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RESEARCH LABORATORY DIVISION OPERATIONS

The Research Laboratory was established in 1939 to carry on the re-
search work formerly done by the various Divisions within the Depariment.
The Laboratory was charged with the responsibility of creating and executing
a program of highway research commensurate with the needs of the Department,

FUNCTIONS

The functions of the Research Laboratory may be broadly defined as
follows:

"1, To visualize the problems of highway technology, to determine which
of the many phases involve further research, to formulate and execute a def-
inite program of research.

2. To perform experimental and developmental research directed toward
the solution of technical problems arising in the various Divisions of the Depart-
ment, or to the development of new procedures and methods and the improvement
of existing ones. : -

3. To participate in theoretical researches directed toward the solution of
certain major problems of interest in the general field of highway engineering.

4. To engage in cooperative research programs with educational institutions,
agencies of the Federal Government, and certain manufacturers on problems of
" mutual interest. ’

5. To provide specifications and standards for materials, make specialized
analyses and research tests on new materials, and render assistance in regard
to construction difficulties.

6. To accumulate, analyze, and distribute to the Department technical
and research information from outside sources pertaining to highway problems.

7. To prepare technical reports for distribution within the Department
and, where applicable, for publication in national research publications.




b

8. Through membership in the various national technical organizations,
represent the Department in their activities by taking part in committee work,

9. To act in an advisory capacity to the Department on problems of a
technical nature or on matters of policy in regard to design, construction,
and maintenance practices.

FACILITIES

A. Personnel

Research Laboratory capability is primarily a matter of developing a
knowledgeable and specialized staff in the various aspects of highway design,
construction, and maintenance. The staff of 75 people includes a professional
staff of 35. consisting of 11 Civil Engineers, 3 Chemical Engineers, 6 Chemists,
3 Electrical Engineers, 1 Mechanical Engineer, 4 Physicists, 3 Geologists, and
2 Statisticians. We have been stressing graduate studies and 8 out of 11 of the
staff, at the IV level or above, have one or more advanced degrees. At the III
ievel, 5 out of 9 have one or more advanced degrees. Four oul of 7 of our engi-
neers at the Il level are registered and, of course, all at the IV level and above
are registered professional engineers. A staff of forty supporting personnel
consists of 32 laboratory technicians and aides, 2 machinists, 1 technical writer,
and 5 clerical persons. .

B. Lahoratories

The Research Division has been developed with special laboratories in the
following areas: concrete, cement and aggregate, soils, structures, electronics,
lighting and photometry, coatings, sealers and plastics, spectro-chemistry, and

- statistics and data processing, Each of the Laboratory areas is equipped with

standavd and specialized equipment to carry out their functions. The total equip-
ment inventory consists of 1,570 items with a value of $507, 060,

ORGANIZATION

The operations of the Research Laboratory Division are organized into four
sections: Materials Research; Spectroscopy and Photometry; Physical Research;
and Soils and Aggregates, with supporting administrative units for Statistics and
Data Processing, and Publications-Library, as shown in Figure 1.
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. OPERATIONS

The Research Laboratory Divisien's operations span a rather broad spec-
trum of Departmental inferests, including research assignments in planning,
traffic, design, construction, and maintenance. The Division cenducts its
activities primarily on the basis of requests and expressed needs of other
operating Divisions and Offices of the Department. The Laboratory's current
work program may be divided into the following four general areas of research:

1. Highway Planning and Research Projects: This research is conducted
in cooperation with the Bureau of Public Roads, and largely Federally financed.

2, Departmental Research Projects: These are generated by requests of
other Divisions and are generally of the following types:

A, Bpecific Assignments-—-where the study may be terminated upon
completion of testing or analysis.

B. Continuing Performance Studies--where a study may continue for
up to 15 years until definite results are obtained in the evaluation of the
performance of materials or methods.

