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Fig. 2 Model of fill slope with interior drainage layer
(Wong, 2003)
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Fig.5 Plan view of the area of the failure and braced wall system.

A Boring

—Type M2
i Boring

& : Kingpost
@ : Bored piles intended to support the railway structures 0 3 10m
after completion of the construction Y

Fig. 6 Plan view of the Type M3 section due west of the s shaft

— 227 —



Depth| Eleva. | Soil Soil SPT N-value Depth) Eleva. | Soil Soil SPT N-value
(m) (m) | profile type 20 10 60 80 (m) | (m) |profile type 20 40 60 80
Fill, clay silt Fill, clay. |
sand ] silt s
5 T - silt, sand
100.13 Silty. organic N=0 | 9821 Ko
97.65 clay (CO) ; 06,41 Yy Fi{ Organic clay, E
' ]
, 1 Tery s
=0 107 Very soft
10 N - grey marine
Y clay (C)
] ' 1 M
very soft -y ABH 30 — wel
: Sy | _ 85.
mmmel\cllaz‘ © ' Nicoll ] Silty Clay (CM) F2
. 8341
: Highway 1 20 —
20 : Smgapore _ ABH 32
: {(Before collapse) | | Nicoll
1 Very soft grey Highway
: 1 marine clay (C) < il;gapt\i‘e
. | 30 M (Before collapse)
74.55 . ]
30+ Silty sand B .
(SM) F1 1 o :VVV Stiff organic
45 e v, clay (CO
6943 Stft clayey ] :vvv ](5 )
-5 silt (MC) F1 | apd 6321 T T
ZSH Clayey sand (OA) 61.61 Stiff clay silt (MC) Fz
i "% i JDenge gand (SM) OA b 5011 [Hard clay silt (MC) O£
40 63.33 E Slllﬁ ?&!K‘D 0A Clayey sand (SC) OA
61.55 - Crﬂ\‘ y : Dense silty
1 Silty sand (SM) OA 5 3
60.41 100 # sand (SM) OA
| ] Silty elay (CM) OA
Sand (SM) O&
Deplh| Elevn | Soil Soil I SFT Evalie Depth| Eleva. | Soil Soil SPT N-value
mj | qwy | profile type [ L, o & a8 @) | (m) | profile type 20 40 60 80
i 2 | P o A 0
¢ Full =it Fill, sandy clay ,
clay sand 99 07
o847 - P
Organic clay Fill, sand ¥ 45m 1
96,07 - " 97.07 ! Ed |
Very soft i Very soft : |
l‘ll l.,'l'f:\' manne B glveeﬂish f__Tl‘E‘}-' : i
clay (€ 10 marine clay "
4 - n 4
: M (C8) 1IN=0
4 M : 4
very sttt silfy g " i
20 clav (CM) F; by . Stiff silty \:9 1
M d
1 ABH 31 " clay ADF> | # @ |
Vay sof ; gl ' ABH 84 |
I]l'jlll-i[l.fl)L t’:“:: I : Higjn‘ :'I-\ NICOH A
1 Z 2 ' Singapore . o )
M b , S ?—- I . Soft _QlEﬂ.llJl N=0 Highway |
16 IN=0 i Before collapze) | grey marine .\ )
3 R T © Simgapore
clay (C . ]
i' : {Before collapse)
:‘I 30 - M ‘ _
" N=1
"= |Dense sand (MC) 02 7" T =2
Dense alty | \ 67.37 Silty clay (CM) F2 1
404 canl (SM]) OA ; 66. 4
- | Stiff caly with
Stiff silty 2 y :
clay (ChL) 04 3 5+ sand (CM) OA ' 100 4
| 40 - 63.57 Hard clayey @ |
Stiff sily 6157 silt (MCY OA
samd (SAL} O | Bl Hard silty sand 14
- Sttt ailty % (SM) OA L
W0 clay (CM OA | 100 5 1 E

