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The Michigan State Highway Department, over a period of years 

·has realized the value of research and has contributed valuable in-

formation to the art and science of highway building, Further evi~ 

dence of the importance of research in the highway industry is mani-

fested by the establishment of a separate organization, by the admin-

istration, for the express ptiTpose of conducting certain research ac-

tivities of the Department. 

The activities of the research organization are devoted to speci-

fie problems arising within the several technical divisions of the 

Highway Department, as well as comprehensive laboratory and field 

studies carried out on a long range plan* 

The research laboratory was established in September 1939, at 

lilichigan State College, East Lansing, by request of the Highway admin-

istr2tion upon approval of the State Board ofAgriculture and the State 

Administrative Board. The personnel and equipment of the organization 

are located in the R. E. Olds Hall of Engineering, on the campus. The 

college authorities accorded to the Highway Department the facilities 

and certain space of the Civil Engineering laboratories for pursuance 

of their research program, 

The Research Program 

The research program is comprised of primary problems pertaining 

to higher quality concrete and bituminous pavements as well as subgrade 

investigations and soil stabilization. In regard to concrete pavements, 

special emphasis is being placed upon such subjects as, scaling, cming, " 
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design, including slab thiclmess, spacing of joints, joint design and 

concrete mix design. The changes in characteristics of binding medium 

and consequent development of specifications for binding material are 

being considered in connection with bituminous pavements. Subgrade 

soil studies involve· measurement of s.ubgrade supporting value, relation 

of characteristics of subgrade soil to supporting value and methods of 

soil stabilization. 

This report presents the purpose, scope and status of each of the 

nine major projects included in the research program of the research 

laboratory as well as other activities in whieh the research organiza-

tion has taken an active part. 

The major research projects are: 

1.. Structural design of pavement joints 

Concrete dcrrability studies 

5. Concrete pavement design 

4. Concrete mix design 

5. Bitcuninous pavements 

6. Soil stabilization 

7. Snow and ice control 

B, Miscellaneous studies 

9. The Houghton project 

j 1 '\-=-~ -1··11.~ 
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PROJECT 1 

S'rRUCTURJIL _DESIGN OF PAVEMENT JOIN'rS 

The evalua-tion of load -transfer devices per-tains -to -the study of 

the· s-tatics; elastic and plas-tic properties; s-trength characteristics 

and stress distribu-tion in transverse joints composed of different 

types of load transfer devices. 

The purpose of the study ie. to establish criteria for the evalua­

tion of loa.d transfer devices and joint assemblies, to determine proper 

spacing of same and to obtain data for writing specifications, 

The importance of s11ch a study is quite evident. There has been a 

feeling, for some time, among engineers that as long as expansion joints 

are required in concrete pavement slabs some type of load transfer device 

will be required to strengthen the free edges at such joints, especially 

to maintain the slabc. at eq_tl.B.l elevationa However, there has been ·a wide 

divergence of opinion as to how it should be <cccomplished and a decided 

lack of agreement on the fundamental strnctural requirements at such a 

joint when load transfer is usedq 

Load transfer devices have been used expel'i-mentally for a nw:ober of 

years but no definite criteria has been established for their use and 

design.. Because there is such a diversity in the ~esign and use of these 

devices, the situation seems to dictate the necessity for obtaining accu­

rate information regard.ing other characteristics a.s individual units in 

concrete; as well as their characteristics in groups in a concrete slab • 

• 
- 3 -



·-- . ~c:··. 
~ ~.,,., 

Joint 
Study 

Field 
Study 

"' flie~ 

./ 

~ 

Concrete 
Durability 

Laboratory 

Pavement 
Design 

Field 
'Measuremen 

' 

Compilation 
of Data 

Scaling 
StuO.ies 

Field 

RESEARCH PROliEAM 

Concrete 
.ltiJI[ Bituminous 

Materials 

HOUGHTON PROJECT 

Concrete 
E.rt tcrials 

La. ·uora to .. ·· 

Base 
Sl:a biliz ation 

La bora tor~ 

Field 

Snow and 
Ice Control 

[MiSceDaneous 
Studies 

MICHIGAR 
STATE HIGHWAY DEP ..:~d'l.E'1·1T 

() • Donald Kenned;;' 
:.it<Ito Hl,;llway Comli\isbionwr 

;;;'> 

,, . 



