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Effects of grouting on mechanical properties of soil nailing

ZHANG Guang-xing, GUAN Lin-bo
(Department of Civil Engineering, Tongji Zhejiang College, Jiaxing, Zhejiang 314051, China)

Abstract: Based on the analytical solution for soil nailing tension model and the field measured data of soil nailing tensile test, the
influences of elastic modulus of cement grout E, and shear deformation coefficient of soil nailing K on the mechanical properties of
soil nailing are analyzed. The results show that the displacement of nail head under the maximum loading decreases as E, increases.
With the increase of E,, the relative displacement and shear force between soil and nail, decrease in the shallow part of the nail body,
and increase in its deep part, respectively. Furthermore, the variations of relative displacement and shear force between soil and nail
along the nail body direction become much smaller with the increase of E,, resulting in more homogeneous distribution of side
friction resistance along the nail body. As K increases, the relative displacement between soil and nail under the maximum loading
decreases and the variation of relative displacement along the nail body direction becomes much smaller, indicating the effect of
grouting on soil nailing gradually becomes marginal. With the same change rate of K and Egthe influence of K on the
load-displacement curve of soil nailing is greater than that of E,, while the influence of K on the shear force between soil and nail is
lower than that of E,.
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Fig.1 Compressibility modulus of cement mixed soil
with different cement contents

HE 1A ER, BAIKIERG TARKR B0
R ERE, MKRE S ET 10%3EE 2] 40%HH,
H R4kt 1.86 MPa #2155 8.96 MPa, Ltk

B2 J1/kPa

0 10 20 30 40 50
KPEBNE Y%
B2 ARKESRESTRRRD
Fig.2 Cohesion of cement mixed soil with
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Fig.4  Young's modulus and shear modulus of hardened
cement pastes with different water/cement mass ratios
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Fig.5 Shear stress-displacement in soil nailing pullout test
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Fig.6 Mechanics models of soil nailing pullout
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Fig.7 Measured load-displacement curve of soil nailing
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Fig.8 Axial force distributions of soil nailing
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Fig.12 Nail-soil shear stress distributions along
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Fig.17 Load-displacement curves of soil nailing
with different enhancement coefficients
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