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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 the sample tested.  This report by itself does not imply that the material, product or service is or has ever 
been under an Intertek certification program. 

Issue Date: September 30, 2021 Letter Report No: 104810836SAT-001, 002 
 
David Zhao 
Jincheng Magnesium Matrix (JiangSu) International Trade Co., Ltd. Phone: +86 0523 873 20182 
No. 9 Daiwang Road Email: David.Zhao@MagMatrixBoards.com   
Taixing City, Taizhou 225400 
Jiangsu Province 
CHINA 
 
Subject: Load Calculations for Wood Stud and Steel Stud Walls for ASTM E119 Test 
 
Dear Mr. Zhao, 
 
Intertek has calculated the necessary loads for testing if a wood stud wall and a steel stud in accordance with 
ASTM E119-20, Standard Test Methods for Fire Tests of Building Construction and Materials. The materials and 
wall assemblies are described in Priest & Associates Consulting, LLC, Test Plan 11011A, Dated August 3, 2021, 
and Test Plan 11011B, Dated July 30, 2021, for the wood stud wall assembly and steel stud wall assembly, 
respectively.  
 
Wood Stud Wall Calculation 
 
The wood stud wall is constructed with nominal 2x4 studs, spaced 16 in. on center, with a double top plate and 
a single bottom plate. The overall wall dimensions are 10 x 10 ft, and the design drawing has a total of nine 
studs. The load calculations are the Allowable Stress Design Method as detailed in the National Design 
Standard, Sections 3.6 and 3.7. The calculations are based on actual dimensions of the studs at 1-1/2 x 3-1/2 
in., with an effective length of 115-1/2 in., considering the top and bottom plates. The stud properties used are 
based on Grade No. 2, Spruce-Pine-Fir. 
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The axial load capacity of a single stud that is 115-1/2 in. long, is 1881 lb. This is for the strong axis since the 
weak axis is braced by the wall sheathing on both sides. The plate compressive strength, perpendicular to the 
grain, calculates to 2053 lb. Since the plate compressive strength is greater than the axial strength, the axial 
strength governs. The overall load to be applied to the wall assembly is calculated based on nine studs, and 
equals 16,931 lb. 
 
Steel Stud Wall Calculation 
 
The steel stud wall is constructed with 350S162-33 sections. The studs are 3-1/2 x 1-5/8 in., 20 GA, and have a 
yield strength of 33 ksi. The top and bottom of the wall has 350T162-33, 20-GA track. The studs are spaced 24 
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in. The overall wall dimensions are 10 x 10 ft, and the design drawing has a total of six studs. The load 
calculations are the Load and Resistance Factor Design Method. 
 
From the AISI Manual, Cold-Formed Steel Design, 2002 edition, Table III-5 provides a nominal axial strength, Pn, 
for a 10-ft long 350S162-33, 33-ksi, continuously braced by the wall sheathing, of 4.765 kips. This value for the 
10-ft stud was interpolated between the 8-ft and 11-ft studs. Applying a strength reduction factor 𝜑 =0.85 and 
a conservative load factor α=1.25, the axial load applied for the test becomes  
 

𝑃𝑠 =
𝜑𝑃𝑛

𝛼
=  

(0.85) 4.765 𝑘𝑖𝑝𝑠

1.25
= 3.240

𝑘𝑖𝑝𝑠

𝑠𝑡𝑢𝑑
= 3240

𝑙𝑏

𝑠𝑡𝑢𝑑
,  

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑚𝑏𝑙𝑦 𝑙𝑜𝑎𝑑 = 6 ∗ 3240
𝑙𝑏

𝑠𝑡𝑢𝑑
= 𝟏𝟗, 𝟒𝟒𝟎 𝒍𝒃 

 
The overall load to be applied to the wall assembly is calculated based on six studs, and equals 19,440 lb. 
 
In conclusion, the following loads shall be applied to the test assemblies described in Priest & Associates 
Consulting, LLC, Test Plan 11011A, Dated August 3, 2021, and Test Plan 11011B, Dated July 30, 2021, for fire 
resistance tests in accordance with ASTM E119. 
 
Wood Stud Wall Assembly – 16,931 lb total 
Steel Stud Wall Assembly – 19,440 lb total 
 
These values are based on materials and dimensions described in the referenced test plans. Any deviation in 
the materials or dimensions will require the loads to be recalculated. 
 
Sincerely, 
 
INTERTEK TESTING SERVICES NA, INC. 
 
Reported by: Reviewed by: 
 

     
Barry L. Badders, M.S., P.E. Craig H. Wagner, P.E. 
Chief Engineer Chief Engineer  
 


