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FIDIC Contract (% 3 iR)P

Adverse Physical Conditions and Artificial Obstruc-
tion
If, however, during the execution of the Work E}E

Contractor shall encounter physical conditions, other

than climatic conditions on the Site, or artificial

obstructions, which conditions or obstructions could,

in his opinion, not have been reasonably foreseen by

an experienced contractor, the Contractor shall forth-

with give written notice thereof to the Engineer’s
Representative and if, in the opinion of the Engineer,
such conditions or artificial obstructions could not
have been reasonably foreseen by an experienced
contractor, then the Engineer shall certify and the
Employer shall pay the additional cost to which the
Contractor shall have been put by reason of such
conditions, including the proper and reasonable cost
(a) of complying with any instruction which the
Engineer may issue to the Contractor in connec-
tion therewith, and
(b) of any proper and reasonable measures approved
by the Engineer which the Contractor may take
in the absence of specific instructions from the
Engineer,
as a result of such conditions or obstructions being

encountered.
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(a) Tiong Bahru-Outram Park
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(b) Outram Park-Maxwell
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E—5.1 HWE#HET (Geological profile)
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Physical Features and Constraints

Running Tunnels
(i) Tiong Bahru Station to Qutram Park Station
It is anticipated that the majority of the length

of the bored running tunnels will be constructed

within the competent sandstone strata (mainly Soil

type S2 with some S1). However, over a significant

length the geotechnical investigations have indi-
cated marine and estuarine deposits and completely
weathered sandstone extending down to the vicin-
ity of the tunnels.

(i) Outram Park Station to Maxwell Station

With the exception of short lengths at Outram

Park Station and at Tanjong Pagar Road, it is

anticipated that the tunnels will be constructed

within the competent sandstone strata (Soil types
S1 and S2).
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(kgf/cm?) (sgf/cm?) | (cm/s)
S1 | FEE» b TricEl 2 kgf/cm? 420 kgf/cm? | 5X1077
Liedbo
S2 | mEFIcRA Lo | 1~2kgf/cm? | 135 kgf/cm® [5X1077
LELLALLIZL D
S4 | HLALLIebO» b | 0.8~1kgf/cm? | 35 kgf/cm? | 5X107"
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5.4.1Cm LI RefbifE o THE LA 3BT Eo%E
BWRTWBDT, bR AFEHFERYRZ OO “com-
petent sandstone” ¥ TR+ 3 (Thbb 3
NRFE TR T %),
b v R WVEEG “competent ground” DOFBEE b3
NERTREEDY Xkt 5 L
COMPETENT GROUND Ground that does not
require support when a tunnel is excavated through:
it.
(v R VRHIRE, ¥R— bk ZLEL Linniil)
sy h 2Rt competent rock DEBE%Z MRock Me-
chanics Principles * Lk b #k¥e33 &
(i) Competent rock, i.e., rock that will sustain an

opening without artificial support.

(NAHZ R — bz LCHABIBAD MRS h 25)

(i) Incompetent rock, ie., rock which requires arti-

ficial supports to sustain an opening.
GEBIBRO 2 RT3 0IC NBHIRPR— b2 BEE
T5E)
L%,
ThoEBALTa Y b7 5 —0 R VENER,
r R AEITZESIT 5 (stable, stand unsupported) &
MWL, r—FAy F—ik 22WHEBHIFIELE X, 4
—FUEA OV =N FLEEBAE, ZORTFRIShIC
kv R A HIBIZ O W T BICESGER T 5,

Anticipated Conditions at Tunnel Elevation

The entire tunnel length except for a short section.
adjacent to Outram Park was expected to lie within
the Jurong Formation with most of the rock encoun-
tered being sandstone or siltstone. These strata were
expected to be always competent based on the analysis.
of data in the Factual Report and on the description
in the Particular Specification relating to this section.

of the tunnels.
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Dear Sirs
Subject: Notice of Claim of Unforeseen
Physical Conditions

The geological conditions at the face which have
been encountered to date include the highly fractured,
decomposed mudstone currently being excavated and
a relatively weak mixture of cohesive soil with cohe-
sionless weathered blocky rock, or with loose materials.
These conditions have made it virtually impossible to
do full face excavation. Instead some measures had to
be taken such as hand-excavating, timbering, rock
bolting and ground treatment.

The above conditions are far different from the
competent ground conditions that we considered at
tender time.

Therefore this is to serve a notice in accordance
with Clause 12 that we have encountered adverse
physical conditions which could not have been reason-
ably foreseen by an experienced contractor.

We request you to accept this letter as formal notice
of our intention to seek reimbursement of the addi-
tional costs incurred together with an appropriate

extension to the time for the completion of the works.
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Dear Sirs -

Subject : Unforeseen Ground Condition Claim

& HE, 37—4 (375

NI | -El ectronic Library Service



The Japanese Geotechnical Society

Your letter No 1000/x of Y 1985 refers.

You have submitted notice of claim which we have
acknowledged as received.

Further consideration of the principle of the claim
awaits your detailed demonstration that the physical
conditions actually encountered differed from the
physical conditions that an experienced contractor
could have reasonably foreseen from studying all infor-
mation available to you at tender time.

To do this you will have to demonstrate the ground
conditions encountered differed from those that could
have been reasonably foreseen.

To date you have failed to do so.

I therefore retain my opinion that on the informa-
tion available to me, there is no basis for accepting

the principle of your claim.

(Frgr]
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Z0)bERAKEORRZE LTI, L—AEHI
BENTCHDETR T,

The ground conditions autually experienced by the
Contractor were materially different from those which
could reasonably have been expected. The conclusions
appearing in the main body of this Submission can be
conveniently stated here.

(i) Competent ground conditions were encountered

April, 1989

ROE

for only 79 m (8% of total) in the Eastbound and
90m (9% of total) in the Westbound Tunnels.
Ground conditions over the rest of both tunnel
lengths were not competent and required at least
one of several face support methods which included
timbering, hand-excavating, rockbolting, shotcreting
and compressed air. The Factual Report, on the
other hand, set forth data from which the Con-
tractor was led to judge that the Jurong Formation
would be “competent” for the majority of tunnel
length. Moreover, Particular Specification Clause
2.2.2 stated that this would be the case.

(i) Based on the borehole description and data in
the Factual Report, for almost the entire length
of the tunnels the excavation face could be expect-

ed to be stable and stand unsupported.
(FrER]

v b T 7 &= NERICER LI RS E Y I T
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FCholre Wi MR ADREDIER OB EIT
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(competent) TH 5 9 L¥Wi+ B ICELT T —F &R
LT, B4 EELZz0 LR Y THS LTk
LTHoT,

(i) HWHELVA—bOFOLBRERKOHAITRST —F I
I, PR 2R BN EELXRELT
Byt+5ELTRIEhS 5,
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“competent” DOFEIR L iR E ORRR ORI TRIGIRE
Ehik, E R — PO CHFEHERL TV S
“competent” L\ ) BEF MBEFHIZHER LD TH S,
HELVR—-POBRTZOEERMEDLRATWS 1HERT,

In all three cases, it appears that the weak sedimen-

tary rocks of the Jurong Formation are the stronger,

more competent material, at least near the surface, ---

(Fasr)

30D —2FRTT, VauBORPWERER, b
7e LLMFEAEL TiEL VIR, khavesrbid

.0)*@&50 ...... °

HoRIzIAE, vA—-—ropcRYavEg (v
FMEYan VBEEEET S) kcompetent b E o T
W, fