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Abstract: A pseudo-excitation method was used to deduce a new formula of original complex
complete quadratic combination ( OCCQC) method and its simplified form according to
traditionally simplified complex complete quadratic combination (TCCQC). The results of
TCCQC were compared with the results of stationary random vibration analysis based on complex
damping assumption. The results show that the results of TCCQC of structures which have
greater height to thickness ratio are much less, while the calculation results of OCCQC are in
good agreement, which shows that OCCQC is more rational than TCCQC. Damping matrix based
on viscous damping assumption interacts with results of complex modal analysis, so calculation
results of response spectrum CCQC method are not unique and the rationality of results is difficult
to be determined. If viscous damping matrix is properly constructed, calculation results of the
response spectrum CCQC method based on viscous damping assumption will agree well with that
of stationary random vibration analysis based on complex damping assumption, but constructing

proper viscous damping matrix is a time-consuming and hard work. The response spectrum CCQC
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method based on viscous damping assumption is suggested only for structures where viscous

damping type mechanical dampers are placed, otherwise the response spectrum CCQC method

based on complex damping assumption is more convenient and efficient.

Key words: viscous damping; pseudo-excitation method; response spectrum complex complete

quadratic combination method; stationary random vibration analysis
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Tab.3 Internal Forces of Some Important Components Under Earthquake Action in x Direction
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Ft H @1 =7.207 rad » 5! w1 =25.162 rad + 5! Sy ik
@TCCQC | DOCCQC X | @TCCQC & | ®OCCQC X | DTCCQC = | ®OCCQC =
i 1 /kN 239.117 242,521 232. 545 239. 455 264. 283 267.034 313. 280
5 1 /kN 37.114 37.564 36. 294 37.837 41,593 43.010 50. 126
WA T
Tk 54 / (kN « m) 217.504 219. 923 211.782 216. 696 239. 543 242. 959 284. 653
[ B4 / (kKN » m) 80. 442 82. 384 79. 359 81. 282 87.588 89. 464 104. 912
1 /kN 168. 055 170. 304 163. 271 166. 726 189. 780 193. 022 224. 633
57 /kN 25. 909 26. 210 25. 429 25. 935 28.071 28.616 33.588
WA 1T -
T oS A/ (KN » m) 7.773 8. 439 9. 602 10. 156 10. 992 11. 637 13. 881
[ 44 / (KN« m) 109. 859 111. 363 107. 385 109. 341 119. 589 121.198 141. 968
% 7 /kN 567. 249 589. 359 563.165 591. 628 626. 459 657.556 751.792
15 R B A1 /kN 119. 152 123.743 136. 503 141. 304 142. 451 147. 928 152. 555
TAET P/ (KN - m) 354. 051 374. 645 395. 681 417. 870 423. 964 448. 942 478.154
A AR/ (KN« m) 424. 031 433. 468 493.014 503.107 504. 227 515. 663 518. 430
7 /kN 657. 823 686.110 659. 978 693. 047 733.492 771.508 874. 386
1 R 5 43 /kN 164. 485 171. 655 186. 320 192. 120 195. 940 203. 498 209. 009
AN | FoiasE/ (kKN » m) 511.508 541,727 562. 844 588. 840 605. 021 638. 038 675.296
b4/ (KN« m) 555. 225 571. 385 643.105 655. 375 663.977 680. 445 680. 937
S B 3 /kN 80 297. 927 84 844. 609 81 675. 938 83 259.835 | 78 726.126 | 79 152.978 | 90 707.676
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AR TERIFESD . @F5 2 HI w, B 1
SRR wr R 126 A SRS B A 1)
BERINTERIFOQ. @5, Ixfatr22),
25) TR A FEVE B 2 T 52 BH e fBE 1Y S b
ik CCQC AL RN TR 3 HFD.@F KT
B JEBUE M FELIR 2l 43 B 45 R 5 T3 3 S @41,
M= B REA Ty 42 SCHERLL7 JHCH 20 s, TR AL I
V7 % B 46 Ay > ik ) R 8 I () A5 AL R AR T B BELE T
B 0. 042, NEE® , @FN 4T AT A 0. 042 25 2Ry .
MF 3 HEH .
(Dew, BL 7,207 rad « s '3 /N, H8 40 R K T
7.207 rad « s RIS A NG A BHE it KL S BOA E
S e RS 118 e 7 % 3k 22 e R AR R B A R Y
W ECBEAILR 21 23 A 25 R A /N2 o BRI 25. 162
rad « s "RCE I T 2R EEAE B
15N FRIR BE AL P g o BE AL AR Bl A A A R
VLT wo Al o) BYHUE XTS5 R & FL A 2 %
S HE— 2 AR A R S R 0o Il ) B AT
AL RE A, AR o o 457584
BELJE 4 1 o NTTTASE SIS 5] 9 3 RN T B2 3 8 AN 5
HEHA A VRS2 S O e T S5 R A Hi
(D, TIWEEL 7. 207 rad « s 3RS 25. 162

rad « s ', OCCQC A FRA KT TCCQC A3t
TSI B 2 (22) A e R - 1 52 MR 2 AR AE T, R
ST 545 5 22 Bl /N UL Xt T 7K 7 — 2 SR B A
ANEZE R L M RE AR TR, 0 B R 7 5 45 25 A AR i
(B IR 3 DU S B A G B, i SR TCCQC
AT DA SRR B SCmk 13 ] rp B ) BT R
AR R S5 N 1.2 BT W R T R
ZEAREA ST, BT TCCQC A G B, i % i OC-
CQC XTI,

4 & IE

COZARSCH R P HE D030 D 325 HE S ) 2 T Rt 1 B
JEABRE 19 Rz 3 CCQC 12 1y it 4 4 3k 3K J HA% ¢
] A6 22 3k 30 X AT AT - AR BEHL L A= S #RE . 5 2
TAZ LI ABUE 1 Bl HLAR 30 73 A 45 R A EE » i )& H A
Kigstg TCCQC it 5 g R /M 2 . i OCCQC
LI AL R BN R b TCCQC A= oy &1,

(2) & TR PR B e A2 I o Rt 1 BEL e R 5 A
B M A R Z B AR H R A RN — o TG
T LTI AE AR 9 2 IR BOME R E JO 1 CCQC
EIRACR G B . 5T R B . A BE i 2
Or TR TR A R ORI S 3 CCQC & TR 45 3
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