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- SUMMARY OF RESEARCH PROJECTS

This report containé the purpose, scope and pregent shatus of
each of the nine major projects included in the researech program of
the Highway Department, ‘

The report has been prepared expressly for the engineering
comnittee of the Department in order that the commitlee may study
the research program and make recommendationsg for future pursuance

of the work,

The major regeareh projects are -

1. Joint study

2. Concrete durability study |
3. Concrete pavement design
4. Concrete mix design

5, Bituminous materials

6. Soil stabilization

7. Snow and lce control

8. Miscallaﬁeous gtudies

9., Houghton project.
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PROJECT L

EVALUATTION OF LOAD TRANSFER DEVICES

The evalustion of load transfer devices pertains to the gtudy of
the staticg; elastic and plagtic properties; strength characteristics
and stress distribution in transverse jolnts composed of different
types of load trangfer devices.

The purpose of the study is to establish criteria for the evalua-
tion of "load transfer devices znd Joint assemblies, to defermine proper
spacing of same and to obitain data for writing specifications.

The importance. of such a study is gquite evident. There has been a
fegling, for some time, among engineerg that as long ag expansion joints
are required in concrete pavement slabs some type of load transfer device
will be required to strengthen the free edges aﬁ guch joints, especially
to maintain the slabs at equal glevation. However, there has been z wide
divergence of opinion ag to how it ghouwld be accomplighed and a decided
lack of agreement on the fundaméntal gtructural requirements at such &
joint when load transfer is useds

Load transfer devices have been used experimentally for a number of
yoarg but no definite criteria has been established for their use and
design. DBeczuse there is such a diversity in the design and use of these
deviceg, the situation seems Lo dictalte the neceggiity for obtzining accu~
rate information regarding other characteristics as individual units in

concrete, as well as thelr chargcterigtics in groups in a comerebe glab.

107
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The project hag been plarmned to include the four following major
studies -

1. Development and congtruction of a special hydraulic
testing machine espable of not only testing Joint
units bubt equally adaptable to other tests requir-
ing compressive forceg. '

2. Ghear deflecltion tests on various types of load
transfer devices to determine their mechanical
characteristics. A4lso shear tests exemplifying
load transfer at contrachtion joints.

A

3. Completion of dats and necegsary mathemstical cal-
culations incidental to the structural design of
pavement slab edges al expanslon joints. .

4s The establishment of a proposed fileld ingtallation
tegt for joint uwnit assemblies and preparation of
gpecificationg for load transfer units, and joint
unit assemblies.

Development of Hydresulic Testing HMachine

Eurgose: To degign, and construct a compression machine cepable of
testiﬁg the various -types of lba& transfer devices.

Scopes  The testing machine was te be designed and constructed with
the thcug%t of unging it for other laboratory tests involving-the need for

compregsive forces.

Statuss This part of the investigation has been completed.

Shesr-Deflection Teste

Purposes To study the characteristics of the varicus load transfer
devicesg under'laboratory'shearudeflection tegts in order to obtain data

necessary for the successgful design of expansion joints,




Scope: The study has included seventy individual shear-deflection
tesfs on- load frangfer deviceé incinding the geveral proprietary mskes on
the market as well ag special deviceé@. Also, the gtudy inciundesg Sheaf—
deflection tests on different types of contraction joints.

Statuss This work has been com@leﬁed.

Struetural Design of Pavement Slsb Edges at Expansion Joinis

Purpoge: To develop a definite criteria for determining the proper
gpecing of load trengfer units and to establish‘stress relationships in
concrete glab edges at exXpansion jointse

Scope: The study will irnclude a review of the work of Westergaard,
Teller, Friberg, the previoug work of the Michigan State Highway Department,
as well ag the laboratory gtudies included in the scope of the joint pro-
ject. |

Statng: This work has been éompleted and written up in preliminary

form,

Field Tnstalletion Test for Joint Unmit Assemblies

Purpoge: To establish a field itegt whereby a joint asgembly could be
subjiected to conditlons similar-to those encountered in sctual concrebe con—
gtruction for tﬁe purpose of judging ite merits and to ﬁetermine if it
meets specifications.

