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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 pcc pavement caused
by excessive reflective cracking, Methods included in this study were reducing the existing
pcc 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 pcc 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,



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 pcc 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.

Scope

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 pcc 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 held constant over the length of the
project.

/ The existing pcc 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. e

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

!f three inches above the pcc pavement.
i

s
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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 pcc 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 pcc panels being sawed with either 2 or 5 saw cuts/panel. Crack count
surveys were made at various times over a four- -year perlod after construction. 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:

AT,

{1 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

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

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

over the new saw cuts rather than over old joints.
=
( 4.\'}Of the methods and materials evaluated, the five saw cuts per panel and the Rubber
"7 Asphalt interlayer on the pcc 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.

RS




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 and/or 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 pcc 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.

L
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FIGURE NO 1 PROJECT LOCATION



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-inch thick pcc 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
x 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 pcc pavement was
i 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 pcc pavement to reduce panel size,

2. Full width fabric treatment (Petromat).
3. Strip fabric treatment (Owens-Corning Roadglas)
( 4 Stress Absorbing Membrane Interlayer (SAMI).

Table No. 1 lists the materials being evaluated.

Product Method

Full Width Coverage
Roadglas Spot Repair ___ Strip Fabric

C . Owen-Corning I‘xbel glas
\ Rubber-Asphalt (SAMI) Full width Interlayer Sahuaro Petroleum }

/

Manufacturer
Phillips Fibers Corp.

Petromat

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 thermal stresses, will be smaller and therefore the stresses on the asphalt concrete overlay

e
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at the joint will be reduced. A relationship between joint opening and slab length was

published by Witczak and Yoder! and is shown below:

Z=L(12) [ € At+ 5 ]

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. g

SAW CUT PANEL DETAIL

r--— +3.' ——-‘

.~ -4 \Dowelisd Contraction Joilts Tnplace ———— o -

v

[
. . - -
B . . . . . o
. . M . - . - - . .

INPLACE 39'-4' PANEL s

(8" Concrete Pavement)
Figure No.2 1:6 Skew Saw Cuts




“1— 3/4" WEARING COURSE MIXTURE (2361)
1-1/2" BINDER COURSE MIXTURE (233l)

3" VAR. DEPTH LEVELING COURSE MIXTURE (233)
3" MAX.DEPTHAT ¢

__(_l"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 bituminous overlay. Test Sections 5, 8 and 9 are located within the Petromat

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 pcc 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 pcc
pavement prior to hand placing the pre-coated fabric. The Two-Step fabric was installed
by placing hot Roadbond (TM) binder on the pcc 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:



(12

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

TEST SECTION &

(12'LT.~12 RT)TOP OF {" TIGHT BLADED

3" VAR, DEPTH LEVE
3" MAX.DEPTH AT ¢

WINIMUM (2) PASSES WITH MOTOR

Figure No. 4 Full Width Fabric Sectlon

Roadglas Spot Repair System (Strip Fabric)

Roadbond (TM) binder

Penetration, ASTM D5-73..........
Softening Point, ASTM D36-76......
380° F. Viscosity, ASTM 03236. .. ..
Low Temperature Flexibility

Modified Vermont DOT method. . . ..

Roadglas (TM) Reinforcement

Tensile Strength, ASTM D1682-64 . . .
Weight. ... L,

Petromat (Full Coverage Fabric)

Fabric

Weight. ........ ... oo i,
Tensile Strength, ASTM D1682-64 . ..
Elongation-at-break, ASTM D1682-64
Asphalt Retention (Phillips Procedure)

Width, inches. .. .................
Length/Roll, yds. ................

“L— 34" WEARING COURSE MIXTURE (236l)
I-1/2" BINDER COURSE MIXTURE (233)

LEVELING COURSE

TEST SECTION 8
'RT.) TOP OF |" TIGHT BLADED

12 LT-1

LEVELING COURSE

TEST SECTION 9

LING COURSE MIXTURE (233))

(1" AVE. DEPTH) TIGHT BLADED LEVELING COURSE MIXTURE

GRADER

.......................... 40-82 0.1 max
....................... 155 degrees (min.)
.......................... 1000-1800 cps

........................ 0 degrees F (max)

........................ 1,000 Ib/in (min.)
............................. 24 o0z./S.Y.

