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INTRODUCTION

Discarded tires have become a major disposal problem. Since these tires do present many
environmental problems, a way to recycle them became vitally important.  Iowa started
researching the use of discarded tires as CRM used in ACC in 1991. Since that time, eight
projects have been completed. Six of these projects used CRM in ACC using a wet process.
This process requires the use of a reactor-blender in which the ACC and CRM are combined
in the reactor, at which time the blending and reaction occurs. The liquid is then put into the
mix. Two of the projects, including the project this report is pertaining to, have been
completed using a dry process. With this process, the CRM is put into the drum in dry form

with the baghouse fines.

Seventeen test sections were placed on this project. Some sections contained 1% CRM while
others contained only 1/2% CRM. There were also some conventional sections. Also,
different depths were used on this project. Sections of the overlay varied from 2" to 8"

thick.

OBJECTIVE
The objective of this research project is to evaluate the use of CRM in ACC by the dry

process.

CONTRACTOR

The contractor on this project was Carlson Construction Company of Decorah, Iowa.



PROJECT LOCATION
The project was located on US 63 in Howard County from IA 9 north to the Minnesota state
line. It was a total of 9.93 miles in length. The locations and descriptions of the test

sections are listed in Table I.

SECTION STATION LOCATION DESCRIPTION
1 113+78 - 134+75 6" ARC (20 Ib CRM/Ton
2 204400 - 224400 6" Conventional ACC
3 235475 - 258+00 4" ARC (10 Ib CRM/Ton)
4 258400 - 281+00 4" ARC (20 Ib CRM/Ton)
5 316+25 - 331400 4" Conventional ACC
6 347450 - 385+00 4" Conventional ACC
7 402450 - 416+25 4" Conventional ACC
8 419450 - 431+50 4" ARC (10 Ib CRM/Ton)
9 437400 - 455+00 8" Conventional ACC
10 455+00 - 469+00 6" Conventional ACC
11 469+00 - 482400 4" Conventional ACC
12 482+00 - 519+00 6" ARC (10 Ib CRM/Ton)
13 519400 - 529400 8" ARC (20 Ib CRM/Ton)
14 529+00 - 536+00 6" ARC (20 1b CRM/Ton)
15 591+50 - 608+25 4" ARC (10 1b CRM/Ton)
16 608+25 - 626480 2" Conventional ACC
17 633482 - 663+64 4" ARC (20 1b CRM/Ton)

PRECONSTRUCTION SURVEY

The existing pavement was a 10" portland cement concrete (PCC) pavement built in 1931, It
was widened to 24’ in 1972 and overlaid with ACC the same year. The 1990 traffic volume

was 2245 vehicles per day with 26% trucks.



A photolog was completed on the project before construction began. The Road Rater was

ran on the project prior to construction and again after completion of the project. The Road

Rater results are shown in Appendix C.

The existing pavement prior to construction did show moderate signs of distress and wear.

MATERIALS

The CRM used for the majority of the project was a GF60A rubber from Rouse Rubber
Industries. The rubber was delivered in bulk and stored in a silo at the project site. An

ACS grade asphalt cement was used with the CRM and AC10 with the conventional mixes.

The aggregates used were a 3/4" clean from Dotzler Quarry, a natural sand from Carlson

Materials Soverein Pit, and an AgLime washed from Dotzler Quarry. The recycled asphalt

produce (RAP) used on the project was milled from the project.

PLANT OPERATION

The mixes for this project were produced in a single drum mixer. This was the first time in

Iowa a single drum plant was used to produce a CRM mix using the dry process.

A deflector shield was placed at the location where the baghouse fines and CRM entered the
drum as a precaution that the CRM didn’t come into contact with the the flame. This did not
happen. Carlson personnel were also concerned that the CRM may enter the baghouse, but

this did not appear to happen.



The problem that the contractor did have with the CRM was the plugging of the hose. As
stated earlier, the CRM was piped to the baghouse fines, the fines then entered the hose and
the CRM and baghouse fines were then blown into the drum. This was too much for the
hose to handle and it would plug and blow open. They reversed the hoses and had the
baghouse fines enter the hose first and then the CRM would enter second and then they
would be blown into the drum. This didn’t seem to help either. Carlson’s representative
said that if they used CRM again, two hoses should be used so the CRM and baghouse fines

could be added separately or the CRM should be augured into the drum.

The rest of the plant operation went well.

PAVING OPERATION

The paving operation seemed to go well. The various thicknesses did cause some extra

work. They had a few problems with segregation.

The contractor requested the use of a rubber tire roller on the CRM sections. In the past, a
rubber tire roller had not functioned well on CRM asphalt. The mix would cling to the
rubber tires. When Carlson’s tired it on this project, they had no problems and were able to

use the rubber tire roller on the entire project.



CONSTRUCTION TESTING
The normal QMA and materials testing was done on this project. Lab results are in

Appendix B.

The Iowa DOT Materials Research Department took samples for penetration and viscosity

testing. These results are in Appendix B.

Road Rater testing was performed prior to and after construction. Road Rater and friction

testing will be done for the next five years. The test results are in Appendix C.

COST COMPARISON

A drawback of using CRM in asphalt mixes has been the cost. It has been as high as 169%
more than the conventional mix in one of Iowa’s projects. The more tonnage used in a
project and the use of the dry process has lowered the cost, but it is still higher than the
conventional mix. In this project, the CRM ACC was approximately 26% higher than the

conventional mix.

EVALUATION

This project will be evaluated for five years.

Road Rater and friction testing will be performed annually. There will be rut depth checks

and a crack survey completed annually also.



CONCLUSIONS

The following conclusions have been made so far.

1. CRM and conventional asphalt seem to perform the same during construction.

2. CRM can be successfully added to a mix with the use of a single drum mixer by the dry
process.

3. The appearance of the CRM and the conventional mixes are nearly the same in the
roadway.



Appendix A
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SPECIAL PROVISIONS
for
ASPHALT CEMENT CONCRETE WITH CRUMB RUBBER MODIFIER
NHS—63—9(17)—;19—45, Howard County
January 7, 1994

THE STANDARD SPECIFICATIONS, SERIES OF 1992, ARE AMENDED BY THE FOLLOWING
MODIFICATIONS. THESE ARE SPECIAL PROVISIONS, WHICH SHALL PREVAIL. OVER THOSE
PUBLISHED IN THE STANDARD SPECTFICATIONS.

1127.01 DESCRIPTION.

This work consists of furnishing and placing asphalt cement concrete with
Crumb Rubber Modifier (CRM) in accordance with these Special Provisions, the
contract documents, and the Towa DOT Standard Specifications.

The Contractor has the option of incorporating CRM into asphalt cement
concrete mixes either by using a wet process or a dry process. The wet
process involves mixing asphalt cement and a CRM blend with the specified
aggregate to create the mixture. The dry process involves incorporating the
CRM as a dry ingredient into a mixture of asphalt cement and specified
aggregate to create the concrete mixture.

The work of furnishing and placing asphalt cement concrete with CRM is shown
in the contract documents as an alternate grouping of bid items. The bidder
shall bid on either the wet process group of bid items or the dry process
group of bid items. The bidder shall bid only on one alternate, and the award
will be based on that bid.

1127.02 MINERAL AGGREGATE FOR THE ASPHALT RUBBER CEMENT CONCRETE MIXES.

Mineral aggregate shall meet the requirements of Article 2303.02, Paragraph B,
of the Standard Specification for the type of mixes specified in the contract
documents.
1127.03 CRUMB RUBBER MODIFIER.

A. General.

The Crumb Rubber Modifier (CRM) shall be ground vulcanized rubber produced
from the processing of automobile and/or truck tires. The CRM shall be
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substantially free from contaminéhts including fabric, metal, mineral, and
the non-rubber substances. The CRM shall be sufficiently dry to be free
flowing and not produce foaming when added to asphalt cement. Up to 4
percent by weight of talc or other appropriate blocking agent may be added
to CRM to reduce agglomeration of the CRM.

B. Physical Requirements.
1. CRM Gradations

The gradation of CRM incorporated into asphalt cement concrete mixes
shall be tested in accordance with ASTM C-136 using a 50 gram sample.

a) CRM Gradation for the Wet Process.

The CRM incorporated in asphalt cement concrete mixes using the wet
process shall meet the following gradation and particle 12ngth

limits=
Sieve Size Percent Passing
#10 100
#30 26-100
Max. Particle Length 3/16"

b) CRM Gradations for the Dry Process.

The CRM incorporated in asphalt cement concrete mixes using the dry
process shall meet the following gradations:

Sieve Size Percent Passing
#16 : 100
#50 . 95-100
#100 30-90
#200 0-50

2. Fiber Content.

The fiber content of the CRM shall be less than 0.3 percent by weight.
3. Moisture Content.

The moisture content of the CRM shall be less than 0.75 percent by
weight. The CRM shall be stored so it is protected from precipitation
or contamination.

4. Mineral Contaminants.

The mineral contaminant amount of the CRM shall not be greateér than 0.25
percent by weight.
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5. Metal Contaminénts.

The CRM shall not contain visible metal particles as indicated by
thorough stirring of a 50 gram sample with a magnet.

