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ABSTRACT 

In 1980, a Vangard High Pressure Water Blaster capable of providing 10 

gallons of water per minute at 2000 psi was purchased to evaluate water 

blasting as a crack cleaning method prior to crack filling on asphalt 

concrete pavements. After some initial trials demonstrated its 

effectiveness of removing dirt, debris and vegetation, it was included in 

joint and crack maintenance research on Xowa 7 in Webster County. 

The objective of the research was to evaluate six crack preparation 

methods and seven "sealant" materials. The cleaning and sealing was 

performed in the spring of 1983. Visual evaluations of the performance 

were made in the fall of 1983 and spring of 1985. Compressed air and/or 

high pressure water did not adequately prepare cracks less than 3/8 inch 

wide. Routing or sawing was necessary to provide a sealant reservoir. 

The water blaster was more effective than compressed air in removing 

dirt, debris and vegetation but this did not yield significant 

improvement in sealant adhesion or longevity. 

Periodic crack filling is necessary on ACC surfaces throughout the 

remaining life of the pavement. 
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IMPROVED ASPHALT SURFACE AND ASPHALT 
RESURFACING PERFORMANCE THROUGH CRACK MAINTENANCE 

el 

INTRODUCTION 

In 1980 a Vangard High Pressure Water Blaster Model 1020G was purchased 

to evaluate water blasting as a crack cleaning method prior to crack 

filling for maintenance or prior to resurfacing. 

The Model 1020G is trailer mounted with a water tank mounted on the same 

trailer. The pump is driven by a Wisconsin engine and is capable of 

delivering 10 gallons of water per minute at 2000 psi. 

Comparative trials of the water blaster and conventional compressed air 

cleaning were developed for three routes scheduled for future resurfacing 

or crack maintenance. Due to project scheduling, lack of manpower and 

changes in priorities an adequate evaluation was not obtained. One 

conclusion from a visual evaluation was that the water blaster was much 

quicker and more effective in removing dirt, debris and vegetation from 

cracks or joints than compressed air. 

At the 1982 Pavement and Shoulder Maintenance Workshop at Denver, 

Colorado, participating States were asked to develop experimental 

projects to field test selected pavement and shoulder maintenance 

activities. Iowa chose to develap a project to evaluate crack 

maintenance on bituminous surfaced pavements. The use of the high 

pressure water blaster was included in this project. 
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LOCATION OF 1983 

EXPERIMENTAL CRACK S E A L 1  NG PROJECT 

Sta. O+OO 
Begin Project 

Resume Crack Sealing 

Resume Crack Sealing 

\ \ \ Sta. 335+00 
End Project 

\ Sta. 234+08 
Stop Crack Sealing 

Sta. 140+00 
Stop Crack Sealing 

Figure 1 
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The location selected for the project is on Iowa 7 in Webster County from 

the Calhoun County line east 6.345 miles (Figure 1). This location was 

selected because there are alternating sections of full depth asphalt 

cement concrete pavement (hereafter referred to as unit 90) and portland 

cement concrete pavement widened and resurfaced with asphalt cement 

concrete (hereafter referred to as unit 80). The unit 90 sections 

consist of six inches of soil-lime subbase, six inches of asphalt-treated 

base and three inches of asphalt cement cancrete surface. The unit 80 

sections consist of a nominal 8.5 inches of portland cement concrete 

widened to 24 feet with asphalt cement concrete and resurfaced with 3 

inches of asphalt cement concrete. The shoulders are 10 feet wide and 

surfaced with six inches of crushed limestone. 

Unit 90 pavements generally exhibit a greater crack interval and have 

greater seasonal movement at the cracks. Unit 80 pavements normally 

exhibit closer crack intervals and less seasanal movement at each crack. 

OBJECTIVE 

The objective of the project was to evaluate six crack preparation 

methods and seven "sealant" materials on each type of pavement. 

PROJECT DESCRIPTION AND SUMMARY 

Preparation Method 

Reference No. (For Attached Tabulation) 

1. No preparatian 

2. Blow with compressed air 
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3. Clean with high pressure water (2000 psi) and air dry 

4. Rout with Crafco router and blow with compressed air 

5. Saw with Cimline crack saw and blow with compressed air 

6 .  Saw with Cimline crack saw, blow with compressed air and install 
backer rope 

Cracks less than 1/2 inch wide were routed or sawed so that the reservoir 

was 1/2-inch wide. 

Sealant Materials 

Reference No. 

1. CRS-2 emulsion 

2. Crafco - asphalt/rubber - Does not meet any ASTM specification 
3 .  Prismo - asphalt/rubber - Does not meet any ASTM specification 
4. Maxwell Products' Elastoflex-4 - Meets ASTM D 1190 except it exceeds 

the maximum flow 

5. Allied, Product 9001 - Meets ASTM D 1190 

6. W. R. Meadows, Hi-spec - Meets ASTM D 3405 

7. W. R. Meadows, Soft Seal - Exceeds the requirements of ASTM D 3405 

Equipment used for experimental project: 

1 - Cimline melter/applicator 
1 - Air compressor 
2 - Crafco routers 
1 - Cimline crack saw 
1 - High-pressure washer (2000 psi) 
1 - Light duty truck (1-ton) 
2 - Medium duty trucks 
2 - Pickups 
1 - Bituminous oil distributor 
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Crew Size: 

Six people were needed when air cleaning and not routing; eight people 

were needed when water cleaning or when routing and air cleaning. In 

addition, two people were needed for traffic control for each type of 

preparation. 

Discussion: 

All work was accomplished between April 22, 1983, and May 23, 1983. 

Crack cleaning with the water blaster on this project was very quick and 

effective in removal of dirt, debris and vegetation. By visual 

observation it yielded a cleaner crack than cleaning with compressed air. 

