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 GICHIGAN TEST ROAD

Ploturss

#* Boens 1
Main title of pleture

0 - 40

Seeng 2 = B

herial views, intersegbion of
test road and U8-10 - long
vigw, cub In of river

40 -~ 144 - (158)
Soript 27 words

fut eguivalent m? 59 words.
Cort Vo 2L tdsmprrg Aol

feong 4 ~ B

(4) Map of lower peninsuls withe
out M«l15, then flash phowing
Mel15 o

144 « 168 (&5}

Eeript 33

Seriph

Muelo

In May 1840; the administration of the Michigan
State Highway Departmsnt reslized ths nesed for

8 cﬁmprahenﬁi?e avaluatlion of wodern theories

of desigﬁ and eonstruction practices in conorete
pavements, Therefore, it was decided to cone
struct the Michigan Test Road an experimental
coneretbe pavemend projecht smwbedying eeritain cone
tpoversial snd developmentsl festures which
could be used as & study in embablishing eriberia
for concrete pavesend design and consbruction,
The purpoge of bhe fest roed is 16 establish
certaln fundsmental principles in pavement
deslgn and %o sorrelate laborabory studisg with
congbruciion methods in ovder to develop move

durable concrebe pavemends.

The test road construched on We-ll5, between US-10
and M-88, in Clare and Oscsola counbies, consishbs
5 ]

ef 17,8 miles of 22 foolb concrate pavensnt.



Boens B

Hone

feeme Tz
{4) View of test road locabion

in background, then flash in

design and durability sl ook
188 - 181 {ogy

Boriph 2B

Beene § w 10

Trevel shobs slong the rosd
ahowing grade, boplgraply snd
CUDVOD .

181 - 2EL (75)
Beript 82

fub spulvalent of 18 words,

Cut b0 17! « 18 mm, flls.

101 milep lo dewbed bo the privciples of
deplgn snd sonsbroatioh, and 7.7 ailss for
the study of durability fseters, pertiewleciy

sealing,

The loostdon of the Test Hosd Lo idesl Trom
the ﬁ’%&ﬂé}mm;ﬁ of grade, allgment fé‘i{iﬁ BT
age wenther conditions, The maxlwmm grade is
5485 poraents The susscenye dagree of awrvabure
i 45 wlnubes wibh ¢ i‘h’ﬁ("ﬂhiﬁ?ﬁ te averesp oUrve
Llength 3500 faetb. |

The langbh of the eptirve project of sach test
peobion is sulficlent to veduse consbruction

variablen o & whuimum for sach featbures Llovsse

i}ig&%@fiw



Yiew chowing subgreds oparatlions

2EL e 247 2y

Soong 17 - LG

55

tie and road shod

247 w D60 {19}

Ad4 footgee equlvslent bo

AT wopdi,
Cat so0 A s Fosiva !
73" 1L sopora. iﬁ/w

Seane 47
(A) Favemenl, no cracks, twe
axpansion jolnbs,

S {18

Bosne JB
{4) feme view wiih pun and rain

RG-S} {16}

Exceapt Tov s few thousand feet of clay nndepe

lying o 1 foob gand cashien, the tesh road was

ponsbruebed on & wniforn sand subgrada,

Deplan Projeeh
Deslgn Feslures
Be wlll net eonpider bhe deslen projact and Lﬁ;ﬁu?

the durebility projests. In order to pressnt the

naed and lmportance of the ehudy of s desisn poge

Jaet, Ist us review the stresset

ragd and & history of the developsen

-

vavenent deslon. CUonorebe ap & pewepent saberial

irg subjecbed o verlous slyess profucing oo

tlons such as bemperaburs, mmmmnﬁ tralfie

Iogds and subgrede changas,

The yarious sbtress producing conditdonr are die
poped upon & new slab lmmediately after curing

period,

won axposure Lo sun snd rein, physi raaehiony

taka ploce dn the slab ceusing ldnesr me

w
i S



{8} Peme view with slesss
inbenaity

f: ,,,,,, fm

(14}

Boeng #0
{4} Craoked pavessnd

5 T {15}

Soens 71
(4 Zame view ap 19 with stroesp

{153

a% ney poind

Hgens 22
(4} Same wiew with cracke

(18)

