System No. W-L-2406
F Ratings — 1 and 2 Hr (See Item 1)
. T Ratings — 0, 1/2 and 3/4 Hr (See Item 2)
e L Rating At Ambient - 1.2 CFMisq ft (See Item 3B)
L Rating At 400 F - Less Than 1 CFM/sq ft (See Item 3B)
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SECTION A-A
1. Wall Assembly — The 1 or 2 i fre-rated tud wal assenn ofthe materials and n the manner specified in

the individual U300, U400, V400 or W400 Senes Wa\l and Partition Des\gns in ‘he UL Fire Resistance Directory and shall include the following
construction features;

A Studs — Wallframing may consistof either wood studs or steel channel studs. Wood studs to consistof nom 2 by 4 in. (51 by 102 mm)
Iumber spaced 16 in. (406 mm) OC. Steel studs to be min 3-1/2 n. (89 ) wide and spaced mx 24 in. (610 mm) OC.

B. Gypsum Board" — One o two layers of nom 5/8 in. (16 mm) thick gypsum board, as specified in the individual Wall and Partition Design.
See Table under tem 38 for max diam of opening

2. Through-P installed within the See Table under ltem 38 for annular space required in the
firestop system. e to be rgicly supported on both sides of wall assembly. The following types and sizes of nonmetalic pipes may be used:

A Polyvinyl Chloride (PVC) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 celluar or solid core PVC pipe for use in closed (process
or supply) or vented (drain, waste or vent) piping system.

8. Chiorinated Polyvinyl Chiorde (CPVC) Pipe —Nom 6 in. (152 mm) diam (or smaller) SDR 13.5 CPVC pipe for use i closed (process or
supply) piping systerm.

. Acrylontie Butadiene Styrene (ABS) Pipe — Nom 4 in. (102 ) iam (or smaller) Schedule 40 cellular or sold core ABS pipe for use in
closed (process or supply) or vented (drain, waste or vent) piping syste.

The T Rating for 2 hr fire-rated walls is 0 hr. The T Rating for 1 hr fire-rated walls is 3/4 hr for nom 1-1/2, 2 and 3 in. (38, 51 and 76 mm) diam
through penetrants. The T Rating for 1 hr fire-rated walls is 1/2 hr for nom 4 and 6 in. (102 and 152 mm) diam through penetrants.
3. Firestop System — The firestop system shall consistof the folowing:

A-Fill,Void or Cavity Materal* — Wrap Strip — See Table under ltem 38 for min size ofintumescent wrap strp. The wrap st i continuously
‘wrapped around the outer circumference of the pipe once and sld into the annular space such that approx 1/8 in. (3 mm) of the wrap strip
protrudes from the wall surface. Wrap strp i held in place with integral fastening tape. Wirap strip nstaled on each surface of wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 6485 - 1.5" US, CP 6485 - 2' US, CP 6485 - 3" US, CP 648 - 4" US and
CP 6485 -6" US

8. Fill,Void or Cavity Material* — Caulk — Min 1/ in. (6 mim) tickness of fil material appiied witin the annulus, fush with both surfaces of
wall, For 2 hr frerated walls, 1/4in. (6 mm) bead fil mteral also applied at wrap stiplgypsum wl inerface. In 1 hr frerated wall, fi
material s optional for nom 1-112,2, 3and 4 n. (38, 51, 76 and 102 In 2 e fir-rated walls,fil for
iom 1-112, 2 and 3 in. (38, 51 and 76 mm) diam penetrants. Fill materal s required to be used to atain L Ratings,

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

Nom Pipe Annular Space, in.
Diam, in wrapsuip | Wiap St Size, thick. | Max Diarm of (mm)
X width, in. (mm) | Opening, in. (mm)
(mm) Min Max
11238 | P 5“52 -15 316 x 1 (5% 25) 2-3/8 (60) 3116 (5) | 516 (8)
2(61) | CP648s-2"US | 316x1(5x25) 3(76) 3165 | 5116 ©®
3(76) | CP648s-3 US | 3/16x 1-3/4 (5 x 44 7 (100) 316(5) | 5116 ©®
4(102) CP 648S - 4" US 3/8 x 1-3/4 (10 x 44) 5-3/8 (137) 3/8 (10 1/2 (13)
6(152) | CP 6485 -6"US | 12 1-3/4 (13 x 44 8 (203) 5116 (14) | 13/16 (21)

* Indicates such products shall bear the UL or cUL Certiication Mark for urisdictons employing the UL or cUL Certfication (such as Canada),
respectively
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Hilti Firestop Systems

Reproduced by HILTI, Inc. Courtesy of
Undenwiters Laboratores, Inc.
January 26, 2015

System No. F-C-2160

F Rating — 1 and 2 Hr
T Rating — 1and 2 Hr

Jasifd by
Underurers Laboraoris, n.
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SECTION A-A

1. Floor-Ceiing Assembly — The 1.and 2 h ie-rated solic ortrussed lumberist floor-ceiing assembly shall be constructed of the materials and in
the manner specifed in the individual L500 Series Fioor-Celing Designs in the UL Fire Resistance Directory. The general consiruction features of
the fioorceiling assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor o lumber, piywood or Floor Topping Miure" as specified i the indvidual
Floor-Ceiing Design. Diam of opening shall be 2 n. (51 mm) larger than the nom dia of through penetrant (tem

8. Wood Joists* — Nom 101n. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel ist, trusses or Structural Wood
Members* with bridging as required and with ends firestoppe

C. Furring Channels (Not Shown) — Resiient galv steel furing installed perpendicular to wood oiss between fist and second layers of
wallboard (item 1D). Furring channels spaced max 24 in. (610 mm).

D. Gypsum Board® — Nom 4 f (1.2 m) wide by 5/ in. (16 mm) thck as specifed in the indvidual Floor-Celing Design. First layer of wallboard
nailed to wood joists. Second layer of wallboard screw-attached to furing channels. Diam of opening shal be 2in. (51 ) larger than the
nom diam of through penetrant (1em 2).

11 Chase Wal— (Optnal, ot Shoun) —The g pareans (1 Ko 2) maybo ruted trouh e aad g, ol o staggred
wood stud/gypsum wall board chase wal having a fre with that ofthe floor-
of the materals and in the manner specified in the indvidual U300 Series Wal and Partion Des\gr\s e UL Fire Resistance Directory and shal
include the following construction features:

A.Studs — Nom 2 by §in. (51 by 152 mim) or double nom 2 by 4 n. (51 by 102 mm) lmber studs.

8. Sole Plate — Nom 2 by 6 in. (51 by 152 mm) or paralel nom 2 by 4 n. (51 by 102 mm) lumber plates, tghty butted. Diam of opening shall be
2in. (51 mm) larger than the nom diam of through penetrant e 2).

. Top Plate — The double top plte shall consist of two nom 2 by  in. (51 by 152 mim) or two sets o paraliel 2 by 4 n. (51 by 102 mim) lumber
plates, tighty butted. Diam of opening shl be 2 n. (51 mm) arger than the nom diam of through penetrant tem

- Gypsum Boarc” — Thicknss, e, number o Fayers and aseners sl b 25 specfed i el Walland Partion Design

2 Through Penetrants — One conditto be installed the tem. Annuiar space
between pipe or conduit and edge of opening to be min 112in. (13 mm) and max 1-1/8in. (26 mm). Pipe or conduitto b rigcly supported on both
sides of fior-ceflng assembly. The following types and sizes of nonmetalic pipes or conduits may be used:

A.Polyvinyl Chlorde (PVC) Pipe — Nom 2in. (51 mm) diam (or smaller) Schedule 40 solid or celular core PVC pipe for use in closed (process
or supply) or vented (drain, waste or vent) iping systems

8. Chiornated Polyvinyl Chiorde (CPVC) Pipe — Nom 2in. (51 mm) diam (or smaler) SDR13.5 CPVC pipe for use in closed (process o
supply) piping systems.

3. Fil, Void or Cavity Materals*Sealant — Fill ateial forced into annular space to fill space to max extent possibl. Sealant shallbe installed flush
with top surface of floor or sole plate and bottom surface of ceiing orlower op plate.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for ursdictions employing the UL or cUL Certfication (such as Canada),
respectively.
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Hilti Firestop Systems

Reproduced by HILTI, inc. Courtesy of
Underwriers Laboratories, Inc
January 15, 2015

System No. F-C-1009

c us

ottty I_ ANSI/UL1479 (ASTM E814)
e e ieans | F Rating — 1 and 2 Hr (See Item 1)
T Rating — 1/4 Hr
L Rating At Ambient — Less Than 1 CFM/sq ft
L Rating At 400 F — 4 CFM/sq ft

CAN/ULC 5115
F Rating — 1 and 2 Hr (See Item 1)
FT Rating — 1/4 Hr
FH Rating — 1 and 2 Hr (See ltem 1)
FTH Rating — 1/4 Hr
L Rating At Ambient — Less Than 1 CFM/sq ft

L Rating At 400 F — 4 CFM/sq ft

SECTION A-A

1. Floor-Ceing Assembly — The 1 or 2 h fire-rated solid or Joist floor-ceil shall be con of the materials and in
the manner specified in the individual L500 Series Floor-Ceiing Designs in the UL Fire . The F Rating of the:
is equal to the rating ofthe floor-ceiling assembly. The general construction features of the floor-celing assembly are summarized below:

A. Flooring System — Lumber or plywood subfloor with finish floor of lumber, plywood or Floor Topping Mixture* as specified in the individual
Floor-Ceiling Design. Diam of opening to be max 1 in. (25 mm) larger than diam of pipe. As an alternate, the opening may be square-cut with
amax dimension 1 in. (25 mm) greater than the diam of the pipe.

8. Wood Joists® — Nom 101n. (254 mm) deep (or deeper) lumber, teel or combination lumber and steeljist, russes or Structural Wood
Members* with bridging as required and with ends firestopped.

C. Furring Channels — (Not Shown) —(As required ) Resilient galvanized steel furring installed in accordance with the manner specified in the
individual L500 Series Designs i the Fire Resistance Directory.

D. Gypsum Board* — Thickness, type, number oflayers and fasteners shall be as specified in the individual Floor-Ceiling Design. Diam of
opening to be max 1 n. (25 m) larger than diam of ipe.

2. Chase Wall — (Optional) - The through penetrant (item 3) may be routed through a 1 or 2 hr fire-rated single, double or staggered wood
studigypsum board chase wal having a with that of the loor-celi bly. Depth of chase wall o be min 1 in. greater
than the diameter of the through penetrant. The chase wall shall be constructed of the materials and in the manner specified in the individual U300
Series Wall and Partion Designs in the UL Fire Resistance Directory and shallincude the following consiruction eatures;

A. Studs — Nom 2 by 4in. (51 by 102 mm), 2 by 8 in. (51 by 152 mm) or double nom 2 by 4 in. (51 by 102 mm) lumber studs. Nom 2 by 4 in,
(51 by 102 mm) studs are allowed for through-penetrants (Item 3) not exceeding nom 2 in. (51 mm) diam.

B. Sole Plate —Nom 2 by 4 in. (51 by 102 mm), 2 by 6 in. (51 by 152 mm) or parallel 2 by 4 in. (51 by 102 mm) lumber plates, tightly butted.
Diam of opening is to be max 1 in. (925 mm) larger than diam of pipe. As an alternate, the opening may be square-cut with a max dimension 1
in. (25 mm) greater than the diam of the pipe. Plates may be discontinuous over opening, terminating at two opposing edges of opening. Max
length of discontinuity to be 1 in. (25 mm) greater than diam of through penetrant.

C. Top Plate — The double top plate shall consist of two nom 2 by 4 in. (51 by 102 mm), 2 by 6 in. (51 by 152 mm) or two sets of parallel 2 by 4
in. (51 by 102 mm) lumber plates, tightly butted. Diam of opening is to be max 1 in. (25 mm) larger than diam of pipe. As an altemate, the
opening may be square-cut with a max dimension 1 in. (25 mm) greater than the diam of the pipe. Plates may be discontinuous over opening,
terminating at two opposing edges of opening. Max length of disconiinuity o be 1 in. (25 mm) greater than diam of trough penetrant,

D. Steel Plate — When lumber plates re discontinuous, nom 1-112 in. (38 mm) wide No. 20 gauge (or heavier) galv steel plates shall be
installed to connect each discontinuous lumber plate and to provide  form for the fil mterial. Steel pletes sized to lap 2 n. (51 mm) onto
each discontinuous lumber plate and secured to lumber plates with steel screws or naiks.

E. Gypsum Board* — Thickness, type, number of layers and fasteners shall be as specified in individual Wall and Partition Design.

3. Through Penetrants — One metallc pipe, conduit or tubing to be installed within the firestop system. Pipe, conduit or tubing to be rigidly
supported on both sides of floor assembly. The annular space within the firestop system shall be min 0 in. (point contact) to max 1 in. (26 mm).
‘The following types and sizes of metallic pipes or conduits may be used:

A Steel Pipe — Nom 4 in. (102 mim) diam (or smler) Schedule 10 (or heaver) steel pipe.

B.Iron Pipe — Nom 4 i. (102 mm) diam (or smaler) cast or ductie iron p

C. Conduit — Nom 4 in. (102 mm) diam (or smaller)steel electical metalic tubing or steel condut

D. Copper Tubing — Nom (102 mm) 4 in. diam (or smaller) Type L (or heavier) copper tubing.

E. Copper Pipe — Nom (102 mm) 4 in. iam (or smaler) Regular (or heavier) copper pipe.

4.Fill, Void or Cavity Material” — Sealant — Min 3/4 in. (19 mm) thickness of il material applied witin the annulus, flush with the top surface of the
foor orthe sole plate. Min 518 in. (16 mm) thickness offl material applied within the annulus, fluh with bottom surface of ceiling o lower top

plate
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — CP601S, CFS-S SIL GG, CP606, FS-One Sealant or FS-ONE MAX Intumescent
‘Sealant (Note: L Ratings apply only when FS-ONE Sealantis used.)
* Indicates such products shall bear the L or cUL Certfication Mark for urisdictions employing the UL or cUL Certfication (such as Canada),
respectively
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Hi Firestop Systems

Reproduced by HILTI, Inc. Courtesy of
Underwriters Laboratories, Inc
January 15, 2015

System No. W-L-2078
F Ratings — 1 and 2 Hr (See Item 1)
T Ratings — 0, 1 and 2 Hr (See Items 2 and 3)
L Rating At Ambient — 3 CFM/sq ft
L Rating At 400 F — Less Than 1 CFM/sq ft

Jassfad by
Underwrers Laboratoris, .
UL 14TS
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SECTION A-A

1. Wall Assembly — The P ofthe materials and in the manner specified in the
individual U300, U400, V400 or W400 Senes Wall and Partition Designs in the UL fire Resistance Directory and shall include the construction
features noted below:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced max 16 n. (406 mm) OC. Steel studs to be min 2-112 . (64 mm) wide and spaced max 24 n. (610 mm) OC.
B. Gypsum Board* — Nom 5/8 n. (16 mm) thick gypsum board, as specified i the individual Wall and Partiion Design. Max diam of opening is
11112 n. (292 mm)
The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is installed.

2. Through-Penetrants — One nonmetalic pipe, conduit or tubing to be installed within the frestop system. The annular space between pipe and
periphery of opening shall be min 0 in. (point contact) to max 12 n. (13 mm) Pipe or conduitto be rgicly supported on both sides of the wal
assembly. The folowing types and sizes of nonmetalic pipes may be use

A.Polyvinyl Chioride (PVC) Pipe — Nom 101n. (254 mm) diam (or smauer) Schedule 40 solid-core or cellular core PVC pipe for use in cosed
(process or supply) or vented (drain, waste or vent) piping system
8. Chiorinated Polyinyl Chioride (CPVC) Pipe — Nom 101n. (254 mm) iam (or smaller) SDR13.5 CPVC pipe for use i closed (process o
supply) piping systems.
C. Acrylonitrile Butadiene Styrene (ABS) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 solid-core or cellular core ABS pipe for use
in closed (process or supply) or vented (drain, waste or vent) piping systems
D. Flame Retardant Polypropylene (FRPP) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 FRPP pipe for use in closed (process or
supply) or vented (drain, waste o vent) piping system.
E. Polyvinyldene Fluoride (PVDF) Pipe —Nom 4 n. (102 mm) diam (or smaller) PVDF pipe for use i closed (process o supply) or vented
(drain, waste or vent) piping system.
When max 6 in. diam pipe is used, T Rating s equal to the hourly fire rating of the wall. When nom 8 n. or 10 in. (203 or 254 mm) diam pipe is
used, T Rating is 0.

