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SUMMARY 

The Greene County,  Iowa o v e r l a y  p r o j e c t ,  comple ted  i n  
Oc tober  1973,  was i n s p e c t e d  on Oc tober  16 & 1 7 ,  1978 a f t e r  
f i v e  y e a r s  o f  s e r v i c e .  

The 33 f i b r o u s  c o n c r e t e  s e c t i o n s ,  f o u r  CRCP s e c t i o n s ,  
two mesh r e i n f o r c e d  and two p l a i n  c o n c r e t e  s e c t i o n s  w i t h  
doweled r e i n f o r c e m e n t  w e r e  r a t e d  r e l a t i v e  t o  e a c h  o t h e r  on 
a  s c a l e  o f  0  t o  100. The r a t i n g  was conduc ted  b y  t h e  o r i g i -  
n a l  members o f  t h e  P r o j e c t  P l a n n i n g  Committee, Iowa DOT, 
Iowa C o u n t i e s ,  F e d e r a l  Highway A d m i n i s t r a t i o n ,  U n i v e r s i t y  
o f  I l l i n o i s  and i n d u s t r y  r e p r e s e n t a t i v e s .  I n  a l l ,  t h e r e  
w e r e  23 r e p r e s e n t a t i v e s  who r a t e d  t h i s  p r o j e c t .  The 23 
v a l u e s  were  t h e n  averaged  t o  p r o v i d e  a  f i n a l  r a t i n g  number 
f o r  e a c h  s e c t i o n .  

The h i g h e s t  p a n e l  r a t i n g  ( 9 0 )  was a s s i g n e d  t o  t h e  5- 
i n c h  t h i c k ,  deformed b a r  r e i n f o r c e d  PCC s e c t i o n s ;  an 86  
t o  a  3- inch t h i c k ,  160 lbs .  o f  f i b e r  and 600 l b s .  o f  cement 
on a  p a r t i a l  bonded s u r f a c e ;  a n  84  t o  t h e  4 - inch  CRCP 
w i t h  e l a s t i c  j o i n t s  (bonded) and an  8 4  t o  a  4 - inch  mesh 
r e i n f o r c e d  s e c t i o n .  

One o f  t h e  major  f a c t o r s  i n f l u e n c i n g  performance  
a p p e a r s  t o  be  t h e  t h i c k n e s s .  I n  t h e  f i b r o u s  c o n c r e t e  over -  
l a y s ,  t h e  g r e a t e s t  i n f l u e n c e  a p p e a r s  t o  b e  t h e  f i b e r  c o n t e n t .  
O v e r l a y  s e c t i o n s  c o n t a i n i n g  160 1b/yd3 o f  f i b e r  a r e ,  i n  
a lmos t  a l l  c a s e s ,  o u t p e r f o r m i n g  t h o s e  c o n t a i n i n g  60 o r  100 
~ b / ~ d ~ .  

I t  i s  o b v i o u s  a t  t h i s  t i m e  t h a t  t h e  3-inch t h i c k  f i b r o u s  
c o n c r e t e  o v e r l a y s  a r e ,  i n  g e n e r a l ,  o u t  p e r f o r m i n g  t h e  2-inch 
t h i c k  s e c t i o n s .  

The pe r fo rmance  o f  t h e  f i b r o u s  c o n c r e t e  o v e r l a y s  a p p e a r s  
t o  b e  f a v o r a b l y  i n f l u e n c e d  by: 

(1) The u s e  o f  h i g h e r  a s p e c t  r a t i o  f i b e r  (0.025 x 2.5 
i n c h e s )  v e r s u s  (0 .010 x 0.022 x 1 . 0  i n c h e s )  

( 2 )  The u s e  o f  a  lower  cement  c o n t e n t  ( 600 v e r s u s  
750 1b/yd3) 

However, t h e s e  t r e n d s  a r e  less w e l l  d e f i n e d  and t h e  
improvements i n  o v e r l a y  pe r fo rmance  a t t r i b u t e d  t o  h i g h  a s p e c t  



r a t i o  f i b e r s  and low cement c o n t e n t s  a r e  n o t  l a r g e  and may 
p rove  t o  b e  i n s i g n i f i c a n t .  

The i n t e n d e d  t y p e  o f  bonding was r e f e r r e d  t o  a s :  
1. Bonded; 2 .  P a r t i a l ;  3 .  Unbonded. Based upon p e r f o r -  
mance, t h e  s e c t i o n s  where bond was i n t e n d e d  a r e  i n  b e t t e r  
c o n d i t i o n  t h a n  t h e  p a r t i a l  o r  unbonded c o u n t e r p a r t s .  
D e l a m t e c t  s u r v e y  r e s u l t s  t h a t  bond was n o t  a c h i e v e d  even 
i n  t h e  "bonded" s e c t i o n s .  

Resea rch  on bonded pavement o v e r l a y s  i n  1976 and 1977 
by  t h e  Iowa DOT, C l a y t o n  County,  Iowa, C i t y  o f  W a t e r l o o  
and t h e  Iowa C o n c r e t e  Pav ing  A s s o c i a t i o n  p roves  t h a t  bond 
can be a c h i e v e d  w i t h  g r o u t  a p p l i e d  t o  a  p r e p a r e d  d r y ,  c l e a n  
s u r f a c e .  

The major  d i s t r e s s  i n  t h e  f i b r o u s  c o n c r e t e  o v e r l a y s  is 
t h e  p r e s e n c e  o f  numerous ,  l o n g i t u d i n a l  c r a c k s  o v e r  t h e  
widen ing  s e c t i o n .  I n  many c a s e s ,  t h i s  was b r o u g h t  a b o u t  b y  
f a i l u r e  t o  a c h i e v e  t h e  i n t e n d e d  o v e r l a y  t h i c k n e s s .  

The f o r m a t i o n  o f  l o n g i t u d i n a l  c r a c k s  i n  t h e  f i b r o u s  
c o n c r e t e  is  more p r e v a l e n t  i n  t h e  westbound l a n e  o v e r  t h e  
widen ing  s e c t i o n  where t r a f f i c  l o a d s  a r e  g r e a t e r .  I n  
s e c t i o n s  where f u l l  w i d t h  and f u l l  d e p t h  p a t c h i n g  w i t h o u t  
widen ing  was done t h e r e  i s  no e v i d e n c e  o f  l o n g i t u d i n  a 1  
c r a c k i n g .  

