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October 2, 2001 

elOwa Department of Transportation 

Office of Materials Matis. 1.M. 213 
Supersedes October 3, 2000 

GENERAL 

TECHNICAL TRAINING AND CERTIFICATION PROGRAM 
-.,._~ . '• 1 'R~' {~Jl8~ ·.~,-~tlffl 

The purpose of the Technical Training and Certification Program is to ensure Quality Control 
(QC)/Quality Assurance (QA) and Acceptance of Aggregates, Hot Mix Asphalt (HMA), Portland 
Cement Concrete (PCC), Grade Inspection, Precast and Prestressed Concrete, and Pavement 
Profiles and to ensure proper documentation of Quality Control/Quality Assurance and 
Acceptance procedures and test results by industry and contracting authority personnel. 

This Instructional Memorandum (I.M.) explains the requirements to become certified and to 
remain certified to perform inspection and testing in the state of Iowa. This I.M. also describes 
the duties, responsibilities and the authority of persons assigned the position of Certified 
Technician in any of the above areas for construction or maintenance projects. Appendix C of 
this I.M. lists what tests and procedures the technician is qualified to perform for each level of 
certification they obtain. 

Through a cooperative program of training, study, and examination, personnel of the 
construction industry, State DOT, and other contracting authorities will be able to provide quality 
management and certified inspection. Quality Control/Quality Assurance and Acceptance 
testing and inspection will be performed by certified personnel and documented in accordance 
with the I.M's. 

A technician who is qualified and holds a valid certification(s) shall perform Quality 
Control/Quality Assurance and Acceptance at a production site, proportioning plant, or project 
site. Responsibilities cannot be delegated to non-certified technicians. The duties of a Certified 
Technician may be assigned to one or more additional Certified Technicians. 

The Technical Training and Certification Program will be carried out in accordance with general 
policy guidelines established or approved by the Highway Division Director. The Director will be 
advised by a Board of Certification composed of the following members: 

Director - Office of Materials 
Director - Office of Construction 
Representative of District Materials Engineers** 
Representative of District Construction Engineers-
Representative of Associated General Contractors (AGC of Iowa) 
Representative of Iowa Concrete Paving Association (ICPA) 
Representative of Asphalt Paving Association of Iowa (APAI) 
Representative of Iowa Ready Mixed Concrete Association (IRMCA) 
Representative of Iowa Limestone Producers Association (ILPA) 
Representative of County Engineers 
Coordinator of Technical Training and Certification Program** 

** Appointed by Program Director 
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The Director of the Office of Materials will be the Program Director. Coordinators will be 
appointed by the Program Director to assist in administration of the program and to handle such 
planning, administration, and coordinating functions as may be needed. 

Appeals on actions taken in this program shall be submitted to the Program Director. 
Unresolved appeals will pe submitted to the Certification Board. 

TRAINING 

The training necessary to become certified will be provided by the Iowa DOT or an agency 
approved by the Program Director. Producers/Contractors are encouraged to conduct their own 
pretraining program. A complete listing of training opportunities is available in the Technical 
Training and Certification Program's Information and Registration Booklet published each fall. 
This book is available at any of the Iowa DOT Materials Offices. They may also be obtained 
from the ICPA, IRMCA, ILPA, and APAI. 

CERTIFICATION REQUIREMENTS 

1. A candidate must attend instruction and pass the examination(s) for all levels of 
certification prepared and presented by the Program Director or someone designated by 
the Program Director. If the new candidate fails the examination, they will have one 
opportunity to retake the examination. The retake must be completed within 6 months of 
the original exam. If they fail the retake of the examination, they will need to attend the 
training again before taking the examination the third time. If an individual is recertifying 
they will have only one opportunity to take the examination. If they fail the examination 
they must take the applicable training before retaking the examination. 

2. All prerequisites shall be met before the applicant may attend the next level of training 
for the certification desired. A listing of certification levels and prerequisites is located in 
Appendix A. 

3. Once the candidate has met all the criteria and has received certification, it is 
recommended the Certified Technician work under the supervision of an experienced 
technician until they become efficient in the inspection and testing methods they will be 
performing. 
An individual requesting to become certified as a Precast/Prestress Concrete Technician 
is required to obtain forty hours of experience assisting in quality control inspection at an 
approved plant before certification will be issued. The experience must be documented 
and shall be approved by the District Materials Engineer. This experience must be 
completed within two years from the date the individual attended the training. 

4. Registered professional engineers, engineering graduates, and geology graduates from 
accredited institutions will be exempt from the training requirement in the areas they 
have had instruction. In order to obtain certification for any technical level, these 
persons must pass all applicable tests for the level of certification they wish to obtain. All 
certificates issued in accordance with these requirements will be subject to the same 
regulations concerning expiration, recertification, etc., as applies to certificates obtained 
via training and examinations. 

Out-of-state technicians will be issued certifications when the following criteria are met: · 
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1. The applicant must be certified in another state or shall have received equivalent 
training, if the state does not have a certification program, in each level of certification 
they are requesting. 

2. The applicant must pass an examination for each level of certification desired, which will 
be administered by the Iowa Department of Transportation. 

3. The applicant must follow the prerequisite requirements of the Technical Training and 
Certification Program. 

Out-of-state applications should be submitted to the Iowa DOT Materials Office in Ames, Iowa to 
schedule test dates. Copies of all the applicant's certifications must accompany the application. 

CERTIFICATION 

Upon successfully completing the requirements for certification, the Program Director will issue 
a certificate and a pocket certification card. This certification is not transferable. A certification 
shall be valid for five years. 

CERTIFICATION IDENTIFICATION 

The certificate will contain letters that identify the District of record, the certificate holder, 
certification number, the level of certification, and the expiration date of each level. 

The assigned certification number may change if the certificate holder changes their residence. 

RENEWAL OF CERTIFICATION 

A certification shall be valid through December 31 st of the fifth year. A 90-day grace period will 
be allowed. If the individual has not renewed their certification within the 90-day grace period, 
they are automatically decertified. The individual may obtain certification by taking the 
examination for the level of certification they are requesting. If the individual does not take the 
examination within one year after they are decertified in any level of certification, they must 
retake all applicable schooling and pass the examinations. If an applicant becomes decertified 
in any level of certification, and that certification is a prerequisite for other levels of certification 
the applicant will also be decertified in those related levels of certification. 

All Certified Technicians will be required to pass an examination in each level of certification 
they hold before recertification will be issued. Failure of any level shall require the applicant to 
retake the applicable schooling and pass the test. 

The certificate holder shall be responsible for applying for certification renewal and for 
maintaining a current address on file with the appropriate District Materials Office. 

Technicians certified as Level I HMA and/or Level II PCC shall attend a minimum of two update 
classes each in the five-year period between certification and each recertification. These 
classes will be held by the Iowa DOT or an agency or organization approved by the TTCP. 
These update classes will be listed in the Technical Training and Certification Booklet, or the 
Certified Technician may contact the Iowa DOT for information. If an individual does not attend 
the two update classes required before their certification expires, they must take the entire 
schooling and pass the examination for the certification required. 

3 
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The Certified Technician will not receive credit for the following: 

1. More than one update per training season in each level of certification. 
2. An update taken during the same training season in which the individual re-certified. 

PERFORMANCE REQUIREMENTS 

A written notice may be issued to the Certified Technician for any inadequacies performed 
during their duties. Upon receipt of two such notices, the Certified Technician may be given a 
three-month suspension. After receiving three notices, the Certified Technician is subject to 
decertification. An example of this notice is shown in Appendix 8 . 

DECERTIFICATION 

The certificate will become invalid for the following reasons: 

1. Failure of the certificate holder to renew the certificate prior to regular expiration as 
described above. 

2. Use of false or fraudulent information to secure or renew the certificate. 
3. Use of false or fraudulent actions or documentation by the certificate holder. 
4. Not performing tests and technician duties proper1y and in accordance to specifications. 

FUNCTIONS AND RESPONSIBILITES 

A certificate holder at each production site, project site, proportioning plant, or laboratory will 
perform duties. The Certified Technician shall perform quality control testing in accordance with 
specified frequencies and submit designated reports and records. 

The specification requirement for materials testing by a Certified Technician does not change 
the supplier's responsibilities to furnish materials compliant with the specification requirements. 

The District Materials Engineer and/or Project Engineer will be responsible for monitoring the 
sampling, testing, production inspection activities and Quality Control performed by the 
contractor. A monitor shall have satisfactorily completed the training and be certified for the 
level of technician they are monitoring. 

The District Materials Engineer and/or Project Engineer will have authority and responsibility to 
question and where necessary, require changes in operations and Quality Control to ensure 
specification requirements are met. 

QUALITY CONTROL, TESTING, AND DOCUMENTATION 

The QC Technician shall be present whenever construction work related to production activity, 
such as stockpiling or other preparatory work, requires record development and/or 
documentation is in progress. The QC Technician's presence is normally' required on a 
continuing basis beginning one or more days before plant operation begins and ending after 
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plant shut down at the completion of the project. The work shall be performed in a timely 
manner and at the established frequencies. 

The QC Technician's presence is not normally required during temporary plant shut downs 
caused by conditions, such as material shortages, equipment failures, or inclement weather. 

All Quality Control activities and records shall be available and open for observation and review 
by representatives of the contracting authority. 

Reports, records, and diaries developed during progress of construction activities will be filed as 
directed by the contracting authority and will become the property of the contracting authority. 

Quality Control activities, testing, and records will be monitored regularly by contracting 
authority representatives. The Project Engineer or District Materials Engineer will assign 
personnel for this function. 

Monitor activities will be reported and filed at prescribed intervals with the Project Engineer, 
District Materials Engineer, producer, contractor, and the contractor's designated producer. 

At no time will the monitor inspector issue directions to the contractor, or to the QC Technician. 
However, the monitor inspector will have the authority and responsibility to question, and where 
necessary, reject any operation or completed product, which is not in compliance with contract 
requirements. 

ACCEPTANCE 
Completed work will be accepted on the basis of specification compliance documented by 
acceptance test records, and monitor inspection records. Specification noncompliance will 
require corrective action by the producer, contractor, or by the contractor's designated producer, 
and review of events and results associated with noncompliance by the Project Engineer. 

5 
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CERitfCATION I EYE! 

Level I Aggregate 

Level II Aggregate 

Level I PCC** 
Level II PCC 

Level Ill PCC 

CERTIFICATION LEVELS 

Matis. I.M. 213 
Appendix A 

TIJL E PRE-REQUISITE$ 

AGGREGATE 

Certified Sampling Technician 

Certified Aggregate Technician 

PORT! AND CEMENT CONCRETE 

PCC Testing Technician 
PCC Plant Technician 

PCC Mix Design Technician 

None 

Level I Aggregate 

None 
Level II Aggregate & 
Level I PCC 
Level II PCC 

** American Concrete Institute (ACI) Grade I certification will be acceptable as a portion of the 
Level I PCC training. 

Level I HMA 
Level II HMA 

Profilograph 

Pre stress 

HOT MIX A$PHAI T 

HMA Technician 
HMA Mix Design Technician 

PROfll OGRAPH 

Profilograph Technician 

PRE$TRE55 

Prestress Technician 
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Level II Aggregate 
Level I HMA 

None 

Level I PCC or 
ACI Grade I 
If the technician will 
be performing 
gradations, they will 
need to be Aggregate 
Level II certified. 
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Matis. I.M. 213 
Appendix B 

UNSATISFACTORY PERFORMANCE NOTICE 

Issued To: Date: --------

This notice is to inform you that your performance as a Certified Inspector/Technician was 
unsatisfactory for the reason(s) listed below. After receipt of two such notices you may be give 
a three-month suspension. After three notices, you are subject to decertification 

This notice will be placed in your permanent file with the District Materials Office in which you 
reside. It will also be placed on the statewide computer file. 

The goal of the Technical Training and Certification Program (TTCP) is to work with contractors, 
producers, cities, and counties to continually improve the quality of Iowa's construction projects. 
We hope you will work with us to achieve this goal. 

Unsatisfactory Performance: 

cc: Program Director - Materials Engineer Ames 
TTCP Coordinator 
Resident Construction Engineer 
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CERTIFIED TECHNICIANS QUALIFICATIONS 

Matis. I.M. 213 
Appendix C 

Tests and Procedures the Certified Technician is qualified to perform for each Level of 
Certification. 

LEVEL I AGGREGATE 
I.M. 204 - Inspection of Construction Projects Sampling and Testing (when material is 
incorporated) 
I.M. 209 Appendix C -Aggregate Specification Limits and Sampling and Testing Guide 

(when material is produced) 
I.M. 301 -Aggregate Sampling Methods 

LEVEL II AGGREGATE 
1.M. 216 - Guidelines for Verifying Certified Test Results 
I.M. 302 - Method of Test Sieve Analysis of Aggregates 
I.M. 306 - Method of Test to Determine the Amount of Materials Finer Than the 

#200 Sieve in Aggregate 
I.M. 307 - Method of Test Specific Gravity of Aggregates 
1.M. 308 - Method of Test Determination of Free Moisture and Absorption of 

Aggregates 
I.M. 336- Methods of Reducing Aggregate Field Samples to Test Samples 
1.M. 344 - Method of Test for Determination of the Amount of Shale in Fine 

Aggregate 
1.M. 345 - Method of Test for Determination of the Amount of Shale in Coarse 

Aggregate 

LEVELIPCC 
1.M. 204 - Inspection of Construction Projects Sampling and Testing 
1.M. 208 - Materials Laboratory Qualification Program 
1.M. 216 - Guidelines for Verifying Certified Test Results 
I.M. 315- Making and Testing Concrete Cylinders 
I.M. 316 - Flexural Strength of Concrete 
I.M. 317 - Slump of Portland Cement Concrete 
1.M. 318 -Air Content of Mixed Concrete by Pressure 
I.M. 327 - Sampling Concrete for Slump, Air, and Strength 
1.M. 328 - Making, Protecting, and Curing Concrete Flexural Specimens 
I.M. 340 - Weight Per Cubic Foot, Yield, and Air Content of Concrete 
I.M. 383 - Testing the Strength of PCC Using the Maturity Method 
I.M. 385 - Temperature of Freshly Mixed Concrete 
I.M. 525 - Method of Designing Flowable Mortar 
Iowa 410-8 - Method of Test for Flow of Grout Mixtures 
MSHTO T 97 - Third Point Loading 

LEVEL II PCC 
1.M. 527 - Paving Plant Inspection 
1.M. 528 - Structural Concrete Plant Inspection 
1.M. 529 - P.C. Concrete Proportions 

8 
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LEVEL Ill PCC 

Matis. 1.M. 213 
Appendix C 

I.M. 530 - Quality Management and Acceptance of PC Concrete Pavement 
I.M. 531 - Test Method, Combining Aggregate Gradations 
I.M. 532 - Aggregate Proportioning Guide for Portland Cement Concrete 

Pavement 

LEVELIHMA 
I.M. 204 - Inspection of Construction Projects Sampling and Testing 
1.M. 208 - Materials Laboratory Qualification Program 
I.M. 216 - Guidelines for Verifying Certified Test Results 
I.M. 320- Method of Sampling Compacted Pavement Layers 
I.M. 321 - Method of Test for Compacted Density of Asphaltic Concrete 

(Displacement Method) 
I.M. 322 - Methods of Sampling Uncompacted Asphaltic Concrete 
I.M. 323- Method of Sampling Asphaltic Materials 
I.M. 325- Compacting Asphalt Concrete by the Marshall Method 
I.M. 325G - Method of Test for Determining the Density of Hot Mix Asphalt 

by Means of the Superpave Gyratory Compactor 
1.M. 337 - Determining Thickness of Completed Courses of Base, Sub-base, and 

Asphaltic Concrete 
1.M. 350 - Maximum Specific Gravity of Asphaltic Paving Mixtures Field 

Procedure for Central Laboratory Test Method 
1.M. 357 - Method of Preparation of Bituminous Mix Samples for Test 

Specimens 
I.M. 501 -Asphaltic Terminology, Equations, and Example Calculations 
1.M. 508 -Asphaltic Concrete Plant Inspection 
I.M. 509 - Tank Measurement and Asphalt Cement Content Determination 
I.M. 511 - Control of Asphaltic Concrete Mixtures 
I.M. 514 - Verification of Field Density for Asphalt Concrete Paving 

LEVEL II HMA 
I.M. 380 - Method of Test for Vacuum Saturated Specific Gravity and Absorption 

of Combined or Individual Aggregate Sources 
I.M. 510 - Method of Design of Asphaltic Concrete Mixes 
AASHTO T 176 - Plastic Fines in Graded Aggregate and Soils by use of the Sand 

Equivalent Test 
AASHTO T 304 - Uncompacted Void Content of Fine Aggregate 

ASTM D 4791 - Flat Particles, Elongated Particles, or Flat and Elongated Particles in 
Coarse Aggregate 

PROFILOGRAPH 
I.M. 341 - Method of Test Determining Pavement Profiles with the 25 Foot 

Profilograph 

PREST RESS 
I.M. 570 - Inspection and Acceptance Precast and Prestressed Concrete Bridge 

Units 
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AGGREGATE TECHNICIAN DUTIES 

Matis. I.M. 213 
Appendix D 

Duties of the Aggregate Technician are detailed in Materials I.M. 209 and 1.M. 300 series and 
consist of, but are not limited to, the following: 

A. Sampling 

1. Obtain representative samples by approved method(s). 

2. Sample at required frequencies. 

3. Identify samples with pertinent information such as: 

a. Type of materic;tl 

b. Intended use 

c. Production beds working depth 

d. Sampling method 

B. Gradation testing 

1. Follow appropriate gradation testing methods. 

2. Maintain current applicable specifications. 

3. Post test results within 24 hours of sampling. 

C. Other testing as required (specific gravity, moisture, deleterious material, etc.) 

1. Follow appropriate testing methods. 

2. Maintain current applicable specifications. 

3. Complete required reports. 

D. Sampling and testing equipment 

1. Clean and check testing sieves for defects. 

2. Assure scale accuracy. 

3. Maintain sampling and testing equipment. 

E. Communication 

1. Notify Materials Department for production start-up or changes. 
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Appendix D 

2. Relay test results to appropriate production or supervisory personnel. 

3. Report failing test results immediately to appropriate personnel (including 
Materials Department) and assure remedial actions are taken. 

F. General 

1. Monitor stockpiling procedures to avoid contamination and excess 
segregation. 

2. Assure proper identification of stockpiles 

3. Assure specification requirements for intended use are met before shipment. 

4. Assure sampling locations are safe. 

5. Assure proper bedding planes or production depths are maintained. 

G. Documentation 

1. Report all production test results of certified aggregates on form #821278 
and distribute as required. 

2. Assure "plant production log" is maintained. 
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PORTLAND CEMENT CONCRETE (PCC) TECHNICIAN DUTIES 
PAVING AND STRUCTURAL CONCRETE 

Matis. I.M. 213 
Appendix D 

The Quality Control Technician shall have no other duties while performing certified inspection 
duties. The District Materials Engineer may approve all Quality Control activities be performed 
by a single Certified Technician for low production situations. 

Many of the duties of the PCC Level II Technician are detailed in 1.M. 527 (Paving) and I.M. 
528 (Structural) and consist of, but are not limited to, the following: 

A. Stockpiles 

1. Assure proper stockpiling procedures. 

2. Prevent intermingling of aggregates. 

3. Prevent contamination. 

4. Prevent segregation. 

B. Plant Facilities 

1. Assure safe sampling locations. 

2. Check for equipment compliance. 

3. Assure proper laboratory location and facilities . 

C. Calibration 

1. Be present during calibration (paving). 

2. Check plant calibration (structural). 

3. Assure proper batch weights. 

D. Cement (Fly Ash) and Aggregate Delivery 

1. Check for proper sources and certification. 

2. Document quantities delivered. 

3. Monitor condition of shipments. 

E. Plant Sampling 

1. Check aggregate gradations by obtaining, splitting, and testing samples. 

12 
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2. Check aggregate moistures and specific gravity. 

F. Proportion Control 

1. Check scale weights and operation. 

2. Check admixture dispensers. 

3. Check mixing time and revolutions. 

Matis. I.M. 213 
Appendix D 

4. Check cement yield. (Paving plant only unless over 10,000 c. yds.). 

G. Concrete Tests 

1. Cure flexural test specimens. 

2. Test-flexural specimens .(Contract agency will perform test in structural 
plant). 

3. Conduct maturity testing. 

H. Test Equipment 

1. Clean and maintain scales, screens, pycnometers and beam molds, and 
laboratory facility. 

I. Documentation 

1. Prepare daily plant reports (paving), weekly plant reports (structures). 

2. Document all checks and test results in the field book. 

3. Maintain daily diary of work activity. 
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HOT MIX ASPHALT (HMA) TECHNCIAN INSPECTION DUTIES 

Matis. I.M. 213 
Appendix D 

The Quality Control Technician shall have no other duties while performing certified inspection 
duties. The District Materials Engineer may approve all Quality Control activities be performed 
by a single Certified Technician for low production situations. 
Many of the duties of the Hot Mix Asphalt Technician are detailed in I.M. 508 and 511. These 
duties consist of, but are not limited to, the following: 

A. Stockpiles 

1. Assure proper stockpiling 

2. Prevent intermingling of aggregates. 

3. Prevent contamination. 

4. Prevent segregation. 

5. Document certified aggregate deliveries. 

B. Plant Erection 

1. Assure safe sampling locations. 

2. Check specification compliance. 

2. Check for proper laboratory location. 

C. Calibration 

1. Be in possession of appropriate mix design data. 

2. Be present at the calibration. 

3. Assure proper procedures being followed. 

4. Obtain and/or record calibration data. 

5. Check for proper gate settings. 

D. Asphalt Delivery 

1. Check for proper source and certification 

2. Document deliveries. 

3. Document quantities by tank stick, weighing, or metering. 
4. Monitor Temperature 

14 
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E. Plant Sampling 

1. Check cold-feed gradation by obtaining, splitting, and testing samples. 

2. Obtain asphalt binder samples. 

3. Test aggregate moisture. 

F. Mix Control 

1. Monitor coating of aggregates. 

2. Monitor and record mix temperature. 

3. Monitor and record asphalt binder temperature. 

4. Check trucks for proper loading and possible segregation. 

5. Monitor mixing time. 

6. Monitor recycle proportions. 

G. Weights 

1. Observe scale calibrations. 

2. Check for specification compliance. 

3. Regularly check calibrations. 

H. Testing 

1. Core testing*. 

a. Determine field density and percent voids of compacted mix. 

b. Calculate quality index for density and thickness when required. 

2. Uncompacted mix. 

a. Bulk specific gravity of laboratory-compacted specimen. 

b. Maximum specific gravity. 

c. Calculate voids, VMA, film thickness. 
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I. Documentation 

1. Prepare Daily Plant Inspection Report. 

2. Document all checks and test results in field book. 

3. Maintain a daily diary of work activity. 

4. Moving averages. 

5. Control Charts. 

Matis. I.M. 213 
Appendix D 

*On projects where the contractor is not responsible for the quality control testing, then the · 
agency is responsible for core testing functions. 

16 
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PRESTRESS TECHNICIAN DUTIES 

Matis. I.M. 213 
Appendix D 

Duties of the Prestress Technician are detailed in Materials 1.M. 570 and consist of, but are not 
limited to, the following: 

A. Pre-pour 

1. Identify and document materials requiring outside fabrication inspection. 

2. Identify potential fabrication or production problems and notify Iowa DOT 
inspectors. 

3. Verify that all materials incorporated meet the requirements of the contract 
documents. 

4. Review concrete placement documents for strand locations. 

5. Check tension calculations. 

6. Measure elongation and gauge pressure during tensioning. 

7. Check hold down and insert locations. 

8. Check stress distributions. 

9. Check steel reinforcement and placement. 

10. Check strand position. 

11 . Check condition of pallet. 
a. level 
b. holes 
c. gaps 
d. other deformities 

12. Determine moisture of aggregates. 

13. Check form condition and placement. 
a. oil 
b. line alignment level 
c. tightness 

B. Concrete Placement 

1. Check on use of an approved mix design and batching operations 
(sequence). 
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2. Assure appropriate placement and proper vibration techniques. 

3. Measure and record concrete temperature. 

4. Assure test cylinders are property made. 

5. Assure appropriate finish. 

6. Assure appropriate curing operations. 

C. Post-pour 

1. Check temperature and record during curing process. 

2. Assure concrete strength has been met prior to releasing the line. 

3. Assure proper detensioning procedure. 

4. Check unit for defects and obtain approval for repairs. 

5. Identify and store cylinders with the respective units. 

6. Check beam ends for fabrication in accordance with the plans. 

7. Assure exterior sides of facia beams are grouted. 

8. Inspect after patching and desired surfacing. 

9. Measure and record overall dimensions of beam. 

10. Measure and record camber at release and compare to design camber. 

11 . Check and/or measure and record lateral sweep before shipping. 

12. Assure proper cylinder cure. 
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PROFILOGRAPH TECHNCIAN DUTIES 

Matis. 1.M. 213 
Appendix D 

Duties of the Profilograph Technician are detailed in Materials 1.M. 341 and consist of, but are 
not limited to, the following: 

A. Test pavement for smoothness criteria 

B. Evaluate and certify test results 

1. Certified person that reduces trace must sign certified test report 
2. Profilograms become part of permanent project record 

C. Documentation 

1. Certified Profilograph test report must include following statement: 

This ls to certify that all testing and trace reduction herein described 
has been performed according to applicable contract specifications and 
requirements. 

19 
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CERTIFIED AGGREGATES APPROVED PRODUCER PROGRAM 

GENERAL 

This I.M. deals with requirements for furnishing certified aggregate and the approved producer 
program. 

In order to furnish certified aggregates to projects, an aggregate producer shall be on the 
approved aggregate producer listing (Appendix 8, attached). The specific requirements, 
including the details of the required quality control program are in Appendix A (attached). 

Specification Limits for aggregates being produced, and certified gradation sampling and 
testing frequency requirements are found in Appendix C. For complete details on aggregate 
quality and gradation requirements, refer to the appropriate referenced specification. 

Non-compliance to the approved Producer Quality Control Program shall constitute grounds for 
the source and/or producer to be placed on conditional status by the District Materials 
Engineer. Continued noncompliance will be considered sufficient grounds to remove the 

roducer from the Approved Producer List. 

An Aggregate Review Board will meet, as needed, for disciplinary actions and appeals 
involving approved producers. 

The Aggregate Review Board shall consist of: 

• 
• 

The State Materials Engineer 
The Chief Materials Geologist 

V The prime contractor or a contractor-authorized representative (the producer) shall be 
.)\responsible for source product Quality Control. 

Aggregate source gradation testing will be performed and documented in accordance with this 
lnstfl.Jctional Memorandum by persons qualified in accordance with the provisions of 1.M. 210. 

The gradation tests will be called certified gradation tests and the aggregate represented will 
be called certified aggregate. 

Source gradation tests will be considered advisory when the aggregate acceptance is 
determined by sampling and testing, on the project, in accordance with I.M. 204. The advisory 
tested group will hereinafter be called proportioned aggregates. For all other aggregates, 
source gradation tests may be considered the basis of acceptance. 

Sampling and testing duties described in this Instructional Memorandum shall not be delegated 
to non-certified technicians. 
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Gradation sampling, testing, and documentation of certified aggregates, at the source, shall be 
the responsibility of the aggregate producer or supplier. Quality sampling, testing, and 
documentation of certified aggregates shall be the responsibility of the IDOT Area Inspector. 

Certified source testing shall be performed at frequencies as outlined in Appendix C of this I.M. 
utilizing the procedures contained in Materials I.M. Series 300. Additional certified gradation 
testing may be required at the time material is shipped to a project, for a stockpiled material 
carried through a winter season, or if there is evidence of segregation, contamination, or 
degradation. When additional certified testing of stockpiled material is required, the testing 
shall be at a frequency of at least one per 6000 Mg (tons). Bins or other means of securing 
representative samples shall be furnished for the sampling of stockpiled material. 

Source quality will be determined by testing samples secured by District Materials personnel. 
This will not relieve the producer or supplier of their responsibility for quality of the material. 

The quality of the material produced shall be determined before shipment to a project. 

Not less than 24 hours before start up, or as soon as possible for a production change, the 
appropriate District Materials Engineer shall be notified. The notification shall include the 
estimated daily production and total production, the intended use (project or warehouse stock), 
production ledge(s) if applicable, and responsible person(s). Failure to notify may result in 
additional quality sampling and testing, or rejection of the material. 

. - . 
All producer Qradation test result& :perfonned on.certified .aaar:eaates. Whether compliant or 
non-compliant, shall be prorm>tfvreported to the ·oistrict Materials EnQineer·on fonn # 821278. 
These reports shall ·indicate whether the aaareaate is beina produced for direct project 
delivery, stockpiling for a specific project,. or for advance warehouse stock. 

Selected production limits shall be included oo form# 821278. 

Production limits for aaaregate produced for use in A.C.C. or P.C.C. mix desians are 
aenerated bv the contractor and supplied to the aggregate producer-on ·fonns 955 and 
955QMC respectively. 

CERTIFIED AGGREGATE DELIVERY DOCUMENTATION 

Documentation may be accompfished by numbered truck ticket. transfer list or shipment 
statement (such as form# 821278). or by a bill of lading (for rail or barge shipments). The 
certified documentation shall be f.umished to. project inspection personnel or receiving 
contractor before material ·is incorporated. 

• For aaareaates as bid'items measured by mass (weiQht). the certified truck tickets shall 
be numbered and include signatures or initials in accordance with Article 2001.07. 

• In the case of shipment by rail or barge, the documentation shall be sent to the project 

22 · 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 2, 2001 
Supersedes April 3, 2001 

Matis. I.M. 209 

enaineer and receivina contractor or readv mix operator no later than the same day as 
shipment source departure. The documentation shall include the rail car or barge 
number(s). 

• Documentation not havinQ an exact mass (weight) shall include an estimated quantity 
(i.e. transfer listings or form 821278, etc.). 

The foltowinA certification statement is reQuired to be on the document used to certify the 
material being delivered (i.e. trucj( ticket; 821278. etc.): 11This is to eertify the material herein 
described meets applicable contract·specifications ... · 

*Note: This certification statement shall be signed or initialed by an authorized representative 
of the aggregate supplier. 

To ensure proper identification of.delivered aggregates, the following additional information is 
required en 1he 'C81'tification document: 

Pro,ortioned Aggregate: 

P.C.C. Aaareaate: i;ype or size, Quarititv. source name or T-203 A number, production beds 
(for quarried·stones)'and the delivery date: 

· tr'::.~- ,i· :0c".1~., _. 

Note:,For aagr,egate• .beinQ delivered for use in a contractor mix design (CMD), the-product size 
is ·required in lieu. of the ·rowa DOif ·gradation number. 

A.C.C; Aaaregate: Product size. quantitv. source name or T-203 A number,. production·beds 
(for quarried stones), the delivery date and project number. 

Note: The .pf9iect number'1s preferred when .practical. as in the case of ·shippinA to a pavinA 
plant-site. but not reauired when.shipping to a· plant or ready mixed concrete plant supplying 
material to multiple projects. 

Non-proportioned Aggregate 

Iowa DOT Qradation number, project number. quantity, source name or T-203 A number and 
the delivery date. 

Note: Documentation for revetment stones shall include production beds. 

Note: No gradation numbec is required for chock stone or revetment. 

MONITORING Of CF BJlflEO AGGRFGAJES 

The District Materials Office will be responsible for monitoring of sampling and testing of 
aggregates for gradation by the certified technician. 

Monitor inspection samples are ~cured from -aaareaate being produced for a project. reserved 
stockpiles or-stockpiles for intermittent project usage. 
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Monitor Sampling for Duality Testing shall be perfonned at the following minimum frequency: 

• One per 12,000 Mg (tons) 
or 

• If monthly production is greater than 12,000 Mg (tons), the minimum sampling 
frequency.is one per month. 

Monitor sami>linQ'f.or G,adatioo•Ieuna may be-independent samples or proficiencv-(sptit­
bucket) samples for comparison testing in accord with. l.M. 216. Sampling shall b.e perfonned 
at the following minimum frequency: 

• ProPOrtioned aggregates: one per 18,000 Mg (tons) representing the various products 
made~ 

• . N~ aggregates: one per 36,000 Mg (tons) representing the various 
products rftade. 

Note: These· samptinQ freQuencies may be adiusted by _the District Materials Enaineer. 
Monitoring .of certified gradation testing may be waived when a product quantity is less than 
2000 Mg (tons). 

Periodic evaluation of certified technicians will be performed by the District Materials 
Representative and kept on file. Correlation (split-bucket) sample results will be compared per 
t.M. 216. 

At no time will the District Materials Office representative issue directions to the producer. 
However, the representative will have authority and responsibility to question and where 
necessary reject any operation, which is not in accordance with the specifications, special 
provisions, and instructional memorandums. 

REHANOI ING CE CERTIFIED AGGREGATE$ 

When certified aggregates are re-handled the District Materials Engineer shall be notified and 
afforded the opportunity to monitor the re-handling procedure. 

For the purpose of this t.M., re-handling is meant to include the physical unloading and 
reloading of aggregate at a temporary storage site before the aggregate is delivered to its final 
destination. Re-handled certified aggregates may be required to be re-tested, with or without 
re-weighing, and re-certified on a numbered shipment ticket with proper identification and 
certification statement. 

ACCEPTANCE 

In the case of proportioned aggregates, acceptance tests will be performed on samples 
obtained at the proportioning plant in accordance with Construction Procedures and 
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Instructions Manual Section 3.22 and Materials Instructional Memorandums 204 and 513. 

Certified aggregate may be incorporated into a project on the basis of the certified truck ticket, 
certified bill of lading, shipment listing, certified transfer listing or Certified Gradation Test 
Report (Form #821278). When the material represented is non-proportioned aggregate, the 
project number must be on the certified document and a copy furnished for project inspection 
personnel. When the aggregate represented is proportioned aggregate, the project number is 
preferred when practical, as in the case when shipping to a paving plant site, and not required 
when impractical, as in the case when shipping into warehouse stock at a ready mix plant. A 
file of certified shipment or transfer documents for proportioned aggregate will be maintained 
by the contractor or ready mix operator and made available for inspection at each plant or 
project site during the project period. Project inspection personnel shall verify that all material 
incorporated in the project is properly certified and document this verification and quantity on 
each of the appropriate daily or periodic construction reports. No other project documentation 
for the incorporated aggregate is required. 

Documentation procedures for asphalt and concrete paving plants that have multiple project 
and commercial mix responsibilities would function in the same manner as described above for 
ready mix plants. 

Acceptance of non-proportioned aggregates will be based on proper certification and on visual 
examination by the contracting authority to ensure against obvious contamination or 
segregation. 

Minor quantities of non-critical aggregates may be visually inspected by the contracting 
authority and recorded in the project field book. Quantities less than 200 Mg (ton) are 
considered minor. An example of a non-critical aggregate is a non-proportioned aggregate 
such as granular backfill material for bridge abutments. 
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GUIDELINES FOR AGGREGATE PRODUCER QUALITY CONTROL PROGRAM 

GENERAL 

This appendix contains the minimum requirements for the producer Quality Control 
Program in order to become an approved aggregate producer. 

Each producer must submit a written application to their District Materials Engineer for 
review and approval. Note: Producers with operations in more than one District shall 
apply to each District Materials Engineer where certified material production exists or is 
anticipated. The applications are available from the DME Offices and the Iowa Limestone 
Producers Association (ILPA) office. (A sample application is attached.) 

DEFINITIONS 

The following definitions apply to the Quality Control Program guidelines: 

Source -Any location aggregate is produced at or shipped from on a certified basis (e.g., 
quarries, pits, project sites, terminal locations, portable production operation, etc.). 

Conditional Status - This is a written notice from the District Materials Engineer to a 
producer that certified aggregates will no longer be accepted from a particular source. 
Application of Conditional Status may vary depending upon situation or specific 
circumstances. The Conditional Status may apply only to a production operation and 
aggregate produced by that operation. In other situations, when the deficiency is more 
widespread, the Conditional Status may apply to an entire company or division within a 
company until the problem is resolved. In the case of portable production operations, 
Conditional Status shall apply to the specific production operation regardless of source 
location, and shipment of aggregate previously produced by the affected production 
operation may be placed on Conditional Status when warranted. 

GUIDELINES FOR AGGREGATE PRODUCER QUALITY CONTROL PROGRAM 

1. Aggregate Certification 

The producer has the overall responsibility of certifying that material being placed in 
the certified stockpile is produced under and conforms to the Aggregate 
Certification Program, and the producer Quality Control (QC) Program. The Iowa 
DOT, through its monitoring activities (sampling/testing, visual observation, etc.), 
will verify the continued compliance to the program. 
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2. 

3. 

4. 

5. 

Knowledge of Current Specifications 

The producer Quality Control representative(s) must maintain up-to-date knowledge 
of the specifications that apply to aggregate products currently being produced at 
the source. The producer representative shall have available, at the testing lab, a 
copy of the current Standard Specifications, all applicable Supplemental 
Specifications and all applicable Instructional Memorandums (I.M.s) for aggregate 
inspection, as well as a current geological section, if applicable: The producer shall 
be aware of any Special Provisions, which change current aggregate specifications. 
This applies to both quality and gradation requirements. The producer shall be 
responsible for providing these up-to-date publications to their QC representa~ive. 

Plant Production Log 

The producer is required to maintain a plant production log when producing under 
the program. This production log shall detail, on a daily basis, samples taken, 
pass/fail results, corrective actions, planUledge changes, etc. The log must be kept 
at a designated location and be readily available to the Iowa DOT representative for 
review. 

Visual Inspection 

The producer is responsible for visually inspecting the aggregate source process on 
a frequent basis. Visual inspection can be defined as observing the processing or I 
production area, as well as the condition of the aggregate in the flow stream or 
stockpiles. This visual inspection does not take away from actual testing, but 
enhances the inspection to ensure quality aggregates. It is the responsibility of the I 
producer Quality Control representative to observe the overall operation to detect 
segregation, degradation, and contamination that are detrimental to the quality of I 
the product. 

Quality Requirements 

Any certified stockpile must meet the designated quality before shipment. The 
producer is responsible for supplying material meeting all quality requirements. 
Intentional shipment of untested or out of specification material shall constitute 
grounds for immediate rejection of material and placement of the source and/or the 
· producer on conditional status. The producer Quality Control representative shall 
obtain and maintain quality information on specific ledges, production methods, and 
certified stockpiles for each source. 
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6. Production Notification 

7. 

Twenty-four hours before startup or as soon as possible for production change, the 
appropriate Area Materials Coordinator (AMC) or District Materials Engineer (DME) 
shall be notified. Failure to notify may result in material rejection or resampling of 
the stockpile. Notification shall include the estimated intended tonnage to be 
produced, estimated daily production rate, intended use (e.g., project information or 
warehouse stock), and if applicable, production ledges, and 
responsible person(s). 

Production 

A. The producer shall establish gradation production limits for each material to 
be certified to help ensure a product that is uniformly graded and meets 
specifications at the time of use. · 

B. 

C. 

1. 

2. 

Gradation production limits shall apply to individual products within 
each source and be maintained for each stockpile. 

Gradation production limits are subject to review, only, by the AMC or 
DME. 

3. Repeated non-adherence to the producer established gradation 
production limits will require stockpile sampling and testing by the 
producer. 

Testing and Reporting 

1. Minimum test frequencies as per l.M. 209,.Appendix C 

2. 

3. 

4. 

Test results shall be known before delivery when the product is being 
shipped to a project. 

All test results shall be available at a designated location within 24 
hours of sampling when the material is being placed into a certified 
stockpile. 

Report gradation test results to DME and contractor, when applicable, 
on Form #821278. 

Maintaining Ongoing Quality Control Procedures 
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8. 

9. 

1. Proper ledge control 

2. Equipment (production and testing) 

3. 

4. 

Stockpiling procedures 

Proper stockpile identification (signing, stockpile maps, etc., as 
required). 

Delivery 

A. 

8. 

C. 

D. 

Stockpile identification to ensure delivery from proper stockpiles. 

Visual inspection for contamination, segregation, etc. 

Stockpile gradation resampling may be required. 

Proper identification and certification of delivered aggregate as per I.M. 209. 

E. Maintain ongoing QC procedures. 

F. Report tonnage to the AMC when requested. 

Quality Control Structure 

I 
I 
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In order to ensure quality as a priority, the producer Quality Control personnel shall 
have a line of communication directly to their management, as well as their I 
production operation. 
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Company Name __________________________ _ 
Address 
(IF MORE THAN ONE; i.e., Regional Offices, etc., PLEASE ATTACH LIST AND AREA COVERED.) 

1. Are copies of current applicable specifications, aggregate testing I.M.s and source information 
data such as geologic sections available at the respective sources or testing facilities?(Yes or 
No) If No, explain. _________________________ _ 

2. Is a plant production log maintained on a daily basis and available for inspection? 
(Yes or No) If No, explain -----------------------

3. Who (position) is responsible for production notification to the Area Materials 
Coordinator? ---------------------------

4. Which company representative {position) is normally responsible for daily overall Quality Control 
processes at the source? _______________________ _ 

5. Describe the certified stockpile identification system in place at each source (Map, signing, etc.) ______________________________ _ 

6. Please attach a detailed summary of your Quality Control Program. (Note: Please refer to 
Guidelines for Required Aggregate Producer Quality Control Program) 

7. Please attach a flow chart of your current Quality Control structure (Include names, addresses, 
phone numbers of appropriate management personnel, chain of command, etc., for problem 
resolution). 

Indicate the District(s) for which you are seeking approval. 

1 2 3 4 5 6 

AUTHORIZED SIGNATURE DATE -------
DME RECOMMENDATIONS __________________ _ 

DME SIGNATURE DATE -------APPROVAL(YESorNO)REMARKS ___________________ _ 

MATLS. ENGINEER SIGNATURE DATE ______ _ 
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APPROVED AGGREGATE PRODUCERS 

This appendix lists the approved aggregate producers and the Districts to which the producer 
has applied. 

Producer 

Acme Fuel & Materials Company 
Muscatine, IA 

Aggregate Materials Company 
Dubuque, IA 

Aggregates, Inc. 
Cedar Rapids, IA 

Anderson Sand & Gravel Company 
De Witt, IA 

Arcadia Limestone Company 
Arcadia, IA 

Bard Concrete 
Dyersville, IA 

Basic Materials Corporation 
Waterloo, IA 

Becker Gravel Company, Inc. 
Stratford, IA 

Bedrock Gravel Company 
Auburn, IA 

Bellco of Nebraska, Inc. 
Council Bluffs, IA 

Bellevue Sand & Gravel Company 
Bellevue, IA 

Blazek Corporation 
Lawler, IA 

Boggess Construction Company 
Estherville, IA 
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Approved Districts 

DISTRICT 5 

DISTRICTS 

DISTRICTS 

DISTRICT6 

DISTRICT 1 

DISTRICT6 

DISTRICT2 

DISTRICT"1 , DISTRICT 2, 
DISTRICT 3, DISTRICT 4 

DISTRICT 3 

DISTRICT 4 

DISTRICTS 

DISTRICT2 

DISTRICT 3 
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Producer 

Boyer Sand & Rock, Inc. 
Hawarden, IA 

Brockman Mgt. , LLC, dba Brockman Sand Co. 
Ft. Madison, IA 

Bruening Rock Products, lnc./Skyline Const. , Inc. 
Decorah , IA 

Builders Sand & Cement Company 
Davenport, IA 

Central Stone Company #1 
Hannibal, MO 

Gessford Construction Company 
Burlington, IA 

Gessford Construction Company 
Le Grand, IA 

Cohrs Construction, Inc. 
Spirit Lake, IA 

Concrete, Inc. 
Gifford, IA 

Concrete Materials 
Sioux Falls, SD 

Conreco, Inc. 
Omaha, NE 

Coots Materials Company 
Vinton, IA 

Corell Recycling - A Div. of Corell Contractor, Inc. 
Des Moines, IA 

Crawford Quarry Company 
Cedar Rapids, IA 

Croell Redi Mix 
Sumner, IA 
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Approved Districts 

DISTRICT 3 

DISTRICT 5 

Matis. I.M. 209 
Appendix B 

DISTRICT 2, DISTRICT 5, 
DISTRICT 6 

DISTRICT 6 

DISTRICT 5 

DISTRICT 5 

DISTRICT 1 

DISTRICT 3 

DISTRICT 1 

DISTRICT 3 

DISTRICT 4 

DISTRICT6 

DISTRICT 1 

DISTRICT6 

DISTRICT 2 
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I 
Supersedes April 25, 2000 Appendix B 

I Producer AQQroved Districts 

I Dave's Sand & Gravel , Inc. DISTRICT 3 
Everly, IA 

I Douds Stone, Inc. DISTRICT 5 
Ottumwa, IA 

I Estherville Sand & Gravel Company DISTRICT 3 
Estherville, IA 

I 
Falk, L. R. Construction Company DISTRICT 2 
St. Ansgar, IA 

I 
Flewelling Sand & Gravel DISTRICT 3 
Moville, IA 

Fred Carlson Company, Inc. DISTRICT 1, DISTRICT 2 

I Decorah, IA 

Ft. Calhoun Stone Company DISTRICT 3, DISTRICT 4 

I Blair, NE 

Fort Dodge Asphalt Company DISTRICT 1 

I Fort Dodge, IA 

DISTRICT 5 Gray Quarry, Inc. 

I 
Hamilton, IL 

Greene Limestone Company DISTRICT 2 

I 
Charles City, IA 

Hahn Ready Mix DISTRICT 5 
Muscatine, IA 

I Hallett Materials DISTRICT 1, DISTRICT 3, 
Des Moines, IA DISTRICT 4 

I "Hank" Stalp Gravel Company DISTRICT 3 
West Point, NE 

I Heartland Asphalt, Inc. DISTRICT2 
Mason City, IA 50401 

I Hackett MultiServ DISTRICT 5 
Wilton , IA 

I 
33 

I 



October 3, 2000 
Supersedes April 25, 2000 

Producer 

Heckett MultiServ West 
Sterling, IL 

Higman Sand & Gravel 
Akron, IA 

Ideal Sand Co. aka Ideal Ready Mix Co. , Inc. 
West Burlington, IA 

Iron Mountain Trap Rock Company 
Iron Mountain , MO 

J. W. Ready Mix & Construction 
Sac City, IA 

Kerford Limestone Company 
Weeping Water, NE 

Knocks' Building Supplies 
Parkersburg, IA 

Kruse Paving, Inc. 
Lakefield , MN 

Kruse Rock & Gravel 
. Milford, IA 

Kuhlman Construction Company 
Colesburg, IA 

L. G. Everist, Inc. 
Sioux Falls, SD 

L & M Sand & Gravel , Inc. 
LeMars, IA 

L & W Quarries 
Centerville, IA 

LaHARV Construction Company, Inc. 
Forest City, IA 

Linwood Mining & Minerals Corporation 
Davenport, IA 
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DISTRICT 6 

DISTRICT 3 

DISTRICT 5 

DISTRICT 5 

DISTRICT 3 

DISTRICT 4 

DISTRICT 2 

DISTRICT 3 

DISTRICT 3 
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DISTRICT 6, DISTRICT 2 

DISTRICT 3 

DISTRICT 3 

DISTRICT 5 

DISTRICT 2, DISTRICT 3 

DISTRICT 5, DISTRICT 6 
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Lyman-Richey Sand & Gravel Company 
Omaha, NE 

Producer 

Mallard Sand & Gravel Company 
Valley, NE 

Manatts, Inc. 
Brooklyn, IA 

Manatts Sand & Gravel, Inc. 
Tama, IA 

Marengo Ready Mix, Inc. 
Marengo, IA 

Martin Marietta Aggregates 
Des Moines, IA 

Martin Marietta Aggregates 
Valley, NE 

MatX, Inc. 
Colorado Sprin.9?, CO 

Moberly Stone Company 
Moberly, MO 

Moline Consumers Company 
Moline, IL 

Molo Sand & Gravel 
Dubuque, IA 

Myrl & Roy's Paving, Inc. 
Sioux Falls, SD 

New Ulm Quartzite Quarries, Inc. 
New Ulm, MN 

North Iowa Sand & Gravel, Inc. 
Mason City, IA 

Northwest Materials 
Eort pggg~ · 1A 
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DISTRICT 3, DISTRICT 4 

Approved Districts 

DISTRICT 3, DISTRICT 4 

DISTRICT 1, DISTRICT 2, 
DISTRICT 3, DISTRICT 4, 
DISTRICT 5, DISTRICT 6 

DISTRICT 1, DISTRICT 2, 
DISTRICT 6 

DISTRICT6 

DISTRICT 1, DISTRICT 2, 
DISTRICT 3, DISTRICT 4 
DISTRICT 5, DISTRICT 6 

DISTRICT 4, DISTRICT 5 

DISTRfcf 6 

DISTRICT 5 

DISTRICT 6 

DISTRICT 6 

DISTRICT 3 

DISTRICT 2 

DISTRICT2 
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Ortonville Stone Company 
Ortonville, MN 

Producer 

Paul Niemann Construction Company 
Sumner, IA 

Pederson Brothers, Inc. 
Harmony, MN 

Pella Construction Company Ltd. 
Pella, IA 

Persinger Sand & Gravel 
Smithland, IA 

Peterson Contractors,· Inc: . . 
Reinbeck, IA 

Prairie Sand & Gravel 
Prairie Du Chhien, WI 

Preston Ready Mix Corporation 
Preston, IA 

Quality Concrete Company 
Clinton , IA 

Randall Transit Mix Company 
Northwood, IA 

Recycled Aggregate Products Company 
Sioux City, IA 

Rehms-Stewart, Inc. 
Ocheyedan, IA 

Reilly Construction Company, Inc. 
Ossian, IA 

River Bend Enterprises 
Nashua, IA 

River City Stone - Div. of Mathy 
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DISTRICT 2, DISTRICT 6 

DISTRICT2 

DISTRICT 1, DISTRICT 5 

DISTRICT 3 

DISTRICT 1, DISTRICT 2 
DISTRICT 3,.DISTRICT 4 
DISTRICT 51 DISTRICT 6 

DISTRICT2 

DISTRICTS 

DISTRICT 6 
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I 
Dubuque, IA 

River Products Company, Inc. , The DISTRICT 1, DISTRICT 5 

I 
Iowa City, IA 

Producer Approved Districts 

I Rohlin Construction Company, Inc. DISTRICT 1, DISTRICT 2, 
Estherville, IA DISTRICT 3 

I Roverud Construction, Inc. DISTRICT 2 
Spring Grove, MN 

I RVBT aka Rock Valley Sand & Gravel DISTRICT 3 
Rock Valley, IA 

I S & A Construction, LTD DISTRICT 4 
Allendale, fy10 

I S & G Materials DISTRICT 6 
Iowa City, IA 

I Schildberg Construction Company, Inc. DISTRICT 4 
Greenfield, IA 

I Sieh Sand and Gravel DISTRICT 3 
Spencer, IA 

I 
Shell Rock Products DISTRICT 2 
Shell Rock, IA 

I 
Spencer Quarries DISTRICT 3 
Spencer, SD 

Stoner Sand DISTRICT 5 

I Ridgeway, MO 

Tiefenthaler Ag-Lime Inc. DISTRICT 3 

I Breda, IA 

Ulland Brothers, Inc. DISTRICT 2 

I 
Albert Lea, MN 

W . Hodgman & Sons, Inc. DISTRICT 2, DISTRICT 3 

I 
Fairmont, MN 

Wayne T. Hansen Corporation DISTRICT 2, DISTRICT 3 

I 
Algona, IA 
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Weber Stone Company, Inc. 
Anamosa, IA 

Welden Aggregates, Inc. 
Iowa Falls, IA 

Producer 

Wendling Quarries, Inc. 
De Witt, IA 

West Des Moines Sand 
Des Moines, IA 

Western Iowa Limestone 
Harlan, IA 

Wetherell Excavating & Trucking, Inc. 
Storm Lake, IA 

Wiltgen Construction Company 
Calmar, IA 

Winn Corporation Sand & Gravel 
Ollie, IA 

Wright Materials Company 
Belmond, IA 

Zupke Sand & Gravel 
Randalia, IA 
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DISTRICT 1, DISTRICT 5, 
DISTRICT6 

DISTRICT 1 

DISTRICT 4 

DISTRICT 3 

DISTRICT2 
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AGGREGATE SPECIFICATION LIMITS AND SAMPLING AND TESTING REFERENCE GUIDE 
(See Specifications for complete Details) 

October 3, 2000 
Supersedes April 25, 2000 

Matis. 1.M. 209, Appendix C 
New Issue 

TEST LIMITS Spec# F&T F&T LA Absorption Chert Shale Clay Plastic Mud Mortar Al203 Pore Gradation Certified 

October 2000 A C Abrasion Lumps Index Balls Strength Limit Index Number Inspection 

Fine Aggregate for PCC Gradations 
1/150C 

PCC 4110.00 2 1.5 1 
Note: Maximum 40% between sieves 
If the gradation is 80% or less passing the #16 sieve and 50% or less passing the #30 sieve, no mortar strength is required. 
Annual test requiring mortar strength of more than 1.5 and a fineness modul.us of more than 2.75 for continued approval. 

PCC, 4111 .00 2 1.3 1 1/1500 
Class L Note: Maximum 45% between sieves 
Mortar 4112.00 2 0.9 2 1/1500 

Note: Shale + coal not to exceed 2% 
Class V 4117.03 8 1/1500 

Note: Only from sources acceptable as coarse aaareaate PCC. 
CQiH:!8 Aggreggte for PCC 
Crushed 4115.00 
Stone Note: Chert particles are those retained on the 3/8" sieve, except for 4115.06 which uses the #4 sieve. 

Note: Chert refers to unsound chert on 3/8" sieve which break into 3 or more pieces when subjected to freeze/thaw tests. 
Structural 6 50 2 1 0.5 0.5 3-5 1/1500 
Nonstructural 6 50 3 1 0.5 0.5 3-5 1/1500 
Gravel 4115.00 
Structural 6 35 2 1 0.5 3-5 1/1500 
Nonstructural 6 35 3 1 0.5 3-5 1/1500 
Deck Overlay 4115.00 4 40 2.5 0.5 0.4 6 1/1500 

Note:Chert+Shale+Coal+lron not to exceed 
1%. 

Class V 4117.00 7 1/1500 
Aggregate 

Note: Course Aaaregate as in 4115 and Fine Aaaregate as in 411 0 and 4111. 
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~,10wa Department of TransportatlOn ..,. 
Office of Materials 

AGGREGATE SPECIFICATION LIMITS AND SAMPLING AND TESTING REFERENCE GUIDE 
(See Specifications for complete Details) 

October 3, 2000 
Supersedes April 25, 2000 

TEST LIMITS Spec# F&T 

October 2000 A 

granular Surfacing 
Agg. for 4120.02 
Granular 
Shoulders Note: 
Class C 4120.03 
Gravel 
Class A 4120.04 
Crushed 
Stone 

F&T LA Absorption Chert Shale Clay Plastic Mud 
C Abrasion Lumps Index Balls 

Reauirements are eauivalent to 4120.04, 4120.05, or 4120.06. 
15 10 15 

15 45 4 

For shoulders only; If "A" Freeze does not exceed 10, an abrasion of 55% will be allowed. 
Class B 4120.05 20 55 4 
Crushed 
Stone 

Note: "C" Freeze+ Abrasion not to exceed 65% 
Class D 4120.06 
Crushed 
Stone Note: "C" Freeze, Abrasion, and Gradation to be determined by Contract Documents. 
Paved 4120.07 15 45 4 
Shoulders 
Fi llets 
Granular Subbase 

4121 .00 25 45 

Mortar Al203 
Strength Limit 

1.5 

Matis. I.M. 209, Appendix C 
New Issue 

Pore Gradation Certified 
Index Number Inspection 

1/3000 

10 1/3000 

11 1/3000 

11 1/3000 

1/3000 

16 1/3000 

12 1/3000 
Note: Crushed PCC, sand, gravel, or crushed stone, or combinations. See specifications for details. The following are virgin materials: 
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Office of Materials 

AGGREGATE SPECIFICATION LIMITS AND SAMPLING AND TESTING REFERENCE GUIDE 
(See Specifications for complete Details) 

October 3, 2000 
Supersedes April 25, 2000 

Matis. I.M. 209, Appendix C 
New Issue 

TEST LIMITS Spec# F&T F&T LA Absorption Chert Shale Clay Plastic Mud Mortar Al2O3 Pore Gradation Certified 
October 2000 A C Abrasion Lumps Index Balls Strength Limit Index Number Inspection 

Crushed Stone-Base 
Macadam 4122.02 10 45 13 1/1500 
Stone 
MQdlfled Su~baae 

4123.00 15 45 4.7(-#40) 14 1/3000 
Note: Material with Al2O3 less than 0.7 (+4) may have an abrasion maximum of 55. 
Note: If gravel only, 75% of +3/8" must be crushed with a minimum of one fractured face. 

Cover Aggregate 
Cover Aggregate for Bituminous Seal Coats 

4125.01A 10 40 5 1, 19-21 1/1500 
Note: Friction Type 4D or better, Shale on Sand Cover Aaaregate shall not exceed 2%. 

Aggregate for Slurry Mixture 
4125.018 10 40 5 23 1/1500 

Note: Friction Tvoe 4 or better, Sand Equivalent of not less than 45. 
Fine Aggregate for A~C 
TyoeA 4127.03 2 0% on 1.5" 22,24-27 1/1500 
Type B 4126.00 24-27 1/1500 

Note: Crushed fine aggregate shall be produced from sources meeting freeze/thaw and abrasion loss requirements for coarse 
aaareaates for ACC. 

CQarse Aggrggate for ACC 
Type A 4127.00 10 45 6.0 0.7 24-27 1/1500 

Note: Mudballs + Clay Lumps not to exceed 0.5% 
Note: The fine oortion of combined materials shall not exceed 2% shale retained on the #16 sieve. 

Type B Note: The fine portion of combined materials shall not exceed 5% shale retained on the #16 sieve. 
Primary 4126.02 25 10 45 6.0 1.5 24-27 1/1500 
Non-Primarv 4126.02 45 10 45 . 6.0 2.5 24-27 1/1500 
Comizoslte Aggregat1 for ACC 

4126.04 4 24-27 1/1500 
Note: This Qradation only aoolies to Marshall mixtures. 
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~,10wa Department of TransportatlOn .... 
Office of Materials 

AGGREGATE SPECIFICATION LIMITS AND SAMPLING AND TESTING REFERENCE GUIDE 
(See Specifications for complete Details) 

Matis. I.M. 209, Appendix C 
New Issue 

Spec# F&T F&T LA Absorption Chert Shale Clay Plastic Mud Mortar Al2O3 Pore Gradation Certified 
A 

TEST LIMITS 
C Abrasion Lumps Index Balls Strength Limit Index Number Inspection 

October 2000 
R1vetment Stone 
Class A 4130.02 10 50 0.7 25 NIA 
Class B 4130.03 10 50 0.7 25 NIA 
Class D 4130.04 10 50 NIA 
Class E 4130.04 10 50 0.7 25 NIA 
Erosion Stone 4130.05 15 50 5 34 NIA 

Note: Minimum of 50% layers greater than 5" thick. A minimum of 10% with the greatest dimension not more than 2 times the 
smallest. 

Porous 4131 .00 10 45 0.7 29 111500 
Backfill Note: Shall not exceed 5% shale on the #16 sieve. 
SReclal Backfill 
Crushed 4132.02 30,31 113000 
Stone/Concrete 
Gravel 4132.03 10 31 113000 

Note: Carbon of no more than 1 % on fraction passing to #40 sieve. 
Granular 4133.00 4 32 113000 
Backfill 

Note: "C" Freeze and Abrasion requirements are equivalent to those of either 4120.04 or4120.05. 
Recxcled PCC Note: Recycled PCC must meet gradation and sampling frequency of 

the intended product. 
Recxcled ComRoslte Pavement Recycled composite pavement must meet gradation and sampling frequency of the intended 

product. 
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AGGREGATE GRADATION TABLE-ENGLISH OCTOBER, 2001 

p p ercent assm11: 
Grad Section Intended 
. No. No . Use 1.5" 1.0" ¾" ½" ¾" #4 #8 #30 #50 #100 #200 Notes 

1 4110,4111,4125 PCC FA, Cover Agg, 100 90-100 70-100 10-60 0-1.5 1 
2 4112 Mortar Sand 100 95-100 40-75 10-40 0-30 0-3 
3 4115 (57,2-8) PCC CA 100 95-100 25-60 0-10 0-5 0-1.5 . 2 
4 4115 (2-8) PCC CA 100 50-100 30-100 20-75 5-55 0-10 0-5 0-1.5 
5 4115 (67, 2-8) PCC CA 100 90-100 20-55 0-10 0-5 0-1.5 
6 4115.06 (Repair & 

Overlay) PCC CA 100 97-100 40-90 0-30 0-1.5 
7 4117 (Class V) PCC FA&CA 100 80-92 60-75 20-40 
8 4117.03 (Class V) Fine Limestone 100 90-100 0-30 
10 4120.03 (C Gravel) Granular Surface 100 50-80 25-60 3 
11 4120.04, 4120.05 Granular Surface & 

A, B Cr. St.) Shoulder 100 95-100 70-90 30-55 15-40 6-16 4,5 
12 4121 Granular Subbase 100 10-20 0-15 0-6 6 
13 4122.02 (Cr. St.) Mac. St. Base 3" nominal maximum size -screen over ¾"or 1.0" screen. 
14 4123 . Modified Subbase 100 70-90 10-40 3-10 5 
16 4120.07 (Cr. St.) Paved Shoulder Fillet 100 0-50 0-10 7 
19 4125 (0.500" Cr. Gr. Or 

Cr. St) Cover A,rnregate 100 97-100 40-90 0-30 0-15 0-2 
20 4125(0.500" Ser. Gr.) Cover A11:11:regate 100 95-100 40-80 0-15 0-7 0-1.5 
21 4125 (¾") Cover Aggregate 100 . 90-100 10-55 0-20 0-7 0-1.5 
23 4125.0lB (Cr. St.) Slurry Treatment 100 70-90 45-70 19-34 12-25 7-18 5-15 
29 4131 Porous Backfill 100 95-100 50-100 10-50 0-8 
30 4132.02 (Cr. St.) Special Backfill 100 15-45 0-10 5 
31 4132.03 (Gravel) Special Backfill 100 90-100 75-90 30-55 3-7 
32 4133 (Sand/Gr./ 

Cr.St) Granular Backfill 100 % passing the 3" screen 20-100 0-10 8,9 
34 4130.05 (6"Cr. St) Erosion Stone 1000/o passing the 9" screen - I 00% retained on the 3" screen 
Notes: (Gradations No. 9, 15, 17, 18, 22, 24. 25, 26, 27, 28, and 33 have been deleted. 
1. When the fine aggregate is sieved through the following number sieves - 4, 8, 16, 30, 50 and 100 -not more than 40% shall pass one sieve with the next higher number, for section 4110, nor 45% for section 

4111 

2. When used in precast and prestressed concrete bridge beams, 100% shall pass the 1.0" sieve. 

3. When compaction of material is a specification requirement, the minimum percent passing the No. 200 sieve is 6%. 

4. See specification for combination of gravel and limestone screenings. 

S. Unwashed air dry samples of crushed composite material shall be tested for gradation compliance except that no gradation determination will be made for the material passing the No. 200 sieve. 

6. For granular subbase made from crushed concrete, it may be necessary to scalp or screen to attain the specified gradation. The gradation requirements for granular subbase, not made from crushed concrete and 
without blending sand, shall be 8% to 30% passing the No. 8 sieve. 

7. Gradation 3 or 4 may be substituted, at the contractor's option. 

8. Crushed stone shall have 100% passing the 1.0" sieve. 

9. When granular backfill is used under flowable mortar, one of the following alternative materials shall be used: natural sand complying with Section 4110, except the% passing the No. 200 sieve shall not exceed 
4%; l!J'aVel, crushed stone, or crushed concrete meetimt wadation requirements of Section 4121. 
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SECTION I 
AGGREGATE 

Today's highways must have the strength and 
durability to sustain high volumes of traffic for 
many years. Since pavements and base courses 
of these highways are composed largely of 
aggregates, these materials must be of a quality 
level that will permit satisfactory performance. 
Consequently, the role of the aggregate 
inspector is vital to securing good highway 
performance. Design and construction 
techniques can never satisfactorily compensate 
for the use of substandard aggregates. A well­
designed and constructed highway using good 
aggregates will provide good service for many 
years. A well-designed and constructed 
highway using substandard aggregates will 
soon become a maintenance problem. This 
section contains general information on 
aggregates and the tests used to control their 
quality. Those aggregates commonly produced 
and used in Iowa will be emphasized, as will 
the tests that have been determined through 
experience to be the best measure of their 
quality. 

AGGREGATES DEFINED 
Generally, aggregates are granular construction 
materials composed of hard mineral particles, 
crushed or uncrushed, which are or can be 
properly sized for the use intended. Glacial 
clay is composed of minute granular mineral. 
However, the term "aggregate" as used in this 
booklet will be referring to granular materials 
that contain, at most, only a few percent of 
particles that will pass through a 75 µm (#200) 
sieve. 

Coarse and Fine Aggregates: 
Aggregates are :frequently referred to as "fine" 
or "coarse." There is no universally accepted 
particle size that separates fine aggregate from 
coarse aggregate. We have chosen the 4.75 
mm ( #4) sieve as the sieve size with which to 
make this separation. All particles which will 
pass through a 4.75 mm (#4) sieve, and be 

45 

Aggregates are often referred to as 
rock, gravel, mineral, crushed stone, 
slag, sand, rock dust, or fly ash. 

Aggregate 
Classification 

Coarse Aggregate: Any aggregate that 
does not pass the 4. 75 mm (no. 4 sieve) . 

Fine Aggregate: Any aggregate that 
passes the 4. 75 mm (no. 4 sieve). 



predominately retained on the 75 µm (#200) 
sieve, are referred to as ''fine aggregates." All 
particles which are retained on 4.75 mm (#4) or 
larger sieves are referred to as "coarse 
aggregate." 

Natural Aggregates: 
Natural aggregates are all those produced from 
naturally occurring materials, such as sand, 
gravel, limestone, etc., which can be modified 
by crushing, washing, or screening as 
necessary for the use intended. 

Synthetic Aggregates: 
Synthetic aggregates are all those produced 
from materials that have been mineralogically 
altered by artificial means. Expanded shales 
and clays (lightweight aggregate), fly ash, slag, 
etc., are examples of synthetic aggregates. 

Manufactured Aggregates: 
Manufactured aggregates are produced by the 
mechanical crushing and sizing of either 
natural or synthetic materials. Manufactured 
sand, for instance, could be made by crushing 
and sizing either a natural material such as 
limestone or synthetic material such as slag. 
However, even though a manufactured sand 
can be a natural aggregate, it cannot be a 
natural sand. The reason for this is explained 
in the next paragraph. 

Natural Sands and Gravels: 
Those aggregates referred to as "natural sand" 
or "natural gravel" result from the natural 
disintegration of rock and are produced without 
artificial crushing. They can, however, be 
washed or mechanically sized. 

Thus, the term ''natural" is used in two 
different ways. There are natural aggregates as 
opposed to synthetic aggregates and natural 
sands or gravels as opposed to manufactured 
sands or gravels. Consequently, sand made by 
crushing quartzite or limestone is a natural 
aggregate but not a natural sand. The 
specifications required fine aggregates for 
concrete floors and pavements to be natural 
sands. 
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Aggregate Uses 
Aggregates are used in portland cement 
concrete, asphaltic concrete, bases, subbases, 
granular backfills, etc. A summary of the 
quality and gradation specifications for the 
construction aggregates are listed in Division 
41, Construction Materials of the Standard 
Specifications. 
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SECTION II 
SAMPLING METHODS AND EQUIPMENT 

Introduction 

This chapter deals with the different 
sampling methods and equipment. Before 
beginning to study, be sure to have a copy 
of the current I.M. Volume II prepared by 
the Materials Office of the Highway 
Division. 

Importance of Proper 
Sampling 

No other single phase of an Aggregate 
Inspector's duties is as important as 
obtaining a representative sample. At this 
point, all of the money and time which 
will be expended on the remaining 
activities of testing and evaluating may be 
lost or rendered useless by an improper 
sampling technique on the part of the 
Aggregate Inspector. In other words, if 
the sample you take is not representative 
of the total material, it is absolutely 
impossible to end up with a test result that 
means anything . . At the completion of 
instruction you must know how to obtain a 
proper sample. Without this knowledge, it 
is useless to proceed further into the areas 
oftest procedure. 

Sampling Frequency 

Minimum sampling and testing 
frequencies required at the time of 
aggregate Rroduction are listed in 1.M. 
209, appendix C. The required minimum 
aggregate sampling and testing 
frequencies of aggregates at time of use 
(proportioned aggregate) are listed in the 
appendices of l.M. 204. Sampling 
frequencies listed are minimums and may 
need to be increased for reasons such as 
low or intermittent production and widely 
varying or noncomplying test results. 

\ 
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No other single phase of an Aggregate 
Inspector's duties is as important as 
obtaining a representative sample. 



Size o[Sample 

Refer to Materials J.M. 301 in the Field 
Testing Manual. Appropriate minimum 
aggregate sample sizes for the 
determination of sieve analysis are listed 
on page 2 of this J.M. The sample sizes are 
based on the maximum particle size in the 
:finished products. 

Random Sampling 

The sample must be representative of the 
total of the material being tested. This is 
normally accomplished by random 
sampling. The random sample should not 
be obtained because of any particular 
reason or notion. All material produced 
should have an equal chance of being 
tested. The inspector should not determine 
when or what to sample by judging if the 
material looks good, bad, or average, 
because that represents a judgement 
sample and not a random sample. 
Random samples are taken when the plant 
is operating at the usual rate for that plant. 

It must be pointed out that not all test 
samples are random samples. Normally 
they will be the same, but there will be 
times when the inspector must choose the 
time of sampling such as new hammers 
placed on the secondary crusher, an area 
of clay in the quarry, or fine sand seams in 
a gravel pit. These things will directly 
affect gradation of the material and must 
be checked immediately to keep the 
material within proper limits. During a 
normal day's operation, all samples taken 
and tested may be random samples if all 
operations are running consistently. Some 
days will have no random samples taken, 
such as the first days to establish crusher 
settings, etc. Some days will have a 
combination of random and check 
samples. Keep in mind that during 
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normal, steady production the samples 
should be taken on a random basis to 
represent the total of the material being 
produced. 

Location for Sampling 

To help assure that representative samples 
are taken, one of the following methods 
will be used for obtaining aggregate 
samples: 1) obtaining a portion of the 
material carried on a conveyor belt, 2) 
intercept the complete material stream.flow 
from the end of a conveyor belt or from 
overhead bin discharge, 3) sampling from 
the production stockpile ( only for fine 
aggregate or as directly by the 
Transportation Center Materials 
Engineer). The preferred method of 
coarse aggregate samp g is the 
stream.flow method. 

Whichever sampling method is used, at 
least three separate increments must be 
taken for each field sample. Obtaining 
more than three increments, when 
possible, will better represent the material 
being tested by providing a wider cross­
section of the product. 

The field sample must also meet the 
minimum weight requirement as listed in 
1.M. 301 for the product being tested. 

To obtain an off-the-belt sample, stop the 
belt, insert a template at three or more 
separate locations along the belt, remove 
all material within the template, and 
combine it into the field sample. In belt 
sampling, the ends of the template should 
be spaced just far enough apart to get an 
increment that weighs approximately one­
third the minimum weight of the field 
sample. If the template does not yield the 
minimum size of field sample in three 
locations, additional locations will be 
necessary. No less than three separate 
locations should be used in obtaining one 
field sample. All material within each 
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Methods for Obtaining 
Aggregate Samples: 

*Off the Belt Sampling 
*Streamflow Sampling 
*Stockpile Sampling 
(fine aggregate only) 

1. Conveyor Belt Sampling 

2. Stream.flow Sampling 



increment is removed from all three or 
more increments and mixed back together 
to make one field sample. When obtaining 
field sample by interception of aggregate 
streamflow, care must be exercised so that 
the sampling device passes quickly 
through the entire streamflow and does not 
overflow. At least three separate passes 
shall be made with the sampling device 

when obtaining a field sample. Each pass 
is an increment of the field sample. 

Stockpile sampling of fine aggregate may 
be accomplished by either using a shovel 
or a sand probe. When obtaining a field 
sample by the stockpile method, a 
minimum of three increments at different 
locations around the pile shall be taken. 
Care should be used not to sample at the 
bottom of the stockpile. Stockpile 
sampling of coarse aggregate should be 
avoided. If it becomes absolutely 
necessary to obtain a sample from a 
stockpile, consult the District Materials 
Engineer to help you devise an adequate 
sampling plan. 

Sampling Records 

It is the responsibility of the aggregate 
sampler to get all the necessary 
information to fill out report headings. 
This includes type of material, intended 
use, location of producer, source, project 
number (if one is available), contractor 
who will be receiving the material, and 
other general information. The 
information on the source itself should 
include section of the quarry or pit and the 
bed numbers (quarries) or working depths 
(pit). If special processing equipment is 
used, it should be noted on the reports. 

Samples are taken for either 1) field 
testing or 2) Central Laboratory testing. 
Those samples which are forwarded to the 
Central Laboratory of the Iowa DOT 
should be placed in a standard canvas sack 
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No less than three separate locations or 
passes should be used in obtaining one 
field sample. 

3a. Stockpile Sampling: Sand Tube 

3b. Stockpile Sampling: Shovel 

It is not always easy to get a proper 
sample, but it is very important to use all 
the care you can. Always remember, if 
your sample is not representative, your 
test results are not worth the paper they 
are written on. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 

and securely tied to prevent loss of 
material during shipping. Appropriate 
Form 82003 should be filled out 
completely and placed inside the sample 
sack. Other identification tags should be 
attached to the tie for shipping 
information. 
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Review 

Before you start out to take a sample, you should ask yourself these questions: 

1. Are you sure that your plan for getting the sample is complete? 

2. Have you checked on the approved method of taking the sample? 

3. Do you know the weight of sample that is required? 

4. Do you have the proper tools? 

5. Do you have clean containers at hand for the sample? 

After you have obtained the sample, you should ask yourself these questions: 

1. Are you sure the sample really represents the material? 

2. Should you divide the sample and retain part ofit? 

. 3. Is the sample completely identified? 

4. Does your record show the nature of the material, its intended use, and exactly when, 
where, and how the sample was taken? 

5. Do you know the proper action to take if the sample fails to meet specification 
requirements? 
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~,Iowa Department of Transportatton 

'- Office of Materials 
October 26, 1999 
Supersedes April 27, 1999 

Matis. I.M. 208 

MATERIALS LABORATORY QUALIFICATION PROGRAM 

GENERAL 

The FHWA has outlined a Laboratory Qualification Program in the Federal-Aid Policy Guide 
update published as 23 CFR 637 on June 29, 1995. The updated guide has requirements for 
laboratories performing testing on Federal-Aid highway projects on the National Highway 
System (NHS). The Iowa DOT must implement the program for laboratory qualification by June 
29, 2000. 

LABORATORIES TO BE QUALIFIED 

The following laboratories will be included in the qualification program for •!LiPfP.i!~ ,,<)fl 
tnteltff.ate ~ i>oij:j~io:ites: 

Central Materials Laboratory 
6 Transportation Center (TC) Laboratories 
TC Area Laboratories 
Resident Construction Laboratories 
Aggregate Producer Laboratories 

* May be qualified at the time of a project. 

LABORATORY QUALIFICATION PROCESS 

Ready Mix Laboratories 
PCC Contractor Laboratories 
ACC Contractor Laboratories 
Consultant and Commercial Laboratories * 
City Laboratories * 

A two-level qualification system is required by the FHWA. Laboratories are either accredited or 
qualified. The accreditation process is more rigorous than the qualification process. 

Accredited Laboratory Process 

The Central Materials Laboratory and the six TC Laboratories will be accredited as outlined in 
the 23 CFR 637 guide. The Central Materials Laboratory is accredited through the AASHTO 
Materials Reference Laboratory Program. The TC Materials Laboratories will be accredited by 
using the Central Materials Staff and equipment to check testing and testing procedures and by 
using the same calibration and training documentation process. Laboratories will be accredited 
for a two-year period. In addition, an annual review will be made by the Central Office Staff. 
Appendix A contains the procedures for accrediting the Transportation Center Materials 
Laboratories. 
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October 26, 1999 
Supersedes April 27, 1999 

Qualified Laboratory Process 

The remaining laboratories will be qualified as outlined below: 

Matis. I.M. 208 

The Transportation Center Materials Offices will qualify laboratories. Laboratories will be 
qualified for a two-year period. In addition, an annual review will be made by TC Staff. Appendix 
B contains the procedures for qualifying materials laboratories. 

Three laboratory types will be qualified, aggregate laboratories, PC Concrete laboratories and 
asphalt mix laboratories. 

Qualified laboratories will have the following: 

1. 

2. 

3. 

4. 

5. 

Current manuals and test methods to perform the qualified testing available. 

A technician certified by the Iowa DOT to perform the qualified testing. 

Proper equipment to perform the qualified testing (calibrated or checked annually 
according to Appendix B). 

Satisfactory correlation and proficiency test results. 

Documentation of equipment calibrations, equipment checks, and correlation results. 

ADMINISTRATION OF THE PROCESS 

The Central Materials Laboratory will be responsible for implementation and operation of the 
Laboratory Qualification Program. The Central Materials Laboratory will accredit the TC 
Laboratories. The Transportation Center Materials Offices will qualify laboratories. 

NON-COMPLIANCE/DISPUTE RESOLUTION 

A laboratory that does not meet the requirements of the I.M. is subject to elimination from the 
qualification program. 

Disputes concerning calibration and correlation of equipment will be resolved by the office 
responsible for the qualification. For disputes that cannot be resolved at the Transportation 
Center, the Central Materials Laboratory will be the final authority. 
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October 26, 1999 
Supersedes April 27, 1999 

Matis. I.M. 208 
Appendix A 

"'** 'A'.GENERAL 1RE-WR,I~ ·=~Pl.1:ASE ,READ ·CARERF-ULL Y**! .; 

APPENDIX A 
TC LABORATORY ACCREDITATION PROGRAM 

The Central Materials Laboratory (CML) will accredit the Transportation Center Materials 
Laboratories and maintain records of the accreditation for five years. The CML Staff will check the 
following prior to accrediting a laboratory: 

1. Check for current manuals and test procedures covering the accredited testing. 
2. Check the certification and training records of the testing personnel. 
3. Document that proper equipment is available to perform qualified testing. 
4. Check documentation system. 

Scheduling of the annual accreditation review will be discussed with the laboratories needing 
accreditation. 

Table 1 is the list of items to be reviewed. 

An oral close out on any deficiencies will be held with the testing personnel. Written notice will be 
sent within two months of the inspection. CML personnel will re-inspect if necessary after 
correction of any deficiencies. 

A report showing the laboratory, the date accredited, and the expiration date will be issued by the 
Materials Testing Engineer. 

NON-COMPI !ANCEi OISPLIIE BE501 IJil0N 

A laboratory that does not meet the requirements of the 1.M. is subject to elimination from the 
qualification program. 

The CML and the Transportation Center Materials Engineer will resolve disputes concerning 
calibration and correlation of equipment. 
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Supersedes April 27, 1999 

Matis. 1.M. 208 
Appendix A 

Table 1. Laboratory Accreditation Checklist 

Tester Qualifications-Proper Iowa DOT 
certifications 
Current Written Test Procedures 
Current Calibration Procedures & Records 
Documentation of correlation results and 
corrective actions taken for previous 
construction season 

Balances 
Ovens 
Mechanical Shakers 
Marshall Comoactor T-245 
Gvratorv Comoactor TP-4 
Marshall Molds T-245 
Como. Test Machine T-245 
Sieves 
Thermometers - Test 
Thermometers - Ref. 
Timers T-201 T-202 
Sand Eauivalent T-176 
Gvratorv Comoactor Molds TP - 4 
Vacuum Svstems T-209 
Pvcnometers T-228 T209 
Fine Annreaate Anularitv TP33 
Dvnamic Shear Rheometer TP5-97 
Balance Weiahts 
Samele Sclitters 

✓ 
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Minimum 
Calib.Nerif. 
Interval 

12 months 
4 months 

12 months 
12 months 
6 months 

12 months 
12 months 
6 months 
6 months 

12 months 
6 months 

12 months 
12 months 
12 months 
12 months 
12 months 
6 months 

12 months 
12 months 

Calib.Nerif. 
Procedure 

Iowa 917-A 
In-House Procedure #1 
In-House Procedure #2 
In-House Procedure #4 
In-House Procedure #22 
In-House Procedure #23 
In-House Procedure #5 
In-House Procedure #6 
In-House Procedure #7 
In-House Procedure #7 
In-House Procedure #8 
In-House Procedure #9 
In-House Procedure #24 
In-House Procedure #1 O 
In-House Procedure #18 
In-House Procedure #25 
In-House Procedure #12 
In-House Procedure #30 
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October 3,2000 
Supersedes April 25, 2000 

APPENDIX B 
LABORATORY QUALIFICATION PROGRAM 

Matis. 1.M. 208 
Appendix B 

The District (DISTRICT) Materials Office will qualify the other laboratories and maintain records 
of the qualification for three years. The District Staff will check the following prior to qualifying a 
laboratory: 

1. 
2. 
3. 
4. 
5. 

Establish the type of laboratory (Aggregate, Asphalt Mix, PC Concrete). 
Check for current manuals and test procedures covering the qualified testing. 
Check the certification of the testing personnel. 
Document that proper equipment is available to perform qualified testing. 
Check documentation system. 

Scheduling of the qualification review will be discussed with the laboratories seeking 
qualification. The District Materials Engineer should be contacted for laboratories that have 
been qualified in other states. The District Materials Office may qualify a laboratory based on 
an acceptable qualification report and qualification program from another state transportation 
agency. 

Table 1 and the pages following cover the list of items to be reviewed. 

An oral close out on any deficiencies will be held with the testing personnel. Written notice will 
be sent within two weeks of the inspection. District personnel will re-inspect after correction of 
any deficiencies. 

A form showing the laboratory type, the date qualified, and the expiration date will be issued by 
the District Materials Engineer. 

The list of Qualified Laboratories will be maintained on a database accessible by authorized 
Materials Personnel. 

NQN-CQMPl IANCEf Ol5PllIE RFSQL UTIQN 

A laboratory that does not meet the requirements of the I.M. is subject to elimination from the 
qualification program. 

The office responsible for the qualification will resolve disputes concerning calibration and 
correlation of equipment. For disputes that cannot be resolved at the District level, the Central 
Materials Laboratory will be the final authority. 
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Table 1. Laboratory Qualification Checklist 

:a I . er, . nterval C l"bN "f I 
Tester Qualifications-Proper Iowa DOT 
certifications 
Current Written Test Procedures 
Current Calibration Procedures & Records 
Documentation of correlation results and 
corrective actions taken for previous 
construction season. 

Annreaate Laboratorv 
Balances 12 months 
Sieves- wear tear size and ooenina size 12 months 
Solitter- condition 12 months 
Mechanical Shakers- condition (if used) 12 months 

ACC Laboratorv 
Balances- and water bath 12 months 
Sieves- wear tear size and ooenina size 12 months 
Solitter- condition 12 months 
Mechanical Shakers- condition (if used) 12 months 
Rice eauioment- vacuum and flask 12 months 
Thermometers 12 months 
Ovens- temoeratures 12 months 
Gvratorv Comoactor and molds 12 months 
Marshall Hammer and molds 12 months 

PCC Lahnratorv 
Balances 12 months 
Sieves- wear tear size and ooenina size 12 months 
Solitter- condition 12 months 
Mechanical Shakers- condition (if used) 12 months 
Air Meter 12 months 
Slumo Cone and eouioment-condition 12 months 
Beam Breaker 12 months 
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a I . eri . ProcedurE C l"bN f 

Iowa 917-B 

Iowa 917-B 

IM350 

Manufacturer Rec. 
Correlation Checks 

Iowa 917-B 

IM 318 

Central Lab 
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October 3,2000 
Supersedes April 25, 2000 

Company Name: 

Laboratory name: 

Laboratory type: 

~ Iowa Department of Transs,ortation 
~ 

MATERIALS LABORATORY QUALIFICATION PROGRAM 
Laboratory Inspection - per Materials Instructional Memorandum 208 

Aggregate ACC PCC (Cirdeone) 

Matis. I.M. 208 
Appendix B 

Laboratory location: ------------------------------­

Laboratory contact person: 

Laboratory technician: Certification number: Expires: 

Current manuals and written test procedures availab::lec:..? ___________________ _ 

Current calibration procedures and records:::..?,_. ______________________ _ 

Documentation of correlation results and corrective actions taken for previous construction sea~so~n~? ____ _ 

Proper equipment available to perform qualified testi._n""?.__ __________________ _ 

Other remarks: 

Date of inspection: Qualification expiration date: _________ _ 

Inspection performed by: 
print name 

sign name 

Inspection received by: 
print name 

sign name 

District Number ____ _ 

cc: Materials Engineer, Contractor/Producer, Ames, File 
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October 3,2000 
Supersedes April 25, 2000 

e Iowa Department Of TransportatlOn 

AGGREGATE LABORATORY INSPECTION 
QUALITY CONTROL CHECKLIST . 

Contractor/Producer: Location: ----------
Certified Technician: Certification No.: ______ _ 

Balances 

Sieves 

Splitter 

Shaker 

(Iowa Test Method 917-B) 

Updated balance calibration records available? 
Check balance using 500 gm & 1000 gm calibrated weights? 
Is balance accurate to 0.1%? 

Is there adequate correlation history to qualify? 
Were go no-go gauges used to check accuracy? 
Are the sieves in good condition (no loose frames, holes, 
or tears.) 

Is the splitter in i:1ood condition? 
· r :' ~'it 

(i.e ... , missing chutes, cracked welds, or leaking seams) 

Is shaker apparatus secure and level? 

Yes No 

Comments: __________________________ _ 

cc: Materials Engineer 
Contractor/Producer 
Ames 
File 

Inspected By: ________ _ 

Date Inspected: _______ _ 
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October 3,2000 
Supersedes April 25, 2000 

~' Iowa Department of Transportation 

ACC IABORATORY INSPECTION 
QUALI1Y CONTROL CHECKLIST 

Contractor/Producer : _______________ Location: 

Certified Technician : _______________ Certification No.: 

Thermometers ( 1. M. 350) 
Thermometer Calibration and Documentation available? 

Temperature of check: _______ ( 25 deg C. or 135 deg C.) 
state reference thermometer 
contractor reference thermometer 

difference 
Calibration Chart? 

Rice Pycnometer ( I.M. 350) 
Calibration documentation available? 
Equipment achieves less then 30mm of mercury vacuum? 
Mercury is free of bubbles? 

Gyratory/Marshall Compactor 
Calibration documentation available? 

( AASHTO TP - 4 )/(I. M. 325) 

Is equipment generally clean? 
Documentation of annual mold measurements? 

Ovens ( I.M. 325) 
Documentation of temperature checks? 
General condition satisfactory? 
Do all parts work as intended? 

Water Bath 
Temperature? 

Correlation 

( 1.M. 321) 

Lab Chief advised correlation results needed for following year? 

Comments: 

NOTE: ACC labs must also qualify as an aggregate Lab. 

cc: Materials Engineer 
Contractor/Producer 
Ames 
File 

Inspected By: 

Date Inspected: 
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Contractor/Producer : 

,;, Iowa Department of Transportation 
~ . 

READY MIX/PCC PA YING LABS 
QUALITY CONTROL CHECKLIST 

Location: 

Matis. 1.M. 208 
Appendix B 

-------------- ---------
Certified Technician : --------------
Inspection Checklist Items: 

Air Meter (I.M . 318) 

Check meter using approved 5% pugs. (optional) 
Is air meter dean? 
Proper rod and mallet. 

Slump Cone (I.M. 317) 

Interior of cone free of dents or projections. 
5/8" by 24" tamping rod. 
Rigid, nonabsorbent base. 
Equipment clean and free of hardened concrete. 

Beam Breaker (I.M. 316) 

Current annual calibration sheet 
Equipment clean. 

Beam Molds (I.M. 328) 

Molds clean and free of dents 
General condition of molds good. 

Comments 

NOTE: PCC labs must also qualify as an aggregate Lab. 

cc: Materials Engineer 
Contractor/Producer 
Ames 
File 

Inspected By: 

Date Inspected: 
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Certification No : 

Yes No 
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April 27, 1999 
Supersedes April 28, 1998 

APPENDIXC 
INTERLABORA TORY CORRELATION TESTING 

GENERAL 

Matis. I. M. 208 
Appendix C 

Each Transportation Center Laboratory shall establish and maintain their testing credibility by 
following the correlation-testing program described herein. The testing precision data listed in this 
I.M. shall apply to correlation of test results between the Iowa DOT and a contractor's laboratory. 

CORRELATION SAMPLE 

The remaining portion of a project control sample may be submitted to the Central Laboratory for 
testing. This sample shall be re-identified showing the intended use to be: Correlation testing, 
project number, and department information. 

CORRELATION FREQUENCY 

Each Transportation Center Laboratory shall correlate the following tests at a frequency of at least 
once per month. The frequency may be increased for problem situations at the discretion of the 
Transportation Center Materials Engineer. 

1. Asphalt Cement 

2. 

3. 

a. 

b. 

DSR Stiffness G*/sin delta 

Specific Gravity @ 15.6°C (60°F) 

Emulsified Asphalt 

a. Percent Residue 

Asphalt Mixtures 

a. 

b. 

C. 

Gyratory Density 

Gyratory Slope 

Marshall Density 

d. Maximum Specific Gravity 
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4. Aggregate 

a. Gradation of Combined Aggregate 

b. Specific Gravity of Aggregate for Mix Design 

c. Absorption of Aggregate for Mix Design 

d. Fine Aggregate Angularity 

TESTING PRECISION 

1. 

2. 

3. 

Asphalt Cement 

a. Penetration. The two results shall not differ from their mean by more than 8 percent 
of their mean. 

b. Absolute Viscosity. The two results shall not differ from their mean by more than 10 
percent of their mean. 

c. Specific Gravity. The two results shall not vary by more than 0.005. 

d. DSR Stiffness. The two results shall not differ from their mean by more than 10 
percent of their mean. 

Emulsified Asphalt 

a. Percent Residue. The two results shall not differ by more than 2 percent. 

Cut-Back Asphalt 

The two results shall not differ from their mean by more than 3 percent of their mean for 
material having a viscosity of less than 800 est and 9 percent of their mean for material 
having viscosity between 800 to 6000 est. 

4. Asphalt Mixture 

a. 

b. 

C. 

d. 

e. 

Asphalt Content by Extraction. The two results shall not differ by more than 0.3 
percent. 

Gradation of Extracted Aggregate. The two results shall meet the precision 
parameters prescribed in I.M. 216. 

Asphalt Content by Nuclear Gauge. The two results shall not differ by more than 0.3 
percent. 
Marshall and Gyratory Density The two results shall not differ by more than 0.02. 

Maximum Specific Gravity. The two results shall not differ by more than 0.01 . 
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Matis. I. M. 208 
Appendix C 

5. Aggregate 

a. Gradation of Combined Aggregate. The two results shall meet the precision 
parameters prescribed in I.M. 216. 

b. Bulk Dry Specific Gravity for Mix Design. The difference between the two results 
shall not be more than 0.028. 

C. 

d. 

Absorption of Aggregate for Mix Design. The difference between the two results 
shall not be more than 0.37 percent. 

Apparent Specific Gravity for Mix Design. The difference between the two results 
shall not be more than 0.01. 

e. Fine Aggregate Angularity. The difference between the two results shall not be more 
than 0.5. 

Other tests such as kinematic viscosity, specific gravity of asphalt cement and penetration of 
emulsion residue may be correlated at the discretion of the Transportation Center Materials 
Engineer. 

68 



- - - - - - - - - ·- - - - - - - - - -

O'I 

'° 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 2, 2001 
Supersedes April 25, 2000 

e Iowa Department Of Transportation 

Office of Materials 

GENERAL AGGREGATE SOURCE INFORMATION 

GENERAL 

Matis. I.M. T203 

Generally, only those sources, which have been sampled or tested within the last ten years, are 
listed. This listing additionally ranks sources in accordance with a frictional classification as 
defined herein for aggregates used in asphalt construction, and a durability class for coarse 
aggregates used in Portland Cement Concrete construction. Upon request, new sources or 
different combinations of beds within an existing source can be evaluated for classification for 
either type of use. These rankings do not in any way waive the normal quality requirements for 
the particular types of aggregates indicated in contract documents. 

PORTLAND CEMENT CONCRETE AGGREGATES 

Aggregates shall be produced from sources approved in accordance with the requirements of 
Office of Materials 1.M. 409. The engineer may approve scalping of some portion of the coarser 
fraction. 

All aggregates produced and inspected for intended use in contracts under Iowa Department of 
Transportation Specifications shall be stored in identifiable stockpiles unless they are being 
delivered as produced. 

DURABILITY CLASSIFICATION 

The coarse aggregates have been divided into three classes in accordance with their durability 
level as determined by performance or laboratory testing . 

Class 2 durability aggregates will produce no deterioration of pavements of the non-interstate 
segments of the road system after 15 years and only minimal deterioration in pavements after 
20 years. 

Class 3 durability aggregates will produce no deterioration of pavements of non-interstate 
segments of the road system after 20 years of age and less than 5% deterioration of the joints 
after 25 years. 

Class 3i durability aggregates will produce no deterioration of the interstate road system after 30 
years of service and less than 5% deterioration of the joints after 35 years. 

NOTE: Those sources with a "B" in their durability class designation may have ½ in . Bridge 
Deck Overlay/Repair material available. 
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October 2, 2001 
Supersedes April 25, 2000 

ASPHAL TIC CONCRETE AGGREGATES 

Matis. I.M. T203 

Aggregates for asphaltic construction have been classified into six main functional types in 
accordance with their frictional characteristics. Those aggregates with the potential to develop 
the greatest amount of friction under traffic conditions are classified as Type 1 with the potential 
for friction decreasing as the type number increases. One or more friction types may be 
specified for use in pavement surface courses. If a type is not specified in the contract 
documents, Type 5 or better will be acceptable. 

When aggregates of friction Type 1 through Type 4 are specified for construction, a source 
approval including bed limitations is required for each project. Tentative bed limitations are 
shown in this publication. 

The frictional classification types are listed and defined in order of descending quality as follows. 

Type 1: Aggregates which are generally a heterogeneous combination of minerals with coarse­
grained microstructure of very hard particles (generally, a Mohs hardness range of 7 to 9) 
bonded together by a slightly softer matrix. These aggregates are typified by those developed 
for and used by the grinding-wheel industry such as calcinated bauxite (synthetic) and emery 
(natural). They are not available from Iowa sources. Due to their high cost, these aggregates 
would be specified only for use in extremely critical situations. 

Type 2: Natural aggregates in this class are crushed quartzite and granites. The mineral grains 
in these materials generally have a Mohs hardness range of 5 to 7. Synthetic aggregates in this 

· class are some air-cooled steel furnace slags and others with similar characteristics. 

Type 3: Natural aggregates in this class are crushed traprocks, and/or crushed gravels. The 
crushed gravels shall not contain more than 60 percent total carbonate. Synthetic aggregates in 
this class are the expanded shales with a Los Angeles abrasion loss less than 35 percent. 

Type 4: Aggregates crushed from dolomitic or limestone ledges in which 80 percent of the 
grains are 20 microns or larger. The mineral grains in the approved ledges for this classification 
generally have a Mohs hardness range of 3 to 4. For natural gravels, the Type 5 carbonate (see 
below) particles, as a fraction of the total material, shall not exceed the non-carbonate particles 
by more than 20 percent. 

Type 4D: A subgroup of the Type 4 category comprised of those aggregates near, but 
exceeding, the 20-micron minimal grain size. Type 4D aggregates are not acceptable for use in 
any asphalt cement concrete surface courses requiring the use of Type 4 or better material. 

Type 5: Aggregates crushed from dolomitic or limestone ledges in which 20 percent or more of 
the grains are 30 microns or smaller. 
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October 2, 2001 
Supersedes April 25, 2000 

SOURCE LISTINGS - Explanation 

Matis. 1.M. T203 

The use of Xs in the PCC or AC columns indicates use where no classification is required or, if 
required, has not been made. 

NOTE: - indicates top size limitation.-------------------------, 

Bed numbers shown for PCC aggregate are those on the formal 
source approval letter. Beds shown for AC sources are those 
which have been used or have potential for use and are of 
the designated friction type. 

Frictional Classification - as indicated on page 2 
6sphaltic Concrete - Type~ and_§ 

Durability Class for _Eortland Cement Concrete 
Coarse 6ggregate fine ~ggregate 
(''8" indicates acceptability for Bridge 
Deck Overlay/Repair) 

Source Code Number - Used to identify sources 
on test requests and for data storage. 

Specific Gravity I 
(DWU-Determine When Used) l ,, u 

DUR !'1UC'I ,r 
SP PCC AC 

CODE Ol'EJI.ATOR SOUJICE MAHE LOCA%IOH GR CA FA A B llEOS ,, 
·································································~············································ 

04 APP.AMOOSE Sl:ITC 
A04004 L1iH QUARJlits XllC 

---CllOSBll> STOHt-- ­

tWltill f3 t2 20 T070 'P-19W 2.70 : 2 : 40 40 : 1 - 3 :1 
............................................................................................................... 

