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Design of mini multipoint extensometer in geomechanical model test
of cavern group and its application

ZHANG Qian-bing, ZHU Wei-shen, LI Yong, SUN Lin-feng, ZHANG Lei

(Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China)

Abstract: Geomechanical model tests play important roles in stability analyses of large-scale underground cavern groups. However,
the application of this type of test was restricted by a number of factors, in particular the measurement of physical quantities during
the test. A large-scale geomechanical model test was conducted under three-dimensional stress state. To measure small displacements
in the surrounding rock masses, a mini multipoint extensometer measurement system was developed. The variation process and
regular curves of the displacements of surrounding rock masses during excavation can be obtained. In addition, 3D numerical
simulation was performed to simulate the whole process of the physical model tests. The comparison between experimental and
numerical results leads to conclusions on the stability of the underground cavern group. The study shows that design and application
of the mini multipoint extensometer measurement system have achieved satisfactory results.
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Fig.1 The structural steel frame for model tests
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Table 1 Comparison of physical parameters between
prototype rock and modeling material (average values)
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of underground cavern group (unit: mm)
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Fig.3 Working principle of a mini multipoint
extensometer measurement system
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Fig.5 Layout of mini multipoint extensometers
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Fig.7 Measured deformations near upstream
side wall of main power house

028 - 10

0.24 — 11

0.20 A
0.16 12

0.12
0.08
0.04
0.00

0 2 4 6 8

A7 % /mm

10 12 14 16 18 20 22
THELY

B8 Rl Tl
Fig.8 Measured deformations near downstream
side wall of surge chamber
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Fig.9 Model for numerical simulation
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