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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY
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1. INF TION:
PRE—APPRQVAL GUIDE SCOPE & ADBREVIATIONS
1.1.1.

1.1.

THIS OSHPD PRE—APPROVAL OF MANUFACTURER'S CERTIFICA N (OPM) IS BASED ON THE 2013
CALIFORNIA BUILDING CODE (CBC 2013). THE DEMAND (DESIGN FORCES) FOR USE W/ THIS OPM
SHALL BE BASED ON THE CBC 2013.

THE PURPOSE OF THIS PRE—-APPROVAL MANUAL IS FOR THE DESIGN QF SUPPORTS &
AFTACHMENTS OF THE SEISMIC SWAY BRCG QF INTERIOR PIPING FOR FIRE SPRINKLER SYSTEMS
SUBJECT TQ SEISMIC LOADS,

INTERMEDIATE HANGERS & RESTRAINTS FOR QTHER LOADS (I.E. THERMAL LOADS, WATER HAMMER,
PRESSURE, OR WATER JET LOADS) ARE BY QTHERS & ARE NQT ADDRESSED IN THIS OPM.
FURTHERMORE, DOES NOT ADDRESS COMPONENTS THAT CROSS SEISMIC SEPARATIONS, NOR DQES
T ADDRESS COMPONENTS (OTHER THAN PIPE RISERS) ATTACHED TO PORTIONS OF THE
STRUCTURE OR EQUIPMENT THAT WILL EXPERIENCE RELATIVE SEISMIC DISPLACEMENT.

THIS PRE—APPROVAL IS INTENDED FOR PIPING SYSTEMS W/ THE PIPE COMPONENT SIZES LISTED
JN TABLE 1.1.1 & TABLE 1.1.2.

SERVICE PIPE NOMINAL PIPE SIZE
SCHED (NPS)
LIGHTWALL {IW) | 1 | k| 2 | | 3| 3| 4 5 6 -
10 1 WHml % 2 % | 3 B 4 5 6 |87
40 1 W %] 2 2% | 3 | 4 5 6 8
TABLE 1.1.1 — FIRE SPRINKLER SERVICE PIPE
' WALL THK IS 0.188". SEE SECTION 1.7.5.
BRACE PIPE MATERIAL NOMINAL PIPE SIZE
SCHED GRADE (NPS)
ASTM A—53 GR
40 s OR B 3 W

TABLE 1.1.2 — BRACE PIPE

THE SEISMIC SWAY BRCG SYSTEM SHALL BE AFTACHED TO CONC, STL,
OR WQOD SUBSTRATES SUITABLE FOR SUPPORT OF THE REQ LOAD.

FOR ATTACHMENT TO THE UNDERSIDE OF CONC FLRS OR A ROOF W/
OR WITHOUT MTL DECK, TO THE FACE OF CONC WALLS, OR TO THE
UNDERSIOE OF CONC BMS, SEE SECTION 2. ¥OR ATTACHMENT TO <
WOOD BMS, SEE SECTION 3. FOR ATTACHMENT TO WF STL BMS &
BAR JOISTS, SEE SECTIONS 4.2 & 4.3.
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.1,

1.1.7. ABBREVIATIONS:

@

AB
ABV
ACH
ADDNL
AISC

ASD
ALT
ASCE
ASME

ASD
ASTM

BM
BLDG
BLKG
aLw
BoTT
BRCG
CAC
CBC
CG
CLSE

¢

CONC
CONT
CRDP

DEG
DTL(S)
DIA (#)
DIM(S)
(E)

EA
ELEV

EQ
f'c

FLR
FT.()

AT
ANCHOR BOLT

ABOVE

AMERICAN CONCRETE INSTITUTE
ADDITIONAL

AMERICAN INSTITUTE OF STEEL
CONSTRUCTION

ALLOWABLE STRENGTH DESIGN
ALTERNATE

AMERICAN SOCIETY OF CWIL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL
ENGINEERS

ALLOWABLE STRENGTH DESIGN
AMERICAN SOCIETY FOR TESTING &
MATERIALS

BEAM

BUILDING

BLOCKING

BELOW

BOTTOM

BRACING

CALIFORNIA ADMINISTRATIVE CODE
CALIFORNIA BUILDING CODE
CENTER OF GRAVITY

CALIFORNIA LICENSED STRUCTURAL
ENGINEER

CENTERLINE

CONCRETE

CONTINUOUS

CALIFORNIA REGISTERED DESIGN
PROFESSIONAL

DEGREE

DETAIL(S)

DIAMETER

DIMENSION(S)

EXISTING CONDITION

EACH

ELEVATION

EQUAL

SPECIFIED COMPRESSIVE STRENGTH
OF CONCRETE

FLOOR

FOOT /FEET

FM
Fp

PRE—-APPROVAL GUIDE SCOPE & ABBREVIATIONS (CONTINUED)

FM APPROVALS (AKA FACTORY MUTUAL)
HORIZONTAL SEISMIC FORCE PER
ASCE 7-10 SEISMIC FORCE
REQUIREMENTS

VERTICAL SEISMIC FORCE PER

ASCE 7-10 SEISMIC FORCE
REQUIREMENTS

HORIZONTAL SEISMIC FORCE PER
NFPA 13 2013 EDITION SEISMIC FORCE
REQUIREMENTS

VERTICAL FORCE RESULTANT FROM Fpw
SPECIFIED MINIMUM YIELD STRESS OF
STEEL, KSt

GAUGE

GRADE

HORIZONTAL

HEIGHT

INTERNATIONAL CODE COUNCIL

INCH

INFORMATION

INSPECTOR OF RECORD

KIPS PER SQUARE INCH

LENGTH

POUNDS

LONGITUDINAL

LOAD & RESISTANCE FACTOR DESIGN
LIGHTWALL

LIGHTWEIGHT CONCRETE

MAXIMUM

MANUFACTURER

MINIMUM

METAL
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.1. PRE-APPROVAL GUIDE SCOPE & ABBREVIATIONS (CONTINUED)

1.1.7. ABBREVIATIONS:

N/A NOT APPLICABLE VERT VEl AL
NDS NATIONAL DESIGN SPECIFICATION FOR ¥n NO AL SHEAR STRENGTH PER
WOOD CONSTRUCTION ACI APPENDIX D

NFPA NATIONAL FIRE PROTECTION ASSOCIATION VSB VERTICAL SEISMIC BRACE
Nn NOMINAL STRENGTH IN TENSION PER Vua FACTORED SHEAR FORCE APPLIED TO A

ACl 318 APPENDIX D SINGLE ANCHOR OR GROUP QF
NPS NORMAL PIPE SIZE ANCHORS PER ACI 318 APPENDIX D
Nua FACTORED TENSILE FORCE APPLED TO W/ WITH

ANCHOR OR INDIVIDUAL ANCHOR IN A WF WIDE FLANGE

GROUP OF ANCHORS PER Wp WEIGHT OF WATER-FILLED PIPE x 1.15

ACl 318 APPENDIX D AS PER NFPA 13 SECTION 9.3.5.9.2
NWC NORMAL WEIGHT CONCRETE W1 WEIGHT

OPM OSHPD PRE-APPROVAL OF
MANUFACTURER’S CERTIFICATION
OSHPD  OFFICE OF STATEWIDE HEALTH PLANNING

& DEVELOPMENT
PERP  PERPENDICULAR
PG PAGE

PSI POUNDS PER SQUARE INCH

r RADIUS OF GYRATION

REINF  REINFGRCING

REQ REQUIRED

SCHEQ  SCHEDULE

SEOR  STRUCTURAL ENGINEER OF RECORD
SIM SIMILAR

SLWC  SAND LIGHTWEIGHT CONCRETE
SPECS  SPECIFICATIONS

SPCG  SPACING

51D STANDARD

STL STEEL
STRUC  STRUCTURAL
T ANCHORAGE TENSION REACTION DUE

TO SEISMIC FORCE

T/C  TENSION OR COMPRESSION

THK  THICK/THICKNESS

THRD  THREAD/THREADED

TRANS  TRANSVERSE

TP TYPICAL

UNO  UNLESS NOTED OTHERWISE -

v ANCHORAGE SHEAR REACTION DUE -
T0 SEISMIC FORCES

U UNDERWRITERS' LABORATORIES

USD  ULTIMATE STRENGTH DESIGN

ST

e ?FESS; .

oea
oo™ Su,

T 0 TR BT TP

\u.‘:té? OF (:;\\_VFE?_

Sra sy
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.2.

1.2.2,

BRACE SPACING GUIDELINES PER NFPA 13 — 2013

1.2.1. A RUN OF PIPE IS CONSIDERED A CONT STRAIGHT LENI  IF THE MAX OFFSET IS LESS
THAN 24", IF THE OFFSET IS 24" OR GREATER, EA CO}  3TRAIGHT LENGTH SHALL BE
TREATED AS AN INDEPENDENT RUN & BRACED APPROPRIATELY. SEE FIGURE 1.2.1.

TRANS SEISMIC BRCG

1.2.2.1.
1.2.2.2.

1.2.2.3.

1.2.24.

1.2.2.5.

1.2.2.6.

1.2.2.7.

1.2.28.

TRANS BRCG MWAY ALSQO BE REFERRED TO AS LATERAL BRCG.

TRANS BRCG LIMITS SEISMIC MOVEMENT PERP 1 THE SERVICE PIPE RUN IN THE
HORIZ DIRECTION.

TRANS BRCG SHALL BE PROVIDED ON ALL FEED & CROSS MAINS REGARDLESS

OF SERVICE PIPE SIZE & ALL OTHER PIPING {E.G. BRANCH LINES, ETC.) W/ A

SERVICE PIPE DIA OF 2%" & LARGER. THE LAST LENGTH OF PIPE AT THE END
OF A FEED OR CROSS MAIN SHALL BE PROVIDED w/ A TRANS BRACE.

TRANS BRCG MAX SPCG FOR PIPING CONSTRUCTED OF DUCTILE MATERIALS

(E.G. STL) SHALL BE 40 FT (2" DIA PIPING & LARGER); 30 FT MAX SPAN
(PIPING SMALLER THAN 2%" DIA), SEE FIGURE 1.2.2. NOTE THAT THE FLEXURAL
CAPACITY OF THE SERVICE PIPE OR THE BRACE ASSEMBLY OR THE MAX
CALCULATED LOAD IN THE NFPA ZONE OF INFLUENCE MAY REDUCE THE SPCG OF
THE TRANS BRCG. REFER TO SECTION 8, STEP 4.

A TRANS BRACE PLACED WITHIN 24" OF A 90 DEG CHANGE OF DIRECTION OF
THE SERVICE PIPE (E.G. ELBOW, TEE, CROSS, ETC.} MAY ACT AS A LONG BRACE;
SEE FIGURE 1.2.2.

THE MIN BRACE REQUIREMENTS FOR SERVICE PIPE RUNS EXCEEDING 5 FT IS A
TRANS BRACE AT EA END QOF THE RUN & A LONG BRACE AT ONE OF THOSE
TWO POSITIONS; SEE FIGURE 1.2.3.

BRCG INSTALLED ON SMALLER PIPING SHALL NOT BE USED TO BRACE LARGER
DIA PIPING.

EXCEPTIONS: ALL PIPING SUSPENDED BY INDIVIDUAL HANGER RODS 6" OR LESS
IN LENGTH FROM THE TOP OF THE PIPE TO THE BOTT OF THE SUPPORT

STRUCTURE WHERE HANGER IS CONNECTED. ALL OF THE o ey
HANGERS OF A RUN MUST COMPLY W/ THE 6~INCH RULE
OR BRCG IS REQ.

. ~
n SendCTUT

LT T Y
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY TEMS

1.2,

1.2.3. LONG SEISMIC BRCG

1.2.3.i. LONG BRCG LIMITS SEISMIC MOVEMENT PARALLEL ) THE SERVICE PIPE RUN.

1.2.3,2, LONG BRCG MAX SPCG FOR PIPING CONSTRUCTE OF DUCTILE MATERIALS (E.G.
STL) SHALL BE 80 FT (2%” DIA PIPING & LARGI ); 60 FT MAX SPAN (PIPING
SMALLER THAN 2%" DIA); SEE FIGURE 1.2.2.

1.2.3.3. EA PIPE RUN MUST HAVE AT LEAST ONE LONG BRACE. ADDNL LONG BRACES
ARE REQ WHEN THE MAX LONG SPCG IS EXCEEDED; SEE FIGURES 1.2.1, 1.2.2,
& 1.2.3.

1.2.4. VERT SEISMIC BRCG

1.2.5.

1.2.4.1. VERT BRCG LIMITS SEISMIC MOVEMENT PERP TO ° E SERVICE PIPE IN THE VERT
DIRECTION.

1.2.4.2, VERT BRCG SHALL BE PLACED NO MORE THAN 6™ FROM EA TRANS & LONG
SEISMIC BRACE. SEE FIGURES 1.2.1 THRU 1.2.4.

1.2.4.3. WHEN A TRANS & LONG SEISMIC BRACE QCCUR AT THE SAME LQCATION, A VERT
SEISMIC BRACE SHALL BE PLACED BETWEEN THE TRANS & LONG SEISMIC
BRACES.

VERT OFFSETS/RISERS
1.2.5.1. A FOUR-WAY BRACE SHALL BE PROVIDED WITHIN 24" OF THE TOP OF A VERT
OFFSET OR RISER EXCEEDING 3 FT. SEE FIGURE 1.2.4.

1.2.5.2. FOUR-WAY BRCG MAX SPCG FQR PIPE CONSTRUCTED OF DUCTILE MATERIALS
(E.G. STL) SHALL BE 25 FT. SEE FIGURE 1.2.4.

1.2.6. WHEN CALCULATING HORIZ & VERT SEISMIC LOAD REQUIREMENTS,

1.2.7.

1.2.8.

USE TABLE 1.2.1 TO CALCULATE THE WT OF WATER-FILLED PIPE.

FOR SWAY BRACE PIPE AXIAL CAPACITY & ALLOWABLE PIPE LENGTH,
USE TABLE 1.2.2 & TABLE 1.2.3

SERVICE PIPES THAT CROSS A BLDG SEPARATION OR SEISMIC JOINT MUST BE DESIGNED
TO ACCOMMODATE THE SEISMIC RELATIVE DISPLACEMENT AS PER ASCE 7-10,
SECTION 13.3.2 OR AS SPECIFIED BY THE SEOR ON THE OSHPD APPROVE[==
CONSTRUCTION DOCUMENTS. 5

°’fm ua
) CT °w£~

"y peos®

ko
Ry
o

........
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.2. - (CONTINUED)

A E HANGER !S NOT A VERT
SElamIC BRACE. PIPE HANGERS ARE
NOT PART OF THIS OPM & ARE
NOT SHOWN IN THIS OPM

H“““-—
ANGULAR OFFSET
AS OCCURRING be
s
T

TRANS (LATERAL) &
> LONG SEISMIC BRACES
A VERT SEISMIC BRACE —

< MUST BE WITHIN 6" OF

TRANS (LATERAL) EA TRANS &
" SESMIC BRACE EA LONG BRACE

FIGURE 1.2.1 — BRCG FOR PIPING W/ A 24" MAX OFFSET

A\

A
= T %

SINGLE SERVICE PIPE

TRANS (LATERAL) &

LEGEND:
> |ONG SEISMIC BRACES

A VERT SEISMIC BRACE —

e .
TRANS (LATERAL) E'ESTTREES WJCTH'N 6" OF

SEISMIC BRACE EA LONG BRACE RO
):q 'a-. UCT .ot -',‘

“opmma?

FIGURE 1.2.2 — BRCG FOR PIPING W/ MAX LONG & TRANS SPCG
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1.2. BRACE SPACING GUIDELINES PER NFPA 13 — 2013 (CONTINUED)

A PIPE HANGER IS NOT A VERT
SEISMIC BRACE. PIPE HANGERS ARE "
NOT PART OF THIS OPM & ARE
NOT SHOWN IN THIS OPM

<

LEG
TRANS (LATERAL) &
=< |ONG SEISMIC BRACES
TRANS (LATERAL) A VERT SEISMIC BRACE —
" SEISMIC BRACE @< MUST BE WITHIN 6" OF
EA TRANS &
EA LONG BRACE

FIGURE 1.2.3 — MIN REQ BRCG FOR PIPING W/ A 5'-0" MIN OFFSET !

