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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 EB814 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:
e Two 1%-in. OD PVC SwWRI

e %-in. Type “X” gypsum wallboard SwRI

o Paper ta_lpe an_d joint compound SWRI

complying with ASTM C 474 and C 475

e Mineral wool SwWRI

o Fiber optical communication cable SwRI

e FS-One Max sealant Hilti, Inc. 9/22/2015
e Two FS collar CP 643N 1-1/2 in. Hilti, Inc. 9/22/2015

e 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 6%-in. thick cross-laminated timber (CLT), covered with two
layers of %-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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C-AJ-3096
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Figure 1. Through-Penetration Layout.
The following through-penetration firestop systems were evaluated in the test:

e 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)

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

e 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-ftz 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.
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Figure A-2. Unexposed TCs for Through-Penetration No. C-AJ-2419.
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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.
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Figure B-4. Sample before the Hose Stream Test.
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Figure B-5. Sample after Hose Stream Test.

American Wood Council B-3 SwRI Project No. 01.21428.01.001a



APPENDIX C
CLIENT-PROVIDED DRAWINGS

(CONSISTING OF 7 PAGES)
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NG System No, C-AJ-2109 =

F Ratlngs — 2 and 3 Hr (See ltem 3} =

ey T Ratlngs — 0, 2 and 3 Hr {See ltems 2 and 3) o
T mum W Ratlng - Class 1 (See ltems 2, 3 and 4)

L Ratlng at Amblent — Less Than 1 CFM/sq ft [See ltem 4)
L Rating at 400 F — Less Than 1 CFMisq ft (See Item 4)

— =7 )

N -
SECTION A-A

1, Floor or Wall Assembly — Min =172 I, (114 mm) thlck relnforced llightwelght ar normal welght {100=150 pef or 16002400 kg/m?) cancrete, Wall
may also be constructed of any UL Classifled Concrete Blocks®, Max dlam of openlng |5 12 In, (305 mm),

See Concrete Blocks (CAZT) category |n the Flre Reslstance Dlrectory for names of manufactures,

Z, Steel Sleeve — (Opflonal) - Mom 12 In, (305 mm) dlam {or smaller} Schedule 40 {or heavler) steel ploe cast or grouted Into foor or wall assembly,
flush with floer or wall surfaces 3 max of 3 In, (78 mm) abova the floor, If the steel sleeve extends above [he floor, the T Rating of the flrestop
system |5 0 Hrand a min 112 In, (13 mm) annular space [s requlred between the through penetrant {|tem 3} and the pedphery of the opening, The
W Ratlng does not aoply when the steel sleeve |s used,

A, Tnrough Penetrants — One nonmetallle plpe to be Installed elther concentrlcally or eccentrlcally withln the flrestop system, For max & In, (152
mm) dlam plpes, the znnular space bebween the plpe and the pedphery of opering shall Be min O In, (0 mm, polnt contact) o max 102 In, (13 mm),
For nom & [n, {203 mm) and 10 In, (234 mm} dlam ploes, the annular space between the plpe and the pesiphery of opening shall be min O In, (0
mm, peint contact) to max 1=1/4 in, (32 mm). If the steel sleeve extends above the floor {ltem Z), a min 1/2 in. {13 mm) annular space is required
between the through penstrant {lkem 3) and the perlphery of the opening. Plpe to be dgldly supperted on beth sldes of floor or wall assembly, For
systems with & W Rallng, the max annuler space |5 102 In, (03 mm), The T Ratlngs sre cependent on the slze andier type of plpe as shown |n the
table below, The followlng types and slzes of nonmetallle plpes may be used:

A, Polymy Chlorde (PYC) PFloe — Mom 10 In, (254 mm) dlam (or smalles) Schedule 40 olld core or cellular core PYC plpe for use In dosed
[process or supply | or vented {draln, waste or vent) plplng systems, For systems with a W Ratlng, the nom dlam of ploe shall net exceed & In.
{152 mmj,

8, Chilorlnated Palyvlnyl Chlarlde (CPVC) Plpe — Nom 12 In, (254 mm} dlam (or smaller) SDR1E2 CPYC plpe for use In dosed (process or
supply) plplng systems, For systems with a W Ratng. the nem dlam of plpe shall not exceed & |n, (152 mmj,

C. Acrylonlrle Butadlene Styrene (ABS) Plpe — Mom 6 In, (152 mm) dlam {or smaller) Schedule 40 solldcore or cellular core ABS plpe for use
In closed (process or supply) or vented {draln, waste or venl) plplng system,

