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# S I N C E the w o r d "new" i s p u r e l y r e l a t i v e , t h i s paper r ev i ews b r i e f l y some m o r e - o r -
less ancient h i s t o r y on concrete pavement cons t ruc t ion i n M i c h i g a n to show how past p r o 
cedures have l e d to new developments w h i c h a re p r e sen t l y i n vogue. These , i n t u r n , 
w i l l l a t e r show some de f i c i enc ies w h i c h , th rough r e sea r ch , w i l l r e s u l t i n the use of new 
m a t e r i a l s and techniques f o r pavement j o i n t cons t ruc t ion i n the r o a d of t o m o r r o w . F o r 
p r o p e r con t inu i ty , t h i s d i scuss ion of pavement j o i n t s i s b roken down into th ree m a i n 
ca tegor ies ; name ly , past , p resen t , and a b r i e f g l impse of the p o s s i b i l i t i e s of the f u t u r e . 

The f i r s t Standard Speci f ica t ions on t i l e at the M i c h i g a n State Highway Depar tment w e r e 
i s sued i n F e b r u a r y 1918. They s p e c i f i e d a f i l l e r f o r expansion j o i n t s of an asphal t ic o r 
t a r f e l t i n . i n th ickness , of a w i d t h equal to the th ickness of the pavement p lu s 1 i n . , 
and of a length equal to the w i d t h of the pavement. Spacing of the j o i n t s was to be as 
shown on the p lans and at loca t ions where unavoidable i n t e r r u p t i o n s of the pav ing w o r k 
o c c u r r e d , w i t h no sec t ion of the pavement less than 10 f t m length. Jo in t spacing, as 
shown on the p lans , was genera l ly at the end of the day 's w o r k . No ment ion was made 
of l ong i tud ina l j o i n t s . V a r i a t i o n s of t h i s design w e r e made f r o m 1919 u n t i l 1940 w i t h a 
tongue-and-groove j o i n t being s p e c i f i e d i n 1923. The tongue-and-groove f e a t u r e was the 
f i r s t men t ion of any j o i n t i n M i c h i g a n w i t h a load t r a n s f e r f u n c t i o n . One d e t a i l w h i c h 
w o u l d h a r d l y r ece ive approva l now was a r e q u i r e m e n t that expansion j o in t f i l l e r be 
t r i m m e d o f f i n . above the pavement su r face . 

The 1940 Standard Spec i f ica t ions r e v e a l a number of f o r w a r d steps to i m p r o v e the 
r i d i n g qua l i ty and d u r a b i l i t y of concrete pavements . F o r the f i r s t t i m e , load t r a n s f e r 
devices of the d o w e l ba r type o r equal w e r e spec i f i ed . Ano the r new r e q u i r e m e n t was 
the use of p lane-of -weakness j o i n t s w i t h load t r a n s f e r , except when pavement r e i n f o r c e 
ment was c a r r i e d th rough the j o i n t . 

The r e q u i r e m e n t f o r long i tud ina l j o i n t i n concrete pavements was f i r s t adopted as a 
Standard Spec i f i ca t ion i n M i c h i g a n i n 1923. The nomencla ture f o r t h i s innovat ion was 
" c e n t r a l j o i n t . " The s p e c i f i c a t i o n p r o v i d e d f o r a t r i a n g u l a r s t r i p of 16-gauge m e t a l 
punched f o r t i e b a r s and s t ak ing p in s and p laced m a v e r t i c a l p o s i t i o n on the center l i n e 
of the pavement . T h i s p r o v i s i o n was the f i r s t e f f o r t i n t h i s state to c o n t r o l l ong i tud ina l 
c r a c k i n g , w h i c h had been a c o n t r i b u t i n g f a c t o r to the t o o - r a p i d d e t e r i o r a t i o n of concrete 
pavements . 

P r e - m o u l d e d asphal t ic b o a r d f o r long i tud ina l j o i n t s was f i r s t used i n 1929. Such 
j o i n t s w e r e cons t ruc ted by cu t t ing a groove i n the su r face of the f r e s h concre te , p l a c i n g 
a s t r i p of f i l l e r m a t e r i a l on edge i n the groove and then r e s t o r i n g the su r face of the con
c re te by hand f l o a t i n g . Ano the r v a r i a t i o n of t h i s type of long i tud ina l j o i n t was one 
f o r m e d by a continuous r i b b o n of Vs-in. t h i c k asphal t ic f e l t p laced i n the pavement s u r 
f ace i n the same manner as p r e v i o u s l y ment ioned. Lane t i e ba r s w e r e used i n both of 
these j o i n t designs. Such p r e - m o u l d e d long i tud ina l j o i n t s , w i t h m i n o r changes, endured 
i n M i c h i g a n as a Standard Spec i f i ca t ion r e q u i r e m e n t u n t i l 1954. 

