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.R!tSKALING OF' OLD TC:..V Ji11SION JOINTS WI'rH BITUMINOUS

P.lJBllER COMPOUNDS IN !\.ELATION '£0 HIGHWAY JJLAIWL'EJ\lANCE 

IN'rRCDUCTION 

As ri oox·ollary to tl!a Departmen-~ 1 s current investigr;ction of' hot-poured 

bituminous-rubber joint-se&tling oompotmds, research project 36 l'r-4 (6), a. 

s·tudy was ini th•ted in 1945 to determine the fea.sl.bili ty of mc1ng th":se 

compounds for re5eallng jointcl in old concrete 'f>avemen'ts under normal main

t6nance conditions, A pre1iminax-y experimental project, 36 G-L: (3) E, wt•:s 

established in NoYember of th&.t year on US 16 west of Laneing. Thi.s work 

included the plowing out of th'> old ,joint seal ms.terial to a minimum depth 

of l-1/2 inches anQ_ resealing wi·th nev; m&te:r·io.l of the biturninous-rubber 

type. A report covering thi8 pro;j c;ct was pi'e<>ented in May, 1946, 

(}n tho basis of thG remul'tc! from thJ.s stud:y it was decided to carry on 

tiw inve<:tig~.tion on ~;. much larger scope in order ·to realize more concluE;i ve 

inform&:tion coi1C('ll--ning equipment, handling c:.nd cos·~~; B.lso to evaluate the 

relative pex·:fonn.Hnce o:i..' the various types of commercial seals when this work. 

i" done under· regul&.I' •nain ten&.rwe px·ooedu:re, 

This new experimentv.l field project, 36 G-4 (3)1', was established 

July, 1946 on US 12, construction projec-~ 39-26,02, west of' Bf;ttle Creek, 

starting at the Ca~houn-Kalam!l.Zoo County line 1md going west to :::Alesburg, 

!'he research pi'oj ect (see m&.p 1 F'igure l) WhlS set up to include 29J1_ 

expansion joints. 'l'llese wex·e diYi<l.ed into 6 groups, or etectionll, according 

to materials used. 'l'he old joint se&.l was plowed out and the join·ts resflaled 

in accordr-utce wi·th the following schedule, rrhe thrE~e types of' commC?rcial 

comvounds included in tht) study ar·e design~rt.ed as mate:rie.ls A, B and C .. 
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Ejtation 
No. of Joint6 

in Bection Date, of R.Elseali:ng 

I 
II 

III 
IV 
v 

VI 

2138+63 
247+98 
197+10 
176+80 
131+98 
73+06 

248+98 
198+10 
177+110 
136+9!! 
73+90 

0+00 

40 
.51 
21 
46 
62 
74 

A 7-22-1}6 
B 7-23-1,6 
A 7-24-1,.6 
B 7-2iv-L,6 
c 7-25-46 
A October, 

All work was oarl'ied out by a. Department mdnten&JJCe crew suppll.ed by 

the maintenance unit a:t Kalamazoo, Regular maintemmce equipment was used 

1946 

for cleaning the joints, including plow, Figure 2, and air compressor, .1\dd:l.-

t:l.onal equipment included special ~.teel pla.te and spade for slio:lng ma·cerial 

into thin slHbs preparatory to Jnelting, Flgure Jj, A new Littleford melting 

kettle of the direct heating type and 75 gallon capacity, ars shown in ])'igures 

4 and 5» Wl>.s used for meltlng ~.11 seals included in the study, Oper·<'J.tlons i.n 

sections I through V ~1ere ca.rrlr~d out under supervieion by members of the 

Research Laboratory staff', All ses~ing compounds W(ore tested p:dor to us" 

and found to fulfill the requireJlnents of Federal Specification SS..F'-336. 

The expansion joints were plowed out t@ a depth of a.pproxima:cely 1 inch 

minimum, and all loose material was blown out of the joints by compres13ed air, 

Various methods were tried of removing all tx·aces of the old joint seal 

matel~ie.l from the joint fe.ces; no nfethod tried, however, proved satlf;factory. 