C. New Materials Project--these are evaluations of methods or
materials referred to the Laboratory by the Department's New Materials
Committee which first screens them in a preliminary review o determine
if they are of interest to the Department, Since the Committec's formation
in 1959, 169 projects have heen assigned. ’

3. Technical Assistance: This service is rendered to other Divisions and

" Oifices by specialists within the Laboratory on concrete, soil, structures, etc.
Some of this work is handled through continuing Deparimental Committees, such

as Traffic Control Devices, or Bridge Inspection Committee; or Ad Hoc Commiitees
for special areas such as continuously reinforced pavement design, or bridge

deck finishing., This area also includes consultation work on special problems,

as well as the more routine matier of developing new specifications or revising
existing specifications.

4, Acceptance Testing: The Research Laboratory Division tesis certain
new or specialized materials such as highway lighting, luminaires, cable,
standards, traffic control devices, reflectorized signs, signals, traific con-
trollers, illuminated case signs, delineators, traffic paint and glass beads,
and other materials such as neoprene joint seals and epoxy materials.
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The distribution of work in these four areas is shown in Figure 2 for 1964
and, more recently for March-April 1967. The major distribution changes are
reflected in Acceptance Testing, an increase from 4 to 14 percent, and a de-
crease in Highway Planning and Research projects from 31 to 11 percent.

Highway Plauning and Research Projects

These projects are initiated by the Research Laboratory preparation of
a Project Proposal. This proposal covers the research problem, the scope
of the study, the objectives, benefits of the study, the research plan or pro-
cedure, and an estimate of the cost. The proposal is then reviewed by the
Department’s Research Policy Commitiee and, if approved, is submitted to
the Bureau of Public Roads for their review, approval, and incorporation in
the HP&R, largely Federally financed, research program. To receive Federal
financing, these projects must be of national rather than only local interest,
and research benefits should be applicable to other States,

Since July 1963, when this program became effective, 17 projects have
been handled under the program. Two of these are completed--the '"Pile
Driving Study, ' and "Sign Brightness in Relation to Legibility.'" Iive are
nearly complete, with final reports being written or already submitted for
review and approval. Some of these studies are:

1. Control and Prevention of Deterioration of Concrete Bridge Decks:
This study involves evaluation of structural design, construction, materials
and maintenance, and their effect on the durability of the bridge deck surface.
Currently, the deterioration of bridge decks after 10 years or less as illustrated
by the New York Thruway bridges, the Dan Ryan Expressway bridges in Chicago,
and some of our own bridges, makes this an urgent problem.

2. Effect of Loadings on Bridge Life: The purpose of this study is to acquire
the strain histories, at critical locations in bridge members under actual traffic
loadings, in order to determine if fatigue from repeated loading will affect their
structural life.

3. Concrete Pavement Design: All Michigan's postwar pavements have
been studied in terms of performance observations at the end of 5-, 10-, and
15-year periods of service, Condition surveys and roughness measurements
are made and the performance of these pavements in terms of the absence of
cracking, spalling, joint blow-ups, etc., are related to construction, materials,
traffic, and environmental varic.c.es, in a cause and effect analysis.




4, Lights and Lighting for Hazard Warning and Dclineation: A study to -
improve safety under construction conditions, by developing and improving
battery-operated flasher warning lights or other hazard warning devices which
will eventually lead to improved specifications and possible standardization
among the States. '

During the fiscal year starting July 1, 1967, nine HP&R projects are
programmed, Seven of these are conlinuations of previous studies and two
are new projects., Approximately one-quarter of the research effort is
scheduled on HP&R projects for. the coming year. A few of the HP&R studies
are as follows: :

1. Automatic Weighing of Vehicles in Motion and Collection of Traffic
Data by Electronic Methods. This project is in the final phase of testing the
accuracy, and evaluating the serviceability, of the system.

2. Highway Quality Control Program. This is a continuation of a study
to develop quality assurance for highway materials and methods based on
statistical procedures adopted from industrial quality control methods.

