: MICHIGAN
STATE HIGHWAY DEPARTMENT
G. Donald Kennedy
State Highway Commissioner

| RESEARCH LABORATORY REPORT
FOR

BIENNIUH 1940-1942

By

E.A. Finney

Research Laboratoery
Testing and Research Division
Report No. 35

j@ July 1, 1942




e
i

ny

The Michigen State Highway Department, over a period of years has

- ppalized the walue of regearch and has contributed voluable information

to the art and science of highway building, Further evidence of +he lm-
' gy

‘ porbance of ressarech in the highway Indugbry is manifegted by the esgtabe

lishment of a separate organization by the administration for the express
purpose of conducting certain researbh.acﬁivities of the Department.
This research organizetlon with laboratery facilities is located in Olds
Hall of Engineering ab Miehigan Stats College,. =
The activitlies of tﬁe rese&rch orgsnization are devoted to specifie
problemg arising within.ﬁhe several technical divisions of the Highway
Department, ag well ag comprehensive 1aboratofy and field studies carried
out on & long reange plan. -

i
The Beseareh Progran

The regearch program lg comprized of primarﬁ:problems pertaining bo
higher quallty concrete and bitﬂminoné pavements ag well sg subgrads in-
vesbigations and soil stabilization. In regard to concrets pavement,
gpecial ewmphaslis is being placed upon such subjects as, scaling, curing,
deslgn, including elab thicknega, spacing of_joinﬁa, Joint design and
concrete mix design. The changes in chavacterlistics of binding medinm and
consagquent development of specifiecations for binding material are being
congldered In connection with bituminous pavements, Subgradée and goil

studles involve msagursment of subgrade modwlus, velation of characteristics
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of subgrade soll to supporting value and mebhods of soil stabllization.
The oubsgbanding resesrch work asccomplished duving the last two years

will be summarized wunder laboratory and fleld projectss

Labafatoxz Projects

. Among the‘labaratoff.pfojeets:are the debermination of certaln fac-
%o:é relating to‘ﬁurébility of céncreﬁe, particularly scaling which dn-
volvés “bﬁeak dowm! tesis on various neat cémeﬁté, cement mortars, concrebe

mixbures containing various admnixtures, and the chemical reaction bebwesn

chloride salts and the hydration products of sel cement,
Studies perbalning to changes in characteristics of bituminous mat-
erials secured from fisld test sections are being continued in an abtempt

to correlate weathering charactefistics of the bituminous materials with

accelerated laboratory durability tests.

Certain preliminary studies incidenta%lwi%h the construetlon of soil
ehebllization projects as well as subgrade bearing eapacity studies have
begn perfarmed; :

Laboratory studlies pertlnsnt to the activities of the other divisions

tave received thelr due share of atbention, such as, concrste admlxbures,
Joint sealers, flight strip design, traffic paints, reflectorized sign merk-

ing meterial and concrete membrane curing.

Field Proisehs

It ig congldered sssential bo construct test roads Lo serve ag field
laboratories for supplementing the laboratory work. In thls conneetion,

Q?@ several field test projechs have been completed during the past blemium
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lavolving studies pertaining to the deslgn and durability of concrete
pavements, soll stabilization and.vibrateﬁ concrete, The most outstand-
ing fleld project completed is nationslly knowm ae the "Michipgan Test
Eoad", #

The Michigsn Tesh Roads The test road was consbructed by the

Michigen State Highway Departwent on M-115 between Farwell and M-88 by

regular conbract and constructlon procedurs. The project comsishs of

17.8 miles of 22 Tool conerste psvement in which there ave iancluded all of
the latest ideas of modern congrste road congbruetion., Ten miles of the
tegh road ave devoted $o such fachors in deslgn as specing of expansion
and comtracﬁion Joints, uniform glab thickness, eross sechlon versus
thickened edge cross'gection, amount of reinforeing stegl necegsLary, e
lation of crosg gectlon to sgubgrade supporting wvalue, cross sechion thick-
ness and the pregiressing of concrete slabs during curing. Consbtruction
factors incidental to the partlicular best section are the mechanlcal hand-

ling of conerebe, mechanical tamping of forms, vibrabion of concrebe at

joiﬁta and the uge of several differont types of Jjoint seals,

The remaining 7.6 miles of the test road are devoted to a durability

study of conerete. In this pocblon the consiituents which affect the du-

v rability of cozncrete have been varied‘ﬁe include such factors ag, the
grading of the aggregate, the design of the conerete mixture, the change
in physieal and chemical characterisbics of congrete as influences by bthe
addition of various types of admlxtures with the Porbland cememt, the uge
of various finlghing mebhods and different mebhods of curing.

@a@% Slnce iths coméletions thé tegt road hag been under constant survelll-

R

ance, including condition surveys, special meagurements to detect glab
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movement and physical condition of the concrete, subgrade bearing velue, and
accelerated scaling studies on the durability sectliom. Perlodical reports
are belng made as the study progrosses,

. Boil Stabilizabiont Boll sgbabllizatlion 1s the process of glving natu-

ral soils enough ebrasive resistance and shear shtrengih to accomodate traffic

or loadg wnder prevalent weather conditlionsz. Two experimental soil stebili-

czeblon projects were eonstructed to determine the feasibility of sbabilizing

the exisbent road base mﬁterial with portland cement or appropriste bitumi-
nous blnders and %o develop specificatlons for the use of the Depariment in
congbrueking such types of voad surfaces,

A three-mile goil-cement stabilization project was construeted on M-92
north of Ftockbridge. The other project comsigbing of 2 miles of soil-cement
phabilization anﬂié_mileﬁ of gend-bituminous stabilization was construched
on H-72, Groyling east. The materials in each case were enbirely different
in charaeber,

Vibrated Conerebes: The latest deslgn of vibratory equipment was glven

a brial on ¥M-114 near (rsnd Repids, In addition, ceritain consbruction feat-
ures perbinent to eleb deslgn werse included in the projecht, such a3 single
lene constructlon, miform glab thickness and no stesl reinforcement.

Other Projechas Obther field projects of gpeclal interest to the De~

partment were construcbed throughout the state including s special sbudy of

gbone sand congtruction st Manistigue.

Taghnical Reporis
During the pasbt biemnium, the regearch organiszation hss parsicipated

in the activities of the various teehnleal societles, including the




prosentatlon of numerous pepers. The 30 odd papers which have been subul
wmitted by the organizabtlon comslet of teelmiecal papers, spsecifications,
progress reporbs and final resulbs ?ertaining ho specif%p problenas, In
aﬂdiﬁion, 45 preliminary repéffs have bsen preparsd by wvarious riembers of
the resesrch organizatblon perteining tc-definite phagag of the research

work in which they hawe been autively engaged,

.‘Gooperate‘ﬁesearch Prajec% at Houghton

Tn Dpeember 1941, a cooperate research project was artablizhed bebween
‘the Wichigan State Highwmay Deparément and the Michigan Uollegs of Mining and
Technology at Houghton, Michiganp_'The projech we.g egbablished for the pur—
poge of using the laboratory gaciliﬁies of the college for eonvenlence In
invesbigeting the probleme of immediabe concern o the eongtruction of hlgh-
weys In the npper peninsula,

The research program as esgbablighed has a twofold objsetiwve, firved; to
cerry out losel research problems of vitel interest to the Department's gen-
eral research program and, second, to study the popsibility of adapting

certaln wine wasbe products %o highway construeblion.




