Hans Journal of Civil Engineering /K T#2, 2025, 14(8), 1850-1864 Hans X0
Published Online August 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.148201

FHRR X EEANEEEFN SR B EE
AL

'H‘Jﬁﬁ" %%&*, %"&E]’ %1%7@%’ F‘% %
PER MOl K2 LR TSP, =~/ R

Wk HiH: 20254E7H7H; FAHBER: 20254E7H27H; KAHB: 20254F811H

wm B

AR B8R TEANF & A SRR IR RN, AR ETF & EEEMIEAT AN SR,
BWE TR, vEERE V7 FEEHARKNERSEER. ZTYKERFRIRE, FHETABS
AR TR AT AR, X2 B R A FEH BT T AIRRS . BN RS WA RS
MR TRRRER. KinfEL. RERMMEHL, SRE. REHBSKEESHHER
RrEZw/N, BAMEETFELKEBSEMET THRRERRR, RET EAREMKEett. BEmE, 7
BEMPRRE TR BEM T LELEN, KhmEA v BN EREMRRBR R

XKigid
FEEGALSH, FRRR, HEM, WRE, WinERBH

Study on the Effect of Damper Support Form
on the Damping Performance of Platform
Connected Structure

Dianmo Ma, Huifeng Li*, Zhongguo Jiang, Jianhang Sang, Fang Lu

School of Civil Engineering, Southwest Forestry University, Kunming Yunnan

Received: Jul. 7, 2025; accepted: Jul. 27t", 2025; published: Aug. 11t, 2025

Abstract

In order to study the effect of damper bracing form on the energy dissipation and seismic damping
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of platform connected structure, this paper takes a high-rise platform connected structure as the
research object, and three different damper bracing forms, namely, single diagonal bracing, V bracing
and inverted “V” bracing, are set up. The model was established based on YJK software, and the
ETABS finite element software was used for model calibration, and the dynamic time course analy-
sis was carried out for the multiple-occurrence and rare-occurrence earthquakes. By comparing the
damping rates, additional damping ratios, energy diagrams and hysteresis curves of the uncon-
trolled structure and the controlled structure under seismic action, the results show that the seis-
mic response of the controlled structure with dampers is significantly reduced, and the dampers
arranged at the platform effectively improve the damping effect and ensure the safety of the main
structure. Overall, the damping rate and seismic performance of the controlled structure are signif-
icantly better than that of the uncontrolled structure, and the seismic damping effect of the con-
trolled structure with inverted “V” bracing is the best.
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Figure 1. YJK structural model diagram
1. YIK Z5#1R U [

Figure 2. YJK structural plan
B 2. YIK 251 mE

Table 1. Cross-section information of each floor

*1. BREEER

%z Z%(mm) ¥ (mm) EH it 55 % (mm) R

e 300 x 600, 250 x 600
HFJA- 250 x 500, 250 x 400 250 C45
250 x 600, 200 x 600 800 x 800

- , HRB400 HPB300

214 200 x 500, 200 x 400 700 x 700 C40

200
15-18 200 x 600, 200 x 500 35

200 x 400

3. EIERIREN
3.1. ERRAZ

NI ORA PR T A MR R R IR P, SR YIK B0 G AR A BEAT IR 0 e S NE s 32
ETABS f RGO MR AT A%, ETABS SRR Quls] 3 prow, P s 4 pros. o Zz{E
TSRS, A YIK A1 ETABS 8F@AL A Jeis iR, Gl F A M. B DL BY AT R b,
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Figure 3. ETABS structural model diagram
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Figure 4. ETABS structural plan
[ 4. ETABS 45447 H [

Table 2. Model comparison

2. fRENSLL

Iy AR A YJIK ETABS B (%)
E 54113.39 54113.54 0
JRE () L
TH 4129.27 4129.29 0
T 1.894 1.853 2.15
IEEO) T2 1.787 1.750 2.09
Ts 1.487 1.450 2.46
- X I 24357.41 24778.18 1.73
ERHAE) Y 26211.04 26657.11 1.70
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Figure 5. Different support forms

