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ABSTRACT 

The ob jec t ive  o f  t h i s  repor t  i s  t o  
evaluate and compare the many c h a r a c t e r i s t i c s  o f  
various metal 1 i c  bridge deck configurat ions 
throughout the s t a t e  o f  New Jersey. 

A summary of  the basic propert ies  i s  
presented a t  the end o f  the r e p o r t ,  and recom- 
mendations are  offered i n  an attempt to r e l i e v e  
some o f  the hazards of  m e t a l l i c  br idge decks. 
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A .  

The fallout ng report  S i i ? n t s  f r o m  a r e q u e s t  ~y 

kir. I .  O l i v e r  D o l l ,  A s s i s E a n t  S t a t e  t i f c ~ i \ ~ ~ ~ y  E ? u i : - e : ’ ,  t c  

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

decks  i n  w e t  w e a t h e r ;  i t  r e p r e s e n t 5  a sunmary o f  d a t d  

f o r  e i s h t e e n  ( 1 8 )  b r i d g e s  c o n t a i n l n g  s e c t i o n s  o f  steei 

g r i d  d e c k s .  

No q u a n t i t a t i v e  d a t a  of  v i r t u a l l y  any s o u r c e  

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

a r e  a v a i l a b l e .  All known p r i o r  works a t  i m p r o v i n g  t h e  s k i a i  

r e s i s t a n c e  o f  s t e e l  g r l d  decks  were on t h e  b a s i s  o f  b e f o r e  

and a f t &  t r a f f i c  a c c i d e n t  a n a l y s i s  and d l d  not c c n s i d e r  

t h e  a c t u a l  measurements made on the g r i d  deck i t s e l f .  The 

s p e c i f i c  e l e m e n t s  u t i l i z e d  i n  t h i s  e v a l u a t i o n  I n c l u d e  an 

a c c i d e n t  a n a l y s i s  a n d  c o m p a r a t i v e  s k i d  t e s t i n g  o f  t h e  . 

v a r i o u s  s t e e l  g r i d  deck  t ypes  and the paved approaches on 

e i t h e r  t i d e  o f  the g r i d  deck.  T e s t i n g  u a s  a c h f e v e d  by t h e  

use  of a 1966 P lymou th  passenqer  v e h i c l e  u i t h  r e g u l a r  t i r e s  

i n  o b t a f n i n g  d e c t l e r o p e t e r  r e a d i n g s  and snou t i r e s  I n  

e v a l u a t i n g  v e h i c l e  c o n t r o l .  

A c c i d e n t  summaries f o r  t h e s e  b r i d g e s  were  o b t a i n e d  

f r o m  a b r o a d  a n a l y s i s  o f  a c c i d e n t s  f o r  42  d r a w  b r i d g e s  

c o n t a i n l n g  grid decks ,  --- T h l  s 

a n a l y s i s  i s  e e c l o s e d  as S e c t i o n  0 .  The summary r e p r e s e n t s  

a c c i d e n t  d a t a  f o r  a 5 y e a r  8 month p e r i o d  b e g l n n i n g  

January 1, 1960 and e n d i n g  August  31, 1965. S i n c e  the 
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T r a f f i c  d a t a  I S  f a r  back  a s  t h e  i n i t , i l  p e r i n ?  s f  

b r i d g e  c o n s t r u c t f o n  a r e  v i r t i ; i l ; y  i m p o s i i b ' e  t o  0 5 ? ? i i l q  

a n d  L G  e s t i m a t e  o f  t o t a l  t r a f f i c  volume a t  t h e  J a L e  o r  

wz1 t i r . g  was a t t e m p t e d .  I n s t e a d ,  1966 AADT'S w c r e  u : e !  

f c r  t h e s e  s t r u c t u r e s .  

I n  e s t a b l l t h i n g  parameters f o r  t h e  t r a f f i c  1 1 0 1 u m ~ ;  

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

f o l l o w i n g  c r l t e r l a  were used: 

T r a f f i c  Volumes - A A D X  

0 - 5,000 l o w  

5,000 - 15.000 medium 

15,000 - 25,000 h i g h  

Above 25,000 - v e r y  h i g h  

James Brake  f n s p e c t f o n  Oece le romete r  R e a d i n q s  

E x c e l l e n t  - 16 - 17 f t .  a t  20 n p h .  

Good - 18 - 19  f t .  a t  20 nph. 

Fa4 r - 20 - 24  f t .  a t  20 mph. 

Poor - 25 - SO f t .  a t  20 mph. 

U n s a f e  Above - 50 f t .  a t  20 rnph. 

- ---- 

D r l v e t s  comments r e g a r d i n g  v e h i c l e  c o n t r o l  i n d i c a t e  

t h e  degree o f  s t a b i l i t y  o f  t h e  t e s t  v e h l c l e  w h i l e  

t r a v e l l i n g  i n  8 s t r a i g h t  l f n e  a t  t h e  p o s t e d  speed l i m l t ;  
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they a r e ,  o f  course,  s u b j e c t i v e  and.would v a r y  w i t n  the 

i n d i v i d u a l  : 

Poor e o n t r e l  - c o n r l d c r a b l e  s i d e  sway or w a n d e r i n o  

s e n s a t l o n ;  

F Q I P  control 50me s i d e  sway or w a n d e r i n g  sensation; 

Good c o n t r o l  - no side sway or wander ing r e n s a t 3 o n .  

B .  ACCHDELIT ANALYSIS OF A L L  STATE-UAIMTAINED ORAW BRltGES 

I n  o r d e r  t o  gaOw f u r t h e r  lnslghb as t o  a c c i d e n t  t y p e s  

end  f r e q ~ s n c Q e r  on S t a t e  m a i n t a i n e d  draw b r i d g e s ,  tne 

foBPowBng dfssuroisre I s  p resen ted .  A c c i d e n t  d a t a  a r e  

aiw@lyyaad by t ypes ,  ( r e a r  e n d ,  head-on, e t c . )  and allso 

c l e r s f 8 l a d  as  skdddflng OR wet o r  dry perement.  Fourteen 

o f  the eQgRtecan br fdgcs  st led led I n  d e t a i l  In p a r t  C of  

t h i s  r e p o r t  a r e  i n d i c a t e d  by r n  a s t e r i s k .  The o t h e r  f o u r  

bkfdges s t u d f e d  were coun ty  b r l d g e r  and were net I n c l u d e d  

% n  t h i s  l l r t .  

1. A n a l y s i s  one ( 1 )  shows b r l d g e r  t h a t  had no reported 

eccldente Bop t h e  p t r f o d  s t u d i e d ,  

2 .  The second r n a l y s l s  d e a l s  w i t h  t o t a l  r c c l d e n t s  and 

analyzes t h e  b r i d g e s  w i t h  20 o r  more a c c l d e n t s  f o r  t h e  

p e r i o d  s t w j f e d .  I t  was f e l t  t h i t  an e n r l y s l r  o f  t o t a l  

r s c l d e w t $  would be I b e t t e r  I n d O c a t o r  o f  t h e  i s c l d e n t  e x -  

3 
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t o  t h e  ? f g h  r e l a t l v e  speeds  Involved-. 

Nc detailed a n a l y s i s  I S  made o f  the " s k i d C i n g U  

d c c i d e n t ,  s i n c e  i t  cannclt be d e t e r m i n e d  i n  a l l  c a s e s  

f r o m  t h e  a c c i d e n t  r e p o r t  w h e t h e r  r,he s k i c l d l r i n  o c . . . ~ ~ F ~ t d  

cn  t h e  s , e t a l l l c  g r i d  p o r t l c n  o f  t h e  b r i d g e  oI -  on tbe 

p a v e d  roadway p o t t l o n .  Where i t  can be d e t e r m i n e d ,  

i t ,  w i i l  be n o t e d  I n  t h e  a n r l y s I 3  o f  t o t a l  a c c i d e r t s .  

