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In-situ direct shear tests on shear strength indices of pebble and gravelly soil
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Abstract: As an effective method to determine strength indices of pebble and gravelly soil, the field large-scale direct shear test
on four typical samples of pebble and gravelly soil in the area of low mountains and hills Southern to the Yangtze River is
conducted. At the same time, the particle size analysis test on pebble and gravelly soil is done in laboratory by sampling in the
failure surface after shear failure. The test results show that there are obvious peak strength and steady residual strength at the
relation curve between shear stress and shear displacement by direct shear test on well graded pebble and gravelly soil. The
cohesive strength is lower and the internal friction angle is higher for pebble and gravelly soil in test site. The strength
characteristics of pebble and gravelly soil are different from those of common homogeneous soil and cataclastic rock mass,
which are related to many factors such as property of component materials, particle size, size grading, coarseness degree,
cementation of cement and dense degree.
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Fig. 1 Schematic diagram of equipment installation
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Fig. 2 Grading curves of pebble and gravelly soil
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Fig. 3 Relation between shear stress and shear displacement
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ol =t
- R P AR B R LA

0 s 10 15 20 25 30 35
1E R F1/kPa
5 RARBNNSIENhZEHXFRL%
Fig. 5 Relation between residual shear stress and normal stress
WO K X IR L BRI SHOM N TR
T ¢y, =11.29 kPa; FRARNEEES 0, =38.66° ©
I R AR, 1RSI R BR AT L A TS A
ARk, BERTER, A BRI S . IR
B BT U0 1) 45 R R BV AR o B HAT — € K & 2R
J3, 353 28.73 kPa; RIMHREAIRSE, AR TR
A 11.29 kPa.o GRARA L b &A@ H0E 1 I Ak
A1, JFHZREC R, B BT a0 75 321 (R i Py B
BmILE) 44.36° IR BN 5 TR AR N BESE A R ik
38.66° o WL, BRARAT b SR AR A SRR AR,
WEOLR, ERARENSITERAE; JFH, UG
LRIVIROA G, R WA R . B Y
R EIRRY], ORORAT LA EIR I B, i A B A
B o DR AT LR Aol R 1 B FLZ B TR A2
KoL EhE TR AN SRR A R 3R A K

4% i

CDIREE I MR C R A R U ER A A ) K
LB A BT DN 5 YU AS 2 I 0 R il 2 R
AT WSV A S, O HH AR (P AR iR



LR

DKL, SE. ORERA U R R FE AR S T B oY 171

(2) R HEROR A L (1 73 0 Bk LR A
K, BERTHLIR, FRor BRSSPl K E R
(1485 S R ISV AE i AT — e (W AGER ), 1581 28.73
kPa; B Z5kAaEE, HEENIRE 11.29 kPa.
Y ST B = e S R TER &R I R SR 1L S S E 2
Uf, FCBI7) 1 BRI A3 B R WA PN R AR 3] 44.36°
BYUDI IR 5 [R5k AR P R £ 5175 38.66° «

(3) WREG 7 M O BR AT L IR SR A, 1T P 8
FRE R INRAT L PRI ol PR 2 5 2 B e O 1
FIRLR /NG AL KEREREE . FRXEA) () s 5
i SRR RE AR R A K

SE K-

[1] wogrte, f7 W, & R SARS A 2R I]. TR
HR2AAR, 2002, 108 1)): 448 - 452. (YOU Xin-hua, HE
Gang, LI Xiao. The classification suggests of earth-rock
aggregate[J]. Journal of Engineering Geology, 2002, 10(S0):
448 - 452. (in Chinese))

2] BRAK, 2= B8, 0 B, AF ARG AREBTCHLIR A AT
OR[N, TREH AR, 2006, 14(6): 800 - 807. (LIAO
Qiu-lin, LI Xiao, HAO Zhao, et al. Current status and future
trends of studies on rock and soil aggregates(RSA)[J].
Journal of Engineering Geology, 2006, 14(6): 800 - 807. (in
Chinese))

(31 WMUET R, wEhke. ARG AR SR K A BTGB 5T ).
B0 S TR, 2002, 21(10): 1537 - 1540. (YOU
Xin-hua, TANG Jin-song. Research on horizontal push-shear

in-situ test of soil and rock mixture[J]. Chinese Journal of

Rock Mechanics and Engineering, 2002, 21(10): 1537 - 1540.