I t  is  f e l t  t h a t  t h e  l o n g i t u d i n a l  c r a c k s  over  t h e  widen- 
i n g  s e c t i o n  c o u l d  be  reduced  i f  h i g h e r  s t r e n g t h s  were a t t a i n e d ,  
minimum o v e r l a y  t h i c k n e s s  was m a i n t a i n e d  ar comple te  bond was 
a c h i e v e d .  
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A FIVE YEAR PERFORMANCE SUMMARY 

FIBROUS PC CONCRETE OVERLAY RESEARCH 

GREENE COUNTY, IOWA 

BACKGROUND 

The Greene County, Iowa o v e r l a y  p r o j e c t ,  completed i n  
October,  1973, i s  t h e  most comprehensive s tudy  every  under- 
taken of f i b r o u s  c o n c r e t e  a s  an ove r l ay  f o r  d e t e r i o r a t e d  
highway pavement. The three-mile  ove r l ay  p r o j e c t ,  cons t ruc t ed  
by H a l l e t t  Cons t ruc t ion  Company, inc ludes  33 t e s t  s e c t i o n s  o f  
f i b r o u s  conc re t e ,  f ou r  t e s t  s e c t i o n  o f  con t inuous ly  r e i n f o r c e d  
conc re t e  pavement (CRCP)  , two t e s t  s e c t i o n s  of  mesh r e i n f o r c e d  
c o n c r e t e ,  and two t e s t  s e c t i o n s  of dowel r e in fo rced  conc re t e .  

The mix and des ign  v a r i a b l e s  f o r  t h e  f i b r o u s  conc re t e  
ove r l ays  included: 

(1) Concrete mix design ( 3 )  
( 2 )  F i b e r  s i z e  ( 2 )  
( 3 )  Fiber q u a n t i t y  ( 3 )  
( 4 )  S p e c i a l  cements (Chem Comp R,  
( 5 )  Overlay th i ckness  ( 2 )  
( 6 )  J o i n t  spac ing  
( 7 )  Type o f  bonding ( 3 )  

Rep l i ca t e  s e c t i o n s  of s e v e r a l  o f  t h e  t e s t  s e c t i o n s  were 
cons t ruc t ed .  Table  1 and F igu re  1 summarize t h e  Greene 
County, Iowa ove r l ay  p r o j e c t .  

The ove r l ay  s i t e  i s  a  three-mile  s e c t i o n  of Greene 
County, Iowa, Road E-53 e a s t  of  J e f f e r s o n ,  Iowa. The o r i g i -  
n a l  Lincoln Highway, U.S .  30, p a r t i a l l y  r e i n f o r c e d  conc re t e  
pavement (8.5 inch t h i c k  and 18 f e e t  wide) was cons t ruc t ed  
i n  1921 and 1922 wi thout  j o i n t s .  A t  t h e  t ime o f  t h e  ove r l ay  
(1973) ,  t h e  o l d  pavement was very s e v e r e l y  cracked and s p a l l e d .  
The t r a f f i c  count  on t h e  pavement is approximately 1100 v e h i c l e s  
p e r  day wi th  4 t o  4*/0 t r u c k s  (counts  n o t  taken du r ing  h a r v e s t  
s ea son ) .  

P r i o r  t o  c o n s t r u c t i o n  of  t h e  ove r l ay ,  2 f e e t  wide con- 
c r e t e  s t r i p s  were cons t ruc t ed  on each s i d e  of t h e  o l d  pavement 
t o  i n c r e a s e  t h e  width  from 18 f e e t  t o  22 f e e t .  The widening 



TABLE 1. SUNMARY, GREENE COUNTY, IOWA OVERLAY PROJECT 

- -- - . -- - -- - - - -- - - - -- - - - - -- -- - -- - - -- -- ---- - -- -- - - - -  

f t a t i o n  F iber  Content Overlay J o i n t  Center Transverse 
Sect ion I f i ~ ~ ~ b e r s  - Cement ( l b s . )  -- Thickness Spacinq L ine  Cracks as o f  Skid 
Number B1.g i n  End ( l b s . )  1" 2 7 2 "  ( i n . )  Bond ( f t . 1  J o i n t  A p r i l  2, 1974 No. Remarks 
-- - - -. . 

PP A-- - - -- - -- -- - --- 
1 0 + 00 4 + 50 569 (Dowels) 5 P a r t i a l  20 Yes 4 43 Steel Dowels 1/2"x12' - 3 - f t  c / c  
2 4 + 50 9 + 00 569 (Mesh) 4 P a r t i a l  30 Yes 17 45 Steel Mesh 6" x 6" 
3 9 b 00 11 + 00 569 (CRCP Anchor) 4 Bonded 0 Yes 13 43 No crack in i t i a to rs -we lded  w i re  

mesh 
4 11 + 00 17 + 00 569 (CRCP) 4 Unbonded 8 Yes 114 44 Crack i n i t i a t o r s  8 - f t  c/c--58 

transv. cracks over i n i t i a t o r s  
4A 1 7 + 0 0  1 7 + 9 7  569 (CRCP) T r a n s i t i o n  t o  3 Unbonded R Yes 24 44 Crack i n i t i a t o r s  8 - f t  c/c--10 

transv. cracks over i n i t i a t o r s  
5 17 + 97 24 + 00 569 (CRCP) 3 Unbonded R Yes 140 42 Crack i n i t i a t o r s  8 - f t  c lc- -66 

transv. cracks over i n i t i a t o r s  
6 24 + 00 26 + 17 569 (CRCP Anchor) 3 Bonded 0 Yes 20 38 No crack in i t i a to rs -we lded  wi re 

-- 160 
100 -- 
100 -- 
100 -- 
160 -- 
100 - - 
100 -- 
160 -- 
160 - - 
-- 100 
- - 100 
- - 60 

(Mesh) 
(Dowels) 

1 00 - - 
160 - - 

P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  

Un bonded 
Bonded 
P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  
P a r t i a l  
Bonded 

On Grade 
Bonded 

P a r t i a l  
Unbonded 

40 FO Yes 
4 0 Yes 
40 Yes 
4 0 Yes 
40 Yes 
4 0 Yes 
40 No 
4 0 Yes 
40 Yes 
40 Yes 
40 Yes 
4 0 Yes 
40 Yes 
40 Yes 
4 0 Yes 
40 Yes 

0 No 

40 Yes 
See Remarks No 

P a r t i a l  40 Yes 
P a r t i a l  40 Yes 
P a r t i a l  40 FO Yes 
Bonded 40 FO Yes 
P a r t i a l  40 Yes 
P a r t i a l  40 No 
P a r t i a l  40 No 
P a r t i a l  40 Yes 
P a r t i a l  40 Yes 

Unbonded 40 Yes 
Bonded 4 0 Yes 
P a r t i a l  40 No 
P a r t i a l  30 Yes 
P a r t i a l  20 Yes 
P a r t i a l  Various No 