A rotating wire hrush, i'or elrBlllple, we,s found to smE:!H' rather Uwn cut through 

£>.nd remove the thin layer' of old sea~ ma.terial (SOA), E.ventually it mte 

decided to clean the joints as well as possible by rna.nue.l operations, ast'1!1lling 

this ·to be typical of the: best that could be expected under normal cmtdi tlons 

with ava:Uable equipment and technique, then to investigate the ccmdttion of 
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or not it would be necessary to remove the ls.st traces of old ees.l in 

As shmm in F'igures 4 and 5, a dhtl type thermometer ws.s installed on 

the melting kettle, with its bulb located at n repr<ment;<tive spot with:Ln 

the melted material. Although some diffietllty was expe1·ienc0<d at firE•t in 

keeping the temperB.t·~re of the materi~1l w.i thin 'the mll.nufacturers t recom

mended melting temperature ranges, this difficulty was shortly overcome, 

Wi·th the po;.•s:i,ble exception of a few isolated inc;tanot"s of t•:hort dunt'cion, 

<tll :sec•.lf' Wled in sections I through V were melted. a.nd poured within re

commended limits of temperature ( bet;O¥een 11.00 rmd 435 degrees F.) F'ig:ures 6 

and 7 show pictures of general sealing operation<•. 

The joints irt Beotion VI were sealed at a later de.te, the following 

October. l'lork in this section was not E:upervi;,:ed by the research l<1.boratm:y 

personnel. A stin•ing device, Figcn•e 5, which had been Hdded to t:he kettle 

in the meantime, w~.s uc;ed during the melting of material for these joints. 

- 3-
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F'IHST CONDI'I'lO!l SURVEY 

A complete inspection of the condition of dl joint<; in sll seoti.on:s 

was m<tde during a survey oomJ.ucted on F'ebruary 17, 1947, in the midst of a 

spell of cold weather, Of considerable ir1terest was the fr:ct tha.t out of 

29/, joints included in the experiment, only 12 showed no faUure of any 

kind, 

E:X«mina.tion discloc:ed that failure of the joint seals WHS lmcgely a 

failure in adhesion, Only 29 joints showe>d inte1·nal br""'k"' ch.:e.ractE>rh:i;ic 

of f1d.lure in cohesion, and these breaks were only e few inches in length. 

A aui'ficient number of adhesion failures was examined closely to demonrJt;r.li,te 

tha.t break in bond occurred sornewher·e between the new Be"l and p"rt of the 

old seal which h~Jl 'been left on the joint faces, In no case dl_d failure 

occul'' because the new c~eal had pulled away front b~~!'H concrete~ 

Differences Among Materials 

Several interesting facts ~Jere brought to llght ap, s re.,;uJ_t of thi~' 

survey. For one thing, there were differences nmong materie,ls, ~'igure 8, 

left, taken at St&tion 288+63, shows the wrinkled surface textur"' che.rec

teris·~ic of all joints in this study which were sealed with mater:leJ. A. 

This wrinkled condition is quite different from the smooth surf<we of .i oints 

sealed with materiel. C, us shown in the sa.me figure, :right, tnken at Station 

130+98, The surfELee of joints sealed with B is illustreted in ~,igure~ 9 and 

10, right, taken at Stations 224+12 ~;nd 160+901 respec·~i vely, Material B, 

while wrinkled slightly, is much less so thun is tx"Ue of' material A. Alf10, 

there s.ppm>"red to be a greater tendency for stones to become emb~1dded in JA 

than in the other materifJ,lS (see Figure 9, left, trcken nt Station 265+62), 



INo failure. 

Fi >ure 8 , 



Jl'igure 8 shows two of the very few joints ht,ving no failure in either 

adhesion or cohesion~ '£he one on the left is mza.te;cial A, tho.t on the right 

is mr;tte;eiD.l C, Fignre ll shovrs in tJJ.e case of ·~~vo dif'ferHnt j oin.ts one of 

the most in teret:r~ing facts brought ou.·t by the nurvey of Fleb:rv.ary 1?.. 'These 

show that failure in i.dhesion has occurred mostly along the f'e..r dde of the 

joint with respect to the direction of traffic, Flgure 9, r:Lg.':lt, at 

Station 224+12, shows &.n exception to this rule, where th<~ seal h~ew pulled 

away from alternatco sides <ell along the joint. (All photogrnr.>hc> were tal; en 

looking ~;outh,) >lnother except.ion 

177+80 am'\ 160+90. This view shows two pronounc<;>d fa:llures in cohesion. 'fhe 

B. 

