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Fig. 1  Granular composition of gravel soil Fig. 2 Test results of gravel soil
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1.2 AEEBLER

BT =g R, L60% A, 7% SKFE—LUNBIR G T EUERL, T H
I S PRI e MBI R 22, BUE AR R SF SRR K/ R AT R RS, B
I, BRSPS R AR 101 mm, 55 B 200 mm BORAEAR 5 52BR =R s ke R 3k,
BEFDL R R S R PRl (AR ), AR A R DL 45 R AR A A e A S —
WEERCE M E b, FERF B AT RCR S ok A: i Bz T %, B 5 Hh /N T 2 mm
FARRI S —F 2.5 mm A8, 2 ~5 mm MINIFH 2.5 ~5 mm 0B, SXFERESCR T3H5EHLES
TR BRI, SO R T IR R R EOR . BUERTSIRL A BAR L BC A B 1,

R ERIRESINEREX L

Table 1 ~ Comparison of simulated grading and sample grading

=AU RS R g i BB ARTAUBLAY RS 2 i
REER F/mm Fife/mm R/ % AR R SF/mm K/ mm S/ %
20 ~ 10 21.72 20 ~ 10 21.72
10 ~5 20. 19 10 ~5 20. 19
101 x200 101 x200
5~2 18. 09 5.0~2.5 18. 09
<2 40 2.5 40

AT BT AR XA S SR AR 22 Gl AR o T S8 PR AT - A BT AR K/ MRAS
KO, XA et A TR — e R, AR 2 B e A sk A R A AR B EA h E
FENRIRAVE A Y, BARBBUEIRTT N I -0 B K R, (H S LBRIENA —E 20, i ECR
WAME, ARSCHEFRA R Fish BB LR 14T Z ORI &, AR B A R A=l 55 U1 5 ek
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Fig. 3 Law of crushed stone formation Fig.4  Simulation model generation
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Fig. 5 Parameter calibration and verification
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Table 2 The calibration parameters

2R X (AT SR
W I md_Ec 4.5¢6
SEATR G pb_Ec €7
R md_dens 2600
R 3 7 1 BE kn 7. 2¢4.
ek i Wi B kn 4¢5
T 1) W JEE 55470 1 2 L kn/ks 0.8
Bk 25 1k 1m) 1 IE cb_sn_mean 1. 3565
Ao 2859 ) - 354E cb_ss_mean 1. 3565
SEATRE Sk ) A pb_sn_mean Ted
SRR EE Y 1] 1SR pb_ss_mean Ted

WS HOR B A TER
R T 2P B SR A P A S S AL S g S =t iR 2%, TR AL S
BN = I AR R T ¢ SN o (B (WK 3), MERTATFIEIIN ¢ ¢ 5N o
o [HAEF T, RN 14.3% M 7.45% , AR XA IEE N I R2ZEBA R (BK
49.18% ) . PEIMIN LAY S 80 Ry A 38, Bk AR BTy 7 B B A b S IR R A R B
AL
3 BUNBS5=#HRBIRESN

Table 3  Error analysis in simulation experiment and triaxial test

; WA s 10 3./ kPa }
FHH FEIJE 100 kPa  [BI/E 200 kPa  [BIJK 400 kPa HEBRI] o/kPa NIESRS o/(°)
= 501. 80 677.90 1119. 20 79. 89 30. 67
LA 52 56 466. 91 708. 41 1016. 43 91.33 28.38
R/ % 6.95 4.50 9.18 14. 30 7.45

2 #HR 53tk

WA P A B RARAR AN o) IR 5 e/ IVREAR AR ZE R, HLAZ ) B SE A5 1 PR
il o AT RE— B RTERE RONXE #E 47 LW B A R PR RO B2, DLSE N ELAR 101 mm e
200 mm [ AAE AWy BESC SR S FEA, A5 BB BOTEE &, S A [R] e BE R AR ) R
RTINS AT AT NP RN R X LSS, HAR T AL 4,

