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Abstract

The rapid increase in moisture content caused by rainfall reduces the shear strength at the soil-struc-
ture interface. To investigate the mechanical properties of the soil-structure interface under different
conditions, a series of shear tests were conducted in this paper. The effects of shear stress-displace-
ment curve characteristics, normal stress, interface roughness, and moisture content on interface per-
formance were analyzed. Results indicate that at both optimum moisture content and saturated mois-
ture content, the shear stress-displacement curves of the soil-rock interface exhibit pronounced sof-
tening characteristics, with the degree of softening increasing as interface roughness rises. At the same
interface roughness, both the peak shear strength and residual strength of the soil-structure interface
significantly increased with rising normal stress. Normal stress was confirmed as the key factor influ-
encing the characteristics of the shear stress-displacement curve at the soil-structure interface. The
shear strength at the soil-structure interface is influenced by both interface roughness and moisture
content: when the soil is at optimum moisture content, increasing interface roughness enhances soil-
structure interface strength; however, at saturated moisture content, increased roughness reduces soil-
structure interface strength. Under the dual conditions of high moisture content and high roughness,
increased moisture exhibits a significant weakening effect on the shear strength of the soil-structure
interface.
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Figure 1. Test device
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Table 1. Basic physical parameters of soil samples
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EIKE 0% FE )1 c/kPa WSS o/ KT pl(gem™) BAEEIKER 0op/%
15.6 27 36 1.77 11
2.3. EEEHIE

TR0 FE AR C30 5BV BE L 3T BT,  BYYIER ST 200 mm (K) x 200 mm (5E) x 100 mm (1),
FJERE N 300 mm () x 240 mm (55) x 100 mm (). A TRIKE S5 46 3 THAEDRE 5 2 XM ST W4 2 T8 1)
LRPERR B, B PR T RSB — R R R R B ALHRIE NYR, RN FRAR R
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(a) B—HR=0)

(e) BHARs=12.3) ) FANERs=15) (e) FLHAR,=6.1) (h) F/\H(Rs=17.8)

Figure 2. Simulation of the roughness of the base surface at the soil-rock interface
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Table 2. Surface roughness of the base
F 2. BENREHEARE
Y5 I 11 111 v \Y% VI VII VIII
R,/mm 0 6.7 7.2 7.7 12.3 15 6.1 7.8
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FEBTB(CD Bo) [14]. Mo BURFE DN RS20 772 WUE e A 4R 1t 1 B B B AR 4K 4G

3.2. SEEIN RN

FEF —HREFEVE R T, b — 5 S B ) e 5 B AR A it P82 350 i o5 V25 ) I 7 ) 386 KT S 35 4 o
M3 AN 4 0150, 4 - A FUEHRE SN R, = 6.7 B, B/KE 1% AR UIRIE H, VEFN ) 0,= 125
kPa 1) BT U AE FIAR A5 50 5N 0, = 50 75 100, 125 kPa [ 2.07. 1.41. 1.18 f%412.07. 1.52. 1.22
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Figure 3. Shear stress-displacement curve of soil-rock interface with 11% moisture content
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Figure 4. Shear stress-displacement curve of soil-rock interface with 29% moisture content
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WARHE A3 . SR, Pl SRS R, WG R, SR BY R A — 782 i 22 Hh 0 3 A e v B 1)
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H53 %4 66.89. 81.2. 80.99. 95.51. 130.24. 110.98. 115.24. 114.65kPa, FLIHIFLAHHE 5N 65.13.
71.12. 73.49. 77.52. 11033, 102.61. 97.62. 99.92kPa. HIUtT] W, BfiZE FLTHIFLREEE 2 TE, BIU)0ELY
B AR R E S BN T 29 94.71%H1 69.4% o 1X 32 B2 i - 35 FE A RS B 45 15 2503 T AS R0 0 1A B ok
NI S 25 S5 1 ST BERH ), X SeFA 1 BE BH A 80 0 T AR S R AR R R TR ), ki e T -
AU . Rk, WTCARIERTSH, - o S0 B )5 B A S TR RE RS B %) 38 7 4

