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EXECUTIVE SUMMARY 

This report contains installation and performance evaluations 

of four precoated membranes in Oklahoma. The report is presented 

in four separate sections and describes the performance of 

Bituthene on I-35 near Ardmore which was installed in 1978. The 

second part describes Polyguard on US 270 near Arpelar which was 

installed in 1978. The third part relates the comparative 

performance of three membranes; namely, Bituthene, Polyguard, and 

Protecto Wrap. They were placed on US 183 south of Rocky in 

1980. The fourth part includes the performance of Petrotac on 

1-35 near Edmond, placed in 1982. 
The width of the membranes over the joints and cracks ranged 

from 12 to 36 in (0.3 to 0.9 m). The average overlay thickness 

over the membranes ranged from 1.5 to 3:75 · in (38 to 95 mm). 

Each part was considered as a separate project for the evaluation 

and was compared to the standard overlay design for each project. 

All the precoated membranes appeared to be performing well in 

sealing and diminishing the reflective cracking in a cost 

effective manner. 
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BITUTHENE PRECOATED FABRIC MEMBRANE 

INTRODUCTION 

Background 

The experimental Bituthene membrane was applied in July, 

1978, to two sites on project IR-35-1(70)025. Bituthene is a 

trade name of a precoated fabric membrane manufactured by the 

W.R. Grace Company. The installation is locat e d on the 

northbound and southbound lanes of I 35 about four miles south of 

Ardmore in Carter County. The existing jointed Portland cement 

concrete (PCC) slab is 12 ft (3. 6 m) wide and 9 in (230 mm)· thick 

on a 4 in (100 mm) base with 15 ft (4.6 m) joint spacings. The 

1983 average daily traffic count was 12,000. The resurfacing 
project us ed a 3 in (76 mm) layer of Type C asphalt concrete (AC) 
and 3/4 in (19 nun) of open graded friction course. This was done 

by South Prairie Construction Company. 

The alignment passes over primarily CL and CH (Unified 

classification) soils. These are fo rmed from the rock units of 

the Dornick Hills formation. Here, the rock strata are 

predominantly shale with minor amounts of conglomerate, 

limestone, and shale. The rock strata in this area are steeply 

tilted. 

The test section is located in a low fill of 3 to 6 ft (1 to 

2 m). The slab faulting was very minor, about 1/8 in (3 nnn ) or 

less. 
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Purpose and Scope 

The objectives of the experimental project were: 

1. To retard and reduce reflective cracking at joints 

and cracks. 

2. To stop the infiltration of water through joints 

and cracks into the underlying FCC pavement. 

A precoated waterproofing strip membrane, "Heavy Duty 

Bituthene", was selected for this study. 

The northbound lanes contain one treated section 4 3 5 ft 

(132.6 m) long, with two adjacent untreated sections as controls. 

The control sections are 200 ft (61.0 m) and 500 ft (152,4 m) 

long. See Figure 1. 

The southbound lanes also contain one treated section 435 ft 

( 132.6 m) long with two adjacent untreated control sections, each 

200 ft (61.0 m) long. See Figure 1. 
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MATERIALS 

Fabric Properties 

Heavy Duty Bituthene is a waterproofing membrane 

incorporating a high strength, heat resistant, polypropylene 
woven mesh. It is embedded between a layer of self-adhesive 

rubberized asphalt and non-tacky bituminous compound. The 

material is supplied in rolls interwound with a special release 

paper which protects the adhesive surface until ready for use and 

alJows easy handling during installation. 

The properties of Bituthene as listed by the manufacturer at 

the time of cons truction (1978) are shown in Table 1. This 

membrane may be used in a wide variety of applications. These 
uses include foundation waterproofing, mud slabs, bridge decks, 

and other related applications requiring waterproof protection. 

Table 1. HEAVY DUTY BITUTHENE*-TYPICAL PROPERTIES 

Property 

Thickness 

Typical Value 

. 0 6 5  in 

Permeance-Perms .10 
(grains/sq ft/hr/in Hg) 
Tensile Strength 50 lb/inch 

Elongation 75% 

Puncture Resistance 200 lb 

Pliability .>,;" mandrel no cracks in mesh or 
180° bend at 15°F. rubberized asphalt 

Test Method 

ASTM E 96 
Method B 

ASTM D 882 
(modified for 

l" opening) 

ASTM D 882 
(modified for 

111 opening) 
ASTM E 154 

(mesh) 

ASTM D 146 

*The current name for the fabric is Bituthene 5000 (1983). 
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INSTALLATION 

The fabric was installed in July, 1978. The installation of 

the fabric was done by Research Division employees of the 

Oklahoma Department of Transportation (ODOT). 
Bituthene primer was applied to the pavement at the rate of 

0.03 gal/yd2 (0.14 l/m2) to coat the joint area and random cracks 

prior to applying fabric. It took approximately 40 minutes for 

the primer to dry tack free. The fabric was centered over the 

joints by hand. A 3/4 ton pickup truck was driven over the 

membrane and pressed it to the existing pavement. 

On the southbound lanes, all the transverse joints were 

covered with 1.5 ft (0.5 m) wide Bituthene. The longitudinal 

joints on the putside- shoulder, the centerline joint and 180 ft 

(54.9 m) of joint on the inside shoulder also were covered with 

1.5 ft (0.5 m) wide Bituthene . See Figures 2 and 3. Two random 

cracks within the test section were covered with 3 ft (0.9 m) 
wide Bituthene and the remaining cracks were covered with 1.5 ft 

(0.5 m) wide Bituthene. See Figure 4. 

On the northbound lanes all the transverse, centerline and 

outside longitudinal joints were covered with 1.5 ft (0.5 m) wide 

Bituthene. There were no random cracks in this area. See 

Figures 5 and 6. 

The traffic was allowed on the Bituthene membrane for 10 

days. Then the road received a 3 in (76 mm) layer of Type C AC , 

and 3/4 in (19 mm) o f open graded friction course. This was done 

by the contractor. 

5 
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Problems 

Problems were encountered in removing the release paper. A 

portion of the precoated fabric had been stored for about two 

years. When the air temperature approached l00°F (38°C) the heat 

caused the rubberized asphalt layer to become very sticky. This 

resulted in the release paper sticking and tearing many times. 

See Figure 7. Windy conditions often caused the material to 

flutter and stick to itself. See Figure 8. It was noted that 

the Bituthene stored for about one year was much more difficult 

to separate from the release paper than the recently delivered 

material. 

8 



Figure 6. 

Figure 7. 

All the transverse, centerline and outside 
longitudinal joints were covered with 1.5 ft 
wide Bituthene on the northbound lanes. 

Hot weather combined with a long storage time, 
allowed the rubberized asphalt layer to become 
very sticky, causing tearing of release paper. 
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Figure 8. Windy condition often caused the material to 
flutter and stick to itself. 



EVALUATION 

The first evaluation was made in February, 1979 approximately 

six months after installation. There was no reflective cracking 

in the test sections and none in the control sections. 

The one year evaluation was made in August, 1979. There was 

no reflective cracking in either of the Bituthene sections. Five 

transverse cracks were found in the south control section of the 
northbound lane. One transverse crack was found in the no rth 

control section of the northbound lanes. Also no cracks were 

found in the southbound control section. See Figure 1. 

The two year evaluation was conducted in July, 1980. No 
reflective cracks were found in either of the Bituthene sections. 

Twenty transverse craeks were found in the northbound control 
sections. No cracks were found in either of the southbound 

control sections. See Figure 1. 

The 

Bituthene 

found in 

three year evaluation was made in May, 1981. The 

was performing very well. No reflective cracks were 

either of the Bituthene sections. Twenty-four 

transverse cracks were observed in the northbound control 

sections. Seven transverse cracks also were found in the 

southbound control sections. One longitudinal crack, 30 ft long, 

was found at the edge of the shoulder in the southbound control 

section. See Figures 1 and 2. 

The four year evaluation 

Bituthene sections showed 

was conducted in March, 1982. 

some signs of distress. 

11 
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transverse cracks were found in the northbound Bituthene section. 

These cracks were about 3 ft (0.9 m) long and were located in the 

wheel path. Two transverse cracks also were observed in the 

southbound Bituthene section. 

The number of transverse cracks in the northbound and 

southbound control sections have been steadily increasing and 

some of the crack lengths had extended to full width. See 

Figures 1 and 2. 

The five year evaluation was made 

approximately five years after the Bituthene 

fabric is performing very well. 

Northbound Summary 

in March, 1983, 

installation. The 

In the northbound lanes, only seven transverse cracks or 23 

percent, have reflected through in the Bituthene section in five 

years. These cracks are in the wheel path and are about 3 to 4 

ft (0.9 to 1.2 m) long. The remaining 23 transverse joints show 

no s ign of any reflective crack. No longitudinal crack has 

developed in the treated section. 

Ninety-seven percent of the transverse joints have reflected 

through in the south control section. The transverse cracks 

ranged from 3 to 24 ft (0.9 to 7.3 m) long. One longitudinal 

crack, 60 ft (18.3 m) long, also has reflected through in the 

centerline of the road. 

The north control section showed 50 percent reflective 

transverse cracks. They ranged from 3 to 24 ft (0.9 to 7.3 m) 

12 



long. The remaining eight transverse joints have not · reflected 

through yet. No longitudinal crack was found in the north 

control section. 

Figure 9 shows the percent crack reflection length after five 

years. This is the total length of longitudinal and transverse 

crack reflections and should not be confused with the percent of 

reflective transverse cracks which were described previously. 

Southbound Summary 

In the southbound lanes only 20 percent of the transverse 

cracks have reflected through in the treated section. The 

remaining transverse. joints showed no cracking. One longitudinal 

crack, 100 ft (30 m) long, has reflected through at the edge of 

the inside shoulder. Also, two longitudinal cracks approximately 

50 ft (15 m) long have reflected through at the edge of the 

outside shoulder. 

All the transverse joints have reflected through, in the 

south control section. These cracks range from 3 to 24 ft 

(0.9 to 7.3 m) in length. One longitudinal crack, 200 ft (61 m) 

long, has reflected at the edge of the outside shoulder. 

Approximately 50 percent of the transverse joints, have 

reflected in the north control section. These cracks range from 

3 to 24 ft (0.9 to 7.3 m) in length. Also one 100 ft (30 m) long 

longitudinal crack has reflected at the edge of the outside 

shoulder. 

13 
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The width of the transverse cracks in both the Bituthene 

sections were classified as "light", 1/8 to 3/8 in, (3 to 9 mm). 
The width of the transverse and longitudinal cracks in the 

control sections ranged from light to medium, 1/8 to 5/8 in, (3 
to 16 mm). In one case, the width of a longitudinal crack in the 

south control section of the southbound lane exceeded 3/4 in 

(19 mm). This longitudinal crack was at the edge of the outside 

lane. 

Figure 

five years. 

10 shows 

This is 

the percent crack reflection length after 

the total length of longitudinal and 

transverse crack reflections and should not be confused with the 

percent of reflective transverse cracks which were described 

previously. 