I t i s qui te apparent that the changes i n pavement j o i n t cons t ruc t ion i n c o r p o r a t e d i n 
the 1940 Standard Spec i f ica t ions r e f l e c t e d conclusions reached f r o m studies of the be
h a v i o r under l oad and also the s t r u c t u r a l e f fec t iveness of t y p i c a l long i tud ina l and t r a n s 
v e r s e j o i n t designs w h i c h w e r e conducted by the U . S. Bureau of Pub l i c Roads at the 
A r l i n g t o n E x p e r i m e n t a l F a r m i n V i r g i n i a i n the e a r l y 1930's. P r i o r to the t i m e of t h i s 
r e s e a r c h , t he r e was an a l m o s t comple te l a c k of data conce rn ing the s t r u c t u r a l behav ior 
of the e x i s t i n g long i tud ina l and t r ansve r se j o i n t designs. Recogni t ion of th i s l ack made 
such '^r3tudy a l m o s t i m p e r a t i v e . I n f o r m a t i o n was also needed r e g a r d i n g the e f f e c t of 
dowei-spacing and j o i n t w i d t h on the s t r u c t u r a l ac t ion of j o i n t s . Tes t p rocedures a re 
o m i t t e d h e r e , but the conclus ions reached as a r e s u l t are touched on b r i e f l y to show 
t h e i r in f luence on the changes i n the Standard Spec i f ica t ions f o r 1940 and l a t e r yea r s . 
They i r e as f o l l o w s : 

1 o in ts a re needed i n concrete pavements f o r the purpose of m i n i m i z i n g the s t r e s s 
es r j u l t i n g f r o m causes o ther than appl ied load i n o r d e r that the na tu r a l s t r e s s r e s i s -



9 

tance of the pavement may be conserved to the grea tes t extent f o r c a r r y i n g t r a f f i c loads. 
2. A j o i n t i s po t en t i a l l y a po in t of s t r u c t u r a l weakness and may l i m i t the load c a r r y 

i n g capaci ty of the e n t i r e pavement. 
3. Jo in t s are c l a s s i f i e d by f u n c t i o n as (a) those designed to p r o v i d e space f o r u n r e 

s t r a i n e d expansion, and (b) those designed f o r the r e l i e f o r c o n t r o l of the d i r e c t t ens i l e 
s t resses induced by a r e s t r a i n e d con t rac t ion . 

4. E^qiansion j o i n t s should be p r o v i d e d at no g rea t e r i n t e r v a l s than about 100 f t to 
p reven t excessive j o i n t openings. 

5. The p e r m i s s i b l e un i t s t r e s s of the concre te should de t e rmine the spacing of c o n 
t r a c t i o n j o i n t s . 

6. Doweled t r ansve r se j o i n t s w e r e qui te e f f e c t i v e i n r e l i e v i n g s t resses caused by ex 
pans ion and con t r ac t ion . 

7. Aggregate i n t e r l o c k cannot be depended on to c o n t r o l load s t resses , thus the need 
f o r independent means f o r load t r a n s f e r i n p lane-of -weakness j o i n t s . 

L a t e r s tudy on the M i c h i g a n t es t r o a d v e r i f i e d some of these conclus ions and d i s 
p r o v e d o thers . One notable change i s the f i n d i n g of the M i c h i g a n State Highway D e p a r t 
men t ' s Research Sect ion that s a t i s f a c t o r y p e r f o r m a n c e of long sect ions of pavements 
under f u l l r e s t r a i n t i s poss ib le w i thou t expansion j o i n t s , except at s t r u c t u r e s where ex 
cessive compres s ive s t resses induced by expansion f o r c e s a re undes i rab le . 

Such s tudies r e s u l t e d i n the development of the design s tandards at the end of W o r l d 
W a r H w h i c h made p r o v i s i o n f o r doweled load t r a n s f e r devices us ing 1- in . by 1 5 - i n . 
round dowels suppor ted by a w i r e f r a m e . A l s o p r o v i d e d was a m e t a l base p la te at the 
bo t t om of both expansion and con t r ac t i on j o i n t s to p reven t the i n f i l t r a t i o n of subgrade 
m a t e r i a l in to the j o i n t opening. 