5. TRXIERN

4. YRR
4.1. ZIBRBEIERA THMRIES

4.1.1. HFERAIEEN

PG (GB 50011-2010) [151%3K, KM FEDPIEIEAT IS, SERRHLE G N THLE IR Hh 26
[RGB EARIR B I 0 5 Bk M g o« e, SEbrth B ad sk B A T B0 2/3. 24
T2 i R IR 25040 52 SR RO 2R S S, ARG TE R S BEORIR Y 43 gk SR It SR FH ) b 2 s i) 5% 450
LARFF—3. IR H, FEHATIRVER AR HT I g, AR SR IR il 2 B LE ) B B AN N TR AL A0 il S S
RIS R 65%, 2RI FE AN 28T 515 H (R BY I P SSME AT/ T HR Y 3 il S Ry B 5 SR )
80% o 7ESERBR I TARRH B, T 25 SRA B R, B i RE 3 N AR T H A B O e S 4301 135%,
P SEARGE L 120% . AR TR R 4 1% 45 74 3 Hh kR A FE B ANt 7% % B Z1 %, Chi-Chi_Taiwan-
06 NO 3531, TG(0.40)(T1), Kocaeli, Turkey NO 1177, Tg(0.40)(T2). Niigata Japan NO_ 6454,
TG(0.40)(T3), Tabas, Iran NO 143, Tg(T4). TH4TG040, Tg(0.40)(T5). ArtWave-RH4TG040, Tg(R1),
ArtWave-RH3TG040, Tg(R2)% 5 2 RIRWAN 2 56 N T, i i In ik BE I 42 R 70 emy/s? BEAT IR, #)
YA RN L B E 6 B, MBS /KR A(XS Y BT DN, 7 kbR AR A TR
P G R T 1S 5 R T R TR BY g%t L gt SR A% 3 Fiom . BT MR U 10 245 IR R, ¥R & LRIV BER,
RERE H T 22 18 R A R B3 I A2 434
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Figure 6. Comparison of normative and reaction spectra
6. HSEES R &L E
Table 3. Comparison of basal shear between reaction and normative spectra

3?3 REESHSEIER RS A5t

FfFE T N Tl T2 T3 T4 T5 R1 R2 FIME
XH 2477818 23185.75 22688.08 21259.02 23159.17 18300.78 18667.69 24446.73 21672.46

BY F3(kN
) Y 26657.11 27043.07 26028.67 19256.44 27204.73 21489.23 20712.58 25489.71 23889.20
100 100 94 92 86 93 74 75 94
L5 (%)
100 100 101 98 72 102 81 78 92
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Figure 7. X-direction interlayer displacement angle under
multiple earthquakes
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Figure 8. Y-direction interlayer displacement angle un-
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Figure 9. X-direction floor shear under multiple earth-
quakes

E9. ZBMREAT X AEEETH

18
16
14

0.5 10 s 2.0 25
HEJRBY 1 (x10%)

Figure 10. Y-direction floor shear under multiple
earthquakes
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Table 4. Additional damping ratio
4. MimMFEEEL

R V 8l “v7 7%
AT
X [H](%) Y (%) X [H](%) Y (%) X [1(%) Y [1(%)
T1 478 3.46 6.1 3.89 6.33 4.12
T2 4.39 3.04 5.74 3.62 5.94 3.79
T3 5.21 3.95 6.67 4.18 6.97 4.52
T4 4.60 3.53 5.96 3.75 6.20 4.04
T5 4.36 3.30 5.66 3.77 5.86 3.95
R1 5.08 3.81 6.31 4.10 6.58 4.36
R2 4.62 3.42 6.14 4.00 6.36 4.25
FHME 4.66 3.45 6.05 3.87 6.28 4.11

i RV IR AP JE L — 0 T G5 K2 J1 W BT 7, SISk SR BT 3, T LA S
R B 9 PR R TOBRATBELJEL . 5 R DR 46 25 4 7 RCBELT e B 9 A 3R (1) 5216

£y =YW, [anl, (M

o GONFERRIBRE S M B G RLPHJE Lh s Wy 3R j A FERE R IE S M U Z ML B2 A, N A AG3F —
JE FT B AE I RE B (KN -m)s W, FEREIE S5 M 7E AT HU R AE R 1 R AR BB (KN -m)

162 3B FR AR R = Fh S8 07 SR LA BN PE B Eb i 2 4 B o @ik by i 45 BplsAE XL Y
[ BRI BN R L PR 2 BN 4.66%. 3.45%; V FHEAE X Y J7 RS AL R B InBELJE Lo -F¥ME 43 B A
6.05%- 3.87%; f8 “V” FHEE X. Y TR AR DI RELJE LE V3B 73 00 6.28%. 4.11%. Z55RFKH,
5] “V” FHEAELZIEMBEER TR bi R, V K, BRHER AL b, 31
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Figure 11. Comparison of normative and reaction spectra
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Figure 12. X-direction interlayer displacement angle
under rare earthquakes
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Figure 13. Y-direction interlayer displacement angle
under rare earthquakes
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Figure 14. X-direction floor shear under rare earthquakes
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Figure 15. Y-direction floor shear under rare earthquakes
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Figure 16. X-direction energy map
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Figure 18. X-direction hysteresis curve

18. X 75 (a1 B HZk

4q 44
34 31
~ 2- ~ 21
Z Z
E E
X X
< < 0
R R
1 19 -1
27 =
24
24
234
34
T T T 1 -4 T T T T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
i (mm) f7# (mm)
(a) FARHE (b) V ¢

DOI: 10.12677/hjce.2025.148201 1862 (0 N


https://doi.org/10.12677/hjce.2025.148201

4_
3] e — =
A
2] W TR
z | l |
& 14
=]
X 04
N \
-1+
E 1
24 L :.&*;”/'l“""‘}:\“l rxs WANAN,
N AN s
-39 \'v 4
4 .
15 -10 05 00 05 10 L5
fir#% (mm)

© f8 V"

Figure 19. Y-direction hysteresis curve
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