! AT LEAST ONE LONG BRACE REQ; BRACE SHALL BE PLACED AT EMHER POSITION 1 OR PQSITION 2
UP TO 12'—0" LONG SERVICE PIPE RUN; BOTH POSITION LOCATIONS {1&2) PLUS OWN INDIVIDUAL
LATERAL BRCG IF GREATER THAN 12'-07

YT
wh? Ry

T @
;;29 S{éz%

s RusT UP-P:\,“v ._-:
. ® é\
@

Toyaps®

o
0y

Oy
-----
~~~~~~~
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.2. - (CONTINUED)

A PIPE HANGER IS NOT A VERT
SEISMIC BRACE. PIPE HANGERS ARE
NOT PART OF THIS OPM & ARE
NOT SHOWN IN THIS OFM

T

24" MAX §

5

FOUR-WAY SEISMIC BRACES, SEE SECTION 7.
FOUR—WAY SEISMIC BRCG SHALL NQT BE
REQ WHERE RISERS PENETRATE INTERMEDIATE
FLRS IN MULTI-STORY BLDGS WHERE THE
CLEARANCE DOES NOT EXCEED THE LIMITS
OF NFPA 13 SECTICN 9.3.4.

AX 25'-D" MAX

!

FOUR-WAY BRACES REQ
IF VERT RUN EXCEEDS 3'-0

>!“< =
L

TRANS (LATERAL) &

> LONG SEISMIC BRACES

TRANS (LATERAL) A VERT SEISMIC BRACE ~
" SEISMIC BRACE @ MUST BE WITHIN 6" OF
EA TRANS & s
EA LONG BRACE

FIGURE 1.2.4 — BRCG FOR PIPING W/ A VERT RISER -

by

Iy
\\\\\\
........
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

SERVICE PIPE WT OF SCHED 40 WT OF SCHED 10 WT OF SCHED LW
SIZE (NPS) | WATER-FILLED PIPE ' (LBS/FT)| WATER-FILLED PIPE ! (LBS/FT) | WATER-FILLED PIPE * (LBS/FT)
1 2.05 1.81 1.35
% 293 2.5 1.91 ’
% 3.61 3.04 2.59
2 513 4.22 363 |
2% 7.89 5.89 5.32
3 10.82 7.94 6.81
3% 13.48 9.78 N/A
4 16.40 11.78 10.68 F
5 23.47 17.30 N/A
B 31.69 23.03 21.92
B 47.70 2 40.08 3 N/A ﬁ
TABLE 1.2.1 — WT OF WATER-FILLED SERVICE PIPE
U PIPING WIS PER NFPA 13, TABLE A9.3.5.9 FOR DETERMINING VERT & HORIZ LOADS.
2 SCHED 30.
3 WALL THK 1S 0.188". SEE SECTION 1.7.5. * PIPING WTS PER TABLE 8.5.3.
BRACE PIPE '| PIPE | oUTaDE Dia | WAL THK | WALL THK| SECTORAL | D/t |  GYRATON
(NPS) ) SCHED | vew) (INCH) | (NCH) |AREA (&) (IN?) (r) (N)
1 40 1.315 0133 | 0124 | 0.463 10.6 0.423
% 40 1.660 0.140 0.130 0.626 12.8 0.543

TABLE 1.2.2 — BRACE PIPE DIMS & PROPERTIES
' BRACE PIPE DIMS PER AISC STEEL CONSTRUCTION MANUAL, 14TH EDITION, TABLE 1-14.

s BRACE. | SLENDERNESS | ECCENTRICITY A ACTY | A CATACITY
(NPS) [LeneH | YT e (N | gra' (BS) | GR B' (L8S)

1 36 100 0.524 3015 3377

1 7'-0" 200 0.524 1406 1448

1 | 10-6" 300 0.524 706 716

% | 4-6" 100 0.690 4009 4491

% | 9'-0" 200 0.690 1875 1933

W | 13-¢" 300 0.690 943 958

TABLE 1.2.3 — BRACE PiPE MEMBER LENGTH & AXIAL CAPACITY — COMBINED FLEXURE

' AXIAL CAPACITY CALCULATED W/ DIMS FROM TABLE 1.2.2. & PER AISC STEEL CONSTRUCTION )
MANUAL, 147H EDITION, PART 2. tOADS CONTROLLED BY CRITICAL COLUMN LOAD. K=1; MODULUS OF %>
ELASTICITY TAKEN AS 29,000,000 PSK ASTM AS3 GR A, Fy=30 KSI; e=D/2-t nom ASTM A53 GR B,
Fy=35 KSI. AXIAL CAPACITY SHOWN IS ASD. MULTIPLY YALUE BY 1.5 T0 CONVERT TO LOAD IN LRFD.

& AXAL LOAD

‘‘‘‘‘
----------
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.3.1. ANVIL INTERNATIONAL'S DESIGN GUIDELINES FOR SEISMIC
SPRINKLER SYSTEMS ARE IN COMPUIANCE W/ THE FOLLO IG:

1.3.1.1.
1.3.1.2,
1.3.1.3.
1.3.1.4
1.3.1.5.

1.3.2. IT IS THE RESPONSIBILITY OF THE CRDP DESIGNING THE BRCG SYSTEM, TO VERIFY THAT

THE SYSTEM DESIGN IS IN CONFORMANCE W/ THE 2013 CBC INCLUDING SECTION 1616A.
MODIFICATIDNS TQ ASCE 7 SECTION 13 & THE APPLICATIONS & DETAILS SHOWN WITHIN

2013 CHC, TITLE 24, PART 2, VOLUME 2
ASCE 7-10 INCLUDING SUPPLEMENTS #1 & #2
NFPA 13, 2013 EDITION

ANSI/AWC NDS-2012

ACl 318-11

THIS PRE—APPROVAL.

1.3.3. THE CRDP MUST SHOW TRE OSHPD APPROVED PRE—APPROVAL NUMBER {OPM—0351-13)
& THE SUPPORT & BRCG OF ALL INTERIOR SERVICE PIPES ON THE LAYOUT DRAWINGS &
PREPARE THEM FOR SUBMITTAL TO THE DISCIPLINE {N RESPONSIBLE CHARGE OF THE
PROJECT FOR REVIEW & APPROVAL, THE CRDP MUST STAMP & SIGN THE LAYOUT
DRAWINGS.

1.3.4. THE CRDP MUST REVIEW SECTION 1.1 TO VERIFY THAT THE SIZES & TYPES OF
CDMPONENTS & THE SUBSTRATES ON HIS/HER PROJECT ARE INCLUDED N THIS
PRE—APPROVAL PRIOR TO LISTING THE OPM ON THE LAYOUT DRAWINGS AS AN OPTION
FOR THE BRCG OF THE DISTRIBUTION SYSTEM. IF THE PROJECT INGLUDES ANY
COMPONENTS OR CONNECTIONS 7O SUBSTRATES THAT ARE NOT INCLUDED [N THIS
PRE—-APPROVAL, THEN THEY MUST BE ENGINEERED & DETAILED ON THE LAYOUT

DRAWINGS THAT ARE BEING SUBMITTED.

1.3.5. THE CRDP MUST REVIEW SECTION 1.2 TO BE FAMILIAR W/ ALL REQUIREMENTS FOR

SEISMIC SWAY BRCG.

GG OF INTERIOR FIRE

1.3,6. PER SECTION 1.2.4, THE CRDP SHALL ARRANGE & DESIGN THE TRANS,
LONG & VERT SEISMIC BRACES SO THAT THERE iS5 A VERT SEISMIC
BRACE NO MORE THAN 6" FROM EA TRANS & EA LONG BRACE

MEMBER. PLEASE NOTE THAT A GRAVITY SERVICE PIPE HANGER IS
NQT A VERT SEISMIC BRACE.

-
G

o RUCTAR e
T

’E op oAl
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.3.7. THE CRDP SHALL CHECK THE VERT SEISMIC BRACE ASSI LY FOR BOTH TENSION &
COMPRESSION LOADS & DETERMINE WHETHER THE VERT SEISMIC BRACE ASSEMBLY OF
THE BRCG SYSTEM IS ADEQUATE. THE TENSION LOADS ON THE VERT SEISMIC BRACE
ASSEMBLY MUST INCLUDE THE MAX TRIBUTARY DEAD LOA  THE VERT COMPONENTS OF
THE TRANS &/OR LONG BRACES, & THE TRIBUTARY VERT SEISMIC LOAD. COMPRESSION
LOADS ON THE VERT SEISMIC BRACE ASSEMBLY MUST INCLUDE THE VERT COMPONENTS
OF THE TRANS &/0R LONG BRACES, & THE TRIBUTARY VERT SEISMIC LOAD, BUT MUST
NQOT BE OFFSET BY TRIBUTARY DEAD LOADS UNLESS IT CAN BE VERIFIED THAT THE DEAD
LOADS WILL, N FACT, BE APPLIED TO THE VERT SEISMIC BRACE ASSEMBLY IN QUESTION.

1.3.8. THE CRDP SHALL ARRANGE THE ANCHORS TO ENSURE THAT THEY CAN BE INSTALLED IN
ACCORDANCE W/ THiS PRE-APPROVAL & THAT THERE ARE. NO SLAB EDGES, OPENINGS,
OR OTHER ANCHORS NEAR THE ANCHORS TO REDUCE THEIR CAPACITIES. THE CAPACITIES
INDICATED IN THIS PRE—-APPROVAL ARE BASED ON A MIN DISTANCE TO EDGE OF CONC,
AS SHOWN IN TABLE 2.1.1 & APPLICABLE LRFD LOAD COMBINATIONS PER ASCE 7
SECTION 12.4 IN THE ANALYSIS. THE ANCHOR CAPACITIES ARE FOR USE IN THE
INTERACTION EOQUATION PER ACI 318-11 SECTION D.7.

o f_,QUCTUp_P- T y.
% =

RIITYI L
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.4. USING ANVIL INTERNATIONAL'S PRE-APPROVAL GUIDE
IT IS THE RESPONSIBILITY OF THE USER OF THIS MANUAL TO BE FAMILIAR W/ ALL REQUIREMENTS
FOR SEISMIC SWAY BRCG INTENDED FOR USE W/ FIRE SPRINKLE PIPING SYSTEMS & SHALL BE
PROFICIENT (N OETERMINING & APPLYING PIPE LOADS FOR THEIR APPLICATION.

PER NFPA 13, THE USER SHALL DETERMINE THE SPCG & LAYOl FOR THE REQ BRCG. THE USER
SHALL DETERMINE THE MAX HORIZ, VERT, & AXIAL FORCE COMP  ENT OF THE EARTHQUAKE
DEMAND LOADS ACCORDING TO NFPA 13 — SECTION 9.3. USER'S CALCULATION MUST TAKE INTO
CONSIDERATION THE INCREASES IN LOADS CAUSED BY CONSTRUt N TOLERANCES. CONSTRUCTION
TOLERANCES FOR ANGLES OF ALL SEISMIiC BRACES FROM VERT urm HORIZ SHALL BE LIMITEO TO
15.0 DEGREES. CONSTRUCTION TOLERANCES FOR VERT SEISMIC BRACES FROM VERT SHALL BE
LIMITED TO +5.0 DEGREES.

BASED ON THE USER'S DETERMINED MAX HORIZ, VERT, & AXIAL FORCES, THE USER MUST SELECT
THE APPROPRIATE SEISMIC BRACE CLAMP(S) FROM SECTION S. THE SEISMIC BRACE CLAMP'S OESIGN
LOAD CAPACITY, FOR THE GWEN PIPE SIZE, MUST BE GREATER THAN THE MAX USER CALCULATED
FORCES.

AFTER SELECTING A SEISMIC BRACE CLAMP FROM SECTION 5, THE USER IS TO SELECT THE
APPROPRIATE BRACE PIPE AS PER TABLES 1.2.2 & 1.2.3, & THE APPROQPRIATE ATTACHMENT TO
SUPPORTING STRUCTURE FROM SECTIONS 2, 3, OR 4. THE ATTACHMENT'S DESIGN LOAD CAPACITY,
FOR THE GIVEN PIPE SIZE, MUST BE GREATER THAN THE MAX USER CALCULATED FORCES.

SEE SECTION 8 FOR AN EXAMPLE OF A TYP SWAY BRACE DESIGN PROCEDURE.

1.4.1. THIS PRE—APPROVAL MAY BE USED FOR THE DESIGN OF SEISMIC SWAY BRCG OF INTERIOR
FIRE SPRINKLER SYSTEMS. A CLSE HAS DESIGNED THIS PRE-APPROVAL, ALONG W/
SUPPORTING CALCULATIONS. THEREFORE, THE PRE—APPROVED DETAILS & CALCULATIONS ARE
NOT TO BE RE-REVIEWED BY OSHPD REGIONAL STAFF. HOWEVER, EA FIRE SPRINKLER
SYSTEM REQUIRES SUBMITTALS THAT MUST BE REVIEWED & APPROVED BY OSHPD.

1.4.2. AS W/ ALL PRE-APPROVED DETAILS, SYSTEMS, ETC., PLANS ARE STiILL REQ SHOWING HOW
& WHERE THIS PRE—APPROVED ANCHORAGE & BRCG SYSTEM WILL BE APPLIED TO THE FIRE
SPRINKLER SYSTEM ON A PROJECT SPECIFIC BASIS. THIS PROCESS IS NEEDED TO VERIFY
THAT THE APPROPRIATE DETAIL HAS BEEN SELECTED & APPLIED FOR EA CONDITION & FOR
THE ACTUAL SUBSTRATE THAT (T WILL BE CONNECTED/ATTACHED TO.
FOR THE FIRE SPRINKLER SYSTEM, THESE LAYOUT PLANS MUST BE
PREPARED BY A CRDP. SEE CALIFORNIA ADMINISTRATIVE CODE
(CAC) 2013, TITLE 24, PART 1, SECTION 7-115.

o

D
““““““““““““
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1.4, USING ANVIL INTERNATIONAL'S PRE-APPROVAL GUIDE (CONTINUE

1.4.3. THE PRE-APPROVED DETAILS CONTAINED WITHIN THIS PRE-APPROVAL HAVE RELATED
TABLES & CHARTS WHICH MUST BE USED TO SELECT THE APFROPRIATE DETAIL FOR EA
LOCATION THAT AN ANCHOR OR BRACE IS TO BE INSTALLED. THE APFLICATION OF THESE
CRITERIA SHOULD NEVER BECOME THE RESPONSIBILITY QF THE "INSPECTOR QOF RECORD”
(IOR), WHOSE RESPONSIBILITY IS TO INSPECT ONLY, NQT DESICN,

1.4.4. THE OSHPD REGIONAL STAFF, ON A PRGJECT SPECIFIC BASIS, MUST REVIEW SUPPORTS,
ATTACHMENTS & BRCG DETAILS & SUPPORTING CALCULATIONS THAT ARE NOT PART OF
THIS PRE-APPROVAL. REVIEW OF SUPPORTS, ATTACHMENTS & BRCG DETAILS OF THIS
NATURE DQ NOT CONSTITUTE A PRE-APPROVAL THAT MAY BE USED ON OTHER PROJECTS
WITHOUT THE BENEFIT OF PLAN REVIEW.

1.4.5. LAYOUT DRAWINGS:
1.4.5.1. LAYOUT DRAWINGS OF THE SUPPORT ATTACHMENTS, & BRCG SYSTEMS PER THIS
PRE—APPROVAL SHALL BE SUBMITTED TQ THE DISCIPLINE IN RESPCNSIBLE CHARGE
OF THE PROJECT FOR REVIEW TO VERIFY THAT THE DETAILS ARE IN CONFORMANCE
W/ ALL CODE REQUIREMENTS. THE LAYQUT DRAWINGS SHALL BE IN ACCORDANCE
W/ ASCE 7-10 SECTION 13.6 (INCLUDING SUPPLEMENTS 1 & 2} AS MODIFIED BY
CBC 2013 SECTION {8616A,