............................ 3.80z./S.Y.
......................... 90 Ib./in. (min.)
............................. 55% (min.)
......................... 0.20 gals/sq.yd.

............................. 75 and 150
................................... 100

5.
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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 research®, The SAMI was installed at three different depths in the
structure: on the existing pcc 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.

(I15'LT.-20'RT.) TOP OF 3" LEVELING COURSE

/ TEST SECTION 4

(I3'LT—13'RT.) TOP OF {" TIGHT BLADED
LEVELING COURSE

_—— TEST SECTION 3
(I3'LT-13'RT.) TOP OF INPLACE CONCRETE

TEST SECTION 2

202 AT 3/4" WEARING COURSE MIXTURE (2361)
1-172" BINDER COURSE MIXTURE (233])

3" VAR. DEPTH LEVELING COURSE MIXTURE (233!)
3" MAX.DEPTH AT ¢

J_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 Method Location
1) Control, 5 Saw Cuts/Panel 1762+57 to 1766+87
<9) SAMI on pcc pavement 1819+12 to 1823+45
SAMI on 1°’ Bituminous 1869+92 to 1874+25
SAMI on 3 Bituminous 1922+50 to 1926+88
Petromat on 3’’ Bituminous 2000+16 to 2004+09
Control, 2 Saw Cuts/Panel 2081+30 to 2085+63
7 2-step Roadglas Strip 2134+15 to 2138+48
7A 1-step Roadglas Strip 2138+62 to 2143+17
7B 1- and 2-step Roadglas Strip 2328+30 to 2332+60
8 Petromat on 1’ Bituminous 2187+66 to 2191+99
9 Petromat on 1” Bituminous 2239425 to 2243+96

10 Control, No Saw Cuts,

no Treatments 2320+00 to 2323495

Table No. 2 Test Section Locations

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 pcc

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.

N T Y
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Figure No. 6 - Balloon and Camera




Figure No. 7 - Existing pcc pavement Figure No. 8 - Existing pcc pavement

CONSTRUCTION

The construction project was begun and completed during the 1980 construction

ion-started-in-May-and Xﬁ%fth?bitunﬁqogs,ngl_r‘lay was placed by the

season. The construc
5th of Augus All ot

her construction was completed by(O/(f{dber 15, 1980

e S —————————
S
~—

The major portion of the construction pro}&:“‘tw»wﬁ‘sxtile 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

pcc panels were saw cut, as specified.

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




Length Construction Includes

Type of Construction (miles) Test Section
5 saw cuts/panel 94 1
2 saw cuts/panel 17.55 6
Full coverage fabric

on 1” Bit. Base 2.09 8,9
Full coverage fabric

on 3” Bit, Base 76 5
SAMI on pcc pavement 95 2
SAMI on 1” Bit. Leveling 91 3
SAMI on 3" Bit. Leveling 95 4
Strip Fabric ' .25 7,7a,7b
Control 30 10

24.70 miles

Table No. 3 Length of Construction By Type

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

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

\~This 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 pcc pavement in

each test section were counted prior to the bituminous overlay. This data is shown in

-10-



Iable 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 pcc 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 chts/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

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 pcc pavement had been

-11-



% Reflected

Date 2/25/81(8/19/816/30/82'6/23/83/5/3/84
joints o) 0 0 0) 0]
TS1 cuts & cracks 13 13 13 13 13
: total 10 10 10 10 10
joints 8 8 8 8 8
TSZ cuts & cracks 8 8 12 12 12
total 8 8 11 11 11
joints 4 8 17 17 17
T33 cuts & cracks 4 12 26 26 26
total 4 11 23 23 23
joints o -0 o 0 0
TS4 cuts & cracks 32 36 50 50 50
total 21 24 32 32 32
joints 0 0 0 2 2
Tss cuts & cracks 29 33 33 38 38
total 18 21 21 25 25
joints 0] 2 4 4 4
TSG cuts & cracks: 23 28 32 32 32
total 16 20 23 23 23
joints 0) o 19 19 31
TS7 cuts & cracks 17 26 30 33 33
total 11 17 26 28 32
joints 0 0 0 o 0
TS7A cuts & cracks 43 52 61 61 61
total 30 36 43 43 43
joints gg gg 71 71
cracks no data 50 50
TS7B total 46 68 68 68
joints 6 6 33 33 33
TSB cuts & cracks| 24 43 48 48 48
total 18 31 43 43 43
- joints 36 38 50 50 50
ng cuts & cracks 0 2 31 31 31
total 13 15 38 38 38
joints 43 55 66 68 68
TS 1 0 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 pcc 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,

72
.

