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EXECUTIVE SUMMARY

Four new test sites were added to this study in 2004. They are located in Martin County, Scott County,

Washington County and TH 95 for Mn/DOT. This brings the total number of test sites to six when the
two test sites in Steele County are included. It is now felt that no more test sites will be added to this
study.

Steele County CSAH 3 and CSAH 7 were resealed in 2002 and had very little cracking after one
year. The same cannot be said after two years when significant amounts of sidewall cracks (or adhesion
failure) were seen in many of the cracks in all of the five sealants sections being tested. The following
observations can be made in Steele County, the resealing of the saw and seal joints (CSAH 3) have less
failure than the resealing of the rout and seal cracks (CSAH 7), and the Crafco Roadsaver 515 sealant
material exhibited the least amount of failure at the two sites. The reason for the failures can be
contributed to traffic wear and tear and possibly the extreme cold temperatures of January and February
2004. See Table 1 for a summary of the Steele County test sites, which will be tracked for one more year

in accordance to the work plan.

TABLE 1: LRRB 770 STEELE COUNTY 2004 TEST SITE DATA

Location Road Type Material* % failure
Steele Co. CSAH 7 Rout & Seal RoadSaver 515 25%
PolyFlex Type 1 90%
Asphalt Rubber Plus 2 67%
Asphalt Rubber Plus 50%
PolyFiber Type 2 100%
Steele Co. CSAH 3 Saw & Seal RoadSaver 515 10%
PolyFlex Type 1 16%
Asphalt Rubber Plus 2 33%
Asphalt Rubber Plus 25%
PolyFiber Type 2 0%
Notes:
1) All sealant material at Steele County manufactured by Crafco.
2) Percent failure calculated by averaging three test sites per product, with percent failure of

each test site estimated to the nearest 25%.
The other four sites were constructed between March and July 2004. Table 2 shows the matrix of the

added test sites.



TABLE 2: LRRB 770 2004 TEST SITES STUDY MATRIX

Location | Road Type Material Variables Length
Elastoflex 63

Martin Co. | CSAH 8 | Rout & Seal 8 miles
recycled

Elastoflex 63
virgin
Meadows 3405
Meadows 164
Scott Co. | CSAH 8 | Rout & Seal Elastoflex 63 3.5 miles
With and without

Deery 101 ELT
heat lance prep.

Durafill 3405

Washington ) With and without ]
CR 55 Saw & Seal PolyFiber 3 miles
Co. FA-2 aggregate

) With and without .
Mn/DOT | TH 95 Saw & Seal PolyFiber Ya mile
FA-2 aggregate

) With and without ]
Blow & Go PolyFiber 1 mile
FA-2 aggregate

These test sites will be monitored for three years in accordance to the work plan. No update will be given
until they are at least one year old.

Refer to specific test site reports for more information and pictures on each of the five locations.



CHAPTER 1
INTRODUCTION

BACKGROUND OF LRRB 770
Local road authorities have used crack sealing as a method to reduce water infiltration in hot mix asphalt
(HMA) pavements for many years. The original rubberized crack and joint sealants work well for 3 to 7
years, then they begin to fail. There is no accepted method of how to reseal these cracks and joints after
they begin to fail. Working with the assumption that reducing water infiltration in HMA pavements
extend the life of these pavements, it is imperative that an acceptable method of resealing these cracks and
joints be determined.

The goal of LRRB 770 is to develop a list of acceptable sealant types and methods of resealing
previously sealed cracks or joints. The final product will be a ‘User Guideline” on how and when and
what to do to reseal or repair previously sealed cracks or joints. This guideline will address cracks and

joints in various states of disrepair.



CHAPTER 2
STEELE COUNTY TEST SITES
2004 STEELE COUNTY UPDATE

There was a significant change in the condition of the sealant since the 2003 review, with many of the

cracks observed now showing signs of sidewall adhesion failure. The two primary reasons for the failures
are thought to be traffic and weather. Because the sealant was applied over a previously sealed crack or
joint, it basically has no shape factor to it. Instead, it is typically a thin band of sealant spread over the
crack and therefore susceptible to traffic wear and tear. That may explain some of the failures seen, but
one would expect the failures to be more common in the wheelpaths of the cracks or joints, and this was
not the case.

The failures seen tended to be across the entire crack or joint, and weather related stresses might
be the reason. The winter of 03 — "04 was colder than the previous winter, when an extended cold spell
in January 2004 had 3 straight days with temperatures never reaching 0°F (-18°C) and bottoming out at -
22°F (-30°C) on consecutive nights. There was also a stretch from late January to early February where
15 out of 19 nights had below 0°F (-18°C) temperatures. With the thin band of sealant placed over the
cracks or joints, these temperature extremes could be the primary reason so many adhesion failures were

seen.

STEELE COUNTY EXPERIMENT
In May 2002, CSAH 3 and CSAH 7 were resealed with five different Crafco sealants to gage their

effectiveness in resealing sealed cracks. The following products were used:

TABLE 2.1: STEELE CO. PRODUCT - CRAFCO SEALANTS DATA

Product Number Trade Name Mn/DOT Spec Comments
241 Asphalt Rubber Plus 3719
244 Asphalt Rubber Plus II
249 Poly Fiber Type 2
516 Poly Flex Type 1 “Old MN blend”
535 Roadsaver 3723




TABLE 2.2: STEELE CO. SEALANT CONFORMANCE SPECIFICATIONS

TEST 241" 244? 249° 516 535°
Cone Penetration, 77°F 90 max 50-90 50 max 50-70 60-90
Flow, 140°F 5 mm max 5mmmax | - 3 mm max | 3 mm max
Resilience, 77°F - 25-60% - 40% min | 40% min
Pass 5

Bond, 0°F, 200% ext. cycles NA - - -

Pass 3 Pass 3
Bond, -20°F, 200% ext. - cycles - - cycles
Softening Point - - 195°F min | 190°F min | -
Ductility, 77°F - - 10cmmin | 30cmmin | -

Pass at Pass at
Flexibility, -29°F, 1, 90°, 10 sec - Pass -20°F 0°F -
100 Poise
Brookfield Viscosity - NA - max -
Asphalt Compatibility - Pass Pass Pass -
Recommended Pour Temperature 380°F - 350°F 380°F 380°F
Safe Heating Temperature 410°F - 400°F 400°F 410°F
Bitumen Content - - - 60% min -
500%

Tensile Adhesion - - - min -

STEELE COUNTY CSAH 7 — INSTALLATION INFORMATION

The project starts at the intersection of CSAH 7 & 32 and goes east. Each test section is ¥ mile long with

roadside signs mark the beginning of each section. Control sections are ¥ mile sections on each end of

the project.

TABLE 2.3 STEELE CO. CSAH 7 SECTION 1: PRODUCT 535 (ROADSAVER)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/14/02 58°F 10:00 12:00 870 $0.28/LB

TABLE 2.4 LRRB STEELE CO. CSAH 7 SECTION 2: PRODUCT 516 (POLYFLEX 1)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/15/02 57°F 09:30 12:30 840 $0.30/LB

10



TABLE 2.5 STEELE CO. CSAH 7 SECTION 3: PRODUCT 241 (ASPHALT RUBBER +)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/16/02 37°F 09:00 11:00 660 $0.30/LB

TABLE 2.6 STEELE CO. CSAH 7 SECTION 4: PRODUCT 244 (ASPHALT RUBBER + 2)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/17/02 51°F 09:30 12:00 840 $0.30/LB

TABLE 2.7 STEELE CO. CSAH 7 SECTION 5: PRODUCT 249 (POLYFIBER TYPE 2)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/20/02 43°F 11:30 14:30 840 $0.30/LB
TABLE 2.8 STEELE CO. CSAH 7 TOTALS
Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/14 to 5/02 58°F to 37°F 4,050 $1,196.60

A Cimline kettle and heat lance was rented for the work. The County’s maintenance crews installed the
material.

STEELE COUNTY CSAH 3 — INSTALLATION INFORMATION

The project starts at the intersection of CSAH 3 & TH 218 and goes west. Each test section is %2 mile

long and roadside signs mark the beginning of each section. The control section is the west end 2,250
feet at the intersection of CSAH 45.
TABLE 2.9 STEELE CO. CSAH 3 SECTION 1: PRODUCT 535 (ROADSAVER)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/14/02 58°F 08:15 09:30 450 $0.28/LB
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TABLE 2.10 STEELE CO. CSAH 3 SECTION 2: PRODUCT 516 (POLYFLEX TYPE 1)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/15/02 57°F 08:30 09:05 420 $0.30/LB

TABLE 2.11 STEELE CO. CSAH 3 SECTION 3: PRODUCT 241 (ASPHALT RUBBER +)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/16/02 37°F 08:00 08:30 330 $0.30/LB

TABLE 2.12 STEELE CO. CSAH 3 SECTION 4: PRODUCT 244 (ASPHALT RUBBER +2)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/17/02 51°F 08:30 09:00 420 $0.30/LB

TABLE 2.13 STEELE CO. CSAH 3 SECTION 5: PRODUCT 249 (POLYFIBER TYPE 2)

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/20/02 43°F 09:30 10:30 390 $0.30/LB

Comments: This product took a long time to bring to temperature. It was very thick and the crew
has concerns on how far into the cracks the product could penetrate (seep). They had to wait

several times for the blocks to melt before resuming operations. None of the other products

caused delays.

TABLE 2.14 STEELE CO. CSAH 3 TOTALS

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
5/14 to 5/20 58°F to 37°F 2,010 $594.00

A Cimline kettle and heat lance was rented for the work. The County’s maintenance crews installed the

material.
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TABLE 2.15 STEELE CO. CSAH 3 & CSAH 7 TOTAL PROJECT COSTS

Item Unit Rate Total
Kettle Lease Lump Sum $1,171.50 $1,171.50
Heat Lance rental Lump Sum $356.78 $356.48
Crafco 535 1,320 Ibs. $0.28/ Ib. $369.60
Crafco 516 1,260 Ibs. $0.30/ Ib. $378.00
Crafco 241 990 lbs. $0.30/ Ib. $297.00
Crafco 244 1,260 Ibs. $0.30/ Ib. $378.00
Crafco 249 1,230 Ibs. $0.30/ Ib. $369.00
TOTAL 6,060 Ibs. 5 miles $3,319.88

$664 / mile

2004 SITE VISIT STEELE COUNTY CSAH 7
Mn/DOT visited CSAH 7 on November 5, to perform a visual observation of the test site. The air
temperature was around 40°F, mostly sunny skies and light winds.

There was a notable difference in cracking along the sidewall of the routed crack for all five
sections. The amount of failure is estimated to the nearest 25%. (It would require traffic control to get a
more accurate degree of failure). It is not certain if the crack remains watertight or not. A few cracks
were probed with a putty knife, and the putty knife did not penetrate far into the crack. This indicates that
the crack may still be watertight, at least for this year.

This test site begins at the intersection of CSAH 32 and 7 and proceeds west to east. A picture of
the first crack was taken in each of the sections. The first crack is defined as the first crack east of the
sign placed along the side of the road.

TABLE 2.16 STEELE CO. CSAH 7 SECTION 1: PRODUCT 535 (ROADSAVER)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 535 sign LRRB770C7A 44°00.461° | 093°21.942° 0% 25 %
2 None LRRB770C7B 44°00.462° | 093°21.921° 5% 25 %
3 No Passing Sign | LRRB770C7C 44°00.463° | 093°21.783’ 2% 25%

2004 Observations — section 1
v' Some failure was seen at the sidewalls along the crack (adhesion failure), not sure if crack

remains watertight.
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More sealant is missing in the wheelpaths, primarily in the eastbound lane.

v
TABLE 2.17 STEELE CO. CSAH 7 SECTION 2: PRODUCT 516 (POLYFLEX TYPE 1)
Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 516 sign LRRB770C7D | 44°00.463 | 093°21.388’ 0% 100 %
2 None LRRB770C7E | 44°00.463" | 093°21.217° 0% 100 %
3 No Passing Sign | LRRB770C7F | 44°00.466° | 093°21.101° 0% 75 %

2004 Observations — section 2
v A lot of sidewall (adhesion failure) cracking noted along both sides of routed crack. A putty

knife was placed inside crack but stopped millimeters down.
v' Appears that the overband has worn off and if no longer providing any degree of sealing to the

crack.
TABLE 2.18 STEELE CO. CSAH 7 SECTION 3: PRODUCT 244 (ASPHALT RUBBER +2)
Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 244 sign LRRB770C7G 44°00.455" | 093°20.778’ 0% 100 %
2 No Passing Sign | LRRB770C7H 44°00.473* | 093°20.680’ 0% 0%
3 Address 7051 LRRB770C71 44°00.502" | 093°20.555’ 1% 100 %

