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LONGITUDINAL BRACE

SEISMIC BRACE CALCULATIONS

INDRODUCTION:
REMEMBER, SEISMIC BRACES RESIST HORIZONTAL FORCES. SEISMIC BRACES GUARD

AGAINST THIS BY TIGHTLY SECURING PIPE TO STRUCTURAL MEMBERS, PROTECTING
AGAINST LATERAL (PERPENDICULAR TO THE RUN OF THE PIPE) AND LONGITUDINAL
(PARALLEL TO THE RUN OF THE PIPE) SHAKING. THE FUNDAMENTAL JOB OF SEISMIC
BRACES IS TO RESIST THE SEISMIC LOAD A SYSTEM WILL EXPERIENCE DURING AN
EARTHQUAKE. SEISMIC LOAD IS A MEASURE OF FORCE THE FORCE OF A FIRE SPRINKLER
SYSTEM SHAKING BACK AND FORTH DURING AN EARTHQUAKE.

THE SPECIFIC VARIATION OF THIS FORMULA FOR CALCULATING SEISMIC LOADS IS
FOUND IN FM GLOBAL DATA SHEET 2-8 IS:

H=Gx Wp

WHERE ...

- Wp IS THE WEIGHT OF THE WATER-FILLED PIPES
- G IS HORIZONTAL ACCELERATION

- HIS THE HORIZONTAL FORCE

FM 50-YEAR EARTHQUAKE ZONES : G=0.9

Calculating Weight for Seismic Loads (Wp)

Table 3.1.5 Weight of Water-Filled Steel Pipe

Pipe Nominal Diametfer Weight,
in. {mm) IhAft {NAm)
Schedule 40
1(25) 2.1 (31)
1-14 (32) 2.9 (43)
1-Vz (40) 3.6 (33)
2 (30) 5.1 (75)
2-1%5 (65) 7.9 (116)

3 (80) 10.8 (159)
3-v2 (90) 13.5 (198)
4 (100) 16.4 (241)
3 (123) 23.5 (343)
6 (150) 31.7 (4B65)
g* (200) 477 (700}

It is not required that each brace be designed for the exact force determined using the weight
of the water-filled piping in its zone of influence (Wp) multiplied by the “G” factor. For
simplicity of calculations, the same Wp may be used for the design of several braces as long
as it is based on the weight of water-filled pipe in the controlling zone of influence. Table
3.1.5 shows weights for water-filled steel pipe to be used with the appropriate “G” factor to
calculate design loads.
HORIZONTAL SEISMIC LOADS CALCULATION:
1. DETERMINE THE ZONE OF INFLUENCE FROM DRAWING
2. CALCULATE TOTAL WEIGHT OF WATER-FILLED PIPE USING TABLE 3.1.5 FOR EACH
PIPE SIZE

3. THE HORIZONTAL FORCES H ACTING ON THE BRACE SHALL BE TAKEN AS H=G X Wy,
WHERE G IS HORIZONTAL ACCELATION

GENERAL NOTES:
1) SEISMIC BRACING ON ALL MAIN LINES AND RESTRAINT ON BRANCH LINE PIPES SHALL BE AS PER FM
GLOBAL DATA SHEET 2-8.

2)  LATERAL SWAY BRACING SHALL BE PROVIDED ON ALL FEED AND CROSS MAINS REGARDLESS OF SIZE
AND ALL BRANCH LINES AND OTHER PIPING WITH DIAMETER OF 2-1/2" (65 MM) AND LARGER

3) LATERAL BRACE SPACING SHALL NOT EXCEED A MAXIMUM INTERVAL OF 40 FT (12.2 M) ON CENTER

4)  THE DISTANCE BETWEEN THE LAST BRACE AND THE END OF THE PIPE SHALL NOT EXCEED 6 FT (1.8 M).

5)  LONGITUDINAL SWAY BRACING SHALL BE SPACED AT A MAXIMUM OF 80 FT (24.4 M) ON CENTER AND
SHALL BE PROVIDED FOR FEED AND CROSS MAINS.

6) THE DISTANCE BETWEEN THE LAST BRACE AND THE END OF THE PIPE SHALL NOT EXCEED 40 FT (12.2 M)

SEISMIC BRACING LEGENDS

i A

+
3

LONGITUDINAL SWAY SEISMIC BRACING.MAXIMUM
SPACING 24 M (80 FT) AS PER FM GLOBAL DATA SHEET 2-8

LATERAL SWAY SEISMIC BRACING. MAXIMUM SPACING 12 M
(40 FT) AS PER FM GLOBAL DATA SHEET 2-8

FOUR WAY SEISMIC BRACING ON TOP OF RISERS AS PER
FM GLOBAL DATA SHEET 2-8

BRANCH LINE RESTRAINT PROVIDED AT THE END OF THE
BRANCH LINES IN ACCORDANCE WITH FM GLOBAL DATA
SHEET 2-8

DISTRIBUTING SEISMIC LOADS - ZONES OF INFLUENCE (ZOI)

A BRACE'S ZONE OF INFLUENCE IS ALL OF THE PIPE FOR WHICH
IT IS RESPONSIBLE DURING AN EARTHQUAKE. A BRACE'S ZONE
OF INFLUENCE INCLUDES ALL BRANCH LINES AND OTHER PIPE
CONNECTED TO THE BRACED PIPE.

LONGITUDINAL BRACING ON BRANCH LINES ALLOWS THEM TO
BE EXCLUDED FROM THE ZOI OF THEIR MAIN'S BRACE. AFTER
ALL, SUCH BRACING IS IN THESAME DIRECTION OR
DIMENSION AS THE MAIN'S BRACING. AND THE ZONE OF
INFLUENCE FOR LONGITUDINAL BRACES DOES NOT INCLUDE
BRANCH LINES.

