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FORELGRD

Phe Tollowing Sext i8 a veproduction of part oms of &n originsl
copy of Hedesrch laborabory Repert 6Be titled “The Desige of Concrate
@l

Pavowonts Tor Pout War Uonstruciion® approved by the Devariment in

Aprsd, 1945 for use in relation to $hs post wer consbruction of
congrebe pavements in Michlgan,

Toes originel repert also inclvdes maberial on joinid spasing and
Joint design covered in parts 2 and 3 r@&p@cti%@iym These parts vers
not inc;uﬁad here Dbescawnse 3t was belleved thabt thelr contanie ware noi
parbinent %o Yhe meiter of determiniog 8lsb thicknegs,

This materisl ig intended Yo supplsmept the nsrrabive bext prefacing
the Devariment’'s weply o the Buraso of Public Reads, Inguiry ¥Ho., 7 per-
baiving Yo bthe Ploncremental Design Jtendards and Cost Tactors for Road

Gonstruction” designed to lwmplewment the eitudies required by Section 210

of the Highway Hevenue Act of 1956,
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Jong contalned hereln have bes

A o
18-

onE ang emb

snt constyuciion in keeplng with ithe modern trend. The de-

sd as follows:

sre brisil ¥ Bunsax

algo

7ey, L1 Hewwvy FPrisary, 1Tk Llght Primscy

2. uniiors thickness and properly reinfopoed.
3. Lo clags sepectively 910, 9-10, 7-9

nforcament s 100 feelt. Ho in-

faat fmr anch thickness
poands respectively.

&6, Bupuoslon jolmte willl wnot be 'Laml@d duvzn@ sugmer congtructlion

B2 v@wl st wtructures, lnie X © losebtlony apecl-
lad. Dacing fnll ion, comnencing m!«-sp‘t@mhs%t 15th, ex-
melon jointe will be plased at intervals of not lesga than 400

e graoter than thai of one doys pour ng directed by the

¥

\,_‘

g one %nvh wide will e nsed for exponsion jolnt filler.

~3

B. Contzection Jelnie wlll ingtallsd ot 100 foot intervals.

S Comtraction jolots wed by B ogroove 12 inch wide and 2

£
inches desp in The sind In @ﬁﬂi%irmﬁ 2 wetel partieg steip
1 1 be ingt d ot " the joint.

metal z

1%8 Lo prevent
pted dv conjunetlon with the do

b regul ot the boltan and edges
Forelm matter. It wlil be
wal bey sssombly.




11. Dowsl bars, 1-1/4% xz 159 spaced ot 12 luch centers will be re-
quired at all trangverse jointg for the prevention of fauvliing.

L. ALY jolpte will be sealed with an ssphalile-laten Jolol sealing
Sompourd .

The melegciion of thds design wos lpfluenced by the fects thet:
(1) every joint is potentially a source of siyuetursl weekness contribubing
to the witimete deterioration of the pavement wccowpanled by increusing

8

waintenance cosba, {2} it is possible to desipn o concrete pavewent slab up

to 200 feet and posalibly mors in leng of pufficient strength to withstand
cobined werplog, load and Friction stresses for wny predictatle trsfiic
Pﬁﬁdih‘Oﬁ and subgrade support satisfying cerbein assumptions; (3) the ser-
vice periovmance of 100 foot globs congiructed ten or wore yoors afo on

=l

sultable subgrades hap been gatisfuctory, It would sppesr then to be

good engineering praciles Lo reduce the pumber of Jolots o an sbsolube

L

mlnlmes consistent with sowd deslsn practlcoes ond scopnowic considarstions.

The report hos been presented in three perbs. Pert I explains in

detail the method of detersicing cross-ssction thicknsgs by stress apalysis

\—7‘-

Juts

taking into aceount the prlpoipls of fatigue. rart LI presents o dlscussion
of several lmportant factors whish influsuce trangverse joinit apabding sub-
stantleted by theoretlcsl conslderstlions and the reslis fron obsgerveitlopal
studles, fncluding sziob wovemenl mesaurements on the Hichigsn Test Hosd.