Ana 1 ys t s 

I .  The fsllow8ng 16 b r l d g t s  h r d  no r e p o r t e d  l r c c d d e n t r  

d u r l n g  t h e  s t u d y  p c r l o d :  

1 .  N a c o t t  Creek Draw B r i d g e  

2 .  Shrewrbury  R i v e r  Draw B r i d g e  

3.  H a n t u r  Creek D r a w  B r i d g e  

4 .  Hackensack R i v e r  Oraw B r i d g e  

5 .  B i g  T i m b e r  Creek 

6 .  Salem q i v e r  Draw B r i d g e  

7 .  A l l e w r y s  Creek Draw B r i d g e  

8 .  M a u r i c e  R i v e r  Draw B r i d g e  

9 .  B r l g a n t l n t  In le t  Orrw B r i d g e  

1 Q .  Oldnans Creek  Draw B r i d g e  

1 1 .  Racoon Creek Draw B r i d g e  

1 2 .  Rancoces C r e e k  

13 .  Grassy Sound Draw B r i d g e  

1 4 .  Manant ico Creek Draw Bridge 

9 5 .  F a r m e r ' s  Access Road 

4 



2 .  T h e  f 0 l l 3 r ~ i  5 C J ~ I C ! ~ ~ ;  r , d  21: -__ - o r  - - ( - r r  - . e '  i( 1 ' :  - -  1, 

a c . : i d e : n t i  --..--- d u r i n g  t h e  qA,;dy p e r i o d :  

1 .  Passalc River  Eraw R r i d a e  

2 .  W i t t p e n  B r i d g e ,  l c a c k e n s a c k  H I V P # *  

3 .  V i c t o r y  S r i d g e ,  ? a r i t d n  ? i v c -  

4 .  F i n q e r  C h a n n e l  Beach  T h c r o f a r r  

5 .  S t i c k l e  B r l d g e ,  P a s s a i c  R i v e r  

T O T A L  ACCIDENT A N A L Y S I S  BY B R I D G E  

A .  P a s s a l c  R i v e r  Draw R r l d g e  - Rt. 3 

_-- - 

No. Lanes 6 

Lane  w i d t h  1 2 '  

L e n g t h  702 ' 

T o t a l  A c c i d e n t s  2 4  

F a t a l i  t i e s  0 

I: n j  u r  i e s  20 

I n j u r y  A c c i d e r i t s  1 2  

The s k i d d i n g  a c c i d e n t s  compose 4 2 %  of all a c c ' d e n t s .  

Seven of  these s k i d d i n g  a c c i d e n t s  ( o u t  of t e r , )  s a e c i f i c a ; i v  

m e n t i o n  t h a t  t h e  s k i d d i n g  t o o k  p l a c e  on t h e  g r i d  portion:, 

o f  t h e  b r i d g e .  

8 .  W i t t p e n  B r i d g e  - H a c k e n s a c k  R l v e r  - R t .  7 

No. L a n e s  4 

L a n e  w i d t h  1 0 '  

L e n g t h  2 1 6 9 '  

T o t a l  Accidents 50 

Fa ta 11 t i es 0 

I n j u r i e s  5 5  

Injury A c c i d e n t s  26 

5 



The 15  s k i d d i n g  accldcnts  r e p r e s e n t  304 o f  t h e  ? o + - e '  

acc iden ts  and 5 s p e c f f l c a l l y  n e ? t i o n  t h a t  t h e  S K + C ' ~ I , I ! ,  

was on the  g r i d  s e c t i o n .  A l a r g e  number ( 3 0 ,  i . e .  6 9 % )  

of th.ete t o t a l  a c c i d e n t s  were rear -end acc iden ts  w ? t c h  

occu r red  when t h e  br fdge  was open. 

C. V i c t o r y  B r i d g e  - Rt. 35 

No. Lanes 4 

Lane w l d t b  10 '  

Length 2960 ' 
T o t a l  Acc iden ts  121 

Fatal i tier 5 

F a t a l  Acc idents  4 

I njur 18s to9 , 

Injury Acctdents  64 

The 30 s k i d d i n g  a c c i d e n t s  r e p r e s e n t  25% o f  t h e  t o t a l  

acc idents .  S I X  r e p o r t s  s p e c l f l c a l l y  ment ion  t h a t  t h e  

sk ldd lng  was on the g r i d  s e c t i o n .  A l a r g e  p o r t i o n  ( 7 1 )  

o f  t h e  t o t a l  a c c i d e n t s  were rtar-end and 16 s p e c i f l c a i l y  

n e a t l o n e d  t h a t  t h e  b r i d g e  was open a t  t h e  t i n e  o f  tire 

rccldent .  I t  i s  suspected t h a t  a good many more o f  t h e s e  

r c c l d e n t r  o c c u r r e d  when t h e  b r i d g e  was open, a l though  

they were n o t  s p e c i f i c a l l y  ment ioned a s  such. 

0. Flngor Chrmrcl Berch Thoro fa ra  - R t .  52 

NO. L8RaS 4 

Lare wldth 10' 

L I I * t %  1025' 

Tot81 Accidents 90 

r 8 t r l f t l e S  0 



I n j u r i e s  9 c  

i n j u r y  A c c - d  11:s 4 7  

The 20 s k i d d l n g  4 ; c f  1 r t ;  r e p r e s e n t  22; 0 4  t $ 2  L ~ - . - ’  

3 c c i l e n t s .  No m e n t i c n  i s  - , t r c  v f  t h e  l o c a t i o n  a4 I : 

s k f d d i n g .  F o r t y - f o u r  of  t l  i !  t a t a l  a c c i  :en:., w’?re e j r -  

e n d  a c c i d e n t s .  e i g h t  o f  t h e  r e p o r t s  s p e c i f i c a l  l y  ,ncq-  

t i o n e d  t h a t  the b r i d g e  w a s  ocen a t  t h e  t i r e .  t !owc.der ,  

a g a i n ,  i t  i s  s u s p e c t e d  t h a t  xany more r e s u l t c d  f r o  

v e h i c l e s  s t o p p i n g  s u d d e n i y  w h i l e  t h e  b r f d g e  was c j b d n j n o .  

E. S t i c k l e  B r i d g e  - R t .  280 

No. Lanes 6 

Lane w l d t h  1 2 ’  

L e n g t h  - -  
T o t a l  A c c i d e n t s  5 4  

F a t a l  i t l e s  0 

I n j u r i e s  2 7  

I n j u r y  A c c i d e n t s  23 

The 16 s k l d d i n g  a c c i d e n t s  r e p r e s e n t  30% o f  t h e  t o t a l  

a c c i d e n t s .  Ne m e n t i o n  I s  made as t o  l o c a t l o n  o f  s k l d d i r . 3  

Here  a g a l n  t h e r e  was a c o n s i d e r a b l e  number o f  r e a r - e n d  

r c c l d e n t s  ( 3 1 )  a n d  I t  Is s u s p e c t e d  t h a t  a l a r g e  p e r c e n t -  

age o c c u r r e d  when t h e  b r l d g e  was open. 

3 .  The followlng 3 b r l d g e s  had 5 o r  more r e p o r t e d  

head-on a c c i d e n t s  d u r l n q  t h e  s t u d y  p e r i o d :  

1. W l t t p c n  B r i d g e ,  Hackensack River,  R t .  7 

2. V l c t o r y  B r l d g e ,  R t .  35 

3 .  F I n g c t  Channel  Beach f h o r o f a r e ,  R e .  5 2  

A t o t a l  r c c l d e n t  summary I s  p r e s e n t e d  i n  T a b l e  ( 1 ) .  

7 



2 P a s s a i c  R i v e r  Oraw BrBdqa 1 4  7 1 2 2'1 5 4 0 1 0 0 0 0 1 0 ,  

I 
c River 30 7 7 t 5 t? 8 r: 3 2 0 0 0 0 1 5  

b i i t t p e n  B r i d g e  Hackensack 

2 1 0 

0 0 0 

1 0 0 

7 2 0 

0 0 

0 0 

0 0 

1 0 

1 7 P a s s a f c  RIver Draw B r i d g e  2 0 

*9 Hacota  Creek Draw B r l d s r  0 0 

* *!? D a s s  R i v e r  Draw B r i d g e  0 0 

* O  & 1 P a s r a l c  River  Draw Bridge 5 0 

e r ? d ? e  7 1 
& ! Hackensack ROvcr Draw 

' 1 3  I n l a n d  vatreway Canal 6 0 

- 30 Cooper Rtwer Draw B ~ f d q r  5 0 

6 r l  dge 1 %  0 

' '35 f h a r k  R i v e r  Draw BPldge 6 3 

' *30 Beech Thorafase Draw 

*35 Manas~uan.ROwer Draw 
, .. . 

