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In the early development of the design of eoncrets povenenbs, engln-
gers recognized bthe neeagelbty of dividing 2 pevemsnd slab inbo small units
in order to cowtrol siressges dus o temperabure chenges,
Le informetion was ascoumulated concerning these stresses and other
giresses caused by exbernal loads, we note the beginning of the appli-

cavlon of definite principles Yo the degign of concrebe povement glabe,

in order to %halsnce® the deslgn in such s vanner, that the coumbined

Tt

gtresses of bempersture and load ghould be ag wsarly wnilorm Throughowt
the slak as poessiblas,

The ghructural sdequacy of a concrebe povement glab from the sband«
podnt of gtrength and permenency is influesnced by the featurss of design
which deternine ite continuity and dimensionss

Today, it iz & recognized grinciple thet slabg ghould be divided inte
definitve widthe and lengbhs, to provide reliel frowm expaunsion, comtractlon
and frictionsl forees,

The S@ctioﬁiﬁg of concrete slabs, and the vroviclonal Inberruption
of continulty by ¥jointe®, vrovides one of the moat controversial sube

b An the desisn of onc%m te pavements. The most desireble concrete
pavenent would eliminste jolnbvg, pariiculorly trengverge Jolnts, bub

hocavge of the nstuve of cencrete, jolnbs ave s necsssary evil.




During the lasbt twenty years meny ideas, devices and maberials
have been developed in an abiempt to selve the problem of ®jointe®
partieulérly in regavd to fillers, sealere and load transfer, Hany

engineers have been aware of bthe deflciencies of many of these selu-

thonss Hegenbd years have geen mueh Tegesarch inﬁtigétsa and gome Cases
completed on the problem of joimbss Bub, it has besn guite difflowld
for highway englnesrs to come te definite conclusions regardlug basic
' e
requirenents of jolnt practlce. There seemg o be & déﬂp&miﬁﬁ'babﬁ@ﬁn
engineering practics and fact, Thisg lack of ﬁafiniﬁanaag and spparend
ingongrulty may be atbribubted te a nuﬂbér of reagons. Many test roada,
seientdific vesearches, fisld inva&ﬁigatiﬁnﬁ havé-haan conducted upon
this subject, bul beecazuse the resulis of such regsarches and ghtudies
are 30 scablered and diffleult o assenble, the average highway englnser
tes not bad the Uime or opportunity bo organize and reduce the epgenitlal
Veanelaﬁiomﬁ o an aceeptable form.

Barly in 1940, the enginesr-director of the American Rond Buillders!

Agsociation recognlsed that thip chaotlc condition might be remedied by

the coeperative effort of highway eﬂgiﬁéer and menufacturer. To this

end, a ecommittes was organized conglgting of menmber meuufacturers of

load trangfer devices, jolnlt fillers snd gealers snd & gronp of highwey

gnginesrs. The highwey engiuneers personnel is vepreseniative of design,

construetion and mainbtenance, ss well as geographical locabion.

The repert harein submitbed is an abgbract of the workings of iz
commltiee to date , tagebher with an outline of future work. In connsction

with future work, seversl lmportant peneral principlesg are discussed.
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These principles includsi basic fﬁmdamenﬁai% df Geslgn, test and &yé@iw
fiegtiam raguivement, soustruciion and melnisnance detalls,
| Th is hoped that bhe report will serve sg g gulde %@.the fature
work of the comuiites as well aﬁ.aﬁakan inberest in thoge who are purbl-
ally informed ov indifferent to this mosh important problem of amnerat@'_
pavement censtructlon,

The jolnt commibthes was nob formelly organized unldl the latter
part of Ootober 1@4&; The interin hag net given the comnitbee time to
davelep a report eontainlng definite flindings and reconmendstiongs Thérew
fore, thig repert should be considered as @ progress ropert, Lte conbents
whll deal with pralimimary‘baakg?gmné.inf@rmati@m with ghich the commitios

will work and an oubtline of the contenplated fubure works

DK

S60PE OF

&n Hovembar 19, 3‘.-929@ a meebing of the committes was held in Chicage
at which bime the following scope for the work of the comniitves was formye
lated,

The work of this commlttee will be, at this time, conflped to the
sonsidaration of the purpeses and design of the varlous funetlonal Lygbs
af Jodinty uged ln vigid pavement and basege The jolnl shall ba:camﬁiﬁer&ﬂ
in detall ag e shructural glement of the pavement or hase, bul the subjeet
of jolnt imberval will be regsrded only ingefar as it wmuy influence the
degign of the jolnts themselves. The degign of the jelnt will be congid-
ared bo jnclude all features necessary o lnstallatlon, performance and

maintenance of the Joint.