Fig.7 Soil profiles at the sites near the excavation obtained before the collapse
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Fig.9 Contours of elevation at the top of the old alluvium (OA-layer) based on boring data at the design stage
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Fig.10 Counter of elevation at the top of the old alluvium (OA-layer) based on boring data after the collapse
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Fig.20 Construction view before collapse (Shioi,

2011)
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Fig.21 Collapsed concrete girder (Shioi 2011)
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Fig.22 Scaffoldings and bents for prestressed concrete girder and order of segments to cast in (Shioi 2011)

Fig.23 Collapsed concrete segments, scaffoldings and others (Shoi,2011)
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Fig.24 Geotechnical Section under Can tho Bridge

Calculated deformation diagram of the
temporary bent T13U

Fig.25 Buckled vertical members and differential settlement of base of bent-13
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<Resolution of TC302 Osaka Symposium>

TC302 conducted an International Symposium in
Osaka on July 14-15, 2011 and discussed the emerging
topic of forensic geotechnical engineering. The main
causes which trigger failure in geotechnical constructions
were recognized as differences between design
assumptions and reality.

Peculiar soils like very soft sensitive clays which
can exhibit prolonged settlements due to changes of load,
and silty sands which can exhibit piping failure under
hydraulic gradients, were discussed as important factors
in embankment and excavation works respectively.

Unusual slope failure mechanisms were identified
from centrifuge model tests, and the forensic
examination of a variety of earth retention failures in the
field indicated that ground distortion mechanisms could
not always be predicted.

The Observational Method was identified as a key

tool for reducing construction costs whilst maintaining

safety and serviceability in geotechnical design. The
installation of measuring devices for construction
monitoring has become common but the monitored data
are not always interpreted, and this has sometimes led to
failures. This can arise when the designer does not
clearly specify the expected ground deformation
mechanism, or does not set appropriate alarm levels.
Other possible reasons are the inadequate installation of
instruments, or the lack of a capable geotechnical
engineer on site during crucial stages of construction.
Since its incorrect application can result in the
necessary application of Forensic Engineering, TC302
proposes to work with other interested parties to clarify
and refine best practice in the use of the Observational
Method in geotechnical engineering. We therefore seek
to include this activity in the terms of reference of TC302,
and we will invite TC 206 (Interactive Geotechnical
Design) and TC304 (Engineering Practice of Risk
Assessment and Management) to do likewise, so that a
joint report can be produced. It is proposed that a
symposium be jointly organised to disseminate findings,
and to seek contributions from ISSMGE members that

demonstrate the state of the art.
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Contribution of Forensic Geotechnical Engineering in the Ground Disaster and Accident

Yoshinori IWASAKI” and Mamoru MIMURA®

(1) Geo Research Institute,
(2) Graduate School of Engineering, Kyoto University

Synopsis

This paper describes the activity of the general cooperative research program “Research Committee on

Forensic Geotechnical Engineering”(chair Y.Iwasaki and manager M.Mimura), which was funded by
Disaster Prevention Research Institute from 2011 to 2012.
In 2011, we have organized an international symposium in Osaka and adapted a Resolution. The topics of the
symposium cover various such accidents as slope failure by heavy rain, and failure of retaining wall. Special
attentions are paid to “Rain induced slope failure,” Nicole’s Highways Collapse in Singapore,” and Failure
of bridge girder at Can Tho Bridge, Vietnam.

The Research committee aims to collect case histories of the forensic geotechnical engineering and
summarize the cases and proposes the direction to go in the future. At the symposium, a recommendation
was adapted to cooperate with technical committees under the international society of soil mechanics and
geotechnical engineering.

At present, we have concluded that the most of the failed case did not use observational method.
Monitoring was not properly fed back into the running field conditions.

In January 2012, we have organized a workshop on forensic geotechnical problem and construction
dispute. Citizens who are in active for legal attempt to construction of a housing structures on an active faults
have joined the workshop as well as layers.

keywords: forensic geotechnical engineering, observational method, construction dispute
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