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Analysis of seismic responses of bedding rock slope based on DEM
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Abstract: The seismic responses and anchor reinforcement effects of a bedding stereoplasm rock slope with multiple structural
planes behind the powerhouse of a hydro power plant by use of the DEM, and a optimal layout plan of the anchors is proposed.
The research shows that displacements of the unreinforced bedding stereoplasm slope under seismic action is present the
stepped increases, and the rock blocks fall at the end of eart hquake. Displacements of reinforced slope diminish significantly, and
the slope can remain stable in the earthquake. T he shear force response of the anchor elements shows good agreement with the
relative displacement response of the lay of terrain around the anchor element, which means that the relative displacement of the
lay of terrain around the anchor is the main stimulation factor of the anchor reinforcement effects in the earthquake and the rela
tive displacement of the lay of terrain emerging on slope surface and at a lower elevation is larger so that the shear force of the
orresponding anchor is larger. Hereby this paper put forward the reasonable arrangement schemes of the anchor.
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Fig. 1 The model of anchor structure
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Fig.2 Arrangement of joint surface, structure

plane and anchor bolt of slope
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Tab.1 Physical and mechanical parameters of rock mass

R RBTRE BUIRE WIS R
/(kg* m3) /GPa / GPa ) / MPa
2 880 21.32 14.52 21 2.5
2
Tab.2 Physical and mechanical parameters of structural plane
S T 1 I Y11 W WEEE M AR
- /(GPa* m!) /(GPa* m™) °) /kPa
e ] 15 10 35 50
BT 20 16 30 9
3
Tab.3 Angle and length of anchor rod
B FRE(®) K&/ m
YL 20 12
/3L 30 12
St Skl 20 10
4

Tab.4 Physical and mechanical parameters of rock bolt

BEFFIED FRPERT  ARBRPURL BRBREUET  WREY DR
B/m? H/GPa #RJE/MPa 5%/ MPa J1/(N/m?  Ji/KPa

0.001 100 500 350 109 15
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Fig.3 Curve of seismic acceleration versus time
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Fig.4 Curve of displacement of monitoring points
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Fig.5 Slope displacement vector diagram at the end of earthquake
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Fig. 6 Curve of maximun displacement of

slope before and after consolidation
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Fig. 7 Slope displacement vector diagram at the end of earthquake
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Fig. 8 The sheer force value of anchor at representative time
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Fig.9 Anchor sheer force diagram at the end of earthquake
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10
Fig. 10 Slope displacement vector diagram at the end of earthquake
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Fig. 11 Curve of maximun displacement of slope

before and after optimal consolidation
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