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ABSTRACT 

This study was initiated to study methods, procedures and/or materials that may 

reduce premature pavement failures of asphaltic concrete overlays on pee pavement caused 

by excessive reflective cracking. Methods included in this study were reducing the existing 

pee pavement panel size by saw cutting, full coverage fabrics, strip fabrics and rubber­

asphalt interlayer treatment. 

No material or method was found that would totally eliminate reflective cracking. 

Reducing the existing pee pavement panel size and the use of the rubber-asphalt inter­

layer were the two procedures that provided the best results. 

DISCLAIMER 

The contents of this report reflect the views of the author and do not necessarily re­

flect the official views or policies of the Minnesota Department of Transportation or the 

Federal Highway Administration. This report does not constitute a standard specification 

or regulation. 
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FOREWORD 

This investigation was undertaken to study methods, procedures and/or materials that 

may reduce premature pavement failures of asphaltic concrete overlays. This study was 

conducted at two locations and this report is report 2 of 2. 

The portion of the investigation covered by this report was located in Northwestern 

Minnesota on U.S. T.H. 10 from the City of Hawley to the City of Detroit Lakes. The pro­

ject included twelve {12} research sections used to evaluate various methods and materials 

that may reduce reflective cracking. These methods included reduced pee pavement panels 

by saw cutting, full width fabric interlayer, strip fabric interlayer and rubber-asphalt inter­

layer. 

The study was rendered invaluable assistance by District 4; Materials, Design and Con­

struction personnel; the Office of Materials Engineering; Roger Olson, Research Operations 

Engineer; and Research Assistants, Karl Keel and Gerald Teig. 
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SUMMARY 

Objective 

The objective of this investigation was to evaluate methods, procedures and/or 

materials that may reduce premature failure of asphalt concrete overlays caused by exces­

sive reflective cracking. 

This investigation was divided into two parts. This first part covered asphalt concrete 

overlays on existing asphaltic concrete pavement and is reported by others. The second part 

covered asphaltic concrete overlays on existing pee pavements and is the subject of this 

report. 

Twelve research sections were included in the construction of this project. The planned 

bituminous overlay thickness (5-1/4 inches) was.J1eld constant over the length of the 

project. 

The existing pee pavement is an 8-inch thick reinforced (temperature mesh) structure. 

Panel length is 39 feet 4 inches. The existing pavement was damaged by "D'' cracking and 

.many of the joint locations had been patched with bituminous mixture. 

The existing panel size was reduced by sawing skewed transverse cuts between existing 

joints. One area was saw cut five times per panel to create new panel lengths of approxi­

mately 6.5 feet. The remaining portions of the project had two saw cuts per panel creating 

a new panel length of approximately 13 feet. The saw cuts were approximately four inches 

deep which severed the steel reinforcing fabric. 

Full width pavement fabric was placed at two different depths within the new bit­

uminous overlay. The existing pee pavement had been saw cut, two cuts per panel, prior 

to the full width fabric treatment installations. Two different widths (24 and 27 ft.) of 

fabric were installed at one pavement depth, thereby making the three full width fabric test 

sections. 

Three sections were constructed with full width rubber-asphalt interlayer treatment. 

This Stress Absorbing Membrane Interlayer (SAMI) was constructed at three. different 

depths in the new bituminous overlay. The rubber-asphalt interlayer was placed on top of 

the existing pee pavement (bottom of overlay), at one inch above the pee pavement, and at 

three inches above the pee pavement. 
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Three test sections were constructed with strip fabrics placed over the transverse joints. 

Two different types of strip fabric made by the same manufacturer were installed. In addi­

tion, some saw cuts and longitudinal joints within the test sections were covered with strip 

fabric prior to bituminous overlay. One strip fabric test section was constructed adjacent 

to the control section and did not have the existing pee panels saw cut. 

A control section was constructed with only the 5-1/4 inch bituminous overlay (no 

saw cuts or other treatments). In addition, two more control sections were constructed 

with the existing pee panels being sawed with either 2 or 5 saw cuts/panel. Crack count 

surveys were made at various times over a four-year period after constructio~. This data was 

used to evaluate the effectiveness of the different methods, procedures and materials in 

reducing the amount of reflective cracking in the new asphalt concrete overlay. 
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SUMMARY OF FINDINGS AND CONCLUSIONS 

The most significant findings and conclusions to be noted in this study are: 

!"('""' 

( i. 'None of the materials or methods were totally successful in preventing reflective 
"~' , /~ 

cracking in the bituminous overlay. 

2~The Rubber Asphalt interlayer was more effective when placed on the existing 

'pee pavement when compared to placing it within the bituminous overlay layers. 

3) In the test sections with saw cutting of the pee panels, reflective cracking developed 

over the new saw cuts rather than over old joints. 

(4.>pf the methods and materials evaluated, the five saw cuts per panel and the Rubber 

.• ~Asphalt interlayer on the pee pavement were the most successful in reducing 

reflective cracking. 

At this time, all reflective cracks are generally narrow with very little spalling in all 

test sections including the control section. 

·V· 

j_ft.' IT; '~ "' r,•I,.;',J' o'o I '> 0, <t,o ... ~'! < ( ' ' 1•• •,1 I '> ! <,<, ' ~ j, ,', o!' ' j > o'• '-., •: ~. 0 o ' 
'. , "'\• J, '' ; ' ~' '' t, ' I •' •' l '' 



RECOMMENDATIONS 

1. A limited number of additional rubber asphalt sections should be constructed and 

and evaluated to confirm the results of this study. 

2. The length of future experimental tests should be a minimum of 1000 linear feet. 

3. Full width fabric as a cost effective means of reducing transverse reflective cracking 

is not recommended at this time. 

4. Strip fabrics should continue to be evaluated on future projects. 

5. This project should be periodically surveyed to gather additional data. 
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INTRODUCTION 

Investigation No. 202 was initiated to study methods, procedures andfor materials 

that might reduce premature pavement failures caused by excessive reflective cracking in 

asphaltic concrete overlays. The investigation was to consider both asphalt concrete overlays 

on existing asphaltic concrete and on pee pavements. 

The sections were constructed on several highways. A number of test sections for this 

investigation were constructed in 1980 on Trunk Highway 10 in northwestern Minnesota. 

The project location is shown in Figure 1. The State Project No. is 0301-30 (T.H. 10=2) and 

was constructed by Mn/DOT District 4. The project is located on T.H. 10 from the City of 

Hawley to the City of Detroit Lakes. This report (No. 2) presents data from these test 

sections. Report No. 1 presents data from the other test sections which were located on 

T.H. 63 in the southeast corner of Minnesota. 

PROJECT 
LOCATION 

FIGURE NO 1 PROJECT LOCATION 
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T.H. 10 is a four-lane divided roadway. The existing pavement structure was construc­

ted in 1957 and 1958. The structure consists of an 8-incl1 thick pee pavement with from 3 

to 9 inches of aggregate base, depending on the location. Panel length is 39 feet, 4 inches 

and the panels are reinforced with a 6-inch by 12-inch steel fabric (612-34). Subsoils are 

variable and range from granular soils to mixtures of silt, clay and sands. 

The 1980 Traffic Flow Map listed the traffic volume from 5700 to 6500 AADT with 

18 to 20 percent of that being truck traffic. This traffic volume could be expected to 

generate in excess of four million equivalent standard axle loads (ESAL} over a 20-year 

time period. 

Rehabilitation of this highway was needed because the existing pee pavement was 

severely "D" cracked and required continual maintenance. 

METHODS AND MATERIALS 

Methods and materials to reduce reflective cracking in the bituminous overlay being 

evaluated on this construction project are as follows: 

1. Saw cut the pee pavement to reduce panel size, 

2. Full width fabric treatment (Petromat). 

3. Strip fabric treatment (Owens-Corning Roadglas) 

(<t ~tress Absorbing Membrane Interlayer (SAMI}. 

Table No. 1 lists the materials being evaluated. 

Product 

Petromat 

Roadglas Spot Repair 

Rubber~Asphalt (SA!'vii} 

Method 

Full Width Coverage 

_Strip Fabric 

Full width Interfayer 

Manufacturer 

Phillips Fibers Corp. 