R
\

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, 7A and 7B. Not all of the transverse joints, cracks and saw
cuts were 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 7A 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 7A;
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 Number of Cracks/Mile
SAMI over 1" of bituminous overlay 90
SAMI aver existing pcc pavement 91
5 saw cuts/panel 123
Contral Section - No saw cuts 125
SAMI over 3” of bituminous overlay 126
Petromat over 3" of bituminous overlay 130
Control Section - 2 saw cuts/panel 132
Petromat over 1” of bituminous overlay 133
Strip fabric over existing pcc pavement 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.

-14.



Percent Reflected vs Time
S.P.0301-30 Test Section 1

Joints Cuts,Cracks Joints,Cracks,Cuts
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Figure No. 11 Date




Percent Reflected vs Time
S.P.0301-30 Test Section 2

Joints Cuts,Cracks Joints,Cracks,Cuts
100 2/25/81 8/19/81 6/30/82 6/23/83 5/03/84
80
3 SAMI on pcc
> ©
2 60
@
[
=
o
2
& 40
o
20
B An _apr Ul oét §S N B¥%
‘83 '84

Figure No. 12 Date



Percent Reflected vs Time
S.P.0301-30 Test Section 3
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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 subgrade 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 Cost/Mile
Sawing Concrete Pavement 5 /panel $ 090 L.F. $14,797.62
Sawing Concrete Pavement 2 /panel $ 090 L.F. $ 5,909.40
Full Width Petromat plus AC. $ 0.90 S.Y. $13,657.60
Rubber Asphalt Treatment

Rubber Asphalt $497.00 Ton —

Cover Aggregate $ 13.00 Ton -
SAMI (26’ wide) $ 1.43 S.Y. $21,817.48
Strip Fabric N/A N/A —

Table 7 Cost of Treatments

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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- all soil about optimum unless otherwise stated
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SUMMARY OF FINDINGS AND CONCLUSIONS

The results of the crack surveys provide the following findings:

{’WT. one of the methods or materials evaluated on this project were totally successful

“"in preventing reflective cracking in the bituminous overlay.

y )r
{_2-The rubber-asphalt interlayer (SAMI) is more effective when placed on the exist-

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

layers.

{Bxln the test sections with saw cutting of the pcc panels, reflective cracking devleoped

over the new saw cuts rather than over old joints.

N e S e S R G S SRR

il

{4

4;7;31 .

gf Q«A;}The rubber-asphalt treatment on the pcc pavement and the 5 saw cuts per panel
g‘ were the two most effective procedures in terms of ability to reduce the amount of
:&m reflective cracking.

|

W; . b, All test sections performed better than the control section without saw cuts, in
iv% terms of the percentage of reflective cracks that developed over transverse joints,
B

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

1s effective,

X

5 )\
i C?./At this time, reflective cracks are generally narrow with very little spalling in all
4

G

test sections, including the control section,

Ko e
:2:}2:; B “ o S

o

8 The existing pcc pavement continued to expand at some locations of bituminous

PR

S

patching and caused mounding in the new bituminous overlay.

e

3 30
L

P

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

A A
ESDSE

in subgrade soil type.
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RECOMMENDATIONS

XY

R

oA,
L

5 . . . .
;Aj Based on the data collected to date on the different experimental sections on this

k) project, the following recommendations are made:




( 1. Some additional projects should be constructed utilizing the .rubber-asphalt treat-

“ment (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.

/!;“\'\ R . .
35 The 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 pcc pavement should be considered on future overlay

\ project,
-~

9. This project should be periodically surveyed to gather additional data.

S

31-
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S.P, 0301-30 (TH 10)

5-18 (301) SAWING CONCRETE PAVEMENT .

This work shall consist of sawing a 1/8 inc
wide and a 4 inch deep joint on a 6 to 1l 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 oOf 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 incidental thereto.

