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Executive Summary

Existing bituminous pavements require major seasonal maintenance for both thermal and distress
crack repairs. Reconstruction, structural upgrades or maintenance overlays generally include
intensive and expensive milling or reclaim operations to reduce/retard the effects of existing
cracking or crack sealants. Traffic levels and weights on the CSAH system continue to increase;
new studies propose to upgrade thousands of CSAH miles from 7-ton to 9-ton to 10-ton routes.
Less expensive alternatives to isolate existing problems and retain strength and usability of
existing roadways are needed.

Paving fabric may:

e Provide desired isolation of overlay pavements from current cracking, sealants and
moisture intrusion,

e Increase retention of base and bituminous for TH, MSAH and CSAH route upgrades, and

e Reduce the need for and impacts of future crack treatments.

Detailed Description of Testing:

1) Photo documentation of current conditions

2) Specify material and include installation with overlay project(s)

3) Document installation procedures and benefits/detriments of procedures

4) Evaluate pre-and post-installation surface conditions via video documentation

5) Test for strength comparison and cost vs. mill and replace existing bituminous

6) Monitor reflective cracking with/without pavement fabric between new/old
bituminous

Evaluation Criteria:

1) Compatibility with existing pavements and overlay paving procedures

2) lsolation of existing cracks/fractures from new overlays at installation

3) Reduction or retarding propagation of subsurface cracks and joints into new overlays
4) Cost comparison with mill and replacement overlays



Table ES 1. CSAH #7 Summary Table of Crack-Counts on Test Sections

Test Station CSAH#7 | Control or Test Section | Left Lane | Centerline | Right Lane
Cracks Cracks Cracks
0+25 to 3+ 25 Test: Fabric Both Lanes 4 7
3+ 25to 6+25 Control: No Fabric 5 6
33+00 to 36+00 Control: No Fabric 4 4
36+00 to 39+00 Test: Fabric Both Lanes 4 4
39+00 to 42+00 Control: No Fabric 4 4
42400 to 45+00 Control: No Fabric 3 4
45+00 to 51+00 (600°) | Test: Fabric Both Lanes 10 10
51+00 to 54+00 Control: No Fabric 3 3
53+00 to 56+00 Control: No Fabric 3 3
56+00 to 59+00 Test: Centerline Fabric 6 5
59+00 to 62+00 Control: No Fabric 2 2
62+00 to 64+00 Control: No Fabric 5 3
64+00 to 67+00 Test: Fabric Both Lanes 5 5
67+00 to 72+00 Control: No Fabric 6 6




Test Station CSAH#7 | Control or Test Section | Left Lane | Centerline | Right Lane
Cracks Cracks Cracks
70+00 to 73+00 Control: No Fabric 5 8
73+00 to 76+00 Test: Fabric Both Lanes 5 5
76+00 to 79+00 Control: No Fabric 3 3
101+00 to 104+00 Control: No Fabric 6 6
104+00 to 107+00 Test: Centerline Fabric 6 4
107+00 to 110+00 Control: No Fabric 11 8
123+00 to 126+00 Control: No Fabric 4 3
126+00 to 129+00 Test: Fabric Both Lanes 4 4
129+00 to 132+00 Control: No Fabric 7 7
210+00 to 213+00 Control: No Fabric 7 8
213+00 to 216+00 Test: Fabric Both Lanes 7 7
216+00 t0 219+00 Control: No Fabric 6 6
292 to 295+00 Control: No Fabric 4 5
295+00 to 298+00 Test: Centerline Fabric 3 3
298+00 to 301+00 Control: No Fabric 4 4




Table ES 2. CSAH #8 Summary Table of Crack-Counts on Test Sections

Test Station CSAH #8 | Control or Test Section Left Lane | Centerline | Right Lane
Cracks Cracks Cracks

0+00 to 3+00 Test: Centerline Fabric 60 %

0+00 to 105+98 Test; Centerline Fabric 60 %

64+00 to 67+00 Control: No Fabric 7 7

67+00 to 70+00 Test: Fabric Both Lanes 5 5

70+00 to 73+00 Control: No Fabric 7 7

89+00 to 92+00 Control: No Fabric 8 8

92+00 to 95+00 Test: Fabric Both Lanes 7 7

95+00 to 98+00 Control: No Fabric 4 4




4. Conclusions:

1.

Spun Glass Paving Fabric does not add structural strength when applied between
Bituminous Courses (FWD Comparisons)

Spun Glass Paving Fabric does not retard early thermal cracking
Spun Glass Paving Fabric does not retard early centerline cracking at paver joints

Reflective distress cracking did not reappear within the first two years of paving
regardless of fabric presence between existing and overlay bituminous

Paving fabric can be installed over existing or over fresh blade laid leveling course

Paving fabric can isolate heavy crack sealant from new overlay bituminous at less
expense than mill and replace removed bituminous

Blade Laid Leveling Course mitigates heavy crack sealant effects on main courses
Comparable Blade Laid vs. Paving Fabric Costs vs. Mill & Replace at 2005 prices are;
A. Y% “ Blade Laid Leveling=$ .77 /SY (@ $28./Ton Bit)
B. Paving Fabric Costs=$ 2.50 / SY ( Test Section Prices)

C. Mill 2” Depth= $ .60/ SY Plus Replace 2” Bit = $2.83 /SY for Sum of $ 3.43/
SY (Bit $25.75/Ton)

5. Recommendations:

1.

Evaluation of fabric effects should be continued here for results as reflective cracking
develops in future years

Similar evaluation of paving fabric in less severe winter conditions should be researched

Until better data on fabrics is demonstrated, blade laid & overlay would be this
researcher’s choice for both maintenance and structural overlays



Chapter 1
Introduction

Existing bituminous pavements require major seasonal maintenance for both thermal and distress
crack repairs, Reconstruction, structural upgrades or maintenance overlays generally include
intensive and expensive milling or reclaim operations to reduce / retard the effects of existing
cracking or crack sealants. Traffic levels and weights on the CSAH system continue to increase;
new studies propose to upgrade thousands of CSAH miles from 7-ton to 9-ton to 10-ton routes.
Less expensive alternatives to isolate existing problems and retain strength and usability of
existing roadways are needed.

Paving fabric may:

e Provide desired isolation of overlay pavements from current cracking, sealants and
moisture intrusion,

e Increase retention of base and bituminous for TH, MSAH and CSAH route upgrades, and

e Reduce the need for and impacts of future crack treatments.

Detailed Description of Testing:

7) Photo documentation of current conditions

8) Specify material and include installation with overlay project(s)

9) Document installation procedures and benefits / detriments of procedures

10) Evaluate pre-and post-installation surface conditions via video documentation

11) Test for strength comparison and cost vs. mill and replace existing bituminous

12) Monitor reflective cracking with / without pavement fabric between new / old
bituminous

Evaluation Criteria:

1) Compatibility with existing pavements and overlay paving procedures

2) lIsolation of existing cracks/fractures from new overlays at installation

3) Reduction or retarding propagation of subsurface cracks and joints into new overlays
4) Cost comparison with mill and replacement overlays

The above information was submitted via the UM/CTS OPERA program to propose developing
and evaluating paving fabrics via addition to an upcoming bituminous overlay project. After
local staff review of the Red Lake County planned overlay project for 2005,it was decided to put
paving fabric installation test sections into the project documents as an additive bid item.

Video photo documentation of the entire roadway was performed in March, 2005 to capture
existing conditions as the existing pavement cracks were visible and relatively open in mild
winter weather a video camera was mounted on the vehicle, with a digital distance meter
mounted in the camera’s view to capture both pavement conditions and stationing by distance
from the proposed projects’ starting point.



After review of the video, test sections were selected with a 300" length of fabric installation in
approximately fourteen selected and documented areas. For comparison purposes, the preceding
and succeeding 300’ adjacent to the test segments would be documented and evaluated as
“control” sections with similar soils, base, bituminous, drainage and weather exposure conditions
for future comparisons and analyses.

UMI/CTS and the researched discussed the proposed test project with members of MN/DOT’s
research / MN/ROAD staff, including a site visit by MN/DOT technical researchers and analysts.
The visitors concurred in the concept, offered to provide technical review and analysis
assistance, and Red Lake County advertised, awarded the projects, and funded the paving fabric
additives for approximately $ 70,000. local expense.

Red Lake County funded pre-pave testing by Falling Weight Deflectometer (FWD) via
consultant, and also funded post-paving FWD testing by the same consultant of the roadway to
ascertain structural strength variations in the fabric vs. non-fabric test segments.

Through the LRRB, the MN/DOT State Aid Engineer was able to obtain support and funding to
produce a report of the findings via a Mn/DOT State of Minnesota Path “B” Work Order
Contract with Red Lake County to produce a written and electronic file Report as the deliverable,
with a completion date of August 31, 2007.

Project documents are available through the SALT website as scanned plans under Red Lake
County (# 63) State Aid Projects SAP #’s 63-607-05 and 63-608-09. Included in the paving
contract was SAP 63-610-06, which used the same bituminous mix, but was new pavement over
newly prepared Base. All projects have similar weather exposure, but the SAP 63-610-06
included saw and seal joints to assist in minimizing low temperature cracking in the new mats.

In early material selection discussions, vendors recommended fabric installation via separate
contract, as claims were made that only factory-authorized installers could obtain and install the
materials. As the test segments were desired to be evaluated under actual field contract paving
conditions, the additive bid item fabric was advertised and awarded as the responsibility of the
prime contractor which would be recommended for any production installation of fabric in
conjunction with a bituminous overlay project.

The contract was awarded to the low responsive, responsible bidder with the additive fabric item
in June for approximately $ 1.3M including all paving on CSAH ‘s # 7, 8, and 10 for completion
by September, 2005.

Observation and evaluation of the pavement’s condition has been sustained with visual
inspections of conditions in sub-zero temperatures, and final photo documentation as required to
conclude the test project by the specified final deliverable date of August 31, 2007. As
recommended later in the Report, a suggestion and description to continue annual analyses of the
pavement and fabric’s performance has been drafted for consideration by the Mn/DOT
researchers and the LRRB.

Following chapters of this Report, its Appendices, and the electronic files for video and
electronic slide presentations, are provided for use and distribution by the LRRB and Mn/DOT,
and any supported continuation of the test analyses.



Chapter 2
Options / Alternatives Tested: Test Segments & Variations

2.1 CSAH #7: 11%” Base & 3” Existing Bit

CSAH #7 is a typical low volume (AADT 660) roadway in Red Lake County, with significant
summer heavy truck traffic due to its proximity to major gravel deposits. Its last surfacing of
bituminous was placed in 1989, with annual crack sealing operations performed in the summer
months. It is a roadway selected for the prospective 10 Ton CSAH network in Northwest
Minnesota.

It was scheduled for an overlay in 2005, with the intention of retaining as much structure as
possible, renewing the travel surface, enhancing its structural capacity and mitigating the effects
of the numerous cracks in the existing bituminous layers. In an effort to test the effects of newly
developed paving fabrics for strength enhancement and retarding reflective cracking, various
sections were selected for the installation and testing of spun glass paving fabric.

Several options were developed for fabric installation; over existing bituminous with a leveling
blade laid layer followed by two lifts of bituminous, and over a blade laid leveling course
followed by two lifts of bituminous. Cross section information is contained in Appendix A.

Figure 2.1 CSAH # 7: 11 %” Base & 3” Existing Bit



2.2 CSAH # 8: 2” Base, 8” Layered Bit

CSAH #8 is also a low volume (AADT 770) roadway with significant Summer heavy truck
traffic due to its proximity to major gravel deposits and Trunk Highways. Unlike most local
CSAH’s, it was surfaced over a thinner layer of gravel base, with higher depths of bituminous
added for strength. Its last surfacing of bituminous was placed in 1994, with annual crack
sealing operations conducted in the Summer months. It is a roadway selected for the prospective
10 Ton CSAH network in Northwest Minnesota.

It was scheduled for an overlay in 2005, with the intention of retaining as much structure as
possible, renewing the travel surface, enhancing its structural capacity and mitigating the effects
of the numerous cracks in the existing bituminous layers. It displayed a high level of cracking
through the centerline paver joints. In an effort to test the effects of newly developed paving
fabrics for strength enhancement and retarding reflective cracking, various sections were selected
for the installation and testing of spun glass paving fabric, with an emphasis on centerline fabric.

Several options were developed for fabric installation; over existing bituminous with a leveling
blade laid layer followed by two lifts of bituminous, and over a blade laid leveling course
followed by two lifts of bituminous. Cross section information is contained in Appendix A.

Figure 2.2 CSAH # 8: 2” Base, 8” Layered Bit



2.3 Additive Bid Item Fabric Test Segments and Installation Options

Sections of each roadway were selected for installation and testing of the effects of spun glass
paving fabric. Due to uncertainty of costs and external interest in fabric testing, the fabric
installation was included in the project documents as an additive bid item. The figure below
describes the location (by Roadway and Station Number) and type of installation to be tested
(over existing, over blade laid, left lane only, right lane only, both lanes, and centerline only) for

the test segments selected.

Test sections were specified for lane fabric on a 300" length, with both the preceding and
succeeding 300 ‘ roadway length identified as a “control” section with similar base, bituminous,

drainage, and weather exposure characteristics for comparison purpose.