_ ..... Owen-:CQ.rning Fiberglas 

Sahuaro P~~~~~~~~~ ·1 
I 

Table No. 1 -Products Evaluated to Reduce Reflective Cracking 

Reducing the existing concrete pavement panel size by sawing new skewed transverse 

joints is a method done to reduce the joint movement caused by changes in temperature. 

The theory is that with more frequent joints (reduced panel size), the joint openings, due 

to thennal stresses, will be smaller and therefore the stresses on the asphalt concrete overlay 
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at the joint will be reduced. A relationship between joint opening and slab length was 

published by Witczak and Yoder1 and is shown below: 

Z = L (12) [ E llt + o 

where L = slab length and Z is joint opening. This relationship shows that joint opening 
(Z) is proportional to panel length (L). 

The saw cuts were made at a skew' to the existing longitudinal joint. This skew is shown in 
Figure 2. The saw cuts were skewed so that any reflective cracks that developed over these 
cuts will have a minimum impact on the rideability of the new surface. The saw cut depth 
was approximately four inches, which would cut the existing reinforcement steel. A research 
section was constructed with five ( 5) cuts per panel (new panel length approximately 6.5 
feet) in addition to the project design section which has two (2) saw cuts per panel. This was 
done to determine the benefit of reduced panel size. After the saw cuts were made the 
asphalt overlay was placed. Figure 3 shows the typical overlay thickness of the various 
bituminous layers. 

SAW CUT PANEL DETAIL r- :1:13.1'--1 

.,__._-___,.· -· -c.-=4 DO..Velled Contra'ction.Joi ts IrlpJace-----~ 
1> • • 'I . . . . . : : . . . .. _. - . . I ... 

. . I o o o ~> • ·- .. II. o • 
. I . • . . .. . . , . 
. ·. I' I) • • • • I : . 
·.·I o o • • ·.Ill • •• ··l.o 
,q ·I- I>~ • 6 o. . . .' _- o ·I: .. 
'.1 t> .~>·· ',IP· ... 
• 4 •• 1

1
' • . • • · I • ' • 

'4. I)• • ·4 ••• 

l 
' 121 

D •• q • • •• I: . 
: II . ' D • • • : : • : • I . 6. • 12' 
., .a· • . o . () . . I - . . _, ~· ... · .. ,. j 
~'I II • • I . 

-. . I D • t1 6 • • • • 0 • • • : • ~ 0 : • I ..... 
'----'----·. . _ __,_____.__~ 

I ..... ,__ _____ INPLACE 39'-4' PANEL------JIIII!IOI 

(8" Concrete Pavement) 
Figure No.2 1:6 Skew Saw Cuts 
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3/411 WEARING COURSE MIXTURE {2361) 

BINDER COURSE MIXTURE {2331) 

311 VAR. DEPTH LEVELING COURSE MIXTURE {2331) 

311 MAX. DEPTH AT i 

{ 111 AVE. DEPTH) TIGHT BLADED LEVELING COURSE MIXTURE 
MINIMUM {2) PASSES WITH MOTOR GRADER 

Figure No. 3 Typical Section 

The full width fabric coverage (Petromat) is advertised as protecting the subgrade 

from surface water intrusion, retarding reflective cracks, and improving fatigue life of the 

pavement. This research project will evaluate only its success in retarding reflective cracking. 

The fabric was placed at two depths within the asphaltic concrete overlay, as shown in 

Figure 4. The fabric was installed at two different widths when located on top of the first 

inch of bitmpinous overlay. Test Sections 5, 8 and 9 are located within the Petro mat 

construction area. The specifications and materials descriptions are in the appendix of this 

report. 

The strip fabrics are advertised to retard reflective cracks and to waterproof the 

repaired areas. The strip fabric was placed over the joints and cracks on the pee pavement 

prior to the asphaltic concrete overlay. This study will evaluate the effectiveness of the 

strip fabric to reduce transverse reflective cracks in the new bituminous overlay. Two 

types of strip fabrics were installed on this project. The One-Step fabric consists of Road­

glas (TM) fabric pre-coated with Roadbond (TM) binder. A primer was placed on the pee 

pavement prior to hand placing the pre-coated fabric. The Two-Step fabric was installed 

by placing hot Roadbond (TM) binder on the pee pavement, hand placing the Roadglas 

(TM) fabric and then placing another layer of hot Roadbond (TM) binder layer over the 

fabric. The fabric manufacturer's specifications are as follows: 

-4-



12' LT -12' RJ.:.) TOP OF 3" LEVELING COURSE 

TEST SECTION 5 

TEST SECTION 8 

TEST SECTION 9 

3/4" WEARING COURSE MIXTURE (2361) 
BINDER COJRSE MIXTURE (2331) 

3" VAR. DEPTH LEVELING COJRSE MIXTURE (2331) 
3" MAX. DEPTH AT (f_ 

(1 11 AVE. DEPTH) TIGHT BLADED LEVELING COURSE MIXTURE 
MINIMUM (2) PASSES WITH MOTOR GRADER 

Figure No. 4 Full Width Fabric Section 

Roadglas Spot Repair System (Strip Fabric) 

Roadbond (TM) binder 

Penetration, ASTM D5-73 .................................... 40-82 0.1 max 

Softening Point, ASTM D36-76 .. , ... , ...................... 155 degrees (min.) 

380° F. Viscosity, ASTM 03236 ...... , ........................ 1000-1800 cps 

Low Temperature Flexibility 

Modified Vermont DOT method ....... ,., ................... 0 degrees F (max) 

Roadglas (TM) Reinforcement 

Tensile Strength, ASTM D1682-64 . , ... , , ...... , .. , ..... , .. , .1,000 lbfin (min.) 

Weight .. ,., ........ , ... , ... , ........................... ,.,, .24 oz.fS.Y. 

Petromat (Full Coverage Fabric) 

Fabric 

Weight ............. , ........................... , ... , . , ... , , 3.8 oz.fS.Y. 

Tensile Strength, ASTM D1682-64 ............... , ... , ... , . , , , 90 lb.fin. (min.) 

Elongation-at-break, ASTM D1682-64 . , ..... , ...... , ... , .... , ..... 55% (min.) 

Asphalt Retention (Phillips Procedure) ....... , . , . , . , ........... 0.20 galsfsq.yd. 

Color ...... , ... , .. , .... , .... , , .. , ..... , , , .. , ... , ............... , Black 

Width, inches ........................ , .. , ......... , ........... 75 and 150 

Length/Roll, yds. . ............ , ............ , .... , ............ , , ..... 1 00 
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The Rubber-Asphalt Interlayer Treatment placed as a stress absorbing membrane 

interlayer (SAMI) was included in this research because of its reported ability to reduce and 

retard the development of reflective cracking in bituminous overlays. Stresses that develop 

at the existing joints and cracks because of temperature changes and traffic loads may be 

dissipated at the interface of the SAMI and the bituminous mixture course. This effect has 

been reported by recent research2. The SAMI was installed at three different depths in the 

structure: on the existing pee pavement, on the first inch of bituminous leveling course, on 

three inches of bituminous leveling course. (See Figure 5 ). 

Appendix A includes the special provisions from this construction project for Sawing 

Concrete Pavement, Full Coverage Fabric, and the Rubber-Asphalt Interlayer Treatment 

(SAMI). The strip fabric was included in this project at the request of the manufacturer 

as a demonstration of the product, at no cost to the State. Therefore, the strip fabric 

specifications used are those of the manufacturer. 

(15'LT. -20'RT.) TOP OF 3" LEVELING COURSE 

TEST SECTION 4 

(13'L T.-13'RT.) TOP OF I" TIGHT BLADED 
LEVELING COURSE --

TEST SECTION 3 

(13'LT.-13'RT. TOP OF INPLACE CONCRETE 

TEST SECTION 2 

3/4" WEARING COURSE MIXTURE (2361) 
BINDER COORSE MIXTURE (2331) 

3" VAR. DEPTH LEVELING COORSE MIXTURE (2331) 

3" MAX. DEPTH AT Cf.. 

