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HED ¥4 2 37] (in) HA(mm2) | 2] A2]HYHE (mm)
mjo| m 1 319 10.7
AAZE40 1-1/4 432 13.7
1-1/2 515 15.8
2 690 20.0
HZ 1-1/2x 1-1/2 x 1/4 444 7.4
2x2x1/4 605 9.9
2-1/2 x 2 x 1/4 684 10.8
2-1/2 x 2-1/2 x 1/4 768 12.5
3x 2-1/2 x 1/4 845 13.4
3x3x1/4 929 15.0
2 3/8 45 1.9
(H4HR) 1/2 83 2.6
5/8 134 3.3
3/4 199 4.0
7/8 277 4.7
(FY UAkg) | 3/8 71 2.4
1/2 126 3.2
5/8 198 4.0
3/4 285 4.8
7/8 388 5.6
m 1-1/2 x 1/4 242 1.8
2x 1/4 323 1.8
2 x 3/8 484 2.7
. HEID] CHA QO|0{E AtEdts 49 2S5H50| 23 + Q8= MTHE n8Y
&= gich

. "&Z7 (Sloshing) @A"ol&t Aoz Qlste] Fx9o Fwo] EPAE dFS 2
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CbETEOIE HYEFEA B Vg BE5E FASE 23] 1 TH¥oR &5
7b FAE wEEAL 115WE AR
THEEE0IE &2 AT LA TSS Lo 5 U= HiE VST, s &
+, 7|Et B5ES9 T2 oz HEHe +EXTSE M4FAl 7IE0| =l SHOICH
JdgiLt 25 RF9 SFS &2 + YLz 4N HEAMO = 7 STE iz 24
9| 115819 SHLZ ZAlRICL Ol YEHHQl Z2 HiZt A &+ Moo 8% XIS
of 39| g2 15% O|st2 FHE|7| W&ol
7SS PdYHE oAl
1. SS397] yEd 2A Y (Sway Bracing Design)2 7|& 22 ofA]
2. WAH
MOR(EEE TA HEH) 25 vjdols AM6R2FA AEE T % F3HFY AR
staol =& Ada, Ailstsol ot 2T FAYS YAstES HES 2Rlstoof

w

1)

<=9 YA HEM ZAA(Sway Bracing Design) A

. = Y= e
ARAARCp)Y] 274 @ =717 Alex @ 290 2t 0.52 274
NFPAQ] 74 2ofl= NFPA 13, 2013, Table 9.3.5.9.39] wz} Ssgfo] T2 Cpits A&
Table 9.3 . 5.9.3 Sedismmic CoefHAocient Table
i .
.35 or less . 55
LR ] LS
OS5 A <EA¥
(RS ] L R B
O T L 5
0. Th L0 B 5
Or S L
(e Ta] LR 2o
[ Eal O 50
1 aOeie .51
1.1+ O 51
1 .22 O_57
1.25 o558
1.5 .61
1 .<tn .65
1.5 . T
1 5 TS
1.7 O Fer
1 _FEe Dos=
1 .50 o=
1 ek O R
=20 oS
=210 O_9s
2,20 1.0
=50 1.0%7
g ] 1.1 =2
250 1.1
= G 1.21
=270 1.26
=250 1.51
=200 1.55
b 1 ] 1L.-#0r

_12_




2) e di(Brace)g AAE UEFERAZEE FujHe Hg 7|22 HEWHY A,
12 2% : udthel AchAAE] 300015, SRR RE ZHE 0% o4
Table 9.3.5.11.8(a) 9x] HEt)o] & c4EskS(L/r=100, Fy=36ksi)
Table 9.3.5.11.8(b) A HEtfo] z|tj4£H5HE(L/r=200, Fy=36ksi)
Table 9.3.5.11.8(c) Al HEje] 2 j4=HsH5(L/r=300, Fy=36ksi)

An

of 9 37
- NFPA 13
- NFPA 13

- NFPA 13

m\nmln m\n
oEo

2]
a
2]
a
2]
a

k=%
T
5
LY
kA
T

=]