Secope: The gtudy includes two 5eparaﬁe'parﬁs; first, the development
of a suitable joint zgsembly test and second, To prepars épecifications ‘o

include all types of lead transfer agsemblies.




Statug: This work has been completed and 1g written up in preliminary

forme.

Summary
A1l 1aboratory and field work has been completed. Approximately two
weeks wqu needed to finish preparstion of graphs.by‘Mre Fremont. The |
rough draft of the entire project is about 50 percent complete at the

present time. Final feport should be finished by June lst.
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. PROJECT 2.

DURABILITY OF CONCEETE PAVENMENTS

A survej‘study of all concrete pavements shows that a congiderable
percent of the gurface is scaled in varying degrees. This condition has
become more apparent as the use of chemlcal salts has increaged for the
removal of ice from pavements., Scaling hag been common in most parts of
the staﬁe, but, on a whole, the concreie is predominantly good. But, even
g0, the mnsightliness of Scaled areas and éubsequent maintenance and the
added possibility of further deterioration is of immediste concern to the
bighﬁay‘éﬁgineer.

For this reagon, a giudy of gesling, its causes and mebthods for pre-
vention, hag been incorporated into the reSearch‘brogram under the title
of "hurability of Concrete Pavementg.

The durability project includes the following major parts:

1. Condition gurvey of exigitent pavements.
2+ Dursbility project of the Michigan Test Road.

3+ Laboratory durability studies.

The major studies outlined above will be discussed separately includ-

. ing their purpose, scope and rpresent slatus.

Condition Survey of FExigtent Concrete Pavements

Purpoge: To deltermine by vigual observation the amounts”and degree
of sealing prevalent in concrete roads in Michigen and to correlate this
information with the various factors incidentel te the congtruction of

the pavement slab.
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Scope:

Survey inciuded all of the concrete pavements on the state

trunkline systems

Status: AlL of the factors and amounts of scaling have been recorded

on coding sheets specially prepared for this particular study. It remains

to have the data on the-coding sheetes transferred o cards for punching and

the degired informetion obtained by the manipulation of the cards through

the Internstionsl Businegs machineg., It is proposed to have this completed

ag soon ag possible.

Durebility Project of the Michigan Tegt Road

Zurpoges

The performance of concrete under the geverity of service

cannot be predicated ugon laboratory studies. Therefore, the purpose in

congtructing the durability project was to obtain a field laboratory to

obtzin sccelerated actlon of chloride saltg or ice on concreie pavement

and to study the resultant achion. Also, to evaluate the effect.of veri-

ation of factors relative to congtruction and materials used in highway

congbruction upon the durability of concrete pavementis.
P 5 P ‘

Scope:

P

Embodied in the durability project are the following consid-

The grading of aggregates with definite recogni-
tion of the materisl passing 200 mesh.

The comparative effect of varioug types of addi-
tives ineluding, physical end chemical varieties
a3 well as cement blends and cements produced
with grinding sids. '

Crughed limestone aggregates with special atten—
tion to finer fractlons.



4e A gtudy of finighing methods in relation to
gcalinge

5. A study of various curing methods in rels-
tion to scaling.

6. Accelerated scaling studies.

7. Comparative laboratory freezing and thawing
tests on fileld specimeng.

g. Speclal laboratory study of pavement cores
taken from dursbility project including freez-
ing and thawing, unit weight, void content,
digtribution of aggregate. : :

9. Faetors incidental to congtruction which might
be contributory to gealing.

Status: The field and laboratory work has been practically completed
on gll problems except the accelerated scaling siudieg and the core study,
numbers 6 and & respectively. It 1s plamned to carry on the scaling
gtudies for a period of years. The core study is now in progress. It is
proposed to submlt all of the data frem the durability project in the form

of & progress report. The compllation of data for this progress report has

been started.

Laboratory Durability Study

As a part of the general investigation of the durability of concrete
pavements in Michigan, laboratory studies have been undertaken to supplement
the field study‘and the durability field project of the Michigén Teat Roads

The laboratory program has been divided into two = main divisions

devoted to the following work -




1, The determination of causes of scaling.

2s A study of methods to prevent scale.

The gbove problems pertaining to the laboratory durability study will be

discugged in the order givena

ls The Determinpation of Canses of Secaling

Purpose: To meke a comprehensive study of the many factorg consid-
ered to be contributory to scaling for the purpose of o%%aining subghbantial
data to enable us to approsch the problem of prevention in a logical mammer.

-Scope: The gtudy of cauges of gealing hag been divided into three

L )

phases, chemical, physical and mechanical. Under chemical causesg have been

ineluded —~

1. Conmpilation eof data pertinent o salt solutions
involving a bibliographical siudy and & field study
to determine the probable concentrations of sald
golutions on pavements due to lce removal methods.

2s Seele formation on concrete as effected by chloride
salts, involving such gtudies ag the chemical re-
action of chloride salts on the constituents of
¢oncrete znd the forwation and distribution of chemi-
cal and products conducive o scaling. o

3¢ The chemical action of chloride sslts on nest cements,
mortars and concrete vnder different test conditions,

The physical phage involves two main subjects -

1. The gegregation and varistion of congtituents of
concrete, such as bleeding wheh associated with
wix depign, physical characterigtics of constitm—
ents, working of the concrete surface and inter-
facial relations between the congtituenis of con-
crete.




2. Variation in physical characteristics of concrete
from top to bottom of sglab, invelving grading,
smount of cement, density, absorpiion, porogity
ghd coefficient of expansgion.
Mechanical factors will be considered to include frost action,
freezing and thawing and traffic conditionga

Statug: Parts 1 and 2 of the chemical phage have been itemporarily

completed pending further regults from other phases of the problen.

gtudy of chemical action of chloride saltg on neat cementg ig practically

completed and prepa:ation bag been madé to continue Wichthe study on
moptars and concrete.

Studies 1 éﬂd 2 of the physical Qhase have been correlated with
construction factors relative to the tesgt road and that}parﬁ hag been
completéd. However, further laboratory studies are necegpary to com—
pletely terminate the project.

The mechanical factors remain te be studied.

2a Seale Prevention Studies

Purposes. It is a recognized fact that sgcaling can be materially
reduced by additives, and-by the proper control of congbruction prac-
ticeg. Therefore, it is the purpose of this invegtigation to study'the
relative merite of the many proposed metheds of geale prevention as a
part of the whole gubject of durebility of concrete.

Scope: The scaie prevention studies include-the following subjects:

Lo Improvement of characierigtics of constivuentis
of concrete. -

- 10 -



2. Improvement of censtructicn practices involving
mix degign, congtruction operations and curing
methodss )

2s The use of admixtures or grinding aids.

Lo The uge of surface sealersg.

Status: These four problems cannot be completely terminated until-
the durability project hag been exhausted in all its phases. However,
enough data hag been accumulated, so far, to, enable the Research Division

to present certain recommendsitiong relevant to the sgubject.

Summary

Coding sheets for.pavement gurvey have been gubmitted to the Plamming
Division for punching cards. This will fake geveral weeks. The various
factors must then be analyzed and a report prepared.

Ficld work on the durability project of the test road hag been com-
pleted until next winter when it may be desirable to carry on scaling
studies‘for another winter seasola

Leboratory tegbs on field gpecimens from fhe tesgt road are practi-
cally completed. .

Laboratory study of cores from the test road.has been staried. It
will reguire several months %o complete the proposed study of core sections.

Practically all of the data so far aveilsble on this part of the
durability project is in the form of preliminsrTy reports submitted by
varicus memberg of the organization. It is planned to assemble this

date into a formal progress report covering ithe tegt road up to the

present time.