54 ~ SEITC 
A54002 XASDl CORP 

---CllUSSED S'IOK!:--­
r:ESWia NW 21 T077 R12W 2 . 61 : 2 : 4 4 : 13 -15 :2 

············································································································ ... 
55 mssUTB KtITC 

A.55520 GIESE CONST CO SE 3S T09S JU9W DWU : X : : 3 
•.•.•.•••............•................•.............................•.....•...................•.........•..•.. 

56 LEE SrITC 
A56004 CtSSFORD CONST CO 

---CRUSBED STOKE·· ­
FRANlCl.lN 12 :2 

················································································· ··· ·························· 
NOTES : l - AASBTO D-67. GRADATION fS, 40% HAXIHUM 

. 2 - AASBTO 57 GIVJJATIOH HAXIHUH 
J • APPROVED ONLY FOR L·MIX PC CONCRETE 
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October 2, 2001 
Supersedes April 25, 2000 

Matis. I.M. T203 I 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

01 ADAIR DIST. 4 ---CRUSHED STONE------------------------------------------------------- - --
A01002 SCHILDBERG CONST co INC MENLO SE 17 T077 R31W 5 5 :15 -16 

4 : 14 
A01004 SCHILDBERG CONST co INC JEFFERSON NW 17 T077 R31W 5 : 20 

4D: 25 
A01006 SCHILDBERG CONST co INC HOWE SW 01 T076 R31W 5 : 25 
************************************************************************************************************** 

02 ADAMS DIST. 4 ---CRUSHED STONE----------------------------------------------------------
A02002 SCHILDBERG CONST CO INC MT ETNA SW 23 T073 R34W 4 :11 -13 : 
A02004 SCHILDBERG CONST CO INC CORNING 10 T071 R34W 4 : 3 - 5 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A02502 SCHILDBERG CONST CO INC MT ETNA NW 23 T073 R34W 2.67 : 2 : 4 4 : 

2. 67 : X : 
************************************************************************************************************** 

03 ALLAMAKEE DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A03002 BRUENING ROCK PROD INC WEXFORD NE 36 T098 R03W 2.70 3i lC- 5 

4 4 1 - 8 
A03008 BRUENING ROCK PROD INC MCCABE NE 06 T097 ROSW 4 1 6 
A03014 BRUENING ROCK PROD INC HAMMELL- BOONIES SW 02 T099 R06W X 4 4 5 6 
A03022 ROVERUD CONST INC LIVINGOOD SW 07 T096 R06W 4 4 4 - 7 

4 2 - 7 
A03028 ROVERUD CONST INC WELPER-JOHNSON SW 35 T099 R04W 
A03034 BRUENING ROCK PROD INC WILDE SE 13 T099 ROSW X 4 4 1 - 5 
A03038 BRUENING ROCK PROD INC RHEIM SE 07 TlOO R04W DWU 3i 4 4 1 - 4 
A03040 BRUENING ROCK PROD INC DEE SE 21 T099 R04W DWU 3iB 4 4 SA- SD: 
A03042 NIEMANN CONST co CHURCHTOWN SW 29 T099 R04W 4 1 - 3 

4 4 3 
A03046 BRUENING ROCK PROD INC MOHS SW 29 T096 R04W DWU 2 5 5 1 - 2 

5 1 - 4 
A03048 BRUENING ROCK PROD INC POSTVILLE SW 16 T096 R06W 4 2 - 5 
A03050 BRUENING ROCK PROD INC GREEN NW 16 T096 R06W 2.63 3 4 4 2 - 3 
A03052 BRUENING ROCK PROD INC ROSSVILLE NE 35 T097 ROSW DWU 4 4 1 - 5 
A03054 BRUENING ROCK PROD INC WEST RIDGE NE 08 T098 R06W 
A03056 NIEMANN CONST co WAUKON SW 05 T097 ROSW 
A03060 NIEMANN CONST co HANOVER NE 36 T099 R06W 
A03064 WILTGEN CONST co RAINBOW ACRES SE 26 T097 R02W 
A03066 WILTGEN CONST CO ELSBERN NW 29 T097 R06W 
-------------------------------------SAND & GRAVEL-------------------------------------- - ---------------------
A03502 CARLSON MATERIALS CO HARPERS FERRY SW 07 T097 R02W 2.67 3iB 3 3 

2.67 X 
A03506 BRUENING ROCK PROD INC HAMMELL-BOONIES SW 02 T099 R06W 4 4 
A03510 CARLSON MATERIALS CO LONNING SE 02 T099 R06W 4 4 

DWU X 
A03512 ROVERUD CONST INC ZEZULKA NE 11 TlOO R04W 3 3 

2.66 X 
************************************************************************************************************** 

04 APPANOOSE DIST . 5 ---CRUSHED STONE----------------------------------------------------------
A04004 L&W QUARRIES INC MARTIN #3 E2 20 T070 Rl9W 2.70 2 4D 4D: 1 - 3 : 1 

5 : 6 
A04016 L&W QUARRIES INC LEMLEY EAST #5 CT 35 T070 Rl9W 2.70 2 4D 4D: 1 - 3 : 1 

5 : 6 
A04018 L&W QUARRIES INC CLARKDALE #8 SE 15 T069 Rl8W 5 : 4 
************************************************************************************************************** 

NOTE: 
1 - AASHTO 67, GRADATION #5, 40 % MAXIMUM; RESTRICTION DOES NOT APPLY TO STRUCTURAL CONCRETE 

73 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 2, 2001 
Supersedes April 25, 2000 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

Matis. I.M. T203 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

05 AUDUBON DIST. 4 ---SAND & GRAVEL----------------------------------------------------------
A05506 HALLETT MATERIALS CO EXIRA SW 08 TO78 R35W 2.64 : 3 : 4 4 : 

2. 66 : X : 
************************************************************************************************************** 

06 
A06002 
A06004 
A06006 
A06008 
A06012 

BENTON DIST. 6 
BASIC MATERIALS CORP 
WENDLING QUARRIES INC 
WENDLING QUARRIES INC 
WENDLING QUARRIES INC 
COOTS MATERIALS CO INC 

---CRUSHED 
SMITH 
GARRISON A 
GARRISON B 
BALLHEIM 
JABENS 

STONE----------------------------------------------------------
NW 19 TO86 Rl2W 2.65 2 4 4 :21 -26 
SE 28 TO85 RllW 2.67 2 4 4 6 -16 
NE 33 TO85 RllW 2.64 2 4 4 6 -16 
NE 17 TO86 Rl2W X 
SW 07 TO85 RllW DWU 2 

2.63 2 4 
4 

A06014 WENDLING QUARRIES INC VINTON-MILROY S2 10 TO85 Rl0W 

6 -11 
4 12 
4 :10 -12 
4 

A06016 COOTS MATERIALS CO INC COOTS SW 36 TO86 RllW 
A06018 WENDLING QUARRIES INC PORK CHOP-EAST NW 11 TO85 R09W 
A06020 WENDLING QUARRIES INC PORK CHOP-WEST NE 10 TO85 R09W 
A06022 WENDLING QUARRIES INC LONG SE 13 TO84 R09W X 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A06502 WENDLING QUARRIES INC VINTON-MILROY S2 10 TO85 Rl0W 4 4 

A06504 COOTS MATERIALS CO INC 

A06506 WENDLING QUARRIES INC 

MT AUBURN 

PORK CHOP 

SW 31 TO86 Rl0W 

CT 11 TO85 R09W 

2.65 

2.65 

X 

X 

DWU X 

4 4 

4 4 

************************************************************************************************************** 
07 BLACK HAWK DIST. 2 ---CRUSHED STONE----------------------------------------------------------

A07004 BASIC MATERIALS CORP WATERLOO SOUTH NW 18 TO87 Rl2W 4 4 :17 -23 
4 4 : 32 -36 

4 : 1 -16 
A07006 BASIC MATERIALS CORP YOKUM NE 05 TO90 Rl4W 5 :11 - 21 
A07008 BASIC MATERIALS CORP MORGAN NE 15 TO89 Rl2W 5 1 - 3 

5 4A- 4B: 
A07014 NIEMANN CONST CO GLORY NE 36 TO87 RllW 4 3 - 4 

5 1 - 4 
A07018 BASIC MATERIALS CORP RAYMOND-PESKE SW 01 TO88 Rl2W 2 .66 2 4 4 lB- 5 

4 4 6 -10 
A07020 BASIC MATERIALS CORP STEINBRON SE 01 TO88 RllW 2.62 3i X X 1 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A07504 BASIC MATERIALS CORP WATERLOO SAND SW 09 T"O89 Rl3W 4 4 

2.65 X 
A07506 MANATTS INC ASPRO NW 01 TO88 Rl3W 4 4 

2. 65 X 
A07508 BASIC MATERIALS CORP GILBERTVILLE 16 TO88 Rl2W 4 4 

2.65 X 
A07512 ZEIEN S&G ZEIEN NW 23 TO87 Rl2W 
A07518 NIEMANN CONST co JANESVILLE NE 14 TO90 Rl4W 3 3 

2.66 X 
************************************************************************************************************** 

08 BOONE DIST. 1 - --SAND & GRAVEL---------------------------------------------------------
A08520 MARTIN MARIETTA LAUBE 36 TO85 R27W 4 4 
A08524 HALLETT MATERIALS CO JENKINS-STURTZ W2 36 TO84 R27W 2.69 : 2 : 3 3 : 

2 . 66 : X 
************************************************************************************************************** 
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October 2, 2001 
Supersedes April 25, 2000 

Matis. 1.M. T203 I 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

09 BREMER DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A09002 BASIC MATERIALS CORP FREDERIKA NE 12 T093 Rl3W 5 2 - s 
A09004 NIEMANN CONST co DENVER-FOELSKE NE 29 T091 R13W 4 4 4 - 9 
A09006 NIEMANN CONST CO TRIPOLI-PLATTE SW 36 T093 R13W 2.65 3i 4 4 1 - 3 
A0900S NIEMANN CONST co DENVER #2 NE 29 T091 R13W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A09504 NIEMANN CONST co NOLTE SE 31 T092 RllW 4 4 

2 . 65 X 
A0950S NIEMANN CONST co TRIPOLI-PLATTE SW 36 T093 R13W 
A09510 NIEMANN CONST co PLAINFIELD/ADAMS NE 32 T093 R14W 2.66 X 
************************************************************************************************************** 

10 BUCHANAN DIST. 6 ---CRUSHED STONE----------------------------------------------------------
A10002 NIEMANN CONST co WESTON-LAMONT NW 14 T090 R07W 2.61 3iB 1 - 6 

4 4 1 - 7 
A10004 NIEMANN CONST co BLOOM-JESUP SW 32 TOS9 RlOW 2 . 63 3 2 - 5 

4 4 1 - 7 
AlOOOS BRUENING ROCK PROD INC OELWEIN NW 02 T090 R09W 2.65 3i 4 4 4 - 5 

4 4 4 - 6 
A10010 NIEMANN CONST co HAZELTON NW 11 T090 R09W 2.65 3iB 4 4 4 
Al0012 NIEMANN CONST co INDEPENDENCE NW 14 TOSS R09W 5 
A10014 NIEMANN CONST co OELWEIN #1 SW 02 T090 R09W 5 5 1 -12 
A10016 NIEMANN CONST co OELWEIN #2 SE 03 T090 R09W DWU 3i 4 4 :13 -16 
Al001S NIEMANN CONST co EAST AURORA SE 17 T090 R07W 4 4 1 - 5 
A10022 BRUENING ROCK PROD INC BROOKS NW 02 TOSS R09W 2.55 3i 4 4 7 

5 1 - 6 
Al0024 NIEMANN CONST co RASMUSSEN #2 SE 21 TOSS ROBW 5 
A10026 NIEMANN CONST co BRANDON SE 27 TOS7 RlOW 5 
A10028 NIEMANN CONST co HERTZBERGER NE 36 T087 RlOW 5 
A10030 NIEMANN CONST co SOUTH AURORA NW 19 T090 R07W 2.65 3iB 4 1 - 3 
A10032 NIEMANN CONST co SELLS NW 25 TOSS R09W 5 
Al0034 NIEMANN CONST CO TROY MILLS SE 30 T087 R07W 
A10036 WENDLING QUARRIES INC KILER NW 34 TOB7 RlOW 4 
A1003S BASIC MATERIALS CORP WIDGER SW 07 TOSS RlOW 2.61 3i lB: 

4 4 lA- lB: 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A10502 MARTIN MARIETTA COOK SE 21 TOSS R07W 4 4 
A10504 NIEMANN CONST CO WARD NE 14 T090 R07W 4 4 

2. 65 X 
A10506 MANATTS INC GREENLEY SE 29 TOS9 R09W 4 4 

2. 64 X 
Al0510 NIEMANN CONST co HUFFMAN SE 02 T089 ROBW 4 4 

2.65 X 
A10514 NIEMANN CONST co HOLLERMAN SE 26 T090 R07W 4 4 
A10516 NIEMANN CONST co MILLER NW 14 T088 R09W 2.65 X 
A1051S MANATTS INC YEAROUS SE 19 TOS9 RlOW 2. 65 X 
************************************************************************************************************** 

11 
A11502 
A11504 
A11506 
A1150S 
A11510 
Al1512 
Al1514 
A11516 

BUENA VISTA DIST . 3 
ROHLIN CONST CO INC 
MARTIN MARIETTA 
MARTIN MARIETTA 
WETHERALL CONST CO 
MARTIN MARIETTA 
BUENA VISTA COUNTY 
WETHERALL CONST CO 
ROHLIN CONST CO INC 

---SAND & 
ROHLIN 
RAILROAD 
LINN GROVE 
NEWELL 
SIOUX RAPIDS 
MARATHON 
STORM LAKE 
WERNIMONT 

GRAVEL-------------- - -------------------------------------------
SW 02 T093 R38W 4 4 
NE 03 T093 R37W 3 3 
NW 25 T093 R3SW 4 4 
NW 01 T090 R36W 4 4 

05 T093 R36W 3 3 
SE 19 T093 R35W 4 4 
SW 18 T090 R36W 4 4 
W2 12 T093 R37W 3 3 

************************************************************************************************************** 
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October 2, 2001 
Supersedes April 25, 2000 

Matis. I.M. T203 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

12 BUTLER DIST. 2 ---CRUSHED STONE----------------------------------------------------------
Al2004 GREENE LS CO LUBBEN NW 25 T093 Rl7W 5 1 -21 
Al2008 GREENE LS CO FLORRY-STEERE CT 08 T093 Rl7W 5 1 -11 
Al2010 CARLSON/BRUENING CLARKSVILLE-ENGLE NE 16 T092 RlSW 
Al2014 NIEMANN CONST CO OLTMANN SE 08 T091 R16W X 
A12016 GREENE LS CO WIEGMANN-BRISTOW SE 23 T092 R18W X X 1 -11 
A12018 GREENE LS CO NEYMEYER SW 28 T090 R18W 
A12020 GREENE LS CO BRUNS #2 NW 21 T091 R18W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A12502 KNOCKS BLDG SUPPLY CLARKSVILLE-KNOCKS NW 01 T092 Rl6W 2.67 2 4 4 

2. 67 X 
Al2504 SHELL ROCK S&G BROOKS NE 02 T091 Rl5W 2.66 X 4 4 

Al2508 GREENE LS CO 
A12514 GREENE LS CO 

A12516 GREENE LS CO 
Al2518 NIEMANN CONST CO 

AUSTINVILLE 
DE VRIES 

JENSEN 
SHELL ROCK-ADAMS 

NW 23 T090 R18W 
SW 28 T090 Rl8W 

S2 18 T093 Rl6W 
NE 03 T091 R15W 

2. 67 X 

2.63 X 

2.66 X 

4 4 

4 4 
3 3 

************************************************************************************************************** 
13 CALHOUN DIST. 3 ---SAND & GRAVEL----------------------------------------------------------

A13502 BECKER GRAVEL CO. LAKE CITY NW 23 T086 R34W : 4 4 : 
************************************************************************************************************** 

14 CARROLL DIST. 3 ---SAND & 
POUND 
LANESBORO 

GRAVEL----------------------------------------------------------
Al4506 MARTIN MARIETTA 
A14510 TIEFENTHALER INC 

A14512 MARTIN MARIETTA OPEN 
A14514 TIEFENTHALER INC MACKE 

. SE 18 T085 R33W 4 4 
NW 17 TOSS R33W 2.72 2 4 4 

2. 68 X 
SE 15 T084 R34W 

06 TOSS R33W 2.69 
2.66 

2 
X 

4 4 
4 4 

************************************************************************************************************** 
15 CASS DIST. 4 ---CRUSHED STONE----------------------------------------------------------

A15004 SCHILDBERG CONST CO INC LEWIS SE 17 T075 R37W 4 :10 -11 : 
Al5008 SCHILDBERG CONST CO INC ATLANTIC MINE NE 13 T079 R37W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
Al5502 SCHILDBERG CONST CO INC LYMAN NW 33 T075 R36W 4 4 
A15504 HALLETT MATERIALS CO ATLANTIC NE 06 T076 R36W 2.67 2 4 4 

2.65 X 
A15508 HALLETT MATERIALS CO VALLEY SW 01 T077 R36W 2.66 3 4 4 

2.66 X 
************************************************************************************************************** 

16 CEDAR DIST. 6 ---CRUSHED STONE----------------------------------------------------------
A16002 WENDLING QUARRIES INC 
A16004 WENDLING QUARRIES INC 

HUNT SW 10 T081 R04W DWU 3iB 4 4 1 
LOWDEN-SCHNECKLOTH NW 04 T081 ROlW DWU 3i 1 

Al6006 WENDLING QUARRIES INC STONEMILL 
A16008 WENDLING QUARRIES INC LIME CITY 
Al6010 WENDLING QUARRIES INC PEDEN 
A16012 WEBER STONE CO INC ONION GROVE 
A16014 WENDLING QUARRIES INC TOWNSEND 
A16016 WENDLING QUARRIES INC GAUL 
A16018 WENDLING QUARRIES INC LOWDEN-MASSILLON 
Al6020 WENDLING QUARRIES INC ATALISSA 
Al6022 WENDLING QUARRIES INC TRICON 
A16024 WENDLING QUARRIES INC THOMSEN 

SE 14 TOSO R03W DWU 
NE 16 T079 R02W DWU 
NE 10 T079 R03W 
SE 14 T082 R02W 2.61 
NW 02 T079 R02W 
NW 13 T081 R04W 
NW 23 T082 ROlW 
NE 34 T079 R03W 
N2 09 T082 R04W DWU 
SW 05 T079 R02W 

3iB 
3i 

3i 

3i 

4 4 1 - 3 
4 4 4 
4 4 2 
5 5 
4 4 

4 4 

1 - 7 

1 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A16502 WENDLING QUARRIES INC SHARPLISS 

A16506 WEBER STONE CO INC 
A16508 WENDLING QUARRIES INC 

ONION GROVE 
MASSILLON 

NW 12 T079 R03W 4 4 
2.65 

SE 14 T082 R02W 2.65 
CT 11 T082 ROlW 2.65 

X 
X 
X 

************************************************************************************************************** 
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October 2, 2001 
Supersedes April 25, 2000 

Matis. 1.M. T203 I 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

17 CERRO GORDO DIST. 2 
Al7008 MARTIN MARIETTA 
Al7012 MARTIN MARIETTA 

Al7020 MARTIN MARIETTA 

Al7022 HOLNAM 

---CRUSHED STONE----------------------------------------------------------
PORTLAND WEST NE 19 TO96 Rl9W 2.75 3iB 4 4 1 - 8 
LILLYBRIDGE-UBBEN SW 26 TO94 R20W 2.68 2 3 

MASON CITY 

HOLNAM 

NE 29 TO97 R20W DWU 
2 . 73 

3i 
3 

5 5 1 - 3 
7 

7 9 
X X 1 - 6 

NE 19 TO97 R20W DWU 2 1 - 4 
DWU 2 :11 -13 

Al7024 HEARTLAND ASPHALT RIVERVIEW NE 29 TO96 Rl9W 4 4 : 1 - 2 
-------------------------------------SAND & GRAVEL--------------------------------- - --------------------------
Al7506 BECKER GRAVEL CO NELSON-FORBES SW 27 TO96 Rl9W 4 4 
Al7512 NORTH IOWA S&G INC WEPKING NE 15 TO97 R21W DWU X 
Al7514 HOLNAM, INC HOLNAM SAND NE 19 TO97 R20W DWU 2 

Al7516 MARTIN MARIETTA RIPPEN 
2.65 

SE 20 TO96 Rl9W 2.66 
X 
X 

************************************************************************************************************** 
18 CHEROKEE DIST. 3 ---SAND & GRAVEL----------------------------------------------------------

Al8506 HALLETT MATERIALS CO CHEROKEE SOUTH NE 16 TO91 R40W 2.70 2 3 3 
2.69 X 

Al8512 FABER & SON CONST co KILLIAM SW 20 TO93 R39W 4 4 
Al8514 MARTIN MARIETTA LARABEE SE 20 TO93 R39W 4 4 
Al8516 MARTIN MARIETTA WASHTA #1 NE 30 TO90 R41W 3 3 
Al8518 MARTIN MARIETTA QUIMBY SW 15 TO90 R41W 3 3 
Al8520 MARTIN MARIETTA QUIMBY-EAST NW 06 TO90 R40W 3 3 
Al8526 HALLETT MATERIALS co CHEROKEE NORTH SW 23 TO92 R40W 2.70 2 3 3 

2.67 X 
Al8528 BEDROCK GRAVEL BEAZLEY SW 31 TO90 R41W DWU X 4 4 
Al8530 BEDROCK GRAVEL PATTERSON 32 TO91 R40W 2.69 2 

DWU X 
Al8532 HODGEMAN & SONS INC WALKER 31 TO90 R41W 
Al8534 HALLETT MATERIALS CO NELSON CT 23 TO92 R40W DWU 2 

DWU X 
************************************************************************************************************** 

19 CHICKASAW DIST. 2 ---CRUSHED STONE----------------------------------------------------------
Al9002 GREENE LS CO TRACY SE 29 TO94 Rl4W 2.55 2 4 4 9 -10 
Al9004 BRUENING ROCK PROD INC DEERFIELD-MAHONEY SE 33 TO97 Rl4W X 
Al9006 GREENE LS CO HUNT NE 29 TO94 Rl4W 2. 57 2 4 4 9 -10 
Al9008 GREENE LS CO BOICE NE 16 TO95 Rl4W 5 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
Al9504 GREENE LS CO HUNT NW 29 TO94 Rl4W 4 4 
Al9506 BLAZEK S&G CO BLAZEK NW 32 TO96 RllW 4 4 

2.66 X 
Al9508 ROVERUD CONST INC BUSTA SE 23 TO96 RllW 4 4 

2 . 65 X 
Al9510 RIVER BEND ENTERPRISES NASHUA NE 31 TO94 Rl4W X X 

2.66 X 
Al9512 GREENE LS CO PEARL ROCK SE 31 TO94 Rl4W 4 4 

2.65 X 
Al9514 BRUENING ROCK PROD INC NASHUA SW 33 TO95 Rl4W DWU X 
Al9516 NIEMANN CONST CO REWOLDT NE 25 TO94 Rl3W DWU X 
Al9518 CARLSON MATERIALS CO AGGLAND 31 TO96 Rl2W 
************************************************************************************************************** 

20 CLARKE DIST. 5 ---CRUSHED STONE----------------------------------------------------------
A20002 MARTIN MARIETTA OSCEOLA NW 12 TO72 R26W 5 : 1 -10 : 

X : 1 - 4 :1 
************************************************************************************************************** 
NOTE: 

l - FRICTION TYPE TO BE DETERMINED WHEN USED ON WINTERSET BEDS 1-4 
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October 2, 2001 
Supersedes April 25, 2000 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

Matis. I.M. T203 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

21 CLAY DIST . 3 ---SAND & GRAVEL-- ----------- - --------------- - ----------------------- - ----
A21504 HUMMEL S&G ECKLEY NW 16 TO95 R35W DWU 2 4 4 

DWU X 
A21506 DAVE'S S&G EVERLY SW 31 TO97 R38W 2 . 70 2 3 3 

2. 68 X 
A21508 MARTIN MARIETTA SCHARNBURG NE 11 T096 R38W 4 4 
A21510 NORGAARD S&G DICKENS NW 20 T096 R35W 3 3 

2.70 X 
A21514 MARTIN MARIETTA CORNELL SW 27 TO94 R36W 4 4 
A21516 SIEH S&G SPENCER #1 SW 24 TO96 R36W 2 . 69 2 3 3 

2 . 66 X 
A21518 HALLETT MATERIALS co SPENCER #2 SW 05 TO97 R37W 4 4 
A21520 MARTIN MARIETTA EVERLY SE 06 TO96 R38W 4 4 
A21522 BECKER GRAVEL co STAINS 30 TO97 R38W 4 4 
************************************************************************************************************** 
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October 2, 2001 Matis. 1.M. T203 I Supersedes April 25, 2000 

RECENTLY ACTIVE I 
AGGREGATE SOURCES 

BULK DUR FRICT 
SSD PCC AC I CODE OPERATOR SOURCE NAME LOCATION SpGr CA FA A B BEDS 

************************************************************************************************************** 

22 CLAYTON DIST. 2 ---CRUSHED STONE---------------------------------------------------------- I A22002 KUHLMAN CONST co TWIN ROCK-SCHRADER NW 14 T094 R05W 4 4 3 -11 
4 4 1 -11 

A22004 ROVERUD CONST INC BENTE-ELKADER-WATSON SW 12 T093 R05W 2.66 2 6 - 9 
4 4 1 - 9 

I A22006 BRUENING ROCK PROD INC MARQUETTE NW 16 T095 R03W DWU 3i 4 4 1 - 3 
A22008 KUHLMAN CONST co ANDEREGG SE 32 T092 R02W DWU 4 4 2 - 8 
A22010 KUHLMAN CONST co OSTERDOCK SE 02 T091 R03W 2.67 2 3 - 5 

4 4 1 - 8 
A22012 KUHLMAN CONST co SCHMIDT NE 33 T091 ROlW 2.66 3i 4B- 6 

I 4 4 2 - 6 
A22014 ROVERUD CONST INC BLUME NE 09 T093 R03W 2. 64 3i 1 - 7 

4 4 1 -12 
A22016 KUHLMAN CONST co GISLESON NW 06 T095 R04W 2.66 3i 4 4 1 - 8 

4 4 1 -15 I A22018 ROVERUD CONST INC ZURCHER SE 01 T094 R05W 4 4 
A22020 KUHLMAN CONST co MUELLER NE 30 T094 R03W DWU 3i 4 4 1 - 8 
A22024 BRUENING ROCK PROD INC SPOOK CAVE NE 21 T095 R04W 4 4 1 - 2 
A22026 KUHLMAN CONST co DOERRING-LUANA SE 05 T095 R05W 4 
A22030 KUHLMAN CONST co EBERHARDT NW 27 T093 R05W 2. 72 3 4 4 1 - 5 

I 4 1 8 
A22032 KUHLMAN CONST co WELLMAN NW 25 T092 R06W X X 4 1 6 
A22034 KUHLMAN CONST co KRUSE NW 17 T092 R04W 2.70 3B 4 4 5 -11 

2.70 2B 4 4 5 -12 
4 4 2 -12 

I A22038 KUHLMAN CONST co FASSBINDER SW 09 T092 R03W 2. 67 3i 4 4 2B- 6 
A22040 KUHLMAN CONST co HARTMAN NW 29 T091 R06W 2.68 3i 4 4 1 - 4 
A22042 ROVERUD CONST INC MORAREND CT 35 T092 R03W 2.67 X 1 - 8 

4 4 1 -10 
A22044 KUHLMAN CONST co BOGE SW 18 T091 R02W 

I A22046 KUHLMAN CONST co JOY SPRINGS-BURRACK NW 19 T091 R06W 2.65 3i 4 4 1 
A22056 ROVERUD CONST INC MCGREGOR NE 34 T095 R03W 4 
A22058 ROVERUD CONST INC ST OLAF SE 25 T094 R05W 
A22060 ROVERUD CONST INC JOHNSON NW 26 T093 R04W 2. 64 3i 4 4 2 - 5 

4 4 1 - 5 

I A22062 ROVERUD CONST INC SNY MAGILL SE 22 T094 R03W DWU 3i 4 4 6 -10 
A22066 ROVERUD CONST INC PETERSON NW 09 T094 R06W 
A22068 RIVER CITY STONE INC MILLVILLE NW 10 T091 R02W DWU 3i 1 - 8 
A22070 ROVERUD CONST INC BERNHARD NW 35 T095 R04W 4 4 1 - 3 
A22072 PATTISON BROS. CLAYTON TERMINAL 07 T093 R02W 4 4 1 

I 4 4 3 - 4 
A22074 RIVER CITY STONE INC STRAWBERRY POINT NE 19 T091 R06W DWU 3i 1 - 2 
A22076 ROVERUD CONST INC LARSON NW 08 T093 R05W 
A22078 ROVERUD CONST INC SMITH 07 T093 R06W 
A22080 KUHLMAN CONST CO HI LINE NW 08 T091 R03W 

I -------------------------------------SAND & GRAVEL------------------------------------------------------------
A22510 ROVERUD CONST INC BENTE SE 15 T093 R05W 2.66 X 4 4 

2.66 X 
A22512 KUHLMAN CONST co FAIRGROUND NE 26 T093 R05W 4 4 

2.66 X 

I A22514 KUHLMAN CONST co JOY SPRINGS SW 19 T091 R06W X X 
A22518 KUHLMAN CONST co THURN CT 25 T092 R05W 3 3 

2.65 X 
A22520 KUHLMAN CONST co WELTERLEN SE 32 T091 R05W 2.65 X 
************************************************************************************************************** 

I 
I 
I 
I 
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************************************************************************************************************** 

23 CLINTON DIST. 6 ---CRUSHED STONE---- - - - ---------------- ,----------------------------------
A23002 WENDLING QUARRIES INC BLOORE-ELWOOD NW 08 T083 R02E DWU 3i 4 4 : 1 - 2 
A23004 WENDLING QUARRIES INC BEHR SW 02 TOBl R03E 2.61 3i 4 4 : 1 - 2 
A23006 WENDLING QUARRIES INC SHAFFTON NE 11 TOSO ROSE DWU 3i 4 4 :16 - 17 

DWU 3 4 4 3 -14 
A23010 WENDLING QUARRIES INC GOOSE LAKE SW 22 T083 ROSE 4 4 1 -10 
A23012 WENDLING QUARRIES INC TEEDS GROVE SW 03 T083 R06E 4 
A23014 WENDLING QUARRIES INC TORONTO NW 29 T082 ROlE 4 
A23016 WENDLING QUARRIES INC LYONS NW 18 TOS2 R07E 4 
A230 18 WENDLING QUARRIES INC KINGS NW 06 TOSO R03E 4 
A23026 WENDLING QUARRIES INC MILL CREEK NE 22 T082 R06E 4 
A23028 WENDLING QUARRIES INC DELMAR SE 06 T083 R04E 
A23030 WENDLING QUARRIES INC EDON VALLEY 04 T083 ROlE 
A23032 ANDERSON S&G ANDERSON 23 TOSl R03E 
-------------------------- -----------SAND & GRAVEL--------------- - - - -- - --------------------- - ------ -----------
A23502 WENDLING QUARRIES INC DOYLE NE 30 TOS3 R07E 4 4 

2.67 X 
A23504 WENDLING QUARRIES INC BEHR SW 02 T081 R03E 2 . 68 2 4 4 

2.68 X 
A23506 WENDLING QUARRIES INC SCHNECKLOTH S2 10 TOSO ROS E 4 4 

2.67 X 
A23508 QUALITY READY MIX GATEWAY NE 27 T081 R06E 4 4 

2.66 X 
A23510 WENDLING QUARRIES INC SHAFFTON N2 11 TOSO ROSE 4 4 

2.66 X 
A23514 ANDERSON S&G ANDERSON NW 23 T081 R03E 2 . 68 X 
************************************************************************************************************** 

24 CRAWFORD DIST. 3 - --SAND & GRAVEL----- - - - - ---- - ----------------------------- - - - - - - ------ ---
A24512 HALLETT MATERIALS CO DUNLAP SE 27 T082 R41W 2. 70 : 2 : 3 3 : 

2 . 66 : X : 
************************************************************************************************************** 

25 DALLAS DIST. 4 ---CRUSHED STONE-------------------- . -------------------------------------
A25004 SCHILDBERG CONST CO INC I-80 SW 33 T078 R28W 5 : 
-------------------------------------SAND & GRAVEL----------------- - ----------------- - -------------------- - - - -
A25502 HALLETT MATERIALS CO MESSERSCHMIDT NW 28 T079 R27W 2.70 2 4 4 

2 . 67 X 
A25504 BOONEVILLE GRAVEL CO BOONEVILLE NW 30 T078 R26W 2.66 2 4 4 

2.66 X 
A25506 MARTIN MARIETTA CROFT NE 16 T081 R27W 4 4 
A25508 MARTIN MARIETTA DUDLEY NW 05 T078 R29W 4 4 
A25510 HALLETT MATERIALS co PERRY NW 01 T081 R29W 2 . 70 2 4 4 

2.67 X 
A255 12 HALLETT MATERIALS co VAN METER SE 16 T078 R27W 2 . 68 2 3 3 

2.66 X 
************************************************************************************************************** 

26 DAVIS DIST. 5 
A26004 DOUDS STONE INC 

A26006 DOUDS STONE INC 

---CRUSHED 
LEWIS 

BROWN 

STONE----------------------------------------- ------------ -----
W2 02 T069 R12W 2.60 3 4 4 1 

5 3 - 5 
4 4 6 - 7 

SW NW 02 T069 R12W 
************************************************************************************************************** 

27 DECATUR DIST . 5 
A27002 MARTIN MARIETTA 
A27008 MARTIN MARIETTA 

---CRUSHED 
GRAND RIVER 
DECATUR 

STONE- --------------- ------------------------------------------
NW 22 T070 R27W 5 : 12 -14 
SE 32 T069 R26W X: 7 :1 

5 : 9 -15 : 
************************************************************************************************************** 
NOTE : 

1 - FRICTION TYPE TO BE DETERMINED WHEN USED 
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************************************************************************************************************** 

28 DELAWARE DIST. 6 ---CRUSHED STONE--- - --- ------- - ------------------- - ------- - ---- - - - - - - -----
A28002 KUHLMAN CONST co SEDGEWICK #2 SW 36 T090 R06W 2 . 66 3iB 4 4 3 
A28006 KUHLMAN CONST co SEDGEWICK #1 SW 36 T090 R06W 4 4 1 - 3 
A28008 KUHLMAN CONST co EDGEWOOD WEST CT 04 T090 R05W 2. 67 3i 2 - 7 

4 4 1 - 7 
A28010 KUHLMAN CONST co TIBBOTT SW 23 T090 R04W 2 . 70 3i 1 - 5 

4 4 1 - 7 
A28012 KUHLMAN CONST co BAUL SE 22 T089 R06W 2.69 3i 4 4 1 - 4 
A28014 KUHLMAN CONST co LOGAN SW 10 TOSS R05W 2.69 3 2 - 8 

4 4 1 - 8 
A28016 KUHLMAN CONST co WHITE NW 02 TOSS R04W 2.72 3i 4 4 1 - 2 
A28020 BARD CONCRETE co DEUTMEYER SW 13 TOSS R03W DWU 3i 4 4 2 - 6 
A28030 KUHLMAN CONST CO GRI EF NE 18 T087 R03W 4 
A28032 RIVER CITY STONE INC SCHNITTJER-DELHI NE 35 TOSS R04W 
A28038 KUHLMAN CONST CO KUHLMAN NW 06 T090 R04W 2.70 3i 4 4 lB- 5 
A28040 BARD CONCRETE CO KRAPFL SE 23 T089 R03W 2.69 3i 4 4 4 
A28042 KUHLMAN CONST CO WALSTON - MASONVILLE SE 2 1 T089 R06W 2.69 3i 1 - 4 

4 4 1 - 6 
A28044 NIEMANN CONST co DUNDEE NE 20 T090 R06W 4 
A28046 KUHLMAN CONST co PINS NW 27 TOSS R03W 
A28050 KUHLMAN CONST CO BUCK CREEK NW 20 T087 R04W 
A28052 RIVER CITY STONE INC MANCHESTER SW 09 TOSS R05W DWU 3 5 - 8 
A28054 RIVER CITY STONE INC WINCH NW SW 02 T087 R04W 
A28056 RIVER CITY STONE INC THORPE NW 33 T090 R05W 
------- - - --- - ----- -------------------SAND & GRAVEL------------------ - -- - - ------- - - --------- --- - - --------- --- --
A28502 KUHLMAN CONST CO SEDGEWICK SW 36 T090 R06W 4 4 

2. 65 X 
A28504 BARD CONCRETE co TEGLER NE 36 T089 R03W 4 4 

2.65 X 
A28506 BARD CONCRETE co DYERSVILLE NW 26 T089 R03W 4 4 

2.65 X 
A28510 KUHLMAN CONST co LOGAN SW 10 TOSS R05W 2.65 X 
A28514 KUHLMAN CONST co FERGESEN NE 32 T089 R06W 4 4 

DWU X 
A28520 RIVER CITY STONE INC MANCHESTER SW 10 TOSS R05W 2 . 65 X 
************************************************************************************************************** 

29 DES MOINES DIST. 5 
A29002 L&W QUARRIES INC 

A29008 CESSFORD CONST CO 

A29012 GESS FORD CONST CO 

- - - CRUSHED STONE---------- ------- ---- - - - - - - -------- -------------- - --------
MEDIAPOLIS-LEONARD SE 01 T071 R04W 2.65 3 15 :1 

NELSON NE 26 T072 R02W 2.62 

GEODE NE 01 T069 R05W 

3 

4 4 : 15 - 18 
5 5 20 

: 21 -24 
4 4 : 7 - 20 

4 :15 -24 
5 5 :24 -27 
4 4 : 11 -12 
5 5 : 9 - 13 

---- - ------------ --------- - -- - -------SAND & GRAVEL----------------- -------------- - -------------- - - ------------
A29502 GESSFORD CONST CO SPRING GROVE SW 36 T069 R03W 4 4 

A29504 SHIPLEY CONST CO SHIPLEY 
2.66: 

26 T069 R03W 2.68 : 
X : 
X : 

************************************************************************************************************** 
30 DICKINSON DIST . 3 -- -SAND & GRAVEL- - - ---------------------- - -- - -- - ----- ------------ ---------

A30502 CONCRETE SAND & MATERIALS MILFORD 12 T098 R37W 2.70 2 3 3 
2.66 X 

A30504 ROHLIN CONST co INC ROHLIN NE 06 T098 R36W 3 3 
A30506 HUMMEL S&G FOSTORIA NE 26 T098 R37W 4 4 
A30508 ROHLIN CONST co INC LOST 32 T098 R37W 2. 71 3 3 3 

2. 67 X 
A30510 GEMSTONE S&G EAST NE 07 T098 R36W 2. 71 2 3 3 

2 . 66 X 
A30512 DICKINSON CO WESTPORT NE 17 T098 R38W 4 4 
A30514 ROHLIN CONST CO INC LEITH NE 04 T098 R37W 
************************************************************************************************************** 
NOTE: 

1 - AASHTO 57 GRADATION MAXIMUM 

81 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 

October 2, 2001 
Supersedes April 25, 2000 

Matis. I.M . T203 

RECENTLY ACTIVE 

AGGREGATE SOURCES 
FRICT 
AC 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA A B BEDS 

*** **************************************************************************************************** 
Z' l \ ~ 

DUBUQUE DIST. 6 
()~,,~~~ 

---CRUSHED STONE--------------------------- - - -----------------------------
ROSE SPUR 27 T090 R02E 2. 66 : 3i I : : 1 - 8 : A31 02 RIVER CITY STONE INC 

AJ1006 KUHLMAN CONST CO 

A31008 RIVER CITY STONE INC 

A31010 RIVER CITY STONE INC 

A31014 
A31018 
A31020 
A31022 
A31024 

BARD CONCRETE CO 
RIVER CITY STONE 
RIVER CITY STONE 
RIVER CITY STONE 
KUHLMAN CONST CO 

INC 
INC 
INC 

DYERSVILLE-SONDHEIM 

KLEIN-RICHARDSVILLE 

BROWN 

KURT 
MELOY 
SCHLITCHE 
SIMPSON FURNACE-ASBURY 
JOHNS CREEK 

A31026 WENDLING QUARRIES INC ARNSDORF 
A31028 RIVER CITY STONE INC THOLE 
A31030 RIVER CITY STONE INC KEMP 
A31034 RIVER CITY STONE INC HERMSEN 
A31036 RIVER CITY STONE INC BALLTOWN 
A31038 RIVER CITY STONE INC HARTBECKE 
A3 1040 RIVER CITY STONE INC KENNEDY 
A31042 RIVER CITY STONE INC GANSEN 
A31044 RIVER CITY STONE INC GASSMAN 
A31046 WENDLING QUARRIES INC DECKER 
A31048 RIVER CITY STONE INC MCDERMOTT 
A31050 ~IVER CITY . STONE INC PLOESSEL-DYERSVILLE 
A31052 KUHLMAN CONST EPWORTH-KIDDER 
A31054 RIVER CITY STONE INC MERRITT 
A31056 RIVER CITY STONE INC RUBIE 
A31058 RIVER CITY STONE INC HOLY CROSS 
A31060 BARD CONCRETE CO EAST CASCADE 
A31064 RIVER CITY STONE INC WEBER 
A31066 RIVER CITY STONE INC FILLMORE 

/
: 4 4 1 -15 : 

SE 32 T089 R02W 2 . 66 3i : 4 -12 : 

:: :: :::: :::: :~:8 :: j: ; ; !A~ i:1 
4 4 2 - 9 

N2 35 T087 R02W 2.70 3iB 4 4 1 - 2 
NW 23 T087 ROlE DWU 3i 4 4 1 - 3 
SE 11 T089 R02W DWU 3i 4 4 1 - 4 
SW 07 T089 R02E 2 . 67 3i 4 3B- 9 
SW 36 T088 R02W 2 . 69 3i 3 - 4 

SE 25 T087 R02E DWU 
NW 21 T087 R02E DWU 
NE 09 T089 ROlW 
NE 33 T090 R02W 
SE 05 T090 ROlE 
SW 21 T088 ROlW 
NW 03 T088 ROlW 
NW 09 T087 R02E 
SE 07 T088 R03E 2.67 
SE 24 T087 R02E DWU 
NE 35 T088 ROlW 2.65 
N2 07 T088 R02W 2 . 74 
SW 02 T088 ROlW 
SE 05 T089 R02E 
SE 06 T088 R03E 
SW 12 T090 R02W 

3i 
3i 

3i 
3i 
3i 
3i 

4 4 1 - 4 
4 4 1 - 2 

4 
4 
4 
4 

4 1 - 2 :1 
4 
4 

4 
4 
4 
4 
4 
4 
4 

5 - 9 
1 - 5 

2 
5 3 -

SE 22 T087 ROlW 2.71 3i 4 4 2 - 5 
NW 32 T089 R02E 2 . 64 3i 4 4 3 - 9A: 
SW 26 T087 ROlW 2.70 3i 4 4 2 - 4 : 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A31502 AGGREGATE MATERIALS-FLYNN NINE MILE ISLAND NE 24 T088 R03E 2.66 3i 3 3 

2 . 66 X 
A31504 BARD CONCRETE CO SAUSER PROPERTY NW 36 T087 R02W 4 4 

2.66 X 
A31512 MOLO S&G CO BURKLE- MOLO SW 19 T089 R02W 2 . 66 X 
A31514 RIVER CITY STONE INC FILLMORE CT 26 T087 ROlW 2 .6 6 X 
************************************************************************************************************** 

32 EMMET DIST. 3 ---SAND & GRAVEL----------------------------------------------------------
A32502 ESTHERVILLE ROCK&GRAVEL ESTHERVILLE N2 03 T099 R34W 2.70 2 3 3 

DWU X 
A32506 EMMET COUNTY FREY NW 21 TlOO R34W 4 4 
A32514 BOGGESS CONST WALLINGFORD 07 T098 R33W 4 

DWU X 
A32518 ROHLIN CONST CO INC EGELAND 20 T098 R33W 4 4 
A32520 ROHLIN CONST CO INC YOUNG NE 19 T098 R32W 4 4 
A32522 ESTHERVILLE ROCK&GRAVEL OLD ESTHERVILLE S&G 30 T099 R33W 
A32524 EMMET COUNTY PETERSON SW 34 TlOO R34W 
A32526 ROHL IN CONST CO INC DAVID YOUNG NE 29 T098 R33W 4 4 
A32530 L.C. KRUSE & SONS WHITE SW 16 Tl OO R34W DWU 2 4 4 

DWU X 
A32534 ROHLIN CONST CO INC ENERSON 28 TlOO R34W 4 4 
A32538 ESTHERVILLE ROCK&GRAVEL JENSEN NW 03 T099 R34W DWU 2 

DWU : X : . . . . 
************************************************************************************************************** 
NOTE: 

1 - TOP 17.0' ONLY OF BED 2 
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************************************************************************************************************** 

33 FAYETTE DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A33002 NIEMANN CONST co ELDORADO-JACOBSEN SW 17 T095 R08W 2.69 3iB 5 5 4 - 6B: 
A33004 NIEMANN CONST co HOUG SW 11 T094 R08W 5 5 1 - 9 
A33006 NIEMANN CONST co MARYVILLE SE 24 T091 R07W 2.69 3i 4 4 1 - 2 
A33010 NIEMANN CONST co VOSHELL NW 21 T093 R07W X X 1 - 4 
A33016 NIEMANN CONST co MAYNARD NE 23 T092 R09W X 
A33018 NIEMANN CONST co FAIRBANK SW 28 T091 RlOW X 4 4 5 

4 1 - 5 
A33020 NIEMANN CONST co YEAROUS SW 19 T093 R08W 4 4 1 -10 
A33022 NIEMANN CONST co MILLER SW 35 T095 RlOW 4 4 1 - 8 
A33024 NIEMANN CONST co WAUCOMA NW 25 T095 RlOW 2.69 3iB 5 5 2 - 4 
A33026 WILTGEN CONST co LYNCH NW 05 T095 RlOW 4 4 1 - 5 
A33030 NIEMANN CONST co SCHWEMMAN-ST LUCAS NE 29 T095 R09W X X 
A33032 BRUENING ROCK PROD INC LANDIS SE 12 T093 R08W X 4 4 · 1 5 
A33034 NIEMANN CONST co MCDONOUGH SE 36 T094 R08W 
A33036 NIEMANN CONST co GRAHAM-HAWKEYE SW 06 T094 R09W X 4 4 1 4 
A33038 NIEMANN CONST CO PAPE NE 28 T095 R08W DWU 3i 5 5 3 - 5 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A33506 NIEMANN CONST CO ALPHA NW 03 T094 RlOW 2.64 X 4 4 

2.64 X 
A33508 CARLSON MATERIALS co DURSCHER NW 03 T094 R07W 4 
A33510 ZUPKE S&G RANDALIA NW 29 T093 R09W 4 4 

2.66 X 
A33512 NIEMANN CONST co WADENA NE 25 T093 R07W 4 4 

2.66 X 
A33518 KUHLMAN CONST co BASSETT SE 11 T091 R07W 4 4 

2.65 X 
A33520 BRUENING ROCK PROD INC OELWEIN SAND NE 09 T091 R09W 2.65 X 
A33522 BRUENING ROCK PROD INC PAPE SE 08 T095 R08W 2.65 X 
A33524 CROELL REDI-MIX ROGERS 04 T094 R07W 2.66 X 
************************************************************************************************************** 

34 FLOYD DIST. 2 ---CRUSHED 
A34002 GREENE LS co CARVILLE-BUNN 
A34004 GREENE LS co MAXON 

A34006 GREENE LS co JOHLAS 
A34008 GREENE LS co WARNHOLTZ 

A34010 GREENE LS co LACOSTA 

A34012 GREENE LS CO WILLIAMS 
A34014 BRUENING ROCK PROD INC HANNMANN 

STONE----------------------------------------------------------
SW 23 T095 R15W 
SE 07 T094 R17W 

SW 07 T094 R15W 
SW 09 T096 R16W 

SE 25 T097 R17W 

NW 29 T096 R18W 
NE 20 T094 R15W 

2.63 2 
2.68 2 

2.70 3i 
2.68 2 

DWU 3i 

4 4 1 - 4 
4C-19 

5 5 : 1 -17 
X 

5 5 : 1 - 4 
4 4 :17 -18 

X 1 -18 
5 5 1 - 4 
5 5 1 - 8 
4 4 9 -14 

-------------------------------------SAND & GRAVEL--------------------------------------------------- · --------
A34502 GREENE LS CO ROCKFORD 

A34506 GREENE LS CO 
A34510 GREENE LS CO 
A34514 GREENE LS CO 

LENT 
BRACKEL 
LITTLE CEDAR 

SE 15 T095 R18W 2.68 2 3 3 

NE 08 T096 
NE 17 T094 
NW 01 T095 

2. 65 X 
R16W 
R17W 
R15W 2.65 X 

: 4 
: 4 

4 : 
4 : 

************************************************************************************************************** 
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October 2, 2001 
Supersedes April 25, 2000 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

Matis. I.M. T203 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

35 FRANKLIN DIST. 2 
A35002 MARTIN MARIETTA 

A35006 MARTIN MARIETTA 

---CRUSHED 
DOWS 

HIBNESS 

A35010 GREENE LS CO MILLER 
A35016 GREENE LS CO AYRES 

STONE----------------------------------------------------------
NE 30 TO91 R22W 4 4 1 - 4 

SE 22 TO91 R20W 2.58 

NE 13 TO91 Rl9W 
01 TO92 Rl9W 

3 

5 5 5 - 6 : 
4 4 7 -12 : 

1 - 4A: 
4 4 

4 
1 -12 
1 - 5 : 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A35502 CARLSON MATERIALS CO GENEVA SW 07 TO91 Rl9W 2.68 2 3 3 

2.66 X 
A35508 MARTIN MARIETTA STUCK SW 30 TO91 R22W 4 4 
A35512 MARTIN MARIETTA ANDERSON-POPEJOY NW 27 TO90 R22W 2.68 X 3 3 
A35514 CARLSON MATERIALS co KOCH SW 08 TO91 Rl9W 4 4 

2.69 X 
A35516 BECKER GRAVEL co PETERS SW 04 TO92 R20W 3 3 

2.65 X 
A35518 BECKER GRAVEL co REINKE SW 22 TO91 R20W 4 4 
A35520 BECKER GRAVEL co BRANDT N2 34 TO90 Rl9W 4 4 

2.68 X : 
************************************************************************************************************** 

36 FREMONT DIST. 4 ---CRUSHED STONE----------------------------------------------------------
A36002 SCHILDBERG CONST CO INC THURMAN NW 23 TO70 R43W 4 : 
************************************************************************************************************** 

37 GREENE DIST. 1 ---SAND & GRAVEL---------------------------------------------------------
A37502 HALLETT MATERIALS CO BEAZOR SW 02 TO83 R31W 2.69 2 4 4 

2.68 X 
A37504 HALLETT MATERIALS co JEFFERSON SW 04 TO83 R31W 2.66 2 4 4 

2. 64 X 
A37510 MARTIN MARIETTA POUND NW 20 TO84 R29W 4 4 
A37514 ARCADIA LIMESTONE co WRIGHT NW 05 TO84 R32W 4 4 

2.66 X 
A37516 GREENE co. RED! MIX SHADE TREE NW 20 TO83 R30W 4 4 

2. 67 X 
A37518 BECKER GRAVEL CO P&M 30 TO82 R32W 2.69 X 
************************************************************************************************************** 

38 GRUNDY DIST. 1 ---CRUSHED STONE---------------------------------------------------------
A38002 GREENE LS CO REIKEN NE 15 TO89 Rl8W : 4 4 : 2 - 5 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A38504 CARLSON MATERIALS CO HERONIMOUS SE 35 TO88 Rl7W 2.65 : X: 
************************************************************************************************************** 

39 
A39502 
A39504 
A39506 

GUTHRIE DIST. 4 
MARTIN MARIETTA 
SCHILDBERG CONST CO INC 
BUTTLER CONST CO 

---SAND & 
MONTEITH 
SMITH 
BAYARD 

GRAVEL----------------------------------------------------------
SW 29 TO79 R30W 4 4 
NW 34 TO79 R30W : 4 4 : 
NE 22 TO81 R32W : 4 4 : 

************************************************************************************************************** 
40 HAMILTON DIST. 1 ---CRUSHED STONE------------------------------------- ·-------------------

A40004 MARTIN MARIETTA COUNTY LINE SE 34 TO86 R23W : 4 4 : 
A40006 MARTIN MARIETTA GRAND GEORGE SE 18 TO89 R25W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A40508 MARTIN MARIETTA GRAND GEORGE SE 18 TO89 R25W 4 : 
A40510 BECKER GRAVEL CO MORTVEDT SW 24 TO86 R24W 2.67 : X: 
************************************************************************************************************** 
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************************************************************************************************************** 

41 HANCOCK DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A41002 BASIC MATERIALS CORP GARNER NORTH SE 11 T095 R24W 2.77 3iB 4 4 l - 4 

2. 77 3i 4 4 6 
A41004 BASIC MATERIALS CORP GARNER SOUTH-WIELAND NW 13 T095 R24W 2.77 3iB 4 4 1 - 4 

2. 77 3i 4 4 6 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A41502 MARTIN MARIETTA MEZVINSKI 
A41504 HANCOCK COUNTY HUTCHINS 
A41506 HANCOCK COUNTY KLEMME 
A41508 MARTIN MARIETTA KIRSHBAUM 
A41510 NUCKOLL'S CONCRETE BRITT 

SERVICES INC 
A41512 WINNEBAGO COUNTY 
A41518 LAHARV CONST CO INC 

CRYSTAL LAKE 
AUSTIN 

SW 07 T097 R24W 4 4 
E2 27 T096 R26W 4 

26 T095 R24W 4 
SW 18 T097 R24W 4 

34 T096 R26W DWU 2 3 3 

SW 01 T097 
NE 11 T097 

R25W 
R25W 

DWU X 
4 4 

************************************************************************************************************** 
42 HARDIN DIST. 1 ---CRUSHED STONE---------------------------------------------------------

A42002 MARTIN MARIETTA ALDEN NW 20 T089 R21W 2.58 3i 4 4 0,1,3 
DWU 3 : O, 1 

A42004 GERHKE, INC. GIFFORD NW 04 T086 Rl9W 5 
A42006 RIEKENA RIEKENA NW 03 T088 R20W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A42502 WELDON BROS CONST CO IOWA FALLS NW 20 T089 R20W 2.65 2 4 4 

2.68 X 
A42504 LYMAN NE 28 T089 R20W 4 4 
A42508 MARTIN MARIETTA MCCORMICK 27 T087 R20W 4 4 
A42510 MARTIN MARIETTA JANSSEN SE 34 T089 R20W 4 4 

2.65 X 
A42512 HARDIN AGGREGATES INC GIFFORD SW 31 T087 Rl9W 4 4 

2.66 X 
A42514 MARTIN MARIETTA NERHING NW 28 T087 R20W 4 4 
A42516 IOWA FALLS NW 17 T089 R20W 4 4 
A42518 MARTIN MARIETTA KLEIN SW 35 T089 R20W 4 4 
A42520 MARTIN MARIETTA PETERSON NW 32 T088 R22W 4 4 
A42522 MARTIN MARIETTA OBER NW 32 T088 R22W 2.67 X 
A42524 BECKER GRAVEL CO GRIFFEL SE 31 T089 Rl9W 3 3 
A42526 BECKER GRAVEL CO MEIER NE 31 T087 R2 1W 
A42528 BECKER GRAVEL CO LLOYD 04 T086 Rl9W DWU 4 4 
A42530 BECKER GRAVEL CO BLOME SE 32 T087 R21W 
************************************************************************************************************** 

43 HARRISON DIST . 4 ---CRUSHED STONE----------------------------------------------------------
A43002 SCHILDBERG CONST CO INC LOGAN 19 T079 R42W 4D 4D: 25E: 

5 5 :25C-25E: 
4 : 26 : 

A43004 WESTERN IOWA LIMESTONE LOGAN 17 T079 R42W 4D 4D: 25E: 
5 5 :25C-25E: 

4 : 26 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A43502 CLARK LS CO WOODBINE NW 23 T080 R42W DWU 3 3 3 

DWU X 
A43504 CLARK LS co PISGAH NW 23 T081 R44W 4 4 

DWU X 
A43506 SCHEMMER LS INC LOGAN SE 08 T079 R42W 3 3 

DWU X 
A43510 HALLETT MATERIALS co WOODBINE NE 31 T081 R41W 2.69 3 3 3 
A43512 HALLETT MATERIALS co WOODBINE-MCCANN SW 29 T081 R41W DWU 3 3 3 

DWU X 
************************************************************************************************************** 

44 HENRY DIST. 5 ---CRUSHED STONE----------------------------------------------------------
A44002 COOTS MATERIALS CO INC SMITH SE 17 T071 R06W 
A44006 HENRY COUNTY LEEPER NE 18 T071 R06W DWU : 2 : 8 -11 : 
A44008 DOUDS STONE INC TWEEDY SW 36 T071 R06W 4 4 : 13 -14 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A44502 CESSFORD CONST CO NORTH ROME SW 29 T072 R07W 4 4 

2 . 66 : X : 
A44504 IDEAL SAND CO ENSMINGER-ROME NE NW 32 T072 R07W 2.67 : X : 
************************************************************************************************************** 
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************************************************************************************************************** 

45 HOWARD DIST. 2 ---CRUSHED STONE------------------ ---------- - -----------------------------
A45002 ROVERUD CONST INC ECKERMAN NW 33 TlOO RllW 2.61 2 X X 8 - 9 
A45006 BRUENING ROCK PROD INC NELSON NE 33 T099 Rl3W 2.54 2 4 4 1 - 3 : 

2 . 54 2 4 4 8 - 9 : 
A45008 BRUENING ROCK PROD INC DOTZLER NE 23 T099 Rl2W 2.56 3 4 4 7 -lOA: 
A45010 BRUENING ROCK PROD INC DALEY NE ll T098 RllW 2 . 59 3 4 4 9 -ll 
A45014 FALK CONST CO CECELIA SE 08 T097 Rl4W 5 
A45018 BRUENING ROCK PROD INC LE ROY NW 10 TlOO Rl4W X 
A45020 BRUENING ROCK PROD INC RIECKS NW 24 TlOO RllW 
A45022 BRUENING ROCK PROD INC MAUER SE 13 TlOO Rl3W 
A45024 BRUENING ROCK PROD INC MAPLE LEAF SE 04 T098 Rl3W 
A45026 BRUENING ROCK PROD INC BRUENING BROTHERS #1 SE 22 TlOO RllW 1 - 3 
A45028 BRUENING ROCK PROD INC ELMA NW 06 T097 Rl3W DWU 3 4 4 2 - 3B: 
A45030 BRUENING ROCK PROD INC DIEKEN-TANK SE 24 TlOO Rl3W 
A45032 BILL KEIM GANSEN 13 TlOO Rl2W 
------------ ------ -------------------SAND & GRAVEL------------------------------- - ------------ ----------------
A45502 BRUENING ROCK PROD INC MAPLE LEAF-POTTER SE 04 T098 Rl3W 4 4 
A45504 ROVERUD CONST INC ECKERMAN NW 33 TlOO RllW DWU 3 4 4 

2.65 X 
A45508 CARLSON MATERIALS co SOVEREIGN SW 01 T098 Rl2W DWU 3 3 3 

2.65 X 
A45514 CARLSON MATERIALS co EASTLAND NE 26 TlOO Rl4W 3 3 
A45516 CARLSON MATERIALS co FREIDERICH NE 15 T098 Rl4W 3 3 

2.67 X 
A45518 BRUENING ROCK PROD INC ELMA NW 06 T097 Rl3W 2. 67 X 
************************************************************************************************************** 

46 HUMBOLDT DIST. 2 
A46004 MARTIN MARIETTA 
A46006 MARTIN MARIETTA 

---CRUSHED 
GRIFFITH 
HODGES 

A46014 MARTIN MARIETTA PEDERSON 
A46016 BECKER GRAVEL CO ERICKSON 

STONE--------------- - ----------------------------- -------------
SW 24 T091 R30W X X 
NE 32 T092 R28W 2.60 3i 4 4 

SW 28 T092 R28W 
30 T094 R28W 

DWU 3i 5 5 
DWU 3i 

:10 -18 
4 - 8 

: 4 -10 

------------------------------------- SAND & GRAVEL-------------------- --- -------------- - --- - - - ----------------
A46504 MARTIN MARIETTA PETERSON SW 27 T092 R29W 4 4 
A46512 NORTHWEST MATERIALS WARREN SW 08 T092 R30W DWU X X 
A46516 BECKER GRAVEL CO ERICKSON 30 T094 R28W 
A46518 MARTIN MARIETTA PEDERSON SW 28 T092 R28W 
************************************************************************************************************** 

47 IDA DIST . 3 ---SAND & GRAVEL----------------------------------------------------------
A47502 HALLETT MATERIALS CO BATTLE CREEK 05 T086 R41W : 3 3 : 
************************************************************************************************************** 

48 IOWA DIST. 6 
A48502 MARENGO READY MIX 

A48506 WENDLING QUARRIES INC 
A48508 MARENGO READY MIX 

---SAND & GRAVEL----------------- - ----------------------------------------
KIMMICH SE 24 T081 RllW 4 4 

MARENGO 
DISTERHOFF 

2.66 
NW 22 T081 RllW 2.66 
SE 34 T081 RlOW 2.66 

X 
X 
X 

************************************************************************************************************** 
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************************************************************************************************************** 

49 JACKSON DIST. 6 ---CRUSHED STONE----------------------------------------------------------
A49002 BELLEVUE S&G co BELLEVUE SW 25 T087 R04E 2.67 3i 4 4 1 3 
A49004 BELLEVUE S&G CO LAMOTT NW 02 T086 R03E 4 4 
A49008 WEBER STONE CO INC IRON HILL SW 16 T085 R02E DWU 3i 4 4 3 6 

4 4 1 6 
A49010 WENDLING QUARRIES INC ANDREW NW 21 T085 R03E 2 . 70 3iB 4 4 lB- 3 

4 4 1 - 7 
A49012 WENDLING QUARRIES INC FROST SE 16 T084 R03E DWU 3iB 4 4 lA- lD: 

4 4 1 2 
A49014 WENDLING QUARRIES INC MAQUOKETA WEST NE 13 T084 R02E DWU 3i 4 4 7 8 

4 4 1 5 
A49016 WENDLING QUARRIES INC WEIS SE 22 T085 R04E 4 
A49018 WENDLING QUARRIES INC PATASKA NW 23 T085 ROSE 4 
A49020 WENDLING QUARRIES INC PRESTON SW 26 T084 ROSE 2.67 3i 4 4 7 -10 

4 4 1 -10 ' 
A49021 PRESTON READY MIX PRESTON R/M SW 26 T084 ROSE 2.67 3i 4 4 7 -10 

4 4 1 -10 
A49022 WENDLING QUARRIES INC BELLEVUE SE 23 T086 R04E 4 4 
A49024 WENDLING QUARRIES INC MAQUOKETA EAST SW 07 T084 R03E 2.70 3i 4 4 7 8 
A49026 WENDLING QUARRIES INC MILES SW 20 T084 R06E 4 
A49028 WENDLING QUARRIES INC FULTON SW 25 T085 R02E DWU 3i 4 4 2 

4 4 1 - 2 
A49030 BELLEVUE S&G INC SPRINGBROOK 15 T085 R04E 4 4 
A49032 WENDLING QUARRIES INC OTTER CREEK-GLAHN CT 21 T086 R02E 
A49034 WENDLING QUARRIES INC KILBURG NW 21 T085 ROSE 
A49036 WENDLING QUARRIES INC ST DONATUS SE 17 T087 R04E 
A49040 WENDLING QUARRIES INC JOINERVILLE - HAMANN SE 20 T084 R02E 4 4 1 3 
A49042 WENDLING QUARRIES INC PETERSON 24 T084 R06E 4 4 1 2 
A49044 WENDLING QUARRIES INC FRANK NW 14 T087 R04E 
A49046 WENDLING QUARRIES INC ROWAN NE 25 T086 R03E 
A49048 PRESTON READY MIX DRURY CT 32 T085 R06E 
A49050 RIVER CITY STONE INC MARSHALL NW 01 T084 R06E 
A49052 WENDLING QUARRIES INC STILLMUNKES 10 T085 ROSE 
A49054 DUANE KUNDE KUNDE E2 33 T084 ROSE 
A49058 WENDLING QUARRIES INC 61 ROAD CUT N2 31 T084 R03E 2.67 3i 4 4 1 
A49060 BELLEVUE S&G INC ST DONATUS- BUSCH 18 T087 R04E 
A49062 PRESTON READY MIX JOHNSON 31 T084 R04E 
A49064 BELLEVUE S&G CO VEACH 01 T085 R02E 
-------------------------------------SAND & GRAVEL---------------------- -------------------------------- - -----
A49504 WENDLING QUARRIES INC KNIPELMEYER NE 36 T087 R04E 4 4 

2 . 64 X 
A49506 BELLEVUE S&G CO BELLEVUE E2 01 T086 R04E 2. 64 3iB 3 3 

2.68 X 
A49510 WENDLING QUARRIES INC MAQUOKETA NE 13 T084 R02E 4 4 

2.65 X 
A49516 WENDLING QUARRIES INC TURNER NE 07 T084 R07E 2 . 63 3iB 3 3 

2.65 X 
A49520 WENDLING QUARRIES INC BALDWIN SW 28 T084 ROlE 2.66 X 
A49522 CENTURY READY MIX EWING NW 02 T084 ROlE DWU X 
A49524 BELLEVUE S&G CO GRIEBEL SE 25 T087 R04E DWU 3B 4 4 

2 .67 X 
A49526 BELLEVUE S&G co BELLEVUE FARM SE 25 T087 R04E DWU 3i 

DWU X 
A49528 AGGREGATE MATERIALS co STEVENS NW 02 T084 ROlE 2.65 X 
A49530 PRESTON READY MIX PETERSEN SW 18 T084 R07E DWU 3iB 4 4 

DWU X 
A49532 WEBER STONE CO INC IRON HILL NE 16 T085 R02E 2.65 X 
A49534 PRESTON READY MIX MARBURGER SE 13 T084 R07E X : . . . . 
************************************************************************************************************** 

50 JASPER DIST. 1 ---CRUSHED STONE-------------------- - ----------------------- -- - ----------
A50002 MARTIN MARIETTA SULLY MINE SE 16 T079 Rl7W 2.54 : 3i : 4 4 :36 -41 : 

4 :10 -19 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A50502 MARTIN MARIETTA COLFAX NE 01 T079 R21W 2.68 2 3 3 

2.66 X 
A50504 MARTIN MARIETTA REASNOR NE 10 T078 Rl9W 4 4 

2.66 X 
************************************************************************************** ****** ****** ******* * 

87 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 2, 2001 
Supersedes April 25, 2000 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

Matis. I.M. T203 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

52 JOHNSON DIST. 6 ---CRUSHED 
FOUR CO. 
CONKLIN 

STONE----------------------------------------------------------
A52002 WENDLING QUARRIES INC 
A52004 RIVER PRODUCTS CO 

A52006 RIVER PRODUCTS CO KLEIN 

A52008 WENDLING QUARRIES INC ERNST 

NW 04 T081 R08W X 
NW 33 TOSO R06W 2.66 3iB 4 4 : 3 -10 

NW 02 T079 

DWU 3i 5 5 :23 -24 :1 

R07W 2.66 
DWU 

3iB 
3i 

4 4 21 
4 4 : 3 -10 
5 5 :23 -24 :1 
4 4 21 

SW 20 TOSO R05W X 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A52502 S&G MATERIALS INC SHOWERS 

A52506 S&G MATERIALS INC 
A52508 S&G MATERIALS INC 

BUTLER 
WILLIAMS 

NE 27 T079 R06W 4 4 
2. 65 

SW 33 T079 R06W DWU 
NW 34 T079 R06W DWU 

X 
X 
X 

************************************************************************************************************** 
53 JONES DIST. 6 ---CRUSHED STONE----------------------------------------------------------

A53002 BARD CONCRETE CO FARMERS -BEHRENDS NE 14 T086 R03W 2 . 64 3i 4 4 1 - 5 
A53004 WENDLING QUARRIES INC MONTICELLO NE 24 T086 R04W 2.66 3i 4 4 1 
A53006 WENDLING QUARRIES INC ANAMOSA SE 13 T084 R04W DWU 3i 1 - 5 

4 4 1 - 6 
A53010 WENDLING QUARRIES INC BALLOU-OLIN NE 24 T083 R03W DWU 3iB 3 

4 4 1 - 3 
A53012 WENDLING QUARRIES INC WYOMING 33 T084 ROlW 2.69 3iB 4 4 1 - 2C: 
A53014 WEBER STONE CO INC JACOBS-SCOTCH GROVE SW 07 T085 R02W 5 
A53016 WEBER STONE CO INC STONE CITY 5&6 T084 R04W DWU 3i 4 4 2B- 3 
A53018 RIVER CITY STONE INC FINN NE 06 TOSS ROlW DWU 3i 4 4 2 - 5 
A53020 WENDLING QUARRIES INC CANTON NE 24 TOSS ROlW X 
A53024 RIVER CITY STONE INC SULLIVAN NW 14 T086 R03W 
A53026 RIVER CITY STONE INC ANAMOSA SW 15 T084 R04W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A53502 WENDLING QUARRIES INC MONTICELLO SE 07 T086 R03W 4 4 

2.66 X 
A53506 RIVER CITY STONE INC FINN N2 06 TOSS ROlW 4 4 

2.65 X 
A53508 WENDLING QUARRIES INC ANAMOSA-VERNON SW 13 T084 R04W 4 4 

2.66 X 
A53510 WENDLING QUARRIES INC KNAPP SE 27 T084 R03W 4 4 

2. 65 X 
A53514 WENDLING QUARRIES INC FLEMING NE 12 T083 R03W 4 4 

2.66 X 
A53516 WENDLING QUARRIES INC OXFORD MILLS SE 21 T083 ROlW 4 4 

2.65 X 
A53522 WEBER STONE CO INC WEBER SE SW 05 T084 R04W 2.66 X 
A53526 BARD CONCRETE CO STEPHENS NW 34 T086 R03W 4 4 

2.66 X 
A53528 WEBER STONE CO INC ANAMOSA NE 14 T084 R04W 2 . 65 X 
A53530 RIVER CITY STONE INC ANAMOSA-WOOD'S CT 15 T084 R04W 2.66 X 
************************************************************************************************************** 

54 KEOKUK DIST. 5 ---CRUSHED STONE-----------------------------------------------------------
A54002 MARTIN MARIETTA KESWICK NW 21 T077 R12W 2.61 2 4 4 :13 -15 :1 

4 4 : 13 -18 
A54004 MARTIN MARIETTA OLLIE SW 01 T074 RllW 2.66 3 4 4 :13 -18 

2.60 3 :27 -29 :1 
4 4 :13 -19 
4 4 :27 -30 

A54008 MARTIN MARIETTA HARPER SE 11 T076 RllW 4 4 :15 -24 
4 4 : 32 -37 
4 4 : 38 -40 

A54010 DOUDS STONE INC LYLE NW 13 T074 R13W DWU 3 4 4 36 
DWU 2 5 5 11 

X 9 -13 
4 :36 -38 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A54502 WINN S&G WINN SE 06 T074 RlOW 2.66 : X : 
************************************************************************************************************** 
NOTE: 1 - 1.25 INCH MAXIMUM TOP SIZE 
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************************************************************************************************************** 

55 KOSSUTH DIST. 2 ---SAND & GRAVEL-----------------------------------------------------------
A55506 KOSSUTH COUNTY WHITTEMORE NW 16 T095 R30W 4 4 
A55508 KOSSUTH COUNTY IRVINGTON NW 36 T095 R29W 4 4 
A55510 HODGEMAN & SONS INC SENECA SE 08 T098 R30W 4 4 
A55518 REDING S&G REDING 02 T094 R29W 
A55520 GIESE CONST CO CONN SE 35 T095 R29W 4 4 

DWU X : 1 
************************************************************************************************************** 

56 LEE DIST. 5 ---CRUSHED 
HAWKEYE 

STONE-----------------------------------------------------------
A56002 CESSFORD CONST CO 

A56004 CESSFORD CONST CO 

A56006 CESSFORD CONST CO 

FRANKLIN 

ARGYLE 

A56008 CESSFORD CONST CO DONNELLSON 
A56012 CESSFORD CONST CO VINCENNES 

NE 10 T068 R06W 5 : 1 -21 

NE 25 T068 R06W 2.49 

SE 18 T066 R06W 

SE 05 T067 R06W 
NW 19 T066 R06W 

2 
4 4 : 22 -27 

4 

4 
4 

4 : 12 
5 . : 4 

4 : 13 
4 : 10 

12 : 2 
-14 
-12 
-17 
-15 

---------------- ----- - - --------------SAND & GRAVEL--------------------------------------------------------· ---
A56504 CESSFORD CONST CO VINCENNES SE 32 T066 R06W 4 4 

2. 67 X 
A56506 BROCKMAN SAND CO FT MADISON SW 11 T067 ROSW 4 4 

2. 67 X 
************************************************************************************************************** 

57 LINN DIST. 6 ---CRUSHED STONE-----------------------------------------------------------
A57002 WENDLING QUARRIES INC BETENBENDER-COGGON SW 03 T086 R06W DWU 3i 8 - 9 

DWU 2 8 -10 
A57004 WENDLING QUARRIES INC PLOWER SE 36 T086 R06W 2. 62 3 9 -11 

4 4 1 -10 
A57006 WENDLING QUARRIES INC ROBINS NE 21 T084 R07W 2.57 3i 4 4 3 :3 
A57008 WENDLING QUARRIES INC BOWSER-SPRINGVILLE SW 29 T084 ROSW DWU 3i 4 4 6 - 7 
A57010 WENDLING QUARRIES INC TROY MILLS SE 09 T086 R07W X X 
A57012 WENDLING QUARRIES INC MORGAN CREEK SE 22 T083 R08W X X 
A57014 WENDLING QUARRIES INC SWEETING NW 18 TOSS R08W 4 
A57016 WENDLING QUARRIES INC ALICE NW 08 TOSS R07W 4 
A57018 MARTIN MARIETTA CEDAR RAPIDS NE 15 T082 R06W 2.64 3i 2 - 9 :3 

4 4 2 -14 
A57020 WENDLING QUARRIES INC LISBON NW 24 T082 ROSW DWU 3iB 4 4 1 
A57022 CRAWFORD QUARRY CO LEE CRAWFORD NW 23 T083 R08W 2.55 3i 4 4 8 
A57026 NIEMANN CONST CO COOK NW 10 T086 R07W 
A57028 WENDLING QUARRIES INC BEVERLY NW 07 T082 R07W DWU 3i 4 4 6 
A57030 BRUENING ROCK PROD INC HENNESSEY NE 01 T082 R07W DWU 3i 4 4 4 - 5 
A57032 WENDLING QUARRIES INC BOWSER SOUTH SW 29 T084 ROSW DWU 3i 4 4 6 - 7 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A57502 WENDLING QUARRIES INC SWEETING NE 18 TOSS R08W 4 4 

2.64 X 
A57506 WENDLING QUARRIES INC CEDAR RAPIDS NE 27 T084 R08W 4 4 

2.65 X 
A57508 WENDLING QUARRIES INC EAST MARION NE 36 T084 R06W 3 3 

2.65 X 
A57516 MARTIN MARIETTA CEDAR RAPIDS SAND SW 35 T083 R07W 2.65 X 
A57520 WENDLING QUARRIES INC IVANHOE NW 29 T082 ROSW 4 4 

2.66 X 
A57522 WENDLING QUARRIES INC CENTRAL CITY NE 10 TOSS R06W 4 4 

2.65 X 
A57524 WENDLING QUARRIES INC COGGON NW 11 T086 R06W 4 4 

2.65 X 
A57526 WENDLING QUARRIES INC TROY MILLS SE 09 T086 R07W 2.65 X 
A57528 AGGREGATES INC AGGREGATES INC SW 26 T084 R08W DWU 2B 

2.65 X 
A57530 WENDLING QUARRIES INC HESS SW 04 T082 R06W DWU X 
************************************************************************************************************** 
NOTE: 1 - APPROVED ONLY FOR L- MIX PC CONCRETE 

2 - AASHTO 57 GRADATION MAXIMUM 
3 - 1.25 INCH MAXIMUM TOP SIZE 
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************************************************************************************************************** 

58 LOUISA DIST. 5 ---CRUSHED STONE---------------- - - -------------------------------- - - ----- --
A58002 RIVER PRODUCTS CO COLUMBUS JCT. NW 03 T074 R05W 2 . 55 : 3 : 16 -19 : 1 

: 4 4 : 15 -19 : 
-------------------------------------SAND & GRAVEL----------- - --- - ------------- ---- - ---- ----------------------
A58504 RIVER PRODUCTS CO FREDONIA A INLAND PUMPING SW 17 T075 R04W 4 4 

2. 66 X 
FREDONIA B RIVER PUMPING SW 17 T075 R04W 4 4 

2.66 X 
************************************************************************************************************** 

60 LYON DIST. 3 ---SAND & GRAVEL---------------- - ------------------------------------------
A60502 PETTENGILL CONC & GRAVEL ROCK RAPIDS #1 NW 33 TlOO R45W 2.69 2 3 3 

2.67 X 
A60504 PETTENGILL CONC & GRAVEL ROCK RAPIDS #2 NE 09 T099 R45W 3 3 
A60506 PETTENGI LL CONC & GRAVEL ROCK VALLEY 17 TlOO R45W 4 4 
A60508 DIETER PIT DIETER SE 24 TlOO R49W 4 4 
A60510 HODGEMAN & SONS INC EGEBO NW 21 T099 R48W 4 4 
A60512 JOE ' S READY MIX INC LITTLE ROCK NW 03 T099 R43W 4 4 

2 . 66 X 
A60514 MART I N MARIETTA DOON 21 T098 R45W 3 3 
A60516 MARTIN MARIETTA OPEN SW 24 T098 R46W 3 3 
A60518 ROCK VALLEY GRAVEL co OPEN NW 17 T099 R48W 4 4 
A60520 HOGAN WINTER SE 18 T099 R43W 4 4 
A60522 HYMANS CONST CO OPEN 17 T098 R44W 4 4 
A60524 MARTIN MARIETTA OPEN 29 T098 R45W 4 4 
A60528 HYMANS CONST CO RUDD 20 TlOO R45W 4 4 
A60530 HODGEMAN & SONS INC KOOIKER 28 T099 R45W 4 4 
A60532 HODGEMAN & SONS INC LEMS 24 T098 R49W 4 4 
A60534 HODGEMAN & SONS INC HORN 16 T099 R48W 4 4 
A60536 ROHLIN CONST CO VAN ENGEN SW 35 T098 R46W 
A60538 HODGEMAN & SONS INC HARMSON SE 04 T099 R45W 
A60540 , HODGEMAN & SONS INC KANANGEITER SE 04 T099 R43W 
************************************************************************************************************** 

61 MADISON DIST. 4 ---CRUSHED STONE----------------------------------------- - ----------------
A61002 SCHILDBERG CONST CO INC EARLY CHAPEL-DAGGETT NW 10 T076 R29W 5 5 : 15 ; 

A61006 
A61010 
A61012 
A61013 
A61014 
A61016 
A61018 
A61020 
A61022 
A61024 
A61026 

SCHILDBERG CONST 
MARTIN MARI ETTA 
MARTIN MARIETTA 
SCHILDBERG CONST 
SCHILDBERG CONST 
MARTIN MARIETTA 
MARTIN MARIETTA 
MARTIN MARIETTA 
SCHILDBERG CONST 
MARTIN MARIETTA 
MARTIN MARIETTA 

CO INC 

CO INC 
CO INC 

CO INC 

STANZEL 
EARLHAM 
WINTERSET NORTH 
WINTERSET WEST 
92 QUARRY 
JONES CREEK 
PAMMEL 
PERU 
GARDNER 
PENN-DIXIE 
MASON 

SW 
N2 
SE 
SW 
NW 
NE 

NW 
NW 
SW 
SW 

05 
09 
27 
28 
34 
27 
08 
10 
34 
32 
16 

T075 
T077 
T076 
T076 
T076 
T075 
T075 
T074 
T076 
T076 
T077 

R29W 
R28W 
R27W 
R27W 
R27W 
R27W 
R28W 
R27W 
R27W 
R27W 
R28W 

4D : 12 : 
4 : 14B: 

5 5 : 15 : 
4D: 25E: 
5 25 
5 25 
5 25 
5 25 

5 5 15 
5 25 
5 25 
5 25 
4 20 
5 25 

A61028 GRIMES ASPHALT & PAVING GRIMES ASPHALT & PAVING SE 04 T074 R27W 5 25 
A61030 MARTIN MARIETTA WINTERSET SOUTH NW 34 T076 R27W 5 25 
************************************************************************************************************** 

62 MAHASKA DIST . 5 ---CRUSHED STONE-------------------------------------------- - -------------
A62008 MARTIN MARIETTA GIVEN #2 SE 14 T074 Rl6W 
------------------ - ------------------SAND & GRAVEL- ----------------------------- - - ----------------------------
A62502 SKYLINE CONST CO G71 SW 15 T074 Rl6W 2.67 : X: 
************************************************************************************************************** 
NOTE: 1 - AASHTO 57 GRADATION MAXIMUM 
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************************************************************************************************************** 

63 MARION DIST. 5 ---CRUSHED STONE----------------------------------------------------------
A63002 MARTIN MARIETTA DURHAM MINE NE 08 T075 RlBW 2.51 3i 4 4 101 

2. 62 2 4 4 : 88 -95 : 1 
4 4 : 95 -96 : 2 

A63010 BRUENING ROCK PROD INC S&S SE 25 T075 R20W 4 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A63502 PELLA CONST CO LTD BEAN PROPERTY NE 02 T075 Rl8W 4 4 

2. 67 X 
A63506 MARTIN MARIETTA KAMMERICK NE 03 T075 RlBW 4 4 

2. 67 X 
A63512 MARTIN MARIETTA NEW HARVEY NW 12 T075 Rl8W 2. 67 X 
************************************************************************************************************** 

64 MARSHALL DIST. 1 
A64002 MARTIN MARIETTA 

A64004 CESSFORD CONST CO 

---CRUSHED STONE---------------------------------------------------------
FERGUSON SW 05 T082 Rl 7W 2. 66 3 4 4 8 -21 

LE GRAND SW 36 T084 

DWU 2 4 4 2 -17 

Rl7W 2.58 3i 
4 4 1 -18 
5 5 1 - 7 
4 4 8 -27 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A64502 MARTIN MARIETTA MARSHALLTOWN SW 29 T084 Rl 7W 2. 66 2 4 4 

A64504 HALLETT MATERIALS CO BROMLEY-CLEMONS 
2. 65 X 

NE 02 T084 R20W 2.65 2 
2.65 X 

4 4 

************************************************************************************************************** 
65 MILLS DIST. 4 ---CRUSHED STONE-------·--------------------------------------------------

A65002 SCHILDBERG CONST CO INC FOLSOM-GLENWOOD NW 29 T073 R43W 5 : 
************************************************************************************************************** 

66 MITCHELL 
A66002 FALK CONST CO 

A66006 FALK CONST CO 
A66014 FALK CONST CO 
A66016 FALK CONST CO 

DIST. 2 ---CRUSHED 
DUENOW 

WILDE 
STAFF 
LESCH 

STONE----------------------------------------------------------
SE 08 T099 Rl7W 2.77 3iB 5 

NE 07 T098 
NE 17 T097 
SW 12 T097 

RlBW 
Rl7W DWU 
Rl 7W 

3i 

4 4 1 - 5 
4 4 7 -13 

5 

5 
4 

5 
4 

3 
1 8 
9 -14 

A66018 FALK CONST CO DYNES SW 30 T099 Rl5W 
A66020 FALK CONST CO ASPEL NE 03 T099 Rl5W 
A66022 FALK CONST CO WAGNER NW 29 T098 Rl6W X X X 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A66502 FALK CONST CO OSAGE-SCHMIDT NW 01 T097 Rl 7W 4 4 

2.63 X 
A66504 FALK CONST co ST ANSGAR-BLAZEK SW 36 T099 RlSW 3 3 
A66510 FALK CONST co NEWBURG NW 26 T099 RlSW 3 3 
A66512 FALK CONST co KLAAHSEN SW 36 T099 RlBW 
A66514 FALK CONST co LOVIK SE SW 12 T097 Rl7W DWU X 
************************************************************************************************************** 

67 MONONA DIST. 3 ---SAND & GRAVEL----------------------------------------------------------
A67506 HARGRAVE HARGRAVE NE 31 TOSS R46W : 4 4 : 
A67508 MIDWEST PAVING CO ONAWA SW 09 T082 R45W : 4 4 : 
************************************************************************************************************** 

68 MONROE DIST. 5 
A68002 MARTIN MARIETTA 
A68004 MARTIN MARIETTA 

---CRUSHED STONE----------------------------------------------------------
EDDYVILLE NORTH NE 02 T073 Rl6W 5 : 2 - 4 : 
EDDYVILLE SOUTH SW 02 T073 Rl6W 

************************************************************************************************************** 
69 MONTGOMERY DIST . 4 ---CRUSHED STONE----------------------------------------------------------

A69002 SCHILDBERG CONST CO INC STENNETT NE 27 T073 R38W 4 : 16 -17 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A69504 HALLETT MATERIALS CO ELLIOT 13 T073 R38W : 4 4 : 
************************************************************************************************************** 
NOTES: 1 - TOP 6.0' ONLY OF BED 95 

2 - BOTTOM 5.0' ONLY OF BED 95 
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************************************************************************************************************** 

70 MUSCATINE DIST. 5 ---CRUSHED STONE----------------------------------------------------------
A70002 WENDLING QUARRIES INC MOSCOW NW 08 T078 R02W 2.66 3i 5 5 :11 -17 

2.67 3iB 4 4 :21A-24 
5 1 - 9 

A70006 HARSCO CORP/HECKETT DIV WILTON SE 02 T078 R02W 2 2 
A70008 HARSCO CORP/HECKETT DIV MONTPELIER SE 11 T077 ROlE 2 2 
-------------------------------------SAND & GRAVEL------------------------------------------- -----------------
A70504 WENDLING QUARRIES INC ATALISSA-MCKILLIP NW 20 T078 R02W 4 4 

A70506 ACME FUEL AND MATERIALS 
A70508 HAHN S&G 
A70510 NORTHERN GRAVEL CO 

ACME 
HAHN 
NORTHERN 

SE 22 T076 
SE 16 T076 

15 T076 

2.66 
R02W 2. 65 
R02W 
R02W 

X 
X 

************************************************************************************************************** 
71 O'BRIEN DIST. 3 ---SAND & GRAVEL----------------------------------------------- · ----------

A71508 MARTIN MARIETTA SHELDON SW 16 T097 R42W 4 4 
A71510 MARTIN MARIETTA OPEN SE 29 T097 R42W 4 4 
A71512 MARTIN MARIETTA SANBORN SW 04 T096 R41W 4 4 
A71514 MARTIN MARIETTA PAULLINA SE 23 T095 R41W 4 4 
A71516 MARTIN MARIETTA OPEN SE 01 T094 R41W 4 4 
A71518 MARTIN MARIETTA OPEN 17 T095 R39W 4 4 
A71520 MARTIN MARIETTA PRIMGHAR NW 04 T095 R39W 4 4 
A71522 FABER & SON CONST CO SHELDON SE 19 T097 R42W 4 4 
A71524 FLOYD RIVER S&G INC RITTER SE 11 T097 R42W 2.69 2 3 3 

2.66 X 
A71526 MARTIN MARIETTA OPEN SE 20 T097 R42W 4 4 
A71528 O'BRIEN COUNTY COUNTY NW 27 T095 R39W 4 4 
A71530 ROHLIN CONST CO ROHLIN 14 T097 R42W 4 4 
A71532 BECKER GRAVEL CO DOUMA SE 05 T096 R41W 
************************************************************************************************************** 

72 OSCEOLA DIST . 3 ---SAND & GRAVEL------------------------------------------- ---------------
A72504 NORTHWEST R/M CONCRETE INC OCHEYEDAN SE 15 SW 14 T099 R40W 2 . 71 2 3 3 

2.68 X 
A72506 HALLETT MATERIALS co ASHTON SW 28 T098 R42W 2.69 2 3 3 

2.69 X 
A72508 MARTIN MARIETTA THOMAS NW 36 T099 R40W 4 4 
A72514 MARTIN MARIETTA OPEN NW 31 TlOO R40W 4 4 
A72518 FABER & SON CONST CO VASS 19 TlOO R42W 4 4 
A72520 NORTHWEST R/M CONCRETE INC OCHEYEDAN NORTH NE 23 T099 R40W 4 4 
A72522 MARTIN MARIETTA KAPPES NE 11 T098 R42W 
A72524 BECKER GRAVEL CO BOERHAVE SE 21 T098 R42W 
A72526 NORTHWEST R/M CONCRETE INC OCHEYEDAN SOUTH 19 T099 R39W 
A72528 BECKER GRAVEL CO DIRKS SW 36 T099 R40W 
A72530 NORHTWEST R/M CONCRETE INC BOYD NW 36 T099 R40W DWU 2 

DWU X 
************************************************************************************************************** 

73 PAGE DIST. 4 ---CRUSHED STONE----------------------------------------------------------
A73002 SCHILDBERG CONST CO INC BRADDYVILLE NE 15 T067 R36W 4 : 
A73004 SCHILDBERG CONST CO INC SHAMBAUGH SW 20 T067 R36W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A73504 HALLETT MATERIALS CO SHENANDOAH NW 17 T069 R39W 2.63 : 2 : 3 3 : 

2 . 63 : X : 
************************************************************************************************************** 

74 PALO ALTO DIST. 3 ---SAND & GRAVEL----------------------------------------------------------
A74502 MARTIN MARIETTA EMMETSBURG S&G 36 T096 R33W 2.71 2 3 3 

2 . 64 X 
A74504 MARTIN MARIETTA DORWEILLER SW 05 T094 R31W 3 3 

2. 67 X 
A74506 MARTIN MARIETTA WEST BEND NW 08 T094 R31W 3 3 
A74508 MARTIN MARIETTA OPEN NW 10 T097 R33W 4 4 
A74509 HOFFERT S&G EMMETSBURG NW 22 T096 R33W 2 . 69 2 4 4 

2.66 X 
A74512 ROHLIN CONST CO INC KAY SW 20 T096 R31W 
************************************************************************************************************** 
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************************************************************************************************************** 

75 PLYMOUTH DIST. 3 ---SAND & GRAVEL---------- - - --------- - - - ---------- ------------ ------------
A75502 HIGMAN S&G AKRON NW 01 T092 R49W 2 . 70 2 3 3 

2. 67 X 
A75503 EVERIST INC AKRON NE 01 T092 R49W 2 . 69 2 3 3 

2.67 X 
A75506 MARTIN MARIETTA REMSEN SE 03 T092 R44W 4 4 
A75508 MARTIN MARIETTA ASPEN NE 11 T092 R49W 3 3 
A75510 MARTIN MARIETTA KINGSLEY NE 35 T090 R44W 4 4 
A75512 HYMANS CONST CO KINGSLEY NE 13 T090 R44W 4 4 
A75514 WALKERS EXCAVATING CO OYENS 05 T092 R44W 3 3 
A75516 HALLETT MATERIALS CO BRUNSVILLE 03 T092 R46W 4 4 
A75518 HALLETT MATERIALS CO HINTON NW 16 T090 R46W DWU 3 3 3 
A75520 HALLETT MATERIALS CO MERRILL 02 T091 R46W 4 4 
A75522 ROHLIN CONST CO INC THOMS 26 T092 R46W 
A75524 L&M SAND & GRAVEL INC G DIRKSEN #2 31 T093 R44W DWU X 
**************************************************************************************** ********************** 

76 POCAHONTAS DIST. 3 
A76002 MARTIN MARIETTA 

A76004 MARTIN MARIETTA 

---CRUSHED STONE---------------------------------------------- - -----------
GILMORE CITY NE 36 T092 R31W 2.64 3iB 5 5 lA- 3 

MOORE SW 25 T092 R31W 2.65 3iB 
4 4 lB- 3 
5 5 lA- 3 
4 4 lB- 3 
4 4 4 -10 
5 5 4 -12 

---------------- - --------------- - ----SAND & GRAVEL------ ------------------------------------------------------
A76506 MARTIN MARIETTA EGLE NE 02 T090 R31W 4 4 
A76508 MARTIN MARIETTA OPEN NE 07 T091 R33W 4 4 
A76510 MARTIN MARIETTA ZEAMAN SE 13 T092 R31W 4 4 
A76512 MARTIN MARIETTA LIZARD CREEK 13 T090 R31W 4 4 
A76514 ROHLIN CONST CO INC MILLER 12 T093 R31W 
************************************************************************************************************** 

77 POLK DIST. 1 ---SAND & GRAVEL----- - ---------------------------------------------------
A77502 MARTIN MARIETTA JOHNSTON NW 17 T079 R24W DWU 2 3 3 

2.66 X 
A77504 HALLETT MATERIALS co DENNY-JOHNSTON 08 T079 R24W 2. 70 2 3 3 

2 . 67 X 
A77514 WEST DES MOINES SAND co FLINT SE 29 T078 R25W 2.65 2 4 4 

2.66 X 
A77518 HALLETT MATERIALS co ARMY POST ROAD SE 30 T078 R25W 2 . 69 2 3 3 

2 . 67 X 
A77520 MARTIN MARIETTA ARMY POST ROAD SW 29 T078 R25W 2.65 2 3 3 

2.65 X 
A77522 HALLETT MATERIALS co EDM #2-VANDALIA NE 07 NW 08 T078 R23W 2 . 69 2 3 3 

2 . 65 X 
A77524 HALLETT MATERIALS co UNIVERSITY PLANT SE 33 T079 R23W 2.69 2 3 3 

2.65 X 
A77526 HALLETT MATERIALS co ARMY POST EAST SE 29 T078 R25W 2.66 2 3 3 

2 . 65 X 
A77528 HALLETT MATERIALS co PLEASANT HILL 08 T078 R23W 2 . 68 2 3 3 

2.66 X 
A77530 HALLETT MATERIALS co NORTH DES MOINES NE 16 T079 R24W 2 . 67 2 

2.66 X 
************************************************************************************************************** 

78 POTTAWATTAMIE DIST . 4 ---CRUSHED STONE----------------------------- - -------- - - - ------ ---------- -
A78002 SCHILDBERG CONST CO INC CRESCENT 35 T076 R44W 4 4 :25B-25E : 

4 : 25A-25C: 
4D: 25F: 
4 :26A-26E: 
4 :27A-27B: 

A78004 SCHILDBERG CONST CO INC SILVER CITY SE 31 T074 R41W 4 
A78006 SCHILDBERG CONST CO INC MACEDONIA-K&S NE 28 T074 R40W 4 
-------------------------------------SAND & GRAVEL------------------------------------------ - -----------------
A78502 HALLETT MATERIALS CO AVOCA 29 T077 R39W 2.65 3 3 3 

2.65 X 
A78504 HALLETT MATERIALS CO OAKLAND SW 23 T075 R40W 2.65 3 4 4 

2.65 X 
A78506 SCHILDBERG CONST CO INC CRESCENT NE 34 T076 R44W 4 4 
************ ************************************************************************************************** 
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************************************************************************************************************** 

79 POWESHIEK DIST. 1 ---CRUSHED STONE------ - --------------------------------------------------
A79002 MALCOM STONE CO MALCOM MINE SE 04 TOSO Rl5W 2.60 : 2 : 4 4 :10 -13 : 
************************************************************************************************************** 

80 RINGGOLD DIST. 4 ---CRUSHED STONE----------------------------------------------------------
A80002 MARTIN MARIETTA WATTERSON SE 19 T067 R29W : : 5 : 5 - 7 : 
************************************************************************************************************** 

81 SAC DIST . 3 ---SAND & GRAVEL--------------------- - ------------------------------------
A81502 HALLETT MATERIALS CO SACTON-LAKEVIEW S2 08 T086 R36W 2.72 3 3 3 

2. 67 X 
A81504 MARTIN MARIETTA AUBURN NW 02 T086 R35W 2.68 2 4 4 

2.64 X 
A81506 WIRTJERS TRUCKING SAC CITY NW 36 T088 R36W 4 4 

DWU X 
A81508 LAKE VIEW CONCRETE PROD LAKEVIEW SE 05 T086 R36W 4 4 · 
A81514 TIEFENTHALER INC CARNARVON S&G NE 16 T086 R36W 2 . 68 2 3 3 

2.66 X 
A81520 BECKER GRAVEL CO UREN SE 11 T087 R36W 3 3 

2. 67 X 
A81522 HALLETT MATERIALS co ULMER SW 28 T087 R35W 4 4 
A81524 BECKER GRAVEL CO NO NAME SE 04 T087 R37W 4 4 
A81526 MARTIN MARIETTA BETTIN 1 9 T087 R36W 4 4 
A81528 BEDROCK GRAVEL WALL LAKE NW 18 T086 R36W 2 . 70 3 

2.67 X 
A81530 J.W. READY MIX & CONST LEITZ NORTH SE 29 T087 R35W DWU X 
A81532 MARTIN MARIETTA EARLY-THORPE 22 T089 R37W DWU 2 4 4 

