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Abstract

According to the code, no less than two different mechanical models should be used to calculate and
analyze complex structures. In this paper, combined with a practical project, the mode decomposition
response spectrum under the frequent earthquake is analyzed by using YJK, Etabs and midas Build-
ing, and the calculated results are compared. Through the comparison, it can be concluded that the
indexes calculated by the three Kinds of software in this project are basically similar, but some re-
sults are also different in some indexes, such as mode shape, etc,, this paper also analyzes the causes of
some differences, and gives solutions.
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Figure 1. Building rendering
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ST, =R BRI NS B, B R B SR EUE . wr T BT
AEER | 25 R BRI EAAAEAN[F DT, R H B SRR R AL A RGBT DN AR R, =P REA ],
T RAE A R T B 22, X 8T PIA B 11158, midas Building 5 YJIK #3075 HUE, Etabs %3/
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Table 1. Comparison of storey mass (t)

%= 1. MEREXTLL (M)

Bg YJK Etabs Al midas A2 BEg YJIK Etabs Al midas A2
36 2783 2737 —2% 2803 1% 19 2520 2693 7% 2563 2%
35 2920 3091 6% 2938 1% 18 2555 2730 7% 2598 2%
34 2646 2893 9% 2668 1% 17 2589 2766 7% 2634 2%
33 2646 2828 7% 2668 1% 16 2618 2796 7% 2666 2%
32 2649 2830 7% 2695 2% 15 2641 2820 7% 2687 2%
31 2639 2820 7% 2687 2% 14 3022 3144 4% 3062 1%
30 2626 2806 7% 2674 2% 13 2689 2950 10% 2732 2%
29 2609 2788 7% 2657 2% 12 2705 2888 7% 2754 2%
28 2587 2765 7% 2634 2% 11 2721 2904 7% 2767 2%
27 2561 2738 7% 2607 2% 10 2735 2919 7% 2782 2%
26 2354 2518 7% 2392 2% 9 2749 2934 7% 2796 2%
25 2861 2977 4% 2903 1% 8 2762 2947 7% 2808 2%
24 2464 2715 10% 2508 2% 7 2774 2960 7% 2821 2%
23 2445 2617 7% 2471 1% 6 2824 3007 6% 2871 2%
22 2452 2623 7% 2498 2% 5 2927 3098 6% 2973 2%
21 2460 2631 7% 2507 2% 4 4692 4740 1% 4711 0%
20 2487 2659 7% 2533 2%
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Figure 2. Distribution diagram of storey mass
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AR AR A B eI 2250, W YIK HREFIEE 4342 DX, DY+ RZ =ANHHE, Etabs.
midas Building /& DX, DY. DZ. RX. RY. RZAANHHE, MMFECFIRE T AR, HIHREH
EEIERTINERIIS]. FEERNE, ATRETAERME, Etabs RTINS KB, P
1E BB E B R FE I, SCEER (R R 1 BEBRIA A O, [RIIF DA 2 v i A FE AR TS VB3 A
S RS AT ST, DR 2 R A ) SR A A B3 (R IS, DT 20 445 40 1 40

Table 2. The period comparison of the first 10 modes

2 2. B 10 M IRE EHAXTEE

i3] YJIK Etabs Al midas A2
1 3.159 (0.04 + 0.96/0.0) 3.191 (0.95 + 0.05/0.0) 1% 3.160 (0.88 + 0.08/0.0) 0%

2 3.127 (0.96 + 0.04/0.0) 3.187 (0.05 + 0.95/0.0) 2% 3.145 (0.08 + 0.89/0.0) 1%

3 2.008 (0.00 + 0.00/1.0) 1.993 (0.00 + 0.00/1.0) ~1% 2.054 (0.00 +0.00/1.0) 2%

4 0.934 (0.00 + 1.00/0.0) 0.937 (0.00 + 1.00/0.0) 0% 0.927 (0.00 + 1.00/0.0)  —1%