_'.4

O

HiEJEH(Brace)E v R
. ZHRleiaoll = uljlttd 65mmol /gl vl ko] HjA]
qtﬂﬂﬁ 12mujgto g Qlx|A o g ujx]
F ool s & Afo]e] A2l 1.8mojghe

EH
2 4R

)1

V\_/

-----*

-'

'4

[ollA]

05]6]:

7]

(Zone of Influence) A% ]

_13_



- A HE dFFA(Zone of Influence)Hio] vjo] 7h55 A
- 7tHs5d(Wp) = 28h87F SAE sj#R7] x 115

Table A.9.3.5.9 Piping Weights for Determining Horzontal
Load

Mominal
Dimensions Weight of Water-Filled Pipe
iil. IR 1b /it kg /m

Schechule 40 Pipe

1 25 2.05 3.05
124 32 2.03 4.36
1%& 40 .61 5.37
2 atl 5.13 7.63
2L 65 7.80 11.74
Y el 10.82 16.10
3tz CH 13.48 20,06
4 1O 16.40 24.41
B 125 25.47 534.03
L 150 51.69 47.16
HE 200 47.70 70.90

Schecule 10 Pipe

1 25 1.81 260
14 Az 2.52 3.75
1% 400 S.04 4.52
s Bl 4,22 0.28
214 05 A.S0 =77
Fa bl 7.04 11.82
Fa ko b Q.78 14.55
<} JLREE 11.78 17.568
5 125 17.30 25.75
i 1 B4l 23.03 34.27
= 20D 4008 50.65
*Schedule 30.



- FYY HEd d¥+9(Zone of Influence)Hiol] A-8st= 83 At

- Fpw = 0.5Wp

=73 Type Zoj(ft) AT ZolF A S71(1b)
l in Sch.40 | 15+25+8+22 70 2.05(1b/ft) 143.5(1b)
1 1/4in | Sch.40 | 25+33+18 76 2.93(Ib/ft) 222.7(1b)
1 1/2in | Sch.40 | 8+8+10+10 36 3.61(lb/ft) 130.0(1b)
2 in Sch.40 | 20 20 5.13(1b/ft) 102.6(1b)
4 in Sch.40 | 20 20 11.78(1b/ft) 235.6(1b)
Sub-total weight 834.4(1b)
Wp(H5% %) = Sub-total weight X 1.15 959.6(1b)
Fpw($®2) = 0.5Wp 479.78(1b)

- Y WEdY AAEI(L/r)= 3002 ZsHA] ofotok &

- Aoz HH HEOe Ze= A4 30% o]io]ojof ghth

- YT HE JteEd A8UA - A, wAhuiE f JER e

- Y wEd AR - g, WAl 2 ZEA]ulEH(65A0] ol §He)
8) &Y H Y dl(Longitudinal Brace)ol A}-&5t= B A|4sHs A

- ZH5F HEd] 93 19(Zone of Influence) A%

- ST HEd 9F+9(Zone of Influence)= TUF S=HYUA] HEH X £H¢

12m o= d7gdsftojof &

- ST HEd dF+9(Zone of Influence)lQ] v} 7hs5FAH

- 7s%53(Wp) = Ash847F S wijd ] x 1.15

- 39T HEd 9+ (Zone of Influence)Wol] Ar-85h= £33 A4t

- Fpw = 0.5Wp

- U wEd A

- U WEd JteEsd A8 - SEAuNE, Al @ ZEX(H

- S HEd AR - aE R, WA

_15_
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- 7t (Wp) = 28tg4a7F SAd s x 115

- Fpw = 0.5Wp
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Seismic Calculations

Project Address:

Casulmtions bage oa 1313 WFPA Pampnied #13

Brace Information

Brace Components

Maximum Spacing 267X (81 m)
Maximaim Brace Leagth 3 & (107 m)
Bracing Material 1" 5chag
Angle from Vertieal  60° Min

Least Rad of Gyration 0527 (11 mm)