2 . 66 X 
A81534 MARTIN MARIETTA SAC COUNTY S&G SE SE 22 T089 R37W 2.68 X 
A81536 TIEFENTHALER INC DAIKER NE 12 T086 R35W DWU X 
A81538 BEDROCK GRAVEL CO HEIM SE 12 T086 R35W . . . . . . . . 
************************************************************************************************************** 

82 SCOTT DIST. 6 
A82002 MOLINE CONSUMERS CO 

A82004 MOLINE CONSUMERS CO 
A82006 MOLINE CONSUMERS CO 

A82008 LINWOOD MINING & MINERALS 

---CRUSHED STONE-------- - -------------------------------------------------
MCCAUSLAND W2 17 T080 R04E DWU 3i 4 4 :17 -19 :1 

NEW LIBERTY 
LECLAIRE 

LINWOOD MINE 

NE 33 T080 
NW 35 T079 

SW 13 T077 

ROlE 
ROSE 

R02E 

DWU 
2.71 
DWU 
DWU 

2. 67 
2.69 
DWU 
DWU 

3 4 4 : 1 -16 :1 
3iB 4 4 : 1 - 2 : 1 
3i :14- 27 
3i :28 -29 
3 : 2 -13 

4 4 : 1 - 28 
3i 5 5 :20 -25 : 
3i 5 5 :27 -30B: 
3i 4 4 : 33 -41 : 
3 5 5 : 19 : 

: : 4 4 :24 -25 : 
-------------------------------------SAND & GRAVEL-------------------------------------------- - ---------------
A82502 MOLIN~ CONSUMERS CO MCCAUSLAND SW 17 T080 ROSE : : 4 4 : 

2 . 66 : X : : : 
************************************************************************************************************** 

83 SHELBY DIST . 4 ---SAND & GRAVEL----------------------------------------- - ----------------
A83504 HALLETT MATERIALS CO HARLAN NE 36 T079 R39W 2 . 67 : 3 : 3 3 : 

2 . 65 : X : : : 
************************************************************************************************************** 

84 SIOUX DIST. 3 
A84502 ROCK VALLEY GRAVEL CO 

A84504 HYMANS CONST CO 
A84506 JOE'S READY MIX INC 

A84508 JOE'S READY MIX INC 

A84510 EVERIST INC 

A84511 
A84514 
A84516 
A84518 
A84520 
A84522 
A84524 
A84526 
A84528 

HYMANS CONST CO 
BOYDEN 
MARTIN MARIETTA 
MARTIN MARIETTA 
COUNTY PIT 
HYMANS CONST CO 
VAN ZEE 
BEDROCK GRAVEL 
HIGMAN S&G 

A84530 ROCK VALLEY BLOCK & TILE 

---SAND & GRAVEL---------------------- ----------------------------- -------
VANZEE NW 20 T097 R46W 2.69 2 3 3 

2.67 X 
VANDERESCH SW 20 T096 R47W DWU 2 3 3 
HUDSON-OSTERCAMP SE 07 T096 R47W 3 3 

SIOUX CENTER 

HAWARDEN-NORTH 

HAWARDEN 
COUNTY 
NO NAME 
ALTON 
CHATSWORTH 
HYMAN 
FAIRVIEW 
JONAS 
HIGMAN-CHATSWORTH 

GROENWEG 

NW 33 T095 R45W 

S2 NW 22 T095 

NE 

SE 
SW 
SW 
NW 
NE 
W2 

01 
35 
25 
15 
28 
31 
36 
36 
28 

T095 
T097 
T097 
T094 
T094 
T096 
T097 
T094 
T094 

R48W 

R48W 
R44W 
R48W 
R44W 
R48W 
R47W 
R48W, 
R44W 
R48W 

2.69 X 

DWU 
2 . 70 
2.67 
DWU 

DWU 

2 

2 

2.69 2 

X 

X 

X 

DWU X 

4 4 

3 

3 
4 

4 
4 

4 
4 
4 

3 

3 
4 

4 
4 

4 
4 
4 

NW 15 T097 R46W DWU 2 3 3: 
DWU : X: : : 

************************************************************************************************************** 
NOTE: 1 - 1.25 INCH MAXIMUM TOP SIZE 
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************************************************************************************************************** 

85 STORY DIST. 1 ---CRUSHED STONE---------------------------------------------------------
A85006 MARTIN MARIETTA AMES MINE SW 24 T084 R24W 2.57 : 3i : 5 5 :19 -25 : 

2.68 : : 4 4 :26,28 -39:1 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A85502 HALLETT MATERIALS CO CHRISTENSEN SE 22 T084 R24W 4 4 

A85510 HALLETT MATERIALS CO AMES SOUTH 
2.68 

18 T083 R23W 2.66 
2.65 

2 
X 

X 
3 3 

******************************* ******************************************************************************* 
86 TAMA DIST. 1 

A8600 2 WENDLING QUARRIES INC 
---CRUSHED STONE---------------------------------------------------------

MONTOUR NW 09 T083 Rl6W 2 . 63 3i 5 5 : 1 - 7 
2. 63 : 3i : 4 4 : 13 -20 : 

: 4 4 : 8 -12 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A86502 MANATTS INC FLINT NW 03 T082 R15W 3 3 

2 . 65 : X : 
A86504 MARTIN MARIETTA LE GRAND NE 16 T083 R16W 4 4 
************************************************************ **** ** ** *** ** ********* ** * ** ***** ** **** * **** ** ***** 

87 TAYLOR DIST. 4 ---CRUSHED STONE------------------------------ ----------------------------
A87004 SCHILDBERG CONST CO INC 102 QUARRY NE 32 T068 R34W 4 : 
************************************************************************************************************** 

88 UNION DIST. 4 ---CRUSHED STONE----------------------------------------------------------
A88002 SCHILDBERG CONST CO INC THAYER NE 35 T072 R28W 5 :25A-25E: 

4D: 25E: 
************************************************************************************************************** 

89 VAN BUREN DIST. 5 
A89002 DOUDS STONE INC 
A89006 CESSFORD CONST CO 

A89008 DOUDS STONE INC 

---CRUSHED STONE----------------------------------------------------------
DOUDS MINE SE 25 T070 RllW 2.51 2 4 4 : 6- 13 
FARMINGTON-COMANCHE NE 05 T067 R08W 2.69 3i 5 5 3 

2.52 2 4 4 :16 -17 
4 :18 -22 

5 5 5 -12 
SELMA-GARDNER NW 16 T070 RllW 2.69 3 4 4 11 

5 7 -11 
4 4 : 14 -21 
4 4 :22 -31 

************************************************************************************************************** 
90 WAPELLO DIST. 5 ---SAND & GRAVEL----------------------------------------------------------

A90504 MARTIN MARIETTA HOFFMAN SE 10 T072 R14W : 4 4 : 
2. 67 : X : 

************************************************************************************************************** 
92 WASHINGTON DIST. 5 ---CRUSHED STONE----------------------------------------------------------

A92002 MARTIN MARIETTA WEST CHESTER NE 19 T076 R08W 2.64 3 4 4 5 - 7 
A92006 MARTIN MARIETTA COPPOCK NE 30 T074 R07W : 5 5 : 3 - 4 : 
A92008 RIVER PRODUCTS CO PEPPER-KEOTA FIELD SW 31 T076 R09W 
-------------------------------------SAND & GRAVEL---------------------------- ·---------------------- - --------
A92502 RIVER PRODUCTS CO RIVERSIDE NE 10 T077 R06W : 4 4 : 

2.65 : X: 
************************************************************************************************************** 

94 WEBSTER DIST. 1 ---CRUSHED STONE-------------------------- - ------------------------------
A94002 MARTIN MARIETTA FT DODGE MINE SW 24 T089 R29W 2.66 : 3iB : 4 4 :36 -42 : 
A94006 MARTIN MARIETTA YATES SW 01 T089 R29W 5 : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A94502 NORTHWEST MATERIALS YATES SW 01 T089 R29W 4 4 

2.66 X 
A94506 MARTIN MARIETTA GILPIN NW 02 T089 R30W 4 4 
A94514 MARTIN MARIETTA HUDSON-OTHO SW 14 T088 R2 8W 4 4 
A94520 MARTIN MARIETTA WREDE NE 05 T086 R2 7W 4 4 
A94522 AUTOMATED S&G CROFT NW 14 T089 R29W 2.65 X 
A94526 BECKER GRAVEL co BUSKE SE 36 T090 R29W 3 3 

2 . 67 X 
A94528 BECKER GRAVEL co CONDON NW 19 T090 R30W 
************************************************************************************************************** 

NOTE: 
1 - THE CONTENT OF BED 26 SHALL NOT BE MORE THAN 25 % IN THE OVERALL PRODUCT. 
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I October 2, 2001 Matis. I.M . T203 
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I RECENTLY ACTIVE 

AGGREGATE SOURCES 
BULK DUR FRICT 

I 
SSD PCC AC 

CODE OPERATOR SOURCE NAME LOCATION SpGr CA FA A B BEDS 

************************************************************************************************************** 

I 96 WINNESHIEK DIST . 2 ---CRUSHED STONE--- -------------------- - - ---------- - - -------------------- -
A96002 ROVERUD CONST INC KENDALLVILLE NE 33 TlOO RlOW 2. 68 3B 4 4 3 - 7 

4 1 - 7 
A9.6003 WILTGEN CONST co BROWN NW 08 T099 RlOW 

I 
A96004 ROVERUD CONST INC HOVEY SW 28 T098 R08W DWU 3B 5 5 1 - 4 

4 4 1 - 6 
A96005 BRUENING ROCK PROD INC MCGEE NW 19 T099 RlOW 
A96008 BRUEN I NG ROCK PROD INC WELKEN SW 04 T098 R07W 2 . 71 3i 4 4 4 - 8 
A96010 ROVERUD CONST INC ANDERSON SW 22 TlOO RlOW 2 . 65 3B 5 5 1 - 4 

I 
A96014 NIEMANN CONST co FESTINA SW 26 T096 R09W X 5 5 1 - 3 
A96016 BRUENING ROCK PROD INC SKYLINE A SE 10 T098 R08W 2.66 3B 5 5 1 - 3 

4 4 4 - 8 
A96017 BRUENING ROCK PROD INC SKYLINE B CT 10 T098 R08W 3B 5 5 1 - 3 

4 4 4 -11 

I 
A96022 WILTGEN CONST co MADISON #2 NE 18 T098 R08W 5 
A96025 WILTGEN CONST co MAD I SON #1 NW 17 T098 R08W 4 
A96030 ROVERUD CONST INC ASK NE 27 T098 R07W 4 
A96032 ROVERUD CONST INC BRUVOLD NW 20 T098 R07W X 
A96034 BRUENING ROCK PROD INC THOMPSON SE 29 T098 R09W 

I 
A96038 ROVERUD CONST INC NORDNESS SE 09 T097 R08W X 
A96040 ROVERUD CONST INC LOCUST NE 11 T099 ROBW X 
A96046 BRUENING ROCK PROD INC SERSLAND-SMORSTAD SE 09 T097 R07W X X 
A96048 NI EMANN CONST co LOVE #1 NW 30 T096 RlOW X 
A96049 NIEMANN CONST co LOVE #2 SW 30 T096 RlOW X 1 - 10 

I 
A96050 BRUENING ROCK PROD INC BULLERMAN-FESTINA SE 14 T096 R09W 4 1 - 3 
A96052 ROVERUD CONST INC ESTREM SW 04 T097 R07W 2.63 3B 1 - 6 

5 5 1 - 8 
A96054 ROVERUD CONST INC HORSESHOE BEND SW 20 T097 R09W X 
A96058 BRUENING ROCK PROD INC BROGHAMMER SE 26 T099 . R08W X 

I 
A96060 ROVERUD CONST INC BURR OAK SE 23 TlOO R09W 4 4 
A96062 ROVERUD CONST INC HOLT HAUS SE 28 T098 R08W X 
A96064 ROVERUD CONST INC STIKA NW 15 T097 RlOW 3i 4 4 1 - 4A : 
A96066 BRUENING ROCK PROD INC KROSHUS SW 13 TlOO R07W X 
A96068 BRUENING ROCK PROD INC HOLKESVIK SW 01 T099 R08W 

I 
A96070 WI LTGEN CONST co KUHN NW 33 T096 ROBW 
A96072 BRUENING ROCK PROD INC MCKENNA NORTH SW 34 TlOO R09W 
A96074 WILTGEN CONST co BUSHMAN SW 21 T096 ROBW 
A96076 ROVERUD CONST INC PRASKA NE 19 T097 RlOW 
A96078 BRUENING ROCK PROD INC BUSTA NW 30 T096 RlOW 

I 
A96082 WILTGEN CONST co CROW SW 17 T097 RlOW 
A96084 WILTGEN CONST co YOUNG SE 28 TlOO ROBW 
A96086 BRUENING ROCK PROD INC BRUVOLD NE 29 T098 R07W 
A96090 BRUENING ROCK PROD INC MCKENNA SOUTH SE 28 T099 R09W DWU 3 5 5 1 - 5 
A96092 ROVERUD CONST INC HANSON SE 26 TlOO R08W 
A96094 ROVERUD CONST INC CAROLAN SE 27 T099 R09W 

I A96100 WILTGEN CONST CO YOUNG NE 05 T098 R07W 
--- - - - -------------------------------SAND & GRAVEL---------------------------------- - ------- ·-------------- ---
A96502 CARLSON MATERIALS CO DECORAH NE 22 T098 R08W 4 4 : 

2.63 X 
A96506 ROVERUD CONST INC FREEPORT NE 07 T098 R07W 2.65 X 

I A96514 ROVERUD CONST INC ELSBERND NE 16 T096 R09W 4 4: 
2.66 X 

A96520 CARLSON MATERIALS CO SWEDES BOTTOM NE 06 T098 ROBW 2 . 63 X 4 4: 
A96522 BRUENING ROCK PROD INC WOHLSEORS NW 17 T098 RlOW 
A96526 ROVERUD CONST INC STIKA NW 15 T098 R08W 

I A96528 BRUENING ROCK PROD INC GJETLEY NE 08 T098 R07W 4 4: 
A96530 CARLSON MATERIALS CO CARLSON-FREEPORT NE 13 T098 ROBW 2.63 X 
A96532 WILTGEN CONST CO SCHMITT NE 34 T096 R09W DWU X 
************************************************************************************************************** 

I 
I 
I 
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************************************************************************************************************** 

97 WOODBURY DIST. 3 ---SAND & GRAVEL----------------------------------------------------------
A97502 HALLETT MATERIALS CO CORRECTIONVILLE-BUCK NW 13 T089 R42W 3 3 

DWU X 
A97508 MARTIN MARIETTA CORRECTIONVILLE #2 NW 35 T089 R42W 3 3 
A97510 HALLETT MATERIALS co CORRECTIONVILLE-COCKBURN SE 11 TOSS R43W 3 3 
A97514 PERSINGER S&G SMITHLAND NW 25 T086 R44W 3 3 

DWU X 
A97516 HALLETT MATERIALS co ANTHON 05 T087 R43W 2. 72 3 3 3 

2.67 X 
A97518 HALLETT MATERIALS co SMITHLAND 35 T086 R44W 2 . 69 3 3 3 

2.67 X 
A97520 HALLETT MATERIALS co CORRECTIONVILLE-BREES IE 01 TOSS R43W 4 4 
A97526 FLEWELLING S&G FLEWELLING NW 10 T089 R44W 2. 67 X 
A97528 HALLETT MATERIALS co EDWARD SE 23 T089 R42W 
***********************************************r************************************************************** 

98 WORTH DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A98002 MARTIN MARIETTA HARRIS SW 29 TlOO R20W DWU 3i 4 4 10 

2.73 3B 4 4 6 - 7 
DWU 3 4 4 8 -11 

4 4 2 -10 
A98010 BASIC MATERIALS CORP FERTILE SW 36 T098 R22W 2.75 3B :15 -20 

4 4 5 -20 
A98014 FALK CONST CO STEVENS NW 01 T098 R20W 2.77 3 8 -llB: 

5 1 - 3 
4 4 4 - 7 

A98016 ULLAND BROS CONST EMIL OLSON-BOLTON SW 10 T099 R20W 2 2 -SA 
X 4 4 3-7 

5 1 - 7 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
A98502 RANDALL TRANSIT MIX RANDALL TRANSIT MIX NW 31 TlOO R20W 4 4 

2.66 X 
A98504 BASIC MATERIALS CORP FERTILE NW 36 T098 R22W 3 3 

2.65 X 
A98506 MARTIN MARIETTA KNUTSON SW 30 TlOO R20W 4 4 
A98516 LAHARV CONST CO INC BANG SE 30 T098 R22W X X 
A98518 FALK CONST CO COOPER NE 12 T098 R20W 4 
A98520 LAHARV CONST CO INC WADDINGTON SE 26 T098 R22W X X 
A98522 ULLAND BROS CONST EMIL OLSON-BOLTON SW 10 T099 R20W 
************************************************************************************************************** 

99 WRIGHT DIST. 2 ---CRUSHED STONE----------------------------------------------------------
A99002 BECKER GRAVEL VOSS 36 T090 R26W 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
A99502 WRIGHT MATERIALS WRIGHT NW 12 T093 R24W 2. 70 2 3 3 

A99510 MARTIN MARIETTA 
A99512 MARTIN MARIETTA 
A99514 BECKER GRAVEL 
A99516 GIESE CONST CO 
A99518 BECKER GRAVEL 

MEINEKE 
JACOBSON 
VOSS 
MCALPINE 
REICHTER 

NE 14 T090 
SW 01 T090 

36 T090 
24 T092 

SE 06 T092 

R23W 
R25W 
R26W 
R24W 
R26W 

2.66 X 
4 4 

************************************************************************************************************** 
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************************************************************************************************************** 

IL ILLINOIS ---CRUSHED STONE------------------------------------------------------------
AIL002 CESSFORD CONST CO BIGGSVILLE, HENDERSON CO. 17 TOlO R04W 4 4 
AIL004 RIVER CITY STONE INC MCCARTHY, JO DAVIESS CO. NW 34 T029 R02W 2 . 68 3i 4 4 1 - 5 
AIL006 MOLINE CONSUMERS co MIDWAY, ROCK ISLAND CO. SW 16 T018 R02E DWU 3iB 4 4 1 - 5 
AIL008 MOLINE CONSUMERS co MCMAHON, WHITESIDE CO. NE 11 T020 R02E 
AILOlO MOLINE CONSUMERS co MILAN, ROCK ISLAND CO. 14 T017 R02W DWU 3i 4 4 18 

2.69 3 5 5 7 -13 
DWU 3 14 
2. 72 3 4 4 :16 -17 

AIL012 MATERIAL SERVICES OTTAWA-LIGHTWEIGHT 4 4 
AIL014 CESSFORD CONST CO DALLAS CITY, HENDERSON co. SW 36 T008 R071:1 2.63 3i 4 4 5B:l 

4 2 - 3 
AIL016 MOLINE CONSUMERS CO CLEVELAND, HENRY CO. SW 31 T017 R02E DWU 3i 4 4 
AIL018 MEDUSA AGGREGATES KANKAKEE, KANKAKEE CO. NW 07 T030 Rl4W DWU 2 
AIL020 GRAY QUARRIES/W.L. MILLER HAMILTON, HANCOCK CO. NE 31 T005 R08W 2.65 3 4 4 2 : 1 

3 4 4 
AIL026 REIN SCHULTZ & DAHL EMERSON SE 13 T021 R06E 4 
AIL028 WENDLING QUARRIES INC TURNBAUGH-MT CARROLL, ILL. SW 10 T024 R04E DWU 3 4 4 3 - 7 
AIL030 WENDLING QUARRIES INC HUIZENGA NW 21 T021 R03E 4 
AIL032 GALENA STONE CO EUSTICE , JO DAVIESS CO . NE 16 T027 R02E 
AIL034 GALENA STONE CO VIRTUE, JO DAVIESS CO. W2 24 T028 R02W 
AIL036 HARSCO CORP/HECKETT DIV STERLING, WHITESIDE CO. 2 2 
AIL038 COOTS MATERIALS CO INC ROTH , JO DAVIESS CO . SW 35 T029 R02W 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
AIL502 MOLINE CONSUMERS CO ALBANY, ROCK ISLAND CO. SW 34 T020 R02E 2.65 3i 3 3 

2.67 X 
AIL504 GENERAL S&G CO MILAN-BIG ISLAND, ROCK IS. co. 16 T017 R02W 2. 67 3 3 3 

2.67 X 
AIL506 ILLINOIS-WISCONSIN S&G SOUTH BELOIT NW 08 T016 R02E 4 4 
AIL508 GENERAL S&G CO BARSTOW, ROCK ISLAND CO. NE 34 T018 ROlE 4 4 
AIL510 NELSON S&G CO WHITESIDE COUNTY-SAND SW 29 T021 R07E 4 4 
AIL514 MIDWEST S&G HENRY PIT, MARSHALL CO. NW 03 T013 RlOE DWU X 
AIL516 BUILDERS S&G CORDOVA, ROCK ISLAND CO. SE 33 T021 R02E DWU 3i 4 4 

DWU X 
AIL518 WENDLING QUARRIES INC THOMPSON SE 02 T023 R03E DWU X 
AIL520 MOLINE CONSUMERS CO CORDOVA, ROCK ISLAND CO . S2 05 T020 R02E DWU X 
************************************************************************************************************** 

KS KANSAS ---CRUSHED STONE------------------------------------------------------------
AKS002 BINGHAM S&G BAXTER SPRINGS, CHEROKEE CO. 22 T029 R23E 

************************************************************************************************************** 

NOTE: 1 - AASHTO 57 GRADATION MAXIMUM 
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MN MINNESOTA ---CRUSHED STONE------------------------------------------------------------
AMN002 HECTOR CONST CO NEW ALBIN, HOUSTON CO. NW 09 TlOl R04W X X X 
AMN004 ROVERUD CONST INC POOL HILL, HOUSTON CO. SW 33 TlOl R04W X X X 
AMN006 ROVERUD CONST INC OTTERNESS, FILLMORE CO. E2 11 TlOl R08W 2.75 3i X X 1 - 2 
AMN008 NEW ULM QUARTZITE QUARRY QUARTZITE, BROWN CO. SW 35 TllO R31W 2 2 
AMN012 ROVERUD CONST INC NEWBURG, FILLMORE CO. NE 08 TlOl R08W X X X 
AMN014 PEDERSEN BROS BIG SPRINGS, FILLMORE CO. SW 09 TlOl RlOW 4 1 - 6 
AMN016 ROVERUD CONST INC EITZEN, HOUSTON CO. SE 20 TlOl ROSW X X X 
AMN018 OSMUNDSON BROS CONST GRAND MEADOW, MOWER CO. NE 09 Tl03 Rl4W X X 
AMN020 ED BUNNE LEROY, MOWER CO . NE 27 TlOl Rl4W X X 
AMN022 ROVERUD CONST INC UNDERPASS NE 20 TlOl R07W 
AMN024 MERIDIAN AGGREGATE CO GRANITE FALLS, YLW MED CO. SW 28 Tll6 R39W 2 2 
AMN026 ORTONVILLE STONE CO BIG STONE, BIG STONE CO. 26 Tl21 R46W DWU 3i 2 2 
AMN030 ROVERUD CONST INC GENGLER, HOUSTON CO. SW 16 Tl02 ROSW DWU 3B 4 4 1 - 2 
AMN032 SIOUX ROCK PRODUCTS COTTONWOOD, COTTONWOOD CO. SE 08 Tl07 R35W DWU 3i 2 2· 
AMN034 ROVERUD CONST INC ENGRAV, HOUSTON CO. NE 24 TlOl R08W 
AMN036 MATHY CONST CO INC GOLDBERG, OLMSTEAD CO. SW 36 Tl08 Rl4W 4 4 
AMN038 MATHY CONST CO INC RIFLE HILL, FILLMORE CO. NW 35 Tl02 Rl2W : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
AMN504 BRUENING ROCK PROD INC NEW ALBIN, HOUSTON CO. 09 TlOl R04W 4 4 
AMN506 HECTOR CONST CO LUTTCHENS, HOUSTON CO. NW 23 TlOl R04W 2.63 2B 4 4 

AMN508 
AMN510 
AMN512 
AMN516 
AMN518 
AMN520 
AMN522 
AMN524 
AMN526 
AMN528 
AMN532 

HODGEMAN & SONS INC 
WILLETT 
MARTIN MARIETTA 
ULLAND BROS 
CARLSON MATERIALS CO 
BUNNE & RANNELL 
HOLST EXCAVATING 
HOLST EXCAVATING 
NORTHWESTERN AGGREGATES 
HANCOCK CONCRETE CO 
ULLAND BROS 

HODGEMAN, JACKSON CO. NE 
WILLET, JACKSON CO. SW 
MAUDLIN, NOBLES CO. SE 
OLSON , FREEBORN CO. NW 
LANESBORO, FILLMORE CO. SE 
BUNNE & RANNELL, FILLMORE CO. SE 
PRAIRIE ISLAND #3, GOODHUE CO. 
HASTINGS #2, DAKOTA CO. 

34 
25 
26 
31 
07 
33 
23 
02 
01 LAKEVILLE, DAKOTA CO . 

POPE, POPE CO. 
LARSON, FREEBORN CO . 

NW 08 
25 

TlOl 
Tl02 
TlOl 
Tl02 
Tl04 
TlOl 
Tll4 
Tll4 
Tll4 
Tl25 
Tl02 

R34W 
R35W 
R42W 
R20W 
RlOW 
Rl3W 
RlSW 
Rl7W 
R20W 
R37W 
R21W 

2. 68 X 

DWU 
DWU 
DWU 

X 
X 
X 

4 
4 
4 

4 
4 
4 

************************************************************************************************************** 

MO MISSOURI ---CRUSHED STONE------------------------------------------------------------
AM0002 L&W QUARRIES INC KAHOKA, CLARK CO . NE 17 T065 R07W DWU 2 4 4 : 2A- 3B: 

MARTIN MARIETTA 
GREENE LS CO 
MARTIN MARIETTA 
MARTIN MARIETTA 
MARTIN MARIETTA 
CARTER-WATERS CORP 
MARTIN MARIETTA 
MARTIN MARIETTA 
MARTIN MARIETTA 

MERCER, MERCER CO. 
TURNER PROP, NODAWAY CO. 
ALLENDALE-LAMB, WORTH CO . 
ALLENDALE-KING, WORTH CO. 
DR. JEFFERIES, HARRISON CO. 
EXPANDED SHALE,NEW MARKET MO . 
BETHANY, HARRISON CO. 
ROUTE C, DAVIESS CO. 
RIDGEWAY, HARRISON CO. 

SE 22 T066 
SW 31 T067 
NW 03 T066 
SE 34 T066 
NW 03 T066 

SW 09 T063 
NE 30 T061 
NE 01 T064 

R23W 
R34W 
R30W 
R30W 
R26W 

R28W 
R28W 
R27W 

DWU 

AM0004 
AM0006 
AM0008 
AMOOlO 
AM0012 
AM0014 
AM0016 
AM0018 
AM0020 
AM0022 
AM0024 

IRON MT TRAP ROCK CO 
CENTRAL STONE CO 

IRON MT - ST FRANCOIS CO. 
HUNTINGTON, RALLS CO. NE 17 T056 R06W 2.68 

2 . 68 
AM0026 MISSOURI PORTABLE STONE WARRENTON, WARREN CO. 15 T046 R02W 
AM0027 ST JOE LEAD PEA RIDGE MINE, WASH. CO. 
AM0028 PLATTIN MTRLS CO PLATTIN, ST GENEVIEVE CO. 09 T039 R07W 
AM0030 KNOX COUNTY STONE CO EDINA, KNOX CO. NE 25 T062 Rl2W 
AM0032 SCHILDBERG CONST CO INC GRAHAM, NODAWAY CO. NW 36 T063 R37W 
AM0038 CENTRAL STONE CO GREENSBURG, SCOTLAND CO. 22 T064 Rl2W 
AM0040 S&A CONSTRUCTION SOUTH ALLENDALE, WORTH CO. NW SW 17 T065 R30W 

2 

3i 
3 

4 4 :14 -16 

5 
3 
5 
5 
5 
3 

4 
3 
3 

4 
4 

5 3 - 5 
5 
5 
5 
5 
3 
5 
5 
5 
3 

4 
3 
3 

4 
4 

2 8 

2 - 5 

6 - 9 
6 -11 

1 
2 

9 
3 

AM0042 TRAGER GALLATIN, DAVIESS CO . 13 TOSS R28W : 
-------------------------------------SAND & GRAVEL------------------------------------------------------------
AM0502 IDEAL SAND CO WAYLAND, CLARK CO. SW 21 T065 R06W 4 4 

AM0504 
AM0506 
AM0510 
AM0516 

MEDUSA AGGREGATES 
MILBURN CO 
TURNER QUARRIES 
STONER SAND CO 

ALBANY, GENTRY CO. 
GALLITIN, DAVIESS CO. 
CLEARMONT, NODAWAY CO. 
MOUNT MORIAH, HARRISON co. 

27 T063 
CT 16 T059 
SW 34 T066 

12 T064 

R31W 
R27W 
R37W 
R26W 

2.66 X 

2. 65 X 

4 
4 
4 

4 
4 
4 . . . . 

************************************************************************************************************** 
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October 2, 2001 
Supersedes April 25, 2000 

Matis. I.M. T203 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR. 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

NE 
ANE002 
ANE004 
ANEOlO 

NEBRASKA 
MARTIN MARIETTA 
KERFORD LS CO 
FORT CALHOUN STONE CO 

- --CRUSHED STONE------------------------------------- - ------ ----------------
WEEPING WATER MINE, CASS CO. 03 TOlO RllE 2.69 3iB 5 5 : 10 : 
WEEPING WATER MINE , CASS CO. SE 32 TOll RllE 2.69 3iB 5 5 : 10 : 
FT CALHOUN , WASHINGTON CO. SE 01 T017 Rl2E 4D 4D:25C-25E: 

4D:25A-25C: 
4D: 25F: 
4D:26A-26E: 
4D:27A-27B: 

ANE012 CITY WIDE S&G WHITNEY , SARPY CO. 28 T013 Rl2E 
-------------- - ----------------------SAND & GRAVEL-------------------------------- - ---------------------------
ANE512 LYMAN-RICHEY S&G WATERLOO #14 , DOUGLAS CO. NE 20 T015 R20E : 4 4 : 

2. 62 : X : 
------------------------------CLASS V AGGREGATE FOR CONCRETE--------------------------------------------------
ANE502 LYMAN-RICHEY S&G CULLOM #5, CASS CO. SW 26 T013 Rl2E 2.62 3 4 4· 

2. 62 X 
ANE504 LYMAN-RICHEY S&G WATERLOO #10, DOUGLAS CO. SE 17 T015 RlOE 2.62 3 4 4 

2 . 62 X 
ANE506 HARTFORD S&G VALLEY , DOUGLAS CO . NW 18 T015 RlOE 2.62 3 4 4 

2. 62 X 
ANE508 LYMAN-RICHEY S&G VALLEY #11 , DOUGLAS CO. SE 35 T016 R09E 2 . 62 3 4 4 

2.62 X 
ANE510 HARTFORD S&G VALLEY , DOUGLAS CO. SW 22 T016 R09E 2 . 62 3 4 4 

2 . 62 X 
ANE514 LYMAN-RICHEY S&G OREAPOLIS #8 , CASS CO . SE 34 T013 Rl3E 2.62 3 4 4 

2 . 62 X 
ANE526 WESTERN S&G FREMONT , DODGE CO. 36 T008 Rl7E 2.62 3 4 4 

2 . 62 X 
ANE530 WESTERN S&G SOUTH BEND, CASS CO. SW 13 T012 RlOE 2.62 3 4 4 

2. 62 X 
ANE532 WESTERN S&G ABEL SPUR, SAUNDERS CO. SW 30 T013 R09E 2.62 3 4 4 

2. 62 X 
ANE534 MALLARD S&G SPRINGFIELD #3 , SARPY CO . 32 T013 Rl2E 2.62 3 4 4 

2. 62 X 
ANE536 MARTIN MARIETTA GRETNA , SARPY CO . 17 T013 RlO E 2 . 62 3 4 4 

2 . 62 X 
ANE538 STALP S&G WEST POINT , CUMING CO. SE 28 T022 R06E 2 . 62 3 4 4 

2. 62 X 
ANE540 ALL SPEC S&G ALL SPEC S&G , DOUGLAS CO. SW 14 T015 RlOE 2 . 62 3 4 4 

2. 62 X 
ANE542 LYMAN-RICHEY S&G PLANT #47 , DODGE CO. 35 T016 R09E 2 . 64 3 4 4 

2. 64 X 
ANE544 MALLARD S&G VALLEY , DOUGLAS CO. NE 06 T015 RlOE 2.62 3 4 4 

2 . 62 X 
************************************************************************************************************** 

SD SOUTH DAKOTA ---CRUSHED STONE-- ---------------- ---------------------- - ------------ - ----- -
ASD002 EVERIST INC DELL RAPIDS EAST MINNEHAHA CO SW 10 Tl04 R49W 2 . 64 3iB 2 2 
ASD004 CONCRETE MATERIALS CO SIOUX FALLS QUARTZITE 13 TlOl R50W 2 . 64 3iB 2 2 
ASD006 MYRL & ROY'S PAVING INC EAST SIOUX , MINNEHAHA CO . SE 27 TlOl R48W DWU 3i 2 2 1 
ASD008 SPENCER QUARRI ES INC SPENCER , HANSON CO. 24 Tl 03 R57 W 2 2 
ASDOlO EVERIST INC DELL RAP I DS WEST MINNEHAHA CO NW 16 Tl 04 R49W 2.64 3iB 2 2 
--------- - - ----- - ------ ---- -- - -------SAND & GRAVEL- - --------------- - ------ - ---------- - ------ - - - ------------- - -
ASD502 BOYER MATERIALS BOYER, UN I ON CO. 10 T095 R48W DWU 2 4 4 
ASD504 MIDWEST PAVING CO HAWARDEN, UNION CO. SW 15 T095 R48W 4 4 
ASD506 MIDWEST PAVING CO RICHLAND , UNION CO. . SW 20 T092 R49W 4 4 
ASD508 CONCRETE MATERIALS CO CANTON, LINCOLN CO. 17 T089 R48W 4 4 

ASD510 CONCRETE MATERIALS CO 
ASD514 HIGMAN S&G 
ASD516 HIGMAN S&G 

MINNEHAHA CO . 
HUDSON , UNION CO. 
VOLIN, CLAY CO. 

02 TlOl 
02 T095 
12 T094 

2 . 68 X 
R49W 
R48W DWU 
R54W 

2 4 4 

********************************************************************************************* **************** 
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Supersedes April 25, 2000 

Matis. I.M. T203 I 

CODE OPERATOR 

RECENTLY ACTIVE 

AGGREGATE SOURCES 

SOURCE NAME LOCATION 

BULK 
SSD 
SpGr 

DUR 
PCC 
CA FA 

FRICT 
AC 
A B BEDS 

************************************************************************************************************** 

WI WISCONSIN ---CRUSHED STONE------------------------------------------------------------
AWI002 BRYAN DRESSER TRAP ROCK DRESSER-TRAPROCK 3 3 
AWI004 MARTIN MARIETTA CNWRR-ROCK SPRINGS 2 2 
AWI006 KIELER KOWALSKI TENNYSON, GRANT CO. DWU 3i 4 4 
AWI008 QUALITY STONE INC WETZEL, CRAWFORD CO. NE 31 TOO? R06W DWU 3i 4 4 
AWI010 ED KRAEMER & SONS INC RICHARDS, GRANT CO. SW 21 TOOl R02W DWU 3i 4 4 
AWI012 SCARPELLI MATERIALS WATERLOO QRTZ,DODGE CO. 27,28,33,34 T008 Rl3E 2 2 
AWI018 RIVER CITY STONE INC FREESE, GRANT CO. NW 28 TOOl R02W 
AWI020 MATHY CONST CO INC MEDARY, LA CROSSE CO. NW 27 T016 R07W 
AWI022 MATHY CONST CO INC KINGS BLUFF, LA CROSSE CO. NE 25 T018 R08W DWU 
AWI030 HAVERLAND STONE CO HAVERLAND, GRANT CO. NW 26 T002 R02W 
AWI034 ED KRAEMER & SONS INC HOUSEHOLDER, RICHLAND CO. 

3 
4 
4 

4 
4 

7 

2 - 4 

-------------------------------------SAND & GRAVEL------------------------------------------------------------
AWI502 PRAIRIE S&G CO PRAIRIE DU CHIEN, CRAWFORD CO. 24 T007 R07W 2.67 3i 4 4 · 

AWI504 DUBUQUE S&G CO 

AWI506 PRAIRIE S&G CO 

AWI508 PRAIRIE S&G CO 

AWI510 RIVER CITY STONE INC 
AWI514 HOLST EXCAVATING 

VOGT FARM, GRANT CO. 

KRAMER, CRAWFORD CO. 

BARN 

KRUG, GRANT CO. 
REDWING #7 

2. 67 X 
17 T090 R03E 2.67 3i 

2.67 
NE 12 T007 R07W DWU 

2.68 
SE 12 TOO? R07W 2.68 

2.69 
SW 17 TOOl R02W DWU 
NE 33 T025 Rl8W 

X 

X 

X 

X 

X 
X 

3 3 

3 3 

************************************************************************************************************** 
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I October 2, 2001 Matis. I.M. T203 
Supersedes April 25, 2000 

I REVETMENT STONE 
SOURCE APPROVAL 

CODE OPERATOR SOURCE NAME LOCATION BEDS REVETMENT CLASS 

I **************************************************************************************************************** 
DIST. 1 
A40006 MARTIN MARIETTA GRAND GEORGE SW 18 T089 R25W 3- 5 D 
A42002 MARTIN MARIETTA ALDEN NW 20 T089 R21W 3 D,E 

I A50002 MARTIN MARIETTA SULLY SE 16 T079 Rl7W 36-41 E 
42-47 E 

A64002 MARTIN MARIETTA FERGUSON SW 05 T082 R17W 8-21 E 
A86002 WENDLING QUARRIES INC MONTOUR NW 09 T083 R06W 8-12 D,E 
A94002 MARTIN MARIETTA FORT DODGE MINE SW 24 T089 R29W 36- 42 D,E 

I DIST . 2 
A03002 BRUENING ROCK PROD INC WEXFORD NE 36 T098 R03W lB-8 A,B,D , E 
A03028 ROVERUD CONST co WELPER-JOHNSON SW 35 T099 R04W FULL FACE A,B,D , E 
A03040 BRUENING ROCK PROD INC DEE SE 21 T099 R04W 5A-5D A,B , D,E 

I A03050 BRUENING ROCK PROD INC GREEN NW 16 T096 R06W 1-3 A,B , D,E 
A07004 BASIC MATERIALS CORP WATERLOO SOUTH NW 18 T087 R12W 1- 23 A,B , D,E 

17-23 A,B,D,E 
A07014 NIEMANN CONST CO GLORY NE 36 T087 RllW 1-TOP 5'0F BED4 ·D 
A07018 BASIC MATERIALS CORP RAYMOND-PESKE SW 01 TOSS R12W lB- 5 A,B,D , E 

I lB-10 A, B,D , E 
6-10 A,B,D , E 

A09004 NIEMANN CONST co DENVER- FOELSKE NE 29 T091 R13W BOTTOM 8' A, B, D, E 
BED 12 - TOP 9' 
BED 13 

I A12014 NIEMANN CONST co OLTMANN SE 08 T091 R16W 1-TOP D 
½ BED 10 

A22002 KUHLMAN CONST co TWIN ROCK-SCHRADER NW 14 T094 R05W 3-11 A, B, D,E 
A22004 ROVERUD CONST co BENTE/ELKADER/WATSON SW 12 T093 R05W 5-9 A, B, D, E 
A22008 KUHLMAN CONST co ANDEREGG SE 32 T092 R02W 2-8 A,B , D, E 

I A220 1 0 KUHLMAN CONST co OSTERDOCK SE 02 T091 R03W 3-8 A, B,D,E 
A22012 KUHLMAN CONST co SCHMIDT NE 33 T091 ROlW 2-6 A,B , D, E 
A22014 ROVERUD CONST co BLUME NE 09 T093 R03W 1-12 A, B, D,E 
A22016 KUHLMAN CONST co GISLESON NW 06 T095 R04W 1-15 A,B,D,E 
A22020 KUHLMAN CONST co MUELLER NE 30 T094 R03W 1-8 A,B , D, E 

I A22026 KUHLMAN CONST co DOERRING-LUANA SE 05 T095 R05W 3- 5 D 
A22030 KUHLMAN CONST co EBERHARDT NW 27 T093 R05W 1-6 A,B,D,E 
A22034 KUHLMAN CONST co KRUSE NW 17 T092 R04W 5-12 A,B , D, E 
A22040 KUHLMAN CONST co HARTMAN NW 29 T091 R06W 1-4 A, B,D , E 
A22042 ROVERUD CONST co MORAREND CT 35 T092 R03W 1-9 A,B , D,E 

I A22046 KUHLMAN CONST co JOY SPRINGS - BURRACK NW 19 T091 R06W 1-2 A, B, D, E 
A22048 ROVERUD CONST co TUCKER SW 18 T091 R05W 1 - 3 D 
A22060 ROVERUD CONST co JOHNSON NW 26 T093 R04W 2-5 A, B, D, E 
A22062 ROVERUD CONST co SNY MAGILL SE 22 T094 R03W 6-10 A,B,D,E 
A22070 ROVERUD CONST CO BERNHARD/GIARD NW 35 T095 R04W 1-3 A, B, D, E 

I A22074 RIVER CITY STONE co STRAWBERRY POINT NE 19 T091 R06W 1-2 A, B, D, E 
A33026 WILTGEN CONST CO LYNCH NW 05 T095 RlOW 6-8 A, B, D, E 
A33032 BRUENING ROCK PROD INC LANDIS SE 12 T093 R08W 1-5 A, B, D,E 
A34004 GREENE LIMESTONE CO MAXON SE 07 T094 R17W 4C-19 A,B,D,E 
A34008 GREENE LIMESTONE CO WARNHOLTZ SW 09 T096 Rl6W 5-16 D 

I 17-18 A, B, D, E 
A35002 MARTIN MARIETTA DOWS NE 30 T091 R22W 1 - 12 A,B,D,E 
A35006 MARTIN MARI ETTA HIBNESS SE 22 T091 R20W 1-12A A, B, D, E 
A41002 BASIC MATERI ALS CORP GARNER NORTH SE 11 T095 R24W 6 A,B , D, E 
A41004 BASIC MATERIALS CORP GARNER SOUTH-WIELAND NW 13 T095 R24W 6 A,B,D,E 

I A45002 ROVERUD CONST CO ECKERMAN NW 33 TOlOO RllW 7 - 9 ·A, B, D, E 
A45006 BRUENING ROCK PROD INC NELSON NE 33 T099 R13W 8-9 A, B, D,E 
A45010 BRUENING ROCK PROD INC DALEY NE 11 T098 RllW 9- 10 A,B , D,E 
A46006 MARTIN MARIETTA HODGES NE 32 T092 R28W 4- 18 D 
A76002 MARTIN MARIETTA GILMORE CITY NE 36 T092 R31W lA-3 A,B , D,E 

I 
A76004 MARTIN MARIETTA MOORE SW 25 T092 R31W lA-3 A,B,D , E 
A96002 ROVERUD CONST CO KENDALLVILLE NE 33 TOlOO RlOW 2-9 A, B,D , E 
A96004 ROVERUD CONST CO HOVEY SW 28 T098 ROSW 2-6 A,B , D,E 
A96017 BRUENING ROCK PROD INC SKYLINE B CT 10 T098 R08W 4-11 A,B,D,E 
A96052 ROVERUD CONST CO ESTREM SW 04 T097 R07W 2 - 8 A,B , D,E 

I A96064 ROVERUD CONST CO STIKA NW 15 T097 RlOW 5A-8B A,B,D,E 
A96017 BRUENING ROCK PROD INC SKYLINE B CT 10 T098 R08W 4-11 A,B,D , E 
A98002 MARTIN MARIETTA HARRIS SW 29 TOlOO R20W 6-11 A, B,D,E 
A98010 BASIC MATERIALS FERTILE SW 36 T098 R22W 15-20 A, B,D,E 
AMN004 ROVERUD CONST CO POOL HILL SW 33 T0101 R04W 1-8 A, B,D, E 

I AMN030 ROVERUD CONST CO GENGLER SW 16 T0102 R05W 1-4 A,B,D,E 

I 
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I 



October 2, 2001 
Supersedes April 25, 2000 

Matis. I.M. T203 I 

CODE OPERATOR 

DIST. 3 
AMN032 SIOUX ROCK PRODUCTS 
ASD002 EVERIST INC 
ASD004 CONCRETE MATERIALS CO 
ASD006 MYRL & ROY'S PAVING INC 
ASD008 SPENCER QUARRIES INC 

REVETMENT STONE 
SOURCE APPROVAL 

SOURCE NAME 

COTTONWOOD, COTTONWOOD CO. 
DELL RAPIDS, MINNEHAHA CO . 
SIOUX FALLS QUARTZITE 
EAST SIOUX, MINNEHAHA CO. 
SPENCER, HANSON CO. 

LOCATION 

SE 08 T107 
SW 10 T104 

13 TlOl 
SE 27 TlOl 

24 T103 

R35W 
R49W 
R50W 
R48W 
R57W 

BEDS REVETMENT CLASS 

Entire ledge* 
Entire ledge* 
Entire ledge* 
Entire ledge* 
Entire ledge* 

A,B,D,E 
A,B,D,E 
A,B,D,E 
A,B,D,E 
A,B,D,E 

*************************** * ************************************************************************************ 

I 
I 
I 

*Isolated pockets of sandstone may be cause to reject all or portions of a shot, also, the pipestone I 
deposits will define the lower limits of ledge. In both instances a visual examination will reveal 
the presence of either unconsolidated sandstone or pipestone material. 
*************************************************************************************************************** 
DIST. 4 
A01002 SCHILDBERG CONST CO INC 
A6100 2 SCHILDBERG CONST CO INC 
A61024 MARTIN MARIETTA 
A78002 SCHILDBERG CONST 
A88002 SCHILDBERG CONST 

ANE002 MARTIN MARIETTA 
ANE004 KERFORD LIMESTONE 
ANEOlO FORT CALHOUN STONE 

DIST. 5 
A04004 L&W QUARRIES 

A04016 L&W QUARRIES 

A04018 L&W QUARRIES 

A20002 MARTIN MARIETTA 

A2 6004 DOUDS STONE INC 

A27002 MARTIN MARIETTA 
A27008 MARTIN MARIETTA 

A29002 L&W QUARRIES 
A29008 CESSFORD CONST CO 

A29012 CESSFORD CONST CO 

A44008 DOUDS STONE INC 

A54002 MARTIN MARIETTA 

A54004 MARTIN MARIETTA 

A54008 MARTIN MARIETTA 

A54010 DOUDS STONE INC 

A5600 2 CESSFORD CONST CO 

A56008 CESSFORD CONST CO 
A62008 MARTIN MARIETTA 
A63002 MARTIN MARIETTA 

A63010 BRUENING ROCK PROD INC 

MENLO 
EARLY CHAPEL-DAGGETT 
PENN-DIXIE 
CRESCENT 
THAYER 

WEEPING WATER NE 
WEEPING WATER NE 
FORT CALHOUN NE 

MARTIN #3 

LEMLEY EAST #5 

CLARKDALE #8 

OSCEOLA 

LEWIS 

GRAND RIVER 
DECATUR 

MEDIAPOLIS 
NELSON 

GEODE 

NELSON-TWEEDY 

KESWICK 

OLLIE 

HARPER 

LYLE 

HAWKEYE 

DONNELLSON 
GIVEN #2 
DURHAM MINE 

S&S 

103 

SE 17 T077 
NW 10 T076 
SW 32 T076 

35 T076 
NE 35 T072 

03 TOlO 
SE 32 TOll 
SE 01 T017 

E2 20 T070 

CT 35 T070 

SE 15 T069 

NW 12 T072 

W2 02 T069 

NW 22 T070 
SE 32 T069 

SE 01 T071 
NE 26 T072 

NE 01 T069 

SW 36 T071 

NW 21 T077 

SW 01 T074 

SE 11 T076 

NW 13 T074 

NE 10 T068 

SE 05 T067 
SE 14 T074 
NE 08 T075 

SE 25 T075 

R31W 
R29W 
R27W 
R24W 
R28W 

RllE 
RllE 
R12E 

Rl9W 

R19W 

R18W 

R26W 

R12W 

R27W 
R27W 

R04W 
R02W 

R05W 

R06W 

R12W 

RllW 

Rl3W 

R06W 

R06W 
R16W 
R18W 

R20W 

15A-15C 
14B 
20A 
25B-25E 
20B 
25B-25E 
lOA-lOB 
10A-10B 
26B-26E 

1-3 
6 
1-3 
6 
lA 
lC 
4 
1-10 
20A 
3-5 
6-7 
17 
7 
13-14 
15-18 
7-14 
7-20 
15-20 
15-24 
21-24 
25-27 
1-5 
9-13 
9-14 
13-14 
13-15 
13-17 
9- 13 
13-18 
19-27 
27-30 
30-33 
13-22 
32-37 
38-40 
2-11 
9-13 
36-38 
40 
1-21 
22-27 
10-13 
2-6 
88-95 
95-96 
MASSIVE BEDS 

D,E 
D,E 
D,E 
D,E 
D,E 
E 
E 
D,E 
D,E 

D 
D,E 
D 
D,E 
D,E 
D,E 
D 
D 
D 
D 
D,E 
D 
D 
D 
D, E 
D,E 
D,E 
D 
D 
D,E 
D 
D,E 
D,E 
D, E 
D,E 
D,E 
D 
D 
D,E 
D 
D,E 
D 
D,E 
D,E 
D,E 
D 
D,E 
E 
E 
D 
D,E 
D,E 
D 
D,E 
D,E 
D 
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October 2, 2001 
Supersedes April 25, 2000 

CODE OPERATOR 

REVETMENT STONE 
SOURCE APPROVAL 

SOURCE NAME 

Matis. 1.M. T203 

LOCATION BEDS REVETMENT CLASS 

*************************************************************************************************************** 
DIST. 5 
A89002 DOUDS STONE INC 
A89006 CESSFORD CONST CO 

A89008 DOUDS STONE INC 

A92002 MARTIN MARIETTA 

A92008 RIVER PRODUCTS CO 

AIL014 CESSFORD CONST CO 
AIL020 GRAY QUARRY , INC 
AM0002 L&W QUARRIES 
AM0012 MARTIN MARIETTA 
AM0024 CENTRAL STONE 

DIST . 6 
A06006 WENDLING QUARRIES INC 
A06012 COOTS MATERIALS CO INC 
A06016 COOTS MATERIALS CO INC 
A16004 WENDLING QUARRIES INC 
A16006 WENDLING QUARRI ES INC 
A16008 WENDL I NG QUARRIES INC 
A16012 WEBER STONE CO 
A16014 WENDLI NG QUARRI ES INC 
A16022 WENDLING QUARRIES INC 
A23002 WENDLING QUARRIES INC 
A23004 WENDLING QUARRIES INC 
A23006 WENDLING QUARRIES INC 

A23010 WENDLING QUARRIES INC 
A23012 WENDLING QUARRIES INC 
A23016 WENDLING QUARRIES INC 

A23018 WENDLING QUARRIES INC 
A28008 KUHLMAN CONST 
A28010 KUHLMAN CONST 
A28014 KUHLMAN CONST 
A28016 KUHLMAN CONST 
A28020 BARD CONCRETE 
A28030 KUHLMAN CONST 
A28038 KUHLMAN CONST 

A28040 BARD CONCRETE 

A28052 RIVER CITY STONE CO 

A28056 RIVER CITY STONE CO 
A31006 KUHLMAN CONST 
A31008 RIVER CITY STONE CO 

A31010 RIVER CITY STONE CO 

A31014 BARD CONCRETE 
A31018 RIVER CITY STONE CO 

A31020 RIVER CITY STONE CO 
A31026 WENDLING QUARRIES INC 
A31028 RIVER CITY STONE CO 

A31034 RIVER CITY STONE CO 
A31036 RIVER CITY STONE CO 
A31040 RIVER CITY STONE CO 

DOUDS MINE 
FARMINGTON - COMANCHE 

SELMA-GARDNER 

WESTCHESTER 

PEPPER-KEOTA FIELD 

DALLAS CITY 
GRAY 
KAHOKA 
JEFFERIES 
HUNTINGTON 

GARRISON B 
JABENS 
COOTS 
LOWDEN-SCHNECKLOTH 
MCGUIRE 
LIME CITY 
ONION GROVE 
TOWNSEND 
TRICON 
BLOORE-ELWOOD 
BEHR 
SHAFFTON 

GOOSE LAKE 
TEEDS GROVE 
LYONS 

KINGS 
EDGEWOOD WEST 
TIBBOTT 
LOGAN 
WHITE 
DEUTMEYER 
GRIEF 
EDGEWOOD EAST 

KRAPFL 

MANCHESTER 

THORPE 
DYERSVILLE 
KLEIN-RICHARDSVILLE 

BROWN 

KURT 
MELOY 

SCHLITCHE 
ARNSDORF 
THOLE 

HERMSEN 
BALLTOWN 
KENNEDY 

104 

SE 25 T070 
NE 05 T067 

NW 16 T070 

NE 19 T076 

SW 31 T076 

SW 36 T008 
NE 31 T005 
NE 17 T065 
NW 03 T066 
NE 17 T056 

RllW 
ROBW 

RllW 

ROSW 

R09W 

R07W 
R08W 
R07W 
R26W 
R06W 

NE 33 T085 RllW 
SW 07 T085 RllW 
SW 36 T086 RllW 
NW 04 T081 ROlW 
SE 14 TOSO R03W 
NE 16 T079 R02W 
SE 14 T082 R02W 
NW 02 T079 R02W 
N2 09 T082 R04W 
NW 08 T083 R02E 
SW 02 T081 R03E 
NE 11 TOSO ROSE 

SW 22 T083 ROSE 
SW 03 T083 R06E 
NW 18 T082 R07E 

NW 06 TOSO R03E 
CT 04 T090 R05W 
SW 23 T090 R04W 
SW 10 TOSS R05W 
NW 02 T088 R04W 
SW 13 T088 R03W 
NE 18 T087 R03W 
NW 06 T090 R04W 

SE 23 T089 

SW 09 T088 

NW 33 T090 
SE 32 T089 
NW 33 T090 

NW 33 T089 

N2 T087 
NW 23 T087 

SE 11 T089 
SE 25 T087 
NW 21 T087 

R03W 

R05W 

R05W 
R02W 
ROlE 

R02E 

R02W 
ROlE 

R02W 
R02E 
R02E 

NE 33 T090· R02W 
SE 05 T090 ROlE 
NW 03 T088 ROlW 

5-13 
5-12 
14-15 
16- 17 
18-23 

14-31 
22-31 
15 - 16 

2-20 
22-28 
29-36 
5-6 
2 
2A- 3B 
25C-25D 
6- 11 

6- 23 
6-11 , 12 
2A ON DOWN 
1 
4A-4D 
2 
1-7 
2-10 
1 
1 - 2 
1-2 
16-17 
3-14 
2-4 
2 - 4 
UPPER OR LOWER 
LEDGE 
FULL FACE 
2-7 
1-5 
2-8 
1-2 
1-6 
1-2 
lB-5 
2-6 
1-5 
4 
6-8 
TOP LEDGES-NORTH 
FULL FACE 
4-12 
2-4B 
3A-4B 
FULL FACE 
3-9 
1-2 
FULL FACE 
1-3 
1-4 
1-2 
2-3 
3 
1-2 
1-7 
FULL FACE 

D,E 
D 
D 
D,E 
D 

D,E 
D,E 
D, E 

D 
D 
D 
D,E 
D,E 
D,E 
D, E 
D,E 

A, B, D,E 
A,B , D,E 
D 
A,B,D,E 
A,B , D,E 
A,B,D , E 
A, B,D , E 
A, B,D,E 
A,B,D , E 
A,B , D, E 
A,B , D, E 
A,B,D,E 
D 
E 
A,B , D,E 
E 

E 
A, B, D,E 
A, B, D, E 
A,B , D,E 
A,B , D,E 
A, B,D 
A, B,D,E 
A,B , D,E 
E 
A,B,D 
E 
A,B,E 
D 
A,B,D,E 
A, B,D,E 
A,B,D 
E 
D 
A,B,E 
A,B , D,E 
A,B,D 
E 
A,B,D,E 
A, B,D,E 
A, B 
D,E 
A,B,D,E 
A,B,D,E 
A,B,D,E 



October 2, 2001 
Supersedes April 25, 2000. 

CODE OPERATOR 

REVETMENT STONE 
SOURCE APPROVAL 

SOURCE NAME 

Matis. I.M. T203 I 

I 
LOCATION BEDS REVETMENT CLASS 

*************************************************************************************************************** I 
DIST. 6 
A31044 RIVER CITY STONE co GASSMAN SE 07 T088 R03E 2-9 A 

2-10 B,D 
5-9 E 

A31050 RIVER CITY STONE co PLOESSEL-DYERSVILLE N2 07 T088 R02W 2-5 A,B,D I 
3-5 E 

A31052 WEBER STONE CO EPWORTH-KIDDER SW 02 T088 ROlW FULL FACE A,B,D,E 
A31056 RIVER CITY STONE co RUBIE SE 06 TOSS R03E 5-9 A,B,E 

FULL FACE D 
A31058 RIVER CITY STONE co HOLY CROSS SW 12 T090 R02W FULL FACE A,B,D,E I 
A31060 BARD CONCRETE CASCADE EAST SE 22 T087 ROlW 2-5 A,B,D,E 
A31064 RIVER CITY STONE co WEBER NE 32 T089 R02E 3-9A A,B,D,E 
A31066 RIVER CITY STONE co FILLMORE SW 26 T087 ROlW FULL FACE A,B,D 

2-4 E 
A49008 WEBER STONE CO IRON HILL SW 16 TOSS R02E 1-6 A,B,D,E I 
A49010 WENDLING QUARRIES INC ANDREW NW 21 TOSS R03E 1B-5B 'E 
A49012 WENDLING QUARRIES INC FROST SE 16 T084 R03E lA-lE A,B,D,E 
A49016 WENDLING QUARRIES INC WEIS SE 22 TOSS R04E 7 A,B,D,E 
A49018 WENDLING QUARRIES INC PATASKA NW 23 TOSS ROSE 1 A,B,D,E 
A49020 WENDLING QUARRIES INC PRESTON SW 26 T084 ROSE 1-10 E I 
A49022 WENDLING QUARRIES INC BELLEVUE ' SE 23 T086 R04E lB-3 E 
A49024 WENDLING QUARRIES INC MAQUOKETA EAST sw · 07 T084 R03E 4-8 A,B,D,E 
A49040 WENDLING QUARRIES INC JOINERVILLE SE 20 T084 R02E 1-3 A,B,D,E 
A52002 WENDLING QUARRIES INC FOUR COUNTY NW 04 T081 R08W 9-16 D 
A53002 BARD CONCRETE FARMERS-BEHRENDS NE 14 T086 R03W 1-5 A,B,D,E I 
A53004 WENDLING QUARRIES INC MONTICELLO NE 24 T086 R04W FULL FACE A,B,D,E 
A53010 WENDLING QUARRIES INC BALLOU-OLIN NE 24 T083 R03W FULL FACE A,B,D,E 
A53012 WENDLING QUARRIES INC WYOMING 33 T084 ROlW l-2C A,B,D,E 
A53014 WEBER STONE CO JACOBS-SCOTCH GROVE SW 07 TOSS R02W FULL FACE A,B,D,E 
A53016 WEBER STONE CO STONE CITY E2 06 T084 R04W 1, 3 A,B,D,E I 
A53018 RIVER CITY STONE co FINN NE 06 TOSS ROlW 2-5 A,B,E 

FULL FACE D 
A53024 RIVER CITY STONE co SULLIVAN NW 14 T086 R03W FULL FACE A,B,D,E 
A53026 RIVER CITY STONE CO ANAMOSA SW 15 T084 R04W REEF MATERIAL A,B,D,E 
A57002 WENDLING QUARRIES INC BETENBENDER-COGGON SW 03 T086 R06W 1-10 A,B,D,E I 
A57010 WENDLING QUARRIES INC TROY MILLS SE 09 T086 R07W FULL FACE D 
A57014 WENDLING QUARRIES INC SWEETING NW 18 TOSS R08W 1-4 D 
A57028 WENDLING QUARRIES INC CEDAR RAPIDS NW 07 T082 R07W 6 A,B,D,E 
A70002 WENDLING QUARRIES INC MOSCOW NW 08 T078 R02W 11-17 D,E 

21A-24 D,E I 
I 
I 
I 
I 
I 
I 
I 
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October 2, 2001 
Supersedes Apri l 25, 2000 

PRODUCER 

A 
ACME FUEL & MATERIALS CO. 
AGGREGATE MATERIALS CO. 
AGGREGATES, INC. 
ANDERSON SAND & GRAVEL CO. 
ARCADIA LIMESTONE CO . 

B 
BARD CONCRETE 

BASIC MATERIALS CORP. 

BECKER GRAVEL CO . , INC 

BEDROCK GRAVEL CO. 
BELLCO OF NEBRASKA, INC. 

BELLEVUE SAND & GRAVEL CO. 

BLAZEK CORPORATION 
BOGGESS CONSTRUCTION CO. 
BOYER SAND & ROCK INC. 

BROCKMAN SAND CO . 
BRUENING ROCK PRODUCTS INC. 
/SKYLINE CONSTRUCTION, INC. 

BUILDERS SAND & CEMENT co. 

C 
CENTRAL STONE CO. #1 
CESSFORD CONST. CO.-SE DIV . 

CESSFORD CONST. CO. 

COHRS CONSTRUCTION, INC. 
CONCRETE , INC . 
CONCRETE MATERIALS 
CONRECO, INC. 

COOTS MATERIALS CO. 

CORELL RECYCLING 
CRAWFORD QUARRY CO. 
CROELL REDI MIX 

D 
DAVE'S SAND & GRAVEL, INC. 
DOUDS STONE, INC. 

E 
ESTHERVILLE SAND&GRAVEL CO. 

,;,1owa Department Of Transportation 

Office of Materials 

APPROVED PRODUCERS 

WITH QC PROGRAMS 

STREET ADDRESS 

2544 PETTIBONE AVE . 
1400 E 12th STREET 
6101 BLAIRS FERRY ROAD NE 
2578 270th AVE 
19011 CRYSTAL AVE. 

2021 325th AVE 

2625 W. AIRLINE HWY , BOX 2277 

515 WILLOW ST, BOX 229 

3527 320th STREET 
2826 SOUTH AVE 

29427 HWY 52 

1830 RIDGEWAY BLVD. 
321 NORTH 17th COURT 
4162 BIRCH AVE 

2397 263rd AVE, BOX 
325 WASHINGTON ST . , 

104 WESTERN AVENUE 

RR 1, BOX 236 
3808 OLD HWY 61 

2320 ZELLER AVE 

312 
BOX 

15700 NORTH TRADEWIND DR 
BOX 54 
1201 WEST RUSSELL 
4901 G STREET 

1700 WEST D STREET 

200 SOUTH 13TH STREET 

127 

HWY 94 NORTHWEST , BOX 1027 
P.O. BOX 146 

RR 2, BOX 58A 
13133 ANGLE ROAD, SUITE B, BOX 187 

P.O. BOX 97 

106 

CITY, STATE, ZIP 

MUSCATINE, IA 52761 
DUBUQUE, IA 52001 
CEDAR RAPIDS, IA 52411 
DEWITT , IA 52742 
ARCADIA, IA 51430 

DYERSVILLE, IA 52040 

WATERLOO , IA 50704 

STRATFORD, IA 50249 

AUBURN, IA 514333 

Fax 

Fax 

Fax 

COUNCIL BLUFFS, IA 51503 
Fax 

BELLEVUE, IA 52031 

LAWLER, IA 52154 
ESTHERVILLE, IA 51334 
HAWARDEN, IA 51023 

Fax 

FORT MADISON, IA 52627 
DECORAH, IA 52101 

Fax 

DAVENPORT, IA 52801 

HANNIBAL, MO 63401-9622 
BURLINGTON , IA 52601 

Fax 

LE GRAND, IA 50142 
Fax 

SPIRIT LAKE, IA 51360 
GIFFORD , IA 50259 
SIOUX FALLS , SD 
OMAHA, NE 68117 

Fax 

VINTON, IA 52349 
Fax 

WEST DES MOINES, IA 50265 
CEDAR RAPIDS, IA 
SUMNER, IA 50674 

HARTLEY, IA 51346 
OTTUMWA, IA 52501 

52046 

Fax 

ESTHERVILLE, IA 51344-0097 
T-F 

Matis. I.M. T203 

PHONE/FAX NUMBER 

(319) 263-1105 
(319) 5B3-6642 
(319) 395-0050 
(319) 659-5506 
(712) 689-2299 

(319) 875-7145 
(319) 875-7860 

(319) 235-6583 
(319) 235-7065 

(515) 838-2475 
(515) 838-2472 

(712) 6B8-2418 
(712) 322-8501 
(712) 322-8526 

(319) 872-3886 

(319) 238-7150 
(712) 867-4516 
(712) 552-2308 
(712) 552-2677 

(319) 372-7138 
(319) 382-2933 
(319) 382-8375 

(319) 322-1757 

(573) 735-4525 
(319) 753-2297 
(319) 753 - 0926 

(641) 479-2695 
( 641) 479-2003 

(712) 832-3714 
(641) B58-3637 
(605) 357-6000 
(402) 733-4100 
(402) 733-5774 

(319) 472-4480 
(319) 472-4485 

(515) 223-B010 
(319) 396-5705 
(319) 578-3393 

(712) 834-2515 
(641) 683-1671 
(641) 683-1673 

(712) 362-3506 
1-800-379-7263 



October 2, 2001 
Supersedes April 25, 2000 

PRODUCER 

F 
FALK, L.R. CONSTRUCTION CO. 
FLEWELLING SAND & GRAVEL 
FRED CARLSON COMPANY 
FT . CALHOUN STONE CO. 

FORT DODGE ASPHALT CO . 

G 
GEHRKE QUARRIES, INC . 

GRAY QUARRY INC . 
GREENE LIMESTONE CO. 

H 
HAHN READY MIX 
HALLETT MATERIALS CO. 

"HANK" STALP GRAVEL COMPANY 

HECKETT-MULTISERV 

HECKETT-MULTISERV WEST 

HEARTLAND ASPHALT , INC . 

HIGMAN SAND & GRAVEL INC . 

I 
IDEAL SAND CO. 
IRON MOUNTAIN TRAP ROCK CO. 

J 
J.W. READY MIX & CONST. 

K 
KERFORD LIMESTONE CO. 

KNOCKS BUILDING SUPPLIES 
KRUSE PAVING, INC. 

KRUSE ROCK & GRAVEL 

KUHLMAN CONSTRUCTION CO. 

L 
LESSARD COTRACTING INC . 
L . G. EVERIST INC . 

L&M SAND & GRAVEL INC. 

L&W QUARRIES INC. 

APPROVED PRODUCERS 

WITH QC PROGRAMS 

STREET ADDRESS 

227 W. 4th ST., P.O. BOX 189 
1157 HWY. 140 
P . O. BOX 48 
1255 SOUTH STREET , PO BOX 284 

2516 7th AVE. SOUTH 

32215 290th ST. 

P.O . BOX 386 
1211 SOUTH MAIN ST. 

P.O. BOX 1107 
5550 NE 22nd ST ., BOX 3365 

1598 RIVER ROAD 

C/0 N.S.S. , HWY 38 & GREENS RD. 

P . O. BOX 474, C/0 N.S.W. 

2601 S. FEDERAL AVE. 

16485 HWY 12 , BOX 109 

P.O . BOX 416, 3902 MT PLEASANT ST. 
P.O . BOX 9137 

3111 270th ST. 

36110 FLETCHER ST. 

302 NORTH SIDE 
P . O. BOX 899 

1401 T AVENUE , P.O. BOX 466 

325 MAIN , BOX 126 

P.O . BOX 705 
P.O. BOX 9 

426 2nd AVENUE N. E. 

P.O. BOX 335 

107 

Matis. I.M . T203 I 

CITY, STATE , ZI P 

ST. ANSGAR, IA 5047 2 -0189 
MOVILLE, IA 51039 
DECORAH, IA 52101 
BLAIR, NE 68008 

Fax 

FORT DODGE, IA 50501 

GIFFORD, IA 50259 
Fax 

HAMILTON, IL 62341 
CHARLES CITY, IA 50616 

Shop 

MUSCATINE , IA 52761 
DES MOINES, IA 50316 

Fax 
WIA 

WEST POINT, NE 68788 
T- F 
Fax 

WILTON , IA 52778 
Fax 

STERLING , IL 61081 
Fax 

MASON CITY , IA 50401 

AKRON, IA 51001 

PHONE/ FAX NUMBER 

(641) 736 - 4569 
(712) 873-3174 
(319) 382-4249 
(402) 426-4254 
(402) 468-5666 
(402) 426-4306 

(515) 573 - 3124 

( 641) 858-3821 
(641) 858-2564 
(217) 847-2712 
(641) 228-4256 
(641) 228-4061 

(319) 263-6467 
(515) 266-9928 
(515) 266-9857 
1-800- 838-2615 

(402) 372-5491 
1-800- 372-5491 
(402) 372-5477 

(319) 732-4010 
(319) 732-4011 

(815) 626- 3316 
(815) 626-9306 

(641) 424-1733 

(712) 568-2181 

W. BURLINGTON, IA 52655 (319) 754-4747 
IRON MOUNTAIN, MO 63650-9137 (573) 734-6106 

SAC CI TY, IA 50583 

WEEPING WATER, NE 68463 
Fax 

PARKERSBURG, IA 50665 
LAKEFIELD , MN 56150 

MILFORD , IA 51351 

COLESBURG, IA 52035 

Fax 

T-F 
Fax 

T-F 
Fax 

SERGEANT BLUFF, IA 51054 
DELL RAPIDS , SD 57022 

LE MARS , IA 51031 

CENTERVILLE , IA 52544 

Fax 

(712) 662-4239 

(402) 267-2415 
(402) 267-5240 

(319) 278-4868 
(507) 662-5205 
(507) 662-6725 

(712) 338-9084 
1-888-808-7625 
(712) 338-2031 

(319) 856-3535 
1-800-772-1731 
(319) 856-5505 

(712) 252-4131 
(605) 428-5419 
(605) 428-3012 

(712) 546-5359 

(641) 437-4830 
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October 2, 2001 
Supersedes April 25, 2000 

APPROVED PRODUCERS 

WITH QC PROGRAMS 

PRODUCER STREET ADDRESS 

L 
LA HARV CONST. CO. INC. P.O. BOX 267 

LINWOOD MINING&MINERALS CORP 4321 EAST 60th ST. 

LYMAN - RICHEY SAND&GRAVEL CO. 4315 CUMING ST . 

M 
P.O. BOX 638, MALLARD SAND & GRAVEL 

MANATTS INC. P.O. BOX 535, 1755 OLD 6 ROAD 

MANATTS SAND & GRAVEL 
MARENGO READY MIX INC. 
MARTIN MARIETTA AGGREGATES 

MARTIN MARIETTA AGGREGATES 
MATX, INC . 
MOBERLY STONE CO. 

MOLINE CONSUMERS CO. 

MOLO SAND & GRAVEL CO. 
MYRL & ROY ' S PAVING INC. 

N 

1928 340th ST ., BOX 87 
P . O. BOX 121 
11252 AURORA AVENUE 

P.O. BOX 629 
110 CLUBRIDGE PLACE 
P.O. BOX 582 

1701 5th AVENUE 

123 SOUTHERN AVENUE 
1300 N. BAHNSON AVENUE 

NEW ULM QUARTZITE QUARRY ROUTE 5 , BOX 21 

NORTH IOWA SAND&GRAVEL INC . 18237 KI LLDEER AVENUE 

NORTHWEST MATERIALS 1648 LAINSON AVENUE 
NORTHWEST R/M CONCRETE , INC . 6340 180th ST. 

0 
ORTONVILLE STONE CO. 

p 
PAUL NIEMANN CONST. CO. 

PEDERSON BROTHERS 
PELLA CONST . CO . LTD . 
PERS I NGER SAND & GRAVEL 
PETERSON CONTRACTORS , INC. 
PEITENGILL CXN:REI'E&GRAVEL, INC 
PRESTON READY MIX CORP. 
PRAIRIE SAND & GRAVEL 

Q 
QUALITY CONCRETE CO. 

R 

P.O. BOX 67 

24541 150th ST . , BOX 128 

P . O. BOX 606 
BOX 25 
3281 LUCAS AVE. 
104 BLACKHAWK P.O. BOX A 
800 N. BOONE 
P.O. BOX 399 
P.O. BOX 210 

327 17th AVENUES. 

RANDALL TRANSIT MIX CO. 
RECYCLED AGGREGATE PROD. CO. 
REILLY CONSTRUCTION CO . 

1343 HWY 105, P . O. BOX 153 
2131 18th ST. 
110 MAIN ST . , BOX 99 

108 

Matis. I.M. T203 

CITY, STATE, ZIP PHONE/ FAX NUMBER 

Fax (641) 437-4837 

FOREST CITY , IA 50436 

DAVENPORT, IA 52807 - 9744 
T-F 
Fax 

OMAHA , NE 68131 

VALLEY, NE 68064 
BROOKLYN , IA 52211 

TAMA , IA 52339 
MARENGO , IA 52301-0121 
DES MOINES, IA 50322 

VALLEY , NE 68064 

Fax 
Fax 

T-F 
Fax 

COLORADO SPRINGS , CO 80906 
MOBERLY , MO 65270 

MOLINE, IL 61265 

DUBUQUE, IA 52001 
SIOUX FALLS , SD 57103 

NEW ULM , MN 56073 

MASON CITY , IA 50401 

FORT DODGE, IA 50501 
OCHEYEDAN, IA 51354 

ORTONVILLE, MN 56278 

SUMNER, IA 50674-0128 

HARMONY , MN 55939-0606 
PELLA , IA 50219 
SMITHLAND , IA 51056 
REINBECK, IA 50669 
ROCK RAPIDS , IA 51246 
PRESTON , IA 52069 

Fax 

Fax 

Fax 

Fax 

Fax 

Fax 

PRAIRIE DU CHIEN, WI 53821 

CLINTON, IA 52732 

NORTHWOOD , IA 50459-0153 
SIOUX CITY, IA 51105 
OSSIAN, IA 52161 

Fax 

(641) 581-3643 

( 319) 359 - 8251 
1-800-798-8251 
(319) 359-8787 

( 402) 558-2727 

(402) 359-5287 
(641) 522-9206 
(641) 522-9407 
(641) 522-5594 

(641) 484-4022 
(319) 642-3811 
(515) 254-0030 
1-800-332-5433 
(515) 254-0035 

(402) 359-4088 

(660) 277-4419 
(660) 277-4790 

(309) 757-8250 
(309) 757 - 8257 

(319) 557-7540 
(605) 334-3204 
(605) 334-0468 

(507) 354 - 2925 
(507) 359 - 7870 

(64 1 ) 424 - 5591 
(64 1 ) 423-1894 
(515) 573 - 8921 
(712) 758-3683 

(612) 839-6131 

(319) 578-3261 
(319) 578-3263 

(507) 498 - 3377 
(641) 628-3840 
(712) 889- 2258 
(319) 345 - 2713 
(712) 472 - 2571 
(319) 689-3381 
(608) 326- 6471 

(319) 242-3524 

(641) 324-1063 
(712) 252-7732 
(319) 532-9211 
(319) 532-9759 



October 2, 2001 
Supersedes April 25, 2000 

PRODUCER 

R 
RIVER BEND ENTERPRISES 

RIVER CITY STONE INC . 

RIVER PRODUCTS CO. INC. 

ROHLIN CONST. CO. INC . 
ROVERUD CONST. CO. INC. 

RVBT-aka- ROCK VALLEY s & G 

s 
S&A CONSTRUCTION LTD. 
S&G MATERIALS 
SCHILDBERG CONSTRUCTION CO. 
SCHMILLEN CONSTRUCTION , INC 
SIEH SAND&GRAVEL 

SHELL ROCK PRODUCTS 
SPENCER QUARRIES 
STONER SAND 

T 
TIEFENTHALER AG-LIME INC. 

u 
ULLAND BROTHERS , INC. 

w 
W. HODGEMAN & SONS INC . 
WAYNE T. HANSEN CORP. 

WEBER STONE CO . , INC . 

WELDEN AGGREGATES, INC. 

WENDLING QUARRIES , INC . 

WEST DES MOINES SAND CO . 
WESTERN IOWA LIMESTONE 

STREET ADDRESS 

3000 ASHERTON AVE 

P . O. BOX 1430 

APPROVED PRODUCERS 

WITH QC PROGRAMS 

103 E COLLEGE, SUITE 220 

P . O. BOX 137 
601 HWY. 44 EAST, BOX 606 

1315 17th AVENUE, BOX 9 

P . O. BOX 20 
4213 SAND ROAD SE 
BOX 358 
4772 C AVENUE 
101 W. 18th ST. , BOX 1503 

22281 WALNUT AVENUE 
25341 430TH AVENUE 
RR2 

P . O. BOX 157, 11975 HAWTHORNE AVE. 

2400 MYERS ROAD 

1100 MARCUS ST. , BOX 1100 
13 COUNTRY ESTATES 

12791 STONE CITY ROAD 

P . O. BOX 832 

P . O. BOX 120 

10500 SW 52nd ST. 
P . O. BOX 430 

WETHERELL EXCAVATING&TRUCKING P.O. BOX 582 

WILTGEN CONSTRUCTION CO. 

WINN CORP . SAND & GRAVEL 
WRIGHT MATERIALS CO. 

z 
ZUPKE SAND & GRAVEL 

113 E . MAIN ST. , BOX 303 

28825 2 90th ST . 
P.O . BOX 2 44, 112 7 HWY 69 

17963 150th ST. 

109 

CITY, STATE, ZIP 

NASHUA, IA 50658 

DUBUQUE , IA 52001-1430 
Fax 

IOWA CITY, IA 52240-4086 
Fax 

ESTHERVILLE, IA 51344-0137 
SPRING GROVE, MN 5597 4 

ROCK VALLEY , IA 5 1247 

ALLENDALE, MO 64420 
IOWA CITY, IA 52240 
GREENFIELD , IA 50849 
MARCUS , IA 51035 - 0488 
SPENCER, IA 51301 

SHELL ROCK , IA 50670 
SPENCER, SD 5737 4 
RIDGEWAY , MO 6448 1 

BREDA, IA 51436 

ALBERT LEE , MN 56007 

T-F 
Fax 

FAIRMONT , MN 56031-1100 
ALGONA , IA 50511 

ANAMOSA, IA 52 205 

I OWA FALLS , IA 50 126 

DEWITT , IA 52 742 

DES MOINES , IA 50265 
HARLAN, IA 51537 

STORM LAKE, IA 50588 

CALMAR, IA 52132 

OLLIE, IA 52576 
BELMOND , IA 50421 

RANDALIA , IA 52164 

Fax 

Fax 

Fax 

Fax 

T-F 

Matis. I.M. T203 I 
I 

PHONE/ FAX NUMBER I 
(641) 435-2436 I 
(608) 568-3433 
(608 ) 568-3472 

(319) 338-1184 I (319) 338-85 10 

(712) 362 - 3549 
(507) 498-3376 I (507) 498-3377 
1- 800-622-7625 
(507) 498-5835 

(712) 476- 2063 I 
(660) 786-2233 

I (319) 354-1667 
(641) 743-213 1 
(712) 376- 22 4 9 
(712) 836- 2244 
(712) 262-4580 

I (319) 885 - 4302 
(605) 246-2344 
(660) 824 - 4211 

I 
(7 12) 673-2686 

(507) 373-1960 I 
(507) 433- 1 819 

(507 ) 235-3321 I 
(515) 295-5573 

(319) 462-3581 

I (319) 462-3585 

(641) 648-5 1 42 
(641) 648-5142 

(3 1 9) 659-9181 I (319) 659-3393 

(515) 287-2340 
(712) 755-2563 

I (712) 755-5344 

(712) 732-4059 
(712 ) 732-2839 

(319) 562-3301 I 1-800-365-3301 

(641) 667-3471 
( 641) 444-3920 

I 
(3 1 9) 428-4444 

I 
I 
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~,Iowa Department of Transportation ,.. 
Office of Materials 

INSPECTION OF CONSTRUCTION PROJECT 
SAMPLING AND TESTING 

PURPOSE 

Matis. I.M. 204 

The purpose of this memorandum is to prescribe general objectives, policies, procedures, and 
guide schedules for sampling and testing materials and construction. Sampling and testing 
guides for certain types of construction are attached as appendices to this memorandum. 

OBJECTIVES 
The objectives of sampling and testing are: 

A. To determine through process control , verification and/or acceptance sampling and 
testing whether the construction operations controlled by sampling and testing and 
materials used or proposed for use in the construction work are in reasonably close 
conformity with approved plans and specifications (including approved changes). 

B. To provide checks or reliability of acceptance sampling and testing through independent 
assurance sampling and testing by personnel not normally responsible for process 
control or acceptance. 

C. To provide opportunity for timely remedial action when results of sampling and testing 
indicate materials used or proposed for use and the construction work accomplished or 
in progress are not in reasonably close conformity with the approved plans and 
specifications (including approved changes). 

PROCESS CONTROL, VERIFICATION, AND/OR ACCEPTANCE SAMPLING AND TESTING 

Process control , verification , and/or acceptance sampling and testing are required to ascertain 
whether the quality of materials being incorporated into the construction and the quality of 
construction work in progress are in reasonably close conformity with the plans and 
specifications. Results of these tests constitute the principal means of determining daily if 
materials and construction are satisfactory, or whether corrective action should be taken before 
work proceeds further. They serve as the principal basis for determining the acceptability of 
completed construction. 

Materials Inspection and Acceptance 

In order to provide the contractor the opportunity to construct a project with minimal sampling 
and testing delays, inspection is performed at the source. Source inspection may consist of 
inspecting process control , sampling for laboratory testing or a combination of these procedures. 
All source-inspected or certified materials are subject to inspection at the project site prior to 
being incorporated into the work. Project site inspections are for identification of materials with 
test reports and for any unusual alterations of the characteristics of the material' due to handling 
or other causes. Supplemental monitor samples secured by project personnel of source­
inspected, certified or project processed materials are also required for some materials in order 
to secure satisfactory evidence for acceptance. 
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Source Inspection 

Matis. I.M. 204 

Materials with characteristics, which do not easily change, will normally be accepted at the time 
of incorporation into the work on the basis of compliant source inspection test reports or 
certifications. This also applies to materials in which the packaging or form of shipment ensures 
proper identification of the materials and the original material characteristics. 

Supplemental sampling and testing of source inspected material are required for some materials 
which are subject to change during delivery. This also applies to some materials, which are 
difficult io identify with source inspection test reports. Except for unusual situations, the 
contractor may, on the contractor's responsibility and at the contractor's risk, incorporate these 
materials into the work before completion of the required supplemental tests. Acceptance of 

. these materials will be based on source inspection tests and tests of the supplemental samples. 

In the case of aggregate quality, production from an approved source is required. The source 
approval includes the Quality Control operation and processing procedures established, and the 
ledges suitable for the production of crushed stone for the various quality requirements. Random 
source inspection is performed to detect any significant change in characteristics of a source 
and any variations of the established Quality Control and on processing procedures. Random 
sampling and testing is performed to monitor the quality of aggregate being produced from each 
source. For certain major types of construction, supplemental construction site verification and 
assurance sampling and laboratory testing for quality are required in addition to the above 
Quality Control inspection and testing prior to acceptance. The contractor may, on the 
contractor's responsibility and at the contractor's risk, incorporate these aggregates into the work 
before completion of supplemental tests. Acceptance for quality will be based on source 
monitoring and the test results on verification , assurance and/or project samples. Source 
approval and monitor inspections and tests will be the basis for acceptance of other aggregates. 

Certified aggregate gradation tests by a certified aggregate technician in accordance with the 
requirements of Material.s I.M. 209 and 210, are required by paragraph 1106.01 of the Standard 
Specification. 

Certified source aggregate gradation tests will be considered advisory when the aggregate 
acceptance is determined by sampling and testing on the project in accordance with the 
appended sampling and testing guides. The advisory tested group is called proportioned 
aggregate. Source gradation tests may be considered the basis of acceptance for all othe( 
aggregates. The gradation tests are called certified gradation tests and the aggregates 
represented are called certified aggregates. 

Certification Procedures 

In the case of many materials it is more economical , efficient, and practical to require 
certification procedures in lieu of source inspection. Certified test results are required for some 
materials and only a certificate of compliance is required for other materials. The acceptance of 
some proprietary materials is on an approved source or brand basis. 
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For many of the materials for which certification procedures are required, supplemental testing of 
samples secured by contractor process control personnel or project monitoring personnel and 
verification and/or assurance samples secured by Qlshiqt personnel are also required as part of 
the basis of acceptance. When certification procedures are required , the contractor may, on the 
contractor's own responsibility and at the contractor's risk, incorporate these materials into the 
work. Acceptance will be based on satisfactory certification and compliance of the test results of 
any supplemental samples. When supplemental samples are not required , acceptance will be 
based on satisfactory certification . 

The certificate of compliance shall be signed by an authorized representative of the company. 

Small Quantities of Materials 

When small quantities of construction materials are involved and the cost of sampling and 
testing would be excessive, or the performance of the material is not critical , visual inspection or 
compliance certificates may be the basis for acceptance. 

Sampling & Testing Guides 

The appended sampling & testing guides schedule indicates the minimum inspection, sampling 
and testing procedures required within the guide policy and procedures for the process control , 
acceptance, verification and assurance of materials and construction work. NOTE: There are 
two sets of sampling & testing guides - One in S.I. units (metric) and one in U.S. units (in.fib.). 

PROJECT PLANT, FIELD LABORATORY AND GRADE INSPECTION AND ACCEPTANCE 

The project inspectors and/or the contractor process control technicians shall identify and 
inspect all materials received on the project before the materials are incorporated into the work. 
They shall ascertain that proper inspection reports or certifications are on hand and there have 
been no unusual alterations in the characteristics of the materials due to handling or other 
causes. I~ the event they are ~nable to }~~,;;PY iden!ify the ~aterials deliv~r_ed or th~t materials 
were not inspected before delivery, the ~~!!'!9! Materials Office shall be not1f1ed. ProJect plant, 
field laboratory, and grade control sampling and/or testing shall be performed by the contractor 
process control personnel or the contract authority personnel as outlined in the sampling and 
testing guides and all other applicable instructions. When certified plant inspection or sampling 
and testing are provided by the contractor, those tests shall be known as process control tests . 
The acceptance testing will be the responsibility of the contract authority. With documented and 
satisfactory correlation test results, a contractor's process control test results may be used as 
acceptance. Test results determined by the P1$irlc1 or Central laboratories, which indicate 
specification noncompliance, will be promptly reported to the project engineer office by 
telephone or Fax. 

When certified plant inspection is required , the contractor's process control test results for 
aggregate gradation shall be the basis of acceptance. This acceptance will be dependent on 
satisfactory correlation with the contract authority's test results , in accordance with I.M. 216. The 
minimum frequency, for acceptance testing, shall be in accordance with I.M. 204. 

Acc~p~nc~ ~ mplir1Q }ng~g ~h~lfbe p~or(ne~ ~J)erspnnefth~t are certifle4i'YJb .. ~.!llW8 
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DepartmeTlt of "fr~nspq[lation :~Pffjce pf M_aterials~ When contractor process control sampling 
and testing are used as part of the acceptance decision, the sampling and testing shall be 
performed in laboratories, and by personnel , that are qualified by the Iowa DOT Office of 
Materials. This will be accomplished by a certified technician training program, an independent 
assurance (IA) program, and by a satisfactory correlation program with regional and/or Central 
Materials laboratories. 

A Non-compliance Notice (Form #830245) will be immediately delivered to the acting 
representative of the contractor for the area of construction involved whenever project or 
laboratory test results indicate noncompliance with the specifications and/or plans. Appropriate 
action in accordance with specifications and instructional memorandums shall be taken. 

VERIFICATION AND ASSURANCE SAMPLING AND TESTING 

Independent verification sampling and testing will be performed to validate the quality of a 
material (e.g. freeze-thaw durability, abrasion, specific gravity, etc.) or a product (e.g. AC 
content, voids, density, smoothness, etc.). Those verification tests will be performed on the 
individual materials and/or the products considered to be the most critical and are identified in 
the attached guides. Independent assurance inspection will be performed as a check on the 
reliability of a material and the process control and acceptance sampling and testing. It is the 
responsibility of the Pistrict Materials Engineer to provide the verification and assurance 
inspection as outlined herein and designated in the sampling and testing guides. Personnel 
assigned to either of these activities shall be ~certifL~cf byj tie, t9w~) >~pa_,in,ient ~ff:t rjn~(i:!,orjation;­
Offige ·of Ma!er~I~ and not have any direct responsibility for project process control or 
acceptance sampling and testing. 

Assurance samples of materials are required in some cases for testing to secure supplemental 
data for acceptance of source inspected or certified materials. The majority of the assurance 
samples are for validating process control and acceptance sampling and testing. 

Verification and assurance sampling and testing shall be performed using test equipment other 
than that assigned to the project. Occasionally, for expedient situations, the project test 
equipment may be used. When specified in the appendices or when small quantities of materials 
are involved, the assurance sampling and testing may be accomplished by observation of the 
acceptance sampling and testing performed by contract authority personnel. When similar 
material is being incorporated into the work and processed through the same plant for more than 
one project, one verification or one assurance sample may be taken to represent those projects. 
Test results on the sample are to be reported to all projects represented by the sample. 

Assurance Sampling and Testing for Incidental Concrete, as described in I.M. 528, is not 
required. 

Assurance samples of materials for which project personnel are performing acceptance 
sampling and testing will normally be taken at approximately the same time and location as the 
project acceptance samples. Verification samples will be taken at random and will not be part of 
a split sample. 
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Samples of other materials, which require laboratory testing , are to be taken in ac9ordance with 
the sampling and testing guides and appropriate instructions. 

A report of the assurance tests, and the companion project acceptance tests will be made by the 
individual performing the assurance tests. If there are any significant discrepancies between the 
test results, the report shall document the procedures used to evaluate and reconcile the 
differences and be signed by the 01~trrp~ Materials Engineer. Generally, the report of the 
verification testing will be signed by the Central Laboratory Testing Engineer. The 
documentation to evaluate and reconcile any significant differences between process control 
and verification test results will be signed by the Distnct Materials Engineer. 

The frequency of assurance sampling should be increased when it appears that the average 
values of the test results are approaching either an upper or lower specification limit. If the test 
results on assurance samples, or verification samples, do not reflect the indicated quality of the 
material or if they are outside specification requirements , the J:;)i~toct Materials Engineer should 
be consulted promptly concerning the cause, degree, and necessity for correction. Additional 
samples may be necessary to determine the cause of the deviations. Should there be any 
dispute over a discrepancy between contractor process control test results and verification or 
acceptance test results , the central office Materials Laboratory's test results will be considered 
as being the correct value. 

The location, frequency, and responsibility for assurance and verification samples are 
designated in the attached sampling and testing guides. 

It is not always possible to coordinate the assurance sampling from projects where small 
quantities of materials are incorporated in a short period of time. In such cases, assurance 
samples may be waived by the District Materials Engineer. However, assurance sampling is 
encouraged when possible. Quantities below which assurance samples are not required are 
shown in the appropriate appendixes. 

The District Materials Engineer may opt to use a system basis for conducting the independent 
assurance responsibility. The frequency of sampling and testing will be based on quantity of 
production , a unit of time, or a combination of the two rather than a project basis. When a 
system basis is used, an annual report will be made to document the performance of the 
program. 

SAMPLING AND TESTING GUIDE SCHEDULES 

The following guides prescribe the minimum frequency for sampling and testing, the indicated 
inspection locations and the size for each sample type. The guide frequencies are considered to 
be the minimum required for proper project documentation under normal construction conditions 
and procedures. More frequent s·ampling may be required by special conditions such as low or 
intermittent production, or widely varying test results, and must be initiated at the discretion of 
and by contractor process control and project inspection personnel. Test results reported via 
computer terminal may not be identified by a report form number. 
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NOTE: Currently only asphaltic concrete projects follow the Quality Control/Quality 
Assurance (QC/QA) guidelines. The sampling and testing frequencies are described, in 
detail , in the specifications for these Quality Management-Asphalt (QM-A) projects and 
are not included in the attached guides. 

In order to maintain as much clarity as possible in the Guide Schedules, the changes 
from the last issue are not marked. The Schedules should be checked carefully for 
changes. 
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Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 

Appendix F 
Appendix G 

Appendix H 

Appendix I 
Appendix J 
Appendix K 
Appendix L 
Appendix M 
Appendix P 
Appendix Q 
Appendix R 
Appendix T 
Appendix U 
Appendix V 

I.M. 204 Appendixes 

Roadway and Borrow Excavation and Embankments 
Deleted 
Modified Subbase 
Granular Subbase 
Portland Cement Cone. Pavement, Pavement Widening , Base Widening, 
Curb and Gutter & Class 1 Shoulders 
Type A Asphaltic Concrete 
Type B Asphalt Concrete, Type B Asphaltic Concrete Base Subbase and 
Base Widening 
Structure Concrete, Reinforcement, Foundations & Substructures, Cone. 
Struct. , Cone. Floors, & Cone. Box, Arch & Circular Culverts 
Soil Aggregate Subbase 
Deleted 
Cold-In-Place Asphalt Cement Concrete Recycling 
Granular Surfacing/Driveway Surfacing 
Concrete Bridge Floor Repair & Overlay & Surfacing 
Bituminous Seal Coat 
Deleted 
Deleted 
Base Repair 2212, Concrete Pavement Repair 2529 & 2530 
Granular Shoulders 
Subdrains 
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TEST REPORT 

~, Iowa Department of Transportation ... 
Office of Materials 

I.M. 204 SUPPLEMENT AL GUIDE 
BASIS OF ACCEPTANCE 

Matis. I.M. 204 Supplemental 

The Office of Materials has the responsibility to sample and/or inspect the material for compliance. 
They will issue a test report after the necessary testing and/or inspection. The inspector must have 
this report before the material is incorporated into the project. The report number and amount 
approved must be recorded in accordance with the Office of Construction documentation 
procedures. 

CERTIFICATION OF COMPLIANCE 

Material to be incorporated into the project must be tested and approved. Testing and approval may 
include test report, certification, or visual approval. The certification comes in a variety of forms, 
stamped or preprinted on truck tickets as with aggregates; stamped or preprinted on invoices as with 
Portland Cement and asphalt cement; stamped or printed on the mill analysis as with reinforcing 
steel, structural steel, and other metals; furnished as a separate document with each shipment as 
with zinc-silicate paint, engineering fabrics, epoxy coatings, and dowel baskets; stamped or printed 
on a list of materials for each shipment as with CMP, concrete pipe, clay tile, and corrugated plastic 
subdrain; in the form of a guaranteed analysis as with seed labels. The inspector shall verify that the 
certification has been received by documenting it in the project materials book. Certifications shall be 
Type A, Type B, Type C, Type D or other type as required by the engineer for specific products. A 
copy of the test report or certification verifying compliance with the applicable specifications will 
accompany all materials supplied to a project by a jobber unless acceptance is by brand name or 
approved source. Examples of typical certifications are attached. 

These types of certification shall be used by project personnel for acceptance and incorporation of 
materials into the projects. However, other types of certification from approved manufacturers or 
producers, as required by appropriate Instructional Memorandums, may also be furnished to the 
District Materials or Central Materials Offices to ensure compliance with Quality Control testing 
required for an approved source. 

TYPE A 

The manufacturer or producer shall prepare a Type A certification. It shall consist of a certified copy 
of a laboratory report, which lists results of specified tests and shall certify that the materials 
furnished comply with the specifications. The tests may be conducted in the laboratory of the 
manufacturer or in another qualified laboratory. Such tests shall have been conducted on samples 
obtained from the lot or lots of material identifiable in the shipment. 

Examples: Steel H-piles 
Structural steel materials 
Reinforcing steel 
ASTM A36, anchor bolts 
Seven-wire strand for prestressed concrete 
Seeds 
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TYPES 

The manufacturer or producer shall prepare a Type B certification. It shall include the maximum and 
minimum results for the spe_cified tests and shall certify that the lot of materials furnished complies 
with the specifications. The applicable specification shall be referred to in the certification. The tests 
may be conducted in the laboratory of the manufacturer or in another qualified laboratory. 

TYPEC 

Examples: Aluminum pipes and sheets 
Aluminum grating 

A Type C certification shall be prepared by the manufacturer or producer and shall certify that the 
materials furnished are in accordance with the specifications. The applicable specification or 
Materials I.M. shall be referred to in the certification. 

TYPED 

Examples: Structural plate pipe 
Latex emulsion 
Packaged PC premix 
Clay tile 

A Type D certification shall be in the form of a letter or statement of compliance from the approved 
manufacturer. The letter or statement of compliance shall state that the materials furnished comply 
with the applicable specifications of Iowa Department of Transportation. 