> 

The project has been planned to include the four following major 

studies 

1. Development and construction of a· special hydraulic 
testing machine capable of not only testing joint units 
but equally adaptable to oth•er tests requirj_ng compress­
ive forces. 

2. Shear deflection tests on various types of load transfer 
devices to determine their mechanical characteristics. 
Also, shear tests exemplifying load transfer at contrac­
tion joints. 

5. Completion of data and necessary mathematical calcula­
tions incidental to the structural desig-n of pavement 
slab edges at expansion jointse 

4. The establishment of a proposed field installation test 
for joint unit assemblies and preparation of specifica­
tions for load transfer units, and joint unit assemblies. 

Deve],ppment of Hyq_rau.l; c Testing Mach:!-11.12. 

Pnrn9..§..§.: To design, and construct a compression mHchine capable of 

testing the various types of load transfer devices~~ 

Sco:oe: The testing machine was to be designed and constructed with 

the thought of using it for other laboratory tests involving the need for 

compre,ssive forces6 

Status: This part of the investigation has been completed, 

Shear-Tieflection Tests 

Purpose: To study the characteristics of the various load transfer 

devices under laboratory shear-deflection tests in order t'o obtB.in data 

necessHry for the successful design of expansion joints .. 

8cOD?: The study has included seventy- individu.al shear-deflection 

tests on load transfer devices including the several proprietary makes on 
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the market as well as special devices. Also, the study includes shear­

. deflection tests on different types of contre.ction joints, 

Status: This work has been completed. 

Structural Design of Paven,ent Slab Edges at Ex-oansion Joints 

Purpose: To develop a definite criteria for determining the proper 

spacing of load transfer units and to establish stress relationships in 

concrete E;lalJ edge.s at expansion joints .. 

Scope: The study will include a review of the work of Westergaard, 

Teller, Friberg, the previous work of the li!ichigan State Highway Depart­

ment, as well as the laboratory studies included in the scope .of the joint 

project, 

Status: This work has been completed and written up in preliminary 

form"' 

Field Installation Test for Joint Unit Assemblies 

Purpose: To establish a field test whereby a joint assembly could 

be sub.jected to conditions similar to those encotmtered :tn actUE.l concrete 

construction for the purpose of judging its merits and ·to determine if it 

meets specifications .. , 

Scone: The study includes two separate parts; first, the development 

of a suitable joint assembly test s.nd second, to prepare specifica.tions .to 

incltJ.de all ty-pes of loe.d transfer ass~mblies. 

Status: This work has been completed and is written up in prelimin­

ary form. 
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PROJECT 2 

CONCRETE DUl:1ABILITY STUDIES 

A strrvey study of all concrete pavements show that a considerable 

percent of the strrface is scaled in varying degrees. This condition has 

become more apps.rent as the use of chemical salts has increased for the 

removal of ice from pavements.. Scaling has been common in most parts of 

the state, but, on a whole, the concrete is predominantly good.. But, even 

so, the Lmsj~ghtlil1ess of scaled areas a:qd subsequent mainten&nce and the 

added possib~lity of further deterioration is of immediate concern-to the 

highvvay engineer .. 

For thie. reason, a study of scaling,· its causes and methods for pre-

vention, has been incorporated into the re:::1earch program nnder the title 

of 11Dura.bility of Concrete Pavements". 

The durability project includes the following mEjor ps.rts: 

1. Condition strrvey of existent pavements. 

2. Durability project of the lilichigan j'est Road, 

3.. Laboratory ch.n·ability studies. 

The major studies outlined alJove will be discussed sepe.rdely in-

eluding their purpos.e, scope and present status. 

Condition Survey of Vxistent Concrete Pavements 

Purpose: To determine by visual observation the amo1mts and degree 

of scaling preval.9nt in concrete roads in Michigan and to correlate thif' 

information vdth tl1e various fo.ctors incidental to t.-he construction of 

the pavement slab. 
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Scope: SlLT'Vey included all of- the concrete pavement e. on the state 

·trtullcline systemi> 

Status: All of the factors cmd amounts of scaling have been recorded 

on coding sheets specially prepared for thi.s particular study. It remains 

to have the data on the coding sheets transfei-red to cards for pnnching 

and the desired informo.tion obts.ined by the manipulcction of the cards 

through the International Business Niachines~ It is proposed to have this 

completed as soon as possible .. 