3. Firestop Device* — Firestop Collar — Firestop collar shal be instaled in accordance with the accompanying instalizion nstructons. Collr o be
installed and latched around the pipe and secured to both sides of the wall using the anchor hooks provided with the coliar. (Minimum two anchor
hooks for 1-1/2 and 2 in. (38 and 51 mm) diam pipes, three anchor hooks for 3 and 4 in. (76 and 102 mm) diam pipes, four anchor hooks for 6 in.
(152 mm) diam pipes, ten anchor hooks for 8 in. (203 mm) diam pipes and twelve anchor hooks for 10 in. (254 mm) diam pipes. The anchor hooks
are to be secured to the surface of wall with 3/16 in. (4.8 mm) diam by 2-1/2 in. (64 mm) long steel toggle bolts along with washers. As an
alternate for pipe sizes of nom 4 in. diam or less, min No. 10 by 1-1/2 in. (254 by 38 mm) long drywall or laminate screws with min 3/4 in. (19 mm)
steel washers may be used. When the drywall or laminate screw is used, T Rating shall not exceed 1 hr.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — CP 643 5011.5'N, CP 643 6312'N, CP 643 90/3'N, CP 643 110/4'N, CP 643 160/6°N,
CP 644 200/8" andCP 644 250/10" Firestop Collars

4.Fill, Void or Cavity Material* — Sealant - (Not Shown) — Min 112 n. (13 mm) thickness of sealant applied within the annular space for nom 8 n
and 10 n. (203 and 254 mm) diam pipes, flush with each side of wall, Sealant in annuiar space is optional for max 6 in. (152 mm) diam pipes. A
min 1/4 in. (6 mm) thickness of sealant s required within the annular space, flush with each side of wal, o atain the L Ratings for max 6 in. (152
o) diam pipes
HILTI CONSTRUCTION CHEMICALS, DIV OF HILT! INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shal bear the UL or cUL Certication Mark for urisdictions employing the L or cUL Certfication (such as Canada),
respectively.

Reproduced by HILTI, Inc. Courtesy of
Underwriers Laboratories, Inc.
January 28, 2015

Firestop Systems

15
N System No. F-C-2203
F Rating — 1 Hr
Gasiodty T Rating — 1 Hr

1. Floor-Ceiing Assembly — The 1 i fire-rated sol or trussed lumber st floor-ceiing assembly shallbe constructed of the materils and in the
manner specifed in the individual L500 Series Floor-Celing Designs inthe UL Fre Resistance Directoy. The general constructon features ofthe
floor-ceilng assembly are summarized below.

A. Flooring System — Lumber or plywood subfloor with finish floor of lumber, plywood or Floor Topping Mixture® as specified in the individual
Floor-Ceiling Design. Max diam of opening shall be 5 in. (127 mm).

8. Wood Joist" — Nom 10 n. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel s, russes or Structural Wood
Members* with bridging as required and with ends firestopped.

C. Gypsum Board — Nom 5/8 n. (16 mm) thick, 4 f (1.2 m) wide as specified n the individual Floor-Ceiling Design

2. Closet Flange — Acrylonitrile butadiene styrene (ABS) or polyvinyl chloride (PVC) closet stub sized to accommodate drain pipe. Closet fiange
installed over drain piping within floor opening with flange secured to plywood floor with steel screws. Diam of circular opening through flooring
(ltem 1A) to be max 1/2in. (13 mm) larger than outside diam of closet flange.

3. Drain Piping — Nom 4 n. (102 mm) diam (on smalk dule 40 acrylonitrie butad 8
and 90 degree elbow for use in vented (drain, waste or vent) piping systems. Pipe installed concentrically witin frestop system

4.Fil, Void or Cavity Mterils*—Sealant — Min 3/4 n. (19 mm) tickness of fl mterial zppiied within the annulus, flsh with the bottom surface of

) drain e

floor
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

5. Water Closet — (Not Shown)—Floor mounted vireous china water closet

* Indicates such products shall bear the UL or cUL Certfication Mark fo jursdictions employing the UL or cUL Certification (such as Canad),
respectively.
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Hilti Firestop Systems
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) System No. F-C-2334
F Rating — 1 Hr
Gossly T Rating — 1 Hr

Underurers aboratoris, n.
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SECTION A-A

1. Floor-Ceiing Assembly — The 1 h ir-rated wood joist floor-celing assembly shall be consiructed of the materials and in the manner specified in
the individual L500 Designs in the UL Fre Resistance Dirctory, as summarized below:

A Flooring System — Lumber or plywood subfloor with fiish foor o lumber, plywood or Floor Topping Miure" as specified i the indvidual
Floor-Ceiling Design. Max diam of floor opening is 2 in. (51mm).

8. Wood Joists — Nom 10 n. (254 mim) deep (or deeper) lumber, steel or combination lumber and steel oists, trusses or Structural Wood
Members* with bridging as required and with ends firestopped.

. Gypsum Board” — Nom 58 in. (16 mm) thick as specifed i the individual Floor-Ceiing Design. Gypsum board secured to joists as specified
in the individual Floor-Ceiling Design. Maxdmm of opening s 2 in. (51 mm)

2. Through Penetrants — One to fir The annular space
withn the firestop system shallbe min 0 in [pmm wmacl) to max 7/8n. (22 mm). Pipe to b rigdly supported on both sides of floor-ceiing
‘assembly. The following types and sizes of nonmetalic pipes may be uss

A.Crossiinked Polyethylene (PEX) Tubing — Nom 1 in. (25 mm) diam (or smaller) SDR 9 PEX tubing for use i closed (process or supply) or
vented (drain, waste or vent) piping systerrs.

3. Firestop System — The frestop system shal consist ofthe folowing:

A Fil, VoidorCavty Matrl - Sealant—in 34 n, (10 mm) tickess of malena\ apphed within annulus, flush with top surface of
subfloor. Min 5/8 n. (16 mm) thickness of fil material celing. At point contact locations, a
min 12 in. (13 mm) diam bead of fill material shall be apphed atthe and
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or F&DNE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Cerification Mark fo jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.
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Hilti Firestop Systems

Reproduced by HILTI, Inc. Courtesy of
Underwriters Laboratories, Inc
January 20, 2015
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% System No. W-L-2447
F Ratings - 1,2, 3 and 4 Hr (See Item 1)
v T Ratings - 1, 2, 3 and 4 Hr (See Item 2)
UL 1479 L Rating At Ambient - 3 CFM/sq ft
L Rating At 400 F - Less Than 1 CFM/sq ft

SECTION A-A

1. Wall Assembly — The 1, 2, 3 or 4 hr fie rated gypsum boardistud wall assembly shall be constructed of the materials and in the manner
described in the individual U300, U400, V400 o W00 Series Weall and Parition Designs in the UL Fire Resistance Directory and shall include the
following constructin feaures:

A Studs — Wallframing shllconsist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 n. (610 mm) OC.

B. Gypsum Board* — Min 112 n. (13 mm) thick, 4 f (1.2 m) wide with square or tapered edges. The gypsum board type, tickness, number of
Tayers, fastener type and sheet orientation shall be as specified n the individual Wall and Partiion Design in the UL Fire Resistance Directory.
Max diam of opening s 7 n. (178 mm)

‘The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly i which itis installed.

2. Through Penetrants — One nonmetalicpipe to be installed concentrically or eccentically withn the firestop system. Annular space between pipe
and periphery of opening to be min 0 i. (point contact) and max 112 n. (13 mm). Pipe to be rigidy supported on both sides of wall assembly. The
following types and sizes of nonmetalic pipes may be used

A Polyvinyl Chioride (PVC) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 sold or cellular core PVC for use in closed (process or
supply) or vented (drain, waste o vent) piping systems.

B. Chlorinated Polyvinyl Chioride (CPVC) Pipe — Nom 6 in. (152 mm) diam (or smaler) SDR13.5 CPVC for use in closed (process or supply)
piping systems.

C. Acrylonitie Butadiene Styrene (ABS) Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 solid o cellular core ABS pipe for use in
closed (process or supply)or vented (drain, waste or vent) iping systems.

‘The hourly T Rating of the frestop system i 1 hr except that for nom 2 n. (51 mm) diam (or smaller) penetrants, the hourly T Rating is equal to
the hourly fre ating of the wall assembly in which it i instaled.

3. Firestop System — The frestop system shallconsist of the following:

A Fil, Void or Cavity Materials*- Sealant — Min 1/4 in. (6 mm) thickness of il mteria applied witin the annulus, flush with both surfaces of
wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

B. Fill Void or Cavity Material* - Wrap Stip — Nom 3116 in. (5 mm) tick by 1-34 n. (45 mm) wide intumescent wrap strip continuously wrapped
around the pipe. Wrap strip butted tihtly against both surfaces of wall. The number ofayers of wrap stip required depends on penetrant size.
as specified n the Table below
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — CP648-E-Wa5/1-314

Nom Pipe Diam, in. ] No. of Layers of Wrap Strip Required

6 (or smaller) 3
4 (or smaller) 2
2 (or smaller) 1

C. Steel Collar — Colar fabricated from cails of precut min 0.017 in. (0.43 mm) tick (No. 28 MSG) galv steel available from the sealant
manufacturer. Collar shall be nom 1-3/4 n. (45 mm) deep with 1 n. (25 mm) wide by 2. (51 mm) long anchors tabs on 2in. (51 mm) centers
for securement to wall assembly. The anchortabs shll be bent 90 degree outward for securement to the wall assembly. The opposite side
incorporates retainer tabs, 1/2 n. (13 mm) wide by 3/16 in. (5 mm) long, prebent toward the pipe surface. Collar shall be tightly wrapped over
the wrap strip, overlapping min. 1 in. (25 mm) at seam. A nom 112 in. (13 mm) wide stainless steel band clamp shall be secured to the collar at
its mid-height. Anchor tabs of collar secured to surface of wall by means of nom 3/16 in. diam by 2-1/2 n. long steel toggle bolts in conjunction
with 1-1/4 in. (32 mm) diam steel fender washers at every other anchor tab. As an alternate, in 1 and 2 hr rated walls, every anchor tab of
collar may be secured to surface of wall by means of nom 1-1/4 in. (32 mm) long steellaminating drywall screws in conjunction with 1-1/4 in
(32 mm) diam steel fender washers. A collr is used on both sides of wal

* Indicates such products shall bear the UL or cUL Certication Mark for urisictions employing the UL or cUL Certfication (such as Canada),
respectively
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SECTION A-A
1. Floor — Ceiling Assembly — The 1 hr fi ted solid or trussed lumber joist shall be constructed of the terials and in the

manner specified in the individual L500 Series Floor-Ceiling Designs in theUL Fire Resistance Directory. The general construction features of the
floor-ceiling assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor of lumber, plywood or Floor Topping Mixture* as specified in the indivdual
Floor-Ceiing Design. Rectangular cutout in flooring to accommodate the bathtub drai piping (ter 2) 1o be max 8n. by 12 in. (203 by 305
mm). Cutout to be patched on underside of subfloor using one layer of min 3/4 in. (19 mm) thick plywood or min 5/8 in. (16 mm) thick gypsum
board (itam 1C) sized to lap min 2 n. (51 mm) beyond each edge of rectangular cutout. Patch spit nto two pieces at opening and hole-sawed
for bathtub drain piping. Diam of opening hole sawed through patch to accommodte drain piping (iem 2) o be 1 in. (25 mm)larger than
outside diam of drain piping and positioned such that the annular space between drain piping and periphery of opening is min 0 in. (point
contact)to max 1 in. (25 mm). Two pieces positioned around drain piping, with cut edges tighty butted, and screw-attached to underside of
subfoor with 1-1/4 in. (32 mm) long steel screws spaced max 6 in. (152 mm) OC.

8. Wood Joists" — Nom 101n. (154 mm) deep (or deeper) lumber, steel or combination lumber and steeljiss, russes or Structural Wood
Members? with bidging as required and with ends firestopped.

C. Gypsum Board* — Nom 5/8 in. (16 mm) thick, 4 ft (122 cm) wide as specified in the individual Floor-Ceiling Design.

2. Drain Piping — Nom 1-1/2 in. (38 mm, or smaller) diam Schedule 40 acrylonitrile butadiene styrene (ABS) or polyvinyl chloride (PVC) pipe and
drain fittings cemented together and provided with ABS or PVC bathtub waste/overflow fittings. Annular space shall be min 0 in. (point contact) to

3. Fill Void or Cavity Materials* — Min §/8 in. (16 mm) depth o fil material applied withn the annuius, flush with both surfaces of piywood o
‘gypsum board pat
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE-MAX Intumescent Sealant

* Indicates such products shl bear the UL or cUL Certification Mark for urisdictions employing the UL or cUL Certication (such as Canada),
respectively.
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Notes:

1. Refer to section 15084 of the specifications. For Quality Control
requirements, refer to the Quality Control portion of the
specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints

* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed
the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:

* 2013 Underwriter's Laboratories Fire Resistance Directory,
Volume 2

*NFPA 101 Life Safety Code

* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.

6. All rated through-penetrations shall be prominently labeled with
the following information:

* ATTENTION: Fire Rated Assembly
*UL System #

* Product(s) used

* Hourly Rating (F-Rating)

* Installation Date

UL or Intertek Classification or the intended temperature or fire ratings.

2. Details shown are up to date as of February 2015.

1. Any modification to these details could result in an application/system not meeting the
Laboratories Fire Resistance Directory (volume 2.)"

3. For additional information on the details, refer to the most current "Underwriter's

<Notes to designer (delete this note after reading and replace with title block information)>

JOB NUMBER:

DRAWN:

CHECKED:

ISSUE DATE:

REVISIONS:

———
TYPICAL
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u.s.
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System No. F-C-2232
F Rating — 1 Hr
Classifed by T Rating — 3/4 and 1 Hr (See Item 3)
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SECTION A-A

1. Floor-Celing Assembly — The 1 hr fire-rated sold or trussed lumber ot loor-ceiing assembly shallbe constructed of the materials and in the
manner specified in the individual L500 Series Floor-Celing Designs in the UL Fire Resistance Directory. The general construction features of the
floor-ceiing assembly are summarized below:

A. Flooring System — Lumber or plywood subfoor it fnish fior of fumber, pywood or Foor Topping Mixture* as specifed in the individual
Floor-Ceiing Design. Max diam of opening shl be 5 in. (127 mm).

B.Wood Joists* —Nom 101n. (254 mm) deep (or deeper) lumber,steel or combination lumber and steel oits, russes o Structural Wood
Members" with bridging as required and with ends firestopped.

C. Gypsum Board* — Nom 5/8 in. (16 mm) thick, 4 ft (122 cm) wide as specified in the individual Floor-Ceiling Design. Max diam of opening
shall be 5in. (127 mm).

2. Through Penetrants — One nonmetallic pipe or conduit to be installed concentrically or eccentrically within the firestop system. Annular space
between pipe or conduit and edge of opening to be min 0 in. (point contact) and max 1/2 . (13 mm). Pipe or conduit to be rigidly supported on
both sides of floor-ceiling assembly. The following types and sizes of nonmetallic pipes or conduits may be used:

A Polyvinyl Chioride (PVC) Pipe — Nom 4 in. (102 mm) diam (or smaler) Schedule 40 solid or cellular core PVC pipe for use in closed (process.
or supply) or vented (drain, waste or vent) piping systems

8. Chlorinated Polyvinyl Chioride (CPVC) Pipe — Nom 4 in. (102 mm) diam (or smaller) SDR13.5 CPVC pipe for use in closed (process or
supply) piping systems.

. Acrylontile Butadiene Styrene (ABS) Pipe — Nom 4 in. (102 ) iam (or smaler) Schedule 40 soli or celuar core ABS pipe for use in
closed (process or supply) or vented (drain, waste or vent) piping systems.

3. Nonmetalic Pipe Coupling — (Optional) Nom 4 in. (102 mm) diam (or smalle) Schedule 40 PVC, Schedule 40 ABS or SDR13.5 CPVC coupiing
corresponding to pipe type installed such that the top of the coupling is flush with the bottom surface of the ceiling and extending downward.

