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Fig. 2 Nonlinear stress-strain
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Fig.4 Schematics of experimental device and the container
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Fig.5 Diagram and picture of the container after change the size
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Fig. 6 Relationship of vertical stress o. and vertical strain e. of 6mm glass ball in 180mm X 180mm X 180mm container
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Fig. 7 Equivalent stress-strain curve of 6mm glass ball in 180mm X 180mm X 180mm container
B8 R ~T 0 BUAL AL 42 X B 47 B o 1% S 50 3 i 9 32 00 fF 5

T B FEAS TR RS B 2 g AN [ KL A ) AL X 0RE A o 561 2 B 3 iy o R AT AT Al S 6 - — i
S AE AR [A] RS ) S5 36 25 A HLBECSE AN ) A2 B SR A BT 5 5 — ol 2 A 135 JBURE A B BOREAR A AL L B S0 2
A R X I PR B 3 Bt T AR 1.3 2 Fros B SEER T SO 5
F 1 SBAER R .
BORLAR AN [7] 1 114 592 36 77 58

Experimental scheme of the same container
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Tab. 2 Experimental scheme of the same ball

Tab. 1

size and the different ball diameters

diameter and the different container sizes

SEGRSE | BEEEERRIAR | SOk H TR AT Limm) | BFEERR R d(mm) | #ALEH (L/ D
RS Lmm) | dGmm) | (L/d) 50 5 10
120 3 40 100 5 20
120 6 20 150 5 30
120 12 10 200 5 40
250 5 50
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Fig. 8 Stress-strain curve of the with different diameters in the 120mm container
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Tab. 3 Elastic modulus of granular medium with Tab. 4 Elastic modulus of granular medium with
different diameters in the 120mm container 5mm diameter in containers with different sizes
WAL | MR | AR SR | PR | B
d(mm) E(MPa) | (L/d K Llmm) | E(MPa) | (L/d
3 264 40 50 291 10
6 285 20 100 273 20
12 297 10 150 269 30
200 217 40
250 201 50
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Fig. 9 Stress-strain curve of the granular medium with 5mm diameter in containers with different sizes
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Measurement Method and Device for Elastic
Parameters of Granular Medium

MA Fang-yuan', LIU Cheng-lin', SU Yu', SHI Qing-fan’, WANG Hong-tac*, MA Shao-peng'
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China; 2. School of Physics, Beijing Institute of
Technology, Beijing 100081, China; 3. Institute of nuclear and new energy technology, Tsinghua University, Beijing 100084, China)

Abstract: A simple experimental method was developed for elastic parameters measurement of
granular medium. Based on this method, an experimental device was designed and processed.
Equivalent modulus elastic and Poisson’s ratio of granular medium can be obtained from the load and
displacement captured in both vertical and one of the horizontal directions during loading and
unloading along the vertical direction. Using this device, elastic parameters of glass pebble-bed with
different sizes were measured in this size adjustable container. Size effect in experiments was taken
into account, and the effect of container size and granular diameter on elastic medium parameters were
analyzed respectively.

Keywords: granular medium; elastic parameter; size effect