R r i d q e  11 2 

3 5  H a t a w a n  Creek O P ~ W  Br8dqe 3 0 

10 0 1 

5 0 0 

5 1 0 

0 0 

0 0 

0 0 

0 0 5 6 0 0 0 0 0 0 0 

1 7  2 1 

10 1 1 

7 G 0 

0 0 

0 0 

0 0 
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G I t J T E  Nid4k OF B R I D G E  

* 280 S t i c k l e  Bridge PJ98Jtc  

-- 

Rfver  

Bridge 

B t l  dge 

4 7  Ctasly  Sound Draw 

I *47 Hanrlstico Creek Draw 

70 karmer's Access Road 

31  7 4 1 2  5 4  a 2 3 2 1 0 0 0 16 

0 0  0 0 0 0 0 0 0 0 0 0 0 0 

0 0  0 0 0 0 0 0 0 0 0 0 @ -0 

0 0  0 0 0 0 0 0 0 0 0 0 0 0 



S K X D D T N C  -- 
WET 
I_ 

SIJE H E A D  F I X E D  R E A R  
SUIPE ON OBJECT - 

DRY - 
S I D E  I i E A D  F X X E D  
SyIFJ. 019 O G J E C T  TOTAL 

TYPE ACCIDENT 

R E A R  S I D E  IlEAD FIXED REAR 
END SWIPE OH OBJECT T O T A L  END 
-7 

9 0  1 5 1 5  0 0 0 0 2 0 0 1 3 

2 2 1 3 1  7 1  8 13 29 121  10 1 1 8 .. 6 

0 0  0 0 0 0 
. >  . 
0 0 ' 0 '  0 0 0 0 0 

0 0 0 3 12 0 3 0 1 5  3 I) 0 0 0 

InSfdQ T h O W  Draw 
Gri dgc 

PIantua Creek Draw I lr fdge 

Hackensack River D r a w  
Brl dge  

Overpack Creek 

E i g  Timber Crcck 

4 0  1 3 9 1 

0 0  0 0 0 0 

0 

0 

0 

0 

2 0 

0 0 
. .  

0 0 

0 0 

3 J 

0 0 , J  
I -  

1 44  

46 
0 0  0 0 0 0 

6 4  3 4 17 0 

0 0  0 0 0 0 

O n  3 0 0 

0 0 

1 0 

0 0 

D 0 

@ 0 

0 9 

0 0 

9 0 

0 

0 1 

0 0 

n 

') 

1 I 

56 

, 47  

4 9  Salem ROver D r 3 w  Cridqe 

1 3  C o h a n s p y  R I v e r  D r a w  
t;rldge 

klluhays C r c c t  Draw 
S r i d g e  

1 :I r: 0 1 3 0 9 0 n 

n J ': 7 r! 



~3b!PkRI29N AND t lVkL~A113N (8F THE V A R I O U S  BRIDGE 

DECK CONF16&?t7IOHS 
-- -- -- 

-u- 

1 

Grid deck comtiguuat lons wdre s t u d l e d  with respect 

:o automobile control uslng a 1966 Plymouth sedan u i t h  

snow t f r t s ,  and s topp ing  d i r t a n t e s  wdcr wet condltionr 

w i t h  r e y u l w  t l t e s .  .hihe e jgbtsan g r t d  decks s tud led  

f a l l  i n t o  one of thC swtm d l f t e r e @ t  e o n f i g u r a t i o n s  

Mown i n  the dr t r  q b 9 t  sor4es (pages 21 through 38).  
;a 

CONF168R4WM 1 I 1 

Conffsuratlon m b e r  1 conslrts e f  m . b e r r  serrated 

In the lomgltudlnal d l r a c t l o n ,  cropsad w l t h  u n s c r r a t e d  

members. 

Decetero8eter r e a d i n g s  taken  on 5 decks o f  t h i s  

type ranged f r o m  28 t o  40. ( A V t r r g 8  34). All o f  these 

readings uert  cons idered  a s  poor. The r e a d i n g  o f  40 

was  the h t g h e s t  r e c o r d e d  f o r  any c o n f l g u r a t l o n .  

The g r l d  sur face on a l l  longltudlnrlly serrated 

decks were worn r n d  pollshed. The d r l v c r s  comments 

on v e h l c l c  stability, h a n d l i n g  and c o n t r o l  ranged f r o m  

f r f r  t o  poor. Dccelerometer readings on t h e  paved 

approaches t o  these b r i d g e s  ranged f rom 18-29,  w l t h  

* an rver4g8 ef 22, which I s  c o n t l d e r e d  frlr.  

I t  m& be rote( that the rvcraga detelerometcr 

of 22 on the paved rp9rarchrs  i s  loss than t h e  average 

reading of 34 on tbe  metrlllc g r i d  deck. 

Of the c h r r ~ C t ~ r ~ r k % c s  o f  orch a?'- the 5 brldge decks 

A breakdown 
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f a l l i n g  ' n t o  t h l s  group follows: 

1 .  Route 4 7  Manantico Creek. The d r i v e r  experienced 

p o o r  d i r e c t i o n a l  s t a b i l i t y  a t  the  posted s p e e d  l i m i t  o f  

b e  worn a n d  

showed n o  

AADT o f  5 ,200 

50 rilph. The deck s u r f a c e  w d s  f o u n d  t o  

oolished b u t  o t h e r w i s e  c l e a n .  T r a f f i c  

a c c l d e n t s  f o r  the per iod  s t u d i e d .  The 

was considered medium. 

The average James Brake Decelerom 

i s  r a t e d  a s  poor. 

d a t a  

1966 

t a r  a l u e  of 2 8 . 5  

2 .  Route 40,  A t l 8 n t i c  C i t y  In s ide  Thorofare .  A t  25 

nph. ,  t he  d r i v e r  experienced f a l r  vehic le  c o n t r o l .  The 

g r i d  s u r f a c e  was noted t o  b e  worn and  po l l shed .  A total 

o f  s i x  ( 6 )  acc iden t s  were recorded f o r  t h e  per iod s t u d l e d .  

An A A O T  o f  19,960 was cons idered  t o  be h i g h .  The average  

sk id  t e s t  value o f  28 uas considered poor.  

3 .  Route  88 ,  Poin t  P l e a s a n t ,  I n l a n d  Waterway, he re ,  

the d r i v e r  expe r l en ted  poor con t ro l  a t  35 mph. The deck 

su r face  was worn and po l i shed .  A t o t a l  o f  th lr teen  ( 1 3 )  

a c c i d e n t s  was recorded f o r  t h e  perlod s t u d i e d .  T h e  

t r a f f i c  volume was h i g h  w i t h  an AAOT of 19.430.  A dec-  

c le rometc t  readlng of 4 0  w r r  reccrded ,  and Was t he  poores t  

o f  a l l  t h e  g r i u  decks s t u d l e a .  

4 .  Route 77 t h r t k  Rfvcr  Eelma;. Gn t h i s  b r i d g e ,  

f a l r  v e h i c l e  control war observed a t  3 5  r p h .  The s u r f a c e  

cond i t ion  o f  t h e  deck was worn a n d  polished, The a v e r a g e  

dece leromcter  r e a d i n g  of  29 .5  was considered t o  be poor. 

A t o t a l  of 10 a c c i d e n t s  occurred on the  s t r u c € u r e  f o r  t he  

13 



p e r i o d  s t u d i e u ,  w i t h  rne.j!um A A D T  o f  13 ,700 .  

5 .  i 3 o u t t  52, Finqer  C h a n n e l  b c e a n  C i t y .  The d r i v e r  

n o t c d  f r - i r  v e n l c ’ l e  c o n t r o l  d t  35 mph. The q r l d  s u r f d c e  

U L S  v e r y  Worn and polished a n d  a n  a v e r a g e  d e c e l e r o m e t e r  

r e a d i r l q  of  3 2 . 5  was c o n s i d e r e d  p o o r .  The A h U T  f o r  t h i s  

3 r i d g c  i s  1 3 , 4 5 0  ( m e d i u m ) .  A t o t a l  o f  90 a c c i d e n t s  was 

r e c o r d e d  a n d  was the highest amount r e c o r d e d  f o r  any o f  

t h e  s t ruc tu res  s t u d i e d .  

CONFIGURATION 2 ( B i r x f a l l y  s e r r a t e d  w l t h  s e r r a t e d  c r o s s  

neabers ) 

1. Route 5 2 .  Sh lps  C h a n n e l  Sonnets P o l n t .  C o n f i q u -  

r a t i o n  number 2 i s  b i a x i a l l y  s e r r a t e d  b o x - t y p e  g r l d .  The 

s o l e  example o f  t h l s  g r i d  b e i n g  t h e  Route  5 2  S h i p s  C h a n n e l  

B r i d g e .  The deck  s u r f a c e  uas worn a n d  p o l i s h e d  e n d  t h e  

d r t v c r  n o t e d  good c o n t r o l  a t  the p o s t e d  s p e e d  o f  50 mph. 

A decelerometer r e a d i n g  a v e r a g e  o f  3 2 . 5  was considered 

p o o r .  A t o t a l  o f  1 2  a c c l d e n t s  was r e c o r d e d .  w i t h  a 

medium t r a f f i c  vo lume o f  1 3 , 4 5 0 .  