Durab:i}ity Project of the Michigan Test Road 

Purpose: The performance of concrete under the severity of service 

cam1ot be predicated upon lc.boro.tory studies.. Therefore, the purpose in 

constructing the durs.bility project was to obtain a field laborato:ry to 

obtain accelerated action of chloride SE:.lts or ice on concrete pavement 

and to study the res-ultant action. Also, to evaltmte the effect of vari-

a:i;ion of factors relcl:cive to construction and materials used in highway 

construction upon the durability of concrete pavements .. 

Scope: Embodied in the durability project are the fqllowing consid-

erations: 

1~ The grading of aggregates with definite recogni­
tion of· the materie,l pa.ssing 200 mesh .. 

2. The comparative effect of various types of addi­
tives includ.ing, pb.ysical and chemical varieties 
as well as cement blends and cements produced 
vd th grinding aids. 

5.. Cru,shed limestone aggrege.tes with .special atten­
tion to finer fractions. 

4.. A study of fil1ishing mr~thodB in relation to 
scaling. 
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5.. .A study of various Cill"ing methods in rela­
tion to sco.ling .. 

6., Accelerated scaling studies .. 

7 ~ Comparative laboratory freezing and. thawing 
tests on fi·3ld specimens .. 

8. Special labora.tory study of pavement cores. 
taken from dm·ability project including freez­
ing and the. wing, unit weight, void content, 
distribution of a.ggregate .. 

9.. Fa.ctors incidental to construction Yrhich might 
be contributory to scaling. 

Status: The field and laboratory vvork has been practica.lly com-

pleted on all problems except the accelerated scaling studies and the 

core study, numbers 6 and 8 respectiYely. It is planned to carry on 

the scaling studies for a period of years.. The core :=:'tudy is now in 

progTess. It is proposed to submit. ell of the deta from the durability 

project in the form of a progress report. The compilation of data for 

this progress report has been started. 
' 

L&.borcLtorv Durability Study 

.As a part of the genernl investigation of the durability of con-

crete }"BVements in Michigan., laboratoTy et~1dies have been lU1c1ertaken to 

supplement the field study and the ckrability field project of' the Michi-

gan Teet Road., 

. • • ., • 1, 
The laborc.tory program ha.s been dlvldeo. lnto t~Pm main divisions 

devoted to the following work -

1* The determination of causes of c;caling~ 

2. A study of methods to prevent scale. 
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The above problems pertaining to the laboratory durability study will 

be discussed in t.he order given .. 

l. The determination of Causes of Scalin_g 

PurDose: To make a comprehensive stucly of the many factors con-

sidered to be contributory to scaling for the purpose of obtaining 

substantial data to enable us to approach the problem of prevention 

in a logical manner, 

Scop0: The study of cau,ses of scaling has been divided into three 

phases; chemical, physical and mecha.nical.. Under chemice.l causes bB.ve 

been included -

1. Compilation of data pertinent to salt solutions 
involving a bibliogre.phical study a.nd a field 
study to determine the probal)le concentrations 
of salt solutions on pavements due to ice remov­
·al methods, 

2. Scale formation on concrete as effected by chloride 
salts, involving such studies as the chemical reac­
tion of chloride salts on the constituents of con­
crete and the formation and distribution of chemi­
cal products conducive to scallng. 

3. The chemical action of chloride salts on neat ce­
ments, mortar:s and concrete m1der different test 
conditions. 

The physlcal phase involves two maln subjects 

l. The segregation and variation of constituents of 
concrete, sueh as bleedillg when associated with mix 
design, lJhysical characteristics of consti tlJ.ent,s, 
working of the concrete .surface and interfacial rela­
tions between the constituents·of concrete, 

2. Variation in physical characteristics of concrete 
from top to bottom of slab, involving grading, 
arriolmt of cement, density, absorption, p6rosi if_y 
and coefficient of expansion~ 

Mechanical factors w:i,ll be considered to include; frost action, 

freezL'lg nncl th2..wing and traffic conditions .. 
- 9-



Status: Parts 1 and 2 of the chemical phase !Jccve been temporarily 

completed pending further results from other phases of the problem. 

The study of chemical action of chloride salts on neat cement is practi-

cally completed and preparation has been made to continue with the study 

on mortars and concrete~ 

Studies 1 and .2 of the physice,l phase he.ve been correlated with con-

struction factors relative to the test road and thc'1.t part has been com-

pleted.. HoweveT, further la.borcJ.tory studies are necessar~~ to ~ompletely 

terminflte the project .. 