2004 Observations — section 3
v A lot of sidewall (adhesion failure) cracking noted along both sides of routed crack.

v" The adhesion failures did not seem as extreme as sections 1 and 2.
v" One section outside of the 500-ft test had a lot of missing sealant that pulled out of the crack,

snowplow damage?
TABLE 2.19 STEELE CO. CSAH 7 SECTION 4: PRODUCT 241 (ASPHALT RUBBER +)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 241 sign LRRB770C7J 44°00.617" | 093°20.229’ 0% 25 %
2 Telephone pole | LRRB770C7K 44°00.653* | 093°20.124’ 0% 25%
3 Address 6602 LRRB770C7L 44°00.684" | 093°20.019’ 0% 100 %




2004 Observations — section 4
v Sidewall (adhesion failure) seen, although the cracks do not appear as wide as in the previous
sections.
TABLE 2.20 STEELE CO. CSAH 7 SECTION 5: PRODUCT 249 (POLYFIBER TYPE 2)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
249 sign LRRB770C7M 44°00.680" | 093°19.640’ 0% 100 %
Telephone pole | LRRB770C7N 44°00.681" | 093°19.541" 1% 100 %
Address sign LRRB770C70 44°00.713* | 093°19.361" 0% 100 %

2004 Observations — section 5
v' All three cracks being tracked have 100% sidewall (adhesion failure) cracks although probing
with putty knife did not show the sidewalls have separated from the sealant.
TABLE 2.21 STEELE CO. CSAH 7 CONTROL - EAST END: CSAH 7

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
Control sign LRRB770C7P 44°00.817° | 093°19.088’ NA % 100 %
Curve Arrow LRRB770C7Q | 44°00.874’ | 093°18.943’ NA % 100 %
3 End Testsign | LRRB770C7R - 100 %

2004 Observations — Control
v Athird crack was added in 2004 (crack R) just east of an intersection where a lot a gravel trucks
head east towards Owatonna. This crack was added to see if the heavy truck traffic accelerates
the deterioration of the cracks.
2004 SUMMARY of CSAH 7
Of the twelve cracks being tracked, eleven of them now have sidewall (adhesion failure) cracking. Of the
four products being evaluated, the Roadsaver 515 product is performing the best. The rating of cracks
was not performed under traffic control. Rather, the amount of sidewall cracking was estimated to the
nearest 25%. It was felt that this was adequate as the study was to gage the relative effectiveness of the

re-sealing material.
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Whether or not the joint remained sealed was not determined. Some cracks were probed with a putty
knife, and each time the knife did not penetrate very far into the crack. This seems to indicate that the
crack may still be watertight. It will be interesting to see if the sidewalls remain tight next year after a
year of being cracked.

2004 SITE VISIT STEELE COUNTY CSAH 3
Mn/DOT visited CSAH 3 on November 5, to perform a visual observation of the test site. The air
temperature was around 40°F, with sunny skies and light winds.

There was a notable difference in cracking along the sidewall of the routed crack for all five
sections. The amount of failure is estimated to the nearest 25%. (It would require traffic control to get a
more accurate degree of failure). It is not certain if the crack remains watertight or not.

This test site begins at the intersection of CSAH 28 and 3 and proceeds east to west. A picture of
the first crack was taken in each of the sections, with the exception of the control section. The first crack
is defined as the first crack west of the sign placed along the side of the road. The control section begins
at a farmhouse, and two yellow labs prevented me from taking a picture of the first crack in the control
section. Two cracks further west were taken and their location is documented below.

TABLE 2.22 STEELE CO. CSAH 3 SECTION 1: PRODUCT 535 (ROADSAVER)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 535 sign LRRB770C3A 43°59.621" | 093°08.248’ 0% 0%
2 | Stop Ahead Sign | LRRB770C3B 43°59.624° | 093°08.405’ 0% 0%
3 | Do Not Pass Sign | LRRB770C3C 43°59.619" | 093°08.605° 1% 25%

2004 Observations — section 1
v' Some minor sidewall cracking (adhesion failures) seen.
TABLE 2.23 STEELE CO. CSAH 3 SECTION 2: PRODUCT 516 (POLYFLEX TYPE 1)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
1 516 sign LRRB770C3D 43°59.621° 093°08.750° 0% 25 %
2 11" Crack LRRB770C3E 43°59.620" | 093°08.852’ 0% 25 %
3 No Passing Sign | LRRB770C3F 43°59.618’ 093°08.976° 1% 1%

2004 Observations — section 2

16



v

Some minor sidewall cracking (adhesion failures) seen.
TABLE 2.24 STEELE CO. CSAH 3 SECTION 3: PRODUCT 244 (ASPHALT RUBBER +2)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
244 sign LRRB770C3G 43°59.618’ 093°09.253’ 0% 50 %
Address 3827 LRRB770C3H 43°59.616’ 093°09.435’ 0% 25 %
down the hill LRRB770C3lI 43°59.617’ 093°09.590° 0% 25 %

2004 Observations — section 3

v Some sidewall cracking (adhesion failures) seen, more than in sections 1 and 2.

TABLE 2.25 STEELE CO. CSAH 3 SECTION 4: PRODUCT 241 (ASPHALT RUBBER +)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
241 sign LRRB770C3J 43°59.616" | 093°09.750° 0% 25 %
Do Not Pass sign | LRRB770C3K 43°59.614° 093°09.841° 0% 25%
CSAH 3 sign LRRB770C3L 43°59.615’ 093°10.016° 0% 25 %

2004 Observations — section 4
v Some minor sidewall cracking (adhesion failure) seen.
TABLE 2.26 STEELE CO. CSAH 3 SECTION 5: PRODUCT 249 (POLYFIBER TYPE 2)

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
249 sign LRRB770C3M 43°59.615’ 093°10.257° 0% 0%
No Passing sign | LRRB770C3N 43°59.615’ 093°10.399° 1% 0%
Do Not Pass sign | LRRB770C30 43°59.615’ 093°10.582’ 0% 0%
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2004 Observations — section 5

v No apparent change from last year, joints look very good.
TABLE 2.27 STEELE CO. CSAH 3 CONTROL - WEST END: CSAH 3

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2003 2004
Control sign
1 | Do NotPasssign | LRRB770C3P 43°59.615’ 093°10.892’ NA % 100%
2 East of culvert LRRB770C3Q | 43°59.617’ 093°11.045’ NA % 100%
3 | Eastof Testsign | LRRB770C3R - 100%

2004 Observations — control section

v" The only missing sealant seen in the original saw and seal is in the wheelpaths, and even then it is

minor.

v Sidewalls are cracked indicating adhesion failure.

v Debris (small stones) are between the sidewall and sealant, creating a path for water.
2004 SUMMARY of CSAH 3

Overall the re-sealed joints remain in good to very good condition, with very little adhesion failure seen

after 31 months of installation. The Roadsaver material (#535) may have a bit more pullout than the other

sections, but overall, it remains in good condition.

