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Seismic response analysis of the isolation layer and
superstructure of a base-isolated building in the 2022 Luding

earthquake, China
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Abstract: During the M6.8 Luding earthquake in Sichuan Province, China, on September 5, 2022, a multi-story base-isolated
building near the epicenter sustained extensive damage to its viscous dampers in the isolation layer, the pipelines crossing the
isolation gap, and the nonstructural elements of the isolation joint. Following an introduction to the typical seismic damage to the
building, this paper summarizes the results of nonlinear time history analyses of the building under the excitation of the strong
ground motions recorded during the Luding earthquake near the site. The estimated seismic responses are related to the in-field
observation to provide a quantitative reference for further investigation of the phenomena. The results confirmed that the isolation
layer has sustained a lateral drift of no less than 200mm along the transverse direction of the building. This flexibility effectively
reduced the seismic response of the superstructure. The effect of the 12 viscous dampers in the isolation layer in further reducing
the responses of the isolation layer and the superstructure was only marginal during the earthquake. Because the actual mechanical
performance of the dampers remained unclear, it is not yet possible to make conclusive judgement of the reason for the extensive

damage to the dampers. Possible reasons may relate to the design, manufacturing, and/or construction quality control.
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Table 1. Peak ground accelerations (PGA) and peak ground velocities (PGV) of ground motion records near the

site.
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Fig. 3 Acceleration time histories of strong motion records near the site of the isolated building.
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Fig. 4 Acceleration response spectra of strong motion records near the site of the isolated building (5% damping).
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Table 2. Parameters of rubber bearings.
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Fig. 8 Hysteresis model of lead rubber bearings.
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Fig. 10 Pseudo velocity spectra corresponding to the design spectra in Ref [5] (5% damping).

Bl 1145 738 2 BiAlas A VED B =AM A VED BIFHJE JJ- 3 ARG R R4k . LA
WE (b)Y BIdEy 9 BBt = KX RLE) 10%FH 8 L L B e Teg AL HITEE
Sup(Teq)=0.65m/s (& 10) N2, JFE#it VFD IBHJE /17l Hik 4685kN (& 11(a)), iR %
THBHJE 7o TESERRH, Qi RBHJE 28 1052 e Ae e 1tk o T e [ S MR IR Fao=700kN 1E47 56 5 A1
Vit MIAEIR B G0 @ (0 2 1, R 8 o e AR R AR B 0 3 S T Sl 3R - f&1E VFD
FTE & L VED X R v=0.65m/s [ H 1150518 447kN Fl 605kN. {EXAFERIH 1, AE
THHU AT S0 T B BHJE 28 NAN 22 R AR e R 0% 4 R S5 T NI R

6000 1000 [ == & IFVFD
H 7 X VFD
5000 [4685kN 800 :
| Fy=T00kN:

4000 |
Z ;
<3000 | |
LT-: '
2000 — R it VFD
1000 ! Fy=700kN
iy 0.65m/s

0

02 04 06 08 1
v (m/s)

0 02 04 06 08 1
(a) v (m/s)

12 0
(b)

1.2

Bl 11 AFEEA T VED P8 71 EEAH R 5
Fig. 11 Fg-v relationship of VFDs in different models

3 TR

3.1 RREAKFALE R ML

R ESIEL IR e mAL (& 20, LR, 3l 75 DL AL A< 7
ARG AL 7 [ 7 B AR U SR AL AL Ty T RN, B 7 s AES7 3R 0 SR AR
s VIR ISR RN, 2R 2 FrAI Y 4 MR RE R R KA R IR 3
B o

RV AR RGO PGA, B0 ESCPIR, EERI s s, xt LA A 1y
AL RIS A K, B iR 2 R A% DU I S5 A 5 1], 08 S1mm (O VED £
Do VAL B R F R ARy, EHIRERCD, AR IR R R SR
By 67Tmm, HIAETRZ A FL T M)

R 3 MRERAACT R (AL mm)
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