The mechanical factors remain to be studied .. 

2 ~ 8c8.le Prevention 8tudies 

Pu.r·-oose: It is a r-ecog-Dized fact thc:t sce.ling can be me.terLs.lly 

reduced by additives, and by the proper control of construction pract1ce-s ... 

ThBT'efore, it is the purlJOSe of this investigation to study the relc1.tiv.9 

meritr:. of th-e. m,'?.ny proposed methods of scale prevention as a ptir'G of the 

whole subj-ect of durability of concrete* 

Scope: The scale J_Jrev~ntion studiefJ include t)1e follovdng subjects:. 

1* Improvement of characteristics of constituents 
of concrete"' 

2.. Improvement of qonstruction practices involving 
mix design, construction opere.tions and cm~ing 
methods,. 

4, The use o:f surfc::.ce sealers. 

Status: These four problems cannot be completely terminated U.Iltil 

the c1ur-s.bility project haB ·been exhB..usted in all itr< phaees.. However, 
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enough data has been acClJmulated, so far, to enable the Ree.ee.rch Labora­

tory to present certain recommendations relevant to t'he subj-ect. 
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PROJECT 3 

CONCRETJC PAVFl\'tENT DESIGN 

Purpose: To est1.::<.blish certain fundamental principles in concrete 

pavement design and to correlt,te certain labo;ratory studies with con-

struction methods in order to develop more du..ra.ble concrete pavement::: .. 

The facts and relc,ti.onships obtained shall be used for the improvement 

~of the iVlicbigan State Highway Department design and constructiol1 proce-

In order to realize the purpose of the project, it v~as necese,ary to 

construct an experimentr::,_l po.vement incorporating the principle-s and fac--

tors incid.entt~l to design and construction.. This experimentc::~l pavement 

is known as the design project of the Michigan Test B.oac14 

The deE:ign p:roject coincides in a general way with the Public R.oade 

.Adrninistration' s plans and procedure for construction of experimental 

roads which were submitted to the Department in 1940. 

~: The important design studiep cons.idered with respect to 

modern practices are: 

1,. Spacing of eX!)&,nsion and contraction joints .. 

2. Expansion 1md contraction joint design. 

5. Uniform slab thickness versus balanced cross 
sections .. 

4. J.imo1J.:.r1t of reinforcing steel necessary .. 

5G Relation of pavement croes-uection to subgra.de 
supporting value .. 

6 ~ Pavement cross-section thiclmess ~ 

7'" Prestre:::.::dn£ of concrete slabs ch.u-·ing curing .. 
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Included in the scope of the design project v.rere certe::'.in inci-

dente.l construction features, such as -

1.. Mechanice.l versus manual handling of concrete 
on subgrade. 

2. Meche..nical versus hand tamping of forms. 

3$ The use of different types of joint seals. 

ImlJortance: There is need, at the present time, of a comprehen-

sive evaluation of modern theories of design and constructiona This 

statement is clearly demonstrated in recent reports of tecrmical 

writers on the subject., 

The value of this study is further enhanced by increased beauty, 

safety, roc::.dabiJ.ity, economic life and reduction of cost of construe-

tion and maintenance" 

Furthermore, no study of this type has been carried on r:.ince the 

Batee Rond Test in Illinois in 1922-25 .. 

Status: It v.rill take several years time before sufficient data 

wi11 be acclunu~ated from the design project of the test :road to warrant 

maldng a.ny definite conclusions relativ-e to the design studies, Howev-er, 

the data. will be compiled as received from the i'ield and, no doubt, some 

definite trends rele_tive to the various factore st1.lCtied yfill be noted 

within a short time~ This project i;:: in progre:::ls continuously" 
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PROJECT 4 

CONCR'RTE MIX DESIGN 

Pm·mse: The purpose of this study is two-fold, First, to design 

concrete rnixt1.tres s_.ccording to the mOrtar void theory, using various 

additives as preliminary work to the durability project of the Michigan 

Test Hoad. Second, an attempt to design a practical and economical con-

crete mix that wou_1d shmr(f improvement in resi::.tance to scaling as com-

pared to some of Ol.IT present day pavementso 

Scope: The project is comprised ·-of thl"ee main problems, nam8ly: 

1<) The de;:dgn of concrete mixtures by mortar 
void method 1r:1hen additives are to be used 
in the mixture. A preliminary study to 
durability project of test road. 