4. Firestop System — The firestop system shall consist of the following:

A Fill, Void or Cavity Material* - Wrap Strip — Nom 3/16 in. (5 mm) thick by 1-3/4 in. (44 mm) wide intumescent wrap strip. Layers of wrap strip
continuously wrapped around the pipe and held in place with tape. Wrap strip butted tightly against surface of ceiling,
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — CP648-E W45/1-314" Wrap Strip

Nom Diam of Pipe, Number of Wrap Min/Max Annular
T-Rating - Hr.
in. (mm) Strips Space, in. (mm)
2 (51) 1 0-1/4 (0-6) 1
3(76) 2 0-1/2 (0-13 314
4(102) 2 0-1/2 (0-13 314
B. Steel Collar — Colar fabricated from cois of precut min 0.017 in. (0.43 mm) thick (No. 28 MSG) galv steel available from the sealant

manufacturer. Collar shall be nom 1-3/4 n. (44 mm) deep with 1 in. (25 mm) wide by 2 in. (51 mm) long anchors tabs on 2. (51 mm)
centers for securement to flor/ceiling assembly. The opposite side incorporates retainer tabs, 112 n. (13 mm) wide by 3/16 n. (5 mm)
long, prebent toward the pipe surface. Collar shal be tihtly wrapped over the wrap strp, overlapping min. 1in at seam. A nom 1121, (13
mim) wide stainless steel hose clamp shall be secured to the collar a ts mid-height. Every other anchor tab of colar secured to gypsum
celing with 1/4 n. (6 mm) diam by 1-112 n. (38 mm) long steel toggle bolts in conjunction with 1/4in. by 3/4in. (6 by 19 mm) ciameter
steel washers.

C. Fil, Void or Cavity Materials™-Sealant — Min 5/8 n. (16 mm) thickness of fil material applied within the annuius, lush with the batiom
surface of the gypsum board ceiling. Min 5/8 n. (16 mm) thickness of fil material applied within the annulus, flush with the top surface of
the floor. When ABS pipe is installed at point contact, a min 1/2 n. (13 mm) diam bead of fil material shail be applied at the pipeffioor
interface on top surface of floor.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX SEALANT

4A. Firestop System — (Optional, Not shown) As an opion to ltem 4, the firestop system shal consist of the following

A Firestop Device" — Galv steel collar lined with an intumescent material sized to it the specific diam of pipe shl be installed in
‘accordance with the accompanying intallation instructions. Collar to be installed and latched around the pipe and secured to the gypsum
board ceiling with 1/4 in. diam by 1-1/2in. (38 mm) long steel toggle bolts with 3/4in. (19 mm) diam steel washers through hanger tabs

idec
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5'N, CP 643 63/2'N, CP 643 90/3'N or CP 643 110/4'N
Firestop Collar.

B. Fill, Void or Cavity Materials*-Sealant — Min 5/8 in. (16 mm) thickness of fil material applied within the annulus, fiush with the bottom
surface of the gypsum board ceiling. Min 5/8 in. (16 mm) thickness of il material applied within the annulus, flush with the top surface of
the floor. When ABS pipe is installed at point contact, a min 1/2 in. (13 mm) diam bead of il material shall be applied at the pipeffioor
interface, flush with top surface of fioo.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE-MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark forj ploying the UL or cUL h

respoctively
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1. Floor-Ceiling Assembly — The 1 or 2 hr fire-rated solid or trussed lumber joist floor-ceiling assembly shall be constructed of the materials and in
the manner specified in the individual L500 Series Floor-Ceiling Designs in the UL Fire Resistance Directory. The general construction features of
the fioor-ceilng assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor of lumber, plywood or Floor Topping Mixture* as specified in the individual
Floor-Ceiling Design. Max diam of opening for 1 or 2 r assembly is 2-1/2 n. (64 mm) or 2n. (51 mm), respectively

B. Wood Joists* — Nom 10 in. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel joists, trusses or Structural Wood
Members* with bridging as required and with ends firestopped.

C. Furring Channels — (Not Shown) — (As required) - Resilint galvanized steel furrng installed in accordance with the manner specified i the
individual L500 Series Designs i the Fire Resistance Directory.

D. Gypsum Board* — Thickness, type, number oflayers and fasteners shall be as specified in the individual Floor-Ceiling Design. Max diam of
opening for 1 or 2 hr assembly is 2-112in. (64 mm) or 2in. (51 mm), respecively.

The F Rating of the firestop system is equal o the rating of the floor-cefing assembly.

2. Chase Wall — (Optional) - The through penetrant (em 3) shal be routed through a frerated single, double or staggered wood studigypsum
wallboard chase wall having a fire rating consistent with that of the floor-ceiling assembly. The chase wall shall be constructed of the materials and
in the manner specified in the individual U300 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following
construction features:

A. Studs — Nom 2 by 6 in. (51 by 152 mm) or double nom 2 by 4 in. (51 by 102 mm) lumber studs.

B. Sole Plate — Nom 2 by 6 in. (51 by 152 mm) or parallel 2 by 4 in. (51 by 102 mm) lumber plates, tightly butted. Max diam of opening for 1 or
2 hr rated assembly is 2-112 in. (64 mm) or 2 in. (51 mm), respectively.

C. Top Plate — The double top plate shall consist of two nom 2 by 6 n. (51 by 152 mm) or two sets of parallel 2 by 4 in. (51 by 102 mm) lumber
pltes, tighty butted. Max diam of opening for 1 or 2 h rated assembly is 2-112 in. (64 mm) or 2in. (51 mm),respecively.

D. Gypsum Board* — Thickness, type, number oflayers and fasteners shall be as specified i individual Wall and Parttion Design.

3. Cables — I 1 hr fire-rated assemblies, aggregate cross-sectional rea of cables in opening to be max 45 percent of the cross-sectional area of
the opening (max 2 n. (51 mm) diam bundle). Cables to b rigdly supported on both sides offoor assembly. Any combination ofthe following
types and sizes of copper conductors may be used:

ARG 59 coaxial cable with single copper conductor, cellular polyethylene celular foam insulation and polyvinyl chloride (PVC) jacket

B Max 8/C No. 22 AWG telephone cable with polyvinyl chioride (PVC) acketing

C. Max 2/C No. 12 AWG cable with polyvinyl chloride (PVC) insulation and jacketing

D. Max 3/C with ground No. 2/0 AWG aluminum or copper Type SER cable with polyvinyl chioride (PVC) insulation.

E. Max 3/C with ground No. 2/0 AWG Type NM cable with polyvinyl chioride (PVC) insulation.

. Max 31C No. 12 AWG MC (BX) cable with polyvinyl chloride (PVC) insulation.

G. Max 1 n. diam metal clad TEK cable with PVC jacket

H. Max 4/C with ground No. 300 kemil (or smaller) aluminum SER cable with PVC insulation and jacket.

1. Through Penetrating Product* - Any cables, Metal-Clad Cable+ or Armored Cable+ currently Classified under the Through Penetrating

Products categor
See Through Penerating Product (XHLY) category in the Fire Resistance Directory for names of manufacturers
The T Rating s 1 and 1-34 hr for 1 and 2 hr reted assemblies, respectively, fo cables 3A through 3G. The T Rating s 0  for cables 3H and 31
4.Fil, Void or Cavity Mteril* — Sealant — Min 34 n. (19 mm) thickness o il material aplied withn the annulus, flush with top surface of floor or

‘sole plate. Min 5/8 in. (16 mm) thickness of fill material also applied within the annulus, flush with bottom surface of ceiling or lower top plate.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS611A Sealant or FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for jurisdictions employing the UL or cUL Certication (such as Canada),
respectively.
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System No. W-L-7156

ANSI/UL1479 (ASTM E814)

¢ us CAN/ULC 5115
Casstadty
e s v [P Ratings — 1 and 2 i (See o 1)

F Ralings — 1and 2 Hr (See ltem 1)

System No. W-L-7155

c us I ANSI/UL1479 (ASTM E814)
ool F Ratings — 1 and 2 Hr (See Item 1)

Underwiers Laboratois, n.

CAN/ULC S115
F Ratings — 1:and 2 Hr (See Item 1)

FT Rating — 0 Hr
FH Ratings — 1 and 2 Hr (See ltem 1)
FTH Rating — 0 Hr

|7 Rating — 0 Hr

1. Wall Assembly — The 1 or 2 i fire-rated gypsum boardstud wall assembly shall be consiructed of the materials and in the manner speciied in
the individual U300, U400, V40O or W00 Series Wall and Pariiton Designs inthe UL Fire Resistance Directory and shal include the following
‘construction features:

A Studs — Wall framing shll consistof either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 n. (51 by 102 mim)
lumber spaced max 16 in. (406 mm) OC. Steel studs fo be min 3-112 n. (89 mm) wide and spaced max 24 in. (610 mm) OC. Additonal
framing members shall be used to completely frame around opening

B. Gypsum Board* — Min 5/8 in. (16 mm) thick, 4 ft (1.2 m) wide with square or tapered edges. The gypsum board type, thickness, number of
layers and orientation shall be as specified in the individual Wall and Partition Design. Max size of opening is 210 sq in. (1355 cm2) with a
max width of 14-1/2 in. (368 mm) for wood studs. Max size of opening is 76.2 sq ft. (7 m2) with a max width of 105-1/2 in. (2.7 m) for steel
studs.

“The hourly F and FH Ratings of the firestop system are equ to the hourly fr rating of the walin which it installed.

2. Steel Duct — Max 100 by 100 n. (2.5 by 2.5 m) steel ductto be installed within the ramed opening. The duct shal be constructed and reinforced
in accordance with SMACNA construction standards. Steel duct to b rigicly supported on both sides of wal assembly.

3. Batts and Blankets® — Nom 1-1/2 or 2in. (38 or 51 mim) thick gass fiber bt o bianket min 3/4 pcfor 12 kgim3) acketed on the outside with a
foilscrim-kraft facing. Longitudinal and transverse joints sealed with aluminum foil tape. During the installation ofthe fil mterial the bt or
blanket el be compressed minimum 50% such that the annular space within the frestop system shall be min 112 in. (13 mm) to max 2 . (51

).

UL

T Ratings — 0 Hr FT Ratings — 0 Hr

L Rating at Ambient —Less Than 1| ¢/ oainoc 4 and 2 e (see tem 1)

CFMisq ft
L Rating at 400 F — Less Than 1
Comiean FTH Ratings — 0 Hr
L Rating at Ambient — Less Than 1
CFMisq ft
L Rating at 400 F — Less Than 1
CFMisq ft
q
A
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sectionA-a U
1. Wall Assembly — The 1 or 2 hr fire-rated gyps b the materials and in the manner described

in the individual U400, V400 or W400 Series Wallor Parttion Des\gn in the UL Fire Resistance Directory and shall include the following
constructon features:
A Studs — Wall raming shl consist of min 3-112 n. (39 mm) wide steel channel studs spaced max 24 n. (610 mm) OC. Additonal steel studs
shall be used to completel frame the openin
B. Gypsum Board" — 58 in. (16 mm) thick, 4 t (1.2 m) wide with square or tapered edges. The gypsum board type, thickness, number of
Iayers, fastener type and sheet orientation shal be as specified n the individual Wall and Parition Design in the UL Fire Resistance Directory.
Max area of opening is 73.7 sq t (6.85 m2) with a max dimension of 104 in. (2,64 m).
‘The hourly F and FH Ratings of the firestop system are equal to the hourly fire rating of the wall assembly in which it s installed.

2. Steel Duct— Max 100 n. by 100 in. (2.5 by 2.5 m) galv steel ductto be installed either concentrically or eccentricall within the firestop system.
“The duct shallbe constructed and reinforced in accordance with SMACNA construction standards. The space between the steel duct and
periphery of opening shall be min 0 in. (point contact) to max 2in. (51 mm). Steel duct to b rigily supported on both sides of the wall assemby

2A1. Through-Pentrating Product’ — As an alterate to ltem 2. Fiber cement with galvanized steel facing, 3/8 in.(10 mm) thick composite metalic
duct, with a max cross-sectional area of 43,0 5q f, (4 m2) and a max individual dimension of 78 3/4in. (2 m). Ductto be installed either

)
See Batts and Blankets (BKNV) category in the Building Materials Directory for names of manufacturers. Any batt or the above
specifcations and bearing the UL Classifcation Marking with a Flame Spread Index of 25 or less and a Smoke Developed Index 50 or less may
be used.

4. Firestop System — The firestop system shall consist of the following

A.Packing Material — Min 3-5/8 (92 mm) o 4-718 n. (124 mm) thickness of min 4 pcf (64 kgim3) mineral wool battinsulaton fimly packed into
opening as a permanent form for 1 or 2  fire-rated wals, respectively. Packing materalto be recessed from both surfaces of wall to
accommodate the required tickness of fil material,

8. Fill, Void or Cavity Material* — Sealant — Min 58 n. (16 mm) thickness offil material applied within annulus, flush with both surfaces of wal
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

C. Steel Retaining Angles — Min No. 16 gauge (0.059 in. or 1.5 mm) galv steel angles sized to lap steel duct a min of 2in. §1 mm) and lap wall
surfaces a min of 1 in. (25 mm). Angles attached to steel duct on both sides of wall with min No. 10 steel sheet metal screws spaced a max of
1in. (25 mm) from each end of steel duct and spaced a max of 6 in. (152 mm) OC. When max duct dimension does not exceed 48 in. (122
cm) and duct area does ot exceed 1300 in2 (8387 cm2), angles may be min No. 18 gauge galv steel. Angles attached to steel duct on both
sides of wall with min No. 10 by 1/2in. (13 mm) long steel sheet metal screws located a max of 1 in. (25 mm) from each end of steel duct and
spaced a max of 6 in. (152 mm) OC. When max 1-1/2 in. (38 mm) thick insulation is used, steel angles are optional for those sides of duct that
o not exceed the dimension specified in Table below, dependent on packing material and annular space as specified.

Max Duct Duct Packing | Angle (Item 3C)
Dimension | Thickness | Annular Space | Material | _Required
24gaor| 1/2in. minto Lin. [item 3A1 No
24in heavier
(610 mm) (13 to 25 mm)
* Indicates such products shal bear the UL or cUL Certication Mark for ploying the UL or cUL h as Canada),
respectively

Reproduced by HILTI, Inc. Courtesy of
Underwriters Laboratories, Inc.
January 27, 2015

Sl

Firestop Systems

ncentrically or eccentically wihin the that the annular space is min O in. (point contact) to max 2 n. (51 mm). Ductto be
rigily supported on both sides of wall assembly. Refer to Ventiation Duct Assemblies in Vol. 2 of the Fire Resistance Directory.
DURASYSTEMS BARRIERS INC — Type DuraDuct HP.
2A2. Through-Pentrating Product’ — As an altemate to tem 2. Fiber cement with galvanized steel facing, 1/4 in. (6 mm) tick, with a max
cross-sectional area of 1764 sq in. (1.14 m2), and a max individual dimension of 42 n. (1067 mm). Duct to be installed either concentrcally or
eccentrially within the firestop system such that the annular space is min 0 in. (poin contact) to max 2 n. (51 mm). Duct o be rigcly supported
on both sides of wall assembly and installed in accordance. Refer to Ventilation Duct Assemblies in Vol. 2 of the Fire Resistance Directory.
DURASYSTEMS BARRIERS INC — Type DuraDuct SD.
2A3. Through-Pentrating Product” — As an altemate to Item 2. Galvanized steel faced duct panel, with a max cross-sectional area of 2450 sq in.
(1.58 m2), and a max individual dimension of 4-1/2 in. (1258 mm) Duct to be installed either concentrically or eccentrically within the firestop
‘system such that the annular space is min 0 in. (point contact) to max 2in. (51 mm). Duct to be rigidly supported on both sides wall assembly.
Refer to Ventiation Duct Assembiies in Vol. 2 of the Fire Resistance Dirctory.
DURASYSTEMS BARRIERS INC — Type DuraDuct GNX.
3 Firestop System — The firstop system shall consist o the folowing:
A. Packing Material — (Optional, Not Shown) — Polyethylene backer rod, mineral wool batt insulation or fierglass batt insulation fricton ited
into annular space. Packing material to be recessed from both surfaces of wallto accommodate the required thickness of fil materia
A1. Packing Meterial — Required as specifed n Table below. Min 3-3/4 n. (95 mm) or § in. (127 mm) thickness of min 4 pef (64 kgim3) mineral
‘wool batt insulaton firmiy packed into opening as 2 permanent form for 1 and 2 hr rted assembies, respectively. Packing material to be:
recessed from both surfaces of wall to accommodate the reuired thickness of il material
B. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. (16 mm) thickness of fill material applied within the annulus, flush with both surfaces of
‘wall. Min 1/4 in. (6 mm) diam bead of fill material shall be applied at the point contact location between the steel duct and the gypsum board.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CFS-S SIL GG Sealant, FS-ONE Sealant, FS-ONE MAX Intumescent Sealant or
CP606 Flexible Firestop Sealant
C. Steel Retaining Angles — Min No. 16 gauge galv steel angles sized to lap steel duct a min of 2 in. (51 mm) and to lap wall surfaces a min of 1
in. (25 mm). When max duct dimension does not exceed 48 in. (122 cm) and duct area does not exceed 1300 in2 (8387 cm2), angles may be.
min No. 18 gauge galv steel. Angles attached to steel duct on both sdes of wall ith min No. 10 by 1/2 . (13 mmj long steel sheet metal
screws located a max of 1 n. (25 mim) from each end of el duct and spaced a max of 6 in. (152 mm) OC. Steel angles are optional for
those sides of duct that do not exceed the dimension specified n Table below, dependent on packing material, sealant and annular space as

specifed.
Max Duct Duct Packing Angle (Item 3C)
Dimension | Thickness | Annular Space | Material Required
24gaor| 12in. mintolin. | ftem 3A1 No
24in. heavier

(610 mm) (13 10 25 mm)

* Indicates such products shall bear the UL or cUL Certfcation Mark for jurisdictions employing the UL or cUL Certfication (such as Canada),
respectively.
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SECTION A-A

1. Floor-Celing Assembly — The 1 hr fire-rated sold or trussed lumber joist loor-ceiing assembly shallbe constructed of the materials and in the
manner specifed in the individual L500 Series Floor-Celing Designs inthe UL Fire Resistance Directory. The general constructon features of the
floor-ceiing assembly are summarized below:

A. Flooring System — Lumber or plywood subfoor it fnish flor of fumber, pywood or Foor Topping Mixture* as specifed in the individual
Floor-Ceiling Design. Max diam of opening shall be 3 in. (76 mm).