5~19 (2331) PLANT MIXED BITUMINOUS PAVEMENT

A plant mixed bituminous pavement shall be
constructed in accordance with the provisions of Mn/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:

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

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

"payment for the Item of Bituminous Mixture
Production at the Contract price per ton of mixture
produced shall bhe 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 separately."

5~19.2 After removal of all loose concrete spalls,
the bituminous leveling course shall be placed in (2)
lavers. A one inch bituminous leveling course shall be
placed with a motor grader with a minimum of 2 passes so
that the mixture is tight-bladed into all joints, cracks
and spalled arcas cleaned in prior cperations.



A, General

July 16, 1979
MINNESOTA DLEPARTMENT OF TRAHSPORTATION
SPECIFICATION FOR

331 CRACK REDUCTION FABRIC TREATMENT

331.1 DESCRIPT N

This work shall conslst of preparing and tfeating the top one inch 1Lt of
leveling and the top of the Iirst three inclies of 1cvoling. '

Work. shall be performed in accordance with the speclfication described herein
and close conforaunce with line and grades shown in, the plans.
|
3312 MATERTALS

A, Fabric

The labric shall be a uwon-woven polypropylene, Petromat. The fabric shall have
the following properties (ASTM Method D 1682-64 , Grab Method):

Tensile Strength, ecither direction: ...iieiieevesee. 90 Pounds Minimun
- Elongation, warp direction, at bruoak,
PELCENL:  tiivvvnotstvsnaresnssosnosossnssgosasassarseneses 95 Minimm
Elongation, fill direcction, at break,
PELCENL!  setserorestvroassnnsresnssssossssssasrssnaassas 55 Mnimum
Welghbt: Liveveevessoeesoranessecsscacsssnnsass 3~5 Ounces/Square Yard
COLOT:  vviivennreovimtoseenssaonsnnssnssssensasiansssosnsasserss Black

B. Bituminous Material

The bituminous wmaterial shall conform.to the requirecments of Mn/DOT Specifica-~
tion 3151 and shall be AC-1,°120/150 penetration grade asphalt cement.

C. Blotter Material

The need fer blotter material shall be determined by the Engineer. Equipment
tires may tend to stick to the fabric during paving in hot weather (greater than
85°F.). Blotter material shall conform to the aggrogate requirements of Ma/DOT
Specification 2361, a surface dry sand (Mn/DOT 3127), a small quaatity of fine hot
mix (1/2.inch minus), or cther matecrial as prior approved by the Engineer.)

P T

331.3 CONSTRUCTION REQUIREMENTYS

The following construction requirements provide for the placement of the fabric
as specified below. The four arcas to be treated with the fabric shall be as
designated by the Engineer, but shall bae approximately as follows:

Area Agproximnﬁc Locaticn (EBastbound) ~ Width 8

1 Station 1300 to 1240 : 27 Feet Total

(Place on top of 1 inch tight blade (12' Lt. to 15' Rt.)
_ leveling) . .

2 Station 1990 tv 2030 24 Feet Total (Mainling).
(Place o top 3f 3 inches of leveling). (12' Lt, to 12' Rt.)

3 Station 2170 to 2210 ' 24 Foeot Total (Mainline)
(Mlace on top of | inch tlght blade (12" Lt. to 12" E%.)

develing).



vl
s
v
(Coatlaued)
Atea HRPUO\tW\lL (ocxtiol~&§15rhounn) Width
4 ‘Statlon 2220 to 2250 | 24 Feut Total (Mainline).
(Place on top of 1 inch tibht blade (12' Lt. to 12' Rt.)
leveling).
B. Surface Preparation

The pavement surface upon which the fabrfc shall be placed shall be frec of
dirt, water or foreign materiul. The pavement surface shall be broomed clean where
. necessary. A tack coat composed of AC-1, 120/150 peuetration grade asphalt applied
to the inplace surface at a uniform rate of 0.15 to 0.30 gallons per square yard.
Application of the asphalt cement tack coat shall be by an approved distributor
whenever possible, with haud spraying kept to a minimum. Hand spraying shall be
allowed only where distributor truck can not be used.