Bonding of concrete to the dowel ba r s was to be p reven ted by a c o a t i i ^ of r e d lead o r 
cutback asphalt , w i t h p r o v i s i o n f o r an a i r space at one end of the ba r s f o r expansion 
j o i n t s by means of a m e t a l cap. The s t ee l shortage i n the pos twar y e a r s p reven ted use 
of the m e t a l base p la te and brought in to use f o r t h i s purpose a subst i tu te f a b r i c a t e d f r o m 
a h a r d asphal t ic board . The s t ee l shortage also necessi ta ted the use of No. 5 w i r e f o r 
the w i r e f r a m e w o r k on baskets ins tead of No. 3 w i r e , s p e c i f i e d on the s tandard p lans . 

Severa l types of dowel baskets , based on the s tandard , appeared on the M i c h i g a n 
scene between 1945 and 1952. Gene ra l l y , the types approved f o r use w e r e f i e l d a s s em
b l e d and depended on tens ion developed between two v e r t i c a l w i r e s o r loops p laced at 
each side of the basket to h o l d the dowel ba r s i n a l ignment , both v e r t i c a l l y and h o r i z o n 
t a l l y . 

A f t e r t h i s type o f j o i n t a ssembly had been i n use f o r a f e w y e a r s , t he r e was t r o u b l e . 
Surface s p a l l i n g developed i m m e d i a t e l y adjacent to j o i n t openings and p r o g r e s s e d r a p i d 
l y to the po in t w h e r e , i n many ins tances , concre te was comple te ly c rushed . Study of 
the f a i l e d j o i n t s d i sc losed that the m a i n r e s p o n s i b i l i t y f o r the f a i l u r e r e s t e d on two o r 
th ree of the f o l l o w i n g t a c t o r s : 

1. M i s a l i g n m e n t of the dowel ba r s v e r t i c a l l y o r h o r i z o n t a l l y due to basket weakness. 
2. L o c k i n g of j o i n t s because of i m p r o p e r coa t ing of ba r s p r i o r to p lacement . 
3. L o c k i n g of j o i n t s caused by i n f i l t r a t i o n of wa te r . T h i s p r o b l e m r e s u l t e d f r o m the 

f a i l u r e of j o i n t seals i n adhesion, cohesion, o r both. The subsequent c o r r o s i o n i nc rea sed 
f r i c t i o n to the po in t whe re movement was no longer poss ib le . 

4. Ca re le s s p lacement of the dowel assembly d u r i n g cons t ruc t ion . 
5. I n f i l t r a t i o n of s o i l in to the j o i n t opening at the sides and bo t tom of the s lab due to 

the r u p t u r i n g of the subst i tu te base p la te m a t e r i a L 

D r a s t i c changes i n t r ansve r se j o i n t design w e r e necessary at once to r emedy the p r o b 
l e m . D u r i n g the w i n t e r of 1952 a dowel basket assembly , f a b r i c a t e d i n accordan a^ith 
a m o d i f i c a t i o n of an assembly suppl ied by the Be th lehem Steel Company, was approved. 
T h e new design was s u p e r i o r i n many respects to the one p r e v i o u s l y used. The base of 
the new basket was 6 i n . w i d e r than the 1945 m o d e l , p r o v i d i n g g r ea t l y i nc reased s t a b i l 
i t y . Dowe l length was inc reased to 18 i n . , w i t h ba r s of 1%-in . d i a m e t e r , i n accoe ^ance 
w i t h recommendat ions of the Research Section. The basket was also cons t ruc te " 0 -
gage w i r e ins tead of the No. 5 w i r e p r e v i o u s l y used. T o q u i c k l y i m p l e m e n t use oi, l̂e 
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new basket , the Depar tmen t made d i r e c t purchase of the assembl ies f o r a number of 
p r o j e c t s cons t ruc ted d u r i n g 1953. 

Eas ing of the s t ee l shortage re leased m a t e r i a l f o r a durable base p la te to p reven t i n 
f i l t r a t i o n of e a r t h in to the bo t tom of t r ansve r se j o i n t openings. Here again, d u r i n g the 
f i r s t season the i m p r o v e d device was used, the D e p a r t m e n t suppl ied the i t e m by d i r e c t 
purchase . The Be th lehem basket design made p r o v i s i o n f o r the center w i r e s ot the bas 
ket to s t r add le the base p la te p a r t i n g s t r i p and ho ld i t i n p r o p e r p o s i t i o n d u r i n g concrete j 
placement . 

