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CLIENT:  MOSO NORTH AMERICA, INCORPORATED 
  3200 East Broadway 

Vancouver British Columbia 
Canada V5M 1Z8  

 

Test Report No: TUL0392 R1 
Report Date: April 19, 2024 

Revision Date: April 26, 2024 

 
SUBJECT: MOSO Bamboo Decking X-treme/Thermo for use at 24-inch deck board span / 100 

psf, and 16-inch stair tread span. 
 
SAMPLING DETAIL: Test samples were randomly selected from existing inventory at the Vancouver 

warehouse by QAI personnel Matt Lansdowne on Mach 4, 2023 The random sampling 
was conducted to ensure samples tested were representative of standard product 
manufacture. 

 
DATE OF RECEIPT: Sample was received at QAI Tulsa, Oklahoma facility on April 25, 2023, in good 

condition. 
 
TESTING PERIOD:    May 19th, 2023, to March 18th, 2024. 
 
AUTHORIZATION: QAI Proposal 22JL10192r4 dated February 7, 2023, signed by Brett L. Kelly, CEO, on 

February 8, 2023. 
   
TEST PROCEDURE: Testing in accordance with the following: 

• ICC-ES AC174 Acceptance Criteria for Deck Board Span Ratings and Guardrail 
Systems (Guards and Handrails) approved January 2012. 

• ASTM D7032-21 Standard Specification for Establishing Performance Ratings for 
Wood Plastic Composite and Plastic Lumber Deck Boards, Stair Treads, Guards and 
Handrails. 

 
TEST RESULTS: Based on evaluation by QAI of MOSO Bamboo Decking X-treme/Thermo bamboo 

decking of nominal ¾-inch thickness and 5.5 inches width, the noted product was found 
to have a maximum span rating as outlined below. 

PRODUCT SPAN RATING WIND UPLIFT 
(psf) 

INSTALLATION 

DECKING STAIR TREAD 

1’’ (3/4’’) MOSO 
Bamboo Decking X-

treme/Thermo 

100 psf @ 24” 16” span -100 MOSO Bamboo Decking X-treme/Thermo stainless 
steel hidden clips fastened with one #8 x 1 1/4" 

stainless steel screw at each joist. 

 
Prepared By         Signed for and on behalf of  
          QAI Laboratories Inc. 

  
 

William B. Randall        Matt Lansdowne 
Laboratory Testing Technician  Director of Engineering  
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SUMMARY OF REQUIREMENTS AND RESULTS 
 

  

Property Test Method 
Number of 
Specimens 

Test 
Requirement 

Test Results 
Sectio

n 

Flexural Strength 
Modulus (Max 

Stress) 
ASTM D6109 

Minimum 10 
Each 

Formulation 

Report 
 

MOSO Bamboo Decking X-treme/Thermo:  
Max Stress:10,266 psi, 

 
1.1 

Flexural Stiffness 
(MOE) 

ASTM D6109 
Minimum 10 

Each 
Formulation 

Report 
MOSO Bamboo Decking X-treme/Thermo:  

MOE: 1,971,404 psi 
 

1.1 

Temperature 
Effect, Low -20oF 

Flexural 

ASTM D7032 
/ ASTM 
D6109 

Minimum 10 
Each 

Formulation 

Report 
Change 

MOSO Bamboo Decking X-treme/Thermo:  
Max Stress: 11,706 psi (0% change) 

MOE: 2,089,085 psi (0% change) 
 

1.2 

Temperature 
Effect, High 

125oF Flexural 

ASTM D7032 
/ ASTM 
D6109 

Minimum10 
Each 

Formulation 

Report 
Change 

MOSO Bamboo Decking X-treme/Thermo:  
Max Stress: 9,341 psi (9.3% change) 

MOE: 1,971,404 psi (2.4% change) 
)  

1.3 

Moisture Effect, 
Submerged 

Flexural 

ASTM D7032 
/ ASTM 
D6109 

Minimum 10 
Each 

Formulation 

Report 
Change 

MOSO Bamboo Decking X-treme/Thermo: 
Max Stress: 10,654 psi (0% change) 

MOE: 1,963,790 psi (0% change) 
 

1.4 

Ultraviolet 
Resistance (2000 
hours) Flexural 

ASTM G155 
/ ASTM 
D6109 

Minimum 5 
Each 

Formulation 

Report 
Change 

MOSO Bamboo Decking X-treme/Thermo 
Control:  

Max Stress:13,166 psi 
MOE:1,452,788 psi 

MOSO Bamboo Decking X-treme/Thermo 
Exposed:  
Max Stress: 12.082 psi (8% change) < 10% 

MOE: 1,539,387 psi (0% change) 
 

2.1 

Freeze-Thaw 
Flexural 

ASTM D7032 
/ ASTM 
D6109 

Minimum 5 
Each 

Formulation 

Report 
Change 

MOSO Bamboo Decking X-treme/Thermo: 
Max Stress: 10,226 psi (5% change) < 10% 

MOE: 1,877,234 psi (0% change) 
 

2.2 

Biodeterioration 
(Fungi)  

ASTM D7032 
/ASTM 
D2017 

5 Each 
Formulation 

Must Exceed 
Control 

MOSO Bamboo Decking X-treme/Thermo: 
Complies 

 
3.1 

Biodeterioration 
(Termite)  