On Grade 40 Yes 
-- - 

- 

mesh 
7 50 FD- jo in ts  sawed f u l l  depth 
5 48 
4 4 7 
6 44 
0 40 
4 4 3 I 

6 44 
5 54 F l y  a s h a d d i t i o n  234 lbs .  r0 

3 54 F l v  ash a d d i t i o n  234 1 bs. I 

7 4 5 
3 32 
1 47 
5 46 
4 4 1 

17 35 
0 52 F l y  ash a d d i t i o n  234 lbs .  
0 52 Br idge deck over lay 2-114-in. 

depth 
4 46 Curb sect ion 
1 32 Chem Co~np 'W cement, transverse 

j o i n t s  4 0 - f t  c /c  east  h a l f  
on1 y 

2 4 1 
3 44 
7 44 FD- jo in ts  sawed f u l l  depth 

11 48 FD- jo in ts  sawed f u l l  depth 
8 41 
6 4 4 
8 40 
4 46 
7 4 2 
2 35 

15 4 1 
9 4 6 
7 50 Steel mesh 6" x 6" 

11 46 Steel dowels 1/2"x12' - 3 - f t  c l c  
0 50 F l y  ash a d d i t i o n  234 lbs .  
0 51 F l y  astr a d d i t i o n  234 lbs .  

--- - ____--- ___ ._ _ -_  - 



SECTION SECXION SECT ION 

NtIHBEK SECI'lOIl 1 SECTION 2 3 SECTION 4 TItANS SECI'ION 5 6 SECTION 7 SECTION R SECI'IOtl 9 SE(:I'ION 1 0  
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P 
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- 

P 
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s t r i p s ,  4  i nches  t h i c k ,  were c o n s t r u c t e d  o f  good q u a l i t y ,  l e a n  
u n r e i n f o r c e d  PCC on grade.  

Two b a s i c  c o n c r e t e s  were used i n  t h e  m a j o r i t y  of t h e  f i b -  
rous  c o n c r e t e  s e c t i o n s .  The mixes were chosen t o  r e p r e s e n t  
extremes i n  cement c o n t e n t ,  (Table  1) namely, 600 and 750 l b s .  
o f  cement p e r  cub ic  yard.  Other  f i b r o u s  c o n c r e t e s  used i n  t h e  
p r o j e c t  con ta ined  a  cement / f ly  a sh  mix ture  ( f i v e  s e c t i o n s )  o r  
a  sh r inkage  compensating cement (one s e c t i o n ) .  

The s t e e l  f i b e r s  used w e r e  0.010 inch  by  0.022 inch  b y  1.0 
i nch  long r e c t a n g u l a r  s l i t  s h e e t  s u p p l i e d  b y  t h e  U.S. S t e e l  
c o r p o r a t i o n  and 0.025 inch  OD b y  2.5 i nch  long drawn f i b e r  
s u p p l i e d  b y  t h e  A t l a n t i c  Wire Company, Branford,  Connec t icu t .  
F i b e r  a d d i t i o n  r a t e s  were 60, 100,  and 160 l b s .  p e r  cub ic  yard .  
Twenty-two o f  t h e  f i b r o u s  c o n c r e t e  s e c t i o n s  c o n t a i n  t h e  0.010 x 
0.022 x  1 .0  i n c h  f i b e r  w h i l e  e l even  c o n t a i n  t h e  0.025 x 2.5 i nch  
f i b e r .  

A l l  o f  t h e  conven t iona l  PCC and CRCP s e c t i o n s  w e r e  c o n s t r u c t e d  
u s i n g  t h e  Iowa DOT C l a s s  A c o n c r e t e  mix p ropor t ion  c o n t a i n i n g  569 
l b s .  of Type 1 cement, 1499 lbs. of  f i n e  agg rega t e ,  1522 l b s .  o f  
c o a r s e  agg rega t e  (1-1 /2  i nch  maximum s i z e ) ,  and 270 lbs. o f  wate r  
pe r  cub ic  ya rd  o f  conc re t e .  Two tes t  s e c t i o n s  were c o n s t r u c t e d  
wi th  PCC r e i n f o r c e d  w i t h  12 f o o t  long No. 4 b a r s  p laced  t rans ;  
v e r s e l y  on 3 f o o t  c e n t e r s  a t  a  d e p t h  of  2-1/2 inches .  Two tes t  
s e c t i o n s  were c o n s t r u c t e d  w i t h  PCC r e i n f o r c e d  w i t h  a  6  x  6 inch  
s t e e l  mesh ( w i r e  d iameter  = 1/8 i n c h )  p l aced  a t  h a l f  t h e  o v e r l a y  
dep th .  Twenty-two o f  t h e  f i b r o u s  c o n c r e t e  t e s t  s e c t i o n s  were 3  
i n c h e s  t h i c k  and e l even  w e r e  2  i nches  t h i c k .  The conven t iona l  
PCC t e s t  s e c t i o n s  were 4  and 5  inches  t h i c k  and t h e  CRPR s e c t i o n s  
were 3  and 4  inches  t h i c k .  

Most o f  t h e  f i b r o u s  c o n c r e t e  s e c t i o n s  had t r a n s v e r s e  j o i n t s  
(Table  1) saw c u t  (1/4 i nch  wide)  t o  1/3 t h e  o v e r l a y  dep th  on 40 
f o o t  spac ings .  Cente r  l i n e  l o n g i t u d i n a l  j o i n t s  (1/4 inch  wide)  
were c u t  i n  most of  t h e  t e s t  s e c t i o n s  a t  dep ths  o f  1/3 t h e  t h i c k -  
nes s  o f  t h e  ove r l ay .  T ransve r se  j o i n t s  f o r  t h e  re-bar  and mesh 
r e i n f o r c e d  c o n c r e t e  s e c t i o n s  w e r e  saw c u t  (1/4 inch  wide and 1/3 
d e p t h )  on 20 o r  30 f o o t  spac ings .  Long i tud ina l  j o i n t s  were c u t  
(1/4 tnch  wide and 1/3 d e p t h )  i n  a l l  of  t h e s e  s e c t i o n s .  

Three c o n d i t i o n s  o f  bonding w e r e  u t i l i z e d  f o r  t h e  f i b r o u s  
c o n c r e t e  t e s t  s e c t i o n s :  

(1) F ive  s e c t i o n s  i n t ended  t o  b e  f u l l y  bonded (cement 
p a s t e  bonding agen t  on w e t t e d  s u r f a c e )  



( 2 )  Twenty-five s e c t i o n s  p a r t i a l l y  bonded ( o l d  pave- 
ment swept and c r a c k s  c l eaned  p r i o r  t o  o v e r l a y ) .  

( 3 )  Three s e c t i o n s  unbonded (double  t h i c k n e s s  o f  
po lye thy lene  s h e e t  between o v e r l a y  and o l d  pave- 
ment) . 

Two f i b r o u s  c o n c r e t e  s e c t i o n s ( 3  inch  des ign  t h i c k n e s s )  
w e r e  p l aced  on grade.  The re -bar  and mesh r e i n f o r c e d  con- 
c r e t e  s e c t i o n s  were a l l  p a r t i a l l y  bonded. The CRCP s e c t i o n s  
were bo th  bonded and unbonded ( P a r a f i n  b a s e  c u r e ) .  

A d e t a i l e d  r e p o r t  was prepared  b y  t h e  Iowa Concre te  
Paving Assoc i a t i on  g i v i n g  job d a t a  on c o n c r e t e  mix ture  pro- 
p o r t i o n i n g ,  c o n c r e t e  p r o p e r t i e s ,  t e s t  r e s u l t s ,  s e c t i o n  
loc a t i o n s ,  c o r e  l o c a t i o n s  and c o s t s .  ~ l s o  a  r e p o r t  was 
w r i t t e n  by D.R.  Lankard and C .  H.  Henager. 2* 

The o n l y  a t t empt s  a t  r a t i n g  t h e  performance o f  t h e  
v a r i o u s  o v e r l a y  s e c t i o n s  have been i n  t h e  form of c r a c k  
su rveys  conducted by  t h e  Greene County E n g i n e e r ' s  O f f i c e  
and t h e  Iowa Department o f  ~ r a n s ~ o r t a t  ion.  3* These surveys  
which d e t a i l  t h e  l o c a t i o n ,  t ype  ( t r a n s v e r s e  and l o n g i t u d i n a l )  
and l e n g t h  of t h e  c r a c k s  w e r e  made i n  A p r i l ,  1974; Oct . ,  1974; 
Oc t . ,  1975; Oct . ,  1976; Oct . ,  1977 and O c t . ,  1978. 

The p r e s e n t  survey ,  conducted on October 16 and 17,  
1978, r e p r e s e n t s  an e f f o r t  t o  r a t e  t h e  performance o f  t h e  
o v e r l a y  s e c t i o n s  on t h e  b a s i s  o f  more comprehensive p e r f o r -  
mance c r i t e r i a  . 

The c u r r e n t  assessment  of  t h e  c o n d i t i o n  o f  t h e  Greene 
County, Iowa o v e r l a y  p r o j e c t  was made on October 16 and 17,  
1978 by t h e  o r i g i n a l  members of  t h e  p r o j e c t  P lanning  Commi- 
t tee ,  Iowa Department o f  T r a n s p o r t a t i o n ,  Iowa c o u n t i e s ,  
F e d e r a l  Highway Admin i s t r a t i on ,  U n i v e r s i t y  o f  I l l i n o i s  and 
i n d u s t r y  r e p r e s e n t a t i v e s .  I n  a l 1 , t h e r e  w e r e  23 r e p r e s e n t a -  
t i v e s  who r a t e d  t h i s  p r o j e c t .  

Each one of  t h e  4 1  s e c t i o n s  i n  t h e  p r o j e c t  was thoroughly  
examined w i t h  p a r t i c u l a r  a t t e n t i o n  given t o :  

(1) The type  and amount o f  c r a c k i n g  
( 2 )  The type  and amount o f  o t h e r  forms of  pavement 

d i s t r e s s  ( s p a l l i n g )  
( 3 )  The presence  of  r e p a i r e d  a r e a s  and t h e  p rognos i s  

f o r  needed r e p a i r s  i n  t h e  sho r t - t e rm f u t u r e  
( 4 )  O v e r a l l  c o n d i t i o n  r e l a t i v e  t o  t h e  o t h e r  s e c t i o n s  

on t h e  p r o j e c t  

* References  a r e  l o c a t e d  on Page 2 1  



Fol lowing  t h e  examina t ion ,  each  s e c t i o n  was g iven  a  
r a t i n g  w i t h  a  maximum va lue  o f  100 a s s i g n e d  t o  a  s e c t i o n  
showing z e r o  d i s t r e s s  and wear. The r a t i n g  number was 
based  upon t h e  c r i t e r i a  j u s t  d i s c u s s e d  w i t h  c r i t e r i a  f . a l l i n g  
i n t o  f o u r  c a t e g o r i e s :  

100-75 Good Minor Maintenance 
75-50 Above Average Average Maintenance 
50-25 Poor Cond i t i on  Imminent Replacement 
25-0 Below Average Seve re  Maintenance 

Each of  t h e  f o l l o w i n g  2 3  e v a l u a t o r s  a r r i v e d  a t  a r a t i n g  
independen t ly :  

NAME 

Dor, Aordmon 
Je'rtry Bagt~en 
Ron BsMMon 
Rdph %&on 
M-itze Daibier- 
Clmteer, F .  D a d  
Dave tiam&on 
F.tank How& 
M .  J. K n d o n  
0. 3. Lane, JL. 

John f. McDctsnoZt 
Len McGU 
Vetrnon I. Mmfw 
Evtiha& O&en 
E .  I. Renim 
Low& Ricbtdbon 
, M a  Rodr, 
John R. S c h d t z  
2ich S m i t l ~  
J o h  ff. Steven5 
J ~ i y  S;tonm 
C.  K .  (6-iee) W&on 

A. YLjcvldon 

COMPANY 

l o w  Dep#&& 0 6  T,*ian4porAazLcn 
1 o tm Depar& erZ o j Ttrrrru poflt-&c r, 
Gkeene CouvLty, i o u a  
low v e p m e n t  oC' T m p o / - , o r ,  
U ~ v ~ ~ y  06 1 2 4 3 c a  
ffaUeni2 ConGu&'.on Company 
Fenn-Vkic 'I ~ I ~ L L A ~ ~ ~ U ,  1 YLC . 
low DivL5ion F. f f .  W .  A. 
l o w  C o n a u k  Paving k 6 b c W o ~ z  
l o w  Depm.0nw-t 0 6  T u p o - n  

U .  S .  S t e d  R~ecsrch Lab. 
UnivmaL A t L u  Cement 
l o r n  DepmOrwtt o {  TtrannpoW3n 
U n i v m a y  0 6  'Ik%no.id 
Po~*&rzd Cement hbo&Lion 
lorn Depmeut t  0 5  T I m ~ p o ~ " r l o n  
l o w  Concnde Paving h a o u k f i n  
W W A  - Wankington 
' i a w  Dcpa8Anmt 0 6  T m p o m k t i o n  
C'. S .  S X e d  
Jacfwan C o i . s t m h n  Co. , 7nc. 
U .  S .  S Z e d  Co/rpoIu&tbn 
AmetL ican Concn&e Paving Abdn. 