1.4.5.1.1. THE SEOR SHALL VERIFY THAT THE SUPPORTING STRUCTURE IS
ADEQUATE FOR THE LOADS IMPOSED ON iT BY THE SUPPORTS &
BRACES INSTALLED PER THE PRE—APPROVAL IN ADDITION TC ALL QOTHER
DESIGN LOADS.

1.4.5.1.2, THE SEOR MUST REVIEW & FORWARD THE SUPPORTS, ATTACHMENTS &
BRCG PLANS (INCLUDING APPROVED CHANGE QRDERS FOR THE
SUPPLEMENTARY FRAMING WHERE REQ) FOR PLAN CHECK W/ A
NOTATION INDICATING THAT THE PLANS HAVE BEEN REVIEWED & ARE IN

GENERAL CONFORMANCE W/ THIS PRE—APPROVAL, THE DESIGN OF THE
PROJECT (CAC 2013, SECTION 7-153), & NFPA 13, 2013 EDITION.

1.4.5.1.3. A "SHOP DRAWING STAMP" MAY BE USED TO INDICATE COMPLIANCE
W/ THE REQUIREMENT IN 1.4.5.1.2.

1.4.5.1.4, THE CALIFORNIA REGISTERED DESIGN PROFESSIONAL s S lon N
(CROP OTHER THAN THE SEOR) MAY PROVIDE THE «9@..»;["1 R %
SHOP DRAWING STAMP FOR SMALL INSTALLATIONS £ & &<¢ Y
AT THE DISCRETION OF THE OSHPD DiSTRICT
STRUCTURAL ENGINEER. c

@, 0 RUCTUR Ny

&
7€ oF AL
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

1040
1.4.5.2.

1.4.5.3.

1.0.5.1.

1.0.5.2.

1.0.5.3.

‘ - (CONTINUED)
THE SEOR SHALL DESIGN ANY SUPPLEMENTARY FRAMING THAT IS NEEDED TO
RESIST THE LOADS, MAINTAIN STABILITY &/OR IS REQ FOR INSTALLATION OF THIS
PRE-APPROVAL. THE SUPPLEMENTARY FRAMING ¢ L BE SUBMITTED TO OSHPD
AS AN AMENDED CONSTRUCTION DOCUMENT (ACD).

THE LAYOUT DRAWINGS (W/ THE SHOP DRAWING STAMP) SHALL BE SUBMITTED TO
OSHPD FOR REVIEW OF THE FOLLOWING:
0. STRUCTURE SUPPORTING THE DISTRIBUTION SYSTEM HAS ADEQUATE CAPACITY.
b. SEISMIC DESIGN FORCES (Fp) & (Fpv) ARE IN ACCORDANCE W/ CBC 2013 &
Wp SHALL COMPLY W/ NFPA 13 PROVISIONS.
c. VERIFY THAT THE SUBMITTAL IS WITHIN THE SCOPE OF OPM.
e SIZE & DISTRIBUTION SYSTEM COMPONENTS
s SPCG & BRCG OF FLEX JOINTS CLEARLY IDENTIFIED WHERE THEY
OCCUR, &
«  SUBSTRATE FOR ATTACHMENT

THE LAYOUT DRAWINGS (W/ THE SHOP DRAWING STAMP) SHALL BE KEPT ON THE
JOBSITE & MAY BE USED AS REFERENCE FOR INSTALLATION FOR THE SUPPORTS
& BRCG CONTAINEC WITHIN THIS PRE—-APPROVAL. OSHPD FIELD STAFF WILL REVIEW
THE INSTALLATION.

A COPY OF THIS PRE—-APPROVAL SHALL BE ON THE JOBSITE PRIOR TO STARTING
THE INSTALLATION OF HANGERS &/0R BRACES. THE IOR & THE CONTRACTOR SHALL
EA OBTAIN A COPY OF THIS PRE—-APPROVAL FROM THE OSHPD PRE-—APPROVAL
PROGRAMS WEBSITE,

COMPONENTS OF TWO OR MORE PRE—APPROVED BRCG SYSTEMS SHALL NOT BE
MIXED. ONLY THIS PRE-APPROVAL MAY BE USED FOR THE FIRE SPRINKLER SYSTEM.
ANY SUBSTITUTION OF COMPONENT OF THIS PRE-APPROVAL SHALL REQUIRE OSHPD
REVIEW & APPROVAL.

- °0-:‘"?UC T Uaru°°' \Y: ‘ e
-

LTy L
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY 'EMS

1.5. SEISMIC DESIGN CRITERIA

THE SEISMIC DEMAND CALCULATION IN THIS REPORT USES THE METHOD FROM NFPA 13 ANNEX E.3
"COMPUTING THE SEISMIC DEMAND ON PIPING SYSTEMS". THE SEISMIC FORCES ARE DETERMINED TO
CONFORM TO THE METHOD N ASCE 7-10. THIS SECTION SHOWS THE DESIGN CRITERIA, HOW THE
LRFD SEISMIC FORCE IS CALCULATED USING THE METHODS IN ASCE 7-10, & HOW THE
CALCULATED LRFD FORCE 1S CONVERTED TO THE ASD FORCE USED IN NFPA 13.

VARIABLE DESCRIPTION VALUE

q, | COMPONENT AMPLIFICATION FACTOR, TAKEN AS 2.5 FOR PIPING SYSTEMS 25

COMPONENT MPORTANCE FACTOR, TAKEN A4S 1.5 FOR FIRE SPRINKLER SYSTEMS |

L | (EMERGENCY SYSTEMS — PIPING NOT IN CONFORMANCE W/ ASME B31) :

COMPONENT RESPONSE MOOIFICATION FACTDR, TAKEN AS FOLLOWS:

R, |+ HIGH-DEFORMABILITY PIPING W/ JOINTS MADE BY WELDING OR BRAZING 9

+ HiGH OR LIMTED—DEFORMABILITY PIPING W/ JOINTS MADE BY THREADING, e

BONDING, COMPRESSION COUPLINGS, OR GROOVED COUPLINGS. :

SHORT PERIOD SPECTRAL ACCELERATION IS TAKEN AS NOT GREATER THAN 25 | .

s | FOR THE STATE OF CALIFORNIA. CRDP SHALL DETERMINE SITE SPECIFIC Sy :

o | OVERSTRENGTH FACTOR FOR ANCHORAGE TO CONC 2.5
2 | HT OF THE COMPONENT ATTACHMENT W/ RESPECT TO THE BASE Dgﬁﬁgo
h | AVERAGE ROOF HT OF THE STRUCTURE W/ RESPECT TO THE BASE ogFSiEED
! USER
W, | COMPONENT OPERATING WT DEFINED
F, | LRFD HORIZ SEISMIC DESIGN FORCE OUTPUT
Foe | NFPA-13 ASD HORZ SEISMIC DESIGN FORCE (Fyu=0.7F,) OUTPUT

' PER NFPA 13 SECTION 9.3.5.9.2, THE WT OF SYSTEM BEING BRACED (Wp)

SHALL BE TAKEN AS 1.15 TIMES THE WT OF THE WATER-FILLED PIPING.
THE FACTOR IS INTENDED TO APPROXIMATE THE ADDNL WT OF ALL THE
VALVES, FITTINGS, & OTHER DEVICES ATTACHED TO THE SYSTEM.
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1.5, SEISMIC DESIGN CRITERIA (CONTINUED)
1.5.1. HORIZ SEISMIC DESIGN FORCE (Fp) PER ASCE 7--10, SECTION 13.3.1

Fo SHALL BE TAKEN AS:
W, (142

Fo SHALL NOT ?E TAKEN AS LESéﬂ)T/H N:

Fp (min) = 0.3 Sps
AND F IS NOT REQ TO BE TAKEN AS GREATER THAN:

Fy (mox) = 1.6 S L W,
NQTE VERT SEISMIC LOAD EFFECT IS APPLIED AS A DEAD LOAD FACTOR ADJUSTMENT

& IS ACCOUNTED FOR IN THE ASD & LRFD LOAD COMIBINATIONS BLW.

1.5.2, DETERMINE FORCES
ASSUMING THE USE OF GROOVED COUPLINGS, R, = 4.5 AND g, =

ASSUMING MAX HT OF COMPONENT, z/h < 1
ASSUMING MAX Spg FOR THE STATE OF CALIFORNIA, Sy = 2.50

F, = 0.4(2.5)(2.50)(1.5)W,(3)/4.5 F, = 2.50W, GOVERNS DESIGN
F(mm) = D.3(2.50)(1. S)W (mm) = ‘I 1250,
F (mux) 1.8(2.50)(1. 5}W P(mcm) 6. OOW

1.5.3. ASD LCAD COMBINATIONS FOR SUPPORTS & ATTACHMENTS EXCEPT CONC ANCHORS

1.5.3.1. (1.0 + 0.14 Sps) W, £ 0.7 F,
1.5.3.2. (0.6 — 0.14 Syg) W, £ 0.7 F,

1.5.4. LRFD LOAD COMBINATIONS FOR CONC ANCHORS

1540, (12 + 0.2 Sp) W, £ (o F,
1,5.4.2. (og—ozsns)w r 0 F

1.5.5. CONVERTING FROM LRFD TQ ASD

TO CONVERT TO THE NFPA 13 ASD HORIZ SEISMIC DESIGN

FORCE {Fow), THE ASCE 7 LRFD HORIZ SEISMIC DESIGN FORCE
Fo) 1S MULTIPLIED BY A LOAD FACTOR OF 0.7. ASSUMING THE

U£E OF VARIABLES FROM SECTION 1.5.2 ABV, IT FOLLOWS:

For = 0.7F, = (0.7)(2.50W,) Fow = 1.75W,
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1.6. ALLOWARBLE CAPACITIES OF SEISMIC BRACE COMPONENTS

ALLOWABLE CAPACITIES OF SEISMIC BRACE COMPONENTS ARE BASED ON TESTING PER THE
FM APPROVAL STD FOR SEISMIC SWAY BRACES FOR AUTOMATIC ~ RINKLER SYSTEMS,
CLASS NUMBER 1950, MARCH 2010, & EFFECTVE DATE OF JUh_ 30, 2010.

FM CERTIFICATES OF COMPLIANCE HAVE BEEN FILED W/ OSHPD. SEE TABLE 1.6.1

APPROV#U’['%%R'{‘;F'C"‘"D" APPROVAL GRANTED | ANVIL | URE NUMBERS
3039348 MAY 17, 2011 770, 772, 776
3041475 MAY 16, 2011 77%, 775
D47205 JANUARY 2, 2013 778

TABLE 1.6.1 — FM CERTIFICATES OF COMPLIANCE
ALLOWABLE CAPACITY OF BRACE SUB—ASSEMBLIES HAVE BEEN DETERMINED BY RESOLVING THE

LOAD RATING (I.E. THE LOAD RESULTING IN FAILURE OR EXCEEDING OF DEFORMATION LIMITS) TO
THE HORIZ DIRECTION & DIVIDING BY 1.5 TO ALLOW VALUES TO BE USED DIRECTLY FOR ASD.
FOR LRFD CAPACITIES, THE VALUES WILL NEED TO BE MULTIPLIED BY 1.5.

1.7. CERTIFICATES OF COMPLIANCE

1.7.1. ALLOWABLE HORIZ CAPACITY FOR THINNER WALLED SERVICE PIPES MAY BE USED FOR
THICKER WALLED PIPES. HOWEVER, ALLOWABLE HORIZ CAPACITY FOR THICKER WALLEO
SERVICE PIPES SHALL NOT BE USED FOR THINNER WALLED PIPES.

1.7.2. LOAD RATINGS FOR LW PIPE REFERS TO FM APPROVED LW PIPE, COMMONLY REFERRED TO
AS SCHED 7. THESE RATINGS MAY ALSO BE APPLIEOC TO EN10220 & GB/T 8163 PIPE.

1.7.3. LOAD RATING FOR SCHED 10 MAY BE APPLIED TO GB/T 30¢1, GB/T 3092,
EN 10255 M & H, JIS G3452, FM APPROVED THIN WALL & SCHED 40 FIPE.

1.7.4. COMPONENTS 770, 771, 775, & 776 FM APPROVED WHEN USED w/
1" OR 14" SCHED 40, GB/T 3091, EN 10255 H, & JIS G3454 BRACE PIPE.

1.7.5. FM APPROVALS DO _NOT APPROVE SEISMIC BRCG PRODUCTS FOR USE
W/ B" NPS SERVICE PIPE W/ A WALL THK LESS THAN 0.188".
ASME B36.10M—2004 OEFINES SCHED 10 MIN WALL THK FOR
8" NPS SERVICE PIPES AS 0.134". THEREFORE, CERTIFICATES OF
COMPLIANCE SPECIFY THE PIPE AS "0.188" RATHER THAN
"SCHED 10", M IS TYP IN THE UNITED STATES THAT 8" NPS PIPE
THAT IS MARKETED AS "SCHED 10" HAS A WALL THK OF 0.188",
WHICH IS GREATER THAN THE MIN WALL THK SPECIFIED BY
ASME B36.10M-2004.

Te o f P T
IHAR NN
13

nn?®
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2. ANCHORAGES TO CONCRETE STRUCTURE:
2.1. EXPANSION ANCHORS

2.1.1. EXPANSION ANCHORS INSTALLED IN NWC, OR TO THE UM ERSIDE (SOFFIT) OF CONC FILLED
{NWC OR SLWC) PROFILE MTL DECK ASSEMBLIES, SHALL BE EITHER:

HILTI KWIK BOLT TZ CARBON STEEL (KB~TZ) EXPANSION ANCHORS

PER ICC ESR-1917, REISSUED MAY 2015

ITW REDHEAD CARBON STEEL TRUBOLT+ WEDGE ANCHORS
PER ICC ESR-2427, REISSUED NOVEMBER 2015

POWERS POWER-STUD+ SD1 CARBON STEEL EXPA IION ANCHORS

PER ICC ESR-2818, REISSUED DECEMBER 2(115.

INSTALLATION SHALL COMPLY W/ CBC SECTION 1616A.1.19. OTHER TYPES & BRANDS OF
EXPANSION ANCHORS MAY BE USED PROVIDED THEIR CAPABILITIES & STRENGTHS ARE EQ
OR BETTER THAN THE ABV SPECIFIEC ANCHORS, & ALL  vE CURRENT ICC REPORTS W/
CRACKED CONC COMPLIANCE iN ACCORDANCE W/ AC193 ACCEPTANCE CRITERIA FOR

MECHANICAL ANCHORS IN CONC ELEMENTS. AN QOSHPD CHANGE ORDER IS REQ FOR ANY

SUBSTITUTION OF A SPECIFIED MECHANICAL ANCHOR.

E min
;——T FOR LIMITING VALUES:
1 SEE TABLES 2.1.1.A, 2.1.1.8, & 2.1.1.C
CONC EDGE ——.
2
A=
E
FIGURE 2.1.1 — ANCHOR INSTALLATION INFQ
SHEET TITLE: ANCHORAGES TO CONCRETE STRUCTURE
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

2.1. EXPANSION ANCHORS (CONTINUED)

INSTALLATION INFO SYMBOL x "%ﬂ"&cﬂ‘)'c"m
EFFECTIVE MIN EMBEDMENT hef 2 ¥
NOMINAL EMBEDMENT h nom 2% %
MIN HOLE DEPTH ho % 4
MIN CONC THK t min 4 6
MIN EDGE DISTANCE ! E min 6 6

TABLE 2.1.1.A — HILTI KWIK BOLT TZ INSTALLATION INFO
PER {CC—ES REPORT ESR—1917 TABLE 1 & TABLE 3
' EDGE DISTANCE USED IN DESIGN TO OBTAIN ALLOWABLE SHEAR & TENSION VALUES.

INSTALLATION (NFO svvot | % "%",ﬂ"ahcﬁ;c”m
EFFECTIVE MIN EMBEOMENT | hef 2 W%
NOMINAL EMBEDMENT h nom 2% A
MIN HOLE DEPTH he W 4
MIN CONC THK t min 4 6
MIN EDGE DISTANCE ' E min 6 B

TABLE 2.1.1.B — ITW REDHEAD TRUBCLT+ INSTALLATICN INFO