ASTM D7032 
/ASTM 
D3345 

 

5 Each 
Formulation 

Must Exceed 
Control 

MOSO Bamboo Decking X-treme/Thermo: 
Complies 

 
3.2 

Surface Burning 
Characteristics 

ASTM D7032 
/ASTM E84 

1 Run FSI ≤ 200 
MOSO Bamboo Decking X-treme/Thermo: 

FSI = 5 
4.0 

Duration of Load ASTM D7031 
Minimum 15 

Samples 

No Failures 
or Tertiary 

Creep 

MOSO Bamboo Decking X-treme/Thermo: 
Complies @ 24’’ and 100 psf 

5.0 

Creep Recovery ASTM D7032 
Minimum 3 

samples 
% Recovery > 

75% 
MOSO Bamboo Decking X-treme/Thermo: 

Complies @ 24’’ and 100 psf 
6.0 
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SUMMARY OF REQUIREMENTS AND RESULTS CONTINUED 
 

 
Details of testing for MOSO Bamboo Decking X-treme/Thermo can be found on subsequent pages of this 
report. 
 
 

  

Determination of 
Unadjusted 

Allowable Load 
Deck Board 

ASTM D7032 
/ ASTM 
D6109 

Minimum 28 
Samples 

≥ 2.5 psf x 
Adjustments 

MOSO Bamboo Decking X-
treme/Thermo: 446 psf @ 24 inches 

> 100 psf Complies 
7.1 

Determination of 
Unadjusted 

Allowable Load 
Stair Tread 

ASTM D7032 
28 Each 
Product  

≥ 815 lbs            
Failure 
≤0.125’’ 

@304 lbs 

Ultimate: 1548 lbs 
574 lbs @ 0.125’’ Deflection 

@ 16’’ Span Complies 
7.2 

Mechanical 
Holding Tests 

ASTM D330 
Each Product 

Installation 
Ultimate 
Load / FS 3.0 

MOSO Bamboo Decking X-
treme/Thermo stainless steel hidden 
clips were fastened using one #8 x 1 

1/4" stainless steel screw. 
Allowable: -100 psf 

7.3 

Static Coefficient 
of Friction 

ASTM D2047 
3 each side, 

wet & dry 

Static 
Coefficient of 
Friction of 
0.5 or greater 

Smooth side: 
Dry: 0.79 
Wet: 1.14 

Grooved side: 
Dry: 0.83 
Wet: 1.07 

8.0 
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1.  DECK BOARD FLEXURAL TEST ADJUSTMENT FACTORS 
 
Test Procedure: Testing was conducted in accordance with Section 4.4 of ASTM D7032 referencing ASTM 
D6109. This testing was conducted to evaluate temperature and moisture effects by comparing exposed 
materials to control samples for loss in strength and stiffness. 
 
All test samples were cut to 25’’ length for testing at client requested span of 24’’. After sample cutting, samples 
were conditioned at standard conditioning of 75°F ± 3°F and 50% ± 5% relative humidity for a minimum of 48 
hours prior to exposure and testing detailed below. 
 
MOSO Bamboo Decking X-treme/Thermo were measured to have a nominal thickness of ¾” and a width of 5 
½”. 
 
All loading was conducted at 1% strain/min with a cross head speed of 1.42 in/min where 0.75 was the 
measured thickness of the MOSO Bamboo Decking X-treme/Thermo products. 
 
Adjustment factors were determined from the exposures outlined below. The decrease in flexural strength and 
flexural stiffness, in the exposed samples was determined as the loss in strength and stiffness (Modulus of 
Elasticity (MOE)) compared to control mean values.  
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1.1 FLEXURAL STRENGTH (Max Stress) AND STIFFNESS (MOE) CONTROL  
 
After conditioning 28 samples of the X-Treme decking were tested for flexural strength (Max Stress) and 
flexural stiffness (MOE) following ASTM D6109 on a 24” span.   
 
Test Requirements: 
 
Report Values 
 
Test Results: 
 
Baseline Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-treme/Thermo 

 
No. Maximum Load Maximum Stress Modulus of 

Elasticity 
(lbs) (psi) (psi) 

1 879.4 8998 2107512 

2 848.9 8915 1904999 

3 892.7 9225 1712334 

4 968.9 10041 1844326 

5 1182.6 12065 2080395 

6 1152.1 11987 1828305 

7 756.6 7859 2071908 

8 837 8761 2042996 

9 692.1 7406 1914422 

10 1174.9 12237 2279708 

11 1085.3 11406 1901320 

12 1147.9 11928 1830489 

13 953.2 10058 1844653 

14 922.5 9682 1925347 

15 984.1 9958 2108808 

16 1232.6 12827 1929465 

17 825.1 8612 2028472 

18 902.7 9438 2158364 

19 1006 10659 1959392 

20 947 9902 1724032 

21 1064.6 10999 1954679 

22 1102.6 11659 2056260 

23 862 9582 1859040 

24 914.9 9486 1899033 

25 1019.8 13196 2351921 

26 972.9 10262 2261951 

27 882.4 9264 1838341 

28 950 9917 1780832 

Mean: 970.0 10226.0 1971403.7 

Std. Dev.: 134.1 1477.2 163730.0 

CV: 0.138 0.144 0.083 

 
Control X-Treme/Thermo: Max Stress: 10,226 psi  MOE: 1,971,403 psi 
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1.2 FLEXURAL STRENGTH (Max Stress) AND FLEXURAL STIFFNESS (MOE) LOW 
TEMPERATURE 
 

10 samples of X-Treme decking were tested for low temperature effects on flexural strength (Max Stress) and 
flexural stiffness (MOE) following Section 4.5.1 of ASTM D7032.  Samples were conditioned at -20oF ± 4oF for a 
minimum of 48 hours until samples were at temperature saturation.  Samples were removed and immediately 
tested for flexural strength (Max Stress) and flexural stiffness (MOE) at 24-inch support span following ASTM 
D6109.    
 
Test Requirements: 
 
Compare Values to Control Flexural Strength (Max Stress) and Flexural Stiffness (MOE). 
 
Test Results: 
 
Low Temperature Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-
treme/Thermo. 

 
No. Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 983.8 10602 1868079 

2 1099.6 11794 1931600 

3 1005.3 10836 2131703 

4 1071.1 11490 2051144 

5 1236.3 13171 2383752 

6 1004.5 10837 2099865 

7 1198.2 12777 2100606 

8 983.9 10507 1985507 

9 1317.2 13754 2249508 

10 1049.9 11300 2040569 

Mean: 1095.0 11706.8 2084233.3 

Std. Dev.: 117.2 1148.7 150022.6 

CV: 0.1070 0.0981 0.0720 

 
Low Temp. MOSO Bamboo Decking X-treme/Thermo:  
Max Stress: 11,706.8 psi Change: 0%   
MOE: 2,084,233 psi Change: 0% 
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1.3 FLEXURAL STRENGTH (Max Stress) AND FLEXURAL STIFFNESS (MOE) HIGH 
TEMPERATURE 
 

10 samples of X-Treme decking were tested for high temperature effects on flexural strength (Max Stress) and 
flexural stiffness (MOE) following Section 4.5.1 of ASTM D7032.  Samples were conditioned at 125°F ± 4°F for 
a minimum of 48 hours until samples were at temperature saturation.  Samples were removed and immediately 
tested for flexural strength (Max Stress) and flexural stiffness (MOE) at 24-inch support span following ASTM 
D6109.    
 
Test Requirements: 
 
Compare Values to Control Flexural Strength (Max Stress) and Flexural Stiffness (MOE). 
 
Test Results: 
 
High Temperature Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-
treme/Thermo. 

 
No. Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 1189.7 12635 1997011 

2 655.4 6871 1652671 

3 1064.1 11259 2040051 

4 809.2 8614 1995463 

5 828.1 8799 2086878 

6 780.3 8233 1983723 

7 1020.2 10725 2036760 

8 797.1 8402 1660318 

9 799.7 8535 2042154 

10 809.6 8630 1742951 

Mean: 875.3 9270.3 1923798.0 

Std. Dev.: 161.8 1718.6 168853.2 

CV: 0.1848 0.1854 0.0878 
 

High Temp. MOSO Bamboo Decking X-treme/Thermo:  
Max Stress 9,270 psi Change: 9.3%  
MOE: 1,943,892 psi Change: 2.4% 
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1.4 FLEXURAL STRENGTH (Max Stress) AND FLEXURAL STIFFNESS (MOE) MOISTURE 
EFFECTS 
 

10 samples of MOSO Bamboo Decking X-treme/Thermo were tested for moisture effects on flexural strength 
(Max Stress) and flexural stiffness (MOE) following Section 4.5.1 of ASTM D7032.  Samples were submerged 
in a water bath maintained at standard conditioning for a minimum of 48 hours until samples were considered 
to be saturated.  Samples were removed and immediately tested for flexural strength (Max Stress) and flexural 
stiffness (MOE) at 24-inch support span following ASTM D6109 
 
Test Requirements: 
 
Compare Values to Control Flexural Strength (Max Stress) and Flexural Stiffness (MOE). 
 
Test Results: 
 
Moisture Effects Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-treme/Thermo. 
 

No. Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 1189.7 12635 1997011 

2 655.4 6871 1652671 

3 1064.1 11259 2040051 

4 809.2 8614 1995463 

5 828.1 8799 2086878 

6 780.3 8233 1983723 

7 1020.2 10725 2036760 

8 797.1 8402 1660318 

9 799.7 8535 2042154 

10 809.6 8630 1742951 

Mean: 1033.3 10653.5 1963790.1 

Std. Dev.: 106.2 1077.9 92364.9 

CV: 0.1028 0.1012 0.0470 

 
Moisture effect MOSO Bamboo Decking X-treme/Thermo:  
Max Stress 10,653 psi Change: 0% 
MOE: 1,973,901 psi Change: 0% 
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2. DECK BOARD FLEXURAL TEST END USE ADJUSTMENTS FACTORS 
 
Test Procedure: Testing was conducted in accordance with Section 4.4 of ASTM D7032 referencing ASTM 
D6109.  This testing was conducted to ultraviolet (UV) resistance and freeze-thaw resistance by comparing 
exposed materials to control samples. 
 
