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A Study on Performance Improvement of a PHC-W Pile
for PHC-W Retaining Wall

2 A\ Kim, Chae Min Ao Kim, Sung Su

Ao 3 Jeon, Byeong Han 3z & Choi, Yongkyu

Abstract

Various earth retaining wall methods were used on the domestic construction sites and a cast in place pile (C.I.P) method
was mostly applied at deep excavation. Because of a lot of shortcomings in the C.I.LP method, a new method using PHC-W
earth retaining wall was developed. The earth retaining wall method using PHC-W piles has a lot of advantages including
that it is safer than other earth retaining wall methods due to uniform quality and high rigidity. PHC-W was designed
to effectively resist lateral earth pressure by alternating cross section of PHC pile. And increment of bending moment
and shear strength were verified through KS F 4306 tests, and were increased by 42% and 98% more than KS standards.
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Table 1. Input data of numerical analysis

Elastic modulus Tensile strength Compression strength Unit weight Poisson’s ratio
(MPa) (MPa) (MPa) (kN/m?®)

Concrete 27,389.0 5.5 80.0 25.0 0.167

Steel wire 196,133.0 930.0 ~ 1200.0 - 78.5 0.300
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Fig. 4. An example of numerical analysis modeling and analysis results of PHC-W pile

Table 2. Steel wires placing of each case

Total Bottom Top Left Right Space of steel
(EA) (EA) (EA) (EA) (EA) wires (mm)
Case 1 9 3 4 1 1 35
Case 2 9 4 3 1 1 35
Case 3 9 4 3 1 1 65
Case 4 9 4 3 1 1 73
Case 5 9 4 3 1 1 93
Case 6 9 4 3 1 1 130
Case 7 10 4 4 1 1 35
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Table 5. Specifications of PHC-W pile

Concrete geometrical

. , Section modulus
moment of inertial 3
4 Ze (m°)
le (M%)

530 0.135 0.00262 0.01112 3.51 35,000,000

Specific weight

Modulus of elasticity
(kN/m) 2

(kN/m°)

Outer diameter Concrete area
(mm) As (m?)
Table 6. Soil input parameters
Type

Total unit weight Soil parameter Coefficient of horizontal subgrade reaction
~, (KN/m®) ¢ (kPa) ? () Kn (KN/m?)
GW 18 0 30 21,000
GW 18 0 30 23,000
GC 19 10 35 29,000
SM 19 15 35 30,000
GC 19 15 35 33,000
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Fig. 12. Distribution of horizontal displacement, shear strength, and flexural strength at maximum excavation depth
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