The tempe ature of the as phalt cemeat at the time of application shall be
between 280° and 325°F. Application of the asphalt cement shall be conducted cnly
during ‘the daylight hours, when the pavement and air temperatures are 60°F. or
higher, when the relative humidity is less tham 75 percent and whea the road surface
1s dry. Application of the-bituminous material shall be suspended when the weather
or road conditions are unfavorable.

The asphalt cement shall be applied to an area two to four inches wider than
the width of the fabric being placed, but restricted to the area of immediate
fabric laydown. Hand applied asphalt cement may be permitted to ensure complete
fabric saturation in isolated arcas as detérmined by the Eng ince;.

e P S T T e e e T T
TR, P L e Ry ST g e - D AR e Ay Wy ot
TSRS S R e = ik T S oo

s
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c. Fabric Laydown

Ses

s
-

After application.of the asphalt cement tack coat, the fabric shall be pla:ced
into the fresh asphalt cement, Eabric shall be wachine placed but shall be placed
within appropriate limits of the applicatiou of asphalt cement at all times,

—
ETTeR

St
e

R
ZESEA A

The fabric shall be placed cssentially wrinkle-free without air bubbles and be

L
gt

5 :
gl in complete contact with the road surface. Wrinkles large enough to cause folds

23 N Y W ¢

5§ shall not be allowed. Brecoming or rolling (pneumatic roller) may be required to

5@ . ensurc there aice no air bubbles and contact with the road surface is present. Hand

brooming shall be from the center outyard, moving in the direction of laydown.

P ol

The fabric shall overlap adjacent fabric panels from 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 square yard. This can be applied by the distributor
in the case of longitudinal joints of adjacent pancls. For transverse joints, the
asphalt cement shall be applied by hand operation. The joints shall be shingled to
facilitate runofl in the event uf rain prior to paving.” Transverse joints shall be
shingled in the direction of paviug in order to prevent edge pickup by ghe paver.
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B D. Fabric Overlay

%' Hot mix paving operations shall follow membrane plucement as soon as the membranc
;@ has curcd (approximately 30 minutes). '

o

:% Turnxng of the paver gnd other vehicles’ bhﬂll be gradual and kept to a minimum

:

Bl

to avoid dawn @ to the membrance. 10 cquipment Cchs tend to stick to the membrane
during paving, a small quaptity of sapd, hot-mix or other material may be broadeast
ahead or the vehicles to relieve this problem.  The material used as a bletter
agaregate shall be opproved and spread as dicected by the Fapincer. Any tearing of
the fabrie foplace shall be correctoed to the Euglocer's satisfaction at the expense
ol the contractor,
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The hot plant mix to by placed on the fabric shall meet the requircments of
Mn/DOT Specification 2331 except as modified beloy:

1. Mo tack coat is required on the surface of the fabric interlayer prior to
plncamcnt of the next 1ift of bltuminous hot plant mix.

2. The tempevature of the hot-mix toobu placed dirccc]y on the fabric shaLl have
a laydown temperature between 230 and 300°F,

E. Equipment
1. . Asphalt Distribucor

The distributor shall be capable of spravitg the asphalt cement at the pre-
scribed temperature and application rate. Tt shall be adjustable to give a uniform
spray pattern over the entire width of application., A hydrostatic type distributor
is preferred. Yo drillinyg or skipping shall be permitted. The Engineer shall
require preliminary test applications at an off-site area to ensure proper
distributor performunce,

Tho distributor shall be equipped with a hand spray with only one nozzle, The
hand spray shall bc easlly controlled and have a positive shut-off valve.

2. "Fabric Handling

.

A length of A.S5.A., standard one inch pipe to handle the roll width teing used
shall be on hand for proper roll handling. Special laydown equipment has been
developed by the fabric suppliar to expedite the operation. Machine laydown of the
fabric is required, but is subject to a performance basis as approved by the En 1gineer.

3 ‘ Miscellaneous tquipmcnt

Stiff bristle brooms to smooth the fabric and scissors for cutting the 1bric
shall be provided., Buckets and squeegees can be used for applying the obpﬁ
cement to fabric laps and Joints. e

Under extremely windy coonditions, when. the asphalt cemeat may not be sufficiently
tacky to hold the fabric in place, roofing nails and tabs may be usad.