-1l -
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The laboratory durability study has been stopped due to lack of
pefsomnel. The program should be completed especially the study of
the effect of calejum chloride on mortars and concrete since the pard
pertaining tO‘ceﬁQnts has been practically completed,

ther studies on certein webbting agents such as OTVES and other
édditives ghould be continuous to keep the department up to date.

A loboratory technician or engineer, well versed in ‘the degign of
concrete ﬁixtures and allied subjecte, 1s needed to carry on thig parii-
cular work on the durability of concrete.

It ig planned %o start working on the final report on this subject

just as soon as project Ho. 1 ig oul of the way.

-12 -



PROJECT 3

CONCRETE. PAVEMENT, DESIGN

Purpose: To esgtablish certain fundamentsl principles in concrete
pavament‘desigm end to correlate certaiﬂ laboratory studies with con-
struction methods in order %o develop more durable concrete pavements.

The facts and relationshipe obtained ghall be used for the improvemeni
of the Michigan State Highwaey Department design and coustruction proce—
dure.

In order to realize the purpose of the project, it wes necegsary to
congtruet an experimental pavement incorporating the principles and factors
incidental to degign and congtruction. 7This experimentsl pavement is known
as the degign project of the Michigan Test Road.

The design project coincides in a general way with tﬁe Public Roads
Administration's plans and procedure for coastruction of experimental
roadg which were submitied to the Department in\l940.

Scope: The imﬁortant design studies considered with respect 1o

modern practices are:

1. Spacing of expansion and contraction jointsa
2. Ixpansion and contraction join% design.

3., TDniform glab thickness versus balanced cross
sections.

Ae Amount of reinforcing steel necessary.

5. Relation of pavement cross-section To subgrade
supporting value.

6. Pavement cross-gection thickness.

7. Prestressing of concrete slabs during curing.

- 13 -
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Included in ‘the scope of the design project were certain incidental
coﬁstruction features, such as -
- l. Mechanical versus manual handling of concrete
on gubgrade,
2. Mechanical versus hand tamping of forms.

3o The use of different types of joint seals,

Importance: There is need, at.the present time, of a comprehengive
evaluation of modern theories of degign and construction. This state-
ment is clearly demonstrated in recent reports of technical writers on
the sébjecta

The value o% this etudy is further enhanced by increaged beauty,
safety, roadability, econopic life and reduction of cost of comsiruction
and maintenance,

Furthermore, no study of this type has been carried on since the
Bateg Road Test in Illinois in 1922-23.

Stgtug: It %i}l take geveral years time before gufficient date will
be secumutated froﬁ-the degign projeét of the test reoad to warrantlmaking
any definite conmcluglons relative to the design studies. Howeveé, the
data will be compiled as received from the field =nd, no doubt, some de-

finite trends relative to the various factors studied will be nobted within

a short time., This projecit iz in progress continuously.

Summary

e have gtarted to compile and analyze the field data from the design
projeet of the test road. Thig work has been assigned to Fremont with help

ag needed.

I
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Tt ig imperative that the field measurements be continued as
ccheduled, At the present time, we need a man to take over this work,

b men quelified to handle the various measuring ingtruments and one

who is absolutely dependable.

At the present time, it is doubtful if sufficient data has been

sceumilated to show definite resulte.

- 15 _




- PROJECT 4

CONCRETE PROPORTIONING AND GRADING OF AGGREGATES

Purpose: The purpose of thip study is two-fold. Firsht, to design
concrete mixtures according to the mortar vold theory, using varicus

additives as preliminary work to the durability project of the Michigan

Test Road. Second, an attempt to design a practical and economical concrete
mix thet would show Improvement in resigtance to scaling as compared to gome
of our pregent day pavementg.
Scope: The pfoject igs compriged of three msin problems, namely:
1: The design of concrete mixtures by moriar void
method when additives are tc be uged 1n the mix-

ture. A preliminsry study to durability preject
of test road.

