5/30/2017 1:37:01 PM

C:\Users\dscesney\Documents\Colleton Co_Existing Bldg Reno_13674_ARCH_2016_dscesney@clarkpatterson.com.rvt

EXHIBIT "B"

OWNER:

ARCHITECT:

COLLETON COUNTY
113 MABLE T. WILLIS BLVD.
WALTERBORO, SC, 29488
TEL: (843) 539-1968

CLARK PATTERSON LEE
6302 FAIRVIEW RD., SUITE 102

CHARLOTTE, NC, 28210
Tel: (800) 274-9000
Fax: (704) 331-0402

www.clarkpatterson.com

MEP ENGINEERS:

CLARK PATTERSON LEE

912 SOUTH MAIN ST., SUITE ONE
GREENVILLE, SC, 29601

Tel: (800) 274-9000

Fax: (864) 220-9933
www.clarkpatterson.com

COLLETON COUNTY
RECREATION CENTER ADDITION AND RENOVATION

STRUCTURAL ENGINEERS

MICHAEL M. SIMPSON &
ASSOCIATES, WC.
30 PATEWOOD DR., SUITE 100
GREENVILLE, SC 29615

TEL: (864) 331-1201
FAX: (864) 331-1070

CIVIL ENGINEERS:

INFRASTRUC

1691 TURNBULL AVENUE

NORTH CHA

TEL: (843) 266-3581
FAX: (843) 266-3583
WWW.ICE-ENG.COM

'URE CONSULTING AND ENGINEERING

RLESTON, SC 29405

Clark Patterson Lee

ARCHITECTURE | ENGINEERING | PLANNING

©302 Fairview Rd., Suite 102:
(Charlotte, North Carolina, 28210.
Tel: (800) 274-9000
Fax: (704) 331-0402
www.clarkpatterson.com

LIST OF DRAWINGS

LOCATION MAP

DESCRIPTION

Revision Schedule

CHKD

BY

DATE

NO.

7
St CARG

&

0°

§ PATTERSON
H
/ -

“\\HH”U

N

z930Rggy ‘{
Sy //k? /{;
CLARK ‘s =
5
LEE ;
No. C02227 4,5 3

.;__;,a'*t Rd 5-15-479
GENERAL
G001 COVER HVAC
G002 UL ASSEMBLIES HO00 HVAC SYMBOLS LEGEND, NOTES & SYSTEM DIAGRAMS
G003 UL ASSEMBLIES H100 HVAC - GROUND FLOOR DEMOLITION PLAN K Ka
G004 UL ASSEMBLIES H200 GROUND FLOOR DUCTWORK PLAN J: r:‘”-"?'i Av Pﬁ:o
G005 UL ASSEMBLIES H201 HVAC ROOF NEW WORK PLAN g, ),
G006 UL ASSEMBLIES H500 HVAC CONTROL DIAGRAMS AND SEQUENCES OF OPERATION Y
G007 PARTITION DETAILS H800 HVAC DETAILS o
H801 HVAC DETAILS
CIVIL H900 SCHEDULES
C0.0 COVER SHEET i
c2.0 EXISITNG CONDITIONS & DEMOLITION PLAN FIRE PROTECTION Cmﬁlﬂgﬂ gg;gg’; * U .
C3.0 SITE PLAN FP200 FIRE PROTECTION - GROUND FLOOR WORK PLAN T 7 o -
c4.0 GRADING & DRAINAGE PLAN N L19, 2-459
C5.0 EROSION CONTROL PLAN PLUMBING ® o INdustrig| Ry
C5.1 EROSION CONTROL DETAILS PO0O PLUMBING SCHEDULES, LEGEND, & GENERAL NOTES Pl ° al
C6.0 UTILITY PLAN P100 PLUMBING - GROUND FLOOR DEMOLITION WORK PLAN - K ”’fp_
cé.1 UTILITY DETAILS P200 PLUMBING - GROUND FLOOR NEW WORK PLAN - SANITARY > & ;
P201 PLUMBING - ROOF NEW WORK PLAN - SANITARY 25 & &
STRUCTURAL P300 PLUMBING - GROUND FLOOR NEW WORK PLAN - DOMESTIC WATER 7 {;ff &
5001 GENERAL NOTES P800 PLUMBING DETAILS - <
$002 BASIS OF DESIGN /4
$101 FOUNDATION/SLAB PLAN ELECTRICAL cotates Or
$201 ROOF FRAMING PLAN E000 ELECTRICAL SYMBOLS LEGEND, NOTES & ONE-LINE DIAGRAMS -
$301 SECTIONS AND DETAILS E001 ELECTRICAL SITE PLAN
$302 SECTIONS AND DETAILS E100 ELECTRICAL GROUND FLOOR DEMOLITION PLAN *5‘4‘.?
$401 SECTIONS AND DETAILS E200 ELECTRICAL GROUND FLOOR POWER AND SYSTEMS PLAN 0 A
$402 SECTIONS AND DETAILS E201 ELECTRICAL ROOF POWER PLAN %, f1s!
$501 MASONRY SECTIONS AND DETAILS E300 ELECTRICAL GROUND FLOOR LIGHTING PLAN e 2 "“; &
E700 ENLARGED PLANS AND FIRE ALARM RISER DIAGRAM SECTIONS. Chambjee % 75 “roling o, & 280 Recreation Ln
ARCHITECTURAL E800 ELECTRICAL DETAILS Ald Byn. d a &
A001 LIFE SAFETY PLAN E900 ELECTRICAL SCHEDULE fass Rq Tuske X
A002 ARCHITECTURAL SITE PLAN “rdee Airmen b, oS
A100 DEMOLITION FLOOR PLAN SPLASH PAD = Tueh
A200A GROUND FLOOR PLAN SP-1 SPLASH PAD COVER SHEET &
A200B GROUND FLOOR FURNITURE PLAN SP-2 EQUIPMENT VAK PAK s
A201 ROOF PLAN SP-3 VAK PAK WATER CONTAINMENT TANK o
A300 BUILDING ELEVATIONS SP-4 VAK PAK PLUMBING EQUIPMENT TO CONTAINMENT TANK =
A400 WALL TYPES SP-5 VAK PAK ISOMETRIC PLUMBING LAYOUT b Ra A
A401 BUILDING SECTIONS SP-6 VAK PAK WATER LEVEL CONTROL AND CHEMICAL CROCKS Az .
A402 WALL SECTIONS SP-7 VAK PAK ELECTRICAL €a oy .
A403 WALL SECTIONS SP-8 SPLASH PAD ISOMETRIC LAYOUT &
A404 WALL SECTIONS SP-9 SPLASH PAD FEATURE LAYOUT )
A600 REFLECTED CEILING PLAN SP-10 SPLASH PAD DIMENSION LAYOUT T f%
A700 TYP. FIXTURE AND ACCESS. HEIGHTS AND LEGENDS SP-11 SPLASH PAD PLUMBING LAYOUT 2 o
A701 ENLARGED FLOOR PLAN AND INTERIOR ELEVATIONS SP-12 SPLASH PAD MAIN DRAIN PLUMBING LAYOUT 4
A702 INTERIOR ELEVATIONS SP-13 SPLASH PAD ACTIVATOR LAYOUT
A800 TYPICAL DETAILS SP-14 SPLASH PAD DETAILS Robers..
A801 ROOF DETAILS SP-15 SPLASH PAD ELECTRICAL & STRUCTURAL NOTES *on gy, i
A802 ROOF DETAILS L‘_j
A810 PLAN DETAILS Sora . 04 7 7
A811 PLAN DETAILS ff_-,O Lowcountry | &
A820 TYPICAL CEILING AND MILLWORK DETAILS 2 4 Regional Airport <
A900 DOOR SCHEDULE, DOOR FRAMES, AND WINDOW TYPES oy o
INTERIORS
1200 FIRST FLOOR FINISH PLAN (64
1900 FINISH SPECIFICATIONS B —
Wik S . (=8 v
¢ 43.3}" -".-'“;m
e~ Fo
‘5; Soy,
Sy, - < FI- r'_']
) Car ¢ & o [ “(Goagle _4a St
- 161 @ 333 07 aa(rac al
¥ = ) : o Map data ©2016 Google
R,
AFF ABOVE FINISHD FLOOR cJT CONSTRUCTION JOINT FF FINISH FLOOR JAN JANITOR ocC ON CENTER SECT SECTION >>\//\\/>>;>/§4> EARTH BRICK RIGID INSULATION _ i N i 1 HR RATING
AP ACCESS PANEL CONT CONTINUOUS FEC FIRE EXTINGUISHER CABINET ~ JS JANITOR SINK OPNG OPENING ?T'\é E'g‘JLNADRTRANSMBSION CORFFICIENT MAAPIN
QS?US ﬁgﬂ?;ﬁAL S?NTR ggﬂlﬁgﬂ%‘fm ET FLR E'LROESS > 7 JOINT 85 8\3&'55 ,E[;AMETER SPEC SPECIFICATION GYPSUM BOARD STEEL m BATT OR LOOSE INSULATION _ 11 ‘ 2 HR RATING
ACT ACOUSTICAL CEILING TILE FD FLOOR DRAIN KIT KITCHEN ng gTQALIJIﬁFEESS GIEEL RI04 GRAVEL TYPE | — i i
W W NS ———
Ne  ARconDmoNG T Dimo  pemoisn o IND  FOUNDATION LBl LABEL R AR SO STANDARD ] ENGINEERED FIL) GRouT — | CAVITY DRAINAGE MAT FTEETT sworeramic
ALT ALTERNATE DEPT DEPARTMENT FS FULL SIZE LAB LABORATORY PTR PAPER TOWEL RECEPTOR STL STEEL foe
AB ANCHOR BOLT DIA DIAMETER LAV LAVATORY PART BD PARTICLE BOARD gIEFUTCT §$§3gﬂ§5{LS<T;RLL§EBRﬁc|NG L OUGH WOOD BLOCKING 0
ANOD ANODIZED DIM DIMENSION GALV GALVANIZED LYR LAYER PART PARTITION .
APPROX  APPROXIMATE DISP DISPENSER G GAS LDR LEADER PL PROPERTY LINE ST, STL STRUCTURAL STEEL CRUSHED STONE NON-CONTINUOUS ‘ ‘ STANDING SEAM ROOF
ARCH ARCHITECT, ARCHITECTURAL ~ DSP DISPOSAL GA GAUGE LH LEFT HAND PLAM PLASTIC LAMINATE g%" gggggﬂggg ACOUSTICALTILE CONCRETE MASONRY UNIT WOOD, FINISHED ST ]
AD AREA DRAIN DO DITTO, REPEAT, SAME GEN GENERAL LB LIBRARY PL PLATE (CMU) WOODWORK v - v | CONCREE
@ AT DR DOOR GC GENERAL CONTRACTOR LT LIGHT PLBG PLUMBING >
AUTO AUTOMATIC DBL DOUBLE GL GLASS, GLAZING LW LIGHT WEIGHT PLYWD  PLYWOOD E/L\AP EIL\E;’EH&%RE METAL STUD PARTITION PLYWOOD (LARGE SCALE] TERRAZZO
DN DOWN GB GRAB BAR PREFAB  PREFABRICATED
BM BEAM DS DOWNSPOUT GR GRADE, GRADING MACH MACHINE PRT PRESSURE TREATED THK THICKNESS
BP BEARING PLATE DT DRAIN TILE GSF GROSS SQUARE FOOT MH MAN HOLE PT PAINT TPD TOILET PAPER DISPENSER
BM BENCH MARK DWR DRAWER GWB GYPSUM WALL BOARD MHC MAN HOLE COVER PVC POLYVINYL CHLORIDE 105 TOP OF SLAB/STEEL G RA P H I C S YM B O Ls
BITUM BITUMINOUS DWG DRAWING GYP GYPSUM MFR MANUFACTURE PC CONC PRECAST CONCRETE TOoW TOP OF WALL
BLKG BLOCKING DF DRINKING FOUNTAIN GYP BD GYPSUM BD MFRR MANUFACTURER PVMT PAVEMENT TYp TYPICAL
BLK BLOCK MAS MASONRY
BD BOARD EA EACH HDWR HARDWARE MO MASONRY OPENING QTY QUANTITY UNFIN UNFINISHED P ARTITION TYPE 1 (1hr RATED @
BOT BOTTOM EF EACH FACE HDWD HARDWOOD MAT MATERIALS QT QUARRY TILE UNO UNLESS OTHERWISE NOTED ®7 COLUMN CENTERLINE A SEE PARTITION LEG(ENB )| o———— PROPERTY LINE 30 1pn CASEWORKTAG
BRK BRICK EW EACH WAY HVAC HEATING, VENTILATING & MAX MAXIMUM QTB QUARRY TILE BASE U URINAL 30"
BLDG BUILDING E EAST AIR CONDITIONING MECH MECHANICAL xIEFN xEE‘EERlN FELD S
BN BULLNOSE ELEC ELECTRICAL HT, HGT HEIGHT MET METAL RAD RADIUS (37
ELEV ELEVATION HEX HEXANGONAL M METER RECP RECEPTACLE VEST VESTIBULE SD}EE/E\TIL ﬁ%oo]” VA REVISION NO. 1 X FENCE @ ACCESSORY TAG
CAB CABINET EL ELEVATOR HWY HIGHWAY MEZZ MEZZANINE REF REFERENCE VB VINYL BASE
Cl CAST IRON EMER EMERGENCY HM HOLLOW METAL MIN MINIMUM REFR REFRIGERATOR VCT VINYL COMPOSITION TILE
CPT CARPET(ED) ENCL ENCLOSURE HORZ HORIZONTAL MISC MISCELLANEOUS RE: REFER TO VF VINYL FABRIC S'M BUILDING SECTION (NO.) or
CB CATCH BASIN ENTR ENTRANCE HB HOSE BIBB MR MOISTURE RESISTANT REINF REINFORCED(ING) vwe VINYL WALL COVERING : . WALL SECTION (LETTER) on +100.75 EXISTING SPOT ELEVATION EXISTING TREETO @ WINDOW TAG (TYPE LETTER)
CLG CEILING EQ EQUAL HW HOT WATER MTD MOUNTED REQ'D REQUIRED i VINYLTILE W SHEET ~ A101 REMAIN
CLGHT CEILING HEIGHT EQUIP EQUIPMENT HR HOUR MTL METAL RVT RESILIENT VINYL TILE vOL VOLUME
Vv v
cC:ER cC:EEI/Tj\ElgNE S(THST E?(E'\A/\\SSTE © IN INCH NAT NATURAL R EFGETE HAND we WATER CLOSET ROOM NAME +100.75 | EXISTING SPOT ELEVATION EXISTING TREE TO BE @ EQUIBMENT SYMBOL
cT CERAMIC TILE EXIST EXISTING INCL INCLUDING NRC NOISE REDUCTION R RISER WT WEIGHT ROOM NUMBER 1000 REMOVED (NUMBER)
CB CHALK BOARD EXP EXPANSION ID INSIDE DIAMETER COEFFICIENT RD ROOF DRAIN WWF WELDED WIRE FABRIC
CIRC CIRCUMFERENCE EJ EXPANSION JOINT INSUL INSULATION NOM NOMINAL RM ROOM WWM WELDED WIRE MESH . BENCHMARKS:
co CLEAN OUT INT INTERIOR N NORTH RO ROUGH OPENING a'/ND m'T“HDOW o pIERIOR ELEVATIONS 100 EXISTING CONTOURS {} FLOOR ELEV.. or DOORTAG
CLR CLEAR F FABRIC INTERM  INTERMEDIATE NIC NOT IN CONTRACT #2and #3 on SHEET AS01 OTHER VERICAL ELEV.
coL COLUMN FAB FABRICATE INV INVERT NTS NOT TO SCALE SAN SANITARY aé & ag%%m 3
MU~ CONCRETEMASONRYUNT  HIG GURE oE NOVEE S SECOND EXTERIOR ELEVATIONS ORI 1 view nave T S FT N O
CONST CONSTRUCTION FIN FINISH YD YARD @ #3 on SHEET A301 100 FINISHED CONTOURS BE\”//‘V%UOT:%‘R?EION A101 ) 1/8'=1-0"  ARROW ¢

yl

O

l—

< o

o <%

z Q

g 3
>z 2
z < O
= S
OQp U

— 1
O E <
Zz0O 3
O .
5 < Z
— ¥ =z
—1
Ot O

l—

Of <

o

z

O

- O

(0 @)

ﬁ ~

o

@,

LLl

(%
5/30/2017| DMS RFG
SCALE As indicated
COVER

PROJECT NUMBER

13674.00

CC
GOOT

DRAWING NUMBER



ksyfrett
Typewritten Text

ksyfrett
Typewritten Text
EXHIBIT "B"


5/26/2017 12:18:03 PM

C:\Users\dscesney\Documents\Colleton Co_Existing Bldg Reno_13674_ARCH_2016_dscesney@clarkpatterson.com.rvt

1

System No. C-AJ-5090 —2 HR CONCRETE FLOOR AND CIAU WALL - IRETAL PIPE W/ AB/PYC INSUL
Februciry 21, 2012

ANSIAULTA7? (ASTIR EB14) CAN/ULC 5115

F Rafitgs — 2 < 3 Hr [See e 4] F Rafimgs — 2 <nd 3 Hr [See ltem 4]--i
%-;fﬁdﬁr‘g—(il H FT Retitg —0 Hr
‘:-L Rtig &4 Armbdent — 4 SRS FH Rafirgs — 2 arnd 3 Hr [See ferm 4]
:LR-:::Tihg At 400 F— L=ss Than 1 CRM st FTH Rctting —0 Hrl-i
L Refling At Armlsient —4 CFisart |

L Rating At 4090 F — Less Than 1 CRMfsq |

(4
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R
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Section A-A

1. Aoor or Wal Assembly — Min 4-1/2 00 [114 mim ] thick reinforced lightwesight or nommd weeight [100-150 pof or 1800-2400 kafm?) concrete. Wdl may
dso e corstructed of oy UL dogsified Concrete Bocks™. Micx Jdam of oppsrirg is 15 0. (457 mim).
See Concrete Hocks [CATT] Coataegory intha Are Resistoncs Directory for mameas of manwufachorers.

2. Metalic Sieeve — (Ophonal) —Hom 18 0. (457 mim ) dam [of smddler] Schedue 10 [or e oander] steel sleewe oost or grovted inge fioor oF wdl
asernbly, fush with floor or wadl sudfoces or extending o max of 3 in. [Famm] doose floor o beyond both sufaces of wal.

3. hrough Penefrants — Cre metdlic pipe o huting to e centered within the firestop system. Fipe or ulking 1o e dgid v supoorted onbboth sides of
oot of wdl assemicly. The fellewing tioes and sizes of metalic Hses o oiking may ke weed:

A Steel Fipe — Horm din, (102 mm ] dicm (o sinaller] schadae 5 [or beonder)] steel pipe.

B. Copper Fipe — Mo 4 in. [102 mim) d < [of smddler] Regular [of Feandear ] copiear lbing.

C. Copper Tubing — Mot 4 [102 rm ] dam [of smaller] Tepee L [of heonder] copoer faking.

4. wbe Insulation — Plashics+ — iin 172 im0 (13 rm) fe e 304 ine (19 mim ) thick acrgloniile botocd erefoolydnd chloide [(ABRFPY C) lesille foom
furriskead inthe form of tubing. Mom 1 ine [25 mim] thick 880FY C flesdtle foom insudalion may e used for max 2 br F and FH RBatings whenmaox 3 in. (76
mm ] dom g or tukbing is wsed. The armvdar seace shal e min 17200 [13 mm) fo max 12 in (305 mm). When max annular space exceeds 1-1/2 in.
% mm)the Fand FH Ratings are 2 hr.
See Mashics+ [OMFLZ] Cotegory in e Racogrized Component Directory for mameas of marafacturers. Ary Recoegrized Compoenant ke
insudati on matend mesting the doove spediications and bardng O UL 94 Rammczility Clossifioofion of 94-5WA may e vsad,

5. Frestop System — The firestop system shadl corsist of the following:
A Packing Whateral — #in 4 in. [102 mim )] thickress of mind pof [84 kg /m?) mirerd wool ot insulddion firmly pocked inte opening o5
pemmarent fomm. Pocking matend to e recessed from top suface of foor of rom both surfoces of wdl o reguired to accommedate the
recqpiired thickres s of fill motend.
B. RAll, Yoid or Cavily Matenial — Sealant — b 174 0. [6 mim)] thickress of 1l mateicl agoplied within the anrlss, fush with top surface of
floar of with koth surfaces of wadl . When max annular space exceeds 1-1,2 i % mm ) the min thickness of flilmatenal 5 12 n. (13 mml

HLN COMSTRUCTION CHEMNCALS, DIV OF HILT INC — F5 e Sedont

2

System MHo. C-AJ-5198 - 2HR COMNCRETE FLOOR AND AU WALL-ARETAL FIPE W/ AB-PYC INSUL
Febnuary 158, 2008
F Rating —2 Hr
T Ralings — 0 and 1,2 Hr (See Hem 3]
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SECTION A-A

1. Aoor or Wal Assembly — it 2-172 10 [ 84 mim) thick reinferced lighbaesight of ronmd waight [100-150 2of or 1 800-2400 ka/m?] concrets of Sin. [7a
i) thick reirferced ightewaight of remmal weight concrate wdl . Wal may dse be corstrocted of oy UL Clegsiied Concrete Bock s*. Mo diam of
Sperirg i3 Fin (178 mim).

See Concrete Blocks [ CA7T] cotegory in the Are Resistarce Directory for names of monufactureers.

2. hrough Penefrants — Cre metdlic pipe, conduit or tukbing to e irstdled within the fireston dendoe. Fipe, conduit or fulting 1o berigidy supsported
onboeth sides of foor of wall chsemizly. The follewing fyppes of piee, condut of tuting may e vsad,

Steel Fipe —Morm 4 in. (102 mm ) <iarm [or stndler] Schadula 10 [of haodar]stael pipe.

Cooper Tubing —MHatm 4 in, [102 mirm) dam [oF smadler] Twos Lot Feandar] copeer tuling.

Copper Fipe —Morm 4 in. [102 mim ] g [of smcller) Reguar [of beondar | copper e,

3. be Insdation —HMashics+ — Min 12 000 [13 mm) fo mae 304 in. 19 mm) thick acrylorifile butadiers/oolydnd chlonde [ABRSFY C] flexitle foom
furmisteed i the form of tucing. The anrwlar sipace shdl e min O in [oint contact] e mae 1-3/5 in. [35 mim). When thickness of fube insulation is less
than 3/4 in (19 mm ), the T Rating for the frestop system is 0 hr.
See PMashcs+ [OMFLZ] Cotegory in e Plostics Reoognized Comporeant Directerny for names of manutfacharars, Any Facoghized
Compoenant ulbe insudation materid meeting the dooewe specificaliens and handng o ULY4 Aammalslity Qassiication of 94-00A may e
used,

4. Packing Mhaterial — #in 2 in. [51 i) thickress of mind pef [ kg minerdd wool ot ifsuation firmly poacked irte opening o a pernanent
farm. Pocking matenial to lbe recessed from fop sudace of floor or both surfaces of wdl o8 reguired to accommeodate the regired thickness of il
metenid.