3. Protective Coatings for Highway Metals, This is a continuing research
program for improving the durability of paint and galvanized coatings for bridge
steel, guard rails, ete.

4., Development of Nuclear Methods for Quality Control of Highway Embank-
rment Construction. This is a continuing program to evaluate and improve the
speed and accuracy of measuring density and moisture content of soil and aggre-
cates by means of radioactive isotopes.,

5. Dynamic Load Aspects of Truck Size and Weight. - This project studies

the effect of pavement roughness along with truck suspension characteristics,
on the impact effect, or increasing dynamic axle load over the static axle weight.

Deparitmental Research Projects

Currently, the Research Laboratory is engaged in 94 Departmental research
projects. The largest part of these are of the continuing variety, requiring
long-term observations of performance,

Thirteen projects are performance evaluations of construction and maintenance
methods.




Thirty-eight projects are performance evaluations of highway materials
and methods.

Twenty-two projects are structural design studies.
Six projects are for the purpose of developing certain individual specifications.

Seven projects deal with gathering research information not directly applicable
to specific project objectives, but necessary for departmental information or for
application to other studies,

Eight projects cover investigations of cause and effect in situations on con-
struction projects where performance was materially below normal.

In addition, there are currently 38 investigations or evaluations of new
materials and methods. These are projects which have been assigned by the
Committee for Investigation of New Materials and test results will be reported
back to the Committee for possible approval and implementation into existing
specifications. '

The results of all of these studies are covered in reports. In Figure 3,
the growth of new research projects in 5-year increments and the growth in
reporis in 2-year increments is shown: ’

Technical Assistance

An example of this area of research work is the Research Laboratory
Division representation on the Bridge Deck Inspection Committee., The com-
mittee has inspected over 250 bridge decks where maintenance problems have
" developed. They assess the need for repairs, recommend materials and
methods to restore them, provide an estimate of repair costs, etc.

Acceptance Testing

The final major area of the Research Laboratory's work deals with
acceptance testing of new or specialized materials, One area of such testing
in which we have been involved for 10 years or more is traffic control devices
(traffic signals, traffic controllers, illuminated signs, reflective sign materials,
traffic paint, and traffic beads). Recently, two new major areas of acceptance
testing have developed: 1) the use of preformed neoprene joint seals in place
of hot~-poured rubber-asphalt joint seals and 2) the initiation of lighting on highway
projects in urban areas. Acceptance testing in connection with highway lighting,
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reguiring the building of special photometric equipment for measuring the
light distribution at various angles from luminaires, and the testing of a
variety of electrical wires and cables, and the testing of the light standards.

The growth of acceptance testing since 1964, in terms of materials
tested is illustrated in Figure 4. It should be noted that the total number
of samples tested for acceptance has grown in two years from 557 to 1,148,
more than a 100 percent increase.

In summary, the Division's function in terms of Research and Develop-
ment Studies, Technical Services, and Acceptance Testing, together with
the interaction of these studies and their influence on Planning, Design and
Traffic, Construction and Maintenance, is illustrated in Figure 5. The
Division's previous and current research studies were reviewed and char-
acterized to indicate their funciion in Highway Department operations.
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Figure 4, Research Laboratory Division Distribution of Testing by Materials.



RESEARCH LABORATORY FUNCTIONS

[TEGHNIGAL SERVICES

SPECIAL PAVEMENT PAVEMENT
DEPARTMENTAL ":‘f:?:“l‘:f;f'* SKID ROUGHNESS AND | SPECIAL TESTS TRAFFIC PAINT
STUDY PROG TESTING PROFILOMETRY AND PERFORMANCE
COMMITTEES ROGRAMK PROGRAM PROGRAM INVESTIGATIONS TESTS

NATIONAL COMMITTEE
PARTICIPATION
NCHRP —-HRB-AASHO
ASCE-ASTM—SAE- AC)

'PLANNING

THE ARSEANCHE LADORATORY ROES NOT RORMALLY PARTICIPATE DI-
RECTLY [N THE PLANNING PHASES OF BEFARTMENTAL OPERATIONS. HOW-
E¥ER, IT I8 INDIRECTLY iINVOLVED AS A RESULT OF ITS RESPONSIBILITY
FORMANY OF THE LONG-RANQE STUDIES THAT FORM THF TECHNOLOGICAL
FOURDATION UPON WEICKH PLANNING 18 L TIMATELY DARED.

