
68-013-7784 

NEW JERSEY DEPARTMENT OF TRANSPORTATION 

PbRTLAND CEMENT CONCRETE PAVEMENT DAMAGE 

DUE TO J O I N T  I N T R U S I O N  AND THERMAL EXPANSION 

0 I V I S I ON OF RESEARCH AND EVALUATION 

B u r e a u  o f  S t r u c t u r e s  and Matcrlals 
I 

M a r c h  1968 



I 
I 
I 
I 
I 
I 
i 
! 

I 
! 

i 

ABSTRACT 

The scope o f  t h l s  report I s  to exralnt the possible  
causes o f  pavement danage due to the erpanslon cyc le .  

The flndlngs a r e  translated Into recommendations for 
the repalr and prevtntlvt aalntenance of the roadway sur-  
faces .  
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1. I N T R O D U C T I O N  

i 
I 

I 

Before pr'oceeding w i t h  t h i s  study, t he  f o l l o w i n g  d i s -  

cuss ion i s  o f f e r e d  I n  an a t tempt  t o  e l a b o r a t e  upon the  

var ious  type%of  pavement damages t h a t  a re  most l i k e l y  

t o  occur. 

From t h e  t ime o f  cons t ruc t i on ,  concre te  pavements 

a r t  exposed t o  env l ranmenta l  changes which cause exces- 

s l v e  compressive s t resses  d u r l n g  t h e  expansion cyc le .  

Pavement f a l l u r e s  due t o  the  expanslon c y c l e  a re  gen- 

e r a l l y  r e f e r r e d  t o  as s p a l l l n g ,  r u p t u r i n g ,  l o n g i t u d i n a l  

s p l i t t i n g ,  b u c k l i n g  and "blow-ups"; t he  l a t t e r  c o n d l t i o n  

being a complete r u p t u r i n g  o r  v i o l e n t  s h a t t e r i n g  o f  t h e  

pavement throughout  I t s  f u l l  c ross  sec t i on .  

ures are b e l i e v e d  t o  be caused j o i n t l y  by: 

These f a i l -  

a. t he  expansion o f  the  pavement, 

b.  excess ive r e s t r a i n t  o f  the  c l o s u r e  o f  t he  j o i n t s .  

Pavement expanslon I s  d i r e c t l y  r e l a t e d  t o  the  inc rease 

o f  t he  a i r  and ground temperatures, as w e l l  as t o  compressive 

s t resses  throughout  the  e n t i r e  pavement. Compressive s t resses  

are g r e a t l y  inc reased by t h e  occurrence o f  s l a b  movements a s  

descr ibed I n  F igu re  3.1. 

The term s lab  movement as used I n  t h i s  r e p o r t  r e f e r s  t o  

the  movement or m l g r r t l o n  o f  t h e  s l a b  I n  a h o r l t o n t a l  d i r e c t i o n  

w l  t h  respec t  t o  I t s  i n ~ t i r ~ ~ ~ c o n r t r u c t e d  pos l  t i o n .  
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J o i n t s  a r e  i n s t a l l e d  i n  c o n c r e t e  pavements t o  r e l i e v e  

e x c e s s i v e  s t r e s s .  As  j o i n t s  become f i l l e d  w i t h  non-compress- 

i b l e  f o r e i g n  m a t t e r ,  t h e y  f a l l  t o  f u n c t i o n  d u r i n g  t h e  e x -  

pans ion  c y c l e .  The t y p e  o f  f a i l u r e  t h a t  r e s u l t s  u s u a l l y  

depends upon how these  m a t e r i a l s  happen t o  be d i s t r i b u t e d  

w l t h i n  t h e  j o i n t  spaces. 

" I n  case o f  ' b low-ups ' ,  l a r g e  accumu la t i ons  o f  f o r e i g n  

non-cornpresslble m a t t e r  i n  t h e  j o l n t s  u s u a l l y  cause, f i r s t  

a r u p t u r i n g  o r  s h e a r i n g  o f f  a t  t h e  bo t tom o f  t h e  pavement 

on one s i d e  o f  t h e  J o i n t ;  t h l s  i s  I n  t u r n  f o l l o w e d  by a 

s h e a r i n g  o f f  o f  t h e  t o p  o f  t h e  pavement on t h e  o p p o s i t e  

s i d e  o f  t h e  j o i n t .  The r e s u l t  o f  t h i s  happening Is a 

movement o f  t h e  s l a b  ends towards each o t h e r  and a r a i s i n g  

o f  one o r  b o t h  s l a b s " . l  The mechanics o f  t h e  process a r e  

shown i n  F i g u r e  1.1. 'Examples o f  "blow-ups' '  a r e  shown i n  

F i g u r e  1.2. 

An i n v e n t o r y  of pavement damage due t o  b low  ups, 

f a u l t i n g  o f  j o i n t s  and c r a c k s  I s  p r e s e n t e d  i n  s e c t i o n  2 

of  t h l s  r e p o r t .  The i t e m s ,  l i s t e d  i n  n u m e r i c a l  o r d e r  by 
i 

r o u t e  numbers, a r e  for t h e  y e a r s  1966 and 1967. 

F i e l d  i n v e s t l g a t l o n s  were conducted d u r l n g  t h e  summer 

I 

I 

months when pavement f a i l u r e s  due t o  blow ups a r e  most 

l i k e l y  t o  occu r .  

S e c t i o n  3 o f  t h i s  r e p o r t  d e a l s  w i t h  t h e  f i n d l n g s  a t  

some t y p t c a l l y  bad s e c t i o n s .  Photographs and t y p i c a l  sec-  

t i o n  diagrams a r e  used t o  d e s c r i b e  t h e  c o n d l t l o n t  and t h e  
J 

l D c p a r t n e n t a 1  T e c h n i c a l  B u l l e t l n  P repared  by Hr.  W i l l i a m  
VanBreemen. 
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p o s s i b l e  reasons 8 t h e i r  occurrences.  

I 
F u r t h e r  s t u d y  was t h o u g h t  necessary t o  examlne t h e  

r e c u r r e n c e  o f  1966 blow-ups and o t h e r  pavement f a i l u r e s  i n  

1967.  A t tempts  a r e  made I n  s e c t l o n  4 t o  I s o l a t e  f a c t o r s  

r e l a t l n g  t o  r e p e a t e d  pavement f a i l u r e s  w i t h i n  c e r t a i n  sec- 

t l o n s  o f  t h e  roadway. Suggest lons a r e  o f f e r e d  i n  s e c t l o n  5 

f o r  t h e  r e p a l r  o f  b low-ups and t h e  p o s s i b l e  p r e v e n t i o n  o f  

t h e i r  r e c u r r e n c e .  

I 

5 



2. INVENTORY O f  PAVEIIENT OAHAGE FOR 1966 

I 

Route 4 L o c a t l o n  

Rte. 1 N.B. 1 .  
Parsona e'Rd. 
(Menlo 8 a r k )  

Rte. 1 W.B. $36 
. 2  nl. N o r t h  of 
Parsonage Rd. 

Rte. 1 N.B. 
a t  Parkway en t rance  

Rtc. 1 W.B. 
No. o f  Parkway e x l t ,  
I n  f r o n t  o f  Beth  Israel 
Cemetery 

Rte. 1 N.B. 
Oppos l tc  S. K l e l n s  
Woodbrldge 

Rte. 1 S.B. 
Opposi te  S. K l e i n s  
Woodbrldge 

Rte. 1 S.B. a t  m i l e  p o s t  
a a r k c r  35, N. o f  Parkway 

Rte. 1 Prrkway overpass 
.w 

Rte. 1 So. o f  Parkway 

Rtc.  1 C l o v e r l e a f  Cemetery 
Rahway 

Rtc. 1 Nalntenancc Yrrd 
Rahway 

Rte. 1 Arene l  Sunoco S t a .  6 

Ra hway 
E S S O  S t 8 .  

Observa t lons  

Numerous l a r g e  patches b e f o r e  
t h e  t r a f f i c  s f g n r l .  Cracks and 
jo in t s  r e c e n t l y  f l l l e d .  S l a b  
movement, some s e t t l i n g ,  ( 1 )  v e r j  
l a r g e  c rack .  (see p i c t u r e  p .  2 7 1 .  

Three patches; wide j o i n t s ,  some 
w l t h  f i l l e r  n l s s l n g ;  numerous 
s l a b  movements. 

Three patches, numerous c racks  
and j o l n t s  w i t h  s e a l e r  m i s s i n g ,  
s l a b  movement. 

Three patches s e t t l i n g ,  numerous 
wlde c racks  and j o i n t s ,  - s e a l e r s  
m iss ing .  

Three-Four o l d  patches, pavement 
c r a c k i n g ,  some s l a b  upheaval  
(b low-up) ,  some wide j o i n t s  
f i l l e d  w i t h  f o r e i g n  p a r t i c l e s .  

Three patches;  (1)  j o i n t  b a d l y  
broken up - o t h e r  j o i n t s  w / s e a l e r s  
a l s r i n g .  S e c t l o n  a t  l l g h t  ve ry  
poor.  

Numerous wide j o i n t s ,  2-3 s m a l l  
a tches  s c t t l l n g ;  c racks ,  s l a b  

ioveracnt and u p h e a m  V e r y  
poor, o l d  s e c t i o n .  

N.B. 6 S.0. - Some patches,  wlde 
j o l n t s  and s l a b  movement w i t h  
t r a f f  i c.  

S.B. - Numerous patches and s l a b  
upheaval  - some c racks ;  j o i n t  - 
sea l  e r s  m l  s s  i ng . 
S . B .  - Numerous patches, blow-ups, 
s l a b  movement w i t h  t r a f f i c .  

5.8. & N.B. - Numerous c racks  & 
patches,  j o l n t s  wide and f i l l e d  
w l t h  f o r e l g n  p a r t l c l c s .  

N.B. - Cracks and blow-ups patched 
I n  c e n t e r  l ane .  One j o i n t  a f t e r  
t h e  blow-up I s  v e r y  wlde and f i l l e d  
w l t h  f o t e l g n  m a t t e r .  



I 

j- 

Route & L o c a t i o n  

Rte. 1 Kawasaki M o t o r c y c l e  
Rahway 

Rte. 1 So: o f  B r i d g e  I n  
C a r t e r e t  

Rte. 1 Green S t .  C i r c l e  
Rahway 

Rte. 1 F r o n t  o f  T e x i c o  
S t a t i o n  N o r t h  o f  Green 
S t .  C I r c l e  m 1 .  p o s t  130 S.8. 

Rte. 1 Rahway - Yhltr 
C a s t l e  

Rte. 1 E l l r a b e t h  - Anne 
S t .  S.0. 

Rte.  1 N.B. & 5.8.  Oppos i te  
7 Sacred H e a r t  Church 

E l i z a b e t h  

R tc .  4 under  Rte.  17 

Rte. 9 T u r n p i k e  E x l t  S.0. 

Rte. 9 Kenny Acres S.B, 
Uoodbr i  dge 

Rte. 9 Congress Inn 
Uoodbr idge 

Rte. 9 Parkway e n t r r n c c  
N.6. Lane 

Rte. 9 N o r t h  o f  Prrkway 
N.B. Lane 

Observa t fons  

N.B. L S.0. - one blow-up n o t  
f i x e d ,  numerous c racks .  

N . 8 .  - Numerous poor j o l n t s  which 
c o u l d  cause blow-ups. 

S.B. - 4 patches across two l a n e s .  
No s l a b  movement, b u t  pavement 
heav lng  and c r a c k i n g .  

l a r g e  p a t c h  ac ross  two l a n e s ;  no 
s l a b  movement b u t  pavement heav ing  
and c r a c k i n g .  

Three l a r g e  patches - Pavement 
upheaval  - wlde c racks  & wlde 
j o i n t s ;  o l d  pavement needs w o r k .  

S o i e ' m l n o r  c r a c k l n g  o f  BC r e s u r -  
f a c i n g  a t  l l g h t  N.B. & S.B. No 
blow-ups. F a i r l y  r e c e n t l y  r e -  
s u r f a c e d .  

Pavement PCC b a d l y  c racked  - j o l n t  
f a i l u r e  and c r a c k s .  Upheaval and 
s l a b  movement - area o f  b low-up n o t  
r e s u r f a c e d  b u t  areas on b o t h  s l d e s  
were r e c e n t l y  r e s u r f a c e d .  

PCC - M ino r  blow-up, s l a b  movement 
w i th  t r a f f l c .  J o l n t s  c r a c k i n g  w i t h  
s e a l e r s  m l s s l n g .  

Nuaerous patches and wlde j o i n t s ,  
no s l a b  movement. 

Numerous pa tches  and wlde j o i n t s ,  
no s l a b  movement. 

Numerous j o i n t  f a i l u r e s  - o t h e r s  
patched. Cracks I n  s l a b s  as w i t h  
s l a b  movement. 

S i x  . j o i n t s  f a i l e d ;  ( 1 )  b low-up in 
l e f t  l a n e .  Numerous c r a c k s ,  j o i n t s  
b r e a k i n g  up. 

P r r c t l c a l l y  e v e r y  j o l n t  f a l l e d  - ( I )  
blow-up. 

R tc .  9 2nd Prrkway over- P r r c t l c r l l y  e v e r y  j o l n t  f a t  l e d ;  
pass N.B. suw blow-ups. 

7 



Route & Location Observat ions 

Rte. 9 T i le  Wholesale 
N.B. Lane 
Woodbridge . 

P r a c t i c a l l y  every j o i n t  f a i l e d ,  
some blow-ups, pa tches .  

- N O T E :  Continuous s e c t i o n  from Parkway en t r ance  N . B .  t o  T i l e  
Wholesale N . B .  i% S . B . ;  h a d  numerous blow u p s  and almost 
every j o i n t  has f a i l e d .  S l a b  movement o r  s h i f t i n g  i n  
d i r e c t l o n  o f  t r a f f i c .  

Rte. 9 Parkway Adn. 81dg. S.B. - J o i n t  f a i l u r e  and b l o w - u p s .  

Rte. 9 North o f  Parkway e x i t  S.B. (see n o t e )  

Rte. 9 Parkway Overpass S.B. (see n o t e )  

Rte. 9 Parkway e x i t  S.B. ( s e e  no te )  

Rte. 9 New Brunswick Avenue S.B. ( s e e  no te )  

Rte. 9 Majes t ic  Avenue S.B. ( s e e  n o t e )  

Numerous c racks  ( s e e  n o t e )  

Rte. 9 Lakewood a t  Lake Resurfaced,  cracking and upheavals 
Road one blow-up a t  i n t e r s e c t i o n .  ' 

Rte. 9 Lakewood a t  Pine S t .  Resurfaced - Pavement heaving,  no 
b l o w - u p  a s  y e t .  

Rte. 9 Sunoco S t a t i o n  and Resurfaced - Some pavement upheaval ,  
water works no blow-up as y e t .  
Lakewood 

Rte. 10 (Sec t ion  1401010) J o i n t s  wide - Dowel f a i l u r e s ,  
1 . 9  m i .  E. of Ledgewood s l a b  movement, b l o w - u p s .  
C i r c l e  

Rte. 12 (Sec t ion  lQOlOl0 )  O l d  patches breaking u p  - Numerous 
. 2  m i .  W .  o f  Ovoor's T r a f f i c  o t h e r  c racks  i n  c o n c r e t e .  S l a b  
C i r c l e  I n t e r s e c t i o n  movement. One blow-up patched.  
Route 12 and 5 2 3  

Rte. 15 (Sec t ion  1901000) Resurfaced. Cracks a c r o s s  the  
N . B .  Lane oppos i t e  roadway i n d i c a t e  j o i n t s  s e p a r a t i n g  
Spar ta  Halntenance Yard underneath.  One blow-up was c u t  

Rte. 15 (Sec t ion  1901000) Resurfaced. Cracks ac ross  t h e  road 
S.B. Lane approximately I n d i c a t e  j o i n t  f a i l u r e  undernea th .  
500 '  South of Spar ta  
Maintenance Yard 

and patched and  looked good. 

8 
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Route Loca t lon  

R t e .  15 (Sec t ion  1901000) 
N.B. Lane - ApproxIm8tely 
6 a l .  Nor th  o f  S p r r t a  
Hal n tenance Yard 

R t c ! .  15 (Sec t l on  1901000) 
5 . b .  Lane - Approx lna te ly  
2.0 m i .  No r th  o f  Spparta 
Hal  n tenance Yard 

Rt?. 1 5  (Sec t i on  1902QoO) 
0.3 ri. East  o f  Yoodtu f fs  
S 0 S S G : X  CO. 

Rte. 22 Blrdson E s t o  ' 
Unl on 
Rte .  22 (Sec t lon  1801000) 
8.15 m i .  West o f  R r r i t a n  
R i v e r  Y.B. 

Rte. 22 (Sec t l on  180l,OOO) 
0 . 3 0  q i .  West o f  R a r i t a n  
R i v e r  

Rte. 23 a t  Jackson C l r c l e  
C hequa nnock 

Rte. 23 N.B. - .25 HI. 
r i o r t h  o f  Poapton R ive r  
B p i  d g c  

' t t e  2 3  - .5  m l .  Nor th  
o f  Pmpton  Br idge 

R t e ,  27  200' Nor th  o f  Oak 
Tree Rd. 

Rte. 27 I s l l n  - Approrch 
t o  Parkway Br ldge 

Rte. 27 Metuchen (Boro 
Ford) 

Rte. 28 (Sec t i on  1806000) 
200' E. o f  Garton Avenue 
S o m c r v l l l e  

Observa t 1 onr  

Resurfaced f o r  approx lmate ly  I mi 
Nunerous patches and sapara t l ng  
J o l n t s .  

Resurfaced. J o l n t s  separa t i ng  a n d  
cracks across roadway; numerous 
patches I n d i c a t l n g  p o s s i b l e  b l o w -  
ups f n  the  pas t .  

Uric b*row-up patched; s l a b  movement 
r g a l n t t  t he  d i r e c t i o n  o f  t r a f f t c .  
Nuwrous very bad cracks.  

. Retur f reed,  no blow-ups. 

R e r u r t r c f n g .  Crack ing w i t h  s l a b  
movement under BC. Patches cou ld  

. blow up - Not bud enough t o  need 
I n m e d l r t e  a t t e n t l o n .  

Resurfaced. Crack lng and s e t t l i n q ,  
cou ld  be j o i n t  f a l l u r e  underneath.  

f 

All j o i n t s  very poor; was p a t c h e d ,  
now reopened. No s l a b  movement. 

Numerous j o l n t s  r e c e n t l y  pa tched ,  
o t h e r s  t l g h t .  

A11 j o i n t s  were patched, now 
reopening; many a re  cracked and 
wide open. 

Concrete s e c t i o n  between resu r faced  
sec t i ons .  No blow-ups. Bad j o i n t s  
8nd  c rack ing .  

No blow-ups, area r e c e n t l y  r e s u r f J c c G  

Resurfaced. Cracks across roadvoy 
Numerous patches, PCC under BC f s  
noving. 

Rerur f rced ,  J o i n t  f r l l u r e  and cracks 
Two blow-ups and some s l a b  aovemen: 
under BC, 6 j o l n t r  bad. 

9 



Route & L o c a t i o n  

Rte. 29 ( S e c t l o n  1999000) 
1 NI. N. o f  AIR 29 F a l r v i e w  
Rd . 
Rte.  3 3  H l g h t s t o w n  t o  
F r e e h o l d  E.B. Lane 
mrn 15 

I 

RIU 16 .9  

ma 17.1 

~1 17.5 

mrn 17.8 

am 18.0 

1111 19.0 

l l m  20.0 

mm 21.0 

Seal Cracks 21.2 

am 22.0 

Seal Cracks 23.3 

Seal  Cracks, c u t  a t  dowel 
‘24.0 a t  f a l l u r e ,  p a t c h  

ma 25.0 

Rte. 33 F r e e h o l d  C l r c l e  
t o  H l g h t s t o w n  Y.B. L8ne 

C i r c l e  t o  mm 26 

m~ 27 

mm 25 

m 24 

u 23 

Observa t l ons  

.1 m i .  No. mm 29 one l a r g e  p a t c h ;  

.1 m l .  So. mm 29 roadway b r e a k i n g  
up, one blow-up. 

Resur faced ( i n  poo r  c o n d l t i o n )  - 
Numerous pa tches  and b low ups .  

Two patches.  

Conc. ,patches (bad).  

Numerous pa tches  and c r a c k s .  

Po t -ho les ,  c r a c k s ,  s l a b s  s e p a r a t i n g .  

Po t -ho les ,  c r a c k s ,  s l a b s  s e p a r a t i n g .  

Pavement ok. 

Pavement ok. 

Few patches, o t h e r w i s e  ok. , 

Large patch,  o t h e r w l s e  ok. 

Patches, c racks ,  . 5  mi. o f  r e s u r -  
f a c l  ng . 
New highway . 
Numerous c r a c k s  and poor  pa tches .  

I n t .  w/527 - Numerous patches 8 
blow-ups - s l a b  s e p a r a t i o n  - g a p s  
between l a n e s .  

F a l r  s e c t i o n .  Poor s e c t i o n  a t  
approach t o  t h e  F r e e h o l d  C l r c l e .  

Sole  pa tches .  

Patches, c racks ,  2 b low ups. 

Patches L c racks .  

Construct ion arc8 very poor .  

L w g e  pa tches  - contt .  area. 

i n  



Route & Locat ion  -_______ 

mm 2 2  

O b s e r v a t i o n s  

! 

i 

mm 2 1  

mm 20 

mm 19 

No work needed mm 18  
No work needed - t o  17  

m m  16 

Rte .  33  ( S e c t i o n  1305000) 
Yellow Brook Rd. E . B .  

Rte.  33 ( S e c t i o n  1305000) 
Yellow Brook Rd. E.B. 

Rte. 33 ( S e c t i o n  1305000) 
1 / 4  m i .  W .  o f  Howell R d .  
W . B .  Lane 

Rte.  33 ( S e c t i o n  1305000) 
3000 '  W .  o f  Freehold  
Maintenance Yard 

R t e .  33 ( S e c t i o n  1305000) 
A t  C r o w  H i l l  R o a d  W.8. Lane 

Rte. 33 ( S e c t l o n  1306000) 
Anderson 's  Corner O p p o s i t e  
V .  W .  Dealer  
4 0 0 '  S .  o f  Old Br idge  Rd. 

Rte.  34  ( S e c t i o n  1221000) 
Chees  e q u a k e 

a .  Madison L u m b e r  N . B .  & 
S.B. Lanes , 'Eagen  Rd. t o  
Lumber Co. 
400 '  S .  o f  O l d  Bridge Rd .  

! 

b .  Rte .  34 ( S e c t i o n  
1307000) 
3 0 0 '  S. of Bclmar B l v d .  
N . B .  Lane 

Dual - E x c e l l e n t  s h a p e .  

P a t c h e s ,  c r a c k s ,  b i s w - u p s  ; 
j o i n t s  o t h e r w i s e  t i g h t .  

Large c o n c .  $ a  t c h ,  nuneroi is  
small  c r a c k s ,  p a t c h e s .  

Numerous small  c r a c k s  8 p a t c h c . .  
j o i n t s  t i g h t .  

Blow-ups pa tched  - j o i n t s  t i g h t .  

Small p a t c h e s  (numerous)  m i n o r  
blow-ups. Blow-up a t  1 6 . 1 .  

I n t e r s e c t i o n  j u s t  p a t c h e d .  

S l a b  movement - i n t e r s e c t i o n  
r e c e n t l y  r e s u r f a c e d ,  

Four  blow-ups r e c e n t l y  p a t c h e d ,  
numerous c r a c k s ,  p o o r  j o i n t s .  

Four blow-ups r e c e n t l y  p a t c h e d ,  
numerous c r a c k s ,  poor j o i n t s .  

Numerous s l a b  s e p a r a t i o n s  a n d  
movements - c r a c k s  a n d  b l o w - u p 5  
j u s t  p a s t  i n t e r s e c t i o n  (k ; .b . ) .  

The e n t i r e  s e c t i o n  of t h e  v o d d  
way has very  r e c e n t l y  been 
r e s u r f a c e d .  