QUILINE OF FROBLIN

The genersl oubtline of the problem for the work of the comulbbee way
Parmilated ng fellowss |

It is dntended that this committos in general, shall ach as
bpard of review wupon infermation supplied to Lt Drom vwrlaa b
ponmittees or other agencless The principle festures of such wmeberisl
will bes
1. Bebablighaend of wniforn barmlnalegs
2+  Guegtionmalre survey af{current prgetice,
3a nip@q@ of somplebed and current rosesiche
bea &naiyﬁis of fundamental struetural @rluciplwde

It iz the desire of the commitbee to provide s full-tine capable
technicsl invasﬁigaﬁar-ﬁo aasisgl in cercying out Lhe Wﬁfkréf the commiites,
It hag been f@lﬁ; by the memberghip, that "individual! members can give,

b the b@ﬁﬁ, only periodic rhimnbian Ho the work of the ﬂommiﬁtaa and aan
anly work &Pflﬁ‘ﬁnﬁiy a8 & bomvd of review. The agbual work of cellecting
aad gorrelabing the lnfermation mugt be done by a full-bime, capabile row
seerch engineer o feed the grlst to the commibbes.

The work of the comnities has pesn Alvided among 8i% subcommittees
including terminology,; lead transfer, fillers sbd sealers, instellstions,
maintensnes and exhiblig.

For the purposes of this report sech smb&ammitﬁéa shadrman was asked
ta prepare a report reviewing any work waich hig pubcomniitbes had performed

ag well as & synopsis of propoged fubure works
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SURCOMMETTEE O TERMINQLOGY

&s hegs already been polnted out, one of the phases of the work
of the sommlbbee ig the establighment of uwellforn terminelogy. It is
ratber gurprising and emosing, bhe confusion of termg which srve employed
in the degignation of variocus types of Jolubs, se well as the apurienances.
- The subcomnibiee on terminclogy should have prepared during the nesh year

s complebe set of terms and definitions relating o Jolats.

LOAD TRANSFER

SUBCOMMTTTEE
This subceommitbee probebly has one of the most difficull phapes of the

work of the joint comelttee. The chairman of this subcommitbes repovhs

t’rab his group concelves its task to be divided into the =

le Prepavetlon of = compemdium on published litersture 13@.?1}&111&& to Lhe
subject of load btrans sPor and o sbudy, ss far as pogsible, of the results
of wnpublished works |

2. Development of = simple program of reconnalssance tests to serve ag a

b ala

i

for the preliminary study of the problem.
3e On the basifa off preliminsry gtudy evelve a program of tesbs, the resulbs
of which would be used bo formilabe redoumnend dationg for design use and

" other i‘sm LGS &

ggbg.ﬁ :

The proper design and installatlon of jolnis, pesrticularly of the expan~

(CPTEE OF FILLERS AND SPRATLERS

glon type, ;‘m conerste pavementsy and bapes ig certainly ene of the most loe-

portant factors in the deglgn and construclbion of rigld ltype pavements.

