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Abstract: The shear strength of the interface between the fill and the underlying bedrock is an important factor to control the
stability of high fill or accumulation slopes. The value of the interface strength parameter is one of the important parameters for
the design of high backfills. The effect of the contact surface roughness on the shear mechanical properties of the soil-rock
mixture-bedrock contact surface is explored through the systematic large-scale indoor direct shear tests. The test results show
that under the action of low normal stress, the shear stress-shear displacement curve shows strain hardening in the early stage
and plastic strain in the later stage, and the greater the roughness of the contact surface, the more the contact surface deforms
when shear failure occurs. Under the action of high normal stress, the curve shows strain hardening without obvious peaks.
Under the same normal stress level, the greater the contact surface roughness, the greater the shear stiffness of the soil-rock
mixture-base rock interface. The crushing morphology of the rock at the shear interface includes three types: complete crushing,
partial crushing, and surface abrasion. As the contact surface roughness increases, the total number of rock crushing at the shear
interface also increases. The shear strength, internal friction angle and apparent cohesion of the contact surface increase with the
increase of the roughness of the contact surface. Compared with the internal friction angle, the apparent cohesion of the contact
surfaces increases significantly. The roughness of the contact surface has an effect on the width of the shear band, which shows

that the larger the roughness of the contact surface is, the wider

the shear band is. EQUIB: [EHKE MU TH (2018YFC1504802): ki Re s
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Fig. 1 Schematic diagram of fill slope
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Fig. 2 ZJ50-2G large coarse soil compression direct shear
apparatus
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Table 1 Basic physical parameter indexes of soil-rock aggregate
Ttk WELZH bR
e T ’ FREoKE  RIREHE o BPERCE  RREEPUE
KA THE/(grm?) FLE L 1o (kg-m) c/kPa o/(°) 1GPa #2755 MPa
THREE 1788 0.24 9.32 2110 23.9 10.54 — —
KA — — — 2730 1433 35.67 29.14 68.09
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Fig. 3 Sample sieving results
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Fig. 4 Gradation curve of soil-rock mixture samples
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Table 2 Mechanical parameter indexes of step bedrock interface
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1 1:2 25 50 0.399 26.56
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Fig. 5 Interface diagram of step limestone test piece
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Table 3 Indoor large-scale direct shear test schemes

s HKEE C LI [ 71/kPa
1 0.399 200, 400, 600, 800
2 0.431 200, 400, 600, 800
3 0.462 200, 400, 600, 800
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Fig. 7 Shear stress-shear displacement curves
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Fig. 8 Schematic diagram of block stone skeleton formation
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Fig. 9 Schematic diagram of re-formed skeleton after rock is
broken
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Fig. 10 Schematic diagram of block crushing mode
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Fig. 12 Relationship between broken stone blocks and roughness
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Table 4 Interface shear strengths
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PIEEREFR/(° ) 35.2400 37.7200 40.4300

2.4 FHREEIHEMESYIRESHAIFME

N[l A T ELRE P2 BT 95 - VAR N )oK A
LenlEl 13 Fron. BEATILG R AR R R R #9K
T 0.98, IXRYIFEASTIRIG MIT% A BN TVE R A, i
T (0 BY 9 5 S5 1) L 7 9% 8 BAT B IR 2 PEAH G
Z:2% CAT T FE N O R R TR i 47T Y 55 5 2 ) 1
SEITI% » AR SR B IR v IS AS [RDAH e 2 i
AP Y 95 5 1 7] N ) ok R REAT Hi A

R SR i R RGBT A, 19
FSLRMBE ISP BE G Sy, ORI ST ATA JEE
B SRR S R h 2 & 14 Fros. & 14 WA,
BEEALRE LRI R, Y B A AR LR R ) R A
Kol . FEEREMH 0.399 HhNE| 0.462 W, Ak

R A AN R B T8 J1 0 Bt e T 14.72%801 79.07%,
& W RELRE 5 o 22 L 286 58 0 1) 5 i 5 R S 2

u RDREBE0.399(c=54.75 kPa, ¢=35.24°, R=0.9899)
o HUREFE0.431(c=77.60 kPa, ¢p=37.72°, R=0.9975)
4 HIREPF0.462(c=98.04 kPa, ¢=40.43°, R=0.9874)

10000 300 400 500 600 700 800
i B 1 /kPa
13 FEEMEEREE T aE SiEmE 1% Rehik

Fig. 13 Relationship between shear strength and normal stress

under different contact surface roughnesses
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