Core Descrip tions 
Four cores were taken from the southbound lanes on April 4, 

1983. Two cores were taken from the control sections and the 

other two were taken from the Bituthene section. See_ Figure 1, 

page 3 for the core locations. 
A visual examination of the cores revealed that the Bituthene 

fabric had not ruptured after approximately five years of 

service. No tears, abrasions, o� other defects were found. 

The long itudinal cracks at the edge of the outside lane also 

were observed during the coring. These were in the southbound 

control and Bituthene sections. Faulting at the edge of the 

outside lanes was evident. It existed prior to the Bituthene 

15 



app l icat ion . The l ong i tudinal j oint under the B i tuthene wa s more 

than 1 in ( 25 mm )  wide . However , the fabric was s t i l l  bonde d 

we l l  to the old surfaces over the longitudinal j oint after f ive 

year s o f  u s e . 

1 6 
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COST ANALYS I S C  

Th e  quant i ty o f  fabric required to c over the j oints , and 
cracks in the s e c t ion shown in Figures  4 and 5 i s  ab out 1 4  y d 2  

( 1 1 . 6  m2 ) . Thi s  inc lude s an e s t imat e d  2 yd 2 ( 1 . 7  m2 ) for the 
treatment of occas iona l random cracks . A s e c t ion is defined a s  

two adj acent PCC s lab s with an are a  o f  4 0  yd 2 ( 3 3 m2 ) . 

The c o s t  o f  ins tal l ing the precoat e d  membrane onto an ar e a  o f  

pavemen t , inc luding the labor , wa s e s t imated t o  b e  $ 1 . 28 / yd 2  

( $ 1 . 5 0 m2 ) in 1 9 8 4 . S e e Tab le 2 .  If  it i s  a s sume d that the 

membrane wi l l  increa s e  the l ife o f  the over lay from s even year s  

o f  servi c e  t o  ten , then the membrane wil l  co s t  $ 0 . 4 3 cent s per 

yd 2 ( $ 0 . 5 2 /m2 ) p er year . The c o s t  of 3 in ( 7 5 mm) AC over l ay i s  

$ 4 . 5 0 /y d 2  ( $ 5 . 4 2 /m2 ) or $ 0 . 6 4 cent s per yd 2 ( $ 0 . 7 7 /m2 ) p er y e ar .  

Th i s  i s  a saving s o f  ab out $ 0 . 2 1 cent s p er yd 2 per year or $ 6 , 0 0 0  

p er mi l e , ( $ 3 , 7 0 0 /km) ( four - lane ) when comp ared to a 3 in ( 7 5 mm) 

AC over l ay . 

Tab l e  2 .  COST ANALYS IS S UMMARY 

Des cript ion Co s t s  

Precoated Membrane s Mat er i a l  Co s t  

Lab or ( per yd2 o f  material ) 

Approximate Pavement Treatment Cos t 

As compared to : 

3 in AC 

$ 2 . 7 0 yd 2 *  

. 9 0 yd2 

1 . 2 8 yd 2 

4 . 5 0 yd 2 

* To c onvert yd2 t o  m2 , mul t ip ly by 0 . 8 3 6 1  
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CONCLUS IONS AND RECOMMENDATION 

The Bi tuthene s tr ip precoated fab r i c  membrane per forme d  very 

wel l  in diminishing and retarding reflective cracking . 

Con s i derab ly le s s  transver s e  cracking was ob s erved in the · 

B i tuthene t e s t  s e ct ions a s  comp ar e d  to the contro l s e c t ion s . 

Twenty to twenty - three percent ( 2 1  p e r c ent average ) o f  the 

transvers e  j oint s had r e f l e c t e d  in the B i tuthene t e s t  s ec t ions . 

Fi fty to one hundre d  percent ( 7 4 p e r c ent average ) of the 
transver s e  j oint s  had r e f l e c t e d  in the c ontro l s e c t ions . 

I t  is recommended that ODOT ' s  us e o f  B i tuthene or o ther 

pre coated fabr i c s  wi th s imi lar proper t i e s  b e  encouraged . The 

mo s t  appropriate us e wou ld b e  as a Port.land c ement pavement j o int 

or random crack treatment when aspha l t concr e t e  overlay s  are t o  

b e  app l ied . Such p avement s hou l d  b e  p rop er ly eva luat e d  t o  

de t ermine i f  the s l ab s  are r e l a t ive ly s t ab l e  with l it t l e  or no 

fau l t ing . If s l ab s  ar e no t s tab l e  then s ome me tho d shou l d  b e  

u s e d  to s t ab i l iz e  them . 

The Ardmore B i tuthene proj ect wi l l  c ont inue to b e  evaluated 

by the Re s earch D ivis ion on an annual b as i s  for the next five 

years or unt i l  a new overlay i s  p laced . 

A propo s e d  Sp e c i a l  Provi s ion for Precoated Fabric Membrane , 

ODOT 4 1 4 ( 1 -b ) SP ,  7 - 1 6 - 8 3 , i s  avai lab le from the Spe c i f icat ion 

Eng ineer . 
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Background 

POL YGUARD PRE COATED MEMBRANE 
, . 

INTRODUCTION 

The exp e r imental Po lyguard pre coated fabric membrane proj ect 

F - 1 8 2 ( 4 5 )  is located o n  US 2 7 0  we s t  of the town o f  Arp e l ar in 

P i t t s burg County , Oklahoma . The widening and re sur fac ing proj ect 

i s  7 . 2 8 mi ( 1 1 . 6 5 km) long and cont ains three Po lyguar d treated 

s e c t ions and two c ontro l s e ct ions . See Figure 1 .  

The exi s t ing Port land cement concrete ( PCC ) s lab i s  1 0  ft ( 3  
m) wi de and 8 in ( 20 0  mm)  thi ck , with 3 0  ft ( 9 . 2  m) j oint 
spac ing . A fine aggregate b i tuminous . b a s e  ( FABB ) 8 in ( 2 0 0  mm) 
thick , 1 0  ft ( 3  m) wide wa s u t i l i z e d  for the widen ing . The 

surfacing contains 2 in ( 5 0 mm) o f  Type C asphal t c oncre te ( AC )  
a s  a leve l ing c our s e  and 1 1 / 2  in ( 3 8 mm) of Type C AC ( ODOT 
7 0 8 . 0 4 )  a s  a surfac e  c our s e . S ee Figure 2 .  Thi s  ins tallat ion 

was done by Brooks & McConne l l  Cons truction Corp . o f  Okl ahoma 

C i ty in July , 1 9 7 8 . 

The average daily traffic (ADT )  count wa s 2 , 0 0 0  in 1 9 8 3 . 

Purpos e and Scope 
The obj ectives o f  the exper iment a l  proj ect were : 

1 .  To prevent or retard r e f l e c t ive cracking o f  j o int s 
and cr acks . 

2 0  
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2. To ' S top the infi l trat ion o f  water through j oints 
and cracks int o  the under lying PCC pavement . 

Polyguard , was s e lected for thi s proj ect . The t e s t  and 

contro l s ect ions wer e  s e le cted r andomly from the ent ir e  7 . 2 8 mi 
( 1 1 . 65 km) proj ect . The proj ect cont ains three Polyguard treated 

s e c t ions and two untreated s ec t ions as c ontro l s . 

MATERIALS 

The Polyguard membrane cons i s t s  o f  a rubberized aspha l t  

waterproo fing e l ement with a woven po lypropylene me sh laminated 

to the outer surfac e . Polyguard i s  a ,regis tered trade name o f  

Po lyguar d Produc t s , Inc . I t  is wound on a di spos ab l e  treated 

p l a s t i c  s tr ip she e t  to prevent s t icking together whi l e  in the 

ro l l s . The typ i c al prop er t i e s 1< are l i s t e d  in Tab le 1 .  

Tab l e  1 .  POLYGUARD PHYS ICAL PROPERTIES 

Thi ckne s s  6 5  mil 

Wi dth 1 5  in 

P ermeance - Perms ( grains / s q  
ft /hr )  ASTM E 9 6  (Method B )  
Tens i l e  S trength ASTM D 8 8 2  
(Modified for 1 in Opening ) 
Punc tur e Re s i s t anc e (Me sh )  
ASTM E 15 4 
P l i ab i l i ty - 1 / 4  in Mandre l  
1 8 0 ° b end at 1 5 °F . 
ASTM D 1 4 6  

0 . 1  in/Hg 

50 lb / in 

2 0 0  lb 

No cracks in me sh or 
rubb e r i z e d  a s pha l t  

* Average minimum value s c an gener a l ly b e  t aken as 2 0  
percent l e s s than the typ ic a l  p r op er t i e s . 
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INSTALLATION 

Po lyguard wa s app l ied over the l ong i tudinal j o int s on July 

2 5 , 1 9 7 8  us ing SS - 1  emul s ion as a p r ime coat . I t  was ins tal l e d  

by a two -man c ontrac tor crew . The membrane was center e d  over the 

p avement edge j oint b e tween the exis t ing PCC p avemen t and the 

FABB wi dening in the treat e d  s e c t ion s  1 ,  2 and 3 .  See Figure 3 .  

F ive transver s e  j oint s  in treated s e c t ion No s . 1 and 2 

transver s e  j o int s in treated s e c t ion No . 3 were covered  with 

Po lyguard . No membrane wa s ins tal led over the transve r s e  j oints  

in s ec t ion No . 2 where the longi tudinal j o int wa s treated . 

The field rep r e s ent at tve for Po lyguar d , was on hand to aid in 

the placement o f  the membrane . S ee Appendix A at b a ck o f  b o ok 

for mor e  informat ion c oncerning the ins tal lat ion . 

Af ter the P o lyguar d wa s in s t a l l e d , the road received a 2 in 

(5 0 mm )  layer of Typ e C AC a s  a l evel ing c our s e  and a 1 1 / 2  in 

( 3 8 mm) layer o f  Typ e C AC a s  a sur face cours e .  See F i gure 2 .  

Prob l ems 

Minor prob lems were enc ountered in removing the re l e a s e 

sheet . The re l ea s e  sheet was s t i cking to the rubb er ized a spha l t  

l ayer and was torn many time s , s l owing the ins t a l l a t ion . 

Aspha l t  tack s t icking to the AC haul truck t ire s pul l e d  the 

membrane up about 2 in ( 50 mm) from the surfac e  in s ome 

ins t an c e s .  Thi s  prob l em o c curr e d  when the trucks b acked over the 

2 3  



3 1/2 " T Y PE C AC FAB R I C  

FAB B  PCC PCC f'A BB 
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SHOULDER DR I V I N G  L A N E S  SHOULDER 

. F igure 2 .  Cro s s e c t ion o f  pavement sy s tem u s ing 
P o 1 yguard . 

T 
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Figure 3 .  Po lyguard s trip membrane i n s ta l led over the 
longi tud i nal edge j o int between the PCC s lab 
and AC widening sec tion . 
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membrane . S e e  F i gur e 4 .  The prob l em wa s c o rr e c t e d  by s p r ink l ing 

loo s e  AC mix over the membrane prior to the AC over l ay . S e e  
F igure 5 .  

