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For the soil nailing, recently, its application is expanded, but there is no officially approved method to design it
yet. Furthermore, there are a great number of design valuables in soil nailing, it is also used without clear data
under the situation that uncompleted detailed research on the sensibility between design variables. Especially, there
has no deal with the installation angle of the nail - the major contents in this study. Therefore, this study based on
the theoretical estimation analyzed safety rate about the angle of the nail, unit weight, adhesive force, internal fric-
tion angle and tensile force worked on nail in the case of the rear of pond side is both horizontal and perpendic-
ular. As a result, it could be verified that the safety rate increased on every cases in the situation of the nail
installation angle was in upward direction than in downward direction.
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Fig. 1. Sectional diagram of downward nail.
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Fig. 3. Analysis on the influence of nail inclination by finite element method (Shaffie, 1986).
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Fig. 4. Sectional diagrams of nail.
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Table 1. Sectional diagrams of parameters.

Wall height Cohesion Internal friction angle Unit weight Nail tensile force
(H, m) (c, kN/m?) @, ) (» kN/m?) (T, kN)
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10 10 18 40
15 15 19 60
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Table 2. Nail safety factor obtained with theoretical values and talren97.

c [0} T B (v} Fs(1) Fs(2)
Cohesion ' Ir}temal Na'il .Optim.um nail Angle of nail. with Factor of Factor of
(KN/m?) fI'lCthI: angle tension mchnatloon angle respec‘t) to Ijorlzontal safety safety

) (kN) ) ")) (a=—p-0)

5 30 20 40 —20 0.486188 0.41

N 30 20 45 -15 0.486556 0.41

5 30 20 50 -10 e o4

5 30 20 55 =5 0.486544 0.41

5 30 20 60 0.486169 0.40

5 30 20 65 5 0.485553 0.40

5 30 20 70 10 0.484704 0.40

5 30 20 75 15 0.483632 0.40

5 30 20 80 20 0.482348 0.40
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