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Numerical Model of Self-propped Fracture Closure Based on 3D

Simulation of Fracture Surface

Lu Cong'” Luo Yang' Guo Jianchun' Huang Chuhao®
Zhou Guangqing® Wang Jiandong® Liu Yanhui® Shan Xin®

1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University , Chengdu 610500
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology . Chengdu 610059
3. Oil and Gas Exploration Management Center , Sinopec Shengli Oil field Company, Dongying 257001

Abstract The closure process of unpropped fracture in shale under in situ stress has a significant effect on
the eventual well production, but the existing numerical simulation methods of unpropped fracture closure
do not consider the real rough surface and plastic deformation of rock. In this paper, a 3D simulation
method based on laser scanning was established to construct the unpropped fracture surface numerically. A
contact and deformation model of unpropped fracture was built with the consideration of rough surface and
plastic characteristics, and its average error is 9. 4%. On this basis, the changes of stress state, flow
channel and residual width in the closure process of unpropped fracture are analyzed, and the effects of
surface roughness, slippage degree and mechanical properties on the closure process are explored. The
results show that unpropped fractures with high roughness, large slippage degree and high Young’s
modulus usually possess high residual width. For shale of deep Longmaxi formation in south Sichuan,
China, simulation results show that the unpropped fracture retains a residual width higher than 0. 7mm

under 60MPa closure stress, which should serve as considerable flow passages for oil and gas in shale.
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