Examples: PE tubing 
Cement 
Fly Ash 
Paint 
CMP 
Asphalt Cement 
Aggregate 
Plastic pipe (PVC, PE, ABS) 

APPROVED BRAND 

The material must be listed in the appropriate Office of Materials I.M. in order to be used on a 
project. The project inspector shall document information about this material such as product name, 
source, date, producer, lot number, in the project materials book. 

Certification of compliance is not needed when material is accepted by approved brand. 

APPROVED SHOP DRAWING & APPROVED CATALOG CUT 

This information must be submitted to, and reviewed by the Iowa DOT Central Design Offices before 
the material can be incorporated in the project. 
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TEST REPORT BY AN APPROVED INSPECTION AGENCY 

All treated and untreated timber products, including posts, piling, and lumber, must be tested by an 
approved inspection agency. A certified report will show the results of the tests. If the supplier is 
furnishing material from stored stock, a certification statement shall be included with each shipment 
stating that the material has been inspected by an approved agency. 

AS PER PLAN & ENGINEER, VISUAL APPROVAL BY PROJECT ENGINEER, APPROVED BY 
RCE, & MANUFACTURER RECOMMENDATIONS 

The inspector must document information about this material such as product name, source, 
producer, lot number, date produced in the project materials book. The inspector shall make sure the 
material meets the requirements of the plans, the engineer, or the manufacturer before the material 
is used. Visual approval requires construction personnel to visually inspect the material to determine 
if it generally complies with the specifications. Visual approval is appropriate for non-critical items 
such as mulch or sod stakes, where general compliance can be readily determined by visual means. 
If there are questions on specification compliance, samples will be taken for testing. 

APPROVED SOURCE 

Material furnished must be from a manufacturer or distributor listed in the appropriate 1.M. to be 
used on a project. The project inspector shall document pertinent information such as product 
name, source, date of production, distributor, etc, in the project materials book. 

LOT ACCEPTANCE 

Material furnished on a lot accepted basis must be from an approved brand and lot on a list 
maintained and provided by Central Materials. Materials on the list have been sampled, tested, 
and determined to comply with applicable specifications and 1.M.'s. If a product from a lot is not 
listed, it must be sampled and tested prior to incorporation in the project. If the sample complies 
with specifications, it will be added to the list of accepted lots and may be used on the project. 

FABRICATION REPORT 

The project inspector must have a copy of the final fabrication report prior to incorporating the 
component into the project. Contents of the report will vary depending on the requirements of 
the appropriate Materials I.M. for the component being fabrication. Final acceptance is by 
construction personnel at the project site, and is based on proper documentation and the 
condition of the component. 
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Material 

Abrasives for Blast Cleaning 

Admixture - Air Entraining 

Admixture - Latex Emulsion 

Admixture - Retarder 

Admixture - Water Reducer 

Aggregates - General 

Aggregates - Gradation 

Aluminum, Structural 

Anchor Bolts 

Anchors, Concrete 

Anti-Strip Agent 

Arrow Panels, Solar Assisted 

Asphalt Cement 

Asphalt, Cutback 

Asphalt, Emulsified 

Asphalt, Polymer Modified 

Backer Rod for Cold Pour Joint Seal 

Backer Rod for Hot Pour Joint Seal . 

Barrier Rail, Precast Concrete 

Beads, Glass 

Bearing , Bronze 

Bearing . Lead 

Bearing, Neoprene 

I.M. Spec. 

482.03 

403 4103 

2413.02b 

403 

403 

209 
411 Oto 409 

T-203 4133 

T-204 

301 to 4109 
306 , 
209 

4190.01 

453.09 

491 .16 

486.12 2528.06 

437 4137 

437 4138 

437 4140 

437 

436.04 4136.02c 

436.04 4136.02c 

571 

4184 

4190.03 

4195.01 

495.03 4195.02 
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Sample Basis of Acceptance Cert. 
Size Type 

Approved Brand 

0.5 ULot Approved Brand/Lot Accept 

Certification C 

0.5 ULot Approved Brand/Lot Accept 

0.5 ULot Approved Brand/Lot Accept 

App'roved Source 

I.M. 301 Certification D 

Approved Shop Drawing and 
Fabrication Report 

1 Bolt, Nut Approved Shop Drawing & A 
& Washer Test Report ( Steel Mill 

Certifications) 

Approved Brand 

Approved Brand 

Approved Brand 

1 L Approved Source/Cert./Test D 
Report 

1 L Approved Source/Cert.IT est D 
Report 

1 L Approved Source/Cert.IT est D 
Report 

1 L Test Report (Approved Batch) 

Approved Brand 

Approved Brand 

Source ApprovaVDOT 
Stamp/Fabrication Report 

1 ULot Cert./ Lot Accept D 

1/Project Test Report 

Certification D 

1 Pad Source ApprovaVFab Report A 
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Material I.M. 

Bolts, Nuts & Washers, Structural 453.06b 

Calcium Chloride Solution 373 

Caulking Compound 

Concrete & Special Sections 445 

Concrete, Pre-Stressed, Precast 570 
Units 

Concrete Sealer 491 .12a 
491 .12b 

Conduit - See Lighting Material 

Curing Materials - Burlap 

Curing Materials - Clear 405.07 

Curing Materials - Dark Colored 

Curing Materials - Plastic Film 

Curing Materials - White Pigmented 

Delineators - See Signing Materials. 

Dowel - See Steel Reinforcement. 

Drains, Floor 

Drums, Channelizing 488.02 

Epoxy-Coated Steel - See Steel 
Reinforcement. 

Epoxy Injection Resin 491 .19a 
491 .19b 

Erosion Control, Fertilizer 469.03 

Erosion Control, Fungicide 

Erosion Control, lnoculant 

Erosion Control, Jute Mesh 

Erosion Control, Mulch 

Erosion Control, Silt Fence Fabric 496.01 

Erosion Control, Silt Fence Wire and 

Spec. Sample 
Size 

4153.06 Perl.M. 

4194.01 2 kg or 1 L 

4192 

4145 
4149.02b 

2407 

4139 

4104 

4105.07 

4105.06 1 Ulot 

4106.02 

4105.05 1 Ulot 

2406.05 

4188.02 

4169.03 2 kg or 1 L 

4169.05 

4169.04 

4169.10a Visual 

4169.07 Visual 

4196.01 

Std. Road 
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Basis of Acceptance Cert. 
Type 

Test Report by Central Lab 

TestByRCE 

As per Plan & Engineer 

Certification D 

Iowa DOT Stamp/Fabrication 
Report 

Approved Brand 

Test Report When New 

Approved Brand 

Test Report 

Visual approval 

Approved brand/lot accept 

Approved Shop Drawing and 
Fabrication Report 

Approved Brand 

Approved Brand 

Approved Source 

Seed Manufacturing 
Recommendation 

Seed Manufact. recommendation 

Visual Approval by Project 
Engineer 

Visual Approval by Project 
Engineer 

Approved Brand 

Visual Aooroval bv Proiect 
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Material 

Posts 

Erosion Control, Sod 

Erosion Control, .Sod Stakes 

Erosion Control, Sticking Agent 

Erosion Control, Wire Staples 

Erosion Control, Wood Excelsior Mat 

Expansion Device, Steel 

Expansion Tube 

Fabric, Engineering 

Fasteners, Aluminum 

Fence, Barbed Wire 

Fence, Brace for Field Fence 

Fence, Brace, Tie and Tension Wire 

Fence, Chain Link Fabric 

Fence, Chain Link Fittings 

Fence, Chain Link Posts, Braces, 
and Rails 

Fence, Field Fence Fabric 

Fence, Gate 

Fence, Miscellaneous Hardware 

Fence, Orange Mesh Safety 

Fence, Silt - See Erosion Control 

Fence, Staples 

I.M. Spec. 

Plan RC-
16 Series 

4169.07 

4169.09 

4169.06 

41 69.10b 

469.10 4169.10c 

4152.02 

4191 .01b 

496.01 4196.01 

486 4190.02 

4154.04 

4154.08 

4154.05 

454.1 4154.03 

4154.11 

454.10a 4154.10 
454.10b 
454.10c 

4154.02 

4154.12 

488.03 4188.03 

4154.06 
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Matis. 1.M. 204 Supplemental 

Sample Basis of Acceptance Cert. 
Size Type 

Visual Engineer 

Visual Visual Approval by Project 
Engineer 

Visual 
Visual Approval by Project 
Engineer 

Seed Manufacturing 
Recommendation 

Visual Visual Approval by Project 
Engineer 

Approved Brand 

Visual Approved Shop Drawing and 
Fabrication Report 

Visual Approval by Project 
Engineer 

Approved Brand 

Fabrication Report 

Visual Visual Approval By Project 
Engineer 

Visual 
Visual Approval By Project 
Engineer 

Visual 
Visual Approval By Project 
Engineer 

1m Test Report 

Visual 
Visual Approval By Project 
Engineer 

150mm Test Report 

Visual Visual Approval By Project 
Engineer 

Visual 
Visual Approval By Project 
Engineer 

Visual Visual Approval By Project 
Engineer 

Approved Brand 

Visual Visual Approval By Project 
Engineer 



October 2, 2001 
Supersedes October 3, 2000 

Material I.M. Spec. 

Fence, Steel Line Posts 4154.09 

Fence, Wood Fence Post 462 4154.07 

Fertilizer - See Erosion Control 

Fly Ash 491 .17 4108 

Galvanized Items 4100.07 

Grating (Aluminum) 4187.01a5 

Grout, Hydraulic Cement 491 .13a 
491 .13b 

Grout, Polymer 
491 .11a 
491 .11b 
491 .11c 

Guardrail, Attenuators 

Guardrail, Box-beam Median Barrier 4155.06 

Guardrail, Cable 4155.03 

Guardrail, Formed Steel Beam 455.02 4155.02 

Guardrail, Steel Posts 4155.05 

Guardrail, Wood Posts 462 4155.04 

Iron Castings, Manhole Covers, etc 4153.04 

Bridge Rockers 4153.04 

Joint Filler, Flexible Foam - Type CF 436.05a 4136.03b 
and EF Joints 436.05b 4136.03d 

Joint Filler, Type E Joint 436.03 4136.03a 

Joint Filler, Bituminous Type 436.03 4136.03a 

Joint Sealer for Concrete Sewer 491 .09 4149.08 
Pipes 

Joint Sealer, Elastomeric Neoprene) 436.02 4136.0 

Joint Sealer, Poured 436.01 4136.02a 
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Sample 
Size 

1 Post 

2m 

5 kg/Lot 

Matis. 1.M. 204 Supplemental 

Basis of Acceptance Cert. 
Type 

Test Report 

Special Test by Approved D 
Inspection Agency or 
Certification 

Certification D 

Test Report by District Materials 

Approved Shop Drawing and 
Fab Report 

Approved Brand 

Approved Brand 

As per Plan 

Approved Shop Drawing and 
Fabrication Report 

Test Report by Central Lab 

Approved Brand 

Mill Test Report A 

Test Report by Approved D 
Inspection Agency or Cert 

Approved Shop Drawing & 
Test Report by District Materials 

Approved Shop Drawing & 
Fabrication Report 

Approved Brand 

Approved Brand 

Approved Brand 

Approved Brand 

Approved Brand 

Cert./Test Report/Approved Lot D 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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October 2, 2001 
Supersedes October 3, 2000 

Material 

Keyway 

Lighting Material, Aluminum Poles 

Lighting Material, Circuit Test 

Lighting Material, Connectors 

Lighting Material, Contractors 

Lighting Material, Control Cabinet 

Lighting Material, Conduit and 
Fittings 

Lighting Material, Ground Rods and 
Clamps 

Lighting Material, Handholes 

Lighting Material, Junction Boxes 

Lighting Material, Lighting Tower 

Lighting Material, Lowering Device 

Lighting Material, Luminaries 

Lighting Material, Photoelectric 
Control 

Lighting Material, Sealant for Traffic 
Loop Detectors 

Lighting Material, Steel Poles 

Lighting Material, Underground 
Warning Tape 

Lighting Material, Wire and Cable 

Lighting Material, W ood Potes 

Lighting Materials, Fasteners for 
Poles 

I.M. Spec. 

4191 .01a 

4185.02d 

2523.21 

4185.11 

4185.05 

4185.07 

4185.10 

4185.04 

445 4185.08 

4185.09 

2522.04 

2522.06 

4185.03 

4185.06 

491 .18 

4185.02d 

2523.13 

4185.12 

462 4185.02f 

41 85.02a 
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Matis. I.M. 204 Supplemental 

Sample Basis of Acceptance Cert. 
Size Type 

Visual by PE 

Approved Shop Drawing and 
Fabrication Report 

Test Report {Contractor) 

Approved Catalog Cut 

Approved Catalog Cut 

Approved Shop Drawing and 
Catalog Cut 

1 m-Steel Test Report 
2 m-
Plastic 

1 piece Test Report 

Certification D 

Approved Catalog Cut 

Approved Shop Drawing and 
Fabrication Report 

Approved Shop Drawing and 
Fabrication Report 

Approved Catalog Cut 

Approved Catalog Cut 

Approved Brand 

Approved Shop Drawing and 
Fabrication Report 

VisuaVapproval 

1m Test Report and Approved 
Catalog Cut 

Test Report by Approved Inspection D 
Agency or Certification 

1 Each Test Report and Approved 
Type Shop Drawing 



October 2, 2001 
Supersedes October 3, 2000 

Material I.M. Spec. 

Lighting Materials, Mastarms 4185.02b 

Lighting Materials, Slip Base 4185.02 

Lighting Materials, Transformer Base 4185.02c 

Markers (reflective) for Guard Rail 486.08 4186.08 
and Concrete Barrier Rail 

Markers, Raised Pavement 483.07 2527.02e 

Mastarms - See Lighting Materials 

Paint, -Epoxy Aluminum 482.04 

Paint, Traffic - voe Compliant 483.03 4183.03 
Solvent Borne 

Paint, Traffic -Waterborne 483.03 4183.04 

Paint, Waterborne Acrylic Finish 482.03 4182.03 
(Bridge Paint) 

Paint, Zinc-Rich Epoxy 482.02 4182.02 

Paint; Zinc-silicate Solvent Borne 482.02 4182.02 

Paint, Zinc-Silicate Waterborne 482.02 4182.02 

Patch Material, Rapid-Set Concrete 491 .20 

Piling, Concrete 4166 

Piling, Steel 467 4167 

Pipe, ABS Sewer/PVC 443 4146.04 
446 4146.05 

.Pipe, Clay Sewer 4149.02a 

Pipe, Concrete 445 4145 

Pipe, Corrugated Aluminum 4142 

Pipe, Corrugated Polyethylene 3-10 443 4146.02 
in. 4143.02 

Pipe, Corrugated Polyethylene 12-36 446 4146.02 
in. 
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Sample 
Size 

2' 

2 Each 

0.3m 

3 pieces 

1.5 m 
each 

Matis. I.M. 204 Supplemental 

Basis of Acceptance Cert. 
Type 

Approved Shop Drawing and 
Fabrication Report 

Approved Shop Drawing and 
Fabrication Report 

Approved Shop Drawing and 
Fabrication Report 

Approved Brand 

Approved Brand 

Approved Brand 

Approved Brand/Lot Number in 
Field Book 

Approved Brand/Lot Number in 
Field Book 

Approved Source/Cert. 

Approved Brand 

Approved Brand 

Approved Brand 

Approved Brand 

DOT Stamp/Fabrication Report 

Mill Certification/District A 
Materials Monitor 

Approved Source/Certification D 

Test Report 

Certification D 

Test Report 

Approved Source/ D 

Certification/Test Report 

Approved Source/Certification D 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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October 2, 2001 
Supersedes October 3, 2000 

Material 

Pipe, Corrugated Steel 

Pipe, Ductile Iron Sewer 

Pipe, Polyethylene Sewer 

Pipe, Rodent Guard for PE pipe 

Pipe, Rodent Guard for CMP Pipe 

Plant Material, Fertilizer . 

Plant Material, Mulch 

Plant Material, Plants 

Portland Cement Concrete Premix 
Pack 

Portland Cement Type II 

Portland Cement Type Ill 

Railing, Bridge 

Reflective Sheeting - See Signing 
Material. 

Release Agent 

Sealant, Traffic Loop - See Lighting 
Material. 

Seed 

Signing Material, Delineator Posts 

Signing Material, Delineators 

Signing Material, Finished Sign 

Signing Material, Fasteners 

Signing Material, Reflective Sheeting 

Signing Material, Sign Panels 

Signing Material, Sign Support 
Structures 

I.M. 

441 

443 
446 

443.01 A 

443.01 B 

469.03 

470 

470 

447 

401 

401 

491 .15 

486.07 

486 

486.03 

Matis. 1.M. 204 Supplemental 

Spec. Sample Basis of Acceptance Cert. 
Size Type 

4141 Certification D 

4149.02c Certification A 

4146.03 Approved Source/Certification 
D 

4143.01B Approved Brand 

4143.01B Approved Brand 

4170.09b 2 kg or 1 L Approved Source 

4170.09d Visual Field Review Report 

4170.01 - Field Review Report 
4170.08 

Approved Source/Certification C 

4101 Certification D 

4101 Certification D 

Approved Shop Drawing and 
Fabrication Report 

Approved Brand 

4169.02 -Certification A 

4186.10c 1 Each Test Report 

4186.07 Approved Brand 

4186 Fabrication Report/ Approved 
D 

Source/Certification 

4186.06 Fabrication Report 

4186.03 Approved Brand 

4186.02 Approved Shop Drawing and 
Fabrication Report 

4187 
Approved Shop Drawing and 
Fabrication Report 
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October 2, 2001 
Supersedes October 3, 2000 

Material I.M. Spec. 

Signing Material, Steel Posts 4186.10 

Signing Material, Wood Posts 462 4186.10 

Signing Materials, Galvanized Items 41 00.07 

Sod - See Erosion Control 

Steel Castings 4153.03 

Steel Masonry Plates 4152.02 

Steel Pile, Welded 4153.05 

Steel, Pins/Rollers, Cold Finished 4153.02 

Steel, Pins/Rollers, Forged 4153.01 

Steel Reinforcement, Basket 451 4151 .02 
Assemblies 

Steel Reinforcement, Epoxy-Coated 451 .03B 4151 .03b 

Steel Reinforcement, Epoxy-Coated 451 .03B 4151 .02a 
Tie Bars 

Steel Reinforcement, Epoxy-Coated 451 .03b 4151 .02 
Dowels 

Steel Reinforcement, Galvanized 451 4151 .03A 

Steel Reinforcement, Uncoated 451 4151 

Steel Reinforcement, Wire Mesh 451 4151.04 

Steel Mechanical Splicers for 451 
Reinforcement 

Steel, Structural 561 to 2408 
565 4152 

Step Irons for Utility Access 4149.06 

Structural Items, Other 
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Sample 
Size 

1.5 m of 
Largest 
Size in 
Each 
Shipment 

1 m 

1mX1m 

Matis. I. M. 204 Supplemental 

Basis of Acceptance Cert. 
Type 

Approved Shop Drawing and 
Fabrication Report 

Test Report by Inspection 
Agency or Certification D 

Test Report by District Matis. 

Approved Shop Drawing & 
Fabrication Report 

Mill Certification A 

Approved Shop Drawing & 
Fabrication Report 

Approved Shop Drawing & 
Fabrication Report 

Approved Shop Drawing & 
Fabrication Report 

Approved Source/Certification D 

Mill Certifications & Epoxy A 
Certification/Test Report 

Certification D 

Certification D 

Mill Certifications & Test Report A 
for Galvanizing 

Mill Certification A 

Test Report or Certification A 

Approved Brand 

Appr. Shop Drawing/Fabrication A 
Report/Mill Certifications 

Fabrication Report 

Approved Shop Drawing and 
Fabrication Report 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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October 2, 2001 
Supersedes October 3, 2000 

Material 

Structural Plate (Arches) 

Studs, Shear 

Subdrain, Concrete Drain Tile 

Subdrain, Corrugated Metal Pipe 
Outlet 

Subdrain, Corrugated Polyethylene 

Subdrain, Horizontal 

Surface Finish, Special 

Tape, Pavement Marking 

Torque Calibration Machine 
(skidmore) 

Torque Wrench 

Water 

Wire and Cable - See Lighting 
Material. 

Wood, Hardware for Timber 
Structure 

Wood, Timber Piles 

Wood, Treated Posts 

Wood, Treated Timber and Lumber 

Wood, Untreated Timber and 
Lumber 

I.M. Spec. 

444 41 44 

453.10 

448 4148 

441 4141 

443 4143.01b 

41 43.01a 

491 .10 2403.21c 

483.06 2527.02a 

2408.38c 

2408.38c 

4102 

41 53.07 

462 4165 

462 41 64 

462 4162 

462 4162 
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Matis. I.M. 204 Supplemental 

Sample Basis of Acceptance Cert. 
Size Type 

Certification C 

Approved Source/Cert. A 

6 Tile Certification C 

Approved Source/Cert D 

Source ApprovaVCertific'ation/ D 

Test Report 

2m Test Report 

Approved Brand 

Approved Brand 

Calibrate Test Report 
Every6 
Months 

Calibrate Test Report 
Every6 
Months 

1 L/Source Test Report or City Water 

Supply 

1 Each Test Report 
Type 

Test Report by Approved D 
Inspection Agency or 
Certification 

Test Report by Approved D 
Inspection Agency or 
Certification 

Test Report by Approved D 
Inspection Agency or 
Certification 

Test Report by Approved D 
Inspection Agency or 
Certification 



October 2, ·2001 Matis. 1.M. 204 Supplemental 
Supersedes October 3, 2000 

GUIDE FOR THE ACCEPTANCE OF SMALL QUANTITIES OF MATERIALS 

Material Maximum Specifications Alternate Acceptance Method 
Quantity 

Beads, Glass 0.5km 4184 Visual 
application 

Dowel Baskets, Epoxy-Coated 25 Visual & Field Check 

Fly Ash 5 metric ton Approved Source & Type 

Hardware for Timber 50 kg 4153.07 Visual 

Joint Filler, Preformed 15 m 4136.03 Visual & Dimension 

Lighting Material - Conduit & Fittings 30m 4185.10 Visual & Brand Name 

Paint, Bridge 20 L 4182 Visual & Brand Name 

Pipe, Welded Steel 30m 4153.05 Letter of Compliance 
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October 2, 2001 Matis. I.M. 204 Supplemental 
Supersedes October 3, 2000 

SJllP TO: PETIT CONSTRUCTION CO. _J>AtE: __ ,, __ ,.._f9...,/_9_1 ------­

PIO.J'Ecr: tOA cownv t-,01 u, BOX .ftl 

BATTI.£ CREU, tA 51006 CXDl'tUCtOJ.i __________ _ 

CDlTD"ICATE Ol" CCHPLUHCE 

The aaceri&l coverd l>y thia certificac:loa vu aanufaccured co coaply :lD full vith 
the apedficactona of AASflTO M-161 · -• 

. . 
lased on aill teat rca\llcs • it 1■ certified thn the liat:ed aateriala have been 
tested and tbat che teat results coafom to the reqairaau of this apec1f1catiou. 

SBD'KEN'r IDERTinCATION: OlU>Ell HOKBEll:. __ 17_•_9_16_0 ______ _ 

SALES NUMBEll:. __ t6-_0_11_0_-o_o _____ _ 

ITD{ NO. QUANtITY 11An:lIAL · DF.SCUJ'TION 

001 J PIPE GALVAA'ZZE1> MULTI-PU.Tl ~UNO PIPE: 10 9ci., 
10% Pi, 96'0" .. 

WJJUFACTURE1) FROJ.l THE fOLLOl.iilli HEAT IJUMBER.S: 
IO'JA9JA J49P90A. 
475A90A . %A9JA 
101A.91A. 

,, 
PL£· 

E ~EIGHT Of C ATIID: 3 OZ. MIN. 
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October 2, 2001 Matis. 1.M. 204 Supplemental 
Supersedes October 3, 2000 

•, 

COPY NIARTIN IWARIETTA 4626448 

MANATTS INC 

SN-3478(2)-51-08 

BOONE COUNTY 

. . 

0Qt: 06/28/91 TIME: G3a08 PM """-NO.. MA63P 
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AMES MlNE. .. 
RR2, AMES, IOWA 
<SUS> 232-3363 

PIIOONO. eat& CIES0IP110H: 1/2 TYPE A CUST NO. S24:Scalt ,.a. NO. SCN. 5~7 

TDHSGIIOSS: 
T0HS 1:Alll: 

T0HStCT: 

StAlE SECRETAR'f OF ·~e camFIEO. EFRCTNE 
CaC03 EOUVALENT P£R 10N OF AGUME. _____ lBS 

~ 
6iwtii 

eusr&.uii 

\OADSTOOAV: 
QUAN'lffYTODAV: 
QUANIITVTOOQ'E: 

MIIN'IIISOlc 
SHORT D 

CERTIFICATION BELOW VALlDONLY 
·1.nTH AUTHOR I ZED SIGNATURE. 
THlS lS TC CERTIFY THAT THE 
MATERlA-. HEREIN DESCRIBED 

. MEETS THE APP. CONTRACT 

t 

I 

i 

~PECtF1"1!2~~~~~~~~~~-
~-===~==::::;-~....:~-·---

{x,t;MPL. E: 
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ORDER HUM8ERS 
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- - - - - - - - - - - - - - -
Matis. I.M. 204 

Appendix A (U.S.) Units 

Sampling and Testing Guide-Minimum Frequency 

ROADWAY AND BORROW EXCAVATION AND EMBANKMENTS 
Section 2102 and 2107 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST I REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION 
Special Backfill 

Crushed Stone 
(4132.02) AS 209 
Crushed Concrete 
(4132.02) 209 
RAP(2303.02) 
Gravel {4132.03) AS 209 
Granular Backfill AS 209 

Engineering Fabric 
(4196) Quality AB 496.01 

GRADE INSPECTION 
Special & Select 
Backfill Moisture 309,310 RCE Milt/ 1 lb RCE Field Book 
Comoaction Control 1500 ft . 
Moisture & Density Density 
Compaction Control (Proctor) 309, 310 RCE 1/soil class 25Ib RCE Field Book 

Moisture 1/lift/1500 ft. 1Ib 
Compacted 
Materials Density 311 ,312, 326, 334 RCE 1nift/mlle RCE Field Book 

or 
1/1500 CY .. 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-Dlstricl Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Centraf Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Type D Certification CON TR-Contractor MON-Monitor 

Page 1 of 1 

- - - -
October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Unless otherwise 
specified or 
directed 

. 



Matis. I.M. 204 

Appendix A (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

ROADWAY AND BORROW EXCAVATION AND EMBANKMENTS 
Section 2102 and 2107 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T I SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION 
Special Backfill 

Crushed Stone 
(4132.02) AS 209 
Crushed Concrete 
(4132.02) 209 
RAP(2303.02) 
Gravel 14132.03) AS 209 
Granular Backfill AS 209 

Engineering Fabric 
(4196) Qualitv AB 496.01 
GRADE INSPECTION 
Special & Select 
Backfill Moisture 309,310 RCE 1/lift/ 0.5 kg RCE Field Book 
Comoaction Control 450m 
Moisture & Density Density 
Compaction Control (Proctor) 309,310 RCE 1/soil class 12 kg RCE Field Book 

Moisture 1/lift/450 m 0.5 kg 
Compacted 
Materials Density 311 ,312, 326, 334 RCE 1/lift/1 .5 km RCE Field Book 

or 
1/1150 ma .. 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certifteation DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert O-Type D Certification CONTR-Contractor MON-Monitor 

Page 1 of 1 

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Unless othe!wise 
specified or 
directed 

-------------------



- - -
Matis. I.M. 204 

Appendix C (US) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Natural Aggregate Quality 

Gradation 

Recycled Products 

Composite Gradation 

PCC Pavement Gradation 

Rao 

GRADE INSPECTION 
Compacted Density 
Subbase 
Dimensions Thickness 

Width 

- -

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

* As Per Spec. 

* As Per Spec. 

* As Per Spec. 

* As Per Spec. 

337 

Cross Section Stringline 
/Primarvl 
Cross Section Template 
/Other\ 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-SamDlina & Teslino Cert D-Type D Certification 

* Use Current Specification for Modified Subbase 

- - - - - - - - - -

SAMPLE 
BY 

RCE 

RCE 

RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

MODIFIED SUBBASE 
Section 2115 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 

3/2 RCE Field Book 
lane 
mi. 
10/mi. RCE Field Book 

3/mi. RCE Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Districl Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of 1 

- - - -
October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 



Matis. I.M. 204 

Appendix C (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

SOURCE INSPECTION 
Natural Aggregate Quality 

Gradation AS 209 

Recycled Products 

* Composite Gradation As Per Spec. 

* PCC Pavement Gradation As Per Spec. 

* Rap As Per Spec. 

GRADE INSPECTION 
Compacted Density * As Per Spec. 
Subbase 
Dimensions Thickness 337 

Width 

Cross Section Stringline 
(Primarvl 
Cross Section Template 
(Other) 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Samolino & Teslina .Cert D-Tvoe D Certification 

* Use Current Specification for Modified Subbase 

- - - - -

SAMPLE 
BY 

RCE 

RCE 

RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

MODIFIED SUBBASE 
Section 2115 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

I FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 

212 RCE Field Book 
lane 
km 
6/km RCE Field Book 

21km RCE Field Book 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of 1 

- - - - - - - - - -

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

- - - -



- - - - -
Matis. I.M. 204 

Appendix D (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

Natural Aggregate Quality Gradation 
(4121) AS 209 
PCC Pavement Gradation 209 

GRADE INSPECTION 
Compacted 
Subbase (2111) Density By Soecification 
Dimensions Thickness 337 

Width 

Cross Section stringline 
(Primary) 
Cross Section template 
(Others) 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Testirni Cert D-Tvpe D Certification 

-

SAMPLE 
BY 

RCE 

RCE 

RCE 

RCE 

- - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

GRANULAR SUBBASE 
Section 2111 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION s&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 
3/2 RCE Field Book 
lane 
mi. 
10/mi. RCE Field Book 

3/mi RCE Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Veriflcation 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of 1 

- - - -
October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 



Matis. I.M. 204 

Appendix D (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

SOURCE INSPECTION 
Natural Aggregate Quality Gradation 
(4121) AS 209 
PCC Pavement Gradation 209 

GRADE INSPECTION 
Compacted 
Subbase (2111 l Density By Soeclf1C8tion 
Dimensions Thickness 337 

Width 

Cross Section stringline 
(Primary) 
Cross Section template 
(Others) 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Teslina Cert D-Tvpe D Certification 

- - - - -

SAMPLE 
BY 

RCE 

RCE 

RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

GRANULAR SUBBASE 
Section 2111 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 
2/2 RCE Field Book 
lane 
km 
6/km RCE Field Book 

2/km RCE Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verificatlon 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of .1 

- - - - - - - - - -

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

- - - -



- - - - - - - - - - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. l.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (U.S.) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION 

Aggregates- AS 209 Refer to IM 
Fine 141101 527 for 
Aggregate- AS 209 report 
Coarse 14115\ number 
Portland Cement Quality AS 401 
l410ll 
Fly Ash (4108) Quality AS 491.17 

GGBFS (Ground Quality AS 491.14 
Granulated Blasl 
Furnace Slag) 
Curing Compounds Lab-
(4105) Tested 

Clear Curing AB 405.07 
Comoounds 141051 
Air Entraining Quality AB 403 
Admixture 14103) 
Waler Reducing Quality AB 403 
Admixture 14103 
Retarding Admixture Quality AB 403 
14103) 
Joint Sealer Lab 436.01, 436.02,436.03 
14136.02) Tested 
Backer Rod Lab AB 436.04 
14136.02) Tested 
Mixing Water (4102) Lab RCE .. 1 qt CTRL Not required for 

Tested 1/source potable water 
from municipal 
suoolv 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verificalion 
ASD-Approved Shop Drawing Cert C-Type C CertiflCalion CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Page 1 of 4 



Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (U.S.) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND I TESTBY RELATED IMS SAMPLE FREQ. SAMPLE REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE TYPE BY SIZE BY 

SOURCE INSPECTION 

Steel Reinforcement Refer to IM 
(4151) 527 for 
Dowels Quality AS 451 report 

number 
ne Bars Quality AS 451 

Continuous Quality AS 451 
Reinforcement 
General Use Quality AS 451 

PLANT INSPECTION 

Aggregates-Fine Grad * 302,306 CONTR 3/lot IM 301 CONTR Refer to IM ASSUR DME 1/100,000 sy IM301 DME See Notes 
(4ll0/4ll ll 33J 527 for CORR CONTR 1•1 day+ 10% IM 301 RCE SeeI.M. 

report V - f~iimlil¢t ~ o-mL 214 
Moist .. 308,527 CONTR 1 / half 1000 gm CONTR number Not 

day applicable 
with probe 

Sp. Gr. 307 CONTR I.M. 1000 gm CONTR 
527 

Quality AS 209 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Tvoe D Certification CONTR-Contractor MON-Monitor 

* A system approach may be applied, at the discretion of the DME 
Note 1: When Certified Plant Inspection is not provided, the Engineer is responsible for perfonning sampling and testing. 
Note 2: When the project engineer does the acceptance gradation testing, the assurance sample is to be split with the project engineer. This split sample is for correlation purposes, and if it is not a routine lot sample, should not be used for determining 
specification compliamce of a lot. However, arny non-<:ompliaat test rest:111 is to be resolved. 
~3~" • ltlkd __..Ii.it.I°"~•~ ~~ji,llJl}1.1~{il~ ~.i-.;l!jq6t,t. ollf'ir\f!Ur lf,t--J)M~.IJl a,r-.g11~~~~~ tW!d -.~.;bf m;a,,;. 

Page 2of 4 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (U.S.) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 

I RELATED IMS SAMPLE FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE TYPE BY SIZE BY 

PLANT INSPECTION 

Aggregates- Coarse Grad• ~ . 306 CONTR 3/lot 1.M. 301 CONTR Refer to IM ASSUR DME 1/100,000 sy IM 301 DME See Notes 
(4115) tt3e 527 for CORR CONTR 1,1 day+ 10% IM301 RC.E 

report V 0tae M~,~ ru:iiii Cm); 
Moist 308 CONTR 1 / half 2000 gm CONTR number 1000gm may be 

dav used (IM 301) 
Sp. Gr. 307 CONTR J.M. 527 2000 gm CONTR 1000gm may be 

used IIM 301) 
Quality AS 209 V DME 1/ 100,000 sy 50Ib CTRL 

Portland Cement Quality AS CertD Each V DME 1/100,000 sy 15 lb CTRL 
(4101) Load 

Cement CONTR 1/10,000 CONTR 
Yield CV 

Fly Ash Quality AS CertD Each V DME 1/100,000 sy 15Ib CTRL 
Load 

GGBFS(Ground Quality AS Cert Each V i;JM,I; 11.fQIMlOOt'Y l~lt> CT,RL 
Granulated Blast Load 
Furnace Slaol 
Air Admixture Quality AB 403 DME 1/lot 1 pint CTRL 

Water Reducer Quality AB 403 DME 1/lot 1 pint CTRL 

Retarding Admixture Quality AB 403 DME 1/lot 1 pint CTRL 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampllna & Testlna Cert D-Tvpe D Certification CON TR-Contractor MON-Monitor 

* A - System approach may be applied at the discretion of the DME 
Note 1: When Certified Plant Inspection is not provided, the Engineer is responsible for performing sampling and testing. 
Note 2: When the project engineer does the acceptance gradation testing, the assurance sample is to be split with the project engineer. This split sample is for correlation purposes, and if it is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 
~•-3~Jf'! ffl~1'!uM.9f!JI Qlil:C ...... ~ •-, . , . . eq(ffie N\1 -~-~ ;\Ii,:.~ !ri.Bf 18.j(J)a,"~1/~,~ '~g~!Wld cjui!Jf-.i;~ •c'fRL. 
Verification/Assurance samples not required when mix quantity is less than .. sq. yds. 

Page3 of 4 



Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. 1.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (U.S.) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 
I TEST BY RELATED IMS SAMPLE FREQ. SAMPLE REPORT S&T SAMPLE FREQ. SAMPLE SIZE TEST REPORT 

BY SIZE TYPE BY BY 
GRADE INSPECTION 

Chloride Solution Concentration 373 RCE 1/day Refer to IM 

Wire Mesh AS CERT A 527 for V DME 1/Project/YR 2ft X2 ft CTRL 
report 

Steel number 
Reinforcement: 
Dowels Quality AS 451 v .. DME 1/District/YR 2ft CTRL Steel sampling 

Tie Bars Quality AS 451 v .. DME 1 /District/YR 2ft CTRL Frequency 

General Use Quality AS 451 v .. DME 1/District/YR 48in CTRL Minimum of one 
per District per 
year 

Continuous Quality AS 451 v .. DME 1/District/YR 2·;-~J'p 1 CTRL 
Reinforcement 
Plastic Concrete Air 11L 327 RCE .. RCE ASSUR DME 1/100,000 sy DME 1/100 cy for 

1/1000 cy transit mixer 
,iiJtj 1 per day 

Grade Yield RCE 1/1000 cy RCE 

Beams .. 316,327,328 RCE 2/day RCE 
Hardened Concrete Thickness• .. 346,347 CONTR 1/2000 sy J.M. 346 RCE ASSUR CONTR 10% DME Monitor 

Sampling 
Smoothness 341 CONTR 100% CONTR CORR DME 10% DME 

Cert. Test Report 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samplil'IQ & TestiOQ Cert D-Type D Certification CONTR-Contractor MON-Monitor 

* Thickness cores sent to Central lab for additional project Information testing **None required when maturity is used 
Verification/Assurance samples not required when mix~ is less than~ sq. yds. 

Page4of 4 
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- - - - - - - - - - - - -------
Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (Metric) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION -

Aggregates- AS 209 Refer to IM 
Fine f4l!Ol 527 for 
Aggregate- AS 209 report form 
Coarse 141151 
Portland Cement Quality AS 401 
1410il 
Fly Ash (4108) Quality AS 491.17 

GGBFS (Ground Quality AS 491.14 
Granulated Blast 
Furnace SI=' 
Curing Compounds Lab-
(4105) Tested 

Clear Curing AB 405.07 
Comoounds 141051 
Air Entraining Quality AB 403 
Admixture 14103 l 
Water Reducing Quality AB 403 
Admixture 14103 
Retarding Admixture Quality AB 403 
141031 
Joint Sealer Lab 436.01, 436.02,436.03 
14136.02) Tested 
Backer Rod Lab · AB 436.04 
14136.021 Tested 
Mixing Water (4102) Lab RCE .. 1 L CTRL Not required for 

Tested 1/source potable water 
from municipal 
suolllv 

AS-Approved Source Cert A-Type A Certification . RCE-Resident Construction Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-Olstr1ct Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials .Office CORR-Correlation 
S&T-Samolina & Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Page 1 of 4 



Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (Metric) Units =Se __ c=t=io_.n'""'2 __ 1=2=2, _22_0_1, _22_1_3, 2_3_0_1, and _23_0_2 Supersedes April 3, 2001 

MATERIAL OR METHOD OF QC/ACCEPTANCE s&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION s&T .. 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE . TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE TYPE BY SIZE BY 
SOURCE INSPECTION 

Steel Reinforcement RefertolM 
(4151) 527 for 
Dowels Quality AS 451 report form 

ne Bars Quality AS 451 

Continuous Qualtty AS 451 
Reinforcement 
General Use Quality AS 451 

PLANT INSPECTION 

Aggregates-Fine Grad • . m306 CONTR 3/lot IM301 CONTR RefertolM ASSUR DME 1/100,000 m2 IM301 DME See Notes 
(4110/4111) II 527 for CORR CONTR 1•1day + 10% 

~ RCE SeeLM. 214 
report form I - Dll'ilB 

Moist .. 308,527 CONTR 1 / half day 1000 gm CONTR Not applicable 1o1 

orobe 
Sp. Gr. 307 CONTR I.M. 527 1000 gm CONTR 

Quality AS ~ 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certiflcation DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolina & Testina Cert D-Tvoe D Certification CON TR-Contractor MON-Monitor 

* A system approach may be applied, at the discretion of the DME 
Note 1: When Certified Plant Inspection Is not provided, the Engineer is responsible for performing sampling and testing. 
Note 2: When the project engineer does the acceptance gradation testing, the assurance sample is to be split with the project engineer. This split sample Is for correlation purposes, and if it is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. · 

Page 2 of 4 
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- - - - - - - - - - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matis. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (Metric) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR MErHODOF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 

I RELATED IMS SAMPLE FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE TYPE BY SIZE BY · 

PLANT INSPECTION 

Aggregates- Coarse Grad• 302,306 CONTR 3/lot I.M. 301 CONTR Refer to IM ASSUR DME 1/100,000 m2 IM301 DME See Notes 
(411.5) II 527 for CORR CONTR 1atday +10% IWi RCE 

report form !ii . ID llli1U 
Moist 308 CONTR 1 I half 1000 gm CONTR 

dav 
Sp. Gr. 307 CONTR I.M.527 1000 gm CONTR 

Quality AS 209 V DME 11 100,000 m2 22kg CTRL 

Portland Cement Qualitr AS Cert D Each V DME 11100,000 m2 7 kg CTRL 
(4101) Load 

Cement CONTR 117500 CONTR 
Yield m3 

Fly Ash Quality AS CertD Each V DME 11100,000 m2 7 kg CTRL 
Load 

GGBFS(Ground Quality AS Cert Each g - ID fflU 
Granulated Blast Load 
F um ace Slaa l 
Air Admixture Quality AB 403 DME 1/lot 0.5 L CTRL 

Water Reducer Quality AB 403 DME 1/lot 0.5 L CTRL 

Retarding Admixture Quality AB 403 DME 1/lot 0.5 L CTRL 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samotlna & Testina Cert D-Tvoe D Certification CONTR-Contractor MON-Monitor 

* A - System approach may be applied at the discretion of the DME 
Note 1: When Certified Plant Inspection Is not provided, the Engineer is responsible for performing sampling and testing. 
Note 2: When the project engineer does the acceptance gradation testing, the assurance sample Is to be split with the project engineer. This split sample Is for correlation purposes, and if it is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any oon-<:omplianl test result Is to be resolved. 

Verification/Assurance samples not required when mix quantity is less than 2000 m2. 

Page 3 of 4 



Sampling and Testing Guide-Minimum Frequency 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING 
Matts. I.M. 204 CURB & GUTTER, AND PAVED SHOULDERS October 2, 2001 

Appendix E (Metric) Units Section 2122, 2201, 2213, 2301, and 2302 Supersedes April 3, 2001 

MATERIAL OR M.ETHODOF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION s&T .. 

ITEM AND 
I TESTBY RELATED IMS SAMPLE FREQ. SAMPLE REPORT S&T SAMPLE FREQ. SAMPLE SIZE TEST REPORT 

BY SIZE TYPE BY BY 
GRADE INSPECTION .. 

Chloride Solution Concentration 373 RCE 1/day Refer to IM 

Wire Mesh . AS CERT A 527 for V DME 1/Project/YR 0.5mX0.5m CTRL 

Steel 
report form 

Reinforcement: 
Dowels Quality AS 451 V .. DME 1/Dlstrict/YR 0.5m CTRL Steel sampling 

Tie Bars Quality AS 451 y .. DME 1/District/YR 0.5m CTRL Frequency 

General Use Quality AS 451 v .. DME 1/District/YR 1m CTRL Minimum ofone 
per District per 
year 

Continuous Quality AS 451 y .. DME 1/District/YR 2-0.5 m pcs. CTRL 
Reinforcement 
Plastic Concrete Air 318 327 RCE .. RCE ASSUR DME 1/100,000 m2 DME 1/75 m 3 for 

1/750 rn3 transit mixer 
minim 1 per day 

Grade Yield RCE 1/750 rn3 RCE 

Beams .. 316, 327,328 RCE 2/day RCE 
Hardened Concrete Thickness• .. 346, 347 CONTR 1/2000 m2 I.M. 346 RCE ASSUR CONTR 10% DME Monitor 

Sampling 
Smoothness 341 CONTR 100% CONTR CORR DME 10% DME 

Cert. Test Report 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certiflcation DME-District Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert 0-Tvoe D Certification CONTR-Contraclol' MON-Monitor 

* Thickness cores sent to Central lab for additional project information testing .. None required when maturity is used 
Verification/Assurance samples not required when mix quantity is less than 2000 m2. 

Page 4 of 4 

- - - - - - - - - - - - - - - - - - -



------- - - - - - - - - - - - -
Matis. I.M. 204 
Appendix F (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregates-Coarse 
(4127) 
Agg regales-Fine 
(4127) 
Hydrated Lime 
(4126/4127) 
Asphalt Cement 

Emulsions & 
Cutbacks 
Release Agent 

PLANT INSPECTION 
Aggregates (2303) Quality 

Combined Gradation 
Aggregate (4126, 
4127) 

Moisture .. 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

AS 209 

AS 491 .04 

AS 437 

AS 437 

AB 491.15 

Cert A-Type A CertiflCBtion 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Tvoe D Certification 

Note: Sample Frequencies based on Tons of Mix 

SAMPLE 
BY 

CONTR 

CONTR 

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (QMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. I SAMPLE I TEST 
SIZE TYPE BY Note 1 SIZE BY 

V DME 1/20,000 Ton 50 lb. CTRL 

3/lot I.M. 301 CONTR CORR. CONTR 1•1 day+ 10% I.M. DME/RCE 
ASSUR DME 1/20,000 T. 301 DME 

1 / half 1000 gm CONTR 
day 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VER IF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 2 

I 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

I.M. 216 
I.M. 216 

Dryer Drum 
Plants Only 



Matis. I.M. 204 
Appendix F (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 
Mineral Filler 

Asphalt Cement DSR 
Quality 

Cutback Quality 
Viscosity 

Emulsion Residue 

GRADE INSPECTION 
Uncompacted Lab Density 
Mixture: 

Lab Voids 

Compacted Mixture Density 
Thickness 
Voids 

Smoothness 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS SAMPLE 

BY 

DME 

AS Cert D CONTR 

AS 329 RCE 

AS 360 RCE 

321, 325 CONTR 

350, 510 CONTR 

320, 321 CONTR-
337 CONTR-
321 CONTR-

341 CONTR 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Tvoe D Certification 

Note: Venf/Assur/Corr not required under 2000 Tons of Mtx. 
Note: Sample Frequency based on Tons of Mix. 

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (QMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY Notes SIZE BY 

1/proj. 50gm DME 821278 

1/40 T 3 oz. Tin DME-
V DME 1/20,000 T of 1 qt CTRL 

Mix 
1/proj 1 qt DME 

1/proj 1 qt DME 

As per 50Ib CONTR CORR CONTR 1/day- 50Ib DME 
2303 

As per 50 lb CONTR CORR CONTR 1/day- 50Ib DME 
2303 V DME 1/20,000 T of 40Ib CTRL 

Mix 
lot 7/lot CONTR CORR CONTR 1•I day+10% DME 
lot 7not CONTR CORR CONTR 1,1 day+10% DME 
lot 7not CONTR CORR 1•I day+10% DME 

100% 100% CONTR CORR DME 10% DME 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 2 of 2 

. October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

log all shipments 
Test 1,1 3days 
then 1/week 
log all shipments 

Plastic bottle 
reQUired 

May be adjusted 
by DME as per 
2303 
May be adjusted 
by DME as per 
2303 
Witness by RCE 
Witness by RCE 
Witness by RCE 

- - - - - - - - -----------



-------- -----------
Matis. I.M. 204 
Appendix F (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 

SOURCE INSPECTION 
Aggregates-Coarse AS 209 
(4127) 
Aggregates-Fine AS 209 
(4127) 
Hydrated Lime AS 491 .04 
(4126/4127) 
Asphalt Cement AS 437 

Emulsions & AS 437 
Cutbacks 
Release Agent AB 491 .15 

PLANT INSPECTION 
Aggregates (2303) Quality 

Combined Gradation CONTR 
Aggregate (4126, 
4127) 

Moisture CONTR .. 

AS-Approved Source Cert A-Type A Certifteation 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-SamDlill!I & Testing Cert D-Type D Certification 

Note: Sample Frequencies based on Mg of Mix 

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (QMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. I SAMPLE I TEST 
SIZE TYPE BY Note 1 SIZE BY 

V DME 1/20,000 Mg 22 kg CTRL 

3/lot 1.M. 301 CONTR CORR. CONTR 1•1day+10% 1.M. DME/RCE 
ASSUR DME 1/20,000 Mg 301 DME 

1 / half 1000 gm CONTR 
day 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verificalion 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of 2 

I 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

1.M. 216 
I.M. 216 

Dryer Drum 
Plants Only 



Matis. I.M. 204 
Appendix F (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 

PLANT INSPECTION 
Mineral Filler DME 

Asphalt Cement DSR AS Cert D CONTR 
Quality 

Cutback Quality AS 329 RCE 
Viscosity 

Emulsion Residue AS 360 RCE 

GRADE INSPECTION 
Uncompacted Lab Density 321, 325 CONTR 
Mixture: 

Lab Voids 350,510 CONTR 

Compacted Mixture Density 320, 321 CONTR .. 
Thickness 337 CONTR .. 
Volds 321 CONTR .. 

Smoothness 341 CONTR 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Samolina & Testina Cert D-Type D Certification 

Note: Venf/Assur/Corr not required under 2000 Mg of Mil(. 
Note: Sample Frequency based on Mg of Mix. 

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (QMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

I 
FREQ, SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 

SIZE BY TYPE BY Notes SIZE BY 

1/proj. 50gm DME 821278 

1/40 85gm Tin DME .. 
Mg V DME 1/20,000 Mg 1L CTRL 

of Mix 
1/proj 1L DME 

1/proj 1L DME 

As per 22 kg CONTR CORR CONTR 1/day .. 22 kg DME 
2303 

As per 22 kg CONTR CORR CONTR 1/day .. 22 kg DME 
2303 V DME 1/20,000 Mg 18 kg CTRL 

of Mix 
lot 7/lot CONTR CORR CONTR 1atday+10% DME 
lot 7/lot CONTR CORR CONTR 1•tday+10% DME 
lot 7/lot CONTR CORR 111 day+10% DME 

100% 100% CONTR CORR DME 10% DME 

RCE-Resldent Constructiori.Engineer/Projecl Engineer ASSUR-lndependent Assurance 
DME-Dlstrict Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 2 of 2 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

log all shipments 
Test 1113days 
then 1/week 
log all shipments 

Plastic bottle 
reouired 

May be adjusted 
by DME as per 
2303 
May be adjusted 
by DME as per 
2303 
Witness by RCE 
Witness by RCE 
Witness by RCE 

- - - - - - - - - - - - - - - - - - -



------- - - - - - - - - - - - -
Matis. I.M. 204 
Appendix G (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregates-Coarse 
(4127) 
Aggregates-fine 
(4127) 
Hydrated Lime 
(4126/4127) 
Asphalt Cement 

Emulsions & 
Cutbacks 
Release Agent 

PLANT INSPECTION * 
Aggregates (2303) Quality 

Combined Gradation 
Aggregate (4126, 
4127) 

Moisture .. 
AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samollna & Testina 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS SAMPLE 

BY 

AS 209 

AS 209 

AS 491.04 

AS 437 

AS 437 

AB 491.15 

RCE 

RCE 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert O-Tvoe D Certification 

*For certified Plant lnsp. on non-QMA projects. See OMA table for S & T guide. 
Note 1: Sample frequency based on Tons of Mix. 

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (Non QMA) 
Section 2303, 2213, and 2114 . 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. I SAMPLE I TEST 
SIZE BY TYPE BY Note 1 SIZE BY 

V DME 1/20,000 Ton of 50 lb. CTRL 
Mix 

3/lot 1.M. 301 RCE ASSUR DME 1/20,000 Ton of I.M. DME 
Mix 301 

1/ half 1000 gm RCE 
dav 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Oistrict Materials Engineer VERIF-Verificatlon 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 2 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

I.M. 216 

Dryer Drum 
Plants Onlv 



Matis. I.M. 204 
Appendix G (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 
Mineral Filler 

Asphalt Cement DSR 
Quality 

Cutback Quality 
Viscosity 

Emulsion Residue 

GRADE INSPECTION 
Uncompacted Lab Density 
Mixture 

Lab Voids 

Compacted Mixture Density 
Thickness 

Voids 

Smoothness 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samolina & Teslirl!I 

*witness by RCE 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS Cert D 

AS 329 

AS 360 

321,325 

350, 510 

320, 321 
337 

321 

341 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Type D Certification 

Note: Verif/Assur/Corr not required under 2000 Tons of Mix. 

- - - - -

SAMPLE 
BY 

DME 

RCE 

RCE-

RCE 

RCE 

RCE 

CONTR* 
CONTR* 

CONTR* 

CONTR 

-

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE ( NonQMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE TYPE BY SIZE BY 

1/proj. 50gm DME 821278 

1/40T 3 oz. Tin DME-
V DME 1/20,000 1 qt CTRL 

Tons of Mix 
1/proj 1 qt DME 

1/proj 1 qt- DME 

3/Lot 501b DME -As per 501b DME V DME 1/20,000 401b CTRL 
2303 Ton of Mix 
Lot 7/Lot RCE ASSUR CONTR 1•1day + 
Lot 7/Lot RCE ASSUR CONTR 10% DME 

1•t day+ 
10% 

Lot 7/Lot RCE 

100% 100% CONTR CORR DME 10% DME 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 2 of 2 

- - - - - - - - -

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

log all shipments 
Test 1•1 3days/ 
then 1/week 
log all shipments 

Plastic bottle 
required 

Tests 1/Lot 

- - - -



- - - - - -
Matis. I.M. 204 
Appendix G (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 

SOURCE INSPECTION 
Aggregates-Coarse AS 209 
14127) 
Aggregates-Fine AS 209 
(4127) 
Hydrated Lime AS 491.04 
(4126/4127) 
Asphalt Cement AS 437 

Emulsions & AS 437 
Cutbacks 
Release Agent AB 491 .15 

PLANT INSPECTION * 
Aggregates (2303) Quality 

Combined Gradation RCE 
Aggregate (4126, 
4127) 

Moisture RCE -
AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-SamplinQ & Testing Cert O-Type O Certlficatlon 

*For certified Plant lnsp. on non-QMA projects. See QMA table for S & T guide. 
Note 1: Sample frequency based on Mg of Mix. 

- - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE (Non QMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY Note 1 SIZE BY 

-

V DME 1/20,000 Mg of 22 kg CTRL 
Mix 

3/lot I.M. 301 RCE ASSUR DME 1/20,000 Mg of I.M. DME 
Mix 301 

1/ half 1000gm RCE 
day 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Oistrict Materials Engineer VERIF-Verificatlon 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 2 

- - - -
October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

I.M. 216 

Dryer Drum 
Plants Only 



Matis. 1.M. 204 
Appendix G (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 
PLANT INSPECTION 
Mineral Filler DME 

Asphalt Cement DSR AS Cert D RCE 
Quality 

Cutback Quality AS 329 RCE-
Viscosity 

Emulsion Residue AS 360 RCE 

GRADE INSPECTION 
Uncompacted Lab Density 321,325 RCE 
Mixture 

Lab Voids 350, 510 RCE 

Compacted Mixture Density 320, 321 CONTR* 
Thickness 337 CONTR* 

Voids 321 CONTR* 

Smoothness 341 CONTR 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Testing Cert D-Type D Certification 

* . 
Witness by RCE 

Note: Verif/Assur/Corr not required under 2000 Mg of Mix. 

- - - - - -

Sampling and Testing Guide-Minimum Frequency 

TYPE A & B ASPHALT CONCRETE ( NonQMA) 
Section 2303, 2213, and 2114 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

I TEST BY FREQ. SAMPLE REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE TYPE BY SIZE BY 

1/proj. 50gm DME 821278 

1140 85gmTin DME-
Mg V DME 1/20,000 1L CTRL 

Mg of Mix 
1/proj 1L DME 

1/proj 1L- DME 

3/Lot 22 kg DME -Asper 22 kg DME V DME 1/20,000 18 kg CTRL 
2303 Mg of Mix 
Lot 7/Lot RCE ASSUR CONTR 1•tday + 
Lot 7/Lot RCE ASSUR CONTR 10% DME 

1•1 day+ 
10% 

Lot 7/Lot RCE 

100% 100% CONTR CORR DME 10% DME 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 2 of 2 

- - - - - - - - -

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

log all shipments 
Test 1st 3days 
then 1/week 
log all shipments 

Plastic bottle 
required 

Tests 1/Lot 

- - - -



- - -
Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregate-Fine 
141101 
Aggregate-Coarse 
141151 
Granular 
Backfill /41331 
Portland Quality 
Cement/41011 
Fly Ash (4108) Quality 

Mixing Water (4102) Quality 

GGBFS (Ground Quality 
Granulated Blast 
Furnace Slaal 
Air Entraining Quality 
Admixture 
Retarding Admixture Quality 

Water redu_cing Quality 
Admixture 
Curing Compound Lab 
(4105) Tested 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samollno & Teslino 

- - - - - - - - - - -
Sampling and Testing Guide:-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 , =-:...:::....:. ~ ~ ~ 

-

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE I FREQ. SAMPLE TEST 

BY. SIZE BY TYPE BY SIZE BY 

AS 209 

AS 209 

AS 209 

AS 401 

AS 491.17 

RCE • - 1L CTRL 731 
1/project 

AS 491.14 

AB 403 

AB 403 

AB 403 

AB 405 DME 1/lot 1L CTRL -
Cert A-Type A Certification RCE-Resident Construction Engineer/Project.Engineer ASSUR-lndependent Assurance 
Cert B-Type B Certification DME-District Materials Engineer VERIF-Verificalion 
Cert C-Type C Certification CTRL.Central Materials Office CORR-Correlation 
Cert D-Tvoe D Certification CONTR-Contractor MON-Monitor 

Verificatlon/Assurarice samples not required when mix quanttty is less than 50 cu. yd. 

- - -
October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Not required for 
potable water from 
Municipal Supply 

Bridge Barrier Ralls 
AASHTO, M148, Cert. 
bv Manufacturer 

-

Note: When the Project Engineer does the acceptance gradation testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if It is not a routine lot sample, should not be used for determining 
. specification compliance of a lot. However, any non-<;ompllant test result is to be resolved. 

Page 1 of 7 



Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Pre-formed Joint Lab-
Sealer 14136) Tested 
Reinforcing Steel Quality 
Bars 141511 
Steel Pile (4167) Quality 

Concrete Pile Quality 
(4166) 
Timber Pile (4165) Quality 

Timber & (4162) 
Lumber 141631 
Concrete Anchors Quality 

Epoxy Grout Quality 

Concrete Sealer Quality 

Subdrain Pipe Quality 
/4143) 
Neoprene Bearing 
Pads (4195) 
Bronze Bearing 
Plates 14190.031 
AS-Approved Source_ 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samplin!I & Teslin!I 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CffiCULAR CULVERTS 
Sections 2403 2404 2405, 2406 2412 &2415 

' ' '=-..!..=> 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

ANO 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE 

BY SIZE BY TYPE BY SIZE 

AB 436 

AS 45 1 

467 

AS 570 

~ 462 Each 
Shipment 

- 462 Each 
Shipment 

AB 
453.09 
AB 
491.11 
AB 
491.12 
AS 443, 
448 
AS 
495.03 
ASD/CertA 

TEST 
BY 

Cert A-Type A CertiftcaUon RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
Cert B-Type B Certification CME-District Materials Engineer VER IF-Verification 
Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
Cert D-Tvoe D CertlficaUon CONTR-Contractor MON-Monitor 

Venlicat1on/Assurance samples not required when mix quanltty 1s less than 50 cu. yd. 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Rpt. or Cert by 
lndeoendent lnsp. A!lency 

Rpt. or Cert by 
Independent lnsp. Agency 

Note: When the Project Engineer does the acceptance gradatlon testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if It is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 

Page 2 of 7 

- - - - - - - - - - - - - - - - - - -



- - -
Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Steel Masonry Plate 
/4152\ 
Precast Units Quality 
/24071 
Anchor Bolts Lab 
(lighting, signing, Tested 
handraill /41531 
Structural Steel Quality 
(4152) 

Aluminum Bridge 
Rail & Anchor 
Assemblv 
Conduit (Electrical) Lab 
14185. l i Tested 
Bentonite 

Flowable Mortar Lab 
Tested-

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samolinc & Testing 

1!!1111 - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 

·~~ ' ' 

-

METJIOO OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 

ASDrawing/Cert A 

AS 570 

ASD 

- Cert A 

ASD Certs 

DME 1/ size 2'wlth CTRL 
coupling 

AS CertD 

Approved 525,375 
Trial Mix 

Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
Cert a:Type B Certification DME-District Materials Engineer VERIF-Verification 
Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Verification/Assurance samples not required when mix quantity is less than 50 cu. yd. 

- .. -
October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Monitor Sample According 
to plans or other 
instructions 

Tested by DME 

-

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample Is to be split with the Project Engineer. This split sample Is for correlation purposes and , if II Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-<:ompllant test result Is to be resolved. 

Page 3 of 7 



Matis. _I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 
Aggregate- Fine Gradation 
(4110) 

Moisture 

Sp. Gr. 

Quality 

Aggregate- Coarse Gradation 
(4ll5) 

Moisture 

Sp. Gr. 

Quality 

Portland w/c ratio 
Cement 

Quality 
AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

-
AS 

AS 

AS 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND cmcULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 , ,=...:.::::..=.. ·~ 

METHOD OF QC/ACCEPTANCE S& T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

AND 
RELATED IMS SAMPLE FREQ. SAMPL TEST REPORT S&T SAMPLE FREQ. SAMPL 

BY E BY TYPE BY E SIZE 
SIZE 

302,306 CONTR 3/lot IM CONTR 830211 . ASSUR DME 1/1000cy- IM30l 
301 CORR CONTR 1,1 day +10% IM30l 

308,528 CONTR 1/lot 1000 CONTR 830211 
gm 

307 CONTR IM528 1000 CONTR 830211 
gm 

209 

302,306 CONTR 3not IM CONTR 830211 -11- 301 ASSUR DME 1/1000 CY IM301 
CORR CONTR 1•tday+10% IM301 

308,528 CONTR 1/lot 2000g CONTR 830211 
m 

307 CONTR IM 528 2000g CONTR 830211 
m 

209 V DME 1/1000 cy 50Ib 

528 CONTR 1/pour CONTR 830211 

CertD 830211 V DME 1/1000cy 15Ib 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
TEST REPORT 

BY 

DME System Approach 
RCE Applicable 

See IM 528 If 
Moisture Probe is 
used 

DME System Approach 
RCE Applicable 

, 

CTRL 

CTRL 

Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
Cert B-Type B Certification DME-District Materials Engineer VERIF-Verificalion 
Cert C-Type C Certification CTRL-Cenlral Materials Office CORR-Correlation 
Cert O-Tvoe D Certification CONTR-Contractor MON-Monitor 

Venficat1on/Assurance samples not required when m1JC quantity Is less than 50 cu. yd. 

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is lo be split with the Project Engineer. This split sample Is for correlation purposes and , if ii Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. · 
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- - -
Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 

Fly Ash Quality 

GGBFS(Ground Quality 
Granulated Blast 
Furnace Slaal 
Air Entraing 
Admixture 141031 
Retarding Admixture 

Water Reducing 
Admixture 141031 

GRADE INSPECTION 

Plastic Concrete Air 
Content 
Slump 

Beams 

Cylinders 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T.Samplina & Testino 

... - - - - - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 

October 2, 2001 
Supersedes April 3, 2001 

Sections 2403 2404 2405 2406 2412 & 2415 , ~ ~ ~ ~ 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
ACCEPTANCE AND VERIFICATION S&T .. 

AND 
RELATED. IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE BY TYPE BY SIZE BY 

AS Cert Ea Load 830211 

AS Cert Ea Load 830211 

AB 403 RCE 1/lot». 0.5 L CTRL Sample lots not 
previously reported or 

AB 403 RCE 1/lot». 0.5 L CTRL as required by DME 

AB 403 RCE 1/lol». 0.5 L CTRL 

316,327 RCE 1/30 cy .. RCE 830211 ASSUR DME 1/1000 cy DME DME may adjust 

317,327 RCE 1/30cy .. RCE 830211 ASSUR DME 1/1000 cy Witness DME may adjust 
Onlv 

316,327, RCE 2/placement RCE 830211 As per2403.18 & 
328 .. 2403.18 

DME .. - Primary Projects Only 
3/project (Information onlvl 

Cert A-Type A Certification RCE-Resident Construction Engineer ASSUR-lndependent Assurance 
Cert 8-Type B Certification DME-District Materials Engineer VERIF-Verification 
Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
Cert D-Tvoe D Certification CON TR-Contractor MON-Monitor 

Verification/Assurance samples not required when mix quantity is less than 50 cu. yd. 

-

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is to be split with the Project Engineer. This split sample is for correlation purposes and , if it Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 

Page 5 of 7 



Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

GRADE INSPECTION 

Reinforcing Steel Quality 
14151\ 
Reinforcing Steel Quality 
Epoxy Coated 
141511 
Steel Pile (4167) Quality 

Timber Pile (4165) Quality 

Anchor Bolts Lab Tested 
~ighting, signing, 
handrail! 
Steel Masonry 
Plates /41521 
Bronze Bearing Lab Tested 
Plates /4190.03) 
Neoprene Bearing 
Pads (41991 
Alum. Bridge Rail & 
Anchor Assembly 
Drains (Std Steel Dimensions 
Pipe)(as per plan) Galvanized 
AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND cmcULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 ,=--:..::::....:~ ' ' 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

ANO 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE 

BY SIZE BY TYPE BY SIZE 

AS Cert A Each Field Book V DME IM451 6ft 
Shipment 

AS Cert A Each Field Book V DME 1 of largest 6ft 
Shipment .. bar in deck 

AS Cert A Each Heat Field Book DME IM467 

CertD 462 MON 

ASD DME .. 1 bolt CTRL 
1/project w/nut & 

washer 
ASD Cert A Each Field Book 

Shipment 
DME .. 1 only CTRL 

1/project 
AS 495.03 Each 820905 

Shipment 
ASD Each Field Book 

Shipment 
ASD Visual DME 1/project DME Test Report 

332 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
TEST REPORT 

BY 

CTRL 

CTRL Will be acceptance 
tested for coating 

CTRL Monitor by CTRL · 
Materials 
Test report by 
Independent Lab 
Sample only If not 
source inspected 

Approved by Materials 
Department 
Sample only if not 
source lnsoected 

Approved By 
Materials Dept. 

Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
Cert D-Tvoe D Certification CONTR-Contractor MON-Monitor 

Venficat1on/Assurance samples not required when mlX quantity is less than 50 cu. yd. 

Note: When the Project Engineer does the acceptance gradation testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if it is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 
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Matis. I.M. 204 
Appendix H (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

GRADE INSPECTION 
Timber (4162) Quality 
& Lumber /41631 
Subdarain Pipe Quality 
14143\ 
Flowable Mortar Flow Test 
(2506) .. 

Bentonlte Flow Test 

Smoothness (2317) Prornometer 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sam~liM & Testino 

- - -· - - - .. - - - -
Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404, 2405 2406 2412, & 2415 

' '""-'-=' 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE 

BY SIZE TYPE BY SIZE 

CertD 4162 Each 
Shipment 

AS CertD 443, Each 
448 Shioment 

375 RCE As needed RCE 830211 
for Project 
Control 

Visual 375 RCE 

Cert. Test Report 341 CONTR Each Each CONTR 821301 CORR DME 10% 
Project Wheelpath 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
TEST REPORT 

BY 

Mix Design approval 
byDME 

Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
Cert B-Type B Certification DME-District Materials Engineer VER IF-Verification 
Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
Cert D-T ype D Certification CONTR-Contractor MON-Monitor 

Venficallon/Assurance samples not requrred when mix quantity is less than 50 cu. yd. 

-

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample Is to be split with the Project Engineer. This split sample is for correlation purposes and, if ii Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 
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Matis. I.M. 204· 
Appendix H (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND cmCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 ,~~ ' ' 

MATERIAL OR METHOD.OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION 
Aggregate-Fine AS 209 
/41101 
Aggregate-Coarse AS 209 
141151 
Granular AS 209 
Backfill (41331 
Portland Quality AS 401 
Cement 14101 l 
Fly Ash (4108) Quality AS 491.17 

Mixing Water (4102) Quality RCE - 1L CTRL 731 
1/project 

GGBFS (Ground Quality AS 491.14 
Granulated Blast 
Furnace Slaal 
Air Entraining Quality AB 403 
Admixture 
Retarding Admixture Quality AB 403 

Water reducing Quality AB 403 
Admixture 
Curing Compound tab AB 405 DME 1/lot 1L CTRL 
(4105) Tested -
AS-Approved Source Cert A-Type A Certification RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolina & Testina Cert O-T voe D CertificaHon CONTR-Contractor MON-Monitor 

' . Venfication/Assurance samples not required when mix quantity IS less than 40 m3· 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Not required for 
potable water from 
Municioal Sunnlv 

Bridge Barrier Rails 
AASHTO, M148, Cert. 
by Manufacturer 

Note: When the Project Engineer does the acceptance gradation testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if It is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 
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Matis. I.M. 204 
Appendix H (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 ' ~ ~ ' ' 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 

SOURCE INSPECTION 
Pre-formed Joint Lab- AB 436 
Sealer (4136) Tested 
Reinforcing Steel Quality AS 451 
Bars (4151) 
Steel Pile ( 4167) Quality 467 

Concrete Pile Quality AS 570 
(4166) 
Timber Pile (4165) Quality · - 462 Each 

Shipment 

Timber & (4162) - 462 Each 

Lumber /4163\ Shipment 

Concrete Anchors Quality AB 
453.09 

Epoxy Grout Quality AB 
491.11 

Concrete Sealer Quality AB 
491.12 

Subdrain Pipe Quality AS 443, 
(4143) 448 
Neoprene Bearing AS 
Pads 14195\ 495.03 
Bronze Bearing ASD/CertA 
Plates 14190.0Jl 
AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance. 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verificalion 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling ·& Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Verification/Assurance samples not required when mix quantity is less than 40 m3· 

- - - -
October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Rpt. or Cert by 
lndeoendent lnso. Agencv 

Rpt. or Cert by 
Independent lnsp. Agency 

Note: When the Project Engineer does the acceptance gradation testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if It is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result Is to be resolved. 
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Matis. I.M. 204 
Appendix H (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 &2415 '~ ,=-.:.=,~ 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE BY TYPE BY SIZE BY 
SOURCE INSPECTION 
Steel Masonry Plate ASDrawing/Cert A 
14152) . 
Pre cast Units Quality AS 570 
{2407) 
Anchor Bolts Lab ASD 
(lighting, signing, Tested 
handrai0 141531 
StlllClural Steel Quality - Cert A 
(4152) 

Aluminum Bridge ASD CertB 
Rall &Anchor 
Assembly 
Conduit (Electrical) Lab DME 1/ size 0.5 mwith CTRL 
(4185.11 Tested couolina 
Bentonlte AS CertD 

Flowable Mortar Lab Approved . 525,375 
Tested- Trial Mix 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-Dlstrict Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing . Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolina & Testina Cert D-Tv00 D Certification CON TR-Contractor MON-Monitor 

Verification/Assurance samples not required when m,x quantity is less than 401113· 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

Monitor Sample According 
to plans or other 
Instructions 

Tested by DME 

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is to be split with the Project Engineer. This split sample is for correlation purposes and , if it Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non<0mpliant test result is to be resolved. 
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Matis. I.M. 204 
Appendix H (Metric) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 
Aggregate- Fine Gradation 
(4110) 

Moisture .. 
Sp. Gr. 

Quality AS 

Aggregate- Coarse Gradation 
(4ll5) 

Moisture 

Sp. Gr. 

Quality AS 

Portland w/c ratio 
Cement 

Quality AS 

Sampling and .Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 ,~=-:.....::..=:. , , 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE . AND VERIFICATION S&T 

AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPL 

BY SIZE BY TYPE BY ESIZE 

ii,306 CONTR 3not IM301 CONTR 830211 ASSUR DME 1ll50 m3,.. IM301 
CORR CONTR 1,1 dav +10% 

308,528 CONTR 1/lot 1000 gm CONTR 830211 

307 CONTR IM 528 . 1000 gm CONTR 830211 

209 

302,306 CONTR 3not IM301 CONTR 830211 .. 
DJ ASSUR DME 1/750 m3 IM301 

CORR CONTR 1•'day+10% 
308,528 CONTR 1/lot 2000gm CONTR 830211 

307 CONTR IM528 2000gm CONTR 830211 

209 V DME 1/750 m3 22 kg 

528 CONTR 1/pour CONTR 830211 

CertD 830211 V DME 1/750 m3 7 kg 

TEST 
BY 

DME 
RCE 

DME · 
RCE 

CTRL 

CTRL 
AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samclina & Testlna Cert D-TvnA D Certification CONTR-Contractor MON-Monitor 

VerifJCation/Assurance samples not required when mix quantity Is less than 40 m3· 

- - - -
October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
REPORT 

System Approach 
Aoolicable 
See IM 528 if 
Moisture Probe Is 
used 

System Approach 
Applicable 

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is to be split with the Project Engineer. This split sample is for correlation purposes and , if It Is not a routine lot sample, should not be used for detennining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 
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Matis. I.M. 204 
Appendix H (Metric} Units 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND cmcULAR CULVERTS 

October 2, 2001 
Supersedes April 3, 2001 

Sections 2403 2404 2405 2406 2412 & 2415 , ~ ~ ' ' 
MATERIAL OR MET.HOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 

CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 
ITEM AND 

RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE BY TYPE BY SIZE BY 

PLANT INSPECTION 
Fly Ash Quality AS Cert Ea Load 830211 

GGBFS(Ground Quality AS Cert Ea Load 830211 
Granulated Blast 
Furnace Slaal 
Air Entraing AB 403 RCE 1/lot- 0.5L CTRL Sample lots not 
Admixture 141031 previously reported or 
Retarding Admixture AB 403 RCE 1/lot .. 0.5L C,:RL as required by DME 

Water Reducing AB 403 RCE 1/lot- 0.5 L CTRL 
Admixture 141031 

GRADE INSPECTION 

Plastic Concrete Air 316,327 RGE 1/25 m3 .. RCE 830211 ASSUR DME 11750 m3 DME DME may adjust 
Content 
Slump 317,327 RCE 1/25 m3 .. RCE 830211 ASSUR DME 11750m3 Witness DME may adjust 

Only 
Beams lli,327, RCE 2/placement RCE 830211 As per2403.18 & 

: 328 .. 2403.19 
Cylinders DME .. m Primary Projects Only 

3/project (lnfonnation only) 
AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Venfication/Assurance samples not required when mix quantity 1s less than 40 m3, 

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is to be spltt with the Project Engineer. This split sample is for correlation purposes and , if it is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-<:ompliant test result is to be resolved. 
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Matis. I.M. 204 
Appendix H (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CUL VERT~ 

October 2, 2001 
Supersedes April 3, 2001 

Sections 2403, 2404, 2405, 2406, 2412, & 2415 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T .. 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE BY TYPE BY SIZE BY 

GRADE INSPECTION 
Reinforcing Steel Quality AS Cert A Each Field Book V DME IM451 2m CTRL 
141511 Shipment 
Reinforcing Steel Quality AS Cert A Each Field Book V DME 1 of largest 2m CTRL Will be acceptance 
Epoxy Coated Shipment - bar In deck tested for coating 
(415ll 
Steel Pile (4167) Quality AS Cert A Each Heat Field Book DME IM467 CTRL Monitor by CTRL 

Materials 
Timber Pile (4165) Quality CertD 462 MON Test report by 

Independent Lab 
Anchor Bolts Lab Tested ASD DME - 1 bolt CTRL Sample only if not 
(lighting, signing, 1/project w/nut & source inspected 
handrail) washer 
Steel Masonry ASD Cert A Each Field Book Approved by Materials 
Plates 141521 Shipment ' Department 
Bronze Bearing Lab Tested DME - 1 only CTRL Sample only if not 
Plates /4190.03) 1/project source insoected 
Neoprene Bearing AS 495.03 Each 820905 
Pads /41991 Shipment 
Alum. Bridge Rail & ASD Each Field Book Approved By 
Anchor Assembly Shipment Materials Dept. 
Drains (Std Steel Dimensions ASD Visual DME 1/project DME Test Report 
Pinellas per plan) Galvanized 332 
AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-Dlstrict Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Tvoe D Certification CONTR-Contractor MON-Monitor 

Venficatlon/Assurance samples not required when m1JC quantity Is less than 40 m3 

-

Note: When the Project Engineer does the acceptance gradation testing, the assurance samples is to be split with the Project Engineer. This split sample is for correlation purposes and , if it Is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-<:ompliant test result Is to be resolved. 

Page 6of 7 



Matis. I.M. 204 
Appendix H (Metric) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

Sampling and Testing Guide-Minimum Frequency 

STRUCTURAL CONCRETE, REINFORCEMENT, FOUNDATIONS & SUBSTRUCTURES, 
CONCRETE STRUCTURES, CONCRETE FLOORS, AND CONCRETE BOX, 

ARCH AND CIRCULAR CULVERTS 
Sections 2403 2404 2405 2406 2412 & 2415 '~ •=> , 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
ACCEPTANCE AND VERIFICATION S&T 

AND 

October 2, 2001 
Supersedes April 3, 2001 

REMARKS .. 
RELATED IMS SAMPLE FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 

BY SIZE TYPE BY SIZE BY 

GRADE INSPECTION 
Timber (4162) Quality CertD 4162 Each 
& Lumber/4163) Shipment 
Subdarain Pipe Quality AS CertD ffi, Each 
(4143) 448 Shipment 
Flowable Mortar Flow Test 375 RCE As needed RCE 830211 Mix Design approval 
(2506) .. for Project byDME 

Control 
Bentonile Flow Test Visual 375 RCE 

Smoothness (2317) Profllometer Cert. Test Report 341 CONTR Each Each CONTR 821301 CORR DME 10% 
Prolect Wheelnath 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

Venlication/Assurance samples not required when mix quantity 1s less than 40 m3 

Note: When the Project Engineer does the acceptance gradation testing, the assurance sample is to be split with the Project Engineer. This split sample is for correlation purposes and , if ii is not a routine lot sample, should not be used for determining 
specification compliance of a lot. However, any non-compliant test result is to be resolved. 

Page 7 of 7 

- - - - - --- - - - -- - - - - - - -



- - - - -
Matis. I.M. 204 
Appendix I (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Granular Surfacing 
Material (4120) 

GRADE INSPECTION 
Mixed Materials Density .. 
(2110) (Proctor) 

Uncompacted Pulverization 
Mixture Moisture 
Compacted Mixture Density 
(2110) Thickness 

Width 
Finished Subbase Cross 

Section 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samolino & TestinQ 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

I.M. 309 

2' Sieve 
Visual 
311 , 312,334 

337 

Stringline .. 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Tvoe D Certification 

-

SAMPLE 
BY 

RCE 

RCE 

RCE 

RCE 

- - - .. - - - ------
Sampling and Testing Guide-Minimum Frequency 

SOIL AGGREGATE SUBBASE 
Section 2110 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

21 mile 5000 gm RCE Field Book 
(min 
2/project) 

212 lane RCE Field Book 
mile 
212 lane RCE Field Book 
mile 

10/mi RCE Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Dlstrict Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 1 of 1 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Change of Soil 
type requires 
additional 
Proctors 

Template for 
secondary par!< 
and institutional 
roads 



Matis. I.M. 204 
Appendix I (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 
SOURCE INSPECTION 
Granular Surfacing AS 209 
Material (4120) 

GRADE INSPECTION 
Mixed Materials Density .. I.M. 309 RCE 
(2110) (Proctor) 

Uncompacted Pulverization 50.8 mm Sieve RCE 
Mixture Moisture Visual 
Compacted Mixture Density 311,312,334 RCE 
(2110) Thickness 337 

Width 
Finished Subbase Cross Stringllne,.. RCE 

Section 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Testing Cert D-Tvoe D Certification 

- - - - - -

Sampling and Testing Guide-Minimum Frequency 

SOIL AGGREGATE SUBBASE 
Section 2110 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

I FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

2/ km 5000gm RCE Field Book 
(min 
2/project) 

2/2 lane RCE Field Book 
km 
2/2 lane RCE Field Book 
km 

6/km RCE Field Book 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verificatlon 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Change of Soil 
type requires 
additional 
Proctors 

Template for 
secondary par1< 
and Institutional 
roads 

- - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Matis. I.M. 204 
Appendix K (U.S.) Units 

Sampling and Testing Guide-Minimum Frequency 

COLD-IN-PLACE ASPHALT CEMENT CONCRETE RECYCLING(NEW) 
Section 2318 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION S&T 

ITEM AND 

I TESTBY 
RELATED IMS SAMPLE FREQ. SAMPLE REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE TYPE BY SIZE BY 

SOURCE INSPECTION 
Emulsion Quality AS 437 
(Rej. Agent) 
(2318.02) 

GRADE INSPECTION 
RAP (2318.02) Max Size RCE 1•1 day+ 10Ib RCE 

1/ week 
Emulsion Quality CertD 
(Rej. Agent) Residue 360 RCE 1/10,000 gal. 1qt - DME 
Uncompacted Moisture 504 RCE 1/lot 30Ib - DME 
Mixture (2318.04) Densitv 504 RCE 1/lot 30 lb DME 
Compacted 

Moisture* 
504 CONTR 7/day CONTR 

Mixture (2318.04) 504 CONTR 7/day CONTR-
Density 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VERIF-Verificalion 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolina & Testina Cert O-Tvne D Certification CONTR-Contractor MON-Monitor 

*see I.M. 504 for Day 1 moisture correction factor. 

Page 1 of 1 

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Must use plastic 
bottle 
Sealed Container 

Witnessed by 
RCE 



Matis. I.M. 204 
Appendix K (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

COLD-IN-PLACE ASPHALT CEMENT CONCRETE RECYCLING(NEW) 
Section 2318 

MATERIAL OR METHOD OF QC/ACCEPTANCE s&T ASSURANCE, CORRELATION 
CONSTRUCTION TESTS ACCEPTANCE AND VERIFICATION s&T 

ITEM AND 
RELATED IMS SAMPLE FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST 

BY SIZE TYPE BY SIZE BY 

SOURCE INSPECTION 
Emulsion Quality AS 437 
(Rej. Agent) 
(2318.02) 

GRADE INSPECTION 
RAP (2318.02) Max Size RCE 1•t day + 5 kg RCE 

1/ week 
Emulsion Quality CertD 
(Rei. Aaentl Residue 360 RCE 1/38,000 L 1L .. DME 
Uncompacted Moisture 504 RCE 1/lot 14kg - DME 
Mixture (2318.04) Density 504 RCE 1/lot 14 kg DME 
Compacted 

Moisture * 504 CONTR 7/day CONTR 
Mixture (2318.04) 504 CONTR 7/day CONTR-

Density 

AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certification DME-District Materials Engineer VER IF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling & Testing Cert D-Type D Certification CONTR-Contractor MON-Monitor 

*see I.M. 504 for Day 1 moisture correction factor. 

Page 1 of 1 

- - - - - - - - - - - - - - -

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Must use plastic 
bottle 
Sealed Container 

Witnessed by 
RCE 

- - - -



- - -
Matis. I.M. 204 
Appendix L (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
ClassC Gradation 
Gravel 14120.03\ Qualitv 
Class A Crushed Gradation 
Stone 14120.041 Qualitv 
Class B Crushed Gradation 
Stone 14120.05\ Qualitv 
Class D Crushed Gradation 
Stone 14120.06\ Qualitv 
Aggregate for Type Gradation 
8, AC or cold laid Quality 
Bituminous Concrete 
(for driveways onlv\ 
Crushed Stone Base Gradation 
(for driveways only) Quality 
(4122\ 

GRADE INSPECTION 
Dimensions Thickness 

Width 
Cross Slooe 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samplina & Testina 

- -

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

AS 209 

AS 209 

AS 209 

AS 209 

AS 209 

Cert A-Type A Certification 
Cert 8-Type 8 Certification 
Cert C-Type C Certification 
Cert D-Tvpe D Certification 

- - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

GRANULAR SURFACING/DRIVEWAY SURFACING 
Section 2312 & 2315 

-

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION s&T 

SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
BY SIZE BY TYPE BY SIZE BY 

RCE 3/mi. Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance . 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

- - - -
October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 



Matis. I.M. 204 

Appendix L (Metric} Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

SOURCE INSPECTION 
Class C Gradation AS 209 
Gravel (4120.03) Qualitv 
Class A Crushed Gradation AS 209 
Stone (4120.04) Quality 
Class B Crushed Gradation AS 209 
Stone (4120.05) Quality 
Class D Crushed Gradation AS 209 
Stone (4120.06) Quality 
Aggregate for Type Gradation AS 209 
B, AC or cold laid Quality 
Bituminous Concrete 
(for drivewavs onlv\ 
Crushed Stone Base Gradation AS 209 
(for driveways only) Quality 
(4122) 

GRADE INSPECTION 
Dimensions Thickness 

Width 
Cross Slooe 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Samplina & Testing Cert D-Type D Certification 

- - - - -

Sampling and Testing Guide-Minimum Frequency 

GRANULAR SURFACING/DRIVEWAY SURFACING 
Section 2312 & 2315 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

SAMPLE FREQ. SAMPLE I TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
BY SIZE BY TYPE BY SIZE BY 

RCE 21km Field Book 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

- - - - - - - - - -

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

- - - -



- - - - - - - - - - - - - - - - - - -
Matis. I.M. 204 April 25, 2001 

Appendix M (U.S.) Units 

Sampling and Testing Guide-Minimum Frequency 

CONCRETE BRIDGE FLOOR REPAIR & OVERLAY AND SURFACING 
Section 2413 Supersedes October 3, 2000 

MATERIAL OR METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
CONSTRUCTION TESTS ACCEPTANCE AND VERIRCATION S& T -ITEM AND 

RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE BY TYPE BY SIZE BY 

SOURCE INSPECTION 

Aggregates-Fine AS 2Q2 
141101 
Aggregates-Coarse AS 2Q2 
(4115) 
Portland Cement Quality AS ill 
1410ll 
MixingWater/4102) Quality Lit> Tested RCE - 1 ~- CTRL Not needed for potable 

1/source M unicilal Water 
AJr Entraining Quality AB 403 
Admixture 141031 
Water Reducing Quality AB ill 
Admixture 141031 
Retarding Admixture AS 403 
{4103) 
Curing Compound Lit> ~ DME 1/lot 1 pl CTRL Salll>le lots not previously 
(410~) Tested 1/lot - reported 
PLANT INSPECTION 

Aggregat~Fine AS CERT 
141101 
Aggregat~Coarse Quality AS CERT w. DME 1/projed 501b CTRL DME may aqust frequency 
141151 -Portland Cement Quality AS CERT @ im, ml\te; ~il~ ~~ 
{410ll 
Air Entraining AB 403 RCE Each- 1 pl CTRL Sample If not previously 
Admixture 14103 l Lot reoorted 
Wmer Reducing AB ill RCE Each- 1 pl CTRL Sample if not previously 
·Admixture 141031 Lot rmnrted 
Retarding Admixture AB ill RCE Each- 1 pl CTRL Sample If not previously 
14103} Lct reported 
Latex Emulsion Certification Each 

Lot 
AS-.A,wroved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-.A,wroved Brand Cert B-Type B Certification □ME-District Materials Engineer VERIF-Verification 
ASD-.A,wroved Shqi Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Sampling& Tesllng Cert D-TllrlP. D Certification CONTR-Contractor MON-Monitor 

Page 1 of 2 



Matis. I.M. 204 

Appendix M (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

GRADE INSPECTION 

Plastic Concrete Air 
(2413) Slurrp 

Densily 

Thickness 

Cylinders 

Concrete Sealer Qualtty 
(2413.02) 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shq:) Drawing 
S&T-Samolino & Testina 

- - -

Sampling and Testing Guide-Minimum Frequency 

CONCRETE BRIDGE FLOOR REPAIR & OVERLAY AND SURFACING 
Section 2413 

April 25, 2001 

Supersedes October 3, 2000 

METHOD OF QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
ACCEPTANCE ANO VERIACATION S& T .. 

AND 

I I RELATED IMS SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE BY TYPE BY SIZE BY 

ill..ill RCE 1/100 sy RCE 830211 ASSUR DME 1/projed DME 

317,327 RCE 1/100 sy RCE 830211 ASSUR DME 1/projed Mness 
Onlv 

358 RCE .. RCE 1297 Minimum a 1 per 
6/bridge placement and 

wilnessbvlil~ 
RCE 3150 sy RCE Field Book 

DME 3/projed DME Primary Projects only 
0 nformalion Onlvl 

AB illJ.2 

Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependenl Assurance 
Cert B-Type B Certification DME-Districl Materials Engineer VERIF-Verification 
Cert C-Type C Certification CTRI.-Central Materials Office CORR-Correlation 
Cert D-T""" D Certificalion CONTR-Contrador MON-Monilor 

Page 2 of 2 

- - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Matis. I.M. 204 April 25, 2001 

Appendix M (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

CONCRETE BRIDGE FLOOR REPAIR & OVERLAY AND SURFACING 
Section 2413 Supersedes October 3, 2000 

IMTERIALOR IETHODOF QCIACCEPl'ANCE S&T A~RANCE, CORRELATION REIMRICI 
CONSTRUCTION TESTS ACCEPl'ANCE AND VERIACATION SIT -ITE■ AND 

REI.ATEDI• SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE BY TYPE BY SIZE BY 

SOURCE INSPECTION 

Aggegates-Fine AS 2Q2 
141 !0l 
~gregates-Coarse AS 2Q2 
(4115\ 
Portland Cement Quality AS ~ 
(4101\ 
Mixing Water WQ2.) Quality Lab Tested RCE - 1L CTRL Na needed for potable 

1~urce Municioal Water 
f,Jr Entraining Quality AB w 
Admixture (4103\ 
Wat.er Reducing Quality AB 1QJ 
Admixture /4103) 
Retarding Admixture AS ru 
/4!031 
Curing Compound Lab ill DME 1/lot 0.SL CJRL Sample lots not previously 
(4105\ Testoo 1Aot - reoorted 
Pl.ANT INSPECTION 

Agg'egat&-Fine AS CERT 
/4110) 
ftGgregate-Coerse Quality AS CERT I DME 1/project 22kg CTRL DME may adjust frequency 
141151 -Portland Cement Quality AS CERT I - - - -/41011 
f,Jr Enlrafling AB ru RCE Eacn- 0.SL CTRL Sample if not previously 
Admixture 14103 l La reoorted 
Wat.er Reducing AB 1QJ RCE Each- 0.SL CTRL Sample if not previously 
Admixture /41031 La reoorted 
Retarding Admixture AB 403 RCE Eadl .. 0.5 L CTRL Sample if not previously 
14103\ La reoorted 
Latex Emulsion Certifiaitioo Eadl 

La 
AS-Approved Source Cert A-Type A Certification RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
AB-Approved Brand Cert B-Type B Certifiaitioo DME-Oislricl Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-T ype C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolin!I & Testino Cert O-T voe D Certification CONTR-Contractor MON-Monitor 

Page 1 of2 



Matis. I.M. 204 April 25, 2001 

Appendix M (Metric) Units 

Sampling and Testing Guide-Minimum Frequency 

CONCRETE BRIDGE FLOOR REPAIR & OVERLAY AND SURFACING 
Section 2413 Supersedes October 3, 2000 

IMTERIALOR IETHODOF QC/ACCEPTANCE S&T AS8URANCE, CORRELATION REIMRKS 
CONSTRUCTION TESTS ACCEPTANCE AND \IERIFICA Tl0N S&T · .. 

ITE■ AND 

I I REI.ATS>- SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
BY SIZE BY TYPE BY SIZE BY 

GRADE INSPECTION 

Plastic Concrete Nr lli,327 RCE 111oom2 RCE 830211 ASSUR DME 1/projed DME 
(2413) Slump 317,327 RCE 1/100 m2 RCE 830211 ASSUR DME 1/projed Wilness 

Only 
Density 358 RCE .. RCE 1297 Minimum of 1 per 

6/bridge placement and 
witness bv RCE 

Thickness RCE 3/50 m2 RCE Field Book 

Cylinders DME 3/projecl DME Primary Prqeds ooly 
(Information Only) 

Cooaete Sealer Quality AB 491.12 
12413.09\ 

AS-Approved Source Cert A-Type A Certificatioo RCE-Resident Construclioo Engineer/Project Engineer ASSUR-lndependent Assurance 
All-Approved Brand Cert B-Type B Certificatioo DME-Oistricl Materials Engineer VERIF-Verification 
ASD-Approved Shop Drawing Cert C-Type C Certification CTRL-Central Materials Office CORR-Correlation 
S&T-Samolina & Testina Cert 0-T 1111A D Certification CONTR-Olntractor MON-Mooitor 

Page2 of 2 

- - - - - - - - - - - - - - - - - - ·-



- - - - -
Matis. I.M. 204 
Appendix P (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregates (4125) Quality 

Emulsions/Cutbacks Quality 

Emulsion & Compatibility 
Aaareaate 

GRADE INSPECTION 
Aggregate Quality 

Gradation 
Emulsion (1) Quality 

Residue 
Compatibility 

Cutback Quality 
Viscosity 
Anit-Strip 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-SamDllna & Testina 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

AS 

349 

301 
CertD 
Cert D 

323, 360 
349 

CertD 
323,329 

AB 323,374 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certillcation 
Cert D-Tvoe D Certification 

- - - - - - - - - -

SAMPLE 
BY 

DME 

RCE .. 
RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

BITUMINOUS SEAL COAT 
Section 2307 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

1/ source 1 qt & 10Ib DME/ 
CTRL 

V DME 1/proj. 50Ib CTRL 

1/20,000 1 qt DME V DME 1/proj. 1 gal. CTRL 
gal 
1•1 Day+ 1/ 1 qt & DME 
week 10Ib 
1/20,000 1 qt DME V DME 1/proj 1 qt CTRL 
gal 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VER IF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Note: (1) Poymer-modifled emulstons are not normally accepted on the basis of cert1ficat1on; pnor approval must be obtained from the DME before beginning shipments to a proiect. 

Page 1 of 1 

- - - -
October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Log all shipments 
Plastic bottle only 



Matis. I.M. 204 
Appendix P (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 
SOURCE INSPECTION 
Aggregates (4125) Quality AS 209 

Emulsions/Cutbacks Quality AS 

Emulsion & Compatibility 349 DME 
Aggregate 

GRADE INSPECTION 
Aggregate Quality 301 

Gradation CertD 
Emulsion (1) Quality CertD RCE 

Residue 323,360 .. 
Comr>atibilltv 349 RCE 

Cutback Quality CertD 
Viscosity 323,329 RCE 
Anit-Strip AB 323, 374 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Samolina & Testina Cert D-Tvoe D Certification 

Sampling and Testing Guide-Minimum Frequency 

BITUMINOUS SEAL COAT 
Section 2307 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

1/ source 1 L & 5 kg DME/ 
CTRL 

V DME 1/proj. 22 kg CTRL 

1175000 L 1L DME V DME 1/proj. 4L CTRL 
1•1 Day+ 1/ 
week 1 L & 5 ka DME 
1/75000 L 1L DME V DME 1/proj 1L CTRL 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor . . 

Note: (1) Poyrner-mod,fied emulsions are not normally accepted on the basis of certificat10n; poor approval must be obtained from the DME before beginning shipments to a proJecl. 

Page 1 of 1 

- - - - - - - - - - - - - - -

October 3, 2000 
Supersedes April 25, 2000 

REMARKS .. 
REPORT 

Log all shipments 
Plastic bottle only 

- - - -



- - -
Matis. I.M. 204 

Appendix T (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregates Fine 
14110\ 
Aggregates Coarse 
14115) 
Portland Cement Quality 
/4101) 
Fly Ash (4108) Quality 

GGBFS(Ground Quality 
Granulated Blast 
Furnace Slaal 
Curing Compound Lab 
14105) Tested 
Air Entraining Quality 
Admixture 141031 
Granular Backfill Gradation 

Quality 
Drain Tubing Quality 

Epoxy Grout 

Joint Seal~ Lab 
Tested 

Backer Rod 
/4136.02) 
Steel ReiMorclng Quality 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Samollna & Tesllna 

- -

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 200 

AS 200 

AS .4Q1 

AS 491 .17 

AS 491 .14 

405 

AB 403 

AS CERT 
AS CERT 
AS 443 

AB 491 .11 

436.01 
AB 436.02 
AB 436.04 

AS 451 

Cert A-Type A Certification 
Cert 8-Type B Certification 
Cert C-Type C Certification 
Cert 0-Tvoe D CertifJCation 

- - - - - - - - - - - - - -

SAMPLE 
BY 

Sampling and Testing Guide-Minimum Frequency 

BASE REP AIR (2212) 
PAVEMENT REP AIR (Patches) 

Sections 2529 and 2530 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 3 

October 2, 2001 

Supersedes April 3, 2001 

REMARKS 

REPORT 



Matis. I.M. 204 

Appendix T (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

PLANT INSPECTION 
Aggregates-Coarse Grad 
{4115) 

Moist 

Sp. Gr. 

Quality 

Aggregate- Fine Gradation 
{4110) 

Moisture 

Sp. Gr. 

Quality 

Portland Cement Quality 
(41011 
Fly Ash Quality 

Air Entraining 
Admixture 

· Water Reducing 
Admixture 
Retarding Admixture 

AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

- - -

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS SAMPLE 

BY 

302 306 - CONTR 

~ CONTR 

307 CONTR 

AS 209 

~~ CONTR 
lm'R - ~528 CONTR 

307 CONTR 

AS 209 

AS CERTD 

AS CERTD 

AB 403 -DME 
AB 403 -DME 
AB 403 -DME 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Type D Certification 

- - -

Sampling and Testing Guide-Minimum Frequency 

BASE REPAIR (2212) October 2, 2001 

Supersedes April 3, 2001 PAVEMENT REP AIR (Patches) 
Sections 2529 and 2530 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
AND VERIFICATION S&T .. 