Zeens 27
{4} fame view except shows bloweup

(15}

faene 74
(4) View of pavement, seone 22

g
{14)

Linesr schangesn of suffleisni

1o

wagnitude caues

nerate ab oriblosl

avelr slressing of bhe ap

i

pointa,

Conbinuous over »

in subgeguent bru

Jolnhas

Furbher lipear movesent dus be tempersturs and

molabure eventually produses sxcesslyve sbrascsp

vinus st

e
EE
Hie

Titismiely trensverce crscking will ocon

bhe ovarestrs inke unill ecullibeion of

gxlet,

alsh pondibions

Enfilbretion of serth inte coracks denlelbss aum

sing blow upe uwder exbvens

Lingar movenent,

In wpdditlon to Linesy sovement, pevesent plsbhe

ava sublech B stresser produced by w&wging@

w & o



Spene 28
(4) Bame noene asz 04, exte e ob shows

san and redn

oy

Eoone 28
{4} Bame soens sp 25, zhowing
conver warping of zlab,

(18)

Sesne 27

(4) Unwerped slsb in &

aseng 28

{a) Convex wa srping in dry syes

e ey
Seame 28
(L) Unwarped slab in oold aves.

(18)

;] S
Soane 20

(1Y Werped slab in cold arves

(12)

When the slab

wisd tomparature

a0 hop amwl botiton

4

When besmpereiurs sand molsburs conbent of slsb

surface excseds dhat of the boblen, conved

ri&"’*ﬁail OQUIATEs

The reverre s trus when pavenent slabs ave

-

spposed bo gonbinusue dey spalls.

s bl

a:-

Conse coneave weroing remul

molebure conbent of the wleb top i less Lhen

the botitom.

gonpfece iz eooled repidiy a bowe

peraburs AifTerantistion swiste betwsen the

Lo snd hotbome

Buch & sondibion oeuses oconbtracsbion of bthe slab

wﬁ%



Deene FOA

£

(4} View of slab with genersl

eyanking {18}
CBO - 408 {240}
Sorlph 225

Payess for sach seanes

e
Ooene B4
{A) View of nowmsl pavesment

428  4ED (18)

Fowipt 158

Upepe ELR

(&) Sams soens s 51, with truck

{11}

Heene e

{4} View of tvuck showing stross
fwbansitias,

{52} {18}

LEH - 4O

Soript 27

Foene 08
(A} View showing oradks in slab
460 o HT0 (185)

Berips 14

Seana B4

(A} Tiew of slabh on PLLL seckion
A70 ~ 477 {11}

Soriph 10

Hoth the moving

., 2 e . 43 N PR st % g g oy g
The intensily of stvesues ceuped by w

g0 *:"?;ﬁ:fma; with other ntrozsas mey couse hobh

Longdiaviinel and fransverse crecking.
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nder webloviar brelffl

sbjeoted do 8 peries of hiphly

pam s
Taviat,
Py

Thess Torees introduge lewxorsl shressss in

whe sleh of wariouws Inhenzitios,

ok Doroen recolvas

inte destruetive sbresses unluese adeguate denign

Lo provided,

Repesbad epplisations of these sirescer wliie

mabaly resuld in puven g ab the

griticsl positiongs,

Ippropsrly coustrueted subgrade In 111 secbions

sre aubject to shrinkage. Gonsequently,



€w At al = £
EHESNE oo

{A) View showing setiling of
mahgrads,
Soens B9
(&) View #iih wheel on slab

inkonsitiets

ared whres

Loene B7
(A} View of precked elebe
A7 Tmd 3 - {32}

Boripn B4

Heeng 38

(A Tiew of cub nechiovn.

(L&) “eme view wiith hesving

and ghrops BTY0O¥S.

{4} Tiew rhowing cracied alab,
499 - 541 (55

Py ]
wﬁad’:‘ Jb {’f?