The rating of cracks was not performed under traffic control. Rather, the amount of sidewall

cracking was estimated to the nearest 25%. It was felt that this was adequate as the study was to gage the
relative effectiveness of the re-sealing material.

The next site visit will occur in the fall of 2005.

18



CHAPTER 3
MARTIN COUNTY TEST SITE
2004 MARTIN COUNTY UPDATE
In March/April 2004, Martin County resealed CSAH 8 cracks with four different sealants. Each test

section is approximately 1mile long and both lanes were sealed. In April and November 2004, Mn/DOT
visited the test sites and documented the condition of the resealed cracks. Photographs were taken of
individual cracks for documentation and future evaluation. These cracks are located within a 500-ft zone
located at its east end by Global Positioning Stations (GPS) and by a roadside features such as a ‘No

Passing Sign” whenever possible.

MARTIN COUNTY EXPERIMENT
In March/April 2004, CR 8 was resealed with four different sealants to gage their effectiveness in
resealing sealed cracks. The existing cracks were previously routed and sealed. The following products

were used:

TABLE 3.1: MARTIN CO. PRODUCTS DATA

Product Name Mn/DOT Spec Comments
Maxwell Elastoflex #63: Recycled Rubber 3723
Maxwell Elastoflex #63: Virgin Rubber 3723
WR Meadows 3405 Sealant 3723
WR Meadows 164 Sealant 3725

MARTIN COUNTY CSAH 8 - INSTALLATION INFORMATION
The project starts at the intersection of CSAH 15 to the east and ends at CSAH 263. The length of the
project is approximately 8.6 miles long. Each test section is approximately 1 mile long. There isa
transition zone between sealants. The purpose of the transition zone was to switch the kettle over from
one product to the other. This study will document a 500-ft long section in each test section with a site
survey and pictures. The test sites will start from the east end of the project and head west.

The re-sealing work was preformed by the Martin County Highway Department between March
22 and April 7, 2004. For a complete listing of start / stop time and air temperature data, see the letter
prepared by Greg Rabbe, Road Foreman, Martin County.

The project was divided into 4 sections as follows:
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TABLE 3.2: MARTIN CO. SECTION 1 - MAXWELL ELASTOFLEX #63 - RECYCLED
RUBBER

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
3/22/04 30°F 45°F 09:00 15:00 $0.254/LB

TABLE 3.3: MARTIN CO. SECTION 2 - MAXWELL ELASTOFLEX #63 - VIRGIN RUBBER

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
3/24/04 45°F 68°F 09:00 14:30 $0.249/LB

TABLE 3.4: MARTIN CO. SECTION 3 - W.R. MEADOWS 3405 SEALANT

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
3/29/04 44°F 43°F 08:45 14:30 $0.266/LB

TABLE 3.5: MARTIN CO. SECTION 4 - W.R. MEADOWS 164 SEALANT

Air Time Pounds & Cost of
Date Temperature Begin End Sealant
4/06/04 46°F 64°F 08:00 14:30 $0.279/LB

Procedure Used:

The County’s maintenance crews installed the material following this procedure:
1. High-pressure air initially to clear crack of debris and moisture.
2. Heat lance to warm and dry crack.
3. Place sealant product in crack with wand from oil-jacketed tar kettle (Stepp OJK-250)
4. Followed directly with squeegee.
a. Some cracks were double-filled because the sealant sank away after initial fill.

5. Application temperature for all four products was approximately 380°F.



Workers and Equipment Used: 8 people total
(2) Flaggers — front and rear.
(2) Trucks and drivers (one for air compressor and one for tar kettle)
(1) Air compressor and wand.
(1) Heat lance.
(1) Tar kettle and wand.
(1) Squeegee.

Physical Application Characteristics:

The following characteristics were noted by Martin County:
A. The Maxwell product with recycled rubber and the WR Meadows 164 product looked very
similar. Both had a coarser looking texture and were not as smooth or a runny as the other two
products (Maxwell with virgin rubber and WR Meadows 3405).
B. All four products melted about the same. No noticeable difference between products.
C. There was no noticeable difference in the application of the four products. They all went down

the same. No single product went down any easier or more difficult than the others.

MARTIN COUNTY CSAH 8 — 500-FT TEST SECTION LOCATIONS
This test site begins at the intersection of CSAH 15 and proceeds east to west, ending at CSAH 263
(Ceylon). Pictures were taken and are recorded on the crack map sheet. The following cracks were noted

below for future tracking in each section.

TABLE 3.6: MARTIN CO. SECTION 1 - MAXWELL ELASTOFLEX #63 - RECYCLED
RUBBER

Crack No. & Waypoint Waypoints
Landmark Name North West % Failure
No Passing sign | MartCol 43°31°45.8” 094°27°21.2” NA
1 20-ft west NA
2 125-ft west NA
3 227-ft west NA
4 355-ft west NA
5 492-ft west NA
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TABLE 3.7: MARTIN CO. SECTION 2 - MAXWELL ELASTOFLEX #63 - VIRGIN RUBBER

Crack No. & Waypoint Waypoints
Landmark Name North West % Failure
No Passing Sign | MartCo2 43°31°45.8” 094°28°43.4” NA
1 15-ft west NA
2 159-ft west NA
3 254-ft west NA
4 382-ft west NA
5 496-ft west NA
TABLE 3.8: MARTIN CO. SECTION 3 - W.R. MEADOWS 3405 SEALANT
Crack No. & Waypoint Waypoints
Landmark Name North West % Failure
Elect box 11D1 | MartCo3 43°31°46.6” 094°31°18.7” NA
1 5-ft west NA
2 140-ft west NA
3 274-ft west NA
4 424-ft west NA
TABLE 3.9: MARTIN CO. SECTION 4 - W.R. MEADOWS 164 SEALANT
Crack No. & Waypoint Waypoints
Landmark Name North West % Failure
Elect box 7D4 MartCo4 43°31°46.8” 094°35’43.0” NA
1 64-ft west NA
2 204-ft west NA
3 317-ft west NA
4 488-ft west NA
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2004 SUMMARY of CR 8

The installation of the Martin County project appeared satisfactory. Refer to notes above documented by
Martin County regarding the installation of individual products. No “Control Section” where previously
sealed cracks were left unsealed was established within this 8.6-mile segment of road. If possible, we will
establish a section of CR 8 west of CSAH 263 as a ‘Control Section’.

