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Introduction 

The cost of a highway, its serviceability and life and t he amoun t of 
maintenance required a re highly depen dent on the materials used 
in its construction. Consequently , quality control of component 
materi .1ls to produce adequate, economical and safe highways, is a · 
continuous responsibility of the Office of Materials. 

The responsibility is discharged through a large staff headed by an 
Engineering Section , a Geology Section, Administrative Office 
Section, and a Research Section . 

ENGINEERING 

Basically the Engineering Section performs two functions. It 
furnish es expertise during the planning, designing, specification 
preparation , and co nstrwction of highway projects. It directs the 
statewide field inspections of proj ec ts, materials, and pavement 
perfo rmance to insure that uniform and effective quality control is 
being maintai ned . Three engineers head this section. 

GEOLOGY 

Quality contro l of aggregate , the major component of pavements 
and structures, is the responsibility of the Geology Section . 
Directed by three geologists, t he staff evaluates and maintains 
records on several thousand aggregate sources throughout Iowa 
and in nearby states. 

To insure a constant supply of quality aggregate the geologists 
annually examine and analyze thousands of feet of limestone core 
submitted by producers, as well as physically checking quarries to 
maintain quality control and compile an aggregate use history to 
provide for the economic utilization of available materials. 

ADMINISTRATIVE OFFICE 
I 

; Obtaining material source information, arranging for sampling or 
inspection by consultants or other public agencies of materials 
furnished from outside of Iowa, auditi ng projects for specification 
co mpliance and certification and documentation of the ac tivit ies 
and services performed by the Office of Materials are all inc lud ed 
in the responsibilities of the Administration Office Section. 



Not on ly does t he road user (tax payer) benefi t im measu rab ly f ro m 
t he cou ntl ess tests and inspections perform ed by th e Off ice of 
Materia ls, but innumerable f rin ge benefits to o t he r states, public 
agencies, and associated ind ustries resu lt f rom the activiti es of the 
Office. 

RESEARCH 

The research section formul ates t he researc h and development 
needs of th e Highway Di visi o n as well as ass isti ng in t he conduct 
an d evalu at ion of in-house resea rch projects. 

This secti o n also develops agreements with ex te rnal research 
o rganizatio n and mo nitors t hose projects to insure t hat resea rch 
objectives a re being met. All testing and eva luation of new fea tures 
on proj ects declared ex perimenta l is th e respons ibility of this 
section. 
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Testing 

" One test", th e sayi ng goes, " is worth a th ousa nd ex pert 
opinions". Every day in dozens of ways th e DOT's Office of 
Materials proves the validity of that stat ement. 

Whil e th e Offi ce of Materia ls is respo nsibl e for th e examinat io n , 
testi ng, and eva lu atio n of all prod ucts used in th e co nstruct io n and 
maintenance of Io wa 's highway system , its majo r respo nsibili ty is 
to be certain that t he road user (tax payer) receives full valu e for 
every dollar ex pend ed for road materials . 

lO fulfill such a responsibility th e D.O.T. maintains a permanent 
staff of 120 t esting engineers a nd technic ians. Members of th is 
highly train ed staff, locat ed thro ughout th e state but generall y 
near sources of highway materi als, are under th e supervision of th e 
District Engineer. 

Th ousands of samples of sa nd, grave l, a nd stone used for backfill , 
su rfacin g and paving a re tested annu ally along with co ncrete pipe, 
co rrugated meta l pipe, clay t il e, and other items to determin e th eir 
acceptabi lity in highway construction and main tenance. 

Any materia l incorporated into the f inal road structure is 
described by specif ications. Testing and evaluating these materials 
to determin e if th ey actuall y meet minimum standards established 
by the specifications is routine for the Office of Materials. 
Materials inspected ra nge from fence stap les to compo nents used 
in bri dges spann ing the Missouri and Miss issip pi Rive rs . 

Testing too co mpl ex to be performed o n sit e o r requiring 
elaborate physical or chem ical analysis is accom plish ed in t he 
Am es Centra l Laboratory . 