B. Packaging.

The CRM may be supplied either by bulk or packaged. If supplied in bulk,
the CRM shall be supplied in moisture resistant containers. If the CRM is
packaged in bags, they shall be moisture resistant and the maximum
allowable tolerance per bag shall be plus or minus 2 pounds for bags
weighing 100 pounds or less. :

C. Labeling.

Each container or bag of CRM shall be labeled with the manufacturer
designation of the size and type of CRM, the net weight of CRM, and the
manufacturer lot designation. Palletized units shall contain a label which
indicates the manufacturer and production lot number designations, rubber
type, and net pallet weight.

D. Certification.

The supplier shall ship certificates of compliance with the CRM, which
certify that all requirements of these specifications are complied with for
each production lot number of shipment.

The Contractor shall submit to the Engineer the invoice for the CRM. This
invoige shall show the amount of CRM delivered to the project.

1127.04 ASPHALT CEMENT CONCRETE MIXES WITH CRUMB RUBBER MODIFIER
A. Asphalt Cement Concrete Mixes with CRM by the Wet Process.

1. General

The Contractor shall use the following provisions to produce asphalt
cement concrete with CRM by the wet process.

2. Asphalt Rubber Cement.

The Contractor shall uniformly blend compatible paving grade asphalt
cement, CRM and extender oil, if required, to produce asphalt rubber
cement. The asphalt cement used in the blend shall be grade AC-5 unless
otherwise recommended by the CRM supplier and approved by the Engineer.
The Contractor shall add CRM at the rate specified in the contract
documents.

The asphalt rubber cement shall meet the following physical
requirements:

10
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Apparent Viscosity, 347°F, Spindle 3, 12 RPM },E'Min 1,000

cps (ASTM D2669 Brookfield) - Max 4,000
Penetration, 77° F, 100 g, 5 sec.: 1/10 mm Min 50

(ASTM D5) Max 100
Penetration, 39.2° F, 200 g, 60 sec.: 1/10 mm Min 25
Softening Point: ° F, (ASTM D36) Min 120
Resilience, 77° F,: % (ASTM D3407) Min 10
Ductility, 39.2° F: 1 cpm: cm (ASTM D113) Min 10

TFOT Residue, (ASTM D1754) Penetration Min 75
Retention, 39.2° F,: % -

Ductility Retention, 39.2° F: % Min - 50

An asphalt extender oil may be added, if necessary, to meet the above
requirements for asphalt rubber cement. Extender oil shall be a
resinous, high flash point, aromatic hydrocarbon meeting the following
test requirements: ’

Viscosity, SSU, at 100° F (ASTM D88) 2500 min.
Flash Point, COC, °F (ASTM DS2) 390 min.
Molecular Analysis (ASTM D 2007):
Asphaltenes, Wt. % 0.1 min.
Aromatics, Wt. % 55.0 min.

3. Equipment for Blending and Producing Asphalt Rubber Cement.

Unless otherwise authorized by the Engineer, all equipment utilized in
production and proportioning of the asphalt rubber cement shall be
described as follows:

a) An asphalt heating tank with a hot oil heat transfer system or
retort heating system capable of heating asphalt cement to the
necessary temperature for blending with the CRM.

b) An asphalt rubber cement mechanical blender with a two stage
continuous mixing process capable of producing a homogeneous
mixture of asphalt cement and CRM in accordance with the ACC mix
design. This unit shall be equipped with a CRM feed system that
will not interrupt the continuity of the blending process when
supplying the asphalt cement feed system. A separate asphalt
cement feed pump and finished product pump are required. This
unit shall have both an asphalt cement totalizing meter calibrated
in gallons and a flow rate meter calibrated in gallons per minute.

1
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c) An asphalt rubber cement storage tank equipped with a heating
system to maintain the proper temperature for pumping and for
adding the asphalt rubber cement to the aggregate with an internal
mixing unit, if necessary, for maintaining a uniform mixture
within the storage vessel.

d) An asphalt rubber cement supply system equipped with a pump and
metering device capable of adding the asphalt rubber cement by
volume to the aggregate at the percentage required by the job-mix
formula. The interlock of the asphalt rubber cement and aggregate
feed system as specified in Article 2001.22 of the Standard
Specification will be required, unless otherwise approved by the
Engineer. ‘

Asphalt Rubber Cement Blending, Reaction, and Transfer Requirements.

a} Asphalt Cement Temperature.

The temperature of the asphalt cement shall be between 300 degrees
and 425 degrees F at the addition of the CRM.

b) Blending and Reacting.

The asphalt cement and CRM shall be combined and mixed together in a
blender unit, pumped into the agitated storage tank, and then allowed
to react for a sufficient time to meet the property requirements in
Part A(2) of this section.

c) Transfer.

The reacted asphalt rubber cement shall be metered into the mixing
chamber of the hot mix plant at the percentage required by the job
mix formula.

d) Delays.

When a delay occurs in asphalt rubber cement use after its full
reaction, the asphalt rubber cement shall be allowed to cool. The
asphalt rubber cement shall be reheated slowly just prior to use to a
temperature as recommended by the CRM supplier. It shall also be
thoroughly mixed before pumping and metering into the hot mix plant
for combination with the aggregate. The viscosity of the asphalt
rubber cement shall be checked by the Contractor. If the viscosity
is out of the range specified in Part A(2) of this section, the
asphalt rubber cement shall be adjusted by the addition of either the
asphalt cement or CRM as required to produce a material with the
appropriate viscosity.

Mixing of Asphalt Cement Concrete with CRM by the Wet Process.

The Contractor shall mix the asphalt rubber cement with the specified
mineral aggregate to produce asphalt cement concrete with CRM by the wet

12
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process in accordénce with Section 2303 of the Standard Specifications
and this section of these special provisions.

B. Production of Asphalt Cement Concrete with Crumb rubber Modifier by the
Dry Process.

1. General

The Contractor shall use the following provisions for producing asphalt
cement concrete with CRM by the dry process.

2. Production Plant Equipment.

The Contractor must use either a dual drum continuous mix plant or a
batch plant to produce asphalt cement concrete with CRM by the dry
process. :

3. Job Mix Formula.

The Contractor shall establish the job mix formula for asphalt cement
concrete with CRM by the dry process using a conventional volumetric
design procedure in accordance with Materials I.M. 510. The Contractor
shall use grade AC-5 asphalt in the job mix formula, unless otherwise
recommended by the CRM supplier and approved by the Engineer.

4. Mixing of Asphalt Cement Concrete With CRM by the Dry Process.

The Contractor shall incorporate the CRM as a dry ingredient into the
asphalt cement concrete during plant production. The Contractor shall
add the CMR at the rate specified contract documents. The Contractor
shall not allow the CRM to come in contact with the dryer flame and not
allow CRM to be taken in the baghouse.

1127.05 PLACEMENT.

The Contractor shall place asphalt cement concrete with crumb rubber modifier
(CRM) using conventional paving equipment in accordance with Section 2303 of
the Standard Specifications.

1127.06 COMPACTION.

The Contractor shall compact asphalt cement concrete with crumb rubber
modifier (CRM) in accordance with Article 2303.12, except that compaction with
pneumatic tired rollers will not be allowed. The Contractor shall furnish a
minimum of two rollers meeting the requirements of Article 2001.05, Paragraph
B or Paragraph F, of the Standard Specifications for compaction.

1127.07 METHOD OF MEASUREMENT.

A. Asphalt Cement Concrete With Crumb Rubber Modifier (CRM) by the Wet
Process.
When the wet process is used r produ
£

ing asphalt cement concrete with
crumb rubber modifier, the p

fo c
ollowing items will be measured for payment:
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1. Asphalt Cement Concrete/Crumb Rubber Modifier - Wet Process.

The Engineer will measure for payment the number of tons of Asphalt
Cenent Concrete/Crumb Rubber Modifier - Wet Process placed in accordance
with Article 2303.25, Paragraph A(1) of the Standard Specifications.

2. Asphalt Rubber Cement - Wet Process.

The Bngineer will measure for payment the number of tons of Asphalt
Rubber Cement - Wet Process used in accordance with Article 2303.25,
Paragraph B, of the Standard Specifications. The quantity of Crumb
Rubber Modifier blended in the asphalt rubber cement will not be
measured for payment.

Asphalt Cement Concrete with Crumb Rubber Modifier (CRM) by the Dry
Process.’ .

When the dry process is used for producing asphalt cement concrete with
crumb rubber modifier the following items will be measured for payment:

1. Asphalt Cement Concrete/Crumb Rubber Modifier - Dry Process.

The Engineer will measure for payment the number of tons of Asphalt
Cement Concrete/Crumb Rubber Modifier - Dry Process placed in accordance
with Article 2303.25, Paragraph A(1l) of the Standard Specifications.

The quantity of CRM incorporated as a dry ingredient into the mix will
not be measured for payment.

2. Asphalt Cement - Dry Process.
The Engineer will measure for payment the number of tons of Asphalt

Cement - Dry Process used in accordance with Article 2303.25, Paragraph
B, of the Standard Specifications.

1127.08 BASIS OF PAYMENT

A.

Asphalt Cement Concrete with Crumb Rubber Modifier by the Wet Process.

When the wet process is used for producing asphalt cement concrete with
crumb rubber modifier, payment will be made for the following items.

