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SCOPE

Product: Hanover Asphalt Paver

Intertek Building & Construction (B&C) was contracted by Hanover Architectural Products to
evaluate Hanover Asphalt Paver in accordance with ASTM C936 Absorption and Density, ASTM
D1782 Modulus of Rupture, ANSI B101.3 Slip Resistance, ASTM F970 Static Load, and ASTM D4226
Brittleness. Results obtained are tested values and were secured by using the designated test

methods. Testing was conducted at the Intertek B&C test facility in York, Pennsylvania.

This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory.
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This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name
or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
The observations and test results in this report are relevant only to the sample(s) tested. This report by itself does not imply that the
material, product, or service is or has ever been under an Intertek certification program.
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TEST METHODS
PROCEDURE | PROPERTY FINISH REQUIRED | RESULT OUTCOME
ASTM C936 | Absorption Ground Tudor | £5.0% 0.19% PASS
Density Ground Tudor | N/A 154.8 |bg/ft> | N/A
ANSI B101.3 | Dynamic Coefficient | Ground >0.45 for 0.62 High
of Friction, Wet Ground Tudor | High DCOF | 0.70 High
ASTM F970 | 24-Hour Indentation | Ground Tudor | N/A 0.031in N/A
ASTM D4226 | Brittleness Energy Ground Tudor | N/A 222.3in:lbs | N/A
TEST METHODS

The specimens were evaluated in direct accordance with the following:

ASTM C936/C936M-18, Standard Specification for Solid Concrete Interlocking Paving Units,

Section 5.4

ASTM C140/140M-18a, Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units, Section A4.4

ASTM C1782/C1782M-18, Standard Specification for Utility Segmental Concrete Paving
Slabs, Section A1.3

ANSI/NFSI B101.3-2012, Test Method for Measuring Wet DCOF of common Hard-Surface
Floor Materials

The specimens were evaluated in general accordance with the following:

ASTM F970-17, Standard Test Method for Measuring Recovery Properties of Floor Coverings
after Static Loading

ASTM D4226-16, Standard Test Methods for Impact Resistance of Rigid Poly(Vinyl Chloride)
(PVC) Building Products, Procedure B
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MATERIAL SOURCE

The Hanover Asphalt Paver materials were provided by Hanover Architectural Products. The
following was/were received on 8/6/19: three nominally 3-inch square and 40 nominally 12-inch
long by 6-inch wide Asphalt Pavers with 2-inch thickness marked Ground Tudor Finish, and eight
nominally 12-inch long by 6-inch wide by 2-inch thick Asphalt Pavers marked Ground Finish. Refer
to the product description photos in Section 10. The material was tested as received.
Representative materials/test specimen(s) will be retained by Intertek B&C for a minimum of four
years from the test completion date.

LIST OF OFFICIAL OBSERVERS

NAME COMPANY

Joshua A. Kennedy Intertek B&C

Scott D. Scallorn Intertek B&C
TEST PROCEDURES

All conditioning of test specimens and test conditions were at standard laboratory conditions
unless otherwise reported. Refer to the test photos in Section 10 and data sheets in Section 11.

ASTM C936/C140, Absorption and Density

The absorption percentage and density of the asphalt pavers was determined utilizing Mettler
Toledo Balance Models AX504 (ICN: 003449) and XP1203S (ICN: 65216). Three specimens were
immersed in deionized water for 25 hours, weighed underwater, and weighed 60 second after
removal from water. The specimens were dried in a Fisher Scientific oven (ICN: Y002764) until
constant weight at 105°C. ASTM C936 requires an individual specimen absorption of £7.0% and
an average absorption of <5.0%

ASTM C1782, Modulus of Rupture

The modulus of rupture of the asphalt pavers was determined utilizing an Instron UTM Model
3369 (ICN: 005740) equipped with a 10 kN load cell (ICN: 005965) operating at a crosshead speed
of 300 lbg/min. Each specimen was supported with 1.5-inch diameter steel loading rods at a span
of 8.0 inches and loaded with a 2.0-inch steel plate at the midspan until a failure mode was
observed. ASTM C1782 requires an individual specimen Modulus of Rupture of 2650 psi and an
average of 2725 psi.
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ANSI B101.3, DCOF

The dynamic coefficient of friction of the asphalt pavers was determined utilizing a BOT-3000E
Digital Tribometer (ICN: INTO0746), which was calibrated to verify that readings fell within £5% of
the reference check tile value. A total of five passes were made on each test area with the
tribometer in one direction followed by five additional passes made in the opposite direction,
another five passes in a direction perpendicular to the first set (90° offset from the initial travel
path), and another five passes opposite to the previous pass series (with visual evaluation and
periodic reconditioning of the SBR contact foot as required). The specimen surface was soaked in
a surfactant solution of 0.1% sodium lauryl sulfate in distilled water before and during testing.
Results were evaluated against the performance criteria presented in the following table.