h j z c .  2~6e~~'rtGi :clVL5?Let.Ik~f 
Er,crt;zycx S & u  n g h e a i n g  
R L ~  em-ch E~~.Cncec- 
Guchate S U M ,  C .  E .  
SenLo.x R e g i s r d  Paving Engineer‘ 
Sscodazr y R r  adcs f r;g ineckc 
C O M ~ ~ ~ L ~ L ~ O ~  E ~ ~ L c c ~  

HLg I t~mg E~tginee'r 
2 ~ 5  ~ , c i ;  Teck&i;in 
G c n W  Supv. il(CXc&, 1. E .  
ExecLLtivc V k e  Ph-5~idu1.t 
Aa4.C. Mgk. - Fibetcan S d c ~  
0Ltecto.t o j E n g L n e ~ i ~ g  

The twenty- three  v a l u e s  w e r e  t h e n  averaged t o  p r o v i d e  a  
f i n a l  r a t i n g  number o f  t h e  s e c t i o n .  The r a t i n g  numbers a r e  
g iven  i n  T a b l e  2 o f  t h i s  r e p o r t .  

I t  i s  b e l i e v e d  t h a t  t h e  r a t i n g  sys tem used  i n  t h e  c u r r e n t  
s u r v e y  g i v e s  a meaningful  r a n k i n g  of  t h e  e x p e r i m e n t a l  s e c t i o n  
based upon t h e i r  c u r r e n t  c o n d i t i o n  and on s p e c u l a t i o n  concern-  
i n g  t h e i r  sho r t - t e rm f u t u r e  performance.  



DISCUSSION 

The d a t a  p re sen ted  i n  Table  2  was analyzed w i t h  a  view 
t o  i d e n t i f y  t h e  e f f e c t  of  a  number o f  v a r i a b l e s  on t h e  per -  
formance o f  t h e  o v e r l a y s  t o  d a t e .  Using t h e  r a t i n g  nuniber 
a s  an index  of  r e l a t i v e  performance,  t h e  e f f e c t  o f  t h e  major 
m a t e r i a l  and des ign  parameters  on t h e  performance of  t h e  over-  
l a y  s e c t i o n s  can b e  a s se s sed .  

Overall ,  Over lay  Performance 

The o v e r a l l  o v e r l a y  performance r a t i n g s  a s  a  f u n c t i o n  
o f  f i b e r  c o n t e n t  a r e  summarized i n  Table  3. For comparison,  
t h e  r a t i n g s  o f  t h e  CRCP and c o n v e n t i o n a l l y  r e i n f o r c e d  con- 
c r e t e  o v e r l a y s  a r e  a l s o  p re sen ted .  

It should be  noted a t  t h i s  p o i n t  t h a t  s i n c e  t h e  number 
of  o v e r l a y  s e c t i o n s  r e p r e s e n t i n g  each f i b e r  c o n t e n t  o r  r e i n -  
forcement v a r i a b l e  a r e  n o t  t h e  same, a  s t a t i s t i c a l  r ank ing  
o f  t h e  mean r a t i n g  va lues  i s  less meaningful ,  Neve r the l e s s ,  
f o r  t h e  d a t a  d i s c u s s e d  i n  Table  3  (and f o r  o t h e r  d a t a  d i s -  
cussed  s u b s e q u e n t l y ) ,  some t r e n d s  appear  obvious .  The b e s t  
averaqe r a t i n g  va lue  was ach ieved  b y  t h e  5  i nch  t h i c k  re-bar  
r e i n f o r c e d  Type A c o n c r e t e .  

F i b e r  Conten t  

3  F ib rous  c o n c r e t e  o v e r l a y s  c o n t a i n i n g  160 lb/yd o f  f i b e r  
on t h e  whole showed b e t t e r  performance than  t h o s e  c o n t a i n i n g  
100 o r  60  ~ b / ~ d ~ .  The average  and range o f  t h e  r a t i n g  va lue  
f o r  o v e r l a y  s e c t i o n s  c o n t a i n i n g  t h e  lower two f i b e r  c o n t e n t s  
were very s i m i l a r .  

F i b e r  Type 

The o v e r a l l  e f f e c t  o f  f i b e r  t y p e  on t h e  performance of  
t h e  f i b r o u s  c o n c r e t e  o v e r l a y s  i s  shown i n  Tab le  4.  On t h i s  
b a s i s ,  t h e  average r a t i n g  number o f  s e c t i o n s  c o n t a i n i n g  t h e  
0.025 x 2  - 5  inch  f i b e r  was t h e  same a s  t h o s e  o f  s e c t i o n s  
c o n t a i n i n g  t h e  0.010 x  0.022 x 1 .0  i n c h  f i b e r .  

Table  5  shows a  "head t o  head" comparison o f  o v e r l a y  
s e c t i o n s  where t h e  o n l y  in t ended  v a r i a b l e  is f i b e r  type .  I n  
a l l  c a s e s ,  t h e  o v e r l a y  s e c t i o n s  c o n t a i n i n g  t h e  2.5 inch  f i b e r  
have a  h ighe r  r a t i n g .  







TABLE 3. OVERALL OVERLAY PERFORMANCE RATINGS AS INFLUENCED BY 
FIBER CONTENT OR TYPE OF REINFORCEMENT 

Number o f  
F ibe r  Content Over1 ay Sect ions 

(1  b/yd3) Conta in ing  
o r  I n d i c a t e d  Performance 

Other Type F i b e r  Content o r  Rat ing   umber(^) 
o f  Reinforcement Reinforcement Average Range 

( 1  60) 

(100) 

( 60) 

CRCP 

Mesh Reinforced 

Dowel Reinforced 

( a )  See d i scuss ion  on Pages 7-8.  

TABLE 4. FIBROUS CONCRETE OVERLAY PERFORMANCE RATINGS 
AS INFLUENCED BY FIBER TYPE 

Type o f  F i b e r  i n  Number o f  Over1 ay S e c t i  ons 
F ib rous  Concrete Conta in ing  I n d i c a t e d  F i b e r  

Over1 ay , 2- in .  Th i ck  3 - i n .  Th ick  
Inches Sect ions Sect ions Average Range 

( a )  See d iscuss ion  on Pages 7-8. 
( b )  S l i t  sheet f i b e r  produced by U. S.  S tee l  Corporat ion.  
( c )  Drawn, chopped w i r e  produced by A t l a n t i c  Wire Company. 