5. All, Yoid or Cavily Mhaternaf*—Sealant — ik 172 in. (13 mim ] thickness of fill moteid coplied within the anredus, fushewith the o sueiace of floor or
Eoth surfoces of wddl . At point condact, amin 1/2in [13 mm) eod of il mateial shall e aplied ot the concratefinadated pioe interface on top
surface of floor or baoth surfaces of wall,

HLN CONSTRUCTION CHEANC ALS, DIV OF HILT INC — F3-ONE Sedont

System No. C-AJ-5091- 2HRE CONCRETE FLOOR AND CAMIWAILL -METAL MPE W/ FGINSUL
Juily 18, 2011
F Rating —2 Hr
T Ratings —0 and 1 Hr (3ee ems 2 and 4]
L Rating & Ambient —4 CAMSq R
L Rating A 400 F — Less han 1 CFN/Sq A

1. Aoor or Wal Assembly — it 4-172in. [114 i) thick reinforced lightwsight or netmd weeignt [100-150 of of 1800-2400 kgfin?] concrete, Wadl mary
dsa e corstrocted of any UL dogsified Concrete Bocks™. Mox dam of opening is 29in. [737 mm).
2= Concrete BHocks [CAZT) categeory in the Are Resistance drectorny for names of maruofacturers,

2. Metallic Skeeve — [ Opdicnd] — Mo 300, (7462 mim] dicm [of smaller] ichedde 10 [or heonder] steal pipea sleave cast of groutedinte foor of wal
Sisermbdy, fluskowith floor of wdl sufaces of exterdrg o max of 3 in. [Famm)] doove floor or beyoend both surfacss of wdl. If the stad sleeve axterck
eyond the fo satace of the floor of Ioth sufaces of the wdl, the T Bating of the fikestopR systemis 0 ke

24 Sheet fhetal Sleeve — [Crotiond] - Mo dine [152 mim) dicrm, min 268 ga galv stesel pronddad with a 268 ga gdv steel souore flonge spoet welded to
thee sleene ot cpopresimately mick heighit, or fush with bottorm of sleese in floors, ard sizad te e amin of 2 in. (51 mm ] larger than the sleewse dam.
T sleewe is to e oot inplace fush with bottom sudace of foor and may extend amax of 1in. [25 mm] aloowe the oo saiace of the floor,

2b. Sheet Mehal Sleeve — [ Oxfiond |- Mo 12 0. (305 mim] Jam, min 24 g0 gdly stesl provdadad with a 24 ga gdvstesl sauare flange spotwel ded e

thez sleewe of Spoprodmately mick height, of fush with zoftom of sleee in oo, and sizad to e amin of 2 in. (51 mm ] Laegsr than e slesws dam.
Thee slesne is to ke oot in pdace fiushwith bottorm surface of floor and may exterd amax of 1in. (25 mm) dieowe he fop surface of the floor,

3. hrough Penefrants — Cre metdlic pipe of huing to e instdled sither concentricdly or eccenti cally within the firestop system. Pipe or huirg to
k= rgidy supgoorted on both sides of foor or wdl assemizly. The following fvpes ard sizes of metdlic gipes or tukbing may e wed:

A Steel Fpe — Hotn 1200 (305 mim] dicm (o sndller] Schedde 10 [of heoder] steel Hips.

B. Iron Pipe — Mom 12in, (3043mim ) dam [of smdler] copt o ductileiron pips.

C. Copper Fipe — Mam ain. [152 mim] diam [of simddlar ] Reguar [of haopder] copoer Dipe.

D. Copper Tubing — Mo Sin [152 rmm) dam [of stndler] Tyjee L [of beonder] coppper hitirg.

4. Fipe Covering — Min 17200 [13 mm] to i 2 0. (A1 mmm ] thick bollow oylinchical becrey demsity [min 3.5 pof or 58 kafm3] gloss filer urils jacketed
o e outsicle with an dlserndce jocket. Longitudind jonts seded with metd fosterers o tacten-appdied, self-sedirg loe fape. Trarswearse joints
sacured with metd fasteners or with ot taoe sugdlied with the oredoct. The arndar space kbetween heirsuloated pipe oand the aedge of the
periphery of the gpering shdl e min 1/2in, [13 mm] fo max 12 in, (5305 mm). Whenthick ness of pipe covering i lessthan 2 i (31 mm ). the T Raling
for the frestop system & 0 hr.
=< Fipe lquipment Covenng — Matenals — [ERGU) coteg oty inthe buildrg motetdds Directory for rames of marfachorars, Ay e
coveting matend mesting the albowes specifications and bearing the UL dassificati on Morkirg with o Bame Spread bdex of 25 orless ard
o Srmoke Denseloped Inddex of 50 or less may e used,

44, Fipe Covering — [Hot 3hown] — As on diemate 1o fem 4, mae 2 in. (31 mim) hick odinghi ool cdcium siicate [min 14 oot or 224 k9/m?) units sized
1o e outsice dam of the e of ulee may Be wied, Fpe irsudation secuwad with starless steal lbands or min 15 AW stairless steel wire soaced
mct: 1200, (304 mm | OC. The anrlar sppace shal e min 1200, (13 mm] 1o mae 12 in. (305 mim).

5. Arestop System — The firestop systetm shadl corsist of the following:
A Packing Matenal — ik 4 in. (102 mimn) hickress of min 4 pof (64 kadfm?) mirerd wool batt irsulation fimly packed inte cpening o6 <
e arent form. Pocking matend to e recessed from top suface of flaor of from both surfoces of wdl o required to accommedate the
reqpired thickress of fill maotend.
E. All, Void or Cavily Matenal — Sealant — b 172 i, [13 mimm] thickress of il maten d goplied within the cnruios, flush with tep surtaos of
oot o with both surfaces of wedll.
HLT CONSTRUCTION CHEMNC ALS, DIV OF HILTI INC — F5- Cre Sedont

System Mo. C -Al-7084 —2 HR CONCRETE FLOOR AND CinU WALL - METAL DUCT - ROUND

July 08, 2003
F Rating — 2 Ho
TRating —0 Hr
e Y Gty i
s 4
T T .
——
,
S ﬂﬂh\
(3R 3
et e
i ey .
ettt T e S L

SECTION A-A

1. Aoor or Wal Assembly — it 4-172 00, thick reirforced lighteaaight of pormd weight [100-150 pof] concrete, Wall may dso bee corstroctad of any
UL Classifizd Concrete Bocks™. Wit diarm of cpering is 21-3740n.
Se= Concrete Bocks [CATT) cotegary in the Are Raistarce Directory for names of manufactueers,

2. hrough Penefrant — Gawstesl duct to be installed concentricdly or eccertricdly within the firestop systam. The arndar space between the duct
o ety of sening shdl e 0 in, [[2eint contact] andimae 1-1,2 in. Dust fo b gidy supeorted on kbothsides of wedl cesarmicly.

A, Spiral Wound HYAC Duct — Mo 2000, diam [of smddler] Mo, 24 MSG [or haorder] gdly stesl sppirad wound doct

b. Sheet Mietal Duct — Mem 12 in. dam [or smddler] M, 28 MEG [of hedder] adw shaet steal dact,

3. Arestop System — The firestop systetn shall corsist of the following:
A Packing Malerdal — im 3-1/2 0 thickness of min 4.0 cf minercd wool ot irsulafion finmly pockedinde opering o penmanent fomm.
Packing materid to b recessed from top surface of floor of both surfoaces of wdl to accommodate e regired thickness of fill rmaterid
k. A, Yoid or Cavity hatedal—Sealant — vin 1 in. thickness of fill matend godlied within arnadus, usk with fo surface of foor or bboth
surfaces of wdl assemibdy. At the ooint contact lecafion between doct and penichery of oppering, amin 1/2in. dan bead of sedant shdal
e aplied of the concrete/ductinteracse.

HLN COMSTRUCTION CHEAMCALS, DIV OF HILE INC — F3-OME Seddont, CF801 5 Basternatic Arestop Sedant, CPE06 Aawid & Arestop Sedant
or TP 804 Self-lenveling Arestop Sedant.

[Hote: CF 804 Selt-lewveling Arestop Sedant o e used on floor cesemiddias only ]

3 System Mo. C-Al-8145 -2 HE CONCRETE FLOOR AND CnU WALL - MMUNLFLE PEMETRATONS 4
July 18, 2011
F Rafing —2 Hr
TRating — 0 Hr
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1. Aoor or Wal Assembly — Min 4-172im [114 mim] thick reinforced lighhwsight or normad weaighit [100-150 of oF 18002400 kg 2] concrete floor. iin
S [127 ] thick reirforced lightweight or romrmal weeight [100-150 pof or 1800-2400 kafm?] corcrete wdl Wl rmcry dso be corstrocted of any UL
Clegsified Concrete Block s, iViox size of ofpenifg is 1440 in 2 [.290 om®]with o mc dimersicn of 45 i, (1219 mim).

e Concrete Hocks [CAZT] categery in thea Are Resistarcs Directory for nameas of manutfccturers,

2. hrough-Fenetrant — Ohs cddde fray and ohe of mare Riees, oies of odzle bund s may e irstdledwithin the sipening. The tetd numicer of
throughnoenetrants s deperndent on the size of the opening ard the ypes ard sizes of the peretrant. Any combbination of the penetrants descrilbed
el mcty e used provdded that the fdlowirg porametears relaive to he anrular spoces are madntadned. The annd o sipace between calde troy
ond dl other penetrarts shall e min 3 ine (74 mm). The arnedor space between indiddod codles and cdde bund es shdl e amin 172 in. (153 mm))
The cnirulor spoce between indiddod cdoles ond cod e bundes and other peretrants shal e amin 172 in. (13 mm) except that amin 2in. (51
i) shdl e maintdned betweaen the oot es and Soptoer pes and tuces gredter than Qrem Jin. [(Fémim ] dam and steal andiren Ziees and
cordduits greater thon d b 4 b (102 am] dam. Thea crmar speace etwean metdlic pipes, corauit and tuses and irsulated pippes ond tokees shal
ke arrin 2in. (31 mm). The anrulor space betwean nam 3in [Fanm) dicam [ond smaller] copesr pippes and tuoes and between rem 4 in [102mim)
dam [cndsmdler] stesl and iren piges and corduts shall B min 172 ik (13 mim ) The anmdar scce betweashnom 2in. (31 mim] dicm [(Srd smaller]
mietalic pipss ond conduits shadl e min Qb [point contact] The arnuar sipace bebwesniredated peretronts of the coble tray ond the paipbery
of oppering shdl e min 1/2 00, [13 mm ). The arnuar space between dl other penefrants and the penphery of opening shdl e min O in [ooint
cortact]. Amax carula space inthe sytermn shall e 1200, (5305 mm). Penetrants to e dgidly susoorted onbeoth sides of floor or wdl Gssemidly. The
followirg typas and sizes of penatrants may e vsed,
A Mhetalic Apes — The follewing tioes of metdlic pipes, tulees or conddts may ke wvsed:
1. Copper Tubing — Mot ain. [152 mim) diam [or stndler] Tyiee L [or beonder ] Copeer tuoe,
2. Copper Fipe — Morm &in. [152 mim) dam [of smddler] Regular [or haoder] Copoar (e .
3. Stedl Ppe — Hom 24in. [810mim )] dicm [or smicller] Schedue 0 [or heopder] stesal pipe.
4. Iron Pipe — Horm 24 i, [alOrmim) o [or smddler] cost or dudctile iron pipe.
5. Condul — Mom 4in. [102 mim] dam (or smdler] electic metdlic tubing [EMT] or nem &in. [152 mm)] dam for smdler | rigid steeal
cordut.,
B. Cables Bundles — (o i [102 i ] Sam tightly bund ed cddles. Any combbination of the follewing tyioes and sizes of cdloles may ke
used:
1. e 500 konil sirgle coptoar of duminum corauctor power cdddd e with fhermepdast c insulation and palwdnd choide [PYC)
jock et
2o 300 ar Bo L 24 AWG copper condactor telecommun cafion codes with PYC insulafion ond jacket material.
3. Mo 7 C copper conductor Mo, 12 AWE muti-conductor power ond control cddes with PYWC or crossdirked polyethndens
[P E]insulation ard PYC jocket.
4, At e fiear cppticd commun cation odoles jacketed with PV C o bandig G mcix outsice dam of 172 00,
A KR 3T Me, 12 AWG steel clad oalde with copoer conducton and PYC insulation matend.
C. Individuval Cables — Any of the following tvipes ard sizes of indiniaud (rern-bunded] cooles may be wsed:
1. o 34 C M, 200 AWG [or smdler] copoer condactor PY Cjacketed durmirarm Clad or steel Slad TECK 90 ool 2.

2. Through Penetrating Product™ — Any cables, Armored Cable+ or Metal Clad Cabkle+ currently Classified under the Through

Penetrating Product category.

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

3. Max 500 kemil single copper or aluminum conductor power cable with thermoplastic insulation and polyvinyl chiloride (PVC)

jacket.

4. Max 300 pair No. 24 AWG copper conductor felecommunication cables with PVC insulation and jacket material.

5. Max 7/C copper conductor No. 12 AWG multi-conductor power and control cables with PYC or cross-linked polyethylene

{XLPE) insulation and PVC jacket.

6. Mulliple fiber oplical communication cables jacketed with PVC and having a max outside diaom of 1/2in.

7. Max3/C No. 12 AWG steel clad cable with copper conduciors and PVC insulation material.

8. Max 4C/750 kemil {or smaller) aluminum or copper conductor metal clad cable with aluminum or steel armor, with or without

PVC jacket.
D. Cable Tray™ — (Not Shown) — Max 24 in. (610 mm) wide by 6 in. {152 mm) deep open-ladder steel or aluminum cable fray. Aggregate
cross-sectlional area of cable tray 1o be max 40 percent of the cross-sectional area of the cable tray based on a max 3 in. cable loading
depth. Any combination of the types and sizes of cables described in ltem 2B may be used. Cable fray to be rigidly supported on both
sides of floor or wall assembly.

3. Pipe Insulation — (Oplional) - Pipes and tubes of the sizes nofed below may be provided with one of the following types of pipe insulations::
A. Pipe Covering* — Nom 1-1/2 in. (38 mm) thick {or thinher) hollow cylindrical hecavy density glass fiber units jacketed on the outside with
an all service jacket for pipes with a nom diam of 8 in. (203 mm) (or smaller) or tubes with a nom diam of 4 in. (102 mm) (or smaller).
Longitudinal joints sealed with metal fasteners or factery-applied seli-sealing lap tape. Transverse joints secured with metal fasteners or with
butt tape supplied with the product.
See Pipe and Equipment Covering - Materials (BR GU) categery 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
o Smoke Developed Index of 50 or less may be used.
B. Pipe Covering* — Nom 2 in. (51 mm) thick {or thinner) hollow cylindrical heavy density glass fiber units jacketed on the outside with an all
service jacket for pipes or tubes with a nom diam of 2 in. (51 mm) {or smaller). Longitudinal joints sealed with metal fasteners or factory-
applied sel-sealing lap tape. Transverse joints secured with metal fasteners or with butt tape supplied with the product.
See Pipe and Equipment Covering - Materials (BR GU) categery 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 Fliame Spread Index of 25 or less and
a Smoke Developed Index of 50 or less may be used.
C. Tube Insulation-Plastics+ — Nom 1 in. (25 mm) thick {or thinner) acrylonitile butadiene/polyvinyl chloride (AB/PVC) flexible foam
fumished in the form of tubing for pipes or tubes with a nom diam of 2 in. (51 mm) (or smaller).
See Plasfics (QMFZ2) category in the Plastics Recognized Component Directory for names of manufacturers. Any Recognized Component
tube insulation material meeting the above specifications and having a UL 24 Hammability Classification of 24-5VA may be used.

4. Firestop System — The firestop system shall consist of the following:
A. Packing Material — Min 4 in. (102 mm) thickness of 4 pcf (64 kg/m2) mineral wool batt insulation tightly packed into the opening asa
permanent form. Packing material to be recessed from top surface of floor or both surfaces of wall to accommodate the required
thickness of fill material.
B. Fill, Void or Cavity Material - Sealant™ — Min 1/2 in. (13 mm) thickness of fill material applied within the annulus flush with the top surface
of the floor or both surfaces of the wall.

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

System Mo C -AJ-2567 — 2 HR CONC RETE FLOOR AND Cnl WAL -FPLASTC MPE
Felotuary 21, 2012
F Rafing —2 Hr
T Ratings —0, 1-1/4 and 2 Hr (See em 2)
L Rating & Ambient — Less Than 1 CRli/sq f
L Rating At 400 F —4 CFlh/sq ft
W Ratling — Class 1 (See ltem 4}

1. Roor or Wal Assembly — ivin 4-172i0 [114 ) thick reinforced lightwesight of normd weight [100-150 pef of 18002400 ka/m?] concrate foor of
ity v [127 mmim ) thick reinterced lightasight or monmc weaight [100-150 et of 1800-2400 kg in?] corcrete wdl O Wadl may dso ke constractad of
<y UL Classified Concrebe Blocks™ Aoor may <ise e constructed of any bin. thick UL Clossified bollew core Frecast Concrete Unis. iice: Jicam of
Spzenitg s 4 in [102 mm).

%es Concrete Bocks [ZAZT] ondd Frecast Concrete Units® [ CFTY ) coateg oies it the Fre Rasistarce Directory tor normes of rmorsstoctorers,

2 Stedl Seeve — [Cppticnd] Mam 4in. [102 mim) diarm [or smdler] Schedule 40 [or beonder ] steel pipee cost or grouted into foor or wdl aesembdy, flush
with floor or widl surfaces or exterd g max 3 in. [76 mm)] doowe the floor or lbeyond ootk surfaces of the wdl. The T Roting for the firestop system iz 2hr
axcet that when the steal slease is provided. if the steel sleene is instdled flush with Iboth sudaces of the foor or wdl, the T Rating of the firestop
systamis 1-1/4 by If the steal sleene axtendk bavond the fo iz swiace of the fleor or Iboth sutaoes of the wdl, e TRating of the firesto systamis O br.

3. hrough Penefrants — Cre noenmeatdic gipe to beirstdled ather corcenticdly or eccerticdly within the frastep system. The annlor space
between pipe and sleese [Rerm 2] shdl B2 ik 14 ine [amm] te e 1-358 ine (35 rmim). Whensteeal sleese [em 2] ot prodded, he anndor space
between pipe and peniphery of opening shall e min 0 in [zoint contact] to max 1-5/8 in. [41 mm). Fipe 1o be dgidy supported on bothisides of loor
or widdl cesembly. The following types and sizes of normetdlic pipes may e used:

A Folyvingl Chioride [PV C] Fipe — RHam. 2ing (51 mm) diam (o snddler] Schedule 40 salidhcore of cellular core PYC Hiee for wse in Slosed

[Erocess of suopdy ] of vanted [dhrain, wioste of went] gilpirg system.

B. Chionnated Polrvinyl Chioride (CPYC) Fipe — Mo 2 in. [51 mim ) <o [or simdler] SDR1TF CPWC gipe for vsein Closed [orocess of supgly]

o wented [drdn, waste of vent ] picing systams.

Z. Bgid Honmetalic Condul + — Mam 2 in. [51 mim) <iam [ersimdler] Schaeduds 40 PY O conduatinstdled in accordonce with Aricle 347 of

the Nationd Bechioal Code [HFPA 70

D Crossinked Polyethylene [PEX] Tubing — Hom 2in (A1 mm ] dicem [or srmaller] S3DR 9 PER fubbing for wse in closed [fprocess or suppgdy]

[Ciirg systems.

4. Aredop rstem — The firest o system shdl coreist of the fellewing:
A. Pocking Matenal — vt 4 0. [102 mim] thickress of min g 2of (64 kg /m?] mirerd wosl kbaft irsulation fitmly packed inte opaning <5
enmarent femm. Packivg matend to e recessed from top suface of foor or oth surdfaces of wdl to accommodats the reauired
thickress of fill matericl. When precoast concrete urits are wsed, macking matend to e recessad from o suface of floor b accoemmodate
the recired thickress of fill materid and 1o be installed flush with bottorm sudfoce of floor.
B. AN, Yoid or Cavily Mhaleral” — Sealant — Min 152 000 [13 mim] thickress of fill maten d gpplied within the anrwulus, flosh with o sudace of
oot of koth surfaces of wdl assemicly, Addtiondly, Fotn 1/2 00, [13 mim] ead of il matend applied between concrete ond penetront
interface. When W Raling is required, the 1/2 in. (13 mm) depth of fill material shol be recessed min 1/4 in. & mm ) below top surface of floor
1o accommodate addiional sealant ftfem 4C)L

HILT CONSTRUCTION CHEANCALS, DIV OF HILTH INC — F5-Cres Seddant

Z. Al Void or Caviy Material® - Sealant — [ Dptiondd, Hot Shown] - When min anrolor spaceis 351 ain (48 mim] and wker the F-Cre
Sealont [Herm 4B is recessed 1idin. [Smm)] from the fop sudoce of the floor, amin 174 in. [§mm) thickress of CP 84 Seglont may bs
Speplied within the annlos, Aushowith top surfacs of foor, to attdin the W Roting . W Rating app ies only when C P 404 S5ealant is used.

HILT CONSTRUCTION C HERNC ALS, MY OF HILTNINC — CF 804 S=alont

System Mo. C-AJ-5096-2HR COMCRETE FLOOR AND CMW WALL - IETAL FIPE W/FG INSL
Febrary 18, 2008
F Rafing — 2 He
TRafing — 0 Hr
LRafing & Ambient —4 CFW/Sq R
L Rafing Af 400 F— Less han 1 CF/Sq A
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1. Aoor or Wal Assembly — iib 2-172 0. [ &4 mim) thick reinferced lighbtasight of rommalwsight (100150 12of or 1800-2400 Eafm?] corncrats, Wl may
dse be corstrocted of ariy UL dogsified Concrete Bocks™. Mox dam of oppsning is 18in. [457 mm).
Se= Concrete Blocks [CA7T) cotegary in the Are Resistarce Directory for names of manufacharers

2. hetalic Skeeve — [ Oofiond] — Hom 15in. (457 mim) dicm [or smaller] Schedde 10 [or heoder] steel pipe.