These observations supported the findings of the earlier comparative 

trials. All cracks in the unit 90 sections were filled to within 

approximately two inches of the surface with CRS-2 emulsion prior to the 

crack sealing project. 

Due to the inexperience of the crew in handling the materials and 

equipment used in this project and the numerous concepts involved, it was 

not appropriate to establish a range of accomplishment or unit costs to 

be used as a standard. Costs shown in Table I are relative to this 

project only and should be used for comparison only. 

EVALUATION 

The initial review of crack filling and crack sealing work on this 

experimental project was made on September 26, 1983, approximately four 

months after installation was completed. The results were presented at 

the Denver Pavement and Shoulder Maintenance Workshop sponsored by the 
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J 

FHWA. The f i n a l  review of t h i s  experimental p r o j e c t  was completed on 

March 29, 1985. 

a ' 

Weather condi t ions  t h e  f i r s t  summer a f t e r  i n s t a l l a t i o n  were abnormally 

ho t  and dry. We f e e l  such weather condi t ions  contr ibuted t o  t h e  i n i t i a l  

s a t i s f a c t o r y  performance o f  a l l  t he  ma te r i a l s  used f o r  t h i s  p r o j e c t  

except ma te r i a l s  which exhib i ted  excess ive  flow i n t o  cracks.  

Sect ion 1: 

Pavement Type: F u l l  depth  a spha l t  pavement; Crack Treatment: 

Preparat ion by Crafco Router. Sealed wi th  Crafco Overflex s e a l a n t  

ma te r i a l .  

19.83 Review: A l l  t r ansve r se  and long i tud ina l  c racks  were f i l l e d .  Crack 

s e a l a n t  was wel l  bonded t o  both s ides '  of  t he  c rack  and performing 

s . a t i s . f ac to r i l y  w i t h  t h e  exception of some dep.re.ssion o f  t he  pavement 

sur face  i n  a super e levat ,ed curve.. The ae:p.pxession was al lowing shoulder 

s b n e  t o  e n t e r  t h e  crack.. 

1985 Review: Most of  t he  cracks  i n  t h i s  s ec t ion  had e i t h e r  f a i l e d  i n  

cohesion o r  adhesion. A t  some loca t ions  s e a l a n t  ma te r i a l  was no longer 

evident .  

Section 2: 

Pavement Type: F u l l  depth a spha l t  pavement: Crack Treatment: Sea lan t  

.reservoir was formet3 ,with a Cimline :crack saw.. .Crafco Overflex s e a l a n t  

ma te r i a l  was used. 
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1983 Review: Cracks were well sealed with apparent bond to both sides. 

At the time of this review, there was no visual difference between 

Section 2 and Section 1. 

1985 Review: Most of the cracks in this section had failed in either 

cohesion or adhesion. Traffic action had removed some sealant from the 

cracks. 

Section 3: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Compressed 

air cleaning. Crafco Overflex sealant material. 

1983 Review: Crack sealant appeared to be well bonded to both sides of 

the crack and performing satisfactorily. 

1985 Review: Crack sealant material has failed. 

Section 4: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cleaning 

with a 2000 psi high pressure water blaster with compressed air drying. 

Crafco Overflex sealant material was used. 

1983 Review: Sealant appeared to be well bonded to both sides of the 

crack and was performing in a satisfactory manner. 

1985 Review: Sealant had failed entirely throughout the section. 
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Section 5: 

Pavement Type: Composite pavement; Crack Treatment: Crack preparation 

was accomplished with a Crafco router and cleaning with air. Sealant 

material was Crafco Overflex sealant. Sealant material was squeegeed 

with a narrow squeegee immediately after application. 

1983 Review: Sealant performance was excellent. There was no evidence 

of any depression in any routed cracks. 

1985 Review: Bonding of sealant in moving cracks had failed. At some 

locations sealant material was no longer present in the cracks. 

Section 6: 

Pavement Type: Composite pavement; Crack Treatment: Crafco Overflex 

sealant material was used. Crack was prepared using a Cimline crack saw 

followed with air cleaning. 

1983 Review: Sealed cracks were performing in an acceptable manner. 

1985 Review: Sealant appeared to be performing at a higher level than 

the sealant in Section 5 (prepared with a Crafco router). Some evidence 

of bond failure was noted in moving cracks. 
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Section 7: 

Pavement Type: Composite pavement; Crack Treatment: Cracks were clcaned 

with compressed air and sealed with Crafco Overflex sealant material. 

Crack width prior to cleaning ranged from 1/8 inch to 1/2 inch. 

1983 Review: There was no evidence of bond failure. There were areas 

where the sealant material had slumped down into the crack, resulting in 

a visible depression. 

1985 Review: A high percentage of the sealant material had failed in 

either adhesion or cohesion. 

Section 8: 

Pavement Type: Composite pavement; Crack Treatment: Existing crack 

widths ranged from 1/8 inch to 1/2 inch. Cracks were cleaned with high 

pressure water 

and dried with compressed air. Crafco Overflex sealant material was 

used. 

1983 Review: Cracks appeared to be well sealed with good bond. No 

slumping of material into cracks was noted in this area. 

1985 Review: A high percentage of the joint sealant had failed in either 

adhesion or cohesion. There was no visible difference between Sections 

No. 8 and No. 7. 
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Section 9: 11; 

Pavement Type: Composite pavement; Crack Treatment: Cracks were routed 

with a Crafco router and cleaned with air. Crack width prior to routi& 

ranged from 1/8 inch to 1/2 inch. Prismo rubber asphalt joint filler was 

used. Sealant material was placed with a Cimline crack filler. Sealant 

was squeegeed with a narrow squeegee immediately after placement, 

19183 Review: Material was well bonded to the side of the cracks and 

generally appeared to be performing in an acceptable manner. A few areas 

where the sealant had slumped down into the wider cracks were noted. 