ADDITIVE BID ITEM
SEE SPECIAL PROVISIONS

TEST OFTIONS - PAVING FABRIC DETAILS

ADDITIVE BID ITEM #1
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Figure 2.3 Bid Item Fabric Test Segments and Installation Options




Chapter 3
Project and Research Data Collection

3.1 CSAH #7: Traditional Base & Bit

For the pre-project analyses, full video of the roadways were captured with station numbering to
both document existing conditions and assist in the selection of test segments and control areas.
Several types of fabric were considered, with spun glass fiber being the material selected. FWD
testing was performed on the existing roadway surfaces for future comparisons with post-pave
data to ascertain the strength implications of the heavy spun glass fabric. VHS, digital video and
digital still photos were obtained and retained for post-paving analyses. The following figures
and graphics are presented here as typical of the data collected. Full electronic video files are
contained on the accompanying CD for the Final Report, and may be accessed through the
Mn/DOT Research Services and Technical Library functions..

CSAH #7: Traditional Base & Bit

m Pre-Pave
Pic's =2
m 0-3+25

m Post-Pave
+2 Years
Pic's =

m 0-3+25

m Fabric Both Lanes

Figure 3.1 CSAH #7 Traditional Base & Bit Fabric Test (0+25) to (3+25)



CSAH #7: Traditional Base & Bit_

—

m Pre-Pave
Pic's =2
m 213-216

m Post-Pave
+2 Years
Pic's =2

m 213-216

m  Fabric Both Lanes

Figure 3.2 CSAH #7 Traditional Base & Bit Fabric Test (213) to (216)



3.2 CSAH #8: Thin Base & Deep Bit

CSAH #8: Thin Base & Deep Bit

e — ——

m Pre-Pave
Pic’'s >
m 0-300

m Post-Pave
+2 Years
Pic's 2

m 0-300

m 3’ Centerline Fabric

Figure 3.3 CSAH #8 Thin Base & Deep Bit Test (0+00) to (3+00)



Bit

- T

CSAH #8: Thin Base & Deep

m Pre-Pave
Pic's =2
m 67-70

m Post-Pave
+2 Years
Pic's 2

m 67-70

m  Fabric Both Lanes

Figure 3.4 CSAH #8 Thin Base & Deep Bit Test (67) to (70)



3.3 Project Photos of Construction
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Figure 3.5 Fabric Left Lane over ¥2” Blade Laid Leveling Course
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3.3.1 Fabric Installation Photos

Fabric installation on the test sections was included in the project documents as an additive bid
item. In accordance with manufacturer’s published recommendations, installation was to be
performed by a manufacturer’s authorized installer, in strict accordance with the manufacturer’s
recommendations. Local installers recommended a separate installation contract, but installation
was chosen to be under the responsibility of the primary contractor to ensure installation was
properly coordinated with paving operations, and more representative of normal construction
contract provisions.

The prime (paving) contractor felt it could have properly installed the fabric without the need for
a factory-designated installer, and provided the necessary support and coordination for fabric
inclusion in its production operations..

Fabric for Test Sections

Figure 3.6 Fabric Installation over Existing Bit, Saturation Tack, Spun Glass Rolled Fabric, 2nd
Lane Fabric over Existing Bit, Dual Lane Test Segment over Blade Laid
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3’ Centerline Fabric & Paver

Figure 3.7 Centerline Fabric Installation Photos 3’ C/L TruPave Fabric over Existing Bit, 3’
TruPave Fabric over Blade Laid, 3’ Glass Fabric over Existing (Sanded for retention), Wear
Course Paving Operations
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Figure 3.8 CSAH # 10 Saw & Seal

Figure 3.9 3’ Centerline Fabric over Existing Bituminous CSAH #8
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Figure 3.10 Project Completion
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Chapter 4
Summary of Test Section Evaluations, Pave + 2 Years

Upon completion of paving operations, video photo documentation was taken. Pavement
condition observations were made during the first winter season, which included only one week
of low temperatures in the Fahrenheit minus 20’s. Normal crack sealing operations were
conducted in the first summer.

Pavement condition observations were made during the second winter, which again included
only one week of low temperatures in the Fahrenheit minus 20’s. In early summer, observations
revealed additional new cracking and extension of previous cracking the previous winter. Prior
to summer crack sealing operations, cracks from the second year were painted with yellow chalk
for recording and distinguishing second year cracking from the first year’s sealed cracks. Video
recording was again conducted, with the cracking recorded in each lane and from each of the
first two years. The following Figures with tabulations provide the results for each of the Test
Sections and the adjacent Control sections. In the electronic Powerrpoint file version, actual
video of the control and test sections may be observed in motion throughout the control and test
sections to more closely observe first year, second year and total cracking through June of 2007.

4.1 CSAH #7: Test Sections

Tabulation of
Cracking

(go to slideshow view
and click on video to
play)

300" w/ Test Fabric

- Fabric,
%" Blade Laid,
NW Bit, WE Bit

— 300’ w/o Fabric

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
Test: Fabric Both Lanes 218tYr 31styr
(0+25) to (3+25) Black= 15t year sealed cracks 220 yr 420 yr
Yellow = 2" year unsealed cracks Total = 4 Total = 7
(3+25) to (6+25) Control 21stYr 615t Yr
3 ond vy 02MYr
Total = 5 Total = 6

Figure 4.1 CSAH #7 Test Section (0+25) to (3+25)
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Tabulation

of Cracking

(go to slideshow view
and click on video to play)

Test Station | Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
33-36 Control 31styr 4 18tYr
12ndyr 02 Yr
Total = 4 Total = 4
36-39 Test: Fabric Both Lanes 11styr 2 11styr
Black= 1%t year sealed cracks 320 yr 320 yr
Yellow = 2" year unsealed cracks Total = 4 Total = 4
39-42 Control 218tyr 21styr
220 Yr 220 Yr
Total = 4 Total = 4

Figure 4.2 CSAH #7 Test Section (36+00) to (39+00)

Tabulation
of Cracking

(go to slideshow view and click on

video to play) = -
Test Station CSAH Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
#7
42-45 Control 31tyr 31styr
02Myr 120 yr
Total =3 Total = 4
45-51 Test:: Fabric Both Lanes 418yr 418yr
Black= 15t year sealed cracks 620 Yr 62 Yr
Yellow = 2" year unsealed cracks Total =10 Total = 10
51-54 Control 31styr 31styr
02Myr 02nyr
Total =3 Total = 3

Figure 4.3 CSAH #7 Test Section (45+00) to (51+00)

16




Tabulation of Cracking

(go to slideshow view and

click on video to play)

Test Station | Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
53-56 Control 118tyr 118tyr
2 ond yp 22Myr
Total = 3 Total = 3
56-59 Test:: Fabric Right Lane 413Yr 413Yr
Black= 15t year sealed cracks 22myr 120 yr
Yellow = 2 year unsealed cracks | Total = 6 Total = 5
59-62 Control 118yr 1astyr
120 yr 120 yr
Total = 2 Total = 2

Figure 4.4 CSAH #7 Test Section (56+00) to (59+00)

Tabulation of Cracking

(go to slideshow view and
click on video to play)

Test Station | Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
62-64 Control 21stYr 2 Lengthy 11styr
320 yp 22nd yr
Total = 5 Total = 3
64-67 Test: Fabric Both Lanes 118vr 11styr
Black= 15t year sealed cracks 420dyr 4.2nd yr
Yellow = 2" year unsealed cracks | Total = 5 Total = 5
67-70 Control 615tYr 415tYr
020 yr 22nd yr
Total = 6 Total = 6

Figure 4.5 CSAH #7 Test Section (64+00) to (67+00)
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Tabulation
of Cracking

(go to slideshow view and

click on video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
70-73 Control 51 Yr 41styr
02 vyr 4204 yr
Total = 5 Total = 8
73-76 Test:: Fabric Both Lanes 21%tyr 31tyr
Black= 15t year sealed cracks 320 Yr 220 yr
Yellow = 2" year unsealed cracks Total = 5 Total = 5
76-79 Control 31styr 31styr
02 Yr 020 yr
Total = 3 Total = 3

Figure 4.6 CSAH #7 Test Section 73-76

Tabulation
of Cracking

(go to slideshow
view and click on

video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
101-104 Control 413Yr 21tyr
2 ond yp 42rd Yy
Total = 6 Total = 6
104-107 Test:: Fabric Left Lane 21%Yr 218tYr
Black= 1%t year sealed cracks 420 yr 22Myr
Yellow = 2 year unsealed Total = 6 Total = 4
cracks
107-110 Control 81 yr 51styr
320d yr 320 yr
Total = 11 Total = 8

Figure 4.7 CSAH #7 Test Section 104-107
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Tabulation of
Cracking

(go to slideshow
view and click on

video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
123-126 Control 31tyr 31styr
12myr 020 yr
Total = 4 Total = 3
126-129 Test: Fabric Left Lane 31tyr 2 15tyr
Black= 15t year sealed cracks 12 vr 220 yr
Yellow = 2" year unsealed cracks Total = 4 Total = 4
129-132 Control 51styr 615t Yr
220 yr 120 yr
Total = 7 Total = 7

Figure 4.8 CSAH #7 Test Section 126-129

Tabulation

of Cracking
(go to slideshow
view and click on

video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
210-213 Control 71tYr 1 615t Yr
02nd vy 220 yr
Total = 7 Total = 8
213-216 Test: Fabric Both Lanes 413Yr 4 415Yr
Black= 15t year sealed cracks 320 yr 32 yr
Yellow = 2" year unsealed cracks Total = 7 Total = 7
216-219 Control 415tYr 2 415tYr
2 20d vy 220 yr
Total = 6 Total = 6

Figure 4.9 CSAH #7 Test Section 213-216
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Tabulation

of Cracking
(go to slideshow
view and click on

video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #7
292-295 | Control 21t yr 515t yr
020 vr 02 vr
Total = 4 Total = 5
295-298 | Test: Fabric Both Lanes 21%yr 215tyr
Black= 1%t year sealed cracks 12myr 120dyr
Yellow = 2" year unsealed cracks | Total = 3 Total = 3
298-301 | Control 31tvr 31styr
1 20 yr 120dyr
Total = 4 Total = 4

Figure 4.10 CSAH #7 Test Section 295-298
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4.2 CSAH #8 Test Sections

Tabulation
of Cracking

(go to slideshow
view and click on

video to play)

Test Station | Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #8
0-3+00 Test: 3' Centerline Fabric X1tYr X 15t Yr
Black= 1%t year sealed cracks Y 2ndyr Y 2 yr
Yellow = 2" year unsealed cracks Total = ?2?77? Total =
3-6 Control X 13tYr X 15t yr
Y 20d yr Y 20 yr
Total = Total =

Figure 4.11 CSAH #8 Test Section 0-3+00X

Tabulation

of Cracking

Test Station Control or Test Section Left Lane Cracks Centerline Right Lane Cracks
CSAH #8 Cracks
64-67 Control X1tyr X 15t Yr
Y 2nd yr Y 20 yr
Total = 7 Total = 7
67-70 Test: Fabric Both Lanes X1t Yr X 15t Yr
Back= 15t year sealed cracks Y 2ndyr Y 2rdyr
Yellow = 2" year unsealed cracks Total = 5 Total = 5
70-73 Control X 15t Yr X 150 Yr
Y 2ndyr Y 2nd yr
Total = 7 Total = 7

Figure 4.12 CSAH #8 Test Section 67-70
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Tabulation
of Cracking

(go to slideshow
view and click on

video to play)

Test Station Control or Test Section Left Lane Cracks Centerline Cracks Right Lane Cracks
CSAH #8
89-92 Control 61t yr 3 2150y
2 ond yp 420 yr
Total = 8 Total = 8
92-95 Test: Fabric Both Lanes 615t vr 3 615t vr
Black= 1%t year sealed cracks 12myr 120 yr
Yellow = 2" year unsealed cracks Total = 7 Total = 7
95-98 Control 41stvr 51styr
0204 vr 02 vr
Total = 4 Total = 5

Figure 4.13 CSAH #8 Test Section 92-95
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Table 5.1 CSAH #7 Data Summary @ Pave + 2 Years

Chapter 5
Data Summary @ Pave + 2 Years

Test Station CSAH | Control or Test Left Centerline | Right
#7 Section Lane Cracks Lane
Cracks Cracks

0+25 to 3+ 25 Test: Centerline 4 7
Fabric

3+ 25 to 6+25 Control: No Fabric 5 6

33+00 to 36+00 Control 4 4

36+00 to 39+00 Test: Fabric Both 4 4
Lanes

39+00 to 42+00 Control 4 4

42+00 to 45+00 Control 3 4

45+00 to 51+00 Test: Fabric Both 10 10

(Note Length = 600’) | Lanes

51+00 to 54+00 Control 3 3
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Test Station CSAH | Control or Test Left Centerline | Right
#7 Section Lane Cracks Lane
Cracks Cracks

53+00 to 56+00 Control: No Fabric 3 3

56+00 to 59+00 Test: Centerline 6 5
Fabric

59+00 to 62+00 Control: No Fabric 2 2

62+00 to 64+00 Control 5 3

64+00 to 67+00 Test: Fabric Both 5 5
Lanes

67+00 to 72+00 Control 6 6

70+00 to 73+00 Control 5 8

73+00 to 76+00 Test: Fabric Both 5 5
Lanes

76+00 to 79+00 Control 3 3

101+00 to 104+00 Control: No Fabric 6 6

104+00 to 107+00 Test: Centerline 6 4
Fabric

107+00 to 110+00 Control: No Fabric 11 8
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Test Station CSAH | Control or Test Left Centerline | Right
#7 Section Lane Cracks Lane
Cracks Cracks