2., A gradation study of concrete aggregates and
cement as related to scaling and durability of
concrete.
3. The gimplification of mortar vold method of con-
crete degign.
Importance: In one respect, thisg subject is & part of the durs-
bility project, however, it is of guch significant importance from

ancther gbandpoint that it has been set up as a separate projects I

is significant thei our present specifileation requirements are not all

that they shonld be with respect to gradation @f fine and coarge aggre-
gates, especially where workability and durability are concerned. Also,
it is importent thet we conglder geveral posgible changes in gradations

and ‘thus open up local material sources for the menufacturing of more

- 16
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economical concrete. The mortar void method of concrete design as used
by the Depariment should be thoroughly gtudied in all its phaseg and
simplified so thet it can be understood snd applied by all engineers, who
are in%efested in concrete design problems.

Status: Part one of this project program has been cdmplete&e The
balance of the p:ojéct programn was dropped because men were not avallable

for agsignment to the work. Prelimimary report No. 21 has been prepared.

Supmery

The work completed, to &ata, on this project has been tied in with
the durability project of the tesgt road and will be treated as such under
vroject 2.

Since the mortar-vold method of' concrete design hag been simplified
to a great degree during the last two years, there remains only one more
factor in this oproject which might be worthy of congideration. That
factor is +the pogsibility of changiﬁg the iaximum size aggregaﬁes in
pavement slabs to obtain a more economical concretes

No men are avallable at the preséni time %o assign to this project.
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PROJECT 5

BITUMINOUS MATERTALS

This is 2 continualtion of a bituminous research program

initiated in 1933. The purpose being to determine the changes in char—

acterigtics of glow curing asphalts before and after weathering with the

idea of perfecting s laboratory test whereby it would be possible to dis—

tingnish between bituminous meterials possedsing good or undesirable

westhering qualities before they were ineorporated in the bituminous

mixture.

ocone:

The gmcope of the invegtigation ineluded five important phages

of the subject of durability of bituminous msterials, namely:

Lo
Re

3e
Lo

5a

The viseogliy-tenperature relationship of bitu-
minous maberials before and after weathering,

Phygical. and chemlcal guvrface phenomens as re-

lated %o durabllity.
Effect of change in constituents upon durabzllty.

Chanﬂes in chavacterlsﬁlcs of glow-curing asgphalts
after weathering under service conditiong. Thig
gtudy embraces sixteen test projects established
over g period of yearg from which samplesg are
taken each year for laboratory study.

Condition survey of exigbing bituminous gurfzces
uging glow—curing oilsg as g binder. Samples were
taken from the various surfaces for correlation
wlth laboratory studies. The gtudieg of changes
in characteristics of asphaltic cements has not
been undertaiken.

Importance:‘ The urgent need for conbinued research in bituminous

materizls is evident because of the rapid growth of bituminous surfaces

- 18



bl

EITIRIHOUS MATFRIALS
PROJECT NO. 5

Vig-Temnp. Hel.
Before and After
Feathering

@ |

viseonity Study,

V-T Relation
o Wepthering

V-T Relation
Heathering Teste

Awfuce Phonomena
28 Related
to Durability

Recovery Study

Interfacial
1| Belatlionships

VStudy of
0il Films

Adhesion
Studies

Analysis

of Dgﬁa

&

Change in
Uonstituents on
Durability
Constituents
of Olls

rPhyﬂ&ﬁlChangesEﬁ%
to Weathering

Analysls
of Datea

® @

Waathering Under Study of

Service Hrigting Oil
Conditions hggregate Burface
Egtablighnent
of. Tegt Préjects

Sample Yearly

Recoval Ritamen -
Study Recovere Study of F—
51 tumen : Bitumen ..
Tabwlate Data TEH “lnalysis of
| Previous Work - Data

