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’ Tab.1 The gradation of sample with different rock contents
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Tab. 2 Microscopic parameters corresponding to different size particles
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Fig.4 The calculation results of 60 cmX 30 cm sample under different confining pressure

2.3 BREMNMRBRAMNEZANZMN

A LR T4 T 10 mm BYPORLIRR G SRR A 8RR a2, KB 5 i 1 5 foRE R R
FEFEA R & A i TSR AR fR G 00 . DB mT LUt B RE 5 A 8 00 38 0, S ] RS U e Al 2R 07 3243 ¥t
Pl /IS S B ANl ot B BGE S B S A RN 20 V6 oK 5 T B AR A R B S DR A L B R S T, — 0 — K BRi
R AT  Rn K R I & A i AR AE Ol . X2 A S S A e AN KT T 10 mm B PR £ H
I T 3k 42 R R T B A /NSRS K L JIURL 22 TR RE 25 1o 0 (3R 2) , 3 S50 B 1R 3R 7 /) o W B AR KL R 45 )
BARA M 48, 12~51. 3 kPa Ji/N % 6. 15~11. 58 kPa,

Kl 6 S 3 AN [ R B REFE AN [R) & 1 5 N BE R A i AR AR 0 . ANIEL R iT DU Y Bl & & A = A3, 3
Fofr RUSH30RE 1) P9 BE 48 A B M 0 K BN I R B R AR A3, Y& A /N T 6000 B, BRI M B & A1 i
FA) I 2 18 728 Ak, HE RMR BE AN BT s 2 & A /N T 60 Do I, P JEE AR AR AN LS L 48 MR B AN iR I < s 2
A RAE 6026 ~80 % DX [i] P I, P FE 48 £ 388 SO ST tn WY b A8 Ak, 3 W4 O 5 X & A i KT 80 Y0 I, PN R 4 A
AR G I 2R AR R R A AN AR A X ] R e/ 300 0°~31. 9T R F A K 43.5°~46.7°, i
JIG 3K Tl 2 B4 D PR AT DA UA 86 Ay < 2 Ay B A /0 i 5 DR O ok A b A B e sk =2 TR 7 AR S, B AR
TR R 1M, BRI s Y B ORI FE B U AR v, o ez () 7 A R A AR L R A D
HTPE B, WA EB, — I = IRO5 R BRI A R IZ LB B AR A L



%5 B, S W RERKBHERY ) F R ERE R A K 45
3 ARRTHHERRERLCE
Tab. 3 The test results samples with different sizes
B R R o 25/ %
AR R TR/ % KiERIJ/(kPa) PIEEHE AR/ ()
100 kPa 300 kPa 500 kPa 1 000 kPa

0 51.3 31.9 0. 54 0. 24 0. 20 2. 06
20 45.8 33.5 0.78 1. 35 2.32 4.63
40 36. 83 34.3 0. 55 0.59 1.61 3. 85

60 cm X 30 cm
60 23.7 35.4 0.12 0. 44 1.29 2.28
80 18. 23 35.2 —0.50 0.31 0.99 1.71
100 9.67 43.5 —2.41 —0.97 —1.27 0.28
0 51.3 31.9 0.49 0. 29 0. 81 2.09
20 45. 8 33.5 0. 85 1.11 1.99 4. 40
40 36. 83 34.3 0.49 0. 82 1. 34 3. 06

65 cm X 32.5 cm

60 23.7 35.4 0.003 0. 44 0. 84 2.43
80 18.23 35.2 —1.35 —0.85 0. 48 1. 29
100 9.67 43.5 —0.24 —0.064 0. 60 0.22
0 50. 00 31.8 0.59 0. 46 0.74 2.05
20 37.58 34.3 0.09 —0.23 —0. 84 —0.54
40 33.1 35.0 0.08 —0.51 —0. 64 —0.53

70 cm X 35 cm
60 25.71 33.1 —0.91 —1.69 —0. 64 —0.74
80 19.43 38.0 —0.35 —0.52 —1.01 —0.06
100 11. 58 46.0 —0.21 —0.02 —0.29 0.74
0 51.06 30. 6 0. 49 0. 49 0.51 2.08
20 36. 34 33. 6 0.67 1.13 1.99 4. 05
40 30. 35 29. 8 0.08 —0.15 —0.13 —0.17

75 cm X 37.5 cm

60 27. 84 32.9 0. 28 —0. 27 1.17 2. 14
80 19. 88 37.6 —0. 26 —0.09 —0. 60 1. 86
100 9.02 47.6 —2.89 —0.07 —0. 36 0.98
0 48.9 31.8 0.45 0.58 0.75 1. 89
20 35.11 30.0 0.10 —0.57 —0. 36 —0.62
40 28.18 31.5 0.08 —0.79 —0.57 0. 66

80 cm X 40 cm
60 25. 47 32.7 —0.73 —0. 46 —0.33 —0.06
80 12. 26 36.7 —1.03 —0.69 —0.57 —0. 24
100 8.78 46. 7 —0.37 —0.05 0.31 1. 37
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Fig.5 The cohesive force of sample with Fig. 6 The internal friction angle of sample with
different rock contents different rock contents
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Fig. 7 The cohesive force of sample with different size Fig. 8 The internal friction angle of sample with different size
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Resources, Environment and Ecology in Three Gorges Area

Numerical Test of Colluvium’s Mechanical Properties in Three Gorges Reservoir Based on
Discrete Element Method

TANG Hongmei, YAN Zhaoqi, CHEN Hongkai
(Institute of Geotechnical Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Due to the deformation and failure of colluvium in Three Gorges reservoir, a large numerical triaxial shear test was estab-
lished to simulation the colluvium’s mechanical properties based on discrete element method PFC3D. The sample’s rock contents in-
cluded 0%, 20%, 40%, 60%, 80% and 100%. In addition, the sample’s size included 60 cm X 30 cm, 65 cmX32.5 cm, 70 cm X
35 cm, 75 cm X 37.5 cm and 80 cm X 40 cm. The simulation results showed that the colluvium’s cohesive force decreased along with
the increase of rock contents as a approximately linear relation. The internal friction angle didn’t change when rock contents less than
40% , increased when rock contents more than 40% less than 60%, increased rapidly when rock contents more than 60%; The
sample’s cohesive force with same rock contents decreased along with the increase of sample’s size and the degree of decrease reached
the maximum when the rock contents was 40%. The sample’s internal friction angle didn’t change when rock contents was 40% ,
decreased when rock contents was 20% ., 40% and 60% . increased when rock contents was 80% and 100% along with the increase
of the sample’s size; The colluvium samples’ volume would increase under “low rock contents and high confining pressure” and de-
crease under “high rock contents and confining pressure” when destroyed. It is proved that colluvium’s mechanical properties in the
three gorges can be simulated accurately by PFC3D.

Key words: colluvium; triaxial shear test; discrete element method PFC3D; rock contents; sample size; mechanical properties;

Three Gorges reservoir
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