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Fig.1 Relationship between the properties of
model material and the cement content
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model material and engine oil content
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Fig.5 Calibration curves of different testing instruments
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Fig.4 Structure of measurement instrument for
the relative displacement of structural planes
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Table 1 Mechanical behavior parameters of different
types of rock body .
E,/GPa  f  ¢'/MPa E,/MPa  f ¢ /MPa E—— I\I
I 25 1.50  2.19 83.33 1.50  0.007 3 SRR
| 18 1.40  1.59  60.00 1.40  0.0053 AR
] 10 1.15 0.99 33.33 1.15 0.003 3 |
v 5 1.00 0.60 16.67 1.00 0.002 0
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I I Fig.7 Schematic of the connection of testing
instrument and strain apparatus
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Fig.6 Model material blocks of different types
of rock body
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Techniques of Geomechanical Model Test and Engineering Application
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Abstract: The objective of the present study is to tackle problems in the simulation of rock body material and the
measurement of relative displacement of structural planes in geomechanical model test. Firstly the deformation
characteristics of different rock body materials was simulated and the composition and preparation method of rock
body model material were determined. It was found that the cement paraffin and engine oil were main factors con—
trolling the deformation characteristics of model materials of high medium and low performances. Refined simula—
tion using small blocks of different sizes was proposed for the rock materials with various deformation moduli. More—
over strain test technique was employed to develop a measurement instrument for the relative displacement of struc—
tural planes. In the test the strain changes of measurement points under different loading conditions were recorded
by strain gauges and the displacement process was obtained according to the calibrating coefficients of displace—
ment and strain obtained before the embedment. The research findings were applied to Xiaowan arch dam model
test and the results indicates that both the model material prepared in this study and the measurement technique for

relative displacement of structural plane meet the requirements of model test.

Key words: geomechanical model test; similar material of rock body; relative displacement of structural plane;

strain technique