THE ZONE OF INFLUENCE FOR LATERAL BRACES SHALL
INCLUDE ALL BRANCH LINE, DROPS, SPRIGS, AND MAIN
TRIBUTARY TO THE BRACE.

2-8 Earthquake Protection
Page 28 FM Property Loss Prevention Data Sheets

2.3.1 National Fire Protection Association (NFPA) Standards

2.3.1.1 NFPA 13, 2016 Edition

Mational Fire Protection Association (NFPA) Standard NFPA 13, Standard for the Installation of Sprinkler
Systems, 2016 Edition, Section 9.3, Protection of Piping Against Damage Where Subject to Earthquakes (and
its associated appendix), is similar in most respects to this data sheet's recommendations for the sprinkler
system itself. However, NFPA 13 does not address some items (such as earthquake protection of water
supplies and pumps, or anchorage of equipment) that can impact sprinkler systems.

NFPA 13 (2016), Section 9.3, can be used with the changes noted below to provide earthquake protection
similar to that recommended in this data sheet.
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LATERAL & LONGITUDINAL SWAY BRACE

Pre-Cast Slab

Threaded Rod

R
N

Band Hanger

FIRE Pﬁﬁ

HILTI Stud
Anchor M12
(Similar)

-

Swivel sway
brace attachment
Model : UTT10 (Utterly)

Brace Pipe @1" Sch 40
(Max Length 7'-0")

L ATERAL @
Sway Brace Attachment

Model : UTT20 (Utterly) APPROVED

TYPICAL LATERAL BRACE

UTT10 Structural Attachment

tructure —attachment Fitting

Function: Designed for bracing pipe against sway and seismic disturbance. The pipe attachment
component of a sway brace system used in conjunction with a UTT Manufactuning structural
attachment fitting. and joined together with a bracing pipe element forms a complete sway
brace assembly. Sway brace assemblies are intended to be installed in accordance with
NFPA 13 and the manufacturer’s mstallation instructions.

Type: Spnnkler Pipe Sch 10,Sch 40.GB/T 3091.JIS G3454
Size: One size fits braced pipe up to 8", with 1/2"bolt hole for structure.

Material: Carbon steel
Finish: Electro - galvanized

Approvals: @ @ CE

) ¥

B
Install:

The connection mode of base part connected with the bulding. The connection
between the base part and the building is completed. The accessones connected
ath the base 1s sch40 1-inch pipe. The pipe must be clamped to the bottom
SCH40 | 1490 | (6.62) |1980| (8.80) [1.54|(0.7) | | ofthe base pont then fivec with the dhear bot. Tighten the shea bolf untl heads
pipe break off Tighten the shear bolt until heads break off

STRUCTURAL ATTACHMENTS FITTINGS

Fasteners

ﬁ (as nrequired)—\
B E B

AL 1

Hanger rod

Surge
restrainer

-----

et
delilel

BRANCH LINE RESTRAINTS

NOTE:

ADD THE GROOVED FLEXIBLE
COUPLINGS AT THE TOP &
BOTTOM OF ALL RISERS.

HILTI Stud
Anchor M12
(Similar)

Pre-Cast Slab j\

Threaded Rod j\
Brace Pipe @1" Sch 40

Band Hanger
ﬁ\ﬁ (Max Length 7-0")

{ :
J \/ Longitudinal In-Line
FIRE PIPE

Sway Brace Attachment
TYPICAL LONGITUDINAL BRACE

Swivel sway
brace attachment
Model : UTT10 (Utterly)

@l

Model : UTT20 (Utterly) APPROVED

Note 2: May be preferred for metal buildings.

Roof Flexible elbow Roof
- r
2 ft (0.8m)
3 Maxmum ,"—3
r
| 1 'H w4 - Way brace
—_—
v .
Structura t | 4 -Way bracs Structural t
elament ’ glament
[~ Flexible coupling K' 5
/ Siding
\\ | \/
Flexibla Flexible
/l:cup ng /ccup g

2 ft (0uGm) 2 ft (0.6m)

Maximum Maommum
l — I -
Detail A Detail B
(Note 1) (Note 1)

Note 1: For risers located outside of buildings, Detail A or B may
be used with the bracing attached to a structural element.

Structural
elemeant

bracs

( |4—2 ft (0.6}

Maximum

- Flexible elbow

Flexible

/ cougling

f 2 ft (0.6m)
Maximum

Detail C
(Note 2)

Fig. 3.1.3. Flexible coupling and four-way sway bracing details for nsers

FOUR-WAY BRACE FOR VERTICAL RISER PIPE

REV—0 FOR APPROVAL
PROJECT WRIGLEY INDIA PVT.LTD
VILLAGE KATHA, BADDI, HHMACHAL PRADESH
CLIENT WRIGLEY INDIA PVT.LTD
" FIRE PROTECTION CONTRACTOR Tyco Fire & Security (Ind) Pvt. Ltd.
tyco /fire &
Securit
Tyeo Fire & Security Asi;
\_
DRAWING START DATE @ —————— DRAWN T.G
FILE PATH.  ____ _ CHECKED V.V
SHEET 1 OF 3 JOB NO. ———— APPROVED V.V
SEISMIC BRACE DESIGN AND CALCULATIONS SlE A
FOR MANUFACTURING AREA (DATA SHEETS) SCALE:
DRG.NO.  TFS-WRI-SB-001-02 REV © 01