A pneunatic roller meeting the requirements of Mn/DOT 2331. 3C2c(2) way be used
to smooth fabric into the asphalt cement.

331.4 - METHOD OF MEASUREMENW
A, Bituminous Material

gituminous material applied on'the road will be measured by volume in gallons
at 60°F. '

B. ) Fabric Treatment '

The non-woven polypropvlene fabric (Petromat) will be measured by fhe square
yard and shall include all work completed and accepted prior to covering with hot
bituminous mixture as specified, including bloccar material.

.

331.5 BASIS OF PAYHEN

Payment for the sgeepted quantities of. bituminous material (asphalt cement) and
the fabric treatment at the appropriate contract prices shall be compensation in full
“for all costs and work nccussary to complete construction of the fabric treatment as
specificed, ' :

Pavment will be mode on the basls of the followlng schedule:

Tiem Number leem ‘ i Unit
331,509 Bituminous MHaterial = Fabric Treatment Gallon
331,507 Petvomat Fabrilce ' ' * Square Yard,

-] -
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‘ C July 16, 1979
MIWMESCIAN DEPARTMENT OF TRANSPCRTATICN
SPECIFICATION [FOR
357 RUBBER - ASPHALT INTERLAYER TREATENT

357.1 DESCRIPTION

This work shall consist of preparing and treating the inplace concrete, the top
of the first one inch lift orf leveling and, the top three (3) inches of levelinp with
a hot rubber - asphalt ilanterlaver treatment., Work shall be performed in accordance

. with the specification hereln duscribed. .

357.2 MATERIALS
A " Bituminous Material

The bituminous material for the hot rubber - asphalt interlayer treatraents
shall be AC-1, 85/100, 120/150 vr 2C00/300 panctratlon grade asphalt couforming to
the requlrements of Mn/DOT 3151. .

At least 21 davs prior to the béginning of the hot rubber - asphalt f{aterlayer
treatmen:, the Ceontractor shall submit to the Engineer representative samples of the
asphalt cement. The asphalt cemant sample shall be from the same source (refinerv)
as intended for use {n the hot rubber = asphalt interlayer treatment and preferably
from the plant asphalt storage or working tank.

B. Granulated Crumb Rubber

The granulated crumb rvubber (100 percent vulcanized) shall meet the following
requirements: o

Sieve Siza Percent Passing
Number 8 '100

Number 10 o 98-100
Number 40 07 10

The granulated crumb rubber shall be accepted for mixing Into the asphalt cement
if accompanied by a certificate of compliance from the supplier stating that the
material has been tested during the grinding. process and meets the gradation as
specified above, '

The speciflic gravity of the granulated crumb rubber shall be 1.15 + 0.02 and
shall be free of fabrie, wire or other contarinating materials, cxcept that up to
four percent of calcium carbonate may be included to prevent the particles from
sticking together, .

C. " Cover Apggregate

The cover aggrepate maturial may be obtained from any source provided that the
material is 100 percent pagsing the 1/2-1ach sieve, zero to twenty-five percent
passing the Number 8 sicve aund zero to two percent passing the Number 200
sicve and has a Los Angeles Rattler Loss of less than 35 perecent for the crushed
quarry rock puorction of ther agpregate, The aggregate shall be relatively free from
clay bLalls, clay coaring, orpanic matter or foreign substances.



357.3 CONSTRLSTION RlQU[”lWLu 5
Al General

The following coastructlon requivemencs provide for the placement of the hot
rupber - asphalt interlayer -treatment. The areas to be treated shall be as
deal"wated by the Enginecr but shall be approximately as follows:

Area Approximate Locotion (Eastbound) Width

1 Station 1750 to 1840 26 Feet Total (24 Feet
(On top of fuplace concrete) . Mainline plus 1 Foot onto

R ‘ cach Shoulder).

2 Station 1340 to 1390 - 26 Feet Total (24 Feet
(Ori top of one ineh of blade laid : Mainline plus 1 Foot cnto
leveling). : each Shouldar). '

3 Station 1890 to 1940 ' 35 Feet Teotal (Mainlire

. (On top of 3 inches of leveling). plus Shoulder).

