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Permanent Basement Wall Convergence Method Using a PHC
Pile
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This study was intended to suggest a new-concept construction method of permanent
basement wall combined with earth retaining wall by using PHC piles to overcome the disadvantages of
conventional CIP methods or the like which have been used just for earth retaining walls during field
construction, and to determine its applicability. PHC piles are characterized by the reliable quality attributed
to prefabrication (shop fabrication) as well as superior concrete strength and prestressing steel strength
to that of CIP in the aspect of materials, and also higher bending moment than that of CIP in the aspect
of structure.
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(a) Double wall (b) PHC pile method

[Fig. 1] Comparison with existing method in
underground parking lot
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(a) Existing method (b) PHC pile method

[Fig. 2] Comparison with existing method in extension
work
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(Table 2) Economical efficiency comparison
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(Table 1) Compare PHC Pile method with CIP FO8E5Y Cd? Rl
Iltem CIP PHC Pile Boring Same same
construction mixed order Rebar 13,000 -
sequence RMC 6300 B
o 2IMPa 80MPa Material ’
Cure condition On site Precast H-beam 15,000 -
Reinforcing bar pre-stressing bar PHC Pile - 25,000
strength rebar 400MPa 1300MPa - o —
Flexural strength 34KkN - m PKN - m Sum > >
Furring strip Breaking Concrete Using anchor hole ) RC 15,000 -
Construction
PHC PILE - 10,000
49,300 35,000
Total
(100%6) (70%)
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Construction sequence of CIP
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Construction sequence of PHC

[Fig. 3] Construction sequence
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(a) Cap beam (b) Spadral beam

[Fig. 4] Joint detail
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[Fig. 5] Flood prevention measure PHC Pile
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[Fig. 6] B1® floor plan
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[Fig. 7] Geological feature and structural section
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[Fig. 8] P—M Interaction curve of PHC pile



o
T
(@)
H
ne
mjo
L=}
o0
ror
02
]
i3
olo
o
OH
IE

167

PHCo} ] 175

o] 4-5}¢] <Table 3>} o] 4t =

187.4kN2o 2 eI P-MGA LS [Fig. 817 2ol =
/\1'6}035} OWJJr %% i =

(Table 3) Flexural strength of PHC pile
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Diameter| Sort g Al (AR
(kN) | (kN -m) | (kN)
0.1 9.9 0.0
637.0 151.7 4882
11632 1758 341.6 ‘
400 B 1675.6 1844 11729
2038.1 183.6 14267 ‘
26074 0.0 1460.2
[Fig. 10] Analisys result of bending moment
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[Fig. 9] Program analysis of temporary retaining wall

(Table 4) Consideration of temporary retaining wall

Mu Vu
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[Fig. 11] Analisys result of shear force
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[Fig. 12] Analisys result of axial force
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(Table 5) Consideration of basement outer wall
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