LR Walue 150

Max Morizontal Load 5458 Tbs (2475 kg)
Force Factor (Cg) o%

Adjusted Load

1745 Bbs (792 kgl

Component Fig. Number
Fig 4L Clamp
Fig. 880 Universa! Swivel 1745 b5 (792 kgl

TCaoEason Bageg o0 CONCENTRID Losding

Fastener Information

Fastener OFeRtation  sopa Typa C

Assembly Detail

Maximum Load 1745 ib‘;_:f':"ﬁE kg)
D amsatar WA |
Length MA }
o
Type Fag 828 Agreas Bearn
| Brace Identification on Plans Typks! kgl
Orientation of Brace Longrudira!
Braced Pipe- £ Sch 10 Steel Pipe Load Information
Size and Type of Pipe Total Lenmgth Total Calculated Load
4" Sch 10 Steel Pipe (101.8 mm) 2. 5024 (8.1 m) 158 1bs (T1 kg)
¥ Sch. 10 Steel Pipe (TE.2 mam) 230048 (T3 m) RS b5 (43 kgl
257 Sch 10 Steel Pipe (83,5 mm) 2008882 m) 59 &y (27 k)
Percentage added for Fiings and Sprinkiers [ 5% 47 s {21.32 hg)
Total Adjusted Load of all pipe within Zone of Influence 357 Ibs. (162 g
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Seismic Calculations

Brace Identrfication Typical longi

Brace Type (Per NFPAZ13) MNFPA Type C
Braced Pipe 4" 5ch.10 Steel Pipe
Spacing of Brace 26 72 (B1m)
Orientation of Brace Lengrtudinal
Bracing Material 1" schao
Maximum Brace Length 3’ 6" (1.07 m)
Slendermess Ratio used for Load Calculation 100

True Angle of Brace for Calculation &0

Type of Fastener Fig.828 Across Beam
Length of Fastener WA

Summary of Pipe within Zone of Influsnce

&Sm0 Stesl Pips (101.5 mm) ZEEsEA m)

3* Son 10 Stewl PRt (752 mm) Z3snen 3 m

25" Sch.1C Stesl Fipe (53.5 mm) oM ez my
Allowance for Heads and Fitbings 15%

Conclusions

Total Adjusted Load of Pipe in Zone of Influence 357 Ibs (162 kg)

Matenal Capacity t456 |bs (2475 kg)
Fastener Capacity 1745 |bs (732 kg)

Fig. 4L Clamp 1745 lbs (732 kg)

Fig.980 Universal Swivel 1745 |bs (792 kg)

Structural Member Steel I Beam

Calculations prepared by

* The descripsian of the Structural Member is for infarmational purposes anly.
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Seismic Calculations

Project Address:

Cagulations bated on 7010 NFFA Fe=phist 111

Brace Information

Brace Components

Maximism Spacing 15 Bd" {28 m)
Maximum Brace Length ' & (107 m)
Bracing Matenal 1° Schad

Angle from Vertical  £0° Min

Least Rad of Gyration 0427 (11 mem)

LA Value 100

Max Horizontal Load 5556 Bbs (2476 kg)

Foroe Factor (Cp) Qs

Component Fig. Number Adjusted Load
Fig. 100E Clamp 1745 [bs (792 kgl
Fig. 380 Unnareal Swval 1745 b2 (792 kg

“Caouiion Bated o0 CONCENTRIC Loading

Assembly Detail

R

R

kA

LY S £
i~ e

Fastener Information

Fastener Ovientation s eps Type C

Maximum Load 1745 [bs I.‘H': H:g]
Dnameter MUA
Length N/A

Trpe Fig.B28 Across Beaam

Brace ldentfication on Plans  Typsal Lateral

Crientation of Brace Laters!

Braced Pipe. 47 Sch.10 Steel Fipe

Load Information

Size and Type of Pipe Total Length Total Calculated Load
4" Sch. 10 Stedd Pipe (100 8 mm) 15,7488 (48 m) I (420g)

297 3ah 10 Seeel Pipe (83.5 mm) TS T4ER (4.8 m) 40 0s (21 kg)

1.5 Seh 10 Steed Pipe (38 1 mm) 22 05 (10 m) 20 (23 kg)

1.25° Sch 10 Siwel Pipe {31 75 mm) 53,0558 (18 m) T lbs (M ig)