PER ICC-ES REPORT ESR—-2427 TABLE 2
' EDGE DISTANCE USED IN DESIGN TO OBTAIN ALLOWABLE SHEAR & TENSION VALUES.

INSTALLATION INFO srmoL| % Ngﬂ“&cﬁ;mm
EFFECTIVE MIN EMBEDMENT hef 2 W
NOMINAL EMBEDMENT h nom 2% KA
MIN HOLE DEPTH ho 2% 4
MIN CONC THK t min 4 6
MIN EDGE DISTANCE ' E min B 6

TABLE 2.1.1.C — POWERS POWER-STUD+ SDt INSTALLATION INFO -
PER ICC—ES REPORT ESR—2818 TABLE 1

' EDGE DISTANCE USED IN DESIGN TO OBTAIN ALLOWABLE SHEAR &

TENSION VALUES.

s N
I
N OF caL¥ O
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

2.1. EXPANSION ANCHORS (CONTINUED)
2.1,2. EXPANSION ANCHOR TESTING
2.1.2.1.  ALL TESTS SHALL BE CONDUCTED BY A TESTING LABORATORY CONTRACTED BY
THE FACILITY IN THE PRESENCE OF THE SPECIAL INSPECTOR & THE IOR.
A REPORT OF THE TEST RESULTS SHALL BE SUBMITTED TO THE ENFORCEMENT
AGENCY.

2.1.2.2. TESTING MAY BE DONE PRIOR TO SEISMIC BRACE INSTALLATION.

2.1.2.3. REFER TO THE 2013 CBC, SECTION 1813A.7 "TESTS FOR POST-INSTALLED
ANCHORS IN CONCRETE" FOR DETERMINATION OF TEST LOAD & ACCEPTANCE
CRITERIA, TEST LOADS ARE GIVEN [N TABLES 2.1.2A & 2.1.2.B & ACCEPTANCE
CRITERIA IS GIVEN IN SECTION 2.1.2.7 BLW.

2.1.2.4. EXPANSION ANCHORS SHALL HAVE 50 PERCENT OF THE INSTALLED ANCHORS
PROOF TESTED. IF ANY ANCHOR FAILS TESTING, TEST 20 CONSECUTIVE ANCHORS,
ALL INSTALLED BY THE SAME TRADE, UNTIL 20 CONSECUTIVE ANCHORS PASS.
ONLY AFTER 20 CONSECUTIVE ANCHORS PASS SHALL THE 50 PERCENT TESTING
RESUME.

2,1.2.5. TESTING SHALL OCCUR A MIN OF 24 HOURS AFTER ANCHOR INSTALLATION.

2.1.2.6, TEST EQUIPMENT SHALL BE CALIBRATED BY AN APPROVED TESTING & CALIBRATION
FACILITY.

2.1.2.7. THERE ARE TWQ ACCEPTABLE TEST METHODS, HYDRAULIC RAM & TORQUE WRENCH

METHOD.

¢« HYDRAULIC RAM METHOD:
DIRECT PULL W/ A HYDRAULIC JACK OR CALIBRATED SPRING LQADING OBMICE.
APPLY & HOLD TEST {OAD FOR A MIN OF 15 SECONDS. THE ANCHOR SHALL
HAVE NO OBSERVABLE MOVEMENT AT THE APPLICABLE TEST LCAD WHERE
WASHERS ARE USED. A PRACTICAL WAY TO DETERMINE OBSERVABLE
MOVEMENT iS THAT THE WASHER UNDER THE NUT BECOMES LOOSE.

» TJORQUE WRENCH METHOQD:
MFR'S TORQUE CRITERIA TESTING MUST BE REACHED WITHIN % TURN OF THE
NUT.

........
‘‘‘‘‘‘

A
o
Ty

s [P
PRI

e
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

2.1, EXPANSION ANCHORS (CONTINUED)

EFFECTIVE MIN EMBEDMENT EFFECTVE MIN EMBEDMENT |
(hef) - 2* (hef) - 34"
m%g:gm TENSION TES) TORQUE TENSION TEST TORQUE
Fe (PSI) LOAD (LBS)' (FT-LBS) LOAD (LBsS)' (FT-LBS)

HILTI | ITW |POWERS| HILTI [ TW |POWERS| HILTI | MW |POWERS| HILTI | ITW [POWERS

3000 890 |1085( 1456 | 40 | 45 40 [1597|2453[ 1456 | 40 | 45 40

TABLE 2.1.2.A — TESTING CRITERIA FOR X" DIA ANCHORS IN SOFFIT OF
MTL DECK W/ NWC OR SLWC, SEE FIGURE 2.1.2 BLW

' APPLY PROOF TENSION TEST LOAD TO ANCHOR WITHOUT REMOVING THE NUT IF POSSIBLE.

EFFECTVE MIN EMBEOMENT EFFECTVE WIN EMBEDMENT

(hef) ~ 2° (hef) - 4"
STaoNy [ TENSION TEST TORQUE TENGION TEST TORQUE
fe (PSI) LOAD (LB5)’ (FT-LBS) LOAD (LBS)' (FT-LBS)

HILTI | MW {POWERS| HILTI | MW |POWERS| HILTI | MY (POWERS|HILTI [ MY [POWERS

3000 160511605 1605 | 40 | 45 40 | 3281|3324 1672 | 40 | 45 40

4000 1853 (1853 1853 | 40 | 45 40 |378B|3B39| 1931 | 40 | 45 40

TABLE 2.1.2.B — TESTING CRITERIA FOR %" DIA ANCHORS IN NWC
! APPLY PROOF TENSION TEST LOAD TO ANCHOR WITHOUT REMOVING THE NUT IF POSSIBLE.

MTL DECK i «Z| ¢ NWC OR SLWC A B
(20 GA MIN) 4K MIN = {(f'c= 3000 PSI} | HILTI | 5~
| — - __AF ™ 1"
A =

_—
2
A
LOWER =K

ERC 5 STRUT R SUPPORA
. - ANCHORS, TYP
L

12" TYP ! .
4 ,,L 45" MIN
FIGURE 2.1.2 — ANCHOR IN SOFFIT OF MTL DECK

3

EITHER SIDE OF
FLUTE €, TYP

¢ FLUTE

1" MAX ]
;
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS
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2.2. SUPPORTS & ATTACHMENTS
2.2.1. ELEVATED SLAB & VERT FACE OF WALLS & BMS.

2.2.1.1. BRACE ANGLE (®) PER NFPA FIGURE 9.3.5.12.1.
2,2,1.2. SEE TABLE 2.2.1 FOR ADDNL ANCHOR INSTALLATION INFO.
2.2.1.3. SEE SECTION 4.1 FOR ADDNL INFO ON ANVIL FIGURE 771 INSTALLATION.

2.2.1.4, INTERACTION OF TENSILE & SHEAR FORCES SHALL BE VERIFIED BY THE CRDP PER
THE ICC REPORTS & ACI 318-11 APPENDIX D. SEQR SHALL VERIFY THE
SUITABILITY OF THE STRUCTURE FOR DETERMINED LOADS.

2.2.1.5. STRENGTH DESIGN CAPACITIES IN SHEAR & TENSION ARE PROVIDED FOR ANCHORS
INSTALLED IN CONC OF MIN COMPRESSIVE STRENGTH AS LISTED IN TABLE 2.2.1
AT THE TIME OF INSTALLATION. THE CAPACITIES WERE DETERMINED FOR ANCHORS
IN CRACKED CONC PER THE ICC REPORTS OF THE MFR’S LISTED IN SECTION 2.1.1
& ARE PRESENTED ONLY AS AN AID TO THE CRDP, THE CRDP MAY COMPUTE
CONC ANCHOR CAPACITIES PER ICC REPORTS & ACI 318-11 APPENDIX D FOR
ANY CONDITION NOT COVERED.

2.2.1.6. WHEN INSTALLING ANCHORS, AVOID DAMAGING REINF OR PRE-STRESSING STL.

Emn 084 (E) 3000 OR
1 / 4000 PSI NWC
EDGE OF CONC —~ [~ —— T / R
n _ [
4: <
5 * -
-~ T +VYua
A T - — — <
ANVIL FIGURE 771 P~ T
SCHED 40 :EN> JEﬁxﬂp,‘aauuaorﬂ 5
BRACE PIPE ’ 1.65"  ANCHOR 2
" BRape QOTE:
& NOTE:
ANGETS PRYING ACTION
) ¢ MUST BE
CONSIDERED. 1

ELEVATED SLAB

FIGURE 2.2.1a - ANCHORING DETAILS FOR
3000 PSI & 4D00 PSI NWC
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

2.2. SUPPORTS & ATTACHMENTS (CONTINUED)

t min
hef EDGE OF CONC
5 _ (E) 3000 OR 4000 PSt NWC
E vd %" @ EXPANSION ANCHOR
w . |
——— T —— —-—
' . tNua
+Vua PRYING ACTION MUST
. BE CONSIDERED.
B Y S > SEE FIGURE 2.2.1.0
ANVIL FIGURE 771 ek ¢ FOR DIMS.
SCHED 40 BRACE PIPE @

VYERT FACE OF WALLS & BMS

FIGURE 2.2.1b — ANCHORING DETAILS FOR 3000 PS| & 4000 PSI NWC

CONC | ANCHOR | EFFECTIVE | MIN CONC MIN [MIN CONC| TENSION SHEAR
STRENGTH | DIA EMBED [(EDGE DISTANCE|SPCG| THK CAPACITY | CAPACITY
f'c (PS) | (INCH) |hef (INCH)| E o (NCH) s | ¢ .. [9Nn (LBS) | #Vn (LBS)

3000 )2 2 6 18 4 1280 1840

3000 % KA 6 18 B 2620 ! 2480

4000 % 2 6 18 4 1480 2120

4000 )4 ki 6 18 6 3030 2 2860 3

TABLE 2.2.1 ~ ANCHORING TO 3000 PS| & 4000 PSt NWC (USE W/ LRFD)
(VALUES ENVELOPE ALL THREE MFR'S EXPANSION ANCHORS)

! TENSION CAPACITY FOR POWERS IS 1330 LBS.

2 TENSION CAPACITY FOR POWERS IS 1540 LBS.

3 SHEAR CAPACITY FOR POWERS IS 2570 LBS.

SHEET TITLE: ANCHORAGES TO CONCRETE STRUCTURE
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYS  :MS

2.2. SUPPORTS & ATTACHMENTS (CONTINUED)
2.2.2. CONC FILL OVER MTL DECK

2.2.2.1. BRACE ANGLE (&) PER NFPA FIGURE 9.3.5.12.1.
2.2.2.2. SEE TABLE 2.2.2 FOR ADDNL ANCHOR INSTALLATION INFO.
2.2.2.3. SEE SECTION 4.1 FOR ADDNL iNFO ON ANVIL FIGURE 771 INSTALLATION.
INTERACTION OF TENSILE & SHEAR FORCES SHALL BE VERIFIED BY THE CRDP PER

THE ICC REPORTS & ACI 318-11 APPENDIX D. SEQR SHALL VERIFY THE
SUTABILITY OF THE STRUCTURE FOR DETERMINED LOADS.

2.2.2.4.

2.2.2.5. STRENGTH DESIGN CAPACITIES IN SHEAR & TENSION ARE PROVIDED FOR ANCHORS
INSTALLED IN CONC OF MIN COMPRESSIVE STRENGTH AS LISTED IN TABLE 2.2.2
AT THE TIME OF INSTALLATION. FOR ADDNL COMMENTS REGARDING CAPACITIES

PROVIDED, SEE SECTION 2.2.1.5.
. WHEN INSTALLING ANCHORS, AVOID DAMAGING REINF QR PRE-STRESSING STL.

E min

/~ USE X ox34” EMBED
| EXPANSIDN ANCHOR — —-
N LOWER FLUTE J/ EDGE OF
@\ CONC
/ \ / USE %"¢x2” EMBED
% \ EXPANSION ANCHOR
< u | IN UPPER FLUTE
R —
+Vug l
ANVIL
FIGURE 771 NOTES:
+Nue 1. REFER TO FIGURE 2.1.2 FOR INFO
SCHED 40 | NOT SHOWN OR NOTED.
BRACE PIPE . 2. PRYING ACTION MUST BE CONSIDERED.
Qﬁ(\4 LOWER FLUTE SEE FIGURE 2.2.1.a FOR DIMS,
BRACE ANGLE, 8) ¢ (RIDGE @ 12” OC MIN)

TYP  FIGURE 2.2.2 — ANCHORING DETAILS FOR 3000 PS| NWC OR SLWC DECK

ANCHOR [ grFECTIVE | MIN CONC | MIN | TENSION | SHEAR g FESS
DIA | "EMBED [EDGE DISTANCE|SPCG '| CAPACITY | CAPACITY
(INCH) |hef (INCH)| E mn (INCH) | 's . [#Nn (LBS)|#Vn (LBS)
% 2 6 6% 710 1430
¥ kA 6 % 1270 2450 -

TABLE 2.2.2 — ANCHORING TO 3000 PSI NWC OR SLWC DECK (USE W/ LRFD}
(VALUES ENVELOPE ALL THREE MFR'S EXPANSION ANCHORS)
1 PARALLEL TQ FLUTES

% *‘?UCTU@ °® é\ y-
?‘

‘\ ry
t‘“. OF CAL\F
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

3. ANCHORA W TURE:

3.1, SUPPORTS & ATTACHMENTS
3.1.1. MIN WOOD MEMBER THK = 1.5

3.1.2. ANVIL FIGURE 77t SWAY BRACE SWIVEL ATTACHMENT SHALL BE MOUNTED TO THE
MOUNTING BOLT. SEE SECTION 4.1 FOR ANVIL FIGURE 771 INSTALLATION INSTRUCTIONS.
BRACE ANGLE (8) PER NFPA 13, FIGURE 9.3.5.12.1.

3.5 MIN
END DISTANCE ENO OF MEMBER

%"8 THRU-BOLT W/
STD NUT &
X x1%"8 STL PLATE

| 2" MIN
*} 1 ®©  NEUTRAL AXIS
WASHER W/ %"0 I o iy s

HOLE, TYP NOTE:

BOLTS MUST BE INSTALLED
ABY NEUTRAL AXIS OF BM.

_L WOOD MEMBER

1" OR 14" SCHED 40

BRACE PIPE ANVIL FIGURE 771
NOTE: ¢ 4,;?405 | %0 SHEAR BOLT.
THRU-BOLT SHALL BE GLe ' FOR PROPER INSTALLATION TORQUE
TIGHTENED AT TIME OF (8) _4({ UNTIL HEAD BREAKS OFF
INSTALLATION &
RE-TIGHTENED BEFORE | PARA W T R
COMPLETION OF JOB.

. WOOD MEMBER
27 MIN | \ // ANVIL
A ﬂ N\ L &

I g FIGURE 771

Y 7
NEUTRAL AXIS \4 1" OR 1)4" SCHED 40
e 2 A : BRACE PIPE

X%"¢ THRU-BOLT W/ STD NUT .
& K"x13"8 STL PLATE ) o056
WASHER W/ %s"¢ HOLE, TYP ¢
/ ! %‘;’;c,\f—

¢ @)
PERP_TO WQOD STRUCT

FIGURE 3.1.1 — ANCHORING TO WOOD FOR PERP & PARALLEL LOADS
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

3.2. MAX ALLOWABLE LOADS

3.2.1 FOR THE MAX ALLOWABLE HORIZ & VERT LOADS FOR TF IS, LONG, & VERT SEISMIC
BRACES USING THE %" DIA MOUNTING BOLT, SEE TABLE 3.2.1.
BOLT DIA SEISMIC BRACE ANGLE 3 MAX LOAD I 2. 5
(INCH) | APPUICATIONS (®) (DEG) (LBS)
30 — 44 501
LONG &
}5 -rF?ﬂ\qus ‘4¢5 - EEE; Eifs:!
60 - 90 643
VERT ¢ 0 436

TABLE 3.2.1 — ANCHORING TO WOOD MAX ALLOWABLE LOADS
FOR BRACES PARALLEL TO WOOD STRUCTURE

' VALUES PER NDS 2012.
2 VALUES BASED ON MIN SPECIFIC GRAVITY, G=0.50 FOR DOUGLAS FIR—LARCH WOOD SPECIES.
3 BRACE PIPE INSTALLATION ANGLES ARE DETERMINEO FROM VERT.