Numerous c r a c k s ,  p a t c h e s ,  s l a b  
movement - v e r y  poor j o i n t s .  
S l a b  s e p a r a t i n g  & uDheavirig - 
S i x  blow-ups p a t c h e d ,  b r e a k i n g  
u p .  -3 

Area. has been r e c e n t l y  r e s u r f a c e d ,  
some c r a c k s  b e g i n n i n g  t o  a p p e a r .  
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Route I L o e g t l o n  

R t e .  35  ( S e c t l o n  1310010) 
200 '  S .  Sea G i r t  Avenue 
N.O. L S.0 .  Lanes 

R t e .  41 
i Jmpe r Rd . 
Rte.  46 ( S e c t i o n  1409010) 
100 '  E. o f  Mercer  S t .  
W.B. Lane 

k t e .  4 6  ( S e c t i o n  1409010) 
t . 6 .  Lane & Birchwood Rd. 
O e n v i l l e  

H t e .  46 ( S e c t i o n  1409010) 
E . B .  Lane  200'  E .  o f  
B r o a d w a y  Avenue 

Rte, 4 6  ( S e c t i o n  1410020) 
E d w a r d s  Road t o  R t e .  159 - 
B l o o m f i e l d  Avenue E.B. 6 
d . 0 .  Lanes 

? t e .  40 ( S e c t i o n  2108000) 
Y a i n  S t r e e t  H a c k e t t s t w n  
a.1 mi. W .  o f  RR 

R t e .  46  ( S e c t l o n  2107000) 
0 . 2 5  mi. E. o f  B u t r v l l l e  
I n t e r s e c t i o n  

R t e .  4 6  ( S e c t l o n  2107000) 
2.0 mi. E.  o f  Delaware 

Rte. 46 ( S e c t l o n  2107000) 
2 m i .  i. o f  Oelaware 

R t e .  31 ( S e c t i o n  2111000) 
Opposite Hil l s  D l n e r  
(S.6. Lane between H i l l s  
& M o z a r t  Avenue) 

H t e .  31  ( S e c t i o n  2111000) 
1000 '  ti. o f  Arbury I n t .  

H t L - .  31 ( S e c t l o n  2111000) 
: 5 0 0 '  N .  o f  Musconetong 
R i v e r  ( S . B . )  

( S . B . )  

R t e .  31  ( S e c t i o n  2111000) 
1 , C O '  14. o f  R t e .  24 
C e n t e r  1dne o f  3 l a n e s  

O b r e r v a t l o n s  

Two blow-ups patched, J o l n t s  ok - 
m i n o r  s l  ab movement. 

One m lno r  blow-up ac ross  roadway, 
two ( 2 )  s l a b s  n o v l n g  I n  b o t h  
d l r c c t l o n s  i n  S . B .  Lane. 

Patches r e - c r a c k l n g ,  r l n o r  s l a b  
movement, j o l n t s  t l g h t .  

S i x  s l a b  movements, some c racks  - 
v e r y  poor  j o l n t s .  

S I X  s l a b  movements, some cracks - 
v e r y  poor  j o i n t s .  

J o i n t s  s e p a r a t l n g  & s l a b s  r a l s i n g .  
T h i s  s e c t i o n  has been r e s u r f a c e d .  
Slabs seem t o  be mov ing  undernea th  
fi BC i s  s e t t l i n g .  

T i g h t  j o l n t s ,  no c r a c k s ,  no s l a b  
movement - blow-ups have been 
pa tched .  

J o l n t s  wlde, s l a b  movement, two 
s l a b s  l i f t l n g  l b l o w - u p s ? ) .  

Bad c r a c k s  - t h r e e  s l a b s  moved. 
Numerous blow-ups (Y .B . ) .  

S t x  o r  more s l a b s  moved - numerous 
blow-upS ( E . B . ) .  

Slabs c r a c k l n g ;  blow-ups pa tched  
( r e - c r a c k l n g ) ,  j o l n t s  wlde & 
c r a c k l n g .  

Cracks b o t h  l anes ,  patches S.B.  
l a n e s .  One b low-up pa tched ,  
s l a b  movement. J o l n t s  t i q h t .  

One blow-up ac ross  t h e  roadwaq 
(pa tched) ,  some s l a b  movement. 

-. 
One b low-up patched ( c e n t e r  
l a n e ) .  Numerous c r a c k s  and s l a b  
movenen t . 

1 



- Route & Location- Observa t i o p s  .- - 

Kte. 3 1  (Sec t ton  2111000)  
0.5 m i .  N .  o f  Rte. 24 
N . B .  Lane 

O n e  b l o w - u p  patched ( c e n t e r -  
l a n e ) .  h u m e r o u s  c r accs  a n d  
s l a b  movement:. 

Rte. 3 1  (Sec t ion  2111000) 
30G' S .  o f  Jackson Valley 
Kd. ( W . B . )  

Rte. 3 1  (Sec t ion  1012000) 
.5 m i .  N .  o f  Flemlngton 
C i r c l e  a t  R R  Overpass 

Rte. 31 (Sec t ion  1010000) 
N.B. Lane . 2 5  m i  N .  o f  
Harborton Rd. ( 1 / 8  and 1 /4  
mi. N . )  

R t e .  70 ( E . B . )  
Marl ton Square,  Cropwell Rd.  
S i  nc 1 a i r S t a  t i  on  

One b l o w - u p  p a t c h e d .  J o i n t , .  
w i d e  8 crackir lq .  Numerous 
patches i n  t h e  a r e a .  

Both lanes  patched d t  rlu;l,ergt' I 

l o c a t i o n s  n o w  r e - c r a c k  1 : i a .  3ni '  
blow-up w i t h  s l a b  m o v e x c r i t .  

Patches breaking u p  a t  j o i n t  , 
s l a b  s e p a r a t i n g ,  j o i n t s  very p o j r .  

Cracks & s l a b  movement .  One 
blow-up ( p a t c h e d ) .  

Rte. 70 ( E . B . )  
Old Orchard Rd. (E.B.) 

Very p o o r  j o i n t s ,  s l  a t  move: - lc* ,  t 
- ( c o n t i n u o u s l ,  -- one blow-up ~ 3 t c h ~ - . 2 .  

Rte. 70 ( W . B . )  
Cherry H i l l  - Markress Nd. 

Rte.  70 ( E . B . )  
M e t h o d i s t  C h u r c h  

Very poor j o i n t s  i n  W .  L .  L + i i c .  

J o i n t s  d i d e .  M i n o r  b l o w - u p s  i n  
i n s i d e  L a n e  [ E . B . ) .  ___ -. - - -. - 

I R t e .  7 1  (Sec t ion  1320000)  - -- 
Recently r e s g r f a c e d .  ( o h )  a .  B r i e l l e  - 1 0 0 0 '  S. o f  

B r i e l l e  Manasquan B o u n d a r y  

b .  2 n d  Avenue h Rte. 7 1  
W . B .  Lane 

Recently r e s u r f a c e d .  ( o r . )  

Rte. 73 Maple S h a d e  Resurfaced. J o i n t s  s e p a r a t i n o  
a n d  p u s h i n g  u p  s e a l e r .  

Rte. 73 F o r k  Landing Rd. Resurfaced.  J o i n t s  s e p a r a t i n g  
and.pushing u p  s e a l e r .  

Rte.  7 3  Hylton Rd. Resurfaced. C r a c k s  a t  j o i n t s .  
One blow-up before  i n t e r s e c t i o n .  

J o i n t s  b a d l y  cracked (were  

( E . B . ) .  One blow-up a t  l i g h t  i n  
c e n t e r  o f  s l a b .  ( S o f t .  s l a b s ) .  

now *reopened).  F o u r  s +he-d a s moved , 
Rte. 73 I n t .  w/Church Rd. 
( E . B . )  

13 



Route & L o c a t i o n  

Rte.  7 3  ( S e c t i o n  0313000 
t o  0416000)  

Rte. 82 Green Lane 

Rte .  82 1313 M o r r i s  Avenue 

R t e .  8 2  C o l o n i a  Avenue 

R t e .  8 2  N o r t o n  Avenue 

R t e .  8 2  1 5 2 5  M o r r i s  Avenue 

R t e .  8 2  Cranbrook  Rd. 

d t e .  88 ( S e c t i o n  1515000)  
' i anze le  Rd. (W.B.) 

Rte .  88 ( S e c t i o n  1515000)  
C u r t i s  Avenue ( M . B . )  

Q t e .  88 ( S e c t i o n  1515000) 
S u l l i v a n  R d .  ( k . B . )  

Rte. 88 ( S e c t i o n  1515000) 
U a r b a r a  PC ( U . B . )  
02pos . i  t e  t r a i l e r  p a r k  

R:c. 94  ( S e c t i o n  1909010) 
0 . 5  r ? i .  ( E )  o f  Beaver  Run 
F 3 .  E . B .  b W.B. Lanes 
( H a r d y s t o n  Townsh ip)  

V t e .  130 N . R .  Lane f r o m  
-'f:1n:stowrt v d e r p a s s  t o  

r3r':;u r v C i c 1 e . 
n ' l e  1 , i a r L e r  6 7  
:o n i l ?  m a r k e r  68 

I I  ' 69 a t  I n t .  

O b s e r v a t i o n s  

Numerous bad j o i n t s ,  a r e a  b e i n g  
r e s u r f a c e d .  

(Numerous j o i n t  f a i l u r e s )  - No 
b low-ups .  Y Ide  j o i n t s  and s l a b  
c r a c k i n g .  

S l a b  movement w i t h  d i r e c t i o n  o f  
t r a f f i c .  Good j o l n t s  a f t e r  t h e  
b low-ups .  Poor j o i n t s  b e f o r e  b l o w -  
up ( w i d e ,  d i r t y  and s e a l e r s  m i s s i n g ) .  

S l a b  movement w i t h  t r a f f i c .  J o i n t  
f a i l u r e s ,  w i d e  j o i n t s ,  many p a t c h e s .  

S l a b  movement w i t h  d l r e c t i o n  o f  
t r a f f i c .  J o i n t  f a i l u r e s ,  w i d e  
j o i n t s ,  many p a t c h e s .  

S l a b  movement w i t h  d i r e c t i o n  o f  
t r a f f i c .  J o i n t  f a i l u r e s ,  w i d e  
j o i n t s ,  many p a t c h e s .  

NO b low-up.  

Wide j o i n t s  f i l l e d  w i t h  f o r e i g n  
p a r t i c l e s .  S l a b  movement a f t e r  

Unc lean  w i d e  j o i n t s .  S l a b  move- 
ment, numerous b low-ups  . 

b l  0 w - U ~ .  

U n c l e a n  w i d e  j o f n t s .  no s e a l e r s .  
Some s l a b  movement, one b low-up  
pa tched .  

V e r y  u n c l e a n ,  w i d e  j o i n t s ;  no 
s e a l e r s .  Some s l a b  movement, 
one b low-up p a t c h e d .  

Resur faced ,  c r a c k s  a p p e a r i n g .  

one b low-up  p a t c h e d .  
one b low-up  p a t c h e d .  
p a t c h  c r a c k i n g .  

T w o  p a t c h e s  (ok). 
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Route 6 L o c a t i o n  

R te .  130 
N.B. Lanes t o  mm 7 4  

a t  m i l e  marker  74 
m i l e  marker  74.3 
m i l e  marke r  74.7 
m i  1 e marke r  74.9 
m i l e  marke r  75 t o  76 

R t e .  130 (S.B.) 
mm 70 
mm 70 - I n t .  w/571 

am 68 

mm 67 
6 7  t o  R te .  33 

Rte.  130 (S.B.) 
m l l e  marke r  76 
t o  m i l e  m a r k e r  75 
t o  m i l e  m a r k e r  74.6 

t o  m i l e  marke r  74 

Rte .  130 (S.B.)  
m i l e  marke r  74 t o  73 

m i l e  m a r k e r  73 t o  72 
m i l e  marke r  72  t o  7 1  

m i l e  marke r  71 t o  70 
( C i r c l e )  

R te .  166 
1 m i .  N. o f  Beachwood 
B o u l e v a r d ,  N.B. Lane 

Rte .  166 
.1 m i .  N. o f  Beachwami 
B o u l e v a r d ,  S.B. Lane 

Rte.  166 
. 5  m i .  N. o f  Beachwood 
B o u l e v a r d  ( j u s t  b e f o r e  
b l a c k  t o p )  

Rte .  166 
a t  I n t . ,  F l i n t  Avenue 
( R e s u r f a c e d  ) 

Observa t l  ons 

Every  j o l n t  p o o r .  N i n e  m i n o r  
b low-ups ,  numerous p a t c h e s .  
One l a r g e  p a t c h ,  numerous C r a c k s .  
F i v e  c r a c k s .  
One p a t c h .  
Two l a r g e  c r a c k s ,  1 h l o w - u p .  
Poor p a t c h  a t  e v e r y  j o i n t .  

L a r g e  p a t c h  a t  M i l l s t o n e  R i v e r .  
Numerous p a t c h e s ,  c r a c k s  a t  e v e r y  
j o i n t ,  gaps, pavement b r e a k i n q  u p  
p a s t  I n t e r s e c t i o n .  
Numerous p a t c h e s ,  gaps, s l a b  m o v e -  
ment .  
J o l n t r  v e r y  p o o r .  
good - Resur faced .  

Numerous c r a c k s ,  p a t c h e s  L b l o w - u p s .  

L a r g e  p a t c h  and b low-up  a t  e v e r y  
j o l n t .  
A l l  j o i n t s  b r e a k i n g  up. ( V e r y  
poor s e c t i o n  o f  t h e  r o a d ) .  

Cracks ,  b low-up,  gaps, a t  e v e r y  
j o i n t .  
Numerous c r a c k s ,  h o l e s ,  poor j o i n t s  
Numerous b low-ups ,  h o l e s ,  c r a c k s  R 
p o o r  p a t c h e s  . 
A l l  j o i n t s  p o o r .  
R e s u r f a c e d  southbound o n l y .  

1000 '  o f  s l a b  mov ing  ( N ) .  J o i n t s  
c r a c k e d  & w ide .  Some b low-ups  
f l l l e d .  (Dowel F a i l u r e ) .  

1000 '  o f  s l a b  mov ing  ( N ) .  J o i n t s  
c r a c k e d  6 w ide .  Some b low-ups  
f l l l t d .  JOowel F a l l u r e ) .  

Numerous c r a c k s  N.B. one b l o w - u p ,  
j o i n t s  p o o r .  

B l a c k  t o p  c r a c k i n g  a t  t h e  P C C ,  
j o i n t s  ( s e t t l i n g )  i n  b o t h  l a n e s .  
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Route & L o c a t i o n  

R t e .  168 
H t .  Ephraim - 4 t h  Avenue 

Rte. 168 . 
Audu bon ; U a r l  borough Avenue 

Rte. 168 f 

Fa1 rmount Avenue, 
Blackwood 

Rte. 168' 
O l d  B l a c k  Horse P i k e  
(Blenkefm) 

Rte. 202 ( S e c t i o n  1807000) 
N.B. Lane, 1.2 mi. 
S. o f  Readlng L South 
Branch t u r n o f f  

Rte. 202 ( S e c t i o n  1020000) 
A t  i n t e r s e c t i o n  w/69 
( I n  Rlngoes) 

Rte.  206 ( S e c t l o n  1810010) 
0.4 S. o f  New Anwel l  Rd. 

Rte.  206 ( S e c t i o n  1810010) 
300' S .  o f  H i l l s b o r o u g h  Rd. 

Rte.  439 Decker Avenue 
E l i z a b e t h  

Rte.  439 I r v l n g t o n  Avenue 
E l l z a b e t h  

Rtc.  439 F r o n t  o f  Newark 
Ca l l ege ,  E l l 2 8 b e t h  

Rte.  439 I n te r .  Rtc. 82 
E l i z a b e t h  

R t r .  439 Unlon Avenue 
E l  l r r b c t h  

Observa t i ons  

One blow-up, s l a b  f l o v e m e n t .  
D 

Blow-up across all three  l a ~ i ~ s . .  
Pavement u p l i f t i n g ;  s l a b  ? O b r C : C  1 1  

Conc. pa tches .  Two s l a b s  o u t  ~ f .  
a l i g n m e n t  ( rn ldd le l a n e ) .  

One p a t c h  i n  m j d d l e  o f  t h e  r o a d  
( b o t h . 1 a n e s ) .  J o i n t s  wide,  s l s b  
movement . 
N.B. Lane two blow-ups w i t h  l a r q t *  
patches.  J o i n t s  c r a c k i n g  & w i d e .  
Very poor,  1.2 mi. S .  o f  t u r n o f f .  
One blow-up a t  pa tcn ,  numerous 
o t h e r  c racks .  

Has patched; r e c r a c k i n g .  J o i n t s  
s e p a r a t l n g .  

PCC c r a c k l n q ,  j o i n t  f a i l u r e s .  
One blow-up patched,  s l a b  move-  
ment w i t h  t r a f f i c .  

( P C C )  j o i n t  f a i l u r e  and w i d e  
j o l n t s  w i t h  c r a c k i n q .  S l a b  
movement w i t h  t r a f f i c .  One 
blow-up. 

(N.B. L S.B.) blow-ups, pa tches ,  
s l a b  movement on e i t h e r  s i d e  o f  
t h e  b low-ups.  J o i n t s  f i l l e d  (O.K.). 

(N.B.  & S.B.) a l l  j o i n t s  f d i l e d .  
Three b low-ups.  S l a b  m o v e c e n t  w i t h  
t r a f f i c ,  c r a c k s ,  some s l a b  u p h e a v a l .  

WIde j o i n t s ,  b low i n  (N.B.) R i g h t  
Lane, s l a b  movement w i t h  t r a f f i c ' .  

R e c e n t l y  r e s u r f a c e d .  

J o l n t  f a l l u r c s  and blow-ups. S lab  
movement w i t h  t r a f f i c  ( b o t h  lanes). 

16 
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R o u t e  a L o c q t i o n  

R t e .  439 Salm Avenue 
Elizabeth 

R t t .  439  Stanton Avenue 
El 1 z r b e t h  

Rte. 439 Cross Avenue 
E l  1 z a b e t h  

O b s e r v a t l o n s  

J o i n t  f a i l u r e s  and blow-ups. j;Et' 
movement w i t h  t r a f f i c  ( b o t h  l a n e :  ' .  

J o i n t  f a i l u r e s  and b l o w - u p s .  S l a b  
movement w i t h  t r a f f i c  ( b o t h  i . i n e s : .  

J o l n t  f a i l u r e s  and b l o w - u p s .  S l a h  
movement w i t h  t r a f f i c  ( b o t h  l a n e 5 1  

1 7  
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Route & L o c a t i o n  0 bserva t I ons 

R t e .  1 ( S e c t i o n  1202000) Wide j o i n t s ,  s e a l e r  m i s s i n q ,  s l a b  
100'  S .  o f  H l l e  marker 127 movement Type Y1. (see t y p i c a l  
N.B. Lane s e c t i o n ) .  

Rte. 1 ( S e c t l o n  1102020) Resur fac ing  push ing  up t h r u  p a v e -  
.02  N. o f  M i l e p o s t  1 5  ment, no blow-up y e t .  
N . B .  Lane 

Rtc.  1 ( S e c t i o n  1102020) Resurfaced. Patches and c r a c k s  
50 '  N .  o f  M l l e p o s t  16 across roadway. 
N.B. Lane 

Rte. 1 ( S e c t i o n  1102020) R e s u r f a c i n g ,  c r a c k l n g  across r o a d -  
. 2  m i .  N. o f  M i l e p o s t  16  way. Some s m a l l  pa tches .  

R t e .  1 ( S e c t l o n  1102020) Resur fac ing ,  c r a c k i n g  across r o a d -  
. 8  m i .  N. o f  M l l e p o s t  1 7  nay. 

Rte.  1,  7 5  y a r d s  N .  o f  Resurfaced. Some pavement U p h e d V z l  
M i l e p o s t  1 7  t h a t  may deve lop  i n t o  b l o w - u p s  a t  a 

R t e .  1 ( S e c t i o n  1201000) BC c r a c k i n g  a t  PCC j o i n t s ;  s l a b  
1800'  S. o f  M i l e p o s t  119 movement . 
Rte. 4 (PCC) s l a b  movement w i t h  t r a f f i c  
Under R t .  17 Center  Lane Type ( 1 ) .  Wide and d i r t y  j o i n t s .  
Eastbound 

l a t e r  d a t e .  

Rte. 9 ( S e c t i o n  1301000) (PCC) numerous pa tches  and s l a b  
1500 '  N .  o f  M i l e p o s t  1110 movements. (Type Y1) J o i n t s  

r e c e n t l y  r e s e a l e d .  Pavement 0 1  d 
and i n  poor  c o n d i t i o n .  Very  
h e a v i l y  t r a v e l l e d  roadway. 

Rtc.  9 ( S e c t i o n  1301000) ( P C C )  s l a b  movement (Type # 2 ) .  
1000' S. o f  M i l e p o s t  1110 Some upheaval ,  p a t c h e s .  J o i n t s  

Rte.  9 ( S e c t i o n  1301000) ( P C C )  j o i n t s  wlde and d i r t y .  
1400'  S.  o f  M i l e p o s t  t 107  S l a b  movement (Type 1 1 ) .  

f l l l e d  r e c e n t l y .  

Rte. 9 (BC) numerous p a t c h e s ,  some c r a c k s  
150 '  S. o f  M i l e p o s t  198 a t  j o l n t s .  

. 5  m i .  N. o f  M i l e p o s t  1129 
Rte. 9 ( S e c t i o n  1207000) t 
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Route 8 L o c a t i o n  

R t e .  17 
Paramus, Northbound a t  
Parkway E x i t  

R t e .  1 7  
Ridgewood, L e f t  Lane N.B. 

R t e .  17 
Ramsey L e f t  Lane S.0 .  , N . 0 .  

R t e .  1 7  
Mahwah, Center  Lane, S.B. 

R t e .  1 7  
C a r l s t a d t ,  S. o f  D i v i s i o n  
Avenue,  Southbound 

R t e .  1 7  
tfashrouck H e i g h t s ,  100 '  
b e f o r e  R t e .  46, Center  
L a n e ,  N . B .  

R t e .  17 
1 5 0 '  N .  o f  Rte.  46, 2 
l a n e s ,  N.B. 

Rte.  1 7  
L o d f ,  Robinson Rd., 3 
l a n e s ,  S . B .  

R t e .  26 ( S e c t i o n  1215000) 
Coca C o l a  P l a n t ,  . 5  m i .  E. 
o f  Rte .  1 ,  N .B .  and S.B. 

R t e .  2 6  ( S e c t i o n  1215000) 
Brown Bover,  1 m l .  f r o m  
Rte.  1 

R t e .  26 ( S e c t i o n  1215000) 
Brown B o v e r  

Observa t l  ons 

(PCC) s l a b  movement (Ty e 1 2 ) .  

Some bad c r a c k s  w i t h  s l a b s .  
J o i n t s  a r e  t i g h t  and f i  e l e d .  

(PCC) a l l  j o f n t s  i n  l e f t  l a n e  a r e  
patched.  S lab c r a c k i n g ,  no move- 
ment. 

( S . B . )  - PCC - J o i n t  f a i l u r e .  
J o i n t s  a r e  wide and d i r t y ,  no s l a b  
movement. 

( N . B . )  - PCC - pa tches ,  j o i n t s  
b e f o r e  and a f t e r  patches a r e  
c r a c k i n g .  

PCC - wlde j o i n t s ,  j o i n t  f a i l u r e  
and c r a c k i n g ,  s l a b  upheaval  a t  

Resur faced,  numerous c r a c k s  and 
upheaval  a t  j o i n t s  of PCC. S l a b  
underneath moving. 

b l  OW-UP.  

(PCC) j o i n t s  v e r y  wide & s e a l e r s  
m i s s i n g .  Numerous c racks ,  some 
pa tches  t h a t  c o u l d  become b low-  
ups l a t e r .  

(PCC) j o i n t s  v e r y  wide L s e a l e r  
m i s s i n g .  Numerous c racks ,  some 
patches t h a t  c o u l d  be blow-ups 
l a t e r .  

Resurfaced. Upheaval i n  3 l a n e s ,  
r e s u r f a c i n g  i s  c r a c k i n g  a t  PCC 
J o i n t s .  

PCC) s l a b  movement w i t h  t r a f f i c  I Type t l ) .  J o i n t  s e a l e r s  m i s r i n q ,  
numerous patches.  

PCC) s l a b  movement w i t h  t r a f f i c  I Type #I). J o i n t  s e a l e r s  m i s s i n g ,  
numerous patches.  

( P C C )  s l a b  movement w i t h  t r a f f i c  
(Type # l ) .  J o i n t  s e a l e r s  m i s s i n g ,  
numerous patches.  

R t e .  2 7  ( S e c t i o n  1105000) Resur faced.  Area I s  pa tched  and 
18 m i .  S .  o f  mm Y2 th,e%r?.f! a r e  many c r a c k s .  J o i n t s  

s$p' i tkat ing I n  b o t h  l a n e s .  S l a b  
m&ement under r e s u r f a c i n g .  