THE LABORATOHY CONSULTS, PERFORMS GTUDIES, OR PREFAAEE
PRELIMDIARY DESIGHS WHERE HECESSARY, TO FACILITATE OR DEMON-
STRATE FEASIBILITY OF PROJECTS INVOLYING SPECIAL OR UNNUE PROB-
LEMS,

THE REAEANCI AND PLARMING STAFFB BIIARE A MUTUAL INTERERT 1M
LONG-AANGE DEYELOPMENTS IN NIGIIWAY TECHNGLOGY AND TRANBFOR-
TATION, ROTADLY EXPRESSED IN TIIE DELSDEHATIONE OF THE DEPART-
MENT®§ RESEANCH POLICY COMMITTEE. THE GROUF REVIEWS AND AP-
PROVER PROPOSALS AND PROGRESS OF MAJOR RESEARCH INYESTIGATIONS,
AFFORDING AN OPPORTUNITY TO ANTICIPATE MATTERS OF FUTURE CON-
CERN TO HIUHWAY PLANNING,

Currentiy the Laboratary |8 not performing in the techrieal morvicecalegory
Ior the Dilice of Planning, However, if a recent proponal is approved lhe Lab-
aratary will undertake an extentive progeam of measuring present acrvlcesbllity
Indices ae u prrtofl pavement auffielaney delerminatinas, the resulla of whichwlil
beac @lrectly on lhe operations of the oute Looutlng snd Programeming Divislons
of Lhe Ollice of Planning.

Research and deraiopmenl programs carrled out by ihe Laboratory which
apply 1o Bepartmental Planning operations inelude; M 115 Michigas Teat Acad,
M 43 Teat Hoad, US 27 Texd fload, 1 96 jweat) Continuously Relnforced Teat Road,
1486 feast) Contiruously Relnforced Test Road, [36 Experimental Transverae Joint
Tesl Ttead, und the 194 DIE Studies fhanls for relocation or salvage declalart,
Prejecta of major and performed coops ly with
the Dureau of Fublic foads (IIPLN Funding) sre; Stsdy of Dynamle Load Aspeets
of Truek Size aad Welght, Automatic Welghing of Vehicles In Meatlon and Colles-
on of 'rnmn Data by Electronic Methods, Highway Quality Centrol Program,
Retrieval Stale llighway Tech-
nont ln[ﬂrnnlll!n Evaluation of Aggregale Sources of Gincial Origin, Efects of
Loadings on Brldge Life. Stalewide Delermination of Highway Loadings and €on-
verslan to L6-Kip Single-Axle Load Equivalents, snd Conerela Pavement Deslgn.
Major lung-range programs. porformed by ageneies gutslde of Michigan, wiich
have beesstudled, analyzed, and | by the Lak 'y for the Dy
Include: Marylaad Test Nlead, WASHO Test ltoad, and the AASHO Test Road.