Whem bhis subprads shrin

volumebrle chang

o aiber bhe orlginel {;@yzaj;‘i.;i'i;;:imm ol =lah

supoorh, thersby alls

shress waluse

e Grde

fora sleb supnort; pavement failurves raslb.

mabarials are nob reuovad

subgredes w

w1l seour Tron I

R hLa

gud freszing te

Yhen wnfavorable conditlone exish,

of serious megnltude ars introduced by sush

ahs

gap dn the subgrads

Conevebe pavement canvoet withstund the combined

A l‘;l“l!'i_"‘f"ﬁ' 23

Tnliiipen

gyar bhess avess he
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Heena 41

b hedly

7l

e 5o 3 P .
grachad, with patches,

Gt e L%A,‘i?tdlfahfy of
547 -~ BGY (%}

Soriph 78

18 - 15 mm@‘ﬂ'/m

o

Gl %5"

{4) View of pavecsnt properly
desipaed, Rosd shob slong berd
TOHi .

507 - BT (2a)

Sariph 29

hsng AF

{4} Urban visw showing & foob
’::ai.sm”“

BL7 = 838 (27}

Borint 27

Seene 44

{a) View of

Joinba,

Bt has boon shown bow dvag

peusede Invesh! Ton of pawanente L sarvice

bear oub e necsszily of coneldering bhese

Fagbury ln conorabs pavernond denlin.

Howevway, a pavemendt properly desigped snd oot

g ok fore subgrades benpe

ing vapsolly, afaguate phy Y SR RONE

Adrable suree

inbernad and sxternal stressen,

fnee charsoaberl dupability and porper

ELEIN £

bHhe o

o sontirpl these sitresses. This develomment

The Tipst jolnts gore spall specsc bebwesn gde




(4) Bame view with stesl plaber, Later jolnite wibth sieel sdpe bars were desizned o

<

BEE - 8B (24l avunberact des phosl bire,

{4} View of pavememt with two The twensverse joind originally 4id not provids
Yight jolnbs _ Top owpension, bub bebwesn 1000 snd 1810 provie

Hoeme & slong for sxpension apoesrved,
s

59

{4) foms view with expavgion jointe.

&

Brone 48

fieme

Poens 49

pro

i

{A} Bawa view ap AY, exgept with In 1217, dowel bars mare introduced foy losd

dowal havs, Chranefer pw

THIREE o

Semn 0

(4) Hame view ap scene 47, To overgome Lowmperature shrssees In a pavenond

Beens 51

{2) Bmue wiew sz spana 50, o weakened plans Jodnt fomsed by grooving bhe
axeept with groove midway hetwssn  surface |
Jolnbae

{a) S&s‘aﬁ viow with orack ab groove. which csused the glab b ersck for agpregels
BEL - 98 {70} inberiock,

Baript  {38)

Pruses botwaen asoensk 48 fo 62

Inclunive.
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!ﬁél} Tiew of siadb with mo longles Loogitulinal Joints wers nob wned oplpinadly

wadinel jolnt. and to oversoms the lrr

398 . P05 {10}

s

{A) Bams view with longitudinel erack fo

Joind,

‘*?mf«: - TLG (‘«%}

Soript 7

4

owh Gha

e P EL JRE AP 1 S s ra'l
dowal bars, naed Tor sbrapgthening &

IO - 718 (15}

Zorint 14

{4) ¥iew showing thickenwd edze, Thickensd edge settloneg wers found to be salbise

shory for bthe incresansd

Soena BY

{A} Plew chowing edge reinforded. oblalued by lncressing

the reinfloroswend slong the Joinh,

o L0 e



{g{g} Tiew showing dowel bars deploblng Load fean

s

{..Jn

{ &} Tiew showing ¢

proegas o

guats to

Toene 80 - B

{s%} Fiegw of

5 IV B A L
shab with bhin

Bhiock ean

{A) View of olgb with unilorm

£5) View of slab wibth thickensd

]
e

Pariph 69

4 e . e a2
1/2 to 2 inches,

3 ] Bk
Hagloning with

saction, bhe

-..%x ,1#33

3iorm sross segblion slsb o

CROEH

n

pootlon proved Suwlesuste In theory snd eorvico

babavionrs

Floally in 1924

oross aechio

w L1 =



ey moving lubs besh rosd A windy of thoess changes

et Iwnberoasetion U810 and H-118, about mamy conbrove

P e 81T {59) definitely showed %hald

Bepdyh B2 of B ooperets nevenent

BRUGAREROY Lo

which debernins i%s conbtimulty and dimenslions.