0, Flame Retardant Polypropylens (FRPP) Plpe — Nom 6 |n, (152 mm) dlam (or smaller) Schedule 40 FRPP plpe for use [n closed (process or
supply) or vented (draln, waste er vent) plping systems,

Reproduced by HILTI, Inc, Courtesy of
Underwrhiers Laborateeles, [nc,

HIltl Flrestop Systems anuery 21, 2018 |Page:1 of 2

Figure C-1. Page 1 of Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2109.
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CAJ 2109

Plpe Nom Plpe F Ratlng
Type Olam, In, {mm) Hr
PVC, CPVE Greater than & (153} 2
P\C, CPVC, ABS, FRE® B (152) or smaller 4
Plpe Mom Plpe T Rating
Type Olam, In, {mm) Hr
PYWC, CPVC, ABS, FRFP 1=10E, 2,3 (38, 51, 78) 2
PVC, CPVC, ABS, FRP? 4(102)
PVC, CPYC, ABS+ FRPP & {152) 3
PYC, CPVC Greater than & (132) 4]
MBS &(152) 0

+ = |ndlcates solld core ABS anly,
++ = |ndlcates cellular core ABS only,

4, Flll, Veld or Cavity Materlal® — Sealant — Min 1/2 |n, (13 mm) thickness of flll matedal applled wlthin the annulus, flush with top or bottem serface
of floor or both surfaces of wall, Sealant Is optlonal for plpes having 2 max dlam of & In, (152 mm) In unslesved openlngs, For systems with W
Ratlng andior L Rating, min 12 In, (13 mm] thlckness of CP 6018, CFS-E SIL GG, CFS-S SIL SL (fleors only) or CF 604 Sealant shall be appllad
wihln the: annulus, lush with top or bottem surface of floer,

HILT| CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FE-0ME Sealant, FS=0NE MAX Inturmescent Sealant, OF 6015 Sealant, CF3-5 S|
GG, CFS=5 SIL EL (floers anly) or CP 604 Sealant

44, Packlng Materlal {not shewm) — Min 12 Ir, (13 mm) thickness of 4 pef (64 kaim3) mineral wool batt Insulatlon flrmly packed Inte annular space
and recessed from the top surface of floor to accommaodate the required thickness of flll materlal, Requlred only when CF 604 Sealant |s used,

5, Flrestop Devlce® — Flrestop Collar — Flrestop collar shall be Installed In accordance with the accompanylng Installatlon Instructlons, Callar to be
Installed and latched arcund the plpe and secured fo underslde of fioor or both sldes of wall using the ancher hooks provided with the cellar,
Inlmum twg anchor heess for nom 1=1/2 and 2 In, (38 and 51 mm) dlam ploes, Minlmum three ancher hooks requlred for nom 2 and 4 In, (76 and
102 mm) dlam ploes, Minlmum four anchor hooks requlred for nom 8 |n, {152 mm) dlzm ploes. Mialmam ten anchor hooks regulred for nom 8 In
(203 mm) dlam plpes, Minlmum twelve anchar hooks reguired for nom 10 |, (254 mm) dlam ploes, The anchor hooks are by be secured with min
114 in, (6 mm}) diam by min 1=1/4 in, (32 mm) long steel expansion bolts or min €145 in. (3.7 mm) diam oy 1=1/4 in. (32 mm) long powder aciuated
fasteners utllldng & 17116 |n, (37 mm) dlam by 116 In, (1.6 mm) thlck steel washer, As altermstes to the anchors spedfled above, HII 164 In, (6
mm) dlam by 1=1/& In, (32 mm) long KWIKSCON 11+ concrete screw anchor, HI 104 In, (6 mm) diam by 1234 In, (45 mm) long KWIK-BOLT 3 stesl
expanslon anchar or HIY X=0MI 27 P8 515 powder actuated floer pln with Integral nom 818 In, (15 mm) dlam washer may be used,

HILT| COMSTRUCTION CHEMICALS, DIV OF HILT] INC — CP 6438 50/1,5", CP 643N 63/2°, CP 643N 00/3", CP 643N 110/4", CP 643 160/6"
CP B44 200/8" or CP 644 250010" Flrestop Collar

* Indlcates such products shall bear the UL or cUL Cerlification Mark for furlsdlcliens employing the UL er cUL Certflcatlon (such as Canada),
respecilvely

