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ABSTRACT

In line with the “mandatory seismic design of fire protection facilities,” development of design automation software is

indispensable for improving the reliability and efficiency of seismic design. The seismic design automation software
developed in this study is an automated S/W for seismic design of fire-fighting facilities, and functions such as automatic
arrangement of anti-shake braces according to Korea National Fire Agency's Seismic Design Standards for fire-fighting
facilities, output of seismic bracing calculation bills and automatic quantities counting. In addition, the seismic design
automation software not only reduces the work speed by three times compared to the manual design of the designer, but
also improves the reliability of the design by reducing the human error related to the design quantity such as the brace.
In addition, in the seismic design method of fire protection facilities that have been approached conservatively, it was
possible to perform the optimal seismic design by using computer algorithms for at least in the use of braces.

Keywords : TUTUM Easy-seismic, Seismic design, Earthquake resistant design, Seismic bracing calculations, Sway brace
device
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Table 1. Comparison of Maximum Load in ZOI, Schedule 10
Steel Pipe 100 mm in Korea’s NFA Standards vs. NFPA 13

Korea NFA
. NFPA 1
s Standards 3
Max 120 m 61lm | 91m | 122 m
Spacing
Bra}chh N.OT 2 lines 3 lines 4 lines
Line considered
Max 792 kef | 741 kg f | 486 kgf | 349 kef
Load g g g g

olo iz}t A= =l 71+ Aex(id) @F 1=
o] o]lAAYE grale WAL, ATRAFEZ ) 28
met oSdE S il #ETY 9, okl AXE
ol ARt iR FAA8S FHEIE §m HF o]
HWE 43 48 et E 712 AXsa Ytk = &
A EQT AZAS 1A v a4 gaTe ‘ﬂE“:H
7} o N E AR AlF IF71Ho] glo] At A
& 7heo Foll gk deko] A7zl Aol

UlAl, NFPAI3-16914 = FRBAISHS S57]- 88 AT
(Short period response parameter, .S,)oll W 2|7 A 55(Seismic
coefficient, C)¥EE o|-&3hA FBANHE £, =C, < W,
2 7oA, 3 ZIEdAE F, =052 42 §}
A=, o] FRIAG Y-S AR AAVIEOE %}%
Hot
EVMHE, NFPAI13-16 9.3.5.9. 0‘% YZ(Riser nipples)

Z 4 A= =

4 UEel 12mE 27
ZF AATE BT

} & JE(Yield strength) 2.0}
B2 02 A 7lsfoF st

=, 73] TS EE %—‘%%k A% shsoll 3}l oF
Zo] 12mE

/~£71—%T;]-.

2o

Hﬂ%l’ﬂﬂ TZo| 14"*H—~ %%l(xdzé, HH, =H) 2 7t
T2l Wit A~1E 977 ZH g S X]Xéﬁ}oﬂ Fastener
THE, Aeet 2o, XA, p g Hol
able 9.3.5.12.2(a) ~ ()2 A A= EJEU%, 23y
JA tigk AF QAF 7IE 2 AEstke Hs8sks
Abgrgo] AAIE] AlAEo] Tt HHA, = 713401]/‘1b
) uAAR] o] ZLsh= FHAREEL FHE
stes Z2IBIAE ofETP = AZJEJ g3k %lﬁ}

= _:;r_ﬂ‘tq E%_ 6’)\-]
x| o§712] &8-Ft3}5(Allowable maximum load)2 3z}
o &3 AAY 2%, ZHREAGQ = 2.0)S 183}
ACI 318 Chapter 17°] w2} Alxke ASD#F] Her=E = <l
o g ALksof s, o] Ak Q¥ 0438

E
Ll
y L
L
L
\L

' 3
o

oo" _\|1HF_E‘
o}ﬂn;



TUTUM Easy-seismic: 2&HAIE WZ18A] 253 AZEQ o /g 143

Table 2. Comparison of Bracing Design Criteria in Korea’s NFA
Standards vs. NFPA 13

vs. Ksot f;d;dFsA NEPA 13
Slenderness Data Only 300 100, 200, 300
Max. load / Pipes NONE 5 sections / pipes
Skip 4way Brace NONE EXIST

Riser Nipple Effect NONE EXIST
Anchors Rule NONE EXIST
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Arranging Zone of Influence and braces

‘l Start |

* RuleA: weight of lateral system

Calculate length &
weight of system

Select systemtype

Arrange 157 base
onrule

* Rule B : weight of longitudinal system

* Rule C: max length of lateral system

I +
+ . * Rule D : max length of longitudinal
Foe = Cp X W -
Select Brace model, C,D:length of Z.I. system
b: le CorD
Brace slendemess, aseon e tor * Rule E : max load in Z.I. of system

Fastener type,

Designated angle

F : length of Z.I. base

Finish type in lateral system

arrangement of Z.1. * RuleF: max load in Z.I. of brace

+

+ model and angle

Draw pipe lines

G : length of Z.l base

‘ on rule F
‘ onrule G

Arrange braces * Rule G : max load in Z.1 of brace

__.‘

K : the pip shall be
offset
min (C,D,F,G,H)
!

Mark
start & end of pipe

Grouping lines

Select direction — YES
Lateral or logitudinal >

H : length of Z.l base
onrule H

Arrange Z.l. from
NO start of pipe

slenderness and angle
Print on Screen * RuleH :max load in Z.1. of fastener

- —71*— type and angle
Print on Sheet
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Figure 3. Algorithm of TUTUM easy-seismic.
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Table 3. Comparison of Results by Design Method: Design by TUTUM vs. Manually (Figure 4 - Figure 10)

Designer’s Name (A) B) © D)
Design Method by TUTUM | Manually | by TUTUM | Manually | by TUTUM | Manually Manually
The Time Required 98 min 197 min 65 min 185 min 95 min 440 min 153 min

Riser 4way 8 8 5 5 5 4 6

T Lateral 5 5 6 8 4 4 11

Longitudinal 5 5 6 8 4 4 11

Bl Lateral 3 3 3 3 3 3 4

Longitudinal 2 2 2 2 2 1 2

IF Lateral 3 3 3 3 3 3 3

Longitudinal 2 2 2 2 2 2 2

oF Lateral 3 3 3 3 3 3 3

Longitudinal 2 2 2 2 2 1 2

3F Lateral 3 3 3 3 3 3 3

Longitudinal 2 2 2 2 2 1 2

Lateral 17 17 18 20 16 16 24

Longitudinal 13 13 14 16 12 19

Total
4way 8 8 5 5 5 6
Total 46 46 42 46 38 33 55
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Figure 5. Designer A’s drawing sheet manually designed.
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Figure 6. Designer B’s drawing sheet using TUTUM.
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Figure 8. Designer C’s drawing sheet using TUTUM.
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Figure 9. Designer C’s drawing sheet manually designed.
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Figure 10. Designer D’s drawing sheet manually designed.
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