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Abstract: In order to uncover the reason that underground cave dwellings could survive hundreds
of years, the generalized reliability index of underground cave dwellings was researched. Based on
definitive finite element analysis and strength reduction method, relations between cave leg
width, cave span and excess safety factor were established, which were expressed by quadratic
polynomial response surface function without cross terms. The generalized reliability index and
checking point could be solved. The generalized reliability index research of underground cave
dwellings in Shan County, Henan Province was done. The results show that the reliability of
underground cave dwellings in this village is high, and higher if the correlation between cave leg
width and cave span is considered. The influence of cave leg width on generalized reliability index
is in major position contrasting to cave span. The researching method of generalized reliability
index of underground cave dwelling, can be used to evaluate reliability of underground cave
dwellings in every district, even in the situation of more random variables, and can guide the

construction and renovation of underground cave dwellings.
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Fig. 1 Dimension Parameters of Cave Structure
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Tab.1 Statistical Parameters of Cave Span and

Cave Leg Width
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Fig. 2 Reliability Index and Checking Point in

Generalized Two-dimensional Random Space
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Fig.3 Models of Finite Element Analysis
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Fig. 4 Relation Between Vertical Displacement of

Characteristic Point and Strength Reduction Factor
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Fig.5 Testing Points in Two-dimensional Random Plane
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PERE AR SE B R E R R G IR, H B L
A5 R DGk L M BT A SR R W] SRR AR A TR . AE
EEWEZN 3 m WIENT MU A & 1 R 548 bR
By, I HLWE 2 B R AR A (A R 2L B4 3 m
Mw =i E2a M, (R ERITHRE)
(GB 50011—2010) %% 11. 2. 2 55 4 # b M &5 10
FEEAREHRT 2.5 m LN,

(O TEH YA 08 i B b 75 2R i 42
o 7 A I RN A R S R AE OGP L B A B R R
(Y B0 5 L AH I 6 0 7 TR 1 9 BE AR5 ) > A B
KT 3 m b, 25 R T8 BE X o 5T 28 8 () ) O] & 45
FrA A 460 1 52 ) FEAT AT B0 T & 75 B 58 52 34 A g
/NF 0. 44 m,

S & k-
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