The next scheduled site observation is April 2005.
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CHAPTER 4
SCOTT COUNTY TEST SITE

2004 SCOTT COUNTY UPDATE
In April 2004, Scott County resealed CSAH 8 under contract with Daffinson Companies. Greg Felt, Scott

County Construction Coordinator, coordinated the work. CSAH 23 binds the project on CSAH 8 to the
east and TH 13 to the west. The length of project is about 3 ¥z miles of 2-lane roadway. The road had
been previously routed and sealed and new transverse and longitudinal cracking has developed since the
last crack sealing. Scott County issued a large crack-sealing project involving many county roads and the
LRRB joined in the work along CSAH 8.

The experiment consist of trying three different crack sealants for their effectiveness of sealing
previously sealed cracks. The three products are Durafill 3405, Maxwell Elastoflex 63 and Deery 101
ELT. Durafill and Elastoflex meet Mn/DOT 3723 specifications, and Deery 101 ELT meets Mn/DOT
3725 specifications. Durafill and Elastoflex are on Mn/DOT’s approved products lists, while the Deery
product is not.

The site was set up as follows:

v Section 1 — Fill cracks with Deery 101 ELT without heat lance used in the preparation of the

crack.

v Section 2- Fill cracks with Deery 101 ELT with heat lance used in the preparation of the crack.

v" Section 3 - Fill cracks with Maxwell Elastoflex 63.

v" Section 4 — Fill cracks with Durafill 3405.

The initial post construction survey took place in June 2004 and no difference was noted in any of the
four test sections. This was to be expected after only two months since construction. The site will be

evaluated yearly for the next three years (after 3 winters).
SCOTT COUNTY EXPERIMENT

In April 2004, CSAH 8 was resealed with three different sealants to gage their effectiveness in resealing

sealed cracks and in new rout and seal cracks. The following products were used:
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TABLE 4.1: SCOTT COUNTY SEALANTS USED

Section Trade Name Mn/DOT Spec Comments
No longer on Mn/DOT
1 Deery 101 ELT 3725° approved products list
2 Deery 101 ELT
3 Maxwell Elastoflex 63 3723
4 Durafill 3405 3723
a This product formerly on Mn/DOT approved products list, but was pulled in 2002. Its properties

meet Mn/DOT 3725 requirements.

TABLE 4.2: SCOTT COUNTY - SEALANT CONFORMANCE SPECIFICATIONS

TEST Deery 101 ELT Elastoflex 63 Durafill 3405
Cone Penetration, 77°F 100-150 dmm -
Cone Penetration, 0°F 25 dmm (min) -
Flow, 140°F 10 mm max 3 mm max
Resilience, 77°F 30-60% 60% min

Bond, 0°F, 200% ext.

Bond, -20°F, 200% ext.

Pass 3 cycles

Bond, 0°F, 100% ext.

Pass 3 cycles

Bond, -20°F, 50% ext.

Pass 3 cycles

Softening Point

Ductility, 77°F

Flexibility, -29°F, 17, 90°, 10 sec

Brookfield Viscosity

Asphalt Compatibility Pass Pass
Recommended Pour Temperature 380° to 400°F 370° to 390°F
Safe Heating Temperature 400°F 410°F
Bitumen Content - -
Tensile Adhesion - -
Specific Gravity - 1.14
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SCOTT COUNTY CSAH 8 - INSTALLATION INFORMATION

The Local Road Research Board (LRRB) joined Scott County on the portion of CSAH 8 from TH13 to
CSAH 23 in using three different types of materials for routing and overbands. (The term ‘overbands’ is
how Scott County defined resealing sealed cracks) Materials used meet Mn/DOT ‘s specifications 3723
and 3725. Daffison placed the materials for the study at a price of $2.00/ Ib and $0.832/ Ib as shown

below.

TABLE 4.3: SCOTT COUNTY CSAH 8 COST ESTIMATE

Item No. Item Name Unit Quantity Unit Price Amount
1 DuraFill 3405 1 2,160 Ibs $2.00 /1b. $4,320.00
2 Maxwell Elastoflex 63 1 2,656 Ibs. $2.00 /Ib. $5,312.00
3 Deery 101 ELT 1 5,094 Ibs $0.832 /lb. $4,238.21

2004 SITE VISIT SCOTT COUNTY CSAH 8

Mn/DOT visited CSAH 8 on June 3 to follow up on the test site. This test sites begin at the intersection
of TH 13 and proceeds east to CSAH 23. The project is set up in four sections, starting from TH 13.
Section one is approximately ¥ mile of crack sealing with no heat lance used in the crack’s preparation
with Deery 101ELT sealant. Section two consists of approximately %2 mile of Deery 101ELT sealant.
Section three consists of Maxwell Elastoflex 63 sealant, and section 4 consists of Durafill 3405 material.
The following waypoints and coordinates were established. (Note — GPS coordinates were established on
April 22 and June 3 with a hand held unit. Therefore, some overlap of coordinates may exist due to

accuracy of unit.)

TABLE 4.4: SCOTT COUNTY SECTION 1 - DEERY 101 ELT, NO HEAT LANCE

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2004 2005
1 Near TH 13 CR8STAO01 44° 37°49.7” | 093°29’58.6” Begin station
2
3

2004 Observations — section 1
v' 500-ft crack map set up with pictures of two cracks taken, PK nail driven in eastbound lane near

stripe.
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TABLE 4.5: SCOTT COUNTY SECTION 2 - DEERY 101 ELT, WITH HEAT LANCE

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2004 2005
1 | Telephone pole | CR8STAO02 44° 37°49.6” | 093°29°40.6” Begin station
2 CR8ROUTO1 44° 37°50.0” | 093°29°37.0” 0%
3 CR8OVRB1D | 44°37°50.0” | 093°29’37.5” 0%
4 CR8R+S02D 44° 37°50.1” | 093°29°38.0” 0%
CR8DEERYST | 44° 37°49.9” | 093°29°03.7” Deery sign

2004 Observations — section 2

v

500-ft crack map set up with pictures of three cracks taken, PK nail driven in eastbound lane near

stripe.