Part I11 covers the design of itressverse jolmibs imcindisg provislon for slsb

movaerpent, the sxclusion of forelgn matier and the dealgn and gpacing of losd

lur_|

tranegler devices. Detalled conelusions rooosuendationg wre gresented
: o

st the el

heen thoupht edviesble o pre-

)

splence te ths readar, it has
face the waln body of the report by & sussery of aszsuwptions on which the

desgign is baead.

S
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Losd snd perping stregses ere eveluaied by Lhe H. M.

1088 CONSL

Hestar theery with all ite# sssoaptlons. The cornsy slressey are

avajuated in the cage of upmard warpiog by the Public Hcads pdwlndistrstlion

saperisental Forsals and the curper bengearsiture stregses by the formula proe-
ﬁM@'Wéwmmmy{ﬁw@%%w»

e 2. Blab thickpoeps w@ﬁgmﬁa%igmﬁ_h@V% besn based on Lhe ssgunption
that the cooblosd load, warplng and frictlon stresses do not greeod values
sufficlant to produce cracks dus te fatiges before 20 years [or the trafilc
under congldasratlen. This 20 yeer peried, referrved it ag "crack expocisacy®,
1g hellieved ressepable znd ene posslible e wbialn weder modern construction
mathods .,

3. Festergoard’e mnalyvels cogeiders lozds applied in the luterior,

pr gt the adge, er corser of the sleb. With the sdvent of wider pavements

the pesplbilily of g1l 0 losds reaching the exireme edge or cofner posi-

tione ls reduced. Thas, consideratlion has been gilven %o botl 00 percent
angd 50 parosnt whesel lsad wppllcalliang at the critloal pelnis.

Lo The subgrede 1 sasumed L0 b wnidform threpghont, well draloed,
stable and to heve & delinite mumericsl value Tor subgrsde renctlen. Tre

pubgrade resctien ¥p¥ al & podnt iz preveriionate fo ths dellection st that

polnt and te o cosfflclent "kY which lg the sams for all points of the sieb

4 wnd which lg culled the pubgrade mpluluos.

4 . Preliminsry subgrsds st

Ldleats that

the medulus of subgrade reactlen for aublesen of pendy or granalayr ngiuve
are in the order of 100 to 0 p.c.il. Bince gronnisy subbases sre utllirzed

1

i Bichigen, Lhe extreme viluss of 100 and 200 p.c.d. have besn agsougesd {or

.i Sy subgredes aodulog "EY lon comanting 2lsb thlcknessas.




6. Leboratory and $leid swidles by the Depardwent and other high-
wey orgenlsetioms indicate that the subgrade friction sosfflicimat varlee
petwsen spprovimately 1.0 For lishi gramlar solls 0 2400 fob hasvier clay
soila. 4 frietlem coeffielent of 1.0 was used with "&¥ equ’l to 100 and a
valne of 2.0 with "k" eabal to %00 Tor the detdbminstion of slab thicknesses.

7. The friction fewces are ssswasd to profiuce aniy'uﬁifofmiy 19
tribued direct tensican or @@%&?@%ﬁiﬁm atrévpes without eny hending of the
#lab. - S

‘B. The subgrade Trictleh sirdsmes for slabs of “eguel length and
thilockisss ere considered identleed for both typse'of constractiin.

9. A1) elsbe are considersd to bs unrédtralned a% the snds.
Therefors, fmrc@aAwhimh #ey ba cended by dowel bar friction, temperdturé or
other sourcss sre aot considered in the vpalvals.

10, A1l jointg arc esfolied tH et as idesl hingds withoul the
trangeigeion of sny béading m&ﬁ@ﬁi%“&é@ withoot peraliving infiltrition or
affecting viding guelities.

11. Cemtvection jolnid containing lewd %fﬁmaf@r davices sre the only
type of planed of weaskness jolnts considersd. B

19, ‘Bxpanslen jolnte wre planes of totel slab seperatléh in the

t Tocated st breaks 1n reinforcestent. They usually éontalh a pronolded

pRves
filler matetial sultable for preventing 15 11 et i and cepable of absorbing
cospresslon ferces. Ollp dowels and otler devieds are gensrally included to

snbing Fenliing of the slsb enidel " A




1%. For the type of pavebszal construction under conslderation

sufficient relnforcssent ils provided so that the widih of lransverss ¢racks

if they should sppsar, should veseln very seall in order to prevent the

sratlon of ferelgn maiier snd to provide a certaln smount of e

guposrt., The whole frletlon force is sesumea to e taken up by the longl-

el bars of the veinforcemsnt wilithoul exvseding the yleld point of the
shewl,

n methoegs dowels or other devlces

4. Under prezent o

are conpiderdd necgssary at

sdony and condrectlon iolmig to prevent

faudtlng only. ‘thelr abllity fo reduce edge streases by load transfer ls

not consldared in the

&

denign enelyels, oxcept lo spescinl cuses when 508

loag traneler foatures sre provided. Congegquently, on lmpact Cactor of 1.5

ie willlssd in compiuting g2lab thickrness st tronsverss edges snd sl corners.

At all other poeintg the lmpact Teclor is considered to be 1.00.
15, Cracks ccourving in relnforced pavemenlt sre spsumed Lo

parnit 504 lomd trsnafer.

ib.  In ths computetion of wi

the length of slab
lg cenpldered to be the distonce between any two conserutlve jolnts.

1. e averages intsrpolsted slab thickness betwesn the cnes
for {k = 100, F = 1.00) end (k = 300, ¥ = 2.00) represents the thickness

Tor k= 200, £ = 1.50 for the soms

Beite crack expechtancy.
8. Ceriain physleal propsriles of conervele ere assomed o
have the Tollowing veluss In the snalveis:

Hoduluop of Buptu

TH50 pas.is
& ,

S5xA07 pLsai.

Modulug of

Hitimate Compreapsion 5,000 p.os. 1.

&



2p 0,15 for losds sné zero for leamperalure oy
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SMINATION OF SLab THIO

te for the

the thioknes

o

under considaration have been delerslined by

tyvpes of concrate pavements

giress anslysis, since mathode

ara available for ealeulstloy the giresszes Induced in a concrete pavement

glab by external forvces and tempereinrs, snd gincs the strags-:

a5l ,\,1110

progsertles of the congrete melerlel are well eztablished.

In sonnsction wlih Che wethod of atresss analysis, the prineiple

of fetigus hes been ubilized sz 2 means Tor anslyticelly predicting the age

at which crocks may be supscled Lo ocour in

thicknesses, becouss 1t 1l possible te ascert

of certalnty, the

g 1o be

SLTRBBAE

copnerste pavemsnts of diflerent

ain, with & reasoneble degroe

tieulayr trefilic characterlisgtles 4o which the pavemont

putdscted snd the frequency of combined loed, wavping and friction

Bpeclol eonglderation has bean glven in the analyels to such

feciors o wh load freguencies bagsd on

latest recomsesndationsg ol the Fubl

e Reoads Adainistra

gotusl tralfic survey dats, the

ton in ragard to

stress snelysle, the use of definite deslgn values obtninsd from {leld and

laboratory studles conducted by the Depe

E)

riament and the Introduction of an

advanced methed lor determining {he oumber of stress rapetitions o canse

fnilura,
The oros

gtruction bave bsen detarained on the basls

g—gecticn thidinesses lor several types of pavement con

b

o
5

of combined lood, warping and

subyrade Crlction styesses enploylng the spmmpitlions and donte cutlined
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CONCRETZ PaTipsin® RSICHE HrOTY
TaBLE II7
SUMMARY OF LOADGETES BURVEY
BY PLANSIEG A%D TRAFFIL DIVISIOW

1943
Taignt  Rowbe Fo.o Pima Tetal  © Total Ratig WEERL LOADS
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. in orogeyd o the raciug of

cencrete pavement slab fuosctlong

zoconthmicng but yilaldl

pleie

R SO
SAEL L
1oiecae

|

stab de-

by the subgy

vpeon the stll

b g
LS 8

But the tendency

pldaen prol

1 by properties ol Dlexmiral

shich Ls

At of Lhe Lo desterranrd,

§

g
0324

#5 the form of

ayy

f
Loy




Yosdus of Rasie Bavtlans  The slab Yhichness {(bvloysly e the

effent of dletyribuiing the bvending sussnt over ‘s effeiive Bevticvs of

ﬂ Biso, the redius off losd alptPituiden 13 2 fagter in dotermining

! vanlstance.

g ‘ the axtant of wo dietrbbniien. Aesusdiby to Westergeard, the equivelent
% radive of the reslsting seciion may be npprovimsted iu termy of the redius

j of iond didlritation end glab thlciness by the followlng fovsmlse.