123+00 to 126+00 Control 4 3

126+00 to 129+00 Test: Fabric Both 4 4
Lanes

129+00 to 132+00 Control 7 7

210+00 to 213+00 Control 7 8

213400 to 216+00 Test: Fabric Both 7 7
Lanes

216+00 t0 219+00 Control 6 6

292 to 295+00 Control: No Fabric 4 5

295+00 to 298+00 Test: Centerline 3 3
Fabric

298+00 to 3-1+00 Control: No Fabric 4 4
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Table 5.2 CSAH #8 Data Summary @ Pave + 2 Years

Test Station | Control or Left Lane |Centerline | Right
CSAH #8 Test Section | Cracks Cracks Lane
Cracks

64+00 to 67+00 7 7

67+00 to 70+00 | Test: 5 6096 5
Centerline
Fabric

70400 to 73+00 | Control: No 7 7
Fabric

89+00 to 92+00 | Control 8 8

92+00 to 95+00 | Test: Fabric 7 7
Both Lanes

95+00 t0 98+00 | Control 4 4
Control

0- 105+98 Test:: Centerline 60 9%

Fabric

Control

5.1 Falling Weight Deflectometer Analyses

FWD tests were conducted on both roadways, on both Test and adjacent Control sections.
There were no apparent differences in the structural capacities between fabric and non-fabric

segments. Extracts from the Report and FWD Data are included in Appendix B.
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5.2 Other Related Information

The same bituminous mix (PG 58-34 Binder, no RAP) was utilized on CSAH #10 (SAP 63-610-
06) as new bituminous over new base, with saw and seal joints installed. To date, after two
winters of subzerO temperatures, thermal cracking is nearly non-existent, while thermal cracking
is appearing at nominal 50 intervals in the CSAH # 7 and CSAH #8 overlay areas regardless of
fabric placement. All have similar weather conditions and exposure.

2005 CSAH # 10 New Bit on New Base

* New 16” Base * Go to slideshow & click pic

* Drain Tile & Geotex Type 5
Fabric in selected areas

e Same Bitas CSAH #7 & #8 T
- PG 58-28
— No RAP

e Saw & Seal

* No Paving Fabric

» Same weather exposure
e Same age ( 2 years)
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Chapter 6

Conclusions

. Spun Glass Paving Fabric does not add structural strength when applied between
Bituminous Courses (FWD Comparisons).

. Spun Glass Paving Fabric does not retard early thermal cracking.
. Spun Glass Paving Fabric does not retard early centerline cracking at paver joints.

Reflective distress cracking did not reappear within the first two years of paving
regardless of fabric presence between existing and overlay bituminous.

Paving fabric can be installed over existing or over fresh blade laid leveling course.

Paving fabric can isolate heavy crack sealant from new overlay bituminous at less
expense than mill and replace removed bituminous.

Blade Laid Leveling Course mitigates heavy crack sealant effects on main courses.
. Comparable Blade Laid vs. Paving Fabric Costs vs. Mill & Replace are;

a. % “Blade Laid Leveling=$ .77 /SY (@ $ 28./ Ton Bit)

b. Paving Fabric Costs=$ 2.50 /SY ( Test Section Prices)

c. Mill 2” Depth=$ .60/ SY Plus Replace 2” Bit = $ 2.83 /SY for Sum of $3.43/
SY (Bit $25.75/Ton)
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Chapter 7

Recommendations

Evaluation of fabric effects should be continued here for results as reflective
cracking develops in future years

Similar evaluation of paving fabric in less severe winter conditions should be
researched

Until better data on fabrics is demonstrated, blade laid & overlay would be this
researcher’s choice for both maintenance and structural overlays
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Appendix A
Project Location and Description



A.1l Project Location
RED LAKE COUNTY

CONSTRUCTION PLAN FOR BITUMINOUS OVERLAY AND AGGREGATE SHOULDERING.

C.SAH. # 7, BETWEEN U.S. #59 (2.0 MILES SOUTH OF BROOKS) AND C.SAH. #8 (5.0 MILES S.W. OF OKLEE)

LOCATED ON_C:SAH. # 8, BETWEEN THE SOUTH COUNTY LINE (6.0 MILES SW. OF OKLEE) AND T.H. # 92 (4.0 MILES SOUTH OF OKLEE) (GEOGRAPHIC DESCRIPTION)
(C.SAH. #7) A POINT ON THE SEC. LNE, 360.0' WEST OF THE NORTH 1/4 COR. SEC. 35, T. 150 N, R. 42 W. TO A POINT ON THE SEC. UNE 957.85" EAST OF THE S.E. COR., SEC. 27, T. 150 N, R. 41 W.
FROM (C.SAH. #8) FROM THE S.W. COR. OF SEC. 35, T. 150 N., R. 41 W. TO A POINT 465.53' N.E. OF THE S.W. COR. OF SEC. 25, T. 150 N., R. 41 W. (LEGAL DESCRIPTION)
S.A.P. PROJ. NO. 63-607-05 S.A.P. PROJ. NO._63—-608-09
GROSS LENGTH 3075185 pger_ 582 wmiES GROSS LENGTH —  10.508.47 FEET___2.01 __MILES
BRIDGES—LENGTH 0 FEET. 0 MILES BRIDGES—LENGTH. 0 FEET Q MILES
EXCEPTIONS—LENGTH—————__0Q____ FEET. [] MILES EXCEPTIONS~LENGTH. __ O FEET [(] MILES
LENGTH — 3075185 FEET____ 582 _MILES NET LENGTH —_10,598.47 FEET 2.01 MILES

R 41 W

$,.\Nl River

T150 N

__J?J L@\ i

S

POLK CO.

BEGIN S.A.P. 63—-607-05
STA. 0+00

BEGIN S.A.P. 63—608—-09
STA. 0+00

END S.AP. 65—608-09
STA. 105+98.47

END S.A.P. 65—607-05
STA. 307+51.55

Figure A.1 Project Location
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A.2.1 CSAH#T7: 11 %” Base & 3” Existing Bituminous

S.AF. B3-B07-05
TYPICAL CONSTRUCTION SECTION

AT s CET
L. o]
F{N N nr
AW o
1T e— ] —
— emin - ]
—_ e i

_‘—-._,_l‘_'_-‘ﬁ_‘_‘—‘_‘-‘_‘

L- 1.5" TYPE 5P 12.5 WEARING COURSE WIXTURE (SPWEBZ40C)
L— BITUMINCLIS MATERIAL FOR TACK COAT [Z357)
L 1.5" TYPE 5P 125 NON—WEARING COURSE MIXTURE [SPHWEZ40C)

BITUMINGLS MATERLAL FOR TACK COAT (2387)
1,/2% TYPE 5P 8.5 BITUMINOUS MINTURE FOR TIGHT BLADE LEVELING (SPMWAZ4OC)

BMUMINOUS MATERIAL FOR TACK COAT (2357)

EXISTING SECTION
1 1/2" PLANT-MIXED BITUMINGUS WEARING COURSE (2331)

ETUMINOUS MATERIAL FOR TACK COAT (2357)
1 1/2" PLANT-MIXED BITUMINOUS BINDER COURSE (2331)
11 1/2° AGGREGATE BASE-CLASS % (2E11)

4" AGGREGATE SHOULDERING, CLASS 1-WODIFIED (2221)

Figure A.2 CSAH #7 Cross Section

CSAH #8 2” Base, 8” Layered Bituminous

S.AP. 63-608-09
TYPICAL CONSTRUCTION SECTION

-«_L.-L_‘_E

L 1.5" TYPE SP 125 WEARING COURSE MIXTURE (SPWES240C)

L BITUMINOUS MATERIAL FOR TACK COAT [2357)
L 15" TYPE SP 125 NON-WEARING COURSE WIXTURE (SPNWRZ40C)

BTUMINGUS MATERIAL FOR TACK COAT (2357)
142" TYPE 5P 0.5 BITUMINOUS MIXTURE FOR TIGHT BLADE LEVELING (SPMWAZ40C)

BITUMINGUS MATERIAL FOR TACK COAT (2357)

EXISTING SECTION

1 142" WEARING COURSE MIXTURE (2331}
3 1/8" LEVELING COURSE MINTURE (2331)

1 1/2° PLANT-MIXED BITUMIMOUS SURFACING
1% BITUMINOUS BASE RQAD MIED

1 1,"4-' ROAD—MIXED BITUMIMOLIS SURFACE
2" GRADED AGGREGATE BASE, CLASS ©

4" AGGREGATE SHOULDERING, CLASS 1-MODIFED {22230+

Figure A.3 CSAH #8 Cross Section



A.3 Test Sections and Fabric Placement

ADDITIVE BID ITEM #1
SEE SPECIAL PROVISIONS
iT,F,%N “i'"”' B B [ | | e so. ves.
1 #a o208 | 3400 b 100
2 §7 O+00 307451 X 9,450
2 L 5400 |105458] x 1,622
5 ir Be25 | 3475 | W ¥ 8OO
5 7 &BHJ? 3400 ) ¥ X 8O0
5 #7 A5+ | 51+00] X X 1,600 |
4 ¥7 SE400 | 55+ 00 X | 400 |
] ¥7 Edp00 | BT+00| ¥ ] B0
-} 7 FIH00 | PE00 | ¥ . B0
[ i 104400 [107400] ¥ A00
3 7 126-+00 11294+00] ¥ A0
& 7 713+00 216400 k. [l
[ §7 295400 208400 ¥ b BOD
5 ¥ E7-HO | 000 ¥ X 200
-] #a G2+ | 85+00 | ¥ ] BOD
TOTAL PAING FASRIC 22372

ADDQITIVE BID ITEM
SEE SPECIAL PROVISIONS

TEST OFTIONS — PAVING FABRIC DETAILS

m ¥ GEHTERLII'E STRIF’ OF FABRIC PLACED LOMGITUDINALLY

{Fmﬁr:. m'snm; Bﬂ q"fl’or?wm 1 1/27 WEAR)

BLADE LD, 1

3 ¥ EE"TEEH;E STRIP gg FABRIC PLACED LONGITUDIMALLY
BLADE L.dun FAHRIC, 1 1;';'2"’"N0N-HEAR 1 1/2" WEAR)

(3) E EIMED gu ONE 1le; BITI.I
{ﬁam‘ H':Fzm BLADE LAID, }'zwr?w —WEAR, 1 1/2% WEAR)

(4) FABRIC PLICED ON ONE, ﬁwuml,a
@:mi LD, FAERIC, 1 T/2 DLON-WEAR, 1 1/2" WEAR)

(8} FABRIC PLACED FULL WIDTH 24° WITH B° OVERLAP

FASRIC ON_ EXISTING arru IbOUS
{FaﬂHcPL':rr’zmumDE LAID, EH MON-WESR, 1 1727 WEAR)

(8) FABRIC PLACED FLLL WIDTH 2 24 WITH 8" CVERLAP
f RIC PLACED ON | ;L"“p
BLADE LAID, F rm:. LATE P ow—werm, 1 1727 WEAR)

Figure A.4 Test Sections and Fabric Placement

A-3




Appendix B
Paving Fabric Data/Source

(The authors and the Minnesota Department of Transportation and/or Center for
Transportation Studies do not endorse products of manufacturers. Trade or
manufacturers’ names appear herein solely because they are considered essential to this
report.)



TRUPAVE DELIVERS

ADDED PROTECTION FOR ANY PAVEMENT.

TruPave® ergineerad paving mat from Cewens Corning

Trumbull is 3 pavement intardayer desipned to create 3
moisture-rasistant barrier, retard reflective aracking and
stand up ta high-termperature hot-mix desigre. Ard at the
erd of the pavernent's life, it's millable and reeyclable.
The result of thesa banafits? TuFowe engiresred paving
mat can extend the performance of pour pavament
rehabilitation inwestment by up to 500 peroent.

Highway, parking lot, rursay or driveway—TnaPave
ergineerad paving mat is designed to praserss and
exterd the life of any hot-mix asphal concrete suface.
It can also help reduce long-termn maintenance and
rehabilitation costs.

Trambull  TRUPAVE ENGINEERED PAVING HAT

TRUE PERFORMANCE. TRNE MLOTECTION,
—

PERFECT FOR MAINTEMANCE JOBS.
ErPivs agrwered i e o o i e 4 e g of g e oo el arrunis s

o e 13 o B shar o o spplr

Figure B.1 Owens Corning Trumbull TruPave Paving Fabric Data
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Bituminous : Mn/DOT Spec 2350 / 2360 Gyratory Mix Design

In 2005 test sections on Red Lake CSAH's 7 and 8 (SAP's 63-607-05 and 63-608-09) were paved
with 1.5-in. of wear and 1.5-in. of non-wear hot mix asphalt (HMA) placed above 0.5-in. of
blade leveled HMA material.

