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Bearing behavior of rock anchorage system for west river bridge construction

LIU Xiu-min CHEN Cong-xin XIAO Guo-feng LU Zu-de WANG Yong-wei

State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China

Abstract: Aiming at the bearing capacity of rock anchorages for West River Bridge construction on Guangzhou bank slope, the
engineering geological investigation, indoor and in-situ rock mechanical tests, borehole camera, sound wave tests, etc. are carried out
to gain the rock mass geomechanical characteristics and the slope’s geomechanical model. Then anchorage tests are carried out to
confirm the reliability of prestressed cables in-situ. The three dimensional numerical simulation is used to research the stability of the
wall rock around anchorages when group cables prestressed and bearing load, as well as the distribution rule of prestressed cables’
resistance arranged at different positions in an anchorage. The results indicate that the rock anchorage system is stable when the West
River bridge constructed and the displacements of the slope’s surface keep mm level; the prestressed cables’ anchoring force turn out
uneven distribution and mainly concentrate in 2 m scope on the front of anchoring section; in the prestressed cable group of one rock
anchorage, the concentration degree of cable resistance is first the angle cable, next the side cable, last the middle cable which from a
large to small in turn. The overload experiments show that the rock anchorage system's ultimate anti-pullout capacity is not smaller
than 8 times of the designed pulling load. Prestressed cables’ monitoring indicates that the axial force of cable is just stable during the
whole period when the construction load increasing; and the middle cable’s axial force is less than the angle cable’s one. The research
methods and results can be for reference in similar bridge constructions and anti- pullout projects.
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Fig.1 Arrangement of prestressed cables
group in anchorage
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Table 1 Prestressed cables setting and design loads
2 /(=) /() /m /m /kN /kN
GS1 3.0 25 35 10 1350 1350
GS2 3.0 25 45 10 1350 1350
GS3 0.0 20 45 10 1050 1050
450 m GXl  -3.0 25 40 10 1350 1350
GX2  -3.0 25 40 10 1350 1350
GX3 0.0 20 65 10 1050 1050
2
Table 2 Parameters of steel strand and cement grout
/mm /mm’ /GPa  /MPa /MPa  /GPa
1524 140 198 1 860
1.0 10
3
3
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) Table 3 Main parameters of slope’s rock mass
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Fig.2 Geological section crossing upstream 5
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Fig.3 Geological section crossing downstream
anchorages center
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Table 4 Comparison of cable stretching values

/kN /m /m /mm /mm
GSl1 1620 35 10 162 165 0.98
GS2 1620 45 10 227 210 1.08
GS3 1620 45 10 227 237 0.96
GX1 1620 40 10 194 200 0.97
GX2 1620 40 10 194 186 1.04
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Fig.5 Tensioning curve of pre-stressed
cable in GS2 anchorage
6
FLAC
[3 4]
3D I
FLAC Ubiquitous
51
200 m

400 m*x400 m X

Z XY Z
-70 m
2
6
5
FLAC?® SEL cable pretension
889 711
153 362 924
1078

6
Fig.6  Slope’s grid model and rock mass grouping

5.2
1
6
7
GS2
GS2
0.57 mm 8
[3 7]
9
GS2
0.57 mm 0.13 mm

GS2



200 2013
0.62 mm 10
GS2 3
3
4 1b)
0.0000 5.000 0x10° 11 12
5.000 0x10°  1.000 0x10™
1.000 0x10™  1.500 0x10™
1.500 0x10*  2.000 0x10™*
2.000 0x107* 2,500 0x107 om
2.500 0x10™*  3.000 0x10™
3.000 0x10™*  3.500 0x10™
3.500 0x10*  4.000 0x10™*
4.000 0x10™*  4.500 0x10™ [8 10]
4.500 0x10™*  5.000 0x10™
5.000 0x10™ 5.500 0x10™
5.500 0x10™* 5.728 5x10™
7 m
Fig.7 Displacements of slope surface after cables
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center after cables tensioning (unit: m)
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