Boone 08 - 88

Goad travel shobs Tha Tic fords 2 Ja

1 Teoh Rond,

BT - 04l {34) lgboretory for the study of the oroper 4

Soript 58 proning and songbroehion of 8 congrebe slab.

Add egulwalend of 24 wopds or Tur doslyn feagture

rt
]

& e 18 Helie design of Jolote, wnlfors slab thickness and

nloneed crosy seoblon, regulvesd relnforelag

R

nh grnss segblon Lo

subgrade baaring velue end presh

dng of

generabe slabe During curing.

Toenn ﬂiﬁ =I5

{4) Tiew of BLLL boerd with nll The szgpansion loint study fneluded joint

digtancen ehowing. Conbinue soaclog ol LE0, 240, 480, 800, 1800 and 2700

2

poenes 82 « 75 dnto ons pleture fool intarrals,
o0 £ar% A # in e

f.",k-’r;&.f_.-} we S i%‘@g}

sut bo 2e5/2% o 18 mm. billbosrd

gut each lengbh Bo 1-1/2% « 18 mm

w:@"*&@{?ﬁtmmmw ahout #f



View of truen assenbly

aRd - BBE

{18)

Beript 19

Hpaye 77 w 78

View of corner bar in place,

{15)

698 - 907

fgsnn 51 88

£4) PLLL boerd with spacieg
Langthiy

BB - D94 (o9

Gty B BY w 18 mme

Billboard

Lol /B8 - 18 mme

Gub ssoh Lengbk fo

wmwi tulation AP

Enogenerels whers load trapefer wes fncluded,

Bhe wrusnpesssenbly for holding dowsl bare wes

uped as sbandard consbruotlon.

A portdon of the desiy

e project was gonstruebad

i

wibh thickened joind edges apd 1-1/4¥ aomner bars,
Conpietent with the spacing of smpmosion Jolnts

et specifiad lntervels snd varying asowdt of

e, ind ;mngg M..@@l govdraghion Jolnts havs beén

somstrugted 8t By 20, 18 and 10 foot inbervalss

R i
i 1;’} L]



View of shendard dowel sssepbly
for conteseiion joinbs
954 e 1013 {5}

Bopdph 20

Scena 84
Tiew of dowal bars with parilng
gtpip, Condrectlon Jolnt.

L01L - L0138 (12}

Beript 18

Boens 89
¥igw of dowsl bave with diwider
plate, Contrachion lolnt.

1018 - JOF {18}

Serlet 16

Scene 90

Yiew of k@yioﬁ% Jednte  QOfe
Teaetion. jolihs

1OEL - 1044 (19}

foript 18

e general, Ghe conteactlon jolnts soneisted
of 7/4 dianeber by L5 inch dowel bars held

in plaece by txuss-assenblys

Other fgrpes woers losballed fopr couparison on

the dowel bar with perling stelp,

and the dowsl ber ssvenbly wlth wetal ivider

plate bo give cosplete geperation of the

Alyo, the keyloede leint with sonbinvous plate
dowsl so ponstruehed as bo allew Interlooklng

aabtion of bhs conorebe,

PR - g



View phowing placing and penoving
bosrds on subgeads,
1044 - 1060 {243

Berdpt &4

Scane 81
Senerel conshountion wiow,
1080« 1070 {18)

fut in pover seeng of 6% - 18 mwe

5&?“;"9?& v ¥

- Seane 2

{4} View of thickened ndge slab
and mg“axm grasg seablon,
107G - 1095 {57}

foriph 87

Sgens 94

Gonztyneblon view showing conovete
g masha

1088 « 1102
Sapipt M~ 24

Coastoviv 9E t€mromr,

o facilitabe bhe dnsballation of Jodnbs, a

bosrd wap plaved on Bhe subgrede whieh was

pouoved followlng sonerete placing and the

Cdodnt bstelleds

The adequate deelgn of pavesent oress ssublon
b Awporbent for proper slesse disiedincbion,
bherelors, various crose pechblons were ine

cludad in the nrolect,

Fovr ALfPerent fypay of cross sestilons wars
wiaoed for study, sseelyr, the Be¥ed Blubizan
Dtate Highwsy standerd, and an Gefe8 and