1. Asphalt Cement Concrete/Crumb Rubber Modifier - Wet Process.

For the quantity of Asphalt Cement Concrete/Crumb Rubber Modifier - Vet
Process placed, the Contractor will be paid the contract unit price per
ton in accordance with Article 2303.26, Paragraph A, of the Standard
Specifications.

2. Asphalt Rubber Cement - Wet Process.

For the quantlty of Asphalt Rubber Cement - Wet Process used, th
~ - |
A u
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with Article 2303.26, Paragraph B, of the Standard Specifications. This
payment includes full compensation for furnishing and blending the crumb
rubber modifier into the asphalt rubber cement.

B. Asphalt Cement Concrete with Crumb Rubber Modifier by the Dry Process.

When the dry process is used for producing asphalt cement concrete with
crumb rubber modifier, payment will be made for the following items.

1. Asphalt Cement Concrete/Crumb Rubber Modifier - Dry Process.

For the quantity of Asphalt Cement Concrete/Crumb Rubber Modifier - Dry
Process placed the Contractor will be paid the contract unit price per
ton in accordance with Articl: 23C3.26, Paragraph A, of the Standard
Specifications. This payment includes full compensation for furnlshlng
and incorporating crumb rubber modifier into the mix.

2. Asphalt Cement - Dry Process.
For the quantity of Asphalt Cement - Dry Process used, the Contractor

will be paid the contract unit price per ton in accordance with Article
2303.26, Paragraph B, of the Standard Specifications.

15
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=RIALS SENDERE MO, MATZRIALS SENDERE 0.
iIX ROT mIiX
iX CoOLD ~zZ=D-1 AM—1 =2
4 e -—
ZC0uRBz -A&1ID FROM STHETICN TO STATION TONE TODRY
=R&E VARIDUS PARTCHES 253,55

HINIMUM XAC FOR THIB AGBREGATE COMRBINATION IS 3
Sy REP=ERLT CONTENT GF S i ECCMMENDED TC 57

i}
b
m
A
Ry

20

NEPECTOR___Aetm L7 iy SLRNT




WA DEPARTMENT OF TRQNSDDRTQTIDN

REPORT NO: = DAILY REPORT OF ASPHALT PAVING PLANT @5—12-15%94

ru

PROJECT NUMBER: NH5-53-3(17)-——19-45 . CONTRACT NUMEER: 40411
CONTRACTOR: CEDAR FALLS CONSTRUCTION CO. COUNTY : HOWARD

MIX TY¥BE: B CLASS: 1 Siiz: 3/4 COURSE: BASE

MIX DESIGN NUMBER: AERD4-—-Z0QE RESIDENT =NGINEEZR: DECORAH RCE

FLANT 7YPE: BATCH PLANT. MAKE s HETHERINGTON-BERNER
POLLUTION CONTRCL EQUIPMENT TYPE: BAGHOLSE

ASPHALT SCURCz: KOCH SGRADE: AC-id
SGER. SDURCES: A%6@i1T  A%6@:7  R583GE

RECYIZLE 50URCZ: ~N/A PzRCZNT OF /AP IN MIX:

SizVWE L /E x 3/ 4 1/E 2S/8 4 3 ) 3@ & 1GE P2 )Y B
MIN. igg oi@ae @ 338 ¢ 85 75 36 4G S j =. 3
iaX. i@da | L@ D LQd 33 24 e 33 St 3.4
07 I AL S i 74} =3 =4 az Sy =z L =& 3.5 | 3.3 . S

e e g —— ey -~ =
DENRSITY RA=ZZORD _AD :
I
~E

o

2
(SIS

e LR G LR Wi &t DO diu PR IR L
it R Ha DGE Q. Qg Ge TEE da g
ot g Ae B da i Cia g

AvE. # JCGIDS: Ao
o NZwW Rl Iz MSE

W}
[§%]




2QGE =
REPORT NO: 3 NHE—-B3-3(17) ——13—-45 25—-12-1994
TEMPERATURE RECORD MATERIALS DELIVERIES
TIME 7 9 111 5 TYPE TICKET NO. RUANTITY
1

AIR 38 &z 66 7@ 7 7@ . AC-1w 4433833 25.71
A.C. 8@ 28w 275 28@ &73 =273

AGGR.

MIX Z2@3 2QS 325 S5 325 324S5

MAT
RECYCLZD MIX ONLY

TOTAL RAR USED TONSG:
TCTaL AGBR. USED TONG:
RAAP USED PERCENT:
25ER. USED PERCZANT:

SAMPLIS SURMIT:
PRTERIALS
=0T MIX-1
AGT mMIX

sC-.@ AT—1E—:

oo -7 Pl Sadbadi — mTOT TN R RS = e S S Wl Y = : =
Y A B ATION TO ZTATION N TaDRY TONS EREEEES s E—
- e T . — —_—~
VA A8TCREE =28, 74 F 0. B0

AYDRETED _IME SRC
TCLERANCE SANNST I :
OGN ANY SCRzEN #3390 AND ARG

COMBEINATICN IB
SECGMMENDED T3




REPORT NO:

CONTRACTOR:

IGWA DEPARTMENT OF TRAMSPORTATION

DAILY REPORT OF ASPHALT PAVING PLANT ¥5—-i3-13%4
PRDJECT;NUMBER: NHS5-63—-3{17}——13-45 CONTRARCT NUMBER: 4411
CEDAR FRALLS CONSTRUCTION CO. COUNTY: HOWARD
CLASS: 1 SIZE: 3/4 COURSE: EASE

MIX TYPE: B
MIX DESIGN

NUMBER: ABD4—-Z@2@6

RESIDENT ENGINEER: DECORAH RCE

PLANT TYPE: BARATCH PLANT MAKE: ~ETHERINGTON-BERNER

POLLUTIGCN COMTROL EGUIPMENT TYPZ: BAGHOUSE

ASPHALT SOURCE: KGEH GRADcS: AC-ia@

A866R. S0URCES: AS6417 ASealT L5658

RECYCiz B0URLCZ: N/A DEREENT OF RGP T mMIX:

Sicvz 1 i/z2 i =/ 4 i/E 2/6 4 5 s = S 18 A
mIf. iy @@ o =228 B35 76 1 3B 1 46 Paa i PR
MEx. pgrain] i@ i lae 33 1 3@ 7@ ¢ 38 ca i i 3.2
47 1@ iaa 35 . 55 8z I =& P T L Aa@g i Zé 2.3 LA, Ll =

L il WA W NG DL Ao B e G
2, Jag o DIEVE G B Dl D 0
BT il ity i a1l R i ol
i A AvE. ® YOiDS: Gl
CUTLIES: @do2@ ~NZW G 2.1 NMA
NDED TOTAL PERCINMT 5.00: 5.3
AZRECENT H/.C. 0 5027
NUCL_ZAR 2ERCENT A.C.: /A




REPORT nNO: 4 NHS5-63-3(17)——13-45 AS—-13-1934

TEMPERATURE RECORD MATERIALS DELIVERIES

TIiME 7 3 it 1 3 ] ) TYPE TICKET NO. QUANTITY
RIR 5S4 6@ 686 72 74 78 AC-1@ 4435139 25. 63
A.C. 278 27@ 275 27@ =7@¢ 27@

AGGR.

MIX 3@5 320 325 2@ ZE2@¢ 2ze

RECYCLED MIX ONLY
TOTAL RAP USED 7TONG:
ToTAL AGGR. USED TIANE:
RAPF USED PERCENT:
AGGR. UBED PERCENT:

SAMPLZS SURMITTZD - SAMPLES SusMIT
MATERIALS SENDEZRS NO. MRATERIALS SENMDERS ~6.

AUT AIX ~37T MIX

=0T mIX CCLD FEED

Ac—-

ZOURSE _A/ID FROM ITETICN YO STATION CivE TODRY TCNE TS DRTE
SHSE VARRIGULSE AQTCHES 181.37 3153028

TIME BLANT CRERATIED: V@@ S - S:@@ A 5. MIX WARSTED: &4TaE

SPREZIFISATIONE app JIaZlE YO TRIS SRCSECT

ZE-EiaD

O7=zZR SRECJECT DARTH SYDRATED L IME 3RC
85 2CR 553-31i@Z TiHs SRADATICN TCLERANCE TANNDT SXADZED THE

WASTER RANGE BY MCORE ThRN 3% ON ANY SCREZN 32 AMD LARGER.

OR THIZE SAcGRGRTEZ COMBINATION IS5 3.33%.
MNTENT OF 3.38% D5 RECOMMENMDED WO 37RRYT THIS JCE.