2 
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Route  6 L o c a t i o n  O b s c r v a t l o n s  

Rte.  29 ( S e c t i o n  1110000)  R e s u r f a c l n g  Is s e p a r a t i n g  a t  t h e  
1 4  b low  ups between 400'  PCC j o l n t s  and i s  p u s h i n g  up.  
t i .  o f  # 8  & 1000'  S. o f  19  Patches  were a p p a r e n t l y  b l o w - u p s .  
N o r t h  and South  Bound Many c r a c k s .  

R t e .  31  ( S e c t f o n  1118000) Resur faced .  One l a r g e  p a t c h  i n  
C a r l t o n  Avenue, Ewlng Twp. S.B. l a n e ,  I t  appears  t h a t  s l a b s  
S.B. under  r e s u r f a c i n g  a r e  mov ing .  

Rte .  31 ( S e c t i o n  1118000) (PCC) l a r g e  p a t c h  and much c r a c k i n g .  
. 5  m i .  N. o f  M i l e p o s t  #I2 Wide j o i n t s  and s l a b  movement w l t h  

Rte .  3 1  ( S e c t i o n  1118000)  (PCC) pa tches ,  s l a b  movement w i t h  
Aoproach t o  R . R .  B r i d g e  t r a f f i c  (Type #l). Wide and d i r t y  
N .  o f  Penn fng ton  C i r c l e ,  j o i n t s ,  much c r a c k l n g .  
S.  o f  Eggomat ic  

Rte. 3 3  ( S e c t i o n  1306000)  
6 0 0 '  E. o f  M i l e p o s t  138 U . 8 .  

t r a f f i c  (down h i l l )  (Type #I). 

PCC) wide j o i n t s ,  s l a b  movement 
Type #I), no b low-ups .  

Rte. 3 3  ( S e c t i o n  1305000)  ( P C C )  one b low-up,  s l a b  movement 
. 2  mi. W. o f  M i l e p o s t  131 (Type #I), v e r y  w ide  j o i n t s .  

Rte.  3 3  ( S e c t i o n  1305000) (PCC) b low-up and bad c r a c k s .  
. 5  m i .  E. o f  M i l e p o s t  1 3 0  S l a b  movement (Type 1 2 ) .  

Rte. 3 3  ( S e c t i o n  1305000) (PCC) b low-ups  no s e a l e r s  I n  j o i n t s ,  
. I  m i .  E. o f  M i l e p o s t  128 j o l n t s  d i r t y  and c r a c k e d .  

Rte. 3 4  ( S e c t i o n  1307000)  (PCC) blow-ups,  w ide  j o i n t s ,  s l a b  
. 2  mi. N. o f  M i l e p o s t  1 3  movement (Type 11). s l a b  u p h e a v a l .  

Rte.  3 5  ( S e c t i o n  1311000) (PCC) l a r g e  BC p a t c h ;  w i d e  j o i n t s  
Wests ide  A lbany  Rd., b o t h  s ides  o f  p a t c h .  s l a b  move- 
1.1 a n a s q u a n rnent (Type il). 

Rte. 35 ( S e c t l o n  1311010) 
Be1 l e  P lace ,  Neptune, S.B. 

Rte. 3 5  ( S e c t i o n  1311010) 
Munroe Avenue, Neptune S.B. 

R t e .  35 ( S e c t i o n  1222010) 
Cheesequake, 1 / 4  m i .  N .  o f  
P i r ? . t e  S h i p  

Rte .  36 ( S e c t i o n  1315030) 
A t l a n t i c  H i g h l a n d s ,  3 r d  
A v e v u e ,  E. 6 .  

(PCC) numerous bad j o i n t s  and 
p a t c h e s .  S e a l e r  p u s h i n g  o u t  o f  
j o l n t s .  B low-up a t  end o f  mov ing  
s l a b s  (Type i r l ) .  

(PCC) numerous bad j o i n t s  and 
p a t c h e s .  S e a l e r  p u s h i n g  o u t  o f  
j o i n t s .  One b low-up a t  end o f  
moving s l a b s  (Type # I ) .  

Resur faced .  C r a c k i n g  a c r o s s  r o a d -  
way. 

Resur faced .  PCC u n d e r  r e s u r f a c i n g  
i s  s e p a r a t i n g ,  numerous p a t c h e s .  
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Route  & L o c a t i o n  O b s e r v a t i o n s  

R te .  3 6  ( S e c t i o n  1315030)  R e s u r f a c i n g  I s  c r a c k i n g  and P C C  
A t l a n t i c  H i g h l a n d s ,  C e n t r a l  s l a b s  u n d e r n e a t h  mov ing .  
Avenue 

9 t e .  36  ( 5 e c l i o n  1315030)  R e s u r f a c i n q  i s  c r a c k i n g  and P C C  
G t l a n t i c  H i g h l a n d s ,  7 t h  s l a b s  u n d e r n e a t h  mov ing .  
Adenue 

Rte. 46 
W .  o f  G r e a t  N o t c h  Rd. 
R i g h t  Lane 

? t e .  4 6  
i d .  o f  B rower town  Rd. 
C e n t e r  Lane 

R t e .  4 6  
E .  o f  I - IcUr idge Avenue 
R i glt t L a 11 e 

R e s u r f a c e d .  Numerous c r a c k s ,  
two p a t c h e s  I n  r l g h t  l a n e .  

R e s u r f a c e d .  Numerous c r a c k s ,  
no b low-ups .  

R e s u r f a c e d .  Numerous c r a c k s ,  
no b l  ow-ups.  

i t : @ .  4 6  R e s u r f a c e d .  Numerous c r a c k s  and 
EEstboi lnd between No tch  Rd. j o i  n t s  separa  t l  ng. No b l  ow-ups . 
ar id  V a l l e y  Rd. 

-4 -- 
I ! 

I 

A t e .  4 6  ( P C C )  j o i n t s  v e r y  w i d e  8 sealers 
Westbound, 1 0 0 '  W. o f  R t e .  m i s s i n g .  Numerous c r a c k s  and 
1 7 ,  - ia;brouch H e i g h t s  p a t c h e s .  

. t t e .  7 0  between M i l e p o s t  #8 (PCC) p a t c h  a t  L o c u s t  Avenue. 
2 n d  &9 P a t c h  a t  Cooper Avenue. S l a b  
Y e d  f o r d  movement (Type # l ) .  J o i n t s  a r e  

s e p a r a t l n g  and s e a l e r s  a r e  m i s s i n g .  

R t e .  70 be tween M i l e p o s t  # l o  ( P C C )  b low-ups ,  s l a b  movement w i t h  
& 11, Elmwood Rd. t r a f f i c  (Type il), j o i n t s  a r e  t i g h t .  
M e d f  o r d  

R t e .  70 100 y a r d s  W .  o f  ( P C C )  j o i n t s  r i g h t  and have j u s t  
M i l e p o s t  i l l  been f i l l e d .  No s l a b  movement 
'4t d f G r d (Type 4 4 ) .  

R t e .  7 3  between #ll & 4'12 ( P C C )  j o i n t s  were r e c e n t l y  s e a l e d ,  
f l e d f o r d  ( 1  ) b low-up .  

R t e .  7 0  between # 1 2  & 6113 (PCC) p o t  h o l e s  and p a t c h e s .  S l a b  
: l l ) d  Fcrd  movement (Type # 1 ) .  

Y 2  b e t d e e n  # 1 3  and ( P C C )  p o t  h o l e s  and p a t c h e s ,  s l a b  
!,1 e 0 f 0 I' -1 movement (Type # l ) .  
Y r  do-c, 

9 t e .  7 G  E n t r a n c e  t o  C a t h o l i c  (PCC) j o i n t s  c r a c k l n g  u:! a n d  
Schl )o l  , s e p a r a t i n g .  B low-up i n  W . B .  l a v e .  
' l e a f  (ir3 No s l a b  movements (Type J 4 ) .  

2 1  



Route i L o c a t i o n  

R t e .  71 ( S e c t i o n  1320000)  
. 3  m i .  S. o f  M a r k e r  1 3  

Rte .  7 1  ( S e c t i o n  1320000)  
. 1  m i  N .  o f  MMarker 13 

Rte.  71 ( S e c t i o n  1320000) 
. 4  m i .  S .  o f  1 3  

R t e .  88 ( S e c t i o n  1515000) 
. 3  m i .  W .  o f  Marke r  Y6 

R t e .  88 ( S e c t i o n  1514010)  
1200'  E .  o f  Marke r  Y2 

R t e .  88 ( S e c t i o n  1515000) 
. 1  m i .  E. o f  Marke r  Y7 

R t e  91 ( S e c t i o n  1225000) 
. 5  m i .  E. o f  R t e .  Y l  
G e n i t o  Machine & Too l  Co. 

R t e .  91 ( S e c t i o n  1225000) 
2 G O '  W .  o f  Howe Lane 

R t e .  91 ( S e c t i o n  1225000)  
E. Howe Lane T r i a n g l e  Cab le  

R t e .  130 ( S e c t i o n  1227001) 
5 0 0 '  N. o f  Marke r  #70 

Rte. 130 S.B. Lane 
500 '  S .  o f  mm 79  

Rte. 130 S.B., am 79-78 

Rte. 130 S.B., mm 78 

R t e .  130 N.B., mm 78 

Rte. 130 mm 77-76 

Rte .  130 m m  76 N.B. Lane 

O b s e r v a t i o n s  

Resur faced ,  numerous p a t c h e s ,  w l d e  
j o i n t s ,  s l a b  movement (Type #I). 

( P C C )  pa tches ,  w ide  j o i n t s ,  s l a b  
movement (Type #l), f o u r  s l a b s  
I n v o l v e d .  

R e s u r f a c f n g  - no b low-ups .  

(PCC) pa tches ,  c r a c k s  i n  pavement. 
s l a b  movement (Type # l ) .  

R e s u r f a c e d .  Some p a t c h e s ,  t h e  
c o n c r e t e  u n d e r n e a t h  i s  mov ing .  

(PCC) b low-up  p a t c h e d  and a g a i n  
b r e a k i n g  up; j o i n t s  w lde  and 
d i r t y ,  s e a l e r  m i s s i n g .  

P C C  and r e s u r f a c i n g .  S l a b  c r a c k i n g  
and w i d e  j o i n t s .  

(PCC) j o i n t s  v e r y  p o o r ,  s l a b  move- 
ment (Type f l ) .  Slabs  h e a v i n g .  

(PCC) w l d e  j o i n t s ,  no s e a l e r .  
S l a b  movement [Type #I). Two 
p o r t l o n s  w/wlde p a t c h .  

PCC - v e r y  p o o r  j o l n t s  - w i d e  and 
d l r t y  - p o t h o l e  a n d  bad c r a c k s .  

Very bad c r a c k ,  t h r e e  b low-ups ,  
pavement  r i s f n g ,  j o i n t s  s e p a r a t i n g  
no s e a l e r .  

Very p o o r  j o i n t s  - s e a l e r s  m i s s i n g .  

Th ree  b low-ups  a t  j o i n t s ,  s e a l e r s  
n l s s l n g  and d l r t y .  

Numerous p a t c h e s  & j o l n t  f a i l u r e s .  
J o i n t s  v e r y  d l r t y ,  s e a l e r s  m i s s i n g .  

Numerous j o i n t s  c r a c k e d ,  v e r y  
d i r ty,. 

Numerous b low-ups ,  a l l  j o i n t s  very 
bad. .~ 
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Route & L o c a t i o n  

R t e .  130 (S.B. Lane)  
between mm 7 2  and 7 5  

R t e .  130 ( S . B .  Lane)  
rnrn 7 2  Cranbury  c u t  o f f  

R t e .  130 S.B., mm 72-71 

Rte. 130 S.B., mm 71 t o  69  

mm 70 

R t e .  130 S . B .  
5 0 0 '  N .  o f  mm 5 5  

R t e .  130  S.B. 
. l  m i .  S .  o f  mrn 5 2  

R t e .  130 N.B. 
. 1  m i  N .  o f  mm 50 

Hte. 130 N.B. 
0.9 mi. N. o f  mm 50 c u t  o f f  
t o  F l o r e n c e  

Rte.  130 N.B. 
. 4  m i .  N. of  mm 51 

a t e .  130 N.8. 
. 4  m i .  N. of mm 52 - 

Rte. 206 
.9 m i .  N .  o f  m m  4 7  

Rte .  206 
. 2  m i .  N. o f  mm 47 

2 t e .  206 
. 2  m i  N .  o f  mm 48 

Kte. 2 0 6  
.9 m i .  N. o f  mm 50 

0 bs e r v a  t i ons 

R i g h t  l a n e :  p r a c t i c a l l y  e v e r y  
j o i n t  has f a i l e d .  Old p a t c h e s  
b r e a k i n g  u p ,  j o i n t  f i l l e r s  
m i s s i n g ,  j o i n t s  v e r y  d i r t y .  