EVALUATION 

The s ix month eva lua t i on wa s condu c t e d  by Re s e ar ch D ivi s i on 

p er s onne l on F eb ruary 2 8 , 1 9 7 9 . On ly one l ong i tudinal crack at 

the edge o f  the p avement had r e f l e c t e d  through . Th i s  c r a ck wa s 

3 5  f t  ( 1 0 . 7  m)  l ong and wa s in the c ontro l s e c t ion . 

One out o f  f ive t r e a t e d  j o int s had p r o du c e d  t r an s ve r s e  

r e f l e c t ed cr acks c omp l e t e ly a c r o s s  the l ane in the tr e a t e d  

s e c t i on No . 1 .  No t r an s ver s e  cracks were ob s erve d in the two 

t r e a t e d  j o int s in s e c t ion No . 2 and No . 3 .  Every third j o int had 

r e f l e c t e d  a cr o s s  the ent i r e  l ane in b o th th e non t r e at e d  c ontro l 

s e c t i on s . 

The one year eva lua t i on wa s ma de on July 8 ,  1 9 7 9 . The road 

cond i t i on wa s no t s ign i f i c ant ly d i f f erent fr om that o f  the s ix 

month evaluation . 

The three y e ar eva lua t i on w a s  made on June 1 9 , 1 9 8 1 . 

Add i t i ona l long i tud ina l cr acks had r e f l e c t e d  through in b o th the 

treated and the c ontr o l  s e c t ion s . S e e  F igur e 6 for typ i c al 

long i tudinal crack c onfigur at ion . The s e  cracks wer e  along the 

p avement e dge o f  the wi dene d s e c t i on and were l o cat e d  in the 

r i ght whee l  p ath . 



Figure 4 .  The 

Figure 5 .  
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On ly one transver s e  cr ack was f ound in treat ed s e c t ion No . 1 .  

It wa s the s ame crack that wa s ob s erve d in the s ix month 

evaluat ion . More transver s e  cracks were found in the contro l  

s e c t ions when comp ared to the one year ob s ervations . 

The four year evaluation wa s made on May 2 6 , 1 9 8 2 . No 

s igni fi c ant change s  were ob s erved . 

The five year eva luat i on wa s conduc ted on April 2 5 , 1 9 8 3 . 

Again , the s ame transver s e  crack , as ment ioned ab ove , was the 

only one to have reflected through in treated S e c t ion No . 1 .  

Thi s crack had deve lop e d  p ar a l le l  s e c ondary cracking and a 

spalled ar e a . Ne i ther o f  the two transver s e  treated j o int s in 

treated s e c tion No . 3 showe d any s ign o f  reflec t ion cracking . 

Approximately every other tran sver s e  cr ack in the control 

sections had r e f l e c ted . 

The longitudinal cracks had r e f l e c t e d  in . b o th treated and 

contro l s e c t ions . S e e  F igure 6 for a typ ic a l  c onfigurat ion o f  

long i tudinal crack s . 

Cor e De s criptions 
E leven cor e s  were taken for visual evaluation . F ive cor e s  

wer e  taken on April 2 5 , 1 9 8 3  in treate d  s e c t ion No . 1 and the 

o ther s ix cor e s  wer e  ob tained on May 1 9 , 1 9 8 3  in tre at e d  s e c t ion 

No . 3 .  The c o r e s  wer e  t aken from r efl e c t e d  and nonref l e c ted 

crack areas . 
A c l o s e  visual examinat ion reve a l e d  that the Po lyguard fab r i c  

had no t rup tur e d  after approxima tely f ive year s  o f  s ervic e .  No 
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abras ion wa s found in the fabric . The Po lyguard la;yer appeared 
to be effe c t ively waterproofing cracks in a l l  c a s e s . 

Dis cu s s ion 

The us e of Po lyguard over the PCC pavement joints prior to an 

AC overlay has near ly e l iminated transver s e  reflective crack ing 

after five year s o f  s ervice . 

There were longitudinal cracks over the new shoulder j oints 
. in both the treated and the µntreated sec t ions . Thi s  kind o f  

crack app ear s to be the result o f  a comb ination of  the 

horiz ontal , thermally induced movement o f  the under lying PCC s lab 
relat ive to  the AC shoulder and· the vertical different ial 

movement fr om heavy loads on the rig i d  PCC slab . Thi� dif fer enc e 

· in mater ial s and the weight .. o f  heavy veh i c l e s  cause s  the 

longitudinal pavement - shoulder edge j oint s to resul t ·in shear 

disp lacement . 

Ver t ical j oint movement due t o  dynamic l o ad fac t o r s  al s o  

cou l d  c au s e  a crack at the longi tudinal j o int in the AC over lay . 

Another p os s ib le contributing factor may be the flexib le 

properties  of the AC shoulder s e c t ion as comp ared to the rigid 

properties of the PCC s l ab .  

COST 

Tab le 2 shows the co s t  o f  Po lyguar d as of May , 1 9 7 8 , 

acc ording to the c ontractor . The quant ity o f  membrane required 
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to c over the j oint s  and cracks in the s e c t ion shown in Figure 6 

i s  ab out 1 7  yd2 2 ( 1 4 . 2  m ) .  Thi s  inc lude s an e s t imat e d  2 yd2 

( 1. 7  m2 ) for the treatment of o c c a s ional random cracks . A 

section is de f ined as two adj acent PCC s lab s  and thi s area i s  6 7  

The ins t a l l a t ion c o s t o f  the precoated membrane inc luding the 

labor i s  e s t imated to b e  $ 3 . 2 4 / yd2 ( $ 3 . 8 6 m2 ) o f  pavement c overed 

by the membrane . S e e  Tab l e  2 .  

Tab l e  2 .  COST OF POLYGUARD 

Po lyguard 6 6 5  membrane $ 2 . 7 0 / yd 2 * 

Labor O .  5 4 / yd2 

To�al $3 . 24 /yd2 

* To conver t yd2 to m2 , mul t ip ly by 0 . 8 3 6 1 . 
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CONCLUS IONS AND RECOMMENDATIONS 

The Polyguar d s trip precoated membrane p erformed very we l l  in 

dimin i shing and retarding transver s e  reflective cracking . Only 

one out o f  s even treated j oints had reflected through . 

Po lyguard d i d  not perform a s  wel l  in diminishing long i tudinal 

refle c t ive cracking in the p avement edge shoul der j oints where 

movement s  are s ignificant . 

Po lyguard 

intrus ion of 

shou l d  provi de good p ro t e c t ion agains t the 

water and cons equent pump ing o f  b a s e or subgrade 

s oi l  mat er i a l  after cracking occur s . No t e ar s  or abras ions were 

found in the P o lyguar d fabric in the cracked ar e a s  after five 

year s  of s ervic e , even in the cracked p avement edge j o ints . 

I t  i s  recommended that P o lyguar d o r o ther p r e c o a t e d  fabr i c  

membranes with s imi l ar prop er t i e s  b e  c ons ider e d  for u s e  as a PCC 

j oint or random c r a ck treatment when AC over l ays are to b e  

app l ied . 
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PRECOATED MEMBRANES AT ROCKY , OKLAHOMA 

INTRODUCTION 

Background 
. 

Thi s op erat ion wa s a widening and re surfac ing proj ect located 

on US 1 8 3  s outh of  the town o f  Rocky in Washita County . The 

exp er imental s e c t ion contains three different precoated - s trip 

membrane s , namely : Bituthene , Polyguard , and Protecto Wrap . The 
ins tal lat ion o f  the membrane s wa s done by the Res earch Divis ion 

o f  the Oklahoma Dep artment o f  Transportat ion ( ODOT ) in March 

1 9 8 0 . 

The exi s t ing asphalt concrete (AC )  pavement included 6 in 

( 15 2  mm) of soil  asphalt bas e and l� in ( 3 8 mm) o f  Typ e C AC . A 

fine aggregate b i tuminous b a s e  ( FABB ) 8 in ( 2 03  mm) thick , 8 ft 

( 2 . 4  m)  wide wa s u s e d  for the widening . The sur facing cons i s t s 

o f  1 �  in ( 3 8 mm) o f  Type B AC a s  a surface c our s e . The surfac ing 

was done by Corne ll Cons truc t ion Co . ,  Inc . in March , 1 9 8 0 . 

Purpos e  
The purpo s e  o f  the experimenta l proj ect wa s as follows : 

1 .  To ob s erve the rate o f  ref lect ion cracking . 

2 .  To ob s erve the sealing effect of  precoated 

membranes preventing the infiltrat ion of  wat er 

through cracks into the AC p avement . 

3 .  To comp are the p avement p erformance o f  the three 

different precoated s trip membr ane treatmen t s . 
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ScoEe 

Thi s  proj ect  i s  de s igned 

performance o f  Bituthene , 

flexible p avement . 

to Db s erve the ins tallation and 

Polyguard , and Prote c t o  Wrap on 

S even s e ctions , ranging in length from 4 6 0  to 1 0 0 0  ft 

( 1 4 0  to 3 5 0  m) , wer e  selected randomly for B ituthene evaluation . 

A 2 0 0  ft ( 6 1  m)  long section wa s selected for Po lyguard 

eva luation . Another 2 0 0  ft ( 6 1 m). long s e ction was selected for 

Protecto Wrap evaluation . Al s o  s ix sections , ranging from 1 5 8  to 

540 ft ( 4 8 to 1 64 m) were s elected a s  contro l sections . See 

Figure 1 .  
The s e  are a s  wi l l  b e  evaluated for a total of five years , or 

enough time to e s t imate the life cyc le o f  the treatment . 

3 3  
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MATERIALS 

Po lyguard Propertie s 

The Polyguard membrane cons i s t s  o f  a rubberized asphalt 

waterproofing e l ement with a woven polypropylene mesh laminated 

to the outer surface . Polyguard i s  a regis tered trade name of 

Po lyguard Produc t s , Inc . I t  is 6 5  mi l s  ( 2  mm ) thick whi ch 

as sures a s trong and un�form membrane app lication . I t  i s  wound 

on a di sp o s ab le , treated , s trip plas t ic sheet to prevent sticking 

together while in the ro l l s . 

The typical prop erties of Polyguard ar e l i s te d  in Tab le 1 

below .  

Tab le 1 .  POLYGUARD PHYSICAL PROPERTIES 

Property 

Thi ckne s s  

Wi dth 

Permeance -Perms 
( grains / sq ft /hr in Hg ) 

Tens i l  Strength 
(Modified for 1 in Opening ) 
Punc ture Re s is tance (Mesh ) 

Pliabil ity - 1 / 4  in mandre l  
1 8 0 °  bend a t  1 5 ° F . 

Typical Value 

6 5  mi ls 

15  in 
0 . 1  in Hg 

5 0  lb / in 

2 0 0  lb 

No cracks in me sh o r  
rubberized asphalt 

3 5  
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Bi tuthene Properties 
Heavy Duty B i tuthene i s  a waterproo fing membrane 

incorporating a high s treng th , heat re s is tant , po lypropylene 

woven me sh . I t  i s  emb e dded b e tween a l ayer o f  s e l f - adhe s ive 

rubberized asphal t and non- t acky b i tuminous compound . The 

mat erial is supp l ied in r o l l s  int erwound with a s p e c i a l  re l e a s e  

pap er which protec t s  the adhe s ive surface unt i l  ready for us e and 

a l l ows easy handl ing dur ing ins tallat ion . 