- o

¢

:GWA DEPARTMENT OF

REPORT NO: S
PRCJECT NUMBER:
CONTRACTOR: CEDAR
MIX TYPE: B CLASG: i SIZE:
MIX DESIGN NUMBER: ABD4-20@@6
PLANT TYPE: EBRTCH

POLLUTION CONTROL EQUIPMENT
ASPFALT SDURCE: KOCk

AGGR. SCOURCES: A3e&@iT A36a17

NHE—-83-3({i7)——15-45
FALLS CONSTRUCTION CO.
3/4
RESIDENT =NGINEER: DECORAH RCE
ALANT HETHERINGTON-BERNER
TYPE: BAGHOUSE

DAILY REPORT OF ASPRALT

AZeS02

TRANSPOXRTATION

MAKE :

CONTRAC
COUNTY :
COURSE::

PAVING BLANT

-
H

NUMBER:

V5-16—-1394

43411

HOWARRD

BASE

GRADE =

AC-1@

RECYCi =z SOURCZ: N/7AR PBERCENT OF RAP IN mIX:
SIzVE 1 /2 i Z/4 A2 278 4 3 iB @ S L@@ Q@
MIN. iag ;. 1@ 35 i 85 75 55 i 45 i i =@ i io2.E
vGX. 7 L7, B 2172 B R v 172 B R L 2@ 7@ ] -1t 8.4 i
=07 i SRYI7 B 717 B A i 2z i 832 I 53 = 43 =5 i P.3 S.3 P b4.4
B ed et Ve = —— o~ ey s ae mem - — - re—— = e N e P T an)
JENSITY RZIZORD B DEAMBLITY s RJA ) 3525 DEMNMS LY ZTFTo. R DEND.

~AB Y8iDGE: ﬁ.@l“ﬁ% INTERNDED LIS T ISANESS: Lnenes

# 1 e e E 2 =E wS x7
CoOuREZ _5ID
STRATION
CL. REFzRENCE
HICANES .

= DEN Q. QGd Giu SAE LY, 1217 di. Jigd A GG @, o Zi. QEG
= DE @ Q@ Qo QG (o v i ppatnin i DT i B AT
=i Gi. 7 i i 0 ) g &, i o

072 RVE, DENSITY: &.aQid AVE. % DENSITY d. QG AVG. % VOIDS: Q. @
DENBITY S Il Ay LOW ZJUTLIER: . 2e =16 SUTLIZR: @, ad oW e 1.3 N/DQ
INTZNDED ADDZD BPERCENT ALC. s INTZNDED T07ALL BzRCENT ALZ.: 5.8
PERCENT A.0. BY TARNK STiCH: 5.Q7 TOTRL PERCEZNT ~.Co s S5.987

RATIO: B

‘BITUMEN

i)

COMtENTS: DEPRThH PATCHIME HAwY.

FubL

NUCLEAR 2EICSNT HA.o. : ﬂ%/ﬂ




-
-
[y

PRGE =2

REPORT NO: S NHS—-63-3(17) ——19-45 A5-16-1334

TEMPERATURE RECORD ' MATERIALS DELIVERIES
CTIME 7 9 11 1 3 S TYPE. = . TICKET NO. GQUANTITY
AIR S& S4 38 6@ 65 . 7@ : o
A.C. 27@ 27@ 275 =28@ 285 =8
AGGR.
MIX 313 335 34@ 34@ 3435 345
mMaT
RECYCLED MIiX ONLY

TCTAL RAP USED TONS:
TOTAL AGGR. L5z=D TONS:
RAP USED PERCENT:
AGGBR. UBED AERCENT

SAMPLES SUBMITTEL SAMPLIZE ZUBMITT=

MATERIALS SENDERS MO MRTERIALS SENMDERE NG

HOT MIX =07 MIX
HOT mMIX _ COLD FEZED

COURSS L AID FREM STATION TO 3TATIONM TGS TODRY TONMS 7L DATZ
HRSe VARIGCUS PRTCRING 284,72 i@, &
TIME PLSMT JPERARTEDR: 7:2¥ A - Z:30 M ~35. MIX WRETZD: 44Is5T2
SPESIFICATIONE ARSIz TD ThRIE SRGIECT

=53-Z123

T TOLZRANCE CANNGT EXCESD ThE
N 3% OM ANY SCREEN %30 AND LARGER.

INIMUM AAC FOR TRIE SGBORELDATZ ZOMBINATION I 33
ﬁm ASPARALT CONTENT OF 5.8% S RECOMMENDED TC 37VART T=I5 JOE.
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:0WA DEPARTMENT OF TRANSPORTATION
REPORT NO: & DARILY REPORT OF ASPHALT PAVING PLANT @5-17-1334

PROJECT NUMBER: NHS—63-3(17)--19-435 - CONTRACT NUMBER: 4@411%
CONTRACTOR: CEDAR FALLS CONSTRUCTION CO. COUNTY: HOWARD

MIX TYPE: B CLASS: 1 SIZE: 3/4 COURSE: HASE

MIX DESIGN NUMBER: ABD4—-2Q@6 RESIDENT ENGINEER: DECORAH RCE

SLANT TYPE: BRTCH PLANT MAKE: HETHERINGTON-BERNER
POLLUTION CONTROL ERUIPMENT TYPE: BAGHOUSE

ASPHALT SOLRCE: KOCH . GRADE: RAC-i@
AGGR. SOURCES: A3S6@17 AS6A17 A36SE2

A=CYCLEz SOURCE: aN/A PERCENT 07 RAP IN MIX:

SIZVE 1 i/ i 3/4  i/8 378 4 ) 18 3@ =@ U =0
MIN. 128 1@@ @ B8 {85 1 76 | S6 i 46 | i3 ; : LE.g
HAX. @@ ;@@ 1 @@ ! 93 ¢ 3@ L 7B i S ; =T, i P 3.9
LOT & IB@ i @@ ;33 i 3@ L3 i 32 ¢ S& 41 i 24§ 8.7 i S5.@ 1 4.4
SENGITY RECCORD LAE DENSITY: W/K S50LI0 DENSITY: /A SPEC. % DENE. :
_AE wOIDS: <er#f/A INTENDED LIFT THIZKNESS: irches
%1 #2 33 34 =3 36 =7
COURSE _&31D
ATATION
Ci REFSRENCE
“i-ITA4NESS
CORS DENSITY 2. 2Q2 2. QR G BTQ . 0@0 2. ZA@ @. 2GE 3. DR
w 0F DENSITY #. QD B PO F. DQD H. TR 2. 299 Fi. DRT 3. DET
OZRIIMNT WOIDS A9 2. 2 2. @ F. @ a. e a.m 2. @
0T : 0 AVG. DENSITY: @.9@0 00 SVE. % DENSITY: Q. @@@ SVE. % VOIDS: aL @
JTMNSITY 2. I.: D.0@ LOW CUTLIER: @.8@ =ISh SUTLIER: @ @0 NEW G. i.: N8
CNMTINDED ADDED 2ERCENT A.C. : INTENDZD TOTAL PERCENT A.C.: =.83
PERCENT B.C. BY TANK STICH: 5.9i TOTAL PERCENT ALC.:  S.9i
STLUIR/RITUMEN RATIG: .74 NUCLEZAR PERCENT A.C.: MA/A

COMMENTE: FUii DERTH 2ATCHING HWY. <3




PAGE 2 - SR

REPORT NO: 6 NHS-63=9(17) ~—19-45 25-17-1394
TEMPERATURE RECORD E MATERIALS DELIVERIES

TIME 7 3 11 1 3 5 TYPE TICKET NO. GQUANTITY

AIR S@ 55 6@ 65 7@ 7@ , AC-1@ 4433194 25.68

A.C. 285 285 285 23@ 29@ 235, 3/4STONE 23 TCK'S  4@3.95

AGGR. _ '~ 3/8STONE 6 TCK'S 33, 45

MIX 30@ 31@ 315 310 315 315

mAT

RECYCLZD MIX ONLY
TOTAL RAP USED 7TONS:
TOTAL R[RGGR. USED 70ONS:
RAP USED PERCENT:
AGER. USBED PERCENT :

SAMPLES SUBMIT D SAMPLES SUEMITTED

MOTERIALS SENDERS nO. MATERIALS SENDERS NO.
07T MmiX HGT MIX
HOT MIX CoLD F=ED
82—
COLRSZ LAID ~RGM 3TRTION 70 B5TATICN TEnMS TODAY TONS TO DATE
BASE YARIGUS BARTCRIMG 255.78 LAER.T
TIME SLANT OPZRATED: T:ri@& SMm - Z:3@ °M _38. ¥IX WRABTEI: SSis4@@
SPZCIFICATIONS ASPLIZAELE T3 THIE =R0J=CT
55-3. &S

O7Ti-ER PROSJZCT DATH _ HYDRATED LIME 3RC
AS 3ER 35-31@5 THE SRADATION TOLEZxRANCEZ CAnNmDT ZXCEED TH

MASTER RANGE BY MORE THAN 3% SN AMY SCREZN 3Z@ AND LRRGER.

ainIMUM % AC FOR THIE AGGREGARTCS COMBINATIONM 1B 3. 33%.

PN BSPRALT CONTENT OF S.8% IS5 ReECOMMENDZD TC 5S7TART THIS JGH.

