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Abstract: Based on the FLAC®” software, by modifying the cable unit and improving the shear stress extraction method, a
numerical model for anchored rock slopes with weak interlayer is established. The influences of anchorage parameters on the
distribution of shear stress at the anchorage interface of rock slopes with weak interlayer under earthquakes are analyzed. The
results show that the thickness of mortar layer increases, the debonding length of mortar-rock interface increases, and the
debonding length of bolt-mortar interface decreases. The cross-sectional area of bolts increases, the shear stress at anchorage
interface transfers towards the head and roots of bolts, and the debonding length increases. Properly increasing the length of
anchorage section and reducing the spacing between the bolts are beneficial to slope stability. Under a certain anchorage length,
the anchorage angle should be increased appropriately. The influences of anchorage parameters on the distribution of shear
stress and the anchorage mechanism of the anchorage interface under seismic condition are revealed. It is of important reference
value for the design and construction of slope anchorage.
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Table 1 Comparison of pull-out test and numerical modeling

results before interface debonding

¥ #k/ kN R {H/MPa 5 H/MPa
20 6.28 5.42
30 8.24 8.12
40 11.73 10.83

R 2 R EAT A AR ESERIEE
Table 2 Comparison of pull-out test and numerical modeling

results after interface debonding

T g B /KN I8 {H/mm 115 AH /mm
50 5 5
60 10 10
70 15 15

1.2 $HELDIFER

W 1 BT R —E 5 A ] A 3 A A b
BARY, SRR R R A, IR X FE X =51 mX 3
mX12 m, BWHHIFE (B 1 REES) LHZ
T fE s (B 1 RRE5EEI DY) 52 a0
B, YWECN 18 m, W 750, WEEWAA
40° HJE 1 m. A3 BB EBTARE 6 ¢ 30 mm
R FREHAT AT, 2 5l 2OV 1~6, &4
FRAEFE A TP A B S 5 m, TAIFEN 3 m, ]
9 20° , HEFLEAR AN 100 mm, VERAN M30 Kk
W, HUEEAT RO I S R PR B 45558 5 2.4 MPa,
W I R AR PR B 4550 5 0.8 MPa, FRAREL4S
SR 3 A PR 86 2 0 P 1 45% . AE R AR AT (1 Sk ANl
MRAL P — AN, AR I I 4% 0.5 m S W) R AT
VAR SRR 2 8], S —, S A5 3
M 13~39 MAE, | EH T ER N XZ Vi, 4
B s BAE B, AT BT ALPRE IR 3. HCE
KB 1280 4, BRI %S
ik s.
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Table 3 Coordinate values of bolts

(m, m)

T i) s

B 1 (1.75,2) (8.25,0.6)
HiFF 2 (2.5,5) (11,1.6)
AT 3 (3.25,8) (13.75,3.8)
AT 4 (4,11) (16.5,6)
HiFF 5 (4.75,14) (19.25,8.2)
HiFF 6 (5.5,17) (22,10.4)
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Table 4 Physical and mechanical parameters of rock mass

et B/ (kg'm®)  PAMEREE/MPa  JHRAEL BN I/MPa WM/ )  ABIEIE/MPa  BILIKEE/MPa
AR 2600 1000 0.25 0.45 32 667 400
w552 1750 32 0.40 0.06 30 53.3 11.4

&5 WITFICRWRIIBNF S

Table 5 Physical and mechanical parameters of bolts and cement mortar

5 1% /(kg'm ) PP E/GPa Fi4E R /(MN-m™") A /em? KR EEBES/(° )
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Fig. 1 Slope analysis model
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Fig. 2 Time histories of acceleration of Kobe waves
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Fig. 5 Distribution of shear stress at mortar-rock interface under
H1, H2, H3, H4
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Fig. 6 Distribution of shear stress at bolt-mortar interface under
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Fig. 7 Distribution of shear stress at mortar-rock interface under
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