1985 Review: Bonding of sealant at all of the moving cracks had failed. 

This section appeared to be performing in a similar manner to Section No. 

10. 4 

Section 10: 

Bavement Type: Composite pavement; Crack Treatment: Crack width prior 

to preparation ranged from 1/8 inch to 1/2 inch. Cracks were pLepared by 

sawing with a Cimline crack saw followed by air cleaning. Prismo rubber 

asphalt joint filler was used. 

1983 Review: Performance was very similar to Section 9. 

1985 Review: Bonding of sealant had failed at all moving cracks. It 

appeared the sealant, in some areas, may have been performing slightly 

better than in the routed section. This is attributed to the uniform 
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width of sealant reservoir due to use of a saw as opposed to the tapered 

reservoir created by the router. 

Section 11: 

Pavement Type: Composite pavement; Crack Treatment: Crack width prior 

to sealing ranged from 1/8 inch to 1/2 inch. Cracks were routed with a 

Crafco router and blown clean with compressed air. Elastoflex 4 was used 

as a sealant. 

1983 Review: Sealant material was very soft at this time. Sealant had 

slumped in some cracks, with aggregate becoming embedded in the material. 

1985 Review: Sealant had failed in some of the wider working cracks. In 

the majority of the smaller, non-moving cracks, the sealant appeared to 

be performing adequately. 

Section 12: 

Pavement Type: Composite pavement; Crack Treatment: Existing cracks 

ranged from 1/8 inch to 1/2 inch in width. Cracks were sawed with a 

Cimline crack saw. Prior to sealing, cracks were blown clean with 

compressed air. Elastoflex 4 sealant material was used. 

1983 Review: Sealant performance was very similar to Section 11. 

1985 Review: Sealant performance was similar to Section 11. 
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i.< t 
Section 13: 

Pavement Type: Composite pavement; Crack Treatment: Cracks were routed 

with a Crafco router and cleaned with compressed air. Allied 9001 joint 

sealant was used. 

1983 Review: The sealant material was soft and was not entrapping any 

aggregate. Material at the time of this review was performing 

satisfactorily. 

1985 Review: Estimate approximately 30% of the treated cracks had failed 

in bond. The material in Section 13 appears to be performing similar to 

material installed in Section 14. 

Section 14: 

Pavement Type: Composite pavement; Crack Treatment: Existing crack 

widths ranged from 1/8 inch to 1/2 inch. Cracks were prepared with a 

Cimline crack saw and cleaned with compressed air. Allied 9001 crack 

sealant material was used. 

1983 Review: Performance of this material was identical to Section 13. 

1985 Review: Estimated failure rate to be somewhat less than 30%. This 

may be related to the rectangular reservoir created with a crack saw, as 

opposed to the tapered reservoir created by the router. 
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Section 15: 

Pavement Type: Full depth asphalt pavement: Crack Treatment: Crack 

widths ranged from 1/8 inch to 3/4 inch. Cracks were routed with a 

Crafco router and cleaned with compressed air. Prismo crack sealant was 

used. 

1983 Review: Joints appear to be well sealed with the exception of some 

locations of excessive flow into the crack after the initial sealing 

operation. Depressions up to a 3-inch depth were noted. Cracks at these 

locations, however, appeared to be well sealed. 

1985 Review: All sealant had failed. 

Section 16: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Existing 

cracks ranged in widths from 1/8 inch to 3/4 inch. Cracks were routed 

with a Cimline crack saw and blown clean with compressed air. Prismo 

crack sealer material was used. 

1983 Review: Performance of the material was the same as in Section 15. 

1985 Review: All sealant had failed. 

Section 17: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Existing 

cracks ranged from 1/8 inch to 3/4 inch in width. Cracks were prepared 
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by routing with a Crafco router and cleaned with compressed air. 

Elastoflex 4 sealant material was used. 

: $ I  
1983 Review: The sealant material had remained very soft and pliable. 

There appeared to be no sealant failure at this time. Sealant had 

slumped down or flowed into the cracks to the extent that in most of the 

cracks, the top of the sealant is 3 inches below the surface of the 

pavement at some locations. This material was very soft and was 

entrapping aggregate in the material. At locations where the crack 

sealant has slumped, the crack appeared to he well sealed. 

1985 Review: 100% of the sealant in the larger moving cracks had failed. 

It is believed the primary reason fbr failure is due to flow into the 

bottom of the crack. The non-moving shallow cracks in these sections 

remained well sealed. 

Section 18: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Routed 

with a Cimline crack saw and cleaned with compressed air. Elastoflex 4 

joint sealant material was used. 

1983 Review: Performance was the same as Section 17. 

1985 Review: Performance was the same as Section 17. 
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Section 19: 

Pavement Type: Full depth asphalt pavement; Crack treatment: Existing 

crack widths ranged from 1/8 inch to 3/4 inch. Routing was done with a 

Crafco router. Cracks were cleaned with compressed air. Allied 9001 

joint sealant was used. 

1983 Review: Sealant material had remained very soft and pliable and 

appeared to be well bonded to the sides of the crack. Material had not 

entrapped aggregate. Up to 1 1/2 inches of slumping into some of the 

wider cracks was noted. 

1985 Review: All sealant in the larger moving cracks had failed. 

Failure is due to the flow of the material to the bottom of the crack, or 

removal of the sealant material by traffic action indicating adhesion 

failure. Most of the non-moving cracks appeared to have remained well 

sealed. 

Section 20: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cracks 

were routed with a Cimline crack saw and cleaned with compressed air. 

Allied 9001 was used as a sealant. 

1983 Review: Performance was identical to Section 19. 

1985 Review: Performance was identical to Section 19. 
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. . 

tBamement Type: :B.uXl depth a q p k a l t  paxement.; Crack 'Treastment: Cra&s 

'\were rou,ted 'with .a Crafco : router  and :cleaned with :compressed air . .  .W.. R. 

