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A prediction model for collapse of karst caves in fractured-vuggy
oil reservoirs and its application
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Abstract : The karstic caves in fractured-vuggy oil reservoirs may collapse during drilling. A model was proposed to predict the
critical burial depth of the caves, which may cause cave collapse during well-drilling operations. The model was based on a
method of depth dichotomy reduction and the data from the fractured-vuggy reservoirs in Tahe Oilfield Northwest China were
used. Various factors that may affect the collapse of the cave were analyzed. A correlation for predicting the critical collapse
depth was given through a multivariate regression analysis method, considering the influence of the coping thickness and span of
the caves, and the lateral pressure coefficient. A case study for different caves in Tahe Oilfield was conducted. The analysis re-
sults show that the collapse of rectangle and horseshoe-shaped caves can be attributed to vertical shear failure, while the col-
lapse of circular caves can be due to compaction failure. The influence area of the collapse increases with cave's coping thick-
ness and span, the largest influence area can be extended to 2. 6 times of the cave span, which is the most sensitive factor to
cave collapse. The lateral pressure coefficient is a less sensitive factor in comparison with the cave's coping thickness and span.
The circular caves are more stable than the horseshoe-shaped caves, and the rectangle caves are most vulnerable for collapse.

The predicted results agree well with oilfield data.
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FRAESCER[ 11 ] ~ [15 ] RIRER & 11 2
BOBUE AR 7 kKN/m’ AR A 0. 25, s b
}36. 3 GPa, BUEHEE 74, 2 MPa, HLH5HE K 3. 8
MPa, N EEHEff 2 36. 05° , 255 /14 2 MPa,
1.2 BRASHAE

KT A FRICH REPA B354 43 b i T 1
PEYRWEIR 128038 i K AU 2 5 B T A AL
54, A A BRSSP S BLA A AT
R AR LN EA Ty S — T 3% B2 o 01 2 07 v
Fif DA A 0 2 () R A VAR A T, 38
112 ST B IR 5 BT S 8055 0 (R ERIE IR
1) BRI B SR B JE S SE MU T 8647 . (6 B
AR A AT TR B AT 5 A A2 3 3 i L ) e
RV 2 AT R s SR R AR

B2 ERBRSHEIATRE

Fig.2 Collapse-failure process of rectangle cave
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Fig.3 Solving process of critical collapse depth
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Fig.4 Gradual collapse-failure process of different form caves
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Fig.5 Collapse influence area of different form caves
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Fig. 6 Relationship of collapse influence area with roof thickness and spans
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Fig.7 Relationship between critical collapse depth and various factors
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Fig.8 Sensitivity of rectangle cave collapse to different affecting factors
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roof thickness in different cave spans
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