I FREQ. SAMPLE TEST I REPORT S&T SAMPLE FREQ. SAMPLE I TEST REPORT 
SIZE BY TYPE BY SIZE BY 

3/lot 11! CONTR CORR CONTR 1•tday +10% J.M..3Q1 RC 
301 E 

1 / half day 1000 CONTR 
am 

1.M. 527 1000 CONTR 
am 

3/lot IM301 CONTR 830211 CORR IM301 RC 
CONTR 111 dav+10% IM301 E 

1/lot 1000 CONTR 830211 See IM 528if 
gm Moisture Probe is 

used 
IM528 1000 CONTR 830211 

gm 

Each Load 

Each Load 

1/lot 1 pt CTRL Sample lots not 
previously 

Mot 1 pt CTRL reported or as 
directed by DME 

1/lot 1 pt CTRL 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
CME-District Materials Engineer VERIF-Veriflcation 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 2of 3 

- - - - - - - - - - - - -



- - -
Matis. I.M. 204 

Appendix T (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

GRADE INSPECTION 
Plastic Concrete Air 

Slump 
Reinforcing Steel Quality 
Epoxy-Coated Steel Quality 

Calcium Chloride Concentr. 

Asphalt Mixes .. 
Hardened Cone. 
Smoothness .. 
AS-Approved Source 
AB-Approved Brand 
ASD-Approved Shop Drawing 
S&T-Sampling & Testing 

- -

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

~ 327 
318 327 
AS 451 
AS 451 

373 

Cert A-Type A Certification 
Cert B-Type B Certification 
Cert C-Type C Certification 
Cert D-Type D Certification 

- - - - - - - - - - - - - -

SAMPLE 
BY 

RCE 
RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

BASE REP AIR (2212) October 2, 2001 

Supersedes April 3, 2001 PAVEMENT REP AIR (Patches) 
Sections 2529 and 2530 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
AND VERIFICATION S&T .. 

FREQ. SAMPLE TEST BY REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
SIZE TYPE BY SIZE BY 

2/half day RCE 830224 
2/half day RCE 830224 
Each 
Shipment 

1/lot RCE 

.. Approval by DME 
See Plans/Specs 
for exclusions 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 3 of 3 

,. 



Matis. I.M. 204 

Appendix T (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

SOURCE INSPECTION 
Aggregates Fine AS 209 
14110) 
Aggregates Coarse AS 209 
14115) 
Portland Cement Quality AS 401 
(4101) 
Fly Ash (4108) Quality AS 491.17 

GGBFS(Ground Quality AS 491.14 
Granulated Blast 
Furnace Slaol 
Curing Compound Lab 405 
(4105) Tested 
Air Entraining Quality AB 403 
Admixture f4103l 
Granular Backfill Gradation AS CERT 

Quality AS CERT 
Drain Tubing Quality AS 443 

Epoxy Grout AB 491.11 

Joint Seal (4136.02) Lab 436.01 
Tested AB 436.02 

Backer Rod AB 436.04 
{4136.02) 
Steel Reinforcing Quality AS 451 

AS-Approved Source Cert A-Type A Certification 
AS-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing · Cert C-Type C Certification 
S&T-Sampling & Testing Cert 0-T voe D Certification 

- - - - -

SAMPLE 
BY 

Sampling and Testing Guide-Minimum Frequency 

BASE REP AJR (2212) 
PAVEMENT REP AJR (Patches) 

Sections 2529 and 2530 

QC/ACCEPTANCE s&T ASSURANCE, CORRELATION 
AND VERIFICATION s&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 3 

- - - - - - - - - -

October 2, 2001 

Supersedes April 3, 2001 

REMARKS 

REPORT 

- - - -



- - - - -
Matis. I.M. 204 

Appendix T (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

PLANT INSPECTION 
Aggregates-Coarse Grad 302 306 RI! 
(411S) 

Moist 308 

Sp. Gr. 307 

Quality AS 209 

Aggregate- Fine Gradation 302,306 
(4110) --Moisture - 308,528 

Sp. Gr. 307 

Quality AS 209 

Portland Cement Quality AS CERTD 
14100 
Fly Ash Quality AS CERTD 

Air Entraining AB 403 
Admixture 
Water Reducing AB 403 
Admixture 
Retarding Admixture AB 403 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert 8-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S& T-Samolina & Testina Cert D-T voe D Certification 

- - - - - - - - - - - - - -

SAMPLE 
BY 

CONTR 

CONTR 

CONTR 

CONTR . 

CONTR 

CONTR 

-DME -DME -DME 

Sampling and Testing Guide-Minimum Frequency 

BASE REP AIR (2212) October 2, 2001 

Supersedes April 3, 2001 PAVEMENT REP AIR (Patches) 
Sections 2529 and 2530 

QC/ACCEPTANCE S&T ASSURANCE,CORRELATION REMARKS 
AND VERIFICATION S&T .. 

I FREQ. SAMPLE I TEST I REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
SIZE BY TYPE BY SIZE BY 

3/lot I.M. CONTR CORR CONTR 1•t day +10% IM301 RCE 
301 

1 / half day 1000 CONTR 
gm 

I.M. 527 1000 CONTR 
gm 

3/lot IM CONTR 830211 CORR IM301 RCE 
301 CONTR 1ttdav+10% IM301 

1/lot 1000 CONTR 830211 See IM 528 W 
gm Moisture Probe Is 

used 
IM 528 1000 CONTR 830211 

gm 

Each Load 

Each Load 

1/lot 0.5 L CTRL Sample lots not 
prevlously 

1/lot 0.5 L CTRL reported or as 
directed by DME 

1/lot 0.5L CTRL 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VERIF-Veriflcation 
CTRL-Central Materials Office CORR-Correlation 
CON TR-Contractor MON-Monitor 

Page 2 of 3 



Matis. I.M. 204 

Appendix T (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS 

GRADE INSPECTION 
Plastic Concrete Air 318 327 

Slump 318 327 
Reinforcing Steel Quality AS 451 
Epoxy-Coated Steel Quality AS 451 

Calcium Chloride Concentr. 373 

Asphalt Mixes -Hardened Cone. 
Smoothness -AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Testing Cert D-Tvpe D Certification 

- - - - -

SAMPLE 
BY 

RCE 
RCE 

RCE 

Sampling and Testing Guide-Minimum Frequency 

BASE REP AIR (2212) October 2, 2001 

Supersedes April 3, 2001 PAVEMENT REP AIR (Patches) 
Sections 2529 and 2530 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION REMARKS 
AND VERIFICATION S&T .. 

I SA~~LE I I FREQ. SAMPLE TEST BY REPORT S&T FREQ. SAMPLE TEST REPORT 
SIZE TYPE SIZE BY 

2/half day RCE 830224 
2/half day RCE 830224 
Each 
Shipment 

Mot RCE 

- Approval by DME 
See Plans/Specs 
for exclusions 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
CME-District Materials Engineer VERIF-Verificalion 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 3 of 3 

- - - - - - - - - - - - - -



- - - - -
Matis. I.M. 204 

Appendix U (U.S.) Units 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

SOURCE INSPECTION 
Aggregate Gradation 
14120.02) Qualitv 
Aggregate Gradation 
(Paved Shoulder Quality 
Fllletsl 14120.071 

GRADE INSPECTION 
Dimensions Thickness 

Width 

METHOD OF 
ACCEPTANCE 

AND 
RELATED IMS 

AS 209 

AS 209 

Cross Section Temolate 
Aggregate (Paved 
Shoulder Fillets! Gradation Certification 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Samollno & Testina Cert D-Tvoe D Certification 

-

SAMPLE 
BY 

RCE 

- - - - - - - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

GRANULAR SHOULDERS 
Section 2121 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

3/mile 
3/mile RCE Field Book 
3/mile 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-District Materials Engineer VER IF-Verification 
CTRL-Central Materials Office CORR-C01Telatlon 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 



Matis. I.M. 204 

Appendix U (Metric) Units 

MATERIAL OR METHOD OF 
CONSTRUCTION TESTS ACCEPTANCE 

ITEM AND 
RELATED IMS SAMPLE 

BY 
SOURCE INSPECTION 
Aggregate Gradation AS 209 
(4120.02) Qualitv 
Aggregate Gradation AS 209 
(Paved Shoulder Quality 
Fillets) (4120.07) 

GRADE INSPECTION 
Dimensions Thickness 

Width RCE 
Cross Section Template 

Aggregate (Paved 
Shoulder Fillets l Gradation CertifJCation 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-Sampling & Testing Cert 0-Type D Certification 

- - - - - -

Sampling and Testing Guide-Minimum Frequency 

GRANULAR SHOULDERS 
Section 2121 

QC/ACCEPTANCE S&T ASSURANCE, CORRELATION 
AND VERIFICATION S&T 

I FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

2/km 
2/km RCE Field Book 
2/km 

RCE-Resldent Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Dlstrict Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

October 3, 2000 

Supersedes April 25, 2000 

REMARKS .. 
REPORT 

- - - - - - - - - - - - -



- - - - -
Matis. I.M. 204 

Appendix V (U.S.) Units 

IIATEIIAL OR IETHODOF 
CONSTRIICT10N TESTS ACCEPTANCE 

rrE■ AND 
· REIATED-

SOURCE INSPECTION 

Drain Tw ng <1.ill) Quality AS ill 

Rodent Guard AB IDJll 
/4143.0ll 
Subdrain CAJUet AS 
14143\ 
Porous Backfil Quality AS 209 
(413 !l Gradation 
Granular Backfil Quality AS 209 
14133\ Gradation 
Class A (Outlets) Quality AS 209 
14120.04\ Gradation 
GRADE INIIPECTl0N 

DrainTwng~ Quality AS Cert 

Engineering Fabric AS ~ 
14196\ 
Subdrain CAJUet Quafity AS Cert 

Porouis Backfill Gradation AS Cert 
1413!\ 
Granular Backlil Gradation AS Cert 
14133\ 
Class A (OuUets) Gradation AS Cert 
(ill.QM) 

Metal Posts Visual 
(ill!Q2) 

AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert 8-Type B Certification 
ASD-Approved Shop Drawing Cert C-T ype C Certification 
S& T-Samolina & T eslina Cert D-T VM D Certification 

- -· - - - - - - -
Sampling and Testing Guide-Minimum Frequency 

SUBDRAINS 
Section 2502 

QC/ACCEPTANCE SIT ASSURANCE, CORRELATION 
AND VERIFICA 110N S&T 

- - -
April 25, 2001 

Supersedes October 3, 2000 

REIMRKS .. 
SAMPLE FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ SAMPLE TEST REPORT 

BY SIZE BY TYPE BY SIZE BY 

Eac:h Field Bod< MON RCE 1/project 3-5-foot CTRL Sample for 
Shipment .. pcs. =:tt°:w 

Each 
Shipment 
Each 
Shipment 
Each 
Shipment 

RCE 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Oistrict Materials Engineer VERIF-Veliflcation 
CTRL-Central Materials Office CORR-Correlatiori 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

- -



Matis. I.M. 204 

Appendix V (Metric) Units 

MATERIALOR IETitODOF 
CONSTRIJC110N TESTS ACCEPJANCE 

rTE■ AND 
RELATEDl■S SAMPLE 

BY 
SOURCE INSPECTION 

Drain Ttbing ~ Quality AS ID 

Rodent Guard AB ffi.,.Q1 
14143.0ll 
Sulxlrain QJttet Af?, 
14143\ 
Porous Backfin Quality Af?, 209 
14131) Gradation 
Granular Backfill Quality AS 20.2 
{4133) Gradation 
Class A (Outlets) Quality AS 2Q2 
14120.041 Gradation 
GRADE INSPECTION 

Drain Ttbi~ (4143) Quality AS Cert 

Engineering Fabric AS 496.01 
14196\ 
Sulxlrain QJUet Quafity AS Cert 

Porouis Back!il Gradation AS Cert 
/413ll 
Granular Backfil Gradation AS Cert 
14133\ 
Class A (OuUets) Gradation AS Cert 
(ill.QM) 

Metal Posis Visual RCE 
(lli1,Q2) 

Af?,-Approved Source Cert A-Type A Certiflcatioo 
AB-Approved Brand Cert B-Type B Certificatioo 
ASD-Approved Shop Drawing Cert C-T ype c Certificaoon 
S&T-Samolina & Teslina Cert D-TllllA o Certificaoon 

- - - - - -

Sampling and Testing Guide-Minimum Frequency 

SUBDRAINS April 25, 2001 

Section 2502 Supersedes October 3, 2000 

QCIACCEPJANCES&T ASSURANCE, CORRELATION RElllRKS 
ANDWRIRCATION S&T .. 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
SIZE BY TYPE BY SIZE BY 

Eadl FieklBod< MON · RCE 1/project 3-2m pcs. CTRL Sample for 
Shipment - ~av« 

ft. onlv 

Each 
Shipment 
Each 
Shipment 
Each 
Shipment 

RCE-Resideot Construction Engineer/Project Engineer ASSUR-lndependeot Assurance 
DME-Oistrict Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Mooitor 

Page 1 of 1 

- - - - - - - - - - - - -



- - - - -
Matis. I.M. 204 

Appendix W (U.S.) Units 

IIATERIALOR IETHODOF 
CONSTRUCTION TESTS ACCEPTANCE 

ITE■ AND 
RB.ATEDIE 

GRADE INSPECl10N 

Seeds4169.02 CertA 

Fertilizer 4 I 69. 03 AS 469.03 

lnoculant ~ Seed Manufacb.Jrer 
Recommendation 

Stk:king Agent Manufacturer 
Recommendation 

Sod4169.07 Visual 

Mulch 4169.07 Visual 

Stakes for Sod Visual 

lllmesh Visual 
4169.IOa 
WreStaples Visual 
4169.!0b 

- Excelsia Mat Visual 
4169.!0c 
Engineering Fabrics CertD LM. 496.01 

Silt Fence Wire and Visual 
Posts (Std. Rd. Plan 
RC-161 
AS-Approved Source Cert A-Type A Certification 
AB-Approved Brand Cert B-T ype B Certification 
ASD-Approved Shop Drawing Cert C-T ype C Certification 
S&T-Samnlina & Testina Cert D-T llllll D Certification 

- - - - - - - - - - - - -- -

SAMPLE 
BY 

Sampling and Testing Guide-Minimum Frequency 
WATER POLLUTION CONTROL 

EROSION CONTROL (New) 

Section 2525, 2601 

QC/ACCEPTANCE s&T ASSURANCE, CORRBAT10N) 
AND VERIFICA110N s&T 

FREQ. SAMPLE TEST REPORT S&T SAMPLE I FREQ. SAMPLE TEST 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

Field Book 

RCE Field Book 

RCE-Resident Construction Engineer/Project Engineer ASSUR-lndependent Assurance 
DME-Oislrict Materials Engineer VER IF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contraclor MON-Monitor 

Page 1 of 1 

April 25, 2001 

Supersedes October 3, 2000 

RElllRKS 

REPORT 



Matis. I.M. 204 

Appendix W {Metric) Units 

IIATERIALOR IEHODOF 
COIS11WCTION TES1S ACCEPl'AICE 

ITE■ AND 
RB.ATED• 

GRADE lll8PECTION 

Seedsili2.Q2 Cert A 

Fertmzer 4169.03 AS lli.fil 

lnoculant il6.2,Q1 Seed Manufacturer 
Recommendation 

Stickilg Agent Manufaclurer 
Recommendation 

Sod 4169.07 Visual 

Mulch4169.07 Visual 

stakes for Sod Visual 

1111 mesh Visual 
4169.l0a 
Wre Staples Visual 
4169 10b 
111BExcelsia' Mat Visual 
4169.lOc 
Engineering Fabrics CertD LM. 496.01 

Silt Fence Wire and Visual 
Posis (Std. Rd. Plan 
RC-161 
AS-Approved Source Cert A-Type A Certification 
AB-Approved B1c11d Cert B-Type B Certification 
ASD-Approved Shop Drawing Cert C-Type C Certification 
S&T-5amolina & Testina Cert D-Twe D Certificalion 

SAMPLE 
BY 

Sampling and Testing Guide-Minimum Frequency 
WATER POLLUTION CONTROL 

EROSION CONTROL (New) 

Section 2525, 2601 

QCIACCEPl'ANCE8&T A88URAICE, CORRELATION) 
AID \4ERIFICA 110N S&T · 

April 25, 2001 

Supersedes October 3, 2000 

REMARKS 

FREQ. SAMPLE TEST REPORT S&T SAMPLE FREQ. SAMPLE TEST REPORT 
SIZE BY TYPE BY SIZE BY 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

RCE Field Book 

Field Book 

RCE Field Book 

RCE-Resideot Conslruclioli Engineer/Project Engineer ASSUR-lndependeot.Assurance 
DME-Oistricl Materials Engineer VERIF-Verification 
CTRL-Central Materials Office CORR-Correlation 
CONTR-Contractor MON-Monitor 

Page 1 of 1 

- - - - - - - - - - - - - - - - - - -
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April 3, 2001 

e Iowa Department Of Transportatton 

Office of Materials Matis. I.M. 301 
Supersedes April 25, 2000 

AGGREGATE SAMPLING METHODS AND 
DETERMINATION OF MINIMUM SIZE OF SAMPLES FOR SIEVE ANALYSIS 

SCOPE 

This 1.M. sets forth approved sampling methods and the minimum amount of dry materials 
necessary for the determination of particle size distribution. 

LOCATION FOR SAMPLING 

To help ensure representative samples are taken, one of the following methods will be used for 
obtaining aggregate samples: 

1. Conveyor Belt/Template Method 

To obtain an off-the-belt sample: stop the belt, insert a template (as illustrated in the 
pictures below) at three or more separate locations along the belt, remove all material 
within the template, and combine it into the sample. In belt sampling, the ends of the 
template should be spaced just far enough apart to get an increment approximately one­
third the minimum mass (weight) of the sample. If the template does not yield the 
minimum size of sample in three locations, additional locations will be necessary. No 
less than three separate locations should be used in obtaining one sample. 

176 



April 25, 2001 Matis. I.M. 301 
Supercedes April 25, 2000 

2. Stream Flow Method 

3. 

When obtaining a sample by interception of the aggregate stream flow, care must be 
exercised, so the sampling device (See picture below.) passes quickly through the entire 
stream flow and does not overflow. At least three separate passes shall be made with 
the sampling device when obtaining a sample. Each pass is an increment of the sample. 
This is normally considered to be the best method to obtain a representative sample of 
coarse aggregate. 

Stockpile Method (for fine aggregate only, or as directed by the Transportation Center 
Materials Engineer) 

Stockpile sampling of fine aggregate may be accomplished by either using a shovel or a 
sand probe. When obtaining a field sample by the stockpile method, a minimum of three 
increments shall be taken at different locations around the stockpile. Avoid sampling in 

· areas prone to segregation, such as along the bottom of cone stockpiles. 

Note: Stockpile sampling of coarse aggregate should be avoided. If it becomes 
absolutely necessary to obtain a sample from a stockpile, consult the Transportation 
Center Materials Engineer to help devise an adequate and proper sampling plan. 

177 
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April 25, 2001 Matis. I.M. 301 
Supercedes April 25, 2000 

SHIPPING SAMPLES 

Transport aggregate samples in bags or other containers constructed to preclude loss or 
contamination of the sample, or damage to the contents from mishandling during shipment. 

Shipping containers for aggregate samples shall each have suitable identification attached and 
enclosed so that field reporting, laboratory logging and testing may be facilitated. 

SAMPLE SIZES 

Minimum sample sizes for sieve analysis of aggregates are based on the maximum size of the 
product and the intended use. The following table lists the required minimum field sample and 
test sample sizes based on the smallest sieve through which at least 95% of the sample will 
pass. 

SIEVE SIZE 

37.5 mm (1½ in.) 
25.0 mm (1 in.) 
19.0 mm (¾ in.) 
12.5 mm (½ in.) 
9.5 mm (¾ in.) 
4 .75mm (#4 sieve) 
2.36mm (#8 sieve) 

FIELD SAMPLE (kg/lbs.) 

23.0/50 
13.5/30 

9 .0/20 
9.0/20 
4.5/10 
4.5/10 
4.5/10 

TEST SAMPLE (kg/gms) 

5.0/5,000<2> 
3.5/3,500 
2.0/2,000 
1.5/1,500 
1.0/1,000<1> 

.5/500 

.2/200 

(Products with maximum sizes over 37.5 mm (1½ in.) are normally visually inspected. Contact 
the appropriate Transportation Center Materials Engineer.) 

(1) When testing fine aggregate for PC Concrete, the minimum test sample is 500 grams. 
(2) When testing 1 1 /2" aggregate for Special Backfill or Granular Subbase, the minimum test 

sample is 2500 grams. 

178 
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SECTION III 
AGGREGATE PROPERTIES AND 

CHARACTERISTICS 

Ideally, construction· aggregates should be 
composed of durable, abrasion-resistant 
particles free of any deleterious or 
objectionable materials such as clay, shale, 
coal, organic matter, etc. Their specific 
gravities and absorptions are important when 
they are incorporated into Portland cement or 
asphaltic concrete mixes. 

Aggregate Production Problems 
Three common problems occur during the 
production phase and also at the time of use. 
These are SEGREGATION, 
DEGRADATION, and CONTAMINATION. 
When any of these conditions occur, it will 
affect the performance of the aggregate for its 
intended use and may lessen the design life 
of the project. 

Segregation will occur anytime an aggregate 
is handled, and is especially predominate 
during construction of the stockpile. When a 
stacker conveyor is used, the finer (smaller) 
material will normally congregate in the 
center of the pile. The larger P.articles w_ill 
tend to roll to the outside of the pile. As 
material is fed out of the stockpile, gradation 
variation is likely to occur. 

When using a stacker conveyor, a helpful 
technique is using a movable stacker capable 
of building the stockpile in lifts. ff the 
stacker is set too high, segregation will still 
occur. Some materials, such as ''recycled 
asphalt paving" (RAP), have specifications 
controlling the height of individual lifts 
during stockpile construction. 

Truck dumping is another common method 
of stockpile construction. With some less 
critical aggregates, this is usually 

180 

Stockpile segregation 
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accomplished with trucks running on the 
stockpile to make additional lifts. This 
method can result in degradation 
(breakdown) of the material as the trucks 
drive across the stockpile. Also, as the height 
of the stockpile increases, aggregate dumped 
close to the edge will segregate, with the 
coarser material roll ing down the outside of 
the stockpile. Multiple lift truck stockpile 
construction of more critical aggregates, such 
as aggregate intended for use in paving, 
should be avoided. 

Using a dozer to construct a stockpile is not 
recommenaed, especially with an aggregate 
prone to degradation. When a dozer is used, 
it normally forms ramp areas that are used 
over and over, tending to grind the aggregate 
under the tracks. 

When loading material from a stockpile using 
an end loruler, it is best to work along the 
entire vertical face of the pile. Done 
properly, this tends to equalize the coarse and 
fine areas of the stockpile, minimizing the 
segregation. 

Contamination can easily happen during 
stockpiling. Material of one type may 
mistakenly be dumped into the wrong 
stockpile, contaminating both products. 
Different materials stockpiled too close to 
each other tends to lead to contamination 
where the stockpiles adjoin. Stockpiles 
should be constructed on sound bases to help 
eliminate contamination during the load-out 
process. Sometimes loader operators get too 
low when loading-out, or the bases may 
soften during the spring thaw or wet periods, 
increasing the danger of contamination from 
mud or dirt. 

A good inspector should be alert to 
segregation, degradation and contamination 
and take steps to correct the problem before 

181 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

the effected material can be incorporated into 
the project. 

Deleterious Material 
It is very important that the aggregate be kept 
clean and free from deleterious substances. I\~ 
For this reason, the specifications limit the ') 
amount of deleterious substances that can be y 
present. Shale, coal, chert, and other 
lightweight particles tend to float in a PC 
concrete mix. 

Resistance to Abrasion 
Abrasion is the mechanical wearing away of 
aggregate particles by friction and impact. 
Aggregates with low resistance to abrasion 
will readily wear away when used as 
surfacing materials or when exposed in 
pavement surfaces. They also degrade with 
handling. Excessive handling of aggregates 
with low resistance to abrasion can result in 
their containing relatively high percentages 
of fine material, often above the maximum 
level specified for the 75µm (#200) sieve for 
the particle aggregate involved. 

Los Angeles Abrasion Test 
Resistance to abrasion is determined by the · 
use of the Los Angeles Abrasion Machine, a 
cylindrical drum mounted on a horizontal 
shaft. A specified weight of coarse aggregate 
is placed in the machine along with a 
specified number of standard steel balls, the 
abrasive charge. After rotation at 30-33 rpm 
for 500 revolutions, the percentage of the 
aggregate sample that has been abraded to 
pass 1.70 mm (#12) sieve is reported as the 
loss due to abrasion, the percentage of wear. 

Natural gravels will generally develop wear 
losses of20% to 35% when tested for 
abrasion resistance. Crushed limestone 
aggregates will generally develop wear losses 
of 30% to 45%. Losses of 45% or more are 
commonly accepted to be indicative of 
aggregates with poor resistance to abrasion. 
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Durability and Soundness 
These two tenns are very similar in meaning 
and are often used interchangeably. The 
durability of an aggregate or other material is 
a measure of its ability to perform 
satisfactorily over an extendea period of 
time. Soundness of an aggregate is a 
measure of its ability to resist the detrimental 
effects of exposure to natural forces. 

Durability 
Aggregate related deterioration can lead to 
the premature failure of our Portland Cement 
Concrete (PCC) highways. Durability is 
done only for coarse aggregate for use in 
PCC. The designations of Class 2, Class 3, 
and Class 3 i durability are used. The best 
method to determine durability class is to 
obsenre the performance of a concrete 
pavement that was constructed with the 
coarse aggregate in question. If the 
pavement has performed satisfactorily for 20 
years, it is a Class 3 durability. Class 3i 
durability aggregates must perform 
satisfactorily for up to 30 years in interstate 
class highways. 

When a pavement performance history is not 
available, we have relied on ASTM 
Designation C666, Method B to make 
laboratory determination of the durability 
class. This consists of a series of 300 freeze 
anclthaw test cycles on a concrete specimen 
and takes approximately 6 months to 
complete. 

Much of an aggregate' s ability to perform in 
PCC is a function of the pore spaces between 
the mineral grains. These voids can be 
thought of as both large pores connected to a 
smaller, or capillary, pore system. It has 
been determined that aggregates with 
extensive capillary pore systems are subject 
to durability problems due to failure after · 
repeated freeze and thaw cycles. 
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Class 2 
Class 3 
Class 3i 

Durability Test-Sound wave machine with 
prepared samples (concrete cubes with 
brass plugs on each end). Sound wave is 
transmitted through each cube before 
subjecting the sample to 300 F&T cycles 
and that reading is compared to first 
reading. If the coarse aggregate used in the 
sample tends to be susceptible it will crack 
during the process and the second sound 
wave will indicate how much aggregate 
was affected. 
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A unique apparatus was designed and . 
constructed by the Iowa DOT Materials 
Laboratory personnel which measures the 
pore system of an aggregate particle in a 
relatively simple, quick ana environmentally 
safe test. the test is referred to as the "Iowa 
Pore Inde Test". This test, in conjunction 
with chemical analysis, has largely taken the 
place of the ASTM C666 test method in 
Iowa. 

Chemical testing is a rapid way to evaluate 
the salt-susceptibility of carbonate aggregates 
by directly measuring aggregate properties 
that were being determined by indirect 
physical test. X-ray fluorescence (XRF), X­
ray diffraction (XRD), and 
Thermongravimetric analysis (TGA), along 
with the Iowa pore index test, is used to 
generate an overall quality number. 
• X-ray fluorescence (XRF) provides an 
elemental analysis used to calculate oxide 
percents. 
•X-ray diffraction (XRD) determines 
mineralogy and is used primarily to 
determine purity of dolomite crystals. 
•Thermogravimetric analysi$ (TGA) 
determines grain and crystallite size and 
some mineralogy. 

The ASTM test takes approximately 6 
months to complete. Chemical testing can 
normally be completed in one week, and 
through years of in-house research, has 
proven to be a more reliable method to 
predict the aggregate' s durability. · 

Soundness 
Through the chemical testing research, an 
alternative method of predicting a coarse, 
carbonate aggregate's resistance to freeze and 
thaw cycles has been developed. It is 
suspected that the principle cause of 
aggregate failure is due to the clay content of 
the stone. Because clays are aluminosilicate 
minerals, the amount of alumina in the 
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aggregate will be a measure of the clay 
content in the stone. 

We use this test as a screenmg method for 
carbonate aggregates. If an aggregate sample 
fails the alumina content specification 
(AhOJ), the 'A' freeze and thaw test will be 
performed to determine compliance. The 
alumina test does not indicate other 
characteristics such as the presence of soft 
oolites, which could cause 'A' F & T non­
compliance. 

Method of Test for Determining the 
Soundness of Aggregates by Freezing 

and Thawing 
Test samples of coarse aggregate are 
alternately frozen and thawed for a 
prescribed number of cycles-16 in Method 
"A" for higher quality requirements, and 25 
cycles in Method "C" for lower quality 
requirements. In both methods, the 
percentage passing the 2.36 mm (#8) sieve, 
computed to a clean dry weight basis, is 
reported as the soundness loss. 

Method "A": 0.5% methyl alcohol is added 
to water in which the sample is immersed for 
thawing. This test is particularly severe on 
litnestone aggregates that contain 5% or more 
of insoluble material in the clay or silt-size 
particle range. Generally, this is also the 
litnestone that fails to perform well when the 
use of sound stone is required. 

Method "C": Test samples are thawed in 
water only. Freezing and thawing in water is 
not particularly severe, hence 25 cycles are 
required on this test while only 16 cycles are 
required when the water-alcohol solution is 
used. Any reasonably clean, coarse 
aggregate will perform well in this test and it 
is used for all materials, which do not require 
high quality aggregates. · 
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Specific Gravity 
Specific Gravity is a property that can be 
determined for all materials and is important 
for the aggregate inspector to understand. 
Simply defined, specific gravity is the 
relative density of a material to water, or the 
nwnber·oftimes heavier a material is than 
water. 

The specific gravity of aggregate to be used 
in a Portland cement concrete 
(PCC) mix is determined, at time of use, by 
the Pycnometer Method in Iowa. This 
method is described in I.M. 307, included in 
this manual, and personnel performing this 
test must possess a Level II Aggregate 
Certification. 

PCC mix designs are based on volwnetrics, 
which, for the aggregate portion of the mix, 
requires that the amount of each of the 
aggregates to be incorporated, per cubic yard 
of mix, be based on the "saturated surface­
dry"(SSD) weight of the individual material. 

SSD is defined as neither absorbing water 
from, nor contributing water to the concrete 
mix. The aggregate particles have all the 
moisture they can absorb with no "free" 
moisture on the particle surfaces. 

The bulk SSD specific gravity of each 
aggregate must be known to determine the 
correct amount of each aggregate needed in 
the PCC mix. The specific gravity of the 
aggregate is normally determinedJrom a 
series of tests performed on samples obtained 
during the production phase of each 
aggregate. Most aggregate sources have a 
uniform specific gravity as long as 
production practices stay consistent. 
Sources, which may have variable specific 
gravities, will usually be designated with a 
"DWU" (determined when used) in the T-
203 source instructional memorandum. 
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The s ecific gravity test performed at time of 
use (the plant site) is for verification ur.poses 
and to figure moisture percentages. The 
specific gravity to be used in determining 
batch weights is the one listed in the T-203. 
When the source indicates it is a "DWU", the 
plant technician is to call the appropriate 
District Materials office for the current 
specific gravity. 

The test results by the plant inspector at time ~ 
of use sliou a be within 0.020 of the intended t"'fi'-. 
specific gravity. If the result is not within 
this tolerance, the plant inspector should 
rerun the test. If the result is still not in 
conformance, the plant inspector is to notify 
the District Materials office for -investigation. 

Aggregate Moisture 
The amount of individual aggregates used in 
a Portland cement concrete mix is determined 
in the design process based on the 
Saturated-Surface-Dry weight of the 
material. Terms used to describe the 
moisture content of aggregate are as follows: 

• Oven-dry ( or constant-dry weight) -
containing no surface or internal moisture. · 
• Air-dry - dry at the particle surface but 
containing some internal moisture - this is 
somewhat absorbent. 
• Saturated-Surface-Dry - an ideal 
condition in which the aggregate can neither 
absorb nor contribute water. In this 
condition, the interior has absorbed all the 
moisture it can hold, but the surface is dry. 
• Damp or Wet - containing moisture on the 
particle surface. 

The free moisture present in aggregates must 
be accounted or when used in a Portland 
Cement Concrete mix. Aggregates 
containing free moisture carry that moisture 
into the mix during the batching process. If 
corrections are not made, the weight of the 
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individual aggregates containing this 
moisture will result in aggregate under 
yielding, that is, less aggregate in the mix 
than is required in the mix design. This 
"extra" water will also affect the 
water/cement ratio. 

An aggregate particle' s internal structure is 
made up of solid matter and voids that may 
or may not contain water. Sometimes the 
aggregates to be used may be in an 
"absorbent" condition, which means that 
during the batching process, the aggregates 
will actually absorb some of the mix water, 
resulting in a mix drier than intended, with 
more aggregate by weight than designed. 
Iowa specifies that a stockpile of coarse 
aggregate having absorption of0.5% or more 
shall be wetted and allowed to drain for at 
least 1 hour before use in the PCC mix. Fine 
aggregate, which is normally washed during 
the production phase, must be allowed to 
drain at least 24 hours before use in the mix. 
Also, at the time of use, aggregates must be 
handled in a manner that sill prevent 
variations of more than 0.5 percent in 
moisture content of successive batches. The 
plant operator is responsible to devise 
remedial measures. The moisture content is 
normally determined in Iowa by the 
pycnometer method when tested at the time 
of use (I.M. 308, included in this manual). 
Personnel performing this test must have a 
valid Iowa Level II Aggregate certification. 
If water can be observed draining or dripping 
from any individual aggregate moisture 
sample, the moisture content cannot be 
measured successfully with the pycnometer, 
nor can it be uniformly controlled in the 
proportioning process. The moisture 
content must be allowed to stabilize ( drain) 
before using the affected aggregate. 
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Unit Weight 
Unit weight is a ratio of weight to volume, 
such as kilograms per cubic meter uare. 
Unit weight is not a measure of quality, but it 
is useful in converting weights of material to 
volumes. See ASTM Designation C29. 

Shape and Surface Texture 
Particle shape of either coarse or fine 
aggregate may be angular, sub-angular, sub­
rounded, or rounded. 

Angular Sub-Angular Sub-Rounded Rounded 

0 cJ 
Aggregate particles should ideally be equal 
dimensionally and free of excessive amounts 
of flat and elongated pieces. Long, slender 
aggregate pieces should be avoided. The 
shape of aggregate particles many times 
depends on the type of crusher used in the 
processing operation. 

Particle shape and surface texture have a 
definite bearing on the quality of the :finished 
product. Base courses composed of angular 
particles will compact and key together to 
form a dense, tight base, while elongated and .:::QJ 
rounded particles will slide and roll without -<JI' 
compacting. 

On the other hand, rounded particles tend to 
make plastic concrete. The texture of 
aggregate particles is normally defined in the 
following sequence: lithographic, sub­
lithographic, fine-grained, medium grained, 
and coarse grained. Lithographic and fine­
grained particles are polished quite easily 
by normal traffic wear and in time become a 
maintenance problem. 
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Gradation 
Gradation is the particle size distribution of 
aggregates determined by using sieves with 
square openings. As an aggregate is moved 
or handled, there is tendency for the particle 
sizes to separate. This separation is known as 
segregation. Limits are usually specified for 
the percentage of material passing each sieve. 
There are several reasons for specifying 
grading limits and maximum aggregate size. 
Deviations from the grading limits seriously 
affect the uniformity of :finished work. 

Dense Graded Aggregate: 
Dense graded aggregates contain a proportion 
of material in each particle size present so as 
to minimize the void spaces between 
particles. 

Gap Graded Aggregate: 
Gap or open-graded aggregates contain too 
great an amount of particles of nearly the 
same size. This produces an open-type 
mixture with large void spaces. There are not 
enough of the smaller sizes to fill the voids 
between the larger sizes. 

Plasticitv Index: 
The plasticity index of an aggregate is 
determined in order to determine the 
presence and relative acti\'ity of contained 
clay minerals. In Iowa, the Atterberg test 
(Iowa Test Method 109-A) is used to 
determine the Plasticity Index (P.I.) of a soil. 
The P.I. is directly related to the amount of 
clay in a material and is determined by 
subtracting the plastic limit from the liquid 
limit. 

The Liquid Limit (L.L.) is that water content, 
expressed in percent dry weight, at which the 
material passes from a plastic to a liquid 
state. In general, it is determined by adding 
water to a portion of the minus 425 mm (#40) 
sieve size material until a certain consistency 
is reached. 
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After at least 15 minutes of aging in a 
humidity chamber, a small amount is 
transferred to a special pan on top of an L.L. 
machine. A groove is made through the 
middle of the sample on the pan, separating 
the two halves by a fraction of an inch. The 
number of"drops" needed to bring a portion 
of the two halves back together is used to 
determine if the proper amount of water was 
initially added. If the initial amount of water 
was wrong, the sample is re-mixed and re­
ran. The final sample is then weighed, dried, 
and again added, as well as the weight of the 
original grooved samples. 
The Plastic Limit (P.L.) is that water content 
expressed in percent dry weight at which the 
material asses from a semi-solid state to a 
plastic state. Generally, it is determined by 
adding water to a portion of the minus 425 
mm (#40) sieve size material and then rolling 
it between the palm of the hand and a clean 
dry table. If the ''threads" reach 3.175 mm 
( 1/8 in.) diameter without breaking, they are 
remade into balls and rolled again. When the 
balls cannot be made to reach the 3 .17 5 mm 
( 1 /8 in.) diameter thread size without 
breaking, they are placed in a pan for 
weighing, drying, and re-weighing to 
determine the weight of the threads. 

Summarv-Aggregates 
For the most purposes, aggregates must 
conform to certain requirements and should 
consist of clean, hard, strong, and durable 
particles free of chemicals, coatings of clay, 
or other fine materials that may affect 
construction. 
Weak, friable, or freeze-thaw susceptible 
aggregate particles are ~irable for normal 
open highway construction. ggregate 
containing natural shale or shale particles, 
soft and porous particles, and certain types of 
chert should be especially avoided since they 
have poor resistance to weathering. Visual 
inspection may often disclose weaknesses in 
coarse aggregates. 
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Section IV 

Sieve Analysis 

General Requirements 

Aggregate sieve analysis procedures are 

governed by the Standard Specifications of 

the Iowa Department of Transportation 

and the Materials Office Instructional 

Memorandum Manual. The applicable 

test methods in the Materials Manual are 

included primarily in the 300 series under 

the subsection "Aggregate." 

Sieve analysis is nothing more than the 

separation of a material based on particle 

size. For example, material that passes a 

38.1 mm (1 ½ in.) sieve and is retained on 

a 25.4 mm (1 in.) sieve would not contain 

any particle larger than 38.1 mm (1 ½ in.) 

nor smaller than 25.4 mm (1 in.). Sieves 

are normally arranged in a "nest" with the 

largest wire opening at the top of the nest 

and the smallest at the bottom. 

Iowa Department of Transportation 

Standard Specifications normally set limits 

on the percent passing a given sieve. The . 

percent of the total weight retained on 

each sieve must be found first. 
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Coarse Aggregate Sieves 

SI Units 
37.5mm 
25.0mm 
19.0mm 
12.5mm 
9.50mm 
4.75mm 

US Units 
1 ½ inch 
1 inch 
¾ inch 
½inch 
3/8 inch 
No. 4 (0.187 inch) 

Fine Aggregate Sieves 
SI Units US Units 
4.75 mm No. 4 (0.187 in.) 
2.36 mm No. 8 (0.0937 in.) 
1.18mm No. 16 (0.0469 in.) 
0.600 mm No. 30 (0.0234 in.) 
0.300 mm No. 50 (0.0117 in.) 
0.150 mm No. 100(0.0059 in.) 

Aggregate placed in 

coarsest sieve 

Coarsest Sieve 

Intermediate Sieves 

Finest Sieve 

Pan 



To calculate percent retained on any sieve, 

merely divide the weight retained by the 

original dry weight of the sample and 

multiply by 100. The percent passing each 

sieve is then determined from the percent­

retained column. 

194 

Percent retained= 

Weight retained x 100 

Original Dry Weight 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 



-------------------

-l,C) 
V, 



l 

J 

! 
,I 

April 27, 1999 

elowa Department of Transportation 

Office of Materials Matis. 1.M. 336 
Supersedes October 27, 1998 

METHODS OF REDUCING AGGREGATE FIELD SAMPLES TO TEST SAMPLES 

SCOPE 

This method outlines the proper procedure for reducing an aggregate sample to the proper test 
sample size. 

PROCEDURE 

The sample for testing should be approximately of the mass (weight) desired, conforming to the 
sample size for the material as indicated by Materials I.M. 301. The test sample must be the end 
result of the sample reduction method. Do not attempt to select a sample to an exact 
predetermined mass (weight). 

I. SPLITTING METHOD 

A. Apparatus 

1. Sample splitter (conforming to equipment requirements of AASHTO 
T248-95). 

2. Three catch pans 

3. Wide, flat-edged scoop 

B. Sample Preparation 

1. The sample shall be my enq~ to allow free flow of the aggregate 
through the chutes. 

C. Test Procedure 

1. Place the field sample on a hard, clean surface, such as a counter-top, 
concrete floor, or in a large, flat pan. 

2. Thoroughly mix the field sample until it appears homogenous. 

3. Place a catch pan under the chutes on each side of the splitter. 

4. Place increments of the field sample on the wide, flat-edged scoop and 
uniformly distribute it from edge to edge, so when it is introduced into the 
chutes, approximately equal amounts will flow through each chute. 
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October 2, 2001 

r.,,., towa Department 
_-,OfT~ 

PROJECTOEVELOPMENTOIVISION-OFFlCEOFMATERIALS 
INSTRUCTIONAL MEMORANDUM Matis. I.M. 302 

Supersedes October 3, 2000 

METHOD OF TEST SIEVE ANALYSIS OF AGGREGATES 

SCOPE 

This method of test covers the procedure for determination of the particle size distribution of 
aggregates. 

PROCEDURE 

A. Apparatus 

~ 1. 

2. 

Balance accurate to within ,QJ_percent of mass (weight) of the sample to be 
tested. NOTE: The balancesnall be reset to zero before each weighing. 

Sieves with square openings mounted on substantial frames are constructed in 
such a manner to prevent loss of material during sieving. Use suitable sieve 
sizes to furnish the information required by the specifications covering the 
material to be tested. The woven wire cloth shall conform to AASHTO M-92. This 
will normally consist of a set of each of the following: 

Box Sieves for testing coarse aggregates consisting of the following sizes: 

37.5 mm (11/:z-in.) 
25 mm (1-in.) 

19 mm (¾-in.) 
12.5 mm (1/:z-in.) 

9.5 mm (¾-in.) 
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4.75 mm (#4) 
2.36 mm (#8) 
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8. 

3. 

203 mm (8 in.) Diameter Sieves for testing fine aggregates consisting of the 
following sizes: 

4.75 mm (#4) 
2.36 mm (#8) 

1.18 mm (#16) 
600 µm (#30) 
300 µm (#50) 

150 µm (#100) 
75 µm (#200) 

Pan · 

A set of 305 mm (12 in.) Diameter Sieves may be used for testing fine 
aggregate or aggregate containing both coarse and fine material. 

Mechanical and hand-powered sieve shakers 

4. Drying oven or stove. 

5. Fiber bristle sieve cleaning brush (similar to stencil brush or cropped paintbrush) 

Test Sample 

1. Test samples for sieve analysis shall conform to the sample size for the 
applicable material as indicated by Materials I.M. 301 . 

2. Obtain the sample for sieve analysis (test sample) from the material to be tested 
(field sample) by the appropriate method as outlined in Materials 1.M. 336. The 
test sample shall be approximately of the mass (weight) desired when dry and 
must be the end result of the reduction. Reduction to an exact predetermined 
mass (weight) shall not be permitted. 
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C. 

D. 

Preparation of Sample 

1. When a determination of the amount of material passing the 75 µm (#200) sieve 
is required, the test sample must first be subjected to Materials I.M. ·306, Method 
of Test for Determining the Amount of Material Finer Than the 75 µm (#200) 
Sieve. Coarse aggregates may have a separate "wash" sample of the 
appropriate size (per I.M. 306) reduced from the remaining portion of the field 
sample, per 1.M. 336 . 

2. Coarse aggregates which have changes in moisture for different particle sizes 
· must be dried to a constant mass (weight). When the absorbed moisture stays 
essentially the same for different particle sizes the sample may be sieved at a 
surface-dry condition (no free water present). 

NOTE: Material from crushed composite (AC/PC) pavements shall be sieved at 
a surface-dry condition using no artificial heat. No gradation determination will be 
made for material finer than the 2.36 mm (#8) sieve. In some instances, larger 
particles may be coated to the extent that dry sieving will not accurately reflect 
the true gradation of the material. In these instances, the air-dried sample must 
be washed over the 2.36 mm (#8) sieve and allowed to come to a surface-dry 
condition by air-drying. The total percent passing this sieve is the sum of the 
washing loss and pan after dry sieving divided by the original (air) dry/mass 
(weight). Coated particles may also be a problem with some virgin aggregate 
material (e.g., Class D crushed stone, etc.). When this condition exists, the 
material shall be dried to a constant mass (weight), washed over the smallest 
sieve for which there is a specification requirement, and dried again. The total 
percentage passing this sieve is a combination of the washing loss and the 
amount passing the sieve obtained by dry sieving the washed sample divided by 
the original dry mass (weight). · 

Test Procedure 

1. Weigh and record the mass (weight) of the test sample as the Original Dry Mass. 

2. Sieve the sample over the required sieves. The sieving operation must be 
accomplished by using a lateral and vertical motion of the sieve(s) , accompanied 
by a jarring action , which keeps the sample moving continuously over the surface 
of the sieve. Do not attempt to turn or manipulate the aggregate particle through 
the sieve openings by hand. 

W hen using a mechanical sieve shaker, excessive sieving times may result in 
degradation of the sample. 

The sieving operation may be considered complete when not more than 0.5 X 
percent by mass (weight) of the original sample passes any sieve during an 
additional one minute of hand-sieving . 
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b. 

C. 

-515 

On the 4.75 mm (#4) and larger sieves, limit the amount of material 
carried on the sieve to a single layer when determining sieving to 
completion. 
Overloading of the 203 mm (8 in.) and 305 mm (12 in.) diameter sieves, 
4.75 mm (#4) and smaller, must be avoided to allow for sieving to 
completion . The weights retained should not exceed the following : 

203 mm (8 in.) diameter sieves 

4.75 mm (#4) 
and smaller 

200 grams 

305mm (12 in .) diameter sieves 

4.75 mm (#4) 

2.36mm (#8) 
and smaller 

850 grams 

450 grams 

If sieving to completion (as described above) is not readily accomplished , 
reduce the amount of material carried on the sieve. 

When the aggregate being tested has a .mixture of coarse and fine 
material, the portion of the sample finer than the 4.75 mm (#4) sieve may 
be distributed among two or more sets of sieves to prevent overloading of 
individual sieves. Alternately, the portion passing the 4.75 mm (#4) sieve 
may be reduced to a minimum of 500 grams using a mechanical splitter 
according to 1.M. 336. If this procedure is followed, compute the mass 
(weight) of each size increment of the original sample as follows: 

Where: 

W1 
A=-xB 

W2 

A = calculated mass (weight) of the material retained on each sieve 
based on the total sample mass (weight). 

W1= mass (weight) of the total amount of material passing the 4 .75 mm 
(#4) sieve. 

W2= mass (weight) of the reduced, minus 4.75 mm (#4) sieve material. 

B = mass (weight) of the reduced sample material retained on each 
sieve. 

NOTE: This method is recommended when using 203 mm (8 in.) 
diameter sieves to test the fine aggregate portion of a sample when 
overload is anticipated. If using 305 mm (12 in.) sieves and the original 
test sample is reasonably close to the required mass (weight) , overload 
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E. 

3. 

.. '5. 

should not occur. When sieve overload is anticipated on the 2.36 mm (#8) 
sieve only, sieve the original sample through the 2.36 mm (#8) box sieve 
before placing the fine portion in the nest of 203 mm (8 in.) round sieves. 

Clean the retained material from each sieve for weighing. Remove as much 
material as practical without damaging the wire cloth. Particles may be removed 
most readily from a sieve by inverting the sieve over a pan and tapping the sieve 
by hand and/or pushing (without force) the particles out of the mesh into the pan. 
Care must be taken while cleaning the sieves, so no damage occurs to the wire 
mesh by bending or breaking the wires. A fiber-bristle brush should be used for 
cleaning the 1.18 mm (#16), 600 µm (#30), and 300 µm (#50) sieves. Do not use 
a brush or any external force on the wire cloth to attempt cleaning the 150 µm 
(#100), or 75 µm (#200) sieves. If clogging of the mesh occurs on these finer 
sieves, they should be sent to the District Materials Laboratory for cleaning. 
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Calculations 

1. Divide the mass (weight) of the material retained on each sieve, and in the pan, 
by the Original Dry Mass (Weight) of the sample. When computing the percent 
retained of a washed sample the sum of the washing loss and pan mass 
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2. 

3. 

4. 

(weight) shall be divided by the Original Dry Mass (Weight). Computation shall be 
carried out to the nearest 0.1 percent when determining percent retained and the 
consequent percent passing. 

The percent-retained column should equal 100 percent when totaled. Because 
the mass (weight) of material retained on the sieves may not equal the Original 
Dry Mass (Weight), the total of the percentages retained may not equal 100 
percent. If this occurs, the percentages retained should be altered by prorating 
on the larger quantities, so they do equal 100 percent. 

The percent passing is then determined by subsequent subtraction starting with 
the sieve which had no material retained (100 percent passing). 

Sieve analysis results are to be reported in terms of percent passing and 
recorded to two significant figures, i.e., to the nearest whole percent for 
percentages above 10.0 and to the nearest tenth of a percent for lower results. 
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Fineness Modulus Calculation 
for Concrete Sand (Grad. #1 - 4110) 

AASHTO T27-93 

Add the cumulative percents retained, starting with the largest sieve retaining any 
material thru the #100 (150µm) sieve. Divide this total by 100 and report the result to the 
nearest 0.01. 

Example: 

¾" (9.5mm) 
#4 (4.75mm) 
#8 (2.36mm) 
#16 (1.18mm) 
#30 (600µm) 
#50 (300µrn) 
#100 (150µrn) 

Percent Retained Cumulative Percent Retained 

0 0 
3.6 3.6 
16.9 20.5 
19.6 40.1 
23.4 63.5 
26.1 89.6 
9.5 99.1 

Total Accumulative Percent Retained = 316. 4 

316.4 "7" 100 = 3.16 Fineness Modulus 
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IA 10Wa oepartn,ent 
.,, OfTralaspartatloc, 

April 27, 1999 PIIOJECTDEVELOPllliNTDMIION-OFFICEOFMATERIALS 
INSTRUCTIONAL MEMORANDUM 

Matis. 1.M. 306 
Supersedes October 27, 1998 

METHOD OF TEST 
TO DETERMINE THE AMOUNT OF MATERIAL 

FINER THAN THE 75 µm (#200) SIEVE IN AGGREGATE 

SCOPE 

This test method outlines the procedure for determining the quantity of material finer than a 75 
µm (#200) sieve by washing and dry sieving. 

PROCEDURE 

A. 

B. 

Apparatus 

1. A 75 µm (#200) sieve (wash sieve) 

2. A wash pan large enough to prevent loss of water and material 

3. Oven or drying stove 

4. Balance accurate to 0.1 percent of the sample mass (weight) 

5. A set of 203 mm (8 in.) or 305 mm (12 in.) sieves for dry sieving 

Test Sample 

1. Select the test sample from the material to be tested by an appropriate method 
as outlined in Materials 1.M. 336. 

2. 

3. 

When determination of specification compliance is needed on each or any of the 
following sieves: 1.18 mm (#16), 600 µm (#30), 300 µm (#50), or 150 µm (#100), 
subject the entire sample to this test procedure. 

When determination of specification compliance is needed for only the amount of 
material finer than the 75 µm (#200) sieve, reduce the remaining portion of the 
field sample from which the original test sample was selected, by the appropriate 
method as outlined in I.M. 336. A representative sample, sufficient to yield not 
less than the appropriate mass of dried material, as shown in the following table 
shall be selected: 
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C. 

Sieve Analysis 
Sample Mass (weight) kg 
(See Materials I.M. 301 .) 

5.0 kg 
3.5 kg 
2.0 kg 
1.5 kg 
1.0 kg 
0.5 kg 
0.2 kg 

Appropriate Minimum 
Mass (Weight) kg of Sample 

2.5 kg 
2.5 kg 
1.0 kg 

* 
* 
* 
* 

*Use entire sample. 

Test Procedure 

1. Place the sample in the oven at 11o·c (230°F) or on the stove and dry to a 
constant mass (weight). Care must be taken in drying the sample to avoid 
overheating causing the sample to "pop" or "sputter." 

2. 

3. 

4. 

5. 

Allow the sample to cool, weigh and record as the Original Dry Mass (Weight). 

Place the sample in the wash pan and add a sufficient amount of water to cover 
it. A detergent, dispersing agent, or other wetting solution may be added to the 
water to ensure a thorough separation of fine material from the coarser particles. 

Agitate the sample vigorously using a rotary motion of the pan for five to ten 
seconds. 

Pour off the water through the 75 µm (#200) wash sieve. When washing samples 
with a high silt content, it may be necessary to vibrate or lightly tap the wash 
sieve in order to keep the mesh open so the water and the minus 75 µm (#200) 
sieve material may pass through freely. Repeat this operation until the wash 
water appears almost clear. 
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D. 

6. Rinse the material retained on the 75 µm (#200) sieve back into the sample and 
decant as much water as possible by carefully pouring the water through the 75 
µm (#200) sieve. 

7. 

8. 

Dry the washed sample, allow to cool, weigh and record as the Dry Mass 
(Weight) of the washed sample. 

When determining only the amount passing the 75 µm (#200) sieve, screen the 
· sample over the 2.36 mm (#8) sieve and discard the retained material. Place the 

portion of material passing the 2.36 mm (#8) sieve on a nest of sieves including 
the 300 µm (#50), 150 µm (#100), and 75 µm (#200) sieves and the pan. The 
sieves larger than the 75 µm (#200) sieve is included for protection of the 75 µm 
(#200) sieve. Place the nest of sieves in the mechanical sieve shaker and sieve 
to completion (normally five minutes or less). Weigh and record only the material 
retained in the pan. 

9. When a complete sieve analysis is required, test the entire sample using the 
appropriate method as outlined in I.M. 302. 

Calculations 

01 P . 75 (#200) . = Washing Loss+ Pan 100 
' 0 assmg µm sieve Original Dry Mass (Weight) x 
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~~ Iowa Department of Transportation .... 
un,ce oT Matena1s 

GUIDELINES FOR VERIFYING CERTIFIED TESTING RES UL TS 

GENERAL 

Matis. I.M. 216 

Agency field personnel monitor certified testing by contractor personnel on a regular basis. Tolerances 
given herein are for use as guides to flag test result variations that indicate a possible discrepancy. 

TOLERANCES 
The tolerances shown in the following listing apply to the difference between certified test results and 
monitoring test results. When the tolerances are exceeqed, an immediate investigation must be made to 
determine possible cause so that any necessary corrections can be made. 

TEST NAME 

Slump of PC Concrete 

Air Content of PC Concrete 

Length of Concrete Cores 

Free Moisture in Aggregate, By Pycnometer 

Specific Gravity of Aggregate, by Pycnometer 

Moisture in Aggregate or Recycled Asphalt Paving, 
By Hot Plate 

Density of AC Concrete, by Displacement 

Pavement Profil~. by 7.6 m (25 foot) Profilograph, 
Profile Index, mm/km (in/mi): 

Less than 93 mm/km (6 in./mi.) 
93 to 311 mm/km (6 to 20 in./mi.) 

311 to 622 mm/km (20 to 40 in./mi.) 
More than 622 mm/km (40 in./mi.) 

TOLERANCES FOR AGGREGATE GRADATIONS 

TEST METHOD 

IM 327 

IM 318 

IM347 

IM308 

IM 307 

IM 321 

IM 341 

TOLERANCE 

6 mm(¼ in.) 

0.4% 

2 mm (0.10 in.) 

0.2% 

0.02 

0.3% 

0.02 

16 mm/km (1 in./mi) 
31 mm/km (2 in./mi.) 

47 mm/km (3 in./mi.) 
78 mm/km (5 in./mi.) 

Determining the precision of an aggregate sieve analysis presents a special problem because the result 
obtained with a sieve is effected by the quantity of material retained on the sieve and by results obtained 
on sieves coarser than the sieve in question. Tolerances are, therefore, given for different ranges of 
percentage of aggregate passing one sieve and retained on the next finer sieve used. 

Comparisons of test results are made on each fraction of the sample, expressed in percent that occurs 
between consecutive sieves. 
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Note: Comparisons of aggregate gradations are only valid if the two tests were made on a split sample. 

table 1 gives~ne,es for.the coaiie pprti'oo:(#4 sfeve~.size·in~I aiiatarger)fa'i:Kftheline•portion 
(matenaJ smalleithanlhe#4 siev~J Q,f ~- f.pr.~~is 9f_~bi~ aggreg~e fort:IMA, ~ 
2 :W411~ -~ . f9r~II -~v~ .;Stz~-

'fit,Je·1 To~~~:tc,r.-.11 gg,.,.._ij~~i~ ~ 
Size Fraction Between 
Consecutive Sieves,%* 

0.0 to 3.0 
3.1 to 10.0 

10.1 to 20.0 
20.1 to 30.0 
30.1 to 40.0 
40.1 to 50.0 

0.0 to 3.0 
3.1 to 10.0 

10.1 to 20.0 
20.1 to 30.0 
30.1 to 40.0 

Tolerance,% 

2 
3 
5 
6 
7 
9 

1 
2 
3 
4 
4 

*The monitoring analysis fraction is used to find the proper tolerance. Use of these tolerances is 
explained in the following examples. Gradation results are reported in two significant figures. Fraction 
differences between two sieves, one of which is reported to one decimal place, should be calculated to 
one decimal place. 
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EXAMPLE #1 - 57 CONCRETE STONE 

Gradation Percent Retained 
Percent PSG Monitor Certified Fraction Applicable 

Sieve Size Monitor Certified Fraction Fraction Diff. Tolerance Disposition 

37.S mm (U in.) 100 100 
2S mm (1.0 in.) 97 99 3 I 2 2 OK 
19 mm (3/4 in.) 72 65 25 34 9 (+4) 6 Suspect 
12.5 mm (O.S in.) 38 35 34 30 4 7 OK 
9.5 mm (3/8 in.) 12 8.8 26 26.2 0.2 6 OK 
4.75 mm (#4) 0.6 0.2 11.4 8.6 2.8 5 OK 

2.36 IMl (#8) .0.5 0.2 0.1 0.0 0.1 OK 
75µm (1200) 0.5 0.2 0.0 0.0 0.0 (-4) OK 
Pan 0 0 o.s 0.2 0.3 OK 

The size fraction between consecutive sieves is found by calculating the difference between the % PSG 
reported for the two sieves. For example, the fraction between the 37.5 mm (1 .5 in.) and 25 mm (1 in.) 
sieves for the above monitor test is 100 minus 97 equaling 3%. Between the 12.5 mm(½ in.) and 
9.5mm (¾ in.) sieves it is 38 minus 12 equaling 26%. Since nothing passes the pan, the size fraction 
between the 75 µm (#200) sieve and the pan is equal to the percent passing the 75 µm (#200). 

The example shows the fraction between each pair of consecutive sieve sizes for both tests and the 
difference between these fractions for both tests. The difference is compared with the applicable 
tolerance to determine a disposition. In this example, a suspect result is found in the fraction between 
the 25 mm (1 in.) and 19 mm (¾ in.) sieves. Since the suspect difference is due primarily to the% PSG 
results on the 19 mm(¾ in.) sieves, it is these results that should at least be investigated first. Only 
further investigation can determine which 19 mm(¾ in.) sieve, if any is faulty. 

Note: The applicable tolerance changes between +4. 75-mm/#4 and -4. 75-mm/#4 size fractions. Note in 
the following example the applicable tolerance change as it applies to a Fine Aggregate gradation. 

EXAMPLE 12 - CONCRETE SAND 

Gradation Percent Retained 
Percent PSG Monitor Cenified Fraction Applicable 

Sieve Size Monitor Certified Fraction Fraction Diff. Tolerance Disposition 

9.5 mm (311 In.) 100 100 
4'.7Smm(l4) 95 9' 5 5 0 (+4) 3 OK 

2.36111111(18) 88 86 7 9 2 2 OIC 
1.18mm(ll6) 72 71 16 15 1 3 OK 

600µm (no) "4 "4 28 r, 1 (-4) 4 OK 
300µm (ISO) .12 13 32 31 1 4 OK 
150 µm (1100) 1.5 l.3 10.S 11 .7 1.2 3 OK 
751,1111 ('200) 0.4 0.4 1.1 0.9 0.2 1 OK 

Pan 0.0 0.0 0.4 0.4 0 1 OK 
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EXAMPLE #3 :.. 13.2 mm (1/2 in) ACC STONE - COMBINED AGGREGATE 

Gradation Percent Retained +4.75 mm 
Percent PSG Monitor Certified Fraction Applicable 

Sieve Size Monitor Certified ·Fraction Fraction Diff. Tolerance Disposition 

19mm (3/4 in.) 100 100 
12.5 mm (0.5 in.) 99 99 I 1 0 2 OK 
9 .5 mm (3/8 in.) 87 86 12 13 1 5 OK 
4.75 mm (#4) 69 75 18 11 7 5 SUSPECT 
2.36 mm (#8) 54 56 15 19 4 5 OK 
1.18 mm (116) 41 42 13 14 1 5 OK 

600µm ('30) 28 29 . 13 13 0 5 OK 
300µm (#50) 15 15 13 14 1 5 OK 
150µm (#100) 9.1 11 5.9 4 1.9 3 OK 
75-µm (#200) 6 .9 8.6 2.2 2.4 0.2 2 OK 

Pan 0.0 0 .0 6 .9 8.6 1.7 3 OK 

NOTE: The applicable tolerance for this combined aggregate sample is from the +4. 75-mm/#4 table. 
In this example, the suspect fractions would indicate a possible problem for two pairs of 
consecutive sieve sizes involving the 4.75 mm (#4) sieves. This evidence and the difference 
in the test values found for the 4.75 mm(# 4) sieves, strongly point to an error in one of the 
4.75 mm(# 4) sieve results. 

When RAP mixes are used the comparison data is of the composite gradation results and not of the 
cold feed. 
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October 26, 1999 
Supersedes April 28, 1998 

Rev 08/99 Iowa Department Of Transportation 
Reported Gradations & I.M. 216 Comparison Report 

Project No.: ____ ________ _ 

Matis. 1.M. 216 
Appendix A 

FormM201 

Contract ID: _________ _ Intended Use: __________ _ 

County: _________ _ 

Cont./ Producer: 

Mix Design No.: _ _____ _ Good 

Mix Change (YIN): ____ _ Care Of Equipment: 

Date Of Change: ____ _ Sampling Procedure: __ _ 

Total , %AC: Splitting Procedure: -----
Effective % AC: - ---- Sieving To Completion : __ _ 

Proper Equipment: _ ___ _ 

Applicable Specs.: -----

D.O.T . Tested By: _ ________ __ _ 

Prod . / C.P.I. Tested By: _ ___ _ _ _____ _ 

Sample ID 

Sample ID 

Sieves 

25 • 19 

19 - 12.5 

12.5 • 9.5 

9 .5 • 4.75 

4.75 • 2.36 

2.36 - 1.18 

1.18 • 600 

600 • 300 

300 • 150 

150 • 75 

75 

Remarks: 

I 
Specs. 

I D.O.T. 

Prod. I C.P.I. 

D.O.T . Prod. I C.P.1. 

% Retained % Retained 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

25 19 12.5 

Toi. tomply 

Diff. % (YIN) 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

0.0 2 y 

Computations: _ _ _ 

Reporting : _ _ _ 

Cert. No.: ___ _ _ 

Cert. No.: ---- -

Sieve Sizes 

9.5 4 .75 2.36 1.18 600um 

Sieve Fraction Between 

consecuuve Sieves % 

0.0 To 3.0 

3 .1 To 10.0 

10.1 To 20 .0 

20.1 To 30 .0 

30.1 To 40.0 

40.1 To 50.0 

Fair Poor 

Date: _ _ _ _ _ 

Date: - ----

300um 150um 75um 

D.O.T. FBR: 0.00 

101ecance % 

2 

3 

5 

6 

7 

9 

Oistrbution __ Central Materials __ TC Materials _ _ Cont.lA'oducer _ _ Fl"oj. E'ngin- _ _ Technician 
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Rev 08.'99 Iowa Department Of Transportation 
Reported Gradations & I.M. 216 Comparison Report 

FormM200 

Project No.: ___________ _ Intended Use: ----------
Contract 0 .: ( Pavilg, structure, Palcq, - ) 

---------
County: Good Fair Poor ---------

Cont. I Producer: Gare Of Equipment: ---------
Design No.:------- Sampling Procedure: 

Coarse Agg. T-203A No.: ___ _ Splitting Procedure: 

FineAgg. T-203ANo.: ___ _ Sieving To Completion: 

Proper Eqlipment: ____ _ Computations: 

Applicable Specification: ____ _ Reporting: 

D.O.T. Tested By: __________ _ Cert. No.: ----- Date: -----
Prod./ C.P.I. Tested By: ___________ _ Cert. No. : ----- Date: 

Sieve Sizes 
37.5 25 19 12.5 9 .5 4.75 2.36 1.18 600um 300um 150um 75um 

Grad No. Sarrole O Soecs 

0 .0 .T. 

Prod. / C.P.I. 

Grad No. Sample ID 

I I 
0.0.T. Prod. / C.P.I. Toi. Comply Size Fraction Bel'lteen 

Sieves % Retained % Retained Diff. % (Y/N) Ci:m:Hlg,ili~ Sie~e:1 % Toleca□i;e ".(q 

37.5 - 25 NA NA 0.0 2 y Coarse Aggregate: 

25- 19 NA NA 0.0 2 y 0.0 to 3.0 2 

19 - 12.5 0.0 0.0 0.0 2 y 3.1 to 10.0 3 

12.5-9.5 0.0 0.0 0.0 2 y 10.1 to 20.0 5 

9.5 - 4 .75 0.0 0.0 0.0 2 y 20.1 to 30.0 6 

4.75 - 2.36 0.0 0.0 0.0 2 y 30.1 to 40.0 7 

2.36 - 75 0.0 0.0 0.0 2 y 40.1 to 50.0 9 

75um 0.0 0.0 0.0 2 y 

9.5 - 4.75 0.0 0.0 0.0 2 y Fine Aggregate: 

4.75 - 2.36 0.0 0.0 0.0 1 y 0.0 to 3.0 

2.36-1 .18 0.0 0.0 0.0 1 y 3.1 to 10.0 2 

1.18 - 600 0.0 0.0 0.0 1 y 10.1 to 20.0 3 

600 - 300 0.0 0.0 0.0 1 y 20.1 to 30.0 4 

300 - 150 0.0 0.0 0.0 1 y 30.1 to 40.0 4 

150 - 75 0 .0 0.0 0.0 1 y 

75um 0.0 0.0 0.0 1 y 

Remarks: ---------- - ------ - --------- ---- - - -----
llistri>.iion: Cenlral~ls TCMatBrials Conl.ll'rodlcar __ A"q. Ehgn,er Tect...icllr1 
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f+' 1owa Department Of Transportatton 
~ 

April25,2000 Office of Materials 
Matis. I.M. 307 

Supersedes October 26, 1999 

METHOD OF TEST 
SPECIFIC GRAVITY OF AGGREGATES 

FIELD PROCEDURES FOR LABORATORY TEST METHOD 201 

scope 

This method describes two procedures used for determining the bulk specific gravity of 
aggregates proposed for use in Portland Cement Concrete. 

PROCFDllRf A - 5PfClflC GRAVITY CE AGGRFGAJFS USING A PYNCNOMEIER 

A. 

B. 

C. 

Apparatus 

1. Balance having a capacity of at least 5,000 grams, accurate to 0.5 grams 

2. 

2. 

Pycnometer - a fruit jar supplied with a gasket and conical pycnometer top. A 
two-quart pycnometer is used for co~rse gggregfiles and .a ,.qpe:::9ua:,\~ 
pycnorneter is used f9r fine aggregate. ff a tw9-9uart pycnorneter cinnot 't,e. 
obtained. a one-Quart iar mav t>e substituted(The enQineer mav reQuire 2 
~ be pt,taioed end Jested -jrt separate ,4~rt~,P¥CQmeters Jor ,some 
aggr;egates) ... :ffhe quantity of aggregate would be approximated 1100 grams for 
the one-quart pycnomter. 

Thermometer - a thermometer with a range of at least 50°F (10°C) to 100°F 
(38°C) 

3. Sieve - a No. 4 (4.75 mm) sieve 

Field Sample 

1. Obtain a field sample as prescribed in I.M. 301. 

Preparation of Test Sample 

1. Fine Aggregate 

a. Obtain a test sample of approximately 1100 grams from the material to 
be tested by one of the following methods: 
(1) Use of a sample splitter 

(2) Method of quartering after being thoroughly mixed and in a damp 
condition 

225 



April25,2000 Matis. I.M. 307 
Supersedes October 26, 1999 

2. 

b. 

C. 

(3) By taking small scoops of material from various places over the 
field sample, after it has been dampened and thoroughly mixed. 
In order to avoid segregation, the material must be damp enough 
to stand in a vertical face when cut with a trowel. This method of 
sample reduction is applicable to sands only. 

If the material has been continuously wet before being received on the 
job, it may be assumed to be saturated. Otherwise, the sample must be 
saturated by immersing it in water for period of not less than 15 hours. 

After soaking, pour off the free water, spread the wet sample on a flat, 
non-absorbent surface, and allow it to come to a surface-dry condition by 
natural evaporation of free moisture. Circulation of air by means of a fan 
may also be used to attain the surface-dry condition. The sample should 
be stirred frequently to secure uniform drying. 

Coarse aggregate 

a. 

b. 

C. 

d. 

e. 

Obtain the test sample as prescribed in I.M. 336, Methods of Reducing 
Aggregate Field Samples To Test Samples (See sections on Quartering 
or Splitting). 

Sieve the test sample over the No. 4 (4.75 mm) sieve. The sample 
should be of sufficient size to produce approximately 2100 grams of 
material retained on the No. 4 sieve. Discard the material that passes 
this sieve. 

Immerse the sample (plus No. 4 sieve size) in water for a period of not 
less than 15 hours. 

After soaking, pour off the free water and allow the sample to come to a 
saturated-surface-dry condition by spreading the sample on a flat, non­
absorbent surface. The forced circulation of air by means of a fan, if 
available, may hasten this process. The sample should be stirred 
frequently to secure uniform drying. The predominance of free moisture 
may be removed initially by rolling the sample back and forth in a clean, 
dry, absorbent cloth. 

The sample may be considered to be saturated-surface-dry when the 
particles look comparatively dull as the free moisture is removed from 
their surfaces. For highly absorptive aggregates, the saturated-surface­
dry condition is reached when there is an absence of free moisture. 
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April 25, 2000 Matis. I.M. 307 
Supersedes October 26, 1999 

D. 

E. 

Calibration of Pycnometers 

1. Fill the pycnometer jar nearly full of water at the temperature to be used in the 
actual test, plus or minus 3°F (1.7°C). This may be done either before or after 
the actual test. 

2. Screw the pycnometer top down tightly on the jar ~nd mark the position of the 
top on the jar by a scratch or mark on the threaded rim and a scratch in a 
corresponding position on the jar, which will establish a constant volume. 

3. Fill the pycnometer completely by pouring water into the hole of the pycnometer 
top until a bead forms above the opening. Immediately wipe the bead of water 
level with the pycnometer opening. Wipe all other excess moisture from · the 
outside surfaces of the pycnometer. If a bead of water forms at the opening 
during the final wiping, it should remain for weighing. Weigh the pycnometer to 
the nearest 0.5 gram. 

Test Procedure 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Weigh the saturated-surface-dry sample to the nearest 0.5 gram. For ease in 
calculations, the .fine-aggregate sample may be brought to exactly 1000 grams 
weight, and the coarse aggregate sample may be brought to exactly 2000 
grams weight. ·- -

Place the sample in the appropriate pycnometer containing approximately two 
inches of water. 

Nearly fill the pycnometer jar with water at the same temperature plus or minus 
3°F (1. 7°C) as used in the calibration. 

Screw the cap down into the proper position by lining up the mark on the 
pycnometer top and the jar. 

Entirely fill the pycnometer by adding additional water through the hole in the 
pycnometer top. 

Hold one finger over the hole in the top and gently roll and shake the 
pycnometer to remove any trapped air in the sample. 

When further rolling and shaking brings no more air bubbles to the top, fill, dry 
and weigh as in step C3. 
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F. Calculations 

1. Calculate the saturated-surface-dry (SSD) specific gravity to the nearest 0.01 by 
the following formula: 

Where: 

s = 

p = 

w = 

s 
Bulk Specific Gravity (SSD) = p + S _ W 

Weight in grams of aggregate in a saturated-surface-dry condition. 

Weight in grams of the pycnometer filled with water. 

Weight in grams of the pycnometer containing the sample and sufficient 
water to fill the remaining space in the pycnometer. 

Pycnometers for Coarse and Fine Aggregates 

PROCFQlJRE B SPECIFIC GRAVITY Of COARSE AGGREGATE (AASHTO I 85) 

A. Apparatus 

1. Balance having a capacity of at least 5,000 grams, accurate to 0.5 grams 
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Supersedes October 26, 1999 

8 . 

C. 

2. 

3. 

4. 

5. 

6. 

Sample Container - A wire basket of No. 6 (3.35 mm) or finer mesh, or a bucket 
of approximately equal breadth and height, with a capacity of 4 to 7 L.. The 
container shall be constructed so as to prevent trapping air when the container 
is submerged. 

Water Tank - A watertight tank, into which the sample and container are placed 
for complete immersion while suspended below the balance, equipped with an 
overflow outlet for maintaining a constant water level. 

Suspended Apparatus - Wire suspending the container shall be of the smallest 
practical size to minimize any possible effects of a variable immersed length. 

Sieve -A No. 4 (4.75 mm).sieve 

Thermometer - a thermometer with a range of 50°F (10°C) to 100°F (38°C) 

Field Sample 

1. Obtain a field sample as prescribed in I.M. 301 . 

Preparation of Test Sample 

1. Prepare the test sample identical to that described in Procedure A. 

D. Test Procedure 

E. 

1. Weigh the saturated-surface-dry sample to the nearest 0.5 gram. For ease in 
calculations, the fine aggregate sample may be brought to exactly 1000 grams 
weight, and the coarse aggregate sample may be brought to exactly 2000 
grams weight. 

2. After weighing, immediately place the saturated-surface-dry sample in the 
sample container, remove all entrapped air by shaking the immersed container, 
and determine its mass in water at 73.4°F ± 3°F (23.0°C ± 1.7°C). Make sure the 
water is at a depth sufficient enough to cover the container and sample. 

Calculations 

1. Calculate the saturated-surface-dry (SSD) specific gravity to the nearest 0.01 by 
the following formula: 

s 
Bulk Specific Gravity (SSD) = S _ W 

Where: 

S = Weight in grams of aggregate in a saturated-surface-dry condition. 
W = Weight in grams of the saturated-surface-dry sample in water 
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Specific Gravity Problems 
Calculate the specific gravity to the nearest 0.01 saturated-surface-dry (SSD) from the 

following formula: 

Where: 

Given: 

Bulk Specific Gravity (SSD) = S 
P+S-W 

S = Mass in grams of aggregate in a saturated-surface-dry condition 

P = Mass in grams of the pycnometer filled with water 

W= Mass in grams of the pycnometer containing the sample and sufficient 

water to fill the remaining space in the pycnometer 

1. 

2. 

S = 2000 (C.A.) 

P = 2725.7 

Sp.Gr. (SSD) = 
W= 3945.2 

S = 1000 (F.A.) 

P = 1524.6 

Sp.Gr.(SSD) = ;) - LP 5' 

W=2146.6 

3. S = 1000 

P = 1485.9 

Sp.Gr. (SSD) = ~ lP ~1 

W=2107.l 

4. S = 2000 

P = 2739.9 

Sp.Gr. (SSD) = .). lP ;)_ 

W= 3976.2 

5. S = 2000 

P = 2637.8 

Sp.Gr. (SSD) = ;)..-\.o .>-­

W= 3874.8 
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~,Iowa Department Of Transportation 
~ 

October 3, 2000 
Supersedes April 25, 2000 

Office of Materials Matis. I. M. 308 

METHOD OF TEST 
DETERMINATION OF FREE MOISTURE AND ABSORPTION OF AGGREGATES 

SCOPE 

This method describes several procedures for determining free moisture and absorption of 
aggregates. · 

PBCCEDtJBE A - EBEE MCISJtJRF IN AGGREGATES USING A eYCNCMEIER 

A Apparatus 

1. Balance having a capacity of at least 5,000 grams accurate to 0.5 grams 

2. Pycnometer - A fruit jar supplied with a gasket and conical pycnometer top. A two­
quart pycnometer is used for coarse aggregates. If a two-quart pycnomter cannot be 
obtained, a one-quart jar may be substituted(The engineer may require 2 samples 
be obtained and tested in separate 1-quart pycnometers for some aggregates). The 
quantity of aggregate would be approximately 1000 grams for the one-quart 
pycnomter. A one-quart pycnometer is used for fine aggregates. 

3. Thermometer- -35 Page of 5°C (-30°F) to 50°C (120°F) thermometer 

4. Scoop 

B. Field Sample 

C. 

1. Obtain a field sample as prescribed in 1.M. 301 . 

Preparation of Test Sample 

1. Obtain a test sample of about 1000 grams of fine aggregate or about 2000 grams of 
coarse aggregate by the following method: 

2. 

Place the field sample on a clean, hard non-absorbent surface. Mix the sample 
thoroughly, form a miniature stockpile and obtain small increments of materials from 
random locations from the stockpile until the desired sample size is obtained. 
,Note; The moisture test should be completed as soon as possible after obtaining 
the field sample to avoid moisture loss due to evaporation. 

Weigh to the nearest 0.5 gram, a 1000 gram sample of fine aggregate, or 2000 
gram sample of coarse aggregate. To avoid moisture loss due to evaporation the 
weighing should be done immediately after obtaining the test sample. Also avoid 
any excessive manipulation of the aggregate, prior to weighing, which could cause a 
loss of moisture. 
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Matis. I.M. 308 

D. Calibration of Pycnometer 

E. 

F. 

1. Calibrate the pycnometer by the procedure in I.M. 307. 

Test Procedure 

1. The test procedure is identical to I.M. 307 with the exception that the test sample is 
wet, as received, and not in a saturated surface dry condition. This procedure is 
intended for determining the moisture content of aggregates for Portland Cement 
Concrete. 

Calculation 

1. Calculate the moisture content, based on wet sample mass (weight), to the nearest 
0.1 percent as follows: 

Where: 

Percent Moisture as received = _0f'./_-_W_1_)G_s_x_1_o_o 
(Gs-1)s 

W = Mass 0f'./eight) in grams of the pycnometer containing a saturated-surface­
dry sample of the same mass (weight) as "s" and sufficient water to fill the 
remaining volume of the pycnometer as determined in 1.M. 307. 

W1 = Mass 01'.Jeight) in grams of the pycnometer containing the wet sample and 
sufficient amount of water to fill the remaining volume of the pycnometer. 

Gs = Specific gravity of material in a saturateq:-54rface-dry condition. (This is 
. ey, .... ,· J 

obtained from Method 1.M. 307 ocJ.M. moa) . 

s = Mass 01'.Jeight) in grams of wet sample 

2. The percent of moisture, based on the saturated-surface-dry mass (weight), is 
calculated as follows: 

Percent Moisture (SSD) = %Moisture as received x 100 
100 - %Moisture as received · 

PROCEDURE B FREE MOISTURE IN AGGR_EGAJE BY MASS (WEIGHT) DIFFERENCE 

This procedure is an alternate to using a pycnometer and is also intended for determining the 
moisture content of aggregates for Portland Cement Concrete. 
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October 3, 2000 
Supersedes April 25, 2000 

Matis. I.M. 308 

A. Apparatus 

B. 

C. 

D. 

1. Balance having a capacity of at least 5,000 grams and accurate to 0.5 gram 

Preparation of Sample 

1. Prepare the test sample identical to that described in Procedure A. 

Test Procedure 

1. Bring the weighed wet sample to a saturated-surface-dry condition in the manner 
described in Matis. I.M. 307 and weigh to the nearest 0.5 gram. 

Calculation 

1. Calculate the moisture content, based on wet mass (weight), to the nearest 0.1 
percent as follows: 

P t M . t Wt. as received - Wt. SSD 100 ercen 0Isure=---------x 
Wt. as received 

A negative result is due to absorption of the aggregate rather than free moisture. 

2. The percent of moisture, based on saturated-surface-dry mass (weight), is 
calculated to the nearest 0.1 percent as follows: 

P t M . t SSD % Moisture as received 100 ercen 0Is ure = --------------- - - - x 
100 - % Moisture by wet mass (weight) as received 

or 

P t M . t (SSD) wet mass (weight) - saturated - surface- dry mass (weight) 100 ercen 01s ure =----- ---------------x 
saturated - surface- dry mass (weight) 

PRQCEPLJRE C -WAJER ARSQRPJIQN IN AGGREGATE 

This procedure is used for determining absorption of aggregates for use in asphaltic concrete as 
well as determining specification compliance for absorption. 

A. Apparatus 

1. 

2. 

Balance having the capacity of at least 5000 grams and accurate to 0.5 gram 

Oven or hot plate 
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B. Preparation of Sample 

C. 

D. 

1. Obtain a test sample of at least 1000 grams of fine aggregate and 2000 grams of 
coarse aggregate by following the appropriate procedure outlined in I.M. 307. 

2. When the sample is not in a saturated condition it must be immersed in water at 
room temperature for a minimum of 15 hours before continuing with the test. 

3. Allow the saturated sample to attain a surface-dry condition by following the 
procedure in I.M. 307. 

Test Procedure 

1. Weigh the saturated, surface-dry sample to the nearest 0.5 gram. 

2. Dry the sample in the oven or on the hot plate or stove to a constant mass (weight). 

3. Allow the sample to cool and weigh to the nearest 0.5 gram. 

Calculation 

1. The percent absorption, based on the oven dry mass (weight) is calculated to the 
nearest 0.01 percent as follows: 

Percent Absorption = 

Saturated- surface - dry mass (weight) - oven dry mass (weight) x 100 
oven dry mass (weight) 
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Reissued April 27, 1999 
November 1991 

APPENDIX A 

Matis. I.M. 308 
Appendix A 

W-W1 TABLE FOR PYCNOMETER MOISTURE DETERMINATION 

W-W1 % Moisture/Absorl!, W-WI % Moisture/Absom. W-Wl % Moisture/Absom. 
in 1000 gm 2000 gm in 1000 gm 2000 gm in 1000 gm 2000 gm 

grams sample sample grams sample sample grams sample sample 

0 0.0 0.0 15 2.4 1.2 30 4.8 2.4 
1 0.2 0.1 16 2.6 1.3 31 5.0 2.5 
2 0.3 0.2 17 2.7 1.4 32 5.1 2.6 
3 0.5 0.2 18 2.9 1.4 33 5.3 2.6 
4 0.6 0.3 19 3.0 1.5 34 5.5 2.7 
5 0.8 0.4 20 3.2 1.6 35 5.6 2.8 
6 1.0 0.5 21 3.4 1.7 36 5.8 2.9 
7 1.1 0.6 22 3.5 1.8 37 5.9 3.0 
8 1.3 0.6 23 3.7 1.8 38 6.1 3.1 
9 1.4 0.7 24 3.9 1.9 39 6.3 3.1 
10 1.6 0.8 25 4.0 2.0 40 6.4 3.2 
11 1.8 0.9 26 4.2 2.1 41 6.6 3.3 
12 1.9 1.0 27 4.3 2.2 42 6.7 3.4 
13 2.1 1.0 28 4.5 2.2 43 6.9 3.5 
14 2.2 1.1 29 4.7 2.3 
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Moisture Tests (LM. 308) 
Calculate the percent of free moisture of each of the examples below by using the 

following formula: 

Percent Moisture= (W - Wl)(Gs)(l00) 
(Gs - l)(s) 

W= Mass in grams of the pycnomemter containing a saturated-surface-dry sample of 

the same mass as "s" and sufficient water to fill the remaining volume of the 

pycnometer as determined in I.M. 307. 

WI= Mass in grams of the pycnometer containing the wet sample and sufficient 

amount of water to fill the remaning volume of the pycnometer. 

Gs = Specific Gravity of material in a saturated-surface-dry condition (this is obtained 

from Method I.M. 307). 

s = Mass in grams of wet sample 

What is the percent of free moisture in the aggregate when: 

9 s-
Qq 11.,p . s - ~qo, o)(..:l..v1Jl1uoJ 

1. W = 3916.5 WI = 3907.0 Gs = 2.61 s = 2000.0 ~ v I - J) ( .;)..OO\) J 

2. W = 2096.5 WI = 2078.5 Gs = 2.66 s = 1000.0 3 d- ~ 0 

~ ✓ ,;) . 8'8 -;. ~ q 
1v\,O 

3. W=3903.5 WI = 3911.0 Gs= 2.70 s = 2000.0 

4. W=2204.5 WI = 2184.0 Gs = 2.60 s = 1000.0 
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Section V 
Aggregate Source Inspection 

Aggregate source inspection involves 
monitoring the quality of the material being 
produced from an approved source, 
preliminary testing or production will 
usually have occurred at the site to 
establish the potential quality of material 
obtainable. Although at times further 
assurance samples are required, most 
construction aggregates are delivered to a 
project with the only quality requirement 
being that they were obtained from an 
approved source. This can be done because 
the quality level of an aggregate as 
measured by soundness or abrasion tests 
remains essentially the same unless some 
significant change has occurred, either in 
the material or in the manner in which it 
was produced. It is the responsibility of the 
Aggregate Technician to recognize when 
any such change has occurred and to obtain 
such as necessary to establish the quality of 
aggregate being produced under the 
changed conditions. The factors causing 
change are somewhat different in quarries 
than in sand and gravel pits and each shall 
be covered separately. 

Quarries 
There are many reasons why an aggregate 
from a particular quarry can test differently 
with respect to quality than that previously 
produced. Most of these reasons fall into 
the following categories. 

a) Ledge Control: The quarry 
ledge has not been maintained 
in the same beds. 

b) Lateral Variations: One or more 
beds in the quarry ledge have 
changed laterally in quality. 

c) Faulted and Dipping Beds: The 
beds are offset along a fault or 
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Quarry- A deposit of ledge rock from 
which the rock is excavated by cutting 
or blasting. 



have such an irregular surface 
that the quarrying operation cuts 
across beds to the extent that the 
same beds are not always being 
worked. 

d) Deleterious Materials: The 
quarry ledge has become 
intruded with pockets or seams 
of clay and associated 
weathered material. 

e) Production Changes: Production 
methods have changed to the 
extent that a similar product is 
not being obtained. 

Ledge Control 
As an aid identifying the various beds 
and/or quality units in quarry, geologic 
sections have been prepared for most 
(Figure 3.1). The various beds are 
identified be a number and a description. 
The geologic age of the source is also noted 
and the relative position of the source age­
wise can be found on a time chart such as 
Figure 3.2. Every layer or bed ofrock in a 
quarry can be quite different in quality 
while often times quite similar visibly. 
Consequently, when material is being 
produced on the basis of previously 
established quality, we must be sure that 
the quarry ledge is in the same beds as 
before, or if it isn't, that any of the new 
beds in the ledge are of a quality that will 
assure specification compliance of the final 
product. 

In quarries where bedding planes are 
distinct and continuous, it is a simple 
matter for the producer to maintain a ledge 
in the same beds and for the inspector to 
ascertain which beds they are. When there 
are no good bedding planes, the producer 
can have difficulty remaining in the same 
beds and difficulty in knowing exactly 
which beds are being worked. Satisfactory 
ledge control can be maintained by 
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l. · Limestone: light brown; medium crystalline:. 
very . petroliferous; carbonaceous laminations; 
thin to platy bedding. · 

2. Dolonite; light brown; coarse crystalline: a 
few small calcite-filled vugs- as 3 or 4 beds; 
very hara. · 

• 
3. · Limestone; light pinkish gray; medium .crystalline; 

dolomitic; many large calcit-filled vugs in zones 
paralleJ. to bedding; f1aggy beds 0.3-0.6' thick; 
upper 1. O' is a di.stincti ve zone of highly con-

FLOOR centrated calc~te-filled vugs. 

2. 

4. D:>lomite; light, pinkish gray; fine cry~talline; +J 
many culcite-filled vugs and "birdseye" calci:te; 
a few small pelecypod fragments; as 3 or 4 wavy 
beds; reddish brown shale parting at th~ base; 
irregular reddish brown shaley· bed 0.2' thick at 
top; hard. 

s .. Dolomite; light,pinkish gray; medium crystalline; +3 . 
has a few small calcite-filled_ vugs and "birds-
eye" calcite: massive but fractured; hard. 

•' 

FIGURE 3.1 
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applying the answers to the following 
questions to the source being used. 

Do specifications or special 
provisions require ledge control? 
Some materials do, such as course 
aggregate for portland cement 
concrete and graded stone base. 

Does the production history indicate 
that the finished produce will be 
boarder line on quality or well 
within the requirements? 

What is the quality level of the beds 
that might be added to the ledge? 

Could additional beds improve a 
borderline product or cause it to 
fail? 

Could the additional beds be of such 
poor quality that they should not be 
incorporated into the manufacture 
of any product? 

Often, all that is necessary is a proper 
identification of the ledge being worked so 
as to compile a dependable production 
history for the source. When in doubt, 
always consult the appropriate supervisor. 

Lateral Variations 
Most lateral variations in bed quality are 
caused by the effects of weathering. Other 
lateral variations are due to the factors of 
deposition which were present when the 
bed was formed. Some geologic units 
characteristically show very little lateral 
variation (like the Galena Formation), 
others show a lot (like the St. Louis 
Formation). Lateral variations may or may 
not affect the quality of the bed. Each case 
has to be evaluated individually. 
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Lateral Variations Due to 
Weathering 

These can be caused by actual 
compositional changes in a bed or by 
changes in a bed or by changes in 
thickness. A 60.7 mm (0.2 ft.) thick shale 
bed may increase to a very troublesome 
304.8 mm (1 ft.) or more in thickness, 
requiring benching and removal (Figure 
4.1). A limestone or dolomite bed may 
suddenly pinch out, becoming replaced by 
sandstone or some other type of rock. This 
happens frequently in the Meramecian 
Formations common in southeastern Iowa, 
but not too often elsewhere. 

More common are compositional changes 
characteristic of those geologic formations 
which contain breccias, angular fragments 
of rock in generally shaly matrices (Figure 
4.2). Breccia thickness can vary 
considerably within the same quarry, often 
affecting beds in the adjacent quarry 
ledges. At other times, beds will gradually 
change in composition, becoming more 
shaly, sandy, etc. Either type of change can 
affect the quality of the rock. 

An inspector must learn and be alert to any 
changes that can occur that will affect the 
quality of the finished product. 

Faulted and Dipping Beds 
Frequently, the quarry beds are not flat 
lying. They may dip at a uniform angle 
(Figure 5.1 ), or they may roll up and down 
from 0.305 m to 0.607 m (1 ft. to 2 ft.) to 
commonly as much as 2.438 m (8 ft.) over 
a lateral distance of 30.48 m (100 ft.) 
(Figure 5.2). When either situation occurs, 
a flat lying quarry floor will cut across beds 
that may not be of the quality level required 
for the aggregate product becoming made. 
Proper ledge control might require that a 
quarry floor be raised, lowered, or worked 
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at an angle in order to insure the production 
of complying material. 

True faults, fractures in bedded rock 
accompanied by differential movement in 
the fault zone, are not common, but there 
are a few. A quarry ledge transgressing a 
fault will suddenly be working different 
beds depending on the amount of 
movement that occurred along the fault 
(Figure 5.3). This can be a problem 
depending on the nature of new beds 
incorporated into the ledge. Often, large 
blocks will exhibit minor slippage along the 
vertical joints and appear as small faults in 
a quarry face. These are the most common 
in the Galeha and Cedar Valley 
Formations, massive rock units with well 
developed joint systems. 

Deleterious Materials 
Ground water moving along vertical joints 
and horizontal bedding planes has often left 
large void spaces in the rock. These are 
frequently filled with clay or other 
materials that were available to the moving 
ground water (Figure 6.1 ). Occasionally so 
much foreign material will be in the rock 
that it cannot be used for aggregate 
purposes. Some rock became contaminated 
with clay or shale during deposition. This 
is the case with the Silurian reefs found in 
eastern Iowa. Ordinarily, the rock is of 
high quality, but the contained clay pockets 
can become very troublesome (Figure 6.2). 
The clay content of aggregate being 
produced from this type of rock should be 
monitored closely when there are limits 
placed on clay lumps, clay balls, etc. 

Production Changes 
Some products can be made at certain 
quarries only by bene:ficiating or treating 
the material in order to improve its 
properties during the manufacturing 
process. For instance, when a quarry ledge 

248 



-------------------
. . 

. I 

- ~) 

.L/-l. 
-....:..;----
~ l' 

-- . > ·~ ·- · 

.· I. --- Q 
...,_ 

( 

r) 
. I . 

. --- ff=: (;o 
--1 . ·­r . 

. . 

. - -~- . 

Q) 

H 
::i 
0\ 

·rl 
l'.i-4 



- - - - - --- - - - - - - - - - - - -

t1j 
I-'· 
ul 
C 
1-1 
ro 

O"I . 
N 

1 
) 

) · / 
)} ;/! ' 
} .. 
I .· t·. 

\ \ 

') 
.) ~ 
6 I . 

I • • 

)~ . · . -
-t' 

} , ·. 
- • I :,-... , 

,. " I ... -~v· ! -. ~ . 

I · -

\ 

..... 

. . --
___ - · 

:......::;;:--: ··-.. [- "=~~~ 

L -, 
--L 

I 
,.. _) --
~ I 

J 
___,._ - ___,,,---

I \ 

II 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

consists of beds with argillaceous partings 
on the bedding planes, the removing or 
scalping of the minus 19 mm (3/4 in.) from 
the primary crusher may remove enough of 
this material to substantially improve the 
soundness of the final product. These 
situations should be documented in the 
source files, so that any future production 
employs equal or better methods of product 
beneficfation. 

Sand and Gravel Pits 
Sand and gravel pits are granular deposits 
located in areas where moving water has 
concentrated the sand and gravel-size 
particles in sufficient quantity. They are 
generally in or adjacent to the many 
streams and rivers in Iowa or in glacial 
outwash deposits where the melting ice had 
generated the water flow necessary to form 
sand and gravel deposits. There are many 
factors which can cause quality changes in 
sand and gravel pits, but only the main 
points will be covered. 

Flowing water deposits material only in 
relation to the load it carries ( always 
changing) and its velocity and direction. 
Most deposits are accumulations over long 
time periods under a variety of conditions. 
Consequently, the deposit can be 
alternately coarse or fine, dirty or clean. 
Thus a greater degree of dependence is 
placed on the production methods and 
equipment to give a uniform quality 
product than in the case of crushed stone. 
Any change in production equipment or 
methods, in the area or depth of working, or 
in the appearance of the product should be 
noted since any one could signal a changed 
quality level in the final product. Most 
gravel coarse aggregate perform only 
moderately well in pavement because, 
despite containing relatively high 
percentages of extremely durable igneous 
materials. They also contain significant 
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Sand- Granular material almost 
entirely passing the No. 4 sieve and 
predominantly retained on the No. 
200 sieve. 

Gravel Pit Face: Note how the gravel is 
deposited in layers of coarse and fine with 
areas containing high shale, etc. Important 
for the producer to process this type of source 
properly to maintain consistent quality and 
gradation (i.e. using a dozer to work the 
entire exposed face to blend the material 
before it is processed at the plant. 



percentages of good to poor quality 
limestone, and o_f course, the cherts, iron 
spalls, shale particles, and other 
objectionable materials that frequently 
cause gravel pavements to have a poor 
appearance. Held within the specified 
limits, the objectionable materials will not 
affect the durability of pavement. 