The typ ical p r op er t i e s  o f  B i tuthene a s  l i s te d  by the 

manufacturer at the t ime o f  c ons truct ion (1 9 7 8 )  are shown in 

Tab le 2 .  

Tab le 2 .  HEAVY DUTY B ITUTHENE* - TYP I CAL PROPERTIES 

Property 
Thi cknes s 

Permeanc e - P erms 
( grains / s q f t / hr / in Hg ) 
Tens i l e  S trength 

Elongation 

Puncture Re s i s t ance 

P liab i l i ty %" mandre l  
1 8 0 ° b end at 1 5 ° F . 

Typ ical Value 

. 0 6 5  in 

Te s t  Me tho d 

. 1 0 ASTM E 9 6  
Me thod B 

5 0  lb / inch ASTM D 8 8 2  
(modified for 
1 11  opening ) 

7 5 %  ASTM D 8 8 2  
(modified for 
1" op ening ) 

20 0 lb ASTM E 1 5 4  (mesh )  
no cracks in me sh o r  ASTM D 1 4 6  
rubb e r i z e d  a s pha l t  

*The curr ent name for the fabric i s  Bituthene 5 0 0 0 . ( 1 98 3 )  
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Pro t e c t o  Wrap Properties 

The Protecto Wrap M- 4 0 0A membrane is manufactured from a 

formulation o f  b i tuminous re s ins modified with synthe t i c  r e s ins . 

Thi s  formulat ion i s  then reinforced with a spun bonded 

polypropylene fabric to withstand puncture and s evere s tres s . 
The po lypropylene reinforcement was changed t o  s pun bonded 

po lyes ter in 1 9 8 2 . The preformed membl;"ane i s  c laimed t o provide 

e ffective waterproo fingd The membrane is tacky on both s ide s to 
provide good bonding charac ter i s t ics to the primed surface . I t  

a l s o b inds t o  i t s e l f  on overlap areas and to the protect ion 

shee t . M- 4 0 0A i s  provided in rolls  interwound with a re leas e 

film to prevent s e l f - adhes ion of the material and to protect the 

surface o f  the membrane until overlaid . 

The p roper t i e s  of Protecto Wrap a s  lis ted by the manufac turer 

a s  o f  May , 1 9 84  are shown in Tab l e  3 .  

Tab le 3 .  Pro t e c to Wrap Typical Prop erties 

Property 

Thi ckne s s  

Typical Value s 

7 0  mil ± 5 

Tens i l e  S trength (Avg . PS I )  7 3 0 

Elongat ion 8 0 %  

Permeance -Perms 
( grains / sq ft /hr/ in Hg ) 

Puncture Re s is tance ( lbs ) 

P l iab i l i ty 

0 . 1  max . 

1 8 0  
p a s s e s  
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INSTALLAT ION 

The ins tal lat ion o f  the membranes was done by the Re s ear ch 

D ivis ion o f  the ODOT in March 1 9 8 0 . 

B i tuthene wa s app l ie d  over the longitudinal and transvers e  

cracks . S e e  F igure 2 .  The widths o f  thi s membrane u s e d  on thi s 

proj e c t  wer e  1 2  in ( 3 0 5  mm) , 1 8  in ( 4 5 7  mm) , and 2 4  in ( 6 1 0  mm ) . 

No s y s t emat i c  p r o c e dure wa s us e d  for B i tuthene ins tal l a t ion ; thu s 

different wi dths were u s e d  randomly . B i tuthene p r imer wa s 

app l i e d  t o  the p avement at a r a t e  o f  0 . 0 3 gal /yd2  ( 0 . 1 4 l /m2 ) t o  

coat the ar e a  adj acent t o  the c r a cks p r ior to app l ying the 

memb r ane . S e e  F i gure 3 .  The memb r ane wa s centered over the 

c r a ck s  by hand . For mor e  informa t ion regarding the B i tuthene 

in s t a l l at i on , s ee App endix A .  

P o lyguar d was app l ie d  over the b lo ck and l ong itud ina l cracks . 

Th e w i d th o f  thi s  membrane was 2 3  in ( 5 8 0  mm) . There were no 

transver s e  cracks in the P o lyguar d s e c t i on .  

Po lyguar d p r imer wa s app l ie d  

0 . 0 3 ga l / yd2 ( 0 . 1 4 l /m2 ) prior to 

t o  the p avemen t at a r a t e  o f  

app ly ing the membrane . For 

more informat ion c onc erning the in s t a l l at ion o f  P o l yguar d , s e e 

App endix A .  

Pro t e c t o  Wrap wa s app l ie d  over the l ong i tudinal and 

transver s e  crack s . The wi dths o f  the memb r ane us e d  on thi s 

proj e c t  were 1 5  in ( 3 8 0  mm )  and 2 0  in ( 5 1 0  mm ) . 

Pr o t e c t o  Wr ap pr imer was app l i e d  t o  the p avement a t  a r ate o f  

0 . 0 3 gal / yd2 ( 0 . 1 4 l /m2 ) p r ior t o  app lying the membrane . S ee 

App endix A for more information on the P r o t e c t o  Wr ap 

ins tal lat ion . 
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Fi gure 2 .  B i tuth ene wa s app l i ed over the longi tudinal and 
transver s e  cracks . 



Figure 3 .  Pr imer wa s app l i ed to the p avement to coa t the 
cracks prior to applying the fabr i c . 
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EVALUAT ION 

Crack Survey 

The f i r s t year evaluat ion wa s conduc ted in February , 1 9 8 1 . 
No cracks wer e  found in the te s t  s e c t ions or c ontro l s e c t ions . 

The s e c ond year evaluat ion wa s made in March , 1 9 8 2 . One 

longi tudinal and f ive transver s e  cracks wer e found in the contro l  
s e c t ions . The length of the l ongi tudinal cr ack wa s ab out 2 0  ft 
( 6  m) . The transver s e  c rack lengths r ang ed from 3 to 1 5  f t  ( 0 . 9  
t o  4 . 6  m) . One longi tudinal crack , 1 5  ft ( 4 . 6  m)  long , was found 
on the shoulder in one o f  the s even Bituthene t e s t s e c t ions . 

Coring revealed that the long i tudinal cr ack wa s out s i de the 

membrane . 

The th ird year evaluat ion 

In the Bituthene t e s t  s e c t ion , 

was c onduct e d  in Feb ruary , 1 9 8 3 . 

one longi tudinal crack 3 0  ft 

( 9 . 1 m)  long , 

( 1 . 8  m)  l ong , 

a t  the center l ine and one transve r s e  crack , 6 ft 

were ob s erved . In the Po lyguar d s e c t i on one 

diagonal r e f l e c t ive crack , 2 f t  ( 0 . 6  m)  long was found . In the 

Pro t e c t o  Wrap s e c t ion one longitudina l cr ack , 3 0  ft ( 9 . 1  m)  l ong , 

wa s found . 

Contr o l  s ec t ions showed more r e f le c t ive cr acks than in the 

previous year s evaluat ion . Three new transver s e  c r acks were 

found in five of the s ix contro l s e c t ions . Howeve r ,  no cracks 

were found in the s ixth contro l  s e c t ion , an d no add i t i ona l 

longi tudinal cracks were found in any of the c ontrol s e c t ion s . 
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The four th year evaluat i on was c onduc ted in February , 1 9 8 4 . 

Thre e  more transver s e  cracks had r e f l e c t e d  in the B i tuthene 

s e c t i ons . Each o f  thes e  was 1 2  ft ( 3 . 6  m) long . No more 

long i tudinal cracks had deve lop e d  s ince the 1 9 83 evaluat ion . 

One more transver se crack , 3 ft ( 0 . 9  m) long , was found in 

the Po lyguar d te s t  s ec t ion . 

The Pro t ecto Wrap t e s t s ec t ion showed a new transver s e  crack 

in the whe e l  p a th .  I t  was 2 f t  ( 0 . 6  m) long . 

Control s e c t ions revealed e l even more transver s e  cracks . The 

lengths o f  the new transvers e  cracks ranged from 3 to 1 2  f t  ( 0 . 9  
to 3 . 6  m) . 

Cor ing 

Core s were taken for visual evaluation .. The fir s t  coring s 

wer e  conduc t e d  in March , 1 9 8 2 , approximat e ly two year s  after the 

membrane ins tallat ion . Three c or e s  were ob taine d in one o f  the 

Bituthene tes t s e c t ions . Two o f  the s e  wer e  taken over the 

long i tudinal cracks whi ch were on the shoulder . No membrane was 

found at the s e  crack s it e s . The third c o r e  was taken at a s i te 

where there was no surface crack . I t  should b e  noted that the 

third core was taken over a pre - exi s t ing longitudinal crack that 

had no t ref l e c t e d . The B i tuthene membrane was bonded very we l l  · 

to the o ld and new AC l ayer s , and there were no s igns of 

c on s truc t i on s tr e s s ,  such a s  tear s  or abras ion . 

One c o r e  wa s t aken over a diagona l crack in the P o lyguard 

t e s t  s e ct ion . The c or ing revealed that the P o lyguard had adhered 

to both o l d  and new AC l ayer s very we l l . 
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One c o r e  -wa s taken over the long i tudinal crack in the 

Pro te c t o  Wr ap t e s t s e c t ion . There wa s poor b onding b e tween the 

b o t t om o f  the membrane and under lying FABB . layer s . I t  had 

s eparated from the top layer o f  FABB . The Pro t e c t o  Wrap , 

however , was bonded very we l l  to the upper AC layer . 
The second c o r ing s were conducted in June , 1 9 8 4 . Two c o r e s , 

b oth over tran sver s e  cracks , were taken in the B i tuthene t e s t  

s e c t ions . One c o r e  containe d no membrane . The o ther core wa s 

t aken in a membrane are a . No t e ar or abras ion was no t e d . Both 
of the above transver s e  cracks wer e  of hairline width . 

No core s were taken in the Po lyguard te s t  s e c t ion . Three 

cores wer e  t aken in the Pro t e c t o  Wrap te s t  s e c t ion . Two o f  them 

wer e over the l ong i tudinal crack . and one over the transver s e  

crack . Agi¥1in , the membrane had s ep arat e d  from the lower layer . 

Evi den t ly the c o r ing machine c aus e d  i t  to shear from the r ough 

s urfac e o f  FABB . The third core ob tained from th e Pro t e c t o  Wr ap 

t e s t  s e c t ion was over the transver s e  c r ack . Thi s  showe d that 

there was a good bond b e twe en the membrane and b o th AC layer s . 

No abra s ion or tear s  wer e  found . 
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COSTS 

The c o s t s  o f  the p recoated membrane s , as o f� May , 1 9 8 4 , 

inc luding the ir ins t a l l at i on are e s timated to b e  $ 3 . 8 7 /yd2 for 

Bituthene , $ 3 . 24 /yd2 for Po lyguard , and $3 . 9 6 / yd2 for Pro t e c t o  

Wrap . S e e  Tab le 4 .  