Table 3. Strength parameter of soil-rock interface with 11% moisture content

T3 1%EBKEL - EREBESH

YN 7,

Y5 FREE Ry/mm VIR B 7 o, /kPa P BE 8 g

50 75 100 125 20/(") cp/kPa
I 0.78 30.69 44.75 54.35 66.89 25.45 7.60
i 6.7 39.86 56.65 67.58 80.99 28.63 13.64
111 7.2 45.61 72.15 83.32 95.51 3237 18.91
v 7.7 70.82 80.88 102.39 130.24 36.45 26.71
\Y% 12.3 59.25 85.44 101.46 115.24 36.24 26.42
VI 15 58.90 85.39 101.02 114.65 36.26 26.51
il 6.1 39.85 57.25 68.42 81.20 25.70 13.31
VIII 7.8 55.82 75.90 95.08 110.98 36.13 19.26

TRARRIE 7,

5 HLRERE R/mm LR o, /kPa Vi P £ B

50 75 100 125 /(") cr/kPa
I 0.78 30.61 4451 52.92 65.13 24.12 6.5
11 6.7 35.02 48.77 60.62 73.49 26.98 10.85
111 7.2 36.57 53.69 65.22 77.52 29.55 14.47
\Y% 7.7 59.32 69.22 88.47 11033 31.42 20.58
\% 12.3 43.65 70.69 84.37 97.62 31.38 20.31
VI 15 48.86 64.14 86.46 99.92 31.95 20.86
VI 6.1 32.05 47.96 60.11 71.12 25.91 9.53
VI 7.8 48.40 68.49 86.46 102.61 31.99 15.28

X T8 7KE R 29% 1) A, B UG A5 A% 7 P it 7 ik o 32 THREL AR PR 38 S 300 B SR 1) R P
BAREE W 3 o VAN EHAEE (R, = 078 6.1, 6.7+ 7.2. 7.7+ 7.8+ 12.2. 15 mm)* S BT )05 4K
PR 1923, 17.84 17.76. 14.43. 12.68. 11.72. 16.49 J 18.97 kPa, FRAR KN 16.54. 15.82. 14.26,
11.98. 11.66+ 9.68. 15.45 & 13.85kPa. {EVL[AIN 7 125 kPa (RI25 R, S 8 DI UG Ak 43 58 FE 43 ) 4%
ICHREFE AT R FE 720 64.08%F1 70.86% %I G 1) T ML 32 22U (KT MR 44 5 A [RIRE RS 82 52 1 )
MR PR 22 5 o IR b SRR P R A~ SR T e, | T L s = B R i, RS
FTH PR fb T AR /N, GOV EE S8 I AR A PR S S 50 A P 5 e [ ) B TR A K, T 4 R s A B

DI . M, AHAE BRI T4 5 2 A LU A

fie A R RN MR e, 25 I 1 A T
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AR S OO R A7 3ol 8 5 14 JBE BEL R SR 000 1 SR R 7, ELRR ) 1 0K (R A T B0, BRI T B A
TR BT DI

HICRT UL, SRR B+ - 5 S i BT UV S SR AR IR B A R 55, HZR i 32 B AR S KR
M. BARRIDN, SRREAMRM 1%, FHmERRE SR THA A TG 98 By U5 18 KR B (W
29%)INF, G R AR T U S BT )RR S . R, RSB TR S b - A S ) R AN
H, NZRE 5B A KA G TR L RS & RN, DAERAS S A A A 5 B ) I 45