(I" AVE. DEPTH) TIGHT BLADED LEVELING COURSE MIXTURE 
MINIMUM (2) PASSES WITH MOTOR GRADER 

Figure No. 5 Rubber Asphalt Treatment 
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TEST SECTIONS 

Twelve test sections are being evaluated in this part of Investigation 202. These 

sections are listed in Table 2. 

Test Section 

5 

6 

7 

7A 

7B 

8 

9 

10 

Method 

Control, 5 Saw Cuts/Panel 

SAMI on pee pavement 

SAMI on 1" Bituminous 

SAMI on 3" Bituminous 

Petromat on 3" Bituminous 

Control, 2 Saw Cuts/Panel 

2-step Roadglas Strip 

1-step Roadglas Strip 

1- and 2-step Roadglas Strip 

Petromat on 1" Bituminous 

Petromat on 1" Bituminous 

Control, No Saw Cuts, 

no Treatments 

Table No.2 Test Section Locations 

Location 

1762+57 to 1766+87 

1819+12 to 1823+45 

1869+92 to 1874+25 

1922+50 to 1926+88 

2000+ 16 to 2004+09 

2081 +30 to 2085+63 

2134+15 to 2138+48 

2138+62 to 2143+17 

2328+30 to 2332+60 

2187+66 to 2191 +99 

2239+25 to 2243+96 

2320+00 to 2323+95 

Most test sections are between four and five hundred feet in length and were selected 

at random within a particular type of construction, 

A photographic record of each test section was made showing the existing pavement 

surface condition prior to construction. The University of Minnesota was contracted to 

take aerial photographs utilizing a camera suspended from a tethered, hydrogen-filled 

balloon. The 11-foot diameter balloon and camera were suspended over the roadway center­

line by three manned tether lines. The camera floated approximately 50 feet above the road-

way surface and was activated by a radio transmitter controlled from the ground. Figure 6 

shows the camera and balloon system. Figures 7 and 8 are examples of the existing pee 

pavement condition after saw cutting. 

The location of each joint, crack, and saw cut was determined from the aerial photo­

graphs. These locations were used to determine whether a crack in the new bituminous 

overlay was a reflective crack or not. This record is the basis for determining the success 

of the various methods and products in retarding reflective cracking. A detailed crack 

count survey was conducted twice during the first year following construction. Thereafter, 

crack count surveys were made once each year. Results are included in this report under 

Crack Survey. 
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Figure No. 6 -Balloon and Camera 
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Figure No, 7 -Existing pee pavement Figure No. 8 -Existing pee pavement 

CONSTRUCTION 

The construction project was begun and completed during the 1980 construction 

season. The construction-sta:rtee:Hn~May;riiifaii~f th~1bituminoys gverlay was placed by the 
"'~;;::<-'-'""" "~~ ·-." 

5th of Augus~;All ~ther construction was completed bY(October 15, 19~,0. 
····-·~· >~. ~;-----~·~·~-~·- -~-.~"" 

-- -~--

The major portion of the construction proje~t ~\vas the bituminous overlay of the 

eastbound roadway. The project is 22 miles in length, with 24.7 miles of two-lane construc­

tion. Two small segments of the westbound roadway were overlayed with bituminous mix­

ture and the project included some turn lane construction. Prior to the overlay, the existing 

pee panels were saw cut, as specified. 

Table No. 3 shows the length of each type of construction on this project. 



Length 
Type of Construction (miles) 

5 saw cuts/panel .94 

2 saw cuts/panel 17.55 

Full coverage fabric 

on 1" Bit. Base 2.09 

Full coverage fabric 

on 3" Bit. Base .76 

SAMI on pee pavement .95 

SAMI on 1" Bit. Leveling .91 

SAMI on 3" Bit. Leveling .95 

Strip Fabric .25 

Control .30 

24.70 miles 

Table No. 3 Length of Construction By Type 

Construction Includes 
Test Section 

1 

6 

8,9 

5 

2 

3 

4 

7, 7a,7b 

10 

Few construction problems were reported by the construction personnel in working 

with the various products used in the research project. None of the procedures were found 

to be not feasible in terms of construction. 

Two minor problems were reported in the rubber-asphalt interlayer (SAMI) construc­

tion. The first involved the picking up of the interlayer by the trucks during bituminous 

paving operations in areas where traffic had removed some of the cover aggregate. This 

problem was solved by spreading a small amount of bituminous mixture on the problem 

areas in advance of the paving operations. The second problem occurred where the appli­

cation of rubber-asphalt was too thick. The result was that the second layer of bituminous 

overlay (binder course) was unstable during paving operations and the two layers of bit­

uminous mixture had to be removed. The SAMI was removed and the bituminous mixture 

replaced. 

Tnis problem area was 175 feet in length and was approximately one percent of the 

work. The problem was solved by careful application of the rate of rubber-asphalt material. 

CRACK SURVEYS 

The number of existing joints, saw cuts and transverse cracks in the pee pavement in 

each test section were counted prior to the bituminous overlay. This data is shown in 
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Table No. 4. The analysis included in this report was made using the total sum of existing 

joints, new saw cuts and existing transverse cracks as having the potential to cause reflective 

cracks in the new bituminous overlay. The analysis was also made using joints only or saw 

cuts and cracks only. This was done to show which type was causing the reflective cracks. 

Test 
Section Method Cuts or Cracks Joints Joints and Cuts or Cracks 

1 Control 5 cuts/panel 55 12 67 

2 SAMI on pee 25 12 37 

3 SAMI on 1" level 23 12 35 

4 SAMI on 3" level 22 12 34 

5 Petromat on 3" level 21 12 33 

6 Control 2 cuts/panel 26 12 38 

7 Owens Corning 2 step 23 12 35 

7a Owens Corning 1 step 28 12 40 

7b Owens Corning 1 step 2 12 14 

2 step 

8 Petromat on 1" level 22 13 35 

9 Petromat on 1" level 24 13 37 

10 Control no cuts 4 11 15 

Table No.4 Existing Joints, Saw Cuts and Cracks 

After construction, periodic crack surveys were made to record the development of the 

reflective cracks. The number of reflective cracks that developed over the existing trans­

verse joints were tabulated, as were the number of reflective cracks that developed over the 

new saw cuts and existing transverse cracks. Figure 9 shows a typical reflective crack over 

a new saw cut. 

These tabulations were made separately because the joints contained dowels, whereas 

the saw cuts and cracks are similar to undoweled contraction joints. Table No. 5 lists the 

percentage of both the reflective cracks over transverse joints and saw cuts. 

At some of the locations of ·reflective cracks, a mounding in the surface was notice­

able. This mounding has occurred at random locations throughout the project and does 

not appear to be associated with any single type of experimental construction. Cores were 

taken in some of these locations and it was found that the existing pee pavement had bee11 
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% Reflected 

Date 2125/81 8/19/81 6/30/8216/23/83 5/3/84 
joints 0 0 0 0 0 

TS1 cuts & cracks 13 13 13 13 13 
total 10 10 10 10 10 
joints 8 8 8 8 8 

TS2 cuts & cracks 8 8 12 12 12 
total 8 8 11 11 11 
joints 4 8 17 17 17 

TS3 cuts & cracks 4 12 26 26 26 
total 4 11 23 23 23 
joints 0 0 0 0 0 

TS4 cuts & cracks 32 36 50 50 50 
total 21 24 32 32 32 

joints 0 0 0 2 2 
TS5 cuts & cracks 29 33 33 38 38 

total 18 21 21 25 25 
joints 0 2 4 4 4 

TS6 cuts & cracks: 23 28 32 32 32 
total 16 20 23 23 23 
joints 0 0 19 19 31 

TS7 cuts & cracks 17 26 30 33 33 
total 1 1 17 26 28 32 
joints 0 0 0 0 0 

TS7A cuts & cracks 43 52 61 61 61 
total 30 36 43 43 43 
joints 46 71 71 71 

TS7B crack's no data 50 50 50 50 
total 46 68 68 68 
joints 6 6 33 33 33 

TS8 cuts & cracks 24 43 48 48 48 
total 18 31 43 43 43 
joints 36 38 50 50 50 

TS9 cuts & cracks 0 2 31 31 31 
total 13 15 38 38 38 
joints 43 55 66 68 68 

TS10 cracks 63 63 75 75 75 
total 53 57 70 70 70 

Table No. 5 Crack Survey Data 
-12-



partially patched with a bituminous mixture. The mounding appears to be due to the con­

tinual lengthening (pushing) of the old pee pavement. Maintenance restored the ride 

smoothness (grade profile) by heating the surface and scraping off the mounded bituminous 

surface. A repaired area is shown in Figure 10. 