B. Restrictions (15' Lt. to 20" Rt.)

The rubber - asphalt interlaver dperations shall meet the requirements as
specilfied in Mu/DOT Specification 2330.3A. :

At least 21 days prior to the application of the cover aggregate material, the
Contractor shall submit to the Engincer a representative sampie (approhiﬁakel) 100
pounds) for test'no.

C. Equipment

The equipasent used shall include a power broom for cleaning the pavenent
surface dnd three pneumatic tired rollers meeting the requirements of Ma/DOT
2331.3C2c¢(2), aggregate spreadin? equipment that can be so adjusted as to spread
accurately the given amounts per square yard, a self-powered pressura distribhutar
equipped with a separate power uanit, distributing pump capable of pumpinz the
specified material at the specified rate through the distributor tips, and equipment

for-heating the bituminuus material. The distribution bar on the distributor shall
‘be fully circulating with nipples and valves so censtructed that thev are bathed in
the circulating asphalt to the extent that the nipples will not become partially
"plugged with congealing asphalt upon standing, thereby causing preliminary streaked
cor irregular distributicn of the asphalt. Distributor eguioment shall include a
tachomoeter, pressure gauges, volume measuring devices and a thermometer for reading
temporature ol tank contents, The spray bars on the distributor shall be con-
trolled by a bootman riding at the rear of the distributor in such a position tnat
operation of all spravs is in full view and accessible‘to him for controll‘ng spread

widths.,

The distributor shall bte cquipped with an internal mixing device capable of
maintaining a completely homogenous blend of the ingredients. 9

The method and equipment for combininyg the rubber and asphalt shall be so
designed and accessible that the Cngincer can rcadily determine the percentages, oy
waight, of cach of the two materfals befng incorporated into the mixture.

. . The cover apggrerate ﬁhnll ba applicd with an approved nmechanical-tvpe spreader

as spocificd in ”n/D)T 2356.7382 - Aggregate Spreadar
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D, Constructlion Duetalls

L. Mixing

S

The mate rln’s shall be combined as rapidly as pessible for such a time and
at«such a temperature that thL consistency of the mix nppuOdCﬁuS that oF a semifluid
material. The temperature of the asphalt shall be betueen 350° and 450°F. The
Engincer shall judge when the material has teached application consistency. After
reaching the preper consltstency, application shall proc o;d immediately and in no
case shall the mixturve be held at temperatures over 3 :0°F. for move than .one hour
after rvaching that point.

| The proportions of -the twu materlals, by weight, shall be 75 percent + 2 per-
cent asphalt and 25 percent + 2.pervcent vubber. After the full reaction described
aboye has vccurred, the mlx may be diluted with kerosene., The amount of kerosena
used shall be 0 percent to 7 1/2 percent, by volume, of the hot rubbter - asphale
composition as required for nd1u=txnb the viscosity for spraving or hetter "wetting"
of the cover ay ggrogate. The kerosene shall have a boiling point of not less than
350°u., and the temperature of the liot composition shall not exceed this temperature
at the time of adding the keroscne.
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2. Spreading S
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Prior to the hot rubber - asphalt treatment, thé surface to be sealed shall be
cleaned and treated with a cationic emulsion asphalt tack meeting the requiremants
of Ma/LOT 2357. The applicatiovn rate shall not exceed 0.04 ¢allon per square vyard
residual bitumen. The hot rubber - asphalt mixture shall be applied after the tack
has breke and at a uniform rate of application of 0.60 + 0,06 percent of a gallen

o o

per square yard based on 7 1/2 pounds per hot gallon. Mo tratffic shall be permitted

on uncovered hot rubber - asphalt material. : .
@ 3. Application of Cover Aggrecate A
ﬁ The applicatioun rate of the cover aggrug qté shall be as designated by the

Engineer, within the range of 20 tv 35 pounds pec square yard, At the time of
spreadinz, the cover aggregate shall not contain more than two percent (bv weight)
cof free surface mcisture. .

Sufficient rollers shall be furnishud to cover the width of the spread with c¢ne

S,

SRt

EENT A

i

i pass. The first pass shall be wade immediately behind the agyrepate spreader and if
% * the spreading is stopped for any reason, the spreader shall be moved ahead so that

2 all cover material spread may be imwediately rolled. The rolling shall continue

B until four complete coverapes within two (2) hours ailter the applicaticn of the cover
X material, Trafiic shall not bu pernitted on the sealed surface until all rolling

% has been completed. . .

o All edges shall be swept clean of overlappling cover material prior to the

b adjacent application of rubber - asphalt material.