'Mestiows Hi-Spec j o i n t  9ea:ler :was :used-. 

1.9-83 Review: This :sealant  m a t e r i a l  ;appeased t o  :be cls s o f t  'as %he .Alllied 

9.00~ mater ia l .  Enkrapment .of  'aggl;eg&e & t o  "tihe 'sux!!ace ':the seallant  

,mate r ia l  w a s  !not inetea,. 'Sealant ,ma..t-e.~&:a. .qgpeare,d .tro :be ,per:Fo~ming v e r y  

,,weXt.. A t  xame locaI.t:i~ns he maaer&aJ, :had jfihwed 1;/.2 i nch  ibeJIow  the 'i ' 

:pavement sucf  ace.. 

,!Rece:ion 22:: \ 

Pavement 'Pype.: IEuSl ,:depY;h :aqphaTt 'pav.m?zn't:; :C,,rtick 'Treatmen,t.:: :.Crticks 
I 

:were routed wi%.h :a Cimlicne cradk :saw .and iSl:.own c lean  with compr.ehsed a h , .  

!:eection 23.: . . 1 
I 

Savement T-xpe:: F u l l  depth a8Phall.t ;pavement; 'Crack Treatment: Exis t ing  

~cnacks  .rsn,ging from 11:/:8 $Mh :to 1 . 7 2  i n c h  ?k.n ic+i8Y;-h w e r e  'cbl~wn : d e a n  -wi:th 1 
I 

:compressed -aCktr.. W.. :R,. :E-tezdows Hi-Bpec $o in t  s W 2 a n t  was mseEL. 
1 
i 
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1983 Review: The sealant material had remained soft and generally well 

bonded to the surfaces and/or crack edges, but there were many areas 

where cracks appeared to be not well sealed. Failure resembles cohesion 

failure. 

1985 Review: Sealant material had failed entirely. 

Section 24: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cracks 

ranging in width from 1/8 inch to 1/2 inch were cleaned with high 

pressure water and dried with compressed air. W. R. Meadows Hi-Spec 

sealant material was used. 

1983 Review: Sealant material had remained soft and generally well 

bonded to the surface, but there are many areas where the cracks did not 

appear to be well sealed (estimate sealing on 5% of the total lineal 

feet). 

1985 Review: 100% of the sealant had failed. 

Section 25: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: No 

preparation. CRS-2 emulsion was used to fill cracks ranging from 1/8 

inch to 3/8 inch in width. Tight squeegee work was not done. 
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1983 Review: There was little evidence of the crack filling effort at 1 
this time. Cracks remained open in many areas. There was no evidence of I 

the filler material which was placed. I 
1985 Review: No evidence of filler material. i 

Section 26: \ 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cracks 

ranging in width from 1/8 inch to 3/8 inch were cleaned with compressed I 
air. CRS-2 emulsion was used to fill cracks. Tight squeegee work was \ 

I 
not done. 

I 

1983 Review: This section showed little evidence of the emulsion 

filling. Cracks were still open or filled with dirt and granular 

material. 

1985 Review: There was little evidence af the emulsion filling. I 
Section 27: 1 

I 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cracks 

ranging from 1/8 inch to approximateLy 1/2 inch in width were cleaned I 
( 

with high pressure water blast and dxied with compressed air. CRS-2 I 

emulsion was used to fill the cracks, Material was placed with a wand I 
and was not tight squeegeed. \ 

I 
1983 Review: Approximately 75% of the total lineal feet of cracks filled I 

I 
did not appear to have been filled. 
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1985 Review: There was no evidence of crack filling. 

Section 28: 

Pavement Type: Full depth asphalt pavement; Crack Treatment: Cracks 

were routed with a Cimline crack saw and blown clean with compressed air. 

W. R. Meadows Sof Seal sealant material was used with a backer rope. 

Sand blasting was not done. 

1983 Review: Cracks appear to be well sealed with the exception of some 

evidence of bond failure along the edge for short lengths in some cracks. 

This may have been due to the incomplete removal of saw slurry residue 

from the side of the sealant reservoir. 

1985 Review: Estimate bonding in approximately 90% of the sealant in 

these cracks had failed. Material was still present in the routed 

cracks. 

Section 29: 

Pavement Type: Composite pavement; Crack Treatment: Cracks were routed 

with a Crafco router and blown dry with compressed air. W. R. Meadows 

Hi-Spec sealant was used. Material was placed with a wand and was not 

tight squeegeed. 

1983 Review: Sealant appeared to be performing well. The sealant 

remained very soft and pliable. Foreign material had not become embedded 

in the sealant. 
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I 

1985 Review: Estimate approximately 90% of t h e  s e a l a n t  was performing 
I 

c , I  
very  wel l .  The routed crack ( longi tud ina l  c rack)  a t  t h e  base widening 1 
u n i t  locakion showed some bond f a i l u r e .  This was a t t r i b u t e d  t o  t h e  I 
a pp l i ca t ion  of aa emulsion sand-blotted s t r i p  s e a l  over t h i s  j o i n t ,  Bond 

I 

f a i l u r e  may have occurred due t o  e a r l y  epp l i cak ioa .o f  t r a f f i c  over t h e  1 
1 

s t r i p  s e a l .  
1 
I 
I 

Section. 30. r 
\ 
\ 

Pavement Type:: C:~mpos,ite pavement; ~ k a c k  Trw,tmen,t: Cracks 1 / 8  inch to. I 

1/2 inch i n  width were rau ted  with  a eimline. craek saw and cleaned with  1 

compres.sed a i r ,  W., R.. Meadaws Bi-Spec: s e a l a n t  ma te r i a l  was used. 
i 

E a t e r i a l  was placed wi th  a wanCl and ti@-~t. sque3geed.. 1 
i 

198.3 Review: The! seellant ma te r i a l  aBp.eared t a   be^ performi.nq very w e l l .  1 
I 

!There were no areas. of? f a i l u r e  evident ,  Water ia l  had remained very s o f t  

and p l i a b l e ,  bu t  has  not  entrapped any fore ign  agg.re3ate i n  t h e  s e a l a n t  
1 
I 

smr face.  