RESEARCH
AND

SPECIFICATIGN
PREFARATION
AND
REVIEW

DESIGN AND TRAFFIC

THE DESIGK OF HIGEWAY STRUCTURES DHAAWS HEAYILY ON METHOD
AND MATERIAL SPECIFICATIONS., THESE SPECIFICATIONS ARE A FUNDA~
MENTALAND DIRECT RESULT OF THE MANY AND DIVERSE RESEANCI| PROJ -
ECTS CARRIED OUT @Y THE RESEARCH LABCRATORY, TO A HIGHLY $I1G-
MIFICANT DEGREE THE SPECIFICATIONS INCORPORATED IN DESIGNS RE-
FLECT FAST ACCOMPLISHMENTS OF PARTICULAR RESEAACH PROGRAMS
OR THE RESULTEOF NESEAACH EVALUATION AND ANALYSIS OF 5TRUCTURE

PERFONMANCE,

Mosl of the 1eehnical services pariarmad for the Office of Deaign and Traffic
relute to the tralfle and highway asfely areas, and nolude auch Iteme nr the Gon-
tinuing Pavement and Bridge Skid Test Progvam fer #lgh Acoldent Localions, Lhe
Canltnuing Trunkllne Skid Survey, and Determination of Skid Caefficienta of Re-
l\lrl’ll:!d Projecis, Romoval of Jolsl Base Plale te lmpsove Jolet Periormance,
Potlutlon . and Evalustion of Externally {lluminnled

Bignl.

Feujects directed Lowards estabiishmenl or refinamenl of doalgn apeelfica-
ilens which are cercently aclive (1967) include: Concrule Pavement Dni;n. Per-
formanee of all Postwar Concrele Ps
Pavements, Paverient 8tab Action Under Dyramlc Losds, Cam:reln Aecapging~
{Groesbeek Highway and US 127, Hell), Conlinuounly acinlareed Conerele Pave-
ment {| %G Fxs1 and L 86 Wesl), Bynamic Lowding £ffects on Dridges , Transverse
Joiny Construction (1 96), Experimental Expangion-Contraction Jainty, Perfor-
mance nf s Sell A Cushlonn for Pre-
venling Pavemenl Reflecuion Craeking, Compliatlon of Pesign and Consiruction
Dala for Concrele and Biluminous Pavements, Exirudid Neopreae Joint Seals,
Cleaning and Painiing Structaral Steel, Rubber Pads for Ratlvoad Crosaings, Bar-
rler Rall Studiea, Elsstomeric Dearing Pads for Dridgen, Fracture Mane Deteri-
oralien of Eridge Decka, Orthairople Pinte Bridge, Weldid Bay Mai Goacrele
Relnforcement, Concrete Bearing Siresscs--Dowels tn Watping Joints, Parapel
Dridge Rail Anchorage, and Durabllily and Weatherability fndex of Asphais,
in additlon, the Research Laboratoey has been actively invelved in traflic
oricnled studies since 1854, This progvam, accomplished In cooperation with
the Traffic Division, bas been devated primarily 1o (he development of specifica-
tions {or traffic cantrol deviees, and hak resulied In & grest variely of sraffic
specifications, Inshuding:  Fraltic Slgnals, Tralfic Contrulicrs, Traffic Signs,
ReNeclorized Sign Sheeting, Bottery Operaled Flaghera, Bluminaled Cose Signs,
Imernally Mumtnated Signe, Alwninum Sign Panel Extrosions, Alumisum Over-
nead Sigh Suppart Structaces, Roadside Canlilever Sign Supporis, Trajfic Cones,
Refiector Putlons, Glase Brade, Tratfic Painla, Gevelopment of Momipated Tar-
Ket Argaw Sign, Sheel Stecl Signs, Thin-Walled Formies Stoch Slgn Sectiona, Lov-
. vered ar Non-Soild Sign Backings, Dreakaway Supporta for Siges and Light $tan-

dards, Glare Screen Evaluation, Luminence of Signs Setlack from Hoadway, Sign
Brightaeds fn flelntion lu Legthtlity, and Lights ard Lighting far tnzord Warnivg
argd Delineation.