3. hrough Penefrants — Cre mstdli < 2ige of hiting 12 e instdled sither concenticdly or eccenticdlly within the firesto systarn . Pige o tubitg to
e rigicy supeottad on both sides of foor orwdl assemizy. The following tviees and sizes of meatdlic pipes of uking may ke wead:

A Steel Fipe — Horm 12in [305 mm)] dicrn [or simdller] Schedds 10 [of haondar] steal pipe.

b. Copper Fipe — Morm &in. [152 mim) dicim [of smddler] Regular [of baonder ] Coppser ipe.

C. Copper Tubing — Hom dirne (152 rm ) diam (o smatller] Teiee Lor heorder] copeer habing.

4. fipe Covering — Min 17200, [13 mm] fo mces 1-1/2 0h. [35 mm) thick ballow cylindhicd heony density [min 3.5 pof of S8 kadm?) aloss filser urits
jacketad on the outside with an alls ehdce jocket. Lorgitoadival joints sedled with metd fasteners of fTactory-aoplied, selfseding oo tooe. Transwearse
Joint secwred with metd fosterers o with ot tape supplied with he product, The cnbwlar space etweasn the insulated pipe and the edge of the
petiphery of g spening shdl lbaemin 1210 (13 mm) e amax 1-705 in. (48 mm).
L=z Pipe lquipment Covernng — Materials — (BRGU] categary inthe Buildrg Wotends Directory for nameas of morafochorers, Ay pipe
coveting mateid mesting the doows specifications ard bearing the UL dassificati on Morkirg with o Barme Spread bddex of 25 orless ard
o Srmoke Denseloped Index of S0or less may e used,

5. Aredtop System — The firestop systermn shdl corsist of the following:
A, Packing Mhateral — #im 1-1/2 000 35 mim) thickress of min 4 ot [(84k 3/m3] miterd ool aft insdation ftmly packed inte opering <5 9
ermnarent form, Pocking matei d to e recessed from fop suface of foor of fom oth surfaces of wdl oF reguired to accommedate tha
recpired tickress of 1l motend.
b. All, Yoid or Caviy Matenal — Sealant — ik 1 in [25 mim )] thickness of fill mate idd goplied wathin the areuus, flusk with tofe sorface of
floor oF with both surfaces of wdl .

HLN COMSTRUCTION CHEANC ALS, DIV OF HILT INC — Fi-Oree Sedont

System Mo. C-AJ-7111 - 2HR CONCRETE FLOOR AND CAAU WALL - METALDUCT - RECTANGULAR
Septermizer 09, X005
F Rating —2 Hr
TRating —0 Hr
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1. Aoor or Wal Bssembly — in 2-172 i [84 o] thick reinforced lighhweight of roermclweight (100150 pof or 1800-2400 kafm3] corcrete foor or
min 3ir. [Famm] thick reinterced lighteresight or nemclweaight [10001 50 ot or 1800-2400 k g/m3] concrete wdl, Wall may ds o e corstrocted of any
UL Clzssified Concrete Bocks™. Mo oreq of opening is 70 sqft (0,88 mPPwith max dmersion of 32 in. (813 mm).

2= Concrete Hocks [ CAZT) cotegery in the Are Resistarnce Directory for names of manutactueears,

2. 8ted] Duct — Mice 30 by 30 . [F& by 762 mim ] Mo, 24 aouge [or heoder] steel oot Ore duct to be instdled within the firestop systam with amin
idin. [&mim] e max 1-5374in. 44 mm] anrdar sieace. Stesl doct fo e dgidy supooted onbzothisides of floor or wdl Qssemiy.

3. Frestop System — The firestop system shadl corsist of the following:
A& Packing Mhatenal — Win 2 in [51 ) thickeess of mrind pef (84 k92 minerd wool ot ifsuation firmly poacked inrte goening o a
pemmarent form. PFocking matend to e recessad from top suface of foor or rom both surfoces of wdl o reguired to gccommedate the
reqpired thickress of fill matend.
B. RAll, Void or Cavily Matenial — Sealant — b 172 i, [13 mim] thickress of 1l maten d goplied withit the cnruos, flush with tep suriace of
fioor of with leoth surfaces of wedl,

HLN COMNSTRUCTION CHEANCALS, DIV OF HILT INC — F3-COre Seddant
C. Steel Angle — Min 2 in. (51 mm] wide by 2 ine (31 rm ) bigh Hoo 18 gauge [or heonder | steal angle oot to it the contour of the duct with o

mir 14 i, [dmim]lop on the fop sudace of foor or an both surtaces of wdl on dl sides of the opening. Legs of angles secured fo duct with
M. & by 53f4 im. [19mm] long steeal sheet metal sorews soacedma ding (102 mm) OC,

System Ho. C-AJ-1421- 2 HR CONC RETE FLOOR AND CAnl WAL - METAL APE

Al 28, 2004
F Rating — 2 ard 3 Hr 5ee lem 4B)
TRating — 0 Hr
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SECTION AA

1. Aoor or Wal Assembly — ivir 4-1/2in. (114 mm) thick reinforced lightweight of netmd seaight [100-150 o1 oF 1800-2400 kg/m2] concrate, Wl mar
5o e corstrocted of anw UL Qossifizdd Concrete Bocks™, (vicr: diom of cpenivg iz &ine [152mim ).
tee Concrete Hocks [ ZA7T) cotegory in the Are Resistarce Directory for names of manutachoeers,

2. Mhetallic Slkeeve — [ Opfiond] Hom din. [152 mm ) darm [or smicdler] Scheadole 40 [or beonder] stesl sleeve oast or groutedinte foar or wdl assemizhy,
flush wiith floor or wall surfcces.

3. hrough-PFenetrant — Cne metalic gipe or condut to beirstdled ather corcenti odlly or eccentricdly withing e frestop system. The anndar
sppdce between gipe, fuoe or conduit ard perpbery of oppening shdl k2 min Oin. [0 mm) [point contact] to max 5508 in. [137 mm). Fipe or corduit
to e igidly suspotted onlboth sides of foor of wdl cesemily, The fdlowing tyioes and sizes of metdlic pifees of condits may e used:

A Seel Fipe — Fotm din, (102 ) Siam [of simaller] Schedde 10 [of heander] stesl Hipe,

B. Iron Fipe — Mo 4in, (102 mim] dicm [oF smaller] cost or ductilairon pise.

Z. Copper Fipe — Mam 4in. [102 mim] dam [oF smadler] Reguar [of haondar] coposr e,

[, Copper Tubing — Mot ik [102 mrmm] diam fer sindler] Tyies L lor baopdar] copoer bubbirg,

E. Condud — Mo 4 in. (102 mmirm] <iarm fer simdler] stesl conduit,

F. Condut — Fom din [102 o) <lam [or smddler] steel electicd metdlic fobbing [EWT.

4. Frestop System — The fires to systarm shall corsist of fhe following:
A Packing Material — Vim 4 in. [102 mim ] thickress of min 4 pof (84 kgdm?) mirerd woeol battinsulation fimmly packed infe opening o a
pemmarent fomm. Facking matend o be recessed from top suface of loor o from both surfaces of wdl o5 required fo accommedate the
reqpiired thickress of fill maotend.
. All, Yoid or Cavity Matedal” - Sealant — Vin 174 i (&) thickness of fill matenal agoalied within e crnous, sk with fope saaface of
oot of with oth surfaces of weddl, For 3 He rated ssemidies, amin 1/4in [amim] <am kead of fill mateial shdl e gzplied at the
corcratefpipe intarface of the point contact lecation onthe top suface of feor ard o both surfaces of wal,

HILT CONSTRUCTION C HEWNWC ALS, DIV OF HILT INC — F5-ONE Sedont or CF 804 S f-Leveling Rrestop Sedant. CPa0d shdl e wsedin foer
aopdicotions orly.

2

System Mo, W-1-5143 - 1 HR AND 2 HR GY PSUM SHAFT WALL - METAL PIPE W/ AB/PYC INSUL
SeptemberCl, 2005
F Ratings — 1 ond 2 Hr Be= Hems 1 ond 5]
T Rating — 1/2 Hr
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SECTION A-A

1. Wall Assembly —The 1 orZ hr fire-rated gypsum boardfztud wall assembly shall be constructed of the materialz and in the manner described in
the individ val U400 or WaADQ Series Wall or Partition Design in the UL Fire R esistan ce Directory and shall include the following conztruction features,
A Shods —"C-T" shaped stods 1-03/3 in. wide by 2172 in. deep, fabricated from 25 M35 gabssteel, spaced max2d in. OC,
B. Gypsum Boards® — Orne laver of rom 1in, thick, 24 in. wide gypaum liner and one or tvo layer of nom 378 in. thick. 4 ftowide gypzum
b oard with square or tapered edges. The gypsum board type, number of layers, fastaner type and sheet oientation thall be az specified in
the indivdual Wall and Parition Desigr. Max diam of opening iz 4 in.

1A Wall Assembly — 22 an alternate to the gbove wall agembly, the 1 or 2 Hr fire rated gvpzum b oardfetud wall azzembly shall be constructed of
the material: and in the mannerzspecified in the individual U300, 400 or V400 Series Wall and Padifier Designs in the UL Fire Resistance Directory and
shallinclude the following construction features:
A Studs — Wall framing may consist of eitherwood studs orsteel channelstuds Steelstuds te be min 2-1/2 in. wide and spaced max 24 in.
OC. Weodstuds to consit of nom 2 by 4 in. lumberspaced 18 in. QOC,
BE. Gypsum Boards® — Thicknesz, type, number of lavers and fasterer as required in the individual Wall and Partition Dezsigr. Max diam of
cpaning iz 4 in.
The hourly F Rafing of the firestop systemn & equal ta the hourly fire rating of the wall assembly in which it is installed.

2. Matalic Sleeve — Max 4 in. diam cylindical sleewve fabricated from min 0.014 in. thick (28 gavge] galbysheet steal and having a min 1 in. lag aleng
the longitudinal zeam. Length of ztesl deave to ke equal to thickn ezz of wall. Sleeve ingtalled by coiling the sheetztesl te a diam emaller than the
throu gh apening, inseting the coll through the opening and releazing the collto letit uncol againzt the circular cutoutsin the gyvpsum board layers.
Sleeve may alzo be formed of Mo 8 steel wire meash having aminl in. lap along the longitudinal seam.

2. Through Penstionts — Cne metallic pipe or tube to be ingtalled either concenrically or eccentrically within the firestop system. Pipe of tubing to be
ngidly supp orted on b oth sides of the wall gssembly. The following type: and sizes of metallic pipes or vbing may ke vsad:

A Copper Tubing — Mom 1 in. diam [orzmaller] Type L copper tubing

BE. Capper Pipe — Mom 1 in. diam [orzmaller] Regular [orheavier] copper pipe.

4. Tube Insulalion — Plastics+ — Maom 374 in. thick aorvlonitrle butadienefp ohvvinyl chlonds (BBPVT] flexble foam furniked in th e form of tuking.
The annularspace between the insulated pipe and the pedphery of the steal sleeve shallbe min 144 in. and max 1-1/5 in.
See Plastics+ [QMFLZ categoryin the Plastics Recognzed Component Directory for names of manufacturers. Any Plastics Recognized
Compaonent ubea insulation matenal meeting the above specifications and having o UF4 Flammakility Clasification of 24-80A may be
ugzad,

4. Fimlastop Systemn — The firestop system shall consist of the following:
A Packing Matenial — Miin 1-5/G or2-1/4 in. thickness of min 4 p of mineral woolbatt insulation firmly packed inte sleewve on oneside of the
wall gz a pemmanentform for 1 and 2 hrwalls, respectively. Packing material to be receszed from the room side of wall as required to
daccommodate the requirad thickness of fill material Ik altem ate wall aszembly, packing matenalte be flush with sitherzide of the wall and
b e recessed from the otherside of the wall to accommaodate th e required thickness: of fill matenal.
BE. Rll, Void or Cavity Matedal® — Sealant — Min 1-1/2 in. thickness of fill matenal ap plied within sleewve, flush with reem wurface of wall or
aitharwall surface in th e alternate wall aszemb by,
HILM CONSTRUCTION CHEMAICALS, DIV OF HILT INC — F5-OME Sealant

B. Packing Material — iMin 3-1/4 in. (83 mm) thickness of min 4 pcf (64 kg/m3) mineral weol batt insulation firmly packed into opening as a
permanent form. Packing material to be recessed from finished surface of wall to accommodate the required thickness of fill material. In
alternate wall assembly, packing material to be flush with the side of the wall opposite of the side from which the wrap stipis recessed.
Packing material o be recessed from the other side of the wall to accommodate the required thickness of fill material.

C. Fill, Void or Cavity Materials® - Sealant — Min 1/2in. {13 mm) thickness of caulk applied within annulus, flush with finished surface of wall
assembly. In alternate wall assembly, min 1/2in. (13 mm) sealant applied within annulus flush with the surface from which the packing
material has been recessed

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

System Mo. C-AJ-1291- 2 HR CONCRETE FLOOR AND CinU WALL - IRETAL FIPE
Decearmizer Od, 2001
F Rating — 2 Hr
TRating —0 Hr

l-v--a- A 0

SECTION A-A

1. Aoor or Wal Assembly — Min 2-1/2in. thick reinforced lightwesight or ronrmd weight [100-1 50 oof] concrete, Wall may dso be corstructed of any
UL Clzgssified Concrete Bocks™. Mo dam of operning is 30-F/5in.
tee Concrete Bocks [CAZT] categery in thea Are Resistarcs Directony for nameas of manutfacturers,

2. hrough -Penetrant — Cre metallic pips of conduit e ke irstolled dther concentically of sccanticaly within the firasten swtem. The anrulor
space betwean pipe of condudt ard perphiery of ofpsring shadl e mir i fo max 78 in. Fipe or conduit to e dgidy susporte d ar o th sides of
foar or wdl assermbhy. The following tioes and sizes of metalic pipes or corcaits moy ke vsed:

A Steel Fipe — Mom 30in. dam [or smdler] Schedule 10 [or heonder] steal pipe.

B. Iron Fipe — Mo 30in. diam [or smdler] cast or ductile iron pipe.

Z. Copper Fipe — Mom din. dicim [of smaller] Reguiar [(of heonder] copser pise.

D. Copper Tubing — Motm &in. dam [(of smclar] Tvpe L [or haandar] copoer tulsing.

E. Condul — Mot ain. dicen [of smcdler] stesl conduit,

F. Conduit — Mo 4 in. darm [ smcdler] stesl electicd metdlic tazing [EMT).

3. AR, Yoid or Cavily Mhalerial” — Sealant — Wi 152 0 thickress of fill mmatenid aoplied within e anrolus, flusk sith top surfoce of floor or with both
surfaces ofwddl, At the point contact locdtion between pipe and conarete, amin 1/4in. dam bead of il matenal shall b2 goplied ot the
cohdretefpice interface on the fop suface of 1o or and enlooth suataces of wdl.

HLN CONSTRUCTION CHEAMC ALS, DIV OF HILT INC — F5 — ONE Sedart

System MNo. W-1-5244 —1 HR AND 2 HR GYPSUM SHAFTWAILL - INETAL PIPE W/ FG IMGL
Septermizer 01, X005
F Rating —2 Hr
T Ralings — 0 and 34 Hr (See Hem 4]

s
CH

Section A-A

1. Wall Assembly —The 2 b fire rated sharft wadl cesembdy shddl e corstrocted of the mateids and in the manrer spedfied in the incivicld oo or
WA Series Wil o Porfition Desigrs in the UL Are Resistance Directory and shdl include the following corstroction fectures:
A Steel Studs — C - H of C - Tshagoead shuds, 2-17200, [84 mim]wide by 1- 11210 [35 mm) deep, spaced 24 in, (810 mim) OC,
B. Gypsum Board™ —1 in. [25 mm) thick gypsun koard liter parels, suoplied in roem 24 in. (610 mim] widths and ire tddled wveri cdly o
spradifiedin the irdindcod LE00 or V400 Seres Wl ard Partifion Desigr. Mo dam of openingis 712100 (191 mm).
C. Gypsum Board™ — Twe layets ofmin 172 in. [15 mm ) thick gwosum zoard o5 soecified inthe indhddud LE00 of V400 Setes Wall ond
Paritior Desiar. Wiox dam of eperirg is 7- 1200, (191 mim ]

14. Wall Assembly — A o dfemrate to the doowe wdl assemibly, the 2 H fire rated gypsum oardf stod widl cesemily shddl e corstrocted of the
mtenials and in the marner specified in the indddacl LS00 or LoD Seres Wal ond Parition Desigrs inthe UL Are Resistonce Directony and shdl
inchade the fallzwing corstruction factures:
A Shuds — Wall framing oy corsis tof eithear wood shuds or stesl chanreal shuds . Sted stock to e min 2-172 i [&4 mim ) widke ond sioaced
e 24 im. [Sl0mim ] OC, Wood stuck o corgist of ot 2 by 4. (81 By 102 mim ] umkzeer siecced 1ain, (408 mim] OC,
k. Gypsum Booard™ — Thickress, typoe, pomibzer of layers and fasteners o required in the indvdad Wal ord Portition Design, o o of
appeningis 102 in (191 mm).

2. Sted Seeve — Clindricd sleewe fdoroated from rom 0012 in. [2.49 mm) thick [or lighter] adw sheet steel and bordng amin 1 in [25 mm) 1o
dong the longitudnd secam. Length of steal sleewe o e agud to thickness of wdl such that, whenirstdled, the aenck of the sleewe will be fush with
adch wdl surtace . ileewe irstdled by ooiling the sheeat stesl to o dam smdler than the through opperirg, insering the ooil throwgh the sleening and
reledsing the ool tolet it uncol agdrst the circular cutouts in the gyipsum boord loyers.

3. hrough Penelranks — Cre rmetdlic pipe o tuboe instadled within the firestop systerm. Fipe or tues to e dgidy suoported on both sides of wdl
assermby. The following tvioes of metdlic pipes or holees may e used:

A Seel Fpe — Hom 2in. [51 mim)] diam for smdler] Schedule 5 [or beavder] steel pipe.

E. Iron Pipe — Hom 2in. (51 mm) dicam [or smdler] cost or ductile iren pies.

C. Copper Tubing — Mot 2. [A1 mm ] dicrn [ stnaller] Twea L [of heoder] coptear fuling.

D. Copper Fipe —HMom 2 in. [51 ] dam [of smadler] Regular [oF haonder] cofper e

4. fipe Covering — Mo 2in. (51 mim ] thick hadlow oinaicd beacrey dersity gloss filer units jocketed on the outside with on dl sendce jock et
Longitodind joirts seded with metd fosterers or factony-aptlied self-sedirg lap fape. Trarswerse joints secured with meta fasteners or with butt fogee
sl ed with product. Anrulor spoce between the pipe covering and sleewe shdl b2 ik 31 800, [5 mm] o max 137 T40n. (21 mm).

%2e Fipe and Equipment Covering-hatenals (BRG] category in the Buildng Motends Directory for nomes of monufacturers. Ay pipe coveting
mateial meeting the doowve speadfication: and eaing the UL Clossitoatieon Marking with g Rame Soread wdue of 25 or less and O 3noke
Denvelopad wabse of 20 or [ess may e wsed,

Thee T Roting <f the firestor system is dependent woon the thickness of the pipe coveting. ibe nom thickness of the pipe covering 15 2in, [31 mim).
thez T Rattingg is 354 b, 1T e nomindd thickbess of the Diee coveting s less than 2000 (51 mml the T Rating is O b,

5. Frestop System — The firestop system shall corsist of the following:
A HI Void or Cavily Malerak™ - Wap S$hip — Hom 371400, (5 mm) thick inbumescent matenal suslied in 1- 3704 in. (45 mim)] wide stipps. Cre
Iayar of wikcts strife fighdly wraoeed around pifpe coveting and held ib oo sifien wing togee, Wras st fo e recessad goorex 3/4 in. [19mm )
from finisked suface of wdl [Ifam 1C] such that the leading edae of widgs st is fush withy inber suface of awesum o ord liner parel [Heim
18], b citemate wall cesemibly, the wrd st s 1o be recessed Oopprex 354 in. from either surface of wdl aesermizly.

HLN CONSTRUCTION CHEAMC ALS, DIV OF HILE INC — CF &43E Wirap Strig
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System Mo. W-1-5060 —3 HR CIAU W ALL - CABLE BUNDLE

July 18, 2011
F Rating — 2 Hr
TRating — 0 Hr
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1. Wal Assembly — vin Sin. (127 mm) thick reinforced lightweight of nermd sweight [100-150 of or 1800-2400kd,/m?) concrete, Wl may odso be
corstucted of any UL Classified Concrete Bocks®. Wo darm of apening is 40 (102 mm). e diam of epering i3 5-102 000 (138 mm ) when sleswss
[lferm 2] is employed.

tee Concrele Bocks [CAZT) categoty in the Are Resistance Directory for pames of manufachirars

2. Sted Sleeve — [Cptiond] — Mo 4in [102 mm] <icm (o stnaller] steel elacti ool meatalic tucing [EMT] of Schedule & (of hecnder] stesl pipe of min
001 8 hick [28 MSG of 0.4 mim) gdd v steel sleewe fictian fit or oo tinte wdl flush withowall surfaces. When Schedule 5 steel pipe of EMITis used, sleanwss
rcy externd v to 18in, (457 mim] bavend the wadl suafaces, b onoptiorwhen Schedus 5 stesl pipe of BT is wsed, slesve may externd contimucusly
beyond ore wdl aurfoce.

3. Cables — Agaregate cross sectiond areq of cdoles fo lbe max 45 percent of the cross secliond ared of the opening. Caloles installed sither
concentricdly or eccentricdly within the firestop systern. The anrular space between colbles and the penphery of the opening shdl ke min G in
[foint contact] fo max 1 in, [25 mm)]. Coidlss to ke ngidy supieetad on both sides of wal assemizdy. The following tvoes of coitles may e wed:

ALTIC Mo 12 AW G o e with PV insudation ond outer jacket,

B oo 25 pair Mo, 24 AW G telephone caltle with PYC irsulation and outer jacket.

o RS 59 [or srnddler] cocrdal cdddle with polyettod ene insulafion ond PY Cjocket.

D o RG & coadd coble with fuchinated eftvders insuation and jacketing.

E. iultide 24 filber opptic communication cdd e with PV Cjadcket, hove amax outside dam of 5/8in. [14mm).

F.iiors four e Moo 22 AWS Cot 5 of Cat & compputer cololes,

. Through Fenefraling Product—ivice three copiear comactor Mo, & AWG Metal-clad Cable+.

