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A Study on the Load Distribution Ratio and Axial Stiffness on Existing
and Reinforcing-Pile in Vertical Extension Remodeling

A A A Jeong, Sang-Seom

z 3 A Cho, Hyun-Cheol

Abstract

This study presents the application of the numerical and analytical technique to simulate the Load Distribution Ratio
(LDR) and to define axial stiffness on reinforcing pile foundation (4,) in vertical extension remodeling structure. The
main objective of this study was to investigate the LDR between existing piles and reinforcing piles. Therefore, to analyze
the LDR, 3D FEM analysis was performed as variable for elastic modulus, pile end-bearing condition, raft contacts,
and relative position of reinforcing pile in a group. Also, using the axial stiffness (&],) of existing piles, the axial stiffness
of reinforcing pile was defined by 3D approximate computer-based method, YSPR (Yonsei Piled Raft). In addition A,

was defined by reducing the A considering the degradation of the existing piles.
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(a) Existed Condition

(b) Removal condition

(c) Reinfocing Pile Installation | (d) Extension loading condition
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Fig. 1. Load case along the construction stages of remodeling process
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Table 1. Physical properties of soil
Depth Material Unit weight | Friction angle Cohesion Young’'s modulus | Poisson’s Interface
(m) model (kN/m®) (°) (kN/m?) (kPa) ratio
Sand 0-19 M.C 19 35 15 5.0<10" 0.32 0.67
Weathered rock | 19 — 50 M.C 21 39 34 3.0<10° 0.3 1.0
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Table 2. Properties of piles and raft

Description Existing piles (PC pile) Reinforcing piles (Micro pile) Raft
Length (m) 20 20
6m x 6m x 1.5m
Diameter (mm) 500 250
Material model Linear elastic Linear elastic Linear
Material type Non—porous Non—porous -
Unit weight (kN/m?) 25 27 25
Young's modulus (kPa) 2.45107 3.7%10 3.0%10
Poisson’s ratio 0.2 0.2 0.2
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Table 3. Loading level applied on pile foundation

Loading level Load (kN)
60% 2280
70% 2660
80% 3040
90% 3420
100% 3800
110% 4180
120% 4560
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140% 5320
150% 5700
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