8. Wood Joists* — Nom 101n. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel ists, trusses or Structural Wood
Members" with bridging as required and with ends firestopped.

C. Gypsum Board* — Nom 4 ft (1.2 m) wide by 5/8 in. (16 mm) thick as specified in the individual Floor-Ceiling Design. Max diam of opening
shall be 3in. (76 mm).

1.1 Chase Wall — (Not Shown, Optional)—The through penetrants (Item 2) may be routed through a 1 hr fire-rated single, double or staggered
wood studigypsum wallboard chase wall having a fire rating consistent with that of The chase wall
of the materials and in the manner specified n the individual U300 Series Wall and Partton Designs in the UL Fire Resistance Directory and shall
include the following construction features:

A Studs — Nom 2 by 4 in. (51 by 102 mm) lumber studs.
8. Sole Plate — Nom 2 by 4 in. (51 by 102 mm) lumber plates. Max diam of opening shel be 31 (76 ).
C. Top Plate — The double top plate shal consist of two nom 2 by 4 in. (51 by 102 mim) lumber plates. Max i of opening shall be 3. (76

mm).
D. Gypsum Board* — Thickness, type, number of layers and fasteners shall be as specified in individual Wall and Partition Design.

2. Cables — Aggregate cross-sectional area of cables in opening to be max 25 percent of the cross-sectonal area of the opening. The annular
space vihin th firestop system shallbe 3/4 n. Cables t be rig sides o floor assembly. the folowing
types and sizes of cables may be used

A RG 59 coaxial cable with single copper conductor, cellular polyethylene cellular foam insulation and polyvinyl chloride (PVC) jacket
8. Max 25 pair No. 24 AWG telephone cable with polyvinyl chioride (PVC) jacketing
C. Max 31C No. 10 AWG cable (Type NM).
D. Max 3C with ground No. 2/0 AWG aluminum o copper Type SER cable with polyvinyl chiorde (PVC) insulaton.
. Max 24 fiber optc cable.
. Through Penelrating Products — Three conductor No. 10 AWG Metal-Clad Cable.
AFC CABLE SYSTEMS INC

3. Fil, Void o Cavity Mterals*-Sealant — Min 3/4in. (19 mm) thickness of sealant applied within the annular space, flsh with top surface of floor
or sol plate. Min 5/8 in. (16 mm) thickness of sealant applied within annular space, fiush with bottom surface ofthe gypsum wallboard or lower
top plate. Sealant forced into the interstices of the cables on both sides of the wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for jurisdictions employing the UL or cUL Certication (such as Canada),
respectively.

+Bearing the UL Listing Merk
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) System No. F-C-7013
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Classi ANSI/UL1479 (ASTM E814) CAN/ULC S115
Wi mcacss | Rating — 1 Hr F Rating — 1 Hr

|7 Rating — 0 Hr FT Rating — 0 Hr
FH Rating — 1 Hr

FTH Rating — 0 Hr

/

SECTION A-A

1. Floor-Ceiling Assembly — The 1 hr fire-rated solid or t floor-ceiling of the materialss and in the
e spociid  h ndvidulLE0D Seris Flor Geing Dsigns n e UL i Ressance Directory. The general construction features of the
foor-celing assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor o lumber, piywood or Floor Topping Miure" as specified i the indvidual
Floor-Ceiing Design. Max diam of opening shallbe 5-1/4 n. (33 )

8. Wood Joist" — Nom 10 n. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel s, russes or Structural Wood
Members* with bridging as required and vith ends firestoppe

. Gypsum Board” — Nom 4 f 1.2 m) wide by 518 in. (16 mm) thick as specified i the individual Floor-Ceiing Design. Max diam of opening
shall be 5-1/4 in. (133 mm).

1.1 Chase Wall — (Not shown, Optional) The through penetrants (Item 2) may be routed through a 1 hr fire-rated single, double or staggered wood
‘stud/gypsum wallboard chase wall having a fire rating consistent with that of the floor-ceiling assembly. The chase wall shall be constructed of the
materials and in the manner specified in the individual U300 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall
include the following construction features:

A Studs — Nom 2 by 6 in. (51 by 152 mm) lumber or double nom 2 by 4 . (51 by 102 mm) lumber studs.

B. Sole Plate — Nom 2 by 6 in. (51 by 152 mm) lumber or parallel 2 by 4 in. (51 by 102 mm) lumber plates, tightly butted. Max diam of opening
shall be 5-1/4in.

C. Top Plate — The double top plte shall consist of two nom 2 by §in. (51 by 152 mm) lumber plates or two sefs of nom 2 by 4 n. (51 by 102
o) lumber plates tightly butted. Max diam of openingis 5-1/4 in. (133 mm).

D. Gypsum Board" — Thickness, type, number of ayers and fasteners shall be s specifid in individual Wail and Partiion Design.

2. Steel Duct — Nom 4 n. (102 mim) ciam (or smaller) No. 28 gauge (or heavier)steelduct to be installed either concentrically or eccentrically within
the ﬂresleu system. The annular space between duct and periphery of opening shall be min of 14 n. (6 mm) to max 3/4in. (19 mm). Steel ductto

both sides of fi

3.Fill, Vold or Cavity Materials™-Sealant — Min 3/4 in. (19 mm) thickness of sealant applied within the annular space, flush with top surface of floor
or sole plate. Min 5/8 in. (18 mm) thickness of sealant applied within annular space, flush with bottom surface of gypsum board or lower top plate.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification (such as Canada),
respecively.
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4 System No. W-L-2186
F Ratings — 1 and 2 Hr (See Items 1 and 4)
T Ratings — 1/2 and 1 Hr (See Items 3 and 4)
L Rating at Ambient - Less Than 1 CFM/sq ft
L Rating at 400 F - 2 CFM/sq ft

Jasiled by
Undenwrars aboratoris, .
UL 1478

A

4
SECTION A-A

1. Wall Assembly — The 1 or 2 h ir rated gypsum board/stud wall assembly shall be constructed of the materials andin the manner specified in
the individual U300, U400, V400 or W00 Series Wall and Parttion Designs in the UL Fire Resistance Directory and shall include the following
construction features:

A. Studs — Wall framing shall consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)

lumber spaced max 16 in. (406 mm) . Steel studs to be min 2-112 . (64 mm) wide and spaced max 24 n. (610 mm) OC.
B. Gypsum Board" — For 1 hr assembly, one layer of min 5/8 n. (16 mm) thick gypsum board as required n the individual Wall and Partiion
Design. For 2 hr assembly, o layers of min 58 n. (16 mm) thick gypsum board as required in the individual Wall and Partiion Design. Max
diam of opening s 3 n. (76 mm).
The hourly F Rating of th frestop system i equal to the hourly fire rating of the wall assembly in which itis instaled

2. Steel Sieeve — (Optonal) - Max 3 in. (76 mm) diam Schedule 40 (or heavier) steel pipe sieeve ficion-{itnto circular opening core dried through
‘wall. Length of steel sleeve to be equal to thickness of wall,

3. Through Penetrant — One nom 1 in. (25 mm) diam (or smaller) SDR 9 cross-linked polyethylene (PEX) tubing for use in closed (process or
supply) tems. The ecoentrically within the opening. The annular space between the tube and the steel
sleeve or wall opening shall be min 1/2in. (13 mm) to max 1-3/8 in. (35 mm). Tube to be rigidly supported on both sides of wall assembly. When
steel sleeve (Item 2) is not provided, tube may be installed at an angle not greater than 45 degrees from perpendicular.

‘The hourly T Rating is 1/2 Hr and 1 Hr for 1 Hr and 2 Hr fire rated wall assemblies, respectively.

4. Fil, Void or Cavity Material*-Sealant — Min /8 n. (16 mm) and 1-1/4 in. (32 mm) thickness of fil material applied within annulus, flush with both
surfaces of wall assembly for 1 and 2 hr rated walls, respectively. When a steel seeve (1tem 2) is provided for assemblies with L Ratings, sealant
shallbe applied around periphery of opening to cover the exposed ends of the sieeve and to lap min 1/ n. (6 mi) onto gypsum board on each
side of wal
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such producs shall bear the UL or cUL Certication Mark or loying the UL or cUL h

respectively.
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System No. F-C-5037
ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Ratings — 1 and 2 Hr (See ltem 1) F Ratings — 1 and 2 Hr (See ltem 1)
I'r Ratings — 1/4 and 1-3/4 Hr (See FT Ratings — 1/4 and 1-3/4 Hr (See
Item 1)

Undowias o, ne.

Item 1)

FH Ratings — 1and 2 Hr (See ltem 1)
FTH Ratings — 1/4 and 1-3/4 Hr (See
Item 1)

1. Floor-Ceiling Assembly — The 1 and 2 hr fire-rated solid or trussed lumber joist floor-celing assembly shall be constructed of the materials and in
the manner specified in the individual L500 Series Fioor-Celing Designs in the UL Fire Resistance Directory. The F and FH Rating are dependent
o the hourly rating ofthe floor ceiling assembly. The T, FT and FTH Rating are 1/4 hr for 1 h rated floor ceiling assembiies and 1-3/4 hr for 2 hr
rated floor ceiling assembiies. The general consructon features of the loor-ceiing assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor of lamber, plywood or Floor Topping Mixture" as specified in the ndivdual
Floor-Ceiing Design. Diam of opening shal be 5-1/8 n. (130 mm).

8. Wood Joists* — Nom 101n. (254 mm) deep (or deeper) lumber, steel or combination lumber and steeljiss, russes or Structural Wood
Members* with bridging as required and with ends frestopped.

C. Furring Channels (Not Shown) — Resilient galv steel furring installed perpendicular to wood joists between first and second layers of
‘wallboard (Item 1D). Furring channels spaced max 24 in. (610 mm).

D. Gypsum Board* — Nom 4 ft (1.2 m) wide by 5/8 in. (16 mm) thick as specified in the individual Floor-Ceiling Design. First layer of wallboard
nailed to wood joists. Second layer of wallboard screw-attached to furring channels. Max diam of ceiing opening is 5-1/8 in. (130 mm)

1.1 Chase Wall — (Not Shown, Optional) The through penetrants (Item 2) may be routed through fire-rated single, double or staggered wood
studigypsum wallboard chase wall having a fire rating consistent with that of The chase wall d of the
materils and in the manner specified in the individual U300 Series Wall and Partiion Designs in the UL Fire Resistance Drectory and shal
include the following construction features:

A-Studs — Nom 2 by 6 n. (51 by 152 mm) lumber or double nom 2 by 4 in. (51 by 102 mm) lumber studs

B. Sole Plate — Nom 2 by 6 in. (51 by 152 mm) lumber or parallel 2by 4 in. (51 by 102 mm) lumber plates, tighty buted. Max diam of opening
shall be 5-1/8 in.

C. Top Plate — The double top plte shall consistof two nom 2 by 6 in. (51 by 152 mm) lumber plates or two sefs of nom 2 by 4 n. (51 by 102
mim) lumber plates fighty butted. Max diam of opening is 5-1/8 in. (130 mm).

0. Gypsum Bert — Tnress, o, ko aor and stnes sl a palfd n i Wa a Pariton Dosign

2. Through P lictube or pipe to be the ube or pipe to be igidy supported on both sdes of

floor-ceiling assembly. The following types and sizes of metallic tubes or pipes may be used
A. Copper Tubing — Nom 2in. (51 mm) diam (or smaler) Type L (or heavier) copper tubing
B. Copper Pipe — Nom 2 in. (51 mm) diam (or smaller) Regular (or heavier) copper pipe.
C. Steel Pipe — Nom 2 in. (51 mm) diam (or smaller) Schedule 10 (o heavier) steel pipe.

3. Tube Insulaton-Plastics+ — Nom 3/4 in. (19 mm) thick acrylontrile butadiene/polyvinyl chiorde (ABIPVC) flexble foam furished in the form of
tubing. The annular space shall be min 3/8 in. (10 mm) to max 1 in. (25 mm)

See Plastics+ (QMFZ2) category i the Pastics Recognized Component Directory for names of manufacturers. Any Recognized Component tube
insulation material meeting the above specifications and having a UL94 Flammabilty Classification of 94-5VA may be used.

4.Fill, Void or Cavity Materials*Sealant — Fil materilforced into annular spece to fil space to max extent possible. Sealant el be nstalled flush
with top surface of floor or sol plate and bottom surface of ciling or lower top pate
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfcation Mark for jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.
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i Firestop Systems

Notes:

1. Refer to section 15084 of the specifications. For Quality Control
requirements, refer to the Quality Control portion of the
specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints

* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed
the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:

* 2013 Underwriter's Laboratories Fire Resistance Directory,
Volume 2

*NFPA 101 Life Safety Code

* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.

6. All rated through-penetrations shall be prominently labeled with
the following information:

* ATTENTION: Fire Rated Assembly
*UL System #

* Product(s) used

* Hourly Rating (F-Rating)

* Installation Date

UL or Intertek Classification or the intended temperature or fire ratings.

2. Details shown are up to date as of February 2015.

1. Any modification to these details could result in an application/system not meeting the
Laboratories Fire Resistance Directory (volume 2.)"

3. For additional information on the details, refer to the most current "Underwriter's

<Notes to designer (delete this note after reading and replace with title block information)>

JOB NUMBER:

DRAWN:

CHECKED:

ISSUE DATE:

REVISIONS:

———
TYPICAL

FIRESTOP

DETAILS

SHEET NAME:

SHEET NUMBER:
Wood Frame
u.s.
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System No. F-C-5036

Clsst by ANSI/UL1479 (ASTM E814)

Underuiers Laboratres, e

ol mecmtic s |F Rating — 1 Hr
IT Rating — 1 Hr

c us

CAN/ULC 5115
F Rating — 1 Hr
FT Rating — 1 Hr
FH Rating — 1 Hr
FTH Rating — 1 Hr
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SECTION A-A

1. Floor-Ceiing Assembly — The 1 h fir-rated sol or trussed lumber st floor-ceiing assembly shallbe constructed of the materils and in the
manner specified in the individual L500 Series Floor-Ceiling Designs in the UL Fire Resistance Directory. The general construction features of the
floor-ceiing assembly are summarized below:

A. Flooring System — Lumber or plywood subfloor with finish floor of lumber, plywood or Floor Topping Mixture® as specified in the individual
Floor-Celing Design. Max diam of opening shallbe 6-7/8 n. (175 i)

B. Wood Joists* — Nom 10 in. (254 mm) deep (or deeper) lumber, steel or combination lumber and steel joists, trusses or Structural Wood
Members* with bridging as required and with ends firestopped.

C. Gypsum Board” — Nom 4 f 1.2 m) wide by 518 in. (16 mm)thick as specifed in the indvidual Foor-Ceilng Design. Max diam of opening
shallbe 6-7/8in. (175 mm).

1.1 Chase Wall — (Not Shown, Optional) The through penetrants (1tem 2) may be routed through a 1 h firerated single, double or staggered wood
studigypsum wallboard chase wal having a fir rating consistent with that of the floor-ceiing assembly. The chase wall shal be constructed of the
materials and in the manner specified in the individual U300 Series Wall and Partiion Designs in the UL Fire Resistance Directory and shall
include the following construction features:

A, Studs — Nom 2 by 8 (51 by 203 mm) lumber or double riom 2 by 4 n. (51 by 102 mim) lumber studs;

B. Sole Plate — Nom 2 by 8 in. (51 by 203 mm) lumber or parallel 2 by 4 in. (51 by 102 mm) lumber plates, tightly butted. Max diam of opening
shall be 6-7/8 in. (175 mm).