AFC C ABLE SYSTEMS INC

H. Theough Penetrating Product” — Ary <cidd=s, ihetal-Clad Cable + or Amored Cable + currertly Jossified vnder the Trough Penetrating

PFroducts category.

%ze Thiough Penetraling Produdt [=HLY) category it fhe Rre Resistoncs Directory for normes of manusfochorears.

4. All, Void or Cavily Materdal” — Sealant — Min 575 i, [14 mim] thickness of il matend godied within arrdus, fusk with both surfaces of wal
chsamisly. A addtiond 1,2 in. (13 mm)] bead of fill matetidd skl e coplied around the patimeter of sleeve on bothsides of the wdl when sleewa
axterndh eyord surface of wdl.

HLT COMSTRUCTION CHEANCALS, DIV OF HILMINC — CPa01 5 Seclont, CPEG Sedant, F3-OME Sedont or CRA1E Putty
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System Ho. W-1-5042 —1 HR AND 2 HRE CAnU WALL-AMETAL FIPE W/ FG IHNSL
Moy 30, 2012

AMNSIULI4F? [ASTWh B314) CAN/ULC 5115

F Ratings — 1, 2ard 3 Hr [See tems 1. 5and 4) F Rotings — 1. 2 and 3 Hr [S22 lfems 1,3c:nd4]--i
fu‘l’Rc:ﬁr‘ggs — 0, 172 1 end 1-1/4 H [See ttern 3) FT Reirgs — 0, 1/2, 1 ard 1-1/4 B [S2e Hem 3]“ |
i-L Roting Af Ambient — 4 TRV F FH Rafing:s — 1, 2 and 5 Hr [32e ems 1, 2 and 4]
: L Rettitug At 400 F— Less Tharn 1 R S0 B FTH Reotfirggs — 0, 172, 1 and 1-1/4 Hr (322 tem 3]. |
L Roding At Amizient — 4 CEM S FT-.:

L Rty At 400 F — Lass Than 1 TS F |
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SECTION A-A C

1. Wall Assembly — Min 3-3/4. 5 ard 7-1/4in0 [95, 127 and 184 mmim] thick reinforoed lighhweight oF remrmad weight [100-150 pof or 1800-2400 k afm?)
corcrete for 1, 2 ard 3 b rated assemblies, respeactively . Wal may alse e corstucted of oy UL Clossified Concrete Block s*. Mo ol armn of ofpsning s
18-5/8 in. [473 mm).

tee Concrete Bocks [CAZT] categoery in the Are Resistarce Directory for nameas of manufcchorers

2. hrough—Penelmants — Ohe metalic e of wking to beirstdled within tree firestop system. Pipe of tubing 1o e ngidy susported onoth sickes of
wicll chsembdy. The followirg tyioes and sizes of metdiic pipes o tubbing may e used;
A Steel Ppe — Horm 1200 [305 mim)] dicrm (o smaller] Schedde 10 [or heonder] steel pipe.
k. Iron Pipe — Mom 12in. [S058mm ) dam [or smdler] cost or duclleiron pips.
. Copper Tubing — RHom din [152 rm ] dam [or smaller] Tyiee L [or hearder] copioer kking. Whenthe howly Fand FH Ratings of
the frestop system are 3 hu, the nom diom of copper fube shall not exceed 4 in (102 mml
D. Copper Fipe — Mot &in. [152 mimm] diam [(of smicilar] Regular [ haoder] coptear s, When the howly Fand FH Rafings of the
firestop sy stem are 3 hr, the nom diam of copper tube shallnot exceed 4 in. (102 mml

3. Ppe Covering™— Horm 1, 1-1/2 or 2in. (25, 38 or 51 rrm ] thick bollos-codinddicad hecney dersity [min 3.5 pof of 58 ka'rm?] glass filber urits jack eted
o e outside with on dl sendce jocket. Longitudind joints seded with metd fasterners or focton-goplied selfsedling laz taze. Tronswerse joints
secured with metd fastenars or with bott taoe suplied with the prodact, Fer 1 and 2 br Fard FH Rtlirgs, the arnadar sooce between insul ated
enetrant and petiphery of oppening shall e min O in. [peint contact] te max 1-708 in. (48 mim). For S hr Fard FH Rotings, the anrdor sieace shall ks
ity ik [icint contact] to o 1-17 4 in. (32 .

%< Ape and Equipment Covenng Matenals [BRGU) cotegory in the Building mateicds Directery for the names of the manufachorers, Any
e coveling matei d mesting the doowe sppecifications and bearing e UL Clossification Morking with a Rome Soread Index of 25 orless
andd o Srmoke Denselopead Indkex of 50 or less moy e vsed,

The howly T FTand FTH Ratings of the firestop system are 1,2 hefor 1 b rated walls and 1 b for 2 b rated walls. For 3 be rated walk, the howly T, FTand
FTH Ratings when steel and ron pipes are used are 1 he. For 3 hr rated walls, the houry T FTand FTH Ratings when copper penelrants are used are 1-
1/4 he for 2 in. (51 mm}thick pipe covering and 0 b for pipe covering thickness lessthan 2 in. 1 mml

4. Fill, Void or Cavity Material*—Sedalant — For 1 and 2 hr F and FH Rating, min 5/8 in. {16 mm) thickness of fill material applied within the annulus, flusl
with both surfaces of wall. For 3 hr F and FH Ratfing, min 1 in. (25 mm) thickness of fill material applied within the annulus, flush with both surfaces of

willl. At the point contact location between pipe covering and wall, a min 1/2in. {13 mm) diam bead of fill material shall be applied at the pipe
covering/wall interface on both surfaces of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant
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System Mo. W-1-3151 -1 HE AND 2 HR GYPSUM SHAFTWALL - C ABLE BUNDLE
Cctoleer 24, 20046
F Ratings — 1 and 2 Hr (3ee Bems 1 and 4]

TRafing — 0 He
=,

2]

44 ,-r"‘)

SECTION A-A

1. Wall Assembly —Tre2 1 of 2 H fire-rated gypsurm boordfstod wadl assemizly shal e constructed of thae matetics andin tte marner descrileedin
the inchidod U400 of V400 Seres Wodl or Parifien Desiganin the UL Are Resistarnca Directory ond shdl inchade the follewing constraction fectures
A Suds —"C-T' shageed stods 1-5/80n. (41 mim) widke by 2-102 00 [6d mim )] deep, fooi oated from 25 W8 G gawistesl, spaced maw 24 in. [a10
rarmn] Oz,
B. Gypsum Booard™ — Ore layer of nom 1 i [25 mm ) thick, 24 in. [810mm] wide gyosum lirer and one or fees layers of nom 55800, [14mm)
thick, 41t [1.2 m) wide gypsum oard with sgocre o tgoered edges . The 575 in. [1 4 mim] thick gwosum board type, rumibcer of layers,
fastenar tyoe and sheet crentation shdl ke o soedfiedin e indvidod Wal and Paditien Design, o dam of seening iz din. (102 mim)

1A, Wall Assembly — 25 on diemate 1o the doove wdl chsermizdy, tha 1 or 2 H fire rated gosom boardfstud wiall cassemibtly shadl ke corstrocted of
the mmateials and in the marner sipecified in e indaeal LS00, LHOO oF V400 Sanes Wdl oand Padifion Desigrs it e UL Ars Resistance Orectory and
shdl irchuade e following corstraction featores:
A Shuds — Wall frorming mcy corsist of either wood shuds o steel chonrel studs. Sted shock to e min 212 i (&4 mim ] wicke and spaced
micts 24 im. [al G ] O Wiood shock to corsist of rom 2 by dine (51 by 102 mim] lumbeer sppaced 18 in. (4048 mim] OC.
B. Gypsum Board™ — Thickrness, fvpe, rumibeer of layers ond fasteners o5 required in theindvdoad Wdl ond Portifion Design, o dam of
spening is 4in. (102 mm).
The hourly F Rating of the firestop system & equal to the houdy fire rating of the wall assembly in which § & installed.

2. fhetalic Skeeve — o 4in. (102 rom ) diam oylindbicd sleee fobicoted from min 001 ain. (0.4 mim] thick [28 goage) gdvshe et steel and bandng
i 1in [25 mim] 1o daeng e lorgibodng seam . Length of stesl sleews tobe egual 1o thickness of wdl. Jeewe instdled by cailirg the sheet stasl
te a dam smdler han the through opering, insering the ooil through the opening and relecsing the coil fo letit uncoil agdrst the ciroular cotouts in
the gyppsum boardlovers. Seswe may also e formed of Ho. § steel wiremeash hardng a min 1 in, [25mm ] lae dong the longitudined seam.

3. Cables — Agaragate aross-sactiondl ared of cddle in opening 10 e max 33 percent of the cross-sectiond ared of the opening. The chnular
sprcce betwean the cotle bund e and the petiphary of the opening 1o ke min 1 M4 in. (8.4 mm)] te max 34 in, [19 mim). Cakdes to ke ngidy suspeted
<t ot sides of he wddl Qssemitly. Ay comizinction of e fellowing tyioes and sizes of copper conductar cotlas may e wed:
A hoes TP S Me, 12 AWG with polysdrigl cHlerde [PYC) insdafion and jack et
D B Mooe 25 v Mo, 24 AW felaobone code with PYC irsulation o jocket
Z. Type RG 39YU coaxdd coble with polvethylers [FPE) insdotion and PV C jacket.
D, fdtide filber opfical cormmuni ool on ool jacketad with PV C ard banding Qmcx OD of 57810, [1&mim).
E. Wi 35C Mo, 12 AW G copoar coralactor steal clad coole,
. Arz Resistve Codes® - o 1-1040n (32 mim] diam siegls condoctor of mdt cordoctor Tepe Ml calkle, Amin 178 iR [3 mim) separaticn
shddl e maintdired between Ml caltles ond any ether tvipes of cotle,

4. Firestop System — The firestop system shall consist of the following:
A. Packing Material — Min 2-1/8 in. (54 mm) or 2-3/4 in. {70 mm) thickness of min 4 pct (64kg/mA) mineral wool battinsulation firmly packed
into opening on one side of the wall as permanent form for 1 and 2 hr fire rated walls, respectively. Packing material to be recessed from
the room side of wall as required to accommodate the required thickness of fill material. . In altemate wall assembly, packing material o
be flush with either side of the wall and recessed from the other side of the wall fo accommodate the required thickness of fill material.
B. Fill, Void or Cavity Material — Sealant® — Min 1 in. (25 mm) thickness of fill material applied within sleeve, flush with surface of wall.

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

Sysem Ho. W-L-1206 —1 HRE AND 2 HR GY PSR SHAFTW ALL - AETAL APE
August 31, 2005
F Ratings — 1 and 2 Hr (3ee fems 1 and 4]
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SECTION A-A

1. Wal Assembly — Thes firetoted gypsum boordfshed wdl assemicly shdl e coretnactad of the mateids andin the manner deschlbed inthe
imciviciocd OO or W400 Seres Wl and Paritien Designin the UL Are Resistancs Directory and shdl irchads the following corstroction fechuares:
A Suds —"C-T' shageed stods 1-5/8 im0 widke oy 2-172 in. desp, falbicated from 25 MEG godwstesl, spocedmax 24 in. OC.
B. Gypsum Board™ — Ore layer of hotm 1 ik, thick, 24 in wide gyposumn liner chd one of faro [oyers of nom 578 in. thick, 411 wide awosum
Eoard with square or lapered edges. The gypsumn boord typees, numicer of layers, fastener voe and sheet crientation shdl be o speecified
i the inddidcodd Wl ond Porfition Desian, o dicm of epering is 10-1F2 i,

1A Wall Assembly — 25 o diemdate to the dooee wdl Shsamicly, e 1 or 2 H firs rated govosum earddstud wall cesermidy shdl e corstructed of
thes rncterials candin the morner specified in e iy ool 00 LE00 o W400 Sedes Wl and Padifion Designs inthe UL Rre Resistonce Directory cand
shdl irchude e following corstraction featires:
A Suds —Wall framing may corsist of dther wood studs or steel channel studs, Sted studk to e min 2-1/2in. wide and spacedmax 24 in.
Oz, Wiood shack o corsist of nom 2 by 4in, lwmibser spaced 18in O,
B. Gypsum Board™ — Thickrmess, tyee, rumibeer of layers ond fasteners o8 requiredin theindyded Wdl od Portition Design, vice dicm of
cpehingis 10-1/2 in.
The hourly F Rating of the firestop system & equal to the houdy fire rating of the wall assem bly in which i & installed.

2. hetallic Skeeve — Mo 10-1,2 in. diam cylindhcal sleewe fdoicated from min .01 4in thick (23 gauge] galv sheet sted ard bandng amin 1 in e
dorg the lengitudnd seamn. Length of steel dleewe fo loe egod o thickness of wdl . Heewe irstdled by coiling the sheet steal fo a diam smdler than
thes thicugh opering, inseting the ool through e opering and relecsing the coil 1o let it uhcoll agcinst the circular cutouts in the gyissum boord
layars . Jeeve may Ao ke formed of Mo, & sted wire mesh hondhg dmin 1in 1o dong the longi huedng seam.

3. hrough-Fenelrants — Cne mstdlic pigs. conddt or tuing to e instdled sither concerticdly of ecosnicdly within the firestos systam. An
crrlar space of it O i, [point contact] te max 1-778 inG s reguired within firestep systermn. Ape, conduit of uking to ke rigidy suseored onbeoth
sicles of wdl assemibly. The followirg tyioes andsizes of metdlic pipees, corduits or folbing moy ke vsed:

A Steel Pipe — Hom Sine dam [or smaler] Schedude 10 [or heonder] sted ppe.

B. lron Fipe — Mom Sin dam [or smaler] cast or doctile iron gipe.

Z. Comdul — Hom 4 in. dicm [or smdler] steel dectical metdlic tuling or 4 in. dicam steel cordut.

. Copper Wbing — Mom 4in. dam [or smdler] Teiee L [of haonder] copoer tuling.

E. Copper Fipe — Mom 4 in. <iam [or stndler] Reaudar [of heander] coper pipe.

F. Rexible Seel Conduid+ — Mo 2 in. diam [or smddler] fexible stesl corduit,

%2 Aexible fhetal Conduit [D:LT) cotegory in e Bacticd Constuction BEgdpment Directory for normes of maniafachoeers |

4. Aredop System — The firestop system shall corgist of the follewing:
A, Facking Matenal — it 1-5/5 or 2-1/4 in. thickness of min 4 2of minerd woeal Batt inadation fitmly packed into sdleae onore side of fhe
widdl o enmarent fenm for 1 and 2 He wealls, respectively . Packing matenal to be recessed from the koo side of wall o requirad to
goocommedate the ragared thickmeass of fill matend . h altemrate wdl Qssembcly, packing matend to e fush with sither side of the wall and
recessed from the otber side of the wdl 1o accommedate the reguired thickness of 1l matend.
. Al YVoid or Cavity Mialenal —Sealant™ — Min 1-1/2 ik hickhess goplied withiosleass, Tush with the surfoce of wdl A1 the point condoct
lecation between pipe ard wddl, amin 1,02 in. dom bead of il mateid shal e aoplied atf the pipefoall interface.

HILT CONSTRUCTION CHERNC ALS, DIV OF HLE INC — F5-ONE Sedlont
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| F Ratings — 1 crd 2 Hr (322 lfem 1) F Rarfings — 1 and 2 Hr [See ltem 1] |

i .'I'Rclﬁr‘ggs — 0 ond 354 Hr S2e ltem 3) FT Ralirgs — 0 ond 5374 Hr S22 Item S]l -
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| L Rottinig At 400 F— Less Than 1 CRMYsq ft FTH Rctirgs — 0 and 374 Hr See Item 3] |
L Ratirg At Ambsient — Lass Than 1 CRMWS G ﬂ."

L Rcting At 400 F— Lass Than 1 CRMA G5O 1 .
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SECTION A-A

1. Wall Assembly — in S-374in. [959 mim] and Sin (127 mim )] thick reinforced lightweight or nemmad weaight [100-150 2of or 1800-2400 ka i’ concrete
Aquired for Fond FH Rafitggs of 1 and 2 B respectindy, Wil mcny Slie e constracted of any UL Qoksified Concrete Blocks™ o Jiam of oppening i3
/210, [181 mm).

See Concrete Bocks [CAFT] coategory in the Are Resistance Directory for mames of morufochorers

2. hrough Penetranls — Cre metdlic pipe or tubing to e centered within the firesteg sytem. Fipe or ukbing 1o e dgidy sugieorted enlbboth sides of
widdl crsembly. The following tyioes and sizes of metdlic pipes o Tubbing may e wsed:

A Steel Fipe — Mom din (102 rim ] diam (o smadller] Schedde 40 [of haondear] steel pipe.

B. Copper wbing — Mo 2 in. (31 mim] <iam [or stndler] Tyiee L [of beander] copper futing,

C. Copper Fipe — Harm 2 it [51 i) Jiam [of smddlar ] reguar [of haeamdar] cofoer e,

3. wbe Insulation—Fastics+ — in 12 im0 (15 mm)] to max Siding [19 mm) thick acrderitfile butod erefpohndrd chiloide (A8 FY C) flexiidde fooam
furmished in the fonm of tubbing. Anarnmdar space of min 0 in. fooint confact] to max 1-1/2in. (38 mm)is required within the firestop system. When
fube nsuldgtion thickness is less than 3/4 in. (1 mm], the 1. FTand FTH Ratings are 0 Hr.
tee Mashics+ [QMFI2] coateqory in the Recoghized Component Directory for names of marnufacturers . Any Recoegnized Compzonant e
imsAati on matend mesting the doove spedfications ond bandrg o UL 94 Ramimcllity. Clossificafion of 94508 iy e vsad,

4. AN, Yoid or Cavity Mhatefaf—Sealant — Min 575 in. [1amm) thickness of fill matenid gopdied within e anrdus, fuskesd th Both sutaces of wdl, At
thee int contact ke cofion bebwesen pipe covering and wdl, amin 1200 (13 mm ] darm bead of il matericd shadl e appddied ot the pipe
covetingfwdl interface on ot sufoces of wdl

HILT CONSTRUCTION CHERNC ALS, DIV OF HILTH INC — F5-ONE Seclont
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1. Wall Assembly —Thes 1 <r 2 br fire-rated gypesum eardfstad wedl cessmiddy shadl e constracted of the mateials andin the manner spedfiedin the
incivichodd LE00O, MO0 oF V400 Sanes Widl or Partition Design in the UL Are Resistarce Directory and skl indude the falowitg construction featires:
A Shuds —Wall framing may corsist of either wood studs or steel chonrel studs. Wood stuck to consist of nom 2y 4in (51 By 102 mmim)
harnber spcced 18 in [40b mim] OO, Seel shock to e min 3120, [89 mim ] wide ond spaced max 24 im0 [810 mim] OC.
B. Gypsum Board™ — Thickness, tyoe, rumibeer of layers ond fasteners o5 spedfiedin the indvidod Wdl and Pordifion Design, Mox dam of
Spening iz §in (203 mm).

2. thetalic Penetrants — Cre of maore metdlic piees. condits of ubing iretdled corncantiodly of ecosnticdly withiny e sioening. Armudor sioace
between metdlic peretrants and periphery of ppening o e min Qin. [peint contact] to max 2in (31 mm). Anealar seacs betveen metdlic
penefrants, renmetdic penetront ond coldes fo e min 1200 (13 mim ) 1o moe 1-102 im0 (38 ] Metadlic pipes, corauit or hasing 1o e dgicly
supported on baoth sides of wal assemibcly. The followirg tioes candsizes of metalic pipes, cordits or folbing may ke instdled within the opening
A Seel Fipe — Mom Zin (31 mm] dam [or smdler] Schedule 10 [or heander] stesl pipe.
B. Iron Fipe — Hom 2in. (51 mim] dicm [or smidler] cost or ductile iron pipe.
C. Condul — Mom 2 in. (51 mim] darm (o stndler ] i gid s tesl corduit of electicd metdli c tusing [EMT).
. hrough Penetrating Product” — Aexilde Wetd Fiping — The following tviees of steel flexdible metd gas piping may e vsed
1.] Mo 2 ine (A1 mam) dam (o stnddler] steel flexdible metd g iping. Rasiic covetng on Rising may of oy net e ranewed on
kot sickes of floor oF wdl assemiboly.
OMEGA FLEL INC
21 Hom 1in [25 mm) dam [or smdler] steel flesditle metd gor piping. Aasfic covering on giging may of may netbkbe remewvedon
krath sickes of floor or wdl Qssemidy.
GASETE, DIV OF TITEFLEX
3] Mo 2 ine [A1 mam] o [or stnddler] steel flexdite metd 9o iping. Rasiic coveting on Rising oy of nay net e ranewed on
bath sickes of floor oF wddl Qssermibdy.
WARDMFG LLC
The T Rating of the firestop system is 1/2 hr except that when Hem 2Dis vsed, the TRating & 0 he.

3. Bechical Honmetallic Tubing (ENT}+ — Hom 2in. (51 mim] dam [or smdler] EMT formed of PYC, instdledin accordonce with Arfide 331 of the
Mottiond Becticd Code [MFPA No. 70 Mo one ENT instdled concentricdly or eccentricdly within the opening. Anrwlor sooce between ENTond
eriphery of opening to e min 1,4 0n. (& mm ) to mo 2 inG (51 mim). Ard o space betwean BNT and metdlic penatrants of codles 1o bemin 1/20n.
[15 ] 2 o 1-12 00 (38 ], BHT e e ngidy suppeo ded on both sides of the wdl cesamidy.

%< Hecinical Honm etallic Tubing [FEHU] in UL Becticd Constoction Motends Directory for names of marfacharers,

4. Cables — Hom 4 in. [102 mm) dam [or smdler] tight bunde of cdoles. Cdde bundle spaced Oin. [point contact] to 2in. (51 mm) from geriphery
of goering. Cade bunde 1o be dgidy supspored on looth sides of wdl assemibtly. Ary combindtion of the following hioes ard sizes of cddes may e
usedch

AN 200 e Mo, 24 AWG [of smicdler ] copper conductor with polyvirod chiletice [PYC] irsulaticon avd jacket maotendds.

B. tizes 150 Mo, 500 komil [of stmddler ] copeer comductor cdtle with cressHirked polyettodene [KLPE] jock 21,

. MACe 352 with ground Ho, 200 AW [of stmdler] duminum Sonduactor SER calddes with PVIC imsulation ard jackst.

D ivhoe 3 S Me. § AW [or smiddler] copper corductor metd dad ockole,

E Micte 4 poir Mo 24 AWG [or smddler | copper conductor communication calde.