The HMA was designed for traffic level 2 (40 design gyrations) and used PG 58-34 asphalt
binder. Wear and non-wear courses were constructed from aggregates having 12.5-mm nominal
maximum aggregate size (NMAS). The leveling course was constructed from

aggregates having 9.5-mm NMAS.
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FWD Test Report Results and Data

A Pavement Evaluation Report

. Deflection Testing and Analysis
L CSAH5,7,8,10,11,13
i Red Lake County, Minnesota

| Prepared for

Red Lake County Highway Department

Professional Certification

I'hereby certify that this plan, specification or report was

ol prepared by me or under my direct supervision and that I am
a duly Licensed Professional Engineer under the laws of the
State of Minnesota.

o b

1 Chunhua Han, PhD PE
Associate Principal
License Number: 22493 -

December 14, 2005

Project BL-05-05134

L Braun Intertec Corporation

B-3



—
|
]
[

Red Lake County Highway Department
Project BL-05-05134

December 14, 2005

Page 5

Effective GE is high for all of CSAH 5, ranging from 19.5 inches (96+00 to 86+00) to 28.0 inches
(420+04 to 312+00). GE varies accordingly with changes in asphalt and aggregate base thickness,
suggesting these layers are typically intact. Based on the anticipated traffic, the GE for most of the
sections is adequate for 9-ton design. The exception is the short section from 96+00 to 86-+00, which has
substantially less asphalt than its adjoining sections (3 total inches). The asphalt layer is also particularly
distressed compared to the rest of the section and thus likely weakened. Based on the table Flexible
Pavement Design Using Soil Factors in the Minnesota Department of Transportation State Aid Manual,
required GE for a 9-ton road with a Soil Factor of 130 and traffic consisting of less than 150 heavy
commercial vehicles per day is 22.0. Despite the sufficient calculated load capacity, this section should
be considered for repair in the near future to prevent severe failure from occurring,

Effective GE for CSAH 7 and 8 was not derived usinig Mn/DOT methods, but was converted from the
Effective Structure Number (EffSN) determined by AASHTO methods as discussed in C.1.d. Seasonal
Correction Factors required to adjust the deflection for spring season were found to be inadequate in
correcting the data from the late June deflection testing, although AASHTO and Mn/DOT methods agree
closely for the testing performed for this report (within 1 inch of equivalent aggregate base). To remain
consistent, we converted the EffSN values discussed in C.1.d to GE using default factors.

Table 1 is a complete summary of analysis results for every tested section, arranged by test option.
Table 1 - FWD Analysis Results

FWD Analysis Results
Test Total AC| Daily 9-Ton
Option Section Termini (in.} ESAL EffR85 |EGESS OL TONNES
Polk Co Line (0+00) to
1 CSAH 10 CSAH 1(212422) 4.0 5 - - - 10.0
1 CSAH 10| CSAH 1 toN Co Line 7.0 5 - - - 10.0
0+00 (TH 59) to 1
2 CSAH 7 307+51.55 (CSAH 8) 6.5 9 19.9 262 - 10.0
0+00 (Polk Co Linc) to A
2 CSAHS 105+98.47 (TH 92) 11.875 11 27.5 279 - 10,0
0+31(Polk Co Line) to :
3 |CSAH11 20+50 5.75 14 15.8 - - 10,0
3 |CSAH 11 20+50 to 82+75 35 14 8.5 - - 8.1
3 CSAH 11 82+75 to 151475 5.75 14 16.1 - - 10.0
3 CSAH 11 151475 to 182+00 35 14 10.4 - - 10.0
3 CSAH 11 182+00 to 345+00 5.75 14 12.6 - - 10.0
3 CSAH 11 345+00 to 368+00 35 14 10.5 - - 8.6
3 CSAH 11 368+00 to 392+68 5.75 14 13.0 - - 10.0




Red Lake County Highway Department
Project BL-05-05134

December 14, 2005

Page 6

FWD Analysis Results

Test (Total AC| Daily 9_-Ton
Option| Section Termini (in.) ESAL EffR85 |EGES5| OL TONNSS
3 CSAH 11 392+68 to 421+38 4.25 18 10.4 - - 10.0
3 CSAH 13 URBAN SECTION 4.0 26 1.1 - - 84
618+00 (S of CSAH 19)
3 CSAH 13 to 415+00 4.0 14 121 - - 10.0

(N of CSAH 18)

Nof CSAH 18 to

3 [csAH13 o8 8.0 7 39 | - - 100
4 | CSAHS 533;::{}5‘:“;‘;;?;’; Col g75 | 8 127 | 285 | 00 10.0
4 | CSAH5 | 4428710420104 | 575 | 8 1mo | 22| oo | 100
4 |csaHs | 420104t0312¢00 | 875 | s 160 | 289 | 00 100
4 |CSAHS | 312400 to 96400 600 | 15 | 133 | 266 | o0 10,0
4 | CSAHS5|  96+00to 86+00 300 | 15 | 140 | 197 o0 10.0
4 | CSAHS 36"3?:‘;5%*“0 600 | 15 | 140 | 269 | o0 10.0

‘Derived from AASHTO EffSN; see discussion in C.1.d.

C.1.d CSAH 7 and 8 (Fabric and Overlay)

To compare pre- and post-construction testing for the 3.5” fabric and overlay completed on CSAH 7
and 8, Braun Intertec used methods derived by AASHTO for the backcalculation of EffSN from
deflection data.

By many models, subgrade modulus is assumed strongest in the winter, weakest during spring thaw, and
as slowly recovering in strength between these two seasons. In Minnesota, it is expected that subgrade
modulus should be measurably higher in early November than in late June. This is part of the basis for
the Mn/DOT Seasonal Correction Factors (SCF) table described in Section D.4. However, these factors
are very general, which makes them difficult to apply for comparison on a specific roadbed when
pavement thickness changes substantially. The AASHTO method was used to calculate the tc:mpérature
corrected effective strength of the pavement structure above the subgrade, ideally minimizing the effect
of seasonal variations in subgrade resilient modulus.

EffSN was calculated for the data collected prior to and following overlay for CSAH 7 and CSAH 8 to
determine net change in structure resulting from the overlay, as well as any discernable structural change
from the fabric. Net change in EffSN (15th percentile) following overlay was 1.48 on CSAH 7 and 1.12
on CSAH 8, a proportional difference of 62.8 and 32.8 percent, respectively. Assuming a structural layer
coefficient of 0.44 for intact asphalt, these changes represent a net structural gain of 3.4 and 2.5 inches
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FWD Analysis Results
Test (Total AC| Daily 9_-Ton
Option| Section Termini (in.) ESAL EffR85 |EGES5| OL TONNSS
3 |CSAH 11 392+68 1o 421+38 425 18 104 - - 10.0
3 |CSAH13| URBAN SECTION 4.0 26 111 - - 84
618+00 (S of CSAH 19)
3 |CSAH13 to 415+00 4.0 14 12.1 - - 10.0
(N of CSAH 18)
Nof CSAH 18 to
3 CSAH 13 Polk Co Line 8.0 7 13.9 - - 10.0
533+33 (Pennington Co
4 CSAH 5 Line) to 442+87 8.75 8 12.7 28.5 0.0 10.0
4 CSAH 5 442+87 to 420+04 5.75 ] 11.0 222 0.0 10.0
4 CSAH 5 420+04 to 312400 8.75 8 16.0 289 0.0 10.0
4 CSAH S5 312400 to 96+00 6.00 15 133 26.6 0.0 10.0
4 CSAH 5 96+00 to 86+00 3.00 15 14.0 19.7 0.0 10.0
86-+00 to 80+00
4 CSAH 5 (TH 222) 6.00 15 14.0 26.9 0.0 10.0

‘Derived from AASHTO EffSN; see discussion in C.1.d.

C.1.d CSAH 7 and 8 (Fabric and Overlay)

To compare pre- and post-construction testing for the 3.5” fabric and overlay completed on CSAH 7
and 8, Braun Intertec used methods derived by AASHTO for the backcalculation of EffSN from
deflection data.

By many models, subgrade modulus is assumed strongest in the winter, weakest during spring thaw, and
as slowly recovering in strength between these two seasons. In Minnesota, it is expected that subgrade
modulus should be measurably higher in early November than in late June. This is part of the basis for
the Mn/DOT Seasonal Correction Factors (SCF) table described in Section D.4. However, these factors
are very general, which makes them difficult to apply for comparison on a specific roadbed when
pavement thickness changes substantially. The AASHTO method was used to calculate the tc:mpérature
corrected effective strength of the pavement structure above the subgrade, ideally minimizing the effect
of seasonal variations in subgrade resilient modulus.

EffSN was calculated for the data collected prior to and following overlay for CSAH 7 and CSAH 8 to
determine net change in structure resulting from the overlay, as well as any discernable structural change
from the fabric. Net change in EffSN (15th percentile) following overlay was 1.48 on CSAH 7 and 1.12
on CSAH 8, a proportional difference of 62.8 and 32.8 percent, respectively. Assuming a structural layer
coefficient of 0.44 for intact asphalt, these changes represent a net structural gain of 3.4 and 2.5 inches
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Effective R-values are in the range of or slightly higher than expected based on the assumed
subgrade soil type (Soil Factor = 130). No areas of excessively low subgrade R-value are
apparent in the data, nor were any areas of failed subgrade observed as indicated by pavement
surface condition.

Following the 3.5-inch overlay, EffSN (in asphalt equivalent) for CSAH 7 and 8 changed by 3.4
and 2.5 inches for CSAH 7 and 8, respectively. Percent change in EffSN between fabric and
traditional overlay sections was nominal. After two tests, there appears to be no difference in
cffective structure between fabric and traditional sections.

We recommend the following:

Re-test CSAH 7 and CSAH 8 under temperature and moisture conditions similar to those of one
the first two tests to get a more direct comparison of structural criteria.

For the sections of CSAH 5 from 80+00 to 96+00, we recommend mill-and-inlay to eliminate
cracks and to increase granular equivalency between 86+00 and 90+00. Mill depth should be
chosen to eliminate cracks in the upper asphalt layers (3 inches to the previous overlay interface).
Between stations 96+00 and 312+00, there is a point where pavement surface condition worsens.
Mill-and-inlay should be performed to eliminate cracks in the upper layers as surface conditions
deteriorate in these sections.

For the pavement sections of CSAH 5 from station 312+00 to the north county line, load capacity
and surface condition are both adequate for the expected traffic volumes. As the frequency of
cracks increases, application of a chip seal or thin asphalt overlay would help extend pavement
life.

Monitor the areas of potentially weak subgrade north of the bridge and near CSAH 9 on
CSAH 13, and between station 20+50 and 82+75 on CSAH 11, for signs of pavement/subgrade
degradation (C.1.b).

Continue to monitor and perform routine maintenance of all pavement sections in the network.

Basis of Deflection Data Analysis

Our analysis is based on information collected in the field or furnished by personnel of the Red Lake
County Highway Department. Spring season axle load recommendations are for an 85 percent reliability
level based on recommended AASHTO design factors.
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Braun Intertec Corporation - Project No. BLO5-05134