UV samples were cut to 7’’ length, 2.1” width from 3/4’’ products to accommodate placement in ASTM G155 
compliant UV test equipment.  Control samples for comparison where cut to 7’’ length, 2.1” width from 3/4’’ 
thickness.    
 
Freeze-thaw test samples were cut to 24’’ length per the requested span.   
 
After sample cutting, samples were conditioned at standard conditioning of 75°F ± 3°F and 50% ± 5% relative 
humidity for a minimum of 48 hours prior to exposure and testing detailed below. 
 
All loading was conducted at 1% strain/min with a cross head speed of 1.42 in./min (R = 0.00185 x L2/t or R = 
0.00185x242/0.8) where 0.8 was the measured thickness of the MOSO Bamboo Decking X-treme/Thermo 
products. 
 
End Use Adjustment Factors were determined from the exposures outlined below compared to control testing 
outlined in Section 1.1 of this report, where adjustments were considered values of deterioration greater than 
10% loss as outlined in ASTM D7032. 
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2.1 ULTRAVIOLET (UV) RESISTANCE 
 
10 test samples of MOSO Bamboo Decking X-treme/Thermo were removed from standard conditioning cut to 
dimensions of 2.1 inches width x 8 inches length; to fit into the ASTM G155 UV exposure apparatus. The boards 
measured 0.8 inches thickness from the manufacture. Following sample preparation, 10 specimens were 
exposed for UV resistance following ASTM G155 Cycle 1, with 0.35 W/(m2-nm) at 340 nm wavelength, with an 
exposure of 102 minutes of light at 63oC black panel temperature with 18 minutes of light and water spray at air 
temperature for 2,000 hours in accordance with ASTM D7032. 10 control specimens were placed back into 
conditioning for match testing for flexural strength. 
 
Following UV exposure, UV exposed samples and 10 control samples were tested following ASTM D6109, 
with the UV exposed face located in tension during flexural testing. 
 
The control and after UV weathered samples were tested at a span of 7 inches.  
 
Test Requirements: 
 
Compare UV Values to Control Flexural Strength (Max Stress) and Flexural Stiffness (MOE). 
 
Test Results: 
 
Control Samples Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-treme/Thermo 
 

No. Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 1873.1 15924 1425536 

2 1245 9811 1181480 

3 1532.8 13932 1648763 

4 1454.7 11878 1475852 

5 1610.1 14262 1428030 

6 1727.7 15195 1469866 

7 1324.2 12335 1640092 

8 1461.5 12786 1481140 

9 1527.7 13492 1549651 

10 1440.9 12049 1227469 

Mean: 1519.8 13166.4 1452787.9 

Std. Dev.: 183.8 1783.1 152836.6 

CV: 0.1209 0.1354 0.1052 

 

CONTROL Moso X-Treme/Thermo:  
Max Stress: 13,166 psi   
MOE: 1,452,788 psi   
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UV Exposed Samples Max Stress and MOE Flexural Strength Values for MOSO Bamboo Decking X-
treme/Thermo.  
 

No. Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 1875.7 15692 1528938 

2 1375.7 11419 1383946 

3 1448.7 12339 1533012 

4 1341.1 11587 1529312 

5 1406.9 11718 1569555 

6 1481.9 12710 1627163 

7 1287.8 10411 1455560 

8 1334.9 11386 1622403 

9 1272.9 11070 1647279 

10 1534.1 12484 1496711 

Mean: 1436.0 12081.6 1539388 

Std. Dev.: 175.6 1444.2 81927.1 

CV: 0.1223 0.1195 0.0532 

 
UV EXPOSED MOSO Bamboo Decking X-treme/Thermo: 
Max Stress: 12,081 psi CHANGE:8.2%   
MOE: 1,539,388 psi  CHANGE:0% 
 
Max Stress % Change < 10%, MOE % Change < 10% no end use adjustment factor required. 
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2.2 FREEZE-THAW RESISTANCE 
 
5 test samples of MOSO Bamboo Decking X-treme/Thermo were removed from standard conditioning and 
exposed to freeze-thaw resistance.  Samples were submerged underwater for a period of 24 hours, following 
which the specimens were placed in a freezer maintained at -20oF ± 4oF for 24 hours.  Following, specimens 
were placed in room temperature for 24 hours.   
 
This process was followed for a total of 3 cycles.  Following exposure, the samples were tested at 24-inch span 
following ASTM D6109. 
 
Test Requirements: 
 
Compare Freeze-Thaw Values to Control Flexural Strength (Max Stress) and Flexural Stiffness (MOE). 
 
Test Results: 
 
Freeze-Thaw Max Stress and MOE Flexural Strength Values MOSO Bamboo Decking X-treme/Thermo. 
 

No. 
Maximum Load Maximum Stress Modulus of Elasticity 

(lbs) (psi) (psi) 

1 849.6 8883 1848809 

2 907.5 9657 1778590 

3 838.8 8718 1832964 

4 937.6 11125 2150298 

5 976.7 10223 1775513 

Mean: 902.0 9721.2 1877234.8 

Std. Dev.: 58.3 991.9 156052.5 

CV: 0.0647 0.1020 0.0831 

 

FREEZE-THAW MOSO Bamboo Decking X-treme/Thermo: 
 
Max Stress: 9,721 psi CHANGE: 4.9% 
MOE: 1,877,235 psi  CHANGE: 4.8% 
 
Max Stress % Change < 10%, MOE % Change < 10% no end use adjustment factor required. 
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3.0 BIODETERIORATION TESTING 
 
Test Procedure: Testing was conducted in accordance with Section 4.8 of ASTM D7032 for fungal and termite 
resistance. 
 