L 985 Review: E s t i m a t e  appr~ximateLy 90% hf t h e  s e a l a n t  ma te r i a l  placed I 
I 

! 
w a s  st ill func0io:n.imq uesy w e l l .  

Sect ion 31: 

Pavement Type:: Composite. pamment$ Crack Txea.tment: Cracks ranging. from 1 
l 

a 1 /8  inch t o  112 inch i n  arlath ~ e r e . & l e a n . e d  wzth campre.ssed a i r  only,  i 
I 
I 

N. R. Meadows Hi-Spec s e e l e n t  ma te r i a l  was. wsed. 
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1983 Review: The irregularity of the crack width resulted in an 

irregular width and depth of sealant reservoir and left the impression 

there were some areas which might fail, but at that time failure was not 

evident. The sealant material was very soft and pliable and appeared to 

be well bonded to the sides of the cracks. 

1985 Review: Estimate approximately 90% of the sealant has failed in 

either bond or in cohesion. 

Section 32: 

Pavement Type: Composite pavement; Crack Treatment: Cracks ranging in 

width from 1/8 inch to 1/2 inch were cleaned with high pressure water 

blasting and dried with compressed air. W. R. Meadows Hi-Spec sealant 

material was used. 

1983 Review: Observations were very similar to Section 31. 

1985 Review: Observations were similar to Section 31. 

Section 33: 

Pavement Type: Composite pavement; Crack Treatment: CRS-2 emulsion was 

used to fill cracks ranging in width from 1/8 inch to 1/2 inch. There 

was no preparation. 

1983 Review: There was little evidence of any crack filling having been 

done except at the location where the widening joint has been routinely 
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sealed with a squeegee operation, and in those areas where emulsion had I 
completely filled the crack. 

1985 Review: There was no evidence of crack filling. 

Section 34: 

Pavement Type: Composite pavement; Crack Treatment: CRS-2 emulsion was 
I 
I 

used to fill cracks ranging in width from 1/8 inch to 1/2 inch. Cleaning I 
was done with compressed air prior to crack filling. I 

1983 Review: Observations were similar to those in Sectian 33. 

1985 Review: There was no evidence of any crack filling. 

I 
Section 35: I 

Pavement Type: Composite pavement; Crack Treatment: Cracks ranging in 

width from 1/8 inch to 1/2 inch were filled with CRS-2 emulsion following 

water blasting and drying with compressed air. 
I 

1983 Review: There was little evidence crack filling material was placed 

except in longitudinal widening joint where repeated sealings with CRS-2 

emulsion had kept that joint full. I 
1985 Review: There was no evidence of crack filling. 1 
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Section 36: 

Pavement Type: Composite pavement; Crack Treatment: Cracks were routed 

with a Cimline crack saw and cleaned with compressed air. No sand 

blasting was done. W. R. Meadows Sof Seal material was used. 

1983 Review: Sealant appeared to be performing satisfactorily. 

1985 Review: There was excessive pavement breakup in this section and 

the pavement surface was raveling extensively. Bonding of most of the 

crack sealer had failed. Traffic action had removed some sealant from 

the prepared cracks. 

CONCLUSIONS 

The use of a CRS-2 emulsion is appropriate for use on an aged ACC 

surface. A typical surface would exhibit secondary cracking adjacent to 

transverse cracks and longitudinal cracks, with shrinkage cracking 

beginning to become apparent in the wearing surface. Cracks should be 

properly cleaned before applying the emulsion to the crack. Multiple 

crack fillings will be necessary throughout the remaining life of the 

aged ACC surface and should be scheduled periodically. Special provision 

SP-589, Maintenance Cleaning and Filling Cracks on ACC Surfaces 

(Appendix A), was developed to accomplish crack filling by contract. 

These procedures are also used by our maintenance forces. 

The water blaster was more effective than compressed air in cleaning 

dirt, debris and vegetation from cracks. Unfortunately, the cracks that 

were more effectively cleaned with the water blaster yielded no 
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I 
1 

significant improvement in sealant adhesion or longevity over other I 
methods of cleaning. 

3" 

Air blowing and/or high pressure water cleaning does not appear to be an 

adequate preparation method for preparing cracks less than 3/8" wide when 1 
using a "high type" hot pour sealant. Routing or sawing should be done 

I 
to provide a sealant reservoir. Specification 1021 {Appendix B) for 1 

Crack Cleaning and Sealing (ACC surfaces) was developed as a result of 

this project and is appropriate for contract sealing of cracks on "newer" 

ACC surfaces. Procedures in this supplemental specification are also 
1 

followed by Iowa DOT maintenance forces for in-house sealing work. 
I 

Resultant weathering and deterioration of the asphalt surface will result 
I 

I 
in a need to begin crack filling (CRS-2) procedures as outlined above. I 

I 
I 

Materials meeting Iowa Department of Transportation specification 

4136,02A are specified on contracts for sealing. Material meeting this 1 
I 

specification is also purchased by the Department for use by maintenance 

forces. I 
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TABLE I1 
EVALUATION SUMMARY 

Section 

1 
2 
3 
4 
5 
6 
7 
8 
9 
lo 
11 
12 
13 
14 
1s 
16 
17 

18 

Pave. Type 
*Unit No. 