The Labo ratory staff of approximately 65 engin eers, chemists, 
techni c ians and associates is supplemented du ring t he heavy 
co nstruction season by 10 summer employees. Nearl y 60,000 tests 
are performed annually in t he Central Laborato ry on so me 150 
di fferent types of materials. These mater ial s range f rom highl y 
sophisticated bearing tests o n b ri dge piling to quic k tests of mixi ng 
water for portland cement concret e. 

To insure the accuracy of its testing the Laboratory part icipates in 
cooperative testing programs wi t h other states and is regularly 
inspected by t he Natio na l Bureau of Standards. 

Activiti es of t he fo ur main sectio ns of the Materials Laboratory , 
Compliance, Stru ctural Materia ls, Evaluations, and Equipment & 
Instrumentation are described in th e following pages. 
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Compliance Section 

METALS AND WELDI NG 

Major dut ies of t he metals section include t he testing of the many 
metals products such as rei nforcing steel, high strength fasteners , 
prestress cable, wire mesh, guardrail , metal signing and lighting 
materi als, bridge casti ngs, etc. that are used in the construct ion 
and main te nance of highways. This secti on has the responsib ility 
for the cert ification of all weld ers employed on state projects . 

Determining the stress-strain characteristics of prestress cable is one of 
the functions of the metals section. 

PHYSICO-CHEMICAL 

Technicians in the ph ysico-chemical section perfo rm compl ex 
testing t hat is both physical and chemical in character. More than 
90 disti nctly different tests with variations are performed in this 
section. General examples include vi scositi es, dist illa ti ons, 
extract ions and solubilities of more than ~0 d iffe rent materials. 
Class if ications inclu de bituminous products, paints, automotive 
products, metallic coatings, fa brics, and miscell aneous materia ls. 
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This tech nicia n is preparing to check the viscosity of asphalt cement in 
the physico-chemical section . 

ANA LYTI CA L CHEM IST RY 

Chem ical analysis is a basi c testing procedure used on almost all 
highway construction and main tenance materials. In the section 
two graduate chemists analyze all oys, cements, aggregates, 
fertili zers, and miscell aneous products. Anal yses may be quantitive 
or qu al itative or both and are performed using standard analytical 
tec hn iques and employi ng highly sophisticated instrumen ts such as 
the spectrophotometer. ~ 

Spectrophotometer analysis 
is used to t est the 
uniformity of a variety of 
chemicals. 
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GE NERAL TEST 

Materials not assigned to a specific test section are usual ly tested 
in this section. Curing . compounds, drain ti le, plastic fi lm, 
electrical components, brick, sewer pipe, delineators, reflective 
sheeting, rubber products, conduit, and dozens of other items 
serving supporting roles in highway construction are among the 
materials tested in this section . 

Reflect ive characteristics of pigmented cu ri ng compounds 
are det ermined in t he general test section. 
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Structural Materials Section 

CEMENT AND CONCRET E 

The Cement and Concrete section is involved in the evaluation and 
testing of various standard and experimental concrete mixes that 
are normally used or proposed for use in construction and 
maintenance operations. The primary evaluations inc lude concrete 
characteristics, such as strength, durabi lity, workability, etc. 

Physical properties of cements produced for the Department of 
Transportation's use by approximately 20 different cement plants 
are constantly monitored. Additional duties include some testing 
of fine aggregates, hydrated lime, concrete additives, concrete 
coatings, etc. 

The fineness of cement is checked in the cement and concrete section. 

AGGREGATES 

Determining the durability of aggregates used in highway 
construction and eliminating unsu itabl e material s t hro ugh 
ex haustive testing is th e functio n of t he aggregate sectio n of t he 
Laboratory. Aggregates a re used in producing portland and 
asphaltic concrete, for gra nular surfacing and for stone base in 
highway construction. 
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Accelerated fre~ze-thaw tests to aggregates determine the 
breakd own t ime of t hese materia ls whil e abrasio n tests predict 
t heir wearing characte ristics. 