Lhely spproxluwte eguivalente, B inch end 7

fneh wniforn deoss seotlon reupechively.

were consbruoted welng Belel, Sefolip—Bepmd

Ptk -mnd-fere- aonsdeh of pladn conevets

&=

and reinforesd poneretes with 37 and 80

wounds per hondred sousnve feab,

m}.bw



# Soene 107 107

{}Eﬂigﬁﬁﬁﬁa

Title
1102 - 1118 {25}

Beript 25

Bopread phghing conorete, nsehse
niual sprender and carblng tesk
molda.

LIS - 1284 {a7)

Sopiph 48
Coi 100 Screed awd cul
Fota! feaghh To 13'~1Emm

fgens 107

View of hand tambing and wesha
nieal temwplng of Lovms.

1184 - 1182 {27}
Soriph 27

CDesign Prolscy

Gongtruction Feslures
Inoidental studlez of construction methods
ware inoloded in the design prodect. Thay

ars mechanical spresding of vonorebs, bampe

dng of fovms, stress curing and Joint sealera,

& copparative study wee sade of hand sprending
varsus moshenionl soreading of convrsis. The

gorender way denigned to hendle sonerebe fow

- EY
<,

the fuil 22 foeb width by means of a reversible
14 fweb splyel serew. Vlewural test speoineos
wars easb in place on the subgrede fop comparae

tiwve abudy,

Boouuse of the basvy eguipsent used on the
wroject a nechaniesl form bamper war uped for
gomparabive study with band wethed of Lamping

formg op sandy subgrede,

o 18 o



Seena 108

Travel zhot along road.

1182 - 1193 - (18)
Buript 17

Scene 107
Views dnstalling premolded
Jjoint seal.

1198 « 1215 (50}

Beriph BO

ficene 1074
Views applying Bal~Beal.
1215 - 1252 {28)

Seript 27

Yiews applying asphalt letex
1252 - 1257 {z7)

Seript 88

An 1800 feot section of pavemsnl was proe
gtresped during curing, eliminabing steel

reinforcement and contraction Jointa.

Baveral Joint sealers having desirable
characteristics were lneluded for comparative
ghudye One of the sealers a premelded rubbar
material wag insertsd into the fop of the

prepaved concrebe joint opsning.

Ralsfeal, a commercial hot puured typs of
ruabber eompotnd whieh i melbted at high teme
perature was need on one test section in bhe

study of Jolnt sealers,

Anobher sealer sonsgisting of a mixbture of

86 asphaliic oil and vubber latex was ingluded

in the sbudy, MHydrated lime was applled to the
gurface bo acgalerate hardening and to prevent

piok up by tvaffis,



Seene 108

Yiews of inshallation of ref Afber conpbruction, bhe evaluablon of the
arencs nopuents and daking various deslgns aod netbods sve belng wads by
?ﬁuﬁiﬁé visual exasinetlons, dlsplacensnt end plysical
) 1X87 ~ 1282 {52} npasurements. Papsenend refsrengs monunenbs
J Bopdipt B2 were fnstalled fop o u?iﬁg srab movenent, A

spaalsl bolesoopie instrusent 1s used to debere
ming Incremante of wovensnd by sighting on

grost balys ebched ou glass plate snd relevence

e
£80e

Viaw showlng webhod of takiog fefevence polobe echablished on ssch side of

peadings with ealliper, Joint are nead fop ﬁhﬂ%k&qg Jodnt widbh shanges.