The quality of the limestone fraction, 
however, can affect the durability of 
pavement. Consequently, very few gravel 
coarse aggregates comply with the 
durability requirements for use in 
pavements on the primary highway system. 
When necessary, gravel coarse aggregates 
can be separated and tested according to 
rock type using a modification of the 
ASTM Standard Recommended Practice 
for Petrographic Examination of 
Aggregates for Concrete. This can be 
extremely helpful in identifying the types 
and amounts of poor quality materials 
present. 
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April 25, 2000 
Supersedes May 1995 

~,10wa Department Of TransportatlOn 

~ Office of Materials 

FIELD EQUIPMENT Cle~ING?. CALJQ,RATION, AND REPAIR 
(General Rewntej 

GENERAi 

Matis. I.M. 104 

Various items of field-testing equipment require periodic calibration to ensure reliable results. 
Specific items requiring calibration are balances and weights, concrete air meters, and concrete 
beam testing machines, etc. 

The Central Materials Laboratory of the Iowa Department of Transportation will, when possible, 
calibrate and repair testing equipment for county and municipal governments and private 
organizations when certified technicians are required. 

COUNTY & MUNICIPAL GOVERNMENT$ 

County owned equipment will be cleaned, calibrated and repaired as time permits. For any 
necessary repair parts, cleaning, etc., the county will be billed. If extensive repair or modification to 
equipment is required, the county will be billed for parts and labor. Prior to any extensive repair, the 
County Engineer will be notified with an estimate of the cost and his authorization to proceed must 
be received prior to the work. 

Municipal governments that have projects involving state or federal funding may also have their 
equipment cleaned, calibrated, and repaired. Charges shall be the same as those imposed upon 
counties. 

PRNAJE ORGANIZATIONS 

Testing equipment owned by private organizations will be cleaned, calibrated, and repaired when 
the Department of Transportation requires that certified technicians be utilized. A charge will 
normally be made when calibrating or repairing this equipment. Extensive repairs will be billed at 
actual cost plus labor charges. Prior to extensive repairs the organization will be notified with an 
estimate of the cost and authorization to proceed must be received prior to the work. 

NON-STANDARD EQUIPMENT 

The Department of Transportation is not responsible for repairing equipment that is not normally 
used by the Department and for which replacement parts are not normally stocked by the Central 
Laboratory. 

811 I ING PROCEDLJRE 

Upon written notification from, the Office of Materials, the Office of Accounting will bill the 
appropriate agency or organization. 
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October 2, 2001 
Supersedes October 26, 1999 

Matis. I.M. 104 
Appendix A 

CHARGES FOR CLEANING, CALIBRATION, 
AND REPAIR OF TESTING EQUIPMENT 

ACTIVITY 

Cleaning and Checking of Sieves 

Cleaning, Repair, and Checking of Balances 

Repair and Calibration of Concrete Beam 
(Flexural Test) Machines 

Cleaning and Repair of PCC Air Meters 

Calibration of Air Meters 

Cleaning of Slump Cones 

EEE 

$4.50 each or $30.00 per set (8-inch) 
$9.00 each or $60.00 per set {12-inch) 

$30.00 each, plus cost of parts* 

$50.00 each, plus cost of parts* 

Rental is $100 per month or any part thereof. 
Includes use by cities & counties, 
contractors, and consultants. 

$25.00 each 

*NOTE: The cost of parts includes an additional 7_.5 percent for overhead. 
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~, 10wa Department of TransportatiOn 
~ 

October 3, 2000 
Supersedes April 28, 1998 

Office of Materials Matis. I.M. 344 

METHOD OF TEST 
DETERMINATION OF THE AMOUNT OF SHALE IN FINE AGGREGATE 

FIELD PROCEDURE OF IOWA TEST METHOD 209 

SCOPE 

This test method covers the procedure for the approximate determination of the shale content in fine 
aggregate. 

PROCEDURE 

A. Apparatus 

1. Balance having a capacity of not less than 1000 g and sensitive to at least 0.1 g 

2. A strainer with openings smaller than 1.18 mm (#16 sieve) 

3. 

4. 

5. 

6. 

Two bowls of sufficient capacity 

A solution of zinc chloride (ZnC'2) having a specific gravity between 1.950 and 1.999 
at 21 °C (70°F) 

NOTE: To prepare one gallon of solution, slowly add 5670 g (12.5 lb.) of technical 
grade zinc chloride to 2248 g (4.75 pt.) of water with constant stirring. The zinc 
chloride is added slowly to all the needed water to avoid generating excessive heat 
during the dissolving process. When all zinc chloride is in solution, cool to 21 °C 
(70°F) and measure specific gravity with a hydrometer. If the sp. gr. is below 1.95, 
add zinc chloride in 227 g (0.5 lb.) increments until the sp. gr. of the solution is at 
least 1.95 at 21 °C (70°F). It may be necessary to heat the original solution slightly in 
order to dissolve additional zinc chloride in a reasonable time. 

Drying oven or hot plate 

Mixing spoon 

~-~~-::-tmiiR-
~t ~ -"""ot&f11~ ~ ~~Jii~~~:w.~~ ~ j )-1.Jj)j 

a~1~ 

2~~ -~;Oiy:ttietii~toicolfflant;~. ~toca&~~ n:':ini'tecofa. -When~ 
material iridqdes *~ on anct f~Ye 1h& 4.75mm.,,(#4) sieve.·~ 
~e 1:¥:l large ~ ~ ·~ ~t;.,_._t~"~ of~d.!Y 
~I~,,.~ (IIJ.~eI 

3 . ,s.,-, -, "'~ over'iie 111:smmT&H••>· ,·.-·e: ~ 'the1'iiafenaf'-;,,, ''-~·- :· 
" --·-·•' •~ . ..,. •!~~ - -~ , _,,._ .. ,, .:i:, . ..!.· ...... ,., .. :~JiJM. ~ cc • -_, ... 1~·~.•,.,A,1 ,.-1 ..... , ,~ ,_,. __ §~ 
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October 3, 2000 
Supersedes April 28, 1998 

C. Test Procedure 

Matis. 1.M. 344 

1. Pour the zinc chloride solution into a mixing bowl until the volume of the liquid is at 
least 3 times the absolute volume of aggregate. 

I 
I 
I 
I 
I 

CAUTION: There is no particular hazard from the fumes of the zinc chloride I 
solution, but protective clothing should be worn. This includes gloves, goggles, and 

D. 

2. 

3. 

face shield. Mix in a well-ventilated area. 

Stir the fine aggregate sample into the solution until all particles are coated. 

Pour the liquid off into a second container, passing it through the strainer. Make sure 
that only the floating pieces are poured off and that none of the fine aggregate is 
decanted onto the skimmer. 

4. Return to the first container the liquid that has been collected in the second container 
and after further agitation of the sample by stirring, repeat the decanting process just 
described until the sample is free of floating pieces. 

5. Thoroughly wash the removed particles in the strainer to remove the zinc chloride. 
Dry to a constant mass (weight) in an oven at a temperature of 110 ± 5°C (230 ± 9°F) 
or on a hot plate at a tow heat setting. Weigh to the nearest 0.1 g. 

Calculations 

1. Calculate the percentage of shale (and other low specific gravity materials) by the 
following formula: 

d- hcJ~ 
0¾ Sh Dry Mass (Weight) of Washed Decanted Particles 100 

o ale =G-0 x ~ ry Mass (Weight) of Original Sieve Analysis Sample 
w \--...ol,..Q.. .Sc, ~f ~ 
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May 2, 1997 

etowa Department of Transportation 

Office of Materials 
Matis. I.M. 345 

Supersedes November 1992 

METHOD OF TEST 
DETERMINATION OF THE AMOUNT OF SHALE IN COARSE AGGREGATE 

FIELD PROCEDURE OF IOWA TEST METHOD 210 

$COPE 

This test method covers the procedure for the approximate determination of the shale content 
in coarse aggregate. This method separates, along with the shale, other particles of low 
specific gravity. 

PBQCEDlJRE 

A. Apparatus 

8 . 

1. Balance having a capacity of at least 2500 g and sensitive to 0.1 g 

2. 

3. 

4. 

5. 

6. 

A strainer with openings not larger than 2.36 mm (#8 sieve) 

Two bowls of sufficient capacity 

A solution of zinc chloride (ZnCb) having a specific gravity between 1.950 and 
1.999 at 21 °C (70°F}. 

,;.~1'•; •: , .;~.<~ -ir,"• 
NOTE: To prepare one gallo'l o~ s9lution, slowly add 567'0 g (12.5 lb.) of 
technical grade zinc chloride to 22.fft g (4.75 pt.) of water with constant stirring. 
The zinc chloride is added slowly to all the needed water to avoid generating 
excessive heat during the dissolving process. When all zinc chloride is in 
solution, cool to 21 °C (70°F} and measure specifi~. gravity with a hydrometer. If 
the sp. gr. is below 1.95, add zinc chloride in :Z'l7~G (0.5 lb.) increments until the 
sp. gr. of the solution is at least 1.95 at 21 °C (70°F). It may be necessary to 
heat the original solution slightly in order to dissolve additional zinc chloride in a 
reasonable time. 

Drying oven or hot plate 

Mixing spoon 

Test Procedure 

1. 'A ~sampte,.,.of~mately 2500-grams of+ A~l'5,,mm·{+;#4f miterialsball.~ 
~ by quartering or splitting to insure representation. 
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May 2, 1997 Matis. I.M. 345 
Supersedes November 1992 

2. Dry the sample to a constant mass (weight) in an oven at a temperature of 11 0 
± 5°C (230 ± 9°F) or on a hot plate at low heat setting with frequent stirring to 
avoid local overheating. Weigh to the nearest 0.1 g. 

3. 

4. 

5. 

6. 

7. 

CAI ITIQN· There is no particular, hazard from ibe fumes of zinc. chlorid$ 
solution, buf orotective ~ st,owd,be ~ n-bls.,iru:luaes.gJoves.,goggles: 
and face shields. Mix ,in a welbventitat.ed .area 

Place the dried sample of aggregate in the bowl and pour the solution of zinc 
chloride over the aggregate until the volume of the liquid is at least 3 times the 
absolute volume of the aggregate. 

Agitate the aggregate by vigorously stirring with a large mixing spoon untfl no 
additional pieces float to the surface. 

Skim off the floating particles within one minute. 

Thoroughly wash the remq~~,S,. particles in the strainer to remove the zinc 
chloride. Dry to a constant mass (weight) in an oven at a temperature of 110 ± 
5°C (230 ± 9°F) or on a hot plate at a low heat setting. Weigh to the nearest 0.1 
g. 

Particles of low specific gravity other than shale may be handpicked and 
removed prior to weighing. 

C. Calculation 

1. Calculate the percentage of shale (or shale and other low specific gravity 
materials) from the following formula: 

% Shale = Dry Mass (Weight) of Washed Decanted Particles x 100 
* Dry Mass (Weight) of Sample 
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Aggregate Sieve Analysis 

(Coarse or fine using Box and 203 mm (8 in.) Sieves; or 305 mm (12 in.) Sieves) 

1. Obtain a field sample (per I.M. 301) 

2. Reduce the field sample (per 1.M. 336) to the proper test sample size listed in I.M. 

301. 

3. When required to determine the percent passing the 75 µm (#200) sieve, or when 

testing a Fine Aggregate sample, dry the test sample to a constant mass (weight). 

(Note: A second (smaller) sample of coarse aggregate may be obtained (per I.M. 336) 

from the field sample to test for the percent passing the 75 µm sieve. See J.M. 306 for 

the appropriate sample size. In this case, the larger sample of coarse aggregate needs 

only to be in a "surface-dry" condition when sieving down through the 2.36 mm (#8) 

screen). 

4 . Cool the sample if dried to a constant mass, weigh and record as the Original Dry 

Mass. 

4a. When testing for the percent passing the 75 µm sieve, wash the entire sample 

over a 75 µm wash sieve per J.M. 306. 

4b. Dry the washed sample to a constant mass, cool, weigh, and record as Dry Mass 

Washed. 

4c. Determine washing loss and record in both places on worksheet. 

5. Place the sample in the appropriate sieves and sieve to completion: 

• Coarse Aggregate in box sieves, 37.5 mm through 2 .36 mm (1 ½ in. through #8) 

• Fine Aggregate in 203 mm or 305 mm round sieves, 9.5 mm through 75 µm (3/8 

in. through #200) 

• Combined or Fine Aggregate in 305 mm sieves, 25 mm through 75 µm (1 in. 

through #200) 

(Note the largest sieve size needed in any case is dependent on the maximum particle 

size in the sample). 

6. Clean the retained material from each sieve, weigh, and record each increment to the 

nearest 0.5 gram saving each increment individually until the entire test procedure is 

completed. 
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7. Add the mass retained column, including the washing loss and pan if the sample was 

washed. Check weighing accuracy by dividing the total by the original mass x 100 

(and/or the total minus the washing loss divided by the dry mass washed x 100 if the 

sample was washed). 

8. Calculate the percent retained for each sieve by dividing the mass retained on each 

sieve by the Original Dry Mass x 100. Remember to combine the washing loss and 

pan for this calculation if sample was washed. 

9. Add the percent retained column, prorating as needed, to equal 100 %. 

10. Determine the percent passing each sieve by consequently subtracting the percents 

retained starting with the sieve that had 100 % passing (the smallest sieve used which 

had no material retained). 
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Coarse Aggregate Wash Sample 
(Percent passing 75 µm sieve only) 

1. Dry the sample to a constant mass, cool, weigh, and record as Original Dry Mass (at 

the bottom of the worksheet). 

2. Wash the sample over the 75 mm sieve per I.M. 306. 

3. Dry the washed sample to a constant mass, cool, weigh and record as Dry Mass 

Washed. 

4. Determine the Washing Loss and record in appropriate places on worksheet. 

5. Screen the sample over a box 2.36 mm sieve, discarding the material retained on the 

2.36 mm sieve. 

6. Place the minus 2.36 mm material in a nest of round sieves (300 µm, 150 µm, and 75 

µm) and pan. 

7. Place the nest of sieves in a mechanical shaker ( or sieve by hand) until sieving to 

completion is achieved (usually 5 minutes in ·a mechanical shaker). 

8. Weigh and record only the material retained in the pan. 

9. Combine the Washing Loss and Pan masses and divide by the Original Dry Mass x 

100. 

10. Record as percent passing the 75 µm sieve. 

'(Now it is safe to discard your sample increments) 
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Combined Aggregate Sieve Analysis 

(With Box and Round 203 mm (8 in.) diameter sieves) 

Phase 1 

1. Obtain a field sample (per I.M. 301 ). 

2. Reduce the field sample (per I.M. 336) to the proper test sample size listed in I.M. 

301. 

3. Dry the test sample to a constant mass (weight), allow to cool, weigh to nearest 0.5 

gram and record as Original Dry Mass. 

4. Wash the sample over the 75 µm wash sieve (per I.M. 306). 

5. Dry the washed sample to a constant mass, cool, weigh and record the mass as the 

Dry Mass of Washed Sample. 

6. Determine the Washing Loss and record in both locations on worksheet. 

7. Sieve the sample through the required box sieves finishing with the 4.75 mm (#4) or 

2.36 mm (#8). 

8. Clean the retained material from each sieve; weigh and record each increment (record 

in the second column of worksheet), saving each increment individually until the 

entire test procedure is completed. 

Note: At this point technician must decide if the amount of material passing the 4.75 

pm or 2.36 pm box sieve will create an overload situation on any of the 203 mm 

sieves (over 200 grams on a sieve). 

Phase 2 (Overload not anticipated) 

1. Place the minus 4.75 mm (or 2.36 mm) material in the nest of203 mm round sieves 

and sieve in the mechanical shaker for a period long enough to obtain sieving to 

completion (usually 10 minutes). 

2. Clean the retained material from each sieve; weigh and record each increment (record 

in the second column of worksheet), saving each increment individually until the 

entire test procedure is completed. 

3. Add the entire mass retained column including the pan and washing loss 

4. Determine the weighing accuracy(± 0.5%) 
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5. Calculate the percent retained on each sieve (individual mass + dry mass x 100) to 

nearest 0.1%. (Remember to combine the washing loss and pan for this calculation) 

6. Total the percent retained column, prorating as necessary, to equal 100%. 

7. Calculate the percent passing each sieve by consecutively subtracting the percent 

retained, starting with the sieve that had 100% passing (the smallest sieve used which 

had no material retained). 

8. The percent passing the 75 µm (#200) sieve must equal the last result obtained in the 

percent retained column. 

Phase 2 ( overload on 203 mm sieves anticipated) 

1. Weigh and record the material passing the 4.75 mm box sieve as the total minus 4.75 

mm mass (Wl). 

2. Reduce the material passing the 4.75 mm box sieve using the 25 mm (1 in.) sample 

splitter (a smaller splitter may be used if available). The minimum mass of the 

reduced sample is 500 grams. 

3. Weigh and record the reduced minus 4.75 mm material as the reduced minus 4.75 

mm mass (W2). 

4. Divide Wl by W2 and record as conversion factor (four places to the right of the 

decimal point). 

5. Place the reduced sample into the nest of203 mm sieves (starting with the 2.36 mm 

sieve) and sieve in the mechanical sieve shaker for a period long enough to obtain 

sieving to completion (usually 10 minutes). 

6. Clean the retained material from each sieve; weigh and record each increment (record 

in first column on worksheet), saving each increment individually until the entire test 

procedure is completed. 

7. Add the column including the pan ( excluding the washing loss) and check weighing 

accuracy by dividing the column total by the W2 weight (±0.5% tolerance). 

8. Multiply each mass retained (B) including the pan by the conversion factor and 

record the result in the second column (A) to the nearest 0.1 %. 

9. Add the entire second column (including the masses retained on the +4.75 mm sieves 

and washing loss) . 
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10. Divide this total by the Original Dry Mass of Sample x 100. The result must be 

within± 0.5%. 

11 . Divide each mass retained in this column (second column) by the Original Dry Mass 

of Sample x 100 and record in the percent retained to the nearest O .1 %. 

12. Add the percent retained column, prorating as needed to equal 100%. 

13 . Determine percent passing each sieve by consecutively subtracting the percents 

retained starting with the sieve that had 100% passing. 

14. The percent passing the 75 µm sieve must equal the last result obtained in the percent 

retained column. 

(Now it is safe to discard your sample increments) 
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Form 821278 

12/92 

□ 
0 

□ 

IOWA DEPARTMENT OF TRANSPORTATION 
CERTIFIED GRADATION TEST REPORT County: 

Project: 
Certified Sample Contractor: 

Monitor Sample 

Verification Sample 

Contract#: 
Design: 
Date: Oct. 27,2000 

Delaware 
WHS 

Report No.: 3 

Source Name _T_eg.._l_er_P....;it _______ T-203A No. A28504 Source Location NE ----- Sec ~ Twp ~Range~ County_Det_a_wa_re ___ _ 

Material __ C_o_n_c_re_te_S_a_n_d _________ Class __________ Gradation No ____ ..;._ ____ Beds _____________ _ 

Material Producer BARD Concrete Company Destination ....;S_toc'--k.1..epi.;...le ___________ Sampled At Pit 10-5, 13, 19 

Date 

I 
Sample I Sampled I Tested Sieve Analysis Percent Passing other Test Results 

&Mllll 26.5mm 19mm 13.2mm 9.5mm 
Sampled Identification By By (1 112in) (1 .00In) (3/4inl (0.50In) (3/8in) 

• Production Limits Max. 100 

Min. 

Oct.5 DL-192-00 DOT Like 100 

Oct.5 T18-00 Producer S.L. 100 

Oct.13 DL-197-00 DOT Like 100 

Oct.13 T21-00 Producer L.M. 100 

Oct.19 DL-202-00 DOT Like 100 

Oct. 20 T23-00 Producer S.L. 100 

NDl9 to County MCI Pl:Hldlnl .... ..,.. .... ,. IT Vaunt)' Of f"ro,ect ,-...m-r II 1nc0ffect, ple■II 1"'1Ury' 1n1p1ctor Ind M'IH '-"lffl I Promptry, COfflClad lporb WIii' HI 111ued. 

Comments ___ B_a_rd_C_on..;..c_re_te_...;;C..;.o..;.m .. pa..;;.n-'-'y'----------------­
Roger Boulet 

File 

District 6 personnel have made a comparison of gradations. No significant 
difference exists between these results . 

*AGREED by the Contractor/producer 

Distribution: Materials Engr.; Project Engr.; Certified Technician; Area Inspector 

4.75mm 2.36mm 1.18mm 600µm 300µm 150µm 75µm 
(No.4) (No.8) (No.16) (No.30) (No.50) CNo100) (No200) 

100 100 54 1.5 

90 70 0 

97 85 68 44 15 1.7 0.4 

94 83 64 42 15 1.3 0.2 

97 86 68 45 16 1.9 0.4 

96 84 67 44 15 1.2 0.2 

97 90 76 49 15 1.5 0.4 

96 86 70 46 16 1.5 0.4 

ESTIMATED QUANTITY 0 TONS ------------
TOTAL PREVIOUSLY CERTIFIED 

TOTAL CERTIFIED TO DATE 

CERTIFICATION NUMBER 

30,000 TONS 

42,000 TONS 

EC222 

Comp 

----------------
Reported By __ ...;;..Do.;...n..;;...;;.Li_ke'-----------------

Representing ___ l_o_wa_DO_T ______________ _ 

Tons 

- - - - - - - - - - - - - - - -

< 

- -



- -Form 821278 

12/92 

.. -------­IOWA DEPARTMENT OF TRANSPORTATION 
CERTIFIED GRADATION TEST REPORT 

~ertified Sample 

-
County: 
Project: 
Contractor: 
Contract#: 

- - - - -
;;5t,1rtJ >1tao ·-r3 -5 

fDa (\0( J:}'..s 

Design: 

Date: 7 Jd{/()0 Report No.: ___..s--... 3""'6,.,.__ __ _ 
D Verification SAmple 'I 
□ Monitor Sample 

Source Name #.,s::s~ COlfu :&, T-203A No. AsoS:o -~ Source Location NE. Sec Q1_ Twp li_Rang~Ju..' County _ ___,,._5J,_.(...,),,__ __ 

Material ~ QC ,rp sk, {nMl Class _________ Gradation No __ ...,/ ______ Beds ____________ _ 

Material Producer u/71\ n ,.. iG 
1 , i \,. J .,,/ 111 r ~ ..'.) ·0estination Sampled At r .-2. /J.~6 12 !CJ.tJ.+ - . 

Date 

I 
Sample I Sampled I Tested Sieve Analysis Percent Pasaing Other Test Results 

&§mm 26.5mm 19mm 13.2mm 9.5mm 
Sampled identification By By (1 1/2in) (1 .00in) (3/4In) (0.50In) (3/8in) 

• Production Limits Max. 

Min. 100 

,.., //7 //)1) (Ir> C: 00 ··· O.::i."-,-.r C!_C C.-C., I I", h,,iJ fl_ ,.· 
I • IOD 

I , , 

ri 11 ~ 1(X\ C'.CI oO ... cJ:~ ,,. '7 CC.. . r r II /I 
/00 

I I 

MM to County Ind RHNMtnl __.;_ng,nH,. If 1,;ounty or ~,..,.ct,....,.,...,.,. .. lntornttt, p, .... ,_., mpector ■ '1G l"Vll91 '-'"" • r-rvmpuy. Corr■cted eporb WIii be luued. 

Comments 

File 

•AGREED by the Contractor/producer 

Distribution: Materials Engr.; Project Engr.; Certified Technician; Area Inspector 

4.75mm 2.36mm 1.18mm 600µm 300µm 
(No.4) (No.8) (No.16) (No.30) (No.50) 

LO O JOO .")"O 

9/J 70 JO 

C/9 '11 '7S 'fit) /,--:J 

c-19 C,J 15 'fl,, /,~ 

ESTIMATED QUANTITY 

TOTAL PREVIOUSLY CERTIFIED 

TOTAL CERTIFIED TO DATE 

CERTIFICATIO 

150µm 75µm 
(No100) (No200) 

/,0 

(') 

/, 7 0,'-J 

;,,:,. o ... ·: 

0 roo 0TONS 

3~ 1so 0TONS 
1 

3/o 7 S[) 0 TONS 

Comp Tons 

/ ~ ( 

Nc::;o 

' 

0 
r--­
N 

-



-

800240E • 01/98 

Project No.: STPN-3-6(29)--2J-09 
Plant Name: Croell • Waverly 

Contractor I Sub: ~P_C~V~C~F~I ______ _ 

Date 

Mo/Dov 

31-Aua 

C 

0 

A 

R 

s 
E 

s 
A 

M 
p 

L 

E 

w 
a 

s 

h 

F 
I 

N 
E 

s 
A 

M 
p 

L 

E 

Weather. Sunny-Cool 

Mix Time Batched 

Number Start Stoo (CY) 

C4WRC20 07:26 02:49 506.00 

Sieve Accuracy= 99.6% 

Orig. Drv Weight ( OD Wt.): 

Dry Wt. Washed ( D Wt. W ): 

Sieve Size Wt. Retd. % Retd. % Reid. 

1 1/2 " 0.0 

1 " 0.0 
3/4 " 1731.4 25.0 

1/2 " 1710.0 24.7 

3/6 " 1796.9 26.1 

#4 1251 .2 18.1 

#8 317.4 4.6 

Pan 103.8 1.5 

Total 6910.7 100.0 

#200 

Wash Loss 15.3 ODWt: 3020.6 

Pan 10.5 DWI.W.: 3005.3 
Total 25.8 

Sieve Accuracv= 100.0% 

Orig. Dry Weight: 

Drv Wt. Washed: 

Washina Loss: 

Wt. % Retained 

Sieve Size Reid. Final 

3/8 " 0.0 

#4 13.7 2.2 

#8 50.7 8.2 

#16 109.5 17.7 

#30 172.4 27.9 

#50 197.0 32.0 

#100 66.8 10.8 

#200 5.2 0.8 

Wash 1.6 0.4 

Pan 0.7 

Total 617.6 100.0 

Samele ID: BC2700 

Tested Bv / Cert. No.: BIIICroell NE483 

Contract ID.: 09-0036-029 
Co~nty: _B_r_em_e_r ___ _ 

Temp.(0 F) Min.: 65 

Temp.(0 F) Max.: 75 

Fine Aaareaate 

%of Est. Moist T-203 Dry Wt. 

Used (%) Sp. G. (lbs) 

101 .2 2.6 2.66 1510.0 

Sieve Accuracy= 0.0% 

6924.2 Orig. Dry Weight ( OD Wt.): 

Dry Wt. Washed ( D Wt W ): 

% Psa. Wt. Reid. % Retd. % Reid. 

100.0 0.0 

100.0 0.0 
75.0 0.0 

50.3 0.0 

24.2 0.0 

6.1 0.0 

1.5 0.0 

0.0 

0.0 0.0 

0.9 

o.o I ODWt.: 

IDWt.W.: 

o.o I 

Sieve Accuracv= 0.0% 

617.3 Orig. Dry Weight 

615.7 Dry Wt. Washed: 

1.6 Washina Loss: 

'll, Wt % Retained 

Passing Reid. Final 

100.0 0.0 

97.8 0.0 

89.6 0.0 

71 .9 0.0 

44.0 0.0 

12.0 0.0 

1.2 0.0 

0.4 0.0 

0.0 0.0 

0.0 0.0 

(ID) : 

(TB/CN): 

PCC Plant Report 

Report No.: 

Date This Report Aug. 31 100 
Date Of Last Report: Aug. 30,00 

Design No.: 

Coarse A9gre1 ate 
Moist. T-203 Dry Wt. 

(%) Sp. G. (lbs) Cement 

0.2 2.65 1500.0 474.0 

Sieve Accuracv= 0.0% 

Orig. Dry Weight ( OD Wt): 

Dry Wt. Washed ( D Wt. W ): 

% Psa. Wt. Reid. % Retd. % Reid. 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 

0.0 0.0 

0.0 

001 ODWt.: 

IDWt.W.: 

o.o I 

Sieve Accuracv= 0.0% 

Orig. Dry Weight 

Dry Wt. Washed: 

0.0 Washina Loss: 

'll, Wt. % Retained 

Passing Reid. Final 

0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

(ID): 

(TB/CNl: 
DlstrlWlon: __ Cenlnil Material< __ TC Materials __ Res. Engineer Conlractor Plant 

- - - - - - - - - -

Check Mix (x) 

Central I 
Ready I X 

Check Type ( x) 

Paving X 

Structure 

Incidental 

Patchina 

( Send Daily or End of Lot) 

( Send Weekly or End of Lot) 

( Send Weekly or End of Lot) 

( Send Weekly or End of Lot) 

Actual Quantities Used Per CY ( in oounds) Avg. Max. 

Fly Ash 

119.0 

% Psa. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

'll, 

Passing 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-

Fine 

1550.0 

Soecs. 

100 

95-100 

25-60 

0-10 

Q.5 

0-1 .5 

Soecs. 

100 

90-100 

70.100 

10--80 

0-1 .5 

Coarse 

1503.0 

Ava . 

0 
0 
0 
0 
0 
0 
0 

0 

Water W/C 

In Aga. Plant Grade Ratio 

43.0 207.0 3.0 0.427 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Batched 

Today 

Check One (x) : 

Concrete (CY): 506.00 

Cement (Tons): 119.65 

Brand / Source 

Air Ent 

Wat. Red: 

Retarder: 

Cal Chlor: 

Superplas: 

DV1000 

WRDA82 

Week 

Rate 

Concrete Treatment (x) 

Ice I 

Heated Water I 
Heated Materials I 

W/C 

Ratio 

0.489 

To Date 

Total 

506.00 

119.65 

Lot No. 

CF00.183-22 

CF05-A 175.,w 

-

lbs/CY I 
I 

Source I Tvpe Sp. Gr. 

Cement 1----+----+----------i 
Fly Ash: .__---~--~--------~ 

Ava. 

0 
0 
0 
0 
0 
0 
0 
0 

Rock: 

Sand: 

C.P .I. : Bill Croell 
Monitor: Lee Dahlin 

T-203 Grad. 

A - # # 

Remarks 

klll...ti2. 
NE463 

NE113 

- .. - - - - -



- - - - - - - - - - - -
800241 - 07100 ver. 1.1 

Project No.: NHS-6-3(41 )--12-77 
Contract ID: 77-0006-41 

Mix Design No.: ABD8-1007 

Hot Box 1.0. No.: SU6-18A 

Dale Sampled: 06/18/98 
Gradation ID: Specs GRAD 1-A 

1 in. (25mm) Sieve 100 100 
3/4 in. (19mm) Sieve 90-100 99 
1/2 in. (12.5mm) Sieve 83-90 89 

3/8 in. (9.5mm) Sieve 76-90 76 
• #4 (4.75mm) Sieve 43-57 47 

• Moving Average 

• #8 (2.36mm) Sieve 23-35 29 
• Moving Average 

#16 (1 .18mm) Sieve 19 
• #30 (600um) Sieve 7-15 13 

• Moving Average 

#50 (300um) Sieve 7.6 
#100 (150um) Sieve 5.4 
• #200 (75um) Sieve 2.0-5.3 4.2 

• Moving Average 

Compliance ( Y/N) 

Intended Added, % AC 5.40 
Actual Added, % AC 5.28 
Intended Total,% AC 5.40 
Actual Total, % AC 5.28 
Gmb: 2.373 
Gmm: 2.469 
Pa: 3.9 

Moving Average 3.5-5.0 
Time 7:05 AM 

Station 112+55 
Side WB 
Sample Mg's 118.00 

Sublet Mg's 500.00 
Mg's to Date 

Fines / Bitumen Ratio 0.6-1.4 1.13 

SU6-18B 

06/18/98 
GRAD 1-B 

100 
100 
89 
77 
48 

30 

19 
12 

7.3 
4.7 
3.6 

2.365 
2.477 

4.5 

8:35 AM 

134+22 
WB 

504.00 

1,100.00 

DAILY ACC PLANT REPORT 
Contractor: Quality Asphalt, Inc. 

County: _P_O__:_L_K _______ _ 
Recycle Source: _________ _ 

SU6-18C SU6-18D Time 7:00 

06/18/98 06/18/98 Air Temp. •c 14 
A.C. Temp. ·c 150 

Mix Temp. •c 145 

Date Placed: 06/18/98 -

Course Placed: surface 

Core No.: 1 

Station 110+66 
CL Reference 1.0 RT 

W1 Dry 1,205.5 
W2 in H20 685.9 
W3 Wet 1,206.6 
Difference 520.7 

Field Density 2.315 

% Density 97.638 
% Voids 6.5 
Thickness (mm) 40 

Gmb (Loi Avg.): 

2.375 2.371 Gmm (Loi Avg.): 

2.480 2.478 Dist. Labs Pa: 

4.2 4.3 Target % RAP: 

1:30 PM 4:55 PM This Q.I.= 2.323 

189+98 244+55 Column 
WB WB Is For 

2,374.00 3,160.00 Dist. Lab Low Outlier: 

1,100.00 1,105.24 Test 
Results Film Thickness ( FT): 

Remarks: 

- .. - - - -
Class: 

Size: -1~9~m_m_ 

Mix Type: A Superpave 

Report No.: ___ _ 

Design Blows: ___ _ 

Design Gyrations: __ 1_0_9 __ 

9:00 11 :00 1:00 3:00 5:00 7:00 

17 21 22 22 20 20 
152 151 153 155 150 150 

155 159 151 145 148 150 

Date Tested: 06/19/98 

Tested By: John Rayson 

OensitJI Record 

2 3 4 5 6 7 

144+35 166+81 198+45 212+16 238+77 254+75 
1.0 LT 2.8 LT 1.9 RT 2.8 LT 1.0 RT 2.8 RT 

1,236.6 1,388.5 1,279.4 1,145.5 1,401 .2 1,215.8 

701.6 799.6 736.1 648.2 795.5 696.1 
1,238.1 1,389.6 1,280.9 1,147.0 1,402.5 1,217.1 
536.5 590.0 544.8 498.8 607.0 521 .0 l~ 
2.305 2.353 2.348 2.297 2.308 2.334 IN 

97.216 99.241 99.030 96.879 97.343 98.439 
6.9 5.0 5.2 7.2 6.8 5.7 
45 50 45 35 50 45 

2.371 Avg. Field Density: 2.323 
2.476 Avg. % Density: 97.969 

Avg.% Field Voids: 6.2 
NA Specified % Density: 95 

-- 2.252 = 3.21 

0.022 

High Outlier: NewQ.I. = 

9.2 VMA: 12.9 O.O.T. Results Used:! I 

-----------------------------
Gsb: 2.577 Gb: 1.0240 Effective % AC : 3.71 

Mix Change Information: ------------------------

Dls1ri>utlon: Central Materials TC Matertals __ Proj. Engineer __ contractor __ Plant 

Certified Tech: Ray Johnson 
Certified Tech: John Rayson 

c1213 
c1312 

Cert. No. 

Cert . No. 

-



-------------------

N 
-..J w 



-------------------



-

Co. & Pro·. #: 

Producer: >--- ===---------------- ----------
Contractor: 

Sampled By: Date: 

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 
~ -

- . 

2 ·-

Material: FINE AGGREGATE-Pee --
r-·-- Co. & Proi. # : 

Producer: -
Contractor: ---·- • 

Samoled Bv: --
Samole Loe.: 

I --
I 

Dal 

-
-· 

Orioinal Orv Mass: 511.3 ··-------
Orv Mass Washed: 509.0 

Washina Loss: --·-

------E Total Minus 4.75 mm IW1l· • ___ 

Reduced Minus 4. 75 mm Mn\: 

Conversion Factor: W1 l'W2 --- ___ ·· -

Calculated Weicht /A\=Conversion F~ctor x (Bl 

__QriginalOryMa~s~s~:------+-­

Orv Mass Washed: 

Washina Loss: 

-~----- -£-·- ~ 542.0 Total Minus 4.75 mm W1L ___ _ __ . __ _ 
539.6 Reduced Minus 4.75 mm W2 : __ 

Conversio[l Factor: W1 / W2 

Calculated Wei hi A2=~onversion Factor xjfil ___ _ 

Pan 

Total 

Tolerance 

Wash 

Sample 

Comments: 

-

(B) 

(B) 

(B) 
----

(B) 

Total or Cale. 
Weight Retd 

% 
Reid. 

% 
Passing 

-----+-----~'+-- ----· - --- ----+--
(B) 

(B) 

(B) 0.4 

Date Re r1ed: Cert . No.: 

Tested B : 

- - - - - -

Specs. 

- -

Sieve Size 
Reduced 

Minus 4.75mm 

600µm (30)._ __ t--- (B) 

Wash 

Sample 

Sieve Size 

Comments: 

(B) 

(B) 

Original Ory Mass: 

Ory Mass Washed: 

Washing Loss: 

- - -

Total or Cale. 
Weight Reid 

---

- ----
101 .3 

160.7 

_ _lli_.Q 

80.0 

10.9 

-

---

% 
Reid. 

-· I 

--·- Cert No.: ___ _ 

- -

% 
Passing 

-

Specs. 

-

tr) 
t-­
N 

-



-

Lab. No.: 1 l 
Material: FINE AGGREGATE-PCC I 

Co. & Proi. #: -· 

Producer: --- ·----

Contractor. -·--
Samnled Bv: Date: -
Samnle Loe.: 

Grad. No.: I 1 

-------

·-- -- -

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 2 

Material: FINE AGGREGATE-PCC 

Co. & Proi. #: 

Producer: 

Contractor: 

I 
I Grad. No.: I 

-- ~ S=a=m=,o=lle=d~B=lv~:+--- ____________ .,,D,eat=-e: __________ _ 

Samele Loe.: 

' ··~--~ -3= ~ in Loss:~~ 

- - --- -· -
511 .3 Total Minus 4.75 mm (W1): 

509.0 Reduced Minus 4. 75 mm nAnl . 

-- 2.3 Conversion Factor: W1 / \N2. 

Calculated Weicht CAl=Conversion Factor x (Bl 

Ori□inal Dry Mass: f .. __ 542_; · Total M-in_u_s_4_. 7-5-mm (;1 ): =--~--_ 
1-'D""lrv'-'-M=a"'ss~ W.,,,a,.,s"'h~ed,,,: __________ 539.6 Reduced M,nus.,125 mm (W2): _ 

~ -~W~a=s=h=in-aL=o~ss='-·------ __ __ _ _-2.,_4._ ConversionFactor: W1_/ Wl. __ _ _ __ _ 

Calculated Wei ht A =Conversion Factor x B)_ _ 

Reduced 

(B) 

(B) 

(B) 

(B) 

Pan 

Total or Cale. 
Weight Reid 

124.0 

160.9 

77.2 

% 
Reid. 

3.7 

19.2 

24.3 

31 .5 31 .4 

15.1 

4.4 

1.4 

0.5 

% 
Passing 

100.0 

96.3 

77.1 

52.8 

21 .4 

6.3 

1.9 

0.5 

ia::-====l==·=·-=-'=--=-ai======"~ === 
Total 

Tolerance 

Wash 

Sample 

Original Ory Mass: 

Ory Mass Washed: 

Washing Loss: 

512.1 100.1 100.0 

100.2 

-S-le_ve_S_iz_e _ _ _ --l---M- ~~~-- R;td. -- ___ %_R_e-td-. __ ,__ __ %_P_a-,,-in_o_ --1---___ -_-s_~- ~~- -_-__,~, 

7Sµm (200) 

Wash 

Pan 

Date Re rt~~--~~t ________ _,c,.,e,,.,rt,..,. N:,,,oc,.: ______ -? 
TesledB : _L, _____________________ J__, 

Comments: 

- - - - - - -

Specs. 

1 0 

90-100 

70-100 

10-60 

0-1 .5 

- -

% 
Reid. 

% 
Passing 

100.0 

Specs. 

90-100 

18.7 (188) 
·- ----- '° 

~ _.2___ 70-100 ,:,.. 

29.6 29.7 

_...j..__--'-'--""'- -"-'4---'=3"'3"'.0'-'3"'3"-.1'-L....-4---'-18:::·~4 __ 10-60 

1"""='-"'=---f------l---""''-"----''-"-t-·---'-1-"4'"'-8----l ___ iL, -· 

Tolerance 99.7 

Wash Original Ory Mass: 

Sample Ory Mass Washed: 

2.0 1.6 

_1'-'.~1---+- -- ~ ---- ·- 0-!~ 
0.5 

99.7 100.0 

----------+ ---J Sieve Size Mass Reid. 
----·-- -•!--------+------"" 
75µm (200) 
----- -----·-'---

%Reid. 
-·· -- ... ~- - -

% Passing Specs . - - -- __ ~-- -1 
Wash 

Pan 

Cert. No.: 

Comments: ____ _ 

- - - - - - - -

N 

-



-

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

lab. No.: 1 -
Material: COARSE AGGREGATE-Pee 

Co. & Proi. #: 

Producer: 

Contractor: 

Samcled Bv: 

Samele Loe.: 

Orioinal Orv Mass: 

Orv Mass Washed: 

Washina Loss: 

Sieve Size 

Tolerance 

-

Reduced 
Minus 4.75mm 

Wash Original Ory Mass: 

Sample Ory Mass Washed: 

Washing Loss: 

Sieve Size Mass Reid . 

75µm (200) 

··---
Wash 

Pan 
1.1 

3759.4 

Total or Cale. 
Weight Reid 

% Reid. 

- .. 

I ·-· 
I Grad. No.: I 3 

---· 

Date: 

·-

- ~ 

Total Minus 4.75 mm /W1 l: 

Reduced Minus 4.75 mm fWJl; 

Conversion Factor: W1 / W2 

Calculated Weight (A)=Conversion Factor x (I 

% 
Retd. 

2603.3 

2590.4 

.. 
% Passing 

---· -

% 
Passing 

Specs. I 

-·--' 

I
Oate Reported: Cert. No.: ~ 

"'. = T~es=led= B=y~: --+---------= =~-~~~~ 

Comments: _______ _ 

- - - - - - -

Specs. 

- -

t--
Lab. No.: 

COAR:E AGGREG;TE~~~-;-~ --
- ·- -

Material: Grad. No ,I 4 

Co. & Proi. #: 

Producer: 

Contractor: 

Samcled Bv: 

Samele Loe.: 

Washin Loss: 

Sieve Size 

·-

Reduced 
Minus 4. 75mm 

I 

--

Total or Cale. 
Weight Retd 

Date: 

--

-

-· -------· 

--- -· 

% 
Retd. 

% 
Passing 

-

Specs. 

-- _____ ,__ ___ _ 

Tolerance 

Wash 

Sample 

Sieve Size 

75µm (200) 

wash 

----~--- - ---· 

.----· -- -----------------~ 
Original Ory Mass: 

2582.8 
Dry Mass Washed: 

Washing Loss: 

Mass Reid. %Reid. 

Date Rel!Q!!,,,ede_: __ • t ----------'C"'e"'~"'. N.,,o"'·'-------···· --1 
Tested B ~ _ -L-------------------~-

Comments: ___ _ 

- - - - - - - - -



-

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 1 I 
Material: COARSE AGGREGATE-PCC I Grad. No.: I 3 

Co. & Proi. #: 

Producer: --
Contractor. -·-

Samnled Bv: Date: - -----

Samnle Loe.: - . 

3759.4 Total Minus 4. 75 mm 

Reduced Minus 4.75 mm 

Washin Loss: Con1Jersion Factor. W1 / 'W2 

Calculated Wei ht A =Conversion Factor x 8 

Sieve Size 
Reduced Total or Cale. % % 

Minus 4. 75mm Weight Reid Reid. Passing Specs. 

100.0 ..:;:.<¼,-------1-------+---'-"=--+---1,00 
0.6 99.4 95-100 

10.1 89.3 

39.3 39.4 49.9 -----+---25-60 --

33.1 !§J! 
13.3 3.5 

2.7 0.8 
~--'=---+-----'0~-1~ -­

====-------1----------+----'=,c_-->'-"-<C-------='-'-------1----~~---+-- - Q-.S -

0.8 

3757.0 99,9 100.0 
Tolerance 99.9 

Wash Original Ory Mass: 
2603.3 -

Sample Ory Mass Washed: 
2590.4 --

Washing Loss: 
12.9 

Steve Size Mass Reid. %Retd. % Passing Specs. I 

75µm (200) 0.5 0-1 .5 I 
Wash 12.9 0.5 
Pan 

1.1 

i,eD,,,at.,,_e_,,R"'e""'-'rte.,d,.._: __ +-----------'C,eea.,rt"--'. N"'o,,,.:~-----~ 

TesledB : ~ 

Comments: ________ _ 

- - - - - - - - -

f-------'L:c,a::,bo_, ,_,N°'o"-.: +-----=2,__ __________________ 11--------~-----~ 
_ _j_ __ Grad. No.: I Material: COARSE AGGREGATE-Pee 4 

Co. & Proj_ #: 

Producer: -·-----------
Contractor: 

.__ _ _,,S,,a"-m=ole'--'L"'o"'c'-'-.:-'----------------------- --· ___ _ 

Oriainal Orv Mass: 

Orv Mass Washed: 

Washina Loss: 

Sieve Size 
Reduced 

Minus 4.75mm 

5348.7 

-----

Total or Cale. 
Weight Reid 

Total Minus 4.75 mm IW1\: 

Reduced Minus 4. 75 mm Mn\: 

Conversion Factor. W1 / 'W2. 

Calculated Weiaht (Al=Conversion Factor x (Bl 

% 
Reid. 

% 
Passing Specs. 

3.2 

~1~00~·~0----+--- __,_10,,,0'--------j 

96.8 

Total 

Tolerance 

Wash 

Sample 

Sieve Size 

75µm (200) 

Wash 

'-----'5'--'1-=6"-.7-------1------"'9.7 ____ _ 

1817.0 34.0 

E.L 
53.1 

_ __!798.3_____ ·- 33.6 . _ 19.5 __ 

13.3 6.2 _ __o-_!Q__ 00 

-'--"--1-----'5~.7 __ ___, __ ___,o~.5~--+--~ ~ 

0.5 

100.0 

-------------- --~------· -·- ----------- -
Original Ory Mass: 

Ory Mass Washed: 

Washing Loss: 

Mass Reid. 

___ 20.9 -- __ 

----'----~ 
2561 .9 

20.9 
%Reid. % Passing 

0.8 

0.8 

Specs. 

I 0-1 .5 

Pan _____ ,, ___ 0.9 ------

r •te Reported: ±--________ Cert. No.: __ _ 

~By; ---- ------------ -- - ----

Comments: _______________________ _ 

- - - - - - - - -



-

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: I .. 

Material: 1" COMBINED AGGREGATE I Grad. No.: --
Co. & Pro;_ #: IUsinn Box and 203mm sieves) 

Producer. 

Contractor. 

Samnled Bv: Dale: 

Samnle Loe.: -

Qrininal Orv Mass: 3581 .0 Total Minus 4.75 mm IW1l: 

Orv Mass Washed: 3393.7 Reduced M;nus 4.75 mm~------
Washinn Loss: Conversion Factor. W1 / W2 ---~ -

Calculated Weiaht (A)=Convers !Q._n..£.!_c_lE.r !.(§ 

Reduced 

167.6 (B} 

186.3 (B} 

62.1 (B} 

20.3 (B} 

14.8 

Wash 

Pan 6.9 

Total 

Total or Cale. 
Weight Reid 

76.5 

178.4 

202.0 

296.1 

% 
Reid. 

% 
Passing 

--- ---'--------+---------<------
Tolerance 

Wash 

Sample 

Sieve Size 

75µm (200) 

Wash 

Pan 

Origina, Ory Mass: 

Ory Mass Washed: 

---
Washing Loss: 

Mass Reid. %Reid. % Passing Specs. 

-- --

~ ~port=•d~'---+---------~C~•rt~-~N~•~·'---------4 
G edBy: 

Comments: ___________________ _ 

- - - - - - -

2262.9_ 

563.1 

Specs. 

- -

Lab. No .. 

Material: 3/4" COMBINED AGGREGATE 

Co. & Proi. #: /Usina Bo~ and 203mm sieves\ 

Producer. 

Contractor: 

Samoled Bv: 

____ Sam~.J,Qh .._. __ -- --·-

Orioinal Orv Mass: 

Dry Mass Washed: ·--· 
____ vyashing Loss; 

101 .0 (B) 

97.6 (B} 

80.0 (B} 

150 m 100 

75µm (200) 

Wash 

Pan 

Total 

Tolerance 

Wash 

Sample 

Sieve Size 

75µm (200) 

Wash 

Pan 

41 .3 (B) 

Original Ory Mass: 

Dry Mass Washed: 

Washing loss: 

Mau Retd. 

•--•----

Date Re ed: 

Teated B : 

Comments: ____ _ 

-------- --- ---
2296.0 

2201 .9 

Total or Cale. 
Weight Reid 

15.0 

196.0 

%Reid. 

- - - -

I 
I Grad. No .. 

--

Date: -

---· -
Total Minus 4.75mm 1w11: 1023.9 -
Reduced Minus 4.75 mm fW1\ : 512.0 

Conversion Factor: W1 / W2 

Calculated Weinht IA\=Conversion Factor x {.§.)_ -- -

% 
Reid. 

% Passing 

Cert. No.: 

-

% 
Passing Specs. 

---'-------< 

- - - -



-

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: I -
Material: 1" COMBINED AGGREGATE l Grad. No.: 

Co. & Proi. #: IUsinn Box and 203mm sieves) 

Producer. 

Contractor. -
Samnled Bv: Date: ----

Samn1e Loe.: --

Oriainal Orv Mass: 3581 .0 Total Minus 4.75 mm Iw11: 

Orv Mass Washed: 3393.7 Reduced Minus ◄ . 75 mm IWll: -
Washina Loss: 187.3 Conversion Factor: W1 / W2 -

~)curated Wei~Conversion Factor x '!3) _ 

Reduced Total or Cale. % % 
Weight Retd Reid. Passing 

100.0 

76.5 2.1 97.9 

178.4 5.0 92.9 

202.0 5.6 87.3 

296.1 8.3 79.0 

10.6 68.4 

11 .6 56.8 

167.6 18.8 38.0 

!86.3 20.9 21J11. 17.0 

62.1 7.0 10.0 

20.3 2.3 7.7 

1.7 6.0 
Wash 

6.0 
Pan 27.7 -~® 
Total 561 .1 3573.0 

I 
99.9 {100.0) 

Tolerance 99.6 99.8 

Wash Original Ory Mass: 
--

Sample 0fy Mass Washed: 

Washing Loss: 

·-· 
Specs. ---~ 

Sieve Size Mass Reid. %Reid. % Passing 
- ---

75µm (200) 
... 

Wash 

Pan 
-

'

Date Rep,oOlt,se,.,d:~--Il---------=C=•"~-~N•~-'~-----··_-_--_-_-_7 _ _, 
. Tested By: . ~ 

Comments: 

- - - - - - -

2262.9 

563.1 

4.0186 

·-

Specs. 

- -

---- _l,~b. No.: 

Material: 3/4" COMBINED AGGREGATE 

Co. & ~rQi, #: /Usina Box and 203mm sieves\ 

Producer: 

t---- -~ontractor: 

Samcled Bv: 

Samele Loe.: 

Oriainal Q!Y Mass: 

£_ry Mass Washed: 

Washina Loss: 

Sieve Size 

4.75mf!1...(1L • _ 

Reduced 
Minus 4. 75mm 

2296.0 

2201 .9 

94.1 

Total or Cale. 
Weight Reid 

I 
I 

Date: 

Grad. No.: 

---------
Total Minus 4.75 mm Iw11: 

Reduced Minus ◄.75 mm_~): 

Conversion Factor: W1 / W2 _____ ·--
Calculated Weinht tA~!!Vl!!:_Si_Qn Factor x {Bl 

% % 
Reid. Passing 

100.0 

0.7 99.3 

_.!l.,L __ - 90.8 

20.8 70.0 

21 .3 48.7 

?-~m_r_n_@) __ -l-..!.!:'.,~---""lf---"'='=-- -"-'-'--l- - liL 34.5 

8.8 1.18mm 16 101 .0 ·---'-'=-- -==-=-- =-'----'=--
600~m(30) --l--~97~-~6---"ei+--'-="---

300 m 50 80.0 

150 m 100 41 .3 
75µm (200) 

Tolerance 

Wash 

Sample 

511 .5 

99.9 

Original Ory Mass: 

Ory Mass Washed; 

Washing Loss: 

100.0 

8.5 

7.0 

~,L 

4.3 

1-QQ,.Q_ __ . 

.J?.7 
17.2 

10.2 

6.6 

4.3 

f.:-::-:-~-~~-•-, ---+-- M_a_" __ R_e1_d._+-__ %_R_e1_d. __ +-__ •,<,_P_•_" _;n_g_ ·_-__ • ~ ~=~~°'-----~-j 
Wash 

Pan 

E ~Olted _ 

Tested By: 

Comments: ____________ _ 

- - - - - - -

1023.9 

--~ 
1.9998 

Specs. 

0 
00 
N 

- -
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Lab. No.: 

Material: 3/4" COMBINED AGGREGATE 

Co. & Proi. #: /Usina 305mm sieves) 

Producer: 

Contractor: 

Samnled Bu: 

Samnle Loe.: 

Or"'inal Drv Mass: 2247.5 

D"' Mass Washed: 2091.9 

Washinn Loss: 

I 

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: ·----·--·--
I Grad. No.: Material: 1/2" COMBINED AGGREGATE 

Co. & Proi. #: /Usina 305mm sieves) 

Producer: 

Contractor: 

Date: Samoled Bv: --•···· 

Samole Loe.: 

Total Minus 4.75 mm IW1l: Oriainal Drv Mass: 1631.0 --------
Reduced Minus 4. 75 mm Mm: Drv Mass Washed: 1526.5 

Conversion Factor. W1 / WZ Washina Loss: 

Calculated Weio~=Conversion Factor x@)_ -- --- . 

I 
I Grad. No.: 

---
Date: . 

·--- --
Total Minus 4. 75 mm IW1 l : 

Reduced Minus 4. 75 mm nm,: 

Conversion Factor: W1 / W2 

Calculated Weioht IAl=Conversion Factor x /Bl 

Reduced Total or Cale. % % % 
Reid. 

% 
Passing Specs. Sieve Size 

Minus 4.75mm=d-- W_ ei.::.g_ht_R_e_l_d_l-__ R_et_d_. --+---P_a_s_si_n_g_ -J ___ S_p_ecs_. _ 7 

Wash 

Pan 

Total 

Tolerance .._ _____ _L ______ ..L,_ ______ L_ ______ _ 

Wash Original Ory Mass: 
-

Sample Ory Mass Washed: 

Washing Loss: 

Sieve Size Mass Reid. %Reid. % Passing Specs. 
--

75µm (200) __ j 
Wash 

Pan 

Joate Reported: Cen. No.: 

Tested By: 

Comments: ______________________________________ _ 

- - - - - - - - -

Wash 

Pan 

Total 

Tolerance 

Wash 

Sample 

Sieve Size -75µm (200) 

Wash 

Pan 

Original Dry Mass: 

Dry Mass Washed: 

Washing Loss: 

Mass Reid. 

Date Re rted: 

Tested B : 

6.6 (fil 

% Reid . 

00 
--I-------+--- .. ~ 

---· ··-

% Passing Specs. __ 

Cert No .: 

Comments: _________________________ _ 

- - - --- - - - -



IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 

Material: 3/4" COMBINED AGGREGATE 

Co. & Proi. #: 

Producer. 

Contractor: 

Samoled Bv: 

Samele Loe.: 

Oriainal Orv Mass: 

Orv Mass Washed: 

Washinn Loss: 

<Usina 305mm sievesl 

Reduced 

(B) 

(B) 

(B) 

(B) 

2247.5 

2091 .9 

155.6 

Total or Cale. 
Weight Retd 

27.0 

243.3 

301 .1 

211 .6 

116.9 

100.4 

63.0 

I 
I Grad. No.: 

Dale: 

Total Minus 4. 75 mm @ : --·--· 
Reduced Minus 4. 75 mm ''-'"': 

Conversion Factor: W1 / W2 

Calculated Weicht (A\=Conversion Factor x IB\ 

% 
Retd. 

1.2 

10.6 

13.4 

22.B 22.9 

19.2 

9.4 

5.2 

4.5 

3.7 

2.4 

% 
Passing 

100.0 

96.6 

66.0 

74.6 

51 .7 

32.5 

23.1 

17.9 

13.4 

9.7 

7.3 

Specs. 

--------
Wash 

Pan 

Total 

Tolerance 

Wash 

Sample 

7.3 

2245.0 99.9 100.0 

99.9 

.----------- ----~------
Original Ory Mass: 

Ory Mass Washed: 

Washing Loss: 
.-------+-------,------------------t 
Sieve Size Mass Reid. % Retd. % Passing 

75µm (200) 

Wash 

Pan 

IDate Reported: Cert. No.: 

Tested By: 

-- Specs. • ···• l 

Comments: _________________________________ _ 

- - - - - - - - -

Lab. No.: 

Material: 1/2" COMBINED AGGREGATE 

Co. & Proi. #: <Usina 305mm sievesl 

Producer: 

Contractor: ---
Samoled Bv: 

Samole Loe .. 

--
Orioinal Orv Mass: 1631 .0 -

Orv Mass Washed: 1526.5 

Washing Loss: 104.5 

Reduced Total or Cale. 
Sieve Size Minus 4. 75mm Weight Retd 

Total 

Tolerance 100.1 

Wash Original Ory Mass: 

Sample Ory Mass Washed: 

Washing Loss: 
- -
Sieve Size Mass Reid. %Reid. 

75µm (200) 

Wash 
--

Pan 
-- ·-

Dale Re rted: ---1------

Tested B : 

Comments: ___________ _ 

- - - - -

I 
I Grad. No.: 

Dale: .. -

·-·---

Total Minus 4.75 mm (W1 l: ·-
Reduced Minus 4. 75 mm tv.n\: ---·-
Conversion Factor: W1 I W2 --
Calculated Weicht IA\=Conversion Factor x IB\ 

% % 
Reid. Passing Specs. 

100.0 

0.6 99.2 

16.1 --~1 .1 

23.5 57.6 

24.3 33.3 00 -----~ 
10.3 2~ 

5.3 17.7 -··----
4.7 13.0 

3.6 9.2 

2.4 6.6 

6.6 

100.0 

% Passing Spe 
--- -·---·· g 

___ Cert . No.: 

- - - - -



-

Lab. No.: 

Material: 

Co. & Pro•. #: 

Producer: 

Contractor: 

Samnled Bv: 

Samele Loe.: 

Orlolnal Orv Mass: 

Orv Mass Washed: 

Washlno Loss: 

Wash 

Pan 

Total 

Tolerance 

Wash Original Ory M;ass: 

Sample Ory Mus Washed: 

Washing Loss: 

Steve Size Mass Rttd. 

1si,,, (200) 

Wash 

Pan 

I Datt Reported: 

Tested By: 

(B) 

(B) 

Total or Cale. 

Weight Retd 

% Reid. 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

I 
I Grad. No.: 

Date: 

Total Minus 4. 75 mm (W1): 

Reduced Minus 4.75 mm (:{'12): 

Conversion Factor. W1 /W2 

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 

Material: 

Co. & Proi. #: 

Producer. 

Contractor: 

Sampled By: 

Samele Loe .. 

Original Dry Mass: 

Dry Mass Washed: 

Washing Loss: 

Calculated Weloht {A\=Conversion Factor x {B\ 

% 
Retd. 

%Pusi1g 

Cert . No.: 

% 
Passing 

Specs. 

Specs. 

I 
I 

Wash 

Pan 

Total 

Tolerance 

Wash Oril1flal Ory Mass: 

Sample Dly M.,s Washed: 

Washing Loss: 

Sieve Size Mass Rtld. 

1si,,, (200) 

Wash 

Pan 

IOate Reported: 

Tested By: 

(B) 

(B) 

Total or Cale. 

Weight Retd 

% Retd. 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

I 
I Grad. No.: 

Date: 

Total Minus 4. 75 mm (W1): 

Reduced Minus 4.75 mm CN2): 

Conversion Factor: W1 /W2 

Calcdated Weint-1 tA\:::Converston Factor x 19, 

% 
Retd. 

% Passing 

Cert. No .: 

% 
Passing 

Specs. I 
I 

Specs. 

Comments: __________________________________ _ Comments: __________ _______________________ _ - - - - - - - - - - - - - - - - - -



-

Lab. No.: 

Material: 

Co. & ProI. #: 

Producer. 

Contractor. 

Samoled Bv: 

Samele Loe.: 

Orlalnal Orv Mass: 

Orv Mass Washed: 

Washlno Loss: 

75µm (200) 

Wash 

Pan 

Total 

Tolerance 

Wash Original Ory Mus: 

Sample Dry Mass Washed; 

Wasting Loss: 

SieYeSize Mass Retd. 

7Sjrn (200) 

Wash 

Pan 

(B) 

(B) 

Total or Cale. 

Weight Reid 

'!I, Reid. 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

I 
I Grad. No.: 

Datt: 

Total Minus 4. 75 mm IW1l: 

Redoced Minos 4.75 mm (W2): 

Cooverslon Factor: W1 / W2 

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 

Material: 

Co. & Prol. #: 

Producer: 

Contractor. 

samoled Bv: 

Sample Loe.: 

Orlalnal Orv Mass: 

Orv Mass Washed: 

WashlnQ Loss: 

Calculated Welahl IA\=Conversion Factor x IB\ 

'l(, 

Reid. 

% Passing 

Ctrt. No.: 

'l(, 

Passing 

Specs. 

Specs. 

I 
I 

600 

300 

150 m 

75µm (200) 

Wash 

Pan 

Total 

Tolerance 

Wash Original Ory Mus: 

Sample Ory Mass Washed: 

Washi,g Loss: 

Sieve Size Mass Reid. 

751MTI (200) 

Wash 

Pan 

!Date Reported: 

Ttsltd By: 

(B) 

(B) 

(B) 

(B) 

(B) 

(B) 

Total or Cale. 

Weight Reid 

'!I, Reid. 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

I 
l Grad. No.: 

Date: 

Total Minus 4.75 mm IW1\: 

Reduced Minos 4.75 mm (W2): 

Conversion Factor: W1 / W2 

CalcLiated Wei"" fAl=Cooverslon Factor X 18\ 

'l(, 

Reid. 

'll. P11slng 

Cert. No.: 

'l(, 

Passing 

Spots. I 
I 

Specs. 

Comments: __________________________________ _ Comments: __________________________________ _ - - - - - - - - - - - - - - - - - -



Lab. No.: 

Material: 

Co. & Prol. #: 

Producer. 

Contractor. 

Samoled Bv: 

Samole Loe.: 

Orlainal Drv Mass: 

Drv Mass Washed: 

Washina Loss: 

75µm (200) 

Wash 

Pan 

Total 

Tolerance 

Wash Original Ory Mass: 

sample Ory Mass Washed: 

Wutw,g loss: -- Mass Retd. 

75jlm (200) 

Wash 

Pan 

10•1• Reported: 

Tested By: 

(8) 

(B) 

Total or Cale. 
Weight Reid 

%Retd. 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

I 
I Grad. No.: 

Date: 

Total Minus 4.75 mm CW1l: 

ReOJCed Mi,.,. 4.75 mm r:,N2): 

Conversion Factor. W1 /W2 

IOWA DEPARTMENT OF TRANSPORTATION 
SIEVE ANALYSIS WORKSHEET 

Lab. No.: 

Material: 

Co. & Pro . #: 

Producer. 

Contractor: 

Sam led B : 

Sam le Loe.: 

Washin Loss: 

Calculated WeinH tA'=Conversion Factor x CBl 

'l(, 

Reid. 

~ Pissing 

Cert. No.: 

'l(, 

Passing 

Specs. 

Specs. 

I 

75µm (200) 

Wash 

Pan 

Total 

Tolerance 

Wash 

Sample 

Sieve Size 

75jlm (200) 

Wash 

P,n 

Original Dry Mass: 

Dry Mass Washed: 

Washing loss: 

Mass Retd. 

(BJ 

(B) 

Total or Cale. 
Weight Reid 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

(A) 

%Retd. 

Grad. No.: 

Date: 

Total Minus 4.75 mm 1 : 

Reduced Mir<IS 4.75 nm r:,N2): 

Conversion Factor. W1 /W2 

ColclAoled Wei A =Conversion Factor X B 

'l(, 

Reid. 

% Pissing 

Cert. No.: 

'l(, 

Passing 

Specs. 

Specs. 

Comments: _______ ________ _________ _________ _ - - - - - - - - - - -
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October 31, 1996 
Supersedes October 31 , 1995 

Matls. I.M. 210 
Page 1 of 4 

AGGREGATE TECHNICIAN CERTIFICATION PROGRAM 

GENERAL 

The purpose of the Aggregate Technician Certification Program (ATCP) is to ensure quality 
sampling and testing of aggregate for gradation by certification of industry and contracting 
authority personnel. 

Through a cooperative program of training, study and examination, technicians will be able to 
better ensure satisfactory gradation control, identification of aggregates, and documentation. 

Sampling shall be done by either a Level I or Level II Certified Aggregate Technician. Testing 
of aggregate for gradation, in accordance with 1106.01 of the Standard Specifications, shall be 
by a Level II Certified Aggregate Technician. The technician cannot delegate the sampling or 
testing responsibility to a non-certified person. 

ADMINISTRATION 

The A TCP will be carried out in accordance with general policy guidelines established or 
approved by the Director of the Division of Project Development. The Director will be advised 
by a Board of Certification composed of the following members: 

Engineer - Office of Materials 
Engineer - Office of Construction 
Representative of the Transportation Center Materials Engineers** 
Representative of the Association of General Contractors (AGC of Iowa) 
Representative of the Iowa Limestone Producers Association (ILPA) 
Representative of the County Engineers 

The Director of the Office of Materials will be the Program Director. Coordinators will be 
appointed by the Program Director to assist in the administration of the program and to handle 
such planning, administrative and coordinating functions as may be needed. 

Appeals on actions taken in this program shall be submitted to the Program Director. 
Unresolved appeals will be submitted to the Certification Board. 

** Appointed by the Program Director. 

1 
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REQUIREMENTS 

October 31 , 1996 
Supersedes October 31 , 1995 

Certification as a Level I or Level II Aggregate Technician can be QP.W.®-9. by successfully 
passing written and demonstration examinations conducted in accordance with this memorandum. 

Certified Technicians may represent any company or agency for which they have been formally 
authorized as representatives. 

Registered Professional Engineers and engineering and geology graduates from accredited 
institutions will be exempt from taking examinations. In order to obtain certification, these 
persons must meet all of the following conditions: 

A. 

B. 

Be a registered Engineer in the State of Iowa or submit satisfactory evidence of 
a degree in engineering or geology. 

Shall have had work assignments in the area of highway construction, aggregate 
production, distribution and/or use. Shall be intimately connected with the scope 
of activity defined in the areas of certification. 

In requesting certification, a statement of the above information must be submitted to the Iowa 
DOT Materials Office in Ames. Certificates issued in accordance with these requirements will 
be subject to the same regulations concerning expiration, etc. that apply to certificates qijtjµ@.ij 
by examinations. 

OUT-OF-STATE APPLICANTS 

Requests for certification from persons for t.¢y¢[J::ijf/L.¢y¢.[JJ Aggregate Technicians ffij:ffi 
another state will be issued when the following criteria is met: 

l'f ttf t]hijfp¢.riijijJrttiWJj@)f:#d:tID.if/Aggt¢.gJffi?t¢.¢bfil¢ffiij\J#.Nijmffi¢W:$ffilimttijb.iU.\ b.it.¢. 
t¢.¢¢N¢W #q#.[v)d#ijt]fijijffigJGffi¢MW.¢]1ij¢f tRithiY~f Ji@¢ffi.fi¢jijffif ti.t&tr~dfft 

:Ji The applicant shall pass an examination, or examinations, administered by the Iowa 
DOT to obtain the certification level desired. 

Qj#Hifa~¥ )jppU.¢W.®.${$l@.4.l4.J@t@tiffiffl¢4:Jm:m¢tnMif P.Ql?:Mffl¢.ffi.lM:omtJ?iC:A~/W. 
iffi#4ffl¢]$.flmffi$.l:\i®Pl¢.$.)QfJU.k@ffifi¢W.®Mffi~#f J¢¢ijffipi#y/ffi.¢.:::iPP.li@ffl.ffli 

CERTIFICATION INFORMATION 

Certification information is available in the Iowa Technical Training Booklet. The booklet 
contains information on the Technical Training Program and a description of all classes offered. 
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Class schedules for all technical training classes statewide and applications are also included. 
The booklets are available from any of the Iowa DOT Transportation Center Material Offices. 
They may also be obtained from the ICPA, IRMCA, ILPA, and APAI. 

The fees for the schools and examinations iii indicated in the booklet. 

INSTRUCTIONAL SCHOOLS AND EXAMINATIONS 

The Transportation Center Office of Materials will conduct schools and provide the study 
materials. Producers/contractors are encouraged to conduct their own pre-training programs. 
All new applicants must attend an Iowa DOT school and pass the applicable exams to become 
certified. All examinations will be conducted by the Materials Offices. 

The locations and dates of examinations are found in the Technical Training and Certification 
Registration Booklet. The Level I examination will cover the fundamentals of sampling. The 
Level II examination will cover the fundamentals of sampling, testing, reporting and proper 
inspection control as well as a hands-on practical demonstration. 

Both the Level I and Level II exams will be open book. Each applicant will have the opportunity 
to retake any part of the examination failed. If, over a six month period, an applicant fails to 
successfully complete both portions of the Level II examination, the applicant must retake and 
successfully pass ooth portions of the examination. 

CERTIFICATION 

Upon successfully completing the requirements for certification, the Program Director will issue 
a certificate and a pocket certification card. This certification is not transferable. 

PERFORMANCE REQUIREMENTS 

A written notice may be issued to the certified technician for any inadequacies in performing 
his/her duties. Upon receipt of two such notices, the certified technician may be given a three 
month suspension. After three written notices, the certified technician is subject to 
de~ertification. 

DECERTIFICATION 

The certificate will become invalid for reasons such as: 
1. Failure of the certificate holder to renew the certificate prior to regular expiration 

described above. 
2. False or fraudulent information being used to secure or renew the certificate. 
3. False or fraudulent actions or documentation by the certificate holder. 
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RENEWAL OF CERTIFICATION 

October 31, 1996 
Supersedes October 31, 1995 

Certifications will remain valid for five (5) years (a three month grace period will be allowed) . 
lf?ffi¢.}jijijiyRmM/b.$.}#&t}t¢Mwe.ij{~if@¢.ffi.fi~jfotf:Wiffiiliiffi¢{9Q}4.i£% gffi¢.ij}p¢.fl00.]b.e.y\w.i 
i~'J.#imi.i¢ill&id¢¢¢.ffiU¢.dt Kth¢.:Jfil1NRffiID:®t&J~ll.iliitf#iffifl¢!U.00.JjyJfflqijg/ffi#¢.iffiffiijitj§ifw 
ffl¢4@¢.tJjfi¢~¢.JijijijJb.ey\M¢.Ut¢.ij~iMK>JUffi¢.Iffi4.i:W.4.ijitAnfe.Uu.ffiJtjt,¢\ffi¢.::¢.ifffiiijfijijij 
w.iffll#.iffi.@y@fft&m.We.:Utffi.=:&.t4®¢.ffifl¢iU9.#.fffi¢y:Jtiijijffe.ffii¢iIDl::iiPU¢.Jbl¢]¢b.&,liiriddif$.ij 
ffl~f::¢.jiijijfuru9fit' The responsibility for applying for recertification shall rest with the 
certified individual. 

It shall be the responsibility of the individual to inform the Office of Materials of any address 
change. 

Note: The new program will be implemented at the expiration date of an individual's current 
certification. 

Retesting will be required every five years regardless of work experience or performance. 
Failure of any level shall require the applicant to retake the applicable school and pass the test. 

FUNCTIONS AND RESPONSIBILITIES 

The specification requirement for source gradation testing by Certified Technicians does not 
change the supplier's responsibilities to furnish materials complying with the specification 
requirements. 

The sampling and testing of aggregates for gradation at each source ~U be performed by a 
Certified Technician. The technician ffiiU sample and test in accordance with specified 
frequencies and promptly submit designated reports. 

The Transportation Center Materials Engineer will be responsible for monitoring product quality 
control and the sampling and testing of aggregates for gradation by the Certified Technician. 
It is the responsibility of the aggregate producer to maintain the quality of the product delivered 
to the project. 

Samples for abrasion, freeze and thaw, and other tests as needed to monitor the quality control 
of aggregates will be QlmU.rl.i.t by Transportation Center Materials Engineers' Offices. Copies 
of this test data will be made available to the producer by the Transportation Center Materials 
Office for their records. 

The Transportation Center Materials Office will have the authority and responsibility to question 
and, where necessary, require any changes in production or quality control to ensure the 
production of material which consistently complies with specification requirements. 
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November 1994 

"3.t;. Iowa Department 
..,,,,_-, of Transportation 

HIGHWAY DIVISION - OFACE OF MATERIALS 
INSTRUCTIONAL MEMORANDUM 

Supersedes November I 993 

GENERAL 

CERTIFIED AGGREGATE TESTING 
AND 

CERTIFIED AGGREGATES 
General Rewrite . . 
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The prilT'e contractor or a contractor's authorized repre~entative (the producer) shall be 
responsibie for source product quality control. 

Aggregate source gradation testing will be performed and documented in a1..,cordance with this 
Instructional Memorandum by persons qualified in accordance with the provisions of I.M. 210. 

Source gradation tests will be considered advisory when the aggregate is used for portland 
cement concrete, asphaltic concrete, asphalt treated base, bituminous treated base, and cement 
treated granular base and may be considered the basis of acceptance for all other aggregates. 
The advisory tested group will hereinafter be called "proportioned aggregates." The gradation 
tests will be called certified gradation tests and the aggregate represented will be called certified 
aggregate. 

Sampling and testing duties described in this Instructional Memorandum shall not be delegated 
to noncertified technicians. 

SAMPLING, TESTING AND DOCUMENTATION 

Certified source testing shall be performed as outlined in Materials I.M. 204 utilizing the 
procedures contained in Materials I.M. Series 300. This testing shall be performed at the 
required frequency (J.M. 204) during production. Additional certified gradation testing may be 
required at the time material is shipped to a project or for a stockpiled material carri~d through 
a winter season. When additional certified testing of stockpiled material is required, the testing 
shall be at a frequency of at least one per 6000 Mg (tons). Bins or other means of securing 
representative samples shall be furnished for the sampling of stockpiled material. 

The quality of the material produced shall be verified by testing before shipment to a project. 
Quality samples will be secured by Transportation Center Materials Office personnel. 

All producer gradation tests, complying or non-complying, performed on certified aggregates 
shall be transmitted promptly by the aggregate producers to the Transportation Center Materials 
Office on Form 821278. The certified test reports shall identify whether the material is being 
produced for direct delivery or stockpiling for a specific project or for advance warehouse stock. 
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Source information and production limits shall be documented on Form 955 for aggregate used 
in all asphalt mixtures whether the aggregate is being produced directly for project mix designs 
or secured from acceptable warehouse stockpiles. For other aggregates, the production limits 
selected need be documented only on the certified gradation test report (Form 821278). 

To insure proper identification of delivered aggregates each truck load of certified aggregate shall 
be identified by a numbered truck ticket showing aggregate description (which shall include the 
Iowa DOT gradation number if appropriate, the product size if being used for an asphalt mixture, 
etc.), quantity, source (the pit or quarry name), delivery date and the following certification 
statement 

This is to certify the material herein described meets applicable contract specification and 
requirements. 

Note: This certification statement shall be signed or initialled by an authorized representative 
of the Producer. 

Note: For aggregates as bid items measured by mass (weight), certified tickets shall include 
signatures or initials in accordance with Article 2001.07. For aggregates as bid items not 
measured by weight, a shipment statement or a copy of the certified gradation test report (Form 
821278), ·(which shall include the Iowa DOT gradation number if appropriate, the product size 
if being used for an asphalt mixture, etc., quantity, source [the pit or quarry name], delivery date 
and the above certification statement) shall be furnished to project inspection personnel. A 
certified truck ticket may also be furnished. 

When aggregate is shipped by rail or barge each shipment must be identified by a bill of lading 
or shipment listing which includes rail car or barge number, aggregate description (which shall 
include the Iowa DOT gradation number if appropriate), quantity, and source and the above 
statement of certification. A copy of the bill of lading or shipment listing shall be sent to the 
project engineer and receiving contractor or ready mix operator no later than the same day as 
shipment source departure. 

When aggregate is transferred to a paving plant or ready mix plant without being weighed the 
estimated quantity transferred shall be shown on a transfer listing furnished to the contractor or 
ready mix operator. This transfer listing shall include estimated quantity, aggregate description 
(which shall include the Iowa DOT gradation number), and source and the above statement of 
certification. An example of this situation is when aggregate moves from the source into a 
paving plant or ready mix plant without changing ownership. 
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Certified aggregate may be incorporated into a project on the basis of the certified truck ticket, 
certified bill of lading, shipment listing, certified transfer listing, or certified gradation test report 
(Form 821278). When the material represented is nonpropm;tioned aggregate the project number 
must show on the certified document and a copy furnished for project inspection personnel. 
When the aggregate represented is proportioned aggregate the project number is preferred when 
practical as in the case when shipping to a paving plant site and not required when impractical 
as in the case when shipping into warehouse stock at a ready mix plant. A file of certified 
shipment or transfer documents for proportioned aggregate will be maintained by the contractor 
or ready mix operator and made available for inspection at each plant or project site during the 
project period. Project inspection personnel shall verify that all material incorporated in the 
project is properly certified and document this verification and quantity on each of the 
appropriate daily or periodic construction reports. No other project documentation for the 
incorporated aggregate is required. 

Documentation procedures for asphalt and concrete paving plants which have multi project and 
commercial mix responsibilities would function in the same manner as described above for ready 
mix plants. 

MONITORING OF CERTIFIED AGGREGATES 

The Transportation Center Materials Office will be responsible for monitoring of sampling and 
testing of aggregates for gradation by the certified technician. 

Sampling for monitor inspection of aggregate being produced for . a project, for reserved 
stockpiles, or for stockpiles for intermittent project usage, will be secured at a minimum rate of 
one per 12,000 Mg (tons) for quality and one per 6,000 Mg (tons) to verify that the gradation 
testing is being performed in accordance with requirements. Note: These sampling frequencies 
may be adjusted by the Transportation Center Materials Engineer. The monitoring of certified 
gradation testing may be waived when the quantities required are approximately 2,000 Mg (tons) 
or less. 

A notice of intent to start production of certified aggregates shall be given to the appropriate 
Transportation Center Materials representative to afford the opportunity to verify proper ledge 
control. 

Periodic evaluation of certified technicians will be performed by the Transportation Center 
Materials Representative and kept on file. Correlation (split-bucket) sample results will be 
compared per I.M. 216. 
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At no time will the Transportation Center Materials Office representative issue directions to the 
producer. However, the representative will have authority and responsibility to question and 
where necessary reject any operation which is not in accordance with the specifications, special 
provisions and instructional memorandums. 

REHANDLING OF CERTIFIED AGGREGATES 

When certified aggregates are rehandled the Transportation Center Materials Engineer shall be 
notified and afforded the opportunity to monitor the rehandling procedure. 

For the purpose of this J.M. , rehandling is meant to include the physical unloading and reloading 
of aggregate at a temporary storage site before the aggregate is delivered to its final destination. 
Rehandled certified aggregates may be required to be retested with or without reweighing and 
recertified on a numbered shipment ticket with proper identification and certification statement. 

ACCEPTANCE 

In the case of proportioned aggregates acceptance tests will be performed on samples obtained 
at the proportioning plant in accordance with Construction Procedures and Instructions Manual 
Section 3.22 and Materials Instructional Memorandums 204 and 513. 

Acceptance of nonproportioned aggregates will be based on certified gradation tests and on visual 
examination by the contracting authority to ensure against obvious contamination, segregation 
or similar unsatisfactory features . 

Minor quantities of noncritical aggregates may be visually inspected by the contracting authority 
and recorded in the project field book. Monitor tests will not be required.: Quantities less than 
200 Mg (ton) are considered minor. An example of a noncritical aggregate is a nonproportioned 
aggregate such as granular backfill material for bridge abutments. 
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SECTION I 
AGGREGATES . I 

Today's highways must have the strength and durability to .­

sustain high volumes of traffic for many years. Since the 

pavements and base courses of these highways are 

composed largely of aggregates, these materials must be of 

a quality level that will permit satisfactory performance. 

Consequently, the role of the aggregate inspector is vital to 

securing good highway performance. Design and 

construction techniques can never satisfactorily compensate 

for the use of substandard aggregates. A well designed and 

constructed highway using good aggregates will provide 

good service for many years. A we1l designed and 

constructed highway using substandard aggregates will soon 

become a maintenance problem. 

This section contains general information on aggregates and 

the tests used to control their quality. Those aggregates 

commonly produced and used in Iowa will be emphasized, 

as will the tests which have been determined through 

experience to be the best measure of their quality. 
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Aggregates are often referred to 

as rock, gravel, mineral, 

cn1shed stone, slag, sand, rock 

dust, or fly ash 

AGGREGATE 
CLASSIFICATION 

COARSE AGGREGATE: Any 
aggregate that does not pass 
the 4. 75mm (No. 4) sieve. 

FINE AGGREGATE: 
Any aggregate that passes the 
4.75mm (No. 4) sieve. 

AGGREGATES DEFINED 

Generally, aggregates are granular construction 

materials composed of hard mineral particles, crushed 

or uncrushed, which are or can be properly sized for 

the use intended. Glacial clay is composed of minute 

granular mineral particles and can be used as · 

construction material. However, the term "aggregate" 

as used in this booklet will be referring to granular 

materials which contain, at most, only a few percent of 

particles which will pass through a 75 µm (#200) 

sieve. 

Coarse and Fine Aggregates: Aggregates are 

frequently referred to as "fine" or "coarse." There is no 

universally accepted particle size which separates fine 

aggregate from coarse aggregate. We have chosen the 

4. 75 mm (#4) sieve as the sieve size with which to 

make this separation. All particles which will pass 

through a 4.75 mm (#4) sieve, and be predominately 

retained on the 75 µm (#200) sieve, are referred to as 

"fine aggregate. 0' All particles which are retained on 

4.75 mm (#4) or larger sieves are referred to as "coarse 

aggregate." 
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Natural Aggregates: Natural aggregates are all those 

produced from naturally occurring materials, such as 

sand, gravel, limestone, etc., which can be modified by 

crushing, washing, or screening as necessary for the use 

intended. 

Synthetic Aggregates: Synthetic aggregates are all 

those produced from materials which have been 

mineralogically altered by artificial means. Expanded 

shales and clays (lightweight aggregate), fly ash, slag, 

etc., are examples of synthetic aggregates. 

Manufactured Aggregates: Manufactured aggregates 

are produced by the mechanical crushing and sizing of 

either natural or synthetic materials. Manufactured 

sand, for instance, could be made by crushing and sizing 

either a natural material such as limestone or synthetic 

material such as slag. However, even though a 

manufactured sand can be a natural aggregate, it cannot 

be a natural sand. The reason for this is explained in the 

next paragraph. 
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Aggregate sources are generally gravels and crushed 
stone from rock sources such as quarries. 



Natural Sands and Gravels: Those aggregates 

referred to as "natural sand" or "natural gravel" result 

from the natural disintegration of rock and are 

produced without:artificial crushing. They can, 

however, be washed or mechanically sized. 

Thus, the term "natural" is used in two different ways. 

There are natural aggregates as opposed to synthetic 

aggregates and natural sands or gravels as opposed to 

manufactured sands or gravels. Consequently, sand 

made by crushing quartzite or limestone is a natural 

aggregate but not a natural sand. The specifications 

require fine aggregates for concrete floors and 

pavements to be natural sands. 

AGGREGATE USES 

Aggregates are used in portland cement concrete, 

asphaltic concrete, bases, subbases, granular backfills, 

etc. A summary of the quality and gradation 

specifications for the construction aggregates are listed 

in Division 41 , Construction Materials of the Standard 

Specifications. 
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INTRODUCTION 

This chapter deals with the different sampling methods 

and equipment. Before beginning to study, be sure 

you have a copy of the current I. M. Volume II 

prepared by the Materials Office of the Project 

Development Division. 

IMPORTANCE OF PROPER SAMPLING 

No other single phase of an Aggregate Inspector's 

duties is as important as obtaining a representative 

sample. At this point, all of the money and time 

which will be expended on the remaining activities of 

testing and evaluating may be lost or rendered useless 

by an improper sampling technique on the part of the 

Aggregate Inspector. In other words, if the sample 

you take is not representative of the total material, it is 

absolutely impossible to end up with a test result that 

means anything. At the completion of instruction, you 

lilllSt know how to obtain a proper sample. Without 

17 
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this knowledge, it is useless to proceed further into the 

areas of test procedure. 

SAMPLING FREQUENCY 

Refer to Materials LM. 204 in the Field Testing Manual. 

In the Appendixes A through V of I.M. 204 are listed the 

minimum sampling frequencies of each material for 

various types of projects. More frequent sampling may 

be required for low or intermittent production or for 

widely varying test results. 

SIZE OF SAMPLE 

Refer to Materials I.M. 301 in the Field Testing Manual. 

You will note on Page 2 of 

I.M. 301 a list of the various construction materials. 

Immediately to the right of each material listed is a 

minimum sample size which must be secured for each 

field sample. 

RANDOM SAMPLING 

Test samples should represent the total of the material 

being produced. This is normally accomplished by 

random sampling. The random sample should not be 

obtained because of any particular reason or notion. All 

material produced should have an equal chance of 
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being tested. The inspector should not determine when 

or what to sample by judging if the material l,QQks good, 

bad, or average, because that represents a judgment 

sample and not a random sample. Random samples are 

taken when the plant is operating at the usual rate for 

that plant. 

It must be pointed out that not all test samples are 

random samples: Normally they will be the same, but 

there will be times when the inspector must choose the 

time of sampling such as new hammers placed on the 

secondary crusher, an area of clay in the quarry, or fine 

sand seams in a gravel pit. These things will directly 

affect gradation of the material and must be checked 

immediately to keep the material within proper limits. 

During a normal day's operation, all samples taken and 

tested may be random samples if all operations are 

running consistently. Some days will have no random 

samples taken, such as the first days run to establish 

crusher settings, etc. Some days will have a combination 

of random and check samples. 
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METHODS FOR 
OBTAINING AGGREGATE 

SAMPLES: 

• Off -the-Belt Sampling 

* Slreamjlow Sampling 

* Stockpile Sampling 
(Fine Aggregate only) 

Keep in mind that during normal, steady production the 

samples should be taken on a random basis to represent 

the total of the material being produced. 

LOCATION FOR SAMPLING 

To help assure that representative samples are taken, 

one of the following methods will be used for obtaining 

aggregate samples: 1) obtaining a portion of the 

material carried on a conveyor belt, 2) intercept the 

complete material streamflow from the end of a 

conveyor belt or from overhead bin discharge, 3) 

sampling from the production stockpile ( only for fine 

aggregate or as directed by the Transportation Center 

Materials Engineer). The preferred method of coarse 

aggregate sampling is the streamflow method. 

To obtain an off-the-belt sample; stop the belt, insert a 

template at three or more separate locations along the 

belt, remove .all material within the template, and 

combine it into the field sample. In belt sampling, the 

ends of the template should be spaced just far apart to 

get an increment that weighs 

20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

approximately one-third the minimum weight of the 

field sample. If the template does not yield the 

minimum size of field sample in three locations, 

additional locations will be necessary. No less than 

three separate locations should be used in obtaining one 

field sample. All material within each increment is 

removed from all three or more increments and mixed 

back together to make one field sample. 

When obtaining field sample by interception of the 

aggregate streamflow, care must be exercised so that 

the sampling device passes quickly through the entire 

streamflow and does not overflow. At least three 

separate passes shall be made with the sampling device 

when obtaining a field sample. Each pass is an 

increment of the field sample. 

Stockpile sampling of fine aggregate may be 

accomplished by either using a shovel or a sand probe. 

When obtaining a field sample by the stockpile method, 

a minimum of three increments at different locations 

around the pile shall be taken. Care should be used not 

to sample at the bottom of the stockpile. 
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Aggregate technician obtaining streamflow 
sample. 



It's not always easy to get a 

proper sample, but it's very 

important to use all the care 

you can. Always remember, 

if your sample is not 

representatii,e, your test 

results aren't worth the paper 

they're written on. 

Materials Technician checking in aggregate 
samples at the Central Lab of the Iowa 
DOT. 

Stockpile sampling of coarse aggregate sh011ld be 

avoided. If it becomes absolutely necessary to obtain a 

sample from a stockpile, consult the Transportation 

Center Materials Engineer to help you devise an 

adequate sampling plan. 

SAMPLE RECORDS 

It is the responsibility of the aggregate sampler to get 

all the necessary information to fill out reports properly. 

Some of this information is general and is used to fill 

out report headings. This includes type of material, 

intended use, location of producer, source, project 

number, if one is available, contractor who will be 

receiving the material, and other general information. 

The information on the source itself should include 

section of the quarry or pit and the bed numbers 

(quarries) or working depths (pit). If special 

processing equipment is used, it should be noted on the 

reports. 

Samples are taken for either I) field testing or 2) 

Central Laboratory testing. Those samples which are 

forwarded to the Central Laboratory of the Iowa DOT 
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should be placed in a standard canvas sack and securely tied to prevent loss of material during 

shipping. Appropriate Form 820003 should be filled out completely and placed inside the sample 

sack. Other identification tags should be attached to the tie for shipping information. 

REVIEW 

Before you start out to take a sample, you should ask 
yourself these questions: 

1. Are you sure that your plan for getting the sample is complete? 

2. Have you checked on the approved method of taking the sample? 

3. Do you know the weight of sample that is required? 

4. Do you have the proper tools? 

5. Do you have clean containers at hand for the sample? 

After you han obtained the sample, you should ask yourself 
these questions: 

I . Are you sure the sample really represents the 
material? 

2. Should you divide the sample and retain part ofit? 

3. Is the sample completely identified? 

4. Does your record show the nature of the material, its intended use, 
and exactly when, where and how the sample was taken? 

5. Do you know the proper action to take if the sample fails to meet 
specification requirements? 

23 
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May 1994 
Supersedes November 1992 

Matls. J.M. T-203 
Page 1 of 3 

GENERAL AGGREGATE SOURCE INFORMATION 

GENERAL 
Generally, only those sources which have been sampled or tested within the last ten years are 
listed. This listing additionally ranks sources in accordance with a frictional classification as 
defined herein for aggregates used in asphalt construction, and a durability class for coarse 
aggregates used in portland cement concrete construction. Upon request, new sources or 
different combinations of beds within an existing source can be evaluated for classification for 
either type of use. These rankings do not in any way waive the normal quality requirements 
for the particular types of aggregates indicated in contract documents. 

PORTLAND CEMENT CONCRETE AGGREGATES 
Aggregates shall be produced from sources approved in accordance with the requirements of 
Materials J.M. 409. Scalping of some portion of the coarser fraction may be approved by the 
Engineer. 

All aggregates produced and inspected for intended use in contracts under Iowa Department 
of Transportation Specifications shall be stored in identifiable stockpiles unless they are being 
delivered as produced. 

DURABILITY CLASSIFICATION 
The coarse aggregates have been divided into three classes in accordance with their durability 
level as determined by performance or laboratory testing. 

Class 2 durability aggregates are those which are associated with no deterioration of 
pavements in less than IO years and only minimal deterioration in pavements of 10 to 20 
years of age. When performance records are unavailable the aggregates, when tested, must 
have durability factors of 80 or more. 

Class 3 durability aggregates are those which are associated with little or no . deterioration of 
pavements more than 20 years of age. When performance records of 20 years or more are 
unavailable the aggregates, when tested, must have durability factors of 90 or more. 

Class 3i durability aggregates are those which are associated with only minimal deterioration 
on interstate system .pavements from 20 to 30 years of age. When performance recQrds are 
unavailable the aggregates , when tested, must possess the same properties as aggregates with 
acceptable performance histories. 
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October 31, 1995 
Supersedes May 1994 

Note: Those sources with a 'B' in their durability class designation may have 1/2" Bridge 
Deck Overlay/Repair material available. 

ASPHALTIC CONCRETE AGGREGATES , 
Aggregates for asphaltic construction have been classified into · six main functional types in 
accordance with their frictional characteristics. Those aggregates with the potential to 
develop the greatest amount of friction under traffic conditions are classified as Type 1 with 
the potential for friction decreasing as the type number increases. One or more friction types 
may be specified for use in pavemenf surface courses. If a type is not specified in the 
contract documents, Type 5 or better will be acceptable. 

When aggregates of friction Type 1 through Type 4 are specified for construction. a source 
approval including bed limitations. is required for each project. Tentative bed limitations are 
shown in this publication, 

The frictional classification types are listed and defined in order of descending quality as 
follows. 

Type 1 Aggregates which are generally a heterogeneous combination of minerals with coarse 
grained microstructure of very hard particles (generally, a Mohs hardness range of 7 to 9) 
bonded together by a slightly softer matrix. These aggregates are typified by those developed 
for and used by the grinding-wheel industry such as calcined bauxite (synthetic) and emery 
(natural) . They are not available from Iowa sources. Due to ffi~ high cost, these 
aggregates would be specified only for Us.Min extremely critical situations. 

Type 2 Natural aggregates in this class are crushed quartzite and granites. The mineral 
grains in these materials generally have a Mohs hardness range of 5 to 7. Synthetic 
aggregates in this class are some air-cooled steel furnace slags and others 
with similar characteristics. 

Type 3 Natural aggregates in this class are crushed traprocks, and/or crushed gravels. The 
crushed gravels shall not contain more than 60 percent total carbonate. Synthetic aggregates 
in this class are the expanded shales with a Los Angeles abrasion loss less than 35 percent. 

T_ype 4 Aggregates crushed from dolomitic or limestone ledges in which 80 percent of the 
grains are 20 microns or larger. The mineral grains in the approved ledges for this 
classification generally have a Mohs hardness range of 3 to 4. For natural gravels, the Type 
5 carbonate (see below) particles, as a fracti"n of the t"~l material, shall not exceed the 
noncarbonate particles by more than 20 perce,;.t. 
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October 31, 1995 
Supersedes May 1994 

Matis. J.M. T-203 
Page 3 of 3 

Type 4D A subgroup of the Type 4 category comprised of those aggregates near but 
exceeding the 20 micron minimal grain size. Type 4D aggregates are not acceptable for use 
in sprinkle treatment or in any asphalt cement concrete surface courses requiring the use of 
Type 4 or better material. 

Type 5 Aggregates crushed from dolomitic or limestone ledges in which 20 percent or more 
of the grains are 30 microns or smaller. This classification also includes natural gravels 
where the number of lithographic and sublithographic carbonate particles, expressed as a 
fraction of the total material, exceeds the noncarbonate p~cles by more than 20 percent. 

SOURCE LISTINGS - Explanation 

The use of X's in the PCG or AC columns indicates use where no classification is required 
or, if required, has not been made. 

Note - indicates top size limitation. 

Bed numbers shown for PCC aggregate are those on the formal 
source approval letter. Beds shown for AC sources are those 
which have been used or have potential for . use and are of 
the designated fricti9n type. 

Frictional Classification - as indicated on page 2 
Asphaltic .Concrete - Type A and R --=--------
lli!._rability Class for £ ortland .Cement .Concrete 
.Coarse Aggregate Fine Aggregate 
('B' indicates acceptability for Bridge 
Deck Overlay/Repair) 

Source~ Number - Used to identify sources 
on test requests and for data storage. 