ACCEPTANCE
TESTING

RESEARGH AND DEVELOPMENT |

DEPARTMENTAL
RESEARCH AMND EVALUATION STUDIES RESULTING FEDERAL SPONSORED
SPECIFICATION DEVELOPMENT OF FROM NATHONAL HIGHWAY PLANNING
DEVELOPMENT PROJECTS NEW MATERIALS COMMITTEE PARTICIPATION || AND RESEARCH PROJECTS
SPECYFIC COROLLARY
DIVISIONAL LABORATORY
REQUESTS PROJECTS

CONSTRUCTION

CONSTIUCTION PAOSECTS, PERTORMED BY CONTRACTORS ANDBUPEN-
VIEED BY THE DEPARTMENT, ARY ALMOST COMPLETELY GOVERNED BY
MATERIALS AND METXOD SPECIFICATIONS. THESE EPECIFICATIONS IN-
YOLVE, CH RESULT FLOM, RESEARCH LADORATGRY EXPERIMERTS ARD
RESEARCHPROSECTS. THEY CONSIST OF QUANTITATIVEANDQUALITATIVE
DEFINITIONE AND DEBCRIPTICNS OF ALL MATERIALS 70O DE USED, ANDOF
THE METHODE AND PAQCESSES FOR SANDLING, UTILIZING, COMBINING,
ERECTING, AND ASSEMDLING MATERIALS INTO A HIGHWAY STRUCYURE.

ON SPECIAL EXFERIMERTAL CONSTAUCTION PROJECTS, THE LABGRA-
TOMLY MAY PARTICIPATFE IN THE DESIGN PHASE, BUPEAVIAE, CO-SUPER-
VISE, ON ADYVISE DURING THE FTZLDFPRABE, EVALUATE PERFORMANCE OF
THE STNUCTURE DIRING ITSSERVICE LIFE, AND FINALLY RECOMMEND OR
EFFECT EPECIFICATION CIMNGIZS ON THE BASIS OF EXPERIMENTAL, RE.
SULTS,

The ReaearchL ¥ vervenas to thaOlfice
f " arialng derlng con-

o 14
struciion Lhat are nol direcily coversi by spacl Keation,

Hlecent of current veaearch and deveiopment relaled to conatruction includes
the [eliowing prajectar unovele Admisiures, Limeatone Aggregale Sources, Siay
Aggregaie Sources, Sodlum Chioride Shoulder Stabllization, Addition of Lime to
Soll-Aggregate Mixtuees, Metheds of Shodlder Slabllization, Bituminaus Pavement
Foundations, Conerete Baae Widenlng, Degradation of Dare Courso Aggregales,
Scrvicelzed Jolnt Filler and Sesler, Bridge Deflections Under Machine Fintahers,
Elfecla on Concrets of Dridga Muchine Tinlshera, Damping Bridge Vibration During
Conalruction Widening, Presiressed Coscrele RBridge Deam Praclices, loliow
Fiasllc dolnl Flllers, Seating Structure and Pavement Joinis, Rippling of Dridge
Decks, Frrexing Index Studies, Investigaten of Gvesvuns on | 68 Bridges, High-
way Qualliy Conirol Program, of 7 Aln Cun-
crete, Corrosion Neslstance of Dowels, Uac of Low Altoy Sleela In Aridges and
Appurienances, Prolecilve Castings forScructursl Steel, Study of Air-Entraioment
Faciors In Cancrele, Improvement of Sof) Dengily Conlrol Melhods, Evalustion
of Huclear Mathods for Wetghing Aggregates, Development of "One Foint” Pracior
Denally Tesi, Evaluation of Speedy Meistvre Tesler, and Evaluation of Soil Stas
biizers.