Failures in .&dhe;sion 

aides Qf' the join to'» based on 40 fe<:>t of joint :f<~:-ce fo:r' <:>c.ch joint: 

Material c, 62 joints 9·3$)l~ 

Materirll A, 61 j oint:s lCl "'4% ~ ., 6(. -

Materis.l B, 97 jointB 21.46% 

Material A*, 71,. joints 39.14% 

* This C!Omp:rised th<:> group in section VI, which was not prepv.x·ed or sealed. 

under supe;rvision by research laboratmy personneL (This meanfl th,,t, in 
9.3$ 

the cccse of material C, for exam2le, 62 x 4.0 x 100 gives 232.6 linear feet 

of adhesion f'ailur·e out of !l total of 2,4130 feet of total joint face for all 

of the joints sealed with 11 Gll, considering both sldes of the joints.) 

- 5 -



Material A, Station 1'77+80 
.Fai.lures in cohesion. 

Material B, Station 160+~0 
Failures in cohesion. 

i': 

Figure 10. 
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MATERIAL C, 62 JOINTS~ 

*NOT UNDER LABORATORY SUPERVISION 

COMPARISON etj ADHESION FAILURE 
in PERCENT ctj TOTAL LINEAR JOINT FACE 

FIGURE XII 



The ch~.rt in Fit,rure 13 shows the frequency with which joints exhibited 

varying percentages of' failure in adhesion, The ordim,,tes are theJ numhers 

of joints within the failure brecket!l expressed as percen·tages of the tot11l 

number of joint" for e,;cch seCJ:L Along the ab13clssne an, plot.ted the fn.ll1lre 

brackets expre13ned '''S percents.ges of the totEd. liner<!:' feet of joint f&.ee 

(.l"O fE:et). Here again, significant diff'erencces G.re seen <'mong mEteri>J,ls~ 

materh.l C showing up by far the bevt" 

]!:i'fect of Direction of J'r§ffic Flow 

If th11 failures in adhesion are exp:ressed as percentages e>f J<:ne width 

and separated into e~:lfJt and west :sdclefJ of the joint, a.s in Ttlble I~ signifi

cant differences again bec01ne a.ppr·i.n:mt., In the north la.ne, for ex~:.tmple, 

over twice <W many failure<:' oecur on the f~.r side of the joint with respect 

to t.he direction of traffic as occur on the n~~.r side. In the Bouth lane 

the r~~.tio ift over 3 to 1~ These fi&"Ures f.J.1'8 for the entire project of 29A 

joints. They a.ra broken down in the table into compara.ble figures for '""·ch 

of the 6 section<: EJ.nd for each kind of materinl. No attempt is mw'le to 

e.ccount for the reversal of trend in the case of mRterinl C in tht: 8outh 

lane, or of material B in tha north lane of section IV, but the high ratios 

of' materl~,J A in SGetions I Hnd VI are too outstsnding to be ignored, 

Whether tlle~e unsymmetrical failures in adhesion were c1msed by wheel 

traction or whether they are e result of sudc''m impact by hev.vy t.raffie 

approsching tile near end· of <)}Jch <<uooe~Jsive sh.b is a question difJ"icult to 

answer. Probably both factors contributed, In the absence of' :lOcC\d tra.nsfe:c, 

considerable deflection of the slab ends clue to lmpc.ct must be expected, as 

ls true e.lno ln cases where lo~cl transfer is not efficient. This j_fl dynamic 

deflection, which under certain eirc1:um:rt&m.ces might app:t'oach twice thE:: amount 

- 6-
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TM3LE I 

Ji'AILUHES IN ADHESION GRGUPEp BY. SECTIONS AND BY NIATEHIJ\LS 

,W.ne(;lr.F§ilure :ln A2hel'lion in Average Percent of Lane 
North Lane South Lane 