(in Chinese))

[4] LI Xiao, LIAO Qiu-lin, HE Jian-ming. In-situ tests and
stochastic structural model of rock and soil aggregate in the
Three Gorges Reservoir area[J]. International Journal of Rock
Mechanics and Mining Sciences, 2004, 41(3): 494.

[5] #RICA, WiEmAR, AR, & pRBEEE A R ARG
B AMARA T[], A0 T TR, 2006, 25(6): 1270
- 1277. (XU Wen-jie, HU Rui-lin, TAN Ru-jiao, et al. Study
on field test of rock-soil aggregate on right bank of Longpan
Tiger-leaping Gorge area[J]. Chinese Journal of Rock
Mechanics and Engineering, 2006, 25(6): 1270 - 1277. (in

Chinese))

[6] #RICA, SANGAR, W, KN ARSI ALK 8K
SFHEBTRIGAFIT[T]. A T TRESR, 2006, 28(7): 814 - 818.
(XU Wen-jie, HU Rui-lin, ZENG Ru-yi. Research on
horizontal push-shear in-situ test of subwater soil-rock
mixture[J]. Chinese Journal of Geotechnical Engineering,
2006, 28(7): 814 - 818. (in Chinese))

(71 & W%, BB, BRAEW, &5 ARG R AR AL
W], A 1255 TRESEH, 2007, 26(12): 2377 -
2384. (LI Xiao, LIAO Qiu-lin, HE Jian-ming, et al. Study on
in-situ tests of mechanical characteristics on soil-rock
aggregate[J]. Chinese Journal of Rock Mechanics and
Engineering, 2007, 26(12): 2377 - 2384. (in Chinese))

(8] &ML, 2 I, M. ARG AEAL KB
[7]. &R, 2007, 21(4): 184 - 189. (WU Min-shuo,
LI Xiao, HE Jian-min. In-situ direct-shear test on rock-soil
aggregat[J]. Geotechnical Engineering Technique, 2007,
21(4): 184 - 189. (in Chinese))

(91 #RICA, WHEGAR. GEIF TN ARG A ) R T A
A ]. LR HL % 4R, 2008, 16(1): 63 - 69. (XU
Wen-jie, HU Rui-lin. Field horizontal push shear test for
mechanical property of soil-rock mixtures under cyclic
loading[J]. Journal of Engineering Geology, 2008, 16(1): 63
- 69. (in Chinese))

[10] XU Wen-jie, XU Qiang, HU Rui-lin. Study on the shear
strength of soil-rock mixture by large scale direct shear test[J].
International Journal of Rock Mechanics and Mining
Sciences, 2011, 48(8): 1235 - 1247.

(117 4RI, SKIEVE. HARA RTINSO a3 ], /K
7K B AL 4 BE R, 2013, 33(1): 80 - 88. (XU Wen-jie,
ZHANG Hai-yang. Research status and development trend of
soil-rock mixture[J]. Advances in Science and Technology of
Water Resources, 2013, 33(1): 80 - 88. (in Chinese))

[12] AR3CA, WEGAR, AR, = AR R R AL KT
BRI PR R HI[T]. K SCHE T T FE LT, 2006(6): 43 - 47.
(XU Wen-jie, HU Rui-lin, TAN Ru-jiao. Application of 3D
limit-equilibrium method for in-situ horizontal push-shear
test[J]. Hydrogeology and Engineering Geology, 2006(6): 43
- 47. (in Chinese))

(RICTG IR