é,/f . o ) - e W w 4 4 » e .
b 16 8" + bY - §.75h when V&% is less thon 1L.Th - - - - VI

b

3

*a® when "o 1z greabtsy then 1.72s4h

in wolsh
b = sguivelent vadiuve of veslsting sectlon, inm inches

i

5 & = voding of wheel load dietribution, 1o inchep

B o= pinb thickness, in inches

g Wedulug. In Westergaard's originol theory

Doterninstlion of Subers

| it wap sssumed thet the reactions of the subgrade sre vertleal oniy rnd are

proporiional to the dellectiona of the slsb. The subgrade veachlon per
unlt args al g given point ia the product of the deflectiem ot that ;@in%
and & sosfflcient of gubgrace %téfﬁﬁ@@a_?k“ which was termed ihe mg@mi&g of
ﬁmbg&&ﬁ@_?@&@tiﬁﬁav Thi@ wpdulue is expressed in pounds ev equare inch pef
ineh of deflection, of guands psr cuble fnch.

To myke gractlonl use of the spalysls one must be able to aaﬁ@éﬁ
8 velng tu the modulus mf‘gubgraﬂ@ reectlum fur the nrilculer soll structure
with whigh he is cungerned. There wre varee recognized fleld grocedurss by

whish the losd susteining abllity of the sybgrede cun be mensuved,
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I.RIGID GIRGULAR PLATE

k = subgrode modulus

P =load in pounds
A=area in square inches
z =deflection in inches

2. FLEXIBLLE CIRCGULAR PL%TE

Volumetric Displacement-V P=load in pounds

V=volumetric displace-
ment of soil in cu. in.

z=deflection in Inches

k=subgrade modulus

A=grea of plate in sq.
inches

Method A: k= -S—

V=A'zqy,

Method B: "k" can be determined from prepared graphs
based on relationships between load de-

flection and physical properties «f the
plate.

3. FULL SIZE PAVEMENT SLABS

RSN 7RSSR T <

-1y2)pPe
For _Interior: k=%éTua%%
- 2
For Free Edge: k= 2U=g{Lt0.9uEP
k= subgrade modulus,p.c.i. P=load in pounds
u=Poissons ratio z=deflection in inches

E=modulus of elasticity,p.s.l.  h=slab thickness in inches
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wach of

interior,

oint edge, opd corner. v the cegse of the transverse edge and commer

é..n

poglivions, wlao bean cowpnled considering
trepsfer witheult izpact and no losd tronsier with 1.50 lmpaot.
Bpeelal coubined alrse summarles were prepared fur the interior
gnd lemgltndlnel free sdge of contlavcus sleb construction ab s dlstonce
snds when the alab lengths in feel wore lopger

o,

iinese {(Ses Hguetion V).
4

Fedlue ot relasitliva

stregass were oploplated separabely for wexplng and

giresessz and f.r warpiag, frictiwn ond loed siress

edpe



.

Lo Ugmbingd warplne, frlcetion e

phresins

& Por Hoger Wye
8 For summey nishis

P r winter days
5. For winter nighis

where o represents gmi% @tz@sg shd ﬁuhmﬁvlp? @@ﬂot@zﬂ N
&, Dumier Iy Prictiom
6, Hight L, Losd
dy Vay _ o f‘}mbﬂmw& unit glress

w, Werping 1-2=3 = ih-Ph-3h op wmpwm,mra al *Hrm't
' - ‘ W’fiw% h o= glab vhiakness

‘Fres bofy ditzrom iliusts the aetlon of the combinsd unlt

pltrespss Tor veriose L0ad postilens ond time of day and yeny arce presenlcd

ohvione thet erlticel combinntlions &7 ldad o

at eny glven

1 wnrpling ot
seeticn of alab cam oecur only ior a few hnm g par day during cerialn scogong

ths year. Therelors, in obder. L. g;g,z'*:z;,éi,jzf@, 2t 2 logieal estlmete ss to the

wumber of whesl lond applicetiens whieh cnn be cenbiped with tempsriiure-

gayping, the folluwing ssmwmplions hove bosp wade:
E 3 5’51

1. Approximately 5 percemt ‘ol olmmcrelal tralfic vecurs betr

6 A, W, and & P. M. (consldersd dayiime trnffick. This
N B LE i -”.‘l

Ffieure fs derived from
ﬁ.!f

fraffle stodies by the

. Critleal warping Lok

at,

apt® werifizd v obhssrvetlioms

et Ruad,

2 -




=

i g

apt Lo ooour e

w 1/2 w00 =

2 0.25 % L/ x 100 = 2.0

ioas,

of whee)