T h i s combina t ion has p r o v e n f a r s u p e r i o r to the j o i n t assembly p r e v i o u s l y used. 
Dowel a l ignment has been g r e a t l y i m p r o v e d and delays i n pav ing opera t ions to p e r m i t 
c o r r e c t i o n of i m p r o p e r l y p l aced basket assembl ies a re neg l ig ib le . 

Since 1953 the Research Section of the T e s t i n g and Research D i v i s i o n has developed 
tes t p rocedures to de te rmine whether o r not baskets of v a r i o u s designs meet m i n i m u m 
requ i r emen t s . Recent ly , baskets f a b r i c a t e d by f i v e d i f f e r e n t m a n u f a c t u r e r s have been 
approved f o r use. 

Since 1953, long i tud ina l j o i n t design and cons t ruc t i on p rocedures have been subjec ted 
to s c r u t i n y and d r a s t i c changes have been i n i t i a t e d . One change invo lved e l i m i n a t i o n of 
the use of bent t i e ba r s at f o r m e d j o i n t s . Ins tead, hook bo l t s cons i s t ing of two pieces of 
Vie-in. s t ee l , each th readed at one end and fas tened together by a coup l ing , are now 
s p e c i f i e d f o r t h i s purpose . T h i s change has r e s u l t e d i n pos i t i ve p lacement of lane t i e s 
and has comple te ly e l i m i n a t e d breakage of t i e ba r s w h i l e s t r a igh ten ing t hem out p r i o r 
to p o u r i n g the second lane. 

Ano the r design change subs t i tu ted sawed long i tud ina l j o i n t c o n s t r u c t i o n m place of the 
p r e - m o u l d e d type long used. I t had long been r e a l i z e d that the p lacement of p r e - m o u l d e t 
j o i n t m a t e r i a l i n v o l v e d w o r k i n g concrete back in to the g roove , w h i c h had a t ta ined i n i t i a l 
set. T h i s p r a c t i c e induced spa l l i ng and also r e su l t ed m rough su r f ace areas adjacent to 
the j o i n t . Sawing of center j o i n t s was t r i e d e x p e r i m e n t a l l y on a f e w p r o j e c t s d u r i n g the 
1954 cons t ruc t i on season, w i t h r e su l t s so g r a t i f y i n g i t was made s tandard i n 1955. 

I t has been apparent f o r some t i m e tha t sea l ing of t r a n s v e r s e j o i n t s w i t h rubbe r as
pha l t compounds has r e su l t ed eventual ly i n a lmos t comple te f a i l u r e of the sea l , e i the r m 
adhesion to the concre te , cohesion w i t h i n the seal i t s e l f , o r a combina t ion of the two. 

A mee t ing attended by represen ta t ives of the Research Section, the C o n s t r u c t i o n D i 
v i s i o n , and by i nd iv idua l s employed by a l l concerns supply ing rubbe r asphalt sea l ing 
compounds f o r use i n M i c h i g a n , exp lo red ways and means of o v e r c o m i n g j o i n t sea l f a i l 
u res . One f a c t developed d u r i n g the d i scuss ion was that the cha rac te r of m a t e r i a l s used 
i n m an u fa c tu r i ng the rubbe r asphalt had changed due to the development of synthet ic r u b 
b e r and the nea r ly complete disappearance of n a t u r a l r ubbe r f r o m the r e c l a i m e d rubbe r 
supply. I t was f e l t that t h i s f a c t o r m i g h t be s i g n i f i c a n t , because rubbe r asphalt c o m 
pounded w i t h n a t u r a l rubbe r and used f o r pavement j o i n t sea l ing on the M i c h i g a n tes t 
r o a d i n 1940 was s t i l l i n exce l len t cond i t ion i n 1950. 