Cement Content  

The o v e r a l l  performance r a t i n g s  of t h e  f i b r o u s  c o n c r e t e  
o v e r l a y s  a s  i n f luenced  by t h e  cement c o n t e n t  of t h e  c o n c r e t e  
(600 and 750 ~ b / ~ d ~ )  a r e  shown i n  Table  6 .  Comparisons of  
o v e r l a y  s e c t i o n s  i n  which cement c o n t e n t  i s  t h e  o n l y  in tended  
v a r i a b l e  a r e  shown i n  Tab le  7. I n  bo th  c a s e s ,  a  somewhat 
b e t t e r  performance r a t i n g  is i n d i c a t e d  f o r  t h e  c o n c r e t e s  con- 

3  t a i n i n g  t h e  lower cement f a c t o r  (600 lb/yd ) .  

Over l a y  Thickness  

The o v e r a l l  e f f e c t  of  t h e  t h i c k n e s s  o f  t h e  f i b r o u s  con- 
crete o v e r l a y s  on t h e i r  performance is  shown i n  Table  8. The 
average performance r a t i n g  of t h e  22, 3-inch s e c t i o n s  was 
about  t h e  same a s  t h a t  o f  t h e  11, 2 - i n c h , s e c t i o n s  62 ve r sus  
67. S e c t i o n s  i n  which t h e  o n l y  in tended  v a r i a b l e  i s  o v e r l a y  
t h i c k n e s s  a r e  compared i n  Table  9. Here a  s u p e r i o r  p e r f o r -  
mance f o r  t h e  3-inch t h i c k  s e c t i o n s  is  c o n s i d e r a b l y  more 
e v i d e n t .  

Type of  Bondinq 

The performance r a t i n g s  o f  f i b r o u s  c o n c r e t e  o v e r l a y  
s e c t i o n s  where t h e  o n l y  planned v a r i a b l e  was t h e  t y p e  o f  
bonding a r e  p r e s e n t e d  i n  Table  10. Based e n t i r e l y  on t h i s  
d a t a ,  t h e  bonded o v e r l a y s  have e x h i b i t e d  performance s u p e r i o r  
t o  p a r t i a l  bonded o r  unbonded s e c t i o n s .  

A t  t h e  t ime  of  c o n s t r u c t i o n ,  no equipment f o r  de t e rmin ing  
t h e  deg ree  o f  bond was r e a d i l y  a v a i l a b l e  and no t e s t i n g  of  
t h i s  a s p e c t  was conducted.  During t h e  f i v e  y e a r s  fo l lowing  
c o n s t r u c t i o n ,  a  Delamtect  t e s t i n g  d e v i c e  was developed t o  
l o c a t e  de l amina t ions  i n  b r i d g e  decks .  T h i s  d e v i c e  has  t h e  
c a p a b i l i t y  t o  i n d i c a t e  when a  r e l a t i v e l y  t h i n  l o o s e  l a y e r  
e x i s t s .  I n  October ,  1978, t h e  e n t i r e  l e n g t h  o f  t h e  p r o j e c t  
was t e s t e d  i n  t h e  o u t s i d e  whee l t r ack  o f  b o t h  l a n e s .  The 
p r o j e c t  was a lmost  comple te ly  de lamina ted  except  f o r  t h e  4 
and 5" s e c t i o n s .  The "bonded" s e c t i o n s  e x h i b i t e d  no g r e a t e r  
deg ree  of  bonding than  " p a r t i a l "  o r  "unbonded" s e c t i o n s .  
There i s  no way t o  de te rmine  how much bond was ach ieved  i n i -  
t i a l l y  on t h e  "bonded" s e c t i o n s .  

I t  was t h e  op in ion  o f  some e v a l u a t o r s  t h a t  t h e  u s e  o f  
po lye thy lene  s h e e t  t o  produce an unbonded s i t u a t i o n  y i e l d e d  
t h e  d e s i r e d  e f f e c t  o f  minimizing o r  e l i m i n a t i n g  r e f l e c t i v e  
c r a c k i n g  ( d e s p i t e  a  r e l a t i v e l y  low performance r a t i n g  i n  one 
o f  t h e  t h r e e  unhonded s e c t i o n s )  . 



TABLE 5. PERFORMANCE RATINGS OF FIBROUS CONCRETE OVERLAY SECTIONS WHERE 
THE ONLY VARIABLE I S  FIBER TYPE 

Over lay Sect ions Performance Rat ing  Number ( a )  
I n  Which t h e  Only Sec t ion  Sec t i on  Conta in ing  Sec t ion  Conta in ing  
Va r iab le  I s  F i b e r  Thickness, 0 . 0 1 0 ~ 0 . 0 2 2 ~ 1 - i n .  0.025x2.5-in. 

Type Inches F i b e r  F i b e r  

10 and 20 

13 and 37 

17 and 8 

12 and 21 

14 and 15 

34 and 26 

29 and 36 

Grand Average 

( a )  See d i scuss ion  o f  Pages 7-8. 

TABLE 6. OVERALL FIBROUS CONCRETE OVERLAY PERFORMANCE RATINGS 
AS INFLUENCED BY CEMENT FACTOR 

Performance ~ a t i  ng (a )  Number For Performance ~ a t i  ng (a )  Number For 
F ib rous  Concrete Overlay Sect ions F ib rous  Concrete Over lay  Sec t ions  
Conta in ing 750 7 b/yd3 o f  Cement Conta in ing  600 1  b/yd3 o f  Cement 

Number o f  Average Range o f  Number o f  Average Range o f  
Sec t ions  Rat ing  Rat ings Sect ions Rat ing  Rat ings  

Note: The average r a t i n g  of t he  f i v e  o v e r l a y  sec t i ons  c o n t a i n i n g  t h e  
cement - f l y  ash b inde r  was 57 w i t h  a  range o f  40-76. The one 
sec t i on  o f  Chem Comp @ cement was 69. 

( a )  See d i scuss ion  on Pages 7-8. 



TABLE 7. PERFORMANCE RATINGS OF FIBROUS CONCRETE OVERLAY SECTIONS 
WHERE THE ONLY VARIABLE IS CEMENT FACTOR 

Overlay Sections Performance Rating Number ( a )  
In Which the Only Section Section Containing Section Containing 
Intended Variable Thickness, 750 1 b/yd3 of 600 1 b/yd3 of 
I s  Cement Factor Inches Cement Cement 

10 and ~ 4 ( 9 ) ( ~ )  3 

30(34) and 33 2 

8 and 37(16) 3 

1 7  and 13 3 

32(28) and 27(31) 2 

17 and 7 3 

G'rand Average 

( a )  See discussion on Pages 7-8. 
( b )  Numbers in parentheses refer  to rep1 i ca t e  sections. 



TABLE 8. OVERALL PERFORMANCE RATING OF FIBROUS CONCRETE 
OVERLAYS AS INFLUENCED BY OVERLAY THICKNESS 

Sect ion  Performance Rat ing  
Thickness, Number o f   umber ( a )  

Inches Sect ions Average Range 

- - - - - - - - - - 

( a )  See d i scuss ion  on Pages 7-8. 