TABLE KL

HOURLY DISTRIBUTION OF. ANNUAL AVERAGE DAILY TRUCK TRAFFIC
FROM A COMPOSTTE OF 3 WI’T(‘ COUNT STATTONS

Based en 1 Week from Bach Moath of ihe Yo 1‘1«35%

By Planning asd Traffic Diviseion
Wichigen Stete Highway Department

f . T@T ALL Ti L\ ng &
SINGLE TRUCKS ~  TRATLER COMBINATIONS TRAILER COMBINATIOW

HOUR VOLUME PERCENT  VOLUME PERCENT  VOLUWME PERCENT
12 P - 1 E 16.79 o T 53,85 B.o2 0 F0.64 3.12
1AM - 2 A 14.75 1.20 57,06 5.5% 71,81 1,17
204 - 3 AM 15.85 1.28 52,72 5.11 6a .57 3.03
3 pM - 4 AW 17.66 1.43 51,78 5,01 6944 3.06
4OAM L5 BM 15.99 1.54 29.59 ¥ 4. 80 68.58 1,03
5 M - 6 M 26.16 2.2 50.07 4-85 7023 3.36
b BE ~ 7 MM 38,32 3.11 L7158 4.57 85,50 8,17
7 AM - B A 51 .66 4.19 36,27 3.5 87.93% 388
B AN - 9 AM 69 .45 4.63 32,18 4,17 101.6% b b8
9 AM - 10 M 84,.97 6.89 36.31 3,52 121.28 5,35
10 AM ~ 11 AM 86.753 7.03 V7 A9 .65 124,42 5,49
11 a4 - 12 # 86 .66 7.02 36.68 3.7 125.34 5.5%
Y2 M - L L 8T 4,59 40,97 3,91 119.24 5,26
1M - 2 B 8285 6.2 41.08 3,98 123.96 5,47
2 P8 - 3B 4, .99 b.89 E1.70 4,00 126,69 5,59
3P - 4 T 83,39 6. 7% 41081 4.05 125,20 5.53
L PM - 5 PY 83.95 6H.81 ALY 4,18 1wz 5.61
5 M - & 1 TE.9L 6. 40 39,10 1,79 118.01 5,21
6 PH - 7 PYU 57.81 469 37.46 3.63 95,87 £ 20
7FE - &P 47.12 3.82 37,31 3.61 BL.43 3.73
8 P¥ - 9P 36.10 2:93 39.2% 3,80 75 .40 3.33
9 PM - 10 P 27,74 225 38,40 3.7 6634 2.93
oM - U om 24,13 187 42,59 A b 65,72 2.90
11 PH o~ 12 P 20,64 1.67 4659 451 67.23 2.G%
24-Hour Tolal  1233.53 100,00 1032.45 100, 65 epéd. o 100. 00
68 - 6 B Total YER:TA T ket 61,17

- B
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DETERMINATION OF SLAD

The deiermination of slab thickness Lo wmagsd upon the orask oxn-
peatancy of the psvement glab. The VYerack ezpeciancy? of cmercte pave-

sey Consbruction of

menth 1s dedined az the nuabey of yeors clapsing bols

a &L which orscks ave vgeted Lo oncur. T

the pavemant %‘;é.laﬂb snd the
being assused bthal the cracks Whmu they ooour are cauped by fallgue In fne
comrate due to repellitions of wnil streszes of magniiuden excmeding 50
peremnt of the ultlmate rupture strenglh of the concrebe. Laboratory siudies

cats that unlt siresses of wmagnivudes lasi

Fd

o Hhe fetigue of cooncrete ingd

than 50 parcent of ihe ulbimate rupture strengith of the conerete are nob

haramfal to the siructursl integrity of the concrete structure.

