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Fig. 1 TIllustration of experimental device and

fracture geometric model
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Tab.3 Expressions and characteristics of solid
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Fig. 3 Morphological evolution of proppant pack under erosion
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Fig. 4 Outline evolution of proppant pack under erosion
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Influence of solid stress on proppant accumulation in two fluid modelling

ZHOU Hang-yu"', GUO Jian-chun', ZHANG Tao', CHEN Wei-hua?,
CHEN Yi-xin*, ZENG Ji*
(1. National Key Laboratory of Oil & Gas Reservoir Geology and Exploitation, Southwest Petroleum University,
Chengdu 610500, China; 2. Engineering Technology Research Institute of Petrochina
Southwest Oil and Gas Field Company,Chengdu 610017, China)

Abstract: Proppant transport in fractures is essentially a dense granular flow in a slot-shaped space.
Applying the two-fluid method in numerical simulations of a field-scale particle flow is promising. but
existing solid stress models cannot accurately describe the process of proppant accumulation. In this
paper,the morphological change of a proppant pack under flow erosion was analyzed experimentally,and
the important influence of cohesion on the change of the pack state was pointed out. Then,combined with
the simulated results of a proppant transport and the results of a suspension apparent viscosity test,the
influence of the particle radial distribution function on the solid kinetic pressure and the change trend of
total solid pressure were analyzed, and the change rate of the solid friction pressure with the particle
volume fraction was determined. Based on the granular matter theory and results of a direct shear test,
the cohesion of the proppant pack was considered in the frictional viscosity model. The results show that
the improved solid friction stress model can capture larger angles of the accumulation and settlement

profiles,and correctly simulate the process of proppant accumulation.

Key words: slickwater f{racturing; proppant pack; two-fluid method; radial distribution function; solid

friction stress
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