J o i n t s  v e r y  poo r ,  d i r t y ,  s e a l e r s  
m i s s i n g .  S l a b  movement. 

One b low-up;  o t h e r  j o i n t s  f a i l l n g ,  
numerous p a t c h e s  b r e a k 1  ng up .  
P r a c t i c a l l y  e v e r y  j o i n t  needs 
c l e a n i n g  and s e a l i n g  - ( s l a b  move- 
m e n t ) ,  

Numerous p a t c h e s ,  p r a c t i c a l l y  e v e r y  
j o i n t  d i r t y ,  f l l l e r s  m i s s i n g .  Deep 
p o t h o l e s ,  s l a b  movement. 

Th ree  b low-ups  p a t c h e d ,  s l a b  move- 
ment, numerous d i r t y  u n f i l l e d  
j o i n t s .  

Numerous p a t c h e s ,  w ide  j o i n t s ,  
pavement u p h e a v a l  a t  j o i n t s .  J o i n t s  
v e r y  d l r t y  - no f l l l e r s .  

One l a r g e  p a t c h ,  o t h e r  m i n o r  c r a c k s .  
O t h e r  p a t c h e s  b r e a k i n g  up - numerous 
j o i n t s  v e r y  d l r t y  - no s e a l e r s .  

One j o l n t  f a l l u r e  - two o t h e r  
p a t c h e s .  J o i n t s  o t h e r w i s e  r e c e n t l y  
f l l 1  ed. 

One p a t c h  - new; Host  j o l n t s  r e c e n t l y  
s e a l e d .  One j o l n t  b r e a k i n g  u p .  

One j o i n t  b r t a k l n g  up  - o t h e r s  v e r y  
d i r t y ,  f l l l e r s  m l s s i n g .  

Resur faced .  Bad c r a c k s  w i t h  pavement 
upheava l .  

Resur faced .  Numerous l a r g e  p a t c h e s  
I n  N.B. l a n e .  Cracks ,  some v e r y  
l a r g e .  

Resur faced.  Pavement upheava l  a c r o s 3  
roadway, s l l g h t  c r a c k l n g .  -- No b l o w -  
up y e t .  

e i. 

R e s u r f a c e d .  Pavement upheava l  may 
d e v e l o p  I n t o  b l o w - u p s .  
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Route  6 l o c a t i o n  

I Rte .  206 a t  m m  52 

Rte .  206 a t  mm 53 

R t e .  206 
.8  m i .  S. o f  mm 5 5  

R t e .  206 
. 5  m i .  S .  o f  mm 55  
(N.B. ll S . B .  l a n e s )  

R t e .  206 mm 13-14 

R t e .  206 mm 10-12 

R t e .  206 mm 6-8 
i 

i 

R t e .  206 m m  4 7  7 

R t e .  206 
.1 m i .  S. o f  m m  48 

O b s e r v a t i o n s  

Resur faced.  Roadway b a d l y  c r a c k e d  
and b r e a k i n g  up. 

Resur faced .  Roadway i n  good shape. 

Conc re te .  Numerous pa tches ,  j o i n t s  
t i g h t  and w e l l  s e a l e d .  

c o n c r e t e .  Numerous c r a c k s ,  j o l n t s  
t i g h t  and w e l l  s e a l e d .  

Resur faced .  J o i n t s  s e p a r a t i n g  and 
d i r t y .  Two b low-ups  a t  T a b e r n a c l e  
Rd. ( S . B .  l a n e ) .  

Resur faced .  Some l a r g e  p a t c h e s  
South  o f  mm 12.  Some m i n o r  b l o w -  
ups a t  mm 12.  Some o t h e r  b low-ups  
and c r a c k s .  

Resur faced .  J o i n t s  s e p a r a t i n g .  
Patches  6 b low-ups  Sou th  o f  mm 8. 
Cracks  a t  R.R. (mm 6-7) .  Numerous 
o t h e r  c r a c k s .  

Resur faced .  l a r g e  p a t c h e s  i n  S . B .  
l a n e .  ( R e s u r f a c i n g  i s  c r a c k i n g ) .  

Resur faced .  Numerous c r a c k s  and 
pavement upheava l .  No a c t u a l  b l o w -  
ups y e t .  

R te .  206 a t  m m  48 N.B. and R e s u r f a c e d  - s u r f a c e  c r a c k i n g .  
S . B .  Lanes Some upheava l  - no b low-up  y e t .  

R te .  206 between mm 22 and One p a t c h  a t  j o i n t  b r e a k i n g  up,  
2 3  ( N . B .  Lane)  some d i r t y  u n f i l l e d  j o i n t s .  

R te .  2 0 6  Resur faced .  J o t n t s  s e p a r a t t i n g ,  BC 
Pemberton t o  V ince town  Rd. c r a c k i n g  a t  p r a c t i c a l l y  e v e r y  j o i n t .  
( I 4 . B .  and S.B.) I n  some cases,  conc .  shows t h r u .  

R t e .  2 0 6  mm 20-21 ( N . B . )  R e s u r f a c e d .  B low-ups ,  BC s e p a r a t i n c :  

t i .  o f  Buddtown-V ince town Rd. Bad c r a c k s  ( S . B .  l a n e )  - pavement 

S l a b  movement u n d e r n e a t h .  

a t  PCC j o i n t s .  

r a i s i n g  a t  j o i n t s .  

Rte. 206 Resur faced ,  bad c r a c k s  a t  j o i n t s .  
d i l  i s  t . lob i le  S t a t l o n  _+ Blow,-ups i n  b o t h  l a n e s .  

I 1 
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Route & L o c a t i o n  Obs e rva t i onr 

Rte. 2 0 6  ( S t a t e  P o l i c e )  Resurfaced. Bad cracks,  j o l n t s  
t i .  o f  mm 1 7  separating (very poor s e c t l o n ) .  

R t e .  2 0 6  between mm 1 5  & 16 Resurfacing i s  cracking. Jo in t s  
seem t o  be separating.  No b l o w -  
ups v i s i b l e .  

Resurfaced. Bad j o i n t s  a n d  
cracks.  

Resurfaced. Jo in t s  separating 
a n d  d i r t y .  No blow-ups v l s i b l c . .  

I 

I 

Rte. 206  
H a w k i n s  Rd. 

Rte. 2 0 6  
Hedford  Lakes Rd.  

2 5  



3 . 0  I n v e s t i g a t i o n  and  O b s e r v a t i o n s  

A b e t t e r  u n d e r s t a n d i n g  o f  t h e  n a t u r e  o f  b l o w - u p s  may 

b e  g a i n e d  b y  e x a m i n i n g  some o f  t h e  e x a m p l e s  a n d  p h o t o g r a p h s  

t a k e n  a t  b l o w - u p  s i t e s .  T y p i c a l  s e c t i o n  d i a g r a m s  a n d  a 

d i s c u s s i o n  o f  f i n d i n g s  a r e  p r e s e n t e d  a t  t h e  e n d  o f  t h i s  

s e c t i o n .  

The p h o t o g r a p h  b e l o w  shows a s e c t i o n  o f  t h e  n o r t h -  

bound r o a d w a y  on R o u t e  1 n e a r  t h e  Menlo P a r k  S h o p -  

p i n g  C e n t e r .  The l a r g e  p a t c h  on t h e  l e f t  i n  t h e  

p i c t u r e  i s  t h e  r e s u l t  o f  r e p a i r  t o  a p r e v i o u s  

" b l o w - u p 1 ' .  T h i s  p a t c h  h a s  a g a i n  c r a c k e d  v e r y  b a d l y  

a n d  i s  s e t t l i n g .  
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I n  s t u d y i n g  some o f  t h e  c h a r a c t e r i s t i c s  p r e v a l e n t  i n  

t h e  a r e a s  o f  b l o w - u p s ,  i t  was g e n e r a l l y  f o u n d  t h a t  s l a b  

movement and p o o r  j o i n t s  w e r e  common b o t h  b e f o r e  and  a f t e r  

t h e  s e c t i o n  t h a t  f a i l e d .  

t 

I 

I 
I 

__ 
I 

The p h o t o g r a p h  above  shows a t y p i c a l  s e c t i o n  on 

Route 9 where t h e r e  was c o n s i d e r a b l e  s l a b  move- 

ment and  j o i n t s  f i l l e d  w i t h  f o r e i g n  i n c o m p r e s s -  

i b l e  m a t e r i a l s  j u s t  p r i o r  t o  t h e  s e c t i o n  t h a t  

had  f a i l e d .  T h i s  i n c o m p r e s s i b l e  m a t e r i a l  i n  

e f f e c t  w i l l  p r e v e n t  t h e  j o i n t s  f rom f u n c t i o n i n g  

p r o p e r l y .  The l o w e r  s l a b  i s  s e e n  t o  move t o  t h e  

r i g h t  w i t h  t h e  blow up a few f e e t  t o  t h e  r i g h t  

a t  t h e  n e x t  j o i n t .  
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Numerous r e p o r t s  of blow-ups of resur faced  a r e a s  were 

1 i n v e s t i g a t e d .  A t  many o f  t hese  l o c a t i o n s  r e f l e c t i o n  c racks  

were f o u n d .  These c racks  w o u l d  seem t o  i n d i c a t e  j o i n t  ma l -  

f u n c t i o n ,  poss ib ly  due t o  n o t  c l ean ing  the  j o i n t s  p r i o r  t o  

r e s u r f a c i n g ;  see  example on previous page. These c racks  

were always not iced  i n  t he  v i c i n i t y  o f  t he  blow-ups. 

The p h o t o g r a p h  shown be low was t a k e n  on Route  2 9  

be tween  m i l e p o s g 8  and  9 .  I t  shows t h a t  t h e  r e -  

s u r f a c i n g  has  c r a c k e d  a t  t h e  j o i n t s .  N o t i c e  t h a t  

i n  t h e  f a r  l a n e  t h e  c r a c k  i s  a d i s t i n c t  l i n e ,  

w h e r e a s ,  t h e  s u r f a c e  i n  t h e  n e a r e r  l a n e  h a s  

c r a c k e d  and  i s  b e g i n n i n g  t o  p u s h  u p .  T h i s  l o c a -  

t i o n  c o u l d  v e r y  p o s s i b l y  be  t h e  b e g i n n i n g  o f  a 

f u t u r e  b low-up .  Many b low-ups  were found on this 

s e c t i o n  o f  Route  2 9 .  
- 

I 

I 

I 
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The above photograph was taken  on Route 3 3  (W.B. 

Lane) e n t e r i n g  Hights town.  Blow-ups and poor  

j o i n t s  a r e  o b s e r v e d  a l o n g  w i t h  s c a l i n g  o f  t h e  

r e s u r f a c i n g .  T h i s  s e c t i o n  o f  t h e  roadway was 

found t o  r i s e ,  i n d i c a t i n g  p o s s i b l e  j o i n t  f a i l -  

ure  and blow-ups  of  t h e  c o n c r e t e  s l a b s  under  

t h e  r e s u r f a c i n g .  
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The above  p h o t o g r a p h ,  t a k e n  on Route 33 i n  F r e e h o l d ,  

shows an e x p e r i m e n t a l  c o n c r e t e  p a t c h  i n  an  a rea  

where  b low-ups  were numerous .  I n  t h i s  ca se ,  r e -  

p e a t e d  b low-ups  a t  t h i s  p o i n t  r e q u i r e d  t h e  r e p l a c e -  

ment of a p o r t i o n  o f  two c o n c r e t e  s l a b s ;  t h e  j o i n t  

was r e b u i l t .  The p a t c h - w o r k  and  t h e  j o i n t  were 

f o u n d  t o  be  i n  good s h a p e .  

The p h o t o g r a p h  a b o v e  shows a t y p i c a l  s e c t i o n  a t  a 

b low-up on Route  33 be tween  H i g h t s t o w n  a n d  F r e e h o l d .  

The pavement  i s  s e e n  t o  r i s e  a t  t h e  c r a c k .  

