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ABSTRACT

In this study, seismic design in sprinkler head pipeline of water extinguishing system has been car-
ried out. This study describes a generation of artificial earthquake wave compatible with seismic
design spectrum, and also analyzed the dynamic response spectra by the simulated earthquake motion.
This study constructed powerful engineering base for seismic design, and presented seismic design
techniques of water and gas extinguishing piping system. Also, this study readied basis that can apply
seismic design and performance estimation of fire fighting system and performance rating 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 per-
formance based design of fire fighting system see to achieve.

Keywords : Seismic design, Response spectrum, Design spectrum accelerations, Piping system, Dynamic
responses, Multi-degree of freedom
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Figure 1. Structure for multi-degree of freedoms.
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Table 1. Seismic region and coefficients
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Table 2. Design spectrum accelerations of short period
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Table 3. Design spectrum accelerations of 1 sec period
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Figure 3. Accelerations of design spectrum.
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heads piping line.

Table 4. Physical properties of piping systems

AEAA AETRE mE ZHY o8 AaE A Dimension of piping lines SPP15~150AX sch40
olt}. Sps=3.6MAS} Sp,=23MAY w Huj Auk 7} Young's modulus 2.e+011Pa
Poisson's ratio 0.3
@ (gel=1or/s) Density 7850 kg/m’
3 Thermal expansion 1.2e-005 1°C
g° Tensile yield strength 2.5¢+008 Pa
A - _ B 3 Compressive yield strength 2.5e+008 Pa
s 1o A2 5 2 5 Tensile ultimate strength 4.6e+008 Pa
Figure 2. Acceleration-time of seismic history. Compressive ultimate strength 0Pa
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Figure 5. Mesh generation of sprinkler heads piping.

Table 5. Frequencies of sprinkler heads piping

Mode | TR | Moge | PN
1 14.010 7 59.523
2 14.024 59.661
3 33.287 9 88.769
4 33.403 10 89.987
5 40.285 11 95.600
6 47.035 12 96.145

3rd—rﬁode-eﬂectxon0.500m

Sth-mode:Deflection0.423m

Figure 6. Deflection for each mode of sprinkler heads
piping.
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Figure 7. Frequency-acceleration of seismic loads.

Table 6. Response spectrum for X direction

. Theory 0.0081
Deflection (m)
Calculated 0.0112
Theory 73.000
Stress (MPa)
Calculated 84.966
Velocity (m/s) Calculated 0.9670
Acceleration (m/s?) | Calculated 129.50
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