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Experimental study on long-distance shear characteristics of fully
weathered granite residual soil

MAO Wuwei, PAN Long, FENG Chenrui, MOU Xu, CUI Yinbing, GUO Zhen, HUANG Yu
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: In recent years, with the intensification of global climate change and human engineering activities, mass landslide
events triggered by rainfall have become frequent in southeast China, posing serious threats to the lives and property safety of
the people. Fully weathered granite residual soil, as the main geological carrier of such landslide disasters, has significant
importance for revealing the mechanisms of the formation and evolution of landslide clusters through in-depth study of its
mechanical properties. This paper selects fully weathered granite residual soil as the research subject and considers the effects
of normal stress (20 kPa, 50 kPa, 100 kPa, 150 kPa), water content (0, 5%, 10%, 20%, and 30%), and shear rate (10°/min,
20°/min, 40°/min, and 80°/min) to conduct a series of ring shear tests. The aim is to explore the mechanical behavior of fully
weathered granite residual soil during the landslide initiation and long-distance movement phases, especially its long-distance

shear characteristics. Experimental results show that the shear strength of the soil is closely related to its water content; as the
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water content increases, the shear strength initially decreases, then increases, and decreases again. At a water content of 30%,

the soil exhibits significant strain hardening. In addition, the shear strength of the soil is closely related to normal stress, shear

rate, and relative density. Specifically, the higher the normal stress, the higher the peak and residual shear strengths of the soil,

with a more significant effect on peak shear strength and more pronounced strain softening; the higher the shear rate, the overall

downward trend in peak and residual shear strengths, with a greater effect on peak shear strength than on the residual shear

strength, and lower the apparent viscosity. The findings of this study provide important theoretical support for the prevention

and control of mass landslide disasters within this region.

Keywords: granite residual soil; ring shear test; water content; normal stress; shear rate; shear strength

0 5|5

A A b e Bk AR 32 20 A1 T 3 61 2K Pl Y0 T
DU B FLBREE R, KBk AL, B i i, 0 380 74
JRZESFRAES T FREAF U Tt DX DAL 3 e o
EW, MR, KRR ERE . 2ER SRR L
J7 A A DX N R R T, R A R E 6 m LAY,
e DX 3 DAY T 39 ) 2 S o AR, A AR S A T A
N, WG DX SN T A A 3, ™ H B B A A
W=z 4. I HEE 20 A KR, VIS ps | B
SR TGS A SRR IS 3 R, kA2
MR EI A . XM AR AR B, TEAE L B
H sh—ui sh 19 8l i e A, RO RN i —
HR

[l N Sh i3 X XA AE B e R AR - i 3 g 2
Rk, WA TS T T2 0H58 . i, Lu 57
ELBTRE . X ST S i A i B K, BESY T A
B AR 1 g A PR RE AR N BLER, I b 1 A R
iR LRSS R AL X ZE 2 1), i 2 AR A DA
BUEG AN = s, 2 T XA B R A BT IKBLR S 1L
B LU AN S AN G e i AR A, PR A A5 i F BT
W, Wi TR IR T3 SRR EEE K
TURLISE 3 W T B 538 J3E 418 B 14 52 W0 5 KT8 e s S5 7T = Al
TN 8, R 1A R B 77 A 5 AN [R) e 7K R AE
B A AR e B g 2R s B R AU [ 5 K R
RANE AL TR AR LR TT =i, BF H 8y U1 e
R s PR IGE - AU B A2 B UG J5 ¥k, WS e iR BR
FE 5 A 5 B 9 ST DT PR, A B A AR B AL R 5
Hu 25 PR =SB0 E 1 BB A6 14 2 5 AR 4 10
SR LR RS 2 R A R

PLERBRsE v, RERHE T B0 . =Hh, S 370155
IR AR T AL b e R AR AR/ NI Wi FRAZIE B BE Y
J12EPE R, (BRI K IR 25 slad R b i R AT 2otk
A, BIRA OGS T7 I A REAR It S e AR B AR OC )

SRR TRIE, AT RERS S G B - R B K B R BT )
IR, TR AR KA b e R A B K BE 5 5 )
J12ReE, SR IR 350 ik AT A OC ) 2= S B
S B2, AN, Wang S5 PR IR B 6 6 1 3 i
Jei HARIEF IR, 25 2 W KR B B i 2 AR 1Y
PUBY5R 5 Bhat 2512°0R FHER BT 5 B X AR [R] 380 3 - 0k 47
TR, F5 T BRI - AR AT B 8 R A S B V) R 2 ]
Y 2 22 ; Wang 45 PN 1 BMCAR TE N H7 | 5 7K SR 55 1)
RN 4 RS AL £ IR TER BT IR, e B KRN AR A
SR 52 MR WS DR BT U134 s Zhu 45 PO 5 A BT A5G
5T T AN 9 7K SR 0 8 A W95 76 S 8] 10 1 By )
R T R BTEI4T y, 4550 & B Ik 0 s o K e i
AL KR AN U1 A BAE A 065 Yuan 560
FIFHPR BRI 5E T 0 R 3 + 78 R[] B 45 AT 989
D147 0, 45 H B SRS X AR A0 B B R AR /N

g b, BETE XA AL B A AR R 1 2 AT A
— SO ST, (EET X A B B B U B T B
PRI, AR SC LA 42 IR A6 B 2 5% AR = R A 98 X 42, i —
FAVIR RS A B B 5y U B 124470, I
MEARTE & K3 AN B 52 L ASTR] B9 903 3 DA AR [) 1
N3 A A R s ma A, LA E— 25 AR L 4 ) 4T
IR e w2 NI = N 0750 R W s DA D
M,
1 RIEHER
11 AR AR

