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ABSTRACT

Numerical analysis was carried out using a finite element analysis program to analyze the behavior characteristics of enlarged
cylinder type anchor. It was found that the ultimate resistance of enlarged cylinder type anchor increases with the enlargement
angle from numerical analysis for various enlargement angle cases. In the case of 30—60° of enlargement angle, the deformation
and stress distribution characteristics in anchor are similar regardless of enlargement angle. However, when the same tensile
force is applied, there is a difference in the degree of frictional resistance because of difference of displacement of top of
grouting zone. Also, it was found that the maximum compressive force and tensile force were generated at the cone of

the upper portion of the grouting zone, and tensile fracture of the upper grouting portion is likely to occur.
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(a) Friction type anchor (b) Expansion type anchor c¢) Enlarged cylinder type anchor

Fig. 1. Classification of anchors
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Fig. 2. Angle of expansion of enlarged cylinder type anchor
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Fig. 3. Boundary conditions and mesh for finite element model

Table 1. Material properties of enlarged cylinder type anchor

Material Model Vi c ¢ . v
(ton/m?) (KN/m?) (deg, °) (MPa)
Weathered soil Mohr—coulomb 2 255 33 140.0 0.3
Grout Elastic 2.1 - - 20,000 0.3
Steel tendon Elastic 78 - - 200,000 0.3
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Fig. 4. End bearing capacity distribution of enlarged cylinder
type anchor



Table 2. Anchor bond length bearing capacity ratio (Tag=300 kN)

Enlargement angle End bearing capacity Frictional resistance
) (%) (%)
30 587 94,13
45 9.45 90.45
60 1.9 881
Table 3. Displacement and elongation of grouting zone
Enlargement angle Disp. of top Disp. of bottom Elongation
(°) (cm) (cm) (cm)
_ top
30 8.88 8.40 0.48
45 6.04 573 0.31
60 474 450 0.24 ™ bottom
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Fig. 6. Axial load distribution in anchor grouting zone
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