944 4 ) w = T B# 5 T & & 7 Vol. 44 No.4
2024 4 8 A EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Aug. 2024

STEHS.1000-1301 (2024) 04-0070-09 DOI:10.13197/].eeed.2024.0407

ETHIAKEZNE T XS
WERKHNEZE ST

R 1,2 1,23y 21,2 2 1,2
P T RR S (B SR == SR (| |

(1. TP EMHRZRR TR AT B TS TR & S BAp VT M/RTE 150080,
2. MR ICE BiiA N S P LI BRI M JRIE 150080)

 E A SRR WA PRI AR 0, B 5 S AL X R AR R 1 R A B T SR A
M RIBTREMSF , ALGE PRI ZBOCTE B 5 I A5 FAL PERSEIR | %)l 45 M ¥ 12 1) AR Y
AN A3 P S5 AR R 7 1) b R 2 T R S S AR PR R MR R TR PG 2 b R R R K Al B
AR TS Y B BT b R A P15 R B | 2R T B AL AR AR (4 4R iE H B2 (feature importance, FI) HE41) 5
FE (permutation importance, P1) LI SHAP {H (shap_values) iX 3 #8243 #7 J7 e X6) 3 5 ) 45 i
SRAGPFAE SRS 2R vb 1 BB O NHEATHET , JF R PR HE AR AUE — AR i i S 8RR
FEEMEHT . 3 — A ASRE AL (R A A X TPk 3 T LA f b R 35 R TR A8) 44 1y i 2 22
S SRR AT 12 R R A | S R R 1 v T R ] A R T A A R
TR R E T ARIERNR 2, R AR AR 0 B B A 59 | A SR 75 2 B i 30k 1A 2 i R g Sl

KPR bERE
KR MR SRR O  AE LSRR R AR s BEML AR L R HE Y
FESES.P315.9 X ERERIRAD ; A

Importance analysis of building components for earthquake losses
based on the random forest algorithm
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Abstract; Earthquake damage to buildings always starts from a damaged component, so the importance analysis of
building components helps identify the weakest component in the structure. Traditional researches often focused on
structural components, and the importance of non-structural components was not well studied, resulting in the loss
of non-structural components being much larger than the loss by structural components. In this paper, based on a
large amount of detailed component earthquake loss data from the New Zealand earthquake, three importance
analysis methods from random forest, namely the feature importance ( FI) , the permutation importance ( PI) and the
SHAP value (shap_values) , were used to rank the importance of each component for earthquake losses. Assignment
sort summation and normalized summation were used to assemble the results from the three methods representing the
combined importance of each component. The normalized summation method can not only identify the relative
importance of the components, but also quantify the significance of the differences among different components. The

results demonstrate that of the 12 types of components analyzed, non-structural components are more important than
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structural components in earthquake loss contribution, and wall ornaments are the most important component,
followed by slab foundations, but roof framing is the least influential. The results indicate that future earthquake
resistance efforts should put more focus on wall ornaments and slab foundations.

Key words: earthquake loss; structural component loss; non-structural component loss; random forest algorithm
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Fig. 1 Distribution of the number of damaged components
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Table 3 Comparison of the percentage of different test sets and accuracy rates for all data
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Fig. 6 Importance ranking of loss components in liquefied and non-liquefied sites
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Table 5  Accurate values of out-of-bag errors values after removing each component separately
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