Tes! Dale: Mov 3, 2005 Client: Red Lake County Highway
Daily ESALs: 9.0 Roadway: CSAH T
Totzl AC: 6.5,
Surkace Condition Rating: 5.0 From: 0+00 (TH 59)
Seasonal Comection Factor: 1.55 To: 307+51.55 (CSAH &)
[Prev. Dray's Avg. Air Temp.: 47 °F TONN
Pymit, Efiective  S-Tan  Madmum
Location Suf,  Test Effecive Granular  Oweriay  Axle Load
(feet) Temp. Load Sensor Readings, (mils) Subgrade  Equiv.  Thickness Capacity
i ! Left I Right Lane Time (b} dif) 2 di)  di) diE)  dif) &) Reake  (n) {in) (Tans) - Commenis
.. { i STATION 0«00 AT START OF PAY
! i 200 Right-1 749 3N Az 761 657 574 45 34 2B 1 254 @4 oo 10.0
I ‘ 200 Right-1 T:49 s Ta2 759 6.55 572 448 346 2M 1.10 9 204 0.0 10.0
f 00 Right-1 749 38 @z NN 956 833 6.55 515 3B 167 66 23 0.0 100
200 Lef1 W02 W5 BSE 63 544 483 a5 39 206 102 288 HE 00 10.0
200 Left-1 0 W5 B8 BT 541 481 50 315 2M 1.00 24 274 04 100
200 Left1 1027 35 96k 937 7ar FAL] 581 475 3 1§ FIE 235 i) 100
600 Fight-1 7:50 3[s T3 6.25 §.50 502 423 st 281 1.28 263 243 00 100
B00 Right-1 750 338 6959 6.20 545 448 4.3 354 248 128 264 23 a0 100
i E00 Right-1 T50 338 10356 935 B21 752 .44 541 381 194 254 A a0 100
' | 1200 Right-1 i T < W X 671 581 5.26 444 in 251 148 258 238 a0 100
i 1200 Right-1 T3 BT 7043 658 ST 516 436 383 282 120 258 A7 o0 100
| 1200 FRight-1 753 37 10455 -1-1] BE1 7.79 (3] 540 383 193 252 w7 a0 100
| 1400 Lefi-1 1026 34 8573 6.95 81T 565 480 404 285 148 208 258 i) 0.0
1400 Left-1 1026 W4 6ssl 687 614 580 476 395 28l 148 20 7 00 0.0
’ 1400 Laft-1 1026 34 de 017 9,00 B2 .04 584 422 218 208 ns 0.0 10.0
- 1600 Right-1 T84 X6 B835 1.3 614 554 457 3 282 1A 0 226 o0 10.0
| 1600 Right-1 7:54 336 6760 719 606 543 449 3 248 120 .3 25 oo 10.0
i 1600 Right-1 T84 BE w4 1067 895 807 6.70 553 374 1.79 36 245 00 10.0
2000 Right-1 755 37 M 747 632 572 485 40 27 143 23 244 0.0 10.0
2000 Right-1 755 337 6758 T.07 622 562 473 w2 1M 25 42 ili] 10.0
2000 Right-1 765 337 G875 1052 923 B35 705 S84 406 211 218 %0 ] 100
2400 Lefi-1 s 573 65 713 594 54 427 34 25 10 %2 215 00 1040
2400 Left-1 25 373 ESA mm 594 50 A4.27 N 1n 1. %2 16 00 100
i) Ledk1 W25 313 9613 10.37 868 712 6.30 511 340 165 248 238 0.0 10,0
2600 Right-1 7.56 3[E 6045 643 572 520 437 3Be 251 1.30 »2 244 00 10.0
2500 Right-1 7:56 138 9 839 569 516 433 3T 248 18 1 241 0.0 100
2500 Fight-1 756 38 WA 9.39 835 758 643 53% 374 192 242 260 0.0 10.0
3200 Fight-1 Tar 336 E7E9 TH o M 600 516 434 34 1650 9.9 259 oo 10.0
3200 Right-1 TAT e B4 122 646 582 509 428 3N 160 w0 %9 00 10.0
3200 Right-1 TET 6 G842 1077 962 880 7.56 637 451 3 185 Pl 0.0 10.0
3200 Ledt-1 1023 &6 BSED T.85 681 520 522 433 W 151 195 2537 o0 10.0
3200 Left-1 023 6 B 157 674 6.13 519 429 2% 152 194 23 00 0.0
3200 Left-1 1023 W6 56N 1y 1006 418 107 648 450 2. 188 ne 0.0 10.0
3800 Fight-1 T5E 33 6AM 714 630 576 493 412 297 157 nr b oo 10.0
3800 Fight-1 7.58 343 ol .07 620 567 484 410 2% 157 Hno 255 oo 10.0
- 3800 Right-1 758 33 886 1041 819 839 718 605 43 21 06 a3, 0.0 10.0
"i 3800 Left-1 1022 31 B0 6.07 531 4.58 430 i85 256 1M iy 57 0.0 10.0
i 3800 Left-1 1022 3B/ essl 6.05 537 485 418 354 1M 147 239 255 0o 10.0
3800 Left-1 1022 B w4 913 197 1.7 626 53 3 217 4 a4 0.0 10.0
4300 FRight-1 758 3Bs ETE 6.82 621 551 458 37 88 13 k] 238 00 10.0
r. i 4200 FRight-1 59 6126 B.ET 6.06 540 450 368 18 1B 22 ny 00 10.0
i 4200 FRight-1 T:59 36 a2 am 847 &01 667 &8z W 1% 35 256 o0 10.0
4600 Lol 1021 34 6605 580 526 478 4.04 33| 2B 1 %3 27 a0 10.0
4600 Left-1 10 374 BB16 579 52 476 A0 3y M 13 bt} 248 00 10.0
4500 Left-1 i 3r4 araz L] 775 v 602 508 357 172 255 266 0.0 10.0
4500 Right-1 a0t 35 om0 7.03 B11 557 472 M w4 14 24 245 00 10.0
4800 Right-1 801 335 6693 6.87 603 547 465 38 2 142 23 248 0.0 10.0
4500 Right-1 ol Bs  9mmT 102 B.85 805 B35 574 4M 210 220 263 oo 10.0
5200 Right-1 B:02 BT G\ 7.30 6.55 602 516 43 3N 159 184 263 00 10.0
5100 Right-1 [ < W A/ A 643 591 506 42 307 18 19.3 %3 ] 10.0
5200 Right-1 [ < .- ] 1088 8.57 B75 754 639 480 237 181 20 oo 100
5400 Ledt-1 1020 374 e B.78 618 576 484 404 2487 1.54 ma 2 i) 100
5400 Lefi-1 1020 4 61 6.64 610 565 476 39 M 155 09 %3 0.0 10,0
5400 Lef-1 k20 374 %A 943 9.06 B4l kAL 547 413 23 204 280 0.0 100
] 5800 Right-1 B:03 335 &7 634 570 5.30 455 402 3 188 M6 6 00 10.0
il 5800 Right-1 B:03 335 Gea2 6.23 661 5.20 4.56 i 2w 167 205 a7 a0 100
i 5800 Right-1 803 335 983 912 824 164 674 587 442 247 202 a7 Lili] 10.0
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Test Date: Nov 3, 2005
Daily ESALs: 9.0

Total AC: 650,
‘Surface Condition Rating: 5.0
Seasonal Correstion Feclor: 1,55
Prev. Day's Avg. Alr Temp.: 47 °F

Braun Intertec Corporation - Project No, BL-05-05134

Client; Red Lake County Highway
Roadway; CSAH 7

From: 0400 (TH 59}
Ta: 307+51.55 (CSAH 8)
TONN

Pyt Effective  9Ton  Madmum
Location Suf.  Test Effective Granular  Overlay  Ade Load
Temp.  Lead Sensor Readings, (mils) Subgrade  Equiv.  Thickness  Capaclly

Left | Right Lang Time  *F {lof) d(1) 2 a3 did  diS)  dif)  di Reabe  fin) {in.) (Tons) Commenls
6200 Right-1 B4 336 6846 582 530 451 43 a2 180 230 a2 L] 100
6200 Right-1 804 BE 676 573 520 479 4.2 362 2T 148 232 69 (1] 10,0
6200 Right-1 84 336 9930 84S 769 71 625 54 406 218 27 el 00 100
600 FRaght-1 &05 334 6748 (1] 59 536 4.50 il 285 119 241 349 L L] 100
6500 Right-1 805 334 G683 6.58 582 5.8 443 3 z: a7 244 238 0o 100
G600 Right-1 805 34 sa0g 981 a7 747 653 552 379 17 238 5.7 ] 100
5600 Left-1 118 374 6463 T84 6.39 567 4,68 g2 2% 1: 256 28 [ 1] 100
6600 Left-1 1008 374 G862 TE2 G4l 570 469 3B3 280 130 no 230 00 10.0
6600 Left-1 1618 374 %635 1.3 G944 8.40 6595 570 B 196 5 M7 00 10.0
Tamn Right- 807 36 6mee 680 618 554 4.58 380 267 1w & 244 o0 10.0
7200 Right-1 BO07T 336 6683 6.68 611 545 4.55 i 288 1w no 245 0.0 10.0
T30 Right-1 BOT 36 a0 981 905 &n 67 BET 387 207 25 %4 o0 10.0
7400 Right-1 B0 335 674 681 602 550 470 397 279 13 Fak} 52 oo 100
T4l Right-1 808 35 656 B.78 602 550 470 | s 13 24 50 [0 0o
7400 Right-1 808 335 omes 9.9 B&T &n 6.85 56T 414 208 Ha 0 00 10.0
7400 Lefi-1 1047 372 6540 04 (7] 583 474 385 275 145 73 249 a0 0.0
T400 Laft-1 RS T B T 606 6.14 556 459 382 273 145 Ha padi] oo 100
7400 Left-1 w7 &2 955 10.31 9.06 B23 6.98 587 413 27 206 268 00 10,0
BIOO Right-1 L Y 1] 673 5 53 454 3T 25 125 3 38 0.0 10.0
8000 Figh-1 &0 BE B BE4 586 53 443 36T 280 1 45 236 0.0 0.0
BOCD Right-1 09 36 9853 987 872 T 685 552 378 184 37 256 o 100
B200 Left-1 1016 33 6520 563 .93 448 360 315 216 107 B5 235 08 100
8200 Left-1 1046 373 485 5.58 489 444 375 an 213 107 ik 233 00 0.0
a200 Left-1 1046 373 sk B3 73 5.59 SE) 468 325 163 a7 55 00 100
B400 Réght-1 810 Be  mn 6.492 5.93 5.3k 433 341 2B 118 %4 nr 1] 0.0
8400 Right-1 B0 338 67iS 6.85 543 5.3 4.33 4r 2a 119 w2 218 0.0 10.0
8400 Right-1 &10 338 9853 10.15 876 7.8 644 518 342 7 7 237 0 100
9200 IRight-1 12 38 e 7.00 6.24 578 494 418 299 137 20 87 oo 100
5200 Right-1 812 38 6T 6,50 613 570 4.88 413 288 1M 21 257 i1} 100
S Right-1 812 338 omee 1033 922 851 732 622 43 24 201 6 0a 100
3400 Lef-1 115 372 6594 736 667 6.1 521 441 309 15 19.0 2.5 oo 100
9400 Lef-{ 15 372 6594 1.36 BBS 610 522 442 310 158 189 266 i1} 10.0
2400 Lefi-1 115 372 9838 10.83 983 902 .74 660 467 238 162 84 oo 100
F600 Right-1 &15 39 8693 765 683 6.22 53 445 3 167 188 258 00 10,0
9800 FRight-1 &5 339 6ns TG4 6.90 6.28 536 452 319 189 187 6.1 op 0.0
BA00 Right-1 815 338 arm 115 1004 814 781 681 463 246 8.5 s oo 10.0
10400 Right-1 816 M2 6T 654 584 533 455 a0 260 140 230 P oo 10.0
10400 Fight-1 B16 M2 oG58 6.50 580 528 448 arm 285 1m Pt 248 a0 10.0
10400 Right-1 &6 32 810 964 B.53 78 6.65 55 397 207 6 268 Liti] 10.0
10800 Lef1 1013 7 se 685 588 a3 463 380 267 1M i} 4 0o 100
10600 Lefi-1 1013 371 e4T4 653 577 52 445 i w13 225 230 00 10.0
10600 Left-1 043 3 g1 981 B.65 189 6,69 563 3% 20 2o %58 0g 10.0
0 Right4 a8 345 6693 672 (1 568 486 47 in 172 194 o6 00 100
11000 Right-1 B8 M5 6737 6.74 607 570 485 424 in 176 195 s oo 100
11000 Right-1 &8 W5 w@n 9.93 488 B.34 7A7 622 482 257 191 203 00 100
11400 Right-1 819 Mz enar 559 823 4.72 393 35 217 1m0 088 25 0.0 100
11400 Right-1 B19 342 559 595 517 469 a8 320 215 10 A0 24 oo 0o
11400 Right-1 819 M2 9853 885 .72 659 586 486 3 1m2 F:al 245 00 100
11400 Laft-1 iz 374 6583 651 5665 509 417 in 20 6 ik} 23 00 100
11400 Left-1 1012 374 654 645 563 5.06 415 338 219 107 272 23 an 0.0
11400 Lafi-1 1092 374 9581 9.50 8.28 T.48 619 506 1M e 6.0 244 ['L] 100
11800 Right-1 B:20 M5 6NMS 643 574 5.30 450 % 285 130 233 5.0 0.0 10.0
11800 Right-1 B2 M5 6693 5.3 572 506 446 i3 28 1. 25 254 o0 10.0
11800 Right-1 B M5 Gies 9.49 848 7.80 (1] 561 i 19 225 oA o 0.0
12200 Laft-1 011 378 6562 5.28 564 816 441 6 8 2 2356 %53 0.0 10,0
12200 Left-1 Wt T8 65 630 585 517 442 70 25 1xw HE 253 0.0 100
12200 Lefi-1 o1 e ora 945 837 T8 6.57 554 3 1m 29 oA o0 10.0
12400 Right-1 &2 M3 6T 647 672 522 442 369 28 135 et} M6 0.0 10.0
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Braun Intertec Corporation - Project No, BL-05-05134

Test Date: Nov 3, 2005

Dally ESALs: 80

Total AC:

Swface Condition Rating; 5.0

6.5in.

