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KEYWORDS ABSTRACT
Hydraulic Fracturing
Injection Fluid A new apparatus which allows laboratory Hydraulic fracturing experiments
Borehole Diameter under true triaxial compression was developed at Shahrood University and
Breakdown Pressure laboratory hydraulic fracturing experiments were conducted to investigate the

dependence of breakdown pressure upon two factors which could influence

the use of the hydrofrac technique for in-situ stress determinations namely:

the viscosity of fluid and borehole diameter. Therefore, in this study, by using

the new apparatus was examined if the fracture pressure will change with

viscosity of fluids and borehole diameter. In this regard, Some 300 mm cube
specimens of concrete were made and used in this study. It should be noted that, three steel rods of 30, 50 and 80 mm
outer diameter were buried for a simulated borehole in the specimens. Meanwhile, 3 types of Hydraulic oil (46H, 68H
and 100H) were injected to boreholes of different diameters. In this study, to examine the effect of viscosity of
fracturing fluid and borehole diameter on hydraulic fracturing breakdown pressure, some tests were conducted. Results
show that breakdown pressure decreases with increasing borehole diameter and also there is an inverse relationship
between breakdown pressure and viscosity of fracturing fluid. In other words, it decreases with increasing viscosity of
fracturing fluid.

Summary

A new apparatus which allows laboratory Hydraulic fracturing experiments under true triaxial compression was
developed at Shahrood University and laboratory hydraulic fracturing experiments were conducted to investigate the
dependence of breakdown pressure upon the viscosity of fluid and borehole diameter. Results show that breakdown
pressure decreases with increasing borehole diameter and also there is an inverse relationship between breakdown
pressure and viscosity of fracturing fluid.

Introduction
Hydraulic fracturing is the best known method for determining the magnitude and directions of the principle horizontal

in situ rock stresses in the subsurface. Fairhurst was the first to introduce the application of hydraulic fracturing in
determination of the in-situ stress. Today, hydraulic fracturing is used as a method to stimulate oil wells and is also
known as a popular way to measure the in-situ stresses. On the other hand, many investigations were conducted by
researchers on the phenomenon as numerous parameters such as borehole diameter, pressure interval length and
viscosity of fracturing fluid affect the results of the implementation of the hydraulic fracturing. However, there are
vague hints about hydraulic fracturing method. As a result, more studies to determine the impact of various parameters
on the process, are required. These studies require design and construction of equipment and devices such as true three
triaxial apparatus.

Methodology and Approaches

In this study, by using the new apparatus was examined if the fracture pressure will change with viscosity of fluids and
borehole diameter. In this regard, Some 300 mm cube specimens of concrete were made and used in this study.

Some hydraulic fracturing experiments using hydraulic oil 46H, 68H and 100H as injecting fluids were carried out on
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cubical specimens of concrete with central boreholes of different diameters, under true triaxial stress conditions. The
effects of fluid viscosity and borehole diameter were investigated in this study.

Results and Conclusions
The results are summarized as follows:
e Breakdown pressure is dependent on the viscosity of fracturing fluid. It decreases with increasing the viscosity of
fracturing fluid.
In a constant fluid flow rate, increase in the breakdown pressure following decrease in the viscosity can be
attributed to the fact that low viscosity fluid more easily penetrates into the specimen requiring more pressure to
compensate for the pressure drop due to leaked fluid. On the contrary, a higher viscosity fluid can more effectively
transfer the pressure to the ambient rock to break it without considerable leakage.
As a result, the injection flow rate must be high enough if a fluid with low viscosity is used as the fracturing fluid.
e Breakdown pressure is dependent on borehole diameter and it decreases with increasing borehole diameter. This
behavior can be seen in other materials which is called “hole size effect”.

Many follow up researches can be suggested in this area. One of these researches which looks important, is the study of
the effect of flow rate, the results of which, in combination with the results of viscosity effect could be interesting.
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