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Certified Playground Chips 

Certified. Safe. Pure.  

P.R. Russell’s Certified Playground Chips have three 

necessary certifications outlined by ASTM International so 

you can rest assured that you are making the right choice 

for your playground surfacing.  

• ASTM F1292: Standard Specification for Impact Attenuation 

of Surfacing Materials within the Use Zone of Playground 

Equipment- The purpose of this specification is to establish 

minimum impact attenuation requirements for playground 

surfaces to reduce the risk of severe injury from falls, 

specifically regarding severe head injury. This is most 

commonly referred to as an impact test.  

• ASTM F2075: Standard Specification for Engineered Wood 

Fiber for Use as a Playground Safety Surface Under and 

Around Playground Equipment-                    The performance 

requirements to receive this certification includes Section 7 

sieve test analysis, Section 8 hazardous metal test (for antimony, 

arsenic, barium, cadmium, chromium, lead, mercury, and 

selenium) and Section 9.5 Non-Magnetic Tramp Metal. In other words, our playground 

chips meet all standards for particle size, consistency, 

purity, and ability to drain. 

• ASTM F1951: Standard Specification for 

Determination of Accessibility of Surface Systems Under and 

Around Playground Equipment-This specification establishes 

uniform means to measure the characteristics of the applied 

playground surfacing in relation to accessibility. Our Playground 

Chips meet wheelchair work measurement standards.   

     



www.testingservices     (706)226-1400
office@testingservices u

Testing Services (TSI) LLC
817 Showalter Avenue
PO Box 1343
Dalton, GA  30721

Report #
Lab Test Number:

Report Date:

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. THESE LETTERS AND REPORTS ARE FOR THE USE ONLY OF THE CLIENT TO WHOM THEY ARE ADDRESSED AND THEIR 
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CLIENT:                          TEST MATERIAL:
Company: PR Mulch Date Material Received: October 8, 2021
Address: 91 Pine Rd Material Type: Engineered Wood Fiber Loose Playground Mulch

Brentwood, NH 03833 Material Condition: Excellent, New
Requested By: Material ID: Playground Chips 

TESTING METHODS REQUESTED:
Testing Services, Inc was instructed by the client to perform the following testing…

Standard: ASTM F2075-20
Section 7

Test Method: Standard Specification for Engineered Wood Fiber for Use as a Playground Safety Surface Under and Around 
Playground Equipment, Particle Size

Standard: ASTM C136/C136M-19 Test Method: Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

SAMPLING PLAN:
Sampling Date: 10/11/21

Specimen sampling is performed in the sampling department at TSI.
The sampling size of specimens is determined by the test method requirements. 
In the event a specific sampling size is not called for, a determination will be made based on previous testing experience, and approved for use by an authorized manager. 
All samples are subjected to the outside environmental conditions of temperature and relative humidly. 
Sample requiring pre-determined exposure to specified environmental conditions based on a specific test method, take place in the departments in which they are tested

DEVIATION FROM TEST METHOD:
State reason for any Deviation from, Additions to, or Exclusions From Test Method.

None

TEST SCOPE: This test method determines the particle size of the wood fiber type material which provides data indicating sufficient porosity for drainage, yet 
provide large enough particle size to limit compaction and maintain resiliency, but limit oversize pieces which could lead to injury. 

PROCEDURE: Eight (8) gallons of the engineered wood fiber, removed from the gross submitted sample size of sixty (60) cubic feet were placed into a pan and oven
dried at 140°F until a constant moisture level was achieved. From the (8) gallon dried lot, one (1) gallon (volume) was removed for sieving. Three sieves 

er was placed onto the top 
sieve and agitated by mechanical action and/or hand manipulation. The sample lot was split into two or more portions, sieving each portion individually. 
Sieving continued at each size until not more than 1% mass of the residue retained on the specific sieve. The mass of each size increment was weighed on 
a scale and the percent passing is calculated on the basis of the total mass of the initial dry sample. 

