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Fig. 1 Rock of specific soil-rock mixture:unweathered limestone &. red sticky soil weathered by carbonate rocks
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Tab.1 Basic physical and mechanical parameters of specific soil-rock mixture

) kT ek - s B
AH mpr/gfemty  BKE/ Y /% /%
S+
1. 81 17. 3 2.74 38.8 19.0
/*J ﬂ
fﬁ;iﬁ SRR k% ok 5 i
Lk 5
ARgE Y WEE/MPa /% EH /(g/em)
TR /MPa
184.0 9.2 0.10 0. 36 2.73
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Tab. 2 Gradation content of specific soil-rock mixture (unit: %)

2~5 5~10 10~20 20~40 40~60
it
mm mm mm mm mm
21.87 19.58 17.42 20.83 20. 30 100
Ge 28.76 14. 85 20. 38 25.15 10. 86 100
Gs 39.28 16. 98 12.51 16. 84 14. 39 100
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Fig. 2 Space structural distribution of shallow hybrid earth-rock
1.3 W RiTE
FAE T 5 2 A B8 R B AT X, AR G 8 S5 L E 0. Smm/min (V). 1. Omm/min(V,) 5

L 5mm/min(Vy) =& 3§ ) 3 %, 200kPa,300kPa 15 400kPa =F [ k. % &2 1E + AR & KM HEE
B AR 25 %6~ 75 Yo BN T IR A R R BRAEL, Oy 3026, SR SZ30-4D U =l 5 U1K 45
Bl EEE AR 300mm, 5 600mm, FEPRIEZE AR 2 78 23°CAe A 24 o FH Al URIK Sk A0 AR 45 45 19 J7
A AR A A0 23 AR = 20 B TR R AT 4% 1) 25 T [T 45 K 37 U1l ge . i3t i 4 &R 3 K- i
EAZBI R Lis (3, W3 3.

3 R A O A e = T

Tab. 3 Triaxial test conditions for the mechanical properties of specific soil-rock comparison object
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2 Gy D, Se V.
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4 Ge Dy Se Vs
5 G: D. Sy Vi
6 Ge D S V.
7 Gs Dy Ss V.
8 Gs D, S Vs
9 Gs Dy S. Vi
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Fig. 3 The stress-strain curves of condition 1
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Tab. 4 Results of shear strength parameters

R TH  «/kPa s/ kPa ¢/kPa o/ (*) R TH  «/kPa s /kPa ¢/kPa o/ ()
631.9 200 652.1 200
1 877.1 300 38.9 25. 66 6 951.4 300 42.4 26. 68
1137. 3 400 1175. 3 400
608. 5 200 607. 1 200
2 854. 2 300 32.8 25.53 7 863.1 300 51.8 23. 14
1111 400 1064. 1 400
645. 3 200 650. 1 200
3 887. 4 300 46. 4 25.21 8 902. 4 300 68 22.89
1142 400 1105. 3 400
598. 6 200 637.1 200
4 902. 2 300 25.1 26. 81 9 881. 3 300 66 22.40
1124. 6 400 1082.7 400
628. 7 200
5 942. 4 300 34.5 26. 94
1154.7 400

5 WURERE R I 2o

Tab. 5 Range analysis of cohesion

Ki%J1 o/kPa ARG  HIFETHEED  IASMGS  BUEHERENV)

E T 39. 367 38. 600 49.767 46. 467
Y 1 34. 000 45.100 41. 300 42.333
HE 61.933 51. 600 44, 233 46. 500

2 R 27.933 13. 000 8. 467 4,167
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6 WUREN R 2200 T

Tab. 6 Range analysis of internal friction angle

WEEEMA o/ ) BAREG ST EED P06 FPER o)

a1 25. 467 25.203 25.077 25. 000
HE I 26. 810 25.120 24.913 25.117
¥E I 22. 810 24,763 25.097 24,970
W2 R 4. 000 0. 440 0.184 0. 147
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Tab.7 The average initial elastic modulus of macro-scale structural indexes under different confining pressure

WILR R E/kPa

0;/kPa et 2 e T2 Besi oy Aii
1 Il il 1 1l il 1 Il il
200 186 181 176 149 209 215 199 170 174
300 259 240 199 207 251 259 252 203 243
400 290 278 243 248 293 300 313 248 280
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Tab. 8 Basic parameters of residual slope accumulation of Zhaoshan
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Experimental study of mechanical properties of specific
comparison object for shallow weathered mixed soil and rock

DONG Hui'?, HU Yin', JIANG Xiu-zi"?, LUO Zheng-dong'
(1. College of Civil Engineering and Mechanics, Xiangtan University, Hunan, Xiangtan 411105, China;

2. Hunan Key Laboratory of Geomechanics and Engineering Safety, Xiangtan University, Xiangtan 411105, China)

Abstract: In the study of mechanical properties of soil-rock mixture, the samples are usually taken
from practical engineering, and the material composition is complex and diverse, which makes the
experimental results more discrete and less verifiable. The obtained conclusions, especially the
relationship between its structure and macroscopic mechanical behavior, are insufficient in guiding
engineering practice. Therefore, from the point of view of material composition, a special mixture of
soil and rock is designed. Its rock block is the same rock with unweathered rock, and the matrix soil is
the same soil with the same mineral composition. The material is homogeneous, stable and verifiable.
In this paper, taking this specific comparison object as samples, based on lab large-scale triaxial tests
and verification of reproducibility of test results, the influence laws of stone gradation., dry density
and stone distribution on the stress-strain behavior, strength characteristic parameter and initial
elastic modulus were explored. The test conclusions were compared with the existing research results.
The mechanical properties of the Zhaoshan residual-slope accumulation were estimated and verified.
The results showed: The test of the specific soil-rock mixture under the same conditions had good
reproducibility. When the coarse grain content was high, the stress-strain curve had a jagged
fluctuation and ladder-like trend. Two typical stress-strain curves were obtained. The specimen had
different deformation and damage characteristics under different stone distribution. The content of
fine particles and the content of 10~40mm coarse grained group had a great influence on the strength
index. Conclusions different from common results, were conducive to distinguish between the
phenomena and laws in the test results, but also provided more reliable theoretical guidance for similar
engineering practice.

Keywords: soil-rock mixture; specific comparison object; mechanical properties; macro-scale

structural indicators