3.1 FUNGAL DECAY RESISTANCE 
 
MOSO Bamboo Decking X-treme/Thermo were evaluated for fungal decay resistance following method AWPA 
Standard E10 by Louisiana Forest Products Development Center (International Accreditation Services, Inc. TL-
350). 
 
Test Requirements 
 
Test samples are to show decay resistance to equivalent to that of preservative-treated or the heartwood of 
naturally durable wood used in identical applications, as measured by visual inspection and average weight loss. 
 
Test Results 
 
Findings by Louisiana Forest Products Development Center found MOSO Bamboo Decking X-treme/Thermo 
products exhibited good resistance to the decay fungi compared with the untreated pine and sweetgum controls 
and comply with ICC-ES AC174 and ASTM D7032 
 
See Louisiana Forest Products Development Center test report WDL-2023-14b dated 09/15/2023 found in 
Appendix A. 
 

3.2 TERMITE RESISTANCE 
 
MOSO Bamboo Decking X-treme/Thermo was evaluated for termite resistance following method ASTM D3345-
17 by Louisiana Forest Products Development Center (International Accreditation Services, Inc. TL-350). 
 
Test Requirements 
 
Visual inspection of the test specimens shall demonstrate resistance to termite attack equivalent to that of 
preservative treated or the heartwood of naturally durable wood used in identical applications. 
 
Test Results 
 
Findings by Louisiana Forest Products Development Center found MOSO Bamboo Decking X-treme/Thermo 
products exhibited strong resistance to termite attack with the termites exhibiting light attack on the machined 
surfaces of the test samples and comply with ICC-ES AC174 and ASTM D7032 
 
See Louisiana Forest Products Development Center test report WDL-2023-14 dated 08/08/2023 found in 
Appendix B.  
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4.0 SURFACE BURNING CHARACTERISTICS 
 
MOSO Bamboo Decking X-treme/Thermo products were evaluated to ASTM E84-21 to determine surface 
burning characteristics.   
 
Test Requirements 
 
Products evaluated are to have a flame spread index of < 200 evaluated to ASTM E84. 
 
Test Results 
 
MOSO Bamboo Decking X-treme/Thermo products surface burning characteristics are outlined below. 

PRODUCT FLAME SPREAD INDEX SMOKE DEVELOPED INDEX 

X-Treme decking 5 10 
 

For further details, see QAI test report TUL0392-FT-1 issued July 2, 2023, found in Appendix C. 
 
MOSO Bamboo Decking X-treme/Thermo when evaluated to ASTM E84-21 were found to have flame spread 
< 200. 
 

5.0 DURATION OF LOAD 
 
MOSO Bamboo Decking X-treme/Thermo of 0.8 inches thickness were evaluated to ICC-ES AC174 referencing 
ASTM D7021 Section 5.10.2 for duration of load, with 15 samples tested. 
 
Specimens were loaded to two times the expected span load, increased by the applicable adjustment factors 
determined in Sections 1 and 2 of this report, determined based on the target of 100 psf design load at 24-inch 
span.  The intended load for application was calculated based on simply supported beam theory, by determining 
the appropriate center point load for producing equivalent stress in a simply supported beam of the same 
geometric properties (ie, shape of the profile) as follows: 
 
Required pressure resistance = 2 x 100 psf x worst case between strength and stiffness adjustment. 
MOSO Bamboo Decking X-treme/Thermo: 2 x 100 psf * (1 + 9.4%) = 219 psf 
219 lbs/ft2 * Width (5.5 inches / 12 inches/ ft) = 100 lbs/ft applied load 
 
Based on equivalent stress:  Mwy/I = Mc+y/I 
 
Where   Mw = moment due to distributed line load (lbs/ft) 
        Mc = moment due to concentrated load (lbs) 
       y = distance to maximum stress from the neutral axis (Thickness / 2) 
       I = moment of inertia (in4) 
 
Mw = Mc  = (wL2 / 8) = (PL/4) 
 
P = w 
 
Based on the above 100 lbs center point load was applied to the MOSO Bamboo Decking X-treme/Thermo 
samples for duration of load evaluation. 
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Test Requirements 
No failures, and no evidence of tertiary creep. 
 
Test Results 
 
MOSO Bamboo Decking X-treme/Thermo Duration of Load Test Summary. 
 

No evidence of tertiary creep was found during creep loading of MOSO Bamboo Decking X-treme/Thermo as shown above.
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6.0 CREEP RECOEVERY  
 
MOSO Bamboo Decking X-treme/Thermo of 0.8 inches thickness were evaluated to ASTM D7032 Section 5.4 
for duration of load, with 3 samples tested. 
 