Ry

& All recasonable precautions shall be taken to avoid "skips" and "overlays" at

% Joints and to protect the sucfaces of adjacent structures from being Jpn'cn ed or

4 wmarred., Correction of auy such deteets will be required at the Contractor's cwpenge.
ﬁ All transverse joints shall be made by placinp buildiny paper over the ends of the

fﬁ previous applications. and the joining application shall start on the building paper.

The papur shall be removed and disposed of to the'sacisfaction of the Engineer,

R
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E. . Traffic Control - . ’

ET R

Cxcept for times when it is necessary that hauling equipment and/ov pilot

¥ vehicles ({f wicd) must travel on the newly applicd membrane (rubber - asphalt and
i cover agprepate), tratrfic of all types shall be kept off the membrone until it has
I . : .
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had time to set properly.  The speed of all hauling equipment and pllot vehicles
(LE used) shall not exceed 25 wmiles per hour., The minimum traffic free peried shall
not be less than three hours, Advisory slgninyg shall be provided for a peviud of 24

hours after membrane vperations are completed to maintaln vehicle speeds underv 25
mLles per hour, if the bitumlnous surface course is not placed the same day on the
membrane, : '

F, Removing Loose Cover Material

The power broom used in removing loose cover material shall be a rotary metal
bristle sweeper type, .

On the morning followlng each day of seal coat operations, the Contractor
shall sweep off the,surplus covar aggregate from the previous day's seal
coat construction, i{f exposed. This operation shall be conducted while the road

surface s still cool and care shall be cxercisad that the aggregate which has set

is not disturbed. . : ' .
G. ' Interlayer Overlay

The placement of the hot-mix bltuminous surface mixturce shall be completed A
within 48 hours after the applicatfon-of the rubber - asphalt interlaver treatm:nt;
except that, at the Contractor's/Engineer’'s mutual agreement, this period may b
extended to a maximum of five (5) talendar days; and provided the Contractor
accepts tvesponsibility for maintaining the integrity of the membranes during the
additional time. Any blotting, [lushing with water, patching with rubber - asphalt,
additional sweeping vr other means necessary and approved by the Engineer, after the
first 24 hours, will be at . the Contractor's expense. During the iritial 48 hour
period, such work rcquired'by the Unglneer will be paid for im accordance with the
items herein specified. . '

Turning of th2 paver and other vehicles shall be gradual and kept to a minimunm
to avoid damage to the interlayer treatment. Any tearing and/or damage of the
inplace interlaver treatment shall be corrected to the Engineer's satisfaction at
the expense of the Contractor. '

. The bituminous surface course to be placed on' the interlaver treatment shall
meet the requirements of Mn/DOT 2331. except as modified or supplemented as follows:

1. No tack coat is required on the surface of the rubber ~ asphalt interlayer
' prior to placcment of the next lift of bituminous hot plant mix.

357.4  METHOD OF MEASUREMENT : A .
A. Bitumlnous Material ' :

The asphalt vulcanized rubber will be measured and paid for per ton of the
mixture applied on the roadway, which includes asphalt cement, granulated rubber

and kerosene (based on 7 1/2 pounds per hot gallon). .

B. Cover Aggregate
. The cover apgregate will be measured by weight of materlal deposited on the
road which includes aggregate and rolling,

357.5  BASIS OF VAYMENT ’ ~

¢
Payment for the-accepted quantitics of bltuminous material {{ncluding required
additions) and cover asgrepate (including aggrepate and rolling) at the appropriate
contract prices shoall be vompensation in full for all costs of constructing the
rubber - asphalt interlayver treatment as spucilied. . ‘
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Payment for the rudbber - asphalt interlayer treatment. will be made on the
basis of tne following schedule: . .

R R WA Wy S P

Item Number < Ttem’ Unit

357.601 Rubber = Asphalt - Interlayer Treutment Ton

e

i : 357.601 Cover Aggregate - Interlayer Treatment Ton
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