FLANT INSRZITOR

CZRTISICATION NG

_ANT WONITOR 9[&/&«7 49«/’!‘-

e WUSp
S L AT ION NG

o
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’ I0WA DEPARTMENT OF TRQNSPDRTQTIDN.VVL
REPORT NO: 7 DAILY REPORT OF ASPHALT PAVING PLANT. @S—-19-1934

PROJECT NUMBER: NHS5—63-3(17)-—13-45 CONTRACT NUMBER: 4@411
CONTRACTOR: CEDAR FALLS CONSTRUCTION COC. COUNTY : . HOWARD

MIX TYPE: B CLASS: 1 - SIZE: 3/4 COURSE: BASE

MIX DESIGN NUMBER: AED4-22@6R) RESIDENT ENGINEER: LECORAK RCE

BLANT TYPE: BATCH PLANT MAKE: HETHERINGTON-BERNER
POLLUTION CONTROL EQUIPMENT TYPBE: BAGHOUSE

ASPHALT SOURCE: HKOCH ' CRADE: AQC-i@
AGGR. SOURCEB: R36@i7 A6A17Y AS636AE

RECYCLZ SOURCE: N/A BEICENT OF RAP TN MiX:
3IzvVe 1 i/82 i /4 i/E /8 a a 16 S S@a 1@ i
MIN. ig@ :+ 1@g@ : 28 i B3 1 T8 i ZE i 4B y3@ ; R B
MmAx. ida o 1@ 0 @@ o 3839 i @& . 7@ i 38 I ; i i3 ;

.
0T 1 @@ ¢ @@ ;9B . I i B i 62 | SE . AL 1 2T 1 8.3 i 5.3 . 4.3
DEMSITY RECORD - LAE DENSITY: 2310 55LCD SEnS:Ty: 2433 35EC. # DEwS. :
LAE YOIDS: e 5. INTENDED LIFT THICKNESS: :mones
#1 L #3 =2 #5 e #7

CCURBE LAID

STEVION

CL REFZReENCE

et ¥ N hagkund
L R T .:‘.S

CCORE DENSITY 7, O @ ZE &L a0 @ naE A, BST @ 20
% OF DENBITY 2. DOG F. QG i, DI A D@ 2. 2o
' @ P B @ @3 i i B

~57 . AVE. DENMSITY: 2.000
DENBITY J.I.: @9 LOW JUTLIE

INTZNDED ADDED 3ZRCENT A.C.: G INTEINDEDR TOVARL ~=RCENT Al Sa i
QJERCENTY S[.C.0 BY TRNH STICK: E.38%9 TCTRL #ERCERNT ALl @ S.85
SILLER/RITUMEN RARATIO: 75 NUCLZHR FERCZNT A.Z.: .o

ATIFICATION SN0

Ui




-4 "

DQGC l_

REPDRT NQ: 7 NH8-63-3(17)—-—139-45 B5-19-1534
o TEMPERATURE RECORD MATERIALS DELIVERIES
TIME 7 = 11 1 3 S TYPE TICKET NO. QUANTITY
QIR S@ s@ 73 76 78 78 : AC-1@ 4433236 23. 39

A.C. 259@ 285 285 =295 293 295 aC-1@ H433253 =25. 8@
REGR.

MIX 300 32@ 35S 385 31é 3la@

maT
‘ RECYCLED MIX ONLY
TOTAL RAP UBED TONS:
TOTAL AGGR. USED TONS:
RAP USED PERCENT:

AGER. UBZD AERCEZMT:

HQMP»ES SURMITI =D SAMPL=S SuBMITT=D
MATZRIALS SENDERE iNG. MATERIALS SENDERS NG
HOT %LX 407 MIX
=07 ™MIX COLD ~zZED
ac-
ZOURSZ LAID FROM 3TATVION 70 STATION G8 T0DAY TONS 7O DARTE
2RSS VRRIZUS RPATCHING Z47.48 i8ia. 285

2TnER FROJECT DATA SYDRATZD LIME SRC
S5 2ER 53-3id5 THE SRADATION TOLZFAANCE CANNDT ZXACZzZD THE

AASTER SANGB= BY MORE THAN 3% GN ANY SCREEN #3% SND _ARBER.

aipiMM X AC FOR THIS SGERECATE COMZBINATION JE S.33%.

AN BEPHALT CONTZNT OF S.8% I8 RECOCMMENDED 70 BTART THIs JO
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o R I0WA DEPARTMENT OF TRANSPCRTATION .
REPORT ND: 8 - - DARILY REPORT OF ASPHALT PAVING BPLANT BS5—-13-1394

PROJECT NUMBER: NHS—63-3(17)-—13-45 CONTRACT NUMBER: 4Q411
CONTRACTOR: CEDAR FALLS CONSTRUCTION CO. COUNTY: HOWARRD

MIX TYPE: B CLASS: 1 El1ZE: 3/4 COURSE: BASE

MIX DESIGN NUMBER: ABD4-Z0@6€\ RESIDENT ENGINEER: DECORAH RCE

PLANT TYPE: BATCH PLANT MAKE: HZTHERINGTON-BERNER
RPOLLUTION CONTROL EQUIPMENT TYPE: BAGHOUSE

ASPHALT SOURCE: A0CH SRADE: RC-1i2

AGGR. SDURCES: A%6@17 ASEa17 A365a2
IECYCLE S0URCT: N/A SZRCENT OF 3RO IN MIX: 3.3
SIZVE i 1/8 H I/4 /2 3/8 4 3 16 30 =@ QB =290
MIN., 19@¢ | 1@ ;. S8 ;8% i F& i =& ag 3 ; I M
MAX. 1Q@ ¢ O1@@ : 1d@ i 9T i 3@ 78 =8 50 i P 3.2
a7 2 @@ ! (@@ i 33 ;i 9@ az &1 43 38 zz 8.4 i S.5 . 4.7
mEITY: &470 SZEC. % DEMS. :
: TAICHANESE: inches
. DRE A BEQ Ji. G
G DD A AAE 2, DEE
@ D AL
o7 - SGVE. DENSITY: &l 30 BVG. % YiOIDS: @@
SENSITY 3.i.: 2.D% 0N SLTLIER: D, FE NEW Gl .2 N0
ADDED ATRCENT A.C.: ERCEMT S.0.: 5.1
5.0, AY TANK STICH: C.:  S.3@
ITUMEN RATID: . & A.C.: 5732

COmMENTS: FuUli DERTH 28TCSING AWY. &3
HIX NG. ABRDLH-2206eR1




PAGE 2
REPORT NO: 8 NHS-63-2(17)——13-45 @5—-13-1354

TEMPERATURE RECORD MATERIALS DELIVERIES
TiMe 7 3 11 1 3 3 TYPE TICKET NO. QUANTITY
AIR o6& 73 76 81 81 84 AC—-1@ 4433271 25.78
A.C. 232 23@ 238 =5@ 36d 0@ ' 3/48TONE 3@ TCK'S 476.3
AGGR.
MIX 3@@ 305 31@ 31@¢ 315 313
MAT

RECYCLED MIX ONLY
TOTAL RAP USED TONS:
TOTAL AGGBR. WBED 7TONS:
RRP USED PeRCENT:
RGGR. USED PERCENT:

SAMPLES SUBMITTZD : SAMPLES SUBMITTIED

MATZRIALS SDMDERS . YATERIALE SENDERE WNC.
Ad7T miX A07T MiX
HOT MIX CGiD FEZD
Al—
—_3GRB: LRID RO STATION TO 3TATVION TONE TODAY TONS TO DRYzZ
cARSE JARARIOUS PRTCHING ZE4. 32 2874, 58
TIME QLANT CRERATED: S:15 — 4:2:iT B B8, MIX WRSTEZD: 238%a&
SRECIFICDATICNS APPLICARBLEI T THIB 2ROSZCT
moo= e
fon oo Sunur SN A Pyt

CTHER RARGIECT DATH SYDREVED LIME SRC

=
A8 FER 55-5ié3 TR
a

SRADATION TOLZZANCE CANNG?
MASTER RANGE ZY T 3

& =
FE THAN 3w OGN ANY SCREEN

YINIMUY % AC FOR THIE AGORESATIZ CCOMBINATISN
AM ABRREELT CONTEMT OF S.8% 15 RECOMMZINDED TC 37VART Thi TOE,

{




_ OWR DEPARTMENT OF TRANSPGRTATION
REPORT NO: 3 DRILY REPORT OF ASPHALT PAVING PLANT B5-2@8-1934

OROJECT NUMBER: NHS5—-63-9(17)-—13-45 CONTRACT NUMBER: 490411
CONTRACTOR: CEDAR FALLS CONSTRUCTION CO. COUNTY: ROWRRD

miX TYPE: R CLASS: 1 SiZE: 3/4 COURSE: BASE

MIX DESIGN NUMBER: ABD4—20@6 2 RESIDENT ENGINEER: DECORAH RCE

ALANT TYPE: BATCH PLANT MAKE: HETRERINGTON-EERNER
POLLUTION CONTROL EQUIPMENT TYPE: BRGHOUSE

ASPHALT S50URCE: KOCH GRADE: AC-1a
AEGGR. S5CURCES: AY6WI7 A%SB@17 PAIeIA

IECYCLE SOURCS: N/A PERCENT OF RAP IN MIX: 2.2
SIEVE @ i/2 i /4 ifE 3/8 4 3 = @ =2 1@9 Zo@
MIN. Q@ | i12@ i 398 8 i 76 i S& ! 46 P39 ; =
»AX. i@ | 1@@ i 9@ | 93 I %@ i 7@ i T8 | 3@ i S. D
_OT @@ ;@@ i 33 0 3@ i A= i &2+ EQ@ 38 23 5.3 i 5.3 4.5 i
SENGITY RECORD  LAR DENSITY: 2.329 5000 DENSITY: 2.9493 S8IC. i DENE. :
—RE VGIDB: & 477 INTINDED LIFT THITHKNEES: incnes
#3 HE " = S =6 7
TCURBE _AID
STATION
C_ REFERENCE
TSICHKNISS _
=5 a. ARG A ST Do AR @, e GG D, ARG W G
D TTE Ta 2D ; A BT Fiu QD D DB 7. A
2. @ 2D 2. [ @ . @ e @
s S AVE. DENSITY: Q.04 SVG. % DENSITY To DRG AVE. % VOIDS: 9.2
DENSITY S.l.: 2,00 LDW SUTLIER:  $.8@  =EBR SUTLISR: A.DT 0 ~NEW Gl l.: N8
INTIMDED ADDED SERCENT R.C.: @3 IN ZL TOTAL PERCENT A.C.: 6.3@
DERCENT A.C. BY TANK STICK: =.82 7 ITACIMT A.C.:  S.3a@
TIL.ER/RITUMEN RRTIO: .72 MUCLEAR PE3CENT 9.2.: 45277