-_- C O N F I G U R A T I O N  3 ( L o n g i t u d i n a l  and C u r v e d  S e r r a t i o n s )  

Configuration number 3 c o n s l s t s  o f  l o n g i t u d i n a l  s e r -  

r a t i o n s ,  c r o s s e d  w l t h  curved s e r r a t e d  members. Decks  o f  

t h f s  c o n f i g u r a t i o n  h a d  the h i g h e s t  a v e r a g e  d r c c l e r o m e t e r  

r e a d l n g s  ( A v e r a g e  3 5 ) .  Pic tures  of t h e r e  decks show t h a t  

t h e  g r i d  1 s  worn and p o l l s h e d  and the s e r r a t e d  edges a r e  



w e i i  rounded.  The deceleroneter readlags on t h e  approaches 

rsngcd from 2 0 - 2 5 ,  which i s  f a i r .  A l l  o f  t h e  decclero-  

meter r e a d i n g s  t a k t n  on t h e  d p p r o a c h e t  were g e n e r a l l y  

l e s s  t h a n  those  obtalned on the deck.  The two bridges 

t n  t h i s  category w e :  

1 .  Route 35 Mrnasqurn River. the dr iver  n o t e d  

f a i r  control and some s I d t  sway a t  40 mph.  T h e  g r l d  

deck surface was very worn and polished a n d  an a v e r a g e  

J m c r  Brake drcr leroaeter  value o f  36 was considered 

t o  be poor.  The s t ruc ture  had a t o t a l  o f  22 rccldcnts 

f o r  t h e  perlod studlad; AAOT o f  18,600, Is h l g h .  

2 .  Route 30, Atlantic C I t y  Beach Thorofrrc. Tho  

dr tver  commented t h a t  control was f a l r .  T h e  g r l d  deck 

surface waif worn and pollshed. The t r a f f l c  and  rccldent 

d a t a  showed the A A O T  t o  be 19,500 ( h l g h ) ,  and ( 6 )  rccldents 

were recorded. The average deceleroneter value o f  34 t s  

p o o r ,  the approaches averaged 22 ( F a i r ) .  

CONFIGURATIOM 4 (Concrete f i l l e d  gtld) 

I .  Route 70, Rivlcra Beach. C o n f l g u r r t l o n  number 

4 Is a concrete f i l l e d  grid w l t h  relnforced s t ee l  mem- 

b e r s  protruding t h r o u g h .  The average decelcrometcr 

reading of  30 Is considered poor .  Vehicle c o n t t o l  was 

r lmllar  t o  c o n t r o l  on other concrete roadways. fbc deck 

was i n  f a i r  c o n d l t l o n  1.e.  n o t  worn. The dcceleroaetcr 

readings on the concrete approaches t o  the bridge ranged  



f r m  20-24 w h i c h  i s  considered f a i r  but n o t  unusual f o r  

concrete p a v e m e n t s .  I t  may be rroted t h a t  although the 

. deck was concrete filled It possessed poorer a n t i - s k i d  

properties  t h a n  the paved  approaches. thls may b e  d u e  

to the f a c t  t h a t  i tee l  g r i d  i s  exposed t h r o u g h  t h e  con- 

c r e t e  thereby allowing b n t r c t  b e t d e n  the s t e e l  grld 

and ' the  vrh'lclc .tlr8s; 

AADT was c s t i a a t t d  a t  15,400 (h lgh) .  

No 8ccfdeRtS were r e p o r t e d ,  

CgJFlWRATIcu( 5 (Curvr l  Serratfonr)  

1. Ocean &venue, Bellrar. Conflguratlon number 5 

c o n t l s t t  ef longltudlnal b a r s  w i t h  curved s e r r a t e d  c r o s s  

n p b c r r .  'rhe one b r t d g c  I n  t h l s  9roup.is the Ocean 

Avenue Bri dgr , Balmat. 
Dccelcrorctcr reading o f  28 f o r  thls g r l d  deck i s  

consldercd poor. The g r l d  edges were sharp and clean. 

T h i s  coafjgurrtion a l l o w e d  good vehicle control r t  the 

p o s t e d  speed l i m i t  o f  25  nph.  NO accident  d a t a  was 

available f o r  t h l s  b r l d g e .  The M D T  was e s t l n r t e d  a t  

5,960 ( r e d f  UQ) . 

CONFIGURATIOU 6 (Studded g r l d  deck) 

Configuration numbar 6 c o n s i s t s  o f  studded g r i d  

deck, and a r e  mf tro types. 

Conffgurrtior 6A conslsts o f  transverse unrcrrated 

wrbcrt crossed by tnrsarrrted curved .embers. The s t u d s  

a r a  usually a t  the jrrnctfon p o f r t r .  

16 



The s e c o n d  t y p e  ( C o n f l q s r a t l o n  68) I s  a l o n g i t u d i n a l l y  

;?rrated member  crossed by u n s e t r a t e d  curved members w l  t h  

s t u d s  a t  the j u n c t l o n  p o i n t s .  

O n  a l l  f o u r  o f  t h e  studded b r i d g e s  f a i r  t o  good 

\ . h i c l c  control  war observed.  However, I n  some I n s t a n c e s  

r i d e  skia was n o t l c c d  on b r a k i n g .  The decclerometer 

r e a d i n g s  ranged from 20 to  3 3 ;  t h e  average o f  27 I s  

considered p o o r ,  b u t  was the lowest of a l l  c o n f l g u r a t j o n s .  

I n  g e n e r a l ,  the b r i d g e  decks utre found t o  be worn, i n  

some 4 n s t r n c r s  polished and i n  a l l  C I S I S  studs ware 

damaged or a l s r i n g .  C u r i o u s l y  enough. the b e s t  d r c -  

elerewater r e a d i n g s  were recorded f o r  the b r l d g e  (Route  1 

& 9 A C o n f l g u r r t l o n  68) w i t h  t h e  h l g h t s t  t r a f f l c  volume and 
passhi c R I VSR 

greatest  g r i d  wear.  

- 
The four brldges I n  t h l r  group arc:  

1 .  Corsons Inlet Ocean Dtlvr ( C o n f l g u r a t l o n  6 A ) .  

The d r i v e r s  noted good rehlcle  c o n t r o l  &ad s t r b l l l t y .  

The g r l d  deck was worn and the wheel paths polished. A 

few studs were a l t t l a g  f rom t h e  deck, b u t  the r e n a l n l n g  

17 



seented t o  be In f a i r  c o n d i t i o n .  The 1966 AADr was 1 , 1 5 V  

vehicles, which i s  a low voluute. The s t u d s  were installed 

t n  1960. The g r l d  deck i s  located j u s t  south o+ t t o i l  

b o o t + ,  there fore ,  the nor thbound t r a f f i c  m u z t  b r a k e  >!I 

the g r i d ,  causing greater uear a n d  p o l i s h f r l g .  The $Vera:. 

dtceleroreter r e a d h g  Y I L  33.  (poor) .  Southbound, the 

g r j d  appears upofn 18.8ViRg the t o l l  b o o t h .  The a v e r a g e  

deseltroacter reading w8s found t o  be 24, which i s  f d i r .  

2 .  County lout8 531 #. ~ r r s r j c  River Ofllette (Con- 

f i j u r a t t o n  @ A ) .  Goad rehlclc cantrol was noted  a t  35 m p h .  

Htmever, during the dccelerowtcr tests, t h e  v c h l c l e  was  

found t o  r l d e  s k i d .  The rvtrrge dccelerometer reading 

( g r i d )  ws 3 1 ,  uhlch f s  poor; the approaches a v e r a g e d  2 1  

( F a i r ) .  ?he studs arrd the deck were Worn a n d  a few s t u d s  

were m-f ts lng .  The rpproxlurte 1966 AAOT was 1,500 v e -  

h i c l e s .  No accident d a t a  were a v a i l a b l e .  

3 .  County Route 50 (Jrqul Pond), Morristown ( C o n f r g u -  

r a t i o n  6A).  Good vehicle control was noted at 35 rnph. 

However,  d a r i n g  the deceloroneter t e s t s  soae side s k l d  w a s  

not lccd.  The bridge deck was very worn a n d  several s t u d s  

were d s s l m g .  This deck u r l t k c  the  o thers  was  n o t  po1;sherl. 

The approrQmata 1906 M O T  was 3,200, which i s  low, and no 

accident  d a t a  wa$ avr~lablt. An avtrsgt  deceleroieter 

r e a d f n g  (gr id )  o f  32 was r a t e d  as  paor, whereas the ap- 

prOaCh@S 8Vrr8$8d 21 (frfr). 

4 .  Route I 8 9 ( t ruck)  P i s t a l c  R iver  ( C o n f i g u r a t f o n  3 8 ) .  

The p o r t f e n  @4 the &ck s t u d f e d  was studded and l o n g i t u d i n -  

a l l y  serrated. TM deck supfrcr was extremely worn, 
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pcil’c-heC atid d i r t y .  Tnc AADT o f  46,000 was considered a s  

vcr‘; h i q h  t r a f f i c  volume. An a v e r a g e  decelerometcr r e a d r n q  

o f  29  wa: c o n s t d c r e d  good,  a n d  w a s  the lorcstnreading o f  

a l l  L+*udded decks. 