C. Top Plate — The double top plate shall consist of two nom 2 by 8 in. (51 by 203 mm) lumber plates or two sets of nom 2 by 4 in. (51 by 102
mm) lumber plates, tightly butted. Max diam of opening is 6-7/8 in. (175 mm).

D. Gypsum Board* — Thickness, type, number oflayers and fasteners shall be as specified i individual Wall and Parttion Design.

2. Through Penetrants — One metallc tube or pipe to be installed within the firestop system. Tube or pipe to be rigidly supported on both sides of

floor-ceiing assembly. The following types and sizes of metallic tubes or pipes may be used:
A. Copper Tubing — Nom 2 in. (51 mm) diam (or smaller) Type L (or heavier) copper tubing.
8. Copper Pipe — Nom 2in. (51 mm) diam (or smaller) Regular (or heavier) copper pie.
C. Steel Pipe — Nom 2in. (51 mm) diam (or smallr) Schedule 10 (or heavier) steel pipe.
3. Pipe Covering — Nom 1-122in. (38 mm) thick hollow cylindrical heavy density (min 3.5 pef (56 ke/m3)) lass fiber unitsjacketed on the otside:

with an al service jcket. Longitudinal fasteners or factory-applied sef-sealing tape. Traverse joints secured with metal
fasteners or with butt tape supplied wnh the produc,Th anniar space sl be rin 1121, (13 ) and max 11n. 25 mm).
See Pipe and Equipment Covering M in the Building Materials D \ny pipe covering

material meeting the above specmca(mns and bearing the UL Classication Marking with a Fiame Spread doxof 25 or s ann asmoke
Developed Index of 50 orless may be used.

4.Fill, Void or Cavity Materials* - Sealant — Min 3/4 in. (19 mm) thickness of sealant applied within annular space, flush with top surface of subfloor
or sole plate. Min 5/8 in. (16 mm) thickness of sealant applied within the annular space, flush with bottom surface of gypsum wallboard or lower
top plate.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Cerification Mark for jurisdictions employing the UL or cUL Certiication (such as Canada),
respectively
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System No. W-L-1054
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ANSI/UL1479 (ASTM E814) CAN/ULC S115

System No. W-L-3065

c

ANSI/UL1479 (ASTM E814) CAN/ULC S115

Clasifed by I_
"
UL tr9mscanuLesits | F Ratings —1and 2 Hr (See Items 1and | F Ratings — 1.and 2 Hr (See Items 1and
3) 3)

T Rating — 0 Hr FT Rating — 0 Hr
L Rating at Ambient — Less Than 1 FH Ratings —1 and 2 Hr (See Items 1 and
CFMisq 3)

FTH Rating — 0 Hr

L Rating at 400 F — Less Than 1 CFM/sq
ft

FTH Rating — 0 Hr

L Rating at Ambient — Less Than 1
CFMisq ft L Rating at 400 F — Less Than

1 CFMisq ft
N
\ /@
V1

N

SECTI(}N A-A

1. Wall Assembly — The 1 or 2 i fie-rated gypsum wallboardistud wall assembly shall be constructed of the materials and in the manner speciied
inthe individual U300 or U400 Series Wall and Partiion Designs inthe UL Fire Resistance Directory and shall include the following construction
features

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC. When steel studs are
used and the diam of opening exceeds the width of stud cavity, the opening shall be framed on all sides using lengths of steel stud installed
between the vertical studs and screw-attached to the steel studs at each end. The framed opening in the wall shall be 4 to 6 in. (102 to 152
mm) wider and 4 to 6 in. (102 to 152 mm) higher than the diam of the penetrating item such that, when the penetrating item is installed in the
opening,a 210 3n. (51 to 76 mm) clearance is present between the penetrating item and the framing on all four sides.

B. Gypsum Board" — 518 in. (16 mm) thick, 4 ft (122 cm) wide with square or tapered edges. The gypsum board type, tickness, number of
layers, fastener type and sheet orientation shal be as specified in the individual U300 or U400 Series Design in the UL Fire Resistance
Directory. Max diam of opening is 32-1/4 n. (819 mm) for steel stud walls. Max iam of opening is 14-112 in. (368 mm) for wood stud walls.

The F and FH Rafings of the firestop system are equal to the fire rating o the wall assembly

2. Through-Penetrants — One metalic ipe, conduit or tubing to be instaled either concentrically or eccentrically withn the frstop system. The
annular space shall be min 0in. to max 2-1/4 in. (57 mm). Pipe may be installed with continuous pointcontact. Pipe, conduitor tubing may be
installed at an angle not greater than 45 degrees from perpendicular. Pipe, condLuit o tubing to b rigcly supported on both sides of wall
assembly. The following types and sizes of metalic pipes, condLits or tubing may be used:

A. Steel Pipe — Nom 30 in. (762 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Iron Pipe — Nom 30 in. (762 mm) diam (or smaller) cast or ductile iron pipe.

C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or 6 in. (152 mm) . diam steel condut.

D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaler) Type L (or heavier) copper tubing

E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material” — Sealant — Min 5/ in. (16 mm) thickness offil material applied within the annulus, flush with both surfaces of wall
Atthe point or continuous contact locations between pipe and wall, a min 112 in. (13 mm) diam bead of fil materialshall be applied at the pipe wal
interface on both surfaces of wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certiication Mark for urisdictons employing the UL or cUL Certfication (such as Canad),
respectively.
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castoty I_
F Rating — 1 and 2 Hr (See ltem 1)

1oL 1475 and CANULC 115 F Rating — 1:and 2 Hr (See Item 1)

FT Rating — 0 and 3/4 Hr (See item
3)

T Rating — 0 and 3/4 Hr (See item 3)

L Rating At Ambient — 15 CFMisq ft | FH Rating — 1 and 2 Hr (See Item 1)

FTH Rating — 0 and 3/4 Hr (See item
3)

L Rating At 400 F — 8 CFM/sq ft

L Rating At Ambient — 15 CFMisq ft
L Rating At 400 F — 8 CFM/sq ft

A
V
SECTION A-A

1. Wall Assembly — The 1 or 2fi the materials and in the manner specified in
tnendicol U300, 400, V400 or WadD Sres Walnd Prtion Designs in the UL Fire Resistance Directory and shall include the following
construction features:

A Studs — Wall framing may consistof either wood studs or steel channel studs. Waood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-1/2in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — Nom 5/8 n. (16 mim) thick gypsum board, with square of tapered edges. The gypsum board type, thickness, number of
Iayers, fastener type and sheet orientation shall be as specified in the individual Wall and Partion Design in the UL Fire Resistance Directory.
Max diam elapemng is 5412 in. (138 mm) when sleeve (tem 2) s employed. Max diam of opening is 4 in. (102 mm) when sleeve (item 2)is
not employe

TheF, FH Ranngs ofthe firestop system are equal o th fir rating of the wail assembly.

2. Metalic Sleeve — (Optiona) - Nom 4 in. (102 mm) diam (or smaller) seel electrical metalic tubing (EMIT) or Schedule 5 (or heavier steel pipe o
min 0,016 in.thick (0.41 mm, No. 28 ga) galv steel sleeve installed flush with wail surfaces. The annular space between steel sleeve anc
periphery of opening shall be min 0 in. (0 mim, point contact) to max 1 in. (25mm). When Schedule 5 steel pipe or EMT is used, sleeve may extend
upto 181n. (457 mm) beyond the wallsurfaces. As an opton when Schedule 5 steel pipe or EMT is used, sieeve may extend continuously beyond
‘one wall surface. When cable bundle penetrates wall assembly at an angle of 45 degrees, no metallc sleeve is used.

3. Cables — Aggregate cross-sectional area of cable in opening 1o be max 45 percent of the cross-Sectional area of the opening. The annular space
between the cable bundie and the periphery of the opening to be min 0 in. (point contact) to max 1 n. (25 mim). When sleeve is continuous on one
side of wall(see Item 2) the cable fil may be 0to 45% and the max annular space is ot imited. Cables to be rigily supported on both sides of
the wall assembly. Cable bundle, using cables described below, may penelrate the wall at an angle not reater than 45 degrees. Any combination
of the following types and sizes of copper conductor cables may be used:

A Max 7IC No. 12 AWG with polyvinyl chioride (PVC) nsulation and jacket.

B. Max 25 pair No. 24 AWG telephone cable with PVC insulation and jacket.

B1. Max 4 pr No. 22 AWG Cat 5 or Cat § computer cables.

C. Type RGIU coaxial cable with polyethylene (PE) insuiation and PVC jacket having a max outside diameter of % n. (13 mm)

1. Max RG 61U coaxial cable with fluorinated ethylene insulation and jacketing

D. Muliple fiber optical communication cable jacketed with PVC and having amax OD of 58 n. (16 mm).

E. Through Penetrating Products*— Max three copper conductor No. 8 AWG Metal-Clad Cabler.

AFC CABLE SYSTEMS INC

. Max 3/C (with ground)or smaller) No. 8 AWG copper conductor cable with PVC insulation and jacketing

G. Max 34 n. (18 mm) diam copper ground cable with or without a PVC jacket.

H. Fire Resistive Cables” - Max 1-1/4 in. (32 mm) diam single conductor or mui conductor Type Mi cable. A min 1/8 n. (3 mm) separation shall
be maintained between Mi cables and any other types of cable

1. Max 4(C with ground 300 kel (or smaller) aluminum SER cable with PVC insulation and jacket.

J. Through Penetrating Product” - Any cables, Metal-Clad Cable* or Armored Cable+ curently Classified under the Through Penetrating
Products category.

K. Maximum 3/C No. 8 AWG metal-clad cable

L. Maximum 5/8 diam fier-optic cable with PVC jacket.

For cable bundle penetrating the wal assembly at an angle of 45 degrees, the T, FT, FTH Ratings are 0 hr and 34 hr or 1 and 2 hr wal

assembies, respecively

See Through Penetrating Product (XHLY) category in te Fire Resistance Directory for names of manufacturers.

4.Fill, Void or Cavity Material"— Sealant or Putty — Fill material applied within the annulus, flush with each end of the steel sleeve or wall surface.
il material instalied symmetically on both sides of the wall. A min 5/8 n. (16 mm) thickness of sealant is required for the 1 or 2 hr F Rating . An
additional 112 . (13 mm) diam bead offil materialshall be applied at the inerface of sleeve with gypsum board.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP601S, CP606, FS-One Sealants or FS-ONE MAX Intumescent Sealantor or
P618 Putty

5. Packing Material — (Optional, Not Shown) — Mineral woo forming material may be used s a backer for the fill material (item 4). When used, it
shall e firnly packed into annular space wihin the sleeve as a permanent form and recessed flom end of sleeve to accommodate the required
thickness of il materil

* Indicates such products shall bear the UL or cUL Certfication Mark for

ploying the UL or cUL Certificat h as Canada),

respectively.
+Bearing the UL Listing Mark
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Reproduced by HILTI, Inc. Courtesy of
Underviriters Laboratories, Inc.
January 23, 2015

System No. F-C-1059

c us
P I ANSI/ULT479 (ASTM E814)
Ut Lt . [

UL 1479 and CANULC 5115

CAN/ULC S115
F Rating — 1and 2 Hr
FT Rating — 1 and 2 Hr

T Rating — 1and 2 Hr

L Rating At Ambient — Less Than 1
CFM/sq ft

L Rating At 400 F — 4 CFM/sq ft

FH Rating — 1 and 2 Hr

FTH Rating — 1and 2 Hr

L Rating At Ambient — Less Than 1
CFMisq ft

| Rating At 400 F — 4 CFM/sq ft

W Rating — Class 1 (See Item 4)

€]

SECTION A-A

1. Floor-Ceiling Assembly — The 1 or 2 hr fire-rated solid or trussed lumber joist floor-ceiling assembly shall be constructed of the materials and in
the manner specified in the individual L500 Series Floor-Ceiling Designs in the UL Fire Resistance Directory. The F, FH Rating of the firestop
system is equal to the rating of the floor-ceiling and wall assemblies. The T, FT and FTH Rating of the firestop system is 0 hr for 1 hr rated floor
ceiling assembly and 112 hr for 2 hr rated floor ceiling assembly. The general construction features of the fioor-ceiling assembly are summarized

elow:

A Flooring System — Lumber or plywood subfloor with inish floor o lumber, piywood or Fioor Topping Mixture” as specified in the indvidual
Floor-Ceiing Design. Max diam of opening shallbe 7-5/8 n. (194 mm),

8. Wood Joists* — Nom 101n (254 mm) deep (or deeper) lumber, steel or combination lumber and steel s, russes or Structural Wood
Members* with bridging as required and with ends firestopped.

. Gypsum Board" — Thickness, type, number ofayers and fasteners shal be as specified n the individual Fioor-Ceiling Design. Max diam of
opening shall be 7-5/8 in. (194 mm).

D. Furring Channels — (Not Shown) (As required) Resilient galvanized steel furring installed in accordance with the manner specified in the
individual L500 Series Designs in the Fire Resistance Directory.

1.1 Chase Wall — (Not Shown, Optional}—The through penetrants (Item 2) may be routed through a 1 or 2 N ’Ve rated single, double or staggered
wood studigypsum wallboard chase wall having a fire th that of the floor-
of the materials and in the manner specified n the individual U300 Series Wall and Partion Designs in the UL Fire Resistance Directory and shall
include the following construction features

A.Studs — Nom 2 by 8 in. (51 by 203 mm) lumber o doubie nom 2 by 6 in. (51 by 152 mm) lumber studs.

8. Sole Plate — Nom 2 by 8. (51 by 203 mm) lumber or paaliel 2 by § in. (51 by 152 mim) lumber plates,tightly butted. Max diam of opening
shallbe 7-5/8n. (194 mm).

. Top Plate — The double top plate shall consist of two nom 2 by 8. (51 by 203 mm) lumber plates or two sefs of nom 2 by 6 n. (51 by 152
o) lumber plates tighty butted. Max diam of opeing is 7-5/8in. (194 mm).

D. Gypsum Board" — Thickness, type, number o layers and fasteners shl be as specified n individual Wall and Partion Designs.

2. Through Penetrants — One metalic tubing, pipe or condbit o be installed concentrically or eccentrially withn the firestop system. Annular space
between pipe or conduit and edge of opening to be min 1/4 in. (6 mm) and max 3/4 in. (19 mm). Pipe, tubing or conduit to be rigidly supported on
both sides of floor-ceiling assembly. The following types and sizes of metallc pipes, tubing or conduit may be used:

A. Steel Pipe — Nom 6 in. (152 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe.
B. Iron Pipe — Nom 6 in. (152 mm) diam (or smaller) cast or ducile pipe.
C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing or nom 6 in. diam (or smaller) steel condut.
D. Steel Flexible Metal Conduit + — Nom 2in. (51 mm) diam (or smaler)steelflexible meta conduit
See Flexble Metal Conduit (DXUZ) category inthe Electrical Constructon Materials Directory for names of manufacturers

3. Fil, Void or Cavity Mterial"—Sealant — Min 5/8n. (16 mm) or 1-1/4 in. (32 mm) thickness of sealant applied within annuiar space, flush with the
bottom surface of gypsum wallooard or lower top plate for 1 and 2 hr floors respectively. Min. 34 in. (19 mm) tickness of sealant applied within
annular space, flush with top surface of foor orsole plate.

HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

+Bearing the UL Listing Mark.

* Indicates such products shall bear the UL or cUL Certiication Mark for jurisdictions employing the UL or cUL Certifcation (such as Canada),
respectvely.
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Reproduced by HILTI Inc. Courtesy of
Underviriters Laboratories, Inc
January 15, 2015

N System No. W-L-7143

F Ratings - 1 and 2 Hr (See Items 1 and 2)
T Ratings - 0 and 1/2 Hr (See Item 1)

1oL 1478 2nd CANLLC-S115

SECTION A-A

1. Wall Assembly — The 1 and 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials and in the manner specified in
the individual U400 Series Wall and Partion Designs in the UL Fire Resistance Directory and shallinclude the following construction features:

A, Studs — Wallframing shall consistof min. 3-112 . (89 mm) wide steel channel studs and spaced max 24 in. (610 mm) OC. Addiional 3-112
in. (89 mm) wide steel studs shall be used to completely frame opening.

8. Gypsum Board — One or two layers of 58 in. (16 mm) thick gypsum board as specified in the individual Wall and Parition Design. Max size
of opening s 625 sq in. (4032 cm2) with @ max dimension of 25 in. (635 mm).
The hourly F Rating of the firestop system is equl to the hourly fir rating of the wall assembly in which it s installed. The hourly T Rating of
the firestop systemis 112 hr for 2 hr fire rated walls and 0 hr for 1 hr fre reted wall.

