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Abstract

To improve the seismic performance of reinforced concrete frame structures and address their
problems of weak lateral stiffness, low damping ratio, and insufficient energy dissipation capacity,
this paper takes a six-story office building frame structure (seismic fortification zone of 8 degrees,
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design basic seismic acceleration of 0.20 g, natural period of 1.2 s, damping ratio of 0.04) as the re-
search object. The working mechanism of viscous dampers and the seismic characteristics of frame
structures are systematically explored. A finite element model of frame-viscous damper is constructed,
and a refined analysis of seismic performance is carried out through seismic motion input. The appli-
cation effect is verified by combining actual engineering cases. Studies have shown that after installing
viscous dampers, the overall damping ratio of the structure can be increased to 0.10~0.20, and the
dynamic amplification factor can be reduced by 30%~50%. Under frequent, fortified, and rare earth-
quake conditions, the maximum reduction rate of inter-story displacement can reach 28.6%, 35.2%,
and 41.3%, respectively. The total energy dissipation of the dampers increases significantly with
increasing earthquake intensity, reaching 1286.5 kN-m under rare earthquake conditions. Engi-
neering case studies verify that the dampers can reduce the inter-story drift angle by a maximum of
37.8% and the beam end bending moment by a maximum of 32.5%, effectively protecting the main
structure from plastic damage. The research results provide theoretical basis and data support for
the engineering application of viscous dampers in the seismic control of multi-story frame struc-
tures.
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Figure 1. Viscous damper
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Figure 2. Project overview
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Figure 3. Schematic diagram of finite element modeling
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Table 1. Comparison of dynamic response between pure frame and frame-viscous damper structures under different working

conditions
= 1. PRIILATHAIERSHES - MiHEEREMEI MR xR

RARRENL Tighnd  RERERK  TUERREK EER

HRT Ghitee BM@Ax)  E(m/s?) H/I(kN) 25 (KN-m) (%)
%87 (0.20 g) AHELE L5 1/480 3.25 3860 425 —
ZiEE@0.20g)  HELL - KB e 3R A5 1/672 2.32 3685 303 28.6
Wi % (0.40 g) AESL L5 1/185 6.82 4210 586 —
WHihE0.40 g)  HEZE - R BH B B 4514 1/286 4.43 3950 380 35.2
B H7E(0.80 g) SENEZR AL 1/42 13.56 4680 728 —
TiEMR0.80 g)  HEZE - AL E AR 45 M 171 8.02 4320 488 41.3

M 1 Bl vl R, BE RGeS Ia , HEZREE M) % TS F1 Wi B AR AR AR B R 2 s, HOsR AR
BEHLRR RN T R @A . ZIBMRTOUT, HEZE - R B E SR 4 i KR MR A A A 1/480 ffb %
1/672, T R TESAPEZ 18] AL R f < 1/550 FYZER, T Sd FE « T2 e 8 K25 .70 3l I 28.6% . 28.7%:
WPIHE TALT, R IR TEE 35.2%, 2 [HIAL#% i KR/

4.3. [HIesRRRES ST

EFXTHESE - R BE S 2 2848, Zr A AN [E) L RE T 00 1 BEL e 2% A FEREARFPE 5 R, e HUS R = FH e
FIERKBLE 71 PG ) S FEREAE A T deds, 456 3 AcHUB I N RIS R, BCPIEET
guit, BAHHBHJE BREAS R R ZURE R (0 TAEMERE R FERE DTMR, EABIE I N RFTR.

GEEER 2 BB AT HTAR Y, R PHE 2 IAERERE ) S Hh R FUE BOAEA DG, HUEZIE MR, FHIBARH
FIRR. KRR . BT N RAERE N 386.4 KN-m, W HIE R4 798.0 kN-m, FiEHIE Fik
F]1286.5kN-m, FEREIRTHIRE RE: MEENMKRE, 3 ZHERRERAFIE ). B e #FERE A2

DOI: 10.12677/hjce.2026.154103 295 T AT


https://doi.org/10.12677/hjce.2026.154103

YIS

EFERESIN S Z i m, RIS PR R IRSNIRE RN, BLE s EA B A B, B SO R I FERE
M BRI & BT RS 7 Bt Hh e BB A5 L AR, (AL 1 BELJE 4 70 5 A AR B AR
LRVEULECRE, TAEVERRRR E P 5E

Table 2. Energy dissipation and output characteristics of viscous dampers under different seismic conditions
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Table 3. Comparison of seismic response before and after installation of dampers in engineering case studies
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