0.30-0.42 (level)

WET DCOF VALUE (ppo) SLIP RESISTANCE POTENTIAL | ACTION

>0.45 (Inclines) High Monitor DCOF regularly and

>0.42 (level) (Lower probability of maintain cleanliness
slipping)

0.30-0.45 (Inclines) Acceptable Monitor DCOF regularly and

(Increased probability of
slipping)

maintain cleanliness;
Consider traction enhancing

products and practices where
applicable for intended use

<0.30 Low Seek professional
(Higher probability of intervention; Consider
slipping) replacing flooring and/or

coating with high traction
products

ASTM F970, 24-Hour Static Load

The 24-hour static load indentation of the asphalt pavers was determined utilizing an Instron UTM
Model 3369 (ICN: 005740) equipped with 10 kN load cell (ICN: 005965) operating at a constant
crosshead load of 1000 psi. The load was applied to three specimens stacked with flat metal plates
and 1.5-inch diameter indenter plates centered between each specimen and held for 24 hours.
Three specimens were immersed in deionized water for 48 hours then placed in a So-Low freezer
(ICN: INT00206) for 48 hours prior to testing. Thickness measurements were conducted with a
2-inch digital micrometer (ICN: 72009) prior to loading, after the 24-hour static load, and after
recovering.
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ASTM D4226, Brittleness Impact

The brittleness resistance of the asphalt pavers was determined utilizing a Gardner Impact Tester
(ICN: YO00146) equipped with a 5/8” diameter spherical head (H.25 tup) and a 13.725-lbs impactor
weight. 10 specimens were immersed in deionized water for 48 hours, exposed to -40°C air for
48 hours in a So-Low freezer (ICN: INT00206), and impacted within 30 seconds of removal. Five
specimens were impacted at the center in five-inch drop height increments starting at a height of
four inches until complete fracture. Five specimens were impacted at the center in one-inch
increments starting at a height of 15 inches until complete fracture. Impacts were repeated on
the same surface location. The mean brittleness energy is the average of the rupture energy of
the five small-increment specimens.

TEST SPECIMEN DESCRIPTIONS

TEST PROCEDURE NUMBER OF NOMINAL SPECIMEN  VISUAL
SPECIMENS DIMENSIONS CHARACTERISTICS
ASTM C936 3 3" x3"x2" Black Asphalt
ASTM C1782 3 12" x 6" x 2" Black Asphalt
ANSI B101.3 6 total (3 each) 12" x 6" x 2" Black Asphalt
ASTM F970 3 12" x 6" x 2" Black Asphalt
ASTM D4226 10 12" x 6" x 2" Black Asphalt
TEST RESULTS
ASTM C936/C140, Absorption and Density
SPECIMEN ABSORPTION ABSORPTION DENSITY
(Ibg/ft3) (%) (Ibe/ft3)
1 0.31 0.20 154.83
2 0.27 0.18 154.69
3 0.30 0.20 154.73
Average 0.29 0.19 154.75
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SPECIMEN WIDTH THICKNESS PEAK LOAD MODULUS OF
(in) (in) (Ibe) RUPTURE
(psi)
1 5.935 2.020 1081.0 536
2 5.935 2.013 954.7 476
3 5.936 2.018 1017.9 505
Average 5.935 2.017 1017.9 506
Std. Dev. 0.001 0.003 63.1 29.6
ANSI B101.3, Dynamic Coefficient of Friction, Ground
SPECIMEN | PULL Wet Dynamic Coefficient of Friction LOCATION
DIRECTION | 1 2 3 4 5 AVERAGE
1 180°-0° 0.58 0.58 0.58 0.57 0.57 0.61
0°-180° 0.57 0.57 0.57 0.56 0.57
270° -90° 0.57 0.57 0.57 0.57 0.56
90° - 270° 0.73 0.73 0.74 0.68 0.68
2 180° - 0° 0.58 0.57 0.58 0.58 0.61 0.62
0° - 180° 0.57 0.53 0.53 0.53 0.53
270°-90° 0.62 0.71 0.67 0.63 0.61
90° - 270° 0.65 0.72 0.74 0.76 0.75
3 180°-0° 0.56 0.56 0.56 0.56 0.59 0.64
0°-180° 0.63 0.65 0.64 0.62 0.61
270°-90° | 0.64 0.60 0.61 0.64 0.61
90° - 270° 0.74 0.68 0.72 0.73 0.75
Test Average 0.62