Biress Uycles. When computing orack supeoctancy lor.any part of a

pavemgent sleb iU is necessary o associate mpaximum stross possibllitiss

cyvels s con-

andg the principle of fatlgue. & sirvess

whih stress cvoles

gidered as e complete chenge ln unli givess [row winlwon o saximom.  The

npmber of sirees oycles per yeer which are caused by the Pymyuency of load
mppli&&u;umh end benperaivure changes during thet period sre detevsined in
the following snsner:

L. Hiress eycles due to load snd Lempsroture; cyveles varying from:

S ¢ be {8 + 8
b,

Ba 8 1,

)
3 . F :‘I
Seg B0 (gg 5L )
e .
“an oYy )
I, * 8 )

with loed Ireguencles as glven in Tabie V,

& Oitvess cycles due Lo warping onlys



panayr o fell and

fBinee 1/7 yesr is consider

o

T parvemat of the deys in ihw y@aﬂ are brlght, tho nwber

gomplete warplng

1w o Uoh w 305 =
L2 = 0.25 2 365 = 456 eyvlas

&

3. Btrese cycles where irictiom foroe vorles [rom:

+ &, to -8, with sn sanual frequency of unliy
A i

sagumed not to allect the

4. Eny cther posalble sivess cycles w

i

ereny azpactaaey.

g. The number of strese applicalions to cauge

Patirue of Conorsi

rete wap dolerelned from the specisl 1y premrad gzﬁgr

tentotive fetlgue graph hes been prepared on

date detersined by the L?l1ﬁe1 Divigion of

neerpreted graphlcally hw Bredbury. The graph

v moalfled and sndad wolunt

anthors to teke inte consideration the

3 Y

rapatlitions when the lends are applied to conoretls labm !f@&ty uhﬁ@s
varying nagnitedes of sirsss. This sction i osed upon the work of Garaun

) T .
investigators whoe have mads simiiar studles with metels {8) In Bradburyis

interpretatizss of the Teiigus principle he sssumes thet the concorete in the

&

pavament has zerc gbress et tlme of lesd sppllication.

et Ho. 3 -1, Fatipus
GTE %S ﬁﬂVMMLHLMMLQE@B

inoiz Divielon
es anoording U

HEY Beport Wo. 42, October 21, 193%. Verein Deubtacher Inpenleuvs (¥0I



Colenlation of Orack Bxpsetency. The deglgn facters which affect

orack expectancy in pavement 2iabs are: ithickness, alob ifengih, subgrade

] S - ' s et

of crogs sectlon, and traffic volume. The crack expec-

moduleg, waifernlly of

T

taney for eash case 1B galo aelnted %@p&f&i@iy i the zQ]lwﬁiﬁg BONT ST &

Vith the subgrede assumad égﬁﬁ%ﬂﬂ%; glab 1 maghn and thickness
fized, the garping stresses and load siresses @r@'@ompm%&ﬁ for evitiesl

pointe in the elsb. 7These stress values are then cemblred end labulated.

The maxlious and miﬂ&m&m strégﬁﬁﬁ for each whesl load class are selecbed
fm”%m%pﬂmg&mxﬁmmyﬁmmum;awl&bofm*ﬂmﬁzU:m@whdmu Ham
patitione of eyeles to fepllure avs rend from Flpure &. ‘The ve @i'i&n of

eyeles to fallure arte desipueiell “RY. Fuf cuch Wheel Tosd elsEz the sanual
- el o o R o
lodd frejuercy is salected fyrom Table LTI, This value is termed 9., The
1y N 5 4

Fatio ¥ is then €M@§ﬁuﬁ%w é'ai@§jﬁﬁ compn § w%imm is made For werping stresses

iﬁ oy

' :

@&ﬁgﬂ &gﬁiq uging ?ig%?@ £ for &, but ueing v = { o6 Blress cyclss). The

T R stFeas due b frictlon L saglipible, sinee the anmnal {re-

quéhidy 1s wilts.” The rabios %@ ars summed, and the reeipro : ool of this value
54 the offeck @%$@@%5HQV'3Q yﬂégﬁ for the partleular @fﬂ@i%j@m:augﬁiéérééji
The plosedire %@@i&%@ﬁ in calciloting eraek éX$@@%&nﬁy ig shown iﬁ.ihé..u
 felliowtng e¥asile. R
U ke o