Seasonal Comestion Faclor: 1.55
Priv. Day's Avg. Air Temp,: 47 °F

Client: Red Lake County Highway
Roadway: CSAH T

From: 0+00 (TH 58)
To: 307+51.55 (CSAH 8)
TONN

Pumt. Efgclve  8Ton  Maximum
losation Suf.  Test Efeclive Grarular  Overlay  Awe Load
(feet) Temp.  Load Sensor Readings, {mis) Subgrade Equiv. Thickness Capacity

Left ' Right Lana Time  °F (L) d{1) o2 dE ¢4 dif)  df)  df) Rvae {in) {in) {Tons) Commenls
12400 Right-1 821 343 6649 633 563 515 47 368 257 1M 28 18 0.0 100
1400 Right-1 821 M3 W 951 A3 A0 655 554 389 189 234 %6 00 100
12800 Right-1 B2 342 6611 654 BT 817 436 361 246 117 M8 26 0.0 100
12800 Right-1 g2 M2 e 65 574 519 435 358 24 117 %A s 00 10.0
12800 Right-1 822 342 906 Q68 848 TES 645 536 368 176 M3 54 0.0 100
12800 Laft-1 010 373 6805 661 ST 57 4M 384 2% 112 252 232 0.0 100
12800 Lef-1 1010 373 B2 651 5T SN 47 350 23 1M1 253 23 00 10.0
12800 Left-4 W10 373 9846 988 845 7S 636 526 35T 170 246 54 00 10.0
13200 Left1 1009 372 6838 82 552 488 417 347 23 18 264 28 00 100
13200 Lemt 1008 372 6616 613 543 491 AT 341 230 100 268 28 00 100
13200 Left-1 1008 372 9689 913 &0 735 619 516 352 165 254 57 00 100
13400 Right-1 823 M2 &7 6H 565 516 439 368 254 120 245 245 oo 10.0
13400 Right-1 B23 342 6603 629 560 511 435 384 282 120 M6 45 00 100
13400 Right-1 &2 M2 978 939 B3 TH1  BS0 545 B0 180 237 %4 0.0 100
13800 Right-1 824 343 6882 648 BB 535 462 AW 282 145 218 264 00 100
13800 Right-1 824 MI  ESB 63D 573 525 452 383 275 143 23 58 00 100
13800 Right-1 824 343 @B 944 844 773 GBS 5E5 492 212 219 @7 00 10.0
14400 Right-1 B25 346 66 768 706 646 553 470 344 108 169 ns 00 100
14400 Right-1 B25  ME 6583 753 698 B30 S48 465 a4 1w 170 a7 00 100
14400 Right-1 825 ME 92 100 1019 935 805 B85 507 28 166 26 0.0 00
14400 Left-1 007 374 6805 T 645 5B9 S04 411 283 153 20 %8 00 00
14400 Lef-1 007 574 6562 T3 639 563 499 418 291 154 202 58 00 10.0
14400 Left-1 1007 374 %46 1043 930 858 736 619 436 230 198 28 (1] 10.0
14800 Right-1 82 M5 668 725 63 579 48T 406 279 141 M2 45 00 100
14800 Right-1 26 M5 6616 TA5 B33 ST6 483 44 278 140 212 7 00 100
14800 Right-1 826 M5 878 1052 931 R4S M4 598 419 208 207 %6 00 100
15200 Left-1 10:06 372 BST3 669 594 547 462 391 287 148 208 %3 0.0 10.0
15200 Lefl-1 1005 372 6583 BBD 591 545 459 388 288 150 209 264 00 100
15200 Left-1 006 372 @65 B0 BN BO6 662 ST 43 22 N5 @1 0.0 100
15400 Fight-1 B2 M7 838 1MW 705 &M 507 407 27 136 210 236 00 10.0
15400 Right-1 &8 M7 6BE2 765 688 618 502 403 275 13 M3 26 0.0 10.0
15400 Right-1 B2 4T 9T 1129 1024 91 743 ED1 41 203 X6 254 00 100
15800 Right-1 B2 MB  EME T3 655 599 512 429 301 148 199 56 00 100
15800 Fight-1 B2 3ME 853 T 647 589 54 4N 208 147 19 %57 (1] 100
15800 Right-1 B2 M6 9N 075 952 BT 745 6M 445 247 194 05 00 10.0
16400 Right-1 830 M8 674 650 586 540 467 396 282 142 219 %1 00 100
16400 Right-1 B30 3B 64 652 580 542 470 388 283 144 28 %2 0.0 00
16400 Fight-1 &3 348 810 988 BEI 799 683 5BB 422 213 213 28 0.0 100
16400 Left-1 1005 37.2 6583 795 09 646 544 452 343 158 184 %6 00 100
16400 Lefi- 05 372 6840 782 893 63 533 440 306 156 187 54 00 100
16400 Lef-1 1005 372 9569 1158 1028 539 788 683 484 23 180 24 00 100
16800 Right-1 831 37 6649 6B 595 533 430 356 23 113 252 25 00 100
16800 Right-1 831 M7 6M 6 5% 52 43 382 23 142 53 s 0.0 100
16800 Right-1 &3 347 % 1010 879 78S 650 530 A5 170 248 244 00 100
17200 Laft1 1004 370 B84 BB4 585 548 472 A0 281 140 23 %4 00 100
17200 Left-1 004 7O B80S 65T 595 546 472 399 280 1M 215 %2 00 100
17200 Lef1 1004 370 9846 962 878 810 702 55T 421 209 208 260 0.0 100
17400 Right-1 832 34 6633 636 568 520 43 3N 255 122 244 248 00 100
17400 Right-1 B32 34 6682 628 586 518 437 368 25 123 241 249 (1] 100
17400 Right-1 &32 34 oM 9l B30 71 646 544 380 182 136 %6 0.0 100
17800 Right-1 833 350 6883 693 614 552 464 382 257 133 Zi5 238 00 100
17600 Right-1 833 350 6504 681 604 545 457 37T 284 122 234 28 00 10,0
17800 Right-1 833 30 S 010 BBY BO4 676 560 380 184 231 %6 00 10.0
18400 Left1 1003 378 6649 6B2 585 540 446 371 246 120 243 216 00 100
18400 Lef-1 1003 378 652  B67 585 530 438 363 243 119 242 26 00 100
13400 Left-1 003 378 9733 994 889 7AT  EE0 546 AT 181 ;7 256 00 100
16400 Right-1 B35 350 6638 683 590 A28 436 355 23 109 254 224 00 100
18800 Right-1 835 359 BSB0 675 586 524 434 353 231 140 259 25 00 10.0
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Braun Intertec Corporation - Project No, BL-05-05134

Test Date: Nov 3, 2005

Daly ESALs: 9.0
Total AC: 65in.

Surface Condition Rating: 5.0

Client: Red Lake County Highway
Roadway: CSAH7

From: 0+00 (TH 59)
To: 307451.55 (CSAH 8)
TONN

Pymit Efigctive  $Ton  Madmum
Location Surd.  Test Efective Granular  Overay  Ade Load
(fecl} Temp.  Load Sensar Readings, {mils) Subgrade  Equiv.  Thikness  Capacity

Let | Right Lane Time b dil)  d@ 4@ 44 d5)  dif}  df) - Reake (i) {in) (Tons) Commen's
18800 Right-1 B35 359 9785 997 861 172 642 5 349 166 5.1 244 oo 0.0
19200 Lefk1 101 371 B&2T 678 5.96 543 454 iTe 252 112 238 240 o0 10.0
15200 Lefi-1 oM 371 6594 B.EE 591 5.3 450 ez s 142 39 241 o0 100
19200 Lefi-1 1001 31 oM 990 860 &00 674 563 3180 170 k) 2.1 oo 100
18800 Right-1 836 344 882 6.74 a0 547 4451 I e 1. a2 244 [ 1] 100
19800 Right-1 B3 M4 6649 (2] 585 542 457 am 261 1.2 232 M4 0.0 100
15800 Right-1 B3 M4 9713 988 878 803 680 568 39 1.89 226 %3 0.0 10.0
20000 Left-1 100 366 6638 802 707 637 5.26 430 283 13 03 pat] 0.0 0o
20000 Lefi-1 1000 368 6562 7.85 691 622 515 419 24 1A a7 235 o0 .o
20000 Left-1 1000 368 9635 1161 1025 o 165 5% 4% 1@ pah] 56 LiE] 100
20800 Right-1 B:38 M1 6549 6.46 565 505 419 W 25 1 a8 nr L] 100
20800 Rigat-1 B:38 M1 6682 637 S50 & 415 A R ] .2 ik} o pli]
20800 Right-1 BEXM 0 M1 omes 845 B 74 615 500 3z 155 pid ] 235 0.0 w00
21400 Right-1 L) 350 6627 565 576 514 427 35 H 1 58 225 0.0 100
2400 Fight-1 &3 350 6805 654 569 5.08 422 a4t w 110 58 pra) 00 10.0
21400 Right-1 839 a0 iz 9.79 B854 T4 6.39 525 3M 18 Mg 247 00 0.0
140D Lefi-1 950 358 6645 T.07 6.08 543 451 3% 237 10 48 224 0.0 10.0
#1400 Lefi1 959 ¥ 6540 6.93 599 5.35 443 a8 1M 110 b a4 0.0 0.0
Habd Laft-1 9:59 Wwa gra 10,46 899 B 657 29 3% 18 2440 3 oo 0.0
21800 Right-1 a:40 ¥B5 663 6.57 581 597 443 162 245 118 M7 238 00 10.0
21800 Right-1 E4) 385 6549 652 580 525 441 361 24 17 49 238 0o 100
21600 Right-1 B40 35 g2 470 857 78 6.60 344 369 177 o Fikg 0o 100
22400 Left-1 458 315 6640 o7 644 599 527 45 33 185 i3 20 oy 100
22400 Leit-1 o5 3T5 BS54 659 636 582 51 455 337 186 17.2 280 [H11) 100
2400 Lef- 958 LIS T 10.28 835 872 7.70 G672 s 273 168 308 0.0 0.0
22800 Right-1 B:d1 W7 653 7.39 6.26 L 468 3B | M FiE] £38 0.0 10.0
22800 Fight-1 B4t T B 7.30 6.20 556 463 g 289 143 He 237 0.0 10.0
22600 Right-1 B T AT 10.70 a.04 813 651 570 407 215 FiR| 258 00 100
23200 Leftd 956 0 BEIG 619 559 517 450 38 285 183 23 273 00 10.0
23200 Leit-1 456 a0 E5H4 607 550 5.08 4.43 38 @ 151 26 74 o 100
23200 Left-1 .56 are 959 904 8.15 155 660 574 4M 21 205 23 (1) 10.0
23800 FRight-1 643 31 6645 6.25 659 512 4,40 368 25 1.3 39 5.0 L] 0.0
23500 IRight-1 43 3 65 6,20 556 a7 437 36T W 13 i) 54 0.0 100
23800 Raght-1 543 B R 8.07 B.14 745 641 53 i e 235 %8 0.0 100
24400 Lefi-l 955 369 65 .19 650 600 5.20 440 313 182 189 %9 0.0 100
24400 Left-i 555 369 651 706 63 588 507 430 e 1H 191 #HI o0 0.0
2400 Lef1 855 3695 06M 10.53 851 8 763 LE L x -] 186 8.7 L) 100
BN Right-1 Bi4d4 353 BES0 594 532 485 413 349 247 135 52 248 0o 100
24600 Féght-1 B44 353 B8 5.89 5.28 481 408 346 248 1M B3 4.9 0.0 100
24800 [Right-1 B B3 9 .64 T80 T2 6.06 518 amz 186 T o 00 100
25200 Lefi-1 &5 368 6EE2 727 644 5.83 5.06 422 28 1w M4 256 (1) 100
25200 Left1 54 369 6534 718 6.36 585 458 4% 288 1% 04 55 L) 0.0
25200 Lef-1 %54 368 wTR 1064 948 872 746 626 435 207 200 4 00 100
25800 Right-1 8:46 B4 e T.28 654 605 B2 444 32 1.8 186 &0 0.0 100
25800 Right-1 845 354 BB40 713 543 583 511 435 316 187 189 2.0 0.0 100
25800 Right-1 B45 354 G66T 10.52 943 a7 7.56 647 472 247 183 289 0.0 100
26382 Lefi-1 &5 369 663 684 613 5.69 494 43 ame 150 199 nn 0.0 100
25382 Left1 552 369 6660 6.82 615 570 496 423 a0y 152 18.9 FrA] 09 100
362 Left-1 @52 389 9857 10,04 902 B35 1.28 626 448 244 194 288 (1) 0.0
26600 Rigit-1 B:47 382 66805 1.50 6.35 574 468 411 28 18 19.8 =0 [ 100
26800 FRight-1 B47 352 6638 TA45 633 573 485 408 293 157 201 250 0.0 100
26800 Fight-1 BAT 352 9700 10.65 9 836 EAL] 603 41 23 197 %9 00 100
Fipivi) Lefi-1 51 39 6638 692 622 574 495 419 88 142 205 2 oo 100
27200 Lef-1 551 369 6583 6.83 6.14 566 489 413 287 142 0y %2 o0 100
27200 Lefd 9:51 368 9700 10.05 .07 8.35 .24 614 420 215 04 280 00 10.0
2TEND Right-1 B:48 3B BBIS 695 6.26 57T 487 423 300 146 19.9 264 L] 10.0
27RO Right-1 46 348 663 694 6.28 579 sm 426 30 146 00 26.5 00 10.0
27800 Right-1 &4 M8 9TiT 10,37 233 B&2 145 637 458 am 195 ®3 00 10.0
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Braun Intertec Corporation - Praject No. BL-0S-05134

Test Date: Nov 3, E05

Daiy ESALS: 90
Total AC: B5in.