No. of East. ~ E-ast west 
Section Material Joints Face of Joint Face of Joint Face of Joint F'e.ce of Joint 

I A 40 9 • .38 13.00 52.13 4,00 

II B 51 17,1$ 17.29 49.02 11•'5'7 

III A ;n 3.90 19 .. 5~ 2') .29 19.'16 

IV B 46 16,65 9.6,'3 21,65 2L,.,J? 

v c 62 1,90 2.94 L,.L,::C n.65 

VI All· 74 17.07 64.03 65.?6 10.03 

- ~~ 

I, III 11 61 7 ,L,9 15.24 4L,.;n 9·43 

II, IV B 97 16.93 13.66 36.01, 17.64 

v c 62 1.90 2.94 4.42 11.65 

VI A* 74 1?.07 64.0.3 65.76 10,03 

I - v A,B,C 220 10.08 11.08 29.41 13.6!! 

VI A* 74 17.07 61,.03 65.76 10.0.3 
' .--~ 

I - VI All 294 ll.€54 24·41 38,56 l2.76 

* Material A used in Section VII no supervision by Laboratory, 
:preparing joints or ln applying seal. 

either in 



of ste.tic deflection, and will b<e vibre.to:ry in charactGr·. As a reeult of 

such deflectiorw, it would ,not be diff'icult to predict wholesale shearing 

action of' considerable magnitude nlong joint f'0.oe.s. 

In view of these factors it iz logical t.o conclude that shearing 

action would account for these failures in adhesion of joint-see.ling c<>m• 

pottndiil to the joint fe.ces in cold weather. Differences in adhesion fa:Uure 

among brrJnds of compounds could then be explained on the basis of differences 

in their phyE•lcal proPerties when cold. :Shearlng action alone·' however, would 

not account fully for the pronounced ef'f'ect oi' direction of traffic, as the 

shearing action should be neal'ly as great. on the near 1dde of the joint ae 

on the r~.r side. Wheel traction could he expected to push SN\l itWay from 

the :fHr side of' t.ha joint, e~.pec:ta lly when bond has been ini Udly ds.m".ged by 

eheH:ring action, The greater extent and frequency of failures in the south 

lane might, be accounted for by a local 'trafflc condition resulting in heavier 

'tr0.ffic, and more of it, going east thtm west. The Traffic Divirdon has no 

da.ta on this. 

The <tbove would seem to indice<te the poaBibility th>Jt perfect rermlts 

ma:y n.ot be obtained even when old joint sesl is entirely cleaned out, in 

cases where lo~d trensfer is sbaent or not efficient. Differences among 

l')ealiug materials with respect to their susceptibility to <lynamic shear 

resulting from impa.ct wh10n cold would seem to be highly importe.nt. 

Failures in Cohe§ion 

Fe.ilurea in cohesion were rels.tivel:y few in number ~nd extent compared 

wj.th failures in edhesion, as shown in Table II. Typica.l of' the worst E;uch 

failures nre those Hlm>tr,t'ted in Figure 10. The totb1l linear footage of 

cohesion :fra.cture f'or 294 joints lil]!);ounted to 0.041 percent, or 2.43 feet 
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Section Material 

I A 

II B 

III A 

IV B 

v c 

VI A* 

I, III A 

II, IV B 

v c 

VI A* 
-

I-V A,B,C 

VI A* 

I- VI All 

TABLE II 

FAILTIF:ES IN COJrESION GHO'OFED BY Sl<CTIONS Atm BY MATEEIALS 

Percentage of Failure in Cohesion 
North Lane South Lane .. .,..,. .... - ~ . Percent ·of: Joints Linear Percent oi rercen--c or. JOJ.nl.,.~ 

No. of in Section Show- Cohesion Failure, in Section Show-
Joint;;; ___ ing_C_Qll,es:Lon Fli:ilure :Percent of Lane ing Cohesion Failure 

40 0 0 0 

51 0 0 0 

21 0 0 4.76 

/,.6 10.815 0.22 6-5.:3 

62 1..61 0.24 0 

74 18.90 2.03 10.81 

61 0 0 1. 