The enormoug abress oreabed in concrsite which Is conlined and gtill subjected

s B oam



to wide temperavure and moisbure varlationg, such as in the case with
. oongrets yavamemtﬁ; ig easlly suwificlend to csuse failure of pavements
whieh wouwld otherwige prove entirvely sabisfactory, if provigion for free
movement was mudes Efficient load transfer in a Jolnt unit is necessary
to develop wniferm gbructural strength of a pavement slab bul the guality
and. proper -ingballation of the expangion filler and seal is the important
Factor in regard to aspuranes of free povement of the concretes

Fxpangion Jolnt meberial has been used for mamy years and originally
wag songtrueted of pre-monlded bituminous meterial. ¥hen this matsrdal is
first placed it gerves very well to permid free movement of the conerete
and yat seel the opening againgh infilitvation of we bter and forelgn mate
erialy however, such pre-moulded jolnt material does not bave a qualily
of regilience aftar compression nor dees it cement 1iself Lo the conerete
se as o lnsure a gloged Joint of the pavément glab during contraction of
the conerebes

The problem has encouraged resesveh from several of the basic induge
tried snd az a resullb many types of meverials inalﬁding wood, metal,
rubber, Libey, cork and combinations have been developed for uge ap of-
panglon joint maberlalss

Many of these materdals have shown congiderable meritv Drom o design
ghandpeint beb bave nob yeb been exbengively applied becsuse of sconomie
gr praciical congidervations. Nodern consbruetion practice regulve consider—
ation of joint materisl on & gompetitive basis of a type that will satis-

faaterily‘withﬁtaﬁé normad handling and installsblon usage.

-



In general we may consider the idesl mesilient jolvt material gheudd
completely f4id the expansgion Jolnt space alt all btimes, compressivg auvd
recovering completely with the movement of the concrebe slab, dus ﬁa tﬁmw
pergbure and molsbure variationgs

The falr-cushion® netal expansion joint with the copper seal wag
highly developad & few years ages Difficuliies involved in inguring
proper handling, installation, melnteining kigh ductility of the copper
seal, and provision for adequate vepalr of oub sectlons resulling frem
wdergreund activitles, are soms of the eongidersations thet come to. the
attentlon of the englneer in using this type of joints

Materiuls having = recevery of at leash 90% of the originsl thidkness
after laboratory tests arve ¢anpldersd to gatisfactorily serve aus expension
Jolnt material if they exhiblt mufficient durabiliby under teat, and do
el indiaaté exgessive exbrugion under compression. Meny materials being
used for this purpoese do nol, however, p@ﬁﬁ?ﬁ@ this guallly of resilience
(some expangion jelub materials indicabe aw 1itile as 05% recovery under
tesh) and 1t im nesespary 1o provide 2 surface seal when using sueh expan-
glon joint meberisls in order %o lasure proper sealing of the Joint under
all conditions., These geslers arve usually of pouring eonpisbency of bitum
minous, rubber, and mastic compounds and thelr comblnebions, Rubber letem
miwed with bitumen, and lelex 4o which mics £iller is incovporsted and
eolored To matel the eoncrebe bave been Tound to insure good adhesion to
th@‘edga of the concrate and compress with a ninimum of exbrusions

Jolunt £illevs sve imporbant factors in good performance of modezm

sonorete gbreebs and readways, Pogliive prevention of waber Infiltration



wiioh may desbroy bthe supportilng power of the wnderlying subgrade and
antrance of forvelgn woterlal which may esuse spalling of concrete edges,

are the mogt lmportent requisiltes of a good jeint filler materisl.

The term Pjolnt ingballabilon” presuppéses a premise of panel design
gud, therefore, bhe prﬁdat@rminﬁ& srigbence of a m@éﬂﬁ to. join these panels
Cdnbe 8 conmnovbed siwucture which will fumetion satisfectorily as o pavenent.

Nogt of the arguments, resesrch and studies relating to the lengbh
of panels, transfer of lead, welnforgement, pavement cross-sectlon, stabi-
ity of subgrade,; the characlevistios of filler matevials, wabter tighbnesgs,
alts, do nel apparently have a dirés% bearing on "jeint lngtallation.® Yet,
convargaly, all theoretlesl cousideratlions sud compubatiocns snd a1l labora-
tory and related fleld bests wust assume the emistence of true and proper
joint installetions. In other words, the theories and eslovlations of re-
asarchy of congluglons ﬁra@né er limitations lmposed, of the Dunollonsl
purpose of the Jolnt structure design or even of the pevement design liself,
- 1g of Livtle value when net btrenglabted lubo astual congbruction accompligh-
ment in conformity with essumpticos previously mede end visvalized by %h@
designer or mathemablclan