2.. .A grc~dation study of concr-ete aggTegates 
and cement B.S related to scaling and dura­
bility of concrete,. 

3.. Thesimplification of mortar void method of 
concrete design. 

Im1Jortance: In one respect, this subject is a part of the dura-

bility project, however, it is of such significant impol·tance from 

another standpoint that it has been set up as e. separate project, It 

is significant that our present specifica.tion requirements are not all 

thc:.t they should be with respect to grac1ation of fine and COSl'['8 a.ggre-

gates, especie.lly where workability and dm·ability are concerned. Also, 

it is important the.t we consider several possible cha.ng.es in gradations 

and thus open up local material sources for the manufacturing of more 
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economical concrete, Themortar void method of concrete design ''-8 

used by the Department should be thoroughly studied in all its phases 

and simplified. so that it can be understood and applied by all engin-

eers, v~-ho are interested in concrete deeign problems. 

Status: Part one of this project progTEUTI has been completed, The 

balance ·of the project program vms dropped because men were not avail­

able for assignment to the work. Preliminary report No. 21 has been 

prepareclo 
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PROJECT 5 

BITUMINOUS P.AVEMENTS 

Purpose: This is e, continua.tion of a bitrrrninous research program 

initiated in 1955, The purpose being to determine the changes in char-

acteristics of slow curing asphalts before and after weathering with the 

idea of perfecting a laboratory test whereby it would be possible to 

distinguish between bituminous materials possessing good or 1J.i1.desirable 

weathering qualities before they were incorpor&ted in the bituminous 

mixture. 

Scone: The scope of the investigation included five important 

phases of the subject of clJ.Jrability· of bituminous materials, namely; 

1$ The viscosity~temperattn·e relD.tionship of bitu­
minous materials before and after weathering. 

2<¥; Physical and chemical surface phenomena is re­
lated to dm·"bility. 

5, Effect of che.nge in constituents upon durability, 

4+ Changes in characteristics of slovf-curing af)pl-.talts 
after weathering under service conditions. This 
study embraces sixteen test projects established 
over a period of years from which Bamples are 
tcclren each year for laboratory study,· 

5. Condition survey of existing bituminous surfaces 
using slow-clll'ing oils as a binder. Samples were 
te"ken from the various surf~.ces for correlation 
with laboratory studies. The studies of chsnges 
in characteristics of asphaltic cements has not 
been undertaken, 

ImDortance: The urgent need for continued research in bituminous 

materials, is evident because of the rapid growth of bituminous surfaces 
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in Michigan, especially of the oil-aggregate type which produce definite 

maintenance problems involving stockpiling and repairs. The Uildesirable 

variation in chara.cteristics of the bituminous materials from" the various 

refineries, as well as the failure of current specifications to predict 

service behavior of the bituminous lllClterial makes· it doubly important 

that better laboratory control must be devised to insure durable and 

lasting surfaces. 

Status: Parts l and 5 of this project have been completed. Only 

certain phases of parts 2 and 3 have been touched upon, Part 4 is con-

tinuous in that each fall a survey is made of the test sections, samples 

taken, recovery of the bitumen made and subsequent e.tudiee. conducted on 

the recovered bitumen. 
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PROJECT 6 

SOIL STABILIZATION 

Purpose: To construct soil-cement and bituminous stabilized road 

surfaces using existing roadwa~y material, new material and Portland 

cement to produce a low-cost light-traffic surface. The purpose being 

to determine the feasibility of constructing such roads with existing 

surfacing materials, or with suitable local materials, and to develop 

specifications for the use of the Michigan State Highway Department in 

construction ofsuch types of roads. 

Scope: This project included the construction in 1941, of two soil 

stabilized roadway surfaces as fol.lows: 

1. Soil cement construction on M-92, Stockbridge 
north, length 3.02 miles, project M 55-50, Cl. 

2. Soil cement construction on M-72, Grayling east, 
length 1.57 miles, project 1\!I 20-20, C2. 

5. Bituminous stabilization on M-72, Grayling east, 
length 4.5 miles, project M 20-20, C2, 

Importance: Many types of stabilized roads are being developed and 

it is important to the Michigan State Highway Department to know which 

are best suited to Michigan conditions. From an economic standpoint, it 

is important to know the relative cost of this type of construction as 

compared to other types of light-traffic surfaces. Also, it is desirous 

to know if this type of construction is satisfactory for certain locali-

ties where prepared aggregates are not available. 
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Status: The work outlined under the scope of the project has 

been completed and specifications based on t!o..is work have been pre­

pared, Preliminary reports Nos. 54, 38 and 59 have been prepared,, 
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PROJECT 7 