2. Steel Duct — Nom. 24 in. by 24 in. (610 by 610 mm) (or smaller) No. 24 gauge (or heavier) galv. steel duct to be installed within the firestop
system. An annular space of min 1/2 in. (13 mm) to max 1 in. (25 mm) is required within the firestop system. As an option, for systems with a 2 hr
F Rating only, the min annular space may be 0 n. (point contact. Steelductto b rigcly supparted on both sides of wall assembly

3. Freslop System — The frestop system shall consistof the following

A Packing Material — Min 3-3/4 in. (95 mm) or 5 in. (127 mm) thickness of min 4 pef (64 kg/m3) mineral wool batt insulation firmly packed into.
‘opening as a permanent form for 1 and 2 hr rated assemblies, respectively. Packing material to be recessed from both surfaces of wall to
accommodate the required thickness of il material

B. Fill Vid or Cavity Materals* - Sealant — Min 112 n. (13 mm) thickness of sealant applied within annulus, flush with both surfaces of wall
assembly. Min 1/4in. (6 mm) diam bead of sealant shall be applied at the ductgypsum board interface at any point contact location, on both
surfaces of wall assembly.

FILTI CONSTRUGTION GHEMICALS, DIV OF ILTIING — CP 606 Seset

*Bearing the UL Classification Mark
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H estop Systems

Reproduced by HILTI, inc. Courtesy of
Underwriters Laboratories, Inc.
October 12, 2012

] System No. W-L-7059
ANSI/UL1479 (ASTM E814)

F Ratings - 1 and 2 Hr (See Item 1)

T Rating - 1/2 and 3/4 Hr (See Item 1)

CAN/ULC S115

F Ratings - 1 and 2 Hr (See Item 1)
FT Rating - 1/2 and 3/4 Hr(See Item 1)
FH Ratings - 1 and 2 Hr (See ltem 1)
FTH Rating - 1/2 and 3/4 Hr (See Item
1)

Clasifed by
Underurers aboratoris, n.
UL

SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the manner described
in the individual U400, V400 or W400 Series Wall or Partition Design in the UL Fire Resistance Directory and shall include the following
‘construction features:

A Studs — Wall framing shall consist of channel studs. Steelstuds to be min 2-412in. (64 mm) wide and spaced max 24 in. (610 mm) OC. The
opening in the wall to accommodate the steel duct (Item 2) shall be framed on al sides using lengths of studs installed between the vertical
studs and attached to the studs at each end. The framed opening in the wailshall be a nom 6 in. (152 mm) wide and 12 in. (305 mm) higher
than the width and height of the steel duct.

8. Wallboard, Gypsum* — 5/8 in. (16 mm) thick, 4 t (1.2 mm) wide with square or tapered edges. The gypsum wallboard type, thickness,
number oflayers,fastener type and sheet oientation shallbe as specified in the ndividual U300, U400, V400 or WA00 Series Design n the
UL Fire Resistance Directory. Max area of opening i 395 sq. in. (0.25 m2)with mex dimensions of 26-3/4 n. (679 mm) for seel studs. The
ourly F and FH Ratings ofthe firestop system e equalto the hourlyfre rating of the wall assembly in which itis instlled. The hourly T, FT
and FTH Ratings are 1/2 hr and 3/4 hr for 1 and 2 hr rated assemblies, respectively

2. Steel Duct — Nom 24 in. by 12 in. (610 by 305 mm) (or smaller) No. 24 gauge (or heavier) steel duct to be installed eccentrically within the
framed opening. The annular space shall be min 1 in. (25 mm) to max 1-3/4 in. (45 mm) Steel duct to be rigidly supported on both sides of wall
assembl

3. Batts and Blankets® — Max 1-1/2 in. (38 mm) thck glass fier battor barket (min 314 pcf or 12 kgi3) jacketed on the outside with a
foil-scrim-kraft facing. Longitudinal and transverse joints sealed with aluminum foil tape. During the installation o th fil material the bt or
blanket shall be compressed 50% Such that the annular space within the firestop system shall be min 414 in. (6 mm) to max 1 in. (25 mm),

See Batts and Blankets Buiding Material Any bat or banket meeting the above
specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 orless and a Smoke Developed Index 50 orless may
be ust

4.Fill, Vioid or Cavity Material* - Sealant — Min 5/8 in. or 1-1/4 in. (16 or 32 mm) thickness of fill material applied within annulus, flush with both
surfaces of wall for 1 or 2 hr walls, respectively. If voids develop after the fill materials cures, the voids shall be sealed with additional fill material.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certiication Mark for urisdictons employing the UL or cUL Certfication (such as Canada),
respectively.
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Reproduced by HILTI, Inc. Courtesy of
Underwiters Laboratories, Inc
January 27,2015

2 System No. F-C-2081

F Ratings — 1 and 2 Hr (See Item 1)
T Ratings — 1 and 2 Hr (See Item 1)

Jasied by
Undenwrars aboratoris, .
UL 1478

SECTION A-A
——

1. Floor-Celing Assembly — The 1 or 2 h fre-rated solid or ist floor-ceiling shallbe con of the materials and in
the manner specied in the individual L500 Series Fioor-Ceiling Designs inthe UL Fre Resistance Dirctory. The F and T Ratings of te frestop
system s equal to the rating of the floor-ceiling and wall assemblies. The general construction features of the floor-ceiling assembly are
summarized below:

A Flooring System — Lumber or plywood subfloor with inish foor o lumber, lywood or Floor Topping Misture* as specifed inthe indvidual
Floor-Celing Design. Diam of opening shall be 112 n. (13 mm) larger than the nom diam of through-penetrant (e 3).

8. Wood Joists* — For 1 hr fire-rated floor-ciling assemblies nom 10 n. (254 mm) deep (or deeper) lumber, steel or combination lumber and
steel joists, trusses or Structural Wood Members* with bridging as required and with ends firestopped. For 2 hr fire-rated floor-ceiling
assemblies, nom 2 by 10 in. (51 by 254 mm) lumber joists spaced 16 in. (408 mm) OC with nom 1 by 3 in. (25 by 76 mm) lumber bridging and
with ends WES‘DpDEd

C. Furin (Not St required) - Resilient galvanized steel furring nstalled in accordance with the manner specified in the
individual L00 Series Designs in the Fire Resistance Directory.

D. Gypsum Board" — Thickness, type, number of ayers and fasteners shall be s specifld inthe individual Foor-Ceiling Design. Diam of
opening shall be 1/2 in. (13 mm) larger than the nom diam of through-penetrant (ltem 3).

2. Chase Wall — (Optional) - The 1 or 2 i fre-rated the materials and in the
manner specified n the individual U300 Series Wall and Partion Designs in the UL Fire Resistance Directory and shallnclude the following
‘construction features:

A.Studs — Nom 2 by 4n. (51 by 102 mim) lumber studs.

8. Sole Plate — Nom 2 by 4 . (51 by 102 mm) lumber plates. Diam of opening shall be 12in. (13 mm) larger than the nom diam of
through-penetrant (em 3).

C. Top Plate — The double top pate shl consistof two nom 2 by 4 in. (51 by 102 mm) lumber plates. Diam of opening shallbe 112in. (13 mm)
larger than the nom diam of through-penetrant (Item 3).

D. Gypsum Board — Thickness, type, number of layers and fasteners shall be as specified in individual Wall and Partition Design.

3. Through-Penetrants — One nom 1 in. (25 mm) diam crosslinked polyethylene (PEX) SDR 9 tube for use in closed (process or supply) or vented
(drain, waste or vent) piping systems. Diam of opening through flooring system and through sole and top plates of chase wall to be max 1-1/2 .
(38 mm). Ppe to be rgidly supported on both sides of floor-cefing assembly

4.Fil, Void or Cavity Material® — Sealant — Min 112 n. (13 mm) tickness of il material appied within the annuius, flush with top surface of flor or
sole pate and a min 112 n. (13 mm) thickness of fil material appiied witin the annulus, flush with the bottom surface of the ceiing o lower top

plates
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant.

* Indicates such products shal bear the L or cUL Certication Mark for
respectively.
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ploying the UL or cUL Cerificat h as Canada),

Reproduced by HILTI, Inc. Courtesy of
Underviriters Laboratories, Inc.
January 20, 2015
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System No. W-L-7042

ANSI/UL1479 (ASTM E814)
F Ratings - 1 and 2 Hr (See Items 1
and 3)

c us

CAN/ULC S115
F Ratings - 1 and 2 Hr (See ltems 1
and 3)

Undenwriers Laboratois, n.
(0 UL 1473 and CANULC-5115

T Rating - 0 Hr FT Rating - 0 Hr

FH Ratings - 1 and 2 Hr (See Items 1
and 3)
FTH Rating - 0 Hr

SECTION

1. Wall Assembly — The 1 or 2 i ire rated walboardstud wall assembly shall be constructed of the materials and in the manner specified in the
individual U300, U400, V400 or W400 Series Wall and Parifton Designs i the UL Fire Resistance Directory and shall include the following
construction features.

A Studs — Wall raming may consistof ether wood studs o steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Stel studs to be min 2-1/2in. (64 mm) wide and spaced 24 in. (610 mm) OC.

B. Gypsum Board* — For 1 hr assembly, one layer of min 5/8 in. (16 mm) thick wallocard s required in the individual Wall and Partiion Design
For 2 hr assembly, two layers of min 5/8 n. (16 i) thick wallboard as required in the indvidual Wall and Parliion Design. Max diam of
opening is 14-112 n. (368 mm) for wood stud walls and 21-3/4 in. (552 mm) for steel stud wals.

‘The hourly F and FH Ratings of the firestop system are equa to the hourly fire rating of the wall assembly in which it i instlled.

2. Through Penetrant — Galv steel duct to be installed concentrically or eccentrically within the firestop system. The annular space between the
duct and periphery of opening shail be 0 in. (0 mm, point contact) and max 1-112 in. (64 mm) Ductto be rgidly supported on both sides of wall
assembly.

A. Spiral Wound HVAC Duct — Nom 20 in. (502 mm) diam (or smaller) No. 24 MSG (or heavier) galv steel spriral wound duct

B. Sheet Metal Duct — Nom 12 in. (305 mm) diam (or smaller) No. 28 MSG (or heavier) galv sheet steel duct

3. Fil, Void or Cavity Material*—Sealant — Min 5/8 n. (16 mm) and 1-1/4 in. (32 mm) thickness of il material applied within annulus, lush with both
surfaces of wall assembly for 1 or 2 r rated walls, respectively. At the point contact location between duct and walboard, a min 12in. (13 mm)
diam bead of sealant shallbe applied at the wallboard/duct iterface on both surfaces of wall assembly
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — CP601S Elastomeric Firestop Sealant, FS-ONE Sealant, FS-ONE MAX Intumescent

Sealant or CP606 Flexible Firestop Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for ursdictions employing the UL or cUL Certfcation (such as Canada),

respectively.

Reproduced by HILTI Inc. Courtesy of
Underwriters Laboratories, Inc.
January 27, 2015

Firestop Systems

Notes:

1. Refer to section 15084 of the specifications. For Quality Control
requirements, refer to the Quality Control portion of the
specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints

* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed
the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:

* 2013 Underwriter's Laboratories Fire Resistance Directory,
Volume 2

*NFPA 101 Life Safety Code

* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.

6. All rated through-penetrations shall be prominently labeled with
the following information:

* ATTENTION: Fire Rated Assembly
*UL System #

* Product(s) used

* Hourly Rating (F-Rating)

* Installation Date

UL or Intertek Classification or the intended temperature or fire ratings.

2. Details shown are up to date as of February 2015.

1. Any modification to these details could result in an application/system not meeting the
Laboratories Fire Resistance Directory (volume 2.)"

3. For additional information on the details, refer to the most current "Underwriter's

<Notes to designer (delete this note after reading and replace with title block information)>

JOB NUMBER:

DRAWN:

CHECKED:

ISSUE DATE:

REVISIONS:

———
TYPICAL

FIRESTOP

DETAILS

SHEET NAME:

SHEET NUMBER:
Wood Frame
u.s.
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System No. F-C-5004

ety I_ ANSIUL1479 (ASTM E814)
e e ares |F Rating — 1 and 2 Hr (See Item 1)
T Rating — 1 and 1-3/4 Hr (See Item 1)
L Rating At Ambient — 4 CFM/Sq Ft (See Item
4)

c us

CAN/ULC S115
F Rating — 1 and 2 Hr (See ltem 1)
FT Rating — 1 and 1-3/4 Hr (See ltem 1)

FH Rating — 1 and 2 Hr (See Item 1)

L Rating At 400 F — Less Than 1 CFM/Sq Ft

(See ltom 4) FTH Rating — 1 and 1-3/4 Hr (See Item 1)

L Rating At Ambient — 4 CFM/Sq Ft (See ltem
4)

L Rating At 400 F — Less Than 1 CFM/Sq Ft
(See Item 4)
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SECTION A-A

1. Floor-Ceiling Assembly — The 1 or 2 hr fire-rated solid or trussed lumber joist floor-ceiling assembly shall be constructed of the materials and in
the manner specified i the individual L500 Series Floor-Celing Designs in the UL Fire Resistance Directory. The F Rating of the firestop system
is equal o the rating ofthe floor-ceiling assembly. The T Rating is 1 and 1-3/4 h for 1 and 2 h rated assemblies, respectively. The general
conslruction features of th floor-ceiing assembly are summarized below:

A. Flooring System — Lumber or plywood subfoor it fnish fior of fumber, pywood or Foor Topping Mixture* as specifed in the individual
Floor-Ceiing Design. Max diam of fior opening s 3-1/2 n. (89 mm)

8. Wood Joists* — Nom 101n (254 mm) deep (or deeper) lumber, steel or combination lumber and steeljiss, russes or Structural Wood
Memers'wilh bridgig 3 e andwihendsfrestopped

C. Furring Ch
individual L500 Series Designs in the Fire Resxslanoe Directory.

D. Gypsum Board* — Thickness, type, number of layers and fasteners shall be as specified in the individual Floor-Ceiling Design. Max diam of
floor opening is 3-112 n. (39 mm).

2. Chase Wall — (Optional) - The through penetrant (Item 3) may be routed through a fire-rated single, double or staggered wood stud/gypsum
wallboard chase wall having a fire rating consistent with that of the floor-ceiling assembly. The chase wall shall be constructed of the materials and
in the manner specified n the individual U300 Series Wall and Partion Designs in the UL Fire Resistance Directory and shallinclude the folloving
construction features:

A Studs — Nom 2 by 6 in. (51 by 152 mm) or double nom 2 by 4 in. (51 by 102 mm) lumber studs.

8. Sole Plate — Nom 2 by § in. (51 by 152 mm) or paralel 2 by 4 in. (51 by 102 mm) lumber pates, tighty butted. Max diam of opening shall be
3112 (89 mm).

Top P hedal e hal condstof o 1om 20 . (51 by 152 ) or o s pralel 2y (51 by 102 ber
plates, tightly butted. Max diam of opening is 3-1/2 in. (89 mi

D. Gypsum Board* — Thickness, type, number of layers and !as‘enevs shall be as specified in the individual Wall and Partition Design.

3. Through Penetrants — One tubing t Pipe or tubing to

offoor assembly. The folowing types and sizes of metalic pipes or tubing may be used:

A Steel Pipe — Nom 2 in. (51 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Copper Tubing — Nom 2 in. (51 mm) diam (or smaller) Type L (or heavier) copper tubing.

C. Copper Pipe — Nom 2 . (51 mm) diam (or smaller) Reguar (or heavier) copper pipe.

4 Pme Covermg — Nom 1/2in. (13 mm) thick hollow density (min 3.5 pf (5
i Jacket. Longitudinal fasteners or pplied self-sealing lap tape.

me'al Tosoers o wih tape supplied with the product. A nom annular space of 1/8 in. (3 mm) is required within the frestop system.
See Pipe and Equipment Covering — Materials (BRGU) category i the Buiding Materials Directory for names of manuacturers. Any pipe:
covering material meeting the above specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 orless and a
Smoke Developed Index of 50 orless may be s

4A. Tube Insulation — Plastics+ — Nom 34 in. (19 mm) tick acrylonitrile butadienelpolyvinylchioride (ABIPVC) fexible foam fumished i the form
of tubing. An annular space of min 1/8 in. (3 mm) to max 3/8 in. (10 mm} is required within the firestop system.

