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Numerical Analysis of Block Type Quay Wall with Piles for Restraining
Horizontal Deformation
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Abstract : A two-dimensional numerical analysis was performed on the depth of pile embedment, the magnitude
of the residual water level, and the condition of the presence or absence of cap concrete to understand the behav-
ior of the block-type quay wall with piles. The results showed the control effect of the lateral displacement of the
quay wall depending on the embedment of the pile. When the piles were not embedded, the lateral displacement
of the quay wall increased proportionally as the residual water level difference increased. In contrast, when the
piles were embedded into the ground, the control of the lateral displacement of the quay wall was greatly exerted
even if the residual water level difference increased. There was little difference in the lateral displacement of the
block-type quay wall regardless of the presence or absence of cap concrete. Under the condition where the piles
were embedded down to the rubble mound layer, the piles exhibited the rotational behavior seen in the short piles.
As the embedment depth of the piles increased, the piles showed the same bending behavior as the intermediate
piles. Thus, the piles significantly contribute to the control of lateral displacement in the block-type quay wall
with piles.

Keywords : block type quay wall with pile, lateral displacement, embedment of the pile, residual water level
difference, cap concrete
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Table 2. Analysis cases
Analysis Case Case-1 Case-2 Case-3
Residual Water Head Difference AH=1205m AH =1.808 m AH=3.616 m
Cap Concrete with without with without with without
Cast-in-place Pile with without with without with without
(ctc 2.0 m)
Pile Embedment Depth (H= 1.5 m) OH-4H OH-4H OH-4H

(H: Rubble mound Height)
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Fig. 5. Lateral displacement of block according to pile embedment depth in case of without cap concrete.
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Fig. 12. Comparison of bending moment according to pile depth in case of without cap concrete.
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Fig. 13. Bending moment of pile according to pile embedment depth used to numerical analysis in case of with cap concrete.
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Fig. 14. Comparison of bending moment according to pile depth in case of with cap concrete.
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