OR I ~ E S T  

CONFIGURATION 7 (Blrxiilly s e r r a t e d )  

Ccnftguration n u m b e r  .7 i s  a box-type  g r i d ,  bfaxially 

serrated. The averagr  daceleromctrr r e a d f n g  for t h i s  group 

was 30 ,  whlch i 5  rated poor. On a l l  the brldgss the d r i v e r s  

noted poor dIreGttOr8l strbflity and c o n t r o l .  All decks o f  

this  type were worn and g r i d  edges were roundsd and p o l i s h e d .  

Dtceltrom8tcr reudl figs trken en the approaches rnnged 

from-24-35 ( f a i r  tu p o o r ) .  Readings gn the g r i d  deck 

ranged from 25-37 a l l  o f  whlch a r e  poor .  The b r i d g e s  

Cal?ing {nto t h i s  c o n f t g u t a t i o n  arc:  

1 .  Route 3 5 ,  Shark R i v e r  B e l m a r .  The d r i v e r  n o t e d  

poor d i r e c t l o n a l  s t a b i l i t y  and control .  The deck s u r f a c e  

was polisbed and rligbtly worn. T h t  1966 AAOT o f  22,670 

was h l g h .  Ten (10)  accidents  were reported t o r  tSre 

perfod s t u d i e d .  The average d c c e l e r o e r t r r  r e a d i n g  ( g r l d )  

o f  34 was consfder rd  poor, whereas, the approaches averaged 

2 9 .  

2 .  Route 9, N i c o t c  Creek, Port Republ ic .  Poor v c h l c l e  

control  and I very Worn and polished deck u e r e  obrervcd. 

The Ah07 f a r  t h i s  deck w r s  2,570 which 4s low. No 

accidents r a r e  r e p o r t e d  f o r  the  p e r l o d  t t u d l t d .  lbo average 



anceleroneter r e a d i n g  o f  2'5 uas consjdered poor .  

3 .  Route 9 ,  Bass R i v e r  New G r e t n a .  T h e  d r i v e r  n o t e d  

poor vehicle c o n t r o l .  The g r i d  HIP worn and polished an( :  

t h e  a rerage  deceleronetcr r e a d i n g  ( g r i d  and a p p r o a c h e s )  

w a s  31 ( p o o r ) .  The 1966 A A O T  o f  4,100 was low. 

4 .  Route SO, Tuckahoc R i v e r .  The driver  n o t e d  p o o r  

v e h i c l e  control and the g r i d  was f o u n d  t o  be worn a n d  

pollshed. The 1966 A A O T  o f  4,600 was low. S i x  ( 6 )  a c c l -  

dents  were reported f o r  the per iod s t u d i e d .  The average 

dkceteroncter  r r r d l n g  o f  31 W I S  cons idered  p o o r .  
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D A T A  S H E E T  SERIES 

CONFIGURATION 1 
I 

R O U T E  47 M A N A N T I C O  C R E E K  

D i r e c t i o n  o f  
T r a f f i c  

\ 

Descri t i o n :  B r i d g e  1 4 6 '  l o n g ,  g r i d  d e c k  9 7 '  l o n g ,  2 - 1 5 '  i m r l - k  2"x3"  r e c t a n g u l a r  g r i d ,  l o n g i t u d i n a l  s e r r a t i o n  
%'I d e e p .  

Geometrics: F l a t  g r a d e ,  no s i g h t  p r o b l e m .  

Approach :  B i t u m i n o u s  w i t h  d o l o m i t e  a g g r e g a t e .  

B u i l t :  1925  

_I__ A A D T :  5,200 

Speed  l imi t :  50 m p h .  

G r i d  c o n d i t i o n s :  worn and  p o l i s h e d .  

Drivers comments:  Poor  s t a b i l i t y  and  c o n t r o l  a t  50  m p h .  

James  Brake  Decelerometer R e a d i n g s  ( w e t )  
G r i d  - Ranae 26 - 33 ( A  v e r a a e  2 8 . 5 )  

I .. 
Approach  - 29 - 29 

A c c i d e n t :  none r e p o r t e d  

21 



CONFIGURATION 1 

R O U T E  40 - ATLANTIC C I T Y ,  INSIDE T H O R O F A R E  

D i r e c t i o n  o f  
T r a f f i c  

D e s c r i p t i o n :  B r i d g e  4 2 1 '  l o n g ,  g r i d  deck 7 2 '  l o n g ,  4 - 1 5 . 5 '  
l a n e s ;  2 " x 3 "  r e c t a n g u l a r  g r i d ,  l o n g i t u d i n a l  s e r r a t i o n  1 / 1 6 "  
d e e p .  

G e o r n e t r i c s :  S l i g h t  g r a d e ,  no  s i g h t  p r o b l e m .  

A p p r o a c h :  B i t u m i n o u s  s u r f a c e  t r e a t m e n t .  

B u i l t :  1 9 2 8  

A A D T :  1 9 , 9 6 0  

S p e e d  l i m i t :  25  mph. 

G r i d  c o n d i t i o n s :  worn  a n d  p o l i s h e d .  

Drivers c o m m e n t s :  F a i r  c o n t r o l  a t  25 mph. 

James B r a k e  D e c e l e r o m e t e r  R e a d i n g s  ( w e t )  
G r i d  - 2 8  ( o n l y  o n e  t a k e n )  

I A p p r o a c h  - n o n e  t a k e n  

A c c i d e n t s :  S i x ,  ( n o  s k i d d i n g ) .  
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CONFIGURATION 1 

ROUTE 88 - POINT PLEASANT INLAND WATERWAY 

D i r e c t i o n  o f  
T r a f f i c  

\ 

Descri t i o n :  B r i d g e  1 4 8 '  l o n a ,  g r i d  d e c k  5 6 . 2 '  l o n g ,  2 - 1 5 '  
&'I r e c t a n g u l a r  g r i d ,  l o n g i t u d i n a l  s e r r a t i o n s  1 / 8 "  
deep .  

G e o m e t r i c s :  S t r a i g h t  a l i g n m e n t ,  f l a t  g r a d e .  

A p p r o a c h :  R e s u r f a c i n g  

B u i l t :  1 9 2 4  

A A D T :  1 9 , 4 3 0  

S p e e d  l i m i t :  3 5  m D h .  

G r i d  c o n d i t i o n s :  w o r n  a n d  p o l i s h e d .  

D r i v e r s  c o m m e n t s :  P o o r  c o n t r o l  a t  3 5  m p h .  

J a m e s  B r a k e  Decelerometer  R e a d i n g s  ( w e t )  
G r i d  - 4 0  ( o n l y  o n e  t a k e n )  
A p p r o a c h  - . non ' e  t a k e n  

A c c i d e n t s :  T h i r t e e n ,  ( n o  s k i d d i n g ) .  

2 3  



CONFIGURATION 1 

R O U T E  71 - S H A R K  RIVER, B E L M A R  

D i r e c t i o n  o f  
T r a f f i c  

Desc r i  t i o n :  B r i d g e  858 '  l o n q ,  g r i d  deck 7 5 . 8 '  l o n g ,  4 - 1 2 . 5 '  6" r e c t a n g u l a r  g r i d ,  l o n g i t u d i n a l  s e r r a t i o n  1 /8"  
deep. 

G e o m e t r i c s :  S t r a i g h t  a l i g n m e n t ,  s l i g h t  g r a d e .  

Approach : A s p h a l t  b l o c k s  

B u i l t :  1932 

- A A D T :  1 3 , 7 0 0  

Speed l i m i t :  35 m p h .  

G r i d  c o n d i t i o n s :  worn and p o l i s h e d .  

Drivers comments:  F a i r  c o n t r o l  a t  35 m p h .  

James Brake  D e c e l e r o m e t e r  Read ings  ( w e t )  
G r i d  - 2 9  - 30 (Average  2 9 . 5  
Approach 2 2  - 25 (Average  2315)  

I A c c i d e n t s :  T e n ,  no s k i d d i n g .  
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I 

D i r e c t i o n  
T r a f f i c  

R O U T E  52 - F I N G E R  C H A N N E L ,  O C E A N  CITY 

o f  

Desc r i  t i o n :  B r i d g e  1 , 0 2 5 '  l o n q ,  g r i d  deck 9 1 '  l o n 7  4 - 1 0 '  
Ed- - -  g r i d  2"x3"  l o n q i t u d i n a l l y  s e r r a t e d  1 / 1 6 "  d e e p .  

G e o n e t r i c s :  Poor s i q h t  d i s t a n c e s  a t  bo th  a p p r o a c h e s ,  
s t eep  g r a d e  and s h a r p  c u r v e s  on e i t h e r  s i d e .  

Approach:  C o n c r e t e  w i t h  exposed  g r a v e l  a g g r e g a t e .  

B u i l t :  1932  

A A D T :  13 ,450  

Speed l i m i t :  35 m p h .  