Table No. 5 also lists the combined percentage of reflective cracks over transverse 

joints, saw cuts and cracks. This data is presented graphically in Figures 11 through 22. 

Figure 23 shows the total reflective cracks versus time of all test sections, 

Figure No. 9 -Reflective Crack Over Saw Cut Figure No. 10 -Maintenance Repair 
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Figures 17 through 19 (Strip Fabric) show the amount of each type of reflective 

cracking in Test Sections 7, 7 A and 7B. Not all of the transverse joints, cracks and saw 

cuts wen! repaired with strip fabric in these sections. When only the repaired areas are con­

sidered, the strip fabric appears to be much more effective. The percentage of reflective 

cracks over the repaired areas is 14% for the Two-Step Roadglas in Test Section 7 and 3% 

for the One-Step Roadglas in Test Section 7 A indicating One-Step being more effective 

than Two-Step. In Test Section 7B the percentage of reflection cracks over repaired trans­

verse joints were 50% and 92% for Two-Step Roadglas and One-Step Roadglas, respectively. 

This section indicates that the Two-Step is more effective than the One-Step. Factors that 

contribute to this conflicting data are the effects of saw cutting (in Test Sections 7 and 7 A; 

no saw cuts in 7B) and only partial repair of all potential cracks and saw cuts that may 

cause reflection cracking. 

In addition to the crack surveys of the test sections, the district personnel made 

yearly crack counts on the entire length of the project. This data is shown in Table No. 6 

and is presented in terms of the number of cracks per mile within the limits of each type 

of construction. Where the district counted partial cracks (1/4, 1/2, 3/4, etc.), the data 

was combined to provide the single unit of measure--full width cracks per mile. 

Type of Construction 

SAMI over 1" of bituminous overlay 

SAMI over existing pee pavement 

5 saw cuts/panel 

Control Section ·No saw cuts 

SAMI over 3" of bituminous overlay 

Petromat over 3" of bitum:inous overlay 

Control Section - 2 saw cuts/panel 

Petromat over 1" of bituminous overlay 

Strip fabric over existing pee pavement 

Number of Cracks/Mile 

90 

91 

123 

125 

126 

130 

132 

133 

171 

Table 6 District 1984 Crack Count Data 

DISCUSSIONS 

When comparing the district crack counts and the detail crack surveys of the test 

sections there is good agreement between the three types of construction that have the least 

amount of cracking. There is general agreement in comparing the remaining sections, with 

the differences being due to the method of analyzing the data. 
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When drawing inferences from crack survey data, care must be taken because of 

variables that may influence the amount and types of stresses that may develop in a given 

test section. These variables include variations in the soil types, soil moisture content and 

material properties of existing and new structural layers. Figure 24 shows the soils' boring 

data gathered in the test section areas. The crack surveys show that crack patterns within 

a given test section are not always consistent for the entire length of the test section. For 

example, the crack survey in Test Section 6 showed that the first half of the section had 

almost no reflective cracks. In the second half, almost all potential cracks and saw cuts 

had reflected through the new bituminous overlay. The variations in sub grade soils are 

shown in Figure 24, borings TS 6 and TS 6a, respectively. 

For these reasons, the author feels that only those test sections that show a marked 

difference from the control sections in the amount of reflective cracking can be considered 

as being caused by the particular method or material under consideration. 

Cost Comparision 

Cost of the various types of construction are given in Table 7. 

Type of Construction Cost Unit 

Sawing Concrete Pavement 5 /panel $ 0.90 L.F. 

Sawing Concrete Pavement 2/panel $ 0.90 L.F. 

Full Width Petromat plus AC. $ 0.90 S.Y. 

Rubber Asphalt Treatment 

Rubber Asphalt $497.00 Ton 

Cover Aggregate $ 13.00 Ton 

SAMI {26' wide) $ 1.43 S.Y. 

Strip Fabric NfA N/A 

Table 7 Cost of Treatments 

Cost/Mile 

$14,797.62 

$ 5,909.40 

$13,657.60 

$21,817.48 

The cost of the strip fabrics are not given because the cost of materials and labor 

was done by the manufacturer. Cost on other construction projects where the Two-Step 

Roadglas was installed in Minnesota varied from $1.18 sq. ft. to $1.88/sq. ft. 
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SUMMARY OF FINDINGS AND CONCLUSIONS 

The results of the crack surveys provide the following findings: 

(~.I}one of the methods or materials evaluated on this project were totally successful 

··~ ···· in preventing reflective cracking in the bituminous overlay. 
__.c··· ~.,, 

(.2,~he rubber-asphalt interlayer (SAMI) is more effective when placed on the exist­

ing pee pavement when compared to placing it within the bituminous overlay 

layers. 

/ t3~n the test sections with saw cutting of the pee panels, reflective cracking devleoped 

, .. /over the new saw cuts rather than over old joints. 

(:4)The rubber-asphalt treatment on the pee pavement and the 5 saw cuts per panel 

.~ were the two most effective procedures in terms of ability to reduce the amount of 

reflective cracking. 

5. All test sections performed better than the control section without saw cuts, in 

terms of the percentage of reflective cracks that developed over transverse joints, 

saw cuts and transverse cracks. 

6. The effectiveness of the strip fabric could not be determined because not all saw 

cuts and transverse cracks were repaired. Where ·repairs were made the strip repair 

is effective. 

' {)At this time, reflective cracks are generally narrow with very little spalling in all 

test sections, including the control section. 

8), The existing pee pavement continued to expand at some locations of bituminous 

patching and caused mounding in the new bituminous overlay. 

(~The amount of reflective cracking can vary within a given test section with changes 

in subgrade soil type. 

RECOMMENDATIONS 

Based on the data collected to date on the different experimental sections on this 

project, the following recommendations are made: 
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1. ~ome additional projects should be constructed utilizing the . rubber-asphalt treat­

-{nent (SAMI) to confirm the results of this evaluation. 

2. Full coverage fabric as a means of reducing transverse reflective cracking is not 

recommended at this time. 

3. Additional data should be collected on these experimental sections to determine the 

· long term effects of the various materials and methods being evaluated on this 

project. 

4. Future experimental sections should be a minimum of 1,000 feet in length to in­

crease the reliability of the data. 

5. The Roadglas Two-Step fabric should be evaluated on future projects on a limited 

basis. 

6. The Roadglas One-Step fabric is not recommended. 

/;",·,. 

\). }rhe local district should keep a record of future maintenance cost on each type of . 

construction (by mile points) so that an economical analysis can be made. 

8. Methods to prevent the mounding in the new bituminous overlay due to the ex­

) pansion of the existing pee pavement should be considered on future overlay 
\ . 
i proJect. 
I 
\,. ' . 

(\rg~lfhis project should be periodically surveyed to gather additional data. \ ,. 
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S.P. 0301-30 (TH 10) 

S-18 (301) SAWING CONCRETE PAVEHENT 
This work shall consist of sawing a 1/8 inch 

wide and a 4 inch deep joint on a 6 to 1 skew in accor­
dance with the details shown on Plan Sheet No.6. The 
exact location of the joints to be as directed by the 
Engineer. 

S-18.1 Saw cuts shall be made on one-half of the road-
way .at one time. 

S-18.2 Measurement will be made by the length of joints 
sawed as specified. · Payment will be made 
under Item 301.604 (Sawing Concrete Pavement) at the 
Contract bid price per linear foot which price shall be 
compensation in full for all costs {ncidental thereto. 

S-19 (2331) PLANT I1IXED BITut.UNOUS PAVEMENT 
A plru1t mixed bituminous pavement shall be 

constructed in accordance with the provisions of ~m/DOT 
2331, except as modified below, using Asphalt Cement 
120-150 penetration for the mixtures. Asphalt Cement 
200-300 penetration may be used as an option in the pro­
duction of the shoulder mixture. 