TG0 AR H WA WK T RS B R TR
B R W (R D), S BB = 2 18 m, B
] 194.2°, Y FE 2 32°, g Ea R R BONIE KA, 2R
TSR, Vb %2 LA™ 5 XUk, AR G TR
16.) (GB 50021—2001) Hr A AR KRR FE (3] 43 0%, #4254
1 SR AN 0 A S P A 1 A S A
B4 6 AN, HEFAN S e e M ik s A A
Wi, . S5RGBT B 0 IR S R A AE AR AR Y



<98 - Hh T B S B R oA AR

%24

Hh BORE A 32 R LKA B L iR KU A g U
+, B, SRR, PWBhIE S B, A H B

1 HHIEmATHRARESKZEETR BEREERRE
Fig.1 Landslide behind Huangjinfu house, Xiama factor, Xiangxi
Town, Songyang County, Lishui City, Zhejiang Province

TE: a FR S0 b B R

1.2 s

TR 6 BT [ % K% SRS-150 Bromhead %I ¥ 85 {3 JF
J&, HBTY) &4 s B IR WA 2 B, A% b 5
TR A ACER A X 1 B 56 it i 2% S B 35 4
P IRRE 9 [ 45, JFAE BT DI RV E R P GRS 1758 Ul .
AL FEEBEANE 1 R, A T ELE AT 874
ORI B BT D) AR TR 1 R v 1) T M, A SCiR T
T —FiEr BT TE, A 2 B . ARBFSEAE LRI
T T RE A ER 10 MEMH R R . X 10 4
BRI\ b 36 T R ETE A K B 10 mm, JREE N
1.5 mm, B BEY R 24.5 mm. AL, 7EURE BT A b B
DI5GB 2T L — B Y VI B AR W & R BT U077, LA
AL B i 328 sl ad Bt b Y U0 AR SR Y BT D) A

2 SRS-150 HIRFIHE
Fig.2 SRS-150 ring shear apparatus
TE: a NFRSTAL b ikAEl; ¢ Jy B R BIYITT ).

1.3 R &
il 2 - RERT, TR P B Y - RERRE, B kR
B 105 °C A fE IR HEFE Th AT T4, 12 h [ BUR R A

F 1 REFAFE SRS-150 RIRFNEESH
Table 1 Main parameters of the SRS—150 ring shear
instrument at Tongji University

FESH K/
Y& NA/mm 100

Y] &4 ME/mm 150
e R AR /mm 31
HRORFE Y om® 98

FPIHAR/(°-min™") 0.001 ~ 360

S KAl /KN 10
WEAE IS/ (N-m) 250

Bl ) 3% /mm 0~50

FEWR, TR, M5 2 mm 5 22 B K 0k,
FEAFHEA 5 AR B & 3 frs . He iR (R T
BT VAR UE ) (GB/T 50123—2019) il g BE 2SR, If:
Ve R RE AT £ 4 ok ARG . % R 06
AR 2 IR G, A5 H 4 KA AE B e R AR R ) A B ot
Febr, IS5 FE 0K 2, [l IF X HE TV HE A R AR A
AL K R SIS [ K, BEdE =140, I R
fi. ) 2 1% 1 — BB IR], B R K 4 IR A 15T, Bk
TR A TR WLIE 4.

1.0 =0
B~
08} 5 8~
2 /5'3/
Ej 0.6 g /
N
\g\}; 04 F EI/
=~
H,_. 02 F /O —D-‘Jﬂﬂiﬁﬁﬁﬁl
z Gg/ —o- WitFE
0 -
0 05 1.0 s 20
A A% /mm

3 2R ERKRR LI R 2k

Fig.3 Gradation curve of fully weathered granite residual soil sample
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Table 2 Physical properties of the tested soil
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Table 3 Ring shear testing conditions

W BN BTUIER BYPINiRE SRR AR S
G5 /kPa /(°-min ") /mm 1% 1%
R1 20 10 130.8 0 71.83
R2 50 10 130.8 0 71.83
R3 100 10 130.8 0 71.83
R4 150 10 130.8 0 71.83
R5 20 10 130.8 5 71.83
R6 20 10 130.8 10 71.83
R7 20 10 130.8 20 71.83
RS 20 10 130.8 30 71.83
R9 50 10 130.8 5 71.83
R10 50 10 130.8 10 71.83
RI11 50 10 130.8 20 71.83
RI12 50 10 130.8 30 71.83
R13 50 20 130.8 0 71.83
R14 50 40 130.8 0 71.83
R15 50 80 130.8 0 71.83
R16 50 10 130.8 0 14.68
R17 50 10 130.8 0 44.53
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Fig. 5 Specimen after preparation
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and 50 kPa)
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