Specimens were loaded to two times the expected span load, increased by the applicable adjustment factors 
determined in Sections 1 and 2 of this report, determined based on the target of 100 psf design load at 24-inch 
span.  The intended load for application was calculated based on simply supported beam theory, by determining 
the appropriate center point load for producing equivalent stress in a simply supported beam of the same 
geometric properties (ie, shape of the profile) as follows: 
 
Based on equations, outlined in Duration of Load section of this report, 100 lbs center point load was applied to 
the MOSO Bamboo Decking X-treme/Thermo samples for creep recovery. 
 
Test Requirements 
 
The average Percent recovery shall be no less than 75% 
 
Test Results 

Sample # no load initial loading  24 hours loaded Initial unloaded 24 hours unloaded Percent Recovery 

1 5.03 5.09 5.16 5.08 5.09 98.81% 

2 5.13 5.15 5.15 5.09 5.10 99.42% 

3 5.06 5.15 5.16 5.09 5.10 99.21% 

Average 5.07 5.13 5.16 5.09 5.10 99.14% 

 
MOSO Bamboo Decking X-treme/Thermo was found to have greater than 75% recovery after duration of load 
evaluation. 
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7.0 DECKBOARD PERFORMANCE RATINGS 
 
Deck board performance ratings were determined for MOSO Bamboo Decking X-treme/Thermo products to 
determine unadjusted allowable load including use as stair tread, and mechanical holding capacity. Mechanical 
holding was done to ASTM E330 per ASTM D7032, a max of 300 FS was applied.  
 
MOSO Bamboo Decking X-treme/Thermo factors determined in section 1 and 2 of this report are outlined below: 
 

PRODUCT FLEXURAL ADJUSTMENT (WORST-
CASE) 

END USE ADJUSTMENT (WORST-
CASE) 

STRENGTH STIFFNESS (MOE) STRENGTH STIFFNESS (MOE) 

MOSO Bamboo 
Decking X-

treme/Thermo 

9.31 2.42 03 03 

Note 1: Strength flexural adjustment is based off worst case value determined from high temperature exposure. 
Note 2: Stiffness flexural adjustment is based off worst case value determined from high temperature exposure. 
Note 3: End Use adjustment did not exceed 10% loss, no end use strength adjustment applied. 
Note 4: End Use adjustment did not exceed 10% loss, no end use strength adjustment applied. 
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7.1. ADJUSTED ALLOWABLE LOAD DETERMINATION-DECKBOARDS 
 
28 samples each of MOSO Bamboo Decking X-treme/Thermo products were cut to 26’’ length and placed at 
standard conditioning. 
 
Following, the samples were tested following ASTM D6109 at 24’’ span, and ultimate load, Max Stress, MOE, 
and load at L/180 span recorded. 
 
From the determined loads noted above, the equivalent applied pressure (psf) was determined following general 
engineering principles for stress determination in simply supported beams, converting the stress induced through 
third point loading to equivalent pressure (psf) based on the formulas: 
 
StressCENTER POINT = StressUNIFORM 
 
Stress = M*y/I 
Where  M = Maximum moment due to loading type (lbs*ft). 
   y = distance perpendicular from neutral axis to outer edge (ft). 
   I = moment of inertia of section about the neutral axis (ft4).  
Following 
 
StressCENTER POINT = Stressω 
 
Where   Maximum Moment Center Point Bending Stress = PL / 4 

Where P = Max Test Load (lbs)  
 L = Test Span (ft)  

 
Maximum Uniform Load = ωL2 / 8 
 Where ω = Uniform Load (lbs /ft) 

 
Thus:  ((PL / 4) * y) / I = ((ωL2 / 8) * y) / I 
 
Solving for ω = (P*8) / (L * 4) : lbs/ft 
 
Therefore ω = (P*2) /L : lbs/ft 
 
Converting to psf = (ω * 12 inches / 1 ft) / Width (ft)  = Allowable Pressure (psf)  
 
 
Test Requirements 
 
Unadjusted Allowable Load Based is Lesser between Flexural Strength / 2.5 and Load @ 1/180 Deflection 
Adjusted Allowable Load = Unadjusted Allowable Load x Factors from Sections 1 and 2 of this report outlined 
below.  
 

PRODUCT STRENGTH ADJUSTMENT STIFFNESS ADJUSTMENT 

X-Treme decking 9.3% 2.4% 

Adjusted Allowable Load > 100 psf @ 24 inches Span Deck board. 
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Test Results: 
MOSO Bamboo Decking X-treme/Thermo Flexural Performance Results 

No. 
Load at 

Load at 
displacement: Maximum Maximum Modulus of Ultimate load 

Break Span/180=.133in Load Stress Elasticity (F.S.=2.5) 

(lbs) (lbs) (lbs) (psi) (psi) (lbs) 