30 
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A n o t h e r  r o a d  t h a t  was found  t o  be i n  p o o r  c o n d i t i o n  

was Route  8 8 .  Numerous s e c t i o n s  were i n v e s t i g a t e d  

and  t h e  p h o t o g r a p h  be low is o f  a r e p r e s e n t a t i v e  sec-  

t i o n .  I t  may be  n o t e d  t h a t  t h e  p a t c h  a t  t h e  t o p  o f  

t h e  p i c t u r e  h a s  been  r e p a t c h e d  q u i t e  r e c e n t l y .  

The m a l f u n c t i o n i n g  o f  t h i s  j o i n t  ( l o w e r  l a n e )  h a s  

c a u s e d  t h e  c o n c r e t e  t o  c r a c k  a t  t h e  b o t t o m  of t h e  

p h o t o g r a p h  be low and  a t  t h e  c e n t e r  l i n e .  The p a v e -  

ment i s  s e e n  t o  r i s e  s l i g h t l y .  T h i s  s e c t i o n  c o u l d  

v e r y  p o s s i b l y  be t h e  s i t e  o f  a f u t u r e  b low-up.  

, 
I 

! 
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A s u r v e y  o f  R o u t e  1 3 0  showed  n u m e r o u s  s e c t i o n s  o f  

p o o r  r o a d w a y  i n  b o t h  t h e  n o r t h b o u n d  a n d  s o u t h b o u n d  

d i r e c t i o n s .  A r e p r e s e n t a t i v e  b l o w - u p  s e c t i o n  was 

s e l e c t e d  a t  m i l e p o s t  #79 ( S . B .  L a n e ) .  T h e  p h o t o -  

g r a p h  b e l o w  s h o w s  a v e r y  d e e p ,  w i d e  c r a c k  a n d  t h e  

p a v e m e n t  i s  s e e n  t o  r i s e .  A n o t h e r  b l o w - u p  was r e -  

p a i r e d  q u i t e  r e c e n t l y  i n  t h e  a d j a c e n t  l a n e  ( t o p  o f  

p i c t u r e ) .  

In o r d e r  t o  g a i n  some knowledge o f  pavement c o n d i t i o n s  

i n  t h e  g e n e r a l  v i c i n i t y  o f  t h e  blow-up, some t y p i c a l  s e c t i o n s  

a r e  p r e s e n t e d  a n d  d i s c u s s e d  -. b f  ei- 
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O t h e r  examples o f  r e c u r r i n g  b low-ups  may be f o u n d  on 

Route 130  Southbound,  i n  t h e  v i k i n i t y  of m i l e p o s t  Y72, be- 

tween C r a n b u r y  C i r c l e  and Deans. In t h i s  s e c t i o n  o f  t h e  

roauway,  r e c u r r i n g  " b l o n - u p s "  were f o u n d  w i t h i n  a few 

r idndred f e e t  and i n  some I n s t a n c e s  only 50 t o  100 f e e t  

a p a r t .  T h i s  s e c t i o n  o f  t h e  roadway had numerous j o l n t  

failure;, s e v e r e  pavement c r a c k i n g  and much s l a b  movement. 

I t  w a s  n o t i c e d  t h a t  the b l o w - u p s  i n  t h i s  s e c t i o n  a lways  

d , r c u r r e J  i n  t h e  d i r e c t i o n  o f  t r a f f i c ,  a f t e r  t h e  s l a b  

a o v e m c n t .  T n i s  p o r t i o n  o f  t h e  roadway c o n t a i n s  c h a n n e l  

o d w e l - ,  t h a t  c o u l d  possibly have c o r r o d e d  and s e i z e d ,  

t k e r e b y  p r e v e n t i n q  t h e  p r o p e r  f u n c t i o n i n g  o f  t h e  j o i n t s  

a n t i  c i u s i n q  Slow-ups .  
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Genera l ly ,  pavement "blow-ups" d i d  not occur on new 

pavements. I n  o l d e r  pavements, the load t r a n s f e r  devices  

were the most common source o f  j o i n t  f a i l u r e s  and the  pos-  

s i b l e  cause fo r  blow-ups. When too many load t r a n s f e r  

devices  f a l l  t o  func t ion  p rope r ly ,  blow-ups a r e  l i k e l y  t o  

occur a t  e leva ted  temperatures .  i o l n t  f a i l u r e s  may r e s u l t  

when these  load t r a n s f e r  devlces  corroded or  the j o i n t s  were 

d l l o w e d  t o  f i l l  w i t h  f o re ign  p a r t i c l e s ,  p revent ing  the  

j o i n t s  f r o m  f u n c t i o n i n q  p rope r ly .  

Lone  o f  the most common blow-up s e c t i o n s  a r e  shown i n  

Fiqure 3 . 1 ;  they a r e :  

1 .  S l a b  movement i n  the d i r e c t i o n  o f  t r a f f i c ,  w i t h  a 

b l o w - d p  a t  t h e  end o f  t h e  movement. 

2 .  Slab movement i n  both d i r e c t i o n s ,  with blow-ups 

somewtiere i n  t h e  middle o f  the movement. 

3 .  Slab movement a g a i n s t  the d i r e c t i o n  of t r a f f i c ,  

w i t n  b l o w - u p s  a t  the end o f  the  movement. 

4 .  ::o s l a b  movement, b u t  u s u a l l y  j o i n t  f a i l u r e s  on 

b o t h  sides o f  the  blow-up. 

" b l o w - u p s "  were a l s o  observed a t  l o c a t i o n s  where the  

c o n c r e t e  roadways h a d  been r e su r faced .  Concrete s l a b s  under 

Lne ?iruminous concre te  were r e s t r l c t e d  i n  t h e i r  movements 

a n d  '.he j o i n t s  w e r e  unable t o  func t ion  p rope r ly ,  r e s u l t i n g  

i r '  ~ , e  c r a c k i n q  a n d  u p h e a v a l  o f  the r e s u r f a c f n g .  

i t i c n  znt, n o n - f u n c t i o n i n g  j o i n t s  a r e  n o t  r e p a i r e d ,  r c -  

, ? r a t t . 1  Slow-ups may r e s u l t .  k survey of  Route 33 shows t h a t  

6 .  & ; i :  r ~ . . t e  I s  !;lagued w i t n  poor j o i n t s ,  patches a n d  b l o w - u p s  
c-  
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AT BLLIW - UPS. I 
SLAB - MOVEMENT IN TtIE DIRECTION OF T R A F E C  FIG 3.1 

OPPOSITE LANE 

NO MOVE- T m  *A& TRAFFIC _I, 
SLAB MOVEMENT---+ BLOW-UP OR PATCHED 

TYPE SLAB UOVt/& N f .  80 TH WAYS AND BLOW 6 EWE& 
OPPOSl?'~ LAM€ 

TRAFFIC 4 -  

stA8 MWMENT SLAB MOVEMENT 
--few 

& A 0  kKWEY€Nf AGAINST TRAFFIC 

OPPOSITE LANE BLOW-UP 

TRAFFIC * m  L_+ + SLAB MOVEMENT 

TYP€ 3 n 

TYPE 4 NO SLAB MOVEMENT 
OPPOSITE LANE 

JOINT FAILURE -\/-- JOINT FAILURE 
TRAFFIC LI) 

BLOW-UP 
.'I' jt1l-L.Y MUCH CRACKING 



I 
i 
i 

I t  was possible  t o  i s o l a t e  sect ions  150 f e e t  to  300 f e e t  

t a p a r t  where repteated blow-ups h a d  occurred. The j o l n t s  in 

these sect ions were f o u n d  t o  be unsealed a n d  f u l l  o f  stones 

I and foreign p a r t i c l e s .  
f 
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4.0 R e c u r r e n c e  o f  1966 Blow-Ups I n  1967 

I 

I 

i 

B low-up  r e c u r r e n c e s  a r e  I d e n t i f l e d  and l o c a t e d  by 

r o u t e  number, s e c t i o n  numbpr. m i l e p o s t  numbers and r o a d  

names. 1 

A l i s t  o f  the  few r e c u r r e n c e s  t t u d l e d  follows: 

R t e .  3 3  

S e c t i o n  Number L o c a t i o n  o f  1966 Blow UDS 

13050OO I .  Y e l l o w  Brook R d .  mm 32.5 
2 .  H o w e l l  Rd., 1 / 4  m i l e  West 

i n  t h e  W.B. l a n e  mm 30.5 
3 .  Crow H i l l  R d . ,  W.6. Lane 

mm 29.8 
4. F r e e h o l d  M a i n t e n a n c e  Yard  

3000 '  W . .  W.B. Lane 

L o c a t i o n  o f  1967 8 low  Ups 

1 .  a t  m i l e p o s t  lr30.8 
2 .  a t  m i l e p o s t  530.5 
3 .  a t  m i l e p o s t  dr28.1 

S e c t i o n  Number L o c a t i o n  o f  1966 B low Ups 

1115010 1 .  a t  m i l e p o s t  5 1 5  

L o c a t i o n  o f  1967 61ow Ups 

1. 600' E. o f  mm 15 

R t e .  88 -- 

-- S e c t i o n  Number L o c a t i o n  o f  1966 B low Ups 

1515000 1.  S u l l i v a n  R d .  a t  1 0 0 '  
E. of mm 7 . 0  

m i l e p o s t  5 .7  
2 .  100 '  E. B a r b a r a  P l a c e ,  

L o c a t i o n  n f  1967 Blow Ups - ---...----- 
1 .  a t  m i l e p o s t  7 . 1  
? .  a: m i l p p o s t  5.7 

Lane 

W.B. 
W.B. 

W.6.  

W.B. 

Lane 

W . B .  
W.B. 
W . B .  

- 
$ 

Lane 

E.B. 

Lane 

E .B .  

L a n e  -- 
W . P  

W . H .  
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Rtt. 130 

Section Number 

031 7010 

- Hte. 130 

Section Number 

1227001 

Rte. 130 

S e c t  ion Number 

1227010 

I 

R t e .  130 

S e c t i o n  Number 

1227000 

- _- 
- .  __-- - - - -  

Lane 

2. at milepost 48.2 S.B. 
3. at milepost 52.4 N . B .  
4. at mllepost 52.6 S.B. 
5. at milepost 53.7 S.B. 

Location o f  1966 Blow Ups - 
1 .  at milepost 47.3 s . 0 .  

6. at milepost 55.4 N.B. 

Lane Location o f  1966 Blow Ups - 
1 .  at milepost 50.1 
2. at milepost 50.9 
3. at milepost 51.4 
4. at milepost 51.9 
5. at milepost 52.4 
6. at milepost 54.7 

N.B. 
N.B. 
N.B. 
S.B. 
N.B. 
S . B .  

- Location o f  1966 Blow Ups L a n e  

1 .  Scott's Corner to N . B .  
Cranbury Circle 

Location o f  1967 Blow Ups Lane 

1. 500' N. o f  milepost 70 N.B. 
2. 200' S. o f  milepost 76 N . B .  
3. 100' 5 .  o f  milepost 78 N.B. 

Location o f  1966 Blow Ups Lane 

Scott's Corner to Oeans S . B .  

Lane 

1. 500' S .  o f  milepost 79 S.B. 
Location o f  1967 Blow Ups -- 

2 .  75' N .  o f  milepost 7 8  s . 9 .  
3. 1500' S. o f  milepost 74 s . 0 .  
4. 50' N .  o f  milepost 73 S.B. 

L a c e  

1 . - 2 .  Scott's Corner to 5.3. 

- Location --- o f  1966 Blow Ups __ . _ _  

Cranbury Circle 

l a n t x  -- Location o f  1967 Blow U p s  -. ~ 

1 .  2500' 5 .  o f  milepost 72 S . G .  
2. 4000' S. o f  milepost 71 S . B .  
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,A few s e l e c t e d  examples o f  r e c u r r i c g  b l o w - u p j  r j i 5 -  

cussed below and m a y  be c o n s i d e r e d  a s  r e p r e s e n t a t i , ?  ; d . ? n 1 ? 5 .  

Eoute 3 3  S e c t i o n  1305000 - -- 
Recur rences  o f  1966 b low-ups  i n  1 9 6 7  may be erempl i t ; ; (  

i n  s e c t i o n  1305000 between m i l e p o s t  number 2 8 . 1  a n d  T i l e r , )  : 

number 32.5. A s u r v e y  of t h i s  s e c t i o n  i n d i c a t e d  r i u m e r o u . .  

j o f n t  f a i l u r e s  and s l a b  movements b o t h  b e f o r e  a n d  a f t e r  tt-,e 

b l o w - u p s .  S l a b  movement was c o n t l n o u s  i n  t h e  w e s t b o u n d  I a n : >  

from one b low-up t o  a n o t h e r .  F i g u r e  4.1 be low,  shows the  

f r equency  of b low-ups  i n  t h i s  s e c t i o n .  

