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Abstract: The spectral parameters of a seismic random vibration model have been analyzed based
on the Chinese standard code for seismic design of electrical installations (GB50260-2013). In this
paper, the design response spectrum in the new code is introduced, and different regulations are
made for the seismic effect coefficient curve of different site types. A non-stationary model is es-
tablished for the process of non-stationary ground motion. The time envelope function is used to
consider the non-stationary characteristics of the earthquake, and then the value of the ground
motion duration is given. The absolute acceleration under the input of non-stationary vibrations is
obtained using the research results of stationary vibrations. The transform process from design
spectrum to power spectrum is derived, and the Clough-Penzien model is selected as the fitting
function. Using the least square method, the parameters of the power spectrum model corre-
sponding to the design spectrum in the new code are obtained. The fitting power spectrum curve

agrees well with the calculated power spectrum curve, indicating that the Clough-Penzien acceler-
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ation spectrum can correspond well with the calculated power spectrum curve. By fitting the pow-

er spectrum parameters, the parameters of ground motion model under different earthquake in-

tensities and site types are obtained. The research results can provide reference for seismic design

analysis in power engineering.

Keywords: response spectrum of ground motion; seismic random vibration model; power spec-

trum parameters
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Fig.1 Seismic influence coefficient curve in Code for

Seismic Design of Electrical Installations

(GB50260-2013)
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Tablel Site adjustment coefficients

Y BT A 7 I B/ g

S 0.05 0.10 0.15 0.20 0.30  =0.40
1o 0.72 0.74 0.75 0.76 0.85 0.90
1y 0.80 0.82 0.83 0.85 0.95 1.00
i 1.00 1.00 1.00 1.00 1.00 1.00
I} 1.30 1.25 1.15 1.00 1.00 1.00
v 1.25 1.20 1.10 1.00 0.95 0.90

F2 XFEHEZMRAHBEXE
Table 2 Maximum value of horizontal earthquake

influence coefficient

b3 g s 6 7 7 8 8 9

B A M RZ B /g 0.05 0.10 0.15 0.20 0.30 0.40
MR RBCR R 0.125 0.250 0.375 0.500 0.750 1.000
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Table 3 Characteristic period

BT 5% iy 2 5
! Lo T, Il 1 I\l
B4 0.20 0.25 0.35 0.45 0.65
it 0.25 0.30 0.40 0.55 0.75
= 0.30 0.35 0.45 0.65 0.90
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Table 4 Parameter values of the time envelope function

—%ﬂﬂé’éi’;” tl/s tz/s ('/57]
1 0.5 5.5 0.45
Il 0.8 7.0 0.35
I 1.2 9.0 0.25
1\ 1.6 12.0 0.15
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Table 5 Ground motion duration

i #1253 1 I i I\
FFIE/ s 6.69 8.41 10.92 15.49
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Fig.2 Result curve
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Table 6 Parameter values of the time envelope function

3 1 2 ) t1/s ty/s ¢/s !
1o 0.3 6.0 0.50
1, 0.6 6.0 0.45
11 0.8 7.0 0.35
I 1.2 9.0 0.25
v 1.6 12.0 0.15

x7 MEHFHEE

Table7 Ground motion duration

Y 2R To Iy I I I\
Fiif /s 7.174 7.116 8.41 10.92 15.49
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Table 8 Parameter values of the Clough-Penzien model [S,/(x10"*m?* « s7%) ]
it VIESE A E G E Y i VI VI % VIR 1 5% VI 3 VI 3 Hb 7% IX B2
&y Wy Eq w; & & = (0.15¢) & (0.3g) &
39.061 0.606 0.493 0.375 0.563 2.374 5.488 10.019 28.194 56.196
Lo 31.843 0.666 0.398 0.475 0.766 3.232 7.470 13.637 38.379 76.478
26.681 0.711 0.338 0.594 0.979 4.131 9.550 17.431 49.056 97.760
31.755 0.669 0.345 0.569 0.964 4.067 9.380 17.484 49.130 96.788
1. 26.677 0.711 0.334 0.606 1.233 5.178 11.934 22.246 62.522 123.129
22.825 0.747 0.235 0.867 1.518 6.378 14.704 27.415 77.032 151.759
22.964 0.746 0.180 1.108 2.301 9.208 20.713 36.823 82.859 147.275
il 20.023 0.774 0.202 1.226 2.747 11.008 24.760 44.018 99.040 176.109
17.673 0.798 0.212 1.405 3.221 12.944 29.121 51.768 116.468 207.038
17.721 0.804 0.288 1.457 5.214 19.376 36.898 49.597 111.663 198.393
il 14.135 0.848 0.331 1.631 6.910 25.783 49.097 69.995 148.516 263.982
11.829 0.874 0.262 1.855 8.600 31.933 60.804 81.747 183.93 326.939
11.729 0.892 0.334 1.869 7.647 28.286 53.478 78.571 159.568 254.641
v 10.186 0.904 0.228 2.178 9.071 33.521 63.387 93.087 189.083 301.704
8.406 0.850 0.190 2.349 12.030 44,361 83.808 123.221 250.231 399.212
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