REQUIREMENTS:

Sieve Size Minimum % Passing Maximum % Passing
¾” 99 % 100 %

75 % 100 %
#16 0% 15%

TEST DATA:  Weight of Playground Chip Sieved:  253.08 grams
  

U.S. Standard Sieve # Opening Weight Retained % Retained % Passing Requirement (% Passing) Comment
¾” 0.7500” 1.76 grams 0.70 99.30 Min 99% Max 100% Passes Specification

0.3750” 36.98 grams 14.61 84.69 Min 75% Max 100% Passes Specification
#16 0.0469” 202.43 grams 79.99 4.71 Min 0% Max 15% Passes Specification
PAN 11.91 grams 4.71 0.00

CONCLUSION: The above wood fiber meets specification for all particle sizes set forth in section 7 of ASTM F2075.

Uncertainty:
We undertake all assignments for our clients on a best effort basis. Our findings and judgments are based on the information using the latest test methods available.
TSI can only ensure the test results for the specific items tested. 

Unless otherwise noted in the deviations sections of this report, all tests are performed in compliance with stated test method. 

Test Report Approval:   

Erle Miles, III, Lab Director, Testing Services (TSI) LLC
TSi Accreditation: TSi is an Organizational Member of ASTM (American Society for Testing and Materials).

LABORATORY TEST REPORT

ASTM F2075 Section 9.5, Tramp Metal

83957E
3293-8236

November 3, 2021
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CLIENT:                          TEST MATERIAL:
Company: PR Mulch Date Material Received: October 8, 2021
Address: 91 Pine Rd Material Type: Engineered Wood Fiber Loose Playground Mulch

Brentwood, NH 03833 Material Condition: Excellent, New
Requested By: Material ID: Playground Chips 

TESTING METHODS REQUESTED:
Testing Services Inc was instructed by the client to perform the following testing…

Standard: EPA 7471B Test Method: Mercury in Solid or Semi-Solid Waste (Cold Vapor)
Standard: 6010B/SW846 Test Method: Inductively Coupled Plasma-Atomic Emission Spectrometry
Standard: ASTM F963-17 Test Method: Standard Consumer Safety Specification for Toy Safety

Standard: ASTM F2075-20
Section 8

Test Method: Standard Specification for Engineered Wood Fiber for Use as a Playground Safety Surface Under and Around Playground 
Equipment, Hazardous Metals

SAMPLING PLAN:
Sampling Date: 10/11/21

Specimen sampling is performed in the sampling department at TSI.
The sampling size of specimens is determined by the test method requirements. 
In the event a specific sampling size is not called for, a determination will be made based on previous testing experience, and approved for use by an authorized manager. 
All samples are subjected to the outside environmental conditions of temperature and relative humidly. 
Sample requiring pre-determined exposure to specified environmental conditions based on a specific test method, take place in the departments in which they are tested

DEVIATION FROM TEST METHOD:
State reason for any Deviation from, Additions to, or Exclusions From Test Method.

None

TEST SCOPE: This test method quantifies toxic heavy metal content of the engineered wood fibers. It is possible for children on a playground to handle or even 
ingest fibers in the mouth, hence the need to determine the presence of heavy metals. Limit for toxic levels are taken from Specification F963, 
paragraph 4.3.5.2 Table 1. 

PROCEDURE: Eight (8) gallons of the engineered wood fiber, removed from the gross submitted sample size of sixty (60) cubic feet were placed into a pan and oven
dried at 140°F until a constant moisture level was achieved. From the (8) gallon dried lot, one (1) gallon was removed, and sieved using a #35 US sieve to 
obtain three (3) grams of screened engineered wood fiber particle. The three (3) grams was then mixed with 50X its mass with an aqueous solution of 0.07 
mol/L hydrochloric acid at 37°C. The pH level was checked to be between 1.0 and 1.5, mixing the solution for one (1) hour and allowing to stand for one (1) 
hour. The solids were separated from the solution by filtration through a membrane filter with a pore size of 0.45µm. The solids were then analyzed using 
methods 7470A and 6010B to determine the presence of elements, antimony (Sb), arsenic (As), barium (Ba), cadmium (Cd), chromium (Cr), lead (Pb), 
mercury (Hg), and selenium (Se).