Membrane 

Bi tuthene 

Po lyguard 
Protecto Wrap 

Tab le 4 .  COST OF PRECOATED MEMBRANES *  

Material Ins tallat ion 

$ 3 . 3 3 /yd2 $ 0 . 54 /yd 2 

2 . 7 0 0 . 5 4 

3 . 4 2 0 . 5 4 

Total 

$3 . 8 7 / yd2** 

3 . 2 4 

3 . 9 6 

*The s e  are c o s t s  for app l ication o f  . unit ar e a s  o f  the 
precoated membrane i t s e l f  and not co s t  p er uni t  are a  o f  a 
roadway . 2 2 **To convert yd to m mu l t ip ly by 0 . 8 3 6 1 . 

For examp l e ; as sume a two l ane AC p aved h ighway wi th 5 0  

p ercent long itudinal reflec t ive cracks o f  var ious leng ths , with 

transve r s e  cracks , 2 4  ft ( 7 . 3  m) l ong , at 2 0  f t  ( 6 . 3  m) 

int erval s .  S e e  Figure 4 .  The c o s t , for one mi l e  ( 1 . 6 1 km) o f  

the membrane treatment for the road , i s  $5 , 1 3 2 . One foot ( 0 . 3  m) 

wide Po lyguard memb rane wa s us e d  for the e s t imate . The c o s t  o f  

the membrane treatment p er yd2 o f  roadway surface i s  $ 0 . 3 6 cent s . 

S e e  T ab l e  5 .  
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Table 5 .  COST OF PRECOATED MEMBRANE FOR 
ONE MILE SECTION - TWO LANE HIGHWAY 

Membrane quant i ty to c over long i tudinal cracks per mi l e . 
5 2 8 0  f t  x 1 ft wide x 3 long i tudina l cracks x 5 0 %  = 7 9 2 0 ft 2 
Co s t  of  membrane to cover longi tudinal cracks , per mile . 
7 9 2 0  ft 2 x $ 3 . 24 /yd 2 + 9 ft 2 /yd 2 = $ 2 , 8 5 1  

Membrane quan t i ty to c over transver se  cracks , per mile . 
5 2 8 0  ft x 1 f t  wide x 2 4  ft + 2 0  ft  = 6 , 33 6  ft 2 

Co s t  o f  membrane for transver s e  cracks per mi l e . 
6 3 3 6  ft 2 x $ 3 .  24 /yd 2 + .  9 ft 2 /yd 2  = 2 '  28 1 

To tal c o s t  o f  treatment , per mi l e . 
$ 2 8 5 1  for long itudina l cracks + $ 2 2 8 1  for transvers e  cracks 
= $ 5 , 1 3 2  

Co s t  of  one mi l e  treatment - two l ane highway $ 0 . 3 6 / yd 2  

For comp ar i s on , 1 inch thi ck AC c o s t s  approxima t e ly $ 1 . 5 0 /yd 2 

Al l the p r e coated membrane s ar e s imi l ar in t o t a l  co s t  t o  the 
Po lyguard examp l e  shown above . 
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CONCLUSION AND RECOMMENDATION 

The precoated membrane s app lied in 1 9 8 0  on US 1 8 3  at Rocky 
performed very well in diminishing and retarding · reflective 
cracking . Bituthene and Po lyguard adhered very wel l  to  the AC 
layer s . Protecto Wrap membrane was disbonded from the FA.BB 
surface during the coring . Protecto Wrap , however was bonded 
very well to the AC layers . 

No abras ion or tear s were found in any o f  the three precoated 
membranes . .; Bituthene , Polyguard , and Protec to Wrap should 
provide good protection against the intrus ion of water and 
consequent pump ing of bas e or subgrade soil material . 

It is  recommended that Bituthene , Polyguard ,' Protect Wrap , or 

other precoated fabric with s imilar properties , be cons idered for 
use as a PCC j oint or AC pavement reflective crack treatment when 
AC over lays are t o  be app l ied . 
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PETRUTAC PRECOATED FABRIC MEMBRANE / PETROMAT SANDWICH 

INTRODUCTION 

Background 

The preval ence of cracking in b ituminous concre te over lays is 

a maj or factor contr ibut ing t o  the premature fai lure o f  a 

p avement system .  Thi s cracking i s  caused by cyc l ic s tre s s e s  

induced i n  the over lay b y  movement , whether vert ical or 

hor izontal , in the under lying p avement . Thes e  cracks p ermi t 

wat er to enter the pavement s tructure , promo te rave l ing , and 

disbanding o f  the over lay , and thus , p r e s ent a c ontinuous 

maintenance prob lem .  Damage induced by the s e  cracks ultimat ely 

require s  ext ens ive repair s o f  localized are a s  even though mo s t  of 

the p avement surfac e  ha s many remaining year s o f  s ervi ceab l e  

l ife . Thus , any metho d o f  prevent ing the formation or r e duc ing 

the s ever i ty o f  r e f lec t ive cracks b ecome s highly de s ir ab le . 

Many me thods have been used in the e ffort to s o lve thi s  

prob l em inc luding crack fi l l ing , pavement breaking , recyc l ing , 

a spha lt additives , s tre s s  relieving layers , s ea l  coating and 

rubberized asphalt membrane s .  One metho d deve loped to reduce 

r e f lec t ive cracking is the addi tion of a geotext i l e  in the 

p avement s tructure . Thi s  u s e  of  fabric s is rap idly increas ing in 

the United S t ate s and has attrac ted many manufacturer s to 

intro duce fabr i c s  for the p aving indus try . The s e  fab r i c s  d i f fer 
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significant ly in po lymeric c ompo s i t i on , me tho d s  o f  c on s truct i on , 

and fabric s truc ture . 

Proj ec t s  done wi th the u s e  o f  nonwoven po lyp r op y l ene fabri c s  
in Oklahoma have shown good succe s s  ( 2 ) . The us e o f  precoated 

fabric membranes such a s  Po lyguard , B i tuthene , and Protecto Wrap 

over cracks and j oint s  in PCC p avement al s o  has shown very g o o d  

p er formanc e for five year s af ter the ins tallat ion . 

The highway s e l e cted for thi s experimental proj ect  was a 

b adly cracked s ect ion o f  I 3 5  north o f  the c i ty o f  Edmond 

( Bradbury Corner ) in Okl ahoma County . The average da i ly traffic 

(ADT ) was 23 , 1 0 0  in 1 9 8 3 . Thi s  s e c t ion wa s bui l t  in 1 9 5 8 . The 

exi s t ing j ointed PCC s lab was 2 4  f t  ( 7 . 3  m)  wide and 8 in 

( 20 0  rmn) thick , with 1 5  ft ( 4 . 6  m)  j oint spac ing . The pavement 

sys tem al s o  had 4 in ( 1 0 0  rmn )  o f  s and cushion over 8 in ( 2 0 0  mm )  

o f  subb a s e . 

Purp o s e  

The purp o s e s  of the exp e r imental proj e c t  wer e  a s  f o l l ows : 

1 . To de termine the r a te o f  formation o f  r e f l e c tive 

cracking of j oint s and cracks . 

2 .  To determine the effect o f  fabr ics  on the infi l tration 

of water through j o ints and cracks into the P CC 

p avement . 

3 .  To comp are the p erformanc e  o f  a nonwoven ful l  width mat 

fabric int er l ayer with a p r e c o a t e d  fab r i c  s tr ip 

membrane . 
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Scope 
Proj ect IR- 3 5 - 4 ( 1 0 5 ) 1 4 1  was a 4 . 6  mi ( 7 . 4  km) re sur fac ing 

proj ect on I 3 5  nor th of Edmond in Okl ahoma County . The 

cons truction s tarted in September , 1 9 8 2  and ended in May , 1 9 8 3 . 
It began at the int er s e c t ion o f  US 6 6  and extende d nor th t o  

Water loo Ro ad . Thi s  proj e c t  inc luded the ins tal lat ion o f  two 

typ es o f  r e info r c ing fabr i c s : a precoated s tr ip membrane fabric , 
Petrotac ( formerly Y - 7 8 ) , and ful l  width Petromat as a " s andwi chn 

inter layer . Petromat and Petr o t a c  ar e produc t s  o f  Phi l l ip s  

F ib e r s  Corporat ion . 

Four 3 0 0  ft ( 9 1 m) s ections were s e lected randomly for 

evaluation from the one mi le long s e c t ion that was treate d  with 

Petrotac . 

S ix 3 0 0  ft ( 9 1  m) s e c t ion s  wer e  s e l e cted randomly from the 

Petromat treatment for evaluat ion . 

Three 3 0 0  f t  ( 9 1 m) s e c t ions a l s o  were s e le c t e d  randomly a s  

the c ontr o l  (untreated) s e c t ions for c omp ar i s on . 

Each o f  the s e l e c ted s ec t ions containe d crack conditions 

repre s enta t ive o f  the entire proj ect . 

Dur ing the c ons truc t i on , s ome change s  were made by the 

Okl ahoma Dep artment o f  Transportat ion . I t  wa s decide d to crack 

and s e at the PCC s lab s in s e l e c t e d  areas . Any s o ft subgrade 

s e c t i ons were remove d and replaced wi th ful l  dep th aspha l t  

c oncr ete (AC ) . Al l the s ections wil l  b e  monitored for f ive 

year s . 
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The over l ay c on s i s t e d  o f  1 in ( 25 mm) of Typ e D AC ( ODOT 

7 0 8 . 0 4 SP . ) , 2 in ( 5 1 mm )  o f  Type C AC ( ODOT 7 0 8 . 0 4 )  and 3 / 4  in 

( 1 9 mm) of Op en Grade d Fr i c t ion Surface Cour s e ( OGFSC ) ( ODOT 

7 0 8 . 0 4 ) . 
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MATERIALS 

Petrotac Properties 

Pe trotac is a comb inat ion o f  nonwoven po lypropylene fabric 
precoated with rubb er i z e d  aspha l t . I t  i s  p r o tected by a releas e 

she et to b e  removed a t  the t ime o f  ins tal l a t ion . Petro tac was a 

new produc t and wa s used for the firs t t ime in Okl ahoma on thi s 

highway proj ect . The phy s i c a l  properties are l is ted by the 

manufac turer , Phi l l ip s  Fib er s Corp orat ion , as shown in Tab le 1 .  

