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Introduction 

Asphadur (now cal led 3M Additive 5990) was incorporated in to  

asphal t ic  concrete on a lane delineation,  AC resurfacing, project 

in Council Bluffs. The experimental feature  was included in the  

eastbound lanes of In t e r s t a t e  480, beginning a t  the  bridge over 

the  Missouri River and ending a t  the  bridge over North 41st Street  

The project  was constructed in October 1979. 

Objective 

The objective of the project  was t o  invest igate  the  manufacturer's 

claims of improved strength,  s t a b i l i t y  and durab i l i ty  of an asphalt  

mix. 

Construction 

The asphal t ic  concrete was mixed in a Barber Greene batch plant 

The Asphadur was added i n  the  pugmill. To successfully incorporate 

the Asphadur, the  mix was heated t o  400°F t o  410°F. The mix was 

a 112" Type A mix l a i d  2-inches thick.  

The intended asphalt  cement content was 5.25% of AC-20 and the  

Asphadur content was 6% of the asphalt '  61 c n t .  Twelve samples of 

the  mix were taken from the  project .  The average asphalt  cement 

content was 5.16% and the  average Marshall s t a b i l i t y  was 3925 pounds. 



Eva1 uation 

Within two years a f t e r  construction there was one patch and 

s i x  square f e e t  of a l l i g a t o r  cracking had developed. Most of the  

jo in t s  i n  the  portland cement concrete pavement had ref lected 

through the surface. After three years a l l  the underlying jo in t s  

and cracks had ref lected through the surface and some random 

cracking was present. After four years of service a large increase 

i n  the random cracking and la rge  areas of map cracking were ob- 

served. The surface had no ru t t ing  o r  shoving a f t e r  four years of 

service. 

Conclusions 

Asphadur i s  an e f fec t ive  agent f o r  increasing the s t a b i l i t y  

of asphal t ic  concrete. 

Increased strength and durab i l i ty  were not proven by t h i s  

project. 
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Introduction 

A lane delineation project  was constructed in the  eastbound 

lanes of In t e r s t a t e  480 i n  Council Bluffs. A synthetic f ab r i c ,  

Monsanto Bidim C-28, was placed between the  portland cement concrete 

and two inches of Type A asphal t ic  concrete resurfacing containing 

Asphadur. The experimental feature  beqan a t  the  bridge over the  !lissouri 

River and ended a t  the  bridge over North 41st S t ree t .  The project  

was constructed i n  October 1979. 

Objective 

The objective of this experimental project  was t o  determine the  

effectiveness of the  f ab r i c  i n  reducing re f lec t ive  cracking i n  an 

asphal t ic  concrete overlay. 

Construction 

The special provisions f o r  the  project  specified e i t he r  Petromat 

o r  Bidim C-28 fabr ic .  Due to  the  high mixing temperature required 

t o  incorporate Asphadur in to  the  asphal t ic  concrete, Bidim C-28 was 

used. The asphal t ic  concrete w i t h  AC-20 was mixed between 400°F and 

410°F and Petromat cannot t o l e r a t e  a temperature t ha t  high. 

Cracks wider than 1/4" in  the  portland cement concrete were 

f i l l e d  with asphal t ic  concrete before placement of the  fabr ic .  The 

surface was tack coated w i t h  0.20 t o  0.25 gal/sq yd of AC-20 and the  

fabr ic  was placed on the  coated surface.  



During placement of the  asphal t ic  concrete, wrinkles developed 

when truck wheels s l i d  when being pushed by the  laydown machine. 

The wrinkled f ab r i c  was removed and replaced. 

Eva1 uation 

Evaluation was by visual observation. W i t h i n  the  f i r s t  year 

a f t e r  construction,  14 cracks had ref lected f u l l  width and 8 cracks 

had ref lected par t ia l  width through the  surface. There was one 

patched area. Two years a f t e r  construction there  were 16 f u l l  width 

cracks, 15 par t ia l  width cracks, and s i x  square f ee t  of a l l i g a t o r  

cracking. 