SNOW AND ICE CONTROL 

Purpose: The snow and ice problem on highways has reached a state 

of real importance in higpway transportation, Therefore, it is believed 

that serious consideration should be given to introducing 111odern methods 

into removing or preventing ice for=tion on pavements. It was proposed 

to ~attack this problem from a ~:cientific standpoint in an attempt to find 

out better, modern and economical methods to overcdme this serious traffic 

hazzard. 

Scope; This problem is only in the outline form, tiiking into con-

sideration such phases a~s 

1. Survey of ice conditions in Michigan. 

2. Physics of snow and ice, 

3. General considerations in ice removal~ 

4. Comprehensive study of ice removal methods, 

Importance: Michigan, because of its unusual topographic location, 

with ~respect to the Great Lakes, is subjected to frequent snow and sleet 

storms which interrupt the normal functions of the Michigan highway 

system~~ They also c~~.use many traffic accidents, excessive maintenance 

costs and reduction in traffic movement. Therefore, any studies which 

will reveal methods whioh will improve these conditions should be worthy 

of consideration by the Department, 

Status: This work has not progressed beyond the outline and dis­

cussion stage because men bBve not been available to assign to the work. 
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PROJECT 8 

MISCELLANEOUS STUDIES 

This project was established to take care of miscellaneous research 

studiesof a special nature requested by administrative officials and 

division heads of the Highway Department. The investigations being 

carried on at the present time are -

1. A compara_tive study of reflecting ma.terials for 
highway signs. 

2. Agri-fil and its use as an admixture in bitmni­
nous mixtm"'-es. 

3" Membrane curing materials .. 

Preliminary work bas been completed on study 1, but in order to com-

plete the work, weatherometer tests must bB ma.de in Ann Arbor, which ;Till 

require at least 50 days time. The optical work can be done in East 

Lansing. This study can be completed with present personnel in approxi-: 

mately S weeks. 

The study on agri-fil is completed as far as physical end chemical 

characteristics are concerned. If it is believed desirable to continue 

the study involving bituminous mixtures in the laboratory. 

The study of membrane ct~ing materials is in progress ancl will con-

tinue for an indefinite period of time, 
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PROJECT 9 

THE HOUGHTON PROJECT 

In March 1941, at the request of Grover C, Dillman, President of 

Michigan College of Mining and Technology, State Highway Commissioner 

G. Donald Kennedy, instructed the Research Division to proceed with the 

establishment of a cooperate research project between the Michigan Oollege 

of Mining andTeclmology and the State Highway Department. The Research 

Division to asswne the responsibility for .the general direction of the 

work, 

It was 1.mderstood that the branch research laboratory would be es-

tablished at Houghton for the pctrpose of using the laboratory facilities 

of the College for convenience in investigating the problems of immediate 

concern to the construction of highways in the Upper Peninsula • 

Aft-er considerabl-e delay in obtcdning a.nd training a man to assume 

the responsibility for this particular project, the project was started 

in December 1941 1.mder the following program. 

The program was prepared on the basis of suggested projects recom-

mended by the Testing Division and the C1.1Trent activities of the Research 

Division in the Upper Peninsula. 

The research program consists of three major proje"cts as follows: 

l. Field scaling studies on concrete pavements. 

2. Concrete materials investigation. 

5, Stabilized base course investigation. 

The major studies listed above will be discussed in the order pre-

sen ted., 
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1. Field Scalinji_Studies on Concrete Pavements 
'. i 

' Accelerated scaling studies were made on certain concrete pavements 

to supplement similar scaling studies on the Michigan Test Road as well 

as laboratory studies being conducted at East Lansing, 

The field scaling projects include a comparative stcK1y of calcium 

chloride salt vsrsus natural freezing and thawing, the effect of calcium 

chloride on concrete containing stamp send and the effect of calcium 

chloride on stone sand with and without silica dust and conte,ining Orvus, 

Investic:·ation of Qalcium Chloride Salt versus Natm·al Freezinf( and The.w-

ing of Water on Concrete Pavement. 