17 5ch, 10 Steed Pips (254 mm) AT (294 m) BT (kg

Percentage added for Frings ang Sprniers [ 15% 53 s {2404 kgl

Total Adjusted Load of all pipe within Zone of Influence 403 1bs (163 k)
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Seismic Calculations

Brace Identification Typical Lateral
Brace Type (Per MFPAZ13) MFPA Type C
Braced Pip= 4" 5ch10 Steel Pipe
Spacing of Brace 15" 84" (4.8 m)
Ornentation of Brace Lateral

Bracing Matenal 1" Sch4d
Mawrmum Brace Length 3 6" (107 m)
Slenderness Ratio used for Load Calculation 100

True Angle of Brace for Calculation &0

Type of Fastener
Length of Fastener

Fig.828 Across Beam

N/A

Summary of Pipe within Zone of Influsncs

4" Gch. 10 Steel Plpe (101.6 mm| §5.745M 4.8 m)
2.E" 3ch.10 Sheed Plpe (£3.5 mmi H5.TLEM (4.8 m)
1.5 3ch.10 Sbeei Plpe (28.1 mmj 3Z 50BN (10 m}
1257 Sch. 10 3hesl Fipe (31,75 mmil E8 055 (18 m)
1" BChi. 10 Stesl Ppe (254 mm) SEASTR (204 my

Allowance for Heads and Fitings

Conclusions

15%

Total Adjusted Load of Pipe in Zone of Influence 403 lbs (183 kg)

Matenal Capacity
Fastener Capacity
Fig. 1001 Clamp

Fig 380 Universal Swivel

Structural Member

Calculations prepared by

£456 lbs (2475 kg)
1745 lbs (722 kg)
1745 lbs (732 kg)
1745 lbs (792 kg)

Steel I-Beam

* The descripton of the Struchsmal Mamber is for informational purposes only
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Assembly Detail

UNIVERSAL SWAY BRACE
ATTACHMENT

STEEL PIPE
LATERAL BRACE
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S =]
£ AFg3tE WFEEC| HfHE A Hom el
1y XE 0|85t o= Frof HHES 15ty AFSHRALH
An e
PARE 100kg 250kg 500kg 1000kg 2000kg 3000kg
347
M3 431 10.78 21.56 43.13 86.25 129.38
M3.5 3.20 8.00 16.00 31.99 63.99 95.98
M4 2.47 6.18 12.35 24.71 49.41 74.12
M5 1.53 3.82 7.64 15.28 30.55 45.83
M6 1.08 2.70 5.40 10.79 21.58 32.38
M7 0.75 1.88 3.75 7.51 15.01 22.52
M8 0.59 1.48 2.96 5.93 11.85 17.78
M10 0.37 0.93 1.87 3.74 7.48 11.22
M12 0.26 0.64 1.29 2.57 5.15 7.72
M14 0.19 0.47 0.94 1.89 3.77 5.66
M16 0.14 0.35 0.69 1.38 2.76 4.14
M18 0.11 0.28 0.56 113 2.26 3.39
M20 0.09 0.22 0.44 0.89 177 2.66

L 7tS5% 1000Kg O30 Jt&+FRol B, H4Nel REYE AN H5FY
1,000Kgo| 7t¢&EX 0= M10 WAHEE 3.747] 7t EQSICt O2{Lt X|TIA] &
S Ts10] M12 0|40 YHEE 4f2 FASEE sfo ZE

T

3000kge JFAEAFROE M18 YHEZE 339747 Tasty oxge naisol
M20 0|40| %7ZES AgOtEE FHD ULh

3. 7S5 3000Kge| ZLolE XTof o
OjXE @EE 12{310/0} B

o
ALtof o5 FoiTl AH=ES =EF
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Ol YHEZEQ 2HEY ME M-S 22 =+ 87 WE0, 1 O3t M=z=t
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oz e e s
::—524 in. (610 mm) [Paragraph 9.3.2.4(1)] l
o]
/ < In-rack sprinkler drops =
Flexible couplings
Flaxible couplings l l l l l | /
| | | T
T TR
T I 11 [ | L [ [ [ \524 in. (610 mm)
[Paragraph
) = 8.3.2.42)]
[pii‘;ii‘;,&s;%f"?%m \ [ ‘ | ‘ J | | I < Drop supports
|| | | | |
[ [l | I [ [ I 1 | H’
[ | L] ||
| | \
[ | || [ |
I [ | [ 11 | [ [ I
Lz s e A )