. by A S T
Amgumy for exemple & puint at the inlerlor of o 8lab, 1@vimg

ﬁg;)‘-tr

G EAPECTANGY CRLOULATIONS

4,

length of 20 feet, & thicknsss of &7, &k = 100, and £ = 1.0. ?w@ pyack &%

WW@W Wﬁﬁaﬂ 7oiE gy Toliow

LT P ;.3,;; Tpy

%% @@:%” TLune Gal Mﬂ%a%m@ the f4

\ VN

pwing wavphag: end varping pivs

9l ¢ P N L

fristion glhreggeawers obinls
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TABLE XIY
DETERMINATION OF CRACA EXFECTANCY

Maximum Tensile

Losd Minisum Tenslle  Biress, from R r
P Strese,from (C)  Tabie XIII CA{from Chpig) (fvom kalle TN LT
an ' o . "o
Saa Sga * 5L
{Spring and Summer)

4000 254, 397 0 3037 0

5000 254, 423 ) o GR3S {

G000 R54 L . o 7592 0

TG00 254 473 o : 212 a

BOGO 254, 496 0 5654, 0
3000 254 518 300, D00 3057 .10l
10000 254 537 0, GO0 759 c.oloe

{(Fail ana Winter)
Sﬁ 4 2 a E’L S

4000 187 XN | e 3937 s

5000 187 356 A 6833 7

E00C 187 381 >0 Ta9R 0

7000 187 406 AW »

2000 187 429 o0 5654, 0

2000 187 451 2 3037 0

1000¢ 187 ‘ LS 20 759 9]

o {Warping Only)
San- sgﬁ
- -39 ' 254, o 46 o
B P -
- =T 187 ‘ g 46 ]
S¢ 8¢ |
- -11 +11 < L0
C Totol LR
Crack Bypectancy = . L = . = LR.0 years
%;: $5.0209
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wyg in the manner described above

this cage & 10 yesy period fov
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S 1.00 and PRP o= BOO with £ o= 2,00,

af the sbove found valvey wers used for expressing the slab thlck-
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s 550,
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PART 11
JOTWY BPACTNG
The guesblon of Juint spacing 1o concrele pavenants hog concerned
Wighway enginesrs for & great wany years., At the present tiue the sabject
111 geexs Lo be quite sontrovarsial @lihmugh-%hﬁye ia avallsble sufiicient
information @ﬁsal@%‘%@%avior to efford a toglesd aclution of this problem.
%@%m all viewpointe, s idesd concrebs vevement surfece wovld be

one conslating of & ecomtimucus ribbon of conorsbte of wnlfors constructlon

it

W1th no breaks in lts continulby. UoTortuaately such & conorets pavement
carnot be schleved under pregent dey practlee. Decnuse of 1t lnhersnt
weukness in tempion, soncrete L -bighly suscepiiBls Yo crecking vnder tea-
sile siresmes paftimularly ithose lnduced in pawvemsat slabs by volume changes

Pk

duw to tsmperathre Dluctuntion. Ths nesyd

iet bopronch to oblalnlng e $deanl
pavemint {Fee of tdibeverse crecks s best secosplished by dividing the
pavemsnt into ssbilons of plebs, esch slab a8 leng s possible conglstent

115 economic timltetlons.

with pracilcsl desig re
To satisly thess conditlony, Jolnts abs ﬁd?m?ilj provided in con-
arete pavements (o reduve’ to Balfe wvalues the atresses chuped by exponsion,
pondrueilion aﬁ&-%aw@ing of the eoncrete, snd by wibgrade frictlon forces.
Taus in sbeotdsnce with the sdopted désipn procedure, presented in Part 1,
the apacing OF fodnte {9 1limited; allhough not Bstops aritly fixed, by per-

pispible mexisus stress intensitles which shouled provide rennonnble freedom

Yt erachs in = period of 20 yewvs. Jbdftd in thils cabagorth sre gensrally

e latier tyie being commonly

e-,_vn

depignpted noptracsion of dummy Jolnth depending upet the manne? in which

%}% £ :yﬁy, %:’&fﬁ*"% cf’:}&i@i@?’iﬁ@i}ﬁ@ . L X B ) X . B fen:
B : 2,