97 5.16 0.10 3-.09 

62 1.61. 0.24 0 

74 18.90 ;2..,Q3 10.81. 

220 2.73 O.ll 1.82 

74 18:.90 2 •. 03 lO.S1 

294 6.80 0.060 4.08 

J..Jinear Percent of· 
~~hesion Failure, 
Percent of Lane 

0 

0 

0.95 

0.26 

0 

0-49 

0.3:3 

0~13 

0 

0.49 

0~15 

0.},,9 

0 .. 023 

* l>lateria1 A used in Section VI: no supervision by Laborato:r;v, either in preparing joints or in applying seal. 



out of a total of' 5,880 linear :f'e~l't; of joint seal of all kinds. For all 

pr~.ctiol3.l purposes this is inroignificant, except th~tt diffenmoes ~Jnong 

nuv~ex·ials wc,re again noted (eee Te.ble II). 

~ Importance cf" · Eii;ii'l .Control 

It is firmly beliE•Ved tkutt t.he conoiderably larger e:xten·~ and degree 

of f'ailureJS in seotion VI can be att:r:-ibuted to the :fact thv.t none of the 

work in this seot.ion was supervised directly by the labors:tory. If' eny

thing, failures should have been fewex· and less extensive in this section~ 

due to better control of melting conditions through the use of a slow speed 

(approx:l.me.tely 60 f(,P.t,~,), pos.itive acting, ~Cl'<!Wi-type mechanicD.l agitr; .. tor 

which wns added to the Littleford melt,ing kettle after the joints in the 

first 5 sections were sealed. 1;;verythi.ng else wa~' the awne, except for the 

matter of supervision. ~'his is significant in 'that it demonstrs'tes the 

necessity for· rigid control of joint-see.ling operat:Lons. 

In view of ·the f~.ct~: set forth above, the question now a.:r.:L,oes, what 

factors were ultima.tHly respom:ible for the fgi1uree observed in the srn:'

vey of Februa:ry 17? Was it the matedale ·bhemselves which failed, or WEtS 

failure due to other cauAes? 

Examination of the Me.t<1rif,11l 

In or·der.· to settle the question of the Til~\tE>J:'ie.ls thenwel ves, samplell 

of each seal ma ter.·iel we:N; removed from j oint13 at the following !'Ita tions 

and subjected to flow and bond tests in the labora.tory: 
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MEL~ Section Jqin-t No. S·tc, "ti Pll, 

A I 9 2?:0+6~: 

B II 55 2,35+12 

c v 214 79+60 

Result" of the lP.borato:ry tests wo:ro as follow 

F'low Bonti 
Mtc ter·ial 8nec" $amnie Sr:ecti< SBJitPle 

A 0,5 em .. :ntax~ 6,9 em~ 5+ cycles Pnssed 5 cycles 

B 0.5 cm0 ma:;c. 1 .. 9 ern. 5+ cycles PB.sr;ed 5 r;,yclE~fS 

c 0.5 em. fH~lX~~o 1.7 em .. 5+ cyclf•S P <':i. n 1::1 ed 5 cycles 

All existing speGifiGations require hot··potii'<>d bi tum1nm.ls-rubber 

sealing compounds to exhibit flow re;cm.l·bs under 0.5 em. The materials us,ed 

in 'this l'roj ect SA:otually did have flows unde1· 'this amount prior to use, 

R~tE-ea.rch conducted in the l&.hor!l:bory, howevet·, has prov19d conclusively tha:t 

'the flow test i:;, I'X't:r-emely cri t.ical, th1't materials kept well within thco:Lr 

manufa,cturers' recommend.ed melting tempenctures for 11.s little as 2 hour~> 

r.how 8S much t,,;s 13 times thE' ma,ximum flow permitted by specit'ications. The 

full effect of this has not been explorEott comple'!;r,:ly, but it h: prob~1.ble 

that ,such increal"es are indioa.'!;i ve of 'the earliest st,,.ge of wrw.t would re

sult in brea.kdo~m of the m"terials if heating were prolonged o:r int•msified 

grea.'l;ly. 