S-19.1 The following modification shall apply in 
conjunction with Bituminous Mixture Production: 

(A) Mn/DOT 2331.4B is revised to read: 

11 Bituminous material will be measured by weight 
of the material furnished and used in all mixtures. 11 

(B) The third paragraph of Mn/DOT 2331.5 is revised 
to read as follows: 

11 Payment for the Item of Bituminous Mixture 
Production at the Contract price per ton of mixture 
produced shall be compensation in full for all costs of 
producing the mixture and loading it on board the 
Department•s trucks at the mixing plant, except for the 
bituminous material for mixture, which will be measured 
and paid for s eparatell'. 11 

S-19. 2 Af.ter removal of all loose conc1:ete spalls, 
the bituminous leveling course shall be placed in (2) 
layers. A one inch bituminous leveling course shall be 
placed \vith a motor grader wi lh a minimum of 2 passes so 
that the mixture is tight-bladed into all joints, cracks 
and spall.ed area~; cleaned in prior operations. 
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SPECiflC~riO~ FOR 

'331 CRACK REDL:CT10~1 FABP.IC TRf.AT~!E~!T 

331.1 DESCR I.PT ru:~ 

This wo~:k sh;11l conslst of prep.:H"ing nnd tr'cating the top one i.nc!l lift of 
leveling onJ tltc top of th7 I irs t three incl~cs of lcvc ling, 

1-.'ork- shall U•! \)Crformed in <h.:cordance with the spe<.:lficati.)n described herein 
and' close confor:.1.:.~nc0 \.lith line und sratles shovn in. the pl.:ms. 

\ 
i 

JJl\2 .HAT!::RJ,\LS 

A. Fabric 

The· fabric shall be a non-Hoven polypropylt.!ne,· Petromat, The fabric ;;h.:tll have 
the ~ollo•..:ing propc::tics (AST:·! ~~~thad D 1682-64 , G,rnb ~!cthod): 

Tensile Strength, either dire~tion: ••••••.••• , •• , • 90 Pounds :Hni:nui.: 
Elongation, warp dir-ection, nt broa~, . 

percent: ·········••••••••••••••••••••••'!••••·•••••••••• 55 ~!inim·lm 
Elongation, fill direction, at br~ak, 

perct::nt: .•....•..... · ••••..... · .. •.•..................... 55 }tinin~um 

Weight: . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3-5 Ounces/Squnrc Yurd 
Color: ........... · ........................ i ..... •................. Black 

B. Bituminous ~bterial 

The bituminous m:Jtl'ri:Jl :;h.:tll confom .to the r·~quirc:.1ents ·of ~·!n/DOT Sp~cifica­
tion 3151 and sh.:1ll b~ AC-1, '120/150 penetrution .g.rnde asphalt cement. 

C. Blotter !·!atcriul 

The need fer blotter material shall be determined by the Engineer. Equi?ment 
tibes rr.ay tend to ~tick to the fobric during paving in hot weather (greater than 
85 F.). olotter mo.terio.l shall conform to t!1e a~grcgnte requirements of ~4"1/00T 
Specification 2361, a surface dry oand (~!n/DOT 3127), a small quantity of fine hot 
mix. (1./2. inch minus), or other material as prior approved by the Engineer.) 

331.3 

A. 
CO~~ STRCCT ION R EqU l lU::·tE~aS 

Gcncrill 

The follo\Jing co~struction requirements provicl~ (or the placement of tl1c fabric 
as specifi~d bdo .. :. Tltt:! four ilt'C!.:IS ·to be trcnted w.ith the f.:~bric shall bt! as 
de!; ign.1t.0d by Lhc En~ial"~er, but shall be appro:<ir;1atdy a's follows: 

Area 

1 

.) 

!\ppro~ i11.1t:c L"'2;~~~ (E.1s thoun_u_._) __ _ 

Station lJOO t9 13~0 
(Plncc on top of 1 in<.:ll ti:;ltt b1nJ~J 

leveling). 

St.1til'll 1990 tv ~030 
(Pl:lce u11 top 0r '3 inches of lcvcl1ni.:). 

Stat \on :? 170 t ... , :!2 10 
(1'l.1r.:: ,·,n t~1p o( I in~h tlcht blnd~ 
l c v ,,. I i tl ~:) • 

Wiclth 

27 Fl•et Total 

( 12 ' L t . to 15 ' R t . ) 

24 Feet· Total (~.:1in~inp). 
( 1 2 ' L t . to 12' . R t . ) 

2!. F;•ct Tot0l (:·\.\i\\1 tn~~\ 
( 12 I Lt. to i 2 I r. t. l 



{Cont ln\ll~d) 

Area 

4 

App rox i,!1,0J.~ !.oc :.l__t),Jn ~ Lts thound) 

Station 2220 tn L:.!So) 
(Place on top ~( 1 inch tight blnde 
leveling). 

B. Surface Preparation 

\.Jld t h 

24 f~~t Tot~i (~ninlt~e) • 
( 12 1 L t . to 12 1 R t . ) 

The pavement surf~t:C upon \oJhich the f.:lbric shall be placed shnll be free of 
dirt, l"~ter or foreign moterL.ll. The pa.ver.:unt surface shnll be brooc:cd clenn •...rhere 

·necessary. A tack coat composed of AC-1, 120/150 peuetrution gra<.!e asphnlt applied 
to the inplncc ~urface ~t a uniform rate of 0.15 to 0.30 gallons per squnre yard. 
Applicotion of the .1sph~lt cement t.:H."k cant shall be by on opproved distributor 
whenever possitlle, \oJith h;:1ud spraying kept to a minir.1um, Hand spraying shall be 
allowed only where,distributor truck.can not be t1sed, 

· T~e te~pernture0of the asphalt cement at the time of application ~hall be 
bet~ecn 280 and 325 F. Application of the asphal~ cement shall be conducted only 
during 'the daylibht: hours, lo/hcn the pavement and air te!:'.peratures are 60°F. or 
higher, when tlta relative humidity ii less than 75 percent and when th~ road surfaca 
is dry. Application of tl1e·bituminous mnteiiul shall ·be suspended when the weather 
or road conditions arc unfavornble. 

The asphalt cement shall be applied to an area· two to four inches wider than 
the t..•idth of the fabric being pl.:lccd, but restricted to the nrea of i!ru-uedi.:lte 
fabric la:tdown. Hand applied .:~sphalt cement may be permitted to ensure cot::jJlete 
fabric saturation in isolated area~ as det~rmined by ~he Ecgincer. 

C. Fabric Laydown . 

After applic.:Jtion of the .:~sphalt cement tack coat, the fabric shall be pla~cd 
into the fresh asph.:Jlr: cement. t:abric sh.:lll be ni.1chine placed but shall b<1 placed 
withln appropri.1LI.! lirnlts of the application. of asphalt cement .:Jt all times, 

The fabric sl!all be plnced essentially lo/rinkle-free without air bubbles and be 
in complete contJct with the roaJ surface. Wrinkles large c~ough to cause folds 
shall not be allowed. Brcoming or rolling (pneumat{c roller) may be required to 
ensure there nre no nir bubbles and contact with the road surface is present. Hand 
broo::o·ing shull be from the ccntl!r out\v.ard, m~ving in the direction of laydown. 

The fabric shall overlap adjncent fabric panels fram four to six ·inches. 
Additional asphalt cement shall be applied uniformly to make the joints at a uniform 
applied rate of 0.1 gallon per squJre yard. This can be applled by the distributor 
in the case of lon;;itudin.ll joiiltS of adj.lcent panels. For transverse joints, the 
aspha!t ct.'r.:ent !>lwll be .:lpp 1 ieci by ·h:m<.l op~riltion. The joints sh:1ll be shb~lcd to 
facilit-?tc runo(t ia the cvcr.t uf r.:~in prior to paving.· Transverse joints s!Mll be 
shingled in th~ direction of paving io order to prevent edge pickup by ~he ·p.:Jver. 

D. Fabric Overlay 

Hot mix pnvinr, oper~t{ons r.h.1ll .follow membrane pl.:.tccmcnt as soon os the membrnne 
has cured (~pproxi:rwtl! ly :30 minutc!.l). 

