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Abstract: The rock mass in natural state is a discontinuous anisotropy mass, therefore, if rock mass is still
regarded as isotropy mass, it will not agree with the actual situation. In general analysis of engineering cases,

anisotropy material includes orthotropy material and transverse isotropy material. In order to study the interaction
between transverse isotropy rock mass and supporting structure, engineering geology of the slope at an
expressway project is considered. Then, the laboratory tests for rock samples from field were carried out; and the
uniaxial compression tests for rock samples with different stratification planes are performed to determine the
indices of describing elasticity characteristics of transverse isotropic rock. Based on the theory of stress-strain
relationship of transverse isotropy rock mass, the analytical model of interaction between rock mass transverse
isotropy of slope and prestressed anchor cable with frame beam is established; and the notion of the optimum
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anchorage angle in prestressed anchor cable is presented. The interaction between rock mass transverse isotropy of
slope and prestressed anchor cable with frame beam was analyzed with finite element analysis. At the same time,
the study on parameters of the interaction between rock mass transverse isotropy of slope and prestressed anchor
cable with frame beam and the optimum anchorage angle in prestressed anchor cable is performed. The rules of
the influence on directivity of stratification plane of supporting structure are determined. The results show that
some reasonable and reliable references and actual engineering experiences on the design of prestressed anchor
cable with frame beam supporting for transverse isotropy rock slope can be accepted.

Key words: rock mechanics; transverse isotropy; prestressed anchor cable; finite element analysis; anchorage
angle
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Fig.1 Schematic diagram of transverse isotropic material
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Tablel Results of uniaxial compression test
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1 0 5 17.654 0.186 0.186 47.30
2 30 5 18.270 0.181 0.224 36.97
3 60 5 21.415 0.222 0.256 26.69
4 90 5 24,550 0.245 0.253 35.47
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Fig.6 Schematic diagram of prestressed anchor cable
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Fig.7 Elevation view of prestressed anchor cable with frame
beam support
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Table 4 Force analysis of frame beam with prestressed anchor
cables
b HE HERPEYR HEBEGERE R, e
sem By TR piEEIN M_‘jj/kpa
A0 M JIkN M JIkN
0 254.90 245.10 307.595
30 252.40 24750 303.900
pULN=
45 249.10 250.80 300.459
60 246.11 253.86 296.844
90 243.31 256.69 293.906
120 24557 254.39 296.844
M=
135 249.39 250.57 299.340
150 253.62 246.35 303.900
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Fig.9 Rock’s stress change in anchor’s position with parameter
S determined by bedding surface and level
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Fig.10 Large internal force’s change in direction of frame’s
carling and transom with parameter /5 determined by
bedding surface and level
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Table 5 Effect of the change in prestressed cable’s anchorage

angle on the anchor cable with frame beam’s

force
Bl f HEZSGERAEAN R AL TELLRIR R WRAEERE
al(’) y Il % J/kN v I3 J1IkN N Jj/kPa
15 248.6 251.1 316.20
20 252.4 2475 303.90
25 254.1 245.7 307.41
30 253.8 246.1 309.84
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