TABLE 9. PERFORMANCE RATINGS OF FIBROUS CONCRETE OVERLAY SECTIONS WHERE 
THE ONLY VARIABLE I S  OVERLAY THICKNESS 

Over lay Sect ions I n  
Mhich t h e  Only 

In tended Va r iab le  I s  Performance Rat ing Number ( a )  

Over1 ay Thickness 3 - i n .  Sec t ions  2 - i n .  Sect ions 

1 8 ( 1 9 ) ( ~ )  and 33 

25 and 35 

24 and 27 

12 and 29 

21 and 36 

9 and 31 

- 10 and 28(32) 

Grand Average 

(a )  See d i scuss ion  on Pages 7-8. 
( b )  Numbers i n  parentheses r e f e r  t o  rep1 i c a t e  sec t ions .  



TABLE 10. PERFORMANCE RATINGS OF FIBROUS CONCRETE OVERLAY SECTIONS WHERE 
THE ONLY INTENDED VARIABLE I S  THE TYPE OF BONDING 

Over lay Sect ions I n  Performance Rat ing  Number ( a )  
Which t h e  Only P a r t i a l l y  

In tended Va r iab le  I s  Bonded Unbonded Bonded 
The Type o f  Bonding Over1 ays Over1 ays Over1 ays 

12 and 10 

21 and 11 

36 and 35 

29 and 32 

( a )  See d i scuss ion  on Pages 7-8. 



There  were c o n s t r u c t i o n  problems i n  p l a c i n g  t h e  o v e r l a y  on 
t h e  two l a y e r s  o f  po lye thy lene .  The shoving  deve loped  
w r i n k l e s  which i n  p l a c e s  a r e  v i s i b l e  th rough  t h e  o v e r l a y .  

Pavement on Grade 

The two s e c t i o n s  p repa red  a s  s l a b s  on g r a d e  (40A and 
2 2 )  r a t e d  above average  (76 and 69,  r e s p e c t i v e l y ) .  However, 
b o t h  s e c t i o n s  w e r e  a l s o  3  i nches  t h i c k  and c o n t a i n e d  160 Ib/ 
yd3 o f  f i b e r .  

J o i n t  Spacinq and C o n s t r u c t i o n  

I n  a l l  of  t h e  f i b r o u s  c o n c r = t e  o v e r l 3 y  s e c t i o n s ,  t h e  
j o i n t  spac ing  (sawed j o i n t s )  was 40 f e e t  (Tab le  1).  The u s e  
of  sawed j o i n t s  d i d  n o t  e l i m i n a t e  t h e  fo rma t ion  of  t r a n s v e r s e  
c r a c k s  i n  t h e  o v e r l a y s .  Sawing t h e  j o i n t s  f u l l  d e p t h  d i d  act - have any b e n e f i c i a l  e f f e c t  on o v e r l a y  performance ( S e c t i o n s  I ,  

28,  and 2 9 ) .  I n  f a c t ,  two of  t h e s e  t h r e e  s e c t i o n s 1 2 8  and 29)  
had low performance r a t i n g s .  

I n  t h o s e  s e c t i o n s  i n  which t h e  l c n g i t u d i n a l  c e n t e r l i n e  
j o i n t  was n o t  sawed ( s e c t i o n s  13 ,  31,  32, and 3 7 ) ,  a random 
c e n t e r l i n e  c r a c k  is  p r e s e n t .  

CONCLUSIONS 

Based upon t h e  r e s u l t s  o f  t h e  c u r r e n t  s c r v e y ,  t h e  s a l i e n t  
o b s e r v a t i o n s  r e g a r d i n g  t h e  r e l a t i v e  performance o f  t h e  exper i -  
menta l  o v e r l a y  s e c t i o n s  a f t e r  f i v e  y e a r s  o f  s e r v i c e  a r e :  

(1) The 5 "  t h i c k  No.4 deformed b a r  r e i n f o r c e d  Type A 
c o n c r e t e  s e c t i o n s  have shown t h e  b e s t  performance t o  
d a t e ,  T h i s  was fo l lowed  c l o s e l y  b y  t h e  3" t h i c k  
f i b r o u s  c o n c r e t e  o v e r  l a y s  w i t h  160 lb/yd3 o f  f i b e r s .  
The 4" t h i c k  s e c t i o n s  o f  mesh r e i n f o r c e d  and b o ~ d e d  
CRPR show r e l a t i v e l y  h i g h  performance.  

( 2 )  For t h e  f i b r o u s  c o n c r e t e  o v e r l a y s ,  t h e  b e s t  o v e r a l l  
performance is s e e n  i n  t h e  f i b r o u s  c o n c r e t e s  c o n t a i n -  
i n g  160 lb/yd3 o f  f i b e r .  

( 3 )  O v e r a l l ,  t h e  u s e  o f  60 and 100 lb/yd3 o f  f i b e r  i n  t h e  
f i b r o u s  c o n c r e t e  o v e r l a y s  produced a b o u t  t h e  same 
performance r e s u l t s .  



( 4 )  A number of  f i b r o u s  c o n c r e t e  -ove r l ays  c o n t a i n i n g  
o n l y  60 o r  100 lb/yd3 of  f i b e r  have performed 
q u i t e  s a t i s f a c t o r i l y  t o  d a t e  ( s e c t i o n s  20, 24, 
and 37 w i t h  r a t i n g s  i n  t h e  range o f  71  t o  8 3 ) .  
T h i s  r e s u l t  s u g g e s t s  t h a t ,  under t h e  r i g h t  condi-  
t i o n s ,  t h e s e  lower f i b e r  l oad ings  can p rov ide  a  
s a t i s f a c t o r y  ove r l ay .  

( 5 )  I n  g e n e r a l ,  t h e  h i g h e r  a s p e c t  r a t i o  f i b e r  (0.025 x 
2.5 inch  f i b e r  w i t h  an a s p e c t  r a t i o  o f  100) pro- 
duced a  somewhat h i g h e r  performance r a t i n g  than  
t h e  0.010 x 0.22 x 1.0 inch  f i b e r  w i t h  an a s p e c t  
r a t i o  of  around 63. 

( 6 )  D e s p i t e  t h e  g e n e r a l i z a t i o n  made i n  I t e m  No. 5  
above, f i b r o u s  c o n c r e t e  o v e r l a y s  w i t h  h i g h  pe r -  
formance r a t i n g s  were o b t a i n e d  w i t h  b o t h  f i b e r  
t ypes .  