TABLE 4.6: SCOTT COUNTY SECTION 3 - MAXWELL ELASTOFLEX 63

Crack No. & Waypoint Waypoints % Failure
Landmark Name North West 2004 2005
1 @ first crack | CR8STA03 44° 37°49.7” | 093°29’02.7” 0%
2 CR8STA0302 44° 37°49.0” | 093°29°00.8” 0%
3 CR8STAO0303 44° 37°48.4” | 093°28°58.7” 0%
CRBMAXSTRT | 44°37°50.4” | 093°28°05.2"
CRBMAXEND 44° 37°50.3” | 093°29’03.8”

2004 Observations — section 3
v' 500-ft crack map set up with pictures of three cracks taken, PK nail driven in eastbound lane near

stripe.
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TABLE 4.7: SCOTT COUNTY SECTION 4 - DURAFILL 3405

Crack No. & Waypoint Waypoints % Failure

Landmark Name North West 2004 2005
1 CR8STA04 44° 37°50.0” | 093°27°34.2” Begin station
2 | First crack CR8STA0401 44° 37°49.9” | 093°27°32.6” 0%
3 | Address 3195 CR8STA0402 44° 37°49.9” | 093°27°28.5” 0%

@ Durafill sign | CRBDURAFIL 44° 37°52.7” | 093°26°26.7”

CR8DURAEND | 44°37°50.2” | 093°28°05.7”
@ CSAH 23 CR8BEASTEND | 44°37°51.9” | 093°26°25.7”

2004 Observations — section 4

v

500-ft crack map set up with pictures of two cracks taken, PK nail driven in eastbound lane near

stripe, last 100-ft of crack survey not done, do in 2005.

2004 SUMMARY of SCOTT COUNTY CSAH 8
No noticeable difference is seen in any of the 4 test sections after 2 months. This site will be visited again
in 2005.
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CHAPTER 5
WASHINGTON COUNTY TEST SITE

2004 WASHINGTON COUNTY UPDATE
Gary Wisbar, Construction Coordinator for Washington County, set up the study on County Road 55.

The studies involve re-sealing saw and seal joints and removing the cupping that has occurred at the
joints. To do this, Crafco PolyFiber, type 2, sealant was used with and without an aggregate topping to
remove the cupping. The aggregate topping is a FA-2 sized Dresser trap-rock that was sprinkled on top
of the sealant using shovels.

The segment of County Road 55 that was re-sealed is between the intersection of Myeron Road
(CR 61) to the north and the intersection of Dellwood Road (TH 96) to the south, approximately two
miles of road. The saw and seal joints were placed at 40-ft on center.

The road was re-sealed on July 21, 2004 by Bergman Companies. Thirty different joint / crack
types were identified by the county to be tracked. Pictures were taken before, during, and after the re-
sealing work and are included in a separate compact disk. In all, Washington County and Mn/DOT took
over 250 pictures of this site. Because of this large quantity, not all of them will be included in the
appendix of this report. Select pictures will be included to better show how the study was established. To
view all of the pictures, contact the author at Mn/DOT for a copy of the CD.

This study will be tracked for 3-years in accordance with the work plan, with follow-up visits
scheduled for 2005, 2006, and 2007.

WASHINGTON COUNTY CR 55 - BACKGROUND INFORMATION

County Road 55 was a cold in-place recycle (CIR) project constructed in 1997 and consisted of 6-in of
CIR and 4-in. of HMA overlay (Mn/DOT 2340 type 31BB and 41WE). The saw and seal joints have a
%" by 5/8” reservoir and were cut 2.5-in deep and sealed with a Mn/DOT 3725 sealant material.

The study was set up primarily as a re-sealing of saw and seal joints as Washington County had
experienced early failures of re-sealing previously sealed joints and cracks. It was their experience that
the sealant cracked at the sidewalls (adhesion failure) and that the re-seal material did not bond to the
existing sealant material in the crack / joint. They felt that this lead to early reflective cracking through an
overlay and doubted if any benefit was being gained with their re-sealing efforts.

The secondary objective of this study was to see if the re-sealing work could remove the cupping
at the saw and seal joints for improving the ride of the road and remove the “thumping” noise of driving

over the sealed joint. To do this, a FA-2 sized Dresser trap-rock will be applied over the Crafco
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PolyFiber sealant. PolyFiber sealant was chosen for the extra strength of the material with the added
fibers. PolyFiber is not a Mn/DOT certified material for crack sealing.

Washington County identified thirty different crack / joint scenarios for tracking in this study.
Gary Wisbar, Project Coordinator of Washington County, located, numbered, and took pictures before,
during, and after the re-sealing work. Bill Zerfas, Mn/DOT research engineer, took before pictures and
some during re-sealing on July 21, 2004. The study was set up where a certain type of distress at a joint
or crack was identified in a section of pavement, and then a companion joint or crack with a similar
distress was located elsewhere within the 2-mile stretch of pavement. The joint / crack was numbered and
the companion joint / crack was numbered the same with an “A” suffix added. Therefore, the study can
compare the effectiveness of re-sealing a joint / crack for a specific distress in two places along the
pavement.

Appendix A shows joint / crack numbers 2, 2A, 5, 5A, and 18, 18A as an example of the study’s

set-up.

WASHINGTON COUNTY, CR 55 - RE-SEALING
On July 21, 2004, CR 55 had saw and seal joints, transverse cracks and longitudinal cracks sealed or re-
sealed from Myeron Road to Dellwood Road. Bergman Companies performed the work under contract to
Washington County.

The control section for the study is County Road 5 south of Dellwood Road. This road is also a
CIR project constructed the same year as CR 55, by the same contractor, and it was saw and sealed at 40-
ft on center using the same detail and sealant material. (Note: pictures were not taken of the control
section, this should be done in 2005).

Bergman Companies re-sealed TH 95 for Mn/DOT during the morning of July 21 using the same
materials. For comparison, the use of PolyFiber with and without an aggregate topping can be compared
on a high volume road (TH 95) to a low volume county road (CR 55). See the chapter on TH 95 for more

information.