G r i d  c o n d i t i o n s :  worn and p o l i s h e d .  

C r i v e r s  comments: F a i r  c o n t r o l  a t  35 m p h .  

James Brake D e c e l e r o m e t e r  Read ings  ( w e t )  
G r i d  - 31 - 34 ( A v e r a q c  3 2 . 5 )  
Approach - 18- 23 (Average  2 0 . 5 )  

A c c i d e n t s :  9 0 ,  ( 2 0  s k i d d i n q  a c c i d e n t s ) .  
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CONFIGURATION 2 

ROUTE 52 - S H I P S  CHANNEL, SOMERS P O I N T  

D i r e c t i o n  o f  
T r a f f i c  

D e s c r i  t i o n :  B r i d g e  1 , 4 4 4 '  l o n g ,  g r i d  6 1 '  l o n g ,  ( 4 )  1 2 . 5 '  & edges s e r r a t e d  3 /16 "  deep.  

Geometries: Good s i g h t  d i s t a n c e  b o t h  s i d e s .  

A p p r o a c h :  C o n c r e t e  

B u i l t :  1 9 3 2  

AADT: 13,450 

Speed l i m i t :  50 mph. 

G r i d  c o n d i t i o n s :  w o r n  a n d  p o l i s h e d .  

D r i v e r s  comments: Good c o n t r o l  a t  50 mph. 

_1_ 

James B r a k e  D e c e l e r o m e t e r  R e a d i n g s  ( w e t )  
G r i d  - 32 - ( A v e r a q e  32.5) 
A p p r o a c h  - 1 9  - - Z O  ( A i e r a g e  1 9 . 5 )  

A c c i d e n t s :  E l e v e n  + one s k i d d i n g .  
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CONFIFURATION 3 

R O U T E  35 - M R N A S Q U A N  RIVER BRIDGE 

D i r e c t i o n  
T r a f f i c  

of 

Descri  t i o n :  Bridge 5 5 6 '  l o n g ,  g r i d  deck 1 1 2 . 8 '  l o n g ,  -rq-&T anes t s h o u l d e r ,  t o t a l  6 8 . 2 '  wide ;  g r i d  2 3 / 4 "  
x 2  3 / 4 "  c u r v e d - s e r r a t i o n  1 /8! '  deep.  

Geometr ics :  S t r a i g h t  a l i g n m e n t  f l a t  grade good s i g h t  
d i s t a n c e .  

Approach: Medium s i z e  a g g r e q a t e  - exposed.  

B u i l t :  1950 

A A D T :  1 8 , 6 0 0  

Speed l i m i t :  40 mph. 

G r i d  c o n d i t i o n s :  worn a n d  p o l i s h e d .  

D r i v e r s  comments: F a i r  c o n t r o l  a t  40 m p h .  

James Brake Decelerometer  Readinqs ( w e t )  
Grid - 36 - 36 ( A  verage  36)  
Approach - 22 - 2 5  (Averaqe 2 4 )  

A c c i d e n t s :  S e v e n t e e n ,  ( 5  were s k i d d i n g  a c c i d e n t s ) .  
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CONFIGURATION 3 

ROUTE 30 - B E A C H  T H O R O F A R E ,  ATLANTIC CITY 

D i r e c t i o n  o f  
T r a f  f i c 

Descri t i o n :  B r i d g e  4 9 2 '  l o n g ,  g r i d  deck 6 9 '  l o n g ,  ( 6 )  1 2 . 5 '  

l o n g i t u d i n a l l y  1 / 8 "  d e e p .  
2 3 / 4 " x 2  1 / 2 "  s e r r a t e d  c r o s s  g r i d ,  s e r r a t e d  

G e o m e t r i c s :  S l o p i n g  c e n t e r ,  b a r r i e r  c u r b .  

A p p r o a c h :  C o n c r e t e  w i t h  e x p o s e d  g r a v e l  a g g r e g a t e .  

B u i l t :  1 9 4 6  

A A D T :  1 9 , 5 0 0  

S p e e d  l i m i t :  50 mph.  

G r i d  c o n d i t i o n s :  w o r n  a n d  p o l i s h e d .  

D r i v e r s  c o m m e n t s  : F a i r  c o n t r o l  . 
J a m e s  B r a k e  D e c e l e r o m e t e r  R e a d i n g s  ( w e t )  
G r i d  - 33 - 3 5  ( A v e r a g e  3 4 )  
A p p r o a c h  - 20 - 2 4  ( A v e r a g e  2 2 )  

A c c i d e n t s :  S i x ,  n o  s k i d d i n g  a c c i d e n t s .  
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C 0 N F I G U R AT I 0 N 4 

R O U T E  70 - RIVIERA BEACH 

D i r e c t i o n  o f  
T r a f f i c  

D e s c r i p t i o n :  B r i d g e  6 2 5 '  l o n g ,  g r i d  deck  6 4 '  l o n g  2 - 2 4 '  
l a n e s ;  g r i d  c o n c r e t e  f i l l e d .  

Georne t r i c s :  S t r a i g h t  a l i g n m e n t  f l a t  g r a d e ,  good s i g h t  
d i s t a n c e .  

Approach:  Gravel  a g g r e g a t e  - e x p o s e d .  

B u i l t :  1936 

A A D T :  15 ,400  

Speed l i m i t :  50 m p h .  

G r i d  c o n d i t i o n s :  F a i r  c o n d i t i o n .  

Drivers comments: Good c o n t r o l ,  same a s  paved roadway.  

- 

James Brake  D e c e l e r o m e t e r  Reading ( w e t )  
G r i d  - 30 - 30 ( A  v e r a a e  301 . ~ a -  - 
Approach - 20 - 24 ( A v e r a g i  22 .25 )  

Acci dents  : no a c c i  d e n t s  r e p o r t e d .  
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C O N F I G U R A T I O N  5 

O C E A N  A V E N U E  - SHARK R I V E R  INLET, B E L M A R  

D i r e c t i o n  
T r a f f i c  

o f  

\ 

D e s c r i p t i o n :  B r i d g e  1 2 3 '  l o n g ,  g r i d  deck 9 3 '  l o n g ,  4 - 1 0 '  
l a n e s ;  g r i d  2 3 / 4 " x 2  3 / 4 "  curved g r i d ,  c u r v e d  s e r r a t i o n s .  

G e o m e t r i c s :  Upgrade o n  n o r t h ,  downgrade s o u t h .  

Approach:  B i tuminous  s u r f a c i  n g  

B u i l t :  1 9 3 6  

- A A D T :  5 , 9 6 0  

Speed l i m i t :  25 m p h .  

Gr id  c o n d i t i o n s :  Good c o n d i t i o n ,  n o t  p o l i s h e d .  

Drivers coniments: Good c o n t r o l .  

James Brake  D e c e l e r o m e t e r  Readings  (we t )  
G r i d  - 28 ( 1  r e a d i n g  t a k e n )  
Approach - no d a t a  

A c c i d e n t s :  no d a t a .  
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CONFIGURATION 6A 

O C E A N  DRIVE - CORSOW'S I N L E T  

D i r e c t i o n  
T r a f f i c  

\ 
o f  

Descri t i o n :  B r i d g e  0 . 3  miles  l o n g ,  g r i d  5 6 '  l o n q  2 - 1 2 '  
1 6  - s t u d d e d  no s e r r a t i o n s .  

G e o m e t r i c s :  S o u t h  e n d  r o a d  curves  t o  west ,  3% g r a d e  on 
b r i  d g e  a p p r o a c h .  

A p p r o a c h :  C o n c r e t e  w i t h  good  m o r t a r  c o v e r .  

B u i l t :  1 9 4 8  ( s t u d s  1 9 6 0 )  

A A D T :  1 , 1 5 0  

S p e e d  l i m i t :  2 5  mph. 

G r i d  c o n d i t i o n s :  worn  a n d  wheel p a t h  p o l i s h e d ,  s t u d s  mi s s ing .  

Drivers c o m m e n t s :  Good c o n t r o l  a n d  s t a b i l i t y .  

J a m e s  B r a k e  D e c e l e r o m e t e r  R e a d i n q s  ( w e t )  
G r i d  - S o u t h b o u n d  23  - 25 ( A v e r a q e T ! o r t h b o u n d  3 2  - 34 
( A v e r a g e  3 3 )  
A p p r o a c h  - 1 9  - 21 ( A v e r a g e  1 9 . 7 5 )  

A c c i d e n t s :  no d a t a .  

3 1  



C O N F I G U R A T I O N  6 A  

R O U T E  531 - PASSAIC R I V E R ,  G I L L E T T E  

D i  r e c t  ion 
T r a f f i c  

o f  

Descri  t i o n :  Bridge 8 7 '  l o n q ,  g r i d  deck 8 7 '  l o n g ,  2 - 1 0 '  

Geometr ics :  Good s i g h t  a n d  a l i g n m e n t  n o r t h ,  curve  and down 
grade  o n  south  approach .  