Reproduced by HILTI, Inc. Courtesy of
Underwrtiers Labeeatorles, Inc,
January 27, 2015

LT

HIlltl FlIrestop Systems

|Page:2of2

Figure C-2. Page 2 of Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2109.
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SHRNG System No, C-AJ-2419 T
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SECTION A-A

1. Floor or Wall Assembly — Min 42112 In, {114 mm) thlck relnforced llghtwelght or normal welght {100=150 pef or 16002400 kg/m3) concrete floor
of min 5 In, (127 mm) thlck relnforced Ightwelght or normal welght {100=150 pef or 16002400 kgim3) concrate wall, Wall may also be constructad
of any UL Classlfled Concrete Blocks®, Max dlam of epening shall be & |n, (152 mm),

See Concrete Blocks (CAZT) category In the Flre Reslstance Dlrectory for names of manufacturers,

2, Through Penetrants — One nonmetallls penstrant centered withln the restop system, The annular space betwesn plpe and pedohery of opening
shall be nom 3/4 In, (19 mm), Plpe to be rdgldly supperted on both sldes of the floor assembly, The fellowing types and slzes of non-metalllz plpe
may be used:

&, Polydmy Chlorlde (PVYC) Plpe — Mom 4 In, (102 mm) dlam {or smaller) Schedule 40 solld core o cellular core PV plpe for use In dosed
[process or supply) or vented (dealn, wasle o vent) plping systems,

2. Chlorinated Polyinyl Chlorlde (CPVC) Plpe — Nom 4 In, (102 mm) dlam (or smaller) S0R 13,5 CPVC plpe for use In closed (process or
supply) piping systems,

C. Acrylenlirle Butadlens Styrene (ABS) Plpe — Mom 4 In, (102 mm) dlam {or smalles) Schedule 40 solld core or cellular core ABS plpe for use
In clesed (process or supaly) er vented {draln, waste or vent) plping systems,

3, Flrestop System — The detalls of the firestop system shall be as follows:

A, Flll, Veld or Candty Matedal® = Wrao Stlp — Mom 316 |n, (5 mm) thlzk by 1-3/4 [n, (44 mm) wide Intumescent wrap strlo, The wrap sto |s
continuously wrapoed around the outer clhoumference of the plpe coverlng two times and slid Into the annular space, When mullple wrap
slps are used 1o achleve the required tatzl length, the ends are to be butled end to end and held In placs with tapes, The bolam edge of the
wrap stip shall be recessed 12 In, (13 mm) from the bottem surface of the concrete floos, Inwalls, the wrap shall be Installed an bath
surfaces of the wal| such that the exposed edge of the wrap sirlp |s recessed 1/2 [n, (12 mm) from each slde of the wall,

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI NG — CP 648-E='W451-3/4" Wrap Strlp

2. FIll, Yeld or Cavily Materdals® - Ssalant — Mir 102 In. (13 mm) thlckness of fll materlal applled withln the annulus, fush with boltom sudace of
floer or both surfaces of wall,

HILT| CONSTRUCTION CHEMICALS, DIV OF HILT] INC —FS OME Sealant or FS-OME MAX, Intumescent Sealant

* Indlcates such products shall bear the UL or cUL Cerliflcatlon Mark for jurlsdiclions emplaying the UL gr cUL Certlfizatlon (such as Canada),
respectlvely,

Reproducad by HILTI, Inc. Courtesy of
Underwrliers Laboratorles, [nc,

J 08, 2015
HIlltl Firestop Systems e

Figure C-3. Hilti, Inc. Through-Penetration Firestop System No. C-AJ-2419.
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N &
SRENS System No. C-AJ-3096 S
c us , . . <
ClassHed by ANSI'LIL 1479 (ASTM EB14) CANIULE 5115 S
\rderwrbers Labaralores, |nc, o f
et [F Raing —3 FRatng —3 Hr
T Rallngs — 0, 172, 34, 1 and 1=1/2 Hr (See FT Ratlngs — 0, 12, 3£, 1 and 1-1/2 Hr (See
[tem %) [tem 3)

FH Rating — 3 Hr

FTH Ratlngs — 0, 172, 314, 1 ana 1-1/2 Hr
(See ltem 3)

SECTION A-A

1. Floer or Wall Assembly — Min 4-1/Z in, (114 mm) thick reinforced lightweight or normal weight {100-150 pcf or 1600-2400 kg/m?) concrete foor

orwall. Wall may also be constructed of any UL Classlfled Concrele Blocks®. Max dlam of openlng Is 6 In. (152 mm).
See Cancrete Blocks (CAZT) category In the Flre Reslstance Directory for names of manufacturers,

2, Steel Sleave — (Opiloral)—Nem & |, (152 mm) dlam {or smaller) Schedule 10 jor heavler) steel plpe cast or grouted Into floor o wall
assembly, flush with floor or wall surfaces.