Turning o( the p<.1vcr :~nd other vehicles' shnll be groJual and kept to a minburn 
to ,,void u\\m.1~c to the n:e:ahr;tnc. H cquip1:1cnt tires tend to stick to the r.lc::ibrCJnc 
duri:-11: p.:tVl;'.{;, .1 ~::u:ill qu,qHiLy nf ~.1fV.I 1 hot-r.lix or otil•!t' :n.1tcrial m.:ty be hro:~dr.nst 
ahe;\J or the v..:hL~·ll'S to l"t.•UcVl! Llli.::; prubl~m. Til..: t:'..:lll!ri.:ll used an a blcttcr 
J~r.r•!~.1tl! sh~1ll In: ''P.Ill"C\VL•d· ;111J ::pr..:;td ~s dicc~tL•d b>' t:!1~ f.\\)',inccr. 1\ny tcJrin~~ of 
tin~ f ..tilri•: JnpLu V t.lt;l\ l he ..:ll.t"I"I.'L't(•J LO the !::ngillv<.•r' ~ S.:tti~:f.lCt:iOI\ .Jt t\H~ l:Xjlense 
o ( LlH~ con t r ~ c t u r . 

• "' f ·o•, >• •· "oto,,)t-, .,, 'l' r o'T ''•' • J, I •-. .n,•t•l I .-~''1 'I 



The hot planL r:1ix to bl.! placL:J on the E'abric s:,.:~ll meet the rcquirc:;-.,.mts of 
!1..'1/DOT Spcci.(icntion 2331 except as modifi~d bclm.;:. 

1. ~~0 tnck coat b requirl'd on the surface of the f:lbric intcrlnyer prior to 
plnccrncnt of the next lift of bituminous hot plant mix. · 

2. The t~r.:pet·.Lturl.! of the! hot-mtx to be pl.1ccrl directly on the fabric shall have 
. 0 0 

a laydo• .... '"';l tL·mpcrature bct~o:l:!cn 230 nnd 300 F.· 

E. ~quipment 

l. . Asphnlt iH:3tl"ibucor 

The distributor shull be cnp.:1blc of sprnyihg the .1sphult cement nt th~ pr~­
scribed tem?ernt~re and application rate. It sh~ll be adjustable to give a uniform 
sprny pattern over the entire width of application. A hydrostatic typa distributor 
is prderrcd. :io drilling or sldpping shall be p'er:nittcd. The Encineer slull 
require preli~in~~y test a?plications at an off-site area to ensure proper 
d~stributor pcrfor~uncc. 

The distri.IH!tor sh.:1ll be equipped \.Jith a ho.rid. spray with only one noz::le. The 
hand spruy shnll be easily controlled~ and have a positive shut-off valve. 

2. Fabric Handling 

A length of A.S.A. standard one inch pipe to handle the roll width being used 
shall be on h:1nd for proper roll hnndling. Specia·l· laydo• .. Jn equipr.:ent has been 
developed by the fabric supplier to expedite the operation. Hachine laydo"''TI of the 
fabric is required, but is subject to n performance basis as approved by the E~gineer: 

Miscellaneous Equipment . 

Stiff bristle brooms to smooth the fabric and scissors for cutting the fnbric 
shall be provid~J. Buckets and squeegees can be used for o.pplying the as?halt 
cement to fabric laps unJ joints. 

·Under extremely windy conditions, when. the asphalt cement may not be vufficiently 
tackY. to hold the Llbric in place, roofing nails and tabs mny be used. 

A pneuoatic roller meeting the require~ents of }fn/DOT 233l.JC2c(2) may be used .. 
to smooth fabric into the asphalt cement. 

331.4 

A. 

HETHOD OF ~lEASURE~lE~~T 

Bituminous ~atcrial 

BituminolJS materi:1l o.pplicd on'the road will be measured by volume in gallons 
at 60°F. 

B. Fabric Tre.:ttr.wnt 

Tl\e non-~,o.•ovl~n polyprop~·Jcnc f<lbric (Pt:!trom.:lt) \~ill bl! me.:~surcd by @he ~qu.:\re 
yard and sh3ll incluJ~ all work c0mplctuJ nnd accepted prior to covering with hot 
bitu:::inous mi.xtur~ a:; specified, includinb blotter t:Jatcri.ll. ·· 

331.5 B.\SIS 0F P:\Y:·n-:::T . 
·.·Payment for tile i.lC:,CL!ptoed qu.111titics of-bitut:Jinous r.Jo.terinl (asphnlt cement) and 
the f:tbric trc;~tml:n::.. ;;.t Lhc appropri.1te contr.:~ct price~ sllail be co::tpcns.1tion in full 
for !D_~ costs .:.~nd ... :ork tlt.'C•-'~;s.:1ry to cor:1plctc construct ion of the fQbric trcatr::cr.t QS 
sp0ci f i~d. 

Payt:tcnt 1.1i ll i·l~ l~liHil~ on tilL· b.:~~ l~ of the follO\.Jlt'(j !H.:ltcdull!: 

1_~·-f':_n_~tl!~~!.'.l.:.!. t 

311 . :)o ~. 
3.11.50'/ 

I t t~m 

Bit11mittO\I:-i :t.tu•rLtl- F.Jbric Trl~:tttncllt 

l't.·tl'l111;tt F;tbric 

~. '3 -

Unit 
(;a l10n 
Squ;1re \'nrc!. 
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SPECIFICATIO~I FOH. 

'35 7 l\Unl3ER - ASPHALT I~TERL\ YEI~ TI\I::,\T11£NT 

JS7.1 DESCR IP riO~l 

This work sh.:~ll consist of pr11p.:~ring anJ treuting the inpL1cc co:1crc'tc, the top 
of the first one inch lift ur· lcv~lin'c anJ, tht:! top three (3) i..n~hes of te•:·~lini~ ~o.'ith 
a hot r.ubber - .:~sph.Jlt it1terL1;'~r treatment. h'ork :>hall be pi.!tfor.:ed in uccord:mcc 
with the specification herein d<.!::>CtibeJ. 

357.2 

A. 

l-tATERII\LS 

Bitu:ninous ~l.:ttcri.1l 

The bituminvu's matcrio1 fur ::he hot rubber - asphalt interlnyer ~r.·2.:ltr.:·:!ntH 
sl1all.be AC-1, 85/100, _l~0/1.50 vr 2CO/JOO e·:!nctr.Jt:lon grnJ~ asphalt confoming to 
the. re\julreruents of Nn/OOT 3151. 

i\t l.~.:l!":t 21 d<l_;'_:! prior to the b~glnnine of the hot ruuber- asph.1lt intcrlaycr· 
treat:n~n::, the Contr.:1ctor sh;J ll !;;llbini t to the .Engineer represcnt.:1tive sa:npl.:s uf the 
asphnlt ce:ncnt. The asphalt cem12nt s~:nple shall be from the same source (refiner~ 
as intended for use in the hot ruhber- nsph.1tt inLerl.:lyer trcat:ncnt and prctcr.:~bl:1 

fro~ the plant a~phalt storagu.vr w6rking tnnk. 

B. Granulated Crumb Ruhbcr 

The granuL:~ted crumb rnl>b.:-r (·100 percent vulcnn~zcd) shall meet the following 
requiretlents: 

..... 

SiC've Size 

Number 8 

Nwuber 10 

Number 40 

Percent Po.ssi:~s. 

100 

98-100 

0- 10 

~he granulated crumb rubber sh.:~ll be accepted for mixing into the asphalt cernen~ 
if accompanleJ hy a certificate of compli.:~ncc fro~ the supplier stating that the 
matciia1 h.:1s been tested during the grinding. process ar.d meets the grada::ion as 
speci f icd above. 

The specific gr.:lvity of tile grnnulnted crumb rubber shall be 1.15 .±. 0.02 and 
shall be free of fabric, wire or other conto.minating mnterinls, c~cept that up to 
four _percent of calcium carl.H>I\:ltc ~J.Y be included to prevent the p.::.rticlcs from 
sticking to.t;cthcr. 