Test Data:

Element Maximum Soluble Migrated in ppm (mg/Kg) Quantified Presence (Test Results)
Antimony (Sb) 60 < 0.5 mg/Kg
Arsenic (As) 25 < 0.5 mg/Kg
Barium (Ba) 1,000 4.57 mg/Kg

Cadmium (Cd) 75 < 0.5 mg/Kg
Chromium (Cr) 60 < 0.5 mg/Kg

Lead (Pb) 90 < 0.5 mg/Kg
Mercury (Hg) 60 < 0.1 mg/Kg
Selenium (Se) 500 < 0.5 mg/Kg

CONCLUSION: The above wood fiber meets specification for hazardous metal content set forth in section 8 of ASTM F2075.

Uncertainty:
We undertake all assignments for our clients on a best effort basis. Our findings and judgments are based on the information using the latest test methods available.
TSI can only ensure the test results for the specific items tested. 

Unless otherwise noted in the deviations sections of this report, all tests are performed in compliance with stated test method. 

Test Report Approval:   

Erle Miles, III, Lab Director, Testing Services (TSI) LLC
TSi Accreditation: TSi is an Organizational Member of ASTM (American Society for Testing and Materials).

LABORATORY TEST REPORT

ASTM F2075 Section 8, Hazardous Metal Content

83957C
3293-8236

November 3, 2021



www.testingservices     (706)226-1400
office@testingservices u

Testing Services (TSI) LLC
817 Showalter Avenue
PO Box 1343
Dalton, GA  30721

Report #
Lab Test Number:

Report Date:

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. THESE LETTERS AND REPORTS ARE FOR THE USE ONLY OF THE CLIENT TO WHOM THEY ARE ADDRESSED AND THEIR 
COMMUNICATION TO ANY OTHERS OR THE USE OF THE NAME TESTING SERVICES, INC. MUST RECEIVE OUR PRIOR WRITTEN APPROVAL. OUR REPORTS, LETTERS, NAME, SEALS, OR INSIGNIA ARE NOT UNDER ANY CIRCUMSTANCES TO BE USED IN ADVERTISING TO THE GENERAL PUBLIC.

Page 1 of 1

CLIENT:                          TEST MATERIAL:
Company: PR Mulch Date Material Received: October 8, 2021
Address: 91 Pine Rd Material Type: Engineered Wood Fiber Loose Playground Mulch

Brentwood, NH 03833 Material Condition: Excellent, New
Requested By: Material ID: Playground Chips 

     
TESTING METHODS REQUESTED:

Testing Services Inc was instructed by the client to perform the following testing…
Standard: ASTM F2075-15

Section 9.5
Test Method: Standard Specification for Engineered Wood Fiber for Use as a Playground Safety Surface Under and Around Playground 

Equipment, Non-Magnetic Tramp Metal (Modified)

SAMPLING PLAN:
Sampling Date: 10/11/21

Specimen sampling is performed in the sampling department at TSI.
The sampling size of specimens is determined by the test method requirements. 
In the event a specific sampling size is not called for, a determination will be made based on previous testing experience, and approved for use by an authorized manager. 
All samples are subjected to the outside environmental conditions of temperature and relative humidly. 
Sample requiring pre-determined exposure to specified environmental conditions based on a specific test method, take place in the departments in which they are tested

DEVIATION FROM TEST METHOD:
State reason for any Deviation from, Additions to, or Exclusions From Test Method.

Modified to Section 9.5 of the test procedure

TEST SCOPE: This test method determines the presence of tramp metals embedded in the wood fibers. Injury could occur from a fall or contact with a sharp metal 
object protruding from the fiber. It is necessary to measure the presence of tramp metals due to the use of recycled wood pallets, waste wood, an 
demolition wood in the manufacture of engineered wood fiber. 