fihen the actual ingtellatlon of designed structures or devices by aver-
age workmen under the cuptomary construction axperience of weathsr, machine
gry and gupsrvigion, f2il to come within the tolersnce error or bthe limiige
tions of fasballation refinements, mebhods or ax@a&iﬁnﬁﬁ o accomplisgh that

whiah was intendeds

§
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AL of the sbove comments can bﬁ‘ﬂhﬁkﬁﬁn@& ba the ebservation af'aﬂ
ingpector who said “ﬁll-ymu have to do to gel o good joint is to line her
wp snd I mean, KBEEP HER LINED UP,¥ A lot of beadaches are in stove for the
eonscientioug aan&trusﬁian snginesy o aﬁ?éatﬁ i) batlanywﬁﬁra NOAYT PETw
feotion in jolnt ingballation durving the ylaéﬁmamﬁ snd finfehing of the
SONCTe LS. |

SBeme depirable objlectives for commitise study ares
te That the primery cbjestive in the ingtellaiion of any joint agsenbly is

to pragerve in congtruction the funchlonal eh&?@mtgﬁiﬂtics Intendsd by
the joint design snd the physical propertles of bhe materisls used.

2+ To abtbtempt to coerdivate the theorebticsel limibtations of the aeauré@y
of placement ﬁa?@rminaﬂ ﬁy regesreh and deslgn studies, with bthe prace
theal Liwitetions which can be econemically secured by well-designed
tugtalliation mebhods or devices,

3« To d@terﬁine the pw&ctigal,limiﬁatianﬁ of the avouracy of placemend
under actual conglbiuebtlion conditions for the esgential slements of tha
Jodnt strucvars of the verious types now accepted as stendard congtruce
'i’:i@ﬁy |

Por example, wiab ip the roasonable seceuracy of placement to be sxpected of

the following metbodsy

For bied Jolnts

(2) Indivldual chalvs or supporte left in place ov vemovables

{b) Pins or ghakes left iu place or r@movablég

Tor mgvable Jeinbg

{e) Remowable jolnt essembly wvacke or supporbss
(@) Left in place or oxpendable units of bar spacers, brases and sockeb

assonblies.
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The develppment of apperatug end asans Yo debormine the position of

3

the varioug essential elemeuits of & Jjoint strusture aflber the place-

ment sud findghing of the conerste. Through bhis dnformation te ssb

up veagongble tolerences which mugt be observed in ordsy ho ssaure

good congiructlon.

‘I’a approve or guggest Ingbtallaltion Mﬁ;"'t-hﬁﬁf"sﬁ. wihdch {in aceord with No. L
ghova) will assure full opporthmity of permitiing or p?.‘ﬁ&;fi-:r}i‘v‘img ﬁh@
regillient or waterproofing charscterigbles popsible Ffor voricup matere
i&l‘St

Fnocourege the uge c’“ thoge Tuotors of gconowy, simplicity and gtrengih
in design snd agegenbly wvhich a 'iuu wually conslsbent with simple
and sdequate methods of installation.,

Tavesbigate uh,e passibllity that ingtalletlon members or accesgoriss
which aprs l =Et in pleece mey be deslgmed Lo be of some vocogrdzed value

in stress reductlon reinf ‘f*c}mmmmb and go sssist in neusreliziog o por-
‘tbicn of the total nasenbly cé;s"%aa

To inveptlgate the E:lﬂ'v'u_lt‘l gl 1if.ﬂiﬁatitm§3 of ‘meél*mnicmi aongoll-
éa“b:’t.on of conarete sround Jamt spaenblieg, To dis seourage the uge of
e;lemaenté hawing flat }.w&:*i'smnﬁal &ﬂda‘miﬂé gurfaces or those whlah cone
tribute to slr pockets or delayed flow a;f."mmmmldi:ﬂg aonerate,

Work with the meoulecturers of peving mechiaery to the end that the

eparation of that machinery will not interferes with the proper ingtelliss

tlon of joint assenblieg.

U!BGGﬁﬁﬂT'?ﬁi}ﬁ N BATHTFRANGE

fTrom the diffevent gtatos

The commltiee hag neb had ag opportunity to cellsct and complle date

ag bo bheir procedure sndl mathols of meioténance

T



of jointa of camen®t concrete pavements.

