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THE SIMPLIFICATION OF THE COHERENCY COEFFICIENTS p;, IN
THE MULTI-SUPPORT RESPONSE SPECTRUM

* : :1,2 : 2 2
SUN Jian-mei *, YE Ji-hong”, CHENG Wen-rang
(1. Department of Civil Engineering, Tongji University, Shanghai 200092, China;

2. Department of Civil Engineering, Southeast University, Key Lab of RC & PC Structure, Ministry of Education, Nanjing, Jiangsu 210096, China)

Abstract: The coherency coefficients in the multi-support response spectrum analysis are modified from two
aspects: the characteristics of the frequency response function and the integral. First of all, H;(w)H j(a))* is

separated into real and image components .Then , according to the integral characteristic, the integration layers
of the coherency coefficients py, are reduced from ixjxkx| (i j are the numbers of the vibration mode; k | are

the numbers of the support) to 5X%jxkxIl, which shortens the calculated time but it is still accurate. The
simplification makes the multi-support response spectrum analysis easier to conduct.
Key words: multi-input excitation; response spectrum method; coherency coefficient; simplification; frequency

response function
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Fig.l The arrangement of supports of AMECO hangar
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Table 1 The first 30 natural frequencies
1 2 3 4 5 6 7 8 9 10
; /(rad/s) 6.74 7.92 8.58 9.96 10.97 11.21 11.50 14.61 15.48 16.06
11 12 13 14 15 16 17 18 19 20
@, /(rad/s) 16.99 18.49 19.17 20.98 21.61 22.76 23.20 23.79 24.42 25.08
21 22 23 24 25 26 27 28 29 30
@, /(rad/s) 25.42 25.87 26.61 27.21 27.47 28.20 29.28 29.63 30.32 30.47
2 Piju 1 60
30 4

Table 2 Comparisons between fore-and-aft simplified  pjj

ijkl 3411 3412 3413 3414 3415 3416 3417 3418
0.145 0.081 0.127 0.112 0.099 0.088 0.078 0.144 3

0.145 0.081 0.127 0.112 0.099 0088 0078 0144 Table 3 Comparison of the calculated time between

ijkl 1515 1525 1535 1545 1555 1565 1575 1585
0.059 0.034 0.069 0.081 0.096 0.081 0.069 0.120

fore-and-aft simplification
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Fig. 2 The arrangement of the supports of the shed of palaestra in Harbin Institute of technology
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4 30

Table 4 The first 30 natural frequencies

1 2 3 4 5 6 7 8 9 10
; /(rad/s) 14.23 14.80 15.78 16.90 19.59 22.74 26.32 30.09 31.93 34.79
11 12 13 14 15 16 17 18 19 20
@; /(rad/s) 38.32 40.20 41.72 42.92 43.03 44.52 44.67 47.14 48.15 49.78
21 22 23 24 25 26 27 28 29 30
w; /(rad/s) 51.61 53.00 53.38 55.00 59.01 59.37 63.74 64.32 64.99 68.67
5 Pijkl
Table5 Comparisons between fore-and-aft simplified pjj
ijkl 2311 2313 2314 2375 2324 1311 1313 1315
0.295 0.284 0.077 0.284 0.284 0.147 0.141 -0.261
0.295 0.284 0.077 0.284 0.284 0.147 0.141 -0.261
ijki 1317 1319 1339 3168 3173 3179 3711 3719
-0.254 -0.353 -0.358 0.141 -0.261 -0.262 -0.0322 0.067
-0.254 -0.353 -0.358 0.141 -0.261 -0.262 -0.0322 0.067
ijki 2111 3779 2113 3726 2115 3768 2117 2118
0.515 -0.095 0.498 0.094 0.204 0.0314 0.198 0.111
0.515 -0.095 0.498 0.094 0.204 0.0314 0.198 0.111
6

Table 6 Comparison of the calculated time between
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