Pe tromat Properties 
Petromat i s  a needle punched , nonwoven po lypropyl ene fabric 

manufac tured by Phi l l ip s  Fibers Corporat ion . The fabric was 

original ly made for c arp et backing . I t  has b e en u s e d  by the 

highway indus try as a waterproofing and s tr e s s  r e l i eving membr ane 

b eneath the road surfac e . The proper t i e s  o f  Petromat a s  l i s ted 

by the manufac turer ar e shown in Tab le 2 .  
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Tab l e  1 .  PETROTAC PHY S I CAL PROPERT I E S *  

Propertie s 

Thicknes s , mi l s  
Grab Tens i l e , lb s (MD )  

( XMD )  
E longat ion , % (MD ) 

( XMD )  
S trip ten s i l e , lb s / in 

Punc ture re s i s tance , lb s 

Punc ture re s i s tance , lb s 

Permeance - Perms 

P liabblity � in magdrel  
1 8 0  bend a t  - 2 5 F 

.Adhe s ion to concre t e  
Shear s�rength , p s i  

@ l�O F 
@ 7 2  F a f t e r  2 8  days 

in wa t e r  

* 1 9 8 3  

Typ i c a l  Va lue 
( Except a s  noted )  

7 5  
1 8 0  
1 9 0  

8 5  
7 5  
6 0  

2 0 0  
3 2 5* 

8 0  

0 . 1 0 (max ) 

No cracks in 
fab r i c  or 
rubb e r i z e d  aspha l t  

5 2  

4 

8 

Te s t  Me tho d 

ASTM D 1 7 7 7  
ASTM D l 6 8-2  

ASTM D1 6 8 2  

ASTM D8 8 2  
(modified for 1 in 

spac.ing b e tween 
gr ip s ) 

ASTM E l 5 4  
( *modified for 

s tr a in rate o f  
1 2  inch/min ) 

CW0 2 2 1 5 -Corp s o f  
Eng ine ers 

ASTM E96 Me thod B 

ASTM D 1 4 6  

PFC Te s t  Me tho d t 
shearing r a t e  

l in /min . 



Tab l e  2 .  PETROMAT PHYS I CAL PROPERTIES 

Pro:eerties 
Weight , o z / yd2 
Tens i l e  S treng th , lb s (1 )  
E longation - a t - Break , 

% ( 1 ) 
Asphal t R�tention , 

gal s /yd ( 2 ) 

Color 
Width , inches ( 3 )  
Length/Roll , yds 

( 1 ) ASTM Metho d D - 1 6 8 2 - 6 4  
( 2 ) Phi l l ip s  Pro cedure 

Typical 
4 . 3  

1 1 5  

6 5  

B l ack 

7 5  & 1 5 0  

1 0 0  

( 3 )  O ther widths availab l e  on spec ial order 

5 3  

Minimum 

3 . 8  

9 0  

5 5  

0 . 2 0 



CONSTRUCTION 

Petro tac Ins t a l l at ion 

A one mi l e  s e c t i on in the s outhbound l ane s r e c e ive d 

Petrotac . See F igure 1 .  Petrotac wa s ins talle d by- the 

c ontrac tor ' s  two -man c r ew . I t  was app l ied over the tran sver s e  

j oints , longitudinal j oint s , and diagona l ly cracke d F C C  sur fac e ,  

See Figure 2 .  Prior t o  ins tal lat ion , the l ong i tudina l and 
transvers e  j o int s and cracks wider than 3 / 8  in ( 1 0 mm) were 
s ealed wi th S S - 1 emu l s ion .  

P e trotac was c ent ered over j oint s and cracks . No tack c o at 

wa s requir e d  for the ins tal l at ion of Pe trotac . Transver s e  j oints 
and cracks were tr eated pr ior to tre a t ing the longitudinal 

j o ints . The transve r s e  j o int s and s e l e c t e d cracks wer e  covered 

by hand . For ' the ins tal lation o f  the l ong i tudinal j o int s � the 

manufac turer furnishe d  a special  l ay down machine . S e e  Figure 3 .  

I t  t o ok b e tween 1 and 2 minu t e s t o  ins t a ll a 2 5  ft ( 7 . 6  m) 

long Petrotac s tr ip over the cracks and transver s e  j oint s . The 

longitudinal j oint ins ta l l a tion went f our times fas t er . A 1 0 2  ft  

( 3 1  m) ro l l  o f  Petro tac was ins t a l l e d  over one long i tudina l j oint 

in 1 - 2  minute s u s ing the spec ial laydown machine . 

Petrotac wa s ins talled in two areas . The firs t was 

ins t a l led from S t a . 9 5 8+0 0 to S t a . 1 0 0 4 +7 0 . The s e copd are a  

ins t a l l e d  from S t a . 8 4 0+ 1 0 t o  S t a . 8 4 3+4 5 . 

Four 3 0 0  ft ( 9 1 m) sections were s e l e c t e d  from the f ir s t 

Pe trotac are a and a l l  the s e c ond P e tr o tac ar e a  was s e le c ted fov 

eva lua t i on . The s e  s e c t ions are marked on the shoulder . 
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Fi g u r e 2 .  P e t r o t a c  i n s t a l l e d o v e r  t h e  t r a n s v e r s e . a n d 
l o n g i t u d i n a l  j o i n t s , a n d d i a g o n a l  c r a c k s  i n  P C  
c o n c r e t e  p a v e m e n t . 

F i g u r e 3 .  A s p e c i a l  l aydown  ma c h i n e w a s u s e d t o  i n s ta l l t h e  
P e t r o ta c  o v e r  t h e  l o n g i t u d i n a l  j o i n t s . 



No P e t r o tac was ins talled over the long i tudinal j o ints at the 

ins i de s houl der in two l o c a t ions . The s e  wer e  from S t a . 9 6 0+0 0 t o  

S t a . 9 6 2 + 0 0  and from S t a . 9 6 9+ 4 0  t o  9 7 1 + 4 0 . S e e  Figur e 1. The s e  

two c ontro l s e c t ion s wi l l  b e  mon i t or e d  and compared with the 

treat e d  s e c t i on s . 

P e tr o t a c  wa s exp o s e d t o  c ons tru c t ion traffic for 1 4  day s . 

Pet r o t a c  wa s c ove r e d  with 1 in ( 2 5 mm )  o f  Typ e D AC , then 2 in 

( 5 0 mm) o f  Typ e C AC , and 3 / 4  in ( 1 9 mm )  o f  OGFS C . App roxima t e ly 

0 . 0 5 gal / yd2 ( 0 . 2 3 l /m2 ) o f  S S - 1  emu l s ion w a s  u s e d  as a t a ck coat 
for each l ayer . 

P e tr omat In s t a l l a t i on 

P e tromat wa s in s t a l l e d  in the ent ire 4 . 6  mi le s ( 7 . 4  km) o f  

the proj e c t  exc ep t  where P e tro t ac s e c t ion s and c ontr o l  

( untreat e d )  s e c t i on s  are l o c a t e d .  S e e  F i gure 1 .  All the j o ints 

and cracks were f ir s t  s ea l e d  with one treatment o f  S S - 1 emul s i on .  

The exi s t ing P C C  wa s over l a i d  wi th 1 in ( 2 5 mm) o f  Typ e D AC . 

Petromat then was in s t a l l e d  over the Typ e D AC u s ing AC - 3  

( 8 5 - 1 0 0  p enetration )  a s  a tack c o a t . S e e  F i gure 4 . The t a ck 

co a t  app l i c a t i on ranged from 0 . 2 2 gal /yd2  ( 1. 0 l /m2 ) t o  0 . 2 9 

gal /yd 2 2 ( 1. 3 1 /m ) .  The s p e e d  o f  the l aydown machine was about 5 

mi /hr ( 8 km/hr ) . P e tromat wa s c overe d  with 2 in ( 5 0 mm )  o f  

Typ e C AC and 3 / 4  in ( 1 9 mm) o f  OGFSC . 

S ix 3 0 0  f t  ( 9 1  m )  s e c t i ons from the nor thb ound l ane s were 

s e l e c t e d  at random for eva luat ion . 
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Fi g u r e 4 .  P e t r om a t w a s  a p p l i e d o v e r  t h e  Ty p e  D A C . 

F i g u r e 5 .  T h e  e x i s t i n g  s l a b s  w e r e  c r a c k e d  w i t h  a p i l e  
d r i v e r  ty p e  p a v e me n t  b r e a k e r  w h e r e r em o v a l  o r  
s e a t i n g  w a s d e s i r e d . 
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Pavement Breaking and Removing 

Dur ing c ons truc t i on , s ome change s  were made by the Okl ahoma 

Dep ar tment o f  Transpor t a t ion . I t  wa s d e c i de d  to " crack and s e a t "  

the F C C  s l ab s  in s ever e ly damag e d  ar e a s  in the s outhb ound l ane s . 

See F i gur e 1 .  

The exi s t ing P C C  s l ab s  w e r e  cracked w i th a p i l e dr iver typ e  

p avement b r e aker . S e e  Figure 5 .  The cr acke d p avement was f ir s t  

r o l l e d  w i th a fifty t on s t e e l  whe e l e d  r o l ler t o  en s ur e  that the 

p avement p i e c e s  were s e a t e d  f irmly aga ins t the subgr ade . S e e  

F igure 6 .  Two or three p a s s e s  were r e qu i r e d  t o  s eat the cracke d 

p avement . Al s o , a 1 0  t on s ing l e - drum vib r atory r o l l e r  wa s u s e d  

whe r e  the c r acked p avement over l a i d  a s o f t  s ubgr ade . 

Any h i ghly uns t ab le s ub grade s ec t i on s  wer e remove d and 

p a t ched w i th ful l  dep th Typ e  A AC . S e e F i gur e s  7 and 8 .  The 

lo c a t i ons o f  remove d s e c t ion s  ar e shown in Figure 1 .  S S - 1  

emu l s ion wa s app l ie d  ont o  the broken p avement at the r a t e  o f  0 . 0 3 
gal /yd2 t o  0 . 0 4 ga l / yd2  ( 0 . 1 4 l /m2 t o  0 . 1 8 l /m2 ) . The p avement 

wa s then over l a i d  wi th a l eve l ing cour s e  o f  1 in ( 2 5 mm )  o f  Typ e 

D AC . 

Pe troma t wa s p la c e d  on the l evel ing c our s e  and covere d  with 

an aver age o f  2 in ( 5 0 mm) o f  Typ e C AC and 3 / 4  in ( 1 9 mm) o f  

OGFSC . 

No t e : No Pe troma t wa s p lac e d  over the ext ent s that were 

cracke d and s ea t e d  or tho s e  that were remove d and rep laced with 

AC p avement , from S t a . 8 1 5 +0 0 to 8 1 7 + 5 0  and from S t a . 1 0 3 0+0 0 to 

S t a . 1 0 5 9 +4 9 . S e e  F i gure 1 .  Thi s was done t o  a l low a c omp ar i s on 

among the ab ove treatment s with and wi thout P et r omat . 
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Figure 6 .  Th e cracked pavement wa s rol l ed wi th a s te e l  
whe e l ed ro l l er to ensure s ea ting . 

f i g u r e  7 .  S o f t s u b g r a d e  s e c t i o n s  w e r e  r e m o v e d  a n d  r e p l a c e d  
wi t h  A C . 
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Prob l ems 

Petrotac . Minor prob lems were en countered in removing the 

r e l ea s e  paper from the rubb e r i z e d  aspha l t  layer o f  P e t r o t ac . 

A we t sur f a c e  in one c a s e  c au s e d  the Type D AC l eve l ing 

cour s e  mix no t t o  b ond to the exi s t ing p avement . Therefor e , the 

new over l ay had t o  b e  r emove d  wi th a front end l o ader . Thi s  

c au s e d  the P e t r o t ac t o  b e  di s turb e d  and p e e l e d  b a ck in a few 

ar e a s . T o t a l  rep l a c ement o f  damaged P e tr o t a c  wa s no t pos s ib le 

due t o  a we l l  deve l op e d  adhe s ion b ond b e tween the fab r i c  and 

p avement surface . A new p i e c e  o f  P e t r o tac wa s ins tal led dire c t ly 

over the damaged P e tr o t a c  t o  c o rr e c t  the prob lem . 