PROCEDURE: One Hundred Forty (140) gallons, or 18.7ft³, of the engineered wood fiber playground mulch was randomly chosen from the overall sample lot of 60 
ft³. The playground chips were spread evenly and in small amounts in a stainless steel pan. Each chip was visually inspected under magnification 
and then passed over by two sets of magnets to detect the presence of metal. The “nonmetallic” and “metallic” chips were placed into separate 
containers. At the conclusion of examining the entire sample lot, the chips containing metal were weighed in grams. The % metal content was then 
computed using:

% Metal:  TW-MW X 100
TW

    Where: TW= Total Weight of the Sample Lot Taken
     MW= Total Weight of the Chips with Metal Present

REQUIREMENTS: Wood fiber inspected in accordance with Section 9.5 (modified sample lot) requires the total number of metal particles with a dimension of ½” or 
greater shall not exceed 0 per 50 yd³.

TEST DATA:  
  

Detection Quantified Presence Comment
Tramp Metal Particles 0 per 18.7 ft³ / 140 Gallons No Tramp Metal Detected

CONCLUSION: The above wood fiber meets/exceeds specification for tramp metal content set forth in section 9.5 of ASTM F2075 based on the sample lot tested 
(modified).

Uncertainty:
We undertake all assignments for our clients on a best effort basis. Our findings and judgments are based on the information using the latest test methods available.
TSI can only ensure the test results for the specific items tested. 

Unless otherwise noted in the deviations sections of this report, all tests are performed in compliance with stated test method. 

Test Report Approval:   

Erle Miles, III, Lab Director, Testing Services (TSI) LLC
TSi Accreditation: TSi is an Organizational Member of ASTM (American Society for Testing and Materials).

LABORATORY TEST REPORT

ASTM F2075 Section 9.5, Tramp Metal

83957D
3293-8236

November 3, 2021
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CLIENT:
Company: PR Mulch Report Number:
Address: 91 Pine Rd Lab Test Number:

Bentwood, NH 03833 Test Dates:
Report Date:

Requested By: Page:

TEST MATERIAL:
Mulch Identification: Date Received:
Compacted Depth: Subbase:

TESTING METHODS REQUESTED:

SAMPLING PLAN:
Sampling Date:

PR Mulch shipped mulch by supersack to Testing Services laboratory received 10/8/21
The delivered mulch was acclimated to the appropriate temperatures per the test method prior to testing.

TEST APPARATUS:
Triax 2015 E Missile System, manufactured by Alpha Automation, Inc.
Accelerometer #1488 manufactured by Dytran, Calibration Date 2/12/2020, Recalibration Due Date 2/12/2022

DEVIATION FROM TEST METHOD:

TEST SUMMARY:

Uncertainty:

We undertake all assignments for our clients on a best effort basis. Our findings and judgments are based on the information to us using the latest test methods available.
Unless otherwise noted in the deviations sections of this report, all tests performed are in compliance with stated test method.
The results reported herein reflect the performance of the described samples at the time of testing and at the temperature(s) reported.  The results are specific to the described
samples.  Samples of surfacing materials that edo not closely match the described samples will perform differently.

Test Report Approved by:

Erle Miles, III, Lab Director, Testing Services (TSI) LLC

14'

14'

Concrete

72°F
120°F

124
123

791
809

Fall HeightCondition Gmax

TEST REPORT

Testing Services Inc. was instructed by the client to test for the following...

None
State Reason for any Devation, Additions to, or Exclusions from Test Method

Standard Specification for Impact Attenuation of Surfacing Materials Within the Use Zone of Playground EquipmentStandard: ASTM F1292 Test Method:

83957A
3293-8236

11/16/2021

Playground Chips
9"

10/25/2021

10/25/2021

10/8/2021

Specificity: The results reported herein reflect the performance of the described samples at the time of testing and at the 
temperatures reported. The results are specific to the described samples. Samples of surfacing materials that do not closely match 

the described samples will perform differently.

1 of 2

Per the test method, the laboratory test used to determine critical fall height of materials specified for use in a playground shall 
have been conducted no more than five years prior to the date of installation of the playground surface.