Testing to determine t he amo un t and ty pe of deleter ious materials 
present not only ind icat es t he best use for a particular aggregate 
but is inva luabl e in screening o ur sources of u nsu itable mater ial , a 
techniq ue whi ch can affect great savings to th e taxpayer. Inferior 
materials identifi ed may have use in a lesser ro le in highway 
co nstruct io n. 

Durability of aggregates used in construction is determined in 
automatic freeze-thaw chambers. 

SOILS 

From 12 to 15 thousand soil samples are collected annually in the 
field and carefully tested and c lassified by the Laboratory's soils 
section. The samples are o bta in ed throughout the state by soils 
design personnel in a reas of proposed construction or 
reco nstruc t ion, highway re locati o n, bridge sites and maintenan ce 
projects. T he potentia l or lac k of potent ial of t he sampl es for road 
co nstruction is determi ned by testing for moisture, density, 
gradat ion , plasti city, settl ement, sl id ing, and shrink and swe ll 
characterist ics. 
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The rate and magnitude of consolidation of soil is tested by means of a 
consolidometer. 

BITUMINOUS DESIGN 

The recipe for any particular bituminous mix calls for precise 
proportions of different aggregates and asphalt, heated to 
prescribed temperatures, mixed and tested to predetermined 
standards. Preparing these trial mixes is the function of the 
Laboratory's bituminous test section. 

Besides the trial mixes, the personnel of this section also perform 
numerous tests on actual samples obtained from projects in the 
field. These tests determine if the recipe is being followed and the 
suitability of the mix under actual conditions. 
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Determining the stability of 
compacted bituminous 
mixtures is a necessity in 
designing high quality 
bituminous pavements. 



Evaluations Section 

PAVEMENT EVALUATIONS 

As its name implies this section has the responsibility of 
monitoring and evaluating pavement performance in many ways. 

Typical of the duties associated with pavement evaluations is skid 
resistance measurements. Over 21,000 miles of interstate, primary, 
and secondary roads are constantly monitored as part of the 
Department of Transportation's accident reduction program. 

Other duties include roughness and deflection characteristics as 
we ll as objectively determining the damage, if any, done to county 
roads and city streets by primary road detour traffic. 

Skid Testing Unit 

Pavement deflections are measured with a "road rater." 

10 

FIELD MATERIALS EVALUATION 

Field crews are dispatched to various areas of the state to eva luate 
concrete culvert pipe at producing plants for conformance to 
appropriate specifications. 

This section also performs load tests on bridge piling for 
determining structural adequacy on a routine basis. Other duties 
include evaluation and tests of bridge decks, special materials 
app li cation such as anchorage systems, corrosion tests, etc . 

This crew is determining if act ive corrosion of reinforcing steel in the 
bridge deck is taking place. 
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Equipment & lnstrumention Section 

Some testing equipment, because of its h ighl y spec iali zed use, is 
unavailable from commercial sources. Th is section is responsible 
for th e design, development, and construction of many precision 
units as well as modifying existing equipment to cope with 
particula r testing prob lems. 

All the activ ities associated with maintai ning an adequate quantity 
of suitab le and rel iab le test eq ui pment and supp lies required by 
t he co nstruction and materia ls inspectors is the funct ion of this 
sectio n. T he equipmen t is issued to dist ri ct mater ia ls offices and 
laboratories, resident co nstruction offices and to county engineers 
throughout th e state. In ad di t io n to main tenance, the section 
inventories its equip ment and keeps a record of usage. 

Insuring the reliability of field 
balances is a function of the 
equipment and instrumen
tation section. 

Goals 

The Offi ce of Materia ls of you r Department of Transportat io n is 
striving continuall y to atta in th e foll owi ng majo r goals: 

1. Testing and evaluation of new products to improve service life 
and reduce construction costs. 
2. Make good use of locally ava ilabl e margina l mater ials. 
3 . Provid e test data to aid in t he construction and main tenance of 
safer transportat ion faci lit ies. 
4. Co ntin ua l rev iew of its testing program to guarantee 
compl ia nce with t he contract document, thus providing the 
taxpayer proof of dollar valu e received for each dollar spent o n 
construction and maintenance . 
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