Specificetions

Laboratory Tests To
Frodict Wonbherime
Suglities

MTCHIGAN
STAVE LIUHHAY LEPACT LN
Gae Dorzld Kennedy

ol P N 5 3T S MR o 5 z e
niete Highwey Commizsioner




i T h
)

AN AT (W

in Michigan, egpecially of the oil-aggregate bype which produce definite .
maintenance problems involving stockpiling and repairg. The ﬁndesirable
variation in characteristics of the bituminous meterials from the various
- refineries, as well as the failure of current specifications to predict
service behavior of the bituminous material makes it doubly important that
better_labofatory control must be devised to Insure durable and lasting
surfaces.

| Status: Parts 1 and 5 of this project‘have been coumpleted. Only
certain phages of parts 2 and 3 have been touched upon. Fart 4 is continu~
ous in that each fall a survey is made of the test sections, samples taken,
recovery of the bitumen made and subseqguent stﬁdies conducted on the re—

covered bitumsn.

Summary

It was necegsary to establigh this project as a long range problem
in order to obdaln reliable information on the weathering of aéphalts.
The men who hag been carrying on this work for the last six years has
left the department for other work.

The absolute vigeoglity and ﬁeaﬁhering gtudies wlll become more
valuzble to the bituminous problem as each year passesland, therefore,
should be continued.

At the present time, there are geveral road samples to be recovered
and analyzed. Also, accelerated weathering tests which were glarted should
be completed to correlate with field data.

A bituminous man ig needed for this works

- 19 -
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PROTECT 6

£011, STABTLIZATION AND SUBGRADE

Purpoge: To construct -soil-cement and bituminous stabilized road
girfaces using existing rosdway material, new material and Portland ce-
ment to produce a low-cost light-traffic surface. The purpose being to

determine the feagibility of congtructing such roads with existing sur-

facing materials, or with guitable local malteriais, and to develop

specifications for the uge of the Michigan State Highway Department in

congtruction of such types of roads.
Scope: This project included the construction, im 1941, of two soil

stabilized roadway surfaces as follows:

l. Soil cement congtruction om M-92, Stockbridge
north, length 3,02 miles, project M 33-50, Cl.

2. Soll cement congtruction on M-72, Greyling east,
length 1,57 miles, project M 20-20, G2.

3. DBituminoug stabilization on M-72, Grayling east,
length. 45 mwiles, project M 20-20, CZ.

Inportance: Meny types of stabllized roads are being developed and

it is imporfant to the Michigan Stalte Highway Depariment to lkwow which are
o begt sulted to Michigan conditions. Irom an economic standpoint, it is
important to know the relative cost of this type of congtruction ag com—
pared to other types of Light-traffic surfaces. Algo, it is desirous to

now if this type of consiruction is satisfactory for certain localities

vwhere prepared aggregates are not avallables

- 20 -
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Statuss The work outlined under the scope of the project has been
completed and specifications based on this work have been prepared. FPre-

liminary reports Nos. 34, 38 and 39 have Dbeen prepared.

Summary

A_condition-survey has been completed on The Stockbridge project.
This data is now being prepared as & supplement Lo the final repori.

This should be completed within the next two, weeks,

A conditioﬁ survey will be made of the Grayling project soon and
a final report submitted.

Mr. Thornburn, who has been asgigned to soils studies is leaving
the,Depa:tment April 15%th, which depleteg the pergonnel ig thig parti-
cilar worke |

It was planmed to run durability cycles by A.S.T.M. and P.C.A. pro-
cedure on the field soii cement specimeng, molded on the Grayling and
Stockbridge projects. The purpose being to compare laboratory and field
specimeng. Thisg wqu has not been done because until the present time
it conflicied Wiﬁh durability studies on concrete.

Thig work can be done with present persconnel.