Future work of the Uslvbtensnce Jommitbes will be te contact and
raview the experiences of meintensnce engineerg of Shate Hlighway Dew
periments and cowplle data thug obtained.

It is the intention of the commitiee to follow somewhal along the

following eutline in securing data for nexb yearfs f@pmrtg
Eirst ?@aﬁ Msdnbenance
1s Bemovel of exbruded joint materialsa
2, Resealing with a maiterial o aveld Inflltration of surlfacs water and

avrert nebber,

Subseguenb Mainbenance
Ls  Heealigoment of pavement slabe To originsl olevablon, 1T necopsary.
2« Removal of any joint filler that has become lnactlve or insdeguate,
3¢ Resealing with o waterial to avold furtber fallures. =

Failures Due to Defective Jodnd Filler

1. Edge ond corner,
2« Trangverse craaking.
3. Longitudinal spalling and openings.

) 4o  Bhoulder funcbion of gtandard width pavement snd effect on pavement slab,

o4 9 3 R W

It wost be appreclated that the ghort time in which the commitvbtes hag

had to function does wot allow for & very lengthy presentetion of actual
findings, bubt the veporie of the varicus subcommlitees lndicate a healbhy

reaction o the pohentialivies of the problem of jolabs.
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Encouraged by this response, the ehalrwan of the Jolnt comultbee will
andesvor to discupgs the problem of jolotp and their funstions and PIOpOES,
fa hiﬁ\?emérkﬁg g general ouwiline for the furiher activitles of the committes
and subcomnitboss.

The term "jolnte®, as usually disovesed, rafers bo any planes of dlvi-
gion in bhe conerste which pubdivide the pavement into d&fiuité alab mits.
For the porposés of this report only thosge which are predetevmined by design
and congtruction will be considered, altbough it is recognized thak @ot@ntial
Jolnbds may Sxiat al wndetsrmdned Gra&kég It might he h@péd that with proper
and adequate desizn of pavement glab only the former will exisbs

Tn its generic sense the term Hjoint? would then only =zpply te the Longi-~
fudinel and transverse ﬂﬁ@aﬁaﬁi@n aifecbed, DBut, since gueh diviglons milght
caige localized decrsase of rigidity'aﬂd strusbural inadeq=aay, cerbain feat-
ures of design must be incerporated im the joint in order that it will pro-

perly Duncbions

FUHCLION OF JOINTS

It hag heaﬁ gulbe genmerally sccepied that the main functiong of joints
in concrete pevements are to allow the glab to expaud, contract and warp
.freely without regtreint, & secondary Tunetion, not often cougldered, is the
gapebility of rendering th@ pavensnt suffiaien%iy‘flezibla bo adjust fisall
to physical ohanges of ths subgrade.

The funcﬁi@ﬁ of jointe and thelr relation to the degign of a eénar%t@
pavement iz befng guite thovoughly studied by the Publle Rosds Adminlatration,
thes Portland Cement bggoclaition and s nomber of glate hilghwey dapafﬁman%ag

ag reported in the Desember meebing of the Highway Resgeavch Board.
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The functions of & joint and thelr relation to %h@.ﬁ@tail@d porusba-
val degign of bhe Jelnh iteelf heg been sbudled in a numbsr of vesgarches
perticulerdly in regard to edge strengthening of transverse Joinbs. Howe
ever, there remalug considerable wérk b0 definitely esabablish fundamental
baglc principles in the design of the jolnd itgelf as related Lo thelr
Puncbionse Consideration should be given bto swpsngion, ean%rgéti@m and longi-
fndinal, jointe and specifie attanﬁian.mﬁsﬁ ba given bo the gubjecis of load

transfer, fillers and sealarg.