F. oo R cocpial cadle with fluairated ethvlene irsulation ard jocket.

5. Fredtop Srstem — The firestop system shall corgist of the fallawing:
A. HI, Void or Cavity Miatenal” - Sealant — iin 578 in. [1 6mim ) thickness of fill matend aoplied within crndus fush with loth surfaces of
widl, At print contact lecations, aooly amin 1,2 i (13 mim ] dam Bead of il materidd of the penstrantf gwzsum beord intarfacse.
HLN CONSTRUCTION CHERMC ALS, DIV OF HILT INC — F5Cre Sedont
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SECTION &-A

1. Wal Assembly —The 1 o 2 br fire-rated gypsum wdllboord Stud wdl cesemisly shall ke corstrocted of he matenics andin the manner specified in
thes irvciichacd U300 or L0 Serdes Wodl ardd Portifion Designs in the UL Are Resistarce Directony and shadl induds the falowing constroction fectares:
A Suds — Wall framing oy corsist of either wood studls or steel chonrel studs. Wood stuck to consist of nom 2y 4 in. umbeer sipaced 15
in. OC, Steeal shadk to e min 2-1,2 in. wide ond spaced ma 24 in, OC.
B. Gypsum Board™ — 5/5 in. thick, 4 ft wide with sgoare or taoered edges. The gypesum wdlboord tyee, thickness, rumber of layers, fastener
twre aned sheeet otientation shddl ke o5 spedfiedin the indvidud Wdl and Padifion Design. Mox dam of ofpsring is F172100.

2. hetalic Skeeve Oplional — Hom 3-1/2 in [or smaller] oirdicd slesve fdoicated from min 0.01 ain. thick [28 gauge) gadvsheet steel ard handng
drmir 1-174 in oo s org lengitudndd seam. Lergth of sleese fo ke instaled fusk withowdl sudoces.

3. hrough Penefranls — Cre nonmetdiic gipe instdled within the fire stop system.. Fipe may ke irstdled of anangle not greater thon 45 degrees
from penoendoulcy. Fipe to beigidy suptsorted on bboth sides of wdl assemiddy. The space betwesh pime ond periphiery of aoering shdl ke i 1/4
in. o o 1171 &b, The following tiees and sizes of nonmetdiic ipes may e used:
A, Polrvingl Chiorde (FYC) Fipe — Mo 2 in dam [or smadler] Schedue 40 PYC e for wse b dosed [process of suoply ] of warted [hain,
wioste of werit] [EiRing swsterms.
i. Chiorimated Polyvinyl Chioride [CPVYCY Pipe — Horm 2 i diorn [of stndlar) SDR13.S CPVC pips for use in clese d [precess of supsly] piping
systerns.

4. Rl Void or Cavily Materiak™ —Sealant — For 1 br F Roting, mik 578 in. thickress of fll matend goplied within the anmalos, fuskowith both safoces
<fweddl, For 2 b F Rafing, mim 1-1/4 ik, thickness of fill motericl ool ied within anmous, fush with ot suacss of wal,

HILT CONSTRUCTION CHEANCALS, DIV OF HILE INC — F5-OME Sedlant
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SECTION A-A

1. Wall As=embly — The 1 or 2 br firerated gypsum waellboard!stud well assembly shall be congdruded of the materials and in the manner spedfied in the
indisicual U300 or U400 Series Wall and Padition Designs inthe UL Fire Residance Directory and shall indude the following construction festures;

A Studs —'all fram ing may consist of either wood studs or geel channel studs. Wood studsto consist of nom 2 by 4 in. lumber spaced 16 in. OC .
Steel studsto bemin 2-142 in. wide and spaced max 24 in. OC WWhen steel Studs are used andthe diam of opening exceeds the wicdh of stud candty, the
opening =hall be framed on all sides using lengths of 2eel stud installed between the vedical studs and screweattached to the eel studs & each end.
The framed opening in the wall shall be 4 to Bin. wider and 4 to 6 in. higher than the diam of the peretrsting item suchthat, when the penetrsting item is
installed inthe opening, a 210 2 in. dearance is present between the penetrating itetm and the framing on all four sides.

B. Gypsum Board® — 508 in.thick, 4  wide with square or tapered edges. The gypsum bosrd type, thickness, number oflavers, fagtenst type and
shieet ariertation shall be a2 specifed in the indisdual U300 or U400 Seties Design inthe UL Fire Resistance Directory, Max diam of opening is 32-104
in. for steel stud wallz. Max diam of opening i 14-172 in. for wood sud walls,

The F Rating of the firestop systemi s equal tothe fire rating of the wall assembly.

2. Through-Penetrants — One metallic pipe, conduit or tubing to be ingtalled either concentrically or eccentically within the frestop system. The asnnuar space
shall be min Oin. to max 2-144 in. Pipe may be installed with continuous point contad, Pipe, conduit o tubing may be instdled at an ande nat greater than 45
degrees fom perpendicular. P ipe, conduit or tukbing to be rigidy supported on hoth sides of wall aszembly. The fallowing types and sizes of metsllic pipes,
conduits ar tubing may be used:

A Steel Pipe —Rom 30 indiam (or smaller) Schedule 10 (or heavier) steel pipe.

B. lron Pipe —Mom 30in. diam (o smaller) cast o dudile iron pipe.

C . Conduit — Mom 4 in dism (or smaler) stesl eledrical metalictubing or 6 in. dam steel conduit.

[ Copper Tubing —Mom B in. diam (o smaller) Type L (or heavier) copper tubing.

E. Copper Pipe — Mom B in. dian (o smaller) regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material® — Sealant — Min 275 in. thick ness of 1l material applied within the annulus, flush with both surfaces of wall. Atthe poirt or
continuous contact locations between pipe and wall, amin 12 in. diam bead of fill material shall be applied at the pipe wall interface on both swrfaces of wall |

HILTI COHSTRUCTION CHEMICAL S, DIV OF HILTI INC —FS-0re Sedant

Systern Mo, W-L-3045 - 1 HR AND 2 HR GYPSUM WALL - CABLE BUNDLE
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F Ratings — 1 and 2 Hr S2e bam 1)
TRating — 0 ond #: Hr See item 3)
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1. Wall Assembly —The 1 or 2 fire-rated gypsum wallb cardistud wall gssembly shallbe constructed of the materials and in the manner specified in
the individual U300, U400 o400 Senes Wall and Partition Degignz in the ULFire Resigtan ce Directory and zhall include the following construction
faatures:
A Shuds — Wiall framing may consist of eitherwood studs orsteeal channelstuds. Wood studs to consist of nom 2 by din. (31 by 102 mim)
wmberspaced 1&in, (408 mm] OC. Steelztuds to be min 21/2 in. (&4 mm) wide and spaced max24in, (810 mm)] OC.
B. Gypsuom Board®* — Moem 35 in. (18 mm) thick gypzum board, with squ are or tapered edges. The gypaum board bype, thickness, number
of layer, foztener type and shest onentation shall ke az specified in the individual U300, U400 o400 Senes Design in the ULFire Resigtan ce
Directory. Max diam of op ening is 3-1/2 in. (138 mm) when sleeve (ltem 2] B employved. Maxdiam of cpening iz 4 in. (102 mm) when sleeve
(ltem 2 iz not emploved.
The F Rating of the firestop system & equal tathe fire igting of the wal assembly.

2. Metallic Skeeve — [Optional - Mom din. 102 mm) diam [orzmaller) steel electical metallic tuking [EMT] or Schedule & [or heavier] steel pipe or
min 0018 in . thick (041 mm, Mo, 28 ga) galy steel sleeve inztalled lush with wall surfaces. The annularspace between steel sleeve and penphery of
epening shall be min Gin. (0 mm, point contact] to max] in (25mm]. Whern Schedule Ssleel pipe orEMT & vzed, sleeve may extend up to 150, 457
mm) kevond hewalzufaces. Az an oplion when Schedule 3 steal pipe or EMT iz used, desve may exdend continuously bevend one wall sudfaces,
When cable burdle penetrates wall assembly at an angle of 45 degrees, no metallic sleeve & usad.

3. Cables — Agaregate crosz-sectional area of cakle in cpening to be max 43 percent of the crom-zeclional area of the op enitg. The annular
space betwaearn the cable bundle and the periphery of the opening to be min Din. [ mm, point contacl fo max ] in (23 mm] Cablesz to be rigidh
suppoerted on both sides of the wall gszembbe. Cakle bundle, uzing cabler descibed below, may penetrate the wall at an angle not greater than 435
degreas. Any combination of the following types and sizes of copper conductor cable: may be vsad:

AoMax FC Mo 12 805 with pahrdinyl chlende [PAWC] insulation and jacket.

B. Max 23 pair Mo, 24 A0S telephon e caklewith PVIC ingulation and jacket,

Bl Maxd prHo 22 A5G Catd or Caté computer cakles

C. Type RGS U coaxial cablewith polyethylene [PE] insulation and PVC jacket having a max cutkside diameter of 1% in. {13 mm) .

Cl.Max RG &U coadal cablewith fluonnated ethylene insulation and jackefing.

D. Multiple iber eptical communication cakle jacketed with PVWC and having a max OD of 58 in. (16 mm].

E. Through Penatrafing Produ ofe*— Max three copper condu ctor Mo, 8§ AWE etd-Clad Cable+.

AFC CABLE SYSTEMS INC

F. a3 T fweith groue d] [or smaller) Mo, 8 AWGSG cop perconductor cakle with PAVC inzulation and jacketing.

G.iax 34 in. (19 mm)] diam copper ground cablewith orwithout a PAVC jacket.

H. Fire Resittive Cables® - Max 1-1/4 in. (32 mm)] diam single conductor or multi conducter Type Ml cable. Amin 1/Gin. (3 mm) separation

zhallbe maintained between Ml cakle and any other tvpesz of cable.

I Mic 4 C with ground 300 koemil forsmalled alominum SR cakle with PYT insulation and jacket.

1. Thraugh Penetrating Froduct® - Any cable:, Metal-Clad Cable+ or Armored Cable+ currently Clazsiied under th & Thmough Penehating

Products categaon.

kK. Waxdmum 3/ C Mo, § AWS metalclad cable

L. Mexdmu m 3/8 diam fiberoptic cabkle with PYC jacket

For cable bundle penetrating the wall assembly ot an angle of 45 deqgrees, the Tating & 34 hr for a 2 hr wal assembly.

Sae Through Penetrating Product (KHLY] category in the Fire Resistan ce Directon for names of manufacturas.

4. Rll, Void or Cavity MateriaF*— Sealant or Pully — Fill matenal ap plied within the gannols, flugsh with each end of the steel sleeve or wall surface. Fill
material installed symmetrically on both sides of the wall. A min 375 in. (16 mm] thicknes of sealant i required for the 1 or 2 hr F Rating . An ad ditional
1£2 100 (13 mm) diam kead of fil matenalzhall be applied around the peimeter of sleewve on both sides of the w allwhen sleeve extend: beyond
suface of wall

HILM CONSTRUCTION CHERAIC ALS. DIV OF HILTI INC — CP&01 5 CP&0E F5-One Sealants or TPA1E Pu tly
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Section A-A

1. Wall Assembly —The 1. 2 or 3 b fire-rated gypsum boeordfstod wddl cssermiddy shadl e corstructed of the matenials andin the masner specifiedin
thes irvciuichact U300, 00, Wa00 or W0 Serdes Wdl ardd Portiti on Desigrs in the UL Are Resistance Directory ard shall inducle the following
corstruction features:
A Suds — Wall framing may corsist of either wood studs or steel channel studs, Wood studk fo consist of nom 2y 4in. [51 by 102 mim)
ket soaced 186in. (406 mm] OC. Heal shock to ke min 21,210, [84 ] wide for 1 and 2 be Fond FHrdling ard 3-1/2 00 [89 mim )] wide for
3 b Fond FH rafing and spdced ma 24 i, (810 am)] OC,

B. Gypsum Board™ — in 505 in. [18mim) thick with squore or faoered edges. The gyipsum board typpe, thidoness, numiser of loyers, fosterer
twoe andd sheat orentotion shddl e o spediedin the indidud Wl ond Parition Design. Mox dam of eppering is 18-5/8 in. (473 mm].

he howly Fand FH Ralings of the firedop system are equal fo the howly fire raling of the wall assembly i which it is insfalled.

2. hrough Penefrants — Cre metdiic ipe of tusing to e instdled within the ftastop system. Fpe of ulking to be fgidy supsoerted on bothosices of
wicll cisembdy. The followirg tyioes and sizes of metdiic pipes o tubbirg may e wsed:
A Steel Pipe — Hom 12in. (305 mm] dicin [or smaller] Schecde 10 [or heonder] steel pipe.

B. Iion Fipe — Ham 1200, (305 mim ] <am [or stndler] cost or ductlairen pipe.

Z. Copper Tubing — Ham din. [152 mm | dam [or smaller] Teese L [of heosder] copoer fukking. When the howldy For FH Rating of the frestop
system & 3 hr, the nom diom of copper fube shall not exceed 4 in (102 mml

0. Copper Fipe —HMom 4in. [152 mm) dam [or smdler] Regular [or heonder] copoer ipe. Whenthe houry For FH Rating of the firestop
system i 3 hr, the nom diam of copper pipe shall not exceed 4 in (102 mm}

3. Fpe Coverng™— Mom 1, 1-1/2 or 2in. (25, 35 or 51 mm ] thi e bollow cylingd ool becray density [min S5 pof or 58 kg fm?) glass filber wnits joacketed
on e outside with on dl sendce jocket. Longitodind joints seded with metd fasterners or focton-goplied selfsedling las taze. Tronswerse joints
securad with metd fastensaes of with ot fogoe suplied with the pro coct. Fer 1 and 2 b Fand FH Rafings, the arcedar space betweash ingd ated
enetrant ond e chery of opening shall e min O in, [peirt contact] te ma 1-708 in. (48 mim). For 3 br Fard FH Ratings, the anmular space shall e
ity Qi [eint contact] te moe 1-1540n. [32 mm).

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

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

3A. Pipe Covering® — [Not Shown) — As an allemate fo ltem 3, max 2 in. (51 mm) thick cylindrical calcium silicate {min 14 pcf) units sized fo the
outside diam of the pipe or fube may be used. Pipe insulation secured with stainless steel bands or min 18 AWG stainless steel wire spaced max 12 in.
(305 mm) OC. When the altemate pipe covering is used, the Tand FT Rating shall be as specified in item 3 above.

See Pipe and Equipment Covering — Materials (BRGU) category in the Building Materials Directory for names of manuifacturers. 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.

4. Fill, Void or Cavity Material* — Sealant — For 1 and 2 hr F and FH Rating, min 5/8 in. (16 mmy) thickness of fill material applied 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
ofwall. At the point contact location between pipe covering and gypsum board, a min 1/2 in. {13 mm) diam bead of fill material shall be applied at
the pipe covenng/gypsum board interface on both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-One Sealant

System Mo. W-1.7022 —1 HR AND 2 HRE CIAU WALL - METAL DUCT - ROUND
Merarmbzar 50, 2000
F Ratings — 1 and 2 Hr (See fems 1 and 3)
TRating —0 Hr

SECTION A-A

1. Wal Assembly — i 5-374in. ohd 5. thick reinferced lightweight oF normd weight [100-150 2cf] corcrate for 1 and 2 br ratings |, respeactively.
widdl oy odse e corstructed of any UL Oassified Concrete Bocks™, viox dam of opering is 21- 172 0h.
See Concrete Hocks [CAZT] category in the Are Resistarcs Directory for nameas of manutfacturers,

2. Trough Penetrant — Mo galv stesl doct to e irstdled corcenticdly or eccerticdly within the firestop sytem. The anrulor spoace between
oot ard periphery of apenitg shal e mindin [oint contoct] and mae 1-172 in. Doct fo e dgidy supoonted on both sices of wadl assembshy.
A Spiral Wound HYAC Duct — Horm 20in. diam [or simadler ] Ho . 24 3G [or heorder] galv steel spird wound doct.
A Sheel Metal Duct —Rom 12 in. dam [or smdler] Ho, 28 MIG [or heoder] gdyv sheet steal duct,

3. All, Void or Cavity Materdal” — Sealant — iin 505 in. and 1-174 0. thickibess of ll mateid qpolied withity arndus, fushosd th izoth aorfaces of weall
chsamisy tor 1 of 2 ht F Ratings, respactively. At the point contact location e tween duct and penpphery of ppening, O ik 172 in, dicm ead of
seddant shadl ke applied o the peripheryfiduct inferdace onleoth surfaces of wdl assemizly.

HLT CONSTRUCTION CHERNC ALS, DIV OF HLT INC — CP 4015 Bastometic Arestop Seclart, FS-OME Seclont or CPa04 Aesdld e Arestop
Saalont

System Mo. W-1-5028 —1 HRE AND 2 HR GYFPSUM WALL - ARETAL FIFEW, AB/FWC INSUL
Al 03, 2012

AMSI/ULT47? [ASTI E514) CANSULC 5115

F Ratings — 1 ard 2 Hr (522 Hem 1) F Ratimgs — 1 ard 2 Hr [S2e tem 1] .
TRatirgs — 0 and 574 Hr [S2e Item 3] FT Rtlirggs —0 ond 344 Hr [S2e e 5]
L Roffitng At Armkcient — Lass Than 1 SRV 1t FH Rafings — 1 ardd 2 Hr (S22 ltetm 1]
L Retting At 400 F— Less Than 1 CRAsq ft FTH Rcirgs —0 and 374 Hr [3ee fem 3)
L Ratirg At Ambient — Lass Thean 1 RS O 1

L Rcting At 400 F— Lass Than 1 CRMA S5O 1
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Section A-A

1. Wall Assembly — Tz 1 <r 2 br fire rated ayesuam Doordistud wdl aesemicly shddl ke corstructed of he matericls ardin the manrer specifedin the
irciAciocd LEE00, U400, V400 or W00 Sefies Wl ard Portifion Desigrs in the UL Are Rasistancs Dirsctony and shddl inciode the following constraction
faahires:
A Studs — Wiall framing oy coreist of sither wood studs o steal chanrel studs. Wood stuck fo consist ofnom 2y 4in. [51 By 102 mim)
Iarmker sppcced 18 in. [40amm] OZ. Skeel shads to e min 2172100, [84 mm]wicke and spaced max 24 in. (810 mim] OC.
B, Gypsum Board™ — 3578 in. [18mm] hick, 41 [1.22 m]wide with sqoore or tasered edges. The gypsum boord types, thickress, nurmbser of
layars, tosterer typee and sheet oientation shal e as specified in the indvdud Wdl ard Pardition Design. o dam of opening is 7-1/20in
(191 mm).
he howly Fand FH Ralings of the firedop system are equal to the howly fire rafing of the wal assembly in which i is installed.

Ve

2. hrough Penefrants — Cre metdiic pipe of tubing to e cantared within the fireste swtam, Fipe of wking 1o e dgidy supieorted on otk sides of
wicll cusembly. The following typees and sizes of metdlic pipes o tubbirg may e wsed:

A Steel Pipe — Hom din (102 mim] dicm (o smaller] Schedde 40 [or heonder] steal pipe.

B. Copper Whing —HMom 2in. [51 mm] diam [or smdler] Tyee L (or beander] copper tubing,

Z. Copper Fipe — MHom 2 in. (31 mm) diam [or smdler] Beguor [or heonder] coppoer pice.

3. Tube Insulation — Mastics+ — it 172 in. [13 mim ] 1o mae i in. (17 mimm ] thick acrylerifile botaderaolvdnd chloide [ABSFYC) 1exikde foam
fumriskad in the form of huting. An arnedar spacs of min Q in, eoint contact] to max 1-120n (838 mim]is recguired within the firestor systerm. When
tfube nsulation thickness & less than 3,/4 n. (19 mm], the 1. FTand FTH Ralings are 0 Hr.

See PMastics + [ OMFZ2) cotegory in the Recognizad Componeant Directory for names of marutactorers . Any Becognized Component folee insudaticn
micteidd mesting e doove spedications ard bandrg o ULS4 Rammctzility Clossificotion of 94-5WA moy e used,

4. HI, Yoid or Cavily Materdal” — Sealant — &in 575 in. [14 mm] thickness of il motend gpdied within the ammuos, Tush with ot surfaces of wedl, At
the point oo rtact lecafion betweaen pipe covenng ard gyicsum Eoard, amin 172 im0 [13 mim] dicm bead of fill motend skl e goplied ot the pipee
SonEtingfaveaan boeard interface on both suaces of wdl,

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

System Moo W-L-742 —1 HR AND 2 HR GYPSUM WALL - RETAL DUC T - ROUMND
Merarmbzar 50, 2000

F Ratings — 1 and 2 Hr (3ee fems 1 and 3]

TRaofing — 0 Hr
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SECTION A-A =4

1. Wal Assembly —The 1 or 2 br fire roted wdlloardishod wdl cesemiddy shal e corstrocted of the materids andin the marner spedfiedin the
i LEOO o 400 Sat e Wl ard Portiticon Designs in the UL Are Resistance Directory od shall indude the following cotstnuction feghores.
A Studs — Wiall framing oy corgist of gither wood studs of steal chanrel stods, Wood stuck to consist of nom 2 By 4 in. unkeer sieaced 18
i, O, Steal stodk 1o e min 2-12 ih, wide and spaced 24 in, OC,
B, Gypsum Booard™ — For 1 b assemibly, ore layer of min 508 ing thick wallbeard o5 reguiredin the irciwdoal Wl ondd Portition Design. For 2
hr cssernbzly, tweo lovers of min 508 in hick wadllboord o required in the incicoal Widl ord Portition Design, Mo dam of opening is 14-172
i, for wood stud wdls and 21-574 for steel stud wedls.
The hourly Fand T Ratings of the firestop system is equal fo the howly fire rating of the wal assembly in which it is inshalled.

2. hrough Penefrant — Gdwstesal duct to ke installed conceniticdly of eccenticd by withitn the firestop systarm. The anmuiar space e tween the duct
ohd penpbe ry of opering shdl lbe 0 in, [peint contact] and mae 1-172 in. Duct to ke ngidy supeted on bothsides of wdl cesemizdy.
A Spinal Wound HYAC Duct — Mo 20in. darm (o smadler ) Ho . 24 MSG [of Peander] gl steal spiral wowurnd cuct,

B, Sheet hetal Duct — Hom 12 00 darm [or smicler] Mo 28 M55 [or hecnder] godwsheet stesl duct

3. AN, Yoid or Cavity Matedal—Sealant — in 575 in. ard 1-1/4 in. hickness of fill mateid aodlied within corodus, flushowith ot sudaces of wdl
chsamiy tor 1 of 2 ht rated wdls, respectivaly, A the point contact lecation betwaen duct and wdllboord, a min 172 in. dam bead of sedant shall
b apclied o the walleardf dect interface onboth sufaces of wdl Qssemidy.