1292 - 1602 {15)

Saripy 15

View of leval operations showing Tha varﬁiﬁﬁl mavensnt of slad ands iz detor-
level and reforense woinbey winad by preciss level wmessurspentss
1308 - 1BL2 {15}

Berint 12



Hone

Tneballation of Lhermocounles
and taking ""%éin‘ #ith brides,
Hodsture celle and veading with
bridsa,
LELR « 1745

{49)
Boript 42

Soene 115
Instelletion of Corlson Flsoterin

Btrain Heter, sgulprent and resds

{27}

Bespe 148

View showing reading by Bevey
Shraln Uauge,

1265 w LB72 {13}
Bowlpt 158

Thezmotouples and seloture cells bave been eu-
bedded in the frash soverste and in Bhe gube
grade for obbaining tempersturs and moistirs
gombent in sonfunction with displacement

mensurerenti.  Heasuwremenbes are deterpined
by mpechally desisned elsobrlesl bridges and
deterainablons ave sede iz cenjunotion with

displacenent nespurenenis,

Strain in the concrete is measured st tha
senber of the slab witk & Cerlesn Bleetrde

Btrein Ueter snbedded in bhe Tresh concvets,

Furface sbreln sessurspent ie made T 8

Bewry fbrain Gauge st sslected polnte,

w 18



Boane 117 w 118

Fiew of subprade eoulpeand Bubgrade beszdng Sects were nade uelng bhese
and sloseup. pigee of plates 16, B0 snd 100 souars dnches in
LETZ « 1780 {27} ares o determine modulup of subgrads resction
Boriph 48 HEH,

Sosne 119

Yiew of field office A meteorolsogloal statdon wae established and

Soene 120 : ' gorkaing sontlououe reserding appsratus Tor
Yiew of auouomther and vanea. wind movenent, changes in alr bempersturs,

Sagng 140, rain gauge and svaporation vans for preciple
Tiew of vain gauge ' tabion and evaporablon snd & hygeonsber Do

baskd ity »

Yiaw of thermoanober
LESD « 1413 {74}
Boeviph # ;

Fiow of beallic reoorder. & aonbinuens hralflic flovw reeord will be
LALE - 3482 {12} abbained bhronghout the durgtion of the

Forlot 14 ' propeb,

Gomorete sochion merker Bonorete pavkerg pseesrrdrbefr—iiaeridsy

ié:&ﬁ L .:isé!ﬁﬁ; ] flg} have Daen Instelled ai T %Trwiu,.inu.;,mg Etats e Y
Feript 18 «f pagh test ares.
Cut pan on markev.

wwn. 20 o




Besne 120

se part of seene 1284 op Fpuburer of design ave not the only fachovs
ol soeng. affacting the structursl dieabilily of gonaraie

1484 - 1443 {12} pavenanit,

Seript 15

Title Dorabllity Projeet

1448 » 1488 {54} ¥autors sifepting deteriovation, sealling, ¢one
oripht 38 pined plyeioaly shemicel and meelaniesl acbion

an sxperienced in schual use pon net be predi-
gated woon luboratory studies. Copseguently,
a purblon of the Hichizes Test Road var oonw

struntad to hbis and,

Hona

Sgens 120 = 150

View ghowing pavemsnt with light, lfpprowlestely 10 perosut of the conorete pavee

medium ond imwv BeBle Bread, memte in Hichigen buve sealed in varying dew

Glose up of surfage, grass,  The wmpightlinese of sosled ﬁ%mg sl

1486 - 1488 {%f%} the affeat of disinbegration on an adeguebely

Hoript 84 | - dapigned zleb i of lueediate eonesrw to the
anginesr.

w B e




Tiew of balch plant, View of

astraleht edeing and hand
floantings

1488 « 18528 | {58)

View whowlng the addliion of
Pivian bo hatohe

1528 - 1847 {20)

Sgane 350
(A} Ideal grading ourve

1847 « 1BBS {18}

Bordpt 18

{5) View showing stendard grading

gurye superimponsd over fdesl
AT TS,

1552 - 1570 {18}
Heripd 14

Factors ponsldersd contributery to seale are
grading and propovtlondng of agpregebes, applis
satlon of salds for ios rﬁgavﬁi and gon i
thon operationpg. Therefops, sn aofforh wae
sade o silminate thess Factors in the oone
grebe on the dursbillby vrolect ﬁy’imyf@v@mﬁﬁ%
of grading of sggregeles, upe of vardous ade
mizhursy and ozraful gsontrel of consbruction

gparatlon.