4 MAX ALLOWABLE VERT SEISMIC LOAD IS AN AXIAL LOAD.
MAX ALLOWABLE LOADS DO NQT INCLUDE PRYING ACTION. SEOR 7O CALCULATE ALLOWABLE LOADS
FOR BRACES PARALLEL TO WOOD STRUCTURE INCLUDING PRYING ACTION.

w

3.2.2 SEOR TO CALCULATE ALLOWABLE LOADS FOR BRACES PERPENDICULAR TO WOOD
STRUCTURE INCLUDING PRYING ACTION.

3.3 FASTENER SPECIFICATION
MOUNTING BOLT %" ASTM A307, GR A (60,000 KSI MIN TENSILE STRENGTH)
WASHER %" ASTM FB44
NUT k" ASTM A563. GR A

o ot
A °°0 RUCT\JP’.Q"‘ -:

MLITYTEL

NG y
.._ OF CAU‘? 5

m e
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4. H ST TUR
4.1. =
4.1.1. PRODUCT OVERVIEW

4.1.2.

4.1.1.1. ANVIL'S FIGURE 771 IS A SEISMIC SWIVEL CONNECTOR DESIGNED TO CONNECT
BRACE PIPE TC A STRUC MEMBER OR SEISMIC SUPPORT. STRUC MEMBERS &
SEISMIC SUPPORTS INCLUDE CONC, WOOD, ANVIL'S FIGURE 772, & ANVIL'S FIGURE
778. SEE SECTION 2.2, SECTION 3.1, SECTION 4.2, & SECTION 4.3 RESPECTIVELY
FOR THE RELATED STRUC MEMBER & SEISMIC ATTACHMENT INSTALLATION
INSTRUCTIONS,

4.1.1.2. ANVIL'S FIGURE 771 MAY BE INSTALLED IN LONG, TRANS, & VERT SEISMIC BRACE
ORIENTATIONS.

4.1.1.3. REFER TO SECTION 6.2 FOR THE MATERIAL SPECS FOR THE FIGURE 771.

BRACE PIPE FITTING

/— %"8 HEX NUT
N

\ MOUNTING HOLE FOR

X"¢ HEX HEAD CAP SCREW,
EXPANSION ANCHOR, CARRIAGE
BOLY, OR THRU-BOLT

BRACE PIPE SOCKET

»%"¢ HEX NUT
Mi2 SHEAR BOLT

FIGURE 4.1.1 — FIGURE 771 CONNECTOR FITTING

INSTALLATION INSTRUCTIONS
4.1.2.1. INSERT BRACE PIPE iNTO BRACE SOCKET UNTIL BRACE PIPE BOTTOMS QUT.

4.1.2.2, TORQUE SHEAR BOLT UNTIL BOLT HEAD SHEARS OFF. SEE FIGURE 4.1.3.
4.1.2.3. INSERT %"¢ HEX HEAD CAP SCREW, EXPANSION ANCHOR, CARRIAGE BOLT, OR

THRU-~BOLT THRU THE MOUNTING HOLE. SEE FIGURE 4.1.1 FOR MOUNTING HOLE
LOCATION.

..........
ot ry
i )

4.1.2.4. FOR TIGHTENING OR TORQUEING OF THE HEX HEAD CAP
SCREW, EXPANSION ANCHOR, CARRIAGE BOLT, OR
THRU-BOLT, SEE SECTIONS 2.1.2, 3.1, 4.2.2, OR 4.3.2
RESPECTIVELY.

'°°_~I,R veT Uw:;‘ov\;\?' =

fragan?®

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 771 - SWAY BRACE SWIVEL ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.1. - (CONTINUED)
4.1.2.5 ENSURE BRACE PIPE IS SET TO THE DESIRED BRACE INSTALLATION ANGLE
FROM VERT. SEE EXAMPLES IN FIGURE 4.1.2 & FIGURE 4.1.4 FOR INSTALLATION
BRACE ANGLE (8) PER NFPA 13, SECTION 8. syoir ¢ 4 | OR W
NOTE: THIS MAY ALSO BE (ROTATION IS AROUND BOLT. ANGLE FOR
A PARALLEL MEMBER COMPONENT & BRACE PIPE IS NOT CHANGING)
ANGLE ANGLE D, E, F, OR W e
A B, C ORV (OPPOSITE_OR MIRROR IMAGE
’ OF ANGLH[A, B, ]C OR V)
SERVICE FIGURE FIGURE FIGURE
771 771 771
BRACE BRACE
( PIPE PIPE
() SERVICE SERVICE
V- PIPE PIPE
FIGURE 770 FIGURE 775 FIGURE 776
ANGLE A= 30-44 DEG ANGLE D= 30-44 DEG ANGLE G= 30-44 DEG
ANGLE B= 45~-58 DEG ANGLE E= 45-59 DEG ANGLE H= 45-59 DEG
ANGLE C= 60-90 DEG ANGLE F= 60-90 DEG ANGLE = 60-90 DEG
ANGLE V= 0 DEG ANGLE W= 0 DEG ANGLE W= 0 DEG
PERP _TQ ST MEMBER PARALLEL TO STRUC MEMB
FIGURE 4.1.2 - FIGURE 770, FIGURE 775, & FIGURE 776

NOTE:
INSTALLATION BRACE ANGLE IS ALWAYS MEASURED FROM VERT.

42 BRACE PIFE
d‘ s ;‘r’ Ruet U‘:’*:: o 'é\?_ "',-

THUS ANGELS "A” THROUGH "I" AND V" & "W" ARE THE N AR
SAME AS THE BRACE ANGLE (8) USED iN THIS OPM. W o cALt

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 771 - SWAY BRACE SWIVEL ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.1. EIGURE 771 — SWAY BRACE SWIVEL ATTACHMENT (CONTINUED)

Ji'¢ HEX NUT SHEAR BOLT

RACE PIPE
BRACE FIGURE 771

FIGURE 778 PER SECTION 4.3 NOTES:
FIGURE 771 1. PRYING ACTION
(E) WF BM WMUST BE
SHEAR BOLT CONSIDERED.
SHEAR BOLT SEE FIGURE
1" OR 1% SCHED 40 2.2.1.0 FOR DIMS.
BRACE PIPE HEX HEAD 2. FOR BRACE ANGLE,
CAP SCREW SEE FIGURE 4.1.2.

FIGURE 4.1.4 — EXAMPLE OF FIGURE 771 CONNECTED TO FiGURE 778 BM CLAMP
4.1.2.6. FIGURE 778 MAY BE REPLACE W/ FIGURE 772 WHERE WF BM & LOADS ALLOW.

4.1.3. MAX ALLOWABLE LOADS
4.1.3.1. FOR THE MAX AlLLOWABLE HORIZ & VERT LOADS FOR TRANS, LONG, & VERT
SEISMIC BRACES USING THE FIGURE 771 — SWAY BRACE SWIVEL SUPPCRT,
SEE TABLE 4.1.1.

BRACE | smswic | INsTALLATION [BRACE ANeLE 2] MA%

(NPS) | APPLICATIONS | ORIENTATIONS | (6) (E6) | (uas)

A DG 30 — 44 1800
LONG & "
1 & 1% TRANS B, E, H 45 — 59 2540
c, F, 1 60 — 90 3110 ¢4
vsB ¢ V, W 0 1800

TABLE 4,11 —~ FIGURE 771 — MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS (ASD)
! LOADS DETERMINED FROM FM APPROVAL. SEE SECTION 1.6 FOR ASD/LRFD

DESIGN FACTORS,
2 BRACE PIPE INSTALLATION ANGLES ARE DETERMINED FROM VERT, SEE FIGURE 4.1.2.

3 MAX ALLOWABLE VSB LOAD IS AN AXIAL LOAD.
* 1800 FOR INSTALLATION ORIENTATIONS H & |I.

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 771 - SWAY BRACE SWIVEL ATTACHMENT

CYS STRUCTURAL ENGINEERS, INC. Job No: 14090
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYS  :MS

4.2. FIGURE 772 ~ ADJUSTABLE STEEL BEAM ATTACHMENT (CONTINUED)

P ettt %"¢ CARRIAGE BOLT
o s
CHANNEL WEB i \ WASHER W/ 3"¢ HOLE
- — Y

/— PUSH NUT - BOLT RETAINER
/

¥'¢ HEAVY HEX HEAD
MOUNTING NUT
TORQUE HEX NUT TO
Sl T MIN 40 FT—-LBS

_

FIGURE 4.2.3 — DETAIL OF CARRIAGE BOLT ASSEMBLY

4.2.2. INSTALLATION INSTRUCTIONS
42.2.1. SEE TABLE 4.2.1 & TABLE 4.2.2 TO DETERMINE RECOMMENDED FIGURE 772

SIZE BASED ON (E) WF BM DIMS. MIN FLANGE THK IS 3"

4.2.2,2. C—CLAMP BOLTS SHALL BE ADJUSTED ALONG THE %" DIA SLOT IN THE CHANNEL
WEB UNTIL THE C-CLAMPS FULLY ENGAGE THE VERT EDGES OF THE (E) WF BM
BOTT FLANGE.

4.2.2.3. TORQUE EA Mi2 SHEAR BOLT UNTIL HEAD SHEARS OFF TO PROPERLY ANCHOR
THE BM C—CLAMP TO THE WF BM.

4.2.2.4. TORQUE EA BM C—CLAMP BOLYT TO 55 FT—LBS TO SECURE CHANNEL TO THE
(E) WF BM.

4.2.2.5 ASSEMBLE CARRIAGE BOLT & CORRESPONDING FLAT WASHER & INSERT THRU THE
MOUNTING HOLE IN THE CHANNEL. SEE FIGURE 4.2.3 FOR SECTIONED VIEW.

4.2.2.6. FIGURE 771 SWAY BRACE SWIVEL ATTACHMENT SHALL BE MOUNTED TO FIGURE 772
CARRIAGE BOLT. SEE SECTION 4.1 FOR FIGURE 771 SWIVEL CONNECTOR
INSTALLATION INSTRUCTIONS. (NSTALLATION BRACE ANGLE (@)

FROM VERT FOR FIGURE 771 IS PER NFPA 13, SECTION 9.

e, ::? teT UR:"o o ‘k\\’_ ".
?.

R ITTT L

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 772 - ADJUSTABLE STEEL BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY: 'EMS

4.2. FIGURE 772 — ADJUSTABLE STEEL BEAM ATTACHMENT {CONTINUED)

A B
TYPE G6" - %" FLANGE THK) 4" = 1%" FLANGE THK)
ENgTbﬁNgﬁL(lN) 9 12 14 17 12 t4 17
&eﬁ'?ﬁ) 4-7(7-10|le-12/12-18{7-10)l9a-12| 12-15
W4x13 | WBx35 | W10x49 | W12x65 | WBxB7 W10x77 W12x96
Woxi6 | WEx40 | W10x54 | W12x72 | W21x83 | W10x88 W12x106
WEx16 | W3Bx48 | WI1OxB0 | W12x79 | W24x94 | W10x100 | W12x120
W6x20 | W10x39 | W10x68 | W14x90 - Wi10x112 | W12x136
WBx21 | W10x45 | W12x58 | W14x99 - W14x82 W14x109
WBx24 | Wi0x49 | Wi2x65 | W24x104 — W16xB9 W14x120
W10x22 | W12x40 | W14x61 - - W16x100 W14x132
W10x30 | WiZ2x45 | W14x68 -~ - W18x97 W21ix111
W12x26 | W12x50 | Wi1bx87 o - W18x106 W21x122
W12x35 | W12x53 | W1Bx77 - - WiBx119 | W21x132
W14x30 | W12x58 | WiBx76 - - W24x94 W21x147
W14x38 | Wil4x43 | Wi8x86 - —- W27x94 W24x117
BM SIZE W1Bx26 | Wi14x48 | W24xB4 - - W27x114 W24x131
W1Bx40 | W14xD3 | W27x84 - - — WZ24x146
W18x40 | W14x61 [W27x102 — - — W24x162
Wi8x46 | W14x68 - - - - W27x146
W21x50 | W16x45 - - - - W27x161
W21x67 | W16x50 - - - - W27x178
— W16x57 - — — - —
— W18x50 - — - - -
— W18x55 - — - - -
- W18x60 - - - - -
- W1BxB5 - - - - -
- W21x62 — - - -~ -
- W21x68 — - — - —
- W24x68 — - -
- W24x76 — - -
- W27xB84 - - -
- W27x94 (- - -

TABLE 4.2.1 — FIGURE 772 SIZE CHART

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 772 - ADJUSTABLE STEEL BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.2. FIGURE 772 — ADJUSTABLE STEF| BEAM ATTACHMENT (CONTINUED)

4.2.3. MAX ALLOWABLE LOADS
4.2.3.1, FOR THE MAX ALLOWABLE HORIZ & VERT LOADS FOR TRANS, LONG, & VERT
SEISMIC BRACES USING THE FIGURE 771 & FIGURE 772 SUPPORTS PERP &
PARALLEL TO WF BM FLANGES, SEE TABLE 4.2.2.

FIGURE | MAX LOAD '|MAX LOAD '
s| sesmc | precra | Funce | FUNCE 772" [ Tperp 1o | PARMLEL
TYPE ™ | APPLICATIONS @) (oec)| THE V) | “on (LSN((:TI; 8 TO BM
N} (x)}(LBS) | (2)(LBS)

=7 9

30 - 44| % - % HEI9T2 540 470
17-15 [ 17
LONG & 74_7 ;
=10 | 197
A 12-15 7
4=7 9

60 — 90 | % - % HLI+% 880 580
12=15 |17
yy g

vsB * 0 % - % 4131z 470

172—15 1 17
—10 | 12

30 — 44 | % — % [9=12 | 14 470 330
12=15 | _17
7-10 | 12

L?ngg 45 - 59 | % —  [9=12 | 14 740 640
5 12=15 |_17
7=10 | 12

B0 — 90 | % — 1% | 9~12 14 91D 790
12=15 ] 17
7-10 | 12

VSB # ¢ % - T {1 9-12 4 330

19-15 | 17

TABLE 4.2.2 — FIGURE 772 — MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS (ASD)

! LOADS DETERMINED FROM FM APPROVAL. SEE SECTION 1.6 FOR ASD/LRFD
DESIGN FACTORS.

2 BRACE PIPE INSTALLATION ANGLES ARE DETERMINED FROM VERT. ]

® FOR WF BM SIZE CORRESPONDING TO TYPE A OR B, SEE TABLE 4.2t  ,—-§

* MAX ALLOWABLE VSB LOAD IS AN AXIAL LOAD. -

Yo eb e T
D SeRUETUL g

oy
-------

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 772 - ADJUSTABLE STEEL BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.3.

4.3.1.

4.3.2.

PRODUCT OVERVIEW
4.3.1.1. ANVIL'S FIGURE 778 IS A SEISMIC SUPPCRT DESIGNED TO RIGIDLY ATTACH
TO A WF BM OR BAR JOIST & TO ANVIL'S FIGURE 771.

4.3.1.2. ANVIL'S FIGURE 778 MAY BE INSTALLED IN LONG, TRANS, & VERT SEISMIC BRACE
ORIENTATIONS.

4.3.1.3. REFER TG SECTION 6.6 FOR THE MATERIAL SPECS FOR THE FIGURE 778.

{(E) STL BM

M12 SHEAR BOLT BAR ATTACHMENT

%" HEX HEAD M12 SHEAR BOLT

CAP SCREW FOR SIDE & FRONT VIEW,
SEE FIGURES 4.3.2 & 4.3.3
FIGURE 4.3.1 — FIGURE 778

INSTALLATICN INSTRUCTIONS

4.3.2.1. PLACE THE BAR ATTACHMENT ON THE (E) WF BM OR BAR JOIST. THE FLANGE OF
