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Abstract

This study conducts a systematic investigation on the seismic performance of various reinforcement
schemes under multiple working conditions using ABAQUS numerical simulation. Through field in-
vestigation, the structural characteristics and seismic weaknesses of Mosuo dwellings are identified.
Three comparative models are established based on ABAQUS, namely the original seismic model,
the model with isolation bearings at column bases, and the model with steel-jacketing at beam-col-
umn joints. Time-history analysis is performed on inter-story displacement, roof acceleration and
stress under ground motions. For the original seismic model, the inter-story drift ratio and roof ac-
celeration increase sharply under strong earthquakes, indicating a severe risk of structural damage.
By extending the natural vibration period and isolating seismic energy input, base isolation signifi-
cantly reduces the overall stress level and effectively protects the upper timber structure. Steel-
jacketing improves member stiffness and joint constraints, which reduces inter-story displacement
and roof acceleration, and restrains the stress development in timber components. The results pro-
vide a theoretical basis and technical support for seismic reinforcement of Mosuo wooden houses
and protection of traditional timber structures.
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Figure 1. Seismic damage photos of Ninglang M5.5 earthquake
1. TSR 5.5 RRREE

DOI: 10.12677/hjce.2026.155138 275 TARTH


https://doi.org/10.12677/hjce.2026.155138
http://creativecommons.org/licenses/by/4.0/

ke A

WA 1 iEsk T 2022 4F 1 F 4 HE 5.5 Gt o seih B il s i — R B, At
X P 2 L Y A I R S S, T R IR R T PR S AL B 1 ARG E N E R F,
A WSS AR S AR BRSO R BURTAR T 2, JI%%, FPSmni s, SN EKEME, KRB AL
R EORMSE AR MR, HEPERRYE FMOERET, SaEMEIER T RAIESMEEEIN; Kl 1(b)A
WSS R M R T, RSN IS IE s, R PLAE KT AR B A T b T, 3 R 5% =
DRI EF WU, PUERERERE 1Im S TR GRS

VR P AL RS XA A 75 98 5 i 2R B 2 0 B L G Ay, R TR E MRV B O AR I X 2 —[6]. 1996 4
WYL 7.0 HHE[7] 2012 SE5°9E - #hiF 5.7 FHFE[8]. 2014 FE14) 6.5 ZIHFE[0]. 2021 ik 6.4 JhE
215 — KA E[10], & T E AN G T RAER L. EHERIES SO m, ExkE7) R H
InSAR AN 1996 4ERNYL 7.0 Z R IR TR B, KM B K o ISR 1115 2012 77
T8 - $hUR 5.7 SRR FUR L, RIUAA BEE IR IEWTE BT, i s A Rt . %[ 12]
R CAP 752 R 1Z MR 7 IR R RN LRI, Sk T Wi NW A& i —8. FOGBASE 13 R A ZE AL
XPIZHLRE PP FN AT RGO, 3 —AUESK T BN R EMIE . A7 RIT[14], BEEERA[15], BEEHEE16],
TR 17]6 2001 FEERIE 5.8 SRR ARE, Srrgdba AR RN R . EERE . ERTRS]N
1976 2RI - T8 6.7 L 6.4 M EREFH WA R, KIEME 571 K Z FBET IO W 2L 6 3

2. REHIBUERIIT ZMET AREGHABRTHARIVK
2.1. BUEHRRIAE

JERAKS b3 LR SRON X, M FERC R e, A R Sl (R AT d S e tiase k. “4
BERE” AL, % 3~5m, MR 2~4m, JFRNFEE 1.5~3 m, TFEERRFEMREEETHFR: B2
TR E 2m LU, HEH S 3~4m, BEORIEZS BRI, SRR S o XU 2 T 1o 2802, 44 2
R ERARE i ME I, R ST IR T AR B S I 0 B PR IR G AT P 2

(a) ABE D oM k& (b) AEE 3 P EIHAIE

Figure 2. Structural diagrams of single-story Mosuo wooden log houses
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Figure 3. Reference structural detail drawings
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Table 1. Dimensions of wood components
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Figure 4. Finite element model of the wooden log house
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Figure 5. Detailed mesh diagram
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Table 2. Information of selected seismic waves
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Figure 6. Response spectrum curve
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Figure 7. The first three modal shapes
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Figure 8. Inter-story displacement under the seismic action of “Umbria Marche Italy”
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Table 3. Maximum inter-story displacement under the seismic action of “Umbria-Marche-Italy”

%% 3. “Umbria-Marche-Italy” HEFMER TR KXEELFH
PGA 77 I PUE IR F (mm) b7 R AR T A7 7 (mm) AL R A £ (mm)
X 12.4 7.9 9.5
0.lg
Z 15.2 9.2 11.4
X 24.6 13.6 17.1
02g
Z 20.3 11.7 14.7
X 447 24.1 30.0
04¢g
Z 49.5 22.2 27.1

Table 4. Inter-story drift ratio and suppression ratio under the seismic action of “Umbria-March-Italy”

% 4. “Umbria-Marche-Italy” HEEIMER THIE B2 A FHNHIZ
PGA  JiA PUE 2 AL FE A b 72 J2 A6 7% A WNZ R FEA  REREZE% AR %
ol X 0.0054 0.0034 0.0041 36.2 23.7
& Z 0.0066 0.0066 0.0049 39.4 25.1
o X 0.0107 0.0107 0.0074 44.8 30.6
8 Z 0.0088 0.0088 0.0064 423 27.4
04 X 0.0194 0.0194 0.0131 46.1 32.8
"8 Z 0.0172 0.0172 0.0118 43.7 31.3
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Figure 9. Time-history analysis of roof acceleration under the seismic action of “WhittierNarrows-01"
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Figure 10. Stress nephogram with PGA = 0.1 g under “Artwave-01"
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Figure 11. Stress nephogram with PGA = 0.2 g under “Artwave-01”
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