( 7 )  The performance r a t i n g s  o f  f i b r o u s  c o n c r e t e  over-  
l a y s  c o n t a i n i n g  600 l b s .  of  cement p e r  yd3 o f  
c o n c r e t e  were somewhat b e t t e r  t han  t h o s e  of  t h e  
h ighe r  cement c o n t e n t  o v e r l a y s  (750 ~ b / ~ d ~ ) .  I f  
t h i s  d i f f e r e n c e  is  r e a l ,  it may be due t o  t h e  
p r o b a b i l i t y  t h a t  t h e  a c t u a l  water/cement r a t i o s  
o f  t h e  low cement c o n t e n t  c o n c r e t e s  a r e  lower 
than  t h o s e  o f  t h e  h igh  cement c o n t e n t  c o n c r e t e s .  
I n  any e v e n t , i t  i s  obvious  t h a t  i n  t h i s  p r o j e c t ,  
i n c r e a s i n g  t h e  cement c o n t e n t  from 600 t o  750 lb/ 
yd3, w i t h  i t s  concomitant  i n c r e a s e  i n  c o s t ,  d i d  
n o t  s i g n i f i c a n t l y  improve o v e r l a y  performance.  

( 8 )  There  is  s t r o n g  ev idence  t h a t ,  i n  g e n e r a l ,  t h e  3- 
i nch  t h i c k  f i b r o u s  c o n c r e t e  o v e r l a y s  a r e  ou tpe r -  
forming t h e  2-inch o v e r l a y .  

( 9 )  D e s p i t e  t h e  g e n e r a l i z a t i o n  made i n  ( 8 ) ,  s e v e r a l  
2-inch t h i c k  s e c t i o n s  (26 ,  33, and 30) a r e  per -  
forming q u i t e  w e l l  a f t e r  f i v e  y e a r s ,  s u g g e s t i n g  
t h a t ,  i f  c o n d i t i o n s  a r e  r i g h t ,  good performance 
can be o b t a i n e d  w i t h  t h i n  o v e r l a y s .  These 
" r i g h t  c o n d i t i o n s "  may i n c l u d e  t h e  a t t a i n m e n t  
of  t h e  d e s i g n  t h i c k n e s s  i n  t h e s e  t h i n  o v e r l a y s .  
Core measurements showed t h a t  t h e  average  t h i c k -  
ness  of  s e c t i o n s  26, 33, and 30 was 2.0,  2 .2 ,  
and 2.0 i nches ,  r e s p e c t i v e l y .  These s e c t i o n s  



a l s o  a l l  used 160 lb/yd3 of  f i b e r .  S e c t i o n  
No. 32 showed an average t h i c k n e s s  of  2.5 
inches  (des ign  was 3 .0)  . Both o f  t h e s e  
s e c t i o n s  were r a t e d  two of t h e  f o u r  lowes t  
on t h e  p r o j e c t  (50 and 4 4 ) .  

I n  t h e  m a j o r i t y  of  a r e a s  where s e v e r e  d e t e r i o r -  
a t i o n  had occu r red  (b lock ing ,  c r a c k i n g , s p a l l i n g ) ,  
t h e  o v e r l a y  was t h i n n e r  than  t h e  d e s i g n  t h i c k -  
n e s s  and i n  a  number o f  c a s e s  less than  1 .0  i nch  
t h i c k .  

The "bonded" s e c t i o n s  provided b e t t e r  performance 
than  t h e  " p a r t i a l "  o r  "unbonded" s e c t i o n s ,  how- 
e v e r ,  t r u e  bond was n o t  achieved on t h e  "bonded" 
s e c t i o n s .  

(12)  Sawed t r a n s v e r s e  j o i n t s  d i d  n o t  e l i m i n a t e  t h e  
format ion o f  c r a c k s  i n  t h e  f i b r o u s  c o n c r e t e  over-  
l a y s  whether sawed p a r t i a l l y  o r  f u l l  d e p t h ,  

(13)  The pr imary mode of  d i s t r e s s  i n  t h e  f i b r o u s  con- 
c o n c r e t e  o v e r l a y s  i s  l o n g i t u d i n a l  c r a c k i n g  w i t h  
a s s o c i a t e d  s p a l l i n g .  The l o n g i t u d i n a l  c r a c k i n g  
is  thought  t o  be  p r i m a r i l y  load  induced o v e r  t h e  
widening s e c t i o n s .  

The r e s u l t s  ob t a ined  t o  d a t e  from t h e  Greene County, Iowa 
exper iment  have shown t h a t  f i b r o u s  c o n c r e t e  can be used  t o  pro-  
duce t h i n ,  h igh  performance highway pavement o v e r l a y s .  However, 
a t  t h i s  t ime ( f i v e  y e a r s  s e r v i c e ) ,  t h e  most c o s t - e f f e c t i v e  
o v e r l a y s  have been t h e  5-inch t h i c k  re -bar  r e i n f o r c e d  c o n c r e t e .  

Based on t h e  pane l  r a t i n g ,  t h e r e  i s  no th ing  t o  s u g g e s t  
t h a t  t h e  performance r a t i n g  w i l l  be s i g n i f i c a n t l y  reduced i n  
t h e  s h o r t  t e r m  f u t u r e .  

Improvements i n  t h e  c o s t - e f f e c t i v e n e s s  o f  f i b r o u s  c o n c r e t e  
a r e  needed i f  t h e  highway pavement o v e r l a y  market is expec ted  
t o  deve lop  t o  any s i g n i f i c a n t  degree .  Some f a c t o r s  t h a t  may 
be f u r t h e r  i n v e s t i g a t e d  i n  r e g a r d  t o  improved performance of  
f i b r o u s  c o n c r e t e  o v e r l a y s ,  a r e :  

(1) The use  o f  f i b e r s  which bond b e t t e r  t o  t h e  c o n c r e t e .  
( 2 )  The u s e  of supe r  water-reducing admixtures ,  



( 3 )  The placement of  low water/cement r a t i o  c o n c r e t e s  
(made p o s s i b l e  by r e c e n t  advancements i n  c o n c r e t e  
p l a c i n g  equipment f o r  low slump c o n c r e t e )  . 

( 4 )  The u s e  o f  2 inch f i b e r  s e c t i o n  u s i n g  t h e  c u r r e n t  
methods of  complete bonding developed by t h e  Iowa 
Department o f  T r a n s p o r t a t i o n .  

The u s e  o f  minimum t h i c k n e s s  requirement  i n  d e s i g n  and 
c o n s t r u c t i o n  procedure  c o n s i d e r a t i o n s  ( r a t h e r  t han  an average  
requi rement )  w i l l  h e l p  i n  a s s u r i n g  t h a t  ve ry  t h i n  ( 1 inch  
t h i c k )  s e c t i o n s  o f  t h e  pavement o v e r l a y s  do n o t  occu r .  
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