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Dynamic analysis for fracturing progress by detonation gas

LINing', CHEN Li-jing', ZHANG Ping’

(1. Geotechnical Engineering Institute, Xi'an University of Technology, Xi’an 710048, China; 2. Geotechnical Engineering Institute of
Hunan University, Changsha 410082, China)
Abstract: When detonation gas pressure acts on crack surface of an oil well, the surrounding rock is subjected to dynamic
response, and gas pressure varies with fracturing process, then the fracturing process is influenced by gas pressure variation.
Special crack element was used in the proposed model to simulate the opening and closing process of crack. Such a dynamic
FEM equation involving contact problem was solved by Newmark method, and the proposed gas distribution function was also
considered. The numerical result shows: (Ddetonation gas had a major role in the fracturing rock comparing with elastic stress
wave; @crack growth velocity was smaller as the initial tectonic stress was greater; @)crack growth velocity was lager as the
initial crack length was longer; @crack initiated relatively later as pressure rose fast, which meant a slowly rising gas pressure
would produce a longer crack.
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Table 1 Results of fracturing under different initial stresses

HuR I EMPa T ARAIXS I 2 it PR K /m
5.0 5.0 3.32
25.0 77 1.16
45.0 16.8 0.85

4.3 FRWIARGERER R AT
I BRI CISTLYRRE) XA ik

SLEEATEER, WK 2 KK 4.
% 2 TRVIIAZIGECE TR RIER

Table 2 Results of fracturing under different initial crack length

YIS RAE I /M RIS N Z) /0 T REKSE/m
0.2 10.5 0.30
0.4 6.8 0.70
0.7 7.7 1.16
1.0 5.1 2.23
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Fig. 4 Fracturing under different initial crack lengths
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Table 3 Results of fracturing under different loading modes
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