Purn.Qg: To conduct comparative scaling st1.-1.dies on a concrete slab 

not previously treated with calcium chloride to determine in what degree 

calcium chl-oride or nat1..1ral freezing a.ud thawing are induciV"e to scaling 

of concrete surfe.ces ~ 

Scone: Scaling panels similar to those used on the Test Road were 

inste_lled on US-41, Baraga County near L'Anse. The pavement was con-

structed in 1941 using Champion se_nd and gravel. 

Stat1.1c<: This work has been completed. 

Investigation of Ce_lcium Chlori6e on Stamp Sand Fine Aggregate Concrete 

Pavement, 

Pttrpose: To determine the resistance to scale of concrete pavement 

containing stamp f?and as a fine aggregate~ 

Scope: Scaling panel was established on pavement surface containing 

ste"mp sand. The scaline panel is on US-41 about 8 miles north of Hancoc1c 

toward Calumet, station 440+00. 
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Status: Work has been completed. 

Investi"'·ation of Calcium Chloride on Stone Sand Fine Aggregate Conc-rete 

With ano: Without Silica Dust and Containing Orvus. 

Pur-oose: To determine the relative rerdstance to scaling of stone 

sand concrete pavement with and without silica dust as a mineral filler 

and containing Orvus. 

Scope: Scaling panels were installed on stone sand project in the 

City of Manistique. Project !Vi 75-28, C2. Panels at station 55-+00 right 

(OrnlE and silica dust). Station 54-!-15 left (Orvus only). 

Status: This work has been completed. 

2. Concrete lfJaterials Investigation 

It was proposed to me.lce a comprehensive study of local mine wastes 

to determine their suitability for use in highway construction. 'rhe 

study includes both stamp sand and cru,shed mine rock. 

Study of Ste.m-o Sand as Fine Aggregate for Concrete 

Pur-oose: To determine the suitability of stamp sand, ground and 

reground for use in concrete mixture,s. This work will entail field and 

laboratory .studies on the aggregate .separately and in concrete specimens, 

Status: This study is in progress. To date, the work hL1S consisted 

of collection of samples and running routine labore
1
tory tests on materials 

from different sotrrces. 

PurpoJl§_: To determine tha suitability of cr~shed mine rock for use 

as coarse aggregate in concrete mixtures.. This work will entail field 

and laboratory studies on the aggregate separately and in concrete specime:ns. 
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Stat11s:- This study is in pro:;;ress in conjunction with the stamp 

sand. investigation. 

4. StEJ'liliz<2_d Base Course Investi gs,tion 

Purgose: A study to determine the suitEbility of sta.mp sand for 

bituminous or portland cement ,stabilized base courses. The project will 

consist of two parts: 

1. Bituminous stabilization studies, 

2. Cement stabilization studies. 

It was proposed to conduct laboratory E:tudies on these materials 

for the purpoSe of developing proper mix design and prepare sp~cifica-

tions for base or s1..rrface construction .. 

Status: This phase of the program has not been started .. 
·I.(! 
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MISCELIJ\NEOUS ACTIVITIES 

In keeping with the :functions and the policies of the research 

' organization and the principles set :forth in the lVIemorandwn of Agree-

m8nt between the Michigan State Highway Department and Michigan State 

College, the research organization has had the opportunity during the 

past three years to participate in several activities of an educetional 

and cooperative nature. These activities will be discussed briefly as 

:follows: 

In l\IIarch 1941, an Engineering Conference in soils for engineers was 

held at Michigan Sts_te College. This soils school was organized in coop-

eration with the Civil EnginBering Dep'l.rtment, at Michig~n State Colle·ge 

for the purp'ose of giVing practicing engineers, and espeCially engineers 

of the Highway Department an opportunity to become better acquainted 

with the subject of soils as related to modern highway engineering prac-

tices. The school consisted of lectures, discussions and demonstrations. 

Proceedings of the conference have been published. 

Confe-cence with Offi<;_ial§_ andRepres'l,ntcctives of' the Po:tt::J.and Cement 

Assocj,_ation and Cement Manufacturers and members of the Michigan State 

Highway Del?§rtment, 

This conference was held :for the express purpose of explaining to 

th8 group, the scope and principleS relative to yoncrete pavement con-

struction contained in the Michigan Test Road, as well as to discuss and 

exemplify the work of the Highway Department in theit' attempt to solve 
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the scaling.problem. The conference was held on the Campus in the Engin-

eering Building. Members of the Engineering staff of the college were 

invited to attend. 