Hot, Dry
Frozen

Test Method HIC

Critical Fall Height   < 200 Gmax < 1000 HIC, All Temperature Ranges 14'

Full test data reported on page 2 of this report

ASTM F1292-18e1 14'
871

Ambient, Dry

13125°F
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CLIENT:
Company: PR Mulch Report Number:
Address: 91 Pine Rd Lab Test Number:

Brentwood, NH 03833 Test Dates:
Report Date:

Requested By: Page:

TEST MATERIAL:
Mulch Identification: Date Received:

Subbase:

TEST DATA:   (Average is drop 2 & 3, Drop 1 is for conditioniing only)

CONDITIONS

Surface Temperature

Surface Temperature

Surface Temperature

CONDITIONS

Surface Temperature

Surface Temperature

Surface Temperature

CONDITIONS

Surface Temperature

Surface Temperature

Surface Temperature

TEST REPORT

83957A
3293-8236
10/25/2021
11/3/2021
2 of 2

Playground Chips 10/8/2021
Concrete

106 579
27.8 6° 12' 111

Drop Height Gmax HICAngle

650114

28.9 9°
HIC

623
5° 12' 116 677

Gmax

AVERAGE Gmax/HIC

125 775

736
130 814

2° 13'
113 643
119

2° 13'
AVERAGE Gmax/HIC71.2°

Reference Surface

72°F ±5%

1 13'
2 29.0

765
126 817
122

HIC
115 697

Gmax
1 30.0 9° 14'
2 30.0 8° 14'

3 29.1

Drop Velocity (ft/sec) Angle Drop Height

Drop
1
2
3

Velocity (ft/sec)

27.8

27.7 7° 12'

71.3°

Drop Velocity (ft/sec) Angle Drop Height

HIC
1 27.8 8° 12' 98 531

3 30.1 7° 14'
AVERAGE Gmax/HIC

Drop Velocity (ft/sec) Angle Drop Height

124 791

Gmax

71.6°

3 27.8 6° 12' 108 599
2 27.8 7° 12' 103 561

AVERAGE Gmax/HIC 106 580

Drop Velocity (ft/sec) Angle Drop Height Gmax HIC

119.7°

120°F±5% 3 30.0 2° 13' 120

658
2 29.0 2° 13' 116 701

Reference Surface 1 28.9 3° 13' 113

1 30.0 1° 14' 116 761

786
AVERAGE Gmax/HIC 118 744

Drop Velocity (ft/sec) Angle Drop Height Gmax HIC

119.2°

3 30.1 1° 14' 126 836
2 30.0 4° 14' 120 728

1 27.7 5° 12' 103 649

AVERAGE Gmax/HIC 123 782119.1°

3 27.9 6° 12' 111 735
2 27.8 6° 12' 109 700

AVERAGE Gmax/HIC 110 718

Drop Velocity (ft/sec) Angle Drop Height Gmax HIC

25.2°

704
2 29.0 3° 13' 117 742

Reference Surface 1 28.9 4° 13' 112

Drop Velocity (ft/sec) Angle Drop Height Gmax HIC

24.7°
25°F±5% 3 29.0 5° 13' 120

30.0 2° 14' 121 728

760

AVERAGE Gmax/HIC 119 751

Test Date:
10/25/2021

AVERAGE Gmax/HIC 131 871

Drop Velocity (ft/sec) Angle Drop Height Gmax HIC

3 30.1 7° 14' 136 919
2 30.0 5° 14' 126 823
1

24.9°

Temperature:

Ambient Air 
Temperature:

72°F

Test Date:
10/25/2021

Ambient Air 
Temperature:

72°F

Temperature:

Test Date:
10/25/2021

Ambient Air 
Temperature:

72°F

Temperature:
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Report #
Lab Test Number:

Report Date:

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. THESE LETTERS AND REPORTS ARE FOR THE USE ONLY OF THE CLIENT TO WHOM THEY ARE ADDRESSED AND THEIR 
COMMUNICATION TO ANY OTHERS OR THE USE OF THE NAME TESTING SERVICES, INC. MUST RECEIVE OUR PRIOR WRITTEN APPROVAL. OUR REPORTS, LETTERS, NAME, SEALS, OR INSIGNIA ARE NOT UNDER ANY CIRCUMSTANCES TO BE USED IN ADVERTISING TO THE GENERAL PUBLIC.
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CLIENT:                          TEST MATERIAL:
Company: PR Mulch Date Material Received: October 8, 2021
Address: 91 Pine Rd Material Type: Engineered Wood Fiber Loose Playground Mulch

Brentwood, NH 03833 Material Condition: Excellent, New
Requested By: Material ID: Playground Chips 

TESTING METHODS REQUESTED:
Testing Services, Inc was instructed by the client to perform the following testing:

Standard: ASTM F1951-21 Test Method: Standard Specification for Determination of Accessibility of Surface Systems Under and Around Playground Equipment

SAMPLING PLAN:
Sampling Date: 10/11/21

Specimen sampling is performed in the sampling department at TSI.

The sampling size of specimens is determined by the test method requirements. 

In the event a specific sampling size is not called for, a determination will be made based on previous testing experience, and approved for use by an authorized manager. 

All samples are subjected to the outside environmental conditions of temperature and relative humidly. 

Sample requiring pre-determined exposure to specified environmental conditions based on a specific test method, take place in the departments in which they are tested

DEVIATION FROM TEST METHOD:
State reason for any Deviation from, Additions to, or Exclusions from Test Method:

none

REQUIREMENT: A surface in place shall have average work per foot (work per meter) values for straight propulsion and for turning less than the average work per 
foot (work per meter) values for straight propulsion and for turning, respectively, on a hard, smooth, surface with a grade of 1:14 (7.1 %).

PROCEDURE:        Test Surface Preparation: Tests were conducted on 10/11/21 indoors at TSi Laboratories in an environment of 72°F and 62% R.H. The mulch
was installed in a wooden box (44’’W x 117”L) at approx. 12” depth. The system, prior to testing, was slightly compacted using a Brinly 18” X 24” water-filled 
lawn roller, filled with 28 gallons of water, applying 270 lbs to simulate foot traffic.  The final overall depth was 9” compacted.

       
Wheelchair/Operator: The wheelchair used in these tests was manufactured by Invcare, Model Action Xtra, Serial Number 98J84142. This 
wheelchair is totally adjustable, a necessity for these tests. The pneumatic tires were inflated to 60 psi on the rear and 32 psi on the front. The weight 
of the wheelchair was 24.25 pounds and the operator’s weight was165 pounds for a total of 189 pounds. The operator’s distribution was adjusted to 
60% on the rear wheels and 40 % on the front.

Torque Measuring System: A certified Mecmesin Advanced Force Gauge, Model 500N, was used as an interface between a Dell Laptop and a 
calibrated Smart Torque Wrench, S/N 97-0085-01. Emperor Lite Software, from Mecmesin, logged the load vs. time and integrated the area under 
the resulting curves. The adapters and accessories needed to attach the instrumentation were fabricated locally. This total package added 10 
pounds to the total weight bringing the total to 199 pounds.

LABORATORY TEST REPORT

ASTM F1951 Wheelchair Accessibility

83957B
3293-8236

November 3, 2021
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Page 2 of 2

CLIENT:                          TEST MATERIAL:
Company: PR Mulch Date Material Received: October 8, 2021
Address: 91 Pine Rd Material Type: Engineered Wood Fiber Loose Playground Mulch

Brentwood, NH 03833 Material Condition: Excellent, New
Requested By: Material ID: Playground Chips 

TEST SUMMARY: 
TEST METHOD Maximum Requirements – Average Work/ft-Force TEST RESULTS – Average Work/ft-Force

ASTM F1951-14
Baseline Straight:  14.07 lbs 13.16 lbs
Baseline Turning:  10.78 lbs 8.91 lbs