Subgrade modulus studieg have been gharted on the test road which should
be completed this summer. It is suggested that lir. David Hall, now at the

college, be hired during the gummer to complete this work.

|
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PROJECT 7

SHOW AWD ICGE CONTROL

Purmosgz The snow and ice protlem on highways has reached a state
of real importence in highwey transportation. Thérefore, it is believed
that serious consideration.should be given to introducing modern methods
inte removing or preventing ice formation on pavements. It was proposed
to attack this pfobiem from a scientific standpoint in en attempt to find
out better, modern and economical meihods to overcome thig seriogs traffic
hazzard. |

Scove: This problem is only in the outline form, taking into con—

gideration such phases ag —

1. . Burvey of ice conditiong in Michigan.
2¢ Physics of snow and lce.
3. Genersl congiderations iIn ice removal.

"~ Lo Comprehensive gtudy of ice removal methods.

Importence: Michigsn, because of its unusual bopographice loecation,
with resgpect to the Gréaﬁ Lekes, is subject?d to frequent snow and gleet
‘storms which inberrupt the normal funcbions of the Michigan higheay system.
They also cauge many traffic accidents, exéessive maintenance cogts and
reduction in traffic movement, Therefore, any studles which will reveal

methods which will improve these conditionsg should be worthy of considera-—

tion by the Department.
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Status: This work has not progressed beyond the outline and dis-

cussion stage because men have not been available to assign to the work.

Summar
This project may be set up as a cooperative invegiigation with the

Maintenance Division in go far as they can fuwrnish date relevant 4o cer-

bain parts'of this problems The chemical, physical and theorsctical paris
can be handled by our present personnel in the research laboratory.
This project should be started as scon =g possible in order to be

prepared for tests to be conducted next wintera




PROJECT 8

MISCELLANEOUS STUDIES

Thig project was egtablished to take carerof miscellaﬂeous regearch
studies of z speclal nature requested by edminigirative officials and
diviglon heads ofrthe Highway Depariment. The investigations being
carried on at the pregent time are - |

1. A comparative study of reflectigg materials for
highway signs.

2o Agri-fil and its use as an admixture in bitu-
minous mixtures.

Preliminary work hasg been completed on study 1, but in order to com-
plete the work weatherometer tests must be made in Ann Arbor, which will
require at leagt 30 days time. The optical work csn be done in Fast
Langing. This study‘cén be completed with present persomnel in spproxi-
mately 8 weeks.

The gtudy on agri-fil is compleied as far as physical and chemical
characteristics are concerzded. If it is believed desirable tc conmbinue
the study involving bituminous mixtures in the laboratory, I believe that
it should be-done at Ann Arbor becauge we lack the personnel at East

Langing.
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ESTABLISHMENT OF BRANCH RESEARCH DIVISTION LABORATORY
AT MICHIGAN COLLEGE OF MINING AND TECENOLOGY,
HOUGHTON, MICHIGAN

In March 1941, at the request of Grover G, Dillman, President of
the Michigan College of Mining and Technology, Stete Highway Commissioner,

Ge Donald Kennedy, ingtructed the Research Division to proceed with the

egtablishment of a cooperate‘résearch project between the Michigen College
of Wining and Technology end the State Highway Department. The -Research
Divigion to agsume the responsibility for the general direction of the
wWorke

It was wvnderstood that the branch regearch laboratory would be esﬁab—
lished,aﬁ Houghton for the purposé of uging the laboratory facilitieg of
the College for convenience in invesitigating the problems of immediate
concern to the construction of highﬁays in the Upper Peningula.

After considerable delay in obltaining and training a man to assume

the responsibility for this particular project, the project was started
in December 1941 under the following program.
The program was prepared on the basis of suggested projects recommended

by the Testing Division and the current activities of the Research Division

in the Upper Peningula.

The research program consigis of three major projects as follows:

‘ 1, Field scaling studles on concrete pavements.

} ' 2, Concrete materials invesgtigation.
3. Stebilized base course investigation.

