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Abstract: The large-scale shaking table model test is an important means to study the dynamic re-
sponse and failure mode of slopes; selection of similar materials is the key to the success of the
test. Two types of representative slopes in the loess region were taken as research objects, based
on laboratory soil dynamics tests conducted on undisturbed soils of loess landslides. Different
mixture ratio methods of similar materials with six different similar ratios are proposed. Parameters of
similar materials under the condition of two similar ratios were analyzed by quantitative outline. Accord-
ing to the constraint of similar criteria, an evaluation system for material similarity of soil slopes in large-

scale shaking table tests is proposed and then optimized by fuzzy mathematical theory.
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Table 1 Dimensional analysis table

B A B4 0 g ¢ E G - a t A
M 1 0 1 1 1 1 0 0 0
L -3 1 —1 -1 —1 —1 1 0 1
T 0 —2 —2 —2 —2 —2 2 1 —2
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Table 2 Similarity parameters under different similarity ratios
S S E
HULEE L c, c. c, C, C. Ce Ce Co C, o C Ca
15 10 1 1 1 1 1 10 10 10 10 1 V10 1
20 20 1 1 1 1 1 20 20 20 20 1 V20 1
25 25 1 1 1 1 1 25 25 25 25 1 V25 1
30 30 1 1 1 1 1 30 30 30 30 1 V30 1
50 50 1 1 1 1 1 50 50 50 50 1 50 1
100 100 1 1 1 1 1 100 100 100 100 1 V100 1
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Table 3 Static strength test results of loess in Sunjiagou and Shanzidun

HURFE Hi 1 WAEWE/m y/(gecm?) Ya/(g s em™?) /% C/kPa 0/
INF 4.0 1.47 1.31 11.8 30.38 29.54
TS24 5.0 1.34 1.28 5.04 43.45 32.53
L3 10.0 1.36 1.30 4.25 45.46 34.62
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Table 4 Dynamic strength test results of loess in Sunjiagou,Jingning

R b4 Ya w Olc e +HSH VIR S B E,
/m /(g cm™3) /(g ecm ?) /% /(kg+cem 2) /(kg+cm ?) axX1073 b /(kg+cm ?)
4.0 1.47 1.31 11.8 0.576 0.340 1.72 1.061 581.4
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Table 5 Dynamic strength test results of loess in Lanzhou new district

R Y Yd ® o1 O3 TS WItRZ HPER A E
/m /(g +cm %) /(g e cm™?) /% /(kg+ em™?) /(kg+ cm™2) axX1073 b /(kg+ cm %)
4.0 1.47 1.31 11.8 0.576 0.340 1.72 1.061 581.4
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Table 6 Main material indexes of model soil and prototype

soil (similarity ratio:1 : 10)
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SRR AE 1.35CE¥{ED 44,45 33.58
H#Fr{E 1.35 4.445 33.58
PR 1.32 -
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Table 7 Main material indexes of model soil and prototype

soil (similarity ratio:1 : 20)
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ER7YEEN 1.35 2.22 33.58
b 1.32 - -
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Table 8 Raw material name and performance
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Table 9 Options for similar ratios in destruction tests
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Table 10 Preliminary design of ratio test scheme

based on orthogonal design

REHES HWRA/U WEB/U% WERC/U% WED/Y%
R 1 55 0 0 5
B 2 55 5 5 5
W5 3 55 10 10 5
5 4 55 15 15 5
K 5 55 20 20 5
B 6 65 0 5 5
5 7 65 5 10 5
55 8 65 10 15 5
R 9 65 15 20 5
w5 10 65 20 0 5
K 11 75 0 10 5
e 12 75 5 15 5
W 13 75 10 20 5
K 14 75 15 0 5
{5 15 75 20 5 5
16 85 0 15 5
W 17 85 5 20 5
5 18 85 10 0 5
X 19 85 15 5 5
5 20 85 20 10 5
W 21 75 0 20 5
s 22 95 5 0 5
5 23 90 10 5 5
W 24 85 15 10 5
W5 25 80 20 15 5
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Table 11 Similar material ratio schemes and shear strength with orthogonal design

RKEgs W E/% HEAAOH/ % BEK/ Y% AR/ KEHEW/ Y% RS /kPa WNEEM/C) HE/(geem )
5 3 49.5 5.5 35 5 520 H D 21.41 24.59 1.35

R 8 58.5 6.5 15 15 52 % Ham 9.92 37.24 1.30

R 13 50 25 0 20 502 % Hi 6.59 34,80 1.19

5 18 76.5 8.5 10 0 502 % Hid 7.53 27.99 1.39

R 23 81 9 0 5 52 % H D 9.59 31.98 1.35
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Table 12 Similar material ratios (unit: %)
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Table 13 Direct shear test results of similar materials
X G 5 w/%  FEMAH/ % BEK/ Y% AR/ KEHEW/Y% BRI /kPa NEEEM/ () EE /(g em )
Btk 1 50 20 5 20 502 % HiD 8.44 44.98 1.32
i Lt 2 50 15 10 20 502 % HD 6.23 36.70 1.31
fit Lt 3 50 10 15 20 502 % H 6.28 37.68 1.31
fic kb 4 50 15 15 15 52% Hi 2.99 35.72 1.35
Btk 5 50 15 20 10 52 % HiD 7.95 34.75 1.35
Btk 6 50 15 10 15 52 % HD 3.70 32.63 1.35
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