In vievv of the above, thE- incr<>Et ::e~ in flow fihown by the 3 r(Hlla.i.med 

specimens is not Sllrpr:l,r,ing, £md i tiS ~Jignifice:nce should not be considex·ed 

unduly alarming. h.rticuln:PlY is this true when it is remembered '!;hnt these 

samples werE~ mel ted a ~1econd time in th•o laborator;)' in onlc<r 't.o prepare 

specimens f'or 'teJ'l'ts. There is little dvubt tha'!; seJupl<~S taken from seals 
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Th0, :fu.ct tl.tt1.t nll the materik.tlfJ '!f?e;:·'~: a .. ble t.o lJ~·.tSB repeated cyc:les of 

extensi(J11 (:!.t 0 d.(Jg:reen l? .. ln t.\.1e ~b:.ho;n:J.tu:.('Y a:f'te~r months oi' Ef.nViCt.} in tltE~ 

field, t::LUd uf'ter re:me.lti:ng, ie cf g:r,oat t:1lgnificr:.nce_.. TJ:d.;0 'ind.lcn.tes r~:J:.ther 

corwlm;ively that fc,,ih<r·e in ac'.hesion muGt heve been due tc fd.lure in bonc1~ 

ing sectu•ely with the~ tr:.'...cos of old asphalt left on thH joint f'acr::~1. ':Phis 

in~~erpret;:.;.tion is corroboru."ted by the excellent. bonditq;:, of like mtttc~:rials 

vri th the joint ff;,ces of' ncm conc:rute in col(:; '\ilTet;:\:her·, vd::tlch ht:d~:; lK~e11 ob-

13E'JY.'V'0d in the numerOU£1 inr.tnnce;;; vib.e:re the :::.nMe com£Jounds he.vr.;· been Ufec1 for 

'the Michigan Test B.otid, in which a number of' jointG sealed in 1941 with 

mD.tE<rlt\1 o.f thi~; r:enero.l type n.re in elwellent condition todgy.. Many of 

these j o~Lnts mH.y be asnumed to hZ>.ve opened even mOre thun ti1osc;; on US 12., 

It, vwuld s~;em thrd~ i:.hH d.iffe:cencer:; noted in ·t.h:L::: ~di\ldy among tb.e 

v.:,rious brands of' compoWlda with x·es:t?ec·t to e1dhet:don m~lY be explv.:lned on 

the 'bR<,is of differences in the Clegr,le to which they adhere to and penetr>lte 

asphal·t. A laJJorato:.ty investigB,tion of' su.ch d:i..f'fBT'b.'.UC•es is nvw Llnde.:r wayfl! 

li.&Slilts so far a.t·tairted from tt1:l.s study a..:ee p:rfme:cd.ed below. 

L®.bors.t.o:cy Investigiltlon of Effects of 1\i'mhBl t on Bond 

A series of standrJ.rd b()nd test mortar blocks Vn~s p:rernred in thE! 

u.sual way. Opposing c:urL1Wes w~re coctted with G, staln of ~Oil asphalt, 

~J"botrt 400 squa.re feet per gn.llor.l coVeT.::tge, Bond tent E:f)ecimens vrere pre

pared by pour·ing :Lresh se~~,lirtg mtt,teriCJl int.o these molds betv:een as}.:.)lu:tl t-

the bond tests are c,!wwn in Table III. 
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TABLE III 

BOND Tl\S~:S USING $lOA - STAltlF:ll BLOCKS 

Percent F2.i lure in 1k1hesion 
Cycle 

YI~·terisl Seacim~m 1 2 3 

A 1 100 • 

2 100 

B 1 5 20 30 40 50 

2 5 30 50 75 !lO ____ .._.__ 

c 1 0 0 2 10 35 

2 0 0 10 90 100 

:o 1 0 0 0 0 0 

2 0 0 0 0 0 



~rhe resu.l ts in 1J:able III show tb .. 1-0.t matGrial .A failed conrpl~~tely 

in a,dhesion during the first cycle as :IJ.lustra ted in Figure 11,. It may 

be observed in F:lgur(il 1~. thf;tt nppro~dmnt~ly 50 percent of the DJ3phalt 

stain v.re.$~ pulled i'rom th0 block~ Mt:t:Geri;:·,l~:.;; B and C sb.olNBd progx·e~:HJ:i:llely 

