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Development of New Design M ethod for Heaving dueto Uplift Pressure
Considering Friction Between Retaining Wall and Ground
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Abstract

The depth of water-proof retaining walls is usually determined by heaving due to uplift pressure in cut and
cover tunnel construction. The heaving is usually checked by normal force equilibrium on the bottom ground
mass of the excavation. However, friction force between ground and retaining wall and shear resistance of the
impermeable layer is considered to resist heaving uplift force. Based on centrifuge tests and finite element
simulations conducted in this study, it was found out that the resisting forces resist heaving uplift force. A new

design method is thus proposed for heaving due to uplift.
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Table 10 0000000O0O00OOO
Model Conditions

CASE No. | OOOB(m) | DOOOOH() | B/H
CASE-1 ooooo o

CASE-2 42 3.0
CASE-3 25 14 1.78
CASE-4 14 1.0
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Table 20000000000
Properties of Sail

0000 Dgy(mm) 0.363
0 good Uc 1.6
oooo0 p (g/cm®) 2.649
REEERG) 87.7
og 2000 0.% 28.9
gooo I, 58.8
00000 p (g/cm®) 2.628
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Table 3000000000
Calculation Conditions

g L(m) y {(t/m?) f(KN/m?)
oo 11.2 1.95 15.0
oo 2.8 1.70 48.0
U 357.7kPa
q; 28m R
B/2=126m,| 154m
GL-0.0m . |
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Table A0 00 0OOOOOOO
Soil Parameters
ERE] ETILE IN5A—5
FALAZ S —{FE D] 0.109
R A 0.876
1| BEO—XAETIL [BREAEM 0.921
R TIUH v 0.25
IEfETEE A 0.233
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Drucker—PragerE®T JL

g8 14 R 2R E(kN/m2)

BHRTYULE v’

REBEEIRFE ¢ (deg)

$E7E A c(kN/mP)

joint B

EZH J(deg)
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Design Method for Heaving

Table 600000000000 OOOO
Friction and Shear Resistance

f 0 0.3N (O 15)
I'oo [ ooNn@
f,|0000| K.o \Otane +c'

N:NE, c: 577, K, #f 1k 2R
o GEREFRANIET, ¢ HMEAWNTA=H

Table 60O 0OOCOOR
Reliability Index

gog gooo oooogp
gao gogoogn 0.04 ® 2.27
gogd gooog 0357 1.90
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