After four years of service a l l  of the  jo in t s  and cracks including 

the  random cracks have ref lected through the  surface. There i s  con- 

siderable map cracking i n  the  surface. 

Conclusion 

The fabr ic  did not prevent re f lec t ion  cracking through asphal t ic  

concrete containing Asphadur. 



Iowa DOT Project  HR-511 

Reduction of Reflection Cracks 
(Monsanto Bidim Synthetic Fabric) 

Iowa 79-01 

The project  i s  located on the  eastbound lane of 1-480 beginning a t  the  

ea s t  end of the bridge over the  Missouri River. The project  was resurfaced 

i n  1980 using Monsanto Bidim fabr ic  between the  portland cement concrete 

and the  asphal t ic  concrete containing Asphadur. 

The project  was visual ly  inspected November 15, 1983, and i t  appeared 

t ha t  a l l  of the cracks and jo in t s  in the  p.c.c. have ref lected through 

the asphal t ic  concrete surface. There i s  a l so  a large amount of random 

and map type cracking in the  surface.  The asphal t ic  concrete appears t o  

have aged prematurely and with two var iables ,  fabr ic  and Asphadur, i t  

may not be possible t o  properly evaluate the effectiveness of the  fabr ic .  



Iowa DOT Project  511 Iowa 79-04 

Asphalt Stabi l izat ion (Asphadur) 
1-480-1 (114)O 

The project  i s  located on the  eastbound lane of 1-480 beginning a t  

the eas t  end of the  bridge crossing the  Missouri River. The project  was 

resurfaced in 1980 using Bidim fabr ic  between the  portland cement con- 

c re te  and the  asphal t ic  concrete resurfacing containing Asphadur. 

As of November 15, 1983 there was no ru t t ing  o r  other type surface 

dis tor t ion.  I t  appeared t h a t  a l l  of the cracks i n  the portland cement 

concrete have ref lected through the  surface. 

There i s  a lso  considerable random cracking and large areas of 

map cracking. 



Iowa DOT P r o j e c t  HR-511 Iowa 79-04 --- 

A s p h a l t  S t a b i l i z a t i o n  (Asphadur)  
1-480-1 ( 1 1 4 )  0 

The p r o j e c t  was comple ted  i n  1979.  The most  r e c e n t  v i s u a l  

i n s p e c t i o n ,  August 2 4 ,  1981,  d i d  n o t  o b s e r v e  any r u t t i n g  o r  o t h e r  

t y p e  s u r f a c e  d e f o r m a t i o n .  T h e r e  were 1 6  f u l l  w i d t h  c r a c k s ,  

15  p a r t i a l  w i d t h  c r a c k s ,  and an a r e a  o f  a b o u t  6  s q u a r e  f e e t  o f  

a l l i g a t o r  c r a c k i n g .  There  was one  p a t c h .  
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REDUCTION OF REFLECTIVE CRACKING - I-480-l(114)O 
(Eiionsanto Bidim Synthetic Fabric) 

The project was completed and reported in 1979. As of 

November 1.980 there is no visible deformation from shoving 

or ruttiny. There are 14 full width and eight partial 

width reflective cracks. There is also one patch. 



Iowa DOT P r o j e c t  IIR-511. Iowa 79-01 

R e d u c t i o n  o f  R e f l e c t i v e  C r a c k i n g  I - 4 8 0 - 1 ( 1 1 4 ) 0  
(Monsan to  Bidim S y n t h e t i c  F a b r i c )  

The p r o j e c t  w a s  c o m p l e t e d  i n  1979 .  I t  was v i s u a l l y  i n -  

s p e c t e d  Augus t  2 4 ,  1 9 0 1  and  t h e r e  were 1 6  f u l l  w i d t h  c r a c k s  

a n d  1 5  p a r t i a l  w i d t h  c r a c k s .  One s tar  c r a c k  w i t h  3 r a y s  2 '  t o  4 '  

l o n g  and  o n e  area o f  a l l i g a t o r  c r a c k i n g  a b o u t  1 4 '  x 4 '  were 

o b s e r v e d .  T h e r e  w a s  one  p a t c h .  



