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Collocation method of model soft rock with consideration of
relationship of dynamic stress-strain and shear wave velocity

WANG Zhijia' , LI Honglei', LI Shengmin', WU Zuoju*, DUAN Shusu', XIE Peng'
(1. School of Civil and Architechture Engineering, Hainan University, Haikou 570228, P. R. China; 2. School of Civil
Engineering and Architecture, Southwest University of Science and Technology, Mianyang 621010, Sichuan, P. R. China)

Abstract ; Based on the similar principle of model tests and characteristics of soft rock in-situ, a new kind of similar
material of soft rock which consists of clay, barite powder and gypsum is developed to simulate dynamic
characteristics of prototype soft rock. Orthogonal test is carried out, and influential patterns of ingredients content
on density, initial shear modulus G, and reference strain ¥, are achieved via variance and range analysis method.

Based on the results, an ultimate proportioning test is conducted. The test results indicate that the proportion of
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blanc fixe imposes primary effect of density of similar material. Reference strain 7, increases as the content of

gypsum increases and decreases as the content of clay increases, Initial shear modulus G, of similar material

decreases as the proportion of clay increases, while increases as the proportion of barite powder or gypsum

increases. The relationship between dynamic stress and dynamic strain and shear wave velocity of the similar

material shows great consistence with that of prototype.

Keywords: soft rock similar material; dynamic stress-strain relationship; shear wave velocity; orthogonal

test; initial shear modulus; reference strain
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Table 2 Relevant parameters of prototype and

similar material of soft rock
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Table 3  First orthogonal test results of similar material proportion

ww B/ G/ ]
HE (kgem d) " MPa Correl
1 2.355 0.001 833 18.5 0.925
2 2. 423 0.001 873 22.5 0. 898
3 2. 473 0.001 953 24.2 0. 822
4 2.512 0.002 071 28.6 0. 787
5 2,371 0.001 793 18.7 0.972
6 2. 393 0.001 845 23.9 0.921
7 2. 441 0.001 925 21.3 0. 858
8 2,527 0.001 79 22.7 0. 863
9 2,313 0.001 773 20. 4 0.914
10 2.371 0.001 853 21.8 0. 877
11 2. 447 0.001 662 19. 4 0. 924
12 2. 488 0.001 91 20,9 0. 868
13 2. 300 0.001 83 20. 2 0. 935
14 2. 367 0.001 707 17.6 0. 882
15 2. 417 0.001 819 19.7 0. 926
16 2. 458 0.001 868 23.2 0. 891
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Table 6 Range analysis of reference strain
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Table 10 Proportioning test
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1 23. 45 19. 45 19. 55
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Table 9 Variance analysis of initial shear modulus
- ?z?é? Fi’ﬁ% Lﬁ}’lﬁé# .
Rl Rl iSRS
it 8.115 5 2.705 2 1.000 9
il Ak 7.8555 2.618 5 2.7027  0.9689
HE 8.3530 2.784 3 1. 030 2

i DA AT 26h OB R Y
AU KL B 400 463 30 B VI AR G ) 52 W R 5 0 W)
o g T SN A% DR EO AR LA R 4 Bl
BIYIFRAR G (R  ARGE R 9 AR Gl HURE A
RO HTIEL A 6 Bran . AT LA HY AR URT R BT 4R
BN VIR G BEFE B 25 RS I 52080/ N 9
S, BB T A0 R R R R A T R Y
(LI

5 ALK

FETE 1 YIRS I A 1 45 TE FE B RS 2
HIAE v 5 G B T AR B A B0 IR 5 )RR
G S M R B, RIS 1 UROE SIS P e F 45 21
5 HAREC LU B BOM T R TC LU AE R IR T L . AR
Pk s 5 10 1 BOK L BRI A AR 24

IR0 2 EL it AR aH
1 7.6 1.9 2.95
2 7.6 2.0 3.0
3 7.6 2.1 3.05
4 7.6 2.2 3.1
5 7.7 1.92 3.0
6 7.7 2.0 3. 05
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10 7.8 2.0 3.1
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13 7.9 1.9 3.1
14 7.9 2.0 2.95
15 7.9 2.1 3.0
16 7.9 2.2 3.05
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Table 11 Proportioning test results

Vr Ginax/MPa Correl

HE  (kgem )
1 2.389 0.001 854 18. 8 0. 953
2 2.395 0. 001 848 19.1 0. 960
3 2.413 0. 001 868 19.7 0. 942
4 2.424 0.001 873 20. 4 0.937
5 2.384 0. 001 826 18.5 0.972
6 2.393 0.001 851 19.3 0. 956
7 2.407 0. 001 848 20.1 0. 960
8 2.418 0. 001 84 19. 4 0. 965
9 2. 381 0. 001 806 18.7 0. 994
10 2.390 0.001 82 19.6 0. 988
11 2.405 0. 001 809 18.9 0. 991
12 2.412 0. 001 817 19.3 0. 990
13 2.377 0. 001 806 18.8 0. 993
14 2. 386 0.001 798 18.1 0.983
15 2. 401 0. 001 814 19.2 0. 993
16 2. 407 0. 001 823 19.6 0. 985
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Fig. 7 Curves of dynamic stress-strain of soft

rock prototype and similar material
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