C on s truc t i on t r a f f i c  d i s turb e d  the P e tro t a c  in s ome ar e a s . 

See F i gure 9 

Petromat . Ther e  we r e  s ome d i f f icul t i e s  with the s p r ay b ar on 

the a s pha l t  di s tr ibutor . Al though an a t t emp t wa s made to adj us t 

the spread o f  the no z z l e s , the t a ck c o a t  for the P e tromat was 

app l i e d  twi c e  in or der to get  even c over age . S e e  Figur e s  1 0  and 

1 1. 

Heavy cons truc t ion traf f i c  a l s o  di s turb e d  the Petromat . S e e  

F igure 1 2  and 1 3 . The damage d  P e tromat s e c t ions were l e f t  in 

p lace and wer e  no t r ep l a c e d . 

P e troma t was mor e  sus c ep t ib l e  to c ons truc t ion traf f i c  damage 

than Petro tac . 
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Fig u r e 8 .  A P C C p a v em e n t  s e c t i o n .  I t  w a s r emo v e d  a n d  

F i g u re 9 .  

p a t c h e d w i t h  f u l l  d e p t h  Ty p e  A A C  m i x .  

T h e  d i s t u r b a n c e  o f  
c o n s t r u c t i o n t r a ff i c .  

P e t r o t a c  w a s  d u e  t o  



Fi g u r e  1 0 . T h e  t a c k c o a t  w a s n o t  s p r e a d  u n i f o rm l y  d u e  t o  a 
f a u l t y  a s p h a l t d i s t r i b u t o r . 

f i g u r e  1 1 .  T h e  t a c k  c o a t  f o r t h e  P e t r oma t w a s a p p l i e d  tw i c e  
i n  o rd e r  t o  g e t  e v e n  c o v e r a g e . 
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Fi g u r e  1 2 . P e t r o m a t d i s t u r b a n c e  c a u s e d  
c o n s t r u c t i o n  t r a f f i c t u r n i n g o n  
s u r f a c e . 

by 
t h e  

F i g u r e 1 3 . V i ew o f  d i s t u r b e d  P e t r o m a t . 
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EVALUATION 

Three day s after the Typ e D AC was p l aced over the Petro t ac , 

s everal transver s e  and long itudinal cracks were ob s erved in the 1 

mi ( 1 . 6  km) Petrotac s e c t ion . S e e  Figure 1 4 . Thre e  cores wer e  

taken for visua l  eva lua t i on . One core was t aken over the 

longi tudinal crack at the edge o f  the ins i de shoulder . One core 

was t aken over the transver se crack in the left l ane ( Figure 1 5 )  
and the o ther over a transver s e  j oint wi th no vi s ib l e  crack in 

the r ight l ane . 

The Type D l eve l ing pro c e dure produced a thin over lay with 

le s s  than 1 in ( 25 mm) thickne s s  · in the ins ide lane . The r o l l ing 

of the thin mat produce d  cracks over the PCC p avement j oint s . 
The coring revealed that an overlay o f  1 in ( 25 mm) o f  Typ e D AC 

o r  les s do e s  no t p r ovi de enough supp ort t o  prevent cracking 

during comp a c t ion . The overlay thickne s s  over the re f l e c te d  

transver s e  crack was 0 . 5 0 in ( 1 3 mm) . The Typ e D AC l ayer over 

the r e f l e c ted l ongitudinal crack had a 0 . 7 5 in ( 1 9 mm) thicknes s . 

The over l ay thickne s s  over the transver s e  j oint wi th no 

reflec t ive crack wa s 1 . 4 0 in ( 3 5 mm) . 

No tear s  or d i s turbanc e s  were ob s erved in the three Petrotac 

cores . See Figure 1 6 . Petrotac was b onded wel l  to the PCC s lab 
in all c a s e s . 

B o th P e tro tac and P e tromat p erforme d we l l  under cons tru c t ion 

tr affic . S ome di s turb ance from turning movement s  and tire skid 

marks acro s s  the fabr i c  were no t i c e d  during c on s t ruct ion . 
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Pe tromat wa s damaged more than the Petro tac . Al lowing traffic on 

the unprotected fabric ins tallation should be permitted only with 
caution . In the Petro tac are a s  refle c t ive cracks were propagated 

over the joints where the overlay thickne s s  wa s les s than 1 in 

( 25 nnn ) .  

The data from field s tudie s by the Oklahoma Department of 
Transportat ion indi cate a 1 1 / 2  in ( 38 nnn) minimum AC thickne s s  

gives additional suppor t to an exis ting pavement s tructure ( 1 ) . 
Heavy traffic on a thin over lay should b e  kep t to a minimum . 

Thi s wil l he lp prevent cracks from reflect ing through the thin 
lift . 

Cor ing revealed that the SS- 1 j oint s ea l ant did no t fil l  the 

j oints very wel l .  A good j ob of fi lling j o ints would a s s i s t  the 

fabrics in their function . This should be evalua t e d  in futu�e 

proj ects . 

There ar e many 

s eating a s  a me ans o f  

reflection cracking 

readily available 

advantages 

deve lop ing 

in asphalt 

equipment . 

in us ing p avement cra cking and 

s tab ility and thus reduc ing 

overlays . The t echnique u s e s  

Com.p ared with mo s t  other 

alternatives , pavement cracking and seating i s  energy effic ient , 

as no material s are removed for disposal and no addit ional 

materi a l s  a�e required for reflect ion crack c ontro l .  

The di s advantage o f  cracking the PCC pavement i s  that the 

s truc tural s trength o f  the . P ee pavement i s  reduc ed . To what 

degree the s trength of the pavement sys tem is reduced should b e  

inves tigate d . 
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Fi g u r e 1 4 . C l o s e  v i e w o f  t r a n s v e r s e  c r a c k  o v e r  j o i n t i n  
P e t r o t a c t r e a t e d  s e c t i o n  - o v e r l a y  l e s s  t h a n  1 
i n .  t h i c k .  
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Fi g u r e 1 5 . C o r e t a k e n  o v e r  t h e  r e f l e c t e d  t r a n s v e r s e  c r a c k  
i n  t h e  P e t r o t a c  s e c t i o n - o v e r l a y  l e s s  t h a n  l 
i n c h  t h i c k .  N o t e t h e  " s e a l e d "  j o i n t . 



fi g u r e  1 6 . f o u r i n c h  c o r e t a k e n  o v e r 1 i n c h  j o i n t , s h ow i n g  
n o  d am a g e  t o  t h e  P e t r o t a c  m em b r a n e . 
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COST ANALYS I S  

Tab le 3 summariz e s  the mater i a l s  and in - p l ac e  1 9 8 2  c o s t s for 
the proj ect . No te the bas i s  o f  payment for P e tr o t ac was per 

l inear ft . The b i d  pr ice f or Petro t ac wa s $ 0 . 4 5 / ft ( $ 1 . 4 8 /m) . 
The Phi l l ips F ibers Corp ora t i on p r i c e  for Pe trotac wa s $ 0 . 3 6 / ft 
inc luding freight , laydown machine , and the op erator . Th e c o s t s  

for d ifferent treatment s shown in the tab le we r e  converted to 

ob t a in an equival ent c o s t per s quare yar d . Note tha t  the pr i c e  

for the p avement cracking and s ea t ing i s  a nego t iat ed  p r i c e  and 

i s  no t a b i d  pr ice . Ac cording to the N a t i ona l Aspha l t  P avement 

As s o c iat ion , bid p r i c e s  for cracking and s ea t ing in the f a l l  of  

1982  range d  from $ 0 . 2 0  c ent s to $ 1 /yd 2 ( $ 0 .  2 6  c en t s  to $ 1.  2 0 /m 2 ) .  

The nego t i a t e d  pr ice for p avement cracking and s e a t ing wa s $ 4 / yd 2  

( $ 4 . 8 0 /m2 ) . 

The t o t a l  c o s t  o f  fabr i c  tre atmen t s , inc luding crack 

sealing , was $ 0 . 8 5 cent s / yd 2  ( $ 1 . 5 9 /m 2 ) o f  pavement with Petroma t 

and $ 0 . 9 5 cent s /yd 2 ( $1. 1 4 /m2 ) with Petr o t ac . The price of 

pavement breaking and r emoving and then rep l ac ing i t  wi th 8 in 

( 2 0 0  mm )  o f  AC was $ 1 2 . 9 2 / yd 2  ($ 1 5 . 5 7 /m 2 ) .  Approximate ly 

$ 5 . 5 8 /yd 2 ( $ 6 . 7 2m2 ) , the pri c e  o f  a 3 3 / 4  in ( 9 5 mm) ove r l ay ,  

s houl d b e  adde d  t o  each treatment to arr ive at the to t a l  c o s t o f  

the p avement rehab il i tat ion . S e e  Tab l e  4 for the itemi zed c o s t 

o f  treatmen t s . 
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Tab le 3 .  COST ANALYS I S  

Mat er i a l  Equivalent Co s t  2f 
Treatment per yd-

Petromat fab r i c , Phi l l ip s  Fib ers 
Corporation p r i c e . 

P e tromat fab r i c , b id pri c e  

B ituminous b inder , b i d  price 

Petro tac Precoate d , Phi l l ip s  Fib er s  
Corporat ion price 

Petrotac Precoated , b id price 

Crack and j o int s ealing , b i d  price 
( SS - 1  emul s ion ) 

P avement breaking and removing o f  
PCC , b i d  price 

P avement cracking and s eating o f  
PCC , nego tiated p r i c e  

Typ e C aspha l t  concre te 1 in thi ck , 
b i d  price 

Typ e D asphal t  c oncrete 1 in thi ck , 
b i d  p r i c e  

7 1  

$ 0 . 4 1 

. s o 

. 1 8 

. 6 2 

. 7 2 

. 1 7 

1. 0 0  

4 . 0 0 

1. 4 9  

1. 4 9  
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Table 4 .  COST OF PAVEMENT TREATMENTS/yd2 

Pavement 
Standard remova l  
Pe tromat P e t rotac rep lace Crack & 

Pavement 
remova l 
rep l a ce 
with AC+ 

Operat ion Tre a tme n t  T r e a tmen t  w i t h  AC seat s l abs Petromat 

Fabr ic $ 0 . 6 8 $ 0 . 7 8  - - $ 0 . 6 8  

Crac k  S e a l ing 0 . 1 7 0 . 1 7 

PCC Breaking & Seat i ng - - $ 1 . 0 0 - 1. 0 0  

PCC Crack ing & Seating - - - 4 . 0 0 -

Repl ac ing PCC wi th 8 in AC - - 1 2 . 9 2 - 1 2 . 9 2 

Ove r l a y  3 3/4 in AC * 5 . 5 8 5 . 5 8 5 . 5 8 5 . 5 8 5 . 5 8 

Tot a l  Co st o f  Tre atment $ 6 . 4 3 $ 6 . 5 3 $ 1 9 . 5 0 $ 9 . 5 0 $ 2 0 . 1 8 

Co s t  Compari sons 1 0 0 % * *  1 0 2 %  3 0 3 %  1 4 9 %  3 1 4 %  

* This l i f t thickne s s  i n c l ude s the Type D ,  c ,  and OGFSC 
* *  Ba se pe r c e n t a g e  

Crack & 
seat s l a b s  
+Petroma t 
-

$ 0 . 6 8  

4 . 0 0 

5 . 5 8 

$ 1 0 . 2 6  

1 6 4 %  



CONCLUSION AND RECOMMENDATION 

The p erformance o f  P e tr o t ac and P e tromat over the PCC s lab 

r emains to be determine d . A vi sual examinat ion o f  cor e s  taken 

dur ing con s t ruc t ion showe d no t e ar s  in e i ther Petro t ac o r  

Petromat in the ar e a  o f  the j o int s . Petrotac and P e tromat 

performed we ll under the c ons truc tion traffic . Petromat wa s mor e 

sus cep t ible to damage than Petrotac . 