IOWA DEPARTMENT OF TRANSPORTATION 

Materials Oate December 5,  1979 

Vernon J. Marks 

Thomas J. McDonal 

Council Bluffs Construction 

Re'. No. Pottawattamie County 
I-IR-480-l(114)O 

As per your request, the  following information was prepared by our 
inspector, Harley McCoy, regarding the  experience gained on t h i s  
project .  

The Bridge Repair project i n  Council Bluffs on 1-480 included a 2" 
overlay of approximately 950' of the  #.B.L. from the e a s t  end of the 
Missouri River Bridge easterly.  The mix used was a 112 inch Type "A" 
Surface Course, w i t h  Grade AC-20 Asphalt Cement a t  a basic asphalt  
content of 5.25%. The  mix also included a special polymer addi t ive ,  
Asphadur, added a t  the r a t e  of 6% of the  A.C. content. The Asphadur 
was pre-weighed according t o  mix batch s i ze ,  then added by hand to  the  
mixer a t  the  proper time. Mixing was done according t o  SW48. 
Representatives from 3M were available t o  the  contractor on an 
advisory basis t o  help with placement of the  Asphadur and t o  monitor 
mixing temperatures. The mixing temperature d i d  not seem t o  be a 
problem f o r  the  contractor. Mix temperatures, on an average, ran 
on the high s ide  of specif icat ion.  The fol low~ng are grade temperatures 
taken during placement: 38g0, 375O, 37g0, 395 , 400°, 385O, 388 , 
400°, 3950, 400°, 390°, 405 , 385O, 400 . The plant was located 
approximately 10 miles from the  project. The mix was placed over an 
R.C. 70 tack coat. 

The representatives of 3M and an advisor t o  3M from Austria were 
qu i t e  concerned about i n i t i a l  ro l l ing  of the  mat, recomnending t o  
apply i n i t i a l  rol l ing as soon as possible while Asphadur was s t i l l  
i n  a p l a s t i c  s t a t e .  We found, with temperatures on the  high s ide  of 
spec i f ica t ions ,  t h a t  pushing and tear ing of the  mat occurred if 
vibration was used on i n i t i a l  pass. Vibration was l a t e r  eliminated 
on the i n i t i a l  pass, b u t  used on second and th i rd  passes and density 
requirements were met under this ro l l ing  procedure. Adjustment of 
vibrat ion was a1 so accomplished. 

The special  provis im s ta ted  t h a t  e i t h e r  Petromat o r  B i d i m  C-28 
could be used. Due t o  high temperature requirements of the  mix, 
Bidim C-28 was used. R. E. Belden, P.E. from Monsanto Text i les  Co. 
a t  St .  Louis, Missouri, s ta ted  t h a t  the  Bidim C-28 had never been 
exposed t o  temperatures exceeding 325 under lab tes t ing  of material.  
We exposed the f ab r i c  several minutes a f t e r  the mix had been 

temperature of mix, which averaged 390' F. 
R1 aced over i t  and the fabr ic  v i s ib ly  had no apparent damage due t o  igh 
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Ref No. Pottawattamie County 
I-IR-480-l(114)O 