in.c:r.'€1fiSing :t'ri.ilttr·e in adhesion during thE: 5 cyolef<; uu;,terial D starting 

with the first cycl''' RTid mH,te:d>ll C the thlrCI. ~'ypical fEi1uros of these 

rnr;Lter1.9,1S are sb.cnv:n :i.n J.i'igure:2; 15 trrH:l 16~ Material D EJhowed no failure 

in five cycles (see li;igure 1'7). This pt:LrticulH.:t• :m.1,terie;J. Wt1S ;:,:;ubmi'tted 

t,., the labore.tor;;r for examination and he o not, to oUt' .h-t.lU•Nlec~f;e, been used 

on &.ny Highwa.Jt ·wox·:k in Michiga.n~ Me.te.:r-iv.,l D, likr:.wvise, pftfstoer:J .Fed.e:ca.l 

Specifieation requirement SS-F .... 3.36 .. 

. Laboratory inve-stigt:l.tion;r therefo:r:e, suln~t&n"tiates the view, .v.s 

BEd;. forth ;:;bove front dt:·r,t~-,;. de:rived from field sources, th£J.t Oiffo:cencen ex:LE}t 

amcrtlt~ mnterie.lfJ in t'h~.~ t1_egr~;1e tc ·which they adhere to concr6t."-:~ joint. faces 

previously co.~:ted with nsphv.lt. 

'l:he theory of the mechanism of' failure ln bond between the old e.en.l 

and the new seal esn he e:,ctended by comJidering the thin layer o.f old se<J.l 

to be of finite thicknes:il. If it w;ere thick enough, it 'is concs1 vsble that 

such fEdlures as w·ere noted were act,uHlly fEdlu.res in cohc:;sion on the part 

of the old s;Nal - thst ,, bre$.k occurTed at somE, point, or along somE> plan£>1 

in Lhe interior of the old nsphe"lt fHm. A11 films hc.vc~ thicknH.<s 1 and e, 

t.hicl<: film N>.n conceivcc!bly crsusk Llpart into two thinner fi1ms 1 one adhortng 

to tho concrete and one to the r;ealing compound. In comH;ction with the 

resea1ing of joints in olc1 concrete pcrv-ementr:l with bituminouEJ-;,..rubber com

poun<h,, this conception lends emphv.si8 to the import.;mce of ei'ther completo' 

remrnn::·J. of all trnces of existing n.sphe.lt by mE;chrmical mear~a or the fhppli-

c~:tion of e, surface treatment such ns a, prime coat. 
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I·b ifi theoretically sound to r:u'::.sumc that s. priming. mt\te:rie1 eon-

t.hinni:ng it out D.lld nwet.'ting» 

it Y end it would render ·tJh_tz; freshly e'Y~.POl?.ed fuce oZ t,hc old aspht\l t m~:~.teTittl 

tn.cky. If in particule.r a small crnant:tty of new s<oa.l wc,re d:t~Go1ved in the 

gr:•.soline, this should :re?;u1t in a firm bond b.~tvnz~()n the old_ BX:t.d new 1:1ealo, 

at the smae time affording a. p:rogressJ:ve, penetrating ~iolven-t ar;ti-:m t~en'd

ing to fa.cili t£rtif? a grovwing mut·u.al 6o1ution of the~~ t't:J.'o iittl.t<;..<cials .in 0f:l.ch 

other. 'I"rlis in turn should ef'f<3otively incr<ot<se the ductilit;f or el&.c1ticity 

of tl1.o Hs:pht;tlt film at low tempe.n.-d.1nres vv·i t.J~ont t!IG.te:civ.lly detr::I.etine; from 

tt:w.t of th'o lJi tuminm.lt}-rttbb~rr CO!nJ.)OLlnd.. I~z,~bo:nil"tory stu(lieB on th:l.~: Hubj f-wt 

titre now in. )rOf!::r'i:3;::-:s !I 

A r:.mrvey c<mclucted Feb:.t'ua:r;:r 26, :1.94.?, o.f the~ co:nO.i tiu:n. of exfn:!.n£'1lon 

