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Abstract: There exist abundant oil and gas in the hip-dip structures before mountains in the West China. But
borehole caving takes place frequently during drilling in the section of fractured rock masses generated by violent
tectonic movements, which severely restricts the profit of exploration and development. This paper sets up the
model of borehole drilled in the highly fractured rock masses according to geological situation in the Huoerguosi
structure before Tianshan mountains using the software RFPA-flow. The characteristics of stress and seepage
around borehole are inquired and the process of wellbore collapse is simulated, also the countermeasures are
discussed. The research indicates that stress concentrates around wellbore in the direction of the minor principal
stress, however, seepage occurs chiefly on the joint planes around borehole in the direction of the minor principal
stress, and water head rises on the joint planes along with seepage process, which results in the collapse of
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surrounding fractured rock masses. The result that collapse occurs in the direction of the maximum principal
stress, showing a reasonable explanation to the complex phenomenon that long axis of borehole exists in the
direction of the maximum principal stress on the dip log. The research also indicates that borehole collapse is easy
when seepage velocity on the joint planes is decreased, which confirms that improving the plugging performance
of drilling fluid is the countermeasure. Lower water head in the hole may cause collapse of rock masses around
hole in the direction of the maximum principal stress, however, over-high water head in the hole can also cause
collapse of fractured rock masses in the direction of the maximum principal stress, which clarifies that controlling
the upper limit of drilling fluid weight is also a necessary countermeasure. The research and result may offer

reference for drilling before mountains.
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Fig.1 Geometric model and boundary condition
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Fig.2 Shear stress field before drilling(brightness illuminating
stress magnitude)
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Fig.3 Seepage field before drilling(brightness illuminating
seepage velocity)
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Fig.4 Shear stress field after drilling(brightness illuminating
stress magnitude)
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Fig.5 Seepage field after drilling(brightness illuminating
seepage velocity)
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Fig.6 Water head around hole(brightness illuminating water
head)

W, BEFEBRER, 1w s T,
SHCWBLIIKIT, KA HPIRIR YT, XA
R T(@)~(F), TEEEA S A R ALK
o RN T b, TR T %07 1) BRI A
3.3 HHEIIEITHEIRER T

FHHR T B A AP f K 2 N v R A3
W, FERPFCAEBRIEMRT, WHE LRAE S
TheEg D T /K S hrsR B3R BT is Bt . 38 el
B O AT DL SO B B R, A T e
YR X RERS E IR, X LG 3 RP BT B i3
DU LAXE AN [F] B R s 2, R 3. #E
R TN ) AR, JEIRAE R AR, B
gL 8.

B RICE E HE i, AR A Y B RS R 5
FOLE 8(a). M L BT PG 3 MR,



BT W1

AR R, S L BER I T P A TR SRR AL T

© 2737«

(@ ¥HEHKAE Y 10m/d (b) FHEESFTEE AR 10 2m/d

(c) (d)

O] U]
K7 EEATEBIR - NG N BRI R
Fig.7 Collapse process of surrounding jointed rock masses
along with hydro-stress coupling
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Table 3 Different seepage velocities on joint plane vs.
different drilling fluid plugging
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Fig.8 Influence of seepage velocity on joint plane on the
stability of borehole
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Fig.9 Influence of water head in the hole on stability of well bore
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Fig.10 Comparison of two kinds of collapse surrounding
borehole
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Fig.11 Profile of Huoerguosi structure before Tianshan Mountains
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