Straight Propulsion 1 2 3 4 5
Circumference of Rear Wheel 75.375” 75.375” 75.375” 75.375” 75.375”

Area 48.6370 ft*lbs*s 50.3792 ft*lbs*s 47.2919 ft*lbs*s 47.5906 ft*lbs*s 52.5959 ft*lbs*s
Time 7.35 seconds 7.40 seconds 7.50 seconds 7.55 seconds 7.40 seconds

Distance 86.0 inches 86.0 inches 86.0 inches 86.0 inches 86.0 inches
Distance 7.17 ft 7.17 ft 7.17 ft 7.17 ft 7.17 ft

Angular Displacement (radians) 7.17 rad 7.17 rad 7.17 rad 7.17 rad 7.17 rad
Average Torque (energy) 6.62 ft lbs 6.81 ft lbs 6.31 ft lbs 6.30 ft lbs 7.11 ft lbs

Total Work (energy) 94.88 ft lbs 97.61 ft lbs 90.41 ft lbs 90.38 ft lbs 101.91 ft lbs
Work/ft (force) 13.24 lbs 13.62 lbs 12.62 lbs 12.61 lbs 14.22 lbs

Drop Hi/Low Work/ft (force) 13.24 lbs 12.62 lbs
Average Work/ft (force) 13.16 lbs

Turning Propulsion 1 2 3 4 5
Circumference of Rear Wheel 75.375” 75.375” 75.375” 75.375” 75.375”

Distance from Pivot Point to Outer Wheel 35.75 inches 35.75 inches 35.75 inches 35.75 inches 35.75 inches
Area 68.9879 ft*lbs*s 79.6689 ft*lbs*s 60.5466 ft*lbs*s 60.7134 ft*lbs*s 65.7091 ft*lbs*s
Time 7.20 seconds 7.65 seconds 7.15 seconds 7.00 seconds 7.80 seconds

Angle Traveled (degrees) 92.0° 92.0° 92.0° 92.0° 92.0°
Angle Traveled (radians) 1.61 rad 1.61 rad 1.61 rad 1.61 rad 1.61 rad

Arc Length Traveled by Outer Wheel 57.40 inches 57.40 inches 57.40 inches 57.40 inches 57.40 inches
Arc Length Traveled by Outer Wheel 4.78 ft 4.78 ft 4.78 ft 4.78 ft 4.78 ft

Angular Displacement of Outer Wheel (radians) 4.79 rad 4.79 rad 4.79 rad 4.79 rad 4.79 rad
Average Torque (energy) 9.58 ft lbs 10.41 ft lbs 8.47 ft lbs 8.67 ft lbs 8.42 ft lbs

Total Work (energy) 45.85 ft lbs 49.83 ft lbs 40.52 ft lbs 41.50 ft lbs 40.31 ft lbs
Work/ft (force) 9.58 lbs 10.42 lbs 8.47 lbs 8.68 lbs 8.43 lbs

Drop Hi/Low Work/ft (force) 9.58 lbs 8.47 lbs 8.68 lbs
Average Work/ft (force) 8.91 lbs

CONCLUSION: The above listed material meets/exceeds both the straight line and turning propulsion requirements in accordance with ASTM F1951,
where the surface tested average work per foot value was less than the average work per foot value verses a hard, smooth surface with a 
grade of 7.1%

Uncertainty:
We undertake all assignments for our clients on a best effort basis. Our findings and judgments are based on the information to us using the latest test methods available.
TSI can only ensure the test results for the specific items tested. 
Unless otherwise noted in the deviations sections of this report, all tests are performed in compliance with stated test method.

Test Report Approval: 

  Erle Miles, III, Lab Director Testing Services (TSI) LLC

TSi Accreditation: Our laboratory is accredited by the US Dept. of Commerce, National Institute of Standards and Technology: ISO/IEC 17025:2005.  Our code # is:  NVLAP 100108-0.
TSi is an Organizational Member of ASTM (American Society for Testing and Materials).  TSi is a certified independent testing laboratory by the STC (Synthetic Turf Council).
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