COMMENTS: FULL DEDTH 2ATCAHING ~WY. 63
MIX NC. ABDY4-ZAAGRS

’ 33 _
aﬁééﬁéééi@___w SLANT ﬂGNITQR_7Q<ZEES7 _________

CERTIFICATION G 7 A




PRGE =2
REPORT nNO: 9

TEMPERATURE RECORD

NHS-63-3(17)——13-45

05-20-1994

MATERIALS DELIVERIES

TiME 7 3 11 1 3 S TYPE TICKET:ND.T'QUQNTITY
RIR 6@ 7@ 75 86 82 8z 3/48TONE 139 TCK'S . 220.5
A.C. z8@ =8@ =220 =8@ 275 270 AC—-1@ 4433318° . 25.7
AGGR. AC-1@ HL433335 =6.28
mMIX 3@5 31@ 31@ 319 318 310
MAT
RECYCi =D MIX ONLY
TOTAL RAP USED 7TONS:
TCTAL AGGR. USED TONS:
RAP USED PERCENT:
AGEGBR. USED S=RC=ENT:
SAMPLES SURMITT=ZD S/MPLES SURMITTID

MATERIALS SENDERS MO. MATERIALS SEMDZRE NO.
=07 MiX MIx
AOT MIX D ~zZ=D
AC-
COURGE _R/RID ~X0OM 57ATION T8 374TID TONEG TODA TONS T3 DARTE
HR5E VERIQUS PRTCHING ZiZ. 4% =267, 35
TIME FPLANMT CPERATZED: S5:@2 AM ~ &334 _3E. MIX WRETED: [ERTSd

A5 2ER S5-3125 THI 3R o
=

MASTER RANGZ ZY MORE THRAN Z

g o gy - —

MIMIMUM W 20 FOX THIZ S
AN ASPEALT CONTENT GF S. 8%

—_——
f e

i~
I8 RECIOMM=

CEMNOY ZXC=Z=D Tiic
ON ANY BCREEN 3@ AND LARGER.

HIMATION I35 S.3E5%.
NDED TO 3START YRI5 JCE.




I0OWA DEPARTMENT OF TRANSPORTATION _ s
REPORT NO: 1@ DAILY REPORT OF ASPHALT PAVING PLANT @5-26—-1394

PROJECT NUMBER: NHS5-63-3(17)-—13-43 CONTRACT NUMBER: 4@411
CONTRACTOR: CEDAR FALLS CONSTRUCTION CO. EOUNTY: HOWARD ’
MIX TYPE: B . CLASS: 1 SIZicg: 3/4 COURSE: BASE

MIX DESIGN NUMBER: ABD4—20@6R2 RESIDENT ENGINEER: DECORARH RCE

ALANT TYPE: BATCH PLANT MAKE: HETHERIMNGTON-BERNER
POLLUTION CONTROL EQUIPMENT TYPEZ: RBAGHOUSE

ASPHALT SOURCE: XOCE GRAD
AGGR. SOURCES: AS6Q17 A[AI6AL7 AI63A:

RECYCLE SOURCE: N/AA PEREC=NT DOF RAP N #MiX: a4.@

I

: AC-i@

SIgvE 1 /2 i 374 i/ /8 4 a8 tE i 17 1aa 47217 B
MIN. ig@d i i@@d i 28 | BS | T& i 56 i 485 P17, i . c.@
MRX. iaa 1 i ) 3% 0y 5@ 1 7a 38 = ; i 3.4

£OT7 1 2@ @@ Y 39 i 33 i 73 | 5% 51 i 41 24 a.s5 == 4,3
TENSITY RECCGRD LAE DENS:ITY: N/ SCLID DENGITY: /A 3PS, R ODENS. :
_AR VOIDS: &—alMfA INTENDED _IFT THICKMESS: inmcnes
#1 HZ #H3 T4 @S F0H F7
COURSE LAID
3TATICN
T REFERENCE
THICKNESS
CORE DENEITY T BB Jl. QDT @ DG Jt. BAG . G@EE Ti. DG A, GHE
% OF DENSITY Y17 S Y 1717 T DTG K. DD T B L, s 0
SERCENMT YOIDS o @ Aa B T B, @ Ba@ G I @
07 L EVE. DENSITY: @. Q0@ GVE. % DENSITY: @l 3@ AVGE. # VYOIDS: @&.@
SENSITY GLi.: Q.99 (OW OUTLIER: Q.0@ Si5H DUTLIZER: Q.90 ~EW G.I.: i/a
INTENDED ADDED PERCENT /.C.: £-30 INTENDED TOTSL 2ERCENT 3.C.: 5.2@
SERCENT S8.0. 3Y TANK 3TICK: £.@7 TOTAL PERCEMT HB.C.:@: 6.87
TILLSRRITUMEN RATIO: .71 NUCLEAR PERCENT &.C.: AV/A

COMMENTS: FULL DEPTE DATCHING AWY. &3 - MixX nO. ABD4—ZBQERE
MRY 23 - 3@.3 TONS, MAY 24 — Z@.735 TENE., MAY & — 47.3 7T0MG.
MRY 6 - i@. 33 TUOMB. THIS REPORT REPFREBENTS YHZBE ~FCiLA DAYE

&

A.
¢£’ Vi
/ . 35 ’/' (_‘/&."""‘" %‘M/
BLANT INSPECTOR 442m42?22%¥f _ PLaNT wawxva&__f&___72_*_gi; ________
CERTISICATION WO /23 ' SEFTIFICATION NG




PAGE 2 LR

REPORT NO: 1@ ' CINHS=63-3(17) ——19-45 @5—-26—-1994
TEMPERATURE RECORD MATERIALS DELIVERIES

TIME 7 9 11 1 3 S TYPE TICKET NO. QUANTITY

AIR 6@ &35 78 : 3/4STONE 27 TCK'S. 448.55

A.C. 255 265 275 S 3/8STONE 13 TCK'S. 215. 34

AGGR. AC-1@ 4433405 25. 6@

MIX 305 305 305 AC-1@ 4433439 5. 77

MAT

RECYCLED MIX ONLY
TOTAL RAP USED TONS:
TOTAL AGGR. USED TONS:
RAP USED PERCENT:

AGER. USED PERCENT:

SAMPLES SURMITTE SAMPLES SUEBMITTED

MATERIALS SENDEZRS NO. MATERIALS SENDERS NGO
H07 MIX HA07T MIX
=07 MIX ' COLD ~EED
COURSE LAID SROM S57RTION TO 87ARTION TGNS T0DAY TONE TC DATE
EASE VARICUS BATCHING 1:56.38 ZH86. 37
TINME PLANT OPRERATED: VARIDUE L35, MIX WRBTED: Z=Z&7TAES
SRECIFICATIONS ARDLIZAR.T TE ThIS ERIOSECT
S5-ZIaE
O7THAER SREJECT DATA , HYDRATED LiME SFEC
AS P=n 58-3:@3 THE SRADARTION TOLIZIRANCE CANNDT EXCZZD THs
MASTER XANGE BY MORE THAN 3% 3N ANY SCREEN 3@ OND _ARGER.

AINIMUM % AC FOR TiHIS AGBGBRERSTE IS S. 33%.
AN ASFHALT CONTZENT OF S.8% IS IECOMMENDED 7O 3TART THIS JCH.

A 36
_ANT INBSPECTOR. 442u2§22_ 2y
= =

B g

EZRTIFICATION 40_4423_




Appendix C
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' PROGRAM NUMBER- P2220050
 COMPUTER RUN DATE- @8- 18-94 HR 5856

4

OFFICE OF MATERIALS
ROAD RATER

COUNTY- HOWARD - 'BEGINNING ‘MP
U.S. ROUTE...... SNO . ENDING MP. ..
PAVEMENT TYPE... "COMPF™ COMPUTED MIL

M-P - - SENS 1 - SENS"2-

£ 116.000 2.01 1.78 1.40 1.06 , 3.43 156.
i 117,000 ,

1 120.000 ,
121,000 . o
§124.000. . - - 27 2.89 -

{ 125.000

: 128.000 3.04
i129.000
f132.000 C
F133L000 ey o i

G4z " EaE

X X ok % A& & £ % * x * *x * x x S UM Y
i SENSH
DIRECTION | STD.DEV. MAX(:. MIN
I
|
|
)

x k¥ ok K Kk Kk k ¥ Xk ¥ *x X X ¥ X
BEG. END !