1 507.1 230.3 879.4 8998 2107512 351.76 

2 670.5 200.4 848.9 8915 1904999 339.56 

3 218.4 184.4 892.7 9225 1712334 357.08 

4 297.2 198 968.9 10041 1844326 387.56 

5 757.2 228.8 1182.6 12065 2080395 473.04 

6 603.9 195.3 1152.1 11987 1828305 460.84 

7 529.1 221.2 756.6 7859 2071908 302.64 

8 543.6 216.2 837 8761 2042996 334.8 

9 249.4 195.8 692.1 7406 1914422 276.84 

10 893.1 242.3 1174.9 12237 2279708 469.96 

11 440.9 199.2 1085.3 11406 1901320 434.12 

12 392.3 195.8 1147.9 11928 1830489 459.16 

13 312.1 192.2 953.2 10058 1844653 381.28 

14 244 202.7 922.5 9682 1925347 369 

15 385.2 234.9 984.1 9958 2108808 393.64 

16 189.3 205.7 1232.6 12827 1929465 493.04 

17 516.5 215.6 825.1 8612 2028472 330.04 

18 631.8 228.6 902.7 9438 2158364 361.08 

19 577.9 203.4 1006 10659 1959392 402.4 

20 133 183.2 947 9902 1724032 378.8 

21 496.3 211.6 1064.6 10999 1954679 425.84 

22 757.9 214.5 1102.6 11659 2056260 441.04 

23 142.3 186.3 862 9582 1859040 344.8 

24 337.7 203.8 914.9 9486 1899033 365.96 

25 377.9 201.1 1019.8 13196 2351921 407.92 

26 403.8 236.1 972.9 10262 2261951 389.16 

27 310.5 193.3 882.4 9264 1838341 352.96 

28 148.7 189 950 9917 1780832 380 

Mean: 431.0 207.5 970.0 10226.0 1971403.7 388.0 

Std. Dev.: 8316.3 16.9 134.1 1477.2 163730.0 53.6 

CV: 19.2960 0.081 0.138 0.144 0.083 0.138 

 
Unadjusted Maximum Load: 388 lbs  Unadjusted Load @ L/180: 208 lbs 
Adjusted Maximum load based on Strength Reductions: 354 lbs. 
Adjusted Load @ L/180 based on Stiffness: 205 lbs. 
Factor of safety (F.S.): 2.5 
 
(207 lbs x .986) = 205 lbs/ft = ω 
205 lbs/ft x (5.5 inches / 12 inches/ ft) =446 psf allowable load. 
 
205 lbs center point loading = 446 psf pressure for equivalent stress > 100 psf target at 24’’ on center 
spacing. 
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7.2 ADJUSTED ALLOWABLE LOAD DETERMINATION-STAIR TREAD 
 
28 samples of MOSO Bamboo Decking X-treme/Thermo products were cut to 17’’ length and placed at standard 
conditioning. 
 
Following, the samples were supported at 16 inches span, and a concentrated load applied at the edge of the 
stair tread sample over a 4 inch2 square area at midspan.  The load required to achieve 0.125 inch deflections 
were recorded. 
 
Test Requirements 
 
Deck board products used as stair tread, are to resist an applied load of 750 lbs, with adjustments based on 
strength determined in Sections 1 and 2 of this report applied.  
 
Deck board products used as stair treads are to have a minimum load capacity of 300 lbs at 0.125’’ deflection, 
with adjustments based on stiffness determined in Sections 1 and 2 of this report applied. 
 
The minimum adjusted load requirements for MOSO Bamboo Decking X-treme/Thermo products are outlined 
below: 
 

PRODUCT MINIMUM STAIR TREAD LOAD 
CAPACITY (lbs) ADJUSTED 

WITH 9.4% STRENGTH 

MINIMUM LOAD REQUIRED @ 
0.125’’ DEFLECTION (lbs) 

ADJUSTED 2.4% STIFFNESS 

MOSO Bamboo Decking X-
treme/Thermo 

820 307 

 
  



  Moso North America, Inc. 
Job No.: TUL0392-R1 

Revision Date: April 26, 2024 
Page 21 of 79 

 

 

THIS REPORT IS THE CONFIDENTIAL PROPERTY OF THE CLIENT ADDRESSED. THE REPORT MAY ONLY BE REPRODUCED IN FULL. PUBLICATION OF EXTRACTS FROM THIS REPORT IS 
NOT PERMITTED WITHOUT WRITTEN APPROVAL FROM QAI. ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED FOR THE INDIVIDUAL PROJECT FILE REFERENCED. 

THE RESULTS OF THIS REPORT PERTAIN ONLY TO THE SPECIFIC SAMPLE(S) EVALUATED. 

 
 

Test Results: 
 
MOSO Bamboo Decking X-treme/Thermo Stair Tread Performance Results 
  

Deflection Maximum Load at Deflection: Ultimate Load  
at 300.0 lbs Load 0.125 in F.S.: (2.5) 

No. (in) (lbs) (lbs) (lbs) 