F I G U R E  4.1 

p7Mi---C)e- 0.7 Mi -*t+ 0.3 Mi 1.7 Mi? 
CL . 1 - ‘A’. 3 

* 1 f 

985 2 9.8 30-5 30.8 3 2 . 5  
MILEA@€ MARKERS 

NOT TO SCALE 

Route  3 3  S e c t i o n  1115010 

Blow-up r e c u r r e n c e s  were found I n  t h e  v i c i n l t y  o f  m i ? 2 p 0 5 r  

number 15. T h l s  a rea  I s  c o v e r e d  w i t h  s u r f a c e  t r e a t m e n t s .  B l o w -  

1 

I 

u p s  and j o i n t  f a i l u r e s  were numerous. S l a b  movement was c o t e d  

i n  b o t h  l a n e s  of t r a f f l c .  
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F i g u r e  4 . 2  b e l o w ,  .,bows a t v r l i c d l  600 f o o t  s e c t i r J n  * i t t l  b 1  

u p s  and j o f n t  fallsreo. 

i I FIGURE 4 .2  

NOT TO SCA1-E 

I 

! 40 ’ 



Route 130 ,  S e c t i o n s  1227000, 1227001, 1227010 

The above m e n t i o n e d  s e c t i o n s  a r e  on Rou te  130, Eas tbound  
&Nee* 

a n d  Yestbound l a n e s ,  1-1 Cranbury  C i r c l e  

and Deans. As  can be seen f r o m  t h e  d iag rams  I n  F i g u r e  4.3 many 

s e r i o u s  blow-ups a r e  l o c a t e d  i n  t h e s e  s e c t i o n s .  Hrny o f  t h e s e  

r e c u r r e n c e s  a r e  50 f e e t  t o  100 f e e t  a p a r t .  I n  some a r e a s  prac- 

t i c a l l y  every s l a b  has some t y p e  o f  s e r l o u s  blow-up o r  o t h e r  

t y p e  o f  pavement damage. Genera l ly ,  r e c u r r e n c e s  a r e  n o t i c e d  

i n  arei is  where d i r t y  j o f n t s  and s l a b  movements a r e  p r e s e n t .  

l h e s e  s e c t i o n s  o f  Route 130 between C r a n b u r y  C i r c l e  and Deans 

s e ~ m  t o  possess  a l l  t h e  i n g r e d i e n t s  f o r  f u t u r e  r e c u r r f n g  b l o w -  

U P S .  

... 



FIGURE 4..3 
. R f  130 SECTION 1227000, t227001, 1227010 

SOUTH BOUND- CRANBUHY ClRCL E 

= BLOW-UPS 
X = JOINT FAILURES 

P cu 
* 



5 .0  CONCLUSION A N D  R E C O M M E N D A T I O N S  

The f i n d i n g s  of t h i s  s tudy may be bes t  t r a n s l a t e d  i n t o  

the fo l lowing  recommendations f o r  the  r e p a i r  and p reven t ive  

maintenance of blow-ups, j o i n t  f a i l u r e s ,  e t c . ,  t h a t  w i l l  

occur on r e l a t i v e l y  old pavement. 

1 .  More f r equen t  i n spec t ion  of roadways where o l d e r  

pavements e x i s t ,  would al low the  d e t e c t i o n  of t r o u b l e  a r e a s  

where f u t u r e  b l o w - u p s  a r e  l i k e l y  t o  occur .  Immediate r e p a i r  

o f  these  a r e a s  w o u l d  reduce the p o s s i b i l i t y  o f  f u t u r e  blow- 

ups.  

2 .  A n  e s t a b l i s h e d  procedure f o r  t he  proper  c l ean ing  o f  

j o f n t s  f i l l e d  w i t h  l a r g e  s tones  a n d  o t h e r  f o r e i g n  p a r t i c l e s  

before  r e s u r f a c i n g ,  would permi't the  j o i n t s  t o  f u n c t i o n  prop- 

e r l y ,  thereby reducing the p o s s i b i l i t y  o f  j o i n t  f a i l u r e  be- 

neath the r e s u r f a c i n g .  The j o i n t s  should a l s o  b e  s ea l ed  p r o p -  

e r l y  a f t e r  c l ean ing .  

3 .  When j o i n t s  f a i l  t o  func t ion  due t o  the co r ros ion  o f  

dowels, i t  nay be necessary t o  c u t  ou t  the  j o i n t  a n d  f i l l  i t  

w i t h  a more f l e x i b l e  m a t e r i a l .  I t  may o r  may not  be necessary 
j O # &  /*o.rt 

t o  c u t  o u t  t h e  e n t i r e  - o r  one s l d e  of t he  0 
where t h e  most e x t e n s i v e  damage occurs .  When f i v e  o r  s i x  

-. 

success ive  j o i n t s  f a i l ,  i t  may be adv i sab le  t o  c u t  o u t  only 

the  j o i n t s  a t  the  two extremes and r e t a i n  the  remaining s l a b s  

t o  d c t  as  one u n i t .  

4 .  Blow-ups can be r epa i r ed  i n  the  same manner as j o i n t  

f a i l u r e s .  The blow-ups should be c u t  t o  a p o i n t  where the 

base a n d  conc re t e  s l a b  a r e  s t a b l e .  The c u t  should be f i l l e d  

with a f l e x i b l e  m a t e r i a l .  
1 -  
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5. R e l i e v i n g  s t r e s s e s  i n  p o o r  c o n c r e t e  s e c t i o n s  o f  

e x i s t i n g  roadways may be a c c o m p l f s h e d  b y  c u t t i n g  r e l i e f  

s e c t i o n s  i n  t h e  pavement  a t  e v e r y  f i f t h  or s i x t h  j o i n t .  

I t  Is recommended t h a t  f u r t h e r  s t u d i e s  be p e r f o r m e d  and 

e x p e r i m e n t a l  r e l i e f - c u t  s e c t i o n s  be c o n s t r u c t e d  on Routes  

3 3  and 130, and t h e s e  s e c t i o n s  be s t u d i e d  o v e r  a p e r i o d  

o f  2-3 y e a r s .  Data  g a t h e r e d  a t  t h i s  t i m e  w o u l d  be h e l p -  

f u l  i n  q j e s s i n g  t h e  m e r i t s  o f  r e l i e f  s e c t i o n s  and a i d  

i n  t h e  ma in tenance  of  t h e  e x i s t i n g  o l d  c o n c r e t e  roadways.  

6 .  I n  a t t e m p t i n g  t o  s e a l  t h e s e  c r a c k s ,  p o o r  j o l n t s  

a n d  b low-ups ,  some o f  t h e  newer s e a l e r s  may be e v a l u a t e d  

i n  t h e s e  a p p l i c a t i o n s .  Th ree  o f  t h e  more p r o m i s i n g  

D r o d u c t s  a v a i l a b l e  a r e :  

a .  " S e a l t i g h t " ,  p o u r - i n - p l a c e  p r e s s u r e  r e l i e f  j o i n t ,  

m a n u f a c t u r e d  by t h e  W .  R. Meadows, I n c .  T h i s  s e a l e r  con -  

s i s t s  o f  a c o m p r e s s i b l e  base l a y e r  and a f l e x i b l e  cap 

l a y e r .  The c o m p r e s s i b l e  base l a y e r  i s  made o f  two sepa-  

r a t e  l i q u i d s  m i x e d  i n  t h e  p r o p e r  amounts and p o u r e d  I n t o  

t h e  o p e n i n g .  The r e s u l t i n g  f o a m i n g  a c t i o n  p a r t i a l l y  f i l l s  

the  i - pen ing  w i t h  a c l o s e d - c e l l  m a t e r i a l .  The p o u r - i n - p l a c e  

f l e x i b l e  c a p  l a y e r  1s  a tough,  e x t r e m e l y  f l e x i b l e  s u b s t a n c e  

t h a t  is c l a i m e d  t o  be r e s i s t a n t  t o  c o n c r e t e  c h e m i c a l s  and 

I 

v e h i c u l a r  t r a f f i c .  The m a n u f a c t u r e r  recommends t h a t  t h e  

s e c t i o n  t o  be f i l l e d  be c u t  t o  a 4 i n c h  w i d t h .  

b. " T e r r a s e a l  l o o " ,  w h i c h  i s  a b l a c k  p o l y u r e t h a n e  r u b -  

o e r  c a u l k i n g  compound, m a n u f a c t u r e d  by t h e  Dow C o r n i n g  

C o r p o r a t i o n .  T h i s  m a t e r i a l  i s  recommended f o r  use  I n  

a p p l i c a t i o n s  where j o i n t  o p e n i n g  due t o  t h e  e x p a n s i o n  and 



i 

I 

f.c5k- e6uShrAccCd.Lp/k 
c o n t r a c t i o n  c y c l e  does n o t  exceed 502 T h e  m l n l m u a  j o l n t  

w l d t h  recommended Is 1 / 8  Inch .  T h e  recommended c a u l k l n g  

th ickness , , should  range  from 1 / 8  Inch t o  5/8 Inch .  

compound may be used w i t h  t he  s t a n d a r d  back-up m a t e r i a l s .  

T h i s  compound was used e x p e r l m e n t a l l y  a t  a j o l n t  on Route 

4 2  a t  t h e  New J e r s e y  T u r n p i k e  o v e r p a s s  I n  A u g u s t  1967.  An 

i n s p e c t i o n  o f  t h i s  j o i n t ,  6 months l a t e r ,  i n d i c a t e d  t h a t  

A' 

dcl6cR, T h l s  

t h e  s e a l e r  had f i l l e d  t h e  j o l n t  unevenly and had f a i l e d  

i n  bond, break.ing away from the c o n c r e t e  a t  the  f a r  I n t e r -  

f a c e  of  t h e  j o i n t  i n  the  d i r e c t i o n  of t r a f f l c .  The o v e r -  

a l l  appearance  o f  t h i s  s e a l e r  was g e n e r a l l y  p o o r  when 

compared t o  Item c .  h e r e a f t e r .  

c .  Product  Research and Chemical C o r p o r a t i o n  l n -  

s t a l l e d  a "Rubber C a l k  3105" s e a l a n t  on Route 4 2 ,  a t  t h e  

n o r t h  abutment o f  t he  New Jersey Turnpike o v e r p a s s ,  j u s t  

n o r t h  o f  t h e  i n s t a l l a t i o n  d e s c r i b e d  above. P r l o r  t o  l n -  

s t a l l a t i o n ,  t h e  j o i n t  was sand b l a s t e d  t o  remove a l l  f o r -  

e i g n  m a t t e r .  N e x t  t h e  a r e a  was t r e a t e d  w i t h  P.R.C. 1 4  

primer a n d  a l lowed t o  d r y  30 n l n u t e s .  A sponge r u b b e r  

b a c h i n q  was then p l a c e d  In t h e  j o l n t  t o  hold the r u b b e r  

; e J i d f i t  u n t i l  i t  had cured  and s e t .  The r u b b e r  was a 

t w o  p a r t  p o l y u r e t h a n e  s e a l a n t .  The n l x l n g  and t h e  a p p l l -  

c a t i d i  were achieved  by means of a s p e c l a l  and very  e l a b -  

c r a t e  u a c h i n e  ( o n l y  one i n  e x i s t e n c e ) .  T h l s  I n s t a l l a t i o n  

was made on A u q u s t  1 1 ,  1966. 
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An i n s p e c t i o n  o f  t h i s  j o i n t ,  18 months l a t e r ,  i n d i c a t e d  

t h a t  t h e  s e a l a n t  had f i l l e d  t h e  j o i n t  q u i t e  u n i f o r m l y .  The 

b o n d i n q  between t h e  s e a l e r  and t h e  c o n c r e t e  showed some sep-  

a r a t i o n  a l o n g  t h e  f a r  i n t e r f a c e  o f  the j o i n t  I n  t h e  d i r e c t i o n  

o f  t r a f f i c .  I n  some f n s t a n c e s  t h e  s e a l a n t  had p u l l e d  away 

some p i e c e s  o f  t h e  c o n c r e t e .  However,  t h e  o v e r a l l  a p p e a r -  

ance was c o n s i d e r e d  t o  be good.  

I 

I 

4 6  