‘.86 Y427
©.54 2.78 1. . .
.91 4.27 A. . . i

N/E
S/W
comMB

Ly

DATE o
TESTED  AVE.SR AVE.SQIL K *
*

»

* ¥




PROGRAM NUMHEER- P2220050 . ~ OFFICE OF MATERIALS
COMPUTER RUN DATE- 08-18-94 HR 8506 ROAD RATER TESTS

COUNTY- HOWARD

U.S. ROUTE...... SN@2 i ‘ EAR: Bl :
PAVEMENT TYPE. .. COMP COMPUTED MILES . . ’ A . 14:09

TEST TYPE.

M-P SENS 17 SENS 2

. 206.000 6.53 4.20 3.32 2.64 1.28 50.

{ 207.000 :

$210.000 o 419 e 248 s 2360

£ 211.000 o .

{214,000 '2.70 C2748 4l

1 215.000

1 218.000 5.98 4.12 3. . . .

£ 219.000 ‘ v , o 3.00 2.45 2. ee 2.35 50.

1 220.000 . : S R L2298+

[ 222.000

* % x % * x % % * x x + * x S UMMARY OF DATA*****«*****«******:&;
1

SENS1

* K d Kk Kk A n

* *
i SENS3 i SENS4 | l AVE.  80% i AVE. i BEG. END i
DIRECTION | STD.DEV. MAX. MIN. AVE. CAVE. | AVE. | SCI SCI/SENS{ | SR SR | SOIL K | TEMP TEMP |
N/E { 1.63 6;53' 2.70 4.58 by 4 6.330 if 1,79 1.37 { 144 { 80. 80 }
- s/W | ©.69 3.38 1.63 2.55 85| "1is6 | 045 @.178 | 2.79 2.25 | 152, | B84. 84
coM8 | 1.59 6.53 1.63 3.56 2.24 | 1.85 | ©0.98  ©.276 | 2.29 1.66 , 148. |

x
* TESTED AVE.SR AVE.SOIL K =
* *

1
D
b
0
HE 3
P a
T 0
s




. PROGRAM NUMBER-
: COMPUTER RUN DATE- ©08-18-94

COUNTY - HOWARD - S

u.s.

ROUTE...... SNO3
PAVEMENT TYPE... COMP

M-P
! 236.000
| 237.500
£ 238.000.,
{208.500 ¢
$239.000
| 239.500
: 240.000
| 240.500
L S U .
I
DIRECTION { STD.DEV.
N/E } 1.84
coMe | 1.81

ey

&‘i

- DATE

TESTED AVE. SR

P2220050 ‘ - OFFICE OF MATERIALS
HE 5506

-+ BEGINNING. M

SENS 1 SENS3 | SENS4 | AVE.  BOY%
MAX. MIN. AVE. 80% AVE. | AVE. | SCI  SCI/SENST | SR SR
6.84 2.52

13.32,:1,92:

6.84 1.92

AVE.SOIL K
) *

ROAD RATER

" ENDING .MP. .-
COMPUTED MILES..

R Y 4 % * % % REMARKS: SECL- SUPERELEVATED CURVE, LOW SIDE. SECH- SUPERELEVATED CURVE, HIGH SIDE




. PROGRAM NUMBER- P2220050

OFFICE OF MATERIALS
{ COMPUTER RUN DATE- @8-18-94

ROAD RATER

COUNTY- HOWARD
U.S. ROUTE...... $N@4

FREQ. HZ... :
~ _sNea E |
PAVEMENT ‘TYPE . . —COMP ¢

DISP %L
TEST TYpPE..

£ 243.000
£ 245,000

12467000 .

1 249.000 ..

1 250.000 : - S
i 253.000 2.16 1.91 1.85 1.60 3.02 138.
i 254,000 . . . . .

: 257,000
: 258.000 .
i 261.000

x ok * kx % x x % % *x *x * * S UMMARY OF D ATA * *x % % % & % % % % % % * * % % * *
SENS1

W gaTE T e e
* TESTED AVE.SR AVE.SOIL K «x




OFFICE OF MATERIALS

PROGRAM NUMBER- P2220050 l o~
' COMPUTER RUN DATE- 08-18-94 A= S50 ROAD RATER TESTS
.~ COUNTY- HOWARD BEGINNING M. i 26 3 WEATHER “SUNNY. ™ -
U.S. ROUTE...... SNOS  ENDING MP.... 0BS. BROWN: ANDERSQ

PAVEMENT TYPE... COMP™ " COMPUTED MILES™™

M-P - SENS 1
. 263.000
i 264.000 . S a.17
1267:000 .
i268:000 - AT T
£ 272.000 4.88 . .
£ 275.000 ' 5.08 1.98 1.68 1.45 1.60 225+
 276.000 2.41 ‘ o
1 278.000 - ¢ T 2.59
[279.000 . .- v
x x x x x % % x x %x x *x *x *x x *x x x *»x * S UMMARY 0O.F DATA * % K %k X ok % ¥ Kk X Kk Kk Kk Kk ¥k k %k &k ¥ X K ¥ ¥ K X ¥ Kk *k %
i SENS ! SENS2 | SENS3 ! SENS4 | Y AVE. 8@% ! AVE ! BEG. END !
DIRECTION | STD.DEV, MAX. E: \ e M
N/E } 1.06 4.88
S/wW’ | 1.66 6.76
i; cCoMB 1.38 6.76

o x v H I S:T pi8LYu§ ::;“

* DATE ’ ’
TESTED AVE.SR AVE.SOIL K =«

>




. PROGRAM NUMBER- P2220050

: COMPUTER RUN DATE- 08-18-94

COUNTY: HOWARD
U.S. ROUTE...... _SNG&_ © 33¢
PAVEMENT TYPE... COMP COMPUTED MILES.. 12

: 318
: 319

i 32

L 325

i 326.
. 000

: 328

. 329.
. 330.

97

. 000
- 000 . .

00
00

* ok

DIR

* % X

ECTION

ENDING MP: ..

.00
.00

OFFICE OF MATERIALS
ROAD RATER

SECL- SUPERELEVATED CURVE,

. '‘ROAD. RATER DEFLECTION..(MILS)

RBUT 9 PR
DATE TESTED. 05-09-94 - ~ TIME..."

LOwW SIDE.

SECH-

-B@ 8

SUPERELEVATED CURVE, HIGH SIDE

TEST TYPE.. -~ & ¢

o
AVE. i BEG. END
SOIL K | TEMP TEMP

|

FORM CREY



" PROGRAM NUMBER - P2220050 ' OFFICE OF MATERIALS
. COMPUTER RUN DATE- ©08-18-94 {«‘_3‘2 55(49 ROAD RATER

COUNTY- HOWARD % BEGINNING -MP:
U.S. ROUTE...... SN@T. . . ENDING M
PAVEMENT “TYPE .~ . "COMP ' ~“"COMPUTED MILES

M-P "SENS 1 SENS=2-

i 349.000 2.82 2.49 2.27 1.85 2.414 50.
| 350.000 ‘ .
{351 . 5.43
: BN 1 2
{ 354.000
{ 355,000 2.82
: 356.000 4.43
i 357.000
-.*»*‘***4=;**‘*********SUMMARYOF D ATA * % x % % % x ® % % % % & % % x % ¥ & % * % *x % % % * ¥ x
i SENS i SENS2 i SENS3 i SENS4 i i AVE.  80% i AVE. i BEG. END i
DIRECTION | STD.DEV. MAX. MIN. AVE. 80% AVE. AVE. AVE. SCI  SCI/SENSH SR SR SOIL K ;| TEMP TEMP
N/E.: { 1.27 . 5,43
£~ S/w__l @.19. 2.16 1.65 °
~ comg 1.23  §.43 " 1.e5 2. . : . ' . ' . 3 . V2 . ! L

# o« ok wcx H T ST O R Y * % ko ¥

+  DATE ' -
TESTED  AVE.SR AVE.SOIL K

*




gPROGéAM NUMBER - P2220050 OFFICE OF MATERIALS

{ COMPUTER RUN DATE- 08-18-94 F*FZ ESES(;, ROAD RATER TESTS
COUNTY- HOWARD . BEGINNING WP, ... 3ébm¢0.'yu; ﬁ NO v WEATHER' SUNNY. T Frea. HZ... 30,
U.S. ROUTE...... © SNO8 ENDING MP. .. .... 383.00 YEAR BUILT.. * "OBS.... BROWN ANDERSON "DISP %..... 68
PAVEMENT TYPE. .. CoMP COMPUTED MILES.. 23.00 DATE TESTED. 05-09-94 TIME... 14:09 TEST TYPE.

