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Fig.1 Elevation drawing of soil nailing structure
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Fig.2 Sectional drawing of soil nailing structure
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Fig.3 Soil nailing calculating schematic diagram
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Fig.4 Soil nailing and soil dynamic model system
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Table 1 Slope soil parameters

i Internal i . Limit friction
Cohesion/ L. Unit weight/
friction/ 3 prevented force/
kPa (kKN - m~3)
(°) kPa
15 28 16 50
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Fig.5 Sectional sketch of supporting structure for dynamic
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Table 2 Design results of soil nailing for dynamic

Soil R . Soil reinforcing  Soil
. Horizontal Vertical . .
nailing X . nailing steel nailing

spacing/ spacing/ . .
layer diameter/ diameter/ length/
m m
number mm mm m
1 1.5 1.5 150 25 13.0
2 1.5 1.5 150 28 13.0
3 1.5 1.5 150 28 13.0
4 1.5 1.5 150 28 13.0
5 1.5 1.5 150 28 13.0
6 1.5 1.5 150 28 13.0
7 1.5 1.5 150 28 13.0
8 1.5 1.5 150 28 13.0
9 1.5 1.5 150 28 12.0
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Table 3 Seismic response of soil nailing peak axial force

z position/
m
Peak axial
force/kN

x position/

259 27.6 314 34.8 382 43.8 40.1

7 8 9 10 11 12 13
m

Peak axial

37.3 33.9 30.5 282 25.7 23.6 21.7
force/kN
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DYNAMIC CALCULATION MODEL AND SEISMIC RESPONSE FOR THE
SYSTEM OF SOIL NAILING AND SURROUNDING SOIL Y

Dong Jianhua? Zhu Yanpeng
(College of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract A dynamic calculation model of soil nailing structure for slope protection is proposed in the
present paper. The interaction between soil and soil nailing is treated as linear spring and damping system
related to velocity. The inertia of the facing upon soil nailing is simplified as an equivalent concentrated
mass. Excitation equations of vibration response under horizontal harmonic earthquake are established, and
the analytical solutions are obtained for steady vibration. 3D nonlinear FEM with ADINA software is carried
out to verify the proposed model. The results show that the present model is safe and credible for the design
of uniform soil slope. The calculation model provides a new approach for earthquake analysis and antiseismic

design of the structure protected by soil nailing.

Key words soil nailing, slope, dynamic calculation model, seismic Performance, antiseismic design
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