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1 CDG
Tab. 1

Properties of the CDG fill and cement grout

Soil Properties

Specific Gravity (G,)
2. 645

Max dry density (pama)
1.668 Mg/m’

liquid limit Ce;)
35.5 %

Plastic limit (ew,)

27.3 %

Cement grout Properties

Density (o4) Poisson’s ratio (v)

Uniaxial compressive strength (s.)

Secant Young's modulus (Ej,)

Fig. 2 Variation of earth pressure during drilling and grouting
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Fig. 1 Layout of transducers and pull-out equipments
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Fig. 3 Variation of earth pressure and pull-out stress during drilling pull-out
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Tab. 2 Material properties used in the finite element model
Density Young’s Modulus Poisson’s ratio  Friction angle  Dilation angle Cohesion
(p/(Mg+m™*) (E)/GPa W) (@) (P (¢)/kPa
Nail 2.0 16. 4 0.28
Soil 1.668 27.5 0. 35 34° 8.2° 27
Shearing zone 1. 668 27.5 0. 35 29° 10° 5
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Fig.5 Comparison between measured and simulated results under different overburden pressure
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Fig. 8 Simulated average pull-out shear stress-displacement curves under different grouting pressures
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Numerical study of the influence of soil dilation angle and

grouting pressure on the pull-out strength of the soil nail

SU Li-jun"*®, LI Yan-long', YIN Jian-hua®

(1. School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China(XAUAT), Xi'an 710055 China;

3. The Hong Kong Polytechnic University, Hung Hom Kowloon Hong Kong)

Abstract : Soil nailing is an in situ reinforcing technique that is widely used for stabilizing slopes and excavations. The nail-
soil interface shear strength, that is, the pull-out strength of a soil nail is an important parameter which controls the de-
sign of a soil nailing structure. For drill-and-grout soil nails, the dilatancy of soil and grouting pressure are two important
parameters which influence the pull-out strength. Based on the laboratory pull-out tests. a 3-D finite element model was
established to investigate the influence of these two parameters on the pull-out strength of a soil nail. Before the paramet-
ric study was carried out, the model was firstly validated by comparing measured and simulated results. The agreement
between the measured and simulated results was fairly good. The parametric study showed that the peak pull-out stress
increased significantly with the increase in grouting pressure and dilation angle of the soil.
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