ROAD; RATER

M-P SENS 1 . SENS'2 - SENS 3

2360.000 2.33 1.26 1.15 .91 2.79 225+

i 372.000 2.11 1.83 1. ) ) 167.
= 5.55 4. )

# * % %k %X *x * % %x % *x » » *x SUMMARY OF D AT A * * % % % % * * % * % % * % * *x * & % * * * * *x * % *x % &

*
i SENS 1 ) SENS2 ! SENS3 | SEN _i‘ o ! AVE. 8% ! AVE. ] BEG. END

, e T
* + TESTED AVE.SR AVE.SOIL K =




. PROGRAM NUMBER- P2220050 OFFICE OF MATERIALS

COMPUTER RUN DATE- 08-18-94 »%4?3 15 (o ROAD RATER

COUNTY - HOWARD . BEGINNINGIMP. i

U.S. ROUTE...... SN@Q . . ENDING MP

PAVEMENT TYPE... COMP “ COMPUTED "MILES"

. -N/E_BOUN
M-P SENS 1  SENS 2 "SENS 3-%~
| 404.000 2.92 2.40 2.09 1.69 2.34 125.
. 405.000 : - :
! 406.000 1.68
[ 407.000 T
: 408.000 2.02 1.66.. - 1238, k i
1 409.000 2.53 1.65 1.32 1.03 2.68 225+
{410.000 - - - 5.08 3.67
p4t11.000 e
i 412:000 - 3.70 0 204@E
1 414.000 - : T
 x k x X * &k x *x % x % ¥ x *x * x x SUMMARY OF DATA * % % % % % % % % % % X % % % % % X % % % % ¥ % % *X X * %
SENS | SENS2 ! SENS3 | SENS4 ! ! AVE.  80% | AVE. | BEG. END !

“TEMP

1.37 "5.08 1.68 3.08
©.65 3.42 1.62 2.59
1.04 5.08 1.62 2.83

N/E
S/wW

.
|

DIRECTION l STD.DEV. MAX. MIN. - AVE.
|

~ coms |

Ne

DATE
TESTED AVE.SR AVE.SOIL K

*

*
* *




?PROGhAM NUMBER - P2220050 OFFICE OF MATERIALS
: COMPUTER RUN DATE- ©8-18-94 ROAD RATER TESTS

TEST TYPE.'.

é42®.®0® . 1.07 .78 .71 ©.56 5.22 225+

© 425.000 1.45 1.19 1.01 .88 4.05 225+

O F DATA x Kk X Xx ok k KX k Kk Kk X ¥ ¥ * ¥ % k kX Kk k k & *k %k kX X x % XK
i AVE.  80% AVE. i_BEG. END |
R! EMP-

2.57 0.86

LSRR

. oate
* TESTED AVE.SR AVE.SOIL K =




PROGRAM NUMBER- P2220050 OFFICE OF MATERIALS
COMPUTER RUN DATE- 08-18-94 \A:EL 55;%;69 ROAD RATER - TESTS

 COUNTY-- HOWARD - - " BEGIN

U.S. ROUTE.,.....SN1i,  ENDING:M
PAVEMENT TYPE... COMP ~  COMPUTE
M-P SENS 1 SENS 2~ SENS”
| 440.000 3.10 1.44 1.20 ©.99 2.24 225+
1 442,000 . oL
: 445 .000 2.70
| 450.000 3.99
1 452.000
;455.@00 1.41
: 460.000 2.82
 465.000
470,000 .
i 480.000 i -
* x ok ok Kk ok *k * * ¥ *x *x *x % x x x x » *x S UMMARY * ok ok ok ok ok k k ok ok ok Rk ok k % ok k Xk %k x Kk ¥ *x ¥ ¥ ¥ *k * Xk
; SENS 1 ! 1 AVE. BO% | AVE. | BEG. END
DIRECTION I STD.DEV. MAX.
- we | e
S/W 1.714
9 coms | 129 : | i ' ' i ,
*  DATE
* TESTED AVE.SR AVE.SOIL K =
* *




gPROGRAM NUMBER - P2220050

| COMPUTER RUN DATE- 08-18-94 HEe 55006
| COUNTY: HOWAR
U.S. ROUTE.
PAVEMENT ‘TYPE. ..

OFFICE OF MATERIALS
D RATER

©OTEST TYPE [

M-P

: 450.000
£499,000 . . o
: 500.000 "
| 505.000. .
i 510.000 . 0. P < [ A TS 5+ ERR S ST T :
1 515.000 1.36 1.1 1.05 ©.92 4.32 225+
: 520.000 2.09 1.81 1.73 1.48 3.04 171, :

| 525.000

. 530.000 " -
: 534.000 ..

P S S X £ K K K K K K A Kk K A K KX Kk Kk X k % %
|

AVE. 807 AVE.

x x Kk x Kk
BEG. END
1 i TEMP:: TEMR;

CONJE
3 S/W

COMB

*
|
DIRECTIDN;}*STD;DEV;W
} ga. 84, |

1

«
|
I
_I
nagqﬂgé:;gw
|
]

"HIGH SIDE

oaTE . |
* TESTED AVE.SR AVE.SOIL K =

*




: PROGRAM NUMBER- P2220050 OFFICE OF MATERIALS
: COMPUTER RUN DATE- 08-18-94 k*fzz 53123(49 ROAD RATER

| COUNTY- HOWARD ~'BEGINNING MP.’
. U.S. ROUTE...... _SN13 . ENDING. MP

FPAVEMENT TYPE...”COMP ~ “ COMPUTED MILES:

M-P i USENS 1 SENS2 SENS3

;593.0@@ 3.03 2.00 1.47 1.08 2.28 225+
| 594,000 : .

5.41 ‘ 3.®7>> . 1.39 1.47 154.

*« x ¥ ¥ * x *x ¥ x x ¥ * ¥ ¥ *» S UMMARY OF D ATA * % % % % % % % % % % % % % * * * % * % % % % % * % % * %
i SENS 1 _ v | SENS2 | SENS3 | SENS4 | I AVE 80% . AVE | BEG. END |
DIRECTION | STD.DEV. MAX. ' \
5
l
I
|

1.34 5.41,
2.21 6.03 ©. :
1.83  6.03 ©. : . | 1.72 | 1.43 | 1.08 | 0. | 3. .98 | .

N/E .
S/W
coMB

€S

« *.*:f «HI1ST UTR'YJ*:

«  DATE
* TESTED AVE.SR AVE.SOIL K =
- *




. PRGGRAM NUMBER- P2220050 OFFICE OF MATERIALS
| COMPUTER RUN DATE- 08-18-94 'f+'FZ S5 ROAD RATER

 COUNTY- HOWARD. . . -
U.S. ROUTE...... _SN14"
PAVEMENT TYPE... COMP "~

DING _
"COMPUTED" MILES

M-P"

£ 635.000

* A ok X Kk K x X % ok X x * x § UM,
SENS1
STD.DEV, MAX.. MIN.

EIEE T T T T S
BEG. END
“TEMP = TEMP:

80%

DIRECTION AVE.: SR

6.

 ¢H{;§éi §¥{ a0
84.

2.44
2.16

S/W
a1 COMB

- :

=]

-
———————

*
|
I
o/ b aler
!

KR Kk x

" DATE
TESTED  AVE.SR AVE.SOIL K *
* *

* * .

'
P8
4
8




SPROGRAM NUMBER - P2220050 OFFICE OF MATERIALS
: COMPUTER RUN DATE- ©1-06-95 ROAD RATER TESTS

206 ®®®b 1.26 1.15 ©.96 0.82 4.24 263
210.000 .85 .80 .72 @.66 5.91 211
7 1214.000 .94 .87 0.76 Q.67 5.43 217 e

239.000 1. a9 1.36 1.16 1.00 3.68 182.
(i 243.000 1.32 1.20 1.01 0.87 4.07 201.
SN 246000 1.40 1.22 .97 0.76 3.88 225.

;279:000 1.32 1.17 ©.95 ?.80 4.36 220.

n M 325.000 1.22 1.15 0.96 0.81 4.36 177.
© 1 326.000 1.22 1.12 ©.95 0.81 4.36 201.
{ 350.000 1.27 ©.98 ‘0.70 ©.55 4.50 225+
| 351.000 1.74 1.52 1.22 0.99 3.22 197.
i 352.000 . : 1.16 1.06. 0.9 Q.
'353.000 " 1.25 1.1 0.84 Q.66 4.27 225+ S :
! 355.000 1.25 1.15 .98 2.83 4,27 197. 1.35 i.20 - - Q. )
\;355.oe@: 1.32 1.18 ©.98 .83 4.07 214, S O IR A
A\ 357 000 .58 0.53 .45 0.38  8.43 225+
\ | 361.000 1.31 1.15 .93 0.78  4.39 225+
{364.000  ©.83 Q.71 .57 0.47 6.03 225+
P 371,000 T
376.000
383.000
"TTa04 000 0.84 0.74 0.64 - 0.56 5.97 225+

FORM GREv



| 406.000 0.62 .55 Q.48 0.43 7.70- 225+

;" 408.000 0.76 0.70 0.62 0.56 6.49 225+

e : : . .14 0.98 0.85 4.62 192,
1 420.000 .63 .60 0.53 0.44  7.89 219.

F S
H
S
S
S
N
[A)

.84 .80 Q.72 Q.66 5. . ©.96 ©.85 .70 0.60 5.63 225+ Rl
1.16 1.06 ©.88 ©.74 4.

1.12 1.04 0.94 .87

.99 .92 0.82 0.75

1.42 1.34 1.19 1.09 . .

1.87 1.77 1.59 1.48 3.03 78. 1.58 1.61 1.39 1.31 3.79 112.

FORM GREV



DATE

TESTED

AVE. SR

2.89 0.58

AVE.SOIL K

1

*
*

:02

.29 3.16 136

.72
.75

(]

~

[v+] .
-0

1.37 0.12  ©.113

.63  ©0.54
.63 .
‘50 1.31

78

)
(3]
o
W oo
2]
o

FORM Gagy