Surace Condition Ratiny: 5.0

Seasonal Comection Faclor: 1.55
Prev. Day's Avg. Air Temp.: 47 °F

Client: Red Lake County Highway
Roadway: CSAH 7

From: 0+00 {TH 59)
To: 307+51.55 {CSAH )
TONN

Pymit Effecive  9-Ton  Madmum
Location Sur. Teat Effective Granular  Ovedsy  Awe Load
{feel) Temp.  Load Sensor Resdings, {mils) Subgrade Equiv.  Thickness Capaciy
Left Right Lang Time “F (b)) o) o7 4l  di9) S} diE)  dif)  Reale  n) fin) (Tors) Comments
28400 Left-1 @50 HI 6758 6.39 A7 530 45 kX 250 148 24 o oo 10,0
28400 Left-1 G50 WS 6ed9 (¥ 567 522 453 385 284 145 25 &0 00 e
28400 Lefi-1 &350 85 9785 819 8.2 755 665 M 419 o Ha 87 00 100
26800 Right-1 850 350 6630 622 562 517 4.48 3B 271 14 225 2 0.0 10.0
28300 Right-1 EH 350 6594 619 555 a13 445 ate 2l M 25 261 0.0 10,0
28800 Right-1 B:50 B0 o4 427 8.23 763 664 566 412 213 Fakl 280 o0 100
2800 Left-1 949 &A1 6T B42 555 an 4.38 3 282 13 236 »2 00 0.0
29200 Lef-1 F2 B T8 ] G4t 560 513 441 3z i\ 13 236 #H3 oo 0.0
25200 Left-1 949 371 9810 .44 826 757 652 554 384 199 229 an2 o 0.0
20500 Right1 51 36 66 504 536 494 430 374 285 188 213 o4 1] 10.0
29500 Right-1 B51 36 649 603 534 493 41 a4 28 1N M3 s 0.0 100
29500 Right-1 §51 Be 900 886 TET 7.25 6.47 558 4% 282 k] 294 0.0 100
28600 Left-4 548 o 6805 6.03 539 454 4.28 36T 268 144 g 2.5 0.0 10.0
20600 Laf-1 Q48 70 6638 589 5.28 482 418 359 264 145 s %4 0.0 0.0
25600 Left-1 S48 370 975S B.E0 781 714 6.22 531 3% 2w i) 286 o0 100
30200 Right-1 852 359 6603 652 585 538 462 393 im0 13 a2 259 a0 100
30200 Right-1 852 380 6583 645 580 53 458 ise 273 1M P 58 00 0o
30200 Right-1 852 359 989 055 856 788 679 578 408 200 nr 6 L) 100
300 Right-1 B85 389 6T &78 341 318 287 2685  d 128 306 278 0.0 100
3400 Right-1 B55 358 6543 in 340 37 253 260 207 128 aor A 00 0.0
30400 Right-1 B:55 359 - 0535 5.52 5.04 472 43 385 310 190 a7 Pk} op 10,0
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Braun Intertec Corporation - Project No. BL-05-05134

Test Dale: Nov 3, 2005 Client: Red Lake County Highway
Dally ESALs: 1.0 Roadway: CSAH &
Total AC: 11.9in.
.. Surface Condilion Rating: 5.0 From: 0+00 (Polk Co Line)
|| seasonal Correction Factor: 145 To: 10549847 (TH 82}
| | Prev. Day's Avg. Air Temp: 47 °F TONN
Pym'. Effective  9Ton  Madmum
Location Suf.  Test Eficive Granular  Ovrlay  Adle Load
(feet) Temp. Load Sensor Readings, (mils) Subgrade  Equiv.  Thickness Capacity
Laft Right Lang Time *F ] dii} d[2) di3) - dd) dis)  d@E)  df)  Revalee  (in) in) - (Tons) Commants
[ 0+00 POLK CO LINE WHERE SHOULDE
i 200 Right1 900 34 668 319 291 279 257 235 200 138 |7 304 00 100
. 20 Right-1 900 364 602 318 289 276 25 232 19 13 B ;W@ 00 100
0 Right1 900 /A4 W2 486 425 405 375 340 289 200 341 34 00 100
y 800 et 93 30 6M4 AT AW 30 282 285 214 13 M2 25 00 100
| 800 Left 93 W0 6848 363 3M 318 290 263 21 131 34 26 00 100
800 Left1 §3 IO GF6 546 4% 469 430 389 35 194 309 31 00 100
1200 Right-1 S02 39 6T 399 AW 346 316 285 23 13 280 289 00 100
1200 Right-1 902 39 B 380 380 346 316 284 23\ 1% 22 27 00 10.0
i 1200 Right-1 902 359 i s91 53 508 464 418 33 202 286 313 00 100
i 1600 Lefti 933 W 676 AT 347 32 2% 21 228 143 285 M3 00 100
' 1600 Lefi-t 933 39 SR 378 346 AmM 207 271 228 143 283 M3 00 100
: 1600 Left1 23 369 UM SB0  S00 480 A% 388 32 210 21 M6 00 100
i 2200 Right-1 903 363 673 337 a05 289 261 23 191 119 %7 @9 00 100
i 2200 Right-1 903 363 678 338 305 290 264 240 193 120 %0 282 00 100
' 2200 Right-1 903 33 97 502 452 431 394 33 291 180 M6 303 00 100
. 2800 Lefil 931 /B GG 2% 263 247 225 202 161 102 47 88 0D 100
| 2800 Left1 w3 368 6563 293 261 24 22 201 189 100 451 256 00 100
i l, B0D Ledi-1 &3 368 M 444 305 372 3.40 307 244 1.54 430 8 op 10.0
3200 Right-1 904 356 6BB0 32 291 21 280 2% 188 120 %3 82 00 100
300 Righ-1 904 356 6671 3w 2% 2M 251 225 188 130 %4 B2 00 100
3200 Right-1 S04 356 oM 474 43 409 375 343 283 181 M6 W6 00 100
3600 Left1 930 370 6M8 383 2% a4 301 265 206 149 WY B0 00 100
300 Lt 930 70 6T 380 350 33 299 264 205 119 336 281 00 100
300 Left1 930 IO 979 55 517 500 443 3% A3 176 W3 2B 00 100
4200 Right-1 905 358 B0 415 3B 386 333 301 23 13 2 04 00 100
a0 Right-1 906 358 6605 412 376 383 326 206 235 13 24 W1 00 100
4200 Right-1 906 358 9TE 604 SB2 53T 4% 441 351 1% 20 3T 00 100
4900 Lefi1 92 66 62 222 198 189 178 165 139 0% 514 26 00 108
I 4500 Left1 928 B B4 219 1% 18 167 157 13% 084 53 258 00 100
§ 4800 Lottt %28 3B WA 3B 291 272 247 238 200 130 608 26 0D 100
5200 Right-1 908 36 6627 428 3% A0 341 309 251 18 50 H4 00 100
5300 Right-1 908 36 6562 422 37 366 33 306 248 183 %2 M2 00 100
5200 Right-1 908 366 96% 620 585 537 491 44 383 oM 24 25 00 100
5500 Left1 97 W0 6805 2: 256 248 24 204 167 108 419 268 00 100
5500 Left1 G 70 6495 285 2% 245 222 200 165 108 M5 21 00 100
5600 Leftd 7 WO W92 42 378 362 32 2098 246 150 404 A 00 100
[ 5700 Righte1 ¥ 369 65 523 4% 45 400 351 280 154 24 W4 00 100
i 5700 Right-1 %10 369 6540 524 4% 456 399 350 268 154 26 22 00 100
5700 Right-1 910 369 9855 773 728 672 580 518 2% 226 233 309 00 100
. 6200 Rght1 U1 39 667 3] 291 27 252 27 18 1M %7 /O 0D 10.0
I 6200 Right-1 e 39 B 3 2% 278 250 230 187 115 %1 283 00 100
i 6200 Right-1 @ 39 G766 484 435 415 381 345 28 172 B/ W2 00 100
8600 Right-1 12 364 6671 862 324 305 280 253 204 12 B2 w5 00 100
-y 6800 Right-1 %12 31 B3 361 3¥ 307 280 253 204 12 34 W6 00 100
13 8600 Right-1 912 31 W2 SN 483 45T 4N 376 305 183 326 W4 00 100
! 6300 Lefit 525 364 663 426 412 385 339 208 231 129 289 294 00 100
6300 tef1 9% B4 BT 4m 407 38 33 296 2 128 291 200 00 100
- 5600 Left-t 825 %4 9155 6M 605 565 4% 438 340 190 85 307 00 100
! 'l 200 Right-1 §13 35 B0 3T 3 AW 2 260 2 113 B4 83 00 100
1.3 7200 Right-1 913 365 B2 372 341 32 203 262 204 144 386 282 00 100
7200 Right-1 913 365 979 563 505 479 435 389 307 173 326 /B 00 100
- Te00 Left1 924 38 G5 445 41 389 3m 318 250 1M 21 204 00 100
I 7800 Lefi4 o4 39 B 440 47 385 380 313 246 143 262 02 00 100
! 7800 Leftt 924 369 0766 660 606 ST 522 489 37 215 264 39 00 100
8200 Right-1 S4BT BB9 461 41 38 3% 30 23 14 /1 2900 100
P 8200 Right-1 %14 367 B9 458 416 3% 30 309 230 14 82 249 00 100
| 8200 Right-1 914 37 W0 68 616 SB35 458 343 160 M4 24 00 100
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EBraun Intertec Corporation - Project No. BL-05-05134

Test Date: Nov 3, 2005

Daily ESALs: 11.0
Total AC: 11.8in.

Surface Conditon Rating: 5.0

Client: Red Lake County Highway
Roadway: CSAH 8

From: 0+00 (Polk Co Line)

Seasonal Comection Factor: 145 Ta: 105498.47 (TH92)

Prev. Day's Avg. Air Temp.: 47 *F TONN

Pvm't. Effective  &Ton  Madmum

Locsfion Surf.  Test Effective  Granular  Owerlay  Awle Load

Temp.  Load Sensor Readings, (mils) Subgrade Equiv.  Thickness Capacity

Left | Right Lane Time °F {Ibd} d[1) d(2) o3 di4) d{5) dif) &7)  Revalee (in.) fin} (Tons) LCommens

8500 LeftA 922 kTR 319 8 267 43 i 1 a2 417 264 00 100
8800 Left1 922 B9 &N 1% 283 256 24 213 173 142 413 263 0.0 10.0
8600 Lefi-1 v L ] 478 429 404 358 i 287 174 385 89 oo 10.0
9000 Left-1 53 0 6En 322 281 265 2.38 212 188 1038 433 255 a0 100
4000 Lefi-1 53 o eetd 3% 28 263 239 08 18 1w 45 250 00 100
9000 Lef-1 fvd] 30 9766 468 411 385 347 e 244 150 436 an oo 10,0
400 Right-1 316 356  Bi24 318 285 270 245 22 17 W 406 oo oo 0.0
400 Fight-1 91 WE &M 318 84 268 244 220 1T 108 407 269 00 10.0
400 Right-1 G168 3B5 ey 472 440 3497 360 im 28 159 402 264 0.0 ]
B400 Lef-1 &H 39 6748 345 in 295 270 px 185 109 38 269 00 10.0
2400 Lefi-1 &0 LR TR 343 .08 294 270 2.36 18 108 31 8.7 0.0 10.0
400 Lef-t 420 369 9810 s 467 440 400 354 274 187 w9 82 o 109
10200 Right-1 917 362  BE40 458 355 a5t 282 23 154 085 4456 03 o0 100
10200 Fight-1 17 362  B452 446 a8 136 269 236 148 085 447 201 oo 100
10200 Right-1 917 362 0460 674 576 515 417 345 @ 1N 426 20 o0 100
10800 Left-1 919 354 6516 441 387 35 255 24 165 083 423 a7 0.0 10,0
10300 Left-1 %19 34 6551 4.35 381 345 263 257 162 082 427 HE oo 10,0
10300 Left-1 g19 ¥4 w7 (1] 576 522 443 363 250 123 406 6 oo 100
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Appendix C
Index to Video Documentation Files contained on CD



Index to Electronic Files on CD

Contents File / Folder File Type Notes / Comments

Executive Summary Executive Summary-Final MS Word

Tech Data Page TechDoc_EPub MS Word

Full Report Body EPubReport_Paving_Fabrics | MS Word

Full Report Body Editor to convert from MS | ADOBE PDF

Word file
Mini- Electronic 29 August Mini-File MS
Presentation Evaluation of Paving Powerpoint
Fabrics

Tabulation of Cracking Video Tabulation of MS Videos imbedded

Video Cracking Powerpoint in slides

Test Segment Pre-Pave CSAH # 7 & CSAH #8 MOV Labeled by test

Videos Video Folders segment, embedded in
PPT Files

Test Segment Pre-Pave CSAH 8 Stills (Folder) JPG

Stills

Test Segment Post-Pave CSAH #7 & CSAH #8 MOV Labeled by test

Videos Video Folders segment,
embedded in PPT
Files

CSAH # 10 Video Clips CSAH #10 New Bit 2005 .MOV

Core Sample Pictures Bit Cores 6_06 JPG

FWD Report Extracts BRAUN FWD Report ADOBE PDF

Results File & BRAUN
Data File




Appendix D
Presentation Files



Evaluation of Paving Fabrics for
Isolation of Bituminous Cracking

RLC Hwy Dept MN/DOT
LRRB SALT UM CTS

1/4/2008 @file 1

Why Propose a Test Project?

= BACKGROUND

— Bituminous pavements require major seasonal maintenance for both thermal and
distress crack repairs.

— Reconstruction, structural upgrades or maintenance overlays generally include
intensive and expensive milling or reclaim operations to reduce/retard the effects of
existing cracking or crack sealants.

— Traffic levels and axle weights on the Trunk Highway and County State Aid Highway
systems continue to increase.

— New State and State Aid studies propose to upgrade thousands of Minnesota CSAH
miles from 7-ton to 9-ton to 10-ton routes.

— Less expensive alternatives to isolate existing problems and retain strength and
usability of existing roadways are needed.

1/4/2008 @file 2

D-1



Evaluation of Paving Fabrics for Isolation of
Bituminous Cracking

m OBJECTIVE

m The objective of this project is to install, provide photographic and
narrative results and recommendations on the use of paving fabrics
for reflective cracking isolation and pavement strength

enhancement.

m Deliverable(s): A publishable hard copy with photos, a Summary
Electronic Slide Presentation and a more detailed Electronic Slide
Presentation

m Duration: 16 Months from Contract Execution= Aug 31, 2007

1/4/2008 @file 3

Paving fabrics for reflective cracking isolation and pavement
strength enhancement

m ?: Does Fabric Isolate Cracking as manufacturers claim?
m ?: Does fabric add to structural strength?
m ?: Does fabric retard thermal cracking in frigid temperature?

