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A Case Study in a Rainfall induced Failure of Geosynthetics-Reinforced
Segmental Retaining Wall

" §%Al Chung-Sik Yoo
2 MY Hye-Young Jung
3 M8{AF Hyuk-Sang Jung

Abstract

This paper presents a case history of a geosynthetics-reinforced segmental retaining wall, which collapsed
during a sever rainfall immediately after the completion of the wall construction. In an attempt to identify possible
causes for the collapse, a comprehensive investigation was carried out including physical and strength tests
on the backfill, stability analyses on the as-built design based on the current design approaches, and slope stability
analyses with pore pressure consideration. The investigation revealed that the inappropriate as-built design and
the bad-quality backfill were mainly responsible for the collapse. This paper describes the site condition including
wall design, details of the results of investigation and finally, lessons learned. Practical significance of the findings
from this study is also discussed.
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Reduction Factor

Allowable Tensile Strength (kN/m)
To = Tud/( RFcr RFp RFp FS)

RFcs =1.5, RFp =1.1 RFjp =1.1, FS=1.5
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Block / block interface shear properties®

Block /geogrid connection properties®

Min.(a,) Angle (4,) Max. (V. max) Min. (a.) Angle (A4) Max. ( V uemax)
(kN/m) (deg.) (kN/m) (kN/m) (deg.) (kN/m)
7 45 29 18 22 27

Note) * Interface shear capacity is defined as,

column above sliding surface under consideration
° Connection strength is defined as T w=a + AW, (z)tand  , where AW,(z;)=weight of facing column

above i" block

V.=a,+ AW,(z)tand,, where AW,(z)=weight of facing

E 4. AlDSH9| oHMHTL At
Internal stability
Layer E('ri‘; FSi FSpo FSi
NCMA FHWA NCMA FHWA NCMA FHWA
1 0.4 0.75 0.59 8.76 7.63 1.21 0.95
2 1.0 0.97 0.75 9.13 8.20 1.35 1.04
3 1.6 1.08 0.83 7.97 7.43 1.62 1.14
4 2.2 1.21 0.93 6.81 6.66 1.74 1.30
5 2.8 1.38 1.05 5.65 5.89 2.03 1.44
6 3.4 1.62 1.21 4.49 5.13 2.44 1.66
7 4.0 1.94 1.42 3.33 4.36 2.99 1.95
8 4.6 2.42 1.72 2.17 3.59 3.79 2.37
9 5.2 3.23 2.19 1.01 2.83 517 3.02
10 5.8 4.85 3.01 2.25 2.06 8.12 4.15
11 6.4 8.62 4.82 0.97 1.29 18.38 6.63
12 7.0 11.80 2.37 19.90
NCMA FSpe=5.16 FSps=1.14 FS;=3.08
External stability
FHWA FSp:=2.15 FSps=0.927 FS,=2.33
FSuwe = Factor of safety for bearing capacity FSust = Factor of safety for base sliding
FSor = Factor of safety for overturning FSi = Factor of safety for tensile overstress
FSit = Factor of safety pullout FSis = Factor of internal sliding
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