T h u s , i t seemed that a r e s e a r c h p r o j e c t f o r j o i n t sea l ing m i g h t poss ib ly p r o v i d e the 
answers f o r the p r o b l e m at hand. Deputy C o m m i s s i o n e r - C h i e f Engineer C. A . Weber 
p r o m p t l y approved a r ecommenda t ion f o r a tes t sec t ion of new concre te pavement to pe r 
m i t the study and eva lua t ion of the p e r f o r m a n c e of r ubbe r asphalt j o i n t sea l ing compound; 
The p r o j e c t chosen f o r the tes t was a 1 0 - m i l e sec t ion of f o u r - l a n e d iv ided highway on 
US 27 and M 78 between Lans ing and C h a r l o t t e , convenient ly loca ted both to the L a n s i n g 
o f f i c e and the r e sea rch l a b o r a t o r y . Supplemental spec i f i ca t ions c o v e r i n g the j o i n t sea l 
i n g tes t sect ions w e r e inc luded i n the b idd ing p roposa l . One roadway of the p r o j e c t was 
comple ted d u r i n g 1956 and the second roadway i s to be comple ted p r i o r to Ju ly 1 , 1957, 
Studies are now underway on the sea l ing comple ted d u r i n g 1956, but to-date r e su l t s have 
not been tabulated. 

F i v e s e r i e s of m a t e r i a l s w e r e used f o r the tes t sect ions . Inc luded i n t h i s group i s a 
newly developed hot- pou red rubbe r asphalt w h i c h pou r s at t empera tu re s 25 to 30 F l o w e r 
than that now spec i f i ed . Second, m a t e r i a l c o n f o r m i n g to F e d e r a l Spec i f i ca t ion SS-S-164 
was i n t roduced f o r c o n t r o l purposes . The t h i r d s e r i e s inc luded s o - c a l l e d ho t -poured 
type compounds cos t ing cons iderab ly m o r e than m a t e r i a l s c u r r e n t l y used. I f success
f u l , however , the inc reased costs can eas i ly be j u s t i f i e d . The f o u r t h s e r i e s inc luded i 
c o l d appl ied j o i n t sea l ing compounds mee t ing c u r r e n t M i c h i g a n spec i f i ca t ions . P r e v i o u s 
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a t tempts to use t h i s type of sea l ing compound f o r t r ansve r se j o i n t s have met w i t h only 
m e d i o c r e success. The f i f t h type inc luded two-component , j e t f u e l r e s i s t an t , c o l d ap
p l i e d seals , and also a ho t -poured m a t e r i a l w i t h w h i c h a p r i m e r was r e q u i r e d . T e s t 
r e s u l t s should p rove mos t u s e f u l i n p r o v i d i n g answers to p r o b l e m s i n r e g a r d to sea l ing 
t r ansve r se j o i n t s . 

Ano the r innovat ion d u r i n g the 1955 season was the use of j u t e to caulk the f o r m e d 
j o i n t g roove . T h i s was p laced the day a f t e r the pavement was poured . The purpose of 
the j u t e was t w o f o l d : (a) p r even t ing the i n f i l t r a t i o n of s m a l l stones and d i r t in to the c o n 
t r a c t i o n c r a c k below the j o i n t g roove , and (b) p e r m i t t i n g delay i n sea l ing j o i n t s u n t i l a l l 
e a r t h m o v i n g and shou lde r ing opera t ions adjacent to the pavement had been comple ted . 
T h i s p rocedure tends to p reven t the f o r m a t i o n of s m a l l areas i n the j o i n t c r a c k where 
intense p r e s su re s m i g h t develop w i t h damage to the concre te , and a lso reduces conta 
m i n a t i o n of the sea l ing compounds w h i l e the m a t e r i a l i s c u r i n g . L a t e r developments i n 
f o r m i n g j o i n t s have p r a c t i c a l l y e l i m i n a t e d the use of ju te f o r t h i s purpose . 

E x p e r i m e n t a l sawing of a % - i n . by 2 - i n . groove f o r con t r ac t i on j o i n t s was also t r i e d 
d u r i n g the 1955 season. E x c e l l e n t r e s u l t s w e r e obtained, w i t h no r andom c r a c k i n g de 
ve lop ing i n the s labs i n the tes t sec t ion . The sawing was accompl i shed w i t h a s tandard 
s e l f - p r o p e l l e d concre te saw us ing two d iamond blades of Vs-in. and y 4 - i n . th ickness w i t h 
a spacer between the blades. 

T w o obstacles appear to p reven t adoption of t h i s method f o r g r o o v i n g j o i n t s . One i s 
the cost of app rox ima te ly $0. 50 p e r l i n e a l f oo t of j o i n t ; the o the r , the danger of uncon
t r o l l e d c r a c k i n g , espec ia l ly c r i t i c a l i n the 9 9 - f t s lab length used i n M i c h i g a n . 