1 0.06539 1352 563.9 540.8 

2 0.05914 1676.1 599.8 670.44 

3 0.06836 1377 536.7 550.8 

4 0.05934 1357.5 604.1 543 

5 0.06599 1240.6 563 496.24 

6 0.07459 1295.6 495.1 518.24 

7 0.05311 1761.6 640.3 704.64 

8 0.05644 1632.6 620.6 653.04 

9 0.06133 1422.1 579.1 568.84 

10 0.06962 1080.4 531.8 432.16 

11 0.06397 1510.6 576.9 604.24 

12 0.05507 1636.3 627 654.52 

13 0.06404 1365.1 576.6 546.04 

14 0.05832 1541.8 592.8 616.72 

15 0.06763 1699.9 545.9 679.96 

16 0.06937 1401.6 537 560.64 

17 0.06274 1657.5 586 663 

18 0.05976 1556 585.9 622.4 

19 0.06914 1478.5 532.9 591.4 

20 0.06388 1808.7 576.2 723.48 

21 0.04874 2047.9 690.9 819.16 

22 0.05497 1693.9 624.8 677.56 

23 0.05398 1640.1 632.8 656.04 

24 0.07427 1332.5 495.8 533 

25 0.04881 2161.7 696.1 864.68 

26 0.0605 1528.7 581.2 611.48 

27 0.06243 1651.4 576.3 660.56 

28 0.06864 1422 535.9 568.8 

Mean: 0.062 1547.5 582.3 619.0 

Std. Dev.: 0.007 233.1 49.2 93.3 

CV: 0.1111 0.1507 0.0845 0.1507 
 

Moso Average Ultimate Load: 1547 lbs > 820 lbs requirements. Complies.   
 
Moso Unadjusted Load @ 0.125” deflection: 582 lbs > 307 lbs requirement.  Complies. 
 
MOSO Bamboo Decking X-treme/Thermo has met requirements for use as stair treads at 16’’ span. 
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7.3 MECHANICAL FASTNER TEST 
 
MOSO Bamboo Decking X-treme/Thermo products outlined in this report are supplied with fasteners provided 
with fastener systems as outlined below: 
 

PRODUCT FASTENER TYPE INSTALLATION DESCRIPTION 

MOSO Bamboo Decking X-
treme/Thermo 

Stainless steel proprietary hidden 
clip for installation of MOSO 

Bamboo Decking X-
treme/Thermo. 

X-Treme hidden clips 
fastened using one #8 x 1-1/4" 

stainless steel wood screw at each 
joist location. 

 
Decks of minimum 4’ x 8’ size were constructed, with 2-inch x 6-inch Southern Yellow Pine (SYP) joists spaced 
at 24’’ on center used as supports for installation of the deck board samples.   
 
Test assemblies were constructed and tested for fastener capacity in accordance with ASTM E330-14 by QAI 
Laboratories Inc., Medley, FL facility. 
 
Installation Instructions can be found in Appendix G of this test report. 
 
Test Requirements: 
 
Uplift resistance = ultimate load with a factor of safety of 3.0 applied. 
 
Test Results: 
 
Results of testing MOSO Bamboo Decking X-treme/Thermo products are outlined below. 
 

TEST# MOSO Bamboo Decking X-
treme/Thermo 

Assembly 1 (psf) 300 

Assembly 2 (psf) 300 

Assembly 3 (psf) 300 

Average (psf) 300 

Allowable Uplift (psf) 100 psf 

 
Additional details can be found in QAI Laboratories Test report TUL-0392 dated January 5th, 2024 found in 
Appendix D 

 
MOSO Bamboo Decking X-treme/Thermo was found to have an allowable uplift resistance of 100 psf 
when installed with X-Treme stainless steel hidden clip at each joist location, anchored with a #8 1-
1/4-inch length coarse thread wood screw. 
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8.0 STATIC COEFFIDIENT OF FRICTION 
 
. 
Test Procedure: Testing was done in accordance with ASTM D7032 referencing ASTM D2047. 
 
Testing Requirements 
 
The test was conducted to evaluate the Friction coefficient of the samples in various orientations. 
 
Test Results 
 

TEST# Coefficient of Friction 

Smooth dry1 0.79 

Smooth wet1 1.14 

Grooved dry2 0.83 

Grooved wet2 1.07 

 
 
1: Additional details can be found in QAI Laboratory test report TUL0392-6.1 dated July 5th, 0223 found in 
Appendix E of this report. 
2: Additional details can be found in QAI Laboratory test report TUL0392-6.2 dated July 5th, 2023 found in 
Appendix F of this report. 
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APPENDIX A – Fungal Decay Report WDL-2020-12a dated 14/1/2021 by Louisiana Fore Products 
Development Center 
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APPENDIX B – Termite Resistance Report WDL-2023-14 dated 08/08/2023 by Louisiana Fore Products 
Development Center 
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APPENDIX C – Surface Burning Characteristics Report TUL0392-FT-2 dated 08/10/2023 for MOSO 
Bamboo Decking X-treme/Thermo by QAI Laboratories 
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APPENDIX D – Mechanical Fastner Holding Report TUL0392-PT-FL-1 dated 01/20/2023 for MOSO 
Bamboo Decking X-treme/Thermo by QAI Laboratories 
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APPENDIX E – Static Coefficient of Friction Report TUL0392-PT 6.2 dated 07/05/2023 for MOSO 
Bamboo Decking X-treme/Thermo by QAI Laboratories 
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APPENDIX F – Static Coefficient of Friction Report TUL0392-PT 6.2 dated 07/05/2023 for MOSO 
Bamboo Decking X-treme/Thermo by QAI Laboratories  
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APPENDIX G – Product Instructions 
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0 April 19, 
2024 

Original Issue ML 

1 April 26, 
2024  

Product name updated: from Moso X-Treme decking to MOSO 
Bamboo Decking X-treme/thermo. 
 
Revision block added. 
 
End of test report note added. 
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