+ g r i d  - s t u d d e d ,  ( n o n  s e r r a t e d )  t r a n s v e r s e  members. 

A p p r o a c h :  R e s u r f a c i n g  

B u i l t :  n o  d a t e  

A A D T :  approximate 1 ,500  

Speed l i m i t :  35 m p h .  

G r i d  c o n d i t i o n s :  S t u d s  and deck w o r n ,  s tuds  m i s s i n q .  

D r i v e r s  comments: Good c o n t r o l ;  d u r i n g  d e c e l e r o m e t e r  t e s t s  
c a r  sk idded  t o  t h e  r i a h t .  

James Brake Decelerometer  Readinqs ( w e t )  
G r i d  - 29 - 32 A verage  30.7) '  
Approach - 21 - ( 2 1  (Averaqe 21)  

- - 

A c c i d e n t s :  no d a t a .  
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C O N F I G U R A T I O N  6A 

C O U N T Y  ROAD - J A Q U I  C R E E K ,  M O R R I S T O W N  

D i r e c t i o n  o f  
T r a f f i c  

D e s c r i p t i o n :  B r i d g e  53' l o n g ,  g r i d  deck  53' l o n g  2 - 1 0 '  
l a n e s ;  g r i d  s e r r a t e d  t r a n s v e r s e l y  s t u d s  a t  j o i n t s .  

G e o m e t r i c s :  Poor  s i g h t  d i s t a n c e  b o t h  approaches  p o o r  
a l i g n m e n t  b o t h  a p p r o a c h e s .  

Approach :  R e s u r f a c i n g  

B u i l t :  no d a t e  

AADT:  A p p r o x i m a t e  3,200 

Speed l i m i t :  35 mph. 

G r i d  c o n d i t i o n s :  Ve ry  p o o r  c o n d i t i o n  o f  s t u d s  and d e c k .  

D r i v e r s  comments: Good c o n t r o l .  

James B r a k e  D e c e l e r o m e t e r  Read ings  ( w e t )  
G r i d  - 32  - 32 ( A  v e r a q e  3 2 )  
Approach  - 21  - - 2 l  ( A i e r a g e  2 1 )  

A c c i d e n t s :  no d a t a .  
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CONFIGURATION 6B 

R O U T E  1 & 9 ( t r u c k )  PASSAIC RIVER 

D i r e c t i o n  o f  
T r a f f i c  

D e s c r i p t i o n :  Bridge - s e r r a t i o n  on  l o n g i t u d i n a l  members, 
s t u d s  a t  j u n c t i o n  p o i n t s  o f  c r o s s  g r i d s ,  1 l a n e  s t u d d e d .  

Geometr ics :  Good s i g h t  d i s t a n c e ,  no  c e n t e r  b a r r i e r .  

Approach: C o n c r e t e ,  l a r g e  a g g r e g a t e  - exposed.  

B u i l t :  no  d a t e  

A A D T :  46,000 

Speed l i m i t :  45 m p h .  

G r i d  c o n d i t i o n s :  Very p o o r  c o n d i t i o n  o f  s t u d  a n d  d e c k s ,  
v a n a n d  p o l i s h e d .  

D r i v e r s  comments: F a i r  c o n t r o l .  

James Brake Decelerometer  Readings ( w e t )  
G r i d  - ( s t u d d e d )  20 - 20 (Average 2 0 )  - r a t e d  as  f a i r  
( u n s t u d d e d )  28 - 31 (Average 2 9 . 5 )  - r a t e d  a s  p o o r  
Approach - 26 (‘Averaqe 2 6 )  - r a t e d  as  poor 

A c c i d e n t s :  Seven,  ( 4 )  s k i d d i n g  a c c i d e n t s .  
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- C O N  F I G U R A T  I O PI 7 

R O U T E  35 - S H A R K  RIVER, B E L M A P ,  - -- 

D i r e c t i o n  
T r a f f i c  

/ 

o f  

a 

D e s c r i p t i o n :  Br idqe  4 7 8 '  l o n q ,  g r i d  deck 82 '  l o n q ,  4 - 1 0 '  
l a n e s :  g r i d  3 " x 2  1 / 4 I i  s e r r a t e d  box- type  g r i d .  

Geornetr ics :  S t r a i g h t  a l i g n m e n t ,  f l a t  g r a d e .  

Approach: B i t u m i n o u s  c o n c r e t e  s u r f a c e .  

B u i l t :  1927 ( 1 9 6 0 )  

A A D T :  2 2 , 6 7 0  

Speed l i m i t :  3 5  m p h .  

Grid condi  t i o n s  : worn a n d  po 1 i s h e d .  

D r i v e r s  comments: Poor  d i r e c t i o n a l  s t a b i 1 i t . y .  

James Brake D e c e l e r o m e t e r  Readings ( w e t )  
Grid - 3 1 -  3 7  (Averaqe  3 4 )  
Approach - 2 4  - 32 (Average  2 9 )  

A c c i d e n t s :  Ten,  3 s k i d d i n q  a c c i d e n t s .  
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D i r e c t i o n  
T r a f f i c  

CONFIGURATION 7 

R O U T E  9 - N A C O T E  C R E E K ,  P O R T  RE,PUBLIC 

o f  

D e s c r i p t i o n :  Br idqe  2 5 0 '  l o n g ,  g r i d  deck  3 7 '  l o n g ,  2 - 1 5 '  
l a n e s ;  g r i d  2 1 / 2 " x 2 "  s e r r a t e d  g r i d  s e r r a t i o n  1 / 1 6 "  d e e p .  

G e o m e t r i c s :  F l a t  g r a d e ,  s i g h t  l i m i t a t i o n s  on Nor th  
a p p r o a c h .  

Approach:  Wooden p l a n k  and deck  a p p r o a c h e s ,  p a t c h e d .  

B u i l t :  1922 

A A D T :  2 ,570  

Speed  l i m i t :  50 m p h .  

G r i d  c o n d i t i o n s :  v e r y  worn and p o l i s h e d .  

Drivers comments:  Poor  c o n t r o l .  

James Brake  D e c e l e r o m e t e r  Read ings  ( w e t )  
G r i d  - 25 ( A v e r a q e  2 5 )  
Approach - - n o  d a t a  

A c c i d e n t s :  none r e p o r t e d .  
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3 i  r e c t i  on 
T r a f f i c  

C O N F I G U R A T I O P !  7 

ROUTE 9 - B A S S  R I V E R ,  N E N  G K E T N A  

o f  

D e s c r i p t i o n :  B r i d g e  3 4 2 '  l o n g ,  g r i d  deck 3 8 '  l o n g ,  2 - 1 5 '  
l a n e s ;  g r i d  2 1 / 2 " x 2 "  b o x - t y p e  s e r r a t e d  g r i d ,  s e r r a t i o n s  
1 / 1 6 "  deep .  

G e o m e t r i c s :  F l a t  g r a d e  s o u t h  a p p r o a c h ,  s l i g h t  g r a d e  and 
s i g h t  l i m i t a t i o n  on n o r t h  a p p r o a c h .  

Approach : Wooden b l o c k s  w i t h  a s p h a l  t o v e r 1  a y .  

B u i l t :  1924 

A A D T :  4 ,100  

Speed l i m i t :  40 m p h .  

1 

- 

G r i d  c o n d i t i o n s :  worn and p o l i s h e d .  

D r i v e r s  comments:  Poor  c o n t r o l .  

James Brake D e c e l e r o m e t e r  Read ings  ( w e t )  
G r i d  - 30 - 3 3  ( A v e r a a e  3 1 . 5 )  
Approach - 28 - ' 3 5  (AGerage 5 0 . 7 5 )  

- A c c i d e n t s :  One, n o ( s k i d d i n q  a c c i d e n t s ) .  
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C O N F I G U R A T I O K  7 

R O U T E  50 - T U C K A I I O E  R I V E R ,  T U C K A H O E  
__I-_ ---- 

D i r e c t i o n  o f  
T r a f f i c  

Descri  t i o n :  Bridge 1 7 5 '  l o n q ,  g r i d  deck 3 C '  l o n q ,  2-15 '  

1/16' '  deep.  
+ g r i d  2 1 / 2 " x 2  1 / 2 "  s e r r a t e d  box-type g r i d ,  s e r r a t i o n s  

Geometr ics :  No s i g h t  problem, s l i g h t  g r a d e .  

Approach: Bituminous o v e r l a y  over  b l o c k s .  

B u i l t :  1 9 2 6  

A A D T :  4 , 6 0 0  

Speed l i m i t :  50 mph. 

Grid c o n d i t i o n s :  worn  and p o l i s h e d .  