The co·;cr .1gsrc~ntc r.:at~:rbl m.:1y be obt.:dncd from any source provided thnt the 
m:ttcri:\1 is 100 pcrc.C'nt rar;!>ln~ the 1/2·-tnch sic.vl.!, zc·ro to t\..,rcnty-fivc percent 
p:~::;sbi.~ the :-lumber 8 ~i .... ·vc and z.cro ~o n,·o pl.!rc~nt p:1sslnb the Numb~r ~00 
sll!\'.c .mJ h.:1s ,1 Los 1\n~d0s l{atllcr L~1;:;:-; of l~ss th.ln 15 pcrccn!: for the crush.:!d 
q'uarry rock pvrt i.vn nf tlll~. ;1r;~r~.:~.:ltt~. The ;Ccbrl'(,.1tl.! ~•h.1ll u.c rcl.:~tivcly fr~c from 
cla~' h.Jlls, clny c0atin;.;, or 1~.1nic mnttcr or for(·i~ll subst..-lr.ccs. 



357.3 

1\, General 

The follovin:.; cnn:;tnt...:tlon rcquirer.wr\':S provlt!L! for the plncc::ncnt of the hol 
rubber- .:1sphalt intcrl.:.~:cr ·treatment·. Tho:! Ll'rcns to be t·t"Cnted sl1.-:1ll be .-:1::; 
de.si;nLltcd by the EngincC!r but sh.ttl be nppro:dm:~tcly :lS follo;.,•s: 

B. 

A reo 

1 

2 

.::~P.!:.:>=:: I r.1.:1 tc [.,1.:;1 t·in_n (Ens tboun<J) 

Station 1 iCJ,) to l8!10 
(On t:op o'f L1plc1<.:l! con<.:rete) 

Station 13~0 to 1890 
(Oti top 6f one ln~h of blade lnid 
leveling). 

J Stntion 1390 to l<)t,Q 
(On top of 3 inches o E levcHnG). 

Restrictions 

\·.'id th 

26 FcQt Totol (24 Feet 
Mainline plus 1 Foot onto 
each Shoulde t"). 

· 26 Feet Total (24 Feet 
M~inline plus 1 Foot onto 
each Shoulder). · 

35 Feet Total (Mainli~e 
plus Shoulder:-). · . 

(15 1 Lt. to 20' Rt.) 

The rubb~:- - aHph.1lt interLly~r t1peratir:>ns shall r::ect. the requirc:;;cnts .:1s 
speciEicd in ~~1/DOT S?ecifi~a~ion 2356.JA. 

At le.-:1st 21 days prior .to the .:1pplicn.tion of the covet· aggregate mnteri.J.l, the 
Contr~ctor shaJl submit to the Engineer n. repr~scntative sample (approxicately 100 
pounds) for testing. 

·c. Equipment: 