9 0 
9 0 
9 0 
9 0 
8 0 
80 
80 
8 0 
8 0 
80 
80 
8 0 
8 0 
80 
9 0 
9 0 
9 0 

Cleaning 
Sealant **Method 

Crafco Air * * 
Crafco Air** 
CraEco Air 
Crafco Water 
Crafco Air * * 
Crafco Air** 
Crafco Air 
Crafco Water 
Prismo Air** 
Prismo Air** 
Elastoflex Air** 
Elastoflex Air** 
Allied Air** 
Allied Air** 
Prismo Air** 
Prismo Air** 
Elastoflex Air** 

Elastoflex Air** 

Allied Air** 

Allied Air** 

Hi-Spec Air* * 
Hi-Spec Air** 
Hi-Spec Air 
Hi-Spec Water 
CRS-2 None 
CRS-2 Air 
CRS-2 Water 
SofSeal Air** 
Hi-Spec Air* * 
Hi-Spec Air** 
Hi-Spec Air 
Hi-Spec Water 
CRS-2 None 
CRS-2 Air 
CRS-2 Water 
SofSeal Air** 

Bond Condition 
4 Months 2 Years 

Well Bonded Failed 
Well Bonded Failed 
Well Bonded Failed 
Well Bonded 100% Failed 
Excellent Failed 
Acceptable Failed 
Good High % Failed 
Good High % Failed 
Well Bonded Failed 
Well Bonded Failed 
Well Bonded Adequate 
Well Bonded Adequate 
Satisfactory 30% Failed 
Satisfactory 25% Failed 
Well Bonded 100% Failed 
Well Bonded 100% Failed 
Well Bonded Large Cracks 

100% Failed 
Well Bonded Large Cracks 

100% Failed 
Well Bonded Large Cracks 

100% Failed 
Well Bonded Large Cracks 

100% Failed 
Well Bonded High % Failed 
Well Bonded High % Failed 
Well Bonded 100% Failed 
5% Failed 100% Failed 
100% Failed 100% Failed 
100% Failed 100% Failed 
75% Failed 100% Failed 
Well Bonded 90% Failed 
Well Bonded 10% Failed 
Well Bonded 10% Failed 
Well Bonded 90% Failed 
Well Bonded 90% Failed 
100% Failed 100% Failed 
100% Failed 100% Failed 
100% Failed 100% Failed 
Satisfactory 100% Failed 

*Pavement Type: 
Unit 80 - Composite asphalt over Portland Cement 
Unit 90 - Full depth asphalt 

**Routed by Crafco router or Cimline saw 



APPENDIX A-I 

SP-589 
Replaces 9 - 5 4 ?  

SPECIAL PROVISIMIS 
for 

~ I ~ E M N C E  NEANING AND FILLING ~ C K S  
ACC Surfaces 

February 26. 1985 

589.01 USCRIPTIMI. This work is for cleaning and filling cracks in an existing pavement or paved shoulder. I 
It involves filling large cracks and spalled areas with ACC, and filling smaller cracks with filler material. This 
type of work is intended primarily for existing pavements that are not to be resurfaced. If additional work is to be 
required, it will be defined elsewhere in the contract documents. 

589.02 MTERIALS. Asphalt cement concrete shall be a hot mixture meeting requirements of Section 2203 (112- or 
318-inch mixture size), or 2306, or better. or, subject to approval of the Engineer, a similar mixture from a 
comnercial source. A cold premix mixture may be used with approval of the Engineer. The premix shall meet 
requirements of Section 4202, 4203, or 4204. The Engineer's approval of the use of a premix will be based on the I 
availability of the specified hot mixture when this work is being done and the length of haul. 

Tack-coat material shall meet requirements of 2212.MC. 
Filler material shall be emulsified asphalt meeting requirements of Section 4140, Grade CRS-2. 
Blotting material shall be a sand meeting requirements of Section 4125 or 4112. or a similar sand approved by I 

the Engineer. 

589.03 EWIPIEKI. Equipment shall include the following: 
A. High-pressure water equipment capable of delivering water with a pressure of 2,000 psi f r a  a nozzle to the 
crack being cleaned. 
8. High-pressure air capable of blowing sand and other foreign material f r a  a crack. 
C. Air chisel or hand tools to remove loose and spalled material adjacent to cracks. 
0. Heating kertle or pressure distributor for applying filler material through a hand-operated wand or nozzle. 

589.04 CLEANING AN0 FILLING. Cleaning may be done with high-pressure air or water equipment, except water 
blasting equipment will not be allowed when the temperature is below 32' F. In all cases, cleaning shall include 
removal of vegetation from the cracks. Cleaning methods other than those specified in this specification may be 
necessary to remove vegetation. Other methods shall be subject to approval of the Engineer. 

When specifically required by the plans, a soil sterilant, such as Spike or an approved equal, shall be placed 
in the crack prior to placing the filler material. 

For filling cracks, a hand-operated wand or pouring pot shall be used, which is capable of placing the filler 
material into the crack and filling to the adjacent surface. The nozzle or spout shall be small enough to place the 
filler material into the crack without soiling the adj,acent surface. 

All cracks filled with emulsion shall be tightly squeegeed with a narrow. 2-inch or less, V-shaped, rubber-edged 
squeegee, imnediately after placement of the filler. Measures shall be taken to hold the filler in place. preventing 
run-out at pavement or shoulder edges and low areas; this may be done by use of a sand dam or an application of 
blotter material, in conjunction with the squeegee operation. 