HLT CONSTRUCTION CHERMC ALS, DIV OF HILT INC — CF&01 5 Bostornenic Arestoer Sedlant, FS-OME Sedlant or CPE0E Aedkle Arestop Sedlant

6

System No. W-1-7155 —1 HE AND 2 HR GYPSUM WALL - METALDUCT - RECTANGULAR
et SR L

AMSI/ULT47? (ASTAN E514) CAN/ULC 5115

b =

i F Rafings — 1 ard 2 Hr (S22 tem 1) F Ratirgs — 1 and 2 Hr [See ltem 1] |

| T Refirgs — o H FT Retinigs —0 Hr |
i-L Rttt < Ambcient — Less Than 1 CRV s 1 FH Rafitgs — 1 ardd 2 Hr [S2e farm 1 ]“:
[ Rettirg ot 400 F— Less Tram 1 CRbfsq it FTH Rettirgs —0 Hr |
L Rairg <t Ambient — Lass Than 1 CRWS G ﬂ-.:

L Rotfitegy it 400 F— Lass Than 1 CRM s 1t |
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Section A0

1. Wall Assembly — T2 1 of 2 by re-rated gypsorm wdliooord Stud widl o semizly shall e corstructed of the matenics andin the monrer described
ir e irdivddodd 400 o W40 Sares Wl or Potition Designin the UL Are Resistance Directory and shadlindude the followirg construction featares:
AL Suds — Wall framing shall corsist of min 3-1/2 in. [87 mim ] wide steel charnel shods sieacedmax 24ing (810 mm] OC. Addifioral steel
studls shall e vsed fe completaly fame the spenitg.
b Gypsum Board™ —5/8 i [18 mim] thick, 4 1122 m)wide with sguore or taoered edaes. The gypeum boord typpe, thickress | rurrioer of
loryers | fosterer types and shaet orientation shal e as specified in the indiduc LoD or W40 Sehies Designin the UL Fre Resistance
Directary. Mox oreq of opening is 737 sg ft [5.85 mE)with g mox dmersicnof 104 in. [2.84m).
The howly F Raling of the fireslop sydem & equal fo the houdy fre rafing of the wall assem bly in which # i instaled.

= f

2. 8eel Duct — e 100 0n, by To0in, [2.5 by 2.5 m) gy steel dact fo beimstdled dthear concanticdly of eccenticdly within the firestop systam. The
oot skl be corstracted ard reirferced in accordonce with SMBCHA corstraction standords . The spoce betweean the steal duct ond periphery of
apenirg shadl e min Qine [point contact] o a2 ing (51 mim). Steal doct to e igicly sugoorted on o th sides of the wall cssemisly.

241, Twough-PFertmating Product” — As o dierate 1o lern 2. Aloer cement with gdbvanized steel facing, 505 in 10 mm ] thick composite metallic
dact, with a mo cross-sectiond areg of 43.0 s f, [4 m®) ond o mo indidod dmensionof 78354 in [2 m). Duct o e irstdled aither corcent cdD
of eccenticdly within the firastop systatm such that the arnar spoce is min 0 in, [eoint contact] to max 2in. (51 mim). Duct 1o be dgidy saoportad
oot side s of wdl ssemizly . Rafar to Vendilation Duct Assermizlies it Vel 2 of the Are Resistance Directory.

DURASYSTEANS BARRERS INC — Typoe DuraDuct HP,

242 Twough-Pentrating Product” — A o clfercte o e 2. Aleer cemeant with gobvanized sted facing, 14 in. [&mim] thick, with g mas cross-
seclioral area of 178dsqin [1.14 m2] and o mce indidod dirmersion of 420 (1067 mim ). Duct to beirstdled either corcenticdly or eccenticdly
withir the firestop syiterm sudh that the aarnolar space is min Qin. [point contact] fo max 2 in. (51 mm). Duct fo ke dgidly sugooerted on both sides of
widdl crsembly ondinstdledin accordance. Refer to Vertilation Duct Assemibdies in Vol .2 of the Rre Resistarce Directony.

DURASYSTHNS BARRIERS INC — Tyioe Durabuct S0

2A3. Through-Pentrating Product” — As an alterate 1o ltem 2. Galvanized steel faced duct panel, with a max cross-sectional area of 2450 sq in. (1.58
m2), and o maxindividual dimension of 49-1/2 in. (1258 mm) Duct to be installed either concentrically or eccentically within the firestop system such
that the annular space is min 0 in. (point contact) fo max 2 in. (51 mm). Duct fo be rigidly supported on both sides wall assembly. Refer fo Ventilation
Duct Assembliesin Vol. 2 of the Fire Resistance Directory.

DURASYSTEMS BARRIERS INC — Type DuraDuct GNX.

3 Firestop System — The firestop system shall consist of the following:
A. Packing Material — (Opftional, Not Shown) — Polyethylene backer rod, mineral wool batt insulation or fiberglass batt insulation friction
fitted info annular space. Packing material to be recessed from both surfaces of wall to accommodate the required thickness of fill
material.
Al. Packing Material — Required as specified in Table below. Min 3-3/4 in. (25 mm) or 5 in. {127 mm) thickness of min 4 pcf (64 kg/m?)
mineral wool batt insulation firmly packed into opening as a permanent form for 1 and 2 hr rated assemblies, respectively. Packing matetrial
to be recessed from both surfaces of wall to accommeodate the required thickness of fill 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
ofwall. 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 — FS-ONE Sealant or CP404 Flexible Firestop Sealant

C. $teel Retaining Angles — Min No. 16 gauge galv steel angles sized to lap steel duct a min of 2in. (51 mm) and fo 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 in? (8387 cm?), angles
may be min No. 18 gauge galv steel. Angles attached to steel duct on both sides of wall with min No. 10 by 1/2 in. (13 mm) long steel sheet
metal screws located a max of 1 in. {25 mm) from ecch end of steel duct and spaced a max of 4 in. (152 mm) OC. Steel angles are
optlional for those sides of duct that do not exceed the dimension specified in Table below, dependent on packing material and annular
space as specified.

Max Angle

Duct Duct Annular Packing (ltem 3C)
Dimension Thickness Space Material Required
[ 24 in. . 24 ga or heavier % in. min to 1 in. max Iltem 3AI No |

(610 mm) (13 1o 25 mm)

Clark Patterson Lee

ARCHITECTURE | ENGINEERING | PLANNING

6302 Fairview Rd., Suite 102
Charlotte, North Carolina, 28210
Tel: (800) 274-9000
Fax: (704) 331-0402
www.clarkpatterson.com

System Ho. W-L-1580 —2 HR GYPSUM SHAFTWALL - METAL MPE
Octolzer 07, 2005
F Rafing — 2 Hr
TRating — 0 Hr
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Saction A-A

1. Wal Assembly — The 2 b fire-rated gyppsurm bocor distod shoft wal assemibtly shall e corstructed of the mmateics andin e manner specifiedin
thes itvciuichacd LOD or W00 Series Wadl and Parition Designs in the UL Are Resistance Directory and shadl inconporate the fdlewirg constroaction
fachires:
A Steel Studs —"C-H' of "C-T shagead stock, min 2-1/2 10, widke by 1-102 i, desp, fdoicated from min Me. 25 gouge gdvstesl, spaced mox
24 i, D,
B. Gypsum Board™ —1 in. thick, 24 in. wids gwosum liver parels instdled werically . ox dam of droudar cuteut it giassum liresr anelis 2-172
it
Z. Gypsum Board™— 172 . or 578 in thick, 48 in. wide gyppsum bocords . The gypsum boord typee, thickress, numiboer of loyers, fastersr tyoe
v sheet oiertation shdl e o specifiedin the ircividud Wadl ornd Portition Design, Mo dicrm of circular autaout ingyiosum board is 91,2
ir.

2. hrough-Fenetrants — Crie metdlic gige, conduait or tuking to e instdled either corncertricdly or eccenticdly within the frestop systam. The
chirlar speaice shddl e min O in, [pant cortact] te mae 778 in Pipe, corduit of tucing 1o ke ngidy suopetad on oo th sides of wdl cesamizly. The
followitg tyiees cnd sizes of metdlic pices, cotduits of fubbing may ke vsed:

A Steel Pipe — Hom Sindiam [or smddler] Schedhds 10 [or heonder] sted mipe.

B Iion Pipe — Horm 8in. diam [or smdler] cast or doctile iron pipe

Z. Conduid — Horm 4 indicm [or smddler] sted dechicd metdlic tobing or din. diam stesl conduit.

0. Copper Rbing — Mom din. dam [or smdler] Typpe L [or heonder] copeer tulsing.

E. Copper Fipe —Faom din. dam [or smdler] regular [or beander] coppoer pipe.

3. AN, Void or Cavily Matenial” - Sealant — vin 1 in. thickress of ll moteidd gplied within the arbuius, fush with each sorfoce of wall, A min 1,2 00,
o bead of fll matend shal ke goplied ot the point contact location between gipe and wdl on the finished sicke of wal,

HILT CONSTRUCTION CHEANCALS, DIV OF HLE INC — F5-One Sedant

System Mo. W-L-8045 —1 HR AND 2 HR GYPSUMN WALL - IMULTIPLE PENETRANTS
Ootolear 08, 2007
F Ratings — 1 and 2 Hr (3ee Hem 1)
TRating —0 Hr
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1. Wall Assembly —The 1 or 2 b fire-rated gypsum oardfshod wadl cesemidy shadl e constrocted of the matenials andin the marner spedifiedin the
imcivichod GO0, Ldod or V400 Seies Wdl ard Portifion Desigrs in e UL Are Resistarce Directory and shall indude the fdlowing constraction features:
A Suds — Wall framing may corsist of either wood studs or channel shaoed steel studs, Wood shods to corsist of nom 2 by ding [51 by 102
| et spaced mate 1ain, (408 mim | OC, Sted stoack to be min 3-172 in [89 mim ] wide oand spaced mae 24 n. [610 mim] O, Addtiond
froming memibeers shadl ke irstdled in stud copdty contdiring threughioenetrating iterm to fonm drectanguiar boex around the pernetrants.
B. Gypsum Board™ —5/8 i [16 mim)| thick with s gaare or tappered edges. The gvsum boord tepe, thickness, numiser of layers, tasterar tyoe
o sheet oiertation shdl e o specifiedin the irciwicuood LE00, LEOO oF W00 Wiadl and Portifion Design. f the fhrough penetrants ore
imstalledin o wood studfavosuam o ord assemibly, the mox ared of opening is 11 8in2 (748 am®). with max dmension of 14212 in (348 mm).
It the through penetrants are irstdled in g steel s tudf gvesum o ad assembdy, maoe area of apening iz 182ir2. [1174 cm®) with max
dimersion of 22-3/din. [578 mm] wide.
The howly F Raling of the firestop system & equal to the hourdy fire raling of the wall assem bly in which & & instaled.

2. hrough-Fenetrant — Ohs of mors Rices, conduit or fuless 1o e installed within the spenitg. The tetal romicer of throughzenatrants is deiendent
o the size of the oppening and the tioes and sizes of the penetrarts. Any combindi on of the penetront deschled below may e wed pronided
thct the following porarmeters relafive to the anrulor spoces ond the spadrg bebaween the through peretrants are madntaired. The seporafion
between the penetrants shdl ke min 1 in. [25 mm) to mae 22 in (580 mm). The anrdar spoce between peretrants and the penphery of opening
shdl bz min O i [0 mim, peint contact] o moe 22 in (580 mm). Fipes, conduit o iules to e ngidy suoported on both sides of wdl assemibcly. The
Tollowitrg types and sizes of pippes, condult or fulbes may bbe usad,

A, Copper Tubing — Motm 3 in. [Famm] dam [of sdler] Tygee Lot heonder] copioer fale.

B. Copper Fipe — Mot 3 in. [Famm] dicrm [of stndller] RBeguiar [oF heandar] coper e,

C. Steel Fipe — Hom Jin. [Farmm ] dicrm [of smaller] Schedde 10 [or heonder] steel pipe.

O Iron Pipe — Mo 3ine [Farmm) dicemn (o smddler] cost o dactile irer pips.

E. Condul — Mo Jin. [Famm] dam (o smcdler] ele ctic metalic busirg [EMT) or igidd steel corduit.

F. Folyvinyl Chlonde (FYC) Fipe — Hom 2 in. (31 mim] dam [or smdler] Schedude 40 celldar or solid core P C Ripe for use in dosed [frocess

oF ssd v or wented [drdn, waste, or went] Diging systerms.

. Chiorinated Polyving | Chioride (CPVC] Fipe — Mo 2in, (51 mim] dam [of smddler] SDR 13.5 CRYC gipe for vse inclosed forocess of

Uty | ilpirg systerms.

H. Rigid Honmetalic Conduit (RHC )+ — Horm 2in (51 mim) dicm [or smcller] Schedde 40 PYC corcait irstdled inaccordonce with Articles

347 andd 710 of the Hotioral Becticd Cods [NFPA M. 70). B

|. Cross Llinked Foly ethylene ubing — Hom 1 in. [25mm] dam [of smdler] arossdink ed polvethylers tubing for usein clesed [orocess or

sy ] Eiing systemns.

3. Fipe Insulation — Cne of mete meatdic penetrants [Riee of ulking ] may ke irsuated with the following tyioes of pipe covarings:
A Fpe Covermg™— Win 1 b [25 rm | T mce 2 i [51 mm | thick bellows oylinghi <ol Pecrasy density ik 3.5 ot (56 kafm?] gloss fileer urits
jacketed on the outside with an all serdce jack et Longitodind joints seded with metd fosterars or facteny-applied self-seding 100 100e.
Trarswerse joints secured with metd fosterarn o with ot tooe susplied with the prodact,
%z Pipe and Equipment Covering - hateriak [BRG U] cotegary in the Building tctericls Directary for names of maorufachr s, Any pipe
covering matend mesting the doove specificationrs ard beaing the UL dossification Making with o Rame Spread hdex of 25 orless and
a imoke Denveloped Index of 50 orless may ke vsed,
b. ube Insulalion-Flastics+ — Min 12000 [13 mm) fe mae 304 in [19 mm] thick acrylonitrile butadiene/polyind chloide [ABRSFY C) flexitle
foarm furished in the form of fuling.
See Mashes+ [QOMFL2) category it the Acsfics Recogrized Componeant Directory for names of manufactarers. Ary Recogrized Compoenent
fube insulation material meeting the doowe specifications and bardrg a UL 94 Ramirmaslity Clossification of 24-50 4 may e used,
. Pipe Covering Matenals® — &in 1 in. (25 mm] to mce 200 (31 mm] hick unfoced minerd filber pips irsulafion borsdeg anom density of 3.5
of [Sék g or heoder ond sized to it the outside diam of pipe or fuce . Fips insdafion secured with min 15 3W S sted wire spaced 120N
[305 mim) O,
e MIMYOOL LL C — Hgh Termgeerahuer e Fige haulation 1200, Hah Tempercture Fiige hsulalion BWT ohd Hah Termiseraturs Figs badation
Threanmalec

1. Sheathing Matenal — [Hot showtn] — Ootiond., wed in conjunclion with fam 3C. Rzilscimbraft or dl sendce jackst matend shdl ke
wirdpofed around the outer circurmiference o f the piee covering mateid [fem 3B with the kroft side exposed. Longitudird joint seded
with mietad fosterers .

See Shedthing Materials (BVD V) category in the Building Materials Directory for names of manufacturers. Any sheathing material meeting
the above specifications and beatring the UL Classification Marking with a Flame Spread value of 25 orless and a Smoke Developed value
of 50 or less 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 5in.
(127 mm). The separation between the insulaied penetrants and the other penefrants shall be ¢ min 1 in. {25 mm) fo 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 5in. (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-inked polyethylene (XLPE) insulation and PVC

jacket.

C. Mulliple fiber oplical communication cable jacketed with PVC and having a max ouiside diam of 1/2in. (13 mm).

D. Max 3/C No. 8§ AWG with bare aluminum ground, PVC insulated steel Metal-Clad+ Cable currently Classified under the Through

Penetrating Product® (XHLY) category.

E. Max 3/C (with ground) No. 12 AWG {or smaller) nonmetallic sheathed (Romex) cable with PVC insulation and jacket materials.

F. RG/U coaxial cable with polyethylene (PE) insulation and polyvinyl chloride (PVC) jacket having a max outside diam of 1/2in. (13 mm].

5. Firestop System — The firestop system shall consist of the following:
A. Packing Metterial — In 2 hr fire rated wall cssemblies, min 4-3/4 in. (121 mm) thickness of min4 pcf (64 kg/m3) mineral wool batt insulation
firmly packed into opening as a permanent form. In 1 hr fire rated wall assemblies, min 3-1/2 in. (89 mm) thickness of min 4 pcf (64 kg/m?)
mineral wool batt insulation firmly packed into opening as a permanent form. Packing material recessed from both surfaces of the wall to
accommodate the required thickness of fill material.
B. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. {146 mm) thickness of fill material applied within annulus, flush with both surfaces of A
wall. At the point contact location between through penetrants and gypsum board, a min 1/4 in. (6 mm) diam bead of fill material shall b~
applied at the gypsum board/through penetrant interface on both surfaces of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant
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1. Floor and Ceiling Runners — (Mot shown) — For use with Itemn 2 - Channel shaped, fabrcated from min
25 MSG corrosion-protected steel, min depth to accommodate stud size, with min 1-1/4 in, long leas, attached
to floor and ceiling with fasteners 24 in. OC max,

14, Framing Members* - Floor and Ceiling Runner — Mot shown - In lieu of Itern 1 — For use with Itern
2B, proprietary channel shaped runners, 3-5/8 in, deep attached to floor and ceiling with fasteners 24 in, QC
max.

CALIFODRNIA EXPANDED METAL PRDDUCTS CD — Viper25™ Track
CRACD MFG INC — SmartTrack™

MARIND/WARE, DIV DF WARE INDUSTRIES INC — Viper25™ Track
PHILLIPS MFG CO L L C — Viper25™ Track

1B. Framing Members* - Floor and Ceiling Runner — Mot shown - In lieu of Iterm 1 — For use with Item
2, proprietary channel shaped runners, 1-1/4 in, wide by 3-5/3 in. deep fabrcated from min 0.020 in. thidk
galv steel, attached to floor and ceiling with fasteners spaced 24 in, OC max,

CALIFDRNIA EXPANDED METAL PRODDUCTS CD — Viper20™ Track
MARIND/WARE, DIV DF WARE INDUSTRIES INC — Viper20™ Track
PHILLIPS MFG CO L L C — Viper20™ Track

1C, Framing Members*— Floor and Ceiling Runners — (Mot shown) — In lieu of Item 1 - Channel shaped,
attached to floor and ceiling with fasteners 24 in. OC, max,

ALLSTEEL & GYPSUM PRODUCTS INC — Type SUPREME Framing System

CONSOLIDATED FABRICATORS CORP, BUILDING PRODUCTS DIV — Type SUPREME Framing System
QUAIL RUN BUILDING MATERIALS INC — Type SUPREME Framing System

SCAFCO STEEL STUD MANUFACTURING CO — Type SUPREME Framing System

STEEL CONSTRUCTION SYSTEMS INC — Type SUPREME Framing System

UNITED METAL PRODUCTS INC — Type SUPREME Framing System

1D. Floor and Ceiling Runners — (Not shown)—For use with Item 2A- Channel shaped, fabricated from min
20 MSG corrosion-protected or galv steel, min depth to accommodate stud size, with min 1 in. long legs,
attached to floor and ceiling with fasteners spaced max 24 in. OC.

1E. Framing Members*— Floor and Ceiling Runners — (Not shown, As an alternate to Item 1) — For use
with Items 2E, 5F or 5G or 5I only, channel shaped, fabricated from min. 0.015 in. (min bare metal thickness)
galvanized steel, attached to floor and ceiling with fasteners 24 in. OC. max.

CLARKDIETRICH BUILDING SYSTEMS — CD ProTRAK
DMFCWES L L C — ProTRAK

MBA BUILDING SUPPLIES — ProTRAK

RAM SALES L L € — Ram ProTRAK

SOUTHEASTERN STUD & COMPONENTS INC — ProTRAK
STEEL STRUCTURAL SYSTEMS L L C — Tri-S ProTRAK

1F. Framing Members* - Floor and Ceiling Runner — Not shown - In lieu of Item 1 — For use with Item
2F, proprietary channel shapad runners, minimum width to accommodate stud size, with 1- 1/8 in. long legs
fabricated from min 0.015 in. (min bare metal thickness) galv steel, attached to floor and ceiling with fasteners
spaced 24 in. OC max.

SUPER STUD BUILDING PRODUCTS — The Edge

1G. Framing Members* - Floor and Ceiling Runner — For use with Item 2G, proprietary channel shaped
runners, minimum width to accommodate stud size attached to floor and ceiling with fasteners 24 in. OC max.

STUDCO BUILDING SYSTEMS — CROCSTUD Track

1H. Floor and Ceiling Runners — (Not shown) — Channel shaped, fabricated from min 0.02 in. galv steel,
min width to accommodate stud size, with min 1 in. long legs, for use with studs specified below and
fabricated from min 0.02 in. galv steel or thicker, attached to floor and ceiling with fasteners spaced max 24
in. OC.

MARINO/WARE, DIV OF WARE INDUSTRIES INC — Viper20™ Track VT100.

1I. Framing Men L ers*— Floor and Ceiling Runners — {(Not shown, As an alternate to Item 1) — For use
with Items 2H, ch21ne| shaped, fabricated from min. 0.015 in. (min bare metal thickness) galvanized steel,
attached to floor and ceiling with fasteners 24 in. OC. max.

TELLING INDUSTRIES L L C — TRUE-TRACK™

1]. Framing Members* - Floor and Ceiling Runner — Not shown - In lieu of Item 1 — For use with Item
21, proprietary channel shaped runners, 3-5/8 in. deep attached to floor and ceiling with fasteners 24 in. OC
max.

TELLING INDUSTRIES L L C — Viper25™ Track

1K. Framing Members* - Floor and Ceiling Runner — Not shown - In lieu of Item 1 — For use with Item
2], proprietary channel shaped runners, 1-1/4 in. wide by 3-5/8 in. deep fabricated from min 0.020 in. thick
galv steel, attached to floor and ceiling with fasteners spaced 24 in. OC max.

TELLING INDUSTRIES L L C — Viper20™ Track

2. Steel Studs — Channel shaped, fabricated from min 25 MSG corrosion-protected steel, min depth as
indicated under Item 5, spaced a max of 24 in. OC. Studs to be cut 3/8 to 3/4 in. less than assembly height.