3.4. kXA EBEFERISE T

ARAE 4 BIEAE 70T, S 7K 20 1% 29% 1 L RELEAS [RIRLRE BE 2644 10 L - 4504 ST 48 AR (o
o) FLAE ST 7R, I /K SR ol 1) T 06 B 5502 1 T v S KRR A, U B K S R R I 5 o o T 5
BA BENBAABN . #— DR RR, ERfESKREEWMEKBFMET, & - A mtsy
SREGEEER . ME LARESKRHRERSRAZWANRE, FHRERIE 2R E TR, R
JE 1) e /INBE TR E 30.72 kPa [# 22 9.55 kPa, I 1A 68.91%; i KFFIEE 70.31 kPa %% 6.08 kPa, Il
TR EIL 91.35%. X —25 R KM, SKEMMINS S - SMATMREER (e o) RERIL, FiFE
W =2 =, MNHFEEEEEIURE b BB R, SRR FE R 2 n e K R AR
JIT 5 B B0 A RN, RIREDRE PR, KA X ST A7 4 M RE A RIS iR ot o DRIk, 3 Ak
TKEAME LA T LA G GRS T - 254 SR AEAS [FHDRE FE 2510 T Iy s .
TESERR TARER T Kt - G5 FETH J1 2 RV L RE T, MR BB RS /KR S R R MR & m, &
PRSI L EKE, AT, PAORIE L - 251 S i o R A A e v .

Table 4. Optimum soil-rock interface strength ratio with moisture content to saturated moisture content

T4 REJKESMMAKEL - EFEBELE

CTEN I I 11T v v VI Vil
op 343 4.17 4.98 5.83 7.05 7.21 3.52
Cp 2.58 7.03 11.53 18.81 24.69 28.82 6.86
or 3.41 4.36 5.06 5.61 6.38 6.57 3.85
cr 2.78 9.77 14.19 21.00 28.61 34.20 8.36

Mk - GRS EK AR I iy, ST R T B RS, BY S S AR TR 4. K5
SEREIR, TEAMFENEREFRREE T, SRR 11%TF 5 29%H0F, )\ AHIRLE 1 Py EEEE M o ) R R T
71.12%- 74.71%- 77.14%. 83.70%- 85.82%- 85.49%. 73.44%F1 78.11%. X —H % F BT+ Foki FLER
oK FE o3 A, RORL R H BB FE KB, A R T AR B AT 1 JBRE [B] P EL R e 7, AT Sk 35 FeAIK 1 %6
RIIFNPN BEE A o HARR UL, B IIE ER R0 TR T 61.18%- 84.82%- 91.62%- 96.14%- 96.17%-
96.51%- 80.54%F1 95.63%. X &M T E & /KRN, ROk LLE KA, 55456 KED, Bk ah &
R, RRAEFHWIRES[15]. HILrT W, SRR THEAMEIGS 74 - 50 SR BN, @i
WA AR S UL ) 2565 77, A58 ST 1) P9 JBE 8 A ARG 51 7 KR I B, e 2% 5 B0 T B D) o B PRI . TR
FE RS e rp B A s i) AR Bk e, Dl i & /K ZAH] T 1 - 454 St ) 2+ 1 e

AN, AL THINCIRES I, AR BT SR AR T £ - S50 A B )R E . X EER T
- G5 ST B D) R AR KRR FE b 52 B Ak oK 43 o R RORE 5 2 A R TR B s . 4 AR oK
BRI, 7K AS & DAAE 00K 5 25 A 3R T ()T B 0B M, SR By DI IR . R, Sk AR,
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W BV P o, S BT DI SR e, T AR B B R R SRR AR PR R ES, SEOL R B, &
I AR BT D) SR AR T L - SRR L R[16]0 X2 SRR, KO0t - SR S 70 P e
HATWE G BRI /0, SCREIES AR A ISR, W ESKbr TR 72 518

MR, Kt - Sk S BT o A B A S9N, ELZ RN A B RS P ORI BN
B o KA AN T - JB0RL[B] B R SR, XS T - SR R AR T R IR . B S KT
i, AR R, A JIIRER[15]. A KA 29% 0, LB AT, FLBET A KA RS, )
AREFK D MECLHES, B0 K o RE T+ - G St . S iR B R, TR K i E T RN G ,
PUBY SRS TP N R Z[16]. R, KXt - S5 H F BT U138 WSR3 5, el AR & KR A
RS EL 26 AF N, HO A 2V RE R IS M TSI 2. 78+ - SR S il CRE et SR E i,
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