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1.0 OBJECTIVE 

 The objective of the test described in this report was to evaluate the ability of multiple 

through-penetrations to provide a fire barrier.  This test also evaluated the ability of the through-

penetrations to maintain their structural integrity when subjected to a hose stream test following the 

fire exposure. Testing was conducted on September 30, 2015, at Southwest Research Institute’s 

(SwRI) Fire Technology Department, located in San Antonio, Texas, for American Wood Council, 

located in Leesburg, Virginia. 

 

2.0 TEST METHOD 

 The ASTM E814 test method is intended to evaluate the duration, for which a fire stop 

material, used to fill openings between building compartments, will contain a fire, or retain its 

structural integrity, or display both properties, during a predetermined fire exposure time.  The test 

exposes a specimen to a standard fire controlled to achieve specified temperatures throughout a 

specified period.  Two ratings, an F rating and a T rating, are assigned to a test specimen based on the 

performance during the fire test.  The F rating is based on the specimen’s ability to successfully 

provide a physical fire barrier for the desired rating period.  The T rating is based on the specimen’s 

ability to prevent thermal transmission (no thermocouple on the unexposed side of the specimen may 

increase 325 °F above its initial temperature).  The fire exposure is followed by the application of a 

specified standard fire hose stream applied in accordance with ASTM E2226, under which, the 

specimen must prevent the passage of water to the unexposed side to successfully acquire either a T or 

F rating. 

 This standard is used to measure and describe the response of materials, products, or 

assemblies to heat and flame under controlled laboratory conditions, but does not by itself incorporate 

all factors required for fire hazard or fire risk assessment of the materials, products, or assemblies 

under actual fire conditions. 

 This report describes the test results obtained for three through-penetrations.  The 

performance of the assembly is expressed in terms of the transmission of heat and hot gases during the 

standard fire exposure and penetration of water to the unexposed side of the assembly during the hose 

stream test.  The results presented in this report apply specifically to the materials tested, in the 

manner tested, and not to the entire production of these or similar materials, nor to the performance 

when used in combination with other materials. 

 

3.0 TEST ASSEMBLIES 

Materials: Provided By: Received On:  

 Two 1½-in. OD PVC SwRI   

 ⅝-in. Type “X” gypsum wallboard SwRI 

 Paper tape and joint compound 

complying with ASTM C 474 and C 475 
SwRI 

 Mineral wool SwRI 

 Fiber optical communication cable SwRI  

 FS-One Max sealant Hilti, Inc. 9/22/2015 

 Two FS collar CP 643N 1-1/2 in. Hilti, Inc. 9/22/2015 

 One FS wrap strip CP 648-S 1-1/2 in. Hilti, Inc. 9/22/2015 

    

Sample Description 

 The sample tested was a 5-ply 6⅝-in. thick cross-laminated timber (CLT), covered with two 

layers of ⅝-in. type X gypsum board on the fire exposed side, with three different firestop through-

penetrations installed.  Figure 1 illustrates the layout of the installed penetrations. 
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Figure 1. Through-Penetration Layout. 

The following through-penetration firestop systems were evaluated in the test: 

 Hilti C-AJ-2109 (modified as follows:  1.5-in. O.D. closed PVC pipe; no steel sleeve; 3.5-in. 

long wood screws used to attach the collar; pipe placed concentrically within hole; 2.5-in. 

sealant depth) 

 Hilti C-AJ-2419 (modified as follows:  1.5-in. O.D. closed PVC pipe; 2-in. sealant depth.) 

 Hilti C-AJ-3096 (modified as follows:  no annular gap between the collar and the bundle of 

cables; no steel sleeve; 0.5-in. sealant depth was applied between the collar and gypsum 

board.)  

Refer to Appendix C for Client-supplied drawings of these penetration details. 

4.0 TEST RESULTS 

Test Date: September 30, 2015 

Test Witness: None 

Ambient Temperature: 78.6 °F 

Relative Humidity: 62.8% 

Instrumentation: The unexposed side of the sample was instrumented with 10 

thermocouples (TCs) designed in accordance with ASTM E119.  Each 

through-penetration had three TCs located on the firestop sealant, 1 in. 

onto the penetration material, and 1 in. onto the sample, and then a TC 

was placed in the center of all three penetrations.  Refer to Figure B-2 

for the TC layout.  Three furnace temperature probes were used to 

control the temperature within the furnace during the test. 

Hose Stream Test: The hose steam test was conducted immediately after the 2-h exposure 

period.  A nozzle designed in accordance with ASTM E814 and ASTM 

E226 was used, with a pressure of 30 psi and duration of 37.5 sec (based 

on a 5-ft² exposure area).  All penetrations successfully passed.  

Rating Obtained: All three through-penetrations achieved 2-h F and T ratings. 

Results: The acquired data is located in Appendix A in graphical form.  

Photographs taken before, during and after the test are located in 

Appendix B. 

Deviations: None 

 

5.0 CONCLUSION 

 Based on the test results, all three through-penetrations achieved 2-h F and T ratings. 
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APPENDIX A 

GRAPHICAL DATA 

(CONSISTING OF 2 PAGES)
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Figure A-1.  Unexposed TC for Through-Penetration No. C-AJ-2109. 

 
Figure A-2.  Unexposed TCs for Through-Penetration No. C-AJ-2419. 

0

50

100

150

200

250

300

0 10 20 30 40 50 60 70 80 90 100 110 120

T
e
m

p
e
r
a

tu
r
e
 (
 
F

)

Time (min)

C-AJ-2109

Firestop

1 in. on PVC tubing

1 in. onto Sample

0

50

100

150

200

250

300

0 10 20 30 40 50 60 70 80 90 100 110 120

T
e
m

p
e
r
a

tu
r
e
 (
 
F

)

Time (min)

C-AJ-2419

Firestop

1 in. on PVC tubing

1 in. onto Sample



American Wood Council A-2 SwRI Project No. 01.21428.01.001a 

 
Figure A-3.  Unexposed TCs for Through-Penetrations No. C-AJ-3096. 
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APPENDIX B 

PHOTOGRAPHIC DOCUMENTATION 

(CONSISTING OF 3 PAGES)
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Figure B-1:  Pretest Setup. 

 
Figure B-2.  TC Layout. 
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Figure B-3.  Sample after 2-h Exposure. 

 
Figure B-4.  Sample before the Hose Stream Test. 
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Figure B-5.  Sample after Hose Stream Test. 
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APPENDIX C 

CLIENT-PROVIDED DRAWINGS 

(CONSISTING OF 7 PAGES)
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Figure C-1.  Page 1 of Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2109. 
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Figure C-2.  Page 2 of Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2109. 
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Figure C-3.  Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2419. 
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Figure C-4.  Page 1 of Hilti, Inc Through-Penetration Firestop System No. C-AJ-3096. 
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Figure C-5:  Page 2 of Hilti, Inc Through-Penetration Firestop System No. C-AJ-3096 
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Figure C-6.  Client-Provided Drawing of the Modifications for No. C-AJ-2419. 
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Figure C-7.  Client-Provided Drawing of the Modifications for No. C-AJ-2109. 