5 0.811 (0.99 + 0.00/0.0) 0.815 (0.95 + 0.00/0.1) 0% 0.829 (0.99 +0.00/0.0) 2%

6 0.692 (0.01 + 0.00/1.0) 0.685 (0.05 + 0.00/0.9) ~1% 0710 (0.01 +0.00/1.0) 3%

7 0.458 (0.00 + 0.99/0.0) 0.459 (0.00 + 1.00/0.0) 0% 0.455 (0.00 +0.99/0.0)  —1%

8 0.404 (0.31 + 0.00/0.7) 0.412 (0.31 + 0.00/0.7) 2% 0.417 (0.41 +0.00/0.6) 3%

9 0.388 (0.69 +0.01/0.3) 0.372 (0.69 +0.00/0.3) ~4%  0.398(0.72 +0.01/0.3) 3%
10 0.303 (0.00 + 0.98/0.0) 0.304 (0.00 + 0.99/0.0) 0% 0.302 (0.00 +0.96/0.0) 0%
JE AL 0.636 0.625 —2% 0.648 2%
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Figure 3. Distribution diagram of storey shear force under frequent earthquake
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Figure 4. Distribution diagram of storey shear force under wind load
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%ﬁd%m%ﬁ&ﬂﬁ*ﬂ GEF R BB S aE Rt WA 3. T ENERMZ, Etabs R HE KT I FEE
WU IR, AR R 1 ERISEPR @S T =B R 5, HAh, O Ak i s
GuikBIHESE b, T ARPE RO 1A R ot BIREZE o, DR At i e SCERTT V) B 2E, S s AT AL B,
2 3 W1 Etabs HUARCAAH SIS R . WERPOTEH, HEAKE SRR T, ZFRA S5 21
JEE G FI M, R ZEFEATE 5% LAY, BURE KT I HE SRR U8 006 1 0 LR 2508 K, (H
TERTHEZ M ZETE N, 3T S HE SRR )58 B 43 EE ¥ KT 10%. 7T 50%.

Table 3. Comparison of bottom overturning moment

%= 3. REHENELL

Z55 J7 [ YIK Etabs Al midas Building A2
W ACE A X 796231 7986231  0.3% 758,627 ~4.7%
JER % 2 AU 0 R (KN-m) Y 773,148  788,307.2  2.0% 742,755 -3.9%
B AT S R R b 2 X 242 22.1 ~8.7% 21.1 ~12.8%
AR 735 20 EE (%) Y 27.0 255 ~5.8% 27.1 0.2%
KRR e T X 766,820 7253489  -5.4% 766,434 ~0.1%
JJZ 16U 733 (KN-m) \4 852,655  810,461.7  —4.9% 852,655 0.0%

3.5. fulr=1REE
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Figure 5. Distribution diagram of overturning moment between YJK and Etabs under frequent earthquake
5. ZBHET YIK 5 Etabs BERE ENT
36 36 ®

34 R ——YJK 34 ——YJK
—©—midas Building —6—midas Building
32

30
28
26
24

22

1 . . s . . s s |
0 200000 400000 600000 800000 0 200000 400000 600000 800000
i AFE (N e m) - (XIRUE KT I i 7R RN e m)  CYRIHE RSP

Figure 6. Distribution diagram of overturning moment between YJK and midas Building under specified horizontal force
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Figure 7. Distribution diagram of overturning moment under wind load
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Figure 8. Distribution diagram of inter-storey lateral stiffness

& 8. #EMERIE S TE

DOI: 10.12677/hjce.2023.123038 347 T AT


https://doi.org/10.12677/hjce.2023.123038

HEEM

Table 4. Comparison of maximum displacement ratio and displacement angle

A BRRMUBLL. LB HITLE

25 FH YJIK Etabs Al midas Building A2

Hi 2 1 R ok X 13537 (25 )  1/3122(25 /%) 13% 13577 (25)%) —1%
JZRR A (Z5) Y 1/3497 (25 )2) 13311 (25)2) 6%  1/3569 (25 )2) 2%
RS T Bk X 1/3395 (25 )2)  1/3514 (25 )2) 3%  1/3349 (25 )2) 1%
JEIAfR2 f ()2 59) Y 1/3140 (25 )2) 13311 (14 )2) 5%  1/3028 (14 )2) 4%
S (AR B 7KF H X 117 (4 )2) 1.182 (4 &) 1% 1.082 (4 |2) -8%
TER TR B ()2 5) Y 112 (4 )2) 1.092(4)2) 3%  1139(4)E) 2%
3% 36 [
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Figure 9. Distribution diagram of displacement angle under frequent earthquake
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