CODE 

Specific Gravity 
(DWU-Determine When Used) 

OPERATOR SOURCE KAME LOCATION 
SP 
GR 

DUR FRICT 
PCC AC 
CA FA A B BEDS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
04 APPANOOSE SEITC 

A04004 L&W QUARRIES INC 
---atUSBED STONE--­
HAR.TIH 13 E2 20 T070 R19W 2.70: 2 : 4D 4D: 1 - 3 :1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
54 XEOKUK SEITC 

A54002 JCASER CORP 
---CRUSHED STONE--­
JCESWICX: NW 21 T077 R12W 2.61: 2 : 4 4 :13 -15 :2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
55 mssum 

A55520 GIESE CONST CO 
NEITC ---SAND & GRAVEL--­

CONN SE 35 T095 R29W .DWU : X : : 3 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
56 LEE SEITC 

A56004 CESSFORD CONST CO 
---CRUSHED STONE--­
FRANKLIN 

NOTES: 1 - MSHTO D-67, GRADATION f5, 40% HAXIHUM 
2 - MSHTO 57 GRADATION HAXIHUH 
3 - APPROVED ONLY FOR L-HIX PC CONCRETE 

NE 25 T068 R06W 2.49: 2 12 :2 
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CODE OPERATOR 

RECENTLY ACTIVE 
AGGlt:EGATE SOUllCES 

SOURCE NJ.HE LOCATION 
SP 
GR 

DUR FRICT 
PCC AC 

CA FA A B BEDS 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

01 ADAIR DIST 4 

A01002 SCHILDBERG CONST CO INC 

A01004 SCHILDBERG CONST CO INC 

A01006 SCBILDBERG CONST CO INC 

02 ADAMS DIST 4 
A02002 SCBILDBERG CONST CO INC 
A02004 SCHILDBERG CONST CO INC 

A02502 SCHILDBERG CONST CO INC 

---CRUSHED STONE---
MENLO 

JEFFERSON 

BOWE 

---CRUSHED STONE--­
Ht ETNA 
CORNING 
---SAND & GRAVEL--­
Ht ETNA 

SE 17 T077 R31W 

NW 17 T077 R31W 

SW 01 T076 R31W 

SW 23 T073 R34W 
10 T071 R34W 

NW 23 T073 R34W , .67 :· 2 
2.67 X: 

5 5 :15 -16 
4 14 
5 20 
4D: 25 
5 : 25 

.4 :11 -13 
4 3 - S 

4 4 

····················································~~························································ OJ ALLAMAXEE DIST 2 ---CRUSHED STONE-- -
AOJ002 BRUENING ROCK PROO INC . WEXFORD NE 36 T098 R03W 2 . 70 31 lC- 5 

4 4 1 - 8 
AOJOOB BRUENING ROCK PROO INC M:CABE NE 06 T097 ROSW 4 1 - 6 
AOJ014 BRUENING ROCK PROO INC lWflELL-BOONIES SW 02 T099 R06W X X X 

A03022 ROVD<UD CONST INC LIVINGOOD SW 0.7 T096 R06W ,. ,. ,. - 7 
4 2 - 7 

AOJ034 BRUENING ROCK PROD INC WILDE SE 13 T099 R0SW X 4 4 l - s : 
A030J8 BRUENING ROClC PROO INC RBEIH SE 07 ?100 R04W DWU 31 ,. 4 l - 4 : 

A03040 BRUENING ROCK PROD INC DEE SE 21 T099 R04W DWU 31B 4 ,. SA- 50 : 
A03042 BRESNA!IA.N CONST CO CBURCBTOWN SW 29 T099 R04W 4 1 - 3 

4 4 3 
A03046 BRUENING ROCK PROO INC H:>BS SW 29 T096 R04W DWIJ 2 5 5 1 - 2 

5 1 - " A03048 BRUENING ROCK PROO INC POSTVILLE SW 16 T096 R06W 4 2 - 5 
A03050 BRUENING ROCK PROO INC GREEN NW 16 T096 R06W 2 . 63 3 " " 2 - 3 
A03052 BRUENING ROCK PROO INC ROSSVILLE NW 36 T097 R0SW X X 1 - 5 
AOJ054 BRUENING ROCK PROD INC WEST RIDGE NE 08 T098 R06W 
AOJ056 BRESNAHAN CONST CO WAUKON SW 05 T097 ROSW 

---SAND & GRAVEL- - -
A03502 CARLSON MATERIALS CO HARPERS FERRY SW 07 T097 R02W 2.67 JiB 3 3 

2 . 67 X 
A03506 BRUENING ROCK PROD INC IWflELL-BOONIES SW 02 T099 R06W 4 4 
A03510 CARLSON MATERIALS CO LONNING SE 02 T099 R06W 4 4 

DWU X 
A03512 ROVERUD CONST INC ZEZUI.KA NE 11 T100 R04W 3 3 

2 . 66 X 
**A~********************************************************************************************************** 

04 APPANOOSE DIST s ---CRUSHED STONE---
A04004 L&W QUARRIES, INC LEMLEY WEST f3 E2 20 T070 R19W 2. 70 z . 40 4D: 1 - 3 : 1 

s : 6 
A0401' L&W QUARRIES, INC I.EMLEY EAST I S CT 35 T070 Rl9W Z.70 2 4D 4D : 1 - 3 :1 

5 6 
A04018 L&W QUARRIES , INC CLARKDALE f8 SE 15 T069 Rl8W 5 4 

---SAND & GRAVEL---
A0_4502 HARTIN MARIETTA CINCINNATI NE 13 T067 Rl9W 4 4 

Z.68 X 
•••••••••••••••••••••••••o•••~************************&•••••••••~••••~••••••********************************** 
NOTE: 

1 - MSHTO D-67, GRADATION f5, 40% MAXIMUM 
P.ESTRICTION DOES NOT APFLY TO STRUCTURAL CONCRETE 
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CODE OPERATOR SOURCE NAME LOCATION 
SP 
GR 

DUR FRICT 
PCC AC 

CA FA A B BEDS 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OS AUDUBON DIST 4 
A05506 HALLETT MATERIALS CO 

---SAND & GRAVEL--­
DCIRA KE 07 T078 R35W 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
06 JIENTON DIST 6 ---CRUS!llD STOKE---

A06002 JIASIC MATERIALS CORP SHITS NW 19 T086 R12W 2.65 2 4 4 :21 -26 
A06004 VULCAN MATERIALS CO GARRISON A SE 28 T085 R11W i.67 2 4 4 6 -16 
A06006 VULCAN MATERIALS CO GARRISON B KE 33 T085 R11W 2.64 2 4 4 6 -16 
lt.06008 Wt.CAN MATERIALS CO BALLBEIH KE 17 T086 R12W X 
A06012 COOTS MATERIALS CO INC JABENS SW 07 T085 R11W 2.64 2 4 4 12 

4 4 :10 -12 
A06014 Wt.CAN MATERIALS CO VINTON-MILROY S2 10 T085 R10W 4 . : 

A06016 COOTS MATERIALS CO INC COOTS SW 36 T086 JlllW X 
A06018 VULCAN MATERIALS CO PORK CHOP-EAST NW 11 T085 R09W X 
A06020 VULCAN MATERIALS -co l'ORJC CHOP-WEST KE 10 T085 R09W 
A06022 WLCAN MATERIALS CO LONG SE 13 T084 R09W X 

---SAND & GRAVEL---
A06502 WLCAN MATERIALS CO VINTON-MILROY S2 10 T085 R10W 4 4 

2.65 X 
A06504 COOTS MATERIALS CO INC HT AUBURN SW 31 T086 RlOW 4 " 2.65 X 

A06506 ·WLCAN MATERIALS CO l'ORJC CHOP CT 11 T085 R09W " " DWU X 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
07 BLACK HAWK DIST 2 ---CRUSHED STONE---

A07002 JIASIC MATERIALS CORP RAYMJND·PINTS SW 36 T089 R12W 4 4 : 5 -10 
4 4 :20 -23 
4 4 :18 -27 

" :11 -17 
A07004 BASIC MATERIALS CORP WATERLOO SOUTH NW 18 T087 R12W 4 4 :17 -23 

4 " :32 -36 
4 : 1 -16 

A07006 BASIC MATERIALS CORP YOKUM KE 05 T090 R14W 5 : 11 -21 
A07008 JIASIC MATERIALS CORP HJRGAN KE 1S T089 R12W 5 1 - 3 

5 4A- 4B: 

1.07014 NIEHANK CONST CO GLORY KE 36 T087 RllW 4 3 - 4 : 

5 1 - .. : 
A07016 JIASIC MATERIALS CORP AHLES KE 13 T088 RllW 2.60_ 31 4 .. lA- 1B : 
1.07018 JIASIC MATERIALS CORP RAYMJND-PESKE SW 01 T088 R12W 2.65 2 4 4 1B- 5 

4 4 6 -10 
1.07020 JIASIC MATERIALS CORP STEINBRON SE 01 T088 RllW DWU 31 X X 1 

---SAND & GRAVEL---
A07504 JIASIC MATERIALS CORP WATERLOO SAND SW 09 1'089 R13W 4 4 

2.65 X 
A07506 HANAns INC ASPRO NW 01 T088 R13W .. 4 

2. 65 X 
A07508 HAWKEYE MATERIALS LIVINGSTON 16 T088 R12W 4 4 

2.65 X 
A07510 BAGENSTOS S&G BAGENSTOS & SON SE 19 T087 RllW 4 4 

2.65 X 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

08 JIOONE DIST . 1 ---SAND & GRAVEL---
A08520 HARTIN H>.RIETTA LAUBE 36 T085 R27W 4 4 
A08524 HALLETT MATERIALS ·co JENKINS-STtJRTZ W2 36 T084 R27W 2.70 2. 3 3 

2. 67 X 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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May 1995 · 

~.._ Iowa Department ,_'l of Transportation 

PROJECT DEVELOPMENT DIVISION-OFFICE OF MATERIALS 
INSTRUCTIONAL MEMORANDUM 

Supersedes November 1994 
Matis. I.M. 204 

Page 1 of 6 

INSPECTION OF CONSTRUCTION PROJECT 
SAMPLING AND TESTING 

PURPOSE 

The purpo~ of this memorandum is to prescribe general objectives, policies, procedures, and 
guide schedules for sampling and testing materials and construction. Sampling and testing guides 
for certain types of construction are attached as appendices to this memorandum. 

OBJECTIVES 

The objectives of sampling and testing are: 

A. 

B. 

C. 

To determine through process control and/or acceptance sampling and testing 
whether the construction operations controlled by sampling and testing and 
materials used or proposed for use in the construction work are in reasonably 
close conformity with approved plans and specifications (including approved 
changes). 

To provide checks or reliability of acceptance sampling and testing through 
independent assurance sampling and testing by personnel not normally responsible 
for process control or acceptance. 

To provide opportunity for timely remedial action when results of sampling and 
testing indicate materials used or proposed for use and the construction work 
accomplished or in progress are not in reasonably close conformity with the 
approved plans and specifications (including approved changes). 

PROCESS CONTROL AND/OR ACCEPTANCE 
SAMPLING AND TESTING 

Process control and/or acceptance sampling and testing are required to ascertain on a day to day 
basis whether the quality of materials being incorporated into the construction and the quality of 
construction work in progress are in reasonably close conformity with the plans and 
specifications. Results of these tests constitute the principal means of determining daily if 
materials and construction are satisfactory, or whether corrective action should be taken before 
work proceeds further. They serve as the principal basis for determining the acceptability of 
completed construction. 

_Materials Inspection and Acceptance 

In order to provide the contractor the opportunity to construct a project with minimal sampling 
and testing delays, inspection is performed at the source. Source inspection may consist of 
inspecting process control, sampling for laboratory testing or a combination of these procedures. 
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All source inspected or certified materials are subject to inspection at the project site prior to 
being incorporated into the work. Pr~ject site inspections are for identification of materials with 
test reports and for any unusual alterations of fl(~ characteristics of the material due to handling 
or other causes. Supplemental monitor samples secured by project personnel of source inspected, 
certified or project processed materials are also required for some materials in order to secure 
satisfactory evidence for ·acceptance. 

.Source Inspection 

Materials with characteristics which do not easily change will normally be accepted at the time 
of incorporation into the work on the basis of complying source inspection test report<;. This also 
applies to ·materials in which the packaging or form of shipment ensures proper identification of 
the materials and the original material characteristics. 

Supplemental sampling and testing of source inspected material are required for some materials 
which are subject to change during delivery. This also applies to some materials wruch are 
difficult to identify with source inspection test reports. Except for unusual situations. the 
Contractor may, on the Contractor's responsibility and at the Contractor's risk, incorporate these 
materials into the work before completion of the required supplemental tests. Acceptance of these 
materials will be based on source inspection test~ and tests of the supplemental samples. 

In the case of aggregate quality, production from an approved source is required. The source 
approval includes the quality control operation and processing procedures established, and the 
ledges suitable for the production of crushed stone for the various quality requirements . Random 
source inspection is performed to detect any significant change in characteristics of a source and 
any variations of the established quality control and on processing-procedures. Random sampling 
:and· testing ·are performed to monitor the quality of aggregate being produced from each source. 
For certain major types of construction, supplemental construction site assurance sampling and 
laboratory testing for quality are required in addition to the above quality control inspection and 
testing prior to acceptance. The Contractor may, on the Contractor's responsibility and at the 
Contractor's risk, incorporate these aggregates into the work before completion of supplemental 
tests. Acceptance for quality will be based on source monitoring and the test results on assurance 
and/or project samples. Source approval and monitor inspections and tests will be the basis for 
acceptance of other aggregates. 

Certified aggregate gradation tests by a certified aggregate technician in accordance with the 
requirements of Materials I. M. 209 and 210, are required by paragraph 1106.01 of the Standard 
Specification. · 

Certified source aggregate gradation tests will be considered advisory when the agb11·egate is used 
for portland cement concrete, asphalt concrete, bituminous treated base, and cement treated 
granular hase and will be considered the basis of acceptance for all other aggregates. The 
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Page 3 of 6 

advisory tested group are called "proportioned aggregates" and the remaining groups are called 
"nonproportioned aggregates." The gradation tests are called certified gradation tests and the 
aggregates represented are called certified aggregates. 

Certification Procedures 

In the case of many materials it is more economical, efficient, and practical to require 
certification procedures in lieu of source inspection. Certified test results are required for some 
methods and only a certificate of compliance is required for other materials. The acceptance of 
some proprietary materials is on an approved source or brand basis. 

For many of the materials for which certification procedures are required, supplemental testing 
of samples secured by project personnel and assurance samples secured by Transportation Center 
personnel are also required as part of the basis of acceptance. When certification procedures are 
required, the Contractor may, on the Contractor's own responsibility and at the Contractor's risk, 
incorporate these materials into the work. Acceptance will be based on satisfactory certification 
and compliance of the test results of any supplemental samples. When supplemental samples are 
not required, acceptance will be based on satisfactory certification. 

The certificate of compliance shall be signed by an authorized representative of the company. 

Small Quantities of Materials 

When small quantities of construction _materials are involved and the cost of sampling and testing 
would be excessive, or the performance of the material is not critical, visual inspection or 
compliance certificates may be the basis for acceptance. 

Sampling & Testing Guides 

The appended sampling & testing guides schedule indicates the minimum inspection, sampling 
and testing procedures required within the guide policy and procedures for the acceptance of 
materials and construction work. Note: There are two sets of sampling & testing guides - One 
in S.I. units (metric) and one in U.S. units (in.lib.). 

PROJECT PLANT, FIELD LABORATORY 
AND GRADE INSPECTION AND ACCEPTANCE 

The project inspectors shall identify and inspect all materials received on the project before the 
materials are incorporated into the work. They shall ascertain that proper inspection reports or 
certifications are on hand and that there have been no unusual alterations in the characteristics 
of the materials due to handling or other causes. In the event they are unable to properly identify 
the materials delivered or that materials were not inspected before delivery, the Transportation 
Center Materials Office shall be notified. 
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Project plant, field laboratory, and grade control acceptance sampling and/or testing will be 
performed by project personnel as outlined in the sampling and testing guides and an other 
applicable instructions. When certified plant jnspection or Qualii-y Management-Asphalt (QM-A) 
testing are provided by the Contractor, those gradation tests, and,the asphalt mixture tests, shall 
be known as proce s control tests. The acceptance testing will be performed by the contract 
authority. Test results determined by the Transportation Center or Central laboratories which 
indicate specification non-compliance will be promptly reporte.d to the Project Engineer's Office 
by telephone. 

Acceptance gradation testing on projects with contractor provided certified plant inspection will 
be performed on samples split from process control samples. The sampling and splitting will be 
randomly witnessed by the contract authority. 

A Noncompliance Notice (Form 8302~5) will be immediately delivered to the acting 
representative of the Contractor for the area of construction involved whenever project or 
laboratory test results indicate noncompliance with the specifications and/or plans. Appropriate 
action in accordance with specifications and instruction?..! memorandums shall be taken . 

ASSURANCE SAMPLING AND TESTING 

Independent assurance inspection will be performed as a check on the reliability of material and 
project control acceptance sampling and testing. It is the responsibility of the Tran!)-portation 
Center Materials Engineer to provide this inspection as outlined herein and designated in the 
sampling and testing guides. In no case shall personnel assigned to this work have any direct 
responsibility for project process control. 

Assurance samples of materials are required in some cases for testing to secure supplemental.data 
for acceptance of source inspected or certified materials. The majority of the assurance samples 
are for validating project control sampling and testing. 

Assurance sampling and testing required for project control testing shall be performed using test 
equipment other than that assigned to the project. Occa~ionally, for expedi~nt situations, the 
_project test equipment may be used. \\'hen specified in the appendices or when small quantities 
of materials are involved, the assurance sampling and testing may be accomplished by 
observation of the acceptance sampling and testing perf onned by personnel. When similar 
material is being incorporated into the work and processed through the same plant for more than 
one project, one assurance sample may be taken to represent those projects. Test results on the 
sample are to be-reported to all project~ represented by the sample. 

Assurance Sampling and Testing for Incidental Concrete, as described in I.M. 528, is not 
required. 
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Assurance samples of materials for which project personnel are performing acceptance sampling 
and testing will normally be taken at approximately the same time and location as the project 
acceptance samples. 

Samples of other materials which require laboratory testing are to be taken in accordance with 
the sampling and testing guides and appropriate instructions. 

A report of the assurance tests, and the companion project acceptance, tests will be made by the 
individual performing the assurance tests and signed by the Transportation Center Materials 
Engineer. If there are any significant discrepancies between the test results, the report shall 
document the proc~ures used to evaluate and reconcile the differences. 

The frequency of assurance sampling should be increased when it appears that the average values 
of the test results are approaching either an upper or lower specification limit. If the test results 
on assurance samples do not reflect the indicated quality of the material or if they are outside 
specification requirements, the Transportation Center Materials Engineer should be consulted 
promptly concerning the cause, degree, and necessity for correction. Additional samples may be 
necessary to determine the cause of the deviations. 

The location and frequency of assurance samples are prescribed in the attached sampling and 
testing guides. 

It is not always possible to coordinate the assurance sampling from projects where small 
quantities of materials are incorporated in a short period of time. In such cases, assurance 
samples may be waived by the Transportation Center Materials Engineer. However assurance 
sampling is encouraged when possible. Quantities below which . assurance samples are not 
required are shown in the appropriate appendixes. 

SAMPLING AND TESTING GUIDE SCHEDULES 

The following guides prescribe the minimum frequency for sampling and testing, the indicated 
inspection locations and the size for each sample type. The guide frequencies are considered to 
be the minimum required for proper project documentation under normal construction conditions 
and procedures. More frequent sampling may be required by special conditions such as low or 
intermittent production, or widely varying test results, and must be initiated at the discretion of 
and by project inspection personnel. Test results reported via computer terminal may not be 
identified by a report form number. 

Note: In order to maintain as much clarity as possible in the Guide Schedules, the 
chan2es from the last issue are not marked, The Schedules should be checked carefully 
for chanees. 
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Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E-1. E-2 

Appendix F-1 , F-2 
Appendix G-1, G-2 

Appendix H-1, 

Appendix I 
Appendix J 
Appendix K 
Appendix L 
Appendix M-1, M-2 
Appendix P 
Appendix Q 
Appendix R 
Appendix T-1, T-2 
Appendix U 
Appendix V 

I.M. 204 Appendixes 

May 1995 
Supersedes November I 994 

Roadway and Borrow Excavation and Embankments 
Deleted 
Deleted 
Granular Subbase 
Portland Cement Cone. Pavement, Pavement Widening, Base Widening, 
Curb and Gutter & Class I Shoulders 
Type A A~-phaltic Concrete 
Type B Asphalt Concrete, Type B Asphaltic Concrete Base Subbase and 
Base Widening 
Structure Concrete, Reinforcement, Foundations. & H-2, H-3 
Substructures, Cone. Struct., Cone. Floors . & Cone. Box, Arch & 
Circular Culverts 
Soil Aggregate Subbase 
Soil Lime Subbase 
Deleted 
Granular Surfacing/Driveway Surfacing 
Concrete Bridge Floor Repair & Overlay & Surfacing 
Bituminous Seal Coat 
Deleted 
Deleted 
Base Repair 2212, Concrete Pavement Repair 2529 & 2530 
Granular Shoulders 
Subdrains 
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C; Ctntral L1bo11I0,y 
0 • 0111. L1bo11to,y 
ASO • Approved Shop Orawlngl 
AS • Approved Source 
AB • Apprond Brand 

MATERIAL OR 
CONSTRUCTION TESTI 

ITEM 

souiicii111i~r'~~$ ~~:.~(~'ffi 

Aggregatu 
Fine (4110) (4111) Gradation 

Oen. Matts. 
Sp. Grav. 

Mortar St. 

CoarH (4115) Gradation 
Ob).Mat11. 
FIT 
Abru,on 
So. Gravltv 

Port. Cement 141011 Ou1111v · 

Flv Ash Oualllv 

Curing Compounds A. Lib Telled 
(4105) 

BurllD (41041 Lab Tested 

Plastic Film (410el Lab. Tested 

Mlxlno WIier 141021 Lab Tolled 

Air Ent. Admlx.(41031 OullllY 

Water Reducing Quallty 
Admixture 

Joint Staler(4138.02) LabTestad 
Suborade Fllml41071 Lab Tested 

Stttl Ralnl. ·-(4151): 
Dowels Quality 

, TleB■rt · Quality 
ConL Ralnl. Quallty 
Gtntrel.UH Qualltv 

Wire MHll(41511 Lab Tested 

Engineering Fabric. 
141991 Oualitv 

PLANT:1iisi>:if"~~~ ~~-~~~~ 
,, 

Aggregatt1 
Finl Gradation 

Moisture 
Sp. Gravity 
Oualilv 

Coarse Gredatlon 
Moisture 
Sp.Gravity 
Oualltv 

Port.Cement Quality 
W/CRatlo 
OellvervCheck 

Flv Ash Oualltv 

Air Entraining 
Admlalurt 141031" 

Wlltr Red. Admix. 

h ·, 

-
AS 
or 
AB 

~~i'c 

AS 
AS 
AS 

AS 
AS 
AS 
AS 
AS 
AS 

AB 
AB 

AS 
AS 
AS 
AS 

AS 

AB 
l,~1-•Mi:.: 

AS 

AS 

AS 
AB 

AB 

- - - - - - - - - - - - -
METHOD OF 

SAMPLING AND TESTING GUIDE 
MINIMUM FREQUENCIES 

PORTLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING, 
CURB AND GUTTER, AND CLASS 1 SHOULDERS 

Section 2201 , 2213, 2301 and 2302 

PROJECT ACCEPTANCE SAMPLING AND TESTING 

U.S. Units 
Materials Inst. Men1or1ndums 

Assurance Sample Secured by District Personnel It r•roject Sile 

ACCEPTANCE OR FIELD SAMPLING AND TESTING FIELD SAMPLING ANO LAB TESTING ASSURANCE SAMPLES AND TESTS REMARKS 
SAMPLING I 

TESTING FREQUENCY SAMPLE SIZE APT.NO. FREOUENCY SAMPLE SIZE LAB, APT. NO. FREQUENCY SAMPLE SIZE LAB 
~":!.: :~.;"f. ... ~;~:~;:-~~'!r'°' i'~'!,~~JJ-~t,t ',~:J'?.'tf't'.!>'i~~~ ~~\'f.;.:-:-_~ .. , J~~Y4.'lli ?;;tgi.t~• ~ i1: i1::'I-~'~· ;.,<r~~ ~}1'~~ ~ 1f iJ·}/;',!f ·.:!".;·;.,, :,.' i -~;i .. 

302-308 111500T IM301 821278 
410 
307 Varlabl• 
410 

303-308 111500 T IM301 821278 
415 

209-415 
209-415 

307 

401 

491.17 

1/101(1) 1 qt. C A. Barrier Ra ·ls 
ASTM. 30ll 
Cer1 . by Manul. 

1/shlnment 1 sn. vd. C 

1/tot 3 ft . lull widlh C 

I/source 1 nf. C 

403 

403 

1/101111 10lbs. C 
1/toti1i 3 It. lull width C 

451 
. 

451 
451 
451 

451 

498.01 

~)/!~;(.~~~ ~~~:'f~~\~ ,,.;!M ~~..,~~:'~,;:,?.\•;•F·"\;.; .. ~;fr\.,:f;/ :~i ~s~~~~~~:~\,:;: ~~l'!"\}\,t~ '..: . ~,-:~· ·1·:,• .:· !:°..: '#! ;•,.-;~;.•;~;f.J~ .~ ,1·~~~,~~?!.~~-l, ~~ ,Jf,1:t1':t ·-~ .. : .. 

302-308 3/tot IM301 830224 1/100,000 sq.yds. IM301 0 
308 1/',\ day 1000grems 830224 
307 v1rlabla 1000grams 830224 
410 

-

J> ,, ,, 
m z 
0 
>< 
rri ... 

--
303-308 3/lot IM301 830224 1/100.000 sq.yd1. IM301 0 

308 1/'.\day 2000g,ams 830224 
Ylrll ble 2000grems 830224 

1/100,000 SQ.Ydl. 50lbs. C 

Cert. Each Load 830224 1/100,000 sq.yds. 15Ibs. C 
111000 cy· 830224 ' Min•1/day 
1/10,000cv 820912 

Cert. Each Load 830224 1/100,000 sa.vds. 15 lbs. C 

403 
l/totf11 I ot. C 820259 Monitor SamohJ 

403 I/tot 111 1 ot, C Monilor Samoht 

I (II Sample loll nol prevlously rtported or a, required by Dist. M1tr1 Engr.' 

1· 
P,, 300-US-EI 
•a:,, l'U,Ht#lftl 



w • 
CD 

-

C • Central l1bor1tory 
tc • Trans. Center. Laboratory 
ASO • Approved Shop Ora.,11191 
AS• Approved Source 
AB • Approved Brand 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

souRcE iNsi>/i;,i.! ·· :: · 

Aggregates 
Fine (4110) (4111) Gradation 

Dell. Matis. 
Sp. Grav. 

Mortar SI. 

Coarse 14115) Gradation 
Obj.Matis. 
F&T 
Abrasion 
Sp. Gravltv 

Port Cemenl 141011 Ouallty 

Flv Ash Quality 

Curing CompQunds A. Lab TeSled 
(4105) 

Burlap 141041 lib Tested 

Plastic FIim 141061 lab. Tested 

Mlxlna Water 141021 lib TeSled 

Air Ent. Admix.141031 Qualitv 

Water Reducing Quall1y 
Admixture 

Joint Sealer(4138.02) lab Tested 
Sut,grade Filml41071 Lab Tested 

Steol Rein!. 
(4151): 
Dowels Quality 
Tie Bars Quality 
Cont Reinf. Quality 
General U11 Qualltv 

Wire Meshl41511 lab Tested 

EnglnNrlng Fabric. 
141961 Qualitv 

PUNTINIP, , ...... 

Aggreg1t11 
Fine Gradation 

Moisture 
Sp. Gravity 
Quality 

Coarst Gradation 
Moisture 
Sp.Gravity 
Oualltv 

Pon.Cement Quality 
W/CRa11o 
Dellven, Chee• 

Fly Ash Qualltv 

Air Entraining 
Admixture (4103)' 

Water Red. Admix. 

(1 ) Samplo Iota nol previously repQrted or• 

Pub. 3' 
5601 

11C-E1 

I 

I METHODOF AS ACCEPTANCE OR 
<I)~ 

SAMPLING I Ar, 
TESTING 

302-306 
AS 410 
AS 307 
AS 410 

303-306 
AS 415 
AS 209•415 
AS 209 .. 15 
AS 307 

AS 401 

AS 491 .17 

AB 403 

AB 403 

AS 451 
AS 451 
AS 451 
AS ~51 

AS 451 

AB 496.01 

302-306 
308 
307 

AS 410 

303-306 
308 

AS Cert. 

AS Cert. 

AB 403 

AB 403 

required by Dist. Mall's Eng,. 

- - - - - -

SAMPLING AND TESTING GUIDE 
MINIMUM FREQUENCIES 

l>OATLAND CEMENT CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING, 
CURB AND GUTTER, AND CLASS 1 SHOULDERS 

Section 2201, 2213, 2301 and 2302 

PROJECT ACCEPTANCE SAMPLING AND TESTING 

Metric Units 
Materials lf'St. Memorandums 

Assuranct Sample Secured by Trans. Center Persoronel at Pro,ect Site 

FIELD SAMPLING AND TESTING FIELD SAMPLING AND LAB TESTING ASSURANCE SAMPLES AND TESTS REMARKS 

. FREOUENCY SAMPLE SIZE APT. NO, FREQUENCY SAMPLE SIZE LAB. RPT, NO. FREQUENCY SAMPLE SIZE LAB 

111500 Mg . -~ . . . IM301 821278 

\larjabte ' - - -----·- -···-·--
·, ~_1_soo Mg IM301 821278 

.. 

,, 
·•, + 

' -·, 
·· ---

I/lot (1) IL C A. Durricr R;1ils 
A:;TM. ~09 .. 
C1 •rl . hy M~•~ 

1/shipmenl I m> C 

I/lot Im lull widlh C 

1/source 1 l C 

. .. 
f-- · -·- -· ··---

I/lot (1) 4.5 kg C 
1/lot 111 1 m lull widlh C 

.. 

' 
.. 

-------., 

3'.lloi IM301 830224 1/100,000 m> IMJ0I TC 
1/'~d3y 1000grams 830224 
vari~ble .. 1000grams 830224 

·---·-- -------·- • .. ·-
:!/Jot · IM 301 830224 11100.000 m7 IM JOI TC 
1-/:; dav 2000grams 830224 
var_iJble. 2000grams 830224 

1/100,000 m• n~~ C --- ---
Each Load 830224 1/100.000 m> 1kg C 
tii ooom:o• 830224 ' Mtn• t/day 
1110.000ml 820912 ~-----
E•ch toad 830224 1/100.000 m• 7 k11 C ··--·-

1/lot 111 0.5 L C ·----- M1,niti)r Snm1,1r i....----·-- - - - ···· 
1/101111 O.SL C --· Momlflr S;iimpl,: ·--- · 

- - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
C • Ctnt,al Uborllory 
D • 0111. Laboratory 

SAMPLING ANO TES'TING GUIDE 
MINIM4M FREQUENCIES U.S. Units 

II!:!>• /o;.~•,>vtd Shop r,,,,..lngt 
All • A~r,,o•ftd Source 
119 • A11proved e,1nd · 

POIITLANO C£MENT CONCRETI! PAVEMENT, PAVEMENT WIDENINO, II.ASE WIOENINO, 
CURB ANO GUTTER, AND CLASS 1 SHOULDERS 

Sccllon 2201, 2213, 2301 and 2302 
Materials Inst. Memoraodum1 

AUuranco Samplo Secured by Oillrict Pcm,11nel 11 Projocl Sill 

PROJECT ACCEPTANCE SAMPLING AND TESTIHO 
MATERIAL CIR 

CONSTRUCTION I TESTS 
AS 
or 
AO 

METHOOOF 
I.CCEPTAtlCE OR 

SAMPLING & 
TEl:TIHG 

FIELD SAMPLING ANO TESTING FIELD SAMPLING AHO LAD TESTING ASSURANCE SAMPLES AND TESTS 
ITEM 

GRADEINSP, ,r~· .. ,, l, 

CMorldt 
Solulion Conc~nlr•llon 

Wirtmcth Oualily 
Sleel Rtlnl,(41511: 
Oowela Ou1llty 
Tio Berl Outllly 
General UH Ouallty 

Plastic Cone. AlrContont 
Slump 
Grado Ylold 
B01m1 
Thlckncs~ 

H,ed1n1d Cone. ThlCkNtlS 
Width 
s,noothnoss .. 

Comp. Stronglh 
Air content 

AS 

AS 
AS 
AS 

373 

451 

451 
451 

• 451 

311·327 
317•327 

31 a-u1.32a 

349.347 

Corl 

348 

FREQUENCY 

I/day 

Each ship. Cert. 

Each ahlp. Cert. 
Each Ship, Cert, 
E,ch ship. Cert. 

1/1000 cy'(I) 
1/1000 cy'(tl 
111000 cy 
1/2000 cy" 
A• needod 

1/2000 a.y.• 
I/day 

·-

Holt: When certified plant tr.spectlon Is provided by the conlractor, the frequency at 
acceptance gradallon testing ■hall IHI II tonowa: Test the first three (3) aplit 
1:mplH ot oach aggr,gatt tt1t1d tor proco11 control on 11ch project ,11ch ml• 
on 1 .~ rr0Jtct1). loll 11 tent ten percent (1~1 ol the aplll 11mplH thoroallor. 

SAMPLE SIZE RPT. NO. FREQUENCY SAMPLE SIZE LAB. APT. NO. FREQUENCY SAMPLE SIZE 

830224 

830224 
830224 
830224 
830224 

i263 
Diary 

Noto: 

1263 

1/2000 ay C 

IM451 

IM451 
IM451 
IM451 

11100,000·aq.yds. 
1/100,000 sq.yds. 

1011, proj 

10~pro1 

1/2000 IY 
1/4000 ly 

The assuranc~ gradolion temple Is to bo split with Iha project engineer. 
This tphl umple It tor correlotion purposu and, II lt't not I routine lot 
11mplo, should not be used tor determining 1peclllc1llon compllanc, ol 
I lot. However, any non,omplylng 1011 result la lo IHI resolved. 

211. x 211. 

2· 11 In. pc. 
2•-18 In.pc. 
42 In.pc. 

Auuranc1 umplu f)OI required when ml• qu1nllly 11 Ion than 2,000 sq. yd, • 

LAB 

C 

C 
C 
C 

0 
0 

0 

0 

C 

REMARKS 

(11 1/100 c.y. tor 
Trensil Mix 

'Mi , • 1/day 
"Min • 2/day 

'Set 1p1cllicallon1 
101 verlolion1 

••ou1tilivd operator 
and equipment 

..... ________ ._ ______ _,, ___ _,._ ______ _,._ __ ~- --!--------'----...L-----.1..-- ---11-.--..L.---11-.-----.L.-----..1.--..L-------.J 
I _, 

> 
"O 
"O 
l'T1 z 
!:! 
X 
l'T1 
~ 
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C • Cenltal l1bor1lort , IAMPLING A\..io TESTING OUIOE 
MINIMUM FREQUENCIES 

l'ORTlAND CEMtNt CONCRETE PAVEMENT, PAVEMENT WIDENING, BASE WIDENING, 
Metric Units TC• tr■nt, Ctnttr, Llboralo,Y 

ASD. Approved Shop Orawlngl 
AS • Approved Source 
Al • Approved lr1nd 

· '. ,· tURO ANO GUTTER.'ANO CLASS 1 SHOULDERS 
· ,:• Section 2201, 2213, 2301 and 2302 

Mntcriats Inst M1: f1t11r ,1•1, h1111"' 

Alluranct Sample Socurl!d by Trans. Ct•nter Pc,sun11cl al f•11,1ee1 !;,1,, 

MATERIAL OR AS METHODOI' " 
PROJECT ACCEPTANCE SAMPLING ANO TESTING 

ACCEPTANCE OR . " )tELO SAMPtlNG ANO TESTING CONSTRUCTION TESTS or .. FIELD SAMPLING ANO LAD TESTING ASSURANCE SAl1PLES ANO TESTS SAMPLING & 
ITEM Al TESTING Fl\'.EO~ENCY IAMPLE SIZE RPT. NO, FREQUENCY SAMPLE SIZE LAB.- APT. NO. l'REOUENCY 

.awi»is·,. ,::r ·•,f•:-{ ;-·~?~~~.r ,,··:-..~;r .. 
'· 

Chloride 
Solullon Concentralion 373 1/d.•~ 830224 -
Wire mesh Qualily AS 451 Eac~• Ship; C~rt. IM ~51 
Sleet Relnl.(41511: •• : I':; ~ • • 

Dowels Quality AS 451 Each ship. Cerl. IM 451 
Tie Bara Ouellly AS 451 E•9" sliip. Cert. IM 451 
General Use Quality AS 451 Eoch;sh,p. Cert. IM 451 

Pl11tlc Cone. Air Content 318-327 t/1000 m''(t) 830224 1/100.000 m• 
Slump 317-32,7 1/IO!)()'m>'(I) 830224 1/100,000 m• 
Grade Yield . 1/1000 in• 830224 
Beams 318-327-328 112000m>·· 830224 
Thlcknns As-nr!d•d 

Herdened Cone. Thlckneu 34&-347 112000 rn•· 1263 I O'Atproj 
Width lld•y Diary 
Smoothness•· . Cert. 1263 IO'Atpro1 .. 
Comp. Strength 346 .: 1/2000 " '' C 112000m' 
Alrconlenl 114000m' 

' , 

Note: When certilled plant Inspection ii provided by the contraclor, the frequi1ll~y .di Nole: The assurnnce gradal ion sample is lo be splil wilh lhe project engineer. 
ecceplance gradation testing shell be H follows: Test the lirst lhree (3) -,,pht This split sample is for corrol31ion purposes and, if ifs not a routine Int 
.. mples of each aggregate tested lor procesa control on each prole.et 1each- !fli• s11mp1o. shoulcJ not be used for determining specific11ion compliance of 
on e.c. proj~l•I- Teat at IHII ten percent (!Mo) of the splil ••mples lher,,lter_- " lot. Howevor. any noncomply,ng test resull ls to be resolved . 

. ..,; 

A11urance 1ampi;~ ~ot 1equ1r~d when ml• quantily 11 less lhan 2,000ml 

Pub, 300-METRIC-EZ 
seo1 1011 1,.,. 

.. 

,._. .;i . .. 
s • . , 

•'•• ; 
>· ,• · ,. 

\I>-,. ~- -,. ~-·•: 
; ;_ , 

• . 
•.• ·-,·, 

':-•'·· 
_ ... -~··· .. 

·-
• • 1 •. . . 

'':: ~ . , ... . , 
.· : : .. 

,· , . . , 

' •:f .•. ~ ., ' 
. ·· · 

' .. .. 
·~ ,· .... 
.. ;" i 

•·> :·~~!.' :.., ;. 
·:·t':;..: ~ 
. , 

~--:,, 

.. 

, . 

.. 

' 

, . 

SAMPLE ~tZE LAIi 

· ··•·· -··· ----·-
05r11a0!,111 C 

2-~50 """ pr.. C 
2•'150 IIWI\ pC. C 

2 m pc. C -- -----
re 
TC 

TC 

0 

c; 

- ·7 
1\CM:\il ,{!; ! 

I 
I ·---··--1 
I - ··-••-, 

i 
! -- - ··-· . 

~---···· 
(1) i! f001wh.,• 

Trn•, ~11 Mix 

"M111 • I ·n.1y 
•·M111-:> ·ct,1•1 

·----··-· 
"Ste sr,ec.,l,c;11t('ns 
lor -,:11 mtiuns 

· · ounh111.'ft or,,,,.,,,,, 
and c:f 11111nm:11I 

... -~-
):,, 
-:, 
-:, 
l'T1 z 
C 
X 
l'T1 
:.., 

- - - - - - ·:·;<.-· - - - - - - - - - - -,;(, 



- - - -
C • Central laboratory 
0 • Dist. laboratory 
ASD • Approved Shop Drawings 
AS • Approved Sourc• 
AB. Approved Brand 

MATERIAL OR 
CONSTRUCTION 

ITEM 

Aggregates 
Coarse (4127) 

Fine (4127) 

Mineral Filler (41271 

Anti Strip Addilive 
Hydrate! Lime 

TESTS 

Gridalion 
Dell. MIis. 
F&T 
Abrasion 
Absorption 

Gradation 
Clay & Slit 
Shale 
F & T (Lmst) 
Abr. (Lmst) 
Absorption 

AASHTOM•17 
Gradation 

Asph. Cement (4137) Quality 

liquid Asphall Qualily 
(4138) (4140) 

Release Agent Quality 

:; ►wTYiia~l~li-,,;;::~ >:;:, 
Aggregates Quallty 
Combined Aggr. Grtdalion 
Moisture• 

Sand Cover Gradation 

Alph. Cement Quality 
Viscosity 

Cutback Quality 
Vlscoslly 

Emulsion Emulsion Rt1ldue 

Asph. Content~ Computed 

-

AS 
or 
AB 

AS 
AS 
AS 
AS 

AS 
AS 
AS 
AS 

AS 

AS 

AS 

AB 

308 

AS 

AS 

AS 

- - - - - - - - - - - - - -
U.S. Units SAMPLING AND TESTING GUIDE 

MINIMUM FREQUENCIES 
TYPE A ASPHAL TIC CONCRETE 

Section 2303 Materials lnsl. Memorandums 
Assurance Sample Securod by District Personnel at Project Site 

PROJECT ACCEPTANCE SAMPLING AND TESTING 

METHOD OF G ASSURANCE SAMPLES AND TESTS 
ACCEPTANCE OR L __ !,F!_l:IE;,!:l~D~S~A~M~P'.!:l!,!IN~G~A~N~D2T~E~S~T~IN~G=-:::~~::::':';,E:lO~SiA~M~P:l~IN;G~AN~D~LfA:!!B~T~E;S~TllNr;;~;;t;~~~~t;;~~~i.::I~~ 

SAMPLING & FREQUENCY SAMPLE SIZE LAB. RPT. NO. FREQUENCY SAMPLE SIZE LAB TESTING FREQUENCY SAMPLE SIZE RPT. ND. 

303.304 

308 

302 

308 

491 .04 

437 

437 

491 .15 

304 
1/'II day 

302 

Cert. 
323-361 

Cert. 
323-329 

323·360 

1/1000T IM301 

1/1000T IM301 

1/101 50 grams 

3/lot' IM301 
1 kg. 820007 

Each load Log all ahip• 
menll on Form 

Each Load Log all lhlp-
menta on Form 

Dally' IM509 

821278 

821278 
821278 

821278 

820007 

820007 

820007 

820007 

1/40T' 3 Ol. 

1/10,000 gal. 1 qi. 

1/10,000 gal. 1 qi. 

D 
D 

D 

0 

1/20,000T 
1/20,000T 

1/20,000T 

1/20,000 gal. 

50Ibl, 
IM301 

1 qt. 

1 qt. 

C 
0 

C 

C 

REMARKS 

' Rel. to IM 508 
page35 (LOI) 

'Dryer Orum Planta 

'THI 1 tample/day 

• Al rcq. to det. pay 
quan1iliea 

> 
"'0 
-c 
m z 
0 
x 
i1 ... 
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C • Central Leboratory 
TC • T11ns. Center. Laboralory 
ASD • Approved Shop Drawings 
AS • Approved Source 
AB • Approved Brand 

MATERIAL OR 
CONSTRUCTION TESTS 

ITEM 

IOURCI! INIP:•-
·•r~ .. 

Aggregales 
Coars, (4127) Gradallon 

Dell. MIis. 
F&T 
Abrasion 
Absorption 

Fine (4127) Gradation 
City & Sill 
Shale 
F & T (Lmsl) 
Abr • .(LmSI) 
Absorplion 

Mineral Fm,, (4127) MSHTOl,4-17 
Gradalion 

Anll Slrlp Addilive 
Hydralel Lime 

Asph. Cemenl (4137) Quall ly 

Liquid Asphall Quality 
(4138) (4140) 

·--
Roltue Agent Oualily 

-· 
PUNT INIP, ·:\ ., .. 

AggregalH Quality 
Combined Aggr. Gradation 
Moisture' 

Sand Cover Gradation 

Asph. Cemenl Quality 
Viscosity 

Culback Qualily 
Viscosity 

AS 
or 
AB 

AS 
AS 
AS 
AS 

AS .. AS .. 
AS 
AS 

AS 

AS 

AS 

AB 

AS 

AS 

AS 

Emulsion Emulsion Residue 

Asph. Conlont ., Computed 

-
Pub 300- Ft 
l(Ct 10, - - - -

I METHODOF 
/ICCEPTANCE OR 

SAMPLING I 
TESTING 

303·30◄ 

308 

302 

~ 

308 

491 .04 

437 

437 

491 .15 

304 

302 

Cert. 
323·361 

Cert. 
323-329 

323-360 

- -

SAMPLING AND TESTING GUIDE 
MINIMUM FREQUENCIES 

TYPE A ASPHAL TIC CONCRETE 
Secllon 2303 

Metric Units 

PROJECT ACCEPTANCE SAMPLING AND TESTING 

FIELD SAMPLING AND TESTING FIELD SAMPLING AND LAB TESTING 

FREOUENCY SAMPLE SIZE APT.NO. FREQUENCY SAMPLE SIZE LAB. APT. NO. 

.. 
!""_ .. 

!'MlgQMg , ..... 'IM301 821278 .. 
· ·: ·• .•· . .. 
···- · -

-
1/1000 Mg IM301 821278 

821278 

1/lol 50 grams 821278 

3/Lol' IM30 t 820007 
tl' , day t kg . 820007 

Each Luad log all ship• 820007 
menls on Form 1/40Mg' es o TC 

Eilr.h Load Log all ship- 820007 
mcnts on ronn 1/38,000 L t L TC 

t/38.000 L 1 L TC 

Daily• IM 50!1 820007 

- - - - - - -

Materials lnt.t. Mammnndums 
Anurance S•m~le Secured by Trans. Cenler Personnel 01 Pru,esl s,10 

ASSURANCE SAMPLES AND TESTS REMARKS 

FREQUENCY SAMPLE SIZE LAB 

. -

--·-
- - -- ,--•--- ···-· · ··· · -

-------··· · · 

·-·--

1/20,000 Mg i21,g C ' Rel lo IM 50~ 
1/20.000 Mg IM30t TC P•!I• 33 (LOIi 

"Orycr Orum Jl l;u11·. 
-·--·-· ------ ---- ·- -·· 
---- --- --- ------·-·-- ... 

t/20,000 Mg tl C 
"Test 1 s;1111iJl1 : , t;1v -··--- ------------... 

1/76.000 L tl C 

---· .. .. 
·As ,et.1 . ,,, cfr.1. r:tv 
CIU'9n11t if!S 

······-- ------~ ---

I 
- --- -•--l 

l> ,, ,, 
m 
z 
0 
>< 
'7' .. 

- - - - -
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C • Central L1bor110,y 
D • Dist. L1bo•11ory 
AS!l • Ai-proved Shoe, Dr1wlng1 
IIS • ApprovP.d Sourca 
,;U • Approved Brand 

MATERIAL OR AS ~IETllOD OF 

SAMPLINC. . . J TESTING GUIDE 
MINIMUM FREQUENCIES 

TYPE A AS,.HAL TIC CONCRETE 
Section 2303 

PROJECT ACCEPTANCE SAMPllNC AND TES1UIG 

U.S. Units 
M1terl1l1 ln1t. Memo11ndum1 

Assu11nct Samplo Sucurod by District Personnel 11 Projecl Silt 

ACCEPTANCE OR 
CON~TRU::TION TESTS or SAMPLING & 

FIELD SA~IPLINC ANO TESTING FIELD SAMPLING ANO LAD TESTING ASSURANCE SAMPLES AND TESTS REMARKS 
ITEM AD TESTING FREQUENCY SAMP~E SIZE RPT. NO. FREQUENCY SAMPLE SIZE LAB. APT. NO. FREQUENCY SAMPLE SIZE 

GRADE INSP. :,. 

Uncompaclcd ACC0111ent 322-335 3/101· ◄O Ibo D 820975 1120.000 Timi• 40 lbs. 
Miatu,o Gradahon (1) 331 I 1/20,000 T /mi• 

Slabiloly 1120,000 Timi• 
Lab. Densily 321 -325 I/day D 820975 1/20,000 T /mi• 
(Marsh311) 

Compacted Density 320-321 As spec. 820007 I/week 
Mixture Thickness 337 same 820007 1/proj. 

Voids 321 same 820007 1/proj. 

Widlh liifflC Diary 
Smoo1hncu Corl. 10',\,/proj. 

- - -·--·-
ilcclaimfrd Eatr3Clit>11 and 301 (I) 
,lsphall Gr1da1io11 330 
Pavement 331 

(1) As required by District M3leri~ls (;ngineur 

Nolt: Whtn ctrlilied p1,n1 in,peclinn Is pruvidod by tho con1rac1or, tho lrequency ol Nol•: Th1 assurance gr1d,1ic,n umple is lo be splil wllh the prc.-Jecl engineer. 
1r.ccpt1ncc guuJ;ilion lllSling sti:all ho as lollows: Test the lirsl lhrco (3) splil This splil samplo is lor corrulalion purposes and. If lrs not a routine lot 
11mplw1 of oarh apg,cg,uo lcslod lor process conlrol on uach project (each m1• sample, should not bo used 101 dr.lermininq 1pocitlc1tion compliance of 
"" • c. projects). THI~: loot! lert purccnl (10'/a) ol lhe split samples lherc•lter. a lot. However, any noncomplying IOSI resull is lo bfl resolved. 

A11urance 1empl11 nol required when ml1 quanlllr 111■11 than 1,000 Iona. 

Pub. 300-US•F2 
$601 Otl09/t3 

LAU 

C • 1 /L•>I less 
C 1h1n 200 Ions 
C 

C 

Test one aet 
olcc,res 
IM51 ◄ 

· ounlil iod operator 
and nquipmont. 

:i,, 
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"ti 
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1,,; • t....entra l Laboratory 

tC •trans. Center. Laboratory 
ASD • Approved Shop Drawings 
AS • Approved Source 
AB • Approved Brand 

MATERIAL OR AS METHOD OF 

SAMPLING ANO TESTING GUIDE 
MINIMU"1 FREQUENCIES 

TYPE A ASPHALTIC CONCRETE 
Seclion 2303 

I 

PROJECT ACCEPTANCIE SAMPLING AND TESTING 

Metric Units 
M.1h1tit1I!. h1s1 . ,.,h ,11u11 ,n1cl11111, 

A11u,1nce Samplu Sc?Curt. .. l hy Tmn1t. C1:11lor Pc:rM11u,1:1 ;ti 11,.,,, -..1 ! :.l, i 

·-, 
CONSTRUCTION TESTS or 

ACCEPTANCE OR FIELD SAMPLING AND TESTING FIELD SAMPLING AND LAB TESTING ASSURANCE SAMPLES AIIO TESTS I 
SAMPLING & REMARK!. I 

ITEM AB TESTING FREQUENCY SAMPLE SIZE RPT. NO. FREQUENCY SAMPLE SIZE LAR. APT. NO. FREQUENCY SIIMrLE SIZE 

GRADEIN&P. · •, 

Uncompacled AC Conlenl 322-335 3/lol (I) (2) ' 18 kg TC 820975 1/20,000 Mg/mix 18 •q 
Mixlure Gradalion (I) 331 1/20,000 Mg/mix 

Slabilily 1120.000 Mg/mix 
Lab. Density 321-325 3/lol (2)' TC 820975 1/20,000 Mg/mix 
(Marshall) 
lab Voids 350-510 3/lol (2) ' 820975 

Compacttd Density 320-321 As spec. 820007 1/wetk 
Mixture Thickness 337 samls 820007 I/proj. 

Voids 321 same 820007 1/proj. 
-- · . ···-

Width samu o,ary 
Smoo1hness Corl. 10'11,/proj. 

Reclaimed Extraclion and 301 (1 ) . 
Asphalt Gradalion 330 
Pavement 331 

(1) As required by Transpor1a1ion Center (21 Sample lhrce per lol. lcsl one per lol. On OMA pro1octs lhe sampling r•le is normally 
lour per day. See I.M. 511 (OMA) lor addil ional inlormalion on urnplong and 1esling 
frequencies for OMA projecls. 

Note: When cer1ilied planl Inspection Is provided by the con1rac1or. the frequency ol Nolt: Tho assurance gradalion sample is 10 be splil wilh lhe projecl engineer. This 
acceptance gradation lestin; shall be as follows: Tesl the l irsl lhree (3) splo l spl it 1amplo 11 for correlalion purposes and . if it's not I routine lol 1omple, should 
samples of each 19gregele l tsled for process conlrol on eoch projecl (each mi • not t,-, used for dclcrmining spociftcation compl iance of a 101. HowC?ver. any 
on 1.c. projec11). Test al least len percent (10'llo) of the splo l samples lherealler. noncomplying tesl result is 10 be resolved. 

A11ur1nce 1ample1 not required vwh1n ml1 quantity la 1111 lhan 1,000 Mg. 

Pub. 300-METRIC•FZ 
5601 10111194 

- - - -
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- - - -
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- - - - - - -
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I 
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October 31, 1995 
Supersedes_ May 1995 

SCOPE 

DETERMINATION OF MINIMUM SIZE 
OF SAMPLES FOR SIEVE ANALYSIS 

Matis. I.M. 301 
Page -I of 5 

This I.M. sets forth the minimum amount of dry materials necessary for the determination of 
particle size distribution. 

LOCATION FOR SAMPLING 

To help ensure that representative samples are taken, one of the following methods will be used 
for obtaining aggregate samples: 1) Obtaining a portion of the material carried on a conveyor 
belt, 2) intercepting the complete material stream flow from the end of a conveyor belt or from 
overhead bin discharge, or 3) sampling from the production stockpile (for fine aggregate only 
or as directed by the Transportation Center Materials Engineer). 

To obtain an off-the-belt sample: stop the belt, insert a template (as illustrated in Fig. l) at three 
or more separate locations along the belt, remove .all material within the template, and combine 
it into the sample. In belt sampling, the ends of the template should be spaced just far enough 
apart to get an increment that is approximately one-third the minimum mass (weight) of the 
sample. If the template does not yield the minimum size of sample in three locations, additional 
locations will be necessary. No less than three separate locations should be used in obtaining one 
sample. 

When obtaining a sample by interception of the aggregate stream flow, care must be exercised 
so that the sampling device (see Fig. 2) passes quickly through the entire stream flow and does 
not overflow. At least three separate passes shall be made with the sampling device when 
obtaining a sample. Each pass is an increment of the sample. This is normally considered to 
be the best method to obtain a representative sample ijf#Mt{@ijffig*f 

Stockpile sampling of fine aggregate may be accomplished by either using a shovel or a sand 
probe. When obtaining a field sample by the stockpile method, a minimum of three increments 
at different locations around the stockpile shall be taken. Care should be used not to sample at 
the bottom of the stockpile. 

Stockpile sampling of coarse aggregate should be avoided. If it becomes absolutely necessary 
to obtain a sample from a stockpile-, consult the Transportation Center Materials Engineer to help 
you devise an adequ·ate sampling plan. 
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Matls. I. M. 301 
Page 2 of 5 

SHIPPING SAMPLES 

October 3 I, I 995 
Supersedes May 1995 

Transport aggregate samples in bags or other containers so constructed as to ·preclude loss or 
contamination of any part of the sample, or damage to the contents from mishandling during 
shipment. · 

Shipping containers for aggregate samples shall have suitable individual identification attached 
and enclosed so that field reporting, laboratory logging and testing may be facilitated. 
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.ober 31, 1995 

Supersedes May 1995 
---------­Matls. I .M. 301 

Page 3 of 5 

SAMPLE SIZE & TEST METHODS 
The sample size and test methods for the various materials shall be in accordance with the following schedule: 

Min. Field 
Sample Min. Test 

Gradation Number & Reference Intended Use lbs. kg_ Sample kg. · Matls. I.H, 's Required 

1. 4110, 4111, 4125 
2. 4112. 
3. 4115 (57,2-8) 
4. 4115 (2-8)* 
5. 4115 (67,2-8) 
6. 4115.08 (repair & overlay) 
7. 4117. (Class V) 
8. 4117.03 (Class V add.} 
9. DELETED 

10. 4120 (C gravel) 
11. 4120, 4122.03 (A, B Cr. S) 
12. 4121. u 

:!:i 13. 4122.02 (Cr. Stone) 
14. DF't:TED 
15. DB. :.TED 
16. 4122.04 (Cr. Stone) 
17. DET,ETED 
18. DELETED 

PCC FA, Cover Agg. 
Mort Sand 
PCC CA 
PCC CA 
PCC CA 
PCC CA 
FA & CA 
Fine llnst. 

Gran. Surf. 
Gran. surf.& Shldrs. 
Gran. Sub. 
Mac. St. Base 

Pvd. Shldr. File 

10 
10 
30 
50 
20 
20 
10 
10 

20 
20 
30 
35 

50 

4.5 
4.5 

13.5 
23.0 
9.0 
9.0 
4.5 
4.5 

9.0 
9.0 

13.5 
16.0 

22.5 

0.5 
0.1 
5.0 

10.0 
2.5 
2.5 
1.0 
0.1 

2.5 
2.5 
5.0 

15.0 

10.0 

302, 306, 336 
302, 306, 336 
303, 306, 336 
303, 306, 336 
303, 306, 336 
303, 306, 336 
302, 306, 336 
302, 306, 336 

303, 306, 336 
303, 306, 336 
303,304,305,306,336 
303 

303, 336 

19. 412'i . [13.2 mm (1/2" Cr.S)] Cover Agg. 20 9.0 2.0 303, 306, 336 
20. 4125 . [13.2 mm (1/2" Gr.)] Cover Agg. 20 9.0 2.0 303, 306, 336 
21. 4125 . [9.5 mm (3/8")] Cover Agg . 10 4.5 1.0 303, 306, 336 

23 . 4125.0lB (Cr. Stone) Slurry Tr. 
24 . 4126, 4127, 4128 [26.5 11111 (1")] ** ACC 
25. 4126, 4127, 4128 [19.0 mm (3/4") mix size] u ACC 
26. 4126, 4127 [13.2 11111 (1/2") mix size] u ACC 
27. 4126,4127 [9.5 11111 (3/8")] ACC 
28. 4129 Asph. Sand Surf. 
29. 4131 Porous Backfill 
30. 4132 (Cr. S) ~* Spc. Backfill 
31 . 4132 (Gr. ) Spc. Backfill 
32. 4133 (Sand/gravel/Cr. St.) Gran. Backfill 
33. DELETED 

30 
20 
20 
10 

20 
20 
20 
20 

13.5 
9.0 
9.,0 
4.5 

9.0 
9.0 
9.0 
9.0 

34. 4130 .05 [150.0 11111 (611 ) Cr. St.] Erosion Stone Visual Inspection 

5.0 
2.5 
2.0 
1.0 

2.0 
2.5 
2.5 
2.0 

tlf the arount of material plSSing the 11 sieve is 95\ or greater the field sample and test sample.sizes my be reduced to miniruns of 30 lbs, and 5,0 kg, respectively, 
u When tl'M? a100unt oLmaterial ,~§SipgJ h~ t 75 11111 (14) sieve is approximately 30\ or less, use test irethod described in I.K, 303 in lieu of the irethod of I.K. 304. 

303,304,305,306,336 
303,304,305,306,336 
303,304,305,306,336 
302, 306, 336 

303, 336 
303,304,305,306,336 
303,304,305,306,336 
303, 306, 336 



Matls. I. M. 301 
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EX.AMPLE OF METHOp 

FOR SAMPLING FROM 

CONVEYOR BE LT 

TEMPLATE-CONSTRUCTED 
TO YIELD PROPER FIELD 
SAMPLE. 

FIGURE .1 

May 1995 
Supersedes November 1994 

• 

NOTE: EACH OF THE 3 
INCREMENTS TO BE TAKEN 
FROM THE BELT AT SEPARATE 
TIMES, 
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October 31, 1995 
Supersedes May 1995 

ILLUSTRATION Of 

SAMPLING DEVICE 

WITH HANDLES 

FIGURE 2 

49 

Matls. I.M. 301 
Page 5 of 5 

140 1111(51/2 

/roo mm <•• 
7 

NOTE: PASS THE SAMPLING 
DEVICE OUICKL Y THRU THE 
ENTIRE STREAM FLOW OF 
AGGREGATE. 
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Ideally, construction .aggregates should be composed of 

durable, abrasion-resistant particles free of any 

deleterious or. objectionable materials such .as .clay, 

shale, coal, organic matter, etc. Their specific 

gravities and absorptions are important when they are 

incorporated into portland cement or asphaltic concrete 

mixes. 

RESISTANCE TO ABRASION 

Abrasion is the mechanical wearing .aw.ay of aggr£>,gate 

particles by friction and impact. Aggregates with low 

resistance to.abrasion will readily wear .away when 

used as surfacing materials or when exposed in 

pavement surfaces. They .also.degrade with handling. 

Excessive handling of aggregates with low resistance to 

abrasion can result in their containing relatively high 

percentages of fine material, often above the maximum 

level specified for the 75 µm (#200) sieve for the 

particular aggregate involved. 

53 



Abrasion test using 12 steel balls 

LOS ANGELES ABRASION TEST 

Resistance to abrasion is determined by use of the 

Los Angeles Abrasion Machine, a cylindrical drum 

mounted on a horizontal shaft. A specified weight 

of coarse aggregate is placed in the machine along 

with a specified number of standard steel balls, the 

abrasive charge. After rotation at 30-33 rpm for 

500 revolutions, the percentage of the aggregate 

sample which has been abraded to pass a I . 70 mm 

(#12) sieve is reported as the loss due to abrasion, 

the percent of wear. 

Natural gravels will generally develop wear losses 

of20% to 35% when tested for abrasion resistance. 

Crushed limestone aggregates will generally 

develop wear losses of30% to 45%. Losses of 

45% or more are commonly accepted to be 

indicative of aggregates with poor resistance to 

abrasion. 

DURABILITY AND SOUNDNESS 

These two terms are very similar in meaning and are 

often used interchangeably. The durability of an 
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aggregate or other material is a measure of its ability 

to perform satisfactorily over an extended period of 

time. Soundness of an aggregate is a measure of its 

ability to resist the detrimental effects of exposure 

to natural forces. Durability is tested only for coarse 

aggregate for portland cement concrete. The 

designations of Class 2, Class 3 and 3i durability are 

used. The best method to determine durability class 

is to observe the performance of a concrete 

pavement that was constructed with the coarse 

aggregate in question. If the pavement has 

performed satisfactorily for only 20 years, it is Class 

3 durability. Class 3i durability aggregates must 

perform satisfactorily for up to 30 years in interstate 

class highways. If the coarse aggregate, or a similar 

aggregate, has not been used in portland cement 

concrete pavements, we primarily rely on ASTM 

Designation C666, Method B to make a laboratory 

determination of durability class. This consists of a 

series of 300 freeze and thaw test cycles on a 

concrete specimen. 

55 

DURABILITY 
CLASS 2 
CLASS 3 
CLASS 3i 

Durability Test - Soundwave machine with 
prepared samples (concrete cubes with brass plugs 
on each end). Soundwave is transmitted through 
each cube before subjecting the sample to 300 F&T 
cycles. Soundwave is transmitted through each 
sample after F&T cycles and that reading is 
compared to first reading. If the coarse aggregate 
used in the sample tends to be susceptible it will 
crack during the process and the second sourtdwave 
will indicate how much aggregate was affected. 



Freezers for Freeze-Thaw Test 

METHOD OF TEST FOR DETERMINING 
THESOUNDNESSOFAGGREGATESBY 
FREEZING AND THAWING 

Test samples of coarse aggregate are alternately 

frozen and thawed for a prescribed number of 

cycles - 16 cycles in Method "A" for higher quality 

requirements, and 25 cycles in Method "C" for 

lower quality requirements. In both methods, the 

percentage passing the 2.36 mm (#8) sieve, 

computed to a clean dry weight basis, is reported as 

the soundness loss. 

Method "A": 0.5 percent methyl alcohol is 

added to water in which tt~a~is immersed for . 

thawing. This test is particularly severe on 

limestone aggregates which contain 5 percent or 

more of insoluble material in the clay or silt-size 

particle range. Generally, these are also the 

limestones which fail to perform well when the use 

of sound stone is required. 

~x 
6 

Method "C": Test Samples are thawed in 

water only. Freezing and thawing in water is not 
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particularly severe, hence 25 cycles are required 

on this test while only 16 cycles are required 

when the water-alcohol solution is used. Any 

reasonably clean, coarse aggregate will perform 

well in this test and it is used for all materials 

which do not require high-quality aggregates. 

ABSORPTION AND SURFACE MOISTURE 

Absorption and surface moisture may need to 

be determined (Iowa Test Method 201-A or 

ASTM Designation Cl27 & CI28), so that the 

water content can be controlled. An aggregate 

particle's internal structure is made up of solid 

matter and voids that may or may not contain 

water. Terms used to describe the moisture 

content of aggregate are as follows: 

Oven-drv - with no surface or internal moisture. 

Air-drv - dry at the particle surface 
but containing some interior moisture -
this is somewhat absorbent. 

Saturated Surface-dry- an ideal condition 
in which the aggregate can neither absorb 
water nor contribute water. In this _ 
condition t.,e interior has absorbed all the 
moisture it can hold, but the surface is dry. 

Damp or Wet - containing moisture on the particle 
surface. Portland cement concrete batch weights of 
material must be adjusted for moisture conditions of 
the aggregates. 
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SPECIFIC GRAVITY 

Specific Gravity is a property which can be 

determined for all materials. Specific Gravity of a 

material is used in some calculations and tests for 

highway construction materials and is an important 

property for the aggregate inspector to understand. 

It is not a measure of aggregate quality. 

Simply defined, specific gravity is the number of 

times heavier a material is than water. Stated 

another way, it is the ratio of the weight of a 

material to the weight of an equal volume of water. 

Even another way of stating the definition would be 

to say that specific gravity is the relative density of 

a material to water. If it were not for tradition, 

perhaps the term "relative density" would be more 

applicable than "specific gravity" as gravity has 

little to do with the matter except to provide the 

force which contributes to weight. 

Test methods for determining specific gravity for 

fine and coarse aggregates are described in ASTM 

Cl28 and Cl27 or Iowa Test Method 201-A. In 

portland cement concrete calculations, the specific 
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gravities of saturated-surface-dry aggregates are 

ordinarily used, that is, all the pores in each 

aggregate particle should be filled with moisture, 

but there should be no excess moisture on the 

particular surface at time of test. 

DELETERIOUS MATERIAL 

It is very important that the aggregate be kept clean 

and free from deleterious substances. For this 

reason, the specifications limit the amount of 

deleterious substances that can be present. Shale, 

Coal, Chert and other lightweight particles tend to 

float in a P.C. concrete mix. 

UNIT WEIGHT 

Unit weight is a ratio of weight to volume, such as 

kilograms per cubic meter. Unit weight is not a 

measure of quality, but is useful in converting 

weights of material to volumes. See ASTM 

Designation: C29. 
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NOTES 
SHAPE AND SURFACE TEXTURE 

Particle shape of either coarse or fine aggregate 

may be angular, sub-angular, sub-rounded, or 

rounded. 

Angular Sub-Angular Sub-Rounded Rounded 

CI (} 0 
Aggregate particles should ideally be equa­

dimensional and free of excessive amounts of flat 

and elongated pieces. Long, silvery aggregate 

pieces should be avoided. The shape of aggregate 

particles many times depends on the type of crusher 

used in the processing operation. 

Particle shape and surface texture have a definite 

bearing on the quality of the finished product. Base 

courses composed of angular particles will compact 

and key together to form a dense, tight base, while 

elongated and rounded particles will slide and roll 

without compacting. 

On the other hand, rounded particles tend to make 
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plastic concrete more workable without a 

detrimental effect on the hardened concrete. 

The texture of aggregate particles are normally 

defined in the following sequence: lithographic, 

sublithographic, fine grained, medium grained, and 

coarse grained. Lithographic and fine grained 

particles are polished quite easily by normal traffic 

wear and in time become a maintenance problem. 

GRADATION 

Gradation is the particle size distribution of 

aggregates determined by using sieves with square 

openings. As an aggregate is moved or handled, 

there is a tendency for the particle sizes to separate. 

This separation is known as segregation. Limits are 

usually specified for the percentage of material 

passing each sieve. There are several reasons for 

specifying grading limits and maximum aggregate 

size. Deviations from the grading limits seriously 

affect the uniformity of finished work. 

Dense Graded Aggregate: Dense graded 

aggregates contain a proportion of material in each 

particle size present such as to minimize the void 

spaces between particles. 

61 

GRADATION - Describes 
the various sizes of aggregate 
particles in terms of 
percentage passing or a 
percentage retained on a set 
of standardized square sieves. 



Gap Graded Aggregate: Gap or open-graded 

aggregates contain too great an amount of particles of 

nearly the same size. This produces an open-type 

mixture with large void spaces. There are not enough 

of the smaller sizes to fill the voids between the larger 

sizes. See Figure 2 for comparison of dense and gap or 

open gradations of aggregates. 

Plasticity Index: The plasticity index of an aggregate is 

determined in order to determine the presence and 

relative activity of contained clay minerals. In Iowa, 

the Atterberg test (Iowa Test Method 109-A) is used to 

determine the Plasticity Index (P .I.) of a soil. The P .I. 

. is directly related to the amount of clay in a material 

and is determined by subtracting the plastic limit from 

the liquid limit. 

The Liquid Limit (L.L.) Is that water content, 

expressed in percent .dry weight, at which the material 

passes from a plastic to a liquid state. In general, it is 

determined by adding water to a portion of the minus 

425 mm (#40) sieve size material until a certain 

consistency is reached. 
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After at least 15 minutes of aging in a humidity 

chamber, a small amount is transferred to a special 

pan on top of a L.L. machine. A groove is made 

through the middle of the sample on the pan, 

separating the two halves by a fraction of an inch. 

The number of "drops" needed to bring a portion of 

the two halves back together is used to determine if 

the proper amount of water was initially added. If 

the initial amount of water was wrong, the sample 

is remixed and rerun. The final sample is then 

weighed, dried, and again weighed to determine the 

amount of water added, as well as the weight of the 

original grooved samples. 

The Plastic Limit (P.L.) is that water content, 

expressed in percent dry weight, at which the 

material passes from a semi-solid state to a plastic 

state. Generally, it is determined by adding water 

to a portion of the minus 425 mm (#40) sieve size 

material and then rolling it betwee~ the palm of the 

hand and a clean dry table. If the "threads" reach 

3.175 mm (1/8 in.) diameter without breaking, they 

are remade into balls and rolled again. When the 
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balls cannot be made to reach the 3.175 mm (1/8 

in.) diameter thread size without breaking, they are 

placed in a pan for weighing, drying and reweighing 

to determine the weight of water, as well as the 

weight of the "threads." 

SUMMARY - (Aggregates) 

For most purposes, aggregates must conform to 

certain requirements and should consist of clean, 

hard, strong and durable particles free of chemicals, 

coatings of clay or other fine materials that may 

affect construction. 

Weak, friable or freeze-thaw susceptible aggregate 

particles are undesirable for normal open highway 

construction. Aggregates containing natural shale 

or shaly particles, soft and porous particles, and 

certain types of chert should be especially avoided 

since they have poor resistance to weathering. 

Visual inspection may often disclose weaknesses in 

coarse aggregates. 
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MATERIAL - SPEC. 

Cone. Sand - 4110 

Cone. Stone - 4115 

Overlay - 4115.08 

CL. •c• Gravel - 4120 

CL. •A• Crushed - 4120 

CL. A Gran. Shldr- 4120 

CL. •B• - 4120 

CL. •o• - 4120 

Gran. Subbase - 4121 

Macadam - 4122 

Soil Agg. Subbgr - 4123 

Cover Aggr. - 4125 

Slurry Aggr. - 4125 

•B• A.C. Stone - 4126 

•A• A.C. Coarse - 4127 

•A• A.C. Fine - 4127 

Revetment - 4130 

Revetment - 4130 

Revetment - 4130 

Revetment - 4130 

Erosion Stone - 4130 

Porous Backfill - 4131 

Spec. Backfill - 4132 

Spec. Backfill - 4132 

Spec. Backfill - 4132 

Gran. Backfill - 4133 

F&T F&T 
C A 

6 

4 

15 

IS• 

15 

20• 

25 

10 

15 

10 

10 

• • 

10 

10 

s 

10 

10 

15 

10 

15 

AGGREGATE SPEC. S (94) JAN 

ABRA ABSP P.I. COAL/ MUD/ CHERT 
SION TION SHALE CLAY COMMENTS 

2 1.5 Mortar Strength 

so 0.5 0.5 • ~-Strc, 3-non Strc 

40 2.5 • • •10.s ~otal of 1 % 

•10 •1s ~otal of20 

45• 4 •Shoulders .~ l.. '( 
55 Abrasion if 

45 4 10 A-Freez.e Max. 

ss• 4 ~otal of65% 

CONTRACT 

45 s• •Each lndv. Source 

45 

•• **4-Gravel, 6-Cr . 
Stone 

40 (X) (X)-2 on #16,.5 on 
#4 

40 

45 6 4** s *Primary 10 •c• &. 
25 •A• 
*Other 10 •c• & 
45 •A• 
•• Composite 

45 6 0.5 

2 *O *O *1.5 Screen 

50 Primary Cl. - A &B 

so Non-Primary - CL. 
A&B 

so All Proj. - CL. D 

so All Proj. - CL. E 

so 5 

45 s 
10 ·Gravel 

Crushed Concrete 

Crushed Stone 

45 
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SECTION IV 
·. SIEVE ANALYSIS 

GENERAL REQUIREMENTS 

Aggregate sieve analysis procedures are 

governed by the Standard Specifications of 

the Iowa Department of Transportation and 

the Materials Office Instructional 

Memorandum Manual. The applicable test 

methods in the Materials Manual are included 

primarily in the 300 series section under the 

subsection "Aggregate." 

Sieve analysis is nothing more than the 

separation of a material based on particle size. 

For example, material which passes a 38.1 mm 

(11/2 in. ) sieve and is retained on a 25 .4 mm 

(1 in.) sieve would not contain any particle 

larger than 38.1mm (11/2 in.) nor smaller than 

25.4 mm (1 in.). Sieves are normally ~rranged 

in a "nest" with the largest wire openings at 

the top of the nest and the smallest at the 

bottom. 
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COARSE AGGREGATE SIEVES 

SI UNITS 
37.5 mm. 
25.0mm. 
19.0mm 
12.5 mm. 
9.50mm. 
4.75mm. 

US UNITS 
1 ½ inch 
1 inch 
3/4 inch 
½ inch 
3/8 inch 

No.4 (0.187 inch) 

FINE AGGGREGA TE SIEVES 

SI UNITS 
4.75 mm. 
2.36mm. 
1.18mm. 
0.600mm. 
0.300mm. 
0 .150mm. 

USUNITS 
No. 4 (0.187 in.) 
NO. 8 (0.0937 in.) 
No. 16 (0.0469 in.) 
No. 30 (0.0234 in.) 
No. 50 (0.0117 in.) 
No.100 (0.0059 in.) 

Aggregates placed in 

~ coarsest sieve 

Coarsest sieve 

Intennediate sieves 

Finest sieve 

Pan 



Percent retained= 
Wei~ht retained X 1 OO 

Original dry weight 

Iowa Department of Transportation Standard 

Specifications normally set limits on the percent 

passing a given sieve. The percent of the total 

weight retained on each sieve must be found first. 

To calculate percent retained on any sieve, merely 

divide the weight retained by the original dry weight 

of the sample and multiply by 100. 

The percent passing each sieve is then determined 

from the percent retained column. 
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October 31, 1996 Matis. J.M. 302 
Page 1 of 6 Supersedes October 31, 1995 

METHOD OF TEST 
SIEVE ANALYSIS OF FINE AGGREGATE 

Field Procedures for Test Method Iowa No. 205 

SCOPE 
This method of test covers a procedure for the determination of the particle size distribution of 
fine aggregates. 

PROCEDURE 

A. 

B. 

Apparatus 

I. 

2. 

3. 

4. 

5. 

6. 

Balance accurate to within 0.1 percent of ffiiM (weight) of the sample to be 
tested. 

Sieves - 203 mm or 305 mm (8" or 12") diameter sieves of suitable sizes to 
furnish the information required by the specifications covering the material to be 
tested. This will normally be a nest of sieves consisting of 4.75 mm (Nos. 4,) 
2.36 mm (8), 1.18 mm (16), 600 µm (30), 300 µm (50), 150 µm (100), 75 µm 
(200) and pan. The woven wire cloth sieves must conform to AASHTO 
Designation M-92. 

Mechanical sieve shaker. 

Oven or drying stove. 

Wash pan of sufficient size to prevent loss of water and material. 

Fiber bristle sieve cleaning brush (similar to stencil brush or cropped paint brush). 

Test Sample 
1. Obtain the sample for sieve analysis from the material to be tested by one of the 

following methods: 

(a) 

(b) 

(c) 

Use of a sample splitter. 

Method of · quartering after being thoroughly mixed and m a damp 
condition. 

Place the field sample on a hard, clean, level, nonabsorbent surface. If 
the material is not damp add water to it. Thoroughly mix the sample and 
form a miniature stockpile. Obtain a test sample by selecting at least five 
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Matis. I. M. 302 
Page 2 of 6 

October 31 , 1996 
Supersedes October 31, 1995 

2. 

3. 

increments of material at random locations from the miniature stockpile, 
using a small scoop or spoon. 

The sample for test should be approximately of the mi:$ (weight) desired and 
must be the end result of the sampling method. Do not attempt to select sample 
of an exact predetermined ffliij (weight) . 

Samples of fine aggregate for sieve analysis shall conform to the sample size for 
the applicable material as indicated by Matis. J.M. 301 . 

P.t:ttfJ.~U®.@. 
l#tttt:J.~UM¢.~k$Mitl4.::t@Jit#tJl ¢.1.(Jhti¢.Jf:jf(faMi 

l!i Preparation of Sample 
1. First subject the sample to the "Method of Test for Determining the Amount of 

Material Finer Than the 75 µm (No. 200) Sieve in Aggregate by Washing" Matis. 
J.M. 306. 

El Test Procedure 
1. Place the washed and dried sample on the nested sieves, then place the nest in the 

Mechanical Sieve Shaker. Secure the sieves in the shaker and begin the sieving 
operation . Generally it will require at least 10 minutes to sieve a fine aggregate 
sample to completion. In no case should particles of the sample be turned or 
manipulated through the sieves by hand. If the Mechanical Sieve Shaker's action 
is such that the sample is not sieved to completion in a reasonable time, the cause 
could be overloading of the sieves. A guide for determining an overloaded sieve 
is; The retained fractions should weigh less than 4 grams per ~$.(fuffi1 of sieve 
surface. For a i.QJn#ttffi (8 in.) diameter sieve this amount would be 200 grams. 
Continue sieving until not more than 0.5 by mi$$. (weight) of the dry ijffiij 
(weight) of the washed sample passes any sieve during one minute. If the 
overloading condition cannot be corrected by adjusting the sample size on future 
tests, the washed and dried sample should be divided for sieving and then 
recombined for weighing. 

2. Clean the retained material out of the sieves for weighing, so that a minimum of 
material is retained in the sieve by clinging to the mesh. Particles may be 
removed most readily from a sieve by inverting the sieve over a pan and tapping 
the sieve by hand and/or pushing (without force) the particles out of the mesh into 
the pan. Care should be exercised in cleaning the sieves to not damage the wire 
mesh by bending or breaking the wires. A brush should be used for cleaning the 
1. 18 mm (No. 16), 600 µm (30), and 300 µm (50) sieves. Do not use a brush 
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October 31, 1996 Matls. I.M. 302 
Page 3 of 6 Supersedes October 31, 1995 

or any external force to attempt to clean the 150 µm(No. 100) or 75 µm(No. 200) 
sieve. Gentle tapping of the sieve frame is recommended for these sieves. If 
clogging of the mesh occurs on these finer sieves, they should be returned to the 
central laboratory for cleaning. 

3. Weigh the fraction of material retained on each sieve and in the pan and record. 
The combined ffiiij (weight) of material retained on all the sieves and in the pan 
must equal the original ffiiij (weight) after washing within 0.5 percent. 
The original dry ffl.iM (weight) of the sample must also be within 0.5 percent of 
the mi$$ (weight) on each sieve and in the pan plus the washing loss. If the 
difference exceeds 0.5 percent check for a subtraction error in the washing loss. 

4. The total ainount of material finer than the No. 200 sieve is determined by adding 
the mMs. (weight) of material passing the No. 200 sieve by dry sieving to that lost 
by washing. 

Calculations 
1. Divide the mMs. (weight) of the material retained on each sieve (and in the Pan) 

by the total original dry ffl.Ms. (weight) of the sample, including all the minus No. 
200 material, to determine the percentage retained on each sieve. 

2. 

3. 

In computing the percentage retained and consequent percentage passing each 
sieve, the computations are carried out to the nearest 0.1 percent so that the 
percentages retained will add to a total of 100 percent. In reporting the sieve 
analysis, however, these results are shown only to two significant figures--i.e ., 
to the nearest percent for percentages of 10.0 and larger and to the nearest tentb 
of a percent for lower results. 

Because the ffiiij (weight) of material retained on the sieves may not equal the 
dry ffiMs. (weight) after washing, the total of the percentages retained may not be 
exactly 100.0%. If this occurs, the percentages should be altered by prorating the 
percentages so that they do total 100.0% (see exampJe); 
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October 31 , 1996 
Supersedes October 31 , 1995 

Original Dry MB (Weight) of Sample = 594.0 
Dry Sample Mm (Weight) After Washing = 591.5 

Sieve 
~ 

9.50 mm (3/8) 
4.75 mm (4) 
2.36 mm (8) 
1.18 mm (16) 

600 µm (30) 
300 µm (50) 
150 µm (100) 
15 µm (200) 

Pan 
Total 

Mass (Wei ht) ··· ·· ········- g 
Retained (g) 