See Plastos+ (QMFZ2) category in the Recognized Component Directory for names of manuacturers. Any Recognized Component tube
insulation material meeting the above specifications and having a UL 94 Flammability Classification of 94-5VA may be used.
(Note: L Ratings apply only when glass fier insulation s used),

5. Fill,Void or Cavity Material’ — Sealant — Min 3/4 in. (19 mm) thickness offil material applied withn the annulus, flush with top surface of floor or
sole plate. Min 5/8 in. (16 mm) thickness of fil material also applied within the annulus, flush with bottom surface of ceiling o lower top plate.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Cerification Mark for jurisdictions employing the UL or cUL Certiication (such as Canada),
respecively
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System No. F-C-8026
c us ANSI/UL1479 (ASTM E814) CAN/ULC S115
e o, F Rating — 1 Hr F Rating — 111
o T Rating — 1 Hr FT Rating — 1 Hr

FH Rating — 1 Hr
FTH Rating — 1 Hr
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SECTION A-A

Systemtested with a pressure differential of 2.5 Pa between the exposed and the unexposed surfaces with the higher pressure on the exposed
side.

1. Floor-Ceiling Assembly — The 1 hr fire-rated solid or joist floor-ceiling of the materials and in the
manner specified in the individual L500 Series Floor-Ceiling Designs in the UL Fire Resistance Directory. The general construction features of the
floor-ceiing assembly are summarized below:

A Flooring System — Lumber or plywood subfloor with finish floor o lumber, piywood or Floor Topping Miure" as specified i the indvidual
Floor-Ceiling Design. Max diam of opening shall be 5 in. (127 mm)

8. Wood Joists* — Nom 101n. (254 mm) deep (or deeper) lumber, steel or combination lumiber and steel ists, trusses or Structural Wood
Members* with bridging as required and with ends firestopped

. Gypsum Board" — Nom 4 ft 122 cm) wide by 5/8 in. (16 mm) tick as specified n the individual Fioor-Ceiling Design. Gypsum board
secured to wood jists o furing channels as specified in the individual Foor-Ceiling Design.

1A. Chase Wall — (Optional, Not Shown) - The through penetrants (iem 2) may be routed through a 1 hr fr rated single, double or staggered
wood studlgypsum board chase wall. Depth of chase walstud caviy o be min 112in. (13 mm) greater than diameter of opening cutn sole and
top plates to accommodate the through penetrant (e 2). The chase wal shal be constructed of the materials and in the manner specified i the
individual U300 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following construction features:

A. Studs — Nom 2 by 4in. (51 by 102 mm), 2 by 8 in. (51 by 152 mm) or double nom 2 by 4 in. (51 by 102 mm) lumber studs.

B. Sole Plate — Nom 2 by 4 in. (51 by 102 mm), 2 by 6 in. (51 by 152 mm) or parallel 2 by 4 in.. (51 by 102 mm) lumber plates, tightly butted.
Max diam of opening i 5 n. (127 i)

C. Top Plate — The double top plate shall consist of two nom 2 by 4 n. (51 by 102 mm), two nom 2 by 6 in., (51 by 102 mm) or two sets of
parallel 2 by 4 in.. (51 by 102 mm) lumber plates, tightly butted. Max diam of opening is 5 in. (127 mm).

D. Gypsum Board" — Thickness, type, number of ayers and fasteners shall be s specified inthe indvidual Wall and Parifion Design.

2. Through Penetrants — One or more pipes, condLits, tubing and cables to be installed concenriclly or eccentrcally within the opening. The
space between any penetrant, except nonmetallic pipes and uninsulated metallic pipes to be min 0 in. (point contact) to max 1 in. (25 mm). The
space between any penetrants and the periphery of the opening shallbe min 0 in. (point contact)to max 1 n. (25 mm). Pipes, conduits, tubing
and cables to b rigidly supported on both sides of floor-celing assembly.

A.Metalic Penetrants — One or more metalic pipes, conduts or tubing to be installed within the irstop system. The following types and sizes
of metalc pipes, conduits ortubing may be used:

A1. Steel Pipe — Nom 3/4 in. (19 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

/A2, Conduit — Nom 3/4 in. (19 mm) diam (or smaller) steel electrical metallic tubing (EMT) or 3/4 in. (19 mm) diam galv steel conduit.

A3. Copper Tube — Nom 3/4 in. (19 mm) diam (or smaller) Type L (or heavier) copper tube.

Ad. Copper Pipe — Nom 3/4 in. (19 mm) diam (or smaller) Regular (or heavier) copper pipe.

8. Tube Insulation - Plastics* — Nom 314 in. (18 mm) thick acryloniile butadienelpolyvinylchlorde (ABIPVC) fexible foam furnished in the form
of tubing. Tt to be instalk or more of the metall tubes (Item 24)
See Plastics+ (QMFZ2) category in the Plastics R 4 C for names of ny Recognized Component
tube insulation material meeting the above specifctions and having a UL 94 Flammabiity Classification of 94-5VA may be used.

. Nonmetalic Through Penetrants — One nonmetalic pipe to be instaled witin the firestop system. Pipe shallbe spaced a min 1-122in. (38
o) from non-uninsulated mefalic through penetrants. The following types and sizes of metalic pipes may be used

1. Polyvinyi Chioride (PVC) Pipe — Nom 1-1/4 in. (32 mm) diam (or smallr) Schedule 40 sold core PVC pipe for use in cosed (process or
supply)or vented (drain, waste or vent) piping systen.

G2. Chiorinated Polyvinyl Chioride (CPVC) Pipe — Nom 1-1/4 in. (32 ) diam (or smaler) SDR13.5 CPVC pipe for use in losed (process or
supply) piping systems.

D. Cables — Max of two 4 pair No. 18 AWG (or smaller) cable with PVC insulation and jacket materials.

3. Fill, Void or Cavity Materials* - Sealant — Min 3/4 in. (19 mm) thickness of sealant applied within the annulus flush with the top surface of the
floor or sole plate and min 5/8 in. (16 mm) thickness of sealant applied within the annulus flush with the bottom surface of gypsum board or top
plate. A min Y in. (6 mm) diameter bead of sealant applied at the bundiefsubflooring or sole plate interface and the bundlelgypsum board or top
plate interface at point contact locations.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE_MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certiication Mark for jurisdictons employing the UL or cUL Certficatin (such as Canad),
respectively.

+Bearing the UL Recognized Component Mark
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CAN/ULC S115

Underwiers Laboratois, n.

s Ratings — 1, 2 and 3 Hr (See Items 1, 3 | F Ratings — 1, 2 and 3 Hr (See Items 1, 3
and 4) and 4)

TRatings — 0, 1/2, 1and 1-1/4 Hr (See | FT Ratings —0, 112, 1 and 1-1/4 Hr (See

item 3) Item 3)

L Rating At Ambient — 4 CFM/Sq Ft FH Ratings — 1, 2 and 3 Hr (See Items 1,

and 4)

L Rating At 400 F — Less Than 1 CFM/Sq FTH Ratings — 0, 1/2, 1 and 1-1/4 Hr

Ft (See liem 3)

| Rating At Ambient — 4 CFM/Sq Ft
L Rating At 400 F — Less Than 1 CFM/Sq

SECTION A-A

1. Wall Assembly — The 1, 2 or 3 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials and in the manner specified in
the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following
‘construction features:

A Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Steel tuds to be min 2-112 . (64 mm) wide for 1 and 2 hr F and FH rating and 3-112 in. (89 mm) wide for
3 hr F and FH rating and spaced max 24 in. (610 mim) OC.

8. Gypsum Board — Min 5/8 in. (16 mm)thick ith square o tapered edges. The gypsum board type, thickness, number ofayers, fastener
type and sheet orientation shel be as specified n the ndividual Wall and Partion Design. Max diam of opening is 18-5/8 n. (473 mm).

The hourly F and FH Ratings of the frestop system are equl to the hourly ir ating of the wal assembly in which it is installed

2. Through Penetrants — One metalic pipe or tubing to be installed within the firestop system. Pipe or tubing to b rigily supported on both sides

of wall assembly. The following types and sizes of metallic pipes or tubing may be used:
A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe — Nom 12 in. (305 mm) diam (or smaller) cast or ductile iron pipe.
C. Copper Tubing — Nom 8 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing. When the hourly F or FH Rating of the firestop
system s 3 hr, the nom diam of copper tube shall not exceed 4 in. (102 mm).
D. Copper Pipe — Nom 6 n. 152 mm) ciam (or smallr) Regular (or heavier) copper pipe. When the hourly F or FH Rating of th firestop
system s 3 hr, the nom diam of copper pipe shall not exceed 4 in. (102 mm).

3. Pipe Covering" — Nom 1, 1412 or 2n. (25, 38 or 51 mm) tick holow cylindrcal heavy density (min 3.5 pcfor 56 kgm?) gass fiber uits
Jacketed on the outside with an al serice acket. Longitudinaljoints sealed with meta fasteners o factory-applied self-sealing la tape.
Transverse joints secured with metal fasteners or with butttape supplied with the product. For 1 and 2 i F and FH Ratings, the annular space
between insulated penetrant and periphery of opening shal be min 0 in. (pointcontact) to max 1-7/8 n. (48 mm). For 3 hr F and FH Ratings, the
annular space shall be min 0 n. (point contact)to max 1-1/4in. (32 mm)

See Pipe and Equipment Covering — Materials (BRGU) category in the Buling Meaterial Directory for the names of manufacturers. Any pipe:
‘covering material meeting the above specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 or less and a
‘Smoke Developed Index of 50 orless may be used.

The hourly T, FT, FTH Ratings of the firestop system are 1/2 hr for 1 hr rated walls and 1 hr for 2 hr rated walls. For 3 hr rated walls, the hourly T,
FT and FTH Ratings when steel and iron pipes are used are 1 hr. For 3 h rated wals, the hourly T, FT and FTH Ratings when copper penetrants.
are used are 1-1/4 hr for 2in. (51 mm) thick pipe covering and 0 hr for pipe covering thickness less than 2 in. (51 mm).

3. Pipe Covering" — (Not Shown) — As an alterate to tem 3, max 2 n. (51 mim) thick cyindrical calcium siicate (min 14 pcf) uits sized to the
outside diam of the pipe or tube may be used. Pipe insulation secured with sainless steel bands or min 18 AWG stainless steel wire spaced max
12in (305 ) OC. Whn th et pp corgs used, e Tan T Rang b s spcifed in fom: 3 above.

See Pipe and Equipment C in the Builing Materil
coveing materil meeting the above speciicatons and bearing e L Giscain Marking with a Flame Spvead Indexo 2o s and 2
‘Smoke Developed Index of 50 or less may be used.

4.Fil, Void or Cavity Mterial” — Sealant — For 1 and 2 hr F and FH Rating, min 5/8in. (16 mm) thickness offl materal appled within the
annulus, flush with both surfaces of wall. For 3 hr F and FH Rating, min 1 in. (25 mm) thickness of fill material applied within the annulus, flush
‘with both surfaces of wall. At the point contact location between pipe covering and gypsum board, a min 1/2 in. (13 mm) diam bead of fill material
shal be applied at the pipe coveringlgypsum board nterface on both surfaces of wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.
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System No. W-L-2474

F Ratings - 1and 2 Hr (See Item 1)
T Rating - 0 Hr
L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating at 400 F - 4 CFM/Sq Ft

SECTION A-A

\

Jassfad by
Underwrers Laboratoris, .
UL 14TS

\

1. Wall Assembly — The fre-rated gypsum board/stud wall assembly shall be conslructed of the materials and in the manner specified n the
individual U300, U400, V400 or WADO Series Wall and Parition Designs i the UL fre Resistance Directory and shailinclude the construction
features noted below:

A Studs — Wl framing may consist of ether wood studs or steel channel studs. Wood studs to consistof nom 2 by 4 in. (51 by 102 mm)
umber spaced max 16 n. (406 mm) OC. Steel studs to be min 3-1/2in. (89 mm) wide and spaced max 24 n. (610 mm) OC.
8. Gypsum Board* — Nom 5/8 n. (16 mm) thick gypsum board, as specified in the individual Wall and Partfion Design. Diam of opening shall
be 1in. (25 mm) larger than the nom pipe diam.
The hourly F Ralmg of the firestop system is equal to the hourly fire rating of the wall assembly in which it is installed.

2. Through Pe pipe to be installed either the firestop system. The annular space
between pipe and the penphely of the opening shall be min 0 in. (point contact) [o amax 1/2in. (13 mm). The following types and sizes of
nonmetallc pipes may be use

A Polyvinyl Chioride (PVC) Pme — Nom 2in. (51 mm) diam (or smalle) celuar or ol core Schedue 40 (o heavier) pipe for use n closed
(process or supply)or vented (drain, waste or vent) piping systems.

8. Chiorinated Polyvinyl Chioride (CPVC) Pipe — Nom 2 in. (51 mm) diam (or smaller) SDR 13.5 CPVC pipe for use in cosed (process or
supply) piping systems.

C. Crosslinked Polyethylene (PEX) Tubing — Nom 2in. (51 mm) diam (or smaller) SDR 9 PEX tubing for use in closed (process or supply)
piping systems

D. Rigid Nonmetallic Conduit (RNC)+ — Nom 2 in. diam (or smaller) Schedule 40 PVC conduit installed in accordance with the National
Electrical Code (NFPA No. 70).

3.Fill, Void or Cavity Material* - Sealant — Min §/8 in. (16 mm) thickness of fll material applied within annulus, flush with both surfaces of wall. At
point contact location, a min 5/8 in. (16 mm) diam bead of fil material shall be applied to the walllpenetrant interface on both surfaces of the wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealan

* Inicates such products shall bear the UL or cUL Certiication Mrk for urisdictions employing the UL or cUL Canfaton (such as Canada),
respectively.

+Bearing the UL Listing Mark
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N System No. F-C-2310

F Ratings — 1 and 2 Hr (See Item 1)
T Ratings — 1 and 1-1/2 Hr (See Item 1)

Clasifed by
Underuters Laboraories, .
UL 1479

N

1. Floor-Ceiing Assembly — The 1 or 2 hr firerated solid or joist floor- ofthe materials and in
the manner specified n the individual L500 Series Floor-Ceiing Designs in the UL Fwe . The F Rating of
is equalto he rating of the floor-ceiing and wal assemblies. The T Rating of the frestop system i 1 hr for 1 hr rated flor-ceiing and wl
assemblies and 1-1/2 hr for 2 hr rated floor-ceiling and wall assemblies. The general construction features of the floor-ceiling assembly are
‘summarized below:

A, Forming Material — Lumiber or plywood subfloor with fiish nnorar lumber, plywood or Floor Topping Mixture* as specied inthe individual
Floor-Celing Design. Max diam of flor opering is 3. 7

8. Wood Joists* — For 1 hr fire-rated floor-ceiing assemblies nom 10 n. (254 mm) deep (or deeper) lumber, seel or combination lumber and
steel oists, russes or Structural Wood Members* with bridging as required and with ends irestopped. For 2 hr fre-rated flor-ceiing
assemblies, nom 2 by 10 in. (51 by 254 mm) lumber oists spaced 16 in. OC with nom 1 by 3 n. (25 by 76 mm) lumber bridging and with ends
firestopped.

C. Furing Ch
individual L500 Series Designs in the Fie Resistance Directory.

D. Gypsum Board* — Thickness, type, number of layers and fasteners shall be as specified in the individual Floor-Ceiling Design. Max diam of
openingis 3in. (76 mm).

2. Chase Wall — (Optional) - The 1 or 2 hr fire-rated sing| the materials and in the
manner specified in the individual U300 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following
‘construction features:

A. Studs — Nom 2 by 4 in. (51 by 102 mm) lumber studs.

B. Sole Plate — Nom 2 by 4 in. (51 by 102 mm) lumber plates.

C. Top Plate — The double top plate shal consistof two nom 2 by 4 in. (51 by 102 mm) lumber plates. Max diam of opening s 3 . (76 ),
D. Gypsum Board — Thickness, type, number o ayers and fasteners shall be as specied in individual Wail and Partiion Design.

3. Through-Penetrants — Nom 1 n. (25 mm) diam (or smaller) SOR 9 (or heavier)cross-inked polyethyiene (PEX) tubing for use in closed (process
or supply) piping systems. A max of three tubes may be instaled in the opening. The annular space between the tubing and the periphery of the
pening shall be a min of 3/16 n. (5 mm) to amax of 1 in. (25 mm). The space between the tubes shall be a min of 0in. (point contact) to @ max
of 1/4in. (6 mm). Tubing to be igly supported on both sides ofthe loor-celing assembly.

