5538 45 1 ) Cs K ¥ il Vol.38 No. 1
20134 1 A JOURNAL OF CHINA COAL SOCIETY Jan. 2013

XEHS:0253-9993 (2013)01-0085-06

E F Hoek—Brown ENRREPEESHHIPIHEE S
S SR o #T
k' EAM AR B2 glER

(1. PEAMKRFE(ER) #iz 58K THEYR, ILEK 5 266580;2. FEAMER 45 TR AP, L5 100097)

i B ANZSEHEEREAHTT KRB FERRIFEEEGEEFSF TR BEFIE, A
Hoek—Brown /&R A AR IR-FH &4 RET AT IRAFBBRR F2GRIBEEFRIIFE A BA
et S o ik AR BB IR B B IR 0 £ A B W R IR IRAT GSIME EH G ) £
BARIBRAFBER FE, AFZR3EPD-095 HF A6, 50 TIRFBLEEIIREABBBEERE
MR ZAN AT IHREARBREREY B F 0 TAHE, ERAN, S TRAKBMR
R F124 FRF1209 1.5 450, PD-095 333 E H 5 % 14 4 R & Hoek —Brown /£ ]  Mohr—Cou-
lomb /4 W) 304 25 R 5 5 4K 6. 52% ,4. 66% ; i/ TRAFBRR FZGIER b Y
ik, FRIBEA THE B EA SR BEIRFCSIMBERARF DML Z,

K18 : Hoek—Brown JEN] iR B R R A BN, BHR F 12

HE 5 ES . TU4S XERAREAD: A

Elasto-plastic analysis of collapse pressure for deep coal seam
drilling based on Hoek-Brown criterion
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Abstract ; Elasto-plastic characteristics of deep coal seam at Pingding region in Qinshui Basin was determined under
the effect of high confining pressure using triaxial compression test. Taking Hoek-Brown criterion as the limit equilibri-
um condition, elasto-plastic calculation method of collapse pressure for deep coal seam was derived based on plastic
zone radius, and influence factors which control wellbore collapse were obtained, including Geologic Strength Index
( GSI) ,non-uniform stress coefficient and engineering allowable plastic zone radius. Taking CBM well PD-095 in Ping-
ding region as an example , the elasto-plastic results of collapse pressure were compared with elastic results, and the re-
lationship between collapse pressure and influence factors was analyzed. The results show that the elasto-plastic results
of collapse pressure decrease 6.52% ,4. 66% than the elastic results of Hoek-Brown criterion and Mohr-Coulomb cri-
terion when the plastic zone radius is 1. 5 times of wellbore radius;the elasto-plastic results of collapse pressure de-
crease with the increment of plastic zone radius and the descendent of the stress non-uniform ;minus power function re-
lationship between the collapse pressure and the GSI value is presented.
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Table 1 Test results of coal samples under different

confining pressure

- il He/ 2N AR o~
MPa J/MPa H/MPa
PD-5-H-1 0 32.50 2 655. 50 0.29
PD-6-H-1 0 32.05 2703. 74 0.32
PD-4-H-3 3 48. 69 3994.23 0. 34
PD-4-V-5 3 41.25 3755.23 0.37
PD-4-H-4 6 53.95 4 449.33 0.35
PD-4-V-8 6 60. 74 4394, 42 0.37
PD-4-H-2 9 64. 82 4707.03 0.36
PD-4-V-4 9 63.37 4719. 87 0.37
PD-4-H-5 12 70. 10 5 265.92 0.36
PD-4-V-1 12 75. 44 5324.36 0.38
PD-6-H-3 15 80. 19 5512.19 0.36
PD-4-V-9 15 85.52 5 498. 45 0.38
PD-5-H-3 20 96. 79 5 829.34 0.35
PD-5-V-4 20 89.77 5924.70 0.36
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Fig. 1 Principal stress difference-stain curves of coal

samples under different confining pressure
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Fig. 2 Stress analysis of coal seam wellbore
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Fig. 4 Relation between collapse pressure and GSI value under

the condition of allowable plastic zone radius
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the condition of non-uniform stress coefficient
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