The fabr ic  was placed over A.C. 20 tack applied a t  the  r a t e  of .20 
t o  .25 per s.y. The contractor did not encounter any problems w i t h  
placement of the  f a b r i c  except i n  handling the  very large r o l l s  of 
material.  One area of concern occurred when trucks were dumping mix 
in to  the  laydown machine hopper. The truck drivers have a tendency 
to  r ide  t h e i r  brakes, sometimes, locking the  r ea r  dual t i r e s .  This 
caused the  t i r e s  t o  skid as the laydown machine moved forward. The 
fabr ic  was wrinkled i n  nearly every case t o  the  point i t  had t o  be 
removed and rep1 aced, causing considerable delays. The project 
plans a lso required fabr ic  to be placed over expansion joints .  All 
such jo in t s  t h a t  were covered w i t h  f a b r i c  f a i l ed  almost immediately and 
the  product representative recommended t h a t  the  fabr ic  not be used 
f o r  t h i s  purpose. Some of the random cracks t h a t  were covered w i t h  
f abr ic  were 114" o r  l e s s  in width. We attempted t o  place mix 
i n to  these cracks pr ior  t o  placement of fabr ic  t o  add s t a b i l i t y .  Due 
t o  tackiness of the  mix,  i t  was d i f f i c u l t  t o  f i l l  cracks f lush w i t h  
the  pavement and a few f a i l u r e s  resulted. Representatives from 
Monsanto s ta ted any crack over 114" i n  width should be f i l l e d  
f lush with pavement p r io r  t o  f a b r i c  placement. 

Due t o  heavy A.C. tack coat used with the  f ab r i c  and R.C. 70 tack 
coat adjacent t o  f ab r i c ,  i t  i s  nearly impossible t o  keep batch truck 
t i r e s  clean. We experienced some piking u p  of the  fabr ic  from 
s t icky  t i r e s .  

None of the  problems enumerated here w i t h  e i t he r  the Asphadur addit ive 
or the  Bidim C-28 f ab r i c  a r e  thought t o  be serious o r  the  solution 
insurmountable. 

TJM/ jmv 

cc: James E. Klein 
Harley McCoy 



WORK PLAN 

For 

SYNTHETIC FABRICS TO REDUCE REFLECTION 
CRACKING I N  ASPHALT OVERLAYS 

I .  I n t r o d u c t i o n  

Th i s  Work P l an  r e l a t e s  t o  t h e  u s e  o f  s y n t h e t i c  f a b r i c  on 
Pot tawat tamie  I-IR-480-l(114)O--14-78 t o  reduce r e f l e c -  
t i o n  c r ack ing .  The f i r s t  Iowa r e s e a r c h  on t h i s  a p p l i c a -  
t i o n  was c o n s t r u c t e d  i n  1971 and t h e  f i n a l  r e p o r t  e n t i t l e d  
"P reven t ion  o f  R e f l e c t i o n  Cracking i n  Asphal t  Over lays  
w i th  S t r u c t o f o r s ,  Petromat and Cerex" was d i s t r i b u t e d  i n  
May 1977. 

11. O b j e c t i v e  

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  determine t h e  p e r f o r -  
mance o f  t h e  f a b r i c  i n  reduc ing  r e f l e c t i o n  c r ack ing .  

111. Pre l imina ry  I n v e s t i q a t i o n  

A complete  c r a c k  and pa tch  survey  w i l l  b e  documented j u s t  
p r i o r  t o  r e s u r f a c i n g .  

I V .  Cons t ruc t i on  Records 

P l a c i n g  o f  the  f a b r i c  s h a l l  be  documented by  n o t e s  and 
photographs .  

V.  Pos t  Cons t ruc t i on  Performance 

The performance o f  t h e  o v e r l a y  s h a l l  be eva lua t ed  annua l ly  
by v i s u a l  obse rva t ion .  General  c o n d i t i o n  s h a l l  b e  noted 
and documented. A complete c r a c k  and pa tch  survey  s h a l l  
b e  made t h r e e  y e a r s  a f t e r  c o n s t r u c t i o n .  

V I .  Repor t inq  

A b r i e f  summary r e p o r t  cover ing  c o n s t r u c t i o n  s h a l l  be  sub- 
m i t t e d  w i t h i n  90 days a f t e r  c o n s t r u c t i o n .  A r e p o r t  i n  
l e t t e r  form s h a l l  be submi t ted  annua l ly  dur ing  t h e  fol low- 
up p e r i o d .  A f i n a l  r e p o r t  s h a l l  b e  submi t ted  w i t h i n  t h r e e  
y e a r s  and s i x  months a f t e r  c o n s t r u c t i o n .  
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