R4 HERMILAS

Table 4 Numerical simulation case combinations

2 B FE RS /mm . B RS/ mm

HAE =i HAR f=0is
BEE 1 50 200 B 7 101 100
R 2 70 200 i 8 101 150
ke 3 101 200 9 101 200
A 4 150 200 e 10 101 250
ke S 200 200 iFE 11 101 300
6 250 200 EE 12 101 350
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Fig. 6 Stress strain curve of different diameters
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Fig. 7 Stress strain curve of different heights
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Fig. 8 Deviatoric stress peak
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X AU It R A T AR I A W, AN [ atUARR A A s I 0 {7 6ot 7 A 1 A8 871 T 36 5
Mo b, HPrwIREdE &M, BRI, A AR/, BEE R AR SR, iR
i % IO AL (4 2 S K /NG B AT A R R A R — 5 B R AR A R (LA L5 5
KB ABIR, RS nIAL, RRARFEREE EE R 101 mm AR B KM, ZE TR, H
BB R, FREHRBEK, 400 kPa B F R 32 100 kPa B R BEH R LY 1,85 f5;
EAE 250 mm AR A Ry F(E, %%%E *H 5 Ak AR mw% 6 Won, ARIFEE TR
JEAE 200 ~ 250 mm i 0 (B (A W AR B8 K, 7E 12 BE DX IR, W 4K B AR ﬂFY*Eﬁ::Eﬁé%%Ujb
0.0912, 0.0587 . 0.0568, @Eﬁmmuaﬁﬁ%ﬁﬂﬁk Ui IR 7E 5 U0 3 A v AR i AR
ALY, A EEROK SRS e T 4

R5 TARAHEER TIEEERET

Table 5 Peak body strain under different diameter

A WA AR RS A WA {1 7 iz A
mm 100 kPa 200 kPa 400 kPa mm 100 kPa 200 kPa 400 kPa
50 0. 0264 0. 0481 0.0174 150 0. 0286 0. 02840 0. 03640
70 0. 0326 0. 0477 0. 0452 200 0.0113 0. 00983 0. 00282
101 0. 0568 0. 0587 0. 0372 250 -0.0021 -0.01360  -0.03350
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Table 6  Peak body strain under different height

R R W A by A5 R R WA s g A5
mm 100 kPa 200 kPa 400 kPa mm 100 kPa 200 kPa 400 kPa
100 0. 0279 0.0121 0. 0074 250 0. 0557 0. 0448 0.0912
150 0. 0379 0. 0309 0.0151 300 0. 0563 0. 0462 0. 0396
200 0. 0568 0. 0587 0. 0372 350 0.0133 0.0137 0. 0888
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Fig. 9  Cohesive force and inner friction angle
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SIMULATION MODELING AND SAMPLE SIZE EFFECT
ANALYSIS FOR GRAVEL SOIL TRIAXIAL TEST

DONG Hui'*, LUO Xiao’, LUO Zheng-dong”, WANG Zhi-chao’
(1. College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan, 411105, China;

2. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of
Technology, Chengdu 610059, China)

Abstract; Based on the size effect in the gravel soil physics experiment, mechanical properties of
the stress-strain, the strain, the cohesive force and inner friction angle of gravel soil was analyzed
using discrete element theory and indoor triaxial test. The results showed that the proposed block
generated law could realize the simulation of the crushed stone much more. The stress strain curves
were almost unanimous (2% strain) at different diameter and height, but the rear part of the curve
changes greatly, the smaller the diameter and height, the lower confining pressure stress, the more
obvious softening phenomenon. The residual stress was constant after diameter 250 mm, height
350 mm. The peak stress increased with a linear growth rate of 25% with the sample diameter, but
nonlinear growth along with the increase of height, when less than 200 mm, the high growth rate was
11.9% , and 28.9% after 200 mm. Damage body strain values were first increasing then
decreasing, at the same time cohesive force increases of the linear growth with the diameter and in
friction angle was reduced, but rule was just the opposite at different height.

Key words: gravel soil; triaxial simulation; size effect