The standerd conorels pdx was mupplesented by

afding 200 mesh Tiner b0 Whe Dine sggregates

B loprove the deunelly spd workability of th

&

aonorets sixbure,

Oosrse and Dloe sggregebe; when graded to cofe
fory b bhe ideal greding ecurve will produse

Ehe wort dense sonorsia.

Thiz pondbéion is not obbained dn acbual prage

tice, sapeeially from the B0 sleve down.

o R



Longltudinal float showing slopgy

aonoraboy

170 = 1578 {9}

. Baript 9

Hoena L4l

Hone

Boane 142

(L) View of gr&ﬁiﬁg CUrvess
1578 » 1500 (21)
Soript 21 |

Hoene 148

View sphowing conelpbengy of
mixbure,

1580 - 1805 ' {22)

Bepipt 19

Seane A4 - A

The result L8 over workability, bleeding and

iIafarior sonoretes

Hhen natural fines, of sioeral Lillers wevs
added o bhe slenddrd alxturs, the grading

purve wes larroved af the lowar and,

The gddition of btle Plnex resulbted fn =

goporebe of good workability and conslsbeney

without pegregeblon, lallanece or bleeding.

{4) View of Ingredients in stendard Verlous additives were indorporated in the

wmhare

Visw of slanderd mix.

{4} View of iugvedlembs plus
additive,

1805 - 1854 {43)
Soript 42

sonarete six o study thelr offseb vpon the

gheracter ol the gonarele. They include sugh
proprietary seberisle a8 Posselith, Plastiment,
& wobtbing agond palled Orvas and Tinsol Resin

ground widh Pordlend cement ne a grinding aids

o 2B ae



View showluy conplstenuy of The sddibives produced d1fTerent sifecie upen

tonsraie, vha sontrete, In geneval, the workabllily was
1854 - 1846 _ {1} improved and blesfing eliminuted,

Beripb 17

Beans 147
(&) View of standerd miz. Fatural cement with and wibhout besf tellow aw
fut syt standerd nix andmedion, a grinding sid wes blended with Portlend comand

et twhe vate of 1 sadk of natural o § secks of
Boeana 1450

Portlend gement, on the § bag batebh basis.
(A} View with natural cemeunt, ‘

fesne 148

phe e

View of concrels opevailons.
Cut dn 10Y - 18 wmm. of posnss

148 and 149 sowbined.

foena 150

Views showing bleeding and surfage Idvepstone, cosrse zud Tlne spgresabes are In

tewbure, Liusstons nggregaten, diefavor besaune of pooy workebllity, szcecsw
1888 « 1727 {86} ive Yiesding, diffieult Tinishing aud sceling
Boprlpbt & ghevaotarisbies, A sectlon of concrele cone
Dub o 8 = 18 m. taining limeshons azpregates with and without

Timeptone dupd were Included for shudy,

o Bk -




View showlng breeming opseabions The uze of 0107 brooss bo revove ladfancs s

followed by wiew of burlap drag. reponnended by some enplneers to overcoms

1787 - L1771 {58} sealing. Conseguenily, brooming versus burlap
Bordpb 48 " Pindehlng was dunoluded Yo obbain pore COUMDPATEw
Tut brooming 5 ~ 168 mu. tive data av to the mewlis of the twe sethods,

The methods were studied both wilh and without

bitaminous eurings

Sosne A5E

Yiew showing burled surlng, cltue  The Faoter of curdng veletive to dursbility was

mlnous suringe goneidered by inchiding s gmaparative study of
1¥TL - 180B {48} sevaral netbods wnder Dleld gonditionp. The

Hoript 45 suring mebbods saployved wers webted urlap,

sephalt smulelon, vul-back ssphalt, wobbed sipaw,

.

paper cupring, webbed sarth, pending, caloiom

ghloride Intezral and transparent nspbrenes

Daborstory views of Dunsgay method, Incidental bto sonsberustion epevations, wlisusl
- i t I

; 1808 - 1850 {40} and ohyaical svalusitlon wes zade of the werlous
i Soriph 40 gonorete glesburesn,  Segregeblon was sgtudlaed on

samples selagbed thvoughout the degth of the
avemend by weang of the Dweaggn sethed fop
; 4 15

daternining the constlbuente of fremy concrebse,

w 2B -



View of setbing bive apparabus.