4.Fill, Void or Cavity Material® — Sealant — Min 3/4 in. (19 mm) thickness of fill material applied within the annulus, flush with top surface of floor or
sole plate and a min 3/4 in. (19 mm) thickness of fill material applied within the annulus, flush with the bottom surface of the lower top plate. Min
5/8in. (16 mm) thickness of fill material applied within the annulus, flush with the bottom surface of the ceiling or lower top plate.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE-MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for j ‘employing the UL or cUL.
respectively.
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required) - Resilient galvanized steel furting installed in accordance with the manner specified in the

as Canada),

Reproduced by HILTI, inc. Courtesy of
Underwriters Laboratories, In.
January 15, 2015
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) System No. W-L-2075
F Ratings - 1 & 2 Hr (See Item 4)
T Ratings - 0 and 2 Hr (see ltem 4)
L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating At 400 F - 4 CFM/Sq Ft

Underurers Laboratoris, .
©UL1TS

SECTION A-A

1. Floor or Wall Assembly — The fire-rated gypsum assembly shall b l of the materials and in the manner specified
in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following
constructon features:

A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 OC. Steel studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* — Nom 5/8 in. (16 mm) thick gypsum wallboard, as specified in the individual Wall and Parition Design. Max diam of
openingis 4 in. (102 mm).

2. Metallic Sleeve — (Optional) — Nom 4 n. (102 mm) diam (or smaller) Schedule 40 (or thinner) steel pipe cast into wall assembly with joint
compound and installed flush with wall surtaces.

3. Electrical Nonmetalic Tubing+ — Nom 2. (51 mm) diam (or smaller) corrugated wallelectrical nonmetallc tubing (ENT) constructed of polyyiny!
chloride (PVC). Tubing to be rgidly supported on both sides of wall assembly. A nom annular space of 31 n. (19 mm) is required within the
firestop system.

See Electrical Nonmetalic Tubing (FKHU) category in the Electical Construction Materials Directory for names of manufacurers.

4.Fill, Void or Cavity Material* — Sealant — Installed symmetrically on both sides of the wall. The hourly F Rating of the frestop system is equal to
the hourly fire rating of the wall assembly in which it is installed. Fill material applied within the annulus, flush with each end of the steel sleeve at
the thickness shown in the table below:

F Rating T Rating Fill MU
Depth I
Hr Hr )
1 o 578 (16)
2 2| 14 @2)
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTIINC — FS-One Sealant or FS-ONE MAX Intumescent Sealant

+Bearing the UL Listing Mark
*Bearing the UL Classifcation Marking
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System No. W-L-2377

F Ratings - 1 and 2 Hr (See Items 1 and 3)
T Ratings - 1 and 2 Hr (See Items 1 and 3)
L - Rating at Ambient - Less that 1 CFM/Sq Ft
L - Rating at 400°F - 4 CFM/Sq Ft

Undenwiers Laboratoris, .
LUL1TS

A
L4

SECTION A-A

1. Wall Assembly — The 1 and 2 hr fre rated b f the materials and in the manner described in
tnendidul U500, 00, V400 or 40D Sries WalorPartion Design n e UL Frs Reistane Dwecmry and shallinclude the folowing
constructon features:

A Studs — Wall framing shll consistof either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 n. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-112 in. (64 mm) wide by 1-3/8 n. (35 i) deep channels spaced max 24 in. (610

B. Gypsum Board* — The gypsum wallboard type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the
individual U300 or U400 Series Design in the UL Fire Resistance Directory. Max diam of opening is 3 in. (76 mm).
‘The hourly F and T Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it installed.

2. Through Penetrant — One nonmetallic pipe, conduit or tubing installed either concentrically or eccentrically within the firestop system. The
‘annular space between pipe and periphery of opening shall be min of O in. (point contact) to a max 1-1/4 in. (32 mm). Pipe to be rigidly supported
on both sides of wall assembly. The following types and sizes of nonmetalic pipes may be used

A Chiorinated Polyvinyl Chioride (CPVC) Pipe — Nom 2in. (51 mm) diam (or smaler) FLOWGUARD GOLD® SDR11 CPVC pipe for use in
closed (process or supply) piping systerms.

B. Chlorinated Polyvinyl Chioride (CPVC) Pipe — Nom 2 . (51 mm) diam (or smaller) BLAZEMASTER® SDR13.5 CPVC pipe for use in closed
(process or supply) piping systems.

3. Fill, Void or Cavity Material” - Sealant — Min 5/8 in. (16 mm) and 1-1/4 in. (32 mm) thickness of fl material applied within annulus, flush with both
surfaces of wall or 1 and 2 hr ated assemblies, respectively. At point contact location, a min 112 in. (13 mm) diam bead of fil material sl be
applied to the walllpenetrant interface on both surfaces of the wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILT!I INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for ploying the UL or cUL Certication (such
respectively.
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System No. W-L-2467

F Ra(mgs 1and 2 Hr (See Item 1)
TRating - 1 Hi

U
5

SECTION A-A

Clssied by
Underwrers Labortors, .
UL 1478

1. Wall Assembly — The 1 or 2 hr fire rated gypsum boardistud wall assembly shall be constructed of the materials and in the manner specified in
the individual U300, U400, V400 or W400 Series Wall and Parttion Designs in the UL Fie Resistance Directory and shallinclude the following
constructon features:

A Studs — Wal framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm)
lumber spaced 16 in. (406 mm) OC. Steel studs to be min 3-112in. (89 mm) wide and spaced max 24 in. (610 mm) OC.
8. Gypsum Board" — 518 in. (16 mm) thick, 4 f (1.22 m) wide with square or tapered edges. Thickness, type, number of layers and fasteners as
required in the individual Wall and Parttion Design. Max diam of opening s 5 n. (127 mm).
The hory F Raings of the firestop system isequal to the houriy fire rating of the wall assembly in which its nstalled.

2. Through Penetrant — One max 4 in. (102 mi) diam tight bunde of tubs concentrically e annular
space between bunde of tubes and periphery of opening shal be min 0 in. (point contact) to max 1 in. (25 mm). Tubing o be rigidy supported on
both sides of wall assembly. The folowing types of tubing may be used:

A Crosslinked Polyethylene (PEX) Tubing — Nom 1 n. (25 mm) diam (or smaller) SDR 9 PEX tubing for use in closed (process or supply)
piping systems.

3. Firestop System — The firestop system shall consist of the following

A.Fill, Void or Cavity Material - Sealant — Min 5/8 n. (16 mm) thickness of fil material applied within annuius, flush with each surface of wall
in 112in. (13 mim) diam bead of caulk applid to the tubing/gypsum interface at the point contact location on both sides of wall
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certfication Mark for jurisdictions employing the UL or cUL Certication (such as Canada),

respectively

Reproduced by HILTI Inc. Courtesy of
Underviriters Laboratories, Inc
January 22, 2015

Firestop Systems

Notes:

1. Refer to section 15084 of the specifications. For Quality Control
requirements, refer to the Quality Control portion of the
specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints

* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed
the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:

* 2013 Underwriter's Laboratories Fire Resistance Directory,
Volume 2

*NFPA 101 Life Safety Code

* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.

6. All rated through-penetrations shall be prominently labeled with
the following information:

* ATTENTION: Fire Rated Assembly
*UL System #

* Product(s) used

* Hourly Rating (F-Rating)

* Installation Date

UL or Intertek Classification or the intended temperature or fire ratings.

2. Details shown are up to date as of February 2015.

1. Any modification to these details could result in an application/system not meeting the
Laboratories Fire Resistance Directory (volume 2.)"

3. For additional information on the details, refer to the most current "Underwriter's

<Notes to designer (delete this note after reading and replace with title block information)>

JOB NUMBER:

DRAWN:

CHECKED:

ISSUE DATE:

REVISIONS:

———
TYPICAL

FIRESTOP

DETAILS

SHEET NAME:

SHEET NUMBER:
Wood Frame
u.s.

4.5




System No. W-L-8065

Classiiod by s ANSI/UL1479 (ASTM E814) CAN/ULC S115
assts
Uneners aboraioes, . | Rating — 1 and 2 Hr (See Item 1) F Rating — 1and 2 Hr (See Item 1)
UL 1479303 CANULC 5175
|7 Rating —0 Hr FT Rating — 0 Hr

FH Rating — 1 and 2 Hr (See ltem 1)
FTH Rating — 0 Hr

ol P2

Scronan

System tested with a pr of 25 Pa between the d and posed surfaces with the higher pressure on the exposed
side.

1. Wall Assembly — The 1 or 2 h fire-rated gypsum boardstud wall assembly shall be constructed of the materials and in the manner specified in
the individual U300, U400 or V400 Series Wall and Partiion Designs in the UL Fire Resistance Directory and shll include the following
construction features:

A Studs — Wall raming may consist of efther wood studs or channel shaped steel studs. Wood studs to consist of nom 2 by 4 n. (51 by 102
mm) lumber spaced max 16 in. (406 mm) OC. Steel studs to be min 3-1/2 in. (89 mm) wide and spaced max 24 in. (610 mm) OC. Additional
framing be installed in stud q through-p item o form a rectangular box around the penetrants,

B. Gypsum Board* — 5/8 in. (16 mm) thick with square or tapered edges. The gypsum board type, thickness, number of layers, fastener type
and sheet orientation shall be as specified in the individual U300, U400 or V400 Wall and Partition Design. If the through penetrants are
installed in a bly, the max area of opening is 116 in.2 (748 cm2). with max dimension of 14-1/2 in. (368 mim).
I the through penetrants are installed ibly, max area of opening is 182 in2. (1174 cm2) with max
dimension of 22-3/4 in. (578 ) wide.

The houry F Raing of the irestop system is equal to the hourly fire rating o the wall assembly in which t s installed.

2. Through-Penetrant — One or more pipes, condLitor tubes to be installed within the opening. The total number of through-penetrants is
dependent on the size of the opening and the types and sizes of the penetrants. Any combination of the penetrants described below may be used
provided that the following parameters relatve o the annuiar spaces and the spacing between the through penetrants are maintained. The
separation between the penetrants shall be min 1 in. (25 mm) to max 22 in. (560 mm). The annular space between penetrants and the periphery
of opening shall be min 0 in. (0 mm, point contact) to max 22 n. (560 mm). Pipes, conduit o tubes to be rgidly supported on both sdes of wall
assembly. The following types and sizes of pipes, conduit or tubes may be used

A Copper Tubing — Nom 3 in. (76 mm) diam (or smaller) Type L (or heavier) copper tube.

B. Copper Pipe — Nom 3 in. (76 mm) diam (or smaller) Regular (or heavier) copper pipe.

C. Steel Pipe — Nom 3 in. (76 mm) diam (or smaller) Schedule 10 (o heavier) steel pipe.

D. Iron Pipe — Nom 3 n. (76 mm) diam (or smaller) cast or ductile iron pipe.

E. Conduit — Nom 3. (76 mm) diam (or smaller) electrc metalic tubing (EMT) o rgid steel conduit.

F. Polyvinyl Chloride (PVC) Pipe — Nom 2 n. (51 mm) diam (or smaller) Schedule 40 cellular or solid core PVC pipe for use in closed (process.
or supply) or vented (drain, waste, or vent) piping systems.

G. Chiorinated Polyvinyl Chloride (CPVC) Pipe —Nom 2in. (51 mim) diam (or smalr) SR 13.5 CPVC pipe for use in closed (process or
supply) piping systems

H. Rigid Nonmetallic Condlit (RNC)+ — Nom 2 n. (51 mm) diam (or smaller) Schedule 40 PVC condut installed in accordance with Aricles 347
and 710 of the National Electrical Code (NFPA No. 70).

1. Cross Linked Polyethylene Tubing — Nom 1 n. (25 mm) diam (or smalk tubing for use in closed
supply) piping systems.

3. Pipe Insulation — One or more metallic penetrants (pipe or tubing) may be insulated with the following types of pipe coverings:

A. Pipe Covering® — Min 1 in. (25 mm) to max 2 in. (51 mm) thick hollow cylindrical heavy density min 3.5 pcf (56 kg/m?) glass fiber units
Jacketed on the outside with an al service jacket. Longitudinaljints sealed with meta fasteners o factory-applied self-sealing lap tape.
Transverse joints secured with metal fasteners or with butt tape supplied with the product
See Pipe and Equipment Covering - Materials (BRGU) category in the Building Materials Directory for names of manufacturers. Any pipe
‘covering material meeting the above specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 or less and a
Smoke Developed Index of 50 or less may be used.

B. Tube Insuiation-Plastics+ — Min 112 n. (13 mm) to max 3/4in. (19 mm) thick acrylonitile butadienelpalyvinyl chioride (ABIPVC) fleible foam
fumished in the form of tubing.

See Plastics+ (QMFZ2) category in the Plastics Recognized Component Dirctory for names of manufacturers. Any Recognized Component
tube meeting the aboy fcations and having a UL 94 Flammabity 94-5VA may be used.

C. Pipe Covering Materials' — Min 1 in. (25 mm) to max 2 n. (51 mm) thick unfaced mineral fiber pipe insulation having a nom density of 35
pef (56 kgim?) or heavier and sized to i the outside diam of pipe or tube. Pipe insulation secured with min 18 SWG stee wire spaced 12 n.
(305 mm) OC.
1IG MINWOOL L L C — High Temperature Pipe Insulation 1200, High Temperature Pipe Insulation BWT and High Temperature Pipe
Insulation Thermaloc

C1. Sheathing Material — (Not shown) — Optional, used in conit Item 3C. Foil- kraft material shall be
wrapped around the outer Grcuniference of the pipe covering material (ltem 38) with the kraft side exposed. L led with

metal fasteners.

See Sheathing Materials (BVDV) category in the Buiding Materials Directory for names of manufacturers. Any sheathing material meeting the
above specifcations and bearing the UL Classifcation Marking with a Flame Spread value of 25 orless and a Smoke Developed value of 50
orless may be used.

The annular space between the insulated penetrants and the periphery of the opening shall be min 0 in. (0 mm, point contact) to max 5 in.
(127 mm). The separation between the insulated penetrants and the other penetrants shall be a min 1 in. (25 mm) to max 22 in. (560 mm).

4. Cables — One max 3 in. (76 mm) diam bundle of cables installed within the opening and rigidly supported on both surfaces of wall. The annular
‘space between the tightly-bundled cables and the periphery of the opening shall be min 0 in. (0 mm, point contact) to max 5 in. (127 mm). The
‘separation between the cable bundle and the other penetrants shall be min 1 in. (25 mm) to max 22 in. (560 mm). Any combination of the
following types and sizes of cables may be used

A Max 25 pair No. 24 AWG telephone cable with polyvinyl chloride (PVC) insulation and jacket

B. Max 7/C No. 12 AWG copper conductor power and control cable with PVC or cross-linked polyethylene (XLPE) insulation and PVC jacket.

C. Muliple fiber optical communication cable jacketed with PVC and having a max outside diam of 112 n. (13 mm).

D. Max 3C No. 8 AWG with bare aluminum ground, PVC insulated steel Metal-Clac» Cable curently Classified under the Through Penetrating
Product* (XHLY) category.

E. Max 3(C (with ground) No. 12 AWG (or smaller) (Romex) cable ih

F. RGIU coaxial cable with polyethylene (PE) insulation and polyviny! chloride (PVC) jacket having a max outside diam of 1/2 in. (13 mm).

5. Firestop System — The firestop system shall consist of the following:

A. Packing Material — In 2 hr fire rated wall assemblies, min 4-3/4 in. (121 mm) thickness of min 4 pcf (84 kg/m?) mineral wool batt insulation
fimnly packed into opening as a permanent form. I 1 hr fire rated wall assemblis, min 3-112in. (89 mm) thickness of min 4 pef (64 kg/m?)
mineral wool batt insulation firmly packed intc ‘a permanent form. recessed from the wall to
accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material' — Sealant — Min §/8 n. (16 mm) tickness of fil material applied within annulus, flush with both surfaces of wall
Atthe point contact location between through penetrants and gypsum board, a min 1/4 in. (6 mm) diam bead of fil material shall be applied at
the gypsum board/through penetrant interface on both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI ING — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shal bear the L or cUL Certication Mark for ploying the UL or cUL Cerificat h as Canada),
respectively.

+Bearing the UL Listing Mark

#Bearing the UL Recognized Component Mark

Reproduced by HILTI, inc. Courtesy of
Underwriters Laboratories, Inc.

January 28, 2015
H Firestop Systems ansary

Notes:

1. Refer to section 15084 of the specifications. For Quality Control
requirements, refer to the Quality Control portion of the
specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints

* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed
the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:

* 2013 Underwriter's Laboratories Fire Resistance Directory,
Volume 2

*NFPA 101 Life Safety Code

* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.

6. All rated through-penetrations shall be prominently labeled with
the following information:

* ATTENTION: Fire Rated Assembly
*UL System #

* Product(s) used

* Hourly Rating (F-Rating)

* Installation Date

UL or Intertek Classification or the intended temperature or fire ratings.

2. Details shown are up to date as of February 2015.

3. For additional information on the details, refer to the most current "Underwriter's

1. Any modification to these details could result in an application/system not meeting the
Laboratories Fire Resistance Directory (volume 2.)"
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