
Accepted Manuscript

Experiments and analysis on hydraulic sand fracturing by an improved true tri-axial
cell

Peng Tan, Yan Jin, Bing Hou, Xiaojin Zheng, Xiaofeng Guo, Jie Gao

PII: S0920-4105(17)30709-X

DOI: 10.1016/j.petrol.2017.09.004

Reference: PETROL 4247

To appear in: Journal of Petroleum Science and Engineering

Received Date: 18 February 2017

Revised Date: 1 September 2017

Accepted Date: 6 September 2017

Please cite this article as: Tan, P., Jin, Y., Hou, B., Zheng, X., Guo, X., Gao, J., Experiments and
analysis on hydraulic sand fracturing by an improved true tri-axial cell, Journal of Petroleum Science and
Engineering (2017), doi: 10.1016/j.petrol.2017.09.004.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.petrol.2017.09.004


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Experiments and Analysis on Hydraulic Sand Fracturing by an 
Improved True Tri-axial Cell 

Peng Tan a, Yan Jin a, *, Bing Hou a, Xiaojin Zheng b, Xiaofeng Guo a, Jie Gao a 
aState Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum, 

Beijing 102249, China 
bDepartment of Petroleum and Geosystems Engineering, University of Texas, Austin, TX 78712, 

USA 

Corresponding author: jinyancup@163.com.  

Abstract: In this paper, a hydraulic sand fracturing physical modelling experimental equipment is 

designed, in which different pumping stages are considered, and pad fluid, sand-carrying fluid, 

and displacing fluid are continuously injected into the core following certain ratio. Then, hydraulic 

sand fracturing experiments are conducted separately in the natural coal and shale specimens 

using this equipment. The characteristics of proppant migration and distribution and their 

influences on the initiation and propagation of hydraulic fractures are investigated. The testing 

results show that fracture morphologies after hydraulic fracturing in coal and shale have 

significant differences. Hydraulic fractures in the coal are affected by cleats, while the progation 

of hydraulic fractures in shale is mainly influenced by natural fractures. Almost all the proppants 

are distributed around the wellbore. The migration distance of proppants is limited. When there 

are natural fractures around the wellbore, proppants can plug the natural fractures. Secondary 

fractures will occur in the shale, and multiple fractures are formed. The practice shows that based 

on the restoration of field fracturing process, this equipment can be used to analyze the initiation 

and propagation of hydraulic fractures in sand fracturing.  
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