18I0 » 1047 {zs)

Seviph 20

Seane, 150
View meling fleld soscinens,

73

1847 - 1872 (2

o8

Bovint 23

Gut out 8w 186 vme

Heen ) a57
View of Cressing sqvipuente
N (91}
Seriph o7

Gut oud 67 « 18 wme

s 2%
fosns 158
Tiew of sonic spparsiugs

1958 - 108% {an}

Seript 42

A somparison of sedbblng bims was sade on bhe

varlous eoncrebes nlvtures by means of the

Burggya? bime pensbradion weithod,

Test spocinens reprepenbuidve of the verious
conorebs wlxbures wers preparad in the leld
for futurs lzborsiory bests op gompression

Slexure snd frsesing and thawing,

En tha laboretory, bhe speslmeng were subjeoted
to freesing snd thawing besb {z;rs::l%ﬂ in egulpe
ment depigned for thad pevdlovler purposss The
conerets speslnens wers placed in pubber bools
gantaining wabers Yhase wors dswersed in &
slvgarine soelubion in the i&*@_@%&r at 8 temparaturg
of 20 degrees below zeres Following cowplete
i‘:@&:s;ﬁz«’;img of the soncrets npseluene bhey were

plaged dn & consbent bemperaturs bath ah 70

dogress fabrannsib.

The hretk-dom of the fressing and m swing enetle
mang was determined by the sople setbed, The
ghange in spdulus of elastlelty of the spesisen
due ko frasging aud thawiry ir detectad by nole

ing the chenge in naturel wibrabion freqguency of
the spaginen.

)



£

Viaw of flemuel beebing naghloe,

1985 w 1808

et s
T 1}&} £

{48}

Out onb B o 18 e

Suene 280

Winber views slong best rouds

L9958 - 2002

Sopdpt 30

(20)

Oub oud 2Y - 18 nm.

Seane 101

Views showing

pRNals.
FOLE - 2080

Boeript B3

sgaling struclure

(81

The conpreselon strengbh ap well as Lhe
flexural strenyth was deternined for the
yaprious eoncrete nixburss for oomssretive
study. 4 ppsaisl thivd polnt loading nee
ghine was deslened for Yesting the flaxural

ghrengihe

Throughoub both projests veriedis visual and
ohveloal peasuvenents will be made over &
pariod of vears. wim the winber mownbhs
speelal sealing studles will e gondusted on

the dursbillity project.

The parious conurebss will b pubissbad to
apealarated guoles of fresaing sund thawing
by twe methods, In one 3§ by 1E foubt panel
wabery is fvosen and the ice decomposed with
8 10 vereent application of seleive chioride
and the gyole repesbted dally. 1o b zecond
mebhod & 10 pereswt calodum chilopide polutbiom
irp placed in an adjacent vensl and selution

mewed weaklys

w 27



Aeroplene and trsvel sholy to
soneluds ploture,
2060 - 2106 {aa)

Soript 7O

Sgene 88
TLOG - 2146 (80}

fuh to Mt reading of sign.

Poone 184

BHD

The valus of the deslin and durgbiliby shudise
#ill depand entirsly upon the samner in whigh
the findiage are applied o current and shendsxd
pracbicess It 18 hoped thed the facte and velaw
thonships Pioally obiained from bobh the design
snd durability projects will aseslet in obtalning
the whole snpwer bo ashy eonbroverslal lesusse,

"

and will serve to ald the Hichigsn Stehe U

Dapartnent, as well ap other highwey orgen

satlong In %:eng% devalopnent and lupeovenent of

. oonerene pa ?&a@mm

w B -