THE WF BM OR THE TOP CHORD OF THE BAR JOIST MUST FULLY ENGAGE W/ THE
THROAT OF THE FIGURE 778 BAR JOIST ATTACHMENT, SEE FIGURES 4.3.2 OR 4.3.4,

4.3.2.2. TORQUE SHEAR BOLTS EQUALLY & ALTERNATELY UNTIL BOTH BOLT HEADS SHEAR
OFF. SEE FIGURES 4.3.3 OR 4.3.5; (2) TYP PER CLAMP.

4.3.2.3. FIGURE 771 SWAY BRACE SWIVEL SHALL BE MOUNTED TO FIGURE 778 W/ A HEX
HEAD CAP SCREW. SEE SECTION 4.1 FOR FIGURE 771 INSTALLATION INSTRUCTIONS.
INSTALLATION BRACE ANGLE (8) PER NFPA 13, SECTION 9.

~maa e
it Ly
D

Cy
Cy
Iy

4.3.2.4. SEE TABLE 4.3.1 FOR COMPATIBLE BM & BAR JOIST
FLANGE THICKNESSES. FLANGE THK IS %" MIN, %" MAX.

4.3.2.5. AT BAR JOIST, ATTACHMENT TG STL MEMBER SHALL BE
WITHIN 6" ON CHORD PANEL POINT.

e o
5

LI TYY A

T
OF ¢ AL\

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 778 - BAR JOIST BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.3. FIGURE 778 — BAR JQIST BEAM ATTACHMENT (CONTINUED)
BAR ATTACHMENT

(E) WF BM

FIGURE 771
SWAY DRACE SWIVEL

1" OR 1%" SCHED 4D

BRACE PIPE M12 SHEAR BOLT

»"8 HEX HEAD | NOTE:

CAP SCREW PRYING ACTION MUST

c BE_CONSIDERED.
g E SEE FIGURE 2.2.1.0
(8) ¢ FOR DIMS.

FIGURE 4.3.2 — FIGURE 778 & FIGURE 771 HORIZ ORIENTATION,
SIDE VIEW

BAR ATTACHMENT (E) STL BM BOTT FLANGE

M12 SHEAR BOLT BE CONSIDERED.

NOTE:
PRYING ACTION MUST
SEE FIGURE 2.2.1.0

1" OR 1%"® SCHED 40 FOR DIMS.
BRACE PIPE M12 SHEAR BOLT
FIGURE 771

SWAY BRACE SWIVEL

FIGURE 4.3.3 — FIGURE 778 & FIGURE 771 HORIZ ORIENTATION,
FRONT VIEW

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 778 - BAR JOIST BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

4.3. - (CONTINUED)

’ ’ M12 SHEAR BOLT

(E) BAR JOIST %"¢ HEX HEAD CAP SCREW, TIGHTEN UNTIL
TOP CHORD MIN 40 FT-LBS TORQUE IS ACHIEVED

/- FIGURE 771 SWAY BRACE SWIVEL

1" OR 1%” SCHED 40
BRACE PIPE

BAR ATTACHMENT

NOTE:

PRYING ACTION MUST
BE CONSIDERED.

€ SEE FIGURE 2.2.1.a

FOR DIMS.
¢
FIGURE 4.3.4 — FIGURE 778 & FIGURE 771 VERT ORIENTATION,
SIDE VIEW
BAR ATTACHMENT M12 SHEAR (E) BAR JOIST TOP CHORD
BOLTZ\ [
1

e S NOTE:

J? - PRYING ACTION MUST
_ _{H BE CONSIDERED.

SEE FIGURE 2.2.1.a
FOR DIMS.

%"¢ HEX HEAD CAP SCREW,
TIGHTEN UNTIL MIN 40 FT-LBS

FIGURE 771 SWAY TORQUE 1S ACHIEVED

BRACE SWIVEL

()
N BRar l 1" OR 14" SCHED 40
¢ ‘WGLEE ‘ BRACE PIPE
(®)
¢
FIGURE 4.3.5 — FIGURE 778 & FIGURE 771 VERT ORIENTATION,-
FRONT VIEW

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 778 - BAR JOIST BEAM ATTACHMENT
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4.3, FIGURE 778 - BAR JOIST BEAM ATTACHMENT (CONTINUED)

4.3.3. MAX ALLOWABLE LOADS
4.3.3.1. FOR THE MAX ALLOWABLE HORIZ & VERT LOADS FOR LONG, TRANS, & VERT
SEISMIC BRACES USING THE FIGURE 771 & 778 SUPPORTS PERP &
PARALLEL TO BAR JOIST OR WF BM FLANGES, SEE TABLE 4.3.1.

1 1
STL SEISMIC  |BRACE ANGLE 2|FLANGE THK #égp '-%DB” Pamzli_%r% B
STRUCTURE | APPLICATION | (6) (DEG) (N) & G prgr
LoNG & 30 - 44 1570 1280
45 — 59 1490 1840
JOIST TRANS _
BAR 80 — 90 k- % 1040 2210
VSB 0 1280
NG & 30 - 44 1030 870
45 — 59 2260 1440
BM TRANS -
i 80 — 90 k- % 2490 1230
vsg 3 0 870

TABLE 4.3.1 — ANVIL FIGURE 778 MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS (ASD)

' LOADS DETERMINED FROM FM APPROVAL; SEE SECTION 1.6 FOR ASD/LRFD DESIGN FACTORS.
Z BRACE PIPE INSTALLATION ANGLES ARE DETERMINED FROM VERT.

3 MAX ALLOWABLE VSB LOAD IS AN AXIAL LOAD.

SHEET TITLE: ANCHORAGES TO STEEL STRUCTURE
FIGURE 778 - BAR JOIST BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5. IC_PIP P
5.1,

5.1.1. PRODUCT OVERVIEW
5.1.1.1. ANVIL'S FIGURE 770 — Q BRACE CLAMP IS DE NED TO RIGIDLY CONNECT THE
BRACE PIPE TO THE SERVICE FIPE.

5.1.1.2. ANVIL'S FiIGURE 770 MAY BE INSTALLED IN TRA | & VERT SEISMIC BRACE
ORIENTATIONS.

5.1.1.3. REFER TO SECTION 6.1 FOR THE MATERIAL SPECS FOR THE FIGURE 770,

5.1.2. INSTALLATION INSTRUCTIONS
5.1.2.1. PLACE THE "¢ THRD ROD HOOP OVER THE SERVICE PIPE & SLIDE THE BRACE
PIPE THRU THE OPEN ENDS OF THE 3" THRD ROD HOQOP. THE BRACE PIPE END
MUST EXTEND AT LEAST 2" PAST THE CLAMP BAR, SEE FIGURE 5.1.2.

5.1.2.2. ENSURE BRACE PIPE IS SET TO THE DESIRED INSTALLATION BRACE ANGLE.
SEE FIGURE 5.1.2. INSTALLATION BRACE ANGLE (©) FROM VERT IS PER NFPA 13,
SECTION 9.

5.1.2.3. TORQUE HEX NUTS EQUALLY & ALTERNATELY TO THE TORQUE LISTED IN

TABLE 5.1.1. ENSURE INDICATOR CLIP IS COMPLETELY FLATTENED & THE BRACE
PIPE 1S TIGHT AGAINST THE SERVICE PIPE.

%”ﬁ THRD ROD HOOP /— SERVICE PIPE
< — —
M\ \1 \

Y/

AN
1" OR 14" SCHED 40 /

BRACE PIPE
\

&)

o= ko
. Doy
Cy

FESS f ““n

5 o**7 .""ca
& 43&.2’ T s,e .

CLAMP BAR

SPRING CLAMP

HEX NUT
FIGURE 5.1.1 — Q BRACE CLAMP SIDE VIEW ‘

ea it R R e T
0 AT

N
& CF CRL\?O

SHEET TITLE: SEISMIC PIPE CLAMPS
FIGURE 770 - Q BRACE CLAMP
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SEISMIC SWAY BRACING FOR FIRE PROTECTION 5Y "EMS

5.1. - (CONTINUED)

NOTES:

8_

1. VERT SEISMIC BRACE ORIENTATION SiM.

2. A VERT SEISMIC BRACE MUST BE INSTALLED
WITHIN 87 OF EA TRANS SEISMIC BRACE.

3. A PIPE HANGER IS5 NOT A VERT SEISMIC BRACE.

3
VERT SEISMIC BRACE ;
BEYOND, SEE NOTES \
]
!
c'.!
f SERVICE PIPE
:

CLAMP BAR

HEX NUT, TYP OF 2 AXIAL

SPRING CLAMP
FIGURE 5.1.2 — TRANS & VERT SESMIC BRACE ORIENTATION

FIGURE 770 - INSTALLATION TORQUE
Q BRACE CLAMP SIZE (FT/LBS)
1" - 3" 14
4" - 5 17
6 20

TABLE 5.1.1 - FIGURE 770 — Q BRACE CLAMP
REQ INSTALLATION TORQUE

i PIPE HANGERS ARE NOT PART OF THIS OPM.
|

THRD RQD HOOP

SHEET TITLE: SEISMIC PIPE CLAMPS
FIGURE 770 - Q BRACE CLAMP
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5.1. FIGURE 770 — Q BRACE CLAMP (CONTINUED)

5.1.3. MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS

service PIPE | BRACE | spisuic  |BRACE ANGLE 3| s MAX 1ORD © | wax Lowp 2
(NPS) (NPS) |APPLICATIONS{ ~ (8) (DEG) (LBS) LW (LBs)
30 - 44 1110 250
TRANS 45 — 59 1570 360
1 1, 14
60 — 90 1930 440
vSB 4 0 1110 250
30 - 44 570 250
TRANS 45 — 59 810 360
Ve V2, 2% 34 1 1 80 — 90 1000 440
VSB 4 0 570 250
30 - 44 760 410
45 _— TRANS 45 — 59 1070 590
80 — 90 1320 720
vSB ¢ 0 760 410
30 - 44 770 450
6 o TRANS 45 — 59 1090 630
60 — 90 1340 780
VSR * 0 770 450

TABLE 5.1.2 — FIGURE 770 MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS (ASD)
' LOADS DETERMINED FROM FM APPROVAL; SEE SECTION 1.6 FOR ASD/LRFD DESIGN FACTORS.
2 SEE SECTION 1.7 FOR APPROVED LW PIPE.
3 BRACE PIPE INSTALLATION ANGLES ARE DETERMINED FROM VERT,
4 MAX ALLOWABLE VSB LOAD IS AN AXIAL LOAD.

SHEET TITLE:

SEISMIC PIPE CLAMPS
FIGURE 770 - Q BRACE CLAMP
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYS  :MS

5.2,

5.2.2.

5.2.1.1.

5.2.1.2.

5.2.1.3.

5.2.1. PRODUCT OVERVIEW

ANVIL'S FIGURE 775 — LATERAL/LONG BRACE CL P IS DESIGNED TO RIGIDLY
CONNECT THE BRACE PIPE TO THE SERVICE PIPE.

ANVIL'S FIGURE 775 — MAY BE INSTALLED IN TRANS, LONG, & VERT SEISMIC
BRACE ORIENTATIONS.

REFER TO SECTION 6.4 FOR THE MATERIAL SPECS FOR THE FIGURE 775.

INSTALLATION INSTRUCTIONS

5.2.2.1.

5.2.2.2,

5.2.2.3.

5.2.2.4.

5.2.2.5.

POSITION PIPE CLAMP AT DESIRED LOCATION ON THE SERVICE PIPE & HAND
TIGHTEN THE HEX BOLTS. ENSURE THE SPACER & THE BRACE PIPE CONNECTOR
ARE POSITIONED ON THE BOLT BETWEEN THE PIPE CLAMP EARS.

INSERT BRACE PIPE INTO THE SOCKET OF THE BRACE PIPE CONNECTOR UNTIL
BRACE PIPE BOTTOMS OUT. SEE FIGURE 5.2.2.

TIGHTEN SHEAR BOLT, AT THE BRACE PIPE CONNECTOR, UNTIL THE BOLT HEAD
BREAKS OFF.

ENSURE BRACE PIPE IS SET TO THE DESIRED INSTALLATION BRACE ANGLE.
SEE FIGURES 5.2.1 & 5.2.3. INSTALLATION BRACE ANGLE (8) FROM VERT IS PER
NFPA 13, SECTION 9.

TIGHTEN HEX BOLTS & HEX NUTS EQUALLY & ALTERNATELY UNTIL MTL-TO—MTL
CONTACT IS ACHIEVED W/ THE TORQUE VALUES LISTED IN TABLE 5.2.1.

SHEET TITLE: SEISMIC PIPE CLAMPS
FIGURE 775 - LATERAL / LONGITUDINAL BRACE CLAMP

CYS STRUCTURAL ENGINEERS, INC. Job No: 14090

2495 NATOMAS PARK DRIVE, SUITE 650 TEL (916} 920-2020]Date: 09-22-2016

SACRAMENTO, CA 95833 www.cyseng.com |Page: 42 of 60
08/26/2016 OPt-0351-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 44 of 62




Li\Jobs 14314090 Anvil — Fire Sprinkier System OPM—0351-13\ACADNSTRUNSt.dwg Time:Sep22,2016-02:18pm Loginicamachom Dimseale:1 LTScote:d

SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5.2. FIGURE 775 - (ATERAL/LONGITUDINAL BRACE CLAMP (CONTINUED)

NOTES:

1.  VERT SEISMIC BRACE ORIENTATION SiM.

2. A VERT SEISMIC BRACE MUST BE INSTALLED
WITHIN 6" OF EA TRANS SFISMIC BRACE.

3. A PIPE HANGER IS NOT A VERT SEISMIC BRACE.
PIPE HANGERS ARE NOT PART OF THIS OPM.

1" OR 1)" SCHED 40 BRACE PIPE

VERT SEISMIC BRACE
BEYOND, SEE NOTES

PIPE CLAMP, TYP OF 2

HEX BOLT.
X" FOR PIPE 2%-5:
%" FOR PIPE 6-8,
TYP OF 2 W/ }"¢ SHEAR BOLT.

SPACER LOCATION

FLAT WASHER, TYP OF 2 HEX NUT. SERVICE PIPE
k" FOR PIPE 2%-5;

%" FOR PIPE 6-8, TYP
FIGURE 5.2.1 — TRANS & VERT SEISMIC BRACE ORIENTATION

SHEAR BOLT

BRACE PIPE
CONNECTOR

BRACE PIPE

FIGURE 5.2.2 — SHEAR BOLT—-BRACE PIPE INTERACTION DETAIL

BRACE PIPE CONNECTOR

FOR PROPER INSTALLATION
TORQUE UNTIL. BOLT HEAD
BREAKS OFF. SEE FIGURE 5.2.2

SHEET TITLE: SEISMIC PIPE CLAMPS
FIGURE 775 - LATERAL / LONGITUDINAL BRACE CLAMP

CYS STRUCTURAL ENGINEERS, INC. Job No: 14080
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5.2. FIGURE 775 — ATERAL/LONGITUDINAL BRACE CLAMP (CONTINUED)

ck%
1" OR 1" SCHED 40 1 & ¢

BRACE PIPE © VERT SEISMIC BRACE
{ /
- | PIPE CLAMP
]
AXIAL SERVICE PIPE
LOAD [
BRACE PIPE CONNECTOR Y
W/ %"¢ SHEAR BOLT i |
: 1
PIPE CLAMP :
HEX BOLT @ A PIPE HANGER IS NQT A VERT
, ST MA TP || SEISMIC BRACE. PIPE HANGERS
? ¢ ARE NQT PART OF THIS OPM.

FIGURE 5.2.3 — LONG & VERT SEISMIC BRACE ORIENTATION

FIGURE 775 INSTALLATION TORQUE
BRACE CLAMP SIZE (IN) (FT/LBS)