Ano the r expe r imen t t r i e d on the same p r o j e c t was the use of s t r i p s of / 2 - i n . by 2 - i n . 
S t y r o f o a m and %'in. by 2 - i n . c o r r u g a t e d paper b o a r d to f o r m con t r ac t i on j o i n t g rooves . 
The r e s u l t s a t ta ined Indica ted that the method had p o s s i b i l i t i e s f o r i m p r o v i n g j o i n t con
s t r u c t i o n . The ob jec t ive of the expe r imen t was to f i n d a subst i tute f o r sawed t r ansve r se 
j o i n t s at a reasonable cost and wi thou t the r i s k of r andom c r a c k i n g . The S ty ro foam 
method appeared to achieve both a i m s . 

The m a t e r i a l s w e r e p laced i n the pavement su r face i n a groove f o r m e d by a T-shaped 
b a r hav ing a 2%- i n . v e r t i c a l l eg . The j o i n t m a t e r i a l was p laced i m m e d i a t e l y i n back of 
the long i tud ina l f l o a t and ahead of h a n d - f i n i s h i n g opera t ions . A f t e r p lacement , the s u r 
f ace of the concre te adjaj^ent to the j o i n t was r e s t o r e d to a smooth condi t ion by the use 
of 5 - f t f l o a t s and 1 0 - f t s t r a igh t edges. 

Concre te saws w e r e used on the e x p e r i m e n t a l j o i n t s to r emove both S ty ro foam and 
c o r r u g a t e d paper , but i t was d i scove red that the S t y r o f o a m could eas i ly be r e m o v e d 
w i t h hand too l s i n much l e s s t i m e than r e q u i r e d f o r sawing. C o r r u g a t e d paper was m o r e 
d i f f i c u l t to cope w i t h , both w i t h saws and hand too l s . 

The consensus of depar tmenta l obse rve r s was that the S ty ro foam method appeared to 
w a r r a n t add i t iona l i n s t a l l a t ions . Data on r i d i n g qua l i t y , obtained by the Research Sec
t i o n , f u r t h e r e d th i s be l i e f . Compar i sons made of p r o f i l o m e t e r readings taken on j o i n t s 
f o r m e d i n the n o r m a l manner , sawed %• i n . t r an sve r se j o i n t s , j o i n t s f o r m e d w i t h S t y r o 
f o a m , and those f o r m e d w i t h co r ruga t ed paper , w e r e as f o l l o w s : 

Type of Jo in t Average P r o f i l o m e t e r Reading 

N o r m a l 5.17 
Sawed 1.56 
C o r r u g a t e d paper 3. 35 
S t y r o f o a m 1.67 

The readings g iven a re weigh ted , w i t h Vie i n . counted as 1 ; % i n . as 4 , and % i n . as 16. 
Some 150 m i l e s of concrete pavement have been cons t ruc ted d u r i n g the 1956 sepson u s 

i n g S ty ro foam f o r f o r m i n g j o i n t s . Resul ts have v a r i e d somewhat f r o m j o b to j o b , but i n 
gene ra l have shown a two to one i m p r o v e m e n t i n j o i n t r i d i n g qua l i ty ove r those f o r m e d 
w i t h a s tee l m a n d r e l . 

Some objec t ionable f ea tu re s have also developed and mus t be ove rcome . One i s 
s p a l l i n g , w h i c h occu r s on some p r o j e c t s on the side of the j o i n t away f r o m the d i r e c t i o n 
of pav ing . T h i s t r o u b l e appears to a r i s e f r o m the deposit of m o r t a r by the b u r l a p d r a g 
as i t i s moved across the j o i n t su r f ace . P lacement of S ty ro foam w i t h the upper edge not 
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less than Va in. below the pavement surface seems to be the answer to this problem and 
also minimizes the possibility of tipped joints. Con;rete consistency must be maintaine 
at between 1%- and 2.% m. slump to overcome the tendency of the material to float. Re 
fmements in installing devices currently underway should also assist in overcoming 
these problems. 

Another problem in joint construction currently being given increased attention is the 
"treezing" of joints due to bond between the concrete and load transfer bars. Michigan j 
is experimenting with bars coated with various materials to decrease friction between 
bars and concrete. These materials range from lubricants to stainless steel sheaths, 
but no conclusive test results are yet available. I 

Erosion of concrete around the load transfer bar is another problem undergoing 
scrutiny, with no cure presently in sight. 

The perfect transverse joint is a goal st i l l unattained, but the challenge to develop 
such a device is great. The "Model T" age sti l l prevails in pavement joint construction. 