WASHINGTON COUNTY, CR 55 - INSTALLATION INFORMATION

The work began around 1:00 PM with the air temperature near 85°F and rising. The pavement’s
temperature was recorded at 125°F by the county. Mn/DOT left the site around 4:00 PM while the re-
sealing work was still going. When Mn/DQOT left, the air temperature was 93°F and the pavement’s
temperature had reached 135°F. Washington County remained on site for the duration of the work, which
was finished around 5:30 PM.
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Bergman Companies had the following personnel on-site:

Project Crew:
v’ Crack preparation: heat lance operator and truck driver - 2 people.

v’ Crack sealer (wand operator) and truck driver - 2 people.
v’ Crack finisher / aggregate spreader — 2 people
v' Total - 6 people

Washington County provided traffic control that is not included in the crew size noted above.

Project Cost:
Washington County paid the following for the work:

v

Re-Sealing saw and sealed joints - $0.75 / If

Project Totals:

v
v
v

Re-Sealing saw and sealed joints — 6,276 If @ $0.75/ If
TOTAL: $4,707.00
Project Cost was split 50/50 between Washington County and LRRB 770.

Construction Notes:

v
v

The PolyFiber sealant was placed around 380°F pretty consistently.

No brooming of the aggregate was done, traffic was allowed to “‘clean’ the aggregate from the
crack / joint.

It was felt that the 3-in diameter wand used by Bergman was too narrow to effectively fill the
cupping in the saw and seal joints. This work became a re-sealing effort only, no removal of
cupping was achieved.

In the area where an aggregate topping was placed, multiple passes where made with the wand to
fill the cupping at the joint. The aggregate was sprinkled, by shovel, on top of the sealant. It was
felt that the sealant material followed the slope of the road, which resulted in a slightly uneven
layer of aggregate over the joint. How this effects the re-sealed joint will be studied.

A few days after the re-sealing was completed, it appeared that the joints with the aggregate
topping had shifted in the direction of traffic. The softer sealant material below the aggregate

being pushed forward by the tires may have caused this. How this effects ride will the studied.
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v" Comparing the before and after pictures of the cupping showed that a majority of the cupping was

removed, but not all. This is better than leaving a ‘hump’ at the joint which is detrimental to ride

and mostly likely not able to withstand winter snowplowing operations.

v The opinion as to whether or not the aggregate topping improved the ride was divided. Mn/DOT

felt it did improve ride by removing cupping, while Washington County felt it did not ride any

differently than the re-sealed joints.

The following information is from Crafco’s Product Data Sheet dated January 2004.
TABLE 5.1: WASHINGTON CO. POLYFIBER TYPE 2 CONFORMANCE SPECS.

TEST PolyFiber
Cone Penetration, 77°F (ASTM D5329) 50 max.
Softening Point (ASTM D36) 195°F (min)
Ductility, 77°F (ASTM D113) 10 cm min.
Flexibility, -20°F, 17, 90°, 10 sec Pass
Asphalt Compatibility (ASTM D5329) Pass
Recommended Pour Temperature 350°F

Safe Heating Temperature 400°F

From Crafco‘s Product Data Sheet:

v' Type 2 is designed for use in cold climates where temperatures range from -20°F (-29°C) to

100°F (38°C).

v The unit weight of Crafco PolyFiber sealant is 9.0 Ibs per gallon at 65°F.
v" Fibers are polyester, ¥%-in. long with a tensile strength of 78,000 — 88,000 psi (53,708 — 60,632

N/cm?)

2004 SUMMARY of WASHINGTON COUNTY CR 55

The installation of the CR 55 project appeared satisfactory. The next scheduled site observation is in

2005.

CHAPTER 6

Mn/DOT TEST SITE

2004 Mn/DOT TH 95 UPDATE
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TH 95 was re-sealed on July 21, 2004 with Crafco PolyFiber, type 2 sealant with and without an
aggregate topping. The experiment was two fold, part one including re-sealing saw and seal joints
between MP 83 and 84, and part was sealing random transverse cracks between MP 84 & 85. In both
sections, a FA-2 sized Dresser trap rock was applied to the sealant to study if the added aggregate aided in
removing the cupping present in the saw and seal and random transverse cracks.

Four 500-ft crack stations were established for tracking individual cracks, two each in the saw
and seal and random cracks sections. Pictures were taken and recorded on the crack maps.

To better track the ride performance of the study, pavement management data will be used. The
control section of the saw and seal is located at MP 83, and MP 83.5 has been added to pavement
management’s list to track. That station will be used for the re-sealed saw and sealed joints. The random
transverse cracks will be recorded at MP 84, while the control section for random cracking has been
established as MP 85. (Note: pavement management records data on the first 500-ft of each mile post.)

This study will be tracked for 3-years in accordance to the work plan, with follow-up visits
scheduled for 2005, 2006, and 2007.

Mn/DOT TH 95 - BACKGROUND INFORMATION

TH 95 was chosen as a test site because it had a one-mile saw and seal section included during the 1995
cold-in-place recycling (CIR) project performed under SP 1305-19. According to project files, the CIR
depth was 4.0-in with an additional 3.0-in of type 41 hot mix asphalt (HMA) placed on top in two 1%-in
lifts.

The overall project length was 7.53-mi and included the one-mile section of saw and seal. This
allowed the study the chance to re-seal saw and seal joints and extends the study into a clean and seal
study outside the saw and seal section. After nine years the saw and seal joints had cupped, but they also
controlled transverse cracking as designed. The saw and seal joints were ready for a re-sealing in 2004 as
some sealant failure was occurring in the joints.

LRRB 770 includes four test sites in four counties throughout Minnesota. TH 95 offered a
roadway with higher volume traffic than the four county sites with a 2000 ADT of 6,600 (440 HADT).
Condition Ratings from the Materials Performance System (MPS) website of TH 95 from 1995-2003 is

shown below.