2A. Steel Studs — (As an alternate to Item 2, For use with Items 5B, SE, 5H and 5]) Channel shaped,
fabricated from min 20 MSG corrosion-protected or galv steel, 3-1/2 in. min depth, spaced a max of 16 in. OC.
Studs friction-fit into floor and ceiling runners. Studs to be cut 5/8 to 3/4 in. less than assembly height.

2B. Framing Members* - Steel Studs — (As an alternate to Item 2, For use with Items 5C or 5I) -
Proprietary channel shaped studs, 3-5/8 in. deep spaced a max of 24 in. OC. Studs to be cut 3/4 in less than
the assembly height and installed with a ¥z in. gap between the end of the stud and track at the bottom of the
wall. For direct attachment of gypsum board only.

CALIFORNIA EXPANDED METAL PRODUCTS CO — Viper25™
CRACO MFG INC — SmartStud™

MARINO/WARE, DIV OF WARE INDUSTRIES INC — Viper25™
PHILLIPS MFG CO L L C — Viper25™

2C. Framing Members* - Steel Studs — Not shown - In lieu of Item 2 — proprietary channel shaped steel
studs, min depth as indicated under Item 5, spaced a max if 24 in. OC, fabricated from min 0.020 in. thick galv
steel. Studs cut 3/8 in. to 3/4 in. less in lengths than assembly heights.

CALIFORNIA EXPANDED METAL PRODUCTS CO — Viper20™
MARINO/WARE, DIV OF WARE INDUSTRIES INC — Viper2Q™
PHILLIPS MFG CO L L C — Viper20™

2D. Framing Members*— Steel Studs — In lieu of Item 2 - Channel shaped studs, min depth as indicated
under Item 5, spaced a max of 24 in. OC. Studs to be cut 3/4 in. less than assembly height.

ALLSTEEL & GYPSUM PRODUCTS INC — Type SUPREME Framing System

CONSOLIDATED FABRICATORS CORP, BUILDING PRODUCTS DIV — Type SUPREME Framing System

QUAIL RUN BUILDING MATERIALS INC — Type SUPREME Framing System
SCAFCO STEEL STUD MANUFACTURING CO — Type SUPREME Framing System
STEEL CONSTRUCTION SYSTEMS INC — Type SUPREME Framing System
UNITED METAL PRODUCTS INC — Type SUPREME Framing System

2E. Framing Members*— Steel Studs — (Not shown, As an alternate to Item 2) —For use with Items 5F or
5G or 51 only, channel shaped studs, min depth as indicated under Item 5F, 5G or 5I, fabricated from min.
0.015 in. {(min bare metal thickness) galvanized steel, spaced a max of 24 in. OC. Studs to be cut 3/4 in. less
than assembly height.

CLARKDIETRICH BUILDING SYSTEMS — CD ProSTUD
DMFCWBS L L C — ProSTUD

MBA BUILDING SUPPLIES — ProSTUD

RAM SALES L L C — Ram ProSTUD

SOUTHEASTERN STUD & COMPONENTS INC — ProSTUD
STEEL STRUCTURAL SYSTEMS L L € — Tri-S ProSTUD

2F. Framing Members* - Steel Studs — Not shown - In lieu of Item 2 — proprietary channel shaped steel
studs, minimum width indicated under Item 5, 1-1/4 in. deep fabricated from min 0.015 in. {min bare metal
thickness) galvanized steel. Studs 3/8 in. to 3/4 in. less in lengths than assembly heights.

SUPER STUD BUILDING PRODUCTS — The Edge

2G. Framing Members#* - Steel Studs — Not shown - In lieu of Item 2 - proprietary channel shaped studs,
minimum width indicated under Item 5, Studs to be cut 3/8 to 3/4 in less than the assembly height.

STUDCO BUILDING SYSTEMS — CROCSTUD

2H. Framing Members*— Steel Studs — (Not shown, As an altemate to Item 2) — Fabricated from min.
0.015 in. {min bare metal thickness) galvanized steel, spaced a max of 24 in. OC. Studs to be cut 3/4 in. less
than assembly height.

TELLING INDUSTRIES L L C — TRUE-STUD™

21. Framing Members* - Steel Studs — (As an alternate to Item 2, For use with Items 5C or 5L) -
Proprietary channel shaped studs, 3-5/8 in. deep spaced a max of 24 in. OC. Studs to be cut 3/4 in less than
the assembly height and installed with a ¥2 in. gap between the end of the stud and track at the bottom of the
wall. For direct attachment of gypsum board only.

TELLING INDUSTRIES L L C — Viper25™

2]. Framing Members* - Metal Studs — Not shown - In lieu of Item 2 — proprietary channel shaped steel
studs, min depth as indicated under Item 5, spaced a max if 24 in. OC, fabricated from min 0.020 in. thick galv

steel. Studs cut 3/8 in. to 3/4 in. less in lengths than assembly heights

TELLING INDUSTRIES L L C — Viper20™

3. Wood Structural Panel Sheathing — (Optional, For use with Item 5 Only.)- (Not Shown) - 4 ft wide,
7/16 in. thick oriented strand board (OSB) or 15/32 in. thick structural 1 sheathing (plywood) complying with
DOC PS1 or PS2, or APA Standard PRP-108, manufactured with exterior glue, applied horizontally or vertically
to the steel studs. Vertical joints centered on studs, and staggered one stud space from wallboard joints.
Attached to studs with flat-head self-drilling tapping screws with a min. head diam. of 0.292 in. at maximum 6
in. OC. in the perimeter and 12 in. OC. in the field. When used, fastener lengths for gypsum panels increased
by min. 1/2 in.

4. Batts and Blankets* — (Required as indicated under Item 5) — Mineral wool batts, friction fitted between
studs and runners. Min nom thickness as indicated under Item 5. See Batts and Blankets (BKNV or BZ1Z)
Categories for names of Classified companies.

4A. Batts and Blankets* — (Optional) — Placed in stud cavities, any glass fiber or mineral wool insulation
bearing the UL Classification Marking as to Surface Burning Characteristics and/or Fire Resistance. See Batts
and Blankets (BKNV or BZJZ) Categories for names of Classified companies.

5. Gypsum Board* — Gypsum panels with beveled, square or tapered edges, applied vertically or
horizontally. Vertical joints centered over studs and staggered one stud cavity on opposite sides of studs.
Vertical joints in adjacent layers (multilayer systems) staggered one stud cavity. Horizontal joints need not be
backed by steel framing. Horizontal edge joints and horizontal butt joints on opposite sides of studs need not
be staggered. Horizontal edge joints and horizontal butt joints in adjacent layers (multilayer systems)
staggered a min of 12 in. The thickness and number of layers for the 1 hr, 2 hr, 3 hr and 4 hr ratings are as
follows:

Gypsum Board Protection on Each Side of Wall

Min No. of Min
Stud Layers Thkns of
Depth, in. & Thkns Insulation
Rating, Hr Items 2, 2C, 2D, 2F and 2G of Panel (Item 4)
1 3-1/2 1 layer, 5/8 in. thick Optional
1 2-1/2 1 layer, 1/2 in. thick 1-1/2 in.
1 1-5/8 1 layer, 3/4 in. thick Optional
2 1-5/8 2 layers, 1/2 in. thick Optional
2 1-5/8 2 layers, 5/8 in. thick Optional
2 3-1/2 1 layer, 3/4 in. thick 3in.
3 1-5/8 3 layers, 1/2 in. thick Optional
3 1-5/8 2 layers, 3/4 in. thick Optional
3 1-5/8 3 layers, 5/8 in. thick Optional
4 1-5/8 4 layers, 5/8 in. thick Optional
4 1-5/8 4 layers, 1/2 in. thick Optional
4 2-1/2 2 layers, 3/4 in. thick 2in.

CGC INC — 1/2 in. thick Type C, IP-X2 or IPC-AR; WRC, 5/8 in. thick Type AR, C, IP-AR, IP-X1, IP-X2, IPC-
AR, SCX, SHX, WRX or WRC; 3/4 in. thick Types IP-X3 or ULTRACODE

UNITED STATES GYPSUM CO — 1/2 in. thick Type C, IP-X2, IPC-AR or WRC; 5/8 in. thick Type SCX, SGX,
SHX, WRX, IP-X1, AR, C, WRC, FRX-G, IP-AR, IP-X2, IPC-AR ; 3/4 in. thick Types IP-X3 or ULTRACODE

USG MEXICO S A DE CV — 1/2 in. thick Type C, IP-X2, IPC-AR or WRC; 5/8 in. thick Type AR, C, IP-AR, IP-
X1, IP-X2, IPC-AR, SCX, SHX, WRX, WRC or; 3/4 in. thick Types IP-X3 or ULTRACODE

2

3 When Item 7B, Steel Framing Members*, is used, Nonbearing Wall Rating is limited to 1 Hr. Min. stud dept4is

3-1/2 in., min. thickness of insulation {Item 4) is 3 in., and two layers of gypsum board panels (1/2 in. or 5/8
in. thick) shall be attached to furring channels as described in Item 6. One layer of gypsum board panels (1/2
in. or 5/8 in. thick) attached to opposite side of stud without furring channels as described in Item 6.

SA. Gypsum Board* — (As an alternate to Item 5) — 5/8 in. thick, 24 to 54 in. wide, applied horizontally as
the outer layer to one side of the assembly. Secured as described in Item 6.

CGC INC — Type SHX.

UNITED STATES GYPSUM CO — Type FRX-G, SHX.

USG MEXICO S A DE CV — Type SHX.

5B. Gypsum Board* — (Not Shown) - As an alternate to Item 5 when used as the base layer on one or both
sides of wall when 5/8 in or % in. thick products are specified. For direct attachment only to steel studs Item
2A, (not to be used with Item 3) - Nom 5/8 in. or 34 in. may be used as alternate to all 5/8 in. or 3 in. shown
in Item 5, Wallboard Protection on Each Side of Wall table. Nom 5/8 in. or % in. thick lead backed gypsum
panels with beveled, square or tapered edges, applied vertically. Vertical joints centered over studs and
staggered min 1 stud cavity on opposite sides of studs. Gypsum board secured to 20 MSG steel studs Item 2A
with 1-1/4 in. long Type S-12 steel screws spaced 8 in. OC at perimeter and 12 in. OC in the field. To be used
with Lead Batten Strips {see Item 11) or Lead Discs or Tabs (see Item 12).

RAY-BAR ENGINEERING CORP — Type RB-LBG

5C. Gypsum Board* — (For Use With Item 2B) Rating Limited to 1 Hour. 5/8 in. thick, 48 in. wide, Gypsum
panels with beveled, square or tapered edges, applied vertically or horizontally. {\Vertical Application) - The
gypsum board is to be installed on each side of the studs with 1 in. long Type S coated steel screws spaced 8
in. OC starting 4 in. from the edge of the board at the vertical edges and 12 in. OC starting 6 in. from the edge
of the board at the center of each board. Gypsum boards are to be secured to the top and bottom track with
screws spaced 8 in. OC starting 4 in. from the board edge. Fasteners shall not penetrate through both the stud
and the track at the same time. Vertical joints are to be centered over studs and staggered one stud cavity on
opposite sides of studs. (Horizontal Application) - The gypsum board is to be installed on each side of the studs
with 1 in. long Type S coated steel screws spaced 8 in. OC starting 4 in. from the edge of the board at the
vertical edges and 12 in. OC starting 6 in. from the edge of the board at the center of each board. Gypsum
boards are to be secured to the top and bottom track with screws spaced 8 in. OC starting 4 in. from the board
edge. Fasteners shall not penetrate through both the stud and the track at the same time. All horizontal joints
are to be backed as outlined under section VI of Volume 1 in the Fire Resistive Directory.

CGC INC — Type SCX.

UNITED STATES GYPSUM CO — Type SCX, SGX.

USG MEXICO S ADE CV — Type SCX.

5D. Gypsum Board* — (As an alternate to Item 5) — 5/8 in. thick, 48 in. wide, applied vertically or
horizontally. Secured as described in Item 6. For use with Items 1 and 2 only.

UNITED STATES GYPSUM CO — Type USGX.

5E. Gypsum Board* — (Not Shown) - {As an alternate to Item 5 when used as the base layer on one or both
sides of wall when 1/2 in. or 5/8 in thick products are specified, For direct attachment only to steel studs Item
2A, not to be used with Item 3). Nominal 5/8 in. thick lead backed gypsum panels with beveled, square or
tapered edges, applied vertically. Vertical joints centered over studs and staggered min 1 stud cavity on
opposite sides of studs. Wallboard secured to studs with 1-1/4 in. long Type S-12 (or No. 6 by 1-1/4 in. long
bugle head fine driller) steel screws spaced 8 in. OC at perimeter and 12 in. OC in the field.

NEW ENGLAND LEAD BURNING CO INC, DBA NELCO — Nelco

5F. Gypsum Board* — (As an alternate to Item 5) — For use with Items 1E and 2E and limited to 1 Hour

Rating only, Gypsum panels with beveled, square or tapered edges, applied vertically, and fastened to the
steel studs with 1 in. long Type S screws spaced 8 in. OC along vertical and bottom edges and 12 in. OC in the
field. Vertical joints centered over studs and staggered one stud cavity on opposite sides of studs. Steel stud
depth shall be a minimum 3-5/8 in.

UNITED STATES GYPSUM CO — 5/8 in. thick Type SCX, SGX.

5G. Gypsum Board* — (As an alternate to Item 5) — For use with Items 1E and 2E only, Gypsum panels
with beveled, square or tapered edges, applied vertically or horizontally, as specified in the table below and
fastened to the steel studs as described in Item 6. Vertical joints centered over studs and staggered one stud
cavity on opposite sides of studs. Vertical joints in adjacent layers (multilayer systems) staggered one stud
cavity. Horizontal joints need not be backed by steel framing. Horizontal edge joints and horizontal butt joints
on opposite sides of studs need not be staggered. Horizontal edge joints and horizontal butt joints in adjacent
layers (multilayer systems) staggered a min of 12 in. The thickness and number of layers for the 2 hr, 3 hr
and 4 hr ratings are as follows:

Gypsum Board Protection on Each Side of Wall

Min Stud No. of Layers Min Thkns of

Rating, Depth, in. & Thickness Insulation

Hr Item 2E of Panel (Item 4)
2 1-5/8 2 layers, 1/2 in. thick Optional
2 1-5/8 2 layers, 5/8 in. thick Optional
3 1-5/8 3 layers, 1/2 in. thick Optional
3 1-5/8 3 layers, 5/8 in. thick Optional
4 1-5/8 4 layers, 5/8 in. thick Optional
4 1-5/8 4 layers, 1/2 in. thick Optional

CGC INC — 1/2 in. thick Type C, IP-X2 or IPC-AR;, 5/8 in. thick Type AR, C, IP-AR, IP-X1, IP-X2, IPC-AR,
SCX, SHX, or; 3/4 in. thick Types IP-X3 or ULTRACODE

UNITED STATES GYPSUM CO — 1/2 in. thick Type C, IP-X2, IPC-AR or; 5/8 in. thick Type SCX, SGX, SHX,
IP-X1, AR, C, , FRX-G, IP-AR, IP-X2, IPC-AR ; 3/4 in. thick Types IP-X3 or ULTRACODE

USG MEXICO S ADE CV — 1/2in. thick Type C, IP-X2, IPC-AR or; 5/8 in. thick Type AR, C, IP-AR, IP-X1,
IP-X2, IPC-AR, SCX, SHX, or; 3/4 in. thick Types IP-X3 or ULTRACODE

5H. Gypsum Board* — (Not Shown) - (As an alternate to Item 5 when used as the base layer on one or both
sides of wall when 5/8 or 3/4 in thick products are specified. For direct attachment only to steel studs Item 2A,
{not to be used with Item 3) - Nom 5/8 or 3/4 in. may be used as alternate to all 5/8 or 3/4 in. shown in Item
5, Wallboard Protection on Each Side of Wall table. Nom 5/8 or 3/4 in. thick lead backed gypsum panels with
beveled, square or tapered edges, applied vertically. Vertical joints centered over 20 MSG steel studs and
staggered min 1 stud cavity on opposite sides of studs. Wallboard secured to studs with 1-1/4 in. long Type S-
12 steel screws spaced 8 in. OC at perimeter and 12 in. OC in the field. Gypsum board secured to 20 MSG
steel studs Item 2B with 1-1/4 in. long Type S$-12 steel screws spaced 8 in. OC at perimeter and 12 in. OC in
the field. For Joint Compound see Item 5. To be used with Lead Batten Strips (see Item 11A) or Lead Discs
(see Item 12A).

MAYCO INDUSTRIES INC — Type X-Ray Shielded Gypsum

5I. Gypsum Board* — (As an alternate to Item 5) - Nom. 5/8 in. thick gypsum panels with beveled, square
or tapered edges installed as described in Item 5. Steel stud minimum depth shall be as indicated in Item 5.

CGC INC — Type ULX

UNITED STATES GYPSUM CO — Type ULX

USG MEXICO SADECV — Type ULX

5]. Gypsum Board* — (Not Shown) - (As an altemate to Item 5 when used as the base layer on one or both
sides of wall when 1/2 in. or 5/8 in thick products are specified, For direct attachment only to steel studs Item
2A, not to be used with Item 3). Nom 5/8 in. thick lead backed gypsum panels with beveled, square or
tapered edges, applied vertically. Vertical joints centered over studs and staggered min 1 stud cavity on
opposite sides of studs. Wallboard secured to studs with 1-1/4 in. long Type S-12 steel screws gypsum panel
steel screws spaced 8 in. OC at perimeter and 12 in. OC in the field. Lead batten strips required behind vertical
joints of lead backed gypsum wallboard and optional at remaining stud locations. Lead batten strips, min 2 in.
wide, max 8 ft long with a max thickness of 0.14 in. placed on the face of studs and attached to the stud with
construction adhesive and two 1 in. long Type S-12 pan head steel screws, one at the top of the strip and one
at the bottom of the strip. Lead discs, nominal 3/8 in. diam by max 0.085 in. thick. Compression fitted or
adhered over the screw heads. Lead batten strips and discs to have a purity of 99.9% meeting the Federal
specification QQ-L-201f, Grade "C".

RADIATION PROTECTION PRODUCTS INC — Type RPP - Lead Lined Drywall

6. Fasteners — (Not shown) — For use with Items 2 and 2F - Type S or S-12 steel screws used to attach
panels to studs (Item 2) or furring channels (Iltem 7). Single layer systems: 1 in. long for 1/2 and 5/8 in.
thick panels or 1-1/4 in. long for 3/4 in. thick panels, spaced 8 in. OC when panels are applied horizontally, or
8 in. OC along vertical and bottom edges and 12 in. OC in the field when panels are applied vertically. Two
layer systems: First layer- 1 in. long for 1/2 and 5/8 in. thick panels or 1-1/4 in. long for 3/4 in. thick panels,
spaced 16 in. OC. Second layer- 1-5/8 in. long for 1/2 in., 5/8 in. thick panels or 2-1/4 in. long for 3/4 in. thick
panels, spaced 16 in. OC with screws offset 8 in. from first layer.Three-layer systems: First layer- 1 in. long
for 1/2in., 5/8 in. thick panels, spaced 24 in. OC. Second layer- 1-5/8 in. long for 1/2 in., 5/8 in. thick panels,
spaced 24 in. OC. Third layer- 2-1/4 in. long for 1/2 in., 5/8 in. thick panels or 2-5/8 in. long for 5/8 in. thick
panels, spaced 12 in. OC. Screws offset min 6 in. from layer below. Four-layer systems: First layer- 1 in.
long for 1/2 in., 5/8 in. thick panels, spaced 24 in. OC. Second layer- 1-5/8 in. long for 1/2 in., 5/8 in. thick
panels, spaced 24 in. OC. Third layer- 2-1/4 in. long for 1/2 in. thick panels or 2-5/8 in. long for 5/8 in. thick
panels, spaced 24 in. OC. Fourth layer- 2-5/8 in. long for 1/2 in. thick panels or 3 in. long for 5/8 in. thick
panels, spaced 12 in. OC. Screws offset min 6 in. from layer below.

7. Furring Channels — (Optional, not shown, for single or double layer systems) — Resilient furring channels
fabricated from min 25 MSG corrosion-protected steel, spaced vertically a max of 24 in. OC. Flange portion
attached to each intersecting stud with 1/2 in. long Type S-12 steel screws. Not for use with Item SA and 5E.

7A. Framing Members* — {Optional on one or both sides, not shown, for single or double layer systems) —
As an alternate to Item 7, furring channels and Steel Framing Members as described below:

a. Furring Channels — Formed of No. 25 MSG galv steel. 2-9/16 in. or 2-23/32 in. wide
by 7/8 in. deep, spaced max. 24 in. OC perpendicular to studs. Channels secured to studs
as described in Item b. Gypsum board attached to furring channels as described in Item
6. Not for use with Item 5A and 5E.

b. Steel Framing Members* — Used to attach furring channels (Item 7Aa) to studs
(Item 2). Clips spaced max. 48 in. OC. RSIC-1 and RSIC-1 (2.75) clips secured to studs
with No. 8 x 1-1/2 in. minimum self-drilling, S-12 steel screw through the center
grommet. RSIC-V and RSIC-V (2.75) clips secured to studs with No. 8 x 9/16 in.
minimum self-drilling, $-12 steel screw through the center hole. Furring channels are
friction fitted into clips. RSIC-1 and RSIC-V clips for use with 2-9/16 in. wide furring
channels. RSIC-1 (2.75) and RSIC-V (2.75) clips for use with 2-23/32 in. wide furring
channels.

PAC INTERNATIONAL INC — Types RSIC-1, RSIC-V, RSIC-1 (2.75), RSIC-V (2.75).

7B. Framing Members* — (Optional, Not Shown) — As an alternate to Item 7, for single or double layer
systems, furring channels and Steel Framing Members on only one side of studs as described below:

a. Furring Channels — Formed of No. 25 MSG galv steel, spaced 24 in. OC
perpendicular to studs. Channels secured to studs as described in Item b. Batts and
Blankets placed in stud cavity as described in Item 5. Two layers of gypsum board
attached to furring channels as described in Item 5. Not for use with Item S5A and SE.

b. Steel Framing Members* — Used to attach furring channels (Item 7Ba) to one side
of studs (Item 2) only. Clips spaced 48 in. OC., and secured to studs with two No. 8 x 2-
1/2 in. coarse drywall screws, one through the hole at each end of the clip. Furring
channels are friction fitted into clips.

KINETICS NOISE CONTROL INC — Type Isomax

7C. Framing Members* — Optional - Not Shown - Used as an alternate method to 5:tach resilient channels
(Item 7). Clips attached at each intersection of the resilient channel and the steel stu™; (Item 2). Resilient
channels are friction fitted into clips, and then clips are secured to the steel stud with min. 1in. long Type S-
12 steel screws through the center hole of the clip and the resilient channel flange.

7D. Framing Members* — (Not Shown) — (Optional on one or both sides, not shown, for single or double
layer systems) — As an alternate to Item 7, furring channels and Steel Framing Members as described below:

a. Furring Channels — Formed of No. 25 MSG galv steel. 2-3/8 in. wide by 7/8 in. deep,
spaced max. 24 in. OC perpendicular to studs. Channels secured to studs as described in
Item b. Gypsum board attached to furring channels as described in Item 6. Not for use
with Item 5A and SE.

b. Steel Framing Members* — Used to attach furring channels (Item 7Aa) to studs
(Item 2). Clips spaced max. 48 in. OC. GENIECLIPS secured to studs with No. 8 x 1-1/2
in. minimum self-drilling, S-12 steel screw through the center grommet. Furring channels
are friction fitted into clips.

PLITEQ INC — Type GENIECLIP

7E. Steel Framing Members — (Opticnal, Not Shown)* - Furring channels and resilient sound isolation clip
as described below:

a. Furring Channels — Formed of No. 25 MSG galv steel. Spaced 24 in. OC
perpendicular to studs. Channels secured to studs as described in Item b. Ends of
adjoining channels overlapped 6 in. and secured together with four self-tapping No. 8x1/2
Self Drilling screws (2 per side 1 in. and 4 in. from overlap edge). Gypsum board attached
to furring channels as described in Item 4. Side joint furring channels shall be attached to
studs with RESILMOUNT Sound Isolation Clips - located approximately 2 in. from each end
of length of channel. Both Gypsum Boards at side joints fastened into channel with screws
spaced 8 in. OC, approximately 1/2 in. from joint edge. Not for use with Item 5A and 5SE.

b. Steel Framing Members* — Resilient sound isolation clip used to attach furring
channels (Item 7Ea) to studs. Clips spaced 24 in. OC., and secured to studs with No. 10
X 2-1/2 in. coarse drywall screw through the center hole. Furring channels are friction
fitted into clips.

STUDCO BUILDING SYSTEMS — RESILMOUNT Sound Isolation Clips - Type A237 or
AZ37R

8. Joint Tape and Compound — Vinyl or casein, dry or premixed joint compound applied in two coats to
joints and screw heads of outer layers. Paper tape, nom 2 in. wide, embedded in first layer of compound over
all joints of outer layer panels. Paper tape and joint compound may be omitted when gypsum panels are
supplied with a square edge.

9. Siding, Brick or Stucco — (Optional, not shown) — Aluminum, vinyl or steel siding, brick veneer or
stucco, meeting the requirements of local code agencies, installed over gypsum panels. Brick veneer attached
to studs with corrugated metal wall ties attached to each stud with steel screws, not more than each sixth
course of brick.

10. Caulking and Sealants* — (Optional, not shown) — A bead of acoustical sealant applied around the
partition perimeter for sound control.

UNITED STATES GYPSUM CO — Type AS

11. Lead Batten Strips — (Not Shown, For Use With Item 5B) - Lead batten strips, min 1-1/2 in. wide, max
10 ft long with a max thickness of 0.125 in. Strips placed on the intericor face of studs and attached from the
exterior face of the stud with two 1 in. long Type S-12 pan head steel screws, one at the top of the strip and
one at the bottom of the strip. Lead batten strips to have a purity of 99.9% meeting the Federal specification
QQ-L-201f, Grade "C". Lead batten strips required behind vertical joints of lead backed gypsum wallboard
(Item 5B) and optional at remaining stud locations. Required behind vertical joints.

11A. Lead Batten Strips — (Not Shown, For Use With Item 5H) Lead batten strips, 2 in. wide, max 10 ft long

with a max thickness of 0.140 in. Strips placed on the face of studs and attached to the stud with two min. 1
in. long min. Type S-8 pan head steel screws, one at the top of the strip and one at the bottom of the strip or
with one min. 1 in. long min. Type S-8 pan head steel screw at the top of the strip. Lead batten strips to have
a purity of 99.9% meeting the Federal specification QQ-L-201f, Grades "A, B, C or D". Lead batten strips
required behind vertical joints of lead backed gypsum wallboard and optional at remaining stud locations.

12. Lead Discs or Tabs — (Not Shown, For Use With Item 5B) - Used in lieu of or in addition to the lead

batten strips (Item 11) or optional at cther locations - Max 3/4 in. diam by max 0.125 in. thick lead discs
compression fitted or adhered over steel screw heads or max 1/2 in. by 1-1/4 in. by max 0.125 in. thick lead
tabs placed on gypsum boards (Item 5B) underneath screw locations prior to the installation of the screws.
Lead discs or tabs to have a purity of 99.9% meeting the Federal specification QQ-L-201f, Grade "C".

12A. Lead Discs — (Not Shown, for use with Item 5H) Max 5/16 in. diam by max 0.140 in. thick lead discs
compression fitted or adhered over steel screw heads. Lead discs to have a purity of 99.9% meeting the
Federal Specification QQ-L-201f, Grades "A, B, C or D".

13. Lead Batten Strips — (Not Shown, For Use With Item SE) Lead batten strips, 2 in. wide, max 10 ft long

with a max thickness of 0.142 in. Strips placed on the face of studs and attached to the stud with two min. 1

in. long min. Type S-8 pan head steel screws, one at the top of the strip and one at the bottom of the strip or
with ocne min. 1 in. long min. Type S-8 pan head steel screw at the top of the strip. Lead batten strips to have
a purity of 99.9% meeting the Federal specification QQ-L-201f, Grade "C". Lead batten strips required behind
vertical joints of lead backed gypsum wallboard (Item 5E) and optional at remaining stud locations.

14. Lead Tabs — (Not Shown, For Use With Item SE) 2 in. wide, 5in. long with a max thickness of 0.142 in.
Tabs friction-fit around front face of stud, the stud folded back flange, and the back face of the stud. Tabs
required at each location where a screw (that secures the gypsum boards, Item SE) will penetrate the steel
stud. Lead tabs to have a purity of 99.9% meeting the Federal specification QQ-L-201f, Grade "C". Lead tabs
may be held in place with standard adhesive tape if necessary.

*Bearing the UL Classification Mark
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1. Roor Assembly — in 41720, thick reinferced lightaaight or mermd weeight [100-150 2cf] strocturd concrete. Roor may dee e constracted of
oy Gin thick UL Clossified hellow-core Precast Concrete Units™
2= Precast Concrete Units categaory in the Are Resistonos Directory for names of maruiachares.

2. all Assembly —The 1 or 2 b fire-rated gypesom oo dfstesl stod wedl assemidly shall ke corstrocted of the matends ardin the manrer specified
i e irddivddodd U400 oF V400 Seies Widl or Porition Designin the UL Rre Resistarce Directory. In addfien, the wdl may inconsorcte a haad-ofwall
joint sy term o sppedifiedin the HW Seres Joint Systerns in the UL Rre Resistance Directory. The wdl shadl include the following corstroction fectures:
A Steel Boor Bonners — Aoor norners of wdl cssermbdy shadl consist of min Mo 25 gauge adhvsteel channels sized te accommaedate sted
shudds [fern 2B). Aoor norters to be provdded with 1-174in. farges . Rurre s secured with steal fosterers spaced 12 i, OC.
B. Studs — Stesl stuck to e it 172 10 wicke, Stock oot 172 10 304, [ess in lergth hon assemibtly baght with sottom resting in, resting on
ond fostened to floor rurner with sheet metd sarews | Shod spadrg not fe exceed 24in, OC,
C. Gypsum Board™ — Gypsum boord instdled 1o a mintetal thickness of 508 of 1-174 in. oh eachiside of wal for a1 of 2 by rated wdl,
respactively. Wl 1o e corstructed o spacifiedin the inawvdod U400 of V400 Setes Deasigh in the UL Are Resistoance Directory, except that
amax 34 in. g9z shdl be madntdred between the loftem of gypsum keard and top of concrete fleor. The houdy fire rafing of the joink
system i equal to the howdy fire rating of the wall.

3. Al Void or Cavily Matenaol Sealant — Mhox separation belween top of floor and bottom of wall is 3,4 in Vin 578 in thickress of fill matend instaled
ofadach side of the wdl betweaen the Bottorm of the gypsum board ond the top of the conarete foar, fushowith each surface of the wal.

HILT CONSTRUCTION CHEAMC ALS, DIV OF HILR INC — CF&01 5 Bostornernic Arestop Sealont. CPS04 Rexdole Arestop Sedant or F&-OME Sedant

System Mo, BW-5-0023 1 hr and 2 hr SHAFT WALL
oy 17, 2070
Assembly Ratings — 1 and 2 Hr (See Hem 2]
Joint Width — 1 in. Max
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1. Aoor Assembly — M 2-1/200. (&4 i) thick rairforced lighbaeight of rormal weai gibd [100-150 et or 1800-2400 kafm?) structuedd comcrate.

2. Wall Assembly —The 1 or 2 br fire rated guosun boadistesl shud shaft wdl assemily shdl b2 corstrocted of the matenials andin the manner
specifiedin e indivddod U400 oF V400 Seties Widl and Portifion Designin the UL Are Resistarce Directory. Inaddiien, the wall may inceneotate o
Fecckotwedll joint system corstructed os specifiedin the HW Seres Joirt Systerms it the UL Are Resistornce Directory. The wdl shadl inciucke the
Tollowing comstructon fectares:

Fire-resistance Ratings - Aré;IIUL 263

Design No. Y710
July 02, 2013

Ratings — 1, 1-172, 2, 3and 4 Hr

1. Steel Pipe or Tube Column — Steel circular pipe (SP) or steel square or rectangular tube (ST) of min
sizes as shown in the table below, The ASP ratio of the steel pipe or tube (see Item 2) shall range from 0.1 to
2.0,

Z. Spray-Applied Fire Resistive Materials® — Prepared by mixing with water according to instructions and
applying in one or more coats to the thicknesses shown below, to steel surfaces which are dean and free of
dirt, loose scale, and oil. Min avg and min ind density for Types ME-6/CBF, MK-6/ED, MK-6/HY, MK-6/HB, Mk-
65, MK-6 GF, Mk-10 HB, Mk-10 HB Extended Set and RG of 15/14 pcf, respectively, Min ava and min ind
density for Types 2-106, Z-106/G, Z-106/HY of 22/19 pcf, respectively.

The hourly rating of the structural member is dependent upon the ratio of A/P and the thickness of Spray-
Applied Fire Resistive Materials, where A is the cross sectional area of the pipe or tube and P is the heated
perimeter.

The A/P ratio of a circular pipe is determined by:

A/P pipe = t {(d-t)

Where:
d = the outer diam of the pipe (in.)
t = the wall thickness of the pipe (in.)

The A/P ratio of a rectangular or square tube is determined by:

A/P tube = t {(a+b-2t)

a+b
Where:
a = the outer width of the tube (in.)
b

the outer length of the tube (in.)
t = the wall thickness of the tube (in.)

The thickness of Spray-Applied Fire Resistive Materials for rating of 3/4, 1, 1-1/2, 2, 3 and 4 h of a steel pipe

Min Thkns In.
Column Size
In. A/P 1 Hr 1-1/2 Hr 2 Hr 3 Hr 4 Hr
ST 3x3x3/16 .18 1 1-11/16 2-5/16 3-9/16 NA
ST 3x3x5/16 .28 11/16 1-1/8 1-1/2 2-5/16 3-1/16
ST 3x3x1/2 42 7/16 3/4 1 1-1/2 2-1/16
ST 8x8x5/8 .58 3/8 5/8 3/4 1-1/8 1-1/2
ST 20x20x3/4 72 1/4 3/8 9/16 7/8 1-3/16
ST 20x20x1 95 1/4 5/16 7/16 11/16 15/16
ST 32x32x1-1/4 1.20 1/4 1/4 3/8 9/16 3/4
ST 32x32x1-1/2 1.43 1/4 1/4 5/16 1/2 5/8
ST 32x32x1-3/4 1.65 1/4 1/4 1/4 7/16 9/16
ST 32x32x2 1.88 1/4 1/4 1/4 3/8 1/2 D
SP 3x.216 .20 15/16 1-1/2 2-1/16 3-1/8 NA
SP 8x.322 .31 5/8 1 1-5/16 2-1/16 2-13/16
SP 6x.432 .40 1/2 3/4 1 1-9/16 2-1/8
SP 10x.50 .48 3/8 5/8 7/8 1-3/8 1-13/16
SP 6x.864 .74 1/4 3/8 9/16 7/8 1-3/16

or tube can be determined by the equation: C

h= R-0.20

4.43 (A/P)
Where:
R = the hourly rating (hrs)

h = the thickness of Spray-Applied Fire Resistive Materials, minimum 1/4 in., maximum 3-7/8 in.

ARABIAN VERMICULITE INDUSTRIES — Type MK-6GF, MK-10 HB, MK-10 HB Extended Set.

GRACE KOREA INC — Types MK-6/CBF, MK-6/ED, MK-6/HY, MK-10 HB, MK-10 HB Extended Set, MK-6/HB,
MK-6s, MK-6GF, Monokote Acoustic 1, Monokote Acoustic 5, Z-106, Z-106/G, Z-106/HY.

W R GRACE & CO - CONN — Types MK-4, MK-5, MK-6/HY, MK-10 HB, MK-10 HB Extended Set, MK-6/HB,
MK-6s, MK-6 GF, Monokote Acoustic 1, Monokote Acoustic 5, RG, Z-106, Z-106/G, Z-106/HY.

*Bearing the UL Classification Mark

Last Updated on 2013-07-02
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System Mo, HW-D-0342 — 1 hr and 2 hr Gypsum Shaft Wall
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1. Roor Assembly — iin 2-17200. [ 84 mim) thick reinferced lightasight of nonmd weight [100-150 2ot or 18002400 kg /m?] strocthual concrete,

2. 5haft Wal Assembly —The 2 br firerated gviosuan oard fstesl stod shaft wedl assemibtly shdl e corstructad of the matends ard in the manner

B

COLLETON COUNTY
RECREATION CENTER ADDITION AND RENOVATION
280 RECREATION LN, WALTERBORO SC 29488

DATE DRAWN CHECKED

5/30/2017| RSP AMC

SCALE

A, Boor and Ceiling Bunners — J-shogoed runret, 2-172 in, [&mm ] wicke with uregod [egs otmin 1-1/4in [32 mim) and 20 [51 mm),
takricated frem min 24 MEG gdwsteal. Rurmen posiioned with short leg foward finished side of wdl, Runners attached 1o strachad
sUports with steal fastenars located not grecter than 2 in. [51 mnim ] frem ends ond ret greater tham 24 im0 [810 mm] OC,

desailadin the individodd 00, WAO0 oF WAD0 Seres Wil and Portifion Desigh it e UL Rrs Resistarae Directony and skl inciods the following
corsthaction fechires:
& Roorand Ceiing Bunners — J-shoped rormer, 2-12 000 (&4 mim ] wicke with urecud legs of min 1-1 /4 im0 [32 mim] and 200 (1 mim).,

b. Steel $huds — C-Heshaeed stods, 2-1/20n0 (84 mm) wide oy 1-172 im0 [38 mm] deep, fdoicated from min 25 MG gdw stesl, out to lergths
356t 12in (1012 13 mim) less than floor fo oailing height ond spaced 24 in, (810 mm] OC. Shack mest in foor rurmear of boettorn and J narner
of slofted ceailing frack of top, After irs todl aion of gwosun B ardliter panels [Hem 22, stuck securad to flarge of floor narner onfirished
sidle of wdl only with o, by 1720 [13 mim)] leng self-chilling, selt-fogoping stesl soraws. Studs secured to farge of slotted cailing track on
firished side of wdl only with Mo, 8 by 172 in. [13 mim] keng self-chlling, self-togoming woter hecd steel sorews af slot micheight.

C. Gypsum Board™— 1 in. [25 rmim] thick by 240 (810 mim ) wide gviosum board iner panels a5 specified in the incivdocd U400 oF W400-
Series design. Panels oot 1in. [25 mm] less inlength than foor o ceailing height. Verticd edges irsertedin "H'shaoed seclion of "C-H' shuds,
At the ek of the assemitly, the free edge of the end ponels are attachad to the long leg of weriod Hurmers (e 24 ) with 1-508 i, [41
i) lerg Ty S steel sorews spacedma: 120n. [305 mim ] OC.

D. Gypsum Board™ — Gypsutn board sheats, 172 or 5/5 in. [13 o 1 6mim] thick, gppdlied wericdly of heizontdly in b layars on finisked side
of wed| Cf specifiedin the indidadoacd 00 of Wa400-Sehies design, A max 1in. (25 mim] g shadl e mantcired between the Dottam of the
gypeum beard and the o surface of the concrate 1oor. The screvs attaching the gypsum beadlayers to the S-Hstuds shdl ke located |
i [25 mim] deeve e fop of the Jrunner or slotted ceailing rack. Mo gyppsum boord atfachment screws are 1o penatate the ceilirg J-
nunner chid slotted osiling rack .

The howly fire raling of the joint sy stem & equal to the houldy fire ialing of the wall

3. AL, Void or Covily Material Sealant — ivice secaration ebween top of loor and izottem of gypeum koard onthe firishsideis lin The depth of
sedant to beirstalad to fill the linear gap betweean the bottorn of e gyposum board sheets [fem 2D) and e fop of the concrate foor shal e
agud te he overdl thidkress of the gyesum bboard sheets, fush with the finished side of the wedl

HLT CONSTRUCTON CHEANCALS, DIV OF HILINC — CF &04 5

falicated from min 24 MG gdwstesl. Burners posifionad with short leg toward finished side of wdl, Rurners attoched fo stracherd
sty with steel tasteners located not greater than 2 in. (51 mm ] from ercls and net greater than 24 in (410 mm) O,

b. lght Gauge raming™ - Siofted Ceiling Track — [Ootiond) Sotted ceiling track shal consist o f g v teel charnels with slotted fanges.
Jotted cailing rack sized to accommadate steel "C-H shack [tems 2C). Attached to concrete ot cailing with steel fastenars spaced max
24 i, [A10 mim) O,

MARNO/WARE, DIY OF WARE INDUS TRIES INC — Tyoe SLT

C. Seel Sluds — C-Hshagoed shodk, 2-1/2 in. (& mim ] widke By 1-172 00, (38 mm ) dess, tdeicated rommin 25 MSG galv stesl, cut to lengths

A

S8t 1/ 20in [10 te 13 mim) lass than floor e oailling haight and spaced 24 in, (810 mim] OC, Suds nestin oo nobrer of bottom and J norner

of slotted caiing track o top, After irgtadl ol om of gwesum o ardliner panels [Item 20], stuck secwred to large of fleor rommer on finished
sidle of weddl only with Mo by 1/20in (15 mim] lorg self-chlling, self-taoping steel sareaws. Suds secured to flangs of sletted calling track on
firished side of wadl orly with Mo 8 kv 12 in (13 mm ] long s -chlling, sel taoping wafer head stesl saraws at slet micheight,
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	A701 - ENLARGED FLOOR PLAN AND INTERIOR ELEVATIONS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
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	A702 - INTERIOR ELEVATIONS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
	A400 - WALL TYPES
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	A800 - TYPICAL DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
	A400 - WALL TYPES
	A401 - BUILDING SECTIONS
	A402 - WALL SECTIONS
	A403 - WALL SECTIONS
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	A801 - ROOF DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
	A400 - WALL TYPES
	A401 - BUILDING SECTIONS
	A402 - WALL SECTIONS
	A403 - WALL SECTIONS
	A404 - WALL SECTIONS
	A600 - REFLECTED CEILING PLAN
	A700 - TYP. FIXTURE AND ACCESS. HEIGHTS AND LEGENDS
	A701 - ENLARGED FLOOR PLAN AND INTERIOR ELEVATIONS
	A702 - INTERIOR ELEVATIONS
	A800 - TYPICAL DETAILS
	A801 - ROOF DETAILS
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	I200 - FIRST FLOOR FINISH PLAN
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	A802 - ROOF DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
	A400 - WALL TYPES
	A401 - BUILDING SECTIONS
	A402 - WALL SECTIONS
	A403 - WALL SECTIONS
	A404 - WALL SECTIONS
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	A810 - PLAN DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
	A400 - WALL TYPES
	A401 - BUILDING SECTIONS
	A402 - WALL SECTIONS
	A403 - WALL SECTIONS
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	A811 - PLAN DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
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	A820 - TYPICAL CEILING AND MILLWORK DETAILS
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
	A200A - GROUND FLOOR PLAN
	A200B - GROUND FLOOR FURNITURE PLAN
	A201 - ROOF PLAN
	A300 - BUILDING ELEVATIONS
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	A900 - DOOR SCHEDULE, DOOR FRAMES, AND WINDOW TYPES
	Sheets
	A001 - LIFE SAFETY PLAN
	A002 - ARCHITECTURAL SITE PLAN
	A100 - DEMOLITION FLOOR PLAN
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	A200B - GROUND FLOOR FURNITURE PLAN
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	I200 - FIRST FLOOR FINISH PLAN
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	I900 - FINISH SPECIFICATIONS
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	H000
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	H100
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	H200
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
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	P201 - PLUMBING - ROOF NEW WORK PLAN - SANITARY
	P300 - PLUMBING - GROUND FLOOR NEW WORK PLAN - DOMESTIC WATER
	P800 - PLUMBING DETAILS


	H500
	Sheets
	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
	H000 - HVAC SYMBOLS LEGEND, NOTES & SYSTEM DIAGRAMS
	H100 - HVAC - GROUND FLOOR DEMOLITION PLAN
	H200 - GROUND FLOOR DUCTWORK PLAN
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	H800
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
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	P800 - PLUMBING DETAILS
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
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	FP200
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN


	P000
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
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	P800 - PLUMBING DETAILS


	P100
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
	H000 - HVAC SYMBOLS LEGEND, NOTES & SYSTEM DIAGRAMS
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	P201 - PLUMBING - ROOF NEW WORK PLAN - SANITARY
	P300 - PLUMBING - GROUND FLOOR NEW WORK PLAN - DOMESTIC WATER
	P800 - PLUMBING DETAILS


	P200
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	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
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	H100 - HVAC - GROUND FLOOR DEMOLITION PLAN
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	P800 - PLUMBING DETAILS


	P201
	Sheets
	P201 - PLUMBING - ROOF NEW WORK PLAN - SANITARY
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	Sheets
	FP200 - FIRE PROTECTION - GROUND FLOOR WORK PLAN
	H000 - HVAC SYMBOLS LEGEND, NOTES & SYSTEM DIAGRAMS
	H100 - HVAC - GROUND FLOOR DEMOLITION PLAN
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