0.0 
~t.1:-:0 
~~~: ... 

64.5 
102.0 
181.5 
154.5 
51.0 

6.0 
1...Q 

589.5 

589.5 : 591.5 = 99.7% 

Therefore this mM$. (weight) loss from sieving is within the 0.5 % tolerance. 

Sieve No. %Retained (Prorated) Passing (Reportable) 

9.5 mm (3/8) 0.0 + 594.0 = 0 0.0 100 100 
4.75 mm (4) 29.0 + 594.0 = 4.9 4.9 95.1 95 
2.36 mm (8) 64.5 + 594.0 = 10.9 10.9 84.2 84 
1.18 mm (16) 102.0 + 594.0 = 17.2 17.2 67.0 67 
600 µm (30) 181 .5 + 594.0 = 30.6 30.7 36.3 36 
300 µm (50) 154.5 + 594.0 = 26.0 26.1 10.2 10 
150 µm (100) 51.0 + 594.0 = 8.6 8.6 1.6 1.6 
15 µm (200) 6.0 + 594.0 = 1.0 1.0 0.6 0.6 
Pan & Wash 3.5 + 594.0 = M ..M 

99.8 100.0 
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Mechanical Sieve Shaker and Sieves 
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,_ 820180 
lo-95 FINE AGGREGATE 

Lab. No. I Material 
Co. & Proi. 
Producer 
Contractor 
Samnled bv I Date 
Samnle Loe. I 

Coarse Samnla 
Snlit Dill. I Orio. Orv Mass IWeiohtl 
Toi. Check I Orv Mass IWt.l Washed Samele 

Sleva Size Mass (Wt.) ,. % Reid. "~-Aetd. Aetd. X·- Fina 
37.Smmln'll 
26.5mm 11.061 
19mml¾I 
13.2mm 10.5301 
9.5mm l¾I 
4.75mm 141 
2.36mm 191 
Total 4.75mm 141 

Pan 
Total 

Fine Samnle 
Orio. Orv Mass IWeiohtl 

Toi. Check99. 7 b Orv Mass IWI. I Washed Samele 
Washina Loss 

Mass(Wt.) .. ••A ,. 
Sieve Size Reid. Final Passino 

9.5mm l¾I 0.0 o .. o: 100.0 

4.75mm 141 29.0 4.9 95.1 

2.36mm 191 64.5 10 . 9 84.2 

1.18mm 1161 102.0 17.2 67.0 

600um 1301 181.5 30.67 36.3 
300,,m 1501 154.5 26.01 10.2 

1501Jm 11001 51.0 8.6 " 1.'6 

7511m 12001 6.0 1.0 0.6 

Wash 2.5 
Pan 1.0 0.6 

Total . 592.0 gg_g1 00.0 

Less +4.75mm 141 
Passinn #4. 75mm 14 

~la Iowa Department of Transportation 
,_-, SIEVE ANALYSIS WORKSHEET 

I Material 

I Date 
I 

Coarse s amo a 
Solit Dill. I Orio. Orv Mass /Weiahtl 
Toi. Check I Orv Mass (Wt.I Washed Samele 

Specs. Mass (Wt.) ,. % Reid. ,. l's~. Specs. Reid. Reid. X····· Fina 

Fine Samnle 
594.0 Orio. Orv Mass IWeiahtl 
591.5 Toi. Check Orv Mass !Wt.I Washed Samele 

2.5 Washing Loss 
Mass (Wt.) .. ··~ ,. 

Specs. Reid. Final Passino Specs. 
100 

95-100 
75-100 

0-1.5 

Date Date 

- - - - - - - - - - - -

Solit Dill. 
Toi. Check 
Mass (Wt.) 

Reid. 

Toi. Check 

Mass (Wt.) 
Reid. 

-

I Material 

I Date 
I 

C oarsa s amn a 
I Orio. Orv Mass !Weiohtl 
l Orv Mass !Wt. I Washed Samele ,. % Retd. ,. Ps~. Specs. Reid. X····· Fina 

.. 

Fine Samnle 
Orio. Orv Mass IWeiahtl 
Drv Mass /Wt.I Washed Samele 
Washino Lass .. . .. ,. 

Specs. Final Passino 

Date 

- - - -
-­'° '° '° '° VI 0\ 

- -
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October 31 , 1996 
Supersedes November 1994 

Matls. J.M. 303 
Page 1 of 8 

METHOD OF TEST 
SIEVE ANALYSIS OF COARSE AGGREGATES* 

Field Procedures for Lab. Test Method 204 

SCOPE 
This method of test covers a procedure for the determination of the particle size distribution of 
coarse aggregates, using sieves with square openings. 

PROCEDURE 

A. 

B. 

C. 

Apparatus 

2. 

3. 

4 . 

Balance accurate to within 0.1 percent of the mass (weight) of the sample to be 
tested. 

Sieves - Sieves with square openings mounted on substantial frames that are 
constructed in such a manner that will prevent loss of material during sieving. 
Use suitable sieve sizes to furnish the information required by the specifications 
covering the material to be tested. The woven wire cloth shall conform to 
AAsHTo M-92. tmMwm:::n◊.rm~ittnfe.Dt:~ijt:Jm~i~N@t¢®~i~U.rig =pf.Cltts:mmm 
rn::ttZ.Jfi\lt Zms::mritH\ffijij{)f J:9:JffihXJ/4/(iji:)r:]ln#i#.f(Q{$.l(tffiHf 9~$Jffim 
lll~:JrfU:4.~7.$\fufflX#.4).iJfui::z~lqJtilit:Utilt 

Mechanical or hand-powered sieve shaker. 

Drying oven or stove. 

5. Wash pan of sufficient size to prevent loss of water and material. 

Sample Size 

Reduce the sample by quartering or splitting as described in J.M. 336 to the size 
that will conform with the applicable material as shown in J.M. 301. 

Sample Preparation 

1 . Aggregates that have changes in moisture for different particle sizes must be dried 
to a constant mass (weight) . 

2 . Aggregates that the absorbed moisture stays essentially constant for the different 
particle sizes may be sieved at a surface-dry condition (no free water present). 
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*This procedure is used for gradation, numbers 12, 22, 24, 25, 26, and 30, and is applicable 
when the amount of material passing the 4 .75 mm (No. 4) sieve is approximately 30% or less. 
All of the fine aggregate sieves shall be used [4.75 mm (No. 4), 2.36 mm (No. 8), 1.18 mm 
(No. 16), 600 µm (No. 30), 300 µm (No. 50), 150 µm (No. 100), and 75 µm (No. 200)]. 

u~::::m::1::::::1,~ 
:n:ttf l iili®@$®.Wltffif ffitfaF@¢.i:f Jiffi¢.#(@tu.iji U 

Test Procedure 

I. 

2. 

3. 

4. 

Sieve the sample over the required sieves. The sieving operation must be 
conducted by means of a lateral and vertical motion of the sieve, accompanied by 
a jarring action so as to keep the sample moving continuously over the surface of 
the sieve. Do not attempt to turn or manipulate the sample through the sieve by 
hand. Continue sieving until not more than 0.5 percent by mass (weight) of the 
total sample passes any sieve during one minute of sieving. On that portion of 
the sample retained on the 4. 75 mm (No. 4) sieve, the above described procedure 
for determining thoroughness of sieving is to be carried out with a single layer of 
material. When mechanical sieving is used the thoroughness of sieving is to be 
tested by using the hand method described above. 

Note: Normally the sieves that are required for this analysis are the 2.36 mm 
(No. 8) size and above. When specifications require a determination on 
a sieve finer than the 2.36 mm (No. 8) size, the material passing the 
2.36 mm (No. 8) sieve is sieved through the appropriate size sieve or 
sieves . 

If sieving to completion as described above is not accpmplished, reduce the 
amount of material carried on the sieve and/ or sieves for a longer period of time. 
If overloading a sieve is anticipated when using a mechanical sieve shaker, divide 
the sample for sieving and recombine it for weighing. 

Determine and record the mass (weight) of material retained on each sieve and in 
the pan. The combined mass (weight) of material retained on all of the sieves and 
in the pan must equal the mass (weight) before sieving within 0.5 percent. 

Divide the mass (weight) of the material retained on each sieve and in the pan by 
the total original mass (weight) of the sample to determine the percentage retained 
on each sieve. These percentages retained should total 100.0. If the total is not 
exactly 100.0, the percentages should be altered by prorating the difference so that 
they do total 100.0. 
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Page 3 of 8 

5. 

Note: In some instances (e.g. granular surfacing material, Class A & D crushed 
stone, etc.) particles are coated to the extent that dry sieving will not 
accurately reflect the true gradation of the material. In these instances, the 
sample must be washed over the smallest sieve for which there is a 
specification requirement. The total percentage passing this sieve is a 
combination of the washing loss and the amount passing the sieve obtained 
by dry sieving the washed sample. 

When it is necessary to determine the amount of material finer than the 
75 µm (No. 200) sieve, select the test and sample by one of the following 
methods: 

(a) Splitting 
( 1) The sample to be tested may be selected by splitting as described 

in Matis. J.M . 336. 
(2) If a sample splitter is used in reducing the field sample (Par. B), 

continue splitting the remaining portion until the test sample for 
washing will be of the size required in Matis. I . M. 306. 

Entire sample 
( 1) The sample obtained for determining the sieve analysis may also 

be used for the determination of the material finer than the minus 
75 µm (No. 200) sieve by washing. This test is performed prior 
to the sieve analysis. 

Testing 
(1) Subject the sample to the "Method of Test For Determining the 

Amount of Material Finer Than the 75 µm (No. 200) Sieve in 
Aggregate by Washing," Matis. J.M. 306. 
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(2) Only the total material finer than the 75 µm (No. 200) sieve is 
required from the wash sample. The Matis. I.M. 306 procedure 
provides only the portion that is lost in washing the sample. To 
this must be added the amount of minus 75 µm (No. 200) material 
obtained when dry sieving. 

Therefore, upon completion of the procedure outlined in Matis. 
I.M. 305, sieve the washed and dried sample over a 4.75 mm 
(No. 4) or 2.36 mm (No. 8) sieve and discard the retained 
material. Place the portion of material passing the 4. 75 mm 
(No. 4) or 2.36 mm (No. 8) sieve on a nest of sieves including 
1.18 mm (No. 16), 600 µm (No. 30), 75 µm (No. 200) and pan, 
[the No. 1.18 mm (No. 16) and 600 µm (No. 30) sieves are 
included to protect the No. 75 µm (No. 200) sieve] and after a 
minimum time of 5 minutes on a mechanical shaker, determine 
only the mass (weight) of the material in the pan. 

(3) Add the washing loss [minus 75 µm (No. 200)] to the dry sieving 
loss [minus 75 µm (No. 200)] to obtain the total minus 75 µm 
(No. 200). Divide this total by the dry mass (weight) of the 
sample (before washing) and record as percent passing the 75 µm 
(No. 200). 

*The entire procedure in D-5 may be omitted provided the total amount 
of material finer than the 75 µm (No. 200) is not a specification 
requirement. 

Calculations 

I . In computing the percentages retained and the ~ijs¢.tjij@t 
percentages passing each sieve, the computations are carried out to 
the nearest O. 1 percent so that the percentages retained will add to 
a total of 100.0 percent. In reporting the sieve analysis, however, 
these results are shown to only two significant figures, i.e., to the 
nearest percent for percentages above 10 and to the nearest tenth 
of a percent for lower results. 

80 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 31 ; 1996 
Supersedes November 1994 

Coarse Aggregate Sieve Analysis 
Example 

Matis. I.M. 303 
Page 5 of 8 

Coarse Aggregate for Class C3 Concrete Mix. Minimum Sample Size Required (I.M. 301) = 
10,000 g. Original Surface Dry Mass (Weight) of Sample = 11,548 g. 

Sieve No. 
Surface Dry Mass (Weight) 
Retained - Grams 

0 
1154 
2136 
2892 
2766-
2164 

37.5 mm(l.50") 
26.5 mm(l .06") 
19.0 mm (3/4 ") 
13.2 mm (0.530") 
9.5 mm (3/8") 
4.75 mm (No. 4) 
2.36 mm (No. 8) 
Pan 

242 
_ill 

Total 11,539 
11,539 + 11,548 = 99.9% 

Therefore the mass loss from sieving is within the 0.5 % tolerance. 
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Sieve 
~ 

37 .5 mm ( 1.50") 
26.5 mm (l.06") 
19 mm (3/4") 
13.2 mm (0.530) 
9.5 mm (3/8") 
4. 75 mm (No. 4) 
2.36 mm (No. 8) 
Pan 

(0+ 11,548) X 100 = 0.0 
(1154+11,548) X 100 = 10.0 
(2136+ 11,548) X 100 = 18.5 
(2892+ 11,548) X 100 = 25.0 
(2766+ 11,548) X 100 = 24.0 
(2164+ 11,548) X 100 = 18.7 
(242 + 11 ,548) X 100 = 2.1 
(185 + 11,548) X 100 = ___l_.Q 

99.9 

%Retained 

October 31, 1996 
Supersedes November 1994 

Prorated %Psq, 

0.0 
10.0 
18.5 
25.1 
24.0 
18.7 
2.1 

_M__ 
100.0 

100.0 
90.0 
71.5 
46.4 
22.4 

3.7 
1.6 

11 ,539 + 11,548 = 99.9% 

Therefore the mass loss from sieving is within the 0.5 % tolerance. 

Dry Mass (Weight) of Wash Sample 
Dry Mass (Weight) of Washed Sample 
Washing Loss [Minus 75 µm (No. 200)] 
Dry Sieving Loss [Minus 75 µm (No. 200)] 

Total Minus No. 200 = ..2Q_ x 100 = 0.8% 
2571 

Sieve Analysis 

Sieve 

37.5 mm (l.50") 
26.5 mm (l.06") 
19 mm (3/4") 
13.2 mm (0.530") 
9.5 mm (3/8") 
4. 75 mm (No. 4) 
2.36 mm (No. 8) 
75 µm (No.200) 

82 

=2571 g. 
=2555 g. 
- 16 g. 
= 4 g. 

% Passing 

100 
90 
72 
46 
22 
3.7 
1.6 
0.8 
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BOX SCREENS 
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Form 820180 
10·95 

Lab. No . 
Co. & Proi. 

Producer 
Contractor 
Samoled bv 
Samele Loe . 

Sieve Size 
37.5mm (1½) 
26.5mm 11.06\ 
19mm {1/,1 

13.2mm (0.530\ 
9.Smm(1/,I 
4'.75mm(4l 
2.36mm (81 
Total 4.75mm {41 

Pan 
Total 

Sieve Size 
9.5mm (1/,l 
4.75mm (41 
2.36mm (Bl 
1.18mm (16) 
600um (30) 
300um 150\ 
15011m 11001 
7511m 12001 

Wash 
Pan 

Total 
Less +4.75mm 141 
Passino #4.75mm {4 

- -

I Material 

I Date 
I 

C oarse s amnle 
Solil Dill. I Orio . Orv Mass {Weiohtl 
Toi. CheckC Q. 9'1 Orv Mass (Wt.) Washed Samele 
Mass (Wt.) % % Reid. "~-Reid. Reid. X····· Fina 

0 0.0 100.0 
1154 10.0 Qfl.0 
2136 18 . 5 71. 5 
2892 25 • .£11 M; 4 
2766 24.0 ??.4 

·2164 18.-7 <.7 
242 2.1 1 Ii 

185 1.6 
11539 100.0 

f' s me amnle 
Orio. Orv Mass {Weiohtl 

Toi. Check Orv Mass (Wt.I Washed Samole 
Washina Loss 

Mass (Wt.) ... , ... % 
Reid. Final Passion 

0.8 
1 fi 

4 

I Date Re Id. 

Tested b 

- - - -

~~ Iowa Department of Transportation 
"a> SIEVE ANALYSIS WORKSHEET 

I Material l Material 

I Date I Date 
I I 

Coarse Samnle Coarse Samnle 
11548 Solil Dill. I Orio. Orv Mass IWeinhtl Solit Dill . I Orio. Orv Mass IWeinhtl 

Toi. Check I Orv Mass {WI.I Washed Samile Toi. Check l Ory Mass CW!. I Washed Samole 

Specs. Mass (WI.) % % Reid. % Ps~. Specs. Mass (Wt.) % % Reid. % Ps~. 
Reid. Reid. X····· Fina Reid . Reid. X····· Fina Specs. 

Fine Samole Fine Samnle 
2571 Orin. Orv Mass CWeiohtl Orio . Orv Mass IWeinhtl 
2555 Toi. Check Orv Mass IWl.l Washed Samole Toi. Check Orv Mass (Wt. l Washed Samole 

16 WashinQ Loss Washina Loss 
Mass (Wt.) Specs. 

'II, ,. .. % Mass (Wt.) 'II, , ••• 

Reid. Final Passino Specs. % Specs. Reid. Final Passino 

Date Re Id. -------------ro=-a-,e-:R-e-,d-. ----------------. 

Date Tested b Date Tesled b Date 

- - - - - - - - - - -

~ 
0 w 

- -
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DRAFT 
METHOD OF TEST 

SIEVE ANALYSIS OF CRUSHED COMPOSITE 
PAVEMENT MATERIALS FOR FIELD TESTING 

SCOPE 

This method of test covers a procedure for the determination of the particle size distribution of 
unwashed coarse material, using sieves with square openings. 

PROCEDURE 

A. 

B. 

C. 

Apparatus 

1. 

2. 

3. 

Balance accurate to within 0 .1 percent of the mass (weight) of the sample to be 
tested. 

Sieves - sieves with square openings mounted on substantial frames that are 
constructed in such a manner that will prevent loss of material during sieving. 
Use suitable sieve sizes to furnish the information required by the specifications 
covering the material to be tested. The woven wire cloth shall conform to 
AASHTO M-92: 

Mechanical or hand-powered sieve shaker. 

4. Mechanical fan to aid in air drying material (optional). 

5. Drying pan of sufficient size to prevent loss of material. 

Sample Size 

1. Reduce the sample by quartering or splitting as described in I.M. 336 to the size 
that will conform with the applicable material as shown in I.M. 301. 

Sample Preparation 

1. Material from crushed composite pavements shall be sieved at a surface-dry 
condition determined by visual examination. 
Note: This procedure is used for testing crushed composite AC/PC pavement for 
gradation numbers 11 and 30 only. No artificial heat shall be used to air dry 
material. 
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D. Test Procedure 

E. 

l. Sieve the sample over the sieves with openings of 2.36 mm (No. 8) size or 
greater. No gradation determination will be made for material finer than the 2.36 
mm (No. 8) sieve. The sieving operation must be conducted by means of a lateral 
and vertical motion of the sieve, accompanied by a jarring action so as to keep the 
sample moving continuously over the surface of the sieve. Do not attempt to turn 
or manipulate the sample through the sieve by hand. Continue sieving until not 
more than 0.5 percent by mass (weight) of the total sample passes any sieve 
during one minute of sieving. On that portion of the sample retained on the 4.75 
mm (No. 4) sieve, the above described procedure for determining thoroughness 
of sieving is to be carried out with a single layer of material. When mechanical 
sieving is used, the thoroughness of sieving is to be tested by using the hand 
method described above. 

2. 

3. 

4. 

If sieving to completion as described above is not accomplished, reduce the 
amount of material carried on the sieve and/or sieves for a longer period of time. 
If overloading a sieve is anticipated when using a mechanical sieve shaker, divide 
the sample for sieving and recombine it for weighing. 

Determine and record the mass (weight) of material retained on each sieve and in 
the pan. The combined mass (weight) of material retained on all of the sieves and 
in the pan must equal the mass (weight) before sieving within 0.5 percent. 

Divide the mass (weight) of the material retained on each sieve and in the pan by 
the total original mass (weight) of the sample to determine the percentage retained 
on each sieve. These percentages retained should total 100.0. If the total is not 
exactly 100.0, the percentages should be altered by prorating the difference so that 
they do total 100.0. 

Note: In some instances particles are coated to the extent that dry sieving will not 
accurately reflect the true gradation of the material. In these instances, the sample 
must be washed over the smallest sieve for which there is a specification 
requirement. The total percentage passing this sieve is a combination of the 
washing loss and the amount passing the sieve obtained by dry sieving the washed 
sample. 

Calculations 

1. In computing the percentages retained and the subsequent percentages passing each 
sieve, the computations are carried out to the nearest 0.1 percent so that the 
percentages retained will add to a total of 100.0 percent. .In reporting the sieve 
analysis, however, these results are shown to ·only two significant figures, i.e., 
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2. 

to the nearest percent for percentages above 10 and to the nearest tenth of a 
percent for lower results. 

Rounding-off: When rounding off a number, always round five (5) or greater up 
and four (4) or less down. Examples are as follows: 

Calculated Value 

10.4% 
10.5% 
10.6% 
11.4% 
11.5% 
11.6% 
6.45% 
6.55% 
6.65% 

Coarse Material Sieve Analysis 
Example 

Rounded-Off Value 

10% 
11% 
11% 
11 % 
12% 
12% 
6.5% 
6.6% 
6.7% 

Coarse material for crushed composite pavement. Minimum Sample Size Required 
(J.M. 301) = 2,500 g. Original Surface Dry Mass (Weight) of Sample = 2,560 g. 

Sieve No. 

26.5 mm (1 .06 in.) 
19.0 mm (3/4 in.) 
13.2 mm (0.530 in.) 
9.5 mm (3/8 in.) 
4. 75 mm (No. 4) 
2.36 mm (No. 8) 
Pan 

Surface Dry Mass (Weight) 
Retained - Grams 

0 
25.6 

335.5 
384.1 
645.4 
411.8 
758.0 

Total 2560.4 

2560.4 + 2561 X 100 = 100% 

Therefore the mass loss from sieving is within the 0.5% tolerance. 
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(X) 

Fonn 120110 
10·92 

Lab. No. 
Co . & Proi. 
Producer 
Contractor 
Samoled bv 
Samnle Loe. 

Sieve Size 
37.5mm (1 'hl 
26.5mm (1 .061 
19mm('/,) 

13.2mm (0.5301 
9.5mm (¾l 
4.75mm (41 
2.36mm (8) 
Total 4.75mm (41 

Pan 
Total 

Sleva Size 
9.5mm /¾l 
4.75mm /41 
2.36mm /81 
1.18mm (161 
60011m (30\ 
300um (50\ 
150um (100\ 
75um (2001 

Wash 
Pan 

Total 
Less +4.75mm /41 
Passino #4 . 75mm r 4 

- -

~,·,owa Department of Transportation 
-..._ SIEVE ANALYSIS WORKSHEET 

Cruc;hedl Material Comoosite AC/PC Paveme t I Material I Material 

r.r;iti;itinn II (modified) 

I Date I Date I Date 
I T I 

Coarse Sam pie Coarse Sample Coarse Sample 

I Orio. Orv Weicht 2561.0 I I Oria. Orv Weicht I I Orio. Orv Weioht I 
I Orv Wt. Washed Samole l f Orv Wt. Washed Samole l I D~ Wt. Washed Samole l 
WI. % % Reid. % Psg. Wt. % % Retd. 

Retd. Reid. X····· Final Specs. Retd. Reid. - X····· 
% Psg. Specs. WI. % '!It Retd. 'II, Psg. 
Final Retd. Retd. X····· Final Specs. 

0.0 
0.0 

?r:. F. 1 0 00,0 99 97-100 
3-:ir; !i 1 < 1 R5.9 86 
":IRA 1 ii:;o 70.Q 71 
,;,tr; ,t ?I: 2 ,tr;. 7 46 30-75 
,111 R u:: 1 2Q.6 30 15-45 

11:0 n ?O 6 
?l;F.0 ,t 1nn n 

Fine Samnle Fine Samole Fine Samnle 
Oria. Orv Weicht Oria. Orv Weicht Oria. Orv Weicht 

Orv Wt. Washed Samole Orv Wt. Washed Samole Orv Wt. Washed Samole 

Washina Loss Washina Loss Washino Loss 
Wt. "' 

.,. % Wt . .. , ... 
Reid . Final Passino Specs. Retd . 

% Specs. WI . % ••• % 
Final Passmn Specs. Reid. Final Passino 

Date Re td. 
Date Re Id . - ---------~r.D:-a:-te7Re-:-:td.---------------

Tested b Date Tested b Date Tested b Date 

- - - - - - - - - - - - - - - - -
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METHOD OF TEST 
SIEVE ANALYSIS OF COMBINED AGGREGATES 

SCOPE 

This method of test covers a procedure for the determination of the particle size distribution of 
combined coarse and fine aggregates, using sieves with square openings. 

PROCEDURE 

A. 

B. 

Apparatus 

1. 

2. 

3. 

4. 

5. 

6. 

Balance accurate to within 0.1 percent of the mass (weight) of the sample 
to be tested. 

Sieves - The sieves with square openings shall be mounted on substantial 
frames such as wood or brass constructed in a manner that will prevent 
loss of material during sieving. Suitable sieve sizes shall be selected to 
furnish the information required by the specifications, covering the 
material to be tested. The woven wire cloth sieves shall conform to 
AASHTO M-92. 

Oven or drying stove. 

Mechanical sieve shaker. 

Tub for washing sample. 

Fiber bristle sieve cleaning brush (similar to a stencil brush or cropped 
paint brush). 

Sample Size 

1. Follow method I.M. 336 and select a coarse sample in accordance with 
Matls. I.M. 301 for the material to be tested. 

2. From the remaining portion of the field sample, follow J.M. 336 and 
select a fine sample of sufficient size to ijffiij,¢ that it will contain a 
minimum of 500 grams of dry material passing the 4.75 mm (No. 4) 
screen. 
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3. 

4. 

October 31, 1996 
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To estimate the minimum sample size needed for 'fine sample' , divide 500 
grams by the estimated percent passing the 4.75 mm (No. 4) screen @.ij 
ffiµJuply\b#400t 

500 
est. % psg. 4.75 mm (No.4) 

Splitting - Compare the percent retained on the 4. 75 mm (No. 4) screen 
of the coarse test fraction with the percent retained on the 4. 75 mm 
(No. 4) of the fine test fraction . If a difference of more than 3 percent is 
found , the operator shall re-test the material. This is achieved by 
comparing the percent retained on the 4. 75 mm (No.4) screen of the fine 
sample with the percent retained on the 4. 75 mm (No.4) screen of the 
coarse sample. 

Test Procedure 

1. Coarse Sample 

a. Place the sample in the oven at 110± 5°C (230±9°F). or on the 
stove and dry to a constant mass (weight) . 

When drying on the stove the sample must be stirred to prevent 
local overheating causing the sample to "pop" or "sputter". · 

b. Allow the sample to cool and determine the original dry mass 
(weight) . 

c. Sieve the sample on the 4. 75 mm (No. 4) sieve. 

d. Wash the material retained on the 4. 75 mm (No.4) sieve by either; 
placing it on a 4.75 mm (No.4) sieve and agitate the sieve and its 
contents in· a tub of water, or, place the material in a large pan, 
cover with water, agitate the pan of aggregate and decant the water 
from it. R~peat these steps until the decanted water appears clear. 
Any clay lumps present must be broken up and passed through this 
sieve in the washing process. 
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2. 

e. 

f. 

g. 

h. 

Place the washed sample in the oven or on the stove and dry to a 
constant mass (weight). 

Allow the sample to cool and determine the washed dry mass 
(weight) . 

Sieve the washed and dried sample on the required coarse sieves, 
ending with the 4. 75 mm (No.4) sieve. The sieving operation 
must be conducted by means of a lateral and vertical motion of the 
sieve, accompanied by a jarring action so as to keep the sample 
moving continuously over the surface of the sieve. Do not attempt 
to tum or manipulate the sample through the sieve by hand. 
Continue sieving until not more than 0.5 percent by mass (weight) 
of the dry mass (weight) of the washed sample passes any sieve 
during one minute. The above described procedure for 
determining the thoroughness of sieving is to be carried out with 
a single layer of material. When mechanical sieving is used, the 
thoroughness of sieving is to be tested by using the hand method 
of sieving as described above. 

Weigh the material retained on each sieve and in the pan, and 
record. The total must equal the dry mass (weight) of the washed 
sample as previously recorded within 0.5 percent. 

Fine Sample 

a. First subject the sample to the "Method of Test for Determining 
the Amount of Material Finer than the 75 µm (No. 200) Sieve in 
Aggregate by Washing". Matis. I.M. 306. 

b. Separate the minus 4. 75 mm (No.4) material by sieving the sample 
over a 4 .75 mm (No.4) box sieve. 

C. Place the minus 4. 75 mm (No.4) material on the nested sieves and 
begin the sieving operation by means of a lateral and vertical 
motion of the sieves so as to keep the sample moving continuously 
over the surface of the sieves. In no case should the particles in 
the sample be turned or manipulated through the sieves by hand. 

Continue sieving until not more than 0.5 percent by mass (weight) 
of the dry mass (weight) of the washed sample passes any sieve 
during one minute. A shaker provided with an electric motor 
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should be run for a period of at least 10 minutes. When the sieve 
action is such that the particles are not sieved to completion in the 
time allowed, the cause may be overloading of the sieves. If this 
condition cannot be corrected by adjusting the sample size on 
future tests, the washed and dried sample should be divided for 
sieving and then recombined for weighing. 

Clean the retained material out of the sieves for weighing, so that 
a minimum of material is retained in the sieve by clinging to the 
mesh. Particles may be removed most readily from a sieve by 
inverting the sieve over a pan and tapping the sieve and/or pushing 
(without force) the particles out of the mesh into the pan. Care 
should be exercised in cleaning the sieves to not damage the wire 
mesh by bending or breaking the wires. A brush should be used 
for cleaning the 1.18 mm (No.16), 600 µm (No.30), and 300 µm 
(No.50) sieves. Do not use a brush or any external force to 
attempt to clean the 150 µm (No.100) or 75 µm (No.200) sieve. 
Gentle tapping of the sieve frame is recommended for these sieves. 
If clogging of the mesh occurs on these finer sieves, they should 
be returned to the central laboratory for cleaning. 

Weigh and record the fractions of material on each sieve and pan. 
Any material retained on the 4. 75 mm (No.4) round sieve must be 
combined with material retained on the 2.36 mm (No.8) sieve for 
weighing. The combined mass (weight) of material retained on all 
the sieves and within the pan must equal the original mass (weight) 
after washing within 0.5 percent. 

The original dry mass (weight) of the sample must also be within 
0.5 percent of the mass (weights) on each sieve and in the pan plus 
the washing loss. If the difference exceeds 0.5 percent check for 
a subtraction error in the washing loss. 

f. The total amount of material finer than the No. 75 µm (No. 200) 
sieve is determined by adding the mass (weight) of materials 
passing the No. 75 µm (No. 200) sieve by dry sieving to that lost 
by washing. 

Calculations 

1. The percentage of the coarse sample retained on each of the sieves is 
computed by dividing the mass (weight) retained on each sieve by the 
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2. 

3. 

4. 

original dry mass (weight) of the sample, and multiplying the result by 
100. The computations should be checked by totaling the percentages 
retained on the various sieves. This figure should equal the result obtained 
by dividing the total plus 4.75 mm (No.4) material by the original dry 
mass (weight) and multiplying by 100. If a difference exists, the latter 
figure will be considered correct, and the difference prorated over the 
sieves. 

Using the mass (weight) of material passing the 4. 75 mm (No.4) sieve7 as 
determined on the fine sample, compute the percentages retained by 
dividing the mass (weight) retained on each of the sieves by the weight 
passing the 4. 75 mm (No.4) sieve, and multiplying by 100. (The 
percentage retained on the 4. 75 mm (No.4) sieve is run computed for this 
sample.) These percentages retained should total 100.0. If the total is not 
exactly 100.0 the percentages should be altered by prorating the difference 
so they do total 100.0. It will be noted that the washing loss and the 
material in the pan are added together to compute the percentage retained 
in the pan. 

The values determined in D-2 represent only the percentages retained as 
based on the material passing the 4.75 mm (No.4) sieve. To convert these 
percentages to the basis of total material , they must be multiplied by the 
percentage passing the 4. 75 mm (No.4) sieve (as determined for the coarse 
sample) and divided by 100. The sum of these percentages must equal the 
percentage passing the 4. 75 mm (No.4) sieve as determined on the coarse 
sample. These values are subtracted successively from the percentage 
passing the 4. 75 mm (No.4) sieve to complete the sieve analysis. 

In computing the percentage retained and subsequent percentage passing 
each sieve, the computations are carried out to the nearest 0.1 percent so 
that the percentages retained will add to a total of I 00 percent. In 
reporting the sieve analysis, however, these results are shown only to two 
significant figures, i.e., to the nearest percent for percentages above 10.0,. 
and to the nearest tenth of a percent for lower results. 
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Aggregate for 19 mm (3/4 ") Type A Aspbaltic Concrete. 
Minimum Size Sample Required (I.M. 301) = 2,500 g. 
Estimated Percentage Passing 4. 75 mm (No.4) Sieve = 50% 
Estimated Percentage Passing 75 µ.m (No.200) Sieve = 10% 
Approximate Wet Mass (Weight) of Fine Sample to obtain equals: 

50 X 100 - 550 X 100 
%Psg 4.75 mm (No.4) 50 = 1100 g. (Approx.) 

Dry Mass (Coarse Sample) = 2800 g. 
Dry Mass (Fine Sample) = 1045 g. 
Dry Mass Washed Sample (Coarse) = 1306 g. 
Dry Mass Washed Sample (Fine) = 965 g. 

% Retained on Coarse Sample 

19 mm (3/4") 
13.2 mm (0.530") 
9 .5 mm (3/8") 
4. 75 mm (No.4) 
Total 4. 75 mm (No.4) 

= ( 0 X 100) + 2800 = 0.0% 
= (224 X 100) + 2800 = 8.0% 
= (490 X 100) + 2800 = 17.5% 
= (590 X 100) + 2800 = 21.1 % 
=(1304 X 100) + 2800 = 46.6% 

% Retained on Fine Sample 

2.36 mm (No.8) = (157 X 100) + 554 = 28.3% Ftit.if#Ji(ZS.iit 
1. 18 mm (No.16) = ( 73 X 100) + 554 = 13.2% 
600 µ.m (No.30) = ( 94 X 100) + 554 = 17 .0% 
300 µ.m (No.50) = ( 42 X 100) + 554 = 7.6% 
150 µ.m (No.100) = ( 52 X 100) + 554 = 9.4% 
75 µ.m (No.200) = ( 32 X 100) + 554 = 5.8% 

Wash & Pan = (80+24 X 100) + 554 = 1$/$% 
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% Retained Final 

2.36 mm (No.8) = (2$ti X 53.4) + 100 = 15.1 % 
1.18 mm (No.16) = (13.2 X 53.4) + 100 = 7.0% 
600 µm (No.30) = (17.0 X 53.4) + 100 = 9.1 % 
300 µm (No.50) = ( 7.6 X 53.4) + 100 = 4.1 % 
150 µm (No.100) = ( 9.4 X 53.4) + 100 = 5.0% 
75 µm (No.200) = ( 5.8 X 53.4) + 100 = 3.1 % 

Wash & Pan = (1$}8. X 53.4) + 100 = 10.0% 
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METHOD OF TEST 
SIEVE ANALYSIS OF COMBINED AGGREGATES 

(LABORATORY METHOD) 
SCOPE 
This method of test describes a procedure for determining the particle size distribution of 
combined coarse and fine aggregates. This determination is performed with sieves having square 
openings. 

This test method is for use only with 305 mm (12") diameter sieves. 

PROCEDURE 

A. Apparatus 

B. 

I. 

2. 

Balance accurate to within 0.1 % of the mass (weight) of the sample to be tested. 

Sieves - The sieves with square openings shall be mounted on substantial frames 
constructed in a manner that will prevent loss of material during sieving. Suitable 
sieve sizes shall be selected to furnish the information required by the 
specifications covering the material to be tested. The woven wire cloth sieves 
shall conform to AASHTO M-92. 

3. Oven or drying stove. 

4. Mechanical sieve shaker. 

5. Fiber bristle sieve cleaning brush (similar to a stencil brush or cropped paint 
brush). 

Sample Size 

1. Follow the method described in I.M. 336 and reduce the field sample to a test 
sample size that will conform with the following: 

Nominal Maximum 
A~~~ate Size 

26.5 mm (1.06 in.) 
19 mm (3/4 in.) 
13.2 mm mr,:@Jijr) 
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Sample Mass (Wei~hU 
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ffi Test Procedure 

I. Place the sample in the oven at 110±5°C (230± 9°F), or on the stove and dry 
to a constant mass (weight). 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Allow the sample to cool and determine the original sample mass (weight) to the 
nearest O. 5 gm. 

Determine the amount of minus 75 µm (No. 200) sieve size, by washing the 
entire sieve analysis test sample as described in I.M. 306. 

Place the washed sample in the oven or on the stove and dry to a constant mass 
(weight) . 

Allow the sample to cool and determine the washed dry mass (weight) to the 
neare.st O. 5 gm. 

Sieve the washed and dried sample on the required coarse sieves. This may be 
done by either hand sieving or using the mechanical sieve shaker. The sieving 
operation must be conducted by means of a lateral and vertical motion of the 
sieve, accompanied by a jarring action so as to keep · the sample moving 
continuously over the surface of the sieve. Do not attempt to turn or manipulate 
the sample through the sieve by hand. Continue sieving until not more than O.~ 
percent by mass (weight) of the dry mass (weight) of the washed sample passes 
any sieve during one minute. The above sieving is to be carried out with a single 
layer of material. When mechanical sieving is used, the thoroughness of sieving 
is to be tested by using the hand method of sieving as described above. 

Sieve the portion of the sample that passed the coarse sieves on the nest of fine 
sieves with the mechanical shaker. This sieving is done in the same manner as 
described in C-6. 

Clean the retained material out of the sieves for weighing, so that a minimum of 
material is retained in the sieve by clinging to the mesh. Particles may be 
removed most readily from the sieve by inverting the sieve over a pan and topping 
the sieve and/or pushing (without force) the particles out of the mesh into the pan. 
Care should be exercised in cleaning the sieves not to damage the wire mesh by 
bending or breaking the wires. A brush should be used for cleaning the 1.18 mm 
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9. 

(No. 16), 600 µm (No. 30) and 300 µm (No. 50) sieves. Do not use a brush or 
any external force to attempt to clean the 150 µm (No. 100) and 75 µm (No. 200) 
sieve. If clogging of the mesh occurs on these finer sieves they should be 
returned to either the Central or Transportation Center Laboratory for cleaning. 

Record the mass (weight) of the material retained on each sieve and the pan. The 
combined mass (weight) of the material retained on all sieves and in the pan must 
equal the dried mass (weight) after washing to within 0.5 percent. 

$.{ Calculation 

1. 

2. 

3. 

Determine the mass (weight) of aggregate passing the 75 µm (No. 200) sieve by 
adding the mass (weight) of material retained in the pan by dry sieving to the 
mass (weight) loss by washing. 

Record the percentages retained on each sieve to the nearest 0.1 percent. If this 
total does not add up to 100 percent, the sieves having the larger percentages 
retained must be prorated to due so. 

Calculate the percent passing to the nearest 0.1 as follows: 

a. 

b. 

C. 

Subtract the percent retained on the largest sieve size used from 100 to 
determine percent passing this sieve. 
To determine the percent passing subsequent sieves, the percent retained 
on the sieve is subtracted from the percent passing the previous one. 
The amount of material passing the 75 µm (No. 200) sieve is the 
combined mass (weight) of the amounts washed through the 75 µm (No. 
200) wash sieve and retained in the pan after dry sieving. Divide this 
combined mass (weight) by the original dry mass (weight) of the sample 
to determine the percent passing the 75 µm (No. 200) sieve. This must 
equal the calculated percent passing as determined in step D-2. • 

Note: Test results of "split samples" that do not correlate must be retested in 
accordance with I.M. 304. 
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I.M. 305 Test Method 
Example 

Original Dry Weight of Sample= 1747.5 
Dry Sample Weight After Washing= 1540 . l 

Sieve 
-2.fil 

26. 5 mm ( 1. 06") 
19 mm (3/4") 
13.2 mm (0.530") 
9.5 mm (3/8") 
4.75 mm (4) 
2.36 mm (8) 
1.18 mm (16) 
600 µm (30) 
300 µm (50) 
150 µm (100) 
75 µm (200) 
Pan 

1534.8 + 1540.1 = 99.7% 

October 31, 1996 
Supersedes May 1995 

Weight 
Retained (g) 

0.0 
10.9 
48.0 

142.4 
311.4 
246.9 
182 ,6 
132.2 
194.1 
186.4 
73.7 
6.2 

Therefore this weight loss from sieving is within the 0.5% tolerance. 

Sieve No. %Retained (Prorated) Passing (Reportable) 

26 . 5 mm ( 1. 06) 0.0 + 1747.5 = 0 0.0 100 100 
19 mm (3/4) 10.9 + 1747.5 = 0.6 0.6 99.4 99 
13 . 2 mm (0.530) 48.0 + 1747 .5 = 2.7 2.7 96.7 97 
9.5 mm (3/8) 142.4 + 1747.5 = 8.1 8.1 88.6 89 
4.75 mm (4) 311.4 + 1747.5 = 17 .8 18.0 70.6 71 
2.36 mm (8) 246.9 + 1747.5 = 14.1 14.2 36.4 36 
1.18 mm (16) 182.6 + 1747.5 = 10.4 10.5 45.9 46 
600 µm (30) 132.2 + 1747.5 = 7.6 7.6 38.3 38 
300 µm (50) 194.1 + 1747.5 = 11.1 11.1 27.2 27 
150 µm (100) 186.4 + 1747.5 = 10.7 10 .7 16.5 17 
75 µm(200) 73.7 + 1747.5 = 4.2 4.2 12 .3 12 
Pan & Wash 213.6 + 1747.5 = 12.2 

99.5 

100 
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HIGHWAY DMSION • OFFICE OF MATERIALS 
INSTRUCTIONAL MEMORANDUM 

November 1993 
Supersedes Nov. 1992 

Matl s. I .H. 306 
Page 1 of 3 

METHOD OF TEST 
DETERMINING THE AMOUNT OF MATERIAL FINER 

THAN THE NO.· 200 SIEVE IN AGGREGATE BY WASHING 
Field Procedure for Lab. Test Method 206 

I 

This test method outlines "the procedure for determining the quantity of material ~ 
finer than a No. 75 µm (200) sieve by washing. This procedure may not determine the 
total amount of material finer than the No. 75 µm (20_0) sieve. Such a determination 
may be made by a combination of washing and dry sieving. -

PROCEDURE 

A • . 

B. 

Apparatus 

1. A No. 75 µm (200) sieve (wash sieve). 

2. A wash pan large enou_gh to prevent loss of water and material. 

3. Oven or drying stove. 

4. Balance accurate to 0.1 percent of the sample weight. 

Test Sample 

1. Select the test sample from material which has been thoroughly 
mixed and which contains sufficient moisture to prevent · 
segregation. A representative sample, sufficient to yield not 
less than the appropriate weight of dried material, as show in 
the following table shall be selected: 

Sieve Analysis 
Sample Weight kg. 
See matls. IM 301 

10.0 
5.0 
2.5 
1.0 
0. 5 
0 .1 

Appropriate Minimum 
Weight of Sample 

kg. 

2.5 
2.5 
1.0 
* 
* 
* 

*Use entire sample 
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C. Test Procedure 

November 1993 
Supersedes Nov. 1992 

1. Place the damp sample in the oven at 110°C. (230°F.) or on th~ stove 
and allow it to come to a constant weight. Care must be taken in 
drying the sampl~ to avoid over heating ca·using the sample to "popH 
or "sputter". · 

2. Allow the sample to cool and determine the dry ·weig~t. 

3. Place the sample in the wash pan and add a sufficient amount of water 
to cover it. A detergent, dispersing agent, or other wetting 
solutions may be added to the water to assure a thorough separation 
of fine material from the coarser particles. 

4. Agitate the sample vigorously by a rotary motion of the pan for 5 to 
10 seconds. 

5. Pour off the water through the No. 75 µm {200) wash sieve. In 
washing samples with a high silt content, it may be necessary to 
vibrate or lightly tap the No. 75 µm {200) sieve in order to keep the 
mesh open so that the water may pass through freely. Repeat this 
operation until the wash water appears almost clear. 

6. Rinse the material retained on the No. 75 µm {200) sieve back into 
the sample and decant as much water as possible {by carefully pouring 
the water through the No. 75 µm {200) sieve). 

7. Dry the washed sample, allow to cool, and weigh. 

D. Calculations 

1. Calculate the results from the following formula: 

% finer than No. 75 µm {200) = 

Orig. dry wt. - Washed dry wt. x 100 
Original Dry Wt. 
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October 31, 1995 
Supersedes November 1990 

Matls. I.M. 336 
Page 1 of 3 

METHOD OF REDUCING AGGREGATE SAMPLES 
BY QUARTERING OR SPLITTING 

SCOPE 
This method outlines the proper-procedure for reducing an aggregate sample to the proper test 
size by the quartering or splitting methods. · 

QUARTERING METHOD 
A. Apparatus 

B. 

1. Shovel 

2. Brush 

Test Procedure 

1. Place the sample on a hard, clean, smooth surface where there will be neither loss 
of material from the sample, nor the accidental addition of foreign material. 

2. 

3. 

4. 

Mix the sample thoroughly by turning the entire lot over three times with a 
shovel. With the last turning, shovel the entire sample into a conical pile by 
depositing each shovelful on top of the preceding one. 

Carefully flatten the conical pile to a uniform thickness and diameter by pressing 
down the apex with a shovel, so that each quarter will contain the afu®'nfif 
material originally in it. 

Mark the flattened mass into quarters by two lines that intersect at right angles at 
the center of the pile. 

5. Remove two diagonally opposite quarters and brush the cleared spaces clean. 

6. Successively mix and quarter the remaining material as above, until the sample 
is reduced to the desired size, with the two remaining quarters giving the sample 
for test. 

SPLITTING METHOD 
A. Apparatus 

I. Sample splitter 

2. 3 catch pans 

3. Wide, flat-edge scoop 
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B. 

C. 

Test Procedure 
1. Place the field sample on a hard clean surface such as a counter top, concrete 

floor, or in a large flat pan. 

2. Thoroughly mix the _field sample until it appears homogeneous. 

3. Place a catch pan under the chutes on each side of the splitter. 

4. 

5. 

6. 

Place increments of the field sample on the wide flat-edge scoop and uniformly 
di ,tribute it from edge to edge, so that when it is introduced into the chutes, 
approximately equal amounts will flow through each chute. 

Repeat the above step until all of the field sample has been introduced into the 
chutes. It may be necessary to use a brush to collect the fine material of the 
sample for splitting. 

The rate at which the sample is introduced shall be such as to allow a free flow 
of material, from the scoop, through the chutes into the catch pans below. 

7. Use the material contained in one of the catch pans and repeat the previous steps 
(B-1, 2 and 3) until the sample is reduced to the desired size. 

General 
1. If the catch pans are equal to or slightly less than the total combined width of the 

riffle chutes, they may be used to place the material on the splitter in lieu of using 
the scoop. Do not use containers longer than the combined width of the riffle 
chutes, however, as this results in an over-loading of the end chutes. 

2. Use the size of sample splitter best suited for the maximum particle size of the 
aggregate to be tested. Generally use the splitters with 25 mm (1 in) riffle 
openings for aggregates with a 19 mm (3/4 in) maximum particle size, and the 
splitters with 50 mm (2 in) openings for samples containing larger particle sizes. 

Figure I 
50 IIUU (2 in) Sample Splitter 
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November 1990 
Supersedes January 1989 

A. Apparatus 

MECHANICAL SPLITTER METHOD 

I. Mechanical Sample Splitter 

2. IO Catch Pons 

3. Buckets 

4. Shovel 

B. Test Procedure 

Matis. I.M. 336 
Page 3 of 3 

I. Place the ten small pans of the splitter in the appropriate area of splitter. 

2. Place the entire field sample in buckets. Turn on splitter and pour 
material slowly into the top of hopper. 

3. Complete pouring of entire field sample into hopper (catch pans will hold 
one bag without overflowing). If more than one bog is used, you will have 
to pour each catch pan into separate larger containers and then resume 
si:,litting. It may be necessary to use o brush to collect the fine material 
of the sample. 

4. Use all the material contained in one or more of the catch pans to obtain 
the desired size. 

Figure 2 
Mechanical Sample Splitter 
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.:,· SECTIO . 
t, ·:~~;~t;;"1f :t)i[:: :z:r [:t~iXf; . . i i 

'•·.AGGREGATE- SO 

;~~i\~f.(1,~s!ECT10~. 

Aggregate source inspection involves monitoring the 

quality of the material being produced from an 

approved source. Prior to being designated as an 

approved source, preliminary testing or production will 

usually have occurred at the site to establish the 

potential quality of material obtainable. Although at 

times further assurance samples are required, most 

construction aggregates are delivered to a project with 

the only quality requirement being that they were 

obtained from an approved source. This can be done 

because the quality level of an aggregate as measured 

by soundness or abrasion tests remains essentially the 

same unless some significant change has occurred, 

either in the material or in the manner in which it was 

produced. It is the responsibility of the Aggregate 

Technician to recognize when any such change has 

occurred and to obtain such samples as necessary to 
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QUARRY - A deposit of ledge 
rock from which the rock is 
excavated by cutting or 
blasting. 

Close-up of verticle fault. Note the 
different bedding planes as the fault zone is 
crossed and the possible overall quality 
changes that may be encountered. 

establish the quality of aggregate being produced under 

the changed conditions. The factors causing change are 

somewhat different in quarries than in sand and gravel 

pits and each shall be covered separately. 

QUARRIES 

There are many reasons why an aggregate from a 

particular quarry can test differently with respect to 

quality than that previously produced. Most of these 

reasons fall into the following categories: 

a) Ledge Control: The quarry ledge has 
not been maintained in the same beds. 

b) 

c) 

d) 

e) 
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Lateral Variations: One or more beds in 
the quarry ledge have changed laterally 
in quality. 

Faulted and Dipping Beds: The beds are 
offset along a fault or have such an 
irregular surface that the quarrying . 
operation cuts across beds to the extent 
that the same beds are not always being 
worked. 

Deleterious Materials: The quarry ledge 
has become intruded with pockets or 
seams of clay or shale and associated 
weathered material. 

Production Changes: Production 
methods have changed to the extent that 
a similar product is not being obtainied. 
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LEDGE CONTROL 

As an aid in identifying the various beds and/or quality 

units in a quarry, geologic sections have been prepared 

for most sources (Figure 3. I). The various beds are 

identified by a number and a description. The geologic 

age of the source is also noted and the relative position 

of the source age-wise can be found on a time chart 

such as Figure 3.2. Every layer or bed of rock in a 

quarry can be quite different in quality while often times 

quite similar visibly. Consequently, when material is 

being produced on the basis of previously established 

quality, we must be sure that the quarry ledge is in the 

same beds as before, or if it isn't, that any of the new 

beds in the ledge are of a quality that will assure 

specification compliance of the final product. 

In quarries where bedding planes are distinct and 

continuous, it is a simple matter for the producer to 

maintain a ledge in the same beds and for the inspector 

to ascertain which beds they are. When there are no 

good bedding planes, the producer can have difficulty 
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Skyline Quarry (Winneshiek Co.) - a 
quarry with good traceable bedding breaks 
and unique foss il s to aid in maintaining 
proper ledges. 
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CEDAR VALLEY FORMATION 
(Coralville Member) 

l. Limestone; light brown; medium crystalline;. 
very . petroliferous; carbonaceous lamination~; 
thin to platy bedding. 

2. Dolonite; light brown; coarse crystalline; a 
few small calcite-filled vugs- as 3 or 4 beds; 
very hard. 

3.· Limestone; light pinkish gray; medium crystalline; 
dolomitic; many large calcit-filled vugs in zones 
parallel to bedding; flaggy beds 0.3-0.6' thick; 
upper 1.0' is a distinctive zone of highly con­

FLOOR centrated calc~te-filled vugs. 
1---1---

4. Dolomite; light, pinkish gray; fine cry~talline; 
many culcite-filled vugs and "birdseye" calcite; 
a few small pelecypod fragments; as 3 or 4 wavy 
beds; reddish brown shale parting at the base; 
irregular reddish brown shaley bed 0.2' thick at 
top; hard. 

5.- Dolomite; light, pinkish gray; medium crystalline; 
has a few small calcite-filled vugs and "birds- . 
eye" calcite; massive but fractured; hard. 

.. 
Fl GURE 3. 1 
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SYSTEM SERIES 

I 
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Quaternary Pleistocene 

I 
Cretac10U1 

Jurassic 

I 

I Pennsylvanian 

I 
I 

Vi1"9il 

I 
I 
I Pennsylvanian 

I 
I 
I Missouri 

I 
I 
I Des Moines 

I 

STRATIGRAPHIC COLUMN OF IOWA 
GOOUP FORMATION DESCRIPTION 

Wile....., 

THICKNESS AGE 

(IHI) 
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llliNIGI ...... too<• o;fl - ... .._ 
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Konson - - ...... .....,_..,,, 
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Colondo ,,..,....,,,. --- ...... ~· 
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.............. .... """ ...... ... 
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_,. 
s,r-•r ...... ,10· Oou9los 

loton ........... 
_,on ...... 
Stanton .,..,,.,_. 

Lanstrw;i Volo• ...... $0' 

Plotts"""' --Bonftor "-'nas -W,anclallo -- --l- _,. 
lolo -- --c,._,. -o,- --Ouiwifo - ze• Kan1as City Wutonillo --a.., ......... -°"""'' -·---Galoaburo -s- litlfte,1.,.. 

Ladore 
_,. 

H..-tllo .... ,,.,.. 
Pt101anton _.,_,.,,._ .,_.. ... ..,..,...,. ...... ,Ht ... , 

40' 

Ltnoc,oh --N-to -Allomot1I """'.,. .......... 
Marmaton 8Go~d1ro ...... tc:s· -- ....... , ..... ~d lhole 
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SYSTEM SERIES 

Meromec 

Osooe 
Mlsalsaippian 

Kinderhook 

Upper 

Devonian 

Middle 

Lower 

Nioooron 
Sllurlan 

Alexandrian 

Cincinnotion 

Moho wk ion 
Ordovician 

Chozvon 

Beekmantown 

Cambrian St. Croixon -
Precambrian 

• rec .. "IU4 eNJ .,_ e atre""'f ,_..,~, .... 

STRATIGRAPHIC COLUMN OF IOWA 
GFOUP FORMATK)N DESCRIPTION THICKNESS AGE 
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Moquoleto 
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----- - - - - - ---
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Ml. s;....,,, 
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I NOTES I remaining in the same beds and the difficulty in 

knowing exactly which beds are being worked. 

Satisfactory ledge control can be maintained by 

applying the answers to the following questions to the 

source being used. · 

Do specifications or special provisions require 
ledge control? Some materials do, such as 
coarse aggregate for portland cement concrete 
and graded stone base. 

Does the production history indicate that the 
finished product will be borderline on quality or 
well within the requirements? 

What is the quality level of the beds which 
might be added to the ledge? 

Could the additional beds improve a borderline 
product or cause it to fail? 

Could the additional beds be of such poor 
quality that they should not be incorporated into 
the manufacture of any product? 

Often, all that is necessary is a proper identification of 

the ledge being worked so as to compile a dependable 

production history for the source. When in doubt, 

always consult the appropriate supervisor. 
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LATERAL VARIATIONS 

Most lateral variations in bed quality are caused by the 

effects of weathering. Other lateral variations are due 

to the factors of deposition which were present when 

the bed was formed. Some geologic units 

characteristically show very little lateral variation (like 

the Galena Formation), others show a lot (like the St. 

Louis Formation). Lateral variations may or may not 

affect the quality of the bed. Each case has to be 

evaluated individually. 

Lateral Variations Due to Weathering: Generally, 

the upper beds of any quarry that are above the ground 

water table will oxidize to a buff or brown color. They 

may have been partially dissolved and become quite 

friable and soft. This can lower the resistance to 

abrasion considerably but usually has little effect on 

soundness. Sometimes the clay overburden of a quarry 

has infiltrated the upper beds to the extent that they 

become undesirable. Both of these situations can 

usually be handled satisfactorily on a judgment basis. 

When uncertain, consult appropriate supervisor. 
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Figure 4.1 

Figure 4.2 

Lateral Variations Inherent to the Rock: These can 

be caused by actual compositional changes in a bed or 

by changes in thickness. A 60.7 mm (0.2 ft.) thick 

shale bed may increase to a very troublesome 304.8 mm 

(1 ft .) or more in thickness, requiring benching and 

removal (Figure 4.1). A limestone or dolomite bed may 

suddenly pinch out, becoming replaced by sandstone or 

some other type of rock. This Qappens frequently in 

the Meramecian Formations common in southeastern 

Iowa, but not too often elsewhere. 
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More common are compositional changes characteristic I 
of those geologic formations which contain breccias, 

angular fragments of rock in generally shaly matrices 

(Figure 4.2). Breccia thicknesses can vary considerably 

within the same quarry, often affecting beds in the 

adjacent quarry ledges. At other times, beds will 

gradually change in composition, becoming more shaly, 

sandy, etc. Either type of change can affect the quality 

of the rock. 
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An inspector must learn and be alert to any changes 

that can occur that will affect the quality of the finished 

product. 

FAUL TED AND DIPPING BEDS 

Frequently, the quarry beds are not flat lying. They 

may dip at a uniform angle (Figure 5 .1 ), or they may 

roll up and down from 0.305 m to 0.607 m (1 ft . to 2 

ft .) to commonly as much as 2.438 m (8 ft .) over a 

lateral distance of 30.48 m (100 ft .) (Figure 5.2). 

When either situation occurs, a flat-lying quarry floor 

will cut across beds that may not be of the quality level 

required for the aggregate product becoming made. 

Proper ledge control might require that a quarry floor 

be raised, lowered or worked at an angle in order to 

insure the production of complying material. 

True faults, fractures in bedded rock accompanied by 

differential movement in the fault zone, are not 

common, but there are a few. A quarry ledge 

transgressing a fault will suddenly be working 

differentbeds depending on the amount of movement 
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Figure 5.3 

Figure 6.1 

occurred along the fault (Figure 5.3). This can be a 

problem depending on the nature of new beds 

incorporated into the ledge. Ofte~ large joint 

blocks will exhibit minor slippage along the vertical 

joints and appear as small faults in a quarry face. 

These are the most common in the Galena and 

Cedar Valley Formations, massive rock units with 

well developed joint systems. 

DELETERIOUS MATERIALS 

Ground water moving along vertical joints and 

horizontal bedding planes has often left large void 

spaces in the rock. These frequently are filled with 

clay or other materials that were available to the 

moving ground water (Figure 6.1 ). Occasionally so 

much foreign material will be in the rock that it 

cannot be used for aggregate purposes. 

Some rock became contaminated with clay or shale 

during deposition. This is the case with the Silurian 

reefs found in eastern Iowa. Ordinarily, the rock is 

of high quality, but the contained clay pockets can 
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quality but the contained clay pockets can become very 

troublesome (Figure 6.2). The clay content of 

aggregates being produced from this type of rock 

should be monitored closely when there are limits 

placed on clay lumps, clay balls, etc. 

PRODUCTION CHANGES 

Some products can be made at certain quarries only by 

beneficiating or treating the material in order to 

improve its properties during the manufacturing 

process. For instance, when a quarry ledge consists of 

beds with argillaceous partings on the bedding planes, 

the removing or scalping of the minus 19 mm(¾ in.) 

from the primary crusher may remove enough of this 

material to substantially improve the soundness of the 

final product. These situations should be documented 

in the source files, so that any future production 

employs equal or better methods of product 

benefication. 

SAND AND GRAVEL PITS 

Sand and gravel pits are granular deposits located in 

areas where moving water has concentrated the sand 

and gravel-size particles in sufficient quantity. 
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Figure 6.2 

SAND - Granular material 
almost entirely passing the 
No. 4 sieve and 
predominantly retained on the 
No. 200 sieve. 



Gravel pit face - Note how the gravel is 
deposited in layers of coarse and fine with 
areas containing high shale etc .. 
Important for the producer to process this 
type of source properly to maintain 
consistent quality and gradation (i.e. 
using a dozer to work the entire exposed 
faceto blend the material before it is 
processed in the plant. 

They are generally in or adjacent to the many 

streams and rivers in Iowa or in glacial outwash 

deposits where the melting glacier ice had generated 

the water flow necessary to form sand and gravel 

deposits. There are many factors which can cause 

quality changes in sand and gravel pits, but only the 

main points will be covered. 

Flowing water deposits material only in relation to 

the load it carries ( always changing) and its velocity 

and direction. Most deposits are accumulations over 

long time periods under a variety of conditions. 

Consequently, the deposit can be alternately coarse 

or fine, dirty or clean. Thus a greater degree of 

dependence is placed on the production methods and 

equipment to give a uniform quality product than in 

the case of crushed stone. Any change in production 

equipment or methods, in the area or depth of 

working, or in the appearance of the product should 

be noted since any one could signal a changed 

quality level in the final product. 
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Most gravel coarse aggregates perfonn only 

moderately well in pavements because, despite 

containing relatively high percentages of extremely 

durable igneous materials, they also contain significant 

percentages of good to poor quality limestones, and of 

course, the cherts, iron spalls, shale particles and other 

objectionable materials that frequently cause gravel 

pavements to have a poor appearance. Held within the 

specified limits, the objectionable materials will not 

affect the durability of pavement. The quality of the 

limestone fraction, however, can affect the durability of 

pavement. Consequently, very few gravel coarse 

aggregates comply with the durability requirements for 

use in pavements on the primary highway system. 

When necessary, gravel coarse aggregates can be 

separated and tested according to rock type using a 

modification of the ASTM Standard Recommended 

Practice for Petrographic Examination of Aggregates 

for Concrete. This can be extremely helpful in 

identifying the types and amounts of poor quality 

materials present. 
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May 1995 

f:&,t. Iowa Department ..._'Y of Transportation 
PROJECT DEVELOPMENT DIVISION-OFFICE OF MATERIALS 

INSTRUCTIONAL MEMORANDUM 

Supersedes May l 992 

FIELD EQUIPMENT CLEANING, CALIBRATION, 
AND REPAIR 

GENERAL 

Matis. I.M. 104 
Pagel of l 

Various items of field testing equipment require periodic calibration to ensure reliable results. 
Specific items requiring calibration are balances and weights, concrete air meters, and concrete 
beam testing machines, ~-

The Central Materials Laboratory of the Iowa Department of Transportation will, when possible, 
calibrate and repair testing equipment for county and municipal government; and private 
organizations. · 

COUNTY & MUNICIPAL GOVERNMENTS 
County owned equipment will be cleaned, calibrated and repaired as time permits. m"f any 
necessary repair parts, cleaning, etc., the county be billed. 9:f extensive repair or modification 
to equipment is required, the county will be billed for parts and labor. Prior to any extensive 
repair, the County Engineer will be notified with an estimate of the cost and authorization to 
proceed must be received prior to the work. 

Municipal governments that have projects involving state or federal funding may also have their 
equipment cleaned, calibrated, and repaired. Charges shalt be the same as those imposed upon 
counties. 

PRIVATE ORGANIZATIONS 
Testing equipment owned by private organizations will be cleaned, calibrated, and repaired when 
the Department of Transportation requires certified technicians ·be utilized. A charge will 
normally be made when calibrating or repairing this equipment. Extensive repairs will be billed 
at actual cost plus labor charges. Prior to extensive repairs the organization will be notified with 
an estimate of the cost and authorization to proceed must be received prior to the work. 

NON ST AND ARD EQUIPMENT 
The Department of Transportation is not responsible for repairing equipment that is not norm~lly 
used by the Department and for which replacement parts are not normally stocked by the Central 
Laboratory. 

BILLING PROCEDURE 
Upon written notification of th.e Office of Materials, the Office of Accounting will bill the 
appropriate agency or organization. 
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£• Iowa Department 
~-, of TransportatlOn 

HIGHWAY DIVISION· OFACE OF MATERIALS 
INSTRUCTIONAL MEMORANDUM 

November 1992 
Supersedes May 1986 

Matis·. IH 344 
Page 1 of 2 · 

SCOPE 

METHOD OF TEST 
FOR DETERMINATION OF 

THE AMOUNT OF SHALE IN FINE AGGREGATE 
(Field Procedure of Iowa Test Method 209) 

This test method covers the procedure for· the approximate determination of the shale 
··content in fine aggregate. · 

PROCEDURE . 

. ·A. Apparatus 

B. 

1. Balance having a capacity of not less than 1000 gm. and sensitive to 
at least 0.1 gm. 

2. 

3. 

4. 

5. 

A strainer with openings smaller than 1.18 mm(#l6 sieve) · 

Two bowls of sufficient capacity 

< 

A solution of zinc chloride (Zn Cl 2) having a specific gravity between 
1.950 and 1.999 at 21°C(70°F). ~<---
NOTE: To prepare one gallon of solution, slowly add 12.5 pounds of - -
technical grade zinc chloride to 4.75 pints of water with constant 
stirring. CAUTION: - The zinc chloride is added slowly to all the 
needed water to avoid generatjng excessive heat during the dissolving 
process. When all zinc chloride is in solution, cool to 21°C(70°F) <c.e--­
and measure Specific Gravity with a hydrometer. If the Sp. G. is 
below 1.95, add zinc chloride in 0.5 pound increments until the Sp. G. 
of the solution is at least 1.95 at 21°C{70°F). It may be necessary ~<--­
to heat the original solution slightly in order to dissolve additional 
zinc chloride in a reasonable time. 

Drying oven or hot plate. 

6. Mixing spoon. 

Test Procedure 

1. The test sample is the quantity of material retained on the 1.18 mm <:--­
(No. 16) sieve after the sieve analysis on fine aggregate {I.M. 302) 
_has been completed . . 

2. Pour the zinc chlori de solution into a mixing bowl until the volume of 
the liquid is at least 3 times the absolute volume of aggregate. 

3. 

NOTE: Caution - There is no particular hazard from the fumes of the 
zinc chloride solution but goggles and gloves should be worn to · 
prevent contact with the eyes or skin. · 

Stir the fine aggregate sample into the solution until all particles 
are coated. 
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Matls IM 344 
Page 2 of 2 

November 1992 
Supersedes May 1986 

C. 

4. 

5. 

Pour the liquid off into a second container, passing it through the 
strainer. Take care that only the floating pieces are poured off and 
that none of the fine aggregate is decanted onto the skimmer. 

Return to t he first container the liquid that has been collected in 
the second container and after further agitation of the sample by 
stirring, repeat the decanting process just described until the sample 
is free of floating pieces. 

6. Thoroughly wash the removed particles in the strainer to remove the 
zinc chloride. Dry to a constant weight ir. an oven at a temperature 
of 110±5°C {230±9°F) or on a hot plate at a low heat setting. Weigh to 
the nearest 0.1 gm. 

Calculations 

1. Calculate t he percentage of shale {or shale and other low specific 
gravity mat erials) by the following formula: 

%Shale= Dry weight of washed decanted particles 
*Dry weight of original sieve analysis sampl~ lOO 

*This weight includes the weight of the material passing the U.S. Std. No. 
16 sieve. 
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L-. Iowa Department 
~~ of TransportaUOn 

November 1992 
Supersedes May 1986 

HIGHWAY DIVISION - OFACE OF MATERIALS 
INSTRUCTIONAL MEMORANDUM Mat ls. IM 345,· 

Page I of 2 

SCOPE 

·METHOD OF TEST 
FOR DETERMINATION OF 

THE AMOUNT· OF SHALE IN COARSE AGGREGATE 
(Field Procedure of Iowa Test Method 210) 

This test method covers the procedure for the approximate determination of the-shale 
content in coarse aggregate. This method separates, along with the shale, other· 
particles of low specific gravi_ty. 

PROCEDURE 

A. Apparatus 

B. 

2. 

3. 

4. 

Balance having a capacity of at least 2500 gm. and sensitive to 0.1 
gm. 

A strainer with openings not larger than 2.36 irun. 
(U.S. Std. No. 8 sieve size). 

Two bowls of sufficient capacity. 

A solution of zinc chloride (Zn Cli) having a specific gravity 
between 1.950 and 1.999 at 21°C{70 F). 
NOTE: To prepare. one gallon of solution, slowly add 12.5 pounds of 
technical grade zinc chloride to 4.75 pints of water with constant 
stirring •. CAUTION: - The zinc chloride is added slowly to all the 
needed water to avoid generating excessive heat during the dissolving 
process. When all zinc chloride is in solution, cool to 21°C(70°F) 
and measure specific gravity with a hydrometer. If the Sp. G. is 
below 1.95, add zinc chloride in 0.5 pound increments until the Sp. 
G. of the solution is at least 1.95 at 21°C{70°F). It may be 
necessary to heat the original solution slightly in order to dissolve 
additional zinc chloride in a reasonable time. 

5. Drying oven or hot plate. -

6. Mixing spoon. 

Test Procedure 

1. Build up a 2500-gram sample of coarse aggregate or select the sample 
by quartering or splitting to insure representation. 

2. 

3. 

Dry the sample to a constant weight in an oven at a temperature of 
110±5°C (230±9°F) or on a hot plate at low heat setting with frequent~ 
stirring to avoid local overheating. Weigh to the nearest 0.1 gm. 

Place the dried sample of aggregate in the bowl and pour the solution 
of zinc chloride over the aggregate until the volume of the liquid is 
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at least 3 times the absolute volume of the aggregate. 
NOTE: Caution - There is no particular hazard from the fumes of the 
zinc chloride solution but goggles and gloves should be worn to 
prevent contact with the eyes or skin. 

4. Agitate the aggregate by vigorously stirring with a large mixing 
spoon until no additional pieces float to the surface. 

5. Skim off the floating particles within one minute. 

6. Thoroughly wash the removed particles in the strainer to remove the 
zinc chloride. Ory t~ a constant weight in an oven at a temperature 
of 110±5°C (230±9°F) or on a hot plate at a low heat setting . Weigh 
to the nearest 0.1 gm. 

7. Particles of low specific gravity other than shale may be hand-picked 
and removed prior to weighing. 

C. Calculation 

1. Calculate the percentage of shale {or shale and other low specific 
gravity materials) from the following formula: 

%Shale= Dry weight of washed decanted particles X 100 
Dry weight of sample 
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I.M. 302 FINE AGGREGATE 

1. Obtain a field sample. 
2. Create a miniature stockpile (material wet enough?). 
3." Obtain a minimum of 5 increments for the test sample (minimum of 500 grams). 
4. Dry test sample to a constant mass and record the original dry mass. 
5. Wash the test sample over a 75 µm (#200) sieve. 
6. Dry to a constant mass, allow to cool, weigh and record the dry mass washed sample. 
7. Calculate the washing loss. 
8. Sieve for ten minutes in mechanical sieve shaker (9.525 mm thru 75 µm (3/S- thru #200) sieve). 
9. Clean sieves and separate each increment. 
10. Weigh each increment and record. 
11. Add each increment and check weighing accuracy (total divided by original dry mass = 99.5% to 100.5%). 
12. Divide the mass of each increment by the original dry mass and record as percent retained (make sure you add 

the pan and wash together for the total amount of material that passed the 75µm (#200) sieve). 
13. Total the percentages retained-should be 100% (prorate if necessary). 
14. Subtract consecutively, the percentages retained from 100% to obtain percent passing each sieve. 
15. Check percent passing 75 µm (#200) sieve, it should be the same as percentage calculated by adding the pan 

and wash together and dividing by the original dry mass. 

I.M. 303 COARSE AGGREGATE 

1. Obtain a field sample. 
2. Split two samples-I test sample for sieving and 1 sample for wash. Refer to I.M. 301 for the size of test 

sample for sieving and I.M. 306 for the size of sample for washing. Make sure to split the entire field 
sample. 

3. If sample for sieving is saturated surface dry, it may be tested as is. Drying it to a constant mass is not 
necessary if no "free moisture" is present. 

4. Weigh the sample for sieving and record as original dry mass. 
5. Screen the sample over box sieves-37.5 mm thru 2.36 mm (l'h" thru #8) sieve. 
6. Separate individual increments, weigh and record as mass retained. (Be sure to weigh material in the pan.) 
7. Total the masses retained and check weighing accuracy (total divided by the original dry mass = 99.5% to 

100.5%). 
8. Calculate percent retained by dividing the masses retained by the original dry mass and record. 
9. Total the percentages (should be 100%) and prorate if necessary. 
10. Calculate percent passing by consecutively subtracting percentages retained on each sieve from 100%. 
11. Check percent passing 2.36 mm (#8) sieve, it should be the same as percent retained in the pan. 

WASH SAMPLE 
12. Dry to constant mass, allow to cool, weigh and record original dry mass. 
13. Wash the sample over the 75 µm (#200) sieve. 
14. Dry to constant mass, allow to cool, weigh and record the dry mass washed sample. 
15. Calculate the washing loss by subtracting the dry mass washed sample from the original dry mass. 
16. Screen the material over a 2.36 mm (#8) sieve. 
17. Take the material that passes the 2.36 mm (#8) sieve and screen that over a 1.18 mm (#16), 600 µm (#30), 

75 µm (#200) sieve and pan, for a period of five minutes. 
18. Weigh only the material in the pan. 
19. Add the washing loss and the material in the pan. 
20. Divide this total by the original dry mass and record as percent passing the 75 µm (#200) sieve. 
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4. 

J.M. 304 COMBINED AGGREGATE 

Obtain a field sample. 
Split out two separate samples, one for the coarse portion and one for the fine portion. Make sure to split the 
entire field sample. 
Coarse sample should be as large as specified in J.M. 301 for the various sizes of material. 
Fine sample should be large enough so that a minimum of 500 grams of dry material will pass the 4. 75 mm 
(#4) sieve. (500 grams + percent passing 4.75 mm (#4) sieve) 

COARSE SAMPLE 
S. Dry sample to a constant mass. 
6. Weigh and record original dry mass. 
7. Rough shake the sample over a 4.75 mm (#4) sieve. 
8. Throw away any material that passes the 4. 75 mm (#4) sieve. 
9. Wash the coarse sample over a 4.75 mm (#4) sieve. 
10. Dry to a constant mass, weigh and record as dry mass washed sample. 
11. Screen over appropriate box sieves 37.5 mm thru 4.75 mm (H~• thru #4) sieve. 
12. Weigh and record each increment (be sure to weigh material in the pan). 
13. Add all the masses retained and record the TOTAL +4.75 mm (+#4) sieve, then continue by adding pan 

mass and record total. 
14. Check weighing accuracy by dividing the total by the dry mass washed sample = 99.5% to 100.5%. 
15. Calculate percent retained by dividing the masses retained, and TOTAL +4.75 mm (+#4) sieve by the 

original dry mass. (Do not calculate pan.) 
16. Add each percentage retained to see if they add up to the number calculated when dividing the total 

+4.75 mm ( +#4) sieve by the original dry mass. If the individual increments do not_ add up to that number, 
you must prorate the largest. 

17. Calculate percent passing by consecutively subtracting the percentages retained from 100% • STOP AT THE 
4.75 mm (#4) SIEVE!!!!!! 

18. The percent retained on the total +4.75 mm (+#4) sieve when added to the percent passing the 4.75 mm 
(#4) sieve should equal 100%. 

FINE SAMPLE 
19. Dry sample to a constant mass. 
20. Weigh and record original dry mass. 
21. Wash the sample over a 75 µm (#200) sieve. 
22. Dry to constant mass, allow to cool, weigh and record dry mass washed sample. 
23. Calculate washing loss and record. 
24. Thoroughly screen the sample over a 4.75 mm (#4) sieve saving the material that is retained on the 

4. 75 mm (#4) sieve. 
Splitting check: % retained on +4. 75 mm ( + #4) sieve on coarse sample has to be within 3 % of % retained 
or +4.75 mm (+#4) sieve on fine sample. 

25. Any material that has passed the 4.75 mm (#4) sieve will then be placed in the tyler screens to include the· 
2.36 mm thru the 75 µm (#8 thru the #200) sieve and sieved for a minimum of ten minutes. 

26. Clean the sieves and separate each increment including the pan. 
27. Weigh and record the +4.75 mm (+#4) sieve material (saved in step 24) and each increment from the 

2.36 mm thru the 75 µm (#8 thru the #200) sieve and the pan. 
28. Add each increment and check weighing accuracy (total divided by the original dry mass = 99.5% to 

100.5%). 
29. Calculate the amount of material that has passed the 4. 75 mm (#4) sieve by subtracting the amount of material 

that was retained on the 4.75 mm (#4) sieve from the total. This number should be at least 500 grams. 
30. SOMETlilNG DIFFERENT ~alculate the percent retained on each sieve starting with THE 2.36 mm 

(#8) SIEVE by dividing the masses retained by the amount of material that has passed 'the 4.75 mm (#4) sieve. 
Add the pan and washing loss together before calculating. 

31. Total these percentages-they should equal 100%. Prorate if necessary. 
32. SOMETlilNG DIFFERENT-Calculate percent retained final by multiplying the percentages retained by the 

percent passing the 4.75 mm (#4) sieve in the coarse sample. Total these percentages-they should equal the 
percent that you multiplied by. Prorate as necessary. 

33. Last step is to calculate the percent passing. This is done by consecutively subtracting the percent retained _ 
final, starting with the 2.36 mm (#8) sieve from the percent passing the 4.75 mm (#4) sieve obtained from the 
coarse sample. 

34. Check percent passing 75 µm (#200) sieve. It should be the same as the percent retained final column 
calculated from the wash and pan. 
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1. 
2. 
3. 
4. 
s. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 

13. 
14. 

IS. 

Obtain a field sample. 

I.M. 305 COMBINED AGGREGATE 
(WITH 305 mm (12 in.) SIEVF.S) 

Reduce the field sample (per I.M. 336) to the proper test sample size (refer to I.M. 305 for test sample size). 
Dry test sample to a constant mass, allow sample to cool, weigh and record as Original Dry Mass. 
Wash the test sample over the 75 µm (#200) sieve (I.M. 306). 
Dry the washed sample to a constant mass, cool, weigh and record as Dry Mass of Washed Sample. 
Calculate the washing loss. 
Place the sample in the required coarse sieves and sieve in the mechanical shalcer for ten minutes. 
(NOTE: The coarse portion may be sieved by hand over box or 305 mm (12 in.) sieves.) 
Place the remaining fine portion -4.75 mm (-#4) sieve in the nest of30S mm (12 in.) sieves and sieve for ten 
minutes in the mechanical shalcer. 
Clean the retained material from each sieve and the pan into individual containers. 
Weigh and record each increment, including the pan. 
Add the total mass and check the weighing accuracy ( + or -0.5%). 
Calculate the percent retained on each sieve by dividing each mass by the Original Dry Mass (x 100). 
Remember to combine the washing loss and pan. 
Total these percentages. They should equal 100. Prorate if necessary. 
Calculate the percent passing by consecutively subtracting the percent retained, starting with the sieve that has 
100% passing. 
The percent passing the 75 µm (#200) sieve should be the same as the result obtained by adding the pan and 
washing loss and dividing by the Original Dry Mass in the percent retained column. 
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AGGREGATE GRADATION TABLE 

Metric Sieve Sz . 37.5mm 26 . 5mm 19mm 13 . 2mm 9.5mm 4.75mm 2.36mm 600 m 300 Ill 50 m 75 m 
Grad. Section Std. Sieve Sz. 1.5" 1 . 06" 3 4• 0.530" J 8" 4 8 )0 50 100 200 
No . No. Intended Use Notes 

1. 4110, 4111, 4125 PCC FA, Cover Agg. 100 90-100 70-100 10-60 0-1.5 1 
2. 4112 Hort. Sand 100 95-100 40-75 10-40 0-30 0-3 
3 . 4115 (57,2-8) PCC CA 100 95-100 25-60 0-10 0-5 0-1 . 5 14 
4. 4115 (2-8) PCC CA 100 50-100 30-100 20-75 5-55 0-10 0-5 0-1.5 
5 . 4115 (67,2-8! PCC CA 100 90-100 20-55 0-10 0- 5 0-1.5 

6 . 4115 . 06 (Repair, Overlay) PCC CA 100 97-100 40-90 0-30 0-1.5 
7. 4117 (Class V) FA, CA 100 80-92 60-75 20-40 
8 . 4117 . 0) (Class V add . ) Fine Lmst . 90-100 0 - 30 
10 . 4120 . 03 (C gravel) Gran. Surf. 100 50-80 25-60 7 
11. 4120 . 04 1 4120 . 05(A 1 B Cr.St , ! Gr . Surf., Shldr. 100 97-100 30-75 15 - 45 6-16 8 

12. 4121 Gran . Sub . 100 10 - 20 0-15 0- 6 10 
13. 4122.02 (Cr . St.) Hae . St . Base 75mm()•) nom . max. size screen over 19mm(3/4") or 26.5mm(l.06") screen. 
14. Deleted 

· 15. Deleted 

-

16. 4120 . 07 (Cr . St .. I Pvd .Shldr.Fill 100 0-50 0-10 6 

19. 4125 {13 . 2mm(.530") Cover Agg. 100 97 - 100 40-90 0-30 0- 15 0-2 
Gr. or er.St . } 

20 . 4125 {13 . 2mm( . 530")Scr.Gr.) Cover Agg . 100 95 -100 40-80 0- 15 0-7 0- 1.5 
21. 4125 (9 . 5mm(3/8")) Cover Agg. 100 90-100 10-55 0-20 0-7 0-1.5 
22 . 4127 ACC 100 99-100 85-91 65 - 90 45 - 60 25-44 10-24 3-7 11 

23. 4125.0lB (Cr.St.) Slurry Tr. 100 70-90 45-70 19-34 12-25 7-18 5-15 
24 . 4126, 4127 {26.5mm(l.06")} ACC 100 92-100 77-92 60-80 34-55 20-39 7-20 2-7 3, 4 
25 . 4126,4127 19mm(3/4")} ACC 100 98-100 76-92 60 - 85 42-67 30-53 14-32 3-7 3, 4, 12, 15 
26. 4126,4127 26.5mm(.530")) ACC 100 92-100 70-91 50-72 36-57 16-34 3-7 3, 4, 16 
27 . 4126 4127 9 . 5mm 3 8" ACC 100 98-100 63-89 44-68 20-37 3-7 3 4 

29. 4131 Porous Backfill 100 95-100 50-100 15-50 0-8 
30. 4132.02 (Cr.St.) Spec. Backfill 100 15-45 0-10 
31. 4132.03 (Gr.) Spec. Backfill Use Gradation No. 25 or No. 26 above, excluding Note 4. 
32. 4133 (Sand/Gr . /Cr.St.) Gran. Backfill 100\ passing the 76 . 2mm(3") sieve. 20-100 0-10 9, 13 
34 . 4130 . 05 {152.4mm(6" Cr.St . )) Erosion Stone 1oot eassing the 228 . 6mm[9"l screen - 100\ retained on the 76.2mm!J"l sieve 

Notes: (Gradation• No. 9, 14, 15, 17, 18, and 33 have been deleted) 
1. When the fine aggregate is sieved through the 

not more than 40\ shall pass one sieve and be 
:z and 5 deleted 

following numbered sieves - 4 . 75mm(4l, 2 . 36mm(8), l.18mm(l6), 600µm(30), 300µm(50), and 150µm(l00) -
retained on the sieve with the next hi gher number for 4110 and 451 for 4111. 

3 . Any operating tolerance allowed elsewhere in the specification does not apply to the largest sieve for which both a minimum 
and maximum are shown. The 2 percent for gradation numbers 22, 25, and 27 and the a percent for gradation number 24 and 26 are 
the tolerances for the sieve size designated . 

4 . The maximum amount of minus 75µm(200) sieve material for asphalt mixes shall be controlled by the filler/bitumen ratio specified 
for each particular class or type of mix . 

6. Gradation 3 or 4 may be substituted, at the Contractor's option. 
7. When compaction of material is a specification requirement, the minimum percent passing the 75µm(200) sieve is 6\. 
8 . See specifications for combination of gravel and limestone screenings. 
9. Crushed stone shall have 100\ passing the 26 . 5mm(l.06") sieve. 
10. For granular subbase made from crushed concrete, it may be necessary to scalp or screen to attain the specified gradation. The gradation requirement 

for granular subbase, not made from crushed concrete and without blending sand, shall be 10 to 30 percent passing the 2.36 mm~8) sieve. 
11 . Gradation 22 is used for interstate main line paving . 
12. Gradation 25 is used for other than inters.tate main line paving. 
13 . When granular backfill is used under flowable mortar, one of the 

4110, except the I passing the 75µm(200) shall not exceed 4 . 01 . 
14 . When used in precast and prestressed concrete bridge beams, 100\ 

following alternative materials shall be used 1 natural sand complying with gradatior 
Gravel, crushed stone, or crushed concrete meeting gradation requirement of 4121. 
shall pass the 26 . 5mm(l , 06") sieve. 
passing shall be used with the corresponding sieve aizes1 0,530" use 761-951, 3/8" 15 . For mixes with 50 blow Marshall mix design the following percent 

use 601 - 88\, No. 4 use 42\-70\, and No. 8 use 30\ - 56\ . 
16, For mixes with 50 blow Marshall mix design the following percent passing shall be used with the corresponding sieve sizes1 3/8• use 70\ - 94\, No. 4 

use 50\-75\, and No . 8 use 36\-601. - - - - - - - - - - - - - - - - -



For!lla - - - · -~,92 , -----,.---,;, •- Na Departmen · ransporr:Jon -
-.... CERTIFIED GRADATION TEST REPORT 

Prolect wns 
Conlraclor -,-----------

D Certified Sample 

K] Monitor Sample 

D Verification Sample 

Contract No. __________ _ 

Design ___________ _ 

011, . l 0-27 93 Report No. 3 

Source Name Tegler Pit 
Material--Concrete Sand 

T·203A No. J\28504 Source Location NE Sec. 36 Twp. 89 Range _2W __ County Delaware 
Class ________ Gradation No. -~------ Beds ______________ _ 

Material Producer BARD Concrete Campany Destination _ _.s ..... t.-c ....... c ...... k,.p ..... i .... l...,e _______ Sampled At --=P'-'1=-· t=-=l-=O'---=s:...J.L.:l=-3::::....L.., =1-=9 ________ _ 

Date Sample Sampled Tested Sieve Analysis 

Sampled Identification By By - in. 26.5mm 19mm 13.2mm 9.5mm 4.75mm 
(1.06) ('I, in.) (0.530) (l'o in.) (No. 4) 

Max. 
• Production Limits 

inn inn 

Min. 90 

, ('\ ... n., , 0" n~ n ,.., '" T ,1-,,_ inn Q"7 
~ - - -- --- -- . - . - - -· 

10-5 18-93 Producer S.L. 100 94 

'::'J.0-J 3 DL-197-93 D.O.T. Lik~ ]00 q7 
0 

jJ0-13 21-93 Producer L.M. 100 96 
I 

10-19 DL-202-93 D.O T. r,;ie,,. 1 nn q7 

10-20 23-93 Producer S.L. 100 96 

No11 10 Counry 1nd A11hl111t Envlnan-11 County tr Pn1Ject Nmlllr la lncernct. pl111t 111llly lnsptctor 11111 Amn Qnlu Promptly. Comcltd A1pon1 will •• 11111111. 

Comments 6-IJ e ""2 BARD Concrete Company -==---Roger. Boulet 

District 6 Matotic1ls personnel h8~e mede l\ eo~ffflifl{)b>'n-------­
ef gradatigns. No significant difference exists betweun 
these results, 

*AGREED by the contractor/producer 
'.bullon: White Cory• Dist/let Materials Engin.; Cana,y Copy· l'rof~I ~lion Englo-.r; r1,. Cf!PY • Ceitlllod Technldan; 

Goldenrod Copy • ~ea lnspectllf 

Percent Passing Other Test Results 
2.36mm 1.18mm 600Jm Jon,m 1sn,m 75 ,m 
(No. 8) (No. 16) (No. 30) (No. 50) No. 100) No. 200) 

inn CA 1 c; 

70 0 

AC, e=.o .1.4 , c; i 7 n 4 

83 64 42 15 1.3 0.2 

Af. f.A 4c; 1,; , Cl n d. 

84 67 44 15 1.2 0.2 

qn 7,; 4q 1 c; i c; n 4 

86 79 46 16 m.s 0.4 

ESTIMATED QU/.NTITY ________ Tons 

TOTAL PREVIOUSLY CERTIFIED __ 3=-0""""0"-=0-"'0 __ Tons 

TOTAL CERTIFIED TO DATE _~--=~u.u.1"--- Tons 

CERTIFICATION NUMB 

Comp. Tons 

Reported By---.~-· ----··--,,,c.'--~"""'--------­
Representlng __ .... :t_...,ow .......... ~-R-s .... pF-a"""_:r~tm .... A=-n..._t_,o....,g;:....:T:;..fi.;;P.n:..:s;.,1;pc.:::o:..::r:..:t:.:::;;a:..::::t:.;::i.zo.:.s.o. 



..... 
~ ..... 

Fonn 821278 
6·94 ~, Iowa Department of Transportation 

"'9 CERTIFIED GRADATION TEST REPORT 
~ifiedSample 

0 Monitor Sample 

0 Verification Sample 

Conlracl No. _________ _ 

Design __________ _ 

Dale 7P7'/<7~orl No. 3 k: 

dlt.J County ___,S~CJ=-----
Material _ _!,,..~:...Lft-LL...=-;;~.:::_::.....,!~~:::..:::.---- Class _______ Gradat ion No. ---L----- B~ 

Material Producer ..,c._=-.:::1-.i....s.L.~l,.,l....>u.!....:~-Je:."'---.:...._::~- Destination ___________ Sampled At -~0~. ~/~.,c;;_~k.__~P.~'./4_<:>_,1~<L-------
Date Sample Sampled Tested Sieve Analysis 

Sampled Identification By By -in. 26.5mm 19mm 13.2mm 9.5mm 4.75mm 
11 .061 I'/, in .I I0.5301 I¥, in.I INo. ◄ l-

Max. Im 
*Production limits 

Min. 
Y>t'> 9/? 

7 /1 "1 /9,~(l(>(Jq q_/),J_ ~~ /?(1', /7(1/ 1,,.. .. n ,,I< 1 r l!°A - //>t"J '7? 
I I 

'l-; /11> /q__c:;-a fl{I tJ..5-/J :J 1-7 (1'(? ('(1__ L L, !/~/) 99 
I I - I 

, 

Not1 11 Coanty ad R~11m1-H Ct1111ly tr P11(1d N111flu II IIICtlrtel, pl1m 11tlly l11p1ttor and Am11 0lllc1 Promptly. Corrtcltd Rrporla will h l11urd. 

Comments }2,'-,,.r .' ~~//)..,..;f' 

•AGREED by the contractor/producer 

Percent Passing Other Test Results 
2.3Gmm 1.18mm 600,1m 300.un 150,1.111 75,tm 
INQ SI INo. 16) (No. 30) (No. 50) IINo. 100) (No. 200) 

1..n-, -~O /,o 

/)'/) /I') t'? 

9/ ? ,t;' L//_ ;;:; /,? /)_L) 

91 ?.C: l/ t. /,1 },,:; 11;;; 

ESTIMATED QUANTITY :f C.L1Q Tons 

TOTAL PREVIOUSLY CERTIFIED 33. ~'>Q Tons 

TOTAL CERTIFIED TO DATE ,36, 750 Tons 

CZZ?O& 

Distribution: Whl' 
Gol, - - • Transportation Center Mateilals fnglnw; Canaty Copy • Pro]ect Construction fnglnffl; Pink Copy • Certr ·lliclan; .--Bepre-

,Pf • /.sn lnspec- . - - - - - - -

Comp. Tons 

/6Q, 

'.._SZl-., 
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- - - - - - - - - - - - - - - - - - -
9/96 DAILY ACC PLANT PAGE Form E241 

Project No.: NHSN-63-9(19)- 2R-45 Mix Design No.: ABD6-74 R4 Mix Type: A Page No.: 

County: Howard Contractor: Carlson Construction Class: Report No.: 12 

Contract ID.: 45-0639-019 Recycle Source: None Size: 3/4" Design Marshall Blows: 75 

Hot Box I.D. No.: QMA-41 QMA-42 QMA-43 QMA-44 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00 
Date Sampled: 08/02/96 08/02/96 08/02/96 08/02/96 Air Temp. (°F) 61 72 79 82 84 84 

Taraet & Gradation ID: Target JH-13A A.C. Temp. (°F) 300 300 300 300 300 300 
1" Sieve 100 100 Mix Temp. (°F) 280 284 280 288 282 284 
3/4" Sieve 90-100 97 
1/2" Sieve 85-99 89 Date Placed: 08/02/96 Date Tested: 08/03/96 
3/8" Sieve 71-85 74 

• #4 Sieve 39-53 45 Course Placed: Binder Tested By: Jay Haas 
Movina Averaae 45 

• #8 Sieve 22-32 26 Dtn:ti1Y Bt!.~ml 
Movina Average 26 

#16 Sieve 17 Core No.: 1 2 3 4 5 6 7 ---
• #30 Sieve 7.0-15 11 Station 139+89 144+32 148+63 153+62 161+90 167+58 174+20 

Moving Average 11 CL Reference 1.5' LT 2.0'LT 8.5' LT 10.0' LT 2.0'LT 6.5' LT 9.0' LT 
#50 Sieve 4 .8 W1 Dry 827.8 831 .1 822.8 827.0 810.9 858.0 818.9 

#100 Sieve 2.8 W2 in H20 465.0 466.8 460.2 463.9 458.3 483.3 464.7 
• #200 Sieve 2.0-4.1 2.5 W3 Wet 829.0 832.8 823.9 828.2 811.8 858.8 819.7 

Moving Averaoe 2.7 Difference 364.0 366.0 363.7 364.3 353.5 375.5 355.0 
Comoliance (YIN) y Field Density 2.274 2.271 2.262 2.270 2.294 2.285 2.307 
Intended Added,% AC 5.60 % Density 97.346 97.217 96.832 97.175 98.202 97.817 98.759 

Tank Meas., % AC 5.68 % Voids 7.0 7.1 7.5 7.2 6.2 6.5 5.6 

Intended Total, % AC 5.60 Thickness 2.00 2.12 2.00 2.00 1.87 2.25 2.00 

Total, %AC 5.68 Avg. % Field Voids: 6.7 Avg. Field Density: 2.280 
Marshall Sp. Grav.: 2.347 2.329 2.343 2.326 Marshall Sp. G (Lot Avg.): 2.336 Avg. % Density: 97.621 
Max. Sp. Grav.: 2.442 2.443 2.445 2.448 Max. Sp. G (Lot Avg.): 2.445 Specified Density %: 95 

Marshall Voids 3.9 4.7 4.2 5.0 
• Moving Avg. (N=4) 3.5-5.0 4.7 4.5 4.4 4.4 Q.I.= 97.621 - 95 = 3.88 
Time 8:15 11 :20 2:1 0 5:15 0.675 

Station 173+00 163+00 154+00 143+75 
Side LT LT LT LT Low Outlier: High Outlier: NewQ.I. = 
Sample Ton 207.00 774.00 1307.00 1890.00 
Sublot Tons 500.00 533.33 533.33 550.88 
Tons to Date 25773.64 26306.97 26840.30 27391 .18 Film Thickness (FT): 15.1 VMA: 13.2 
Fines/ Bitumen Ratio 0.3-1 .20 0.44 

QUALITY CONTROL Rem11rk11: A 3% aggregate propi,rtlQ~ change wa~ m11dQ before phmt prO.ducUcm 
:::..w 1-::S 

ACTIONS: 2 started today. - . " . . . ► ' 1.) AC Changes . . - . 
2.) Cold Feed Adjust. 

3.) Moisture Adjust. C,P,I.; Jay Haaa NE-200 Cert. No, 
., 

4.) Etc, QMA Tech; Al fi,rde NE-118 Cert. No, 



9/96 DAILY ACC PLANT PAGE Form M241 

Project No.: NHSN-63-9(19)- 2R-45 Mix Design No.: ABD6-74 RS Mix Type: A Page No.: 

County: Howard Contractor: Fred Carlson Construction Class: Report No.: 14 

Contract ID.: 45-0639-019 Recycle Source: None Size 19mm Design Marshall Blows: 75 

Hot Box I.D. No.: QMA-48 QMA-49 QMA-50 QMA-51 Time 7:00 9:00 11 :00 1:00 3:00 5:00 7:00 

Date Sampled: 08/06/96 08/06/96 08/06/96 08/06/96 Air Temp. (0 C) 22 25 28 31 32 32 

Taraet & Gradation ID: Target JH-15A JH-15B JH-15C AVG. A.C. Temp. (°C) 149 149 149 149 149 149 

26.5mm Sieve 100 100 100 100 100 Mix Temp. (°C) 140 138 138 141 140 140 

19mm Sieve 90-100 99 99 100 99 
13.2mm Sieve 86-100 96 92 93 94 Date Placed: 08/06/96 Date Tested: 08/07/96 

9.5mm Sieve 73-87 85 79 78 81 
• 4.75mm Sieve 41-55 56 52 49 52 Course Placed: Binder Tested By: Jay Haas 

Movina Averaae 48 50 52 
• 2.36mm Sieve 24-34 34 32 32 33 DeoliitX B11.~mt 

Movino Averaoe 28 30 32 -
I 1.18mm Sieve 21 21 22 21 Core No.: 1 2 3 4 5 6 7 
• 600um Sieve 9.0-17 14 14 15 14 Station 91+28 100+39 102+20 113+2 116+16 128+50 133+10 

Movino Averaoe 12 13 14 CL Reference 2.9 LT 2.0LT 2.7 LT 0.5 LT 1.6 LT 2.8LT 0.7LT 

300um Sieve 6.0 7.0 7.2 6.7 W1 Dry 754.2 860.0 860.9 906.2 840.2 855.4 907.8 

150um Sieve 3.8 4.4 4.1 4.1 W2 in H20 422.9 483.3 537.1 506.9 473.6 482.5 511 .0 ----- - - ---- ----- -·--------1--- --- - ---- I---- -

• 75um Sieve 3.0-5.5 3.5 4.0 3.7 3.7 W3 Wet 755.0 860.9 962.6 907.4 841 .3 856.3 908.5 

Moving Average 3.7 3.8 3.7 Difference 332.1 377.6 425.5 400.5 367.7 373.8 397.5 

Compliance ( YIN ) N y y y Field Density 2.271 2.278 2.023 2.263 2.285 2.288 2.284 
Intended Added, % AC 5.60 % Density 97.342 97.643 86.712 97.000 97.943 98.071 97.900 

Tank Meas., % AC 5.63 % Voids 6.9 6.6 17.1 7.2 6.3 6.2 6.4 
Intended Total, % AC 5.60 Thickness (mm) 50 55 62 57 51 53 56 

Total , %AC 5.63 5.63 Avg. % Field Voids: 6.7 Avg. Field Density: 2.275 

Marshall Sp. Grav.: 2.332 2.325 2.334 2.342 Marshall Sp. G (Lot Avg.): 2.333 Avg. 0/o Density: 97.526 

Max. Sp. Grav.: 2.432 2.446 2.439 2.437 Max. Sp. G (Lot Avg.): 2.439 Specified Density: 95 

Marshall Voids 4.1 4.9 4.3 3.9 
Moving Avg. (N=4) 3.5-5.0 4.6 4.6 4.4 4.3 Q.I.= 97.526 - 95.000 = 5.08 

Time 09:30 12:00 02:45 05:00 0.497 

Station 127+25 115+00 107+50 97+75 
Side LT LT LT LT Low Outlier: High Outlier: New Q.I. = 

Sample Mg 420.00 1018.00 1429.00 1975.00 
Sublet Mg 500.00 633.33 633.33 540.66 
Mo to Date 500.00 1133.33 1766.66 2307.32 Film Thickness (FT): 11 .2 VMA: 13.2 

Fines/ Bitumen Ratio 0.3-1 .20 0.62 0.66 
QUALITY CONTROL Remarks: A 2 % aggregate proportion change was made at 8:22 am. with 312.54 Mg. 

ACTIONS: 2 mix produced. Gradations reflect new specifications. 
1.) AC Changes 
2.) Cold Feed Adjust. 
3.) Moisture Adjust. C.P.I. : Jay Haas NE-208 Cert. No. 

4.) Etc. - - - TE!r.h- & Ford; - - !'":-H§ Cert .. -- - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
9/96 DAILY ACC PLANT PAGE Form M241 

Project No.: NHSN-63-9(19)-2R-45 Mix Design No.: ABD6-56 Mix Type: A Page No.: 

County: Howard Contractor: Mathy Construction Class: Report No.: 14 

Contract ID.: 45-0639-019 Recycle Source: None Size 19mm Design Marshall Blows: 75 

Hot Box I.D. No.: HB-14 Time 7:00 9:00 11 :00 1:00 3:00 5:00 7:00 

Date Sampled: 08/06/96 Air Temp. (°C) 22 25 28 31 32 32 

Tarqet & Gradation ID: Tamet DS-3A DS-38 DS-3C AVG. A.C. Temp. (°C) 149 149 149 149 149 149 
26.5mm Sieve 100 100 100 100 100 Mix Temp. (°C) 140 138 138 141 140 140 
19mm Sieve 90-100 99 99 100 99 
13.2mm Sieve 86-100 96 92 93 94 Date Placed: 08/06/96 Date Tested: 08/07/96 
9.5mm Sieve 73-87 85 79 78 81 

• 4.75mm Sieve 41-55 56 52 49 52 Course Placed: Binder Tested By: Jay Haas 

Moving Average 
• 2.36mm Sieve 24-34 34 32 32 33 Density Record 

Movinq Averaqe 

1.18mm Sieve 21 21 22 21 Core No.: 1 2 3 4 5 6 7 

• 600um Sieve 9.0-17 14 14 15 14 Station 91+28 100+39 102+20 113+2 116+16 128+50 133+10 

Movinq Averaqe CL Reference 2.9 LT 2.0 LT 2.7 LT 0.5 LT 1.6 LT 2.8 LT 0.7 LT 

300um Sieve 6.0 7.0 7.2 6.7 W1 Dry 754.2 860.0 860.9 906.2 840.2 855.4 907.8 

150um Sieve 3.8 4.4 4.1 4.1 W2 in H20 422.9 483.3 537.1 506.9 473.6 482.5 511 .0 

• 75um Sieve 3.0-5.5 3.5 4.0 3.7 3.7 W3 Wet 755.0 860.9 962.6 907.4 841 .3 856.3 908.5 

Movinq Averaqe Difference 332.1 377.6 425.5 400.5 367.7 373.8 397.5 

Comoliance (YIN) N y y y Field Density 2.271 2.278 2.023 2.263 2.285 2.288 2.284 

Intended Added , % AC 5.60 % Density 97.342 97.643 86.712 97.000 97.943 98.071 97.900 

Tank Meas., % AC 5.63 % Voids 6.9 6.6 17.1 7.2 6.3 6.2 6.4 

Intended Total , % AC 5.60 Thickness (mm) 50 55 62 57 51 53 56 

Total , % AC 5.63 5.63 Avg . % Field Voids: 6.7 Avg. Field Density: 2.275 

Marshall Sp. Grav.: 2.333 Marshall Sp. G (Lot Avg .): 2.333 Avg. % Density: 97.526 

Max. Sp. Grav. : 2 .439 Max. Sp. G (Lot Avg .): 2.439 Specified Density: 95 

Marshall Voids 4.1 
Moving Avg . (N=4) 3.5-6.0 Q.I. = 97.526 - 95.000 = 5.08 

Time 0.497 

Station 

Side Low Outlier: High Outlier: NewQ.I. = 
Sample Mg 

Sublet Mg 

Mq to Date Film Thickness (FT): VMA: 
I Fines/ Bitumen Ratio 0.3-1 .20 0.62 0.66 

QUALITY CONTROL Remarks: Example of Non OMA project. 

ACTIONS: 

1.) AC Changes 

2.) Cold Feed Adjust. 

3.) Moisture Adjust. C.P.I.: Jay Haae NE-208 Cert. No. 

4.) Etc. QMA Tech: Al Forde NE-118 Cert. No. 
-
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Project No.: STPN-3-8(29)-2J-09 

Plant Name: Croell - Waverly 

Contractor I Sub: PCI / CFI 

Year 

1996 -
Date 

08/31 

C 

0 
A 

R 

s 
E 

s 
A 

M 
p 

L 

E 

w 
a 

8 

h 

F 

I 

N 

E 

s 
A 
M 
p 

L 

E 

-----------
Con Ir a c I 10.: 09-0036-029 

Mix Tlme Batched 

Number Start Stop (CY) 

C4WRC20 07:26 02:49 506.00 

Sieve Accuracv= 998% 

Orig. Ory Weight ( OD Wt.): 

Ory Wt. Washed ( D Wt. W ): 

Sieve Size Wt.Reid. % Reid . % Reid. 

11/2" 

1" 

3/4" 1731.4 25.0 

1/2" 1710.0 24.7 

3/8. 1796.9 26.1 

#4 1251 .2 18.1 

#8 •317.4 4.6 

Pan 103.8 1.5 

Total 6910.7 100.0 

#200 

Wash Losa 15.3 ODWt. : 3020.6 

Pan 10.5 OWt. W .: 3005.3 

Total 25.8 

Sieve Accuracy= 100.0% 

Orig. Ory Welaht: 

Ory Wt. Waahed: 
Waahing Lou: 

Wt. % Retained 

Sieve Size Reid. Final 

3/8" 

#4 13.7 2.2 

#8 50.7 8.2 

#16 109.5 17.7 

#30 172.4 27.9 

#50 197.0 32.0 

#100 66.8 10.8 

#200 5.2 0.8 

Wash 1.8 0.4 

Pan 0.7 

Total 817.6 100.0 

Len+#4 

Dale ReP0fted ( DR ): 08/31/96 

Teated By/Date (TB/0): BIIICroell 

County: _B_re_m_e_r ____ _ 

Weather: Sunny - Cool 

Min. Temp. ("F): 65 

Max. Temp. ("F): 75 

Fine Aggregate 

%of Eat. Moist. T-203 Ory WI. 
Used (%) Sp. G. (lbs) 

101 .2 2.6 2.66 1510.0 

Sieve Accuracv= 

6924.2 Orig. Ory Weight ( OD Wt.): 

Ory WI. Washed ( D Wt. W ): 

% Paa. Wt. Reid. %Reid. % Reid. 

100.0 

100.0 

75.0 

50.3 

24.2 

6.1 

1.5 

0.9 

OOWI. : 

OWI.W.: 

Sieve Accuracy= 

617.3 Orig . Ory Weight: 

615.7 Ory Wt. Washed: 

1.6 Washing Losa: 

% Wt. % Retained 

Panlng Reid. Final 

100.0 

97.8 

89.6 

71 .9 

44.0 

12.0 

1.2 

0.4 

(OR): 

NE-463 (TB/0): - - - - - - - -

PCC Plant Page 

Report No.: ___ _ 

Date Thia Report: 08/31/96 

Dale Of Last Report: 08/30/96 

Design No.: ___ _ 

Coaree Aggregate 
Moist. T-203 Ory Wt. 

(%) Sp.G. (Iba) Cement 

0.2 2.65 1500.0 474.0 

Sieve Accuracy= 

Orig. Dry Weight ( OD Wt.): 

Ory Wt. Washed ( D WI. W ): 

•,4 Paa. Wt. Reid . % Reid. % Reid. 

OOWI. : 

DWt. W .: 

Sieve Accuracy= 

Orig. Dry Weight: 

Ory Wt. Washed: 

Washing Loss: 

% Wt. •,4 Retained 

Paaslng Reid. Final 

(DR): 

(TB/0): - - -

Cheek One ( X) 

Central Mix 

Ready Mix X 

Mobile Mix 

Check One (x) 

Paving X 

Structure 

Page: __ _ 

( Send Dally or End of Lot ) 

( Send Weekly or End of Lot ) 

( Send Weekly or End of Lot ) 

Form E2.0 

Actual Quantities Used Per CY ( In pound• ) Avg. Max. 

Fly Ash Fine Coaree 

119.0 1550.0 1503.0 

% Paa. Specs. Ava . 

100 

95-100 

25-60 

0-1 0 

0-5 

0-1.5 

% 

Paning Specs. Avg. 

100 

90-100 

70-100 

10-60 

0-1 .5 

C. 
Mon - -

Water 
lnAgg. Plant Grade 

43.0 207.0 3.0 

Today 
Check One (x): X 

~rete Batched(CY) 506.00 
Cement Batched(T ons 119.65 

Brand / Source 

Air Entrain 

Wat. Red: 

Retarder: 

Cal. Chlor: 

Superplas: 

. DV1000 

WROA82 

Concrete Treatment 

Ice 

Heated Water 

Heated Material• 

(X) 

W/C 

Ratio 

0.427 

Week 

Rate 

4.0 

Iba/CY I 
I 

Mobile Mixer 

Cement Water 

Meter Meter 

Remark• 

WIC 
Ratio 

.489 

Total 

506.00 

119.65 

Lot No. 

CF06-183-22 

CF05-A 178-40 

-



- - - - - - - -
9196 

Project No.: NHSN-63-9(19)- 2R-45 

Plant Name: Croell R/M - Elma 

Contractor I Sub: Wicka Construction - Sub 

Contract ID.: 45-0639-019 

Year 

1996 

~ 
07/09 

07/10 

07/12 

C 
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s 
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L 

E 

w 
a 
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Mix Tlme Batched 

Number Start Stop (m3) 

D-57 5.73 

M-4 1.91 

C-4 50.84 

s leve Accuracy= 100.0% 

Orig. Dry Weight ( 00 Wt,): 

Ory Wt. Washed.( 0 Wt. W ): 

Sieve Size Wt. Retd. % Retd. % Reid . 

37.5mm 

26.5mm 26,1 0 ,4 

19mm 1656.2 24.3 

13.2mm 2463.0 36.2 

9.5mm 1637.4 24,0 · 

4.75mm 999.8 14.7 

2.36mm 22.4 0.3 

Pan 5.0 0.1 

Total 6809,9 100.0 

75um 

Wash Losa 18.9 ODWt.: 3294.4 

Pan 2,4 DWt.W.: 3275.5 

Total 21 .3 

Sieve Accuracy= 100 0% 

Orig . Dry Weight: 

Ory Wt. Washed: 

Washing Losa: 
Wt. % Retained 

Sieve Size Reid. Final 

9 .5mm 

4.75mm 29.1 4.6 

2.36mm 55.1 8.6 

1.18mm 85.1 13.3 

600um 144.6 22.7 

300um 225.2 35.4 

150um 87.8 13.8 

75um 6,0 0.9 

Wash 3.9 0 ,7 

Pan 0.8 

Total 837.6 100.0 

Date Reoorted ( OR l : 07/09/96 

Teated By/Date (TB/0): Ooua Kronneman 

County: _H_awa_ r_d _ ___ _ 

Weather: -------
Min. Temp. ('C): ___ _ 

Max. Temp. ('C) : ___ _ 

Fine Aggregate 

%of Eat. Moist. T-203 Dry Wt. 

Used (%) Sp. G. (kg) 

101.1 3.6 2.65 832.0 

100.0 3.6 2.65 827.0 

100.7 3.6 2.65 877.0 

Sieve Accuracy= 

6808,7 Orig. Ory Weight ( OD Wt.): 

Dry Wt. Washed ( D Wt. W ): 

%Paa. Wt. Reid . % Reid . % Reid . 

100.0 

99.6 

75.3 

39.1 

15.1 

0.4 

0.1 

0 .6 

OOWt. : 

DWt.W.: 

Sieve Accuracy= 

637.8 Orig. Ory Weight: 

633.9 Ory Wt. Washed: 

3.9 Washing Loss: 

% Wt. % Retained 

Passing Reid . Final 

100.0 

95.4 

88.8 

73.5 

50.8 

15.4 

1,6 

0 .7 

(OR): 

NE-386 (TB/0): 

- -
PCC Plant Page 

Report No.: __ 6 __ 

Date Thia Report: 07113/96 

Date Of Last Report: 07/06/96 

Design No.: 748 

Coarse Aggregate 

Moist. T-203 Dry Wt. 

(%) Sp. G. (kg) Cement 

0.4 2.54 798.0 421 .0 

0.4 2.54 790.0 490.0 

0.7 2.54 843.0 371 .0 

SI A eve ccuracy= 

Orig . Dry Weight ( 00 Wt.): 

Dry Wt. Washed ( 0 Wt. W ): 

% Psg. Wt. Reid. % Reid . %Reid. 

OOWt.: 

DWt.W.: 

Sieve Accuracy= 

Orig. Dry Weight: 

Dry Wt. Washed: 

Washing Loss: 

% Wt . % Retained 

Passing Retd. Final 

(OR): 

(TB/0): 

- - - -
Check One ( X) Check One (X) 

Central Mix Paving X 

Ready Mix X Structure X 

Mobile Mix 

- -
Page: ___ _ 

( Send Dally or End of Lot ) 

( Send Weekly or End of Lot ) 

( Send Weekly or End of Lot ) 

-
Fonn M240 

Actual Quantities Used Per m3 ( in kilogram• ) Avg. Max. 

Fly Ash Fine 

863.0 

858.0 

910.0 

% Psa. Specs. 
100 

95-100 

25-60 

0-10 

0-5 

0-1 .5 

% 

Paaaing Specs. 

100 

90-100 

70-100 

10-60 

0-1,5 

Coarse 

801.0 

793.0 

849.0 

Avg. 

Water 

lnAgg. Plant Grade 

34.0 149.0 1.0 

34.0 147.0 1.0 

39.0 131 .0 

Today 

Check One (x): 

Concrete Batched(m3) 

Cement Batched( Mg ) 

Brand I Source 

Air Entrain 

Wat. Red: 

: DV 1000 • WR Grace 

Retarder: 

Cal. Chlor: 

Superplaa 

Concrete Treatment (X) 

Ice 
Heated Water 

Healed Matertala 

W/C W/C 

Ratio Ratio 

0.437 0.450 

0.371 

0.458 0.488 

Week 

X Total 

58.48 732.63 

22.21 343,56 

Rate Lot No. 

CF03 A183-8 

kglm3 I 
I 

Mobile Mixer 

Cement Water 

Meter Meter 

Avg. 

Remark• 
C-4 mix was used for bridge approaches. 

0-57 mix waa used for barrier ralla. 

C. P.I.: Doug Kronneman 
ttor; DaMy Steenhard Mon 

Cert. No. 
• 795 

NE-388 

-
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Iowa Department of Transportation 
Technical Training and Certification Program 

COURSE EVALUATION SHEET 

In an effort to improve the Iowa DOT Technical Training and Certification Program, we 
ask that you fill out this evaluation form after you have taken the exam. Thank you for 
your cooperation. 

Course: Location: ---------- ---------

Instructor: ---------

1. What type of agency are you employed by? 

2. Please rate the following portion of the course on a scale of 1-5. 1 =Poor, 5= F.xcellent 

Facility: _______ _ 

Material: --------

Instructors : -------

Course Activities : -----
( lectures, videos, demonstrations, etc. ) 

3. Are there any changes you would like to see made in the course? 

.REMARKS: 