TABLE 6.1: TH 95 - MATERIALS PERFORMANCE SYSTEM (MPS) DATA

End D1 D2 D3 D4
Begin MP MP Year PQI PSR SR LN1 [ LN1 | LN1 | LN1
82. 83 2003 3.6 3.5 3.7 2 0 0 19
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2002 0 3.7 0 0 0 0 0
2001 3.8 3.7 4.0 2 0 0 0
1999 3.9 3.8 4.0 0 0 0 0
1997 3.9 3.8 4.0 0 0 0 0
1996 3.9 3.8 4.0 0 0 0 0
1995 1.8 1.7 2.0 40 6 0 37
83 84 2003 3.0 3.3 2.8 2 0 7 0
2002 0 3.5 0 0 0 0 0
2001 3.7 3.6 3.9 2 0 0 0
1999 3.8 3.8 3.9 0 0 0 0
1997 3.9 3.9 3.9 0 0 0 0
1996 3.9 4.0 3.9 0 0 0 0
1995 2.3 2.3 2.3 0 40 33 0
84 85 2003 3.3 3.6 3.0 6 4 35 0

2002 0 3.7 0 0 0 0 0
2001 3.7 3.7 3.8 4 4 2 0
1999 3.9 3.8 4.0 8 0 0 0
1997 3.9 3.9 4.0 8 0 0 0
1996 3.9 3.9 4.0 8 0 0 0
1995 2.2 2.3 2.2 6 0 40 30

Condition Rating Defects

D1 slight transverse cracks

D2 medium transverse cracks

D3 severe transverse cracks

D4 slight longitudinal cracks

Mn/DOT TH 95 EXPERIMENT
In July 2004, TH 95 had saw and seal joints resealed from MP 83.25 to MP 84 and random transverse
cracks cleaned and sealed from MP 84 to MP 85 with Crafco PolyFiber, type 2, sealant material. Because
cupping was occurring at the joints and cracks, some of them were topped with a FA-2 sized Dresser trap-
rock to remove, or reduce, the cupping.

Bergman Companies sealed the site on July 21, 2004. Pictures were taken before, during, and
after re-sealing. The study is divided between saw and seal joints being resealed between MP 83 & 84,
and sealing random transverse cracks using the ‘clean and go’ method of crack sealing between MP 84 &
85.

For the saw and seal re-sealing study, joints were re-sealed between MP 83.25 and MP 84, with
the control section being MP 83 to MP 83.25. Crack Station 1 was established in the control section near
a ‘Deer Crossing’ sign, its GPS coordinates are North 45° 19’ 15.8”, West 092° 44’ 04.2”, waypoint
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TH95S+S01. Pictures were taken at 21-ft., 219-ft., 353-ft., and 429-ft. Crack Station 2 was established in
the re-sealed joints section near mail box 23589 at GPS coordinates North 45° 18” 57.1”, West 092° 44’
29.9”, waypoint TH95S+S02. Pictures were taken at 11-ft.,142-ft.,208-ft.,358-ft., and 464-ft. Aggregate
topping was applied in the southbound lane only and marked with paint on the shoulder. The GPS
coordinates for the first aggregate topped joints is North 45° 18 49.4”, West 092° 44’ 38.6”, waypoint
TH95ROCK. A total of 36 joints received the aggregate topping in the southbound lane.

The clean and seal section began at MP 84 and ended at MP 85. All of the random transverse
cracks were blown clean with a heat lance and sealed with the PolyFiber, type 2 sealant and then topped
with the aggregate. According to the quantity take-off from Bergman Companies, 53 random cracks
(1,272 If) were sealed. The control section for this portion of the study will be MP 85 to MP 86. Crack
Station 1 in this section was established south of County Road 86 (Panola Drive) at GPS coordinates
North 45° 18’ 36.8”, West 092° 45° 24.5”, waypoint TH95RANDO1. Pictures were taken at 3-ft.,154-
ft.,222-ft., and 403-ft. The second crack station established was at MP 85 at GPS coordinates North 45°
18’ 17.0”, West 092° 45’ 47.6”, waypoint TH95MP85RA. Pictures were taken at 71-ft.,154-ft., 196-
ft.,367-ft.,and 471-ft.

Mn/DOT TH 95 - INSTALLATION INFORMATION

Project crew size:

v" Crack preparation, heat lance operator — 1 person
Crack sealer — 1 person

Crack finisher / aggregate spreader — 2 people
Driver for prep truck — 1 person

Driver for sealant kettle — 1 person

AN N NN

Total — 6 people

Mn/DOT provided traffic control, and the total does not include Jim Pearson of Bergman Companies.

Project Cost:
LRRB 770 paid the following for the work:

v Re-Sealing saw and sealed joints - $0.75 / If
v Clean & Go cracks sealing with aggregate topping - $2.00 / If

Project Totals:
v Re-Sealing saw and sealed joints — 3,456 If @ $0.75/ If
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v

Clean & Go cracks sealing with aggregate topping — 1,272 If @ $2.00 / If
TOTAL: $5,136.00

Construction Notes:

v

AN NN

Work began around 8:40 am with air temperature at 74°F, partly cloudy and humid. Projected
daytime high temperature expected to hit 93°F.

It took approximately 30 minutes to re-seal ¥-mile (one lane) of saw and seal joints.

It took approximately 45 minutes to seal 1-mile (one lane) of clean and seal cracks.

The PolyFiber sealant was placed around 380°F pretty consistently.

Some joints / cracks were partially damaged because traffic was allowed onto pavement before
sealant was adequately set.

It worked better to have the aggregate applied a couple of minutes after the sealant had been
placed. If it was applied immediately after placing the sealant, the aggregate sank and did not
form a good topping to the crack / joint. Allowing the sealant to stiffen provided a better
aggregate topping to the crack / joint.

No brooming of the aggregate was done, traffic was allowed to ‘clean’ the aggregate from the

crack / joint.
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TABLE 6.2: Mn/DOT TH 95 - POLYFIBER TYPE 2 SEALANT CONFORMANCE SPECS.

TEST PolyFiber
Cone Penetration, 77°F (ASTM D5329) 50 max.
Softening Point (ASTM D36) 195°F (min)
Ductility, 77°F (ASTM D113) 10 cm min.
Flexibility, -20°F, 17, 90°, 10 sec Pass
Asphalt Compatibility (ASTM D5329) Pass
Recommended Pour Temperature 350°F

Safe Heating Temperature 400°F

From Crafco‘s Product Data Sheet:
v Type 2 is designed for use in cold climates where temperatures range from -20°F (-29°C) to
100°F (38°C).
v" The unit weight of Crafco PolyFiber sealant is 9.0 Ibs per gallon at 65°F.
v" Fibers are polyester, ¥-in. long with a tensile strength of 78,000 — 88,000 psi (53,708 — 60,632
N/cm?)

2004 SUMMARY of Mn/DOT TH 95
The installation of the TH 95 project appeared satisfactory. The next scheduled site observation is April
2005.
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