= HUD‘ itaﬂ‘\“g

24in, Roof
(610 mm)
maximum {
K‘ \ 4-way brace L] \ i
I | [ (Pipe must rotate br\::g
[ within brace) 9
I~ Flaxible Elbow with
cou Iin‘ flexible joints
Wall— PG Siding—s)
Column
e P
[ T'T Flexible coupling T Flexible
coupling
k=
eefil]| [FE
Lo
Detail A Delail B

(Might be preferred for metal buildings)

Roo1:

24in.
810 n'm

j<— Flexible coupling

maximum :'E
\
[~ 4-way brace
Wall —
AL L
e ol

lexible coupling

/

it

Detail C

Note to Detail A: The four-way brace should be attached above the upper flexible coupling required for the riser and
preferably to the roof structure if suitable. The brace should not be attached direcily to a plywood or metal deck.
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P Flexible elbow

[}

I dimension is
less than 3 ft (0.9 m),
flaxible fitting is not
needed.

¥

(A T-connection fitting with

tlexible joints can be substity
for elbow.)

7~ Ceiling/lloor assembly
¥

s24in. (610 mr!l)I J_L e Flexible eoupling
S
A H—

Flexible coupling —
‘.E“EE-’i in. (610 mim)

/‘ Flexible coupling

ﬁ/_i_gz in. (305 mem)

Celling/floor assembly 4

[ Ceiling/floor assembly

<24in.(610 mmi

Flexitle coupling

/

I

_L fFIexibie coupling

—~ =

<24 in. (610 mm)

/’ Flexible coupling

§<12in.(305 mm)

1
Celling/floor assembly -~/

'S Ceiling/floor assembly

<24in.(610 mm)l

Flexible coupling

Flexible coupling

/ Flexble coupling
E|-|] i <121n. (305 mm)

Ceiling/floor assembly

E

28 A832302)(@) 2 EO-2I0] ARIE 7484 HE

T AG3232)b) 7 2otk JHRIHR: UAiRo| 7124 #2E
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NFPA130| =T Higt 17HE 2f0|0= ZHX|H|2t S2& 28tF HEHS| 42 G 2T
HE|= 38mm ( 1 Y2 inch)O|St2 4H[F| EHES| RO F0{0F oiCh 12 & HA=F 31X
of et 2to]of 1F S St= X|X[FHO|L}.
el Bomidibn Wire “pigal” with 2in. (50 mr)
o 07 “xpansion anchof minmum diameter loop and 4 in. (100 mm) fail —
. .J.":"lHl_‘.‘ /\
R e |
AR gt 5 ; | /
R R T
7 o i8] a1 f v 1
Strumural—f s N ey
concrete ” Stuctural” ' L
Steel strap ' Concreta i
1in (25 mm) wida x =
2in {50 mm) long » %, e
12 gabvanized minimum s
Four tight tums Restraint wire /
1
A %
Splayed seismic restraint wire 4/
Detail A — Splayed ssismic restraint wire allachment Detall B

1% A9.361(a) B B 32| FEIE 0l

-~ Structural
shape
Steel strap
(See Note) ™,

Ses Figure A9 .45 6, 1{a). Detail A.

\\ . #8 % 1 . {25 mm) self-drilling screw
s
3

o

./'\
=

— Splayed seismic restraint wire

Detall A — At steel beams
[Mote: See Figure 4.9 3.6 1{a), Detaii AL
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Web members

a

/ Bimum chare
N

|

Splayed seismic
restraint wire

SeeNole 2

Netes:

1. Bplay wires parallel to joisl. Splay
Wires cannat be perpendicular to joist,

2, See Figuie A 236, 1), Detall A,

Detail B — At open web steel joist

Insulation ovsr —
steel dack

OSSN
% :

See Figue 4,924, 11a).
Detait A,

i Two #8x in. (12 mm)
Rastraint wire

salf-lapping screws

Steel straps 3 in. (75 mm) wide »
4 in. (100 mm) long x 12 galvanized

Note: If self-tapping screws are used with concrete fil,
sel screws before placing concrate.