3, Cables — Agoregate cross-seconal area of cables In opening fo be min 25 percent to max 40 percent of the agaregste cross-sectlonal area of
Ihe cpenlng, Cables to be rlgldly supparted an both sldes of floer or wall assembly, Any com3inatlon of the followlng types znd slzes of cable may
be wsad;

A, Max 350 kemll single condustor power cables with cross-linked polyethdene (XPLE) Insulation, When single aluminuem conductor power
cable s used, T, FT and FTH Rating |s O hr, When slngle copper conductor power sable |s used, T, FT and FTH Ratlng ls 42 br,

B, Max 25 palr No, 24 AWG copper conductor telecommunleatlon cavles with polyvm calorlde (PYC) Insulatlon and jacket materlals, Wien
telecommun|catlon cable ls used, T, FT and FTH Rating |s 314 hr,

G, Max Mo, 12 AWGE multlconductor power and control cables wih PVC or XLPE Insulatlon and PVC jacket, Wnen multlconductor power and
control cable ls used, T, FT and FTH Ratlng 1 br,

0. Multlple fber optleal communlcatlon cables jacketed wih PYVC and having a max outslde dlam of 102 In, (13 mm), When floer optle cable s
used, T, FT and FTH Rating |5 1=1/2 hr,

Reproduced by HILTI, Inc. Courtesy of
Underwrhers Laberaterles, [nc,

HIlltl Firestop Systems anueny 18, 2018 |Page: 1 of 2

Figure C-4. Page 1 of Hilti, Inc Through-Penetration Firestop System No. C-AJ-3096.
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NG System No. C-AJ-3096
[ us
ClassHed by

Uncierwrkers Labaralares, Inc,
la UL 1470 and CANULC.S115

CAJ 3096

4, Flrestop System — The flrestop system shall conslst of the follewlng:

A, Packing Materal—MIn 1 In. (25 mm) thickness of min 4.0 pef (64 kg/m3) mineral wool batt Insulatlon firmly packed Into opaning 2s a
pemmanent form, Packing mater|al to be recessed from top surface of floor or from both surfaces of wall as required to accommaodate the
required thlckness of il materlal,

B, FIll, Weld e Cavity Materlal® (Opllenal) — Sealant — Min 102 In, (13 mm) thlckness of Tl materlal applled withln the annulus, ush with tep
surface of fleor ar with both surfaces of wall,

HILT| CONSTRUCTION CHEMICALS, DIV OF HILT| NG — F5=0ne Sealant or FE-ONE MAX [ntumescent Sealant

., Flrestop Devlce* — Flrestop Collar — Flrestop collar shall be Installed In accordance with the accompanylng Installatlon Instrustlons, Collar
to be Installed and latched around the cable bundle and secured to underslde of floer or both skdes of wall using the anchor hooks provided
with the collar, (Mislmum 2 anchor hooks for 1-172 and 2 In, (38 and 51 mm) dlam plpes, 3 ancher hooks for 3 and 4 In, (78 and 102 mm)
dlam plpes, and 4 anchor hooks for & In, (152 mm) dlam plpes), The anchor hooks are to be secured with 104 [n, (8 mm) dlam by mln 1-1/2
In. {38 mm) long steel expanslon bolts, In conjuncilon with steel nuts and min 304 In, {19 mm) dlam steel washers with ene anchor bolt In
gach anchor hook,

HILTI CONSTRUCTION CHEMICALS, DIV OF HILT] INC — CP 643 5001 ,5"N, COF 642 622°N, CP 843 S3"N, CF 843 11004 or CF 643
160VE™™ Firestop Collar,

* Indlcates such products shal| bear the UL or cUL Certiflcation Mark for furlsdlzllons employing e UL or cUL Certiflzatlon (such as Canada),
respectively.

Reproduced by HILTI, Inc. Courtesy of
Underwrliers Laberatoeles, [nc,
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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.
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