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Abstract

This paper takes a 22-story reinforced concrete frame-shear wall residential structure as the re-
search object. A single-tower model and a twin-tower overall model with even-floor connecting plat-
forms are established using YJK software, and their natural vibration periods, floor displacements,
inter-story drift ratios, and internal force responses are compared. The results show that the first
period of the twin-tower model is 1.4075 s, slightly larger than 1.3980 s of the single-tower model.
The top displacement of the twin-tower model increases by about 7.5% in the X direction and de-
creases by about 1.4% in the Y direction compared with the single-tower model. The maximum in-
ter-story drift ratios in the X and Y directions are 1/1212 and 1/1079, respectively, both satisfying
the elastic drift limit of 1/800. The base shear of the twin-tower model is significantly larger than
that of the single-tower model, and the Y-direction overturning moment ratio carried by frame col-
umns increases from 0.9% to 7.8%, indicating that the connecting platforms have a certain influ-
ence on the cooperative behavior of the frame-shear wall system. The analysis indicates that even-
floor connecting platforms can alter the seismic response characteristics of twin-tower residential
structures, and the deformation and internal force variations of platform floors and their adjacent
stories should be carefully considered in design.
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Figure 1. 3D diagram of the standalone single-tower model
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Figure 2. 3D model of the independent twin towers
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Table 1. Comparison of modal analysis results
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Figure 3. Comparison curve of X-direction floor displacement
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Figure 4. Comparison curve of Y-direction floor displacement
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Figure 5. Comparative curve of interlayer displacement angles under X-direction seismic forces

B 5. X @it RAER T R B A Xt rhsk

MRS EER, 7 EHAARERREEE TGRS, (HIERTFamELE 6 ZRE 8 Z5ME
2, 57 BRI T AHAREEAE R 2 0], AT Re 2 2 & WA AR T YR A s, AT HE B —
ENRE AL . BARXIE G ERARA 1 X M i K2 RIALRS Mg K T srs i, (H AN THE
BB ) RE S AL B S (AL RS A BRAE 1/800, i 2 MRVEZEK[4] [5].

Y M EVER R R Z A AT i R ILE 6. M 6 ATRLE Y, PIAPELELA Y 1) 2 A B A 7R
AR EEUN, AR ERETIGR, FEES MR R R A B KA . SRR Y B KR A S
FAR 171041, XU GEEBACN 11079, ZFW/NT 1/800 HIRIVEPRAE, i 2 B 2 R AR A E K
N, SUEVF SRR Y M KZF AR AN, U EEEE Y FZRRRASE | —Eis
Gl

ME K AR M I B SR E , X MR KN T28 7 2, ZEL T2 6 BRI 8 B &6 2,
ISP G IR T RR A & 2 S AHARAE T & 2 Z 17 A R SRR B 22 S AR T el /. Y ) f K2 T
MRS A BITESE 12 B, Bl P aiEs Xk, WM& A B i bk BB o A B — 2
M. DRI, BEUZF & IO S5 M bR L 2 B 2 RIS f BRAE AL, 3B E RV & 2 S B AH
RS Z R AR T . N 4% 3 DA SR A 52 1784k

DOI: 10.12677/hjce.2026.156161 116 T AT


https://doi.org/10.12677/hjce.2026.156161

YR EER TR A3 L h &%

®E

22

.\ —e— B 1/0 (E{K)
# —=— 815 1/0 (&)
20

19
18
17
16
15
14
13
1
1

=
o

= N W A 1O N o

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 5600
1/6

Figure 6. Comparative curve of interlayer displacement angles under Y-direction seismic forces
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Table 3. Comparison of the base shear force and the shear-to-weight ratio
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