A. . Cracks wider than l-inch shall be made free of loose and spalled material within the opening and loose 
material adjacent to the opening and shall be cleaned with high-pressure water, blown free of water, tacked, and 
filled with hot mix. Loose and spalled material shall be removed with an air chisel, picks, or other hand 
tools. 
The cracks shall be cleaned of loose and spalled material, old crack filler when deemed necessary by the 
engineer, sand, and other foreign debris by the use of high-pressure water. Cleaning shall continue until 
essentially all debris and loose materials have been removed to a depth of 3 inches within the crack opening. 
The cleaned cracks shall be blown free of water. 
The crack surfaces shall be lightly tacked with tack-coat material as a hand operation. 
The cracks shall be filled with the hot mix specified, rodded and tamped into place and leveled with the 
adjacent surface. The mixture shall be warm and pliable when placed. This mixture shall be placed prior to 
filling cracks with emulsion. A thin application of emulsion shall be placed over the hot mix and tightly 
squeegeed. 
8. Cracks 1/4-inch to l-inch in width shall be cleaned with air pressure or high-pressure water sufficient to 
remove old crack filler when deemed necessary by the Engineer, sand. and other foreign debris. The depth of 
cleaning shall be at least 1 inch. The depth shall be to sound material, but a depth greater than 3 inches will 
not be required. 
Cracks shall be filled with emulsion filler material. A hand-operated wand shall be used which is capable of 
placing the filler material into the crack and filling it to the adjacent surface. The nozzle attached to the 
wand shall be small enough to place filler material into the crack without soiling the adjacent surface. 
C. Cracks less than 1/4-inch shall be cleaned sufficiently to remove old crack filler when deemed necessary by 
the Engineer, sand, and other foreign debris. 
Cracks shall be filled with emulsion filler material. 
0. Map-cracked areas shall be covered with emulsion filler material with a suitable hand-operated squeegee. 
The filler material shall be a thin, smooth application. 
The filler material shall be promptly blotted with a light application of blotter material. 

I 
589.05 LIWITATIMIS. an Projects where a fog seal or other surface treatment is to be done in conjunction with 

this work, the crack filling shall be done first. Except when this work is in preparation for a seal coat or slurry 
Seal. crack filling may not be allowed on Pavements in the months of July and August if tracking or soiling of the 
Pavement becomes a problem. Crack filling on paved shoulders will be allowed during this time. 



. . . . . . . . , . . .. . . . d-.----. -.--..--..A ...... . . .. " "~  ... . . .. . . . .. - i 
i 

APPENDIX A-2 

When filling cracks with emulsion, sufficient time shall be allowed for the emulsion to flow to the bottm of 
the crac,k and to fill it completely full. In filling. a second pass may be necessary before leaving the work zone. 

One additional filling (or refilling) will be necessary where the filler has settled into the crac.k opening. 
These areas will be ,identified by the Engineer. . . 

The cleaned cracks need not be filled the same day they are cleaned. Hwrever, at the time of filling, cracks 
shall be free of standing water (to be determined by visual examination). , .Recleaning may be necessary if the 
openings become contaminated before being filled. The .work may be done a5 a sl.ngle, coordinated operation. 

The work shall be conducted on only one lane of the pavement at a time, and in accord with the traffic.contro1 
plan and 1107.09. Use of a pilot car may be required. 

Traffic shall be permitted to use the pavement during this construction, and all operations shall be so 
conducted as to provide a minimwo of inconvenience to traffic. 

The work schedule shall be adjusted so that all traffic lanes can be .opened to public trarfic at the end of the 
workday. All barricades and equipnent shall be removed f r m  the roadbed from 30 minutes before sunset to 30 minutes 
after sunrise. No work will be permitted on Sundays or holldays described in 1108.03. 

589.06 PETHOD OF KASUREMM. The Engineer wlll measure the work of maintenance cleaning and fllling cracks, 
satisfactorily completed, as follows. I . '  

A. Cleaning and Filling Cracks. 
1. Pavement Maintenance. The Engineer will calculate the number of miles of mainline pavement on which cracks 

were cleaned and filled. The calculations will be based on the centerline distance of mainline, two-lane 
pavement, corrected for mainline pavement of more than two lanes, including climbing lanes. A t  
intersections, rest areas, and interchanges designated for cleaning and filling, the additional areas of 
widened pavement, ramps, storage lanes, turning lanes, paved medians and parking in rest areas wlll not be 
separately measured for pavement. 

2. Sbulder Maintenance. The Engineer will calculate the number of miles of paved shoulders on which cracks 
were cleaned and filled. The calculations will be based on the center1 ine distance of the adjacent mainline 
pavement, a s~ngle measurement for shoulders on both sides of the pavement. At intersections, rest areas, 
and interchanges designated to be cleaned and filled, the additional areas of paved shoulders on ramps. 
gores, and turning lanes will not be measured separately for pament. 

Between limits for which cleaning and filling is intended for either pavement or shoulders, no deductions will 
be made for bridges, intersections, or other interruptions where cracks are not to be cleaned and filled. 
8. ACC for Crack Filling. The Engineer will compute the weight of hot mixture used for filling cracks larger 
than l-inch, based on actual weisht. Mixture wasted or otherwise not used in the work will be deducted. based 
on actual weights or estimates. 
C. Filler Material (Maintenance). The Engineer will compute the volume of filler material placed, uslng the 
method described in 2307.060. The total quantity will include the material placed in cracks and used to cover 
mao-cracked areas. 

/ Blotting material and tack-coat material will not be measured separately for paynent. 

589.07 BASIS ff PAYMENT. For the work of maintenance cleaning and filling cracks, the Contractor will be paid 
as follows: 

1 14. Cleaning and Filling Cracks (Pavement Maintenance) or (Shoulder Maintenance). For the number of miles of 
rravement or shoulders on which the cracks were cleaned and filled. the Contractor will be o a ~ d  the contract 
price per mile. 