TRANGFER

LOAT
The neceasity of adge shrengbbening at joint edges can only be debder
mined afber adsuusbe congiderabtion of a1l the facbors juvolved. This need
ghould be defined from the deslgn values of the glab and pubgrade, such a8
thickness, concrete flaxu?al modulng, subgrade mofulus, probable warping
gtrespes and maxlmum wheel loadss Buly as yel, satisfactory velues Ffor
gome of these factors have nol been determined as well ag satisfactory
theorebtical formilee for determining stresses in finite glabp. Metheds must
be develapsd for meaguring these cvefficlents and regesrches must be carried
oub to debermine necessary adjustments in theoretical formulee fov infinlis
glaba which will spply to finite slabes
At pregent, completed resesrch recommends bthel edge sbrengthening be
reguired at teansverse Jolnbs of thickened edge pavements bub uol necesp-
arily at the joiut edges of sdeguately designed unilform thickuess pavemenis.
Edge ptrengthening may be obtained, eitheri by independent edge plrengbbe
ening ineluding edge thickening and edge bar reinforcemsnt, orjy by load

tepnafer ineloding fage interlock ovr asuxlliary ghear memberss Present



pracblics seemg bo indleate That edge ﬁtremg%hﬁnimg.iﬁ betber obbained
oy Ilﬁaﬂ, .imﬁ,gf@r& Howsver, proper sgbudy should be made .by the commibtes
ba .eveluste the verlons methods from the gtandpoint of ane;}r and
eeaném:yfg
| Lﬁaﬂ trangfer by aﬁecﬁwl devices whi ch prQV14¢ iHhQT glab laad
‘éuw?aru Jerve been and@fﬁéﬁﬁ ?articularly, féf'ﬁsa'at'éﬁpanﬁién jolute in
thickened edge pavenenbss They are also recommended f@r‘QEV$mant of mmig
Form %hickneﬁsi &1thmﬁgh.not th@oretiaally'raguired# ﬁhey‘may be uged t@.
prevent faulling of slab ﬁmdm Binee early in 1934, the Public R_G&&;g Ad-
mimigtrabion hes required the use ﬁf losd transfer devices in ﬁransversg
sxpenglon and dumey eonbracilon J@lnt%; in mha latber bype, o Tew é&aﬁytigﬂa
have been made under cerbtain . sﬁeaial conditliong. Objection to %ha&é.r@quir@w
mgnté by some highway dep&r»ment hag occaploned & comprehengive, coopsrative
regearch ivvestlgation by varicus stetes and the Public Roads Adminis b?atian
{both F£ield and laboratoryle Thes @‘invwsﬁigaﬁions ghould be W&ﬁch@ﬂ by this
commlttee and the conclusiong pucveyed, to the end that proper recommendstions
tay he mado
Mthough hﬁ need of inter mlab load puoport hes been rather w1d@ly

recogniszed, there has been 2 wide divergence of opinlon ag to how it should
be soecomplished snd o d@cidad lack of agreement on the fundemental ﬁtrm&%mm
ral. ;’eéaquiram@nt{; of the device or how they should be gpaced in the joint te
- work effectively,

.L@ad transfer devices bave been uged for a number of yearwy, bul ap yeb
no definite criteris has been ggtablished for thelr use and deglgn. Many
types poppess mﬁrit while others should nob be used, partloularly bevsuge of

thetr detrimental offect upon the concrete vaused by high locallzed gtresges
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and conseguent imyaifmant ol eflicisncy of the devicea
It hag besn found that meny devices are eaglly insgitalled, while obthers
pragent lngtallation problems, which add furtber to the gecondary gtresgegs
Bepaupe there is puch a diversity In the desizgn use of these vardlous

devices, and many sve inadequate for the purpose intended, the situation

gesmg to dletates the ﬁéﬁ@ﬁﬁity"af éﬁfimit@ dasign oriterise
During the 1&ﬁﬁ.thrﬁ$ yﬁars, &ttaﬁ%iﬁn has besn glven to this lmportant
ﬁ&tt@ri Various mebhods and theories of design have been advanced fov pro-
per spacing of various types of load fwansfer devicess Such mebhods aim ho
determine the meximm permissible syﬁaing of a glven deviece ln 2 glven pave-
'm@ﬂt for given subgrade conditiown, This spacing belng dotormined so as nob
to exeesd the maximum aliowables .
ls Shear fovoe in the devios.
Za Bhregs in the Eigha
34 Prepeure of wnlhb on concrebas
4e Aoy obher slressess
Many englnesys have baen aware ﬂf the defleiencies of cerbtain types of
load tranafer devices even the commen lowlky dowel., These deficiencies in
some cages have besn of such a degree ﬁhaﬁ'm&ny'EQV$ wrgned that aftér 8 sheorbd
time of gervice, ceriedn types will £all to functlon as o lead transfer de-
vice, And, begause of the fallure caused by everdeading of the umiﬁ, as wald
gs failure gauged by high comcentrabed stresses o fallurs ilunduced by mige
aligaoment in econstruction, it hag been argued, that It is betber o usze no
 logd bransfer device. This atbitude hes brought about a disparagement be-

