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Nowadays, hydro-fracturing is critical for the
effective development of unconventional tight oil and
gas. Previous studies show that subsurface stress &
pressure, rock mechanics and fracturing fluid
controlled the fracture generation. However, there are
still some uncertainties about the distribution of
newly-generated subsurface fractures. Thus, it is
urgently needed to carry out precise fracture growth
characterization to provide reference for on-site
hydraulic fracturing.

The sample is the tight fine-grained arkose from
the Upper Triassic Yanchang Formation in the Ordos
Basin, which is the most successful tight oil play in
China. Micro-CT is used to scan the tight sand
samples at different pressures to simulate the whole
process of hydraulic fracturing. The pixel resolution
is 2.75um and the sample is a pillar with diameter &
length of 3mm. The porosity and permeability is
7.8% and 0.09mD, respectively. The pressure
increases along the axial direction from 0.6MPa to
4.0MPa, 8.0MPa, 12MPa and 14MPa finally.

The new observations and results are as follows,

(1) The growth of new fractures is positively
related to pressures. The initial fracture is observed at
the pressure around 8MPa, then it extends to form
abundant secondary fractures, and finally forms
complex and connected fracture network. The new
fractures ranges from 3um to 250um.

(2) New fractures are developed along the
pressuring direction, occurring along the boundary
between silica minerals and cements (i.e., calcite,
dolomite). Few fractures could cut through the silica
minerals, such as quartzs and feldspars. No obvious
connection between pre-existing pores and new
fractures is observed.

(3) From 4.0MPa to 14MPa, the sample extends
0.05mm, 0.12mm, 0.18mm and 0.27mm, and the
corresponding volume expansion is 3%, 8%, 12%,
and 19%, respectively.

In this study, 3D models of fractures at different
pressures are reconstructed by using CT in-situ
segmentation, which can show the dynamic
development of fractures directly. The results are
helpful to understand the origin and controlling
factors of new fractures, and can provide reference
for on-site hydraulic fracturing.