The cquipr.:t::nt useJ siiCill include .:1 power broom for cleaning the pav0:~cnt 
surface nnd three pneum.:1tic tired rollers ~eating the requirc~ents of ~~/JOT 
2J31.3C2c(2), a;;reg3te snrendin~ equior.:ent that can be so adjusted as to spr~aJ 
accur.:1tely tt1e given a~ounts p~r squar~ yard, a self-oo~ered _nressure distrib~t~r 
~~~ with .:1 separate po•..;er uait, distributing pur..!p C.:lp.:lble of pur.:pin; t:.he 
specified m.1terinl <:~t the specified rate through the distributor tips, .::.~d equi·~r.ent. 
[o1··hc.1ting the bitu~in;;us 1:1aterinl. The distribtltion bar on the distributor shall 

·be fully circul.Jtinf; •..rith nipples and valves so constructed that they are bathed in 
the citculating asph.Jlt to the extent that the nipples ~ill not become p<:~rtially 
plugged with congealing .:1sphalt upon st~nding, ther.:!by causing preliminary streaked 

· ot· irrc~ulor distrihuticn of the nsphnlt. Distributor equin~ent shall include a 
tachorr.~~ter, ·pressure gaug~s, volume measuring devices and .:1 ther:nor::etcr for re~Hiing 

tcn'i'~'rature of t<:~nk conl~nts. The spr~y bars on the. distributor sh.:1ll be con­
trollad by n boatman riding at the rcnr of the distributor in such a position t~at 
opci~tion of n.ll sprays is in full view and accessiblc·to him for controlling sprc.:td 
"'io ths. 

Th~ distributor sh<lll be cquippt:>d with an internal mixin;; device Ci.lpable of 
mnintaining a comt;l,>tely boml)r,cuous blend of the ingredients. 0 

TlH~ method and '~q•Jipml.!nt for cor;1binim; the rubber nnd .:1sph.::~lt sh.:1ll be so 
desi:::ncd ,1nJ .-lccc:;:>ihlc t:h.1t the [n_L:ine.cr c.:~n readily deterr.~inc the percent.:lges, by 
\..'\')it:ht, of each of the l:\·IO materiuls being incorporated into the r:Jixture • 

. The cov~·r e1g 1~rl'[' . .:l'te ..;1~,;•11 b·.~ applied with .:tn .:1pprovcJ mecb;micnl-tvre.~1dC'r 
.:w spccifid in ::n/DtlT 2J)6.Jil~- /\gt;rez,<~tc Spre,ICkr. 

- k ... -

;·,;.· 

:'·· 



D. Const:-u~tion U~.:t~lll::> 

L }!ixin~ 

The r.l.:ltcri:lls sh.:1ll. l>c CL1:;ll>inc.l u::; r.1pi.J,ly .:1::> pos:3iblc for su'ch n tim12 and 
at; su.;h ·1 tcnt!1eratucc. th:.~t t'llc c<>nsistcucv of th·~ ~1i:-: .l{)p'ro.:~chcs thGt oF a Sl~r.1ifluid 

' . . 0 0 
r.1.:1terinl. The t\:::1p•:!Ci.lturc of tlt...: .:lHphalt ::;hall b0 b~.~t\ICI.!n 1')0 and .':SO t". T!w 
En:;in~t.:!r sh.:1ll judge when tl:c 1:::1.tcd,1l h<~s i:'e.:1chetl <Jpplic:ltion consi.stcnc;t. After 
reachin~ the prcper conslst0ncy, aprli~Gtion shnlt' proc.:c~cd irrJn~diatuly and in no 
case ~l1..1L~ tlw mi:'\tun~. be hclJ <tt torrtpura.turus OV•H 350°F. for mo·ru th.:1n .one huur 
after rll:.:lchin;,; that point. 

The pro~ortions L'f ·tl1~ twu m:.terlals, by wuight, !;hall be 75 percent+ 2 per-
cent nsph.:.1lt und 25 p.:!rccnt ± 2 .pl!rc>Jnt rubb~r. A(_tur 'the iull r~.:1ction u;scl'ibcd 
abote has occurred, the ml:< m.:1y. be dilut~d wttb kurosenc. 'the amount of kcrosen·~ 
usc1 shall be 0 percent to 7 1/2 percent, by voll!mc, of the hot rubber·- DS?iwlt 
comt~osition as rcejuirt?d for .:Jdju:;tin~ the viscosity for spr:l:Jin;; or better "wcttint;" 
of t:he cover aggrog.Jte.. 1'hl.! kl!ros .... nu shall hdvc :1 boili:\g j)Otnt: of not less th.:m 
350°F., and the tcmper.:~ture of tht! l1ot composition sh.:1ll nut exceed this temperature 
at the time of adding the kerosene. 

2. Spreading 

Prior to the hot rubber- :1sphalt treat~ent, thd surface to be sealed shall be 
cleaned nnd tre.1ted 11ith a cationtc ~mulBlon asnhnlt tack r.!~Cting the requir~r. .• ~nt:s 
of ~!n/iJOT 2357·. The applicatiun--r.:ltc ::;hall~xccL!li 0.04· P.:lllo•:l per squorc yard 
residual bi::u::1~n. The hot rubber - :1sphnlc mixture shnll '...>-= applied after the tack 

·has broke a:\d .::.t .:1 uniform rate ot uppl.lcation of 0:60 + 1).06 p'S!rcent of n gallon 
per squarl:! }'ard bns.:::d on 7 1/2 pounds per hot gallon. ~:o tr.::.f~ic shall ~c pernit~ed 
on uncovered hot rubber - asph.:1lt material. 

3. Applicntion of Cover A~grc~ate 

The ·application r.:1tc of th..:: cover nggr~g<\te :;hall be as design.:~t8d by the 
Engin~cr, •..;ithin the ri1nge o[ 20_ to 35 pounds pt!C' squ~tre yard. At the time of 
spre.:1Jin·.;, th~ cover aggrcg.1tc !:ih.1ll not cont~in more th.:m two percent (hv l<ei.~ht) 
of free surf.:Jct.! :1:cisturc. 

Suff.ici~nt r0l t.:::rs shall b0 furntslwd to cover thu width of the sorcnd 1Ji th one 
I:Q_~. T:1·e first puss slwll be r.1aJe immcdintely behind tht:: uggre',i.:lCe sprt:der and i E 
th~ spreading is stopped for any reason, the sprt:!ader shall be moved ahead so that 
all co\·cr '-l.:ltl.!rial :~p::-!.!ad :::av be j:::mL•tliatt!ly rolled. The rolling sh::~ll continue 
until fJur cvr.r.lctL! cover~~ \.Jlthin t:.;o (2) hours a~ter the nprlic3ticn of ::he cover 
materi..1l. Trafi'ic sh.:tll not bt:! remitted on the se.:1lcd surface until all rolll.ng 
h.::ls.be~n completed. 

All edges shall he S\Jcpt c.:le.:1n of ovcrl.:1pping cov~r m.:1terial prior to the 
adjacent appli~atiun of rubbt.!r - asphalt rn.:1tcrial. 

All rcnson.:~ble prC'caution:; shall be tn~cn to GVoid "skipc" .:md "overl.:1ys" at 
joints .:lOu to prutL!ct Lh8 surLlCl!:i .ut ndj.:1ccnt structures fror:: ucin;j spntt.;:rcd or 
m.:1rred. Correction of .1ny such dt-'fcct; will be required .:1t t!1c Contractor's c:<pensc. 
,\11 transverse joint:> slt:tll b<.! m.:tdc l1y pi~cinr. buildin,~ parer over the cnJs of the 
firl'":ious npplic.:~tion!'l.:llld .tile Juinln:~· ;tp1>1it.:ation ~h:1ll :;tnrt on till~ builcJing puper. 
The popl.!r ~hall b0 r.::\'lOVt1d .1nJ dil>posed of to thc'sadsfaction of the Enginc~r. 

E. . Traffic Control -

Cxccpt for tJr:l~$ ~o.•he:11 it l:.; 11eC0SS.\CY lh<.Jt h.llllin0 CC'iULpr.~cnt Gr.d/ot· pllot 
VChic'Jc,-; (i [ \l:;vJ) n:ll:il tr.l\'r'l un tla! 1\L'~·Jl)' Hppl icd llil:.dH~IIll! (rubbL!C' - .1Si>hnlt \lt\U 

cov~!r ,lbi'.rcg;ltc), tr.:~Uic of .Ill· !Yi'u:> :;h;lll bl! kept ,,ff tho r.lC:miH\lllC until it h.:1s 
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.. 
hod tlr.Jt~ to set: pr:>pcrly. T.:•c ~;pi.!•..!J of nllllaulln(-; equlpn:ent .:1:1d pilot vchLclc;1 
(tf usr~tl) uh:tll not exceed :!S milt.~:; per hour. 'll\c ~_:_dr:1um tr.:.1ffic fr-:~c pcd0-i shrtl t 
n•.)t b•:> lc~;·> Lh;;n t:IH(!e h~·•.ll")i, ,\dv.l~;ory signing sll:1ll b~ provided for n periud ot 24 
hours after mL~mhr.=1nc u'p•~r~;tl'ons ;.lrt! cor.1plet:cJ to 1:1.Jiat.1in vchi.cle speeds under 25 
miles per hour, if thq bituminous suri:occ cour'sc is not pl:oced the SJ.C'.c cloy on th~ 
menbranc. 

1:'. Removing Loose Cover H~t~rial 

.The power broom u:..;.ed in rcr:wving loose. cover materi.1l shall be a rotary metal 
bristle sweeper type. 

On the r.1orning follot.;ing eoch dny' of senl cant ·opcrotions, the Contractor 
shnll sweep off the.surplus cover aggregate fror.r the previous d..:.1'~ sent 
coot construction, if exposed. This oper.1t lon slw.li be conducted while t~1c roa:.l 
surface is still cool <:lnd cor·c sh<~ll be cxercis . .:!d that the nggrcgote •.,.:hich has set 
is not disturbed. 

G. Interlnyer Overlay 

The placement of the l1ot-mix bltu~inous surface mixture shall be cocplcted 
• .. :ithin !18 hot.:rs .1fter the applicJtion -of the rubber - as?hnlt inter layer trcatr.\::nt: 
except that, at th~ Contractor 1 s/Englneer's mutuol ngree~ent, this period ~ay b~ 
extend8d to a ~aximum of five (5) talenJor days; and provided the Contractor 
accepts responsibUity for maintaining the integrity of the r:embr-ancs during th~ 

additionnl time. Any blotting, flushing with water; p.1tching with rubber - asphalt, 
addition.1l sweep~n~ ur other means necessary nnd approved by the Engineer, after the 
first 24 hours, will be at.the Contractor's expense. During the initial 48 hou: 
period, such work required 'by tit~ l:ngineer will be paid for in accordance •..:ith ~he 
ite:ns iterein specified. 

. . . 
Turning of tb·~ paver nnd other vehicles shall be grndual and kept:. to c1 :tinii7out:l 

to nvoid dni:'::lge to the int:1rlnyer tre3t:nent. Any tearing ond/or do.mage of the 
inplacc intcrlaycr treatment sh:1ll b~ corrected to tl1e Engineer's satisfaction at 
the expcnse of the Contr.Jctor • 

. The bituninous surf.1ce course to be ?lnccd on' the in.tcrl.:~:;er treatr.lent shall 
~eet th~ require~ents of Mn/DOT 2331. except as modified or supplccented as follows: 

1. No tack coat is required on the sudace of the rubber - asphnlt interlayer 
prior to plu~cment of the next lift of bituminous hcit plant mix. 

35 7. 4 }IETHOD OF ~IEASU:\D!SNT 

A. Bitu~lnous Hateriol 

The asphalt vulc<Jnizcd rubber • ... :ill be me:1surcd and po.id for per ton of the 
mix:turc opplicd on tl1e rn·od• ... :ay, •.•hich includes asphalt cement; grnnul:1ted rubber 
and ker0senc (bascJ on 7 1/2 pounds por hot gallon). • B. 

The cover a~~re~atc will be mc~surod by woigl1t of matcri.:~1 deposited on the 
rand which includes nggr~..:g.:~ce anJ rolling~ 

357.5 BA~IS OF 1',\Y~tt:--;T 

P.1yr.:cnt for the·acecrtc·J CjU.1ntitics o( bituminous m.:~tcrial (includin::; required 
;\J d i t i C'rl :';) :1 n d C' 0 V 1..! r ;) ~ /', r C:; ':1 t •.' ( t 1\ ~~ lu d i n g :1!, g r ~, V. ;1 t C :1 n d r 0 lli 11 g) a t t h C •l p r j- 0 iH• i :1 t C 

t:ontr;J.:.:L price.•>.:::h.rtl b~~ ... ;_,:l:po.'l\:..:.ltion it! full (or .tll costn o( constructing thl~ 
rubber- . .:~spi1.1Lt illtL·rLtyer trc.:~tr.:o.'ll.t ns !ip\:<.!U:il;d •. 
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P.:l)"G.(;nt' fut' the ru'obc:: - <t:;ph.Jlt interl.:1ycr trc~tment. will be made on the 
basis of t:a~ follo· ... :ing sc!,cJule: 

I te~ :..:u~be r ------
357.601 

357.601 

ttl!m· 

Rub!;cr - i\stJhalt - I:atcrlay~r Trc...it:tr.ent: 

Interlc1ycr Trcatncnt 

-·s-

t:nit 

Ton 

Ton 



~-

0 
\• · .. . ,, 

' . . 
~-· 

~· ' . 
' 

~: 

' 