tweon englveering Lot and praotics.
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Present regquivemsnts allow the uge of 3/4 inch dewels on 15 lndh
apacidgs and any device which cau parforg ag good 1s usually alloveds Sonew
bimeg a device which appears te be & Itlls betbber by visual @xamimﬁtﬁeﬁ or
meager test dabs lg allowed gﬁ 20 to 22 inch gpacing, HNo atbewpt is wade to
deternine relatlve value of varvlous btypss of devices, the gelegtion and
deglgn use of load transfer devices is practically arbiirary with very
Aittle pemblance of slandavdization. Visual dngpection end lmphazard guesses
as bo meebing the eriierion Pag good as an ordinary dowel¥ are bhe only
methods of approval of propristary fabriéatéﬁ Load trangfar devicags

It is o be hopad that the work of the subcommitiee on load trangfer
will ald in the solublon of this problem and an agreement brought aboub
hetween thege ﬁW&VPfinﬁiplﬁﬁ ag there should be in gtendard enginesring
problemg.

It ghould be the duby of this commiblee to encourage thg_shudy of load
trangfer devices to the end that adequate gpecliications snd tesbs are pro-
posed by this or other agencles and acoepbed for the use and deslgn of lead
trangfor devices,

The load trvansfer device ig only one ﬁat&ii v element of the joind
prapecy Adequate delails for forming the joint, £31ling of joind opening
and proper gealing ave of evqual imporbtance iw inguring the joint performenoce
gvar & long peried of years. ‘The design of bhe Joint must properly coordie
nate each detell in order that the funoblon of the jolnd is not impaired in
any way. For instauce, Yhe filler must be designed in such a mamner that
itp ghaps will ﬁligw proper placement of concredle and ne dgscbions of conorole
arve forned which may be undﬁly gtrepged and ulbimstely provide a joind opening

g¢ large that ne load hransfer iz affecbed,
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It iz appavent thal sdequabs gpecifications muat be developed for the

 cambined Jodut assonbly, mmm:, the lagh few vears specificablons hawe
been tentatively adepbed for £illers smd seslers bub spparently considerable
work ig gtill %o be done before economiesl and efficlent materials will be
guerantesd by sueh éyegifiﬁatimnag The commitlbes on - Jloinbs ghould ﬁiraet
ite abbention o the requivements of a satisfactory filler and sealer, sn-
e@nrage the development of such materdals and apslst as far as possible in
‘the standardization @f‘gp@cifiaationg-fsr guch materials.

The development of proper and ad@quat@ joduls must be coordinated with
préblama of jagtallation and maintensnca,

The begt joluly; both from the shandpoeint of @qmnémy'af effiolency, is
that joint which performg the Pumetlon inbtended at the lowest auniml sosts
Therefore, vognlzance must be given to the qualities Ofwy@rmanancy; page of
ingtallabion and freedom of malntenavce. IV 18 nob necessarily true that |
the cheapest Jolnt ig the best joint.

The subject of seowomics of jolnts is a very interesting one snd con-
giderable abbention phould be given bto it The originel aaéﬁ, depreciation
and maintenancs of the jolint iiself ave not the only f&é%@fa to bs songlidereds

The velstion of the complebe joiut ho the 1ife of the pavement is probably

bhe primary congidsraidons TH is peopible thet it can be shown how many
years sdequate Jolnting will lucresge the life of a concrebe psvement. On

the basis of the reduction of anpuel pavement cowst, the eriginsd cogt of

any jolnt assenbly may be properly appralsed,
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