D r i v e r s  comments: P o o r  c o n t r o l .  

James Brake Decelerometer  Readings ( w e t )  
G r i d  - 30 - 32 (Average 31)  
A p p r o a c h  - no d a t a .  

Accidents :  S i x ,  ( 2  s k i d d i n g  a c c i d e n t s ) .  
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D. SUMMARY AN9 RECOHHELOATIONS 

The f i n d i n g s  o f  t h i s  s t u d y  may be a s  follcws: 

1 .  Metallic g r l d  decks i n  general were f o u n d  t a  pos:e s 

pc?Jrer antl-skid p r o p e r t i e s  t h a n  p a v e d  roadway sur faces .  

James Brake Decelerontter r e a d i n g s  i n d i c a t e d  t h a t  t h e  paved  

approaches t o  the brfdgts h a d  b e t t e r  s k i d  retlrtance t h a n  

the  nctalltc g r i d  Qckr. S i x t e e n  of t h e  i u e t a l l i c  g r i d  deck; 

were r a t e d  poor rnd two f a i r ;  whereas, o n l y  two o f  t h e  p a v e d  

aDproacbef t o  tho brldges were rated poor, and a l l  others 

were rated froa ?air to good. 

2 .  S w r r t e d  g r l d  decks seemed t o  possess  poorer a n t i -  

r k l d  propertlot than the  s tudded decks ,  The serrations 

uben worn rnd polished became extremely s l ippery  when wet;  

uhereis, the studded decks even when worn and p o l i s h e d  

seerred to retrln some s k i d  reststance as avfdrnced by skid 

t e s t s  on the Route 1 & 9 Pasrrlc RIver Draw Bridge. Fur- 

thar  e x r n f n a t l o n  o f  t k l s  b r l d g t  deck showed b e t t e r  r k j d  
, 

r e s i s t a n c e  OR the skrdded p o r t l o n  o f  the deck than the 

serratad r t c t l o n .  

3. Concrete filled g r l d  decks IS evfdenced by the 
L\/pePP 

Route 70 R l r l c r a  Beach deck- found to possess poor a n t l -  

s k i d  p r o p e r t f e s .  Thlr m y  h a t t  been due t o  t h e  f a c t  t h a t  

the c o a o r r t o  d i d  n o t  completely cover thr s t e e l  members. 

The pcotru&Irry r-1 ~ n b r r s  wor ld  o f f e r  I lower e o e f f f c f c n t  

o f  f r l c t l o r  t o  . tbr t ire  than would c o n c r e t e  t o  the t l r e .  
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I n  c o n c l u s i o n ,  the fol lowing recommendations a r e  of fered 

i n  an  a t t e m p t  t o  r e l t e v e  some o f  the  hazards a r i s i n g  f r o m  
t 

slippery c o n d i t i o n s  encountered an grld aeck s u r f a c e s :  

1 .  The i n s t a l l a t i o n  o f  non-rnoutltable center b a r r i e r s  

be considered i n  proventing head-on collisions, which are  

c o n s i d e r e d  the- A o s t  ser ious  type o f  a c c i d e n t .  

barrier would be i n s t a l l e d  on a11 b r i d g e s  having an  AADT 

volume o f  5,000 d r  r b r e ,  and on b r i d g e s  hav ing  a h i s t o r y  

The 

o f  h i g h  a c c i d e n t  rrt8s. 

2 .  In lnstancec where i t  i s  d e s i r a b l e  t o  f l l l  the 

g r l d  deck- w i t h  cancrrte (eg.  Route '70 R f v l e r a  S c a c h ) ,  i t  

i s  rcc'amrended t h a t  the deck b e - c o v e r e d  completely t o  

app.roxfmately one ( 1 )  lncb above the a c t a \ l l c  g r l d  work, 

thereby  allowing no contact  between t h e  t i r e  and the metal .  

3 .  C u r r e n t l y ,  the S t a t e  of New Jersey i s  responsible  

f o r  the maintenance of  some f o r t y  (40 )  brldges w i t h  s e r -  

rated a n d  studded n e t a l l f c  g r l d  decks. A t  t h i s  time, 

r e l a t i v e l y  l f t t l e  i s  known about  t h e  r f f e c t s  o f  v a r i o u s  

gr id  c o n f i g u r a t i o n s  on s k i d  r e s i s t a n c e  and v e h i c l e  c o n t r o l .  

I t  f s  f e l t  t h a t  further s t u d i e s  should be conducted ex- 

amining the re la t ionsh ip  o f  e x i t t l n g  and other types o f  

grid configurations . w i t h  r e s p e c t  to  t h e  v e h i c l e  t i r e  un- 

der both  wet  and .dry condit ions .  

The use o f  a movie-crmcrr t o  obrervo the in terp lay  

betwren the t l r 8  r a d - t h e  deck was found t o  be a useful' 

too\, 

f u l  d a t r .  

Addltiorrrl  w - t k  along these lines r a y  y i e l d  use- 
.,* 

i . .  

' C  
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.+. I t  m a y  be i n t e r e s t i n g  t o  n o t e  f r o m  t h e  s k l d  t e s t  

d d t a  ar ,J  a l s o  Table  2 t h a t  t h e  studded decks  seemed t o  

p G s s e s s  s j i g h t i y  b e t t e r  a n t i - s k i d  c h a r a c t e r ; s t r c s  u n d e r  

w e t  c c n d i t i o n s ,  than t h e  s e r r a t e d  decks.  I t  may be d r s i r -  

a b l e  i n  t t tc  f u t u r e  t o  c r e a t e  o t h e r  e x p e r i m e n t a l  studded 

deck L o n f i g u r a t i o n r  and conduc t  coaparatlve s k i 0  s t Q d i e s  

be tweep t h e  s tudded  and s e r r a t e d  g r l d s .  Existing m e t d l l f r  

b r i d g e  decks t h r o u g h o u t  the S t a t e  c o u l d  be studded, and 

e f f e c t i v e l y  used i n  t h e s e  e x p e r i m e n t s .  The d e s i r a b l e  

e f f e c t s  o f  studdlng I s e r r a t e d  g r i d  ary  be n o t e d  by t h e  

r e l a t i v e l y  good s k l d  ras l t tance  vrluc of t w e n t y  ( 2 0 )  f o r  

t h e  Route 1 & 9 b r i d g e  deck, P a s s a l c  R i v e r .  

D e t e r i o r r t i n g  c o n c r e t e  brfdge  decks may be r l s o  used 

I n  t h e s e  e x p e r i m e n t s  by c o n v e r t i n g  them i n t o  s tudded  metal- 

l i c  g r i d  decks .  This may be accomp l l shed  by o v e r l a y i n g  t h e  

damaged c o n c r e t e  decks w i t h  a s t e e l  g r l d .  

Each grid s e c t i o n  w o u l d  have I metal s t r i p  we?ded t o  

the bottom of t h e  g r l d  on t h r e e - f o o t  c e n t e r s  d r l l l e d  w l t h  a 

3 / 4  i n c h  o p e n l n q .  t o  serve as 8 t e m p l a t e  f o r  d r i l l i n g  t h e  

p r e v e n t  movement a n c h o r  b o l t  holes  i n s e r t e d  i n  the decks t o  

of  the s r c t l o n .  

A n c h o r t n g  woul-d be accoapllshcd by d r  lling a 3 / 4  i n c h  

h o l e  i n t o  t h e  f l n  concrete deck a t  each t,mplatt location. 

A 1 / 2  i n c h  l a g  b o l t ,  f l t t e d  w l t h  an expander  wou ld  be i n -  

s e r t e d  i n t o  r a c k  drilled hole so t h a t  the grid wou ld  be 

b rough t  i n t o  l n t f m r t c  c o n t a c t  w i t h  t h e  s lab  and drawn up 

firmly i n  A manner t o  prcvant  any f u t u r e  n o v c n c n t .  The 

m e t a l l i c  deck could then be stadded I n  the  conwmtional  

manner. 
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T h i s  method of r e s t o r l n g  damaged concre te  g r i d  decks 

h a s  been used  by t h e  Connect lcut  Hfghnay Depar tment .  They,  

however, e l e c t e d  t o  f l l l  t h e  grid spaces  w i t h  a bl turn inaus  

m i x t u r e  and then hot-mixed the e n t l r c  s u r f a c e .  

I t  was reported by the  S t a t e  o f  Connect icut ,  t h a t  t h i s  

type o f  r e s t o r a t i o n  would t a k e  a b o u t  a day t o  accomplish, 

whlle s t r u c t u r e s  betag  r e p a i r e d  I n  the normal  manner were 

partially c l o s e d  t o  O r a f f l c  for about one month. The e x p e r i -  

mental technique was enpected t o  yleldl a c o s t  reduct ion  o f  

about  20%. 
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