I 8. ACC for Crack Fllllng. For the number of tons of ACC used in filling cracks over 1-inch, the Contractor 
will be paid the contract price per ton. 
C. Filler Material (Maintenance). For the number of gallons of filler material placed in cracks and joints. 
the Contractor w~ll be paid the contract price per gallon. 
These payments will be cons~dered full compensation for cleaning the cracks, furnishing and placing the ACC and ( f71ler material and all blotting and tack-coat matenal that is necessary, and for furnishing all equiwent and labor 

therefor, in accord with the plans and this specification. 
Article 1109.03 shall not apply to these items. 



APPENDIX B 
Specification 1021 

Replaces SP-586 

67 Iowa Department of Transportation 
kEP 

SU~PLEMENTAL SPECIFICATION 
for 

CRACK CLEANING AND SEALING 
(ACC Surfaces) 

April 1, 1986 

THE STANDARO SPECIFICATIONS. SERIES OF 1984. ARE AnENOED BY THE FOLLWING ADDITIONS AN0 W)OIFICATIONS. THESE ARE 
SUPPLEMENTAL SPECIFICATION, AN0 THEY SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS. 

1021.01 DESCRIPTION. T h ~ s  work ahall consist of routing and cleaning of cracks in the asphalt cement concrete 
surfd~e and sealing of the prepdred cracks with a joint sedler. 

1021.02 MATERIALS. The joint sedler shdll be a material meeting requirements of 4136.02A. A hot-pour sealer I 
will be required. 

Backer rope used in. conjunction with this sealer shall be made of cellulose, cotton, or plastic foam. The rope 
must withstand, without damage, the high temperatures inherent to these sealers. The rope shall be of a size that 
 omp press ion is required for installation in the crack so it maintains its position during the filling operation. 

1021.03 EQUIPMENT. 
A.  Routing or sawing equipment shall be mechanical and power driven, capable of cutting the cracks to the 
required dimensions. Equipment designed to "plow" the cracks to dimension will not be permitted. 
8. Air compressors shall provide moisture- and oil-free compressed air and shall be of sufficient size to blow 
sand and other foreign material from the crack prior to placing the sealant material. 
C. Equipment used for heating and placing thp premixed material shall be of the oil-jacketed, double-boiler 
type, cdpdble of heating the material to 400 degrees F and Pumping the material into the prepared cracks. 

1021.04 CONSTRUCTION. 
A.  Class I Cracks. Cracks which have an average opening of 1/2 inch or less shall be routed or sawed to 
provide a minimum sealant reservoir of 112-inch width by a nominal 1-inch depth. 
Backer rope may be used. If used, the depth of cleaning and routing or sawing shall be increased if necessary, 
and the backer rope shall be placed in the crack to a depth that will provide at least 518 inch clearance above 
the backer rope for the sealer. The backer rope shall be dry when placed. 
8. Class I1 Cracks. Cracks which have an average opening greater then 112 inch will not require routing or 
sawing, but they shall be thoroughly cleaned of all foreign material to a depth necessary to accmodate the 
sedler mdteridl and the backer rope to be used. 
Backer rope shall be placed in the crack to a depth that will provide at least 518 inch clearance above the 
backer rope for the sealer. The backer rope shall be dry when placed. 
C. Prior t.0 opening to traffic, asphalt cement concrete and foreign material resulting from crack preparation 
shdll be removed from the roadway by brooming, compressed air. or other methods satisfactory to the Engineer. 
0. Cracks shall be clean and dry prior to sealing. The entire crack reservoir shall be slightly overfilled 
with Sealant and tightly squeegeed with a ndrrow V-shaped squeegee, inmediately after placement of the sealant, 
and while still hot. The squeegee shall be operated within approximately 1 foot of the wand tip used to place 
the sealdnt. Sealant on the roadway surface in excess of 1/2 inch on each side of the crack edge will, not be 
acceptable. 

1021.05 LIMITATIONS. Crack cleaning and sealing shall be done only when the ambient air and pavement surface 
temperatures are above 40°F. When near this minimum, additional air blasting or drying time or both may be necessary 
to assure a satisfactory bond to the crack surfaces. 

The work shall be conducted on only one lane of the pavement width at a time. When work encroaches dn an 
adjacent lane. a fldgger will be required at that location. 

The work schedule shall be adjusted so that all barricades and equipment are removed from the roadbed from 30 
minutes before sunset to 30 minutes after sunrise. No work will be permitted on Sundays or holidays described in 
1108.03. 

Articles 1107.08 and 1107.09 shall apply. 
Lanes may be opened to traffic only after the sealer has set sufficiently so it will not pick u p  under 

trdffic. Powder may be applied to the sealer, but only after the Sealer surface has Set soar to avoid penettation 
of the powder into the sealer. 

Cracks shdll be sealed within 3 working days after preparation. 

1021.06 UETHOD OF MEASUREMENT. The engineer will compute the lengths of Class I and Class I 1  cracks 
satisfactorily cleaned and sealed. The lengths of transverse cracks will be computed from a count of these cracks 
and the nominal pavement width. Centerline cracks will be computed as a straight line from the beginning to the end 
of joint cleaning and sealing. Random cracks cleaned and sealed will be measured along the actual length. 

1021.07 BASIS OF PAYMENT. 
A. Class I Routing and Sealing will be paid for at the contract price per linear foot. 
Payment shall be full compensation for all labor, equipment, materials, and incidentals required for crdck 
routing, cleaning, and furnishing and placing sealdnt. 
B. Class I1 Cleaning and Sealing will be paid for at the contract price per linear foot. Payment shdll be full 
compensation for all labor, equipment, materials, including backer rope, and incidentals required for cleaning 
and furnishing and placing sealant. 

1021.07 BASIS OF 
A. Class I Routi~ 
Pay 
routing, cleaning, and furnishing and placing sealdnt. 
B. Class I1 Cleaning and Sealing will be paid for at the contract price per linear foot. Payment shdll be full 
compensation for all labor, equipment, materials, including backer rope, and incidentals required for cleaning 
and furnishing and placing sealant. 




