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ABSTRACT

In this study, seismic design in pipeline of pressurized water supply system of water extinguishing system has been car-

ried out. This study described a generation of artificial earthquake wave compatible with seismic design spectrum, and
also determined equivaent static loads to analyzed the response spectra acceleration by the smulated earthquake mation.
This study constructed powerful engineering base for seismic design, and presented equivalent static analysis method for
seismic design of water and gas extinguishing piping system. Also, this study readied basis that can apply seismic design
and performance estimation of fire fighting system as well as pipeline of water extinguishing system from result of this
research. Hereafter, if additional research by earthquake magnitude and ground kind is approached, reliance elevation,

safety raising and performance based design of fire fighting system see to achieve.

Keywords: Seismic design, Equivaent static analysis method, Response spectrum acceleration, Pipeline, Seismic andysis
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Table 1. Region and Coefficients of Seismic

Seismic L . o Site
region Administrative districts coefficient (S)
1 AII.reglons except for the seismic 022
region 2
5 Kanwondo north, Jeollanamdo 0.14
Southwest, Jgjudo ’

(@ Kanwondo north: Hongcheon, Cheorwon, Hwachon,
Hoengseong, Pyeongchang, Yanggu, Inje, Goseong, Yangyang,
Chuncheon city, Sokcho city

® Jeollanamdo Southwest: Muan, Shinan, Wando,
Yeonggwang, Jindo, Haenam, Yeongam, Gangjin, Goheung,
Hampyeong, Mokpo city
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Table 2. Values of Site Amplify Coefficient, F,
Site . . Selsmic region (S~2.59)
Soil profile name

class S<0.25 | S=0.50 | S=0.75
S, | Hard rock 0.8 0.8 0.8
Ss | Rock 10 10 10
S ;efrtym‘iinse siband| 95 | 12 | 12
S | Stff soil profile 16 14 12
St | Soft soil profile 25 19 13

Table 3. Values of Site Amplify Coefficient, F,

:at; Soil profile name Seismic region
Sa | Hard rock S<0.1 | S=0.2 | S=0.3
S | Rock 038 038 0.8
s ?girli/ dense soil and soft 10 10 10
S | Sff soil profile 17 16 15
S | Soft soil profile 24 | 20 | 18
35 32 238
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Figure 1. Acceleration-time of seismic history.

Table 4. Accelerations of Design Spectrum

Period range | Fregquency range | Spectra acceleration
T (sec) f (H2) S(9
0~0.21 0~8.33 S=1.5T+0.2
0.12~0.58 8.33~1.72 S=0.5
0.58~o 1.72~c0 S=0.29/T
4 0.8

o
o
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Spectrum Acceleration(g)
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Figure 2. Accelerations of design spectrum.
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Figure 3. Pipeline diagram of pressurized water supply sys-
tems.

Table 5. Physical Properties of Pipeline

Size of pipe A&B SPPS38 100A xSCH40
Pipe outside diameter Do 0.1143m
Pipe thickness t 0.006 m
Pipe weight w 157 N/m
Pipe tensile strength o; 3.73E+08 Pa
Pipe yield strength o, 2.16E+08 Pa
Pressure P, 0.1M Pa
Pressure P, 0.35M Pa
0k Y vdve weight W 490N
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Figure 4. Mathematical modeling of pipeline.
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Table 6. Results of Seismic Analysis

Point | Load | FX (N) [ FY (N) [ MX (Nm) [ MY (Nm)
w | . | 29 ] 1089
A (235.9) (108.9)
g | =385 ] 17.7
(23.55) (17.7)
w | .| ] 217.8
A (254.1) (217.8)
s | 2355 ] 17.7
(23.55) (17.7)
W - - - -
As | o | 6055 | 15.14 ]
(60.55) (15.14)
W - - - -
Ao | o | 6085 [ 15.14 ]
(60.55) (15.14)
3 W=Dead |load, S=Seismic load
(PDy/4t)+0.75i(Ma+Mg)/Z<1.155, ©9)
i(M&+M%)1/2/Z<1.5S, (10)
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