;joints in October c..nd. November.\' 19.45, on us 16 vlest 

eon~rtr•twtion proj ocrt 19-:32, 01, le;w::J~1 fJOme SU]J\.''Ort to t.h~l Vt-:~.lt;,e of p;cimin.g., 

Of 15 ,joints (Hesearch Project 36 Ci-.4 (3)~;), 5 wer·e 2ec.led with material 

l3 e.nd 4 with ma,te>:riFll A. In each caS'J the south lane of joints W<iS lc>ft 

unprimed, bu'h thoe.e in thE• north la:ne were J>rimed over traces of old material 

not removed, with rw.phtJ.r~. containing di.flc1olved quarrti t.ies of t,hfJ ,,e,;>l to be 

26 survey showed no fH:tlures of' Bny kind in the ,joints 

sealed 1vi th m11terial B. Moderate fa:i.lure in adlwdon noted in 3 out of' the 

4 joints r:<?a.led with lfl!i'.terial A was cmf'ficient,ly more extensive in the south 

la.ne thr·n in tt;e north le..ne to demonstrD.te ·that priming p:t"obn.·l;ly assisted in 

flow, 
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CONCLUf\IONS 

'!he evid.exJ.ce obtt3.i:ned from thie i:n·vestigation wr.;~.:t:rtmts the :follmv-

1. Fa:i.ll,U:"e in Etdhs,mion of tho ve.rious m?:lte.:-:rial.~.~ TIIJ~l£1 ap_pa.rently 

dtle to t.:t joint C'~'irH:Ji ·bion e.t the time of pou:ving und not to 

any l:nhr:rrent fau.l·t of tht'.~ me.te:rials the~nsel·ttes e:i.th.er from 

r:t filt;hu:f'c:.ctt1ring ct.cndpoint or' from ths effects of h.e~ndling 

in the fiel(l. 

2.. It 1t3 evident, J:'wwever, t-h-~:·.t ;:;:mae Cti:ff,arences exist omong 

brc;,ndr~ of :::1(:::a1ing 'll!U.tc;;rie.l;;. w:i.th :.r.e~"ip{.::ct to serv~ce l)€11"

.formance t:mO~D/ ~.i.mile.:r conditions Cue to i.nhert:;nt ·phyaico

ohenlietJl J)X'Oj.:.i!cl'i..i-::-:·fs of tho lnaterit:J.1i·-: th~JiHZ:eJ.:vr:::,r:.. 

3u It if:\ t'.lso f.:rv-.:L(3e.nt tha.t i:,.hen -old joints Cl.:ce t-o be J:esec!,led 

t<ii'ith bitumi:nous·-.rulibt:lT (:.umpounc.1r::: n11 tJ1t:! joint SLU'fnc(-;;:;;: mu;;;t 

In lie\:t of this e, suit<:1.b.le ::iurf~?.ce t:reatrue:o:t mn.st be '{n·ovided 

which will :ln;;:::u:ce permanont bond, 

.4. It is obvious tht1.t thE. p:resEmt s:·_)ec:lfications ma,y need t.o be 

fo:rtified by [u1d:l:tin:nc~l tef:.:-t;:l,. Su.ch tet-:1ts mn.y include iml)Ect 

:re.:.:oi;:;toJ1Ce at low temperature and v.ccelsi·ated 'NB~J.:th;::_::ring. 

control 

of variot1$ 

perly d.eoigned equipment for meltln;,; c-md potxring th01 mater-ials') 
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6. fi,l though m.~-, tE,T·'ials lJ.;:_,_·,re bJL~e:n desifned iJTintr:::·.t·ily to 

wi thst£\nd thE:' slow mo-vernent of pavement slr.J::n-: :resulting 

from "'v·oltlme chcl.nt.~es, t.b.ey Wl.lst Hlbo wi th.:3tn.n(i S1J.dden 

vertic:r-.1 e-md ho:r''iz,c.mta1 stre:t::f:es induced by trnffic 1mder 

v~).:·cy-ing ttm;pc:r<:>.tu:cv conditions ... 