* Pre-Pave Data:
— Visual, Video & FWD
= Post-Pave Data: Paving + 2 Years for Final Report

— Visual, Video, FWD, Cores, Summary Report, Documented
Data

1/4/2008 @file 4
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2005 Test Project:

RED LAKE COUNTY
CONSTRUCTION PLAM FOR BITUMINOUS OVERLAY AND AGGREGATE SHOULDERING.

C5am § 7. DOTWCDH LS. 88 (20 smrm mme o ] A S 8 {10 WATS S OF DT}

D o LA § & TN e SO0 COUSTY U (89 VAZT. 5%, 57 G e e § a3 (1 s s ¥ GG e OCSCRTON)
[Enas ) 5 poee o T 2 UM AT NEST OF T NONTY 14 EOR B S E 10 M & 43 W T4 o TSI LSC BT TN OF U BE. S ME 3, L 138 R R 41
r [ fu) P e . 05 OF S0, T 150 A 41T A PO AT A 2 T i G O ME BT IO MR B W ey
SAP, PROJ. NO.  BI-B07-05 SAP. PROJ. NO._BI-60B-09
sz am r— P —1
ﬁw-&; S as e o
g m—iw iR TR e fi s

T
T
t
§

[

"
o
a

%
~ I i

BEGIN S.A.P. 63—607-05
STA. 0+00

PO cB.

BEGIN S.A.P. 63—608-09
STA. 0400

END S.A.P. 63—-608-09
STA. 105+98.47

END S.AP. 63-607-05
T STA 30745155

1/4/2008 @file 5

Pre-pave conditions CSAH #7

SAP. 63-507-05
TYPICAL CONSTRUCTION SECTION

— -
NE==ug

187 TTPE SF 125 WERNG COURSE WToRE [SPWEBZaE]
TGS WATTRAL FOR TACK CO4T (2397}
5 TT S 12 ADM-WLURG COVSE WAL (EHRIZOC)H
P IR Tack CoMt (2287)
1/7° TR 98 §% BRASNOUS WO FDR TGN BLACE LIVELRR (SRS
MU WAL FOR TAGK, COAT (2387}
o st

T AN AT BTN WM S (2931
BTUMBOUS WATIRAL FOR TaCX SOMT (7357}
11/ P - BTANNUS BROCR COURSE (239%)
11 1/2° AGCRCLAT BASE-CLASS § {E201)

4% ASORRATT BANADIRNG, CLASS 1-MOONED (2281

m Insert 10 second
bytes of test sections

1/4/2008 @file 6



Pre-pave conditions: CSAH #8

5AP. 63-608-09
TYPICAL CONSTRUCTION SECTION

! A MAROATL SanATERR, LIS LR I

= Insert 10 second bytes of test
sections

@file

1/4/2008

Test segments & variations

5.A.P, 63-607-05
TYPICAL CONSTRUCTION SECTION

ST TR (23a7)
173" TR 5P B0 RMULANOUT MNTURT FDE DGHT BLADE LEVELIVG (SPRRATMOC)
T uEL F08 TACK GO (2387)
e st
T - amse wvn GARE (2331)
TANGUS WATER, FOR TACK £OUT (739T)
11/ R - BTUMNOUS BROTR CIURSE (1397
11 1/2° MSCACLATE BASC-CLASS & (1291)

4% ASOREANT SALDERNG, CUSS 1-WOONED (2221)

S.A.P. 63-608-09
TYPICAL CONSTRUCTION SECTION

BT —

=]

2]

-

1.8" TYPE SP 12,5 WEARING COURSE MICTURE (SPWEB240C)
BMUMNOUS WATERIAL FOR TACK GOAT (2387)
" TYPE SP 12.5 NON-WEARING GOURSE MIXTURE (SPNWBZ40C)

15
BUMNOUS. WATERIAL FOR TACK COAT (2357)
L +/2" TYPE 5P 8.5 BITUMINOUS WIXTURE FOR TIGHT BLADE LEVELING (SPNWA40C)

BIUMNOUS WATERIAL FOR TACK COAT (2357)

EXSTING SECTION
T 1/2° WEARING COURSE MDXTURE (2531)
3 1/8° LEVEUNG COURSE MIXIURE (2331}
11/2" PLANT-MIXED BTUMNOUS SURFACING

17 BITUMINOUS BASE ROAD UMED
1 1/4° ROAD-MIYED BITUUMOUS SURFACE

2" GRADED AGGREGATE BASE. CLASS 5
S

4" ACCRECATE SHOLLDERING, CLASS 1-MODIFEI

m CSAH # 7: 11 24" Base & 3” Existing Bit

m CSAH # 8:

1/4/2008

2" Base, 8” Layered Bit



Additive for Testing Fabric

ADDITIVE BID ITEM_#1 SE‘ED%!"EE Blopég\ﬂm |1qs
PECI.

SEE SPECIAL PROVISIONS TE5T OFTIGHS _AI;‘M FABRIC DETALS
] TR (B [ lew e sooves.

i 52| o0s00 | x 100 ] 3 CENTERUNE STRIP OF FABRIC LONGITUDINALLY

PR IR e S B R PP DLE G, SR, 1 172 e
2 L] 0400 4 X 2.6

£ 7 025 | 3475 | ¥ x @ 2 c:mn STRIP OF F) PLACED LONGITUDINALLY

5 §7 | 38400 |39400] 1 x ﬁp Pui LD, :&::’H“’f;b’“m_m. 1 1/2% WEAR)
v e o e ® PLACED ON ONE 12' LANE

4 7 56400 | 55+00 X 400

P e o . M L5 PO, 1 172 woy
L] [2d 73400 | 78400 | X X 800 n m

+ §7 e 3 400 o e £ ulm‘m.fuf ]

7 ] % a00 {’7;5 M'E % f(aihc }k’ NON-WEAR, 1 1/2° WEAR)

s £t x e (%) ASRIC PLACED FULL WOTH 26 m'lH 6 OVERLAP
e x| L | soe (m "’i;wméﬁ“‘ N UG-wer, 1 172" wem)
s | o seson lesswol s x| woo (6) FABRIC PLACED FULL WOTH 24 WITH 6% OVERLAP

T pame PR — I3 DR it €1 2% now-wear, 1 172" wesm)

S.AP. 63-608-09
TYPICAL CONSTRUCTION SECTION

[

1/4/2008 @file 9

CSAH # 7: 11 ¥2” Base & 3” Existing Bit

SAP, B3-807-05 —
TYFICAL CONSTRUCTION SECTION #Dnm\.‘[ EID ITEM_#1
StE SPECIAL PROVISIONS
FL Y e 'H'R‘ \'-! wf fen | s wa
I R Y e 10
1 | o Lo b |n s
3| P | eece el |u
s | o loos [pnfa| ol me |
—2 3 | w [weselpemle] ol s
T 13 w— ] 1 1. x x
s, TR % T co AT s Lop lsen o 1] e |
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CSAH # 7: 11 %2" Base & 3" Existing Bit

1/4/2008 @file 11

CSAH # 8: 2” Base, 8” Layered Bit
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CSAH # 8: 2" Base, 8" Layered Bit

..‘
T

Test Project Additive Bid Item:
Fifteen 300 ft Fabric Test & 600 ft Non-Fabric Control Sections

— 300" w/o Fabric m Fabric Sequences
m 300" w/ Test Fabric _
— 300" w/o Fabric — Fabric,
= 15" Blade Laid,
— NW Bit, WE Bit
= Fabric Placement Tests: .
. — %" Blade Laid,
— Single Lane )
- Dual Lane = Fabric,
— Centerline Only — NW Bit, WE Bit
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Fabric for Test Sections
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3’ Centerline Fabric & Paver
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CSAH #7: Traditional Base & Bit

m Pre-Pave
Pic’'s =
m 0-3+25

m Post-Pave
+2 Years
Pic's =

m 0-3+25

m  Fabric Both Lanes

1/4/2008

CSAH #7: Traditional Base & Bit

e

Q| | W=l i _____-‘- I

m Pre-Pave
Pic’'s 2
m 36-39

m Post-Pave
+2 Years
Pic's -

m 36-39

m  Fabric Both Lanes

1/4/2008

D-9



CSAH #7:

m Pre-Pave
Pic’'s =
m 45-51

m Post-Pave
+2 Years
Pic's =

m 45-51

m  Fabric Both Lanes
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CSAH #7:

m Pre-Pave
Pic’'s 2
m 56-59

m Post-Pave
+2 Years
Pic’'s =2

m 56-59

= Fabric Right Lane
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Traditional Base & Bit

@file

D-10

19

20



CSAH #7:

m Pre-Pave
Pic’'s =
m 64-67

m Post-Pave
+2 Years
Pic's =

m 64-67

m  Fabric Both Lanes
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CSAH #7:

m Pre-Pave
Pic’'s 2
m 73-76

m Post-Pave
+2 Years
Pic’'s =2

m 7/3-76

= Fabric Both Lanes
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Traditional Base & Bit
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CSAH #7:

m Pre-Pave
Pic’'s =
m 104-107

m Post-Pave
+2 Years
Pic's =

m 104-107

m  Fabric Left Lane
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CSAH #7:

m Pre-Pave
Pic’'s =
m 126-129

m Post-Pave
+2 Years
Pic's =

m 126-129

m  Fabric Left Lane
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CSAH #7:

m Pre-Pave
Pic’'s =
m 213-216

m Post-Pave
+2 Years
Pic's =

m 213-216

m  Fabric Both Lanes
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CSAH #7:

m Pre-Pave
Pic’'s 2
m 295-298

m Post-Pave
+2 Years
Pic's -

m 295-298

= Fabric Both Lanes
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Trad

Trad

itional Base & Bit

- -——-.“-.

itional Base & Bit
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CSAH #8:

m Pre-Pave
Pic’'s =
m 0-300

m Post-Pave
+2 Years
Pic's =

m 0-300

m 3 Centerline Fabric
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CSAH #8:

m Pre-Pave
Pic’'s 2
m 67-70

m Post-Pave
+2 Years
Pic’'s =2

m 67-70

= Fabric Both Lanes
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CSAH #8: Thin Base & Deep Bit

m Pre-Pave
Pic's =

m Post-Pave
+2 Years
Pic’'s 2
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CSAH #8:

m Pre-Pave
Pic’'s 2
m 92-95

m Post-Pave
+2 Years
Pic’'s =2

m 92-95

= Fabric Both Lanes

1/4/2008

D-15



Evaluation of Paving Fabrics for
Isolation of Bituminous Cracking

Conclusions:

1.

Spun Glass Paving Fabric does not add structural strength when applied between Bituminous
Courses (FWD Comparisons)

Spun Glass Paving Fabric does not retard early thermal cracking
Spun Glass Paving Fabric does not retard early centerline cracking at paver joints
Reflective distress cracking did not reappear within the first two years of paving regardless of
fabric presence between existing and overlay bituminous
Paving fabric can be installed over existing or over fresh blade laid leveling course
Paving fabric can isolate heavy crack sealant from new overlay bituminous at less expense
than mill and replace removed bituminous
Blade Laid Leveling Course mitigates heavy crack sealant effects on main courses
Comparable Blade Laid vs. Paving Fabric Costs vs. Mill & Replace are;

Y2 “ Blade Laid Leveling =$ .77 /SY (@ $ 28./ Ton Bit)

Paving Fabric Costs = $ 2.50 / SY ( Test Section Prices )

Mill 2" Depth = $ .60 / SY Plus Replace 2" Bit = $ 2.83 /SY for Sum of $ 3.43 / SY (Bit $25.75/Ton)
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Evaluation of Paving Fabrics for
Isolation of Bituminous Cracking

Recommendations:

1. Evaluation of fabric effects should be continued here
for results as reflective cracking develops in future
years

2. Similar evaluation of paving fabric in less severe
winter conditions should be researched

3. Until better data on fabrics is demonstrated, blade
laid & overlay would be this researcher’s choice for
both maintenance and structural overlays
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Recommendations

m Continue monitoring test segment
performance on an annual basis for
differential on crack development,
specifically in frigid conditions

m Conduct similar testing and analysis of
paving fabric performance in less severe
winter conditions and higher volume
roadways
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Documentation

m Contract - WO# 88498 -1  ARTS # 2006-028R
TITLE: INV 838: Paving Fabrics for Isolating Existing and Overlay
Bituminous Pavement
TASK(S) Pending Approval:

m P.l. = Courtney Kleven 218/253-2697 ckleven@aol.com
T.L. = Roger Olson 651/366-5517 roger.olson@dot.state.mn.us
A.L. = Dr. Alan Rindels 651/366-
3779 alan.rindels@dot.state.mn.us

m Alan Rindels, PE PhD
Program Development Engineer
Office of Investment Management
Research Services Ph. 651-366-3779
Cell 612-987-7455
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References

m Roger, are there tech references you'd like to
have documented here?

—Jan 1999 MN LRRB Geosynthetics Use in Streets &
Highways?

— MN/DQOT Tech library research search?
— MN/DOT 2350 / 2360 Bit Spec?

— List of authorized materials for paving fabric use in
MN??2?

— SALT website for scanned project plans on the paving
project?
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