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L&, ; h() '
Ah ;o
» H. Sonmez (kPa) ; k (kN/mm) ; R
! Bimrock ( 0.01 mm) ,
2.2
2 mm
1 0 5~10 mm
UCSBimru(:k = 1 (
VBP - 100 0.697.
1 - EXP T Az UCSmutrix o ( 1) )
25
 UCSgimock : VBP 7%
; UCSmatrix 24 h
M. Afifipour 8 .
Bimrock 0%
o 2 °
40%
5% ~ 40% 1
Table 1 Properties of materials
/(g*cem™) 1% 1% /%
<2 mm 2.23 8.2 23.3 7
° 5~10 mm 2.64 — —
2
2.1
120 mm. 60 mm
R 1
Fig.1 Statistics of gravel s length-diameter ratio
0; (1 min 1% ~ 2
3%) i Table 2  Parameters of the samples
/mm /% /%
a H120 ®60 0 0
b H120 ®60 5 5.9
c H120 ®60 10 11.6
d H120 ®60 15 17.3
° e H120 ®60 20 22.8
f H120 ®60 25 28.3
g H120 ®60 30 33.7
o (2. (3) o h HI120 B60 40 4.1
Ah 23
== 2
e = (2)
RE
=—x 10" . 3
o= (3)
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3 )
2 (1) OA
2(1)
Fig.3 Typical curve of
o compression test
(2) AB
(3) BC -
(4) €D
(5) DE o
2.3.2
8
2
(1) . ( <10%)
2(a)
2( C) °
(2) o
2( d) 2( h) .
2.3.3
cD
0 CD
o 0% 5%
3s 25 10% 15% 20%
cD 24 47 48 s; 25%
30% 40% CD 24 30 22 so
2 234
Fig.2 Curves of compression test
2.3.1 .
2 8 3,
4
— 25%
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3 <5%)
Table 3 Values of uniaxial compressive strength :
1% /kPa 1% /kPa ( >5%) CD
452 20 400
5 449 25 381 °
10 435 30 326
15 421 40 299

Fig.4 Curve of volumetric block portion

vs. peak strength

2.4 30% ~60%

OA >25%
OA o

. BC
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Rocscience Phase2

3.1
0%

0.060 m

-
T

0.010 m
)

5
Fig.5 Numerical model
120 mm 60 mm.
2 10 mm
4,
6 o
4
Table 4 Parameters of numerical model
/ / /
GPa (%) kPa /kPa
M-C 0.01 0.30 25 15 175 10 100
M-C 300 0.20 — — 10000 — 10 000
M-C 2 025 30 — 200 — 100
M-C - — 20 — 30 — 10

0%

7 o 7(a) Fig.6 Compression curve

of homogeneous sample

0%

7(¢)

Fig.7 Numerical simulation of plastic zone expansion

3.2

of homogeneous sample

Phase2

(b) 12 } (d) B FE4

8
Fig.8 Samples containing gravels with

different spatial distribution
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11 5
5
5
Table 5 Strength values of different samples
/ kPa / kPa
1 301.5 4 355.0
2 390.1 5 355.0
3 323.7 463.9
9 4
Fig.9 Compression curves of different samples
- (1)
1 10 L
(2)
(
. <15%)
1 o
1
(3)
(CD) .
(4)
11 1 :
Fig.11 Ultimately plastic zone of samples with D . : 2001. ( YOU Xin-hua.

different spatial distribution of gravels

Stochastic Structural Model of the Earth-rock Aggregate
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Study on the Effect of Gravel on Unconfined Mechanical
Properties of Soil-rock Mixture

HU Wei ' > MIN Hong '*> CHEN Jian ' > SHENG Qian '*
( 1.Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China ;

2. State Key Laboratory of Geo-mechanics and Geo-technical Engineering
Chinese Academy of Sciences Wuhan 430071 China)

Abstract: Soil-rock mixture is usually the main material for reservoir slope landslide and dam foundation. The
physical and mechanical properties of soil+ock mixture are more complicated than common soil mass or rock mass

which is a difficult problem for researchers in the fields of rock mechanics soil mechanics and geological engineer—
ing. In order to study the effect of gravel on uniaxial compressive strength and the mode of deformation failure of
soil-rock mixture we carried out unconfined uniaxial compression test by making mixture with certain rock block
proportion. Combined with numerical method the effect of spatial distribution of gravel on mixture’ s overall
strength was analyzed. The results show that rock block proportion and spatial distribution of gravel have significant
impact on uniaxial compressive strength and characteristics of deformation failure in soil<ock mixture. Uniaxial com—
pressive strength declines with the increase of rock block proportion at the same time failure mode changes from

single-erack failure to multi-erack failure and time of propagation and coalescence of cracks increases.

Key words: soil-rock mixture; gravel content; gravel distribution; failure mode; uniaxial compressive strength