Acceplance tesling of cerdaln special cmlmcuun malevinls andlhe deveiop-
meol of flelé and laboratory tesi og T Lth material
and method spectficallons |6 « funcllon afthe l\u:lrch Laboratery, Hocent Equip-
ment developmenta include (he Nuclear Solf Molalure and Denslty Gage, and the
Neutron Cancrete Miier Gage, Conslruction materials which are acceplince fested
Inctude: Neoprene Joint Seala, Epony Compounds, Polysul ide and Polyurethancs,
Plantic Waler- Smp. Teaffle Comitrollers, Sigaals and Signe, Rellectorlred Sheeling,
Light Buandards, J A Punel E Relleclar Dulloss,
Wire snd Cable, .mi Hazasd ernlng Lights, The Laboratory sise does pari of
Ihe acoeptance Lesiing on Hot- Pour and Cald-Appiied Joinl Seals, ané Curlng Com-
pounds,

MAINTENANCE

MAINTENANCE PRCCEDURES ARE HORMALLY BASED ON BPECIFIGA-
TIGHS WIICH FREQUENTLY ARE THE RESULT OF HESEARCI OPERATIONS,
MANY OF THE SPECIFICATIONS DEVELOPED FOR TIE DESIGN AND CON-
BTRUCTION PRASES ARE ALSOAPPLICABLE TOMAINTENANCE, HOWEVEN,
UNIQUE, NOR-NOUTINE PROHLEMS, NOT COVERED BY GPECIFICATIONS,
ARE ENCOUNTERED DUTUNG MAINTENANCE OPERATIONS. THE NESEARCH
LABOGRATORY NESOLVES MANY OF THEBE PRODLEMS ON A COKSULTING
AASIS, MAXING PROCEDURAL AND MATERIAL RECOMMENDATIONS,

ACCEPTANGCE TESTING

Technical servicea performed for the Office of Mairtensace include: Pave-
ment and Bridge Profileand Grader Dinde
of Fallure of Truss Bign Bupporte, Aepair Techniquas for
Pavement Jolnt Diowups, flepalr of Contuouxly Rteinforced Favemenis, Evalus-
Hon of Rese Ares Lightlng, Test Methods for Gounlrull itoat Preservailves, snd
Asalslance with flosdway Biriping,

For aalntenance problems of an cxlenalve or fong-range nature, resesrch
siudics are performied to develop spproprinle apecificalions. Typleat projects
woiuld bo; Lalex and Fanl-Sel Conerete tor Structure Kesioratlon, Elfects of Sul
on Concrete, Bridge Deck Scaiing and Curlng Compounds, Malniemance Bslter-
ment Program for Struclures {Bridge Deck Inapection Cammiltee), Determination
of Caue of Spalling of Subolructure Concrele on Delroit Expressways, Gealant
Coutiaga for Bridge Decks, Metsllic and Paint Coatlnga on Highwny Siructures,

of lee Contral Chemicals, Study of Froat Action In Shoulders, Deter-
lnation of Melhods lor Reduelng Shoulder Cracking, and Pavement Marking
Materials,

Acceptance tenling performed for the Office of Malniennnce dupiicates much
o that perlorimed for the Offlce of Construction, L inchides he same conatrauc-
tion mnd tralilc matery nd devices plus Traffic Cones, Gl Hendg, Trafilc
Palnts, and Herbicldes,

CONSTRUCTION Dﬁ:fg;::gfr
MATERIEL
PURCHASES

THE RESEARCH LABORATONY 18 CALLED UPON TO PERFONM [ A OREAT YAREETY OF ANEAS
WHICH ARE NOT SPECIFICALLY ASSIQNABLE TO ANY OF THE DEPARTMENTAL OFFICES, TUESE
AREAS RANGE ACROSS ALL OF THE ENGINEERIKG AND BCIENCE DISCIPLINES AVAILADLE IK THE
LABORATORY, THEY ARE KSUALLY OF A TECHNICAL EERVICE HATEME, BUT ON QCCABION ALSG
INVOLVE RESTARCH AND DEVELOPMENT.