Central Snow Conference 

The Central Snow Conference is an international organization com-

posed of a group of men interested in snow and snow problems. At the 

first meeting of the central Snow Conference which was held at Michigan 

in December 1941, the research laboratory of the Highway Department was 

asked to cooperate in preparing a progress report relative to standards, 

techniques and methods of application of knowledge of the character of 

snow in relation to highway transportation. 

The proceedings of this conference were published in 1942. 

Farmer's Week Activities 

The research laboratory has participated in two Michigan State 

College Farmer's Week programs by preparing extensive eY~ibits to acquaint 

the visitors with the research activities of the Highway Department and 

how they are eventually benefited by the fruit of such efforts. 

Student Interests 

The research program is of such a nature that it has been possible 

to handle part-time employment for students either through theN. Y .A. 

or through Civil Service of the State. 

The facilities of the research laboratoTy have e.lways been av[l.ilable 

to students interested in research problems. Several students in the 

Engineering Division have taken advantage of these facilities. 
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College Personnel 

The Engineering Division, as well as other departments~ on the Michi-

g~n State College Campus such as Chemistry, Physics, Soils, Geology and 

Forestry have been familiarized with the work of the reset:orch organization 

and gave even cooperated in problems of mutual interes:t. 

l 
1 

! 
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REPORTS AND ARTICLES 

The reports prepared by the research laboratory have been summar-

ized in the following pages. The summary represents the final reports 

which have been completed by the research laboratory and submitted to 

individuals or organizations both inside or outside of the Highway De-

partment during the last three years. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Copies of these reports are on file. in the research laboratory. 

7-40 

10-40 

11-40 

12-40 

12-L,O 

12-40 

1-41 

1-41 

1-41 

1-41 

2-41 

2-41 

3-41 

5-41 

5-41 

·Research Activities of the Michigan State 
Highvmy Department. 

Field Study of Joint Sealers. 

Michigan Test Road. 

Investigational Concrete Pavement in Michigan. 

Load Transfer at Concrete Pavement Jotnts. 

Changes tn Characteristics of Slow Curing 
Asphaltic Oils. 

Activities of Research Division. 

Summary, Michigan Test Road. 

Value of Concrete Spreader in Concrete Pave­
ment Construction. 

Pavement Joints and Their Functions. 

Concrete Durability Studies. 

Construction of Michigan Test Road. 

Natural Conditions Affecting Performance of 
Soils. 

Fundamental Principles and factors Embodied in 
Michigan Test Hoad. 

Heport on Manufactured Stone Sand and 
Its Use in Concrete Mixtures. 

- 29 -



16 

17 7-41 

IS 7-41 

19 8-41 

20 8-41 

21 9-41 

22 ll-41 

23 12-41 

2/+ 12-41 

25 2-42 

26 2-42 

26-A 3-42 

27 4-42 

28 4-42 

29 4-42 

30 4-42 

31 5-42 

i 

I 
-~ ~~:2· 

Report on Cle.ims Presented by W.L. Than 
Company, Projects F 18-20, C4 and 
F 67-37, C6. 

Proposed Sp.,cificati~ms for Slow Curing 
Liquid Asphalt. 

Construction and Subsequent Studies of 
Concrete Durability Project, Michigan 
Test Road. 

The Library-Laboratory Research. 

Movie Script of Michigan Test Road. 

Par11phlet on Michigan Test Road. 

Research Activities of Michigan State· 
Highway Department. 

General Observations on Concrete Scaling. 

Comments on Concrete Scaling Studies. 

Effect of Various Axle Loadings on High~ 
way Pavements. 

Selected Bibliography on Airport Construc­
tion for National Defense. 

The Design s.nd Construction of F'light 
Strips. 

Summary of Hesearch Projects. 

Agrifi11 as a mineral filler for Bitmninous 
Mixtures. 

Construction of Experimental Soil-Cement 
Stabilization Road Surface, Stockbridge. 

Curing of Concrete by Calcium Chloride 
Integral Mixed. 

(Jrayling Cement and Bituminous Soil 
Stabilization Projects. 
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32 

33 

34 

6-42 

7-42 

7-42 

Limestone Dust in Mortar. 

Research Laboratory Report for Biennium 1940-42. 

Progress Report on Houghton Project, December 
1941 - July 1942 • 

• 
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