Detail C — Al sleal roof deck

I8 A9381(b) s187IsE HM - HEZ0| BHsie 20l

MNonstruciural

gancrata fill "\

Steel deck

#3 rebar > length

L bt

equired 1o cover
fl'f:mp:g‘ Btor___J rminimum of four
support detsl high corrugations,

Splayed seismic restrami

Detail A — At steel deck with insulating 6l

Structural

concrate fill 4

Restraint wire

Note: Ses Figune A 2496 15, Detail A
Detall © — At stes! deck with concrate fill

For SI units, 1in, = 25.4 mm

Structural

concrete fill b

Wire “pigtail”
(Soe MNote)

Note: See Figure A 8.5.6.1(a), Detall B,
Detail B — At steal deck with concrete fill

Structural
concrets fill I3
| J \ |
..|'|; AT N S S = S .J
f

Festraint wire

MNote: See Figuie A.9.2.6 1(a), Detail A,
Detall D — At steat deck with concrete fill

Mate: I self-fanoing screws are used wilh conarete Hill. set serews belors olacing concrete.

27 A936 e) HMlE - SEE FZ dl=0 3= 240l
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19364 () AA7HANE 2AHA Alg A 334(f)

It 9364 (b) CIVC % 77k 244 Aole] e} 13A(7)

Seismic Coefficient (C) Seismic Coefficient (C,)
Pipelin) | C 050 | 05<C<071 | €071 Ppefin) | C <050 | 05<C <071 | C>071
| 4 3 X i il % 1§
1A 1 ¥ i | Y i 0
I 4 4 b I AL J] 5.
1 3 4 ! | 40 L 4
. 4 i 7

Detall E — Rastraint wire parallel to wood Iuss

1Vz1n, {38 mm) =

F——— [limension

greater

C

|
)

1) thenin. (12 mm)

= Reslami wires —

laur tight turns

Detall G = Typical saddle tie

Detail F — Laminated veneer lumber upper flange

Mote: Do not nsert scraw

eyes parallel to laminations
(se@ Detail F). (Detalz can
#lzo be used at top chord.)

W ih. (6.3 mim)

tiamoter soraw aya
with 1% in. (32 mm) ——
minimum penetration

=1 In, {25.4 mm)
finimum

Detail H — Laminatad veneer lumber lower flange

Reatraint wire
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Thraa 14 in, (36 mm| <8 galvanized
. ataples or threa stronghold *J” nalls
at each wira loop

bin, (6.3 mm} diameter screw

aye with full thread smbadment
[1Vein, (32 mm) minimum] ;

f&_,".lf Top hall—{
i 1.
L

im of just 4
{254 mm) ,/
rinimum o b

-
0

| J' (/ ;’

/ -

/"'—'Fl&smainl wire

Detall A— Wood joist ar raftar

Threa 1410, {38 mm) % 9 gahianized staples or hree
stronghold “J” nafls \
al each wirs loop \

,|:
2in (50 mm) % blacking s’
Wid 16d comnien nails f Z
sachand  ——e—— g
T 1 -
f
Restran! wie ————— B

Detall C — Al wood joisl ar block

Vel mamherj

Botiom chard 7
i N I

<

\rﬂestraint wire

Detall E — Rasiraint wire parallel fo woed Inuss

— Saddle fig
(sea Datail G|

dus =0 ME 200 1F

—— Joist or rafter

Restraint wire
Detail B — Af wood joist oy rafter

For restraint wires — fully embed ———
acrew aye threads in dirsction of wirs

Yo (6.3 mm) diameter dnllad halg

i

2 in. (50 mm) minimuom

Restraint wira

Saddle tie {see Detail G)

Detall D — To bottorn of joist

Da not insert
- Straw gyes info
gide of laminated
veneer lurmbear
flange.

ey

Rastraint wina

Detail F — Laminated veneer umber upper flange

80| O (NFPA 13)
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