% 39 7{3/& A ya h a3 ix e R Vol. 39 No. 4

2011 %7 A PETROLEUM DRILLING TECHNIQUES Jul. , 2011
CHEFFEP doi:10. 3969/j. issn. 1001-0890. 2011. 04. 017

B I X F PRI 8 K T 3 5 £ B3 R 5 i ) S {EL AR UL 5

Freg',Bmy,. X FEL R R RS, 2K e

(L R E A0 R CRE RO A7 LA A BE - INARZRE 25706152, w1 E A% CRZO T AL S3d (5 R4 BE IR AR E 25706153, Hi[E
AL EA 3 28 RR G W FEBE - AR ZRE 25700054, H [ A7 AR A3l F 23 24 RIS R R - I ZR B0 256600)

W OE A AT B AT IR M R il T R K ALAR IF PRME R B I R AT T B B AT S OB R BLAR 45 A 3R K
B R v ML — ) A .45 8) LS DYNA AR A S AR A4 M ARGENBRFEEL XL, 25 THABREREL
B AR, ZEA TR GE ZHRG A PR BRI FEA F RS AEA 3 MR, AR AT B A
BATIRGE A R omh B AT TR R AR A T B R X B B B G AR R W BB A BN SRS B o B ) F Rk, AT
BMMERBATT oM., SREAN ERRFELES T R EHEMNFALEIAATHEAT . MAEREMNE X,
B 25 4R 4 3 R 3k JE A b, S5 RS B b xF TR B MR — A E B AR AR L B R 3G K K

KR A EH BIEELEL B RE KA HFHER

b E4HES . TE3S7.3 X HEEFRIRAD : A NEHS:1001-0890(2011)04-0081-06

Numerical Simulation for the Influence of Confined Pressure on the

Damage Scale of Explosive Fracturing Inside Wellbore

Wang Jingyin' . Cheng Yuanfang', Liu Fang’., Wen Shengkui’, Li Qinghua*

(1. College of Petroleum Engineering , China University of Petroleum , Dongying , Shandong ,257061, Chi-
na;2. College of Computer & Communication Engineering , China University of Petroleum , Dongying, Shan-
dong, 257061, China; 3. Oil Production Research Institute, Shengli Oilfield Branch, Dongying, Shandong .
257000, China ;4. Binnan Oil Production Plant ,Shenli Oil field Branch , Binzhou,Shandong ,256600,China)

Abstract: Considering the current difficulty of using the field test method to analyze the influence of confining
pressure on the damage and failure scale of explosive fracturing inside wells,a numerical model of explosive fractu-
ring inside wellbore has been established based on the lab explosive fracturing test and the finite-element analysis
module, LSS-DYNA. The numerical model includes three components: the surrounding rock damage mechanical
model, the explosion mechanical model and the coupling medium model. On the basis of the verification of model ac-
curacy, the numerical simulations were conducted to determine the influence of explosive fracturing inside wellbore
on the surrounding rock under the confining pressure. At last, the simulation result was analyzed using rock damage
mechanics. The results showed that,with the increase of the confining pressure,the decay rate of rock damage ac-
celerates and the damage area becomes smaller under the same condition of explosive amount, rock properties and
the charging structure. For the same location inside the surrounding rock,the damage caused by the explosion de-
creases with the increase of confining pressure.
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Fig. 1 Structure of the sample
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Fig. 2 Fracturing distribution after the test
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Fig. 3 Finite element model
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Fig. 4 Damage distribution on the top of the

model at termination time
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Fig. 5 Damage distribution at different confining pressure
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Fig. 6 Radial damage distribution in different angles
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