THE TABULATION WIECH FOLLOWS PAESENTE A PONTION OF TBE WORK IN T8 CATEGONY
BERFORMED IR NECENT YEANS,

Edltoxtal #ervicen for all Testing end Teview, ad
delerminatlon of the contents of the multitode of highway-reiaied publicailons and renorts produced hy ather
agencies, Trafflo palnt perlurmance tests for Clty of Detrelt and Wayne Counly, Appieation of traffie patnt
1esl stripen for State of Ohla, Cocvera core cotnpresslon tests for Capital CHy Abrport, Salt nealysen for
le oFganizations, l)mrmmuon af the phyalead properties of safoty ropes fnr Michigan Htate Police,

af damage resulting from: lov comtrol ¢hemicsl Nulee and vibsation
studlen Lo determine vdidi(y of complainta relative o > and d
damage resulling [rom vehlcle-rough p indueed of water pump Lmpetter

fatlures for Wayne Coundy, Aseisting in ihe molorizatlon of the t, ClalrSwing Bridge, Evalurtion of vesicle
warning fketiere, Color tenting of veldcle painis, Determinatlon of etfects on vehlckes painis of asphadi re-
wovers, idenlification of pareiine ond addiives, of nll iypes af mesnure-
mens natrumentstion reiated to Lhe highway problem,

Medsurement inslruments, devices, snd methods 0 many fab y saslgn-
E1enid, do not exiol or are aol commerclully avaliable. As a consequence, ihe devetopment of such meihals
oF devices v an importani phase of many projects, A porlion of such devetopmenis of recenl yeara are:
Force, Acceleration and Penetrailon Instrumenistion for Plle Driving Hammers, Htreet Light Photomeler
snd Gonlophotometer. Prvement and Brld[! Load Test Yebicle, Rapld Travel Road Proftlometor, Paventenl
Byt Tesbing by Meotauring & tmpact Teating Device for Embedded
Anchora, Fatlgue Tesling Device for Exiruded Neoprene Joind Bewls, amd n Device far Fleld Mesaurement
of Pavement Core Thickness, Low Temperature Bond Test Equipmant (or Joink Bests, IHigh Presnare Meter
fer Alr Conbeat n! . Abraslon Tester for A"npm Criginal Deslgn and

tor Ths Elmlpmen! for Constant Temper-
sture and Humldily Cahined hr Teating Concrels Curlng Materlata, Dittereatial Theemal Analysor for Iden-
1lfying Clay Malorials in Solls, Controlled Freextng Eifecis Cabinel inr Simulsking and Messurtag Front
Action Effocta In Bolls, Pordabie fnstyumentatlon for Mesasring Tranaverse Nullkng af Pavement Surfaces.
A for M and g ihe Effects of Water Mavement in Solls and Aggregaten, Portable
Device for Measuring Depth and Avess of Fresatng in Pavement Foundations.

Teal mekhod devetopments Inctude Water Refenllon for Cuving Compounds, Detcrmination of Caleium
and In Brina, and Dy of Sodium snd Potasaium In concrete by Hame.

A contiidng Laborwory function Is the evaluatlon of those muterisis welected by the N.zu Muijerials
‘belng warthyaf Curreat o ials being

Inciude: Alumlpum Culvedt Pipe, Aluminum Cosled Bolts for Bridge Ralling Powts, "I‘enlnchlnmphenni"
Treament foy Timber Piling, "Boliden” falt Treatment for Timuer Piler, Polyurethane Jolit Seater, Poly-
rer Piastic Posta, “Witcoguird” funtproofer for Guardralis, *Tri-Kole snd “Parlon’’ Curing Compounds,
Sillcons Conntruction Bealant, "Lustce Cones,™ Expanalve Comenls, “Hub-il-Road Baating Compound A-826, "
*lao~Flex 85D, " "tnatant Bel"" Pinatic Trafilc Siriping, "Speed-Crate” Concrota Palching Compound, "Weai-
vacaSuper Phenol - Riaek™ Bign Backing, "Quakar-Keal," "Rusé-Veto 142" Tamporary Btruciural Sieel Conking,
“Mirement” Fusi-Betting Patching Mixture for Concrole ficpalr, and "Gulvicon" Cold Oslvanizing Mslorisl,