The Typ e D leve l ing cour s e  o f  l e s s  than 1 in ( 25 mm) showe d 

r e f l e c t ive cracking three days after p lac ement . Allowing traffic 

on thin AC over l ay s  o f  le s s  than 1 . 5  in ( 3 8 mm) wi l l  prob ab ly 

c aus e crack s  t o  r e f l e c t  almo s t  immediat e ly . 

Coring revealed that the j oint s  wer e  no t s ealed prop erly . 
. ' 

Thi s should b e  evalua t e d  in future proj e c t s . 

Pavement cracking and s ea t ing a s  a me ans o f  reduc ing 

r e f l e c t ion cracking in a spha l t  over l ays i s  promi s ing . However , 

thi s te chnique wi l l  redu c e  the s truc tural s treng th o f  pavement . 

To what degree thi s s trength i s  reduced should b e  inve s t igate d . 

The pavement treatment wi th Petromat wa s the leas t expens ive 

at $ 6 . 4 3 / yd 2  ( $ 7 . 7 5 /m 2 ) and p avement removing and rep lacement 

with AC wa s the mo s t  expens ive at $ 1 2 . 9 2 / yd 2 ( $ 1 5 . 5 7 /m 2 ) . The 

total c o s t  for p avement rehab i litat ion with P e trotac was 

$6 . 5 3 / yd 2  ( $ 7 . 8 7 /m2 ) . The p avement cracking and s e ating was 

$ 9 . 58 / yd 2  ( $ 1 1 . 5 4 /m 2 ) , 
The s tudy ar e a s  have been marked on the shou l der . The te s t  

s i t e s  wi l l  b e  eva luate d for p erformance on an annual b as i s  for 
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five years . The evaluat ion wi l l  inc lude a condition survey and 

r i de qua l i ty ob s ervations . 

While the long - term p er formanc e of Petrotac and P e tromat 

remain s  to b e  determined , the ir us e i s  feasib le . I t  i s  

r.ecommended that P e tro tac and P e tromat b e  us e d  over the j oint s  

and cracks on PCC p avement s  pr ior to an asphalt  concrete overl ay .  
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APPENDIX A 

SPECIFICATION 





OKLAHOMA DEPARTMENT OF TRANS PORTATION 
PROPOSED SPEC IAL PROV I S I ONS 

FOR 
PRECOATED FABRIC MEMBRANE 

4 1 4 t a- D J Speci al 
7 � 1 6-82 

These Spec i a l  Prov i s i on s  rev i se ,  amend , and where i n  confl i c t ,  supercede appl i cabl e 
sections of the Standard Specif ic a ti ons for Highway Constructi on Editi on of 1 97 6 .  

41 4 . 01 . DESCRIPTION . Thi s work s ha l l  con s i st of the a ppl i cati on of a precoated 
fabri c membrane . Thi s  materi a l  i s  to be pl aced ove r  cracks and joi nts i n  Portl and cement 
concrete pavemen ts in reasonably c l ose conform i ty with the di mens i ons as shown on the p l ans 
or e s tabl i s hed by the Eng i neer . 

41 4 . 02 .  MATERIALS . ( a )  Precoa ted Fabr ic .  The fabri c membrane s ha l l  be rubberi zed 
a spha lt or pl asti c i zed coa 1 tar or o ther modi fi ed aspha l t  i mpregnated woven or non-woven 
syntheti c fabr i c  attached to re l ease paper which i s  removed at the time of i ns tall a tion . 

The fabri c sha l l  meet the fol l owi ng tes t requi rements . 

Wei ght 

Thi c knas.s 

Tens il e  strength . l bs .  
{MD and XMO) 
Stri p tensil e 
strength . l bs .  
Puncture Res i stance , 
l b s .  
Pli abil i ty -
1/4  i n .  ( 6 . 4  mm) 
mandr0 1 ,  l ag0 bend 
at 1 5  F ( -9 C }  
Permeance - Perms 
(gra i ns/Sf /hr . J i n .  Hg ) 

.!J.!!lll 
45-50 oz . /yd . 2  

0 . 065 inches , mi n .  
( 1. 65 mm) 
1 50.  mi n .  
( 68 kg . )  
50 , min .  
( 2 3  kg . ) . 
200 , mi n. 
( 9 1  kg . )  

No c ra c ks i n  mes h  
or pre-coat materi a l  

0 . 1 0 ,  max . 

Test Method 
ASTM o ·  2646 
(wo/paper rel ease ) 

ASTM 0 1 682 

ASTM 0 882 

ASTM E 1 54 

ASTM D 1 46 

ASTM E 96 (Method 13 )  
The membrane shal l be furni s hed by the manufacturer i n  rol l s  sui tabl e for handl i ng and pl acement. 
( b )  Certi fi cati on : The Contractor shall fur n i s h  a Type "A"  Materi a l s Certi fi cat i on for 

the precoa ted membrane in accordance wi th Secti on 1 06 . 1 2 .  A three square yard ( 2 . 7  sq . m)  
sampl e -of the fabric shall a l so be furni shed the Materi a ls Engi neer from each lot  or shi plllent 
for testing . 

4 1 4 . 03 .  { a )  Equipment and too l s necessary for performi ng all parts of the work shall be 
furn i shed by the Contractor in conformance wi th Sec t i on 1 08 . 06 .  

( b )  M i s ce l l aneous Equ i pment . Mi s ce l l aneous equi pment sha1 1 i ncl ude sti ff bri stle brooms 
to smooth the fabric and sc i s sor s ( or bl ades ) to cut the fabri c .  

4 1 4 . 04 .  CONSTRUCTION METHODS . ( a )  S u rface Prepa rati on . Pavement surface shal 1 be fre e 
of dus t ,  s u rface moi sture . and vege tation . Cracks wi d e r  than 3/8 i nc h  ( 1 0  rrm) or wi der than 
the D 90 of the bi tumi nous overl ay mi x ,  whi chever i s  wi der , sha ll be fi l l ed wi th bi tumi nous  
ma ter i a l  and Po rtl and cemen t  concrete s l a b s  sha l l be s tabi l i zed . 

Any s pa l l  grea ter than three i nches ( 75 mm )  i n  d i ameter whi ch wi l l  cause a fai l ure of 
the mate r i a l  to bond to the pavement or w i ll  l eave a ca v ity under the ma teri al  s hall be 
corrected prior to the p l aceme n t  of the membrane . Spa l l s  s ha 1 1 be repa i red us i ng aspha l t  
concrete such a� co 1 d pa tchi ng ma te r i al as approved by the Engineer . 
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( b )  �pp l i cati o n o f  B i tumi nou s B i nder .  B i tum i nous b i nder , i f  requi red , shall be appl i ed 

a t  a m i n i mum ra te of 300 squa re fe e t per ga l l on ( 7 . 4  square meters per l i ter } or i n  accordance 
wi th the Manufacturer ' s  recolllllenda ti o n s ,  prior to p l acemen t of the membrane . The b i nder wi l l  
extend one i nch ( 25 lllll ) wi der than the membrane , and wi l l  be al l owed to dry unt1 1 tack-free 
before app lyi ng the membrane . 

( c )  P l acement of Membrane . The membran e shal l be ce n tered ove r joi n ts to be trea ted 
and then tamped or rol l ed ,  Transverse joi n ts and cracks s ha l l  be treated before l ongi tt;tdi na l  
j o f n ts . Shou l d  a crack requ i re more than on e  s tri p , the str i ps sha l l  be overl apped a t  l ea s t 
2 1 / 2  i nches ( 60 lllll ) i n  the d i recti on of pav i ng . Every effort sha l l be made to l ay the 
membrane as smooth l y  a s  pos s i bl e .  The membrane sha l l be broomed to remove a i r bubbl es and 

· maximi ze membrane contact wi th the pavement  surface .  Wri nkl es shal l b e  cut and l a i d  out  fl at .  
I f  misali gnment of t h e  membrane occurs , it s ha ll be cut , rea l i gned , removed , repl aced , 

and joi nted as d i rected by the Eng i neer . 
( d )  Wea th0r L1mbtation .  The membrane sha l l  not be app l i ed when the a i r  temperature 

i s  less than 50 F ( 1 0  ) ; · 

(e )  Width �imi tation . The membrane sha l l  be i ns ta l l ed f n  widths of 1 1  3/8 inches ( 290 
mm) m i n i mum . Traffic may be a 1 1 owd on the membrane for a reasona b l e  per i od . of time pri or to appl i ca tion  
of  tack coat and overl ay .  

( f )  Pavemen t Overl a y .  An aspha l t  emu l s i on tack coa t sha1 1 be appl ied over pavement and 
membrane . I t  is very impor tant that the emuls ion be all owed to break comp l ete l y .  C u t  back 
aspha l ts shall not be used , Paving mi x shou·1 d be appli ed as speci fi ed ;  however .  an overl ay 
thi ckness of l ess than l 1 /2 i nches ( 38 nn) i s  not recommended . Any damage or di sbandi ng o f  
the membrane caused by traffic or wet weather cond i t i on s  due to unnecessa-ry del ay or neg l i 
gence of the Contractor shal l be repai red at hi s own expense . 

0 The temperature of the pav i ng mi x at time of p l ac emen t on the membrane shal l not exceed 
325 F ( 1 63 C }  to prevent damage �o the membrane . . Shou l d  equi pment ti res p i ck up the membran e  or the paver cause movement of the membrane 
duri ng pav i ng operati ons . the Contractor may broadcast  aspha l t pav i ng m1 x ahead of trucks a nd 
paver to prevent damage . Any damage to the membrane sha l l be repai red by the Contractor a t  
h i s expense . 

41 4 . 05 .  METHO� OF MEASUREMENT. Precoated fabri c membrane s ha l l  be measured by the l i near 
foot: in p l ace.  

41 4. 06 .  BAS IS OF PAYMENT . The accepted quanti ti es of precoated fab ri c membrane measured 
as provi ded above wi l l  be pa i d  for a t  the con tract uni t pri ce for : 

SP . PRECOATED FABRIC MEMBRANE UN . FT .  
which  s ha l l be ful l  compensation for fi n i sh i ng al l materi al s ,  equ i pment , l abor and i nciden ta l s 
to compl ete the work as speci fi ed . 
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