% -3 80
4 ~ 5 100
6 120
8 140

TABLE 5.2.1 — FIGURE 775 BRACE CLAMP REQ INSTALLATION TORQUE

MO - PR e i
Il“ lp)‘ °°'n?§:,;a'°° ‘\\?- -

i
“n OF
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5.2, FIGURE 775 — |ATERAL/LONGITUDINAL SRACE CLAMP (CONTINUED)

5.2.3. MAX ALLOWAHLE HORIZ & VERT SEISMIC LOADS

SERVICE | BRACE | sesmic  [Brace anoe °| MAXLORD T iy oap 1.2
(NPs) | (Nps) |APPLICATIONS | (6) (DEG) | & up (as) | Y (1BS)
LONG 30 - 44 1370 1570
& 45 — 59 2150 2220
% 1 TRANS 60 — 90 2390 1630
vsB 4 0 1370 1570
LONG 30 — 44 1370 1570
3 _— . RiCNS 45 — 59 2150 2220
80 — 90 2390 1690
vSB 4 0 1370 1570
LONG 30 - 44 1280 1520
s _— TRiCNS 45 — 59 1810 1060
60 — 90 1680 910
VSB ¢ 0 1280 1520
LONG 30 — 44 1370 1570
5 ' & 45 — 59 2150 2220
’ TRANS 60 — 90 2390 1690
vsB 4 0 1370 1570
LONG 30 — 44 1520 1570
6 _— TRst 45 — 59 2150 2220
60 — 90 2570 910
vsp * 0 1520 1570
LONG 30 — 44 1570 —
& 45 - 59 2200 —
8 b TRANS 60 — 90 2720 _
VSB 4 0 1570 -

TABLE 5.2.2 — FIGURE 775 MAX ALLOWABLE
' LOADS DETERMINED FROM FM APPROVAL; SEE SECTION 1.6 FOR ASD/LRFD
DESIGN FACTORS.

2 SEE SECTION 1.7 FOR APPROVED LW PIPE.

3 BRACE PIPE INSTALLATION ANGLES ARE DETERMINED FROM VERT.
4 MAX ALLOWABLE VSH LOAD IS AN AXIAL LOAD.

HORIZ & VERT SEISMIC LOADS (ASD)

______
‘‘‘‘‘‘‘

"Iy

SHEET TITLE: SEISMIC PIPE CLAMPS

FIGURE 775 - LATERAL / LONGITUDINAL BRACE CLAMP
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

5.3. -
5.3.1. PRODUCT OVERVIEW

5.3.1.1. ANVIL'S FIGURE 776 ~ BRACE CLAMP IS DESIGNED TO RIGIDLY CONNECT THE
BRACE PIPE TO THE SERVICE PIPE.

5.3.1.2. ANVIL'S FIGURE 776 MAY BE INSTALLED IN TRANS & VERT SEISMIC BRACE
ORIENTATIONS.

5.3.1.3. REFER TO SECTION 6.5 FOR THE MATERIAL SPECS FOR THE FIGURE 776.
5.3.2. INSTALLATION INSTRUCTIONS
5.3.2.1. POSITION PIPE CLAMP HOQP SECTION AT THE DESIRED LOCATION ON THE SERVICE
PIPE BY SLIDING THE HOOP QVER THE SERVICE PIPE.

5.3.2.2. SUIDE BRACE PIPE THRU THE STIRRUPS & ENSURE BRACE PIPE IS SET TO THE
DESIRED INSTALLATION BRACE ANGLE. SEE FIGURE 5.3.1. INSTALLATION BRACE
ANGLE FROM VERT IS PER (8) NFPA 13, SECTION 9.

5.3.2.3. BRACE PIPE MUST EXTEND 2" MiN PAST THE END OF THE RETAINER CLIP.

5.3.2.4. TIGHTEN HEX HEAD SET SCREW UNTIL HEAD BOTTOMS QUT ON STIRRUP SURFACE.

. e o~
, d‘) °o°“?UCTU'l“‘roo° e}?. &

*Fugac?

oy

‘‘‘‘‘
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYS EMS

5.3. FIGURE 776 — BRACE CLAWP (CONTINUED)

NOTES:
1. VERT SEISMIC BRACE ORIENTATION SiM.

2. A VERT SEISMIC BRACE MUST BE INSTALLED
WITHIN 6" OF EA TRANS SEISMIC BRACE.

3. A PIPE HANGER IS NQT A VERT SEISMIC BRACE.
PIPE HANGERS ARE NOT PART OF THIS OPM.

VERT SEISMIC BRACE
BEYOND, SEE NOTES

PIPE CLAMP
HOOP SECTION

SERVICE PIPE " "
1" OR 1%" SCHED 40

BRACE PIPE

%" HEX HEAD SET SCREW.

PIPE CLAMP FOR PROPER INSTALLATION,
RETAINER CLIP, TYP 2 TIGHTEN UNTIL HEAD BOTTOMS
(STIRRUP) r{,\“ OUT ON STIRRUP SURFACE.

FIGURE 5.3.1 — TRANS & VERT SEISMIC BRACE ORIENTATION
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SEISMIC SWAY BRACING FOR FIRE PROTECTION 8Y: EMS

5.3. FIGURE 776 ~ BRACE CLAMP (CONTINUED)
5.3.3. MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS

SERVCE e | smisMic  |BRACE ANGLE 3 %E‘f’%i MAX LOAD ' 2
(NPS) | (NPs) | APPLICATIONS | (6) (DEG) | & yp (LBS) | LW (LBS)
30 — 44 620 600
TRANS 45 — 59 880 850
% 1. Vi 60 — 90 1080 1040
VsSB ¢ 0 620 600
30 — 44 620 520
3 i TRANS 45 ~ 59 880 740
60 - 90 1080 810
VSB ¢ 0 620 520
30 — 44 690 520
s i TRANS 45 — 59 980 740
60 — 90 1200 910
VSB ¢4 0 690 520
30 - 44 670 520
TRANS 45 - 59 940 740
S ho VA B0 — 90 1160 910
vSB 4 0 670 520
30 — 44 670 560
TRANS 45 — 58 940 790
6 . Vi B0 — 90 1160 970
vsB 4 0 670 560
30 - 44 540 -
3 i TRANS 45 — 59 770 -
60 — 90 940 -
VSB 4 0 540 -

TABLE 5.3.1 — FIGURE 776 MAX ALLOWABLE HORIZ & VERT SEISMIC LOADS (ASD)

' LOADS DETERMINED FROM FM APPROVAL; SEE SECTION 1.6 FOR ASD/LRFD
DESIGN FACTORS.

2 SEE SECTION 1.7 FOR APPROVED LIGHTWALL (LW) PIPE.

3 BRACE PIPE INSTALLATION ANGLES ARE DETERMINEO FROM VERT.

4 MAX ALLOWABLE VSB LOAD IS AN AXIAL LOAD.

.l ) oo."???};“:&:\o’o-e\v‘-
Y. OF cprl )

S
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY& =MS

6. MATERIAL SPECIFICATIONS

o %W ASTM A1011, CS, TYPE A, B, OR C
SPRING CLAMP AISI/SAE 1050 (OR EQUAL)
THREADED ROD, %"~16 UNC—2A S| 1006—1015 OR ASTM A36
HEX NUT, %"—16 UNC—2B ASTM A563, GR A

6.2. FIGURE 771 — SWAY BRACE SWIVEL ATTACHMENT
CONNECTOR FITTING DUCTILE IRON, ASTM AS36, GR 65—45-12
BRACE PIPE FITTING DUCTILE IRON, ASTM AS36, GR 85-45—12

HEX HEAD CAP SCREW,
%13 UNC~-2Ax2%" CARBON STEEL, ASTM A307, GR A

HEX HEAD BOLT, %"-13 UNC-2Ax2" SAE J429 GR 5
HEX NUT, %"-13 UNC-2B CARBON STEEL, ASTM ASB3, GR A
SHEAR BOLT, M12 X 1.75 STEEL, GR 8.8, I1SO R898

........
......

)
Cx
)

7,
2.
o
)
i
iy

N, RUCTIRN

-
% fougan®

e OF AL 2o

.............

SHEET TITLE: MATERIAL SPECIFICATIONS
FIGURE 770 - Q BRACE CLAMP; FIGURE 771 - SWAY BRACE SWIVEL ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY 'EMS

6.3 FHGURE 772 — ADJUSTABIE STEEL BEAM ATTACHMENT
BEAM C—CLAMP ASTM A1011, DS, TYPE

ATTACHMENT CHANNEL ASTM A36 CHANNEL 2 X 1 X ¥s

HEX HEAD C—-CLAMP BOLT,
%"-13 UNC-24 X 3" FOR

%" MAX FLANGE THICKNESS CARBON STEEL, ASTM A307, GR A

HEX HEAD C~CLAMP BOLT,
%"-13 UNC—2A X 3%" FOR

14" MAX FLANGE THICKNESS CARBON STEEL, ASTM A307, GR A

FLAT WASHER CARBON STEEL, ASTM FB44, TYPE A

SPRING LOCK WASHER, %" CARBON STEEL, ROCKWELL HARDNESS C45-5t
SHEAR BOLT, M12 X 1.75 STEEL, GR 8.8, 1SO RB98

PUSH~NUT BOLT RETAINER LOW CARBON STEEL

CARRIAGE BOLT, %"—13 UNC-2Ax1%" SAE J429 GR 5

HEAVY HEX HEAD MOUNTING NUT,

%"—-13 UNC-2B CARBON STEEL, ASTM A5B3, GR A

WASHER, %" LOW CARBON STEEL, HARDENED, ASTM F436

SHEET TITLE: MATERIAL SPECIFICATIONS
FIGURE 772 - ADJUSTABLE STEEL BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

6.4, -
BRACE PIPE CONNECTOR

PIPE CLAMP, PIPE SIZE 2%" - 5"

PIPE CLAMP, PIPE SIZE 6" ~ 8"
HEX BOLT, M12 X 1.75
PIPE_SIZE 2%" — 5 ASSEMBLY

HEX HEAD BOLT, %"-13 UNC-2A X 27

FLAT WASHER, %"
HEX NUT, %"-13 UNC~-2B
SPACER

PIPE SIZE 6 — 8 MBLY

HEX HEAD BOLT, $"—10 UNC-24 X %"

FLAT WASHER, %~
HEX NUT, 3"—10UNC—2B
SPACER

6.5. =
PIPE CLAMP RETAINER CLIP

PIPE CLAMP HOOP SECTION

HEX HEAD SET SCREW, % —13UNC-2A X 1”

6.6. -
BAR ATTACHMENT

SHEAR BOLT, M12 X 1.75

HEX HEAD CAP SCREW, %"-13 UNC-2A X 1%"

DUCTILE IRON, ASTM AS36 GR 65-45-12

ASTM A1011, CS TYPE, TYPE A, B, OR C
(OR ASTM A3t

A515 GR 65 — 70 (OR ASTM A36)
STEEL, GR 8.8, iSC R898

SAE J429 GR 5

CARBON STEEL, ASTM FB844, TYPE A

CARBON STEEL, ASTM A563, GR A

CARBON STEEL, ASTM AS3, GR B OR A106 GR B

SAE J429 GR 5
CARBON STEEL, ASTM FB44, TYPE A

CARBON STEEL, ASTM AS563 GR A
CARBON STEEL, ASTM A53, GR B OR A106 GR B

ASTM A1011, CS, TYPE A, B, OR C
ASTM A1011, DS, TYPE B

STEEL, SAE J429 GR §

DUCTILE IRON, ASTM A536, GR 65—45-12
STEEL, GR 8.8, 1SO R8S3

CARBON STEEL,
ASTM A307, GR A

SHEET TITLE: MATERIAL SPECIFICATIONS

LATERAL / LONGITUDINAL BRACE CLAMP; BRACE CLAMP, BAR JOIST BEAM ATTACHMENT
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY "EMS

7. RISER FOUR-WAY SEISMI

7.1. -
7.1.1 EA PRINCIPAL LOAD DIRECTION (#1 OR #2) AS SHOWN IN FIGURE 7.1.1 SHALL BE
EVALUATED BY THE CRDP FOR +Fp OR *Fpw.

7.1.2 PER NFPA® 13, ONE PAIR OF BRACES IS REQ FOR FOUR—WAY SEISMIC BRCG OF VERT
RISERS.

7.1.3 FOR MAX ALLOWABLE LATERAL SEISMIC LOAD OF FIGURE 770, SEE TRANS SEISMIC LOAD
IN TABLE 5.1.2.

FIGURE 770 — Q BRACE CLAMP FOR PROPER
INSTALLATICN, SEE SECTION 5.1, TYP

1"¢ TO 8"¢ VERT RISER PIPE

FOR PROPER [INSTALLATION, \ ZND BRACE PIPE IS REQ & SHALL

SEE SECTION 5.1 BE 6" MAX € TO § ABV OR BLW

toap S /X ﬁ} T

DIRECTION #1 A ¢
1"¢ OR 14"¢ SCHED 40 LoAD
FIGURE 771 SWAY BRACE #2 A \N :
SWIVEL ATTACHMENT, TYP \ ©

NN +
— o &
H\ FOR ATTACHMENT TO g

{E) SUPPORTING STRUCTURE OR
FIGURE 772 OR FIGURE 778,
SEE SECTIONS 2, 3, & 4, TYP

PLAN VIEW

FIGURE 7.1.1 — RISER FOUR-WAY SEISMIC BRACE USING
FIGURE 770 — Q BRACE CLAMP

SHEET TITLE: RISER FOUR-WAY SEISMIC BRACES
FIGURE 770 - Q BRACE CLAMP

CYS STRUCTURAL ENGINEERS, INC. Job No: 14090
2495 NATOMAS PARK DRIVE, SUITE 650 TEL {916) 920-2020)|Date: 09-22-2016
SACRAMENTQ, CA 95833 www.cyseng.com |Page:; 52 of 60

08/26/2016 OPM-0351-13: Reviewed for Code Compliance by Jeffrey Kikumolo Page 54 of 62



SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS
7. RISER FOUR-WAY SEISMIC BRACES

7.2. EIGURE 775 — LATERAL ERACE CLAMP
7.2.1 EA PRINCIPAL LOAD DIRECTION (#1 OR #2) AS SHOWN | FIGURE 7.2.1 SHALL BE
EVALUATED BY THE CRDP FOR ZFp OR Fpw.

7.2.2 PER NFPA® 13, ONE PAIR OF BRACES IS REQ FOR FOUR-—-WAY SEISMIC BRCG OF VERT
RISERS,

7.2.3 FOR MAX ALLOWABLE LATERAL SEISMIC LOAD OF FIGURE 'S5, SEE TRANS SEISMIC LOAD IN
TABLE 5.2.2.

1”@ TO 8"¢ VERT RISER PIPE

FIGURE 775 — LATERAL BRACE
CLAMP FOR PROPER [NSTALLATION,

FOR PROPER INSTALLATION, = <, ) SEE SECTON 5.2, TYP

SEE SECTION 5.2

2ND BRACE PIPE IS
/— REQ & SHALL BE 6" MAX

1"¢ OR 1}4"#
SCHED 40 € TO € ABV OR BLW
BRACE PIPE, TYP LOAD ‘\\ \\ g
FIGURE 771 SWAY ;‘;ECT'O“ NN %
BRACE SWIVEL i
ATTACHMENT, TYP \ h JS

Q\ FOR ATTACHMENT TO

(E) SUPPORTING STRUCTURE OR
FIGURE 772 OR FIGURE 778,
SEE SECTIONS 2, 3, & 4, TYP

PLAN VI J—

ESS ‘v.

& LLLET (4
Fe 6990"9@ T S;%

§° )\QJ

E)
L

FIGURE 7.2.1 — RISER FOUR-WAY SEISMIC BRACE USING
FIGURE 775— LATERAL BRACE CLAMP

o
......
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYE  :MS

7. RISER FOUR-WAY SEISMIC BRACES

7.3. =
7.3.1 EA PRINCIPAL LOAD DIRECTION (#1 OR #2) AS SHOWN IN  GURE 7.3.1 SHALL BE
EVALUATED BY THE CRDP FOR +Fp OR +Fpw.