 The major studies listed above will be discussed in the order presented.
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FIELD SCALING STUDIES ON CONCRETE PAVEMENTS

Lceelerated scaling mtudies were made on certain concrete pavements
to spupplement similar scaling studiés on the Michigan Tégt Road as well
ag laboratory studies being conducted at East Lansing.

The fleld scaling projects include a comparative study of caleium

~chloride salt versus natursl freezing and thawing, the effect of caleium

chloride on concrebe containing gtemp sand and the effect of caleium

chloride on stone gand with and without gilica dust ané‘containing Orvisy

Invegtization of Calcium Chloride Salt versus Natursl Freezing and Thawing

of Welter on Concrefe Pavement

Purpoge: To conduct comparative scaling gtudies on a concrete slab
noet previ&usly treated with cslcium chioride to determine in what degree
caleium chloride or natural freezing and thawing are inducive to scaling
of concrete surfaces.

Scope: Scaling panels similar to those used on the Test Hoad wero
installed on Usuél;iBaréga Jounty near L'Anse., The pgvemenﬁ was con---
structed in 1941 uging Champion Sand anﬁ Gravel. |

Status: This work has been completed.

Invesbigation of Caleium Chloride on Stamp Sand Fine Aggregate Concrete

Pavement

Purpoges To determine the resistance to scale of councrete pavement

containing gtamy gand ag & fine aggregste.
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gconeé‘ Sealing panel wag esbtablished on pavement sgurface containing
stamp sand. The écaling pénel ig on US-4L sbout & nmiles north of Hancock
toward Calumet, station A40+00.

Statug: Work has been completed.

Investigation_ofrcalciam Chloride on Stone Band Fine Asgresatie Conecrete

With and Wtheout Siliqa Tust and Containineg Orvus

Purpose: To determine the relative registance to scaling of stone
sand concrete pavement with and without sili;a dust as a mineral filler
and containing Orvias.

Scope: Scaling panels were installed on stone sand project in the
City of Manistigue. Project M 75-28, C2. Panels at station 53+00 rigﬁt'
(Orvus end silica dust). Station 54415 Left (Orvus only).

Stetug: This work has been‘completeda

CONCRETE MATERIALS TMVESTIGATION

It was proposed to make a comprehensive gtudy of locsl mine wagtes
to determine their guiitebility for use in highwsay consitruciion. The

study includes both stamp sand and crushed mine rock,

Study of Stamp Sand ag Fine Ageresate for Comcrete
Purpose: To determine the suitabilily of stamp sand, ground and

reground for use in conerete mixtures. This will entail field and

laboratory studies on the aggregate separately and in concrete gpecimens.

Stetug: This gtudy is in progress. To dale, the work has conslsted
of collection of samples and ruming routine laboratory tests on materials

from different sources.
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Study of Crushed Mine Reock as Coarge Asgreszate for Concrets

Purpoge: To determine the suitability of erushed mine rock for use
as coarse aggregate in concrete mixtures. This will entsil field and
laboratory studies on the aggregste separately and in concrete gpecimens.

Status: This gtudy is Iin progress in conjunction with the stamp

sand investigstion.

STABILIZED BASE -COURSE INVASTIGATION

Purpoge: A study to determine the suitaebility of stamp send for
bituminous or portland cement gtabilized bage courgegs. The gtudy will

congist of two paris -

1. EBituminousg stebilizstion studies.

2e Cement stabilization studies.

it wag proposed to conduct laboratory studies on these materlals for
the purpose of developing proper mix depign and prepare specifications for
base or gurfece congtruction.

Statug: This phege of the program has not been gtarted.

Summalry

At the present time, the work at Houghton ig being concentrzted on the
study of local meterigls for use in concrete mixtures. The gealing studies
have been completed. The stabilized bese course invegtigation hes not been

gtarted,
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The conditions under which this project was originally established
mekes it a continuous proposition employing at least oné men full time
under occagional supervision from the Lansing office. Maybe some
better method can be devised to carry on this‘w0rk and still meintain

the present relationship between the College and the Highway Department.
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