Note: A wet DCoF of 0.62 correlates to a High slip resistance potential.
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SPECIMEN | PULL Wet Dynamic Coefficient of Friction LOCATION
DIRECTION | 1 2 3 4 5 AVERAGE
1 180° - 0° 0.67 0.68 0.70 0.70 0.67 0.71
0°-180° 0.72 0.73 0.73 0.73 0.73
270°-90° 0.69 0.73 0.72 0.72 0.72
90° - 270° 0.68 0.67 0.71 0.71 0.73
2 180° - 0° 0.65 0.64 0.64 0.63 0.66 0.69
0°-180° 0.73 0.74 0.74 0.74 0.74
270° -90° 0.73 0.74 0.75 0.73 0.72
90° - 270° 0.62 0.61 0.69 0.63 0.63
3 180° - 0° 0.73 0.73 0.72 0.72 0.75 0.70
0°-180° 0.65 0.64 0.72 0.63 0.66
270°-90° 0.73 0.75 0.75 0.75 0.75
90° - 270° 0.68 0.70 0.66 0.70 0.67
Test Average 0.70
Note: A wet DCoF of 0.70 correlates to a High slip resistance potential.
ASTM F970, Static Load
SPECIMEN INITIAL 24-HOUR POST- OBSERVATIONS
THICKNESS INDENTATION | RECOVERY
(in) (in) INDENTATION
(in)
1 2.000 0.025 0.025 Center crack on two sides
2 2.001 0.036 0.036 Center crack on one side
3 2.002 0.033 0.033 Center crack on one side
Average 0.031 0.031
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ASTM D4226, Brittleness Impact, Large Increments

SPECIMEN | IMPACT | IMPACT | OBSERVATIONS
HEIGHT | FORCE
(in) (in-1bs)
1 4.0 54.9 Small Indentation
9.0 123.5 Chipping
14.0 192.2 Increased indentation
19.0 260.8 Large crack, 50% rupture
24.0 329.4 Complete fracture
2 4.0 54.9 Small Indentation
9.0 123.5 Chipping
14.0 192.2 Chipping; increased indentation
19.0 260.8 Increased indentation
24.0 329.4 Complete fracture
3 4.0 54.9 Chipping; tiny indentation
9.0 1235 Chipping; increased indentation
14.0 192.2 Chipping; large crack, 75% rupture
19.0 260.8 Complete fracture
4 4.0 54.9 Chipping; small indentation
9.0 123.5 Increased indentation
14.0 192.2 Chipping; increased indentation
19.0 260.8 Complete fracture
5 4.0 54.9 Chipping; tiny indentation
9.0 123.5 Chipping; tiny indentation
14.0 192.2 Chipping; increased indentation
19.0 260.8 Chipping; increased indentation; large crack, 60% rupture
24.0 329.4 Complete fracture
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SPECIMEN | IMPACT | IMPACT | OBSERVATIONS
HEIGHT | FORCE
(in) (in-1bg)

1 15.0 205.9 Chipping, indentation
16.0 219.6 Complete fracture

2 15.0 205.9 Chipping, indentation
16.0 219.6 Complete fracture

3 15.0 205.9 Chipping, indentation
16.0 219.6 Chipping; large crack, 50% rupture
17.0 233.3 Complete fracture

4 15.0 205.9 Chipping, indentation
16.0 219.6 Complete fracture

5 15.0 205.9 Chipping, indentation
16.0 219.6 Complete fracture

Mean Brittleness Energy: 222.3 in-|bs

CONCLUSION

The Ground Tudor finish Asphalt Paver product met the specified performance requirements of
ASTM C936 for Absorption and Density.

The Ground Tudor finish Asphalt Paver product did not meet the specified performance
requirements of ASTM C1782 because the MOR of each specimen was less than 650 psi.

The Ground and Ground Tudor finishes Asphalt Paver products met the specified performance
requirements of ANSI B101.3 for Wet DCoF with a High slip resistance potential, which is a lower
probability of slipping.

The low-temperature indentation and low-temperature brittleness testing did not have specified
performance requirements. The Ground Tudor finish Asphalt Paver product had an average
indentation of 0.033 inches, and the mean brittleness energy was 222.3 in-lbs.
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