7.3.2 PER NFPA® 13, ONE PAIR OF BRACES IS REQ FOR FOUR—WAY SEISMIC BRCG OF VERT
RISERS.

7.3.3 FOR MAX ALLOWABLE LATERAL SEISMIC LOAD OF FIGURE 7786, SEE TRANS SEISMIC LOAD IN
TABLE 5.3.1.

FIGURE 776 — BRACE CLAMP FOR PROPER

INSTALLATION, SEE SECTION 5.3, TYP

1"¢ TC 8"¢ VERT RISER PIPE
FOR PRCPER INSTALLATION,

NN 2ND BRACE PIPE 1S

1" OR 14 0 REQ & SHALL BE 6" MAX

SCHED 40 SO, & TO € ABY OR BLW
BRACE PIPE, TYP LOAD 2
DIRECT|
FIGURE 771 SWAY #2REC ION .
BRACE SWIVEL A
ATTACHMENT, TYP AN ¥
30-44 DEG AN\
7o AN
| \/ \ \.'ijfdum
I P - i
FOR ATTACHMENT 7O
(E) SUPPORTING STRUCTURE OR
FIGURE 772 OR FIGURE 778,
SEE SECTIONS 2, 3, & 4, TYP
PLAN VIEW

FIGURE 7.3.1 — RISER FOUR-WAY SEISMIC BRACE USING
FIGURE 776— BRACE CLAMP

°‘b’,ﬁ UCTUF":.O"' \h\v‘ ’/
L g

Zomppet

b
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SEiISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

8. IYPICAL SWAY BRACE DESIGN PROCEDURE
81 SIEP1

THE CRDP REVIEWS SECTION 1 OF THIS OPM,

NOTE: THIS EXAMPLE ASSUMES THE CRDP IS FAMILIAR W/ NFP 13 SECTION 9.3.5.

8.2 SIEP 2 — DETERMINE SEISMIC DESIGN CRITERIA FOR THE PROJECT SITE

GIVEN FOR THIS EXAMPLE
PER SECTION 1.5 OF THIS OPM
@ = 2.5 R, = 45 (FOR PIPING W/ GROOVED COUPLINGS)
=15 Qo = 2.5 (FOR CONC ANCHORS ONLY)
PIPING IS LOCATED AT ROOF LEVEL WHERE z/h < 1.0
PROJECT SITE Sps = 2.00

APPLIED LOAD IS 4'-0" BLW PQINT OF ATTACHMENT TO SUPPORTING STRUCTURE

DETERMINE SEISMIC DESIGN FORCE
= 0.4 a Ss L (1423()/R, W,= 2.00W, (GOVERNS DESIGN)
F (min) = 0.3 Sps L, W= 0.80W,
F (max) = 1.6 Ss L W, —480W

ASD LOAD COMBINATIONS FOR ALL SUPPORTS & ATTACHMENTS EXCEPT CONC ANCHORS
F

= 1.280 = 0.7F

(1.0 + 0.14 S¢) D £ 0.7
7 F, = 032D & 0.7,

D+ 0.
{0.6 — 0.14 S5) D % 0.
C

-l

LRFD LOAD COMBINATIONS FO
(12 + 0.2 $) D £
(08 - 02 S5 D &

8.3 SIEP J — DETERMINE SEISMIC DEMANDS
GIVEN FOR THIS EXAMPLE

R CONC ANCHORS
G F, = 1.6D + 25,
G F, = 05D + 2.5f,

-

¢ MAIN SERVICE PIPE 4" SCHED 40 W/ GRAVITY HANGER SPACING = 15 ft

¢ THREE BRANCH LINES 14" SCHED 10, EA BRANCH LINE IS 20 ft LONG

o LATERAL SWAY BRACE SPCG (SERWICE PIPE SPAN) = 30 ft

» PER NFPA-13 SECTION E.2.2, ASSUME BRANCH LINES AT

THIRD-POINTS OF PIPE SPAN & NEAR EA SUPPORT

BRACES INSTALLED AT A BRACE ANGLE {8) = 50°

» PER SECTION 1.4 OF THIS OPM, BRACE ANGLE CONSTRUCTION
TOLERANCES OF 5" MUST BE CONSIDERED DURING DESIGN.

+ WIS OF WATER-FILLED PIPES PER TABLE 1.2.1 OF THIS OPY

v FESS ‘\

anw
LA a0y,

T 5
} ¢
&

oo RycTuRt &

®e
fheynap?®
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYS M8

83 SIEP 3 — OETERMINE SEISMIC DEMANDS (CONTINUED)

DETERMINE GRAVITY LOAD TRIBUTARY TD VERT BRACE
W = WT OF MAIN UNE (4" SCHED 4D) = 16.40 plf x 15 ft = 246 lbs

DETERMINE LOAD IN THE (ZOI) OF A TRANS SWAY BRACE
WT OF MAIN LINE (4" SCHEO 40) = 16.40 plf x 30 ft = 492 Ibs

WT OF BRANCH LINES (1%" SCHED 10} = 3 x 3.04 pif x 20 ft = 182 ths
W, = 1.15 (492 + 182) = 776 Ibs

Ryg
CALCULATE HORIZ SEISMIC FORCE ON TRANS SWAY BRACE / //- %}/
Fp = 2.00Wp = 2.00 (776) = 1552 |bs R,
8 \

Fow = 0.7F, = 1086 Ibs (ASD LEVEL FORCE)

CALCULATE SUPPORT FORCES & ATTACHMENT REACTIONS
ASD LOAD COMBINATIONS: 1.28W % 0.7F,
0.32W + O.7F,

Porwx = (1086/5in45") = +1536 Ibs

at L = {4.0/cos45") = 5.66'
Por wn = (1086/sin55) = 1326 Ibs
at L= (4.0/cos55") = 6.97

Pov Tnsion = 1.28(—246) — (1086/tan45") = —1401 ibs ELEVATIO
Pu‘v COMPRESSION = 0.32(_24’6) + (1085/tan45.) = +1008 Ibs
_ P.. = TRANS SEISMIC BRACE AXIAL FORCE
Ryp = 0.7F, = 1086 Ibs SHEAR ol =
vaz = (RH;/‘GH 45) = 1086 tbs MAX TENSION  Pay = VERT SEISMIC BRACE AXIAL FORCE
Rua = 1401 lbs MAX TENSION NOIE: WHERE BOTH A LONG & A TRANS
CALCULATE REACTIONS FOR CONC ANCHORS SEISMIC BRACE ARE LOCATED WITHIN 6" OF
LRFD LOAD COMBINATIONS: t.6D + 2.5F, THE SAME VERT SEISMIC BRACE, THE AXIAL
050 - 258, FORCE DUE TO EA SWAY BRACE SHALL BE

CONSIDERED, THIS EXAMPLE HAS NO LONG

Ryp = 2.5F, = 2.5 (1552) = 3880 Ibs SHEAR SEISMIC BRACE AT THIS VERT SEISMIC BRACE.

Ryg = (Ryg/tand45) = 3880 lbs MAX TENSION
Rea = 1.6(-246) — (3880/tand5") = 4274 Ibs MAX TENSION

nm

d\) °a-.”.'QUC T UF‘:;O"@Y: )
% &

I TYE

& OF C }\L\?O
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SY! 'EMS

8.4 SIEE 4- VERIFY CAPACTIES

VERIFY SERVICE PIPE FLEXURAL CAPACITY FOR CALCULATED (ZO |OAD (SECTION 8.5 OF THIS
OPM) PER TABLE 8.5.2, THE MAX ALLOWABLE (ZOl) LOAL (Fow) FOR A 4" SCHED 40 MAIN
SERVICE PIPE SPANNING 3D ft IS 1828 lbs WHICH IS LA ER THAN THE CALCULATED
DEMAND OF 1086 lIbs.

THEREFORE, THE 4” SCHED 4D MAIN SERVICE PIPE 1S Al JUATE FOR THE SEISMIC LOAD.
NOTE: IF THE DEMAND EXCEEDED THE ALLOWABLE, THE 30 ft LATERAL SWAY BRACE SPCG
WOULD HAVE TO BE REDUCED.

TRANS SEL BRA JTERAL SWAY BRACE

SELECT APPROPRIATE SEISMIC BRACE CLAMP (SECTION 5 OF THIS OPM)
PER TABLE 5.2.2, THE MAX ALLOWABLE HORIZ LOAD FOR & FIGURE 775 BRACE CLAMP ON
A 4" MAIN SERVICE PIPE FOR TRANS SWAY BRACE INSTA D AT ANGLE OF 45'-55" IS
1810 lbs WHICH IS LARGER THAN THE CALCULATED DEMAND OF 1086 lbg.
THEREFDRE, USE FIGURE 775 BRACE CLAMP.

SELECT TRANS BRACE PIPE SIZE (SECTION 1.2 OF THIS OPM)
PER TABLE 1.2.3, FDR A TRANS SWAY BRACE DEMAND OF 1536 Ibs AND 6.97 ft MAX
LENGTH, SELECT A 1)4” SCHED 4D ASTM A53 GR A BRACE PIPE W/ AN AXIAL CAPACITY DF
1875 Ibs UP TO A MAX LENGTH OF 9'-D".

VERIFY SWAY BRACE SWIVEL ATTACHMENT (SECTION 4.1 OF THIS OPM)
PER TABLE 4.1.1, THE MAX ALLOWABLE HORIZ LOAD FOR A FIGURE 771 SWAY BRACE
SWIVEL CONNECTOR AT A TRANS SWAY BRACE INSTALLED AT ANGLE OF 45'—55 IS 2540 lbg
WHICH 1S LARGER THAN THE CALCULATED DEMAND OF 1088 Ibs.

CHECK 2 OPTIONS FOR ATTACHMENT TQ STRUCTURE

OPTION t: SELECT APPROPRIATE ATTACHMENT TO STL BM (SECTION 4.2 & 4.3 OF THIS OPM)
PER TABLE 4.2.1, FDR A STL BEAM SIZE OF W1Bx6D, USE FIGURE 772 SIZE TYPE A.
PER TABLE 4.2.2, THE MAX ALLOWABLE HORIZ LOAD FOR A FIGURE 772 TYPE A ADJUSTABLE
STL BEAM ATTACHMENT INSTALLED AT ANGLE OF 45-55" PERP TO A STL BM IS 71Q ibs
WHICH IS SMALLER THAN THE CALCULATED DEMAND OF 1086 lbs.
THEREFORE, FIGURE 772 ATTACHMENT IS NO GOOD, TRY FIGURE 778 3
ATTACHMENT. PER TABLE 4.3.1, THE MAX ALLOWABLE HORIZ LOAD FOR _#%
A FIGURE 778 WF BM FLANGE ATTACHMENT INSTALLED AT ANGLE OF ¢
45°=55" PERP TQO A STL BEAM IS 2260 [bs WHICH IS LARGER
THAN THE CALCULATED DEMAND OF 1086 Ibs.
THEREFORE, USE FIGURE 778 WF BM FLANGE ATTACHMENT.

=

e -
By w,RUCTUR o® &

7€ o caLFS,
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SEISMIC SWAY BRACING FOR FIRE PROTECTION SYSTEMS

8.4 SIEP 4- VERIFY CAPACITIES (CONTINUED)

OPTION 2: CHECK ATTACHMENT TO SOFFIT OF CONC FILLED MTL DECK {SECTION 2.2.2 OF THIS OPM)
THE CRDP SHALL CHECK THE CONC ANCHORS FOR THE EFFECTS OF COMBINED TENSION &
SHEAR FORCES (INCLUDING PRYING ACTION) IN ACCORDA E W/ AClI 318-11 SECTION D.7.
DESIGN STRENGTH CAPACITY VALUES IN TENSION & SHE:  ARE PROVIDED IN TABLE 2.2.2
FOR %" ANCHORS IN A COMMON INSTALLATION TO UNDERSIDE OF CONC FILLED MTL DECK.
THE CRDP SHALL DESIGN ANCHORS FOR ANY OTHER IN¢ \LLATIONS IN ACCORDANCE W/

ACl 318—11 APPENDIX D & [CC REPORTS. USE OF MFR'S SOFTWARE TO AID DESIGN IS

RECOMMENDED. 084 165"

Ryg = RHB 3880 Ibs PER PREVIOUS CALC 1 ’I ANCHOR

Vio = Ry = 3880 Ibs c D Vo

M = Ryg [“1 657 — Ryp(0.817) = 3259 fi—lb &

Nua = R\,B + Mc/(0.9%0.84) = 8191 Ibs 4 -

CO

Nuo/¢Nn + Vuo/gVn < 1.2

8191/1270 + 3880/2450 >>> 1.2 Nua FIGURE

THEREFORE, ANCHOR IS NO GOOD & DESIGN MUST BE REVISED. 771
VERT SEISMIC BRACE PRYING ACTION DIAGRAM

SELECT APPROPRIATE SEISMIC BRACE CLAMP (SECTION 5 OF THIS OPM)
PER TABLE 5.2.2, THE MAX ALLOWABLE HORIZ LOAD FOR A FIGURE 775 BRACE CLAMP ON A
4" MAIN SERVICE PIPE FOR VERT BRACE INSTALLED AT ANGLE OF 0" IS 1280 lbs WHICH IS
LARGER THAN THE CALCULATED DEMAND OF 1086 Ibs.
THEREFORE, USE FIGURE 775 BRACE CLAMP.

SELECT VERT BRACE PIPE SiZE (SECTION 1.2 OF THIS OPM)
PER JABLE_1.2.3, FOR A VERT BRACE DEMAND OF 1008 ibs AND 4.0 ft MAX LENGTH,
SELECT A 17 SCHED 40 ASTM A53 GR A BRACE PIPE WITH AN AXIAL CAPACITY OF 1406 lbs
UP TO A MAX LENGTH QF 7°'-0".

VERIFY SWAY BRACE SWIVEL ATTACHMENT (SECTION 4.1 OF THIS OPM)
PER TABLE 4.1.1, THE MAX ALLOWABLE LOAD FOR A FIGURE 771 SWAY BRACE S"h‘NEL
CONNECTOR AT A VERT BRACE INSTALLED AT ANGLE QOF 0" IS 1800 lbs %
WHICH 1S LARGER THAN THE VERT BRACE DEMAND OF 1008 lbs. ¥

SELECT APPROPRIATE ATTACHMENT TO STL BM (SECTION 4.2 OF THIS OPM)
PER TABLE 4.2.1, FOR A STL BM SIZE OF W18x60, USE FIGURE
772 SIZE TYPE A. PER TABLE 4.2.2, THE MAX ALLOWABLE LOA
FOR A FIGURE 772 TYPE A ADJUSTABLE STL BM ATTACHMENT
INSTALLED AT ANGLE OF O° PERP TO A STL BM IS 470 lbg irn B}
WHICH IS LESS THAN THE VERT BRACE DEMAND OF 1008 |bs. RS Ay
THEREFORE, FIGURE 772 ATTACHMENT IS NO GOOD & DESIGN € OF cALFO
MUST BE REVISED.

‘‘‘‘‘‘‘
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About ASC Engineered Solutions

ASC Engineered Solutions is defined by quality—in its products, services and support.
With more than 1,400 employees, the company’s portfolio of precision-engineered
piping support, valves and connections provides products to more than 4,000
customers across industries, such as mechanical, industrial, fire protection, oil and
gas, and commercial and residential construction. Its portfolio of leading brands
includes ABZ Valve®, AFCON®, Anvil®, Anvil EPS, Anvil Services, Basic-PSA, Beck®,
Catawissa, Cooplet®, FlexHead®, FPPI®, Gruvlok®, J.B. Smith, Merit®, North Alabama
Pipe, Quadrant®, SCI®, Sharpe®, SlideLOK®, SPF® and SprinkFLEX®. With headquarters
in Commerce, CA, and Exeter, NH, ASC also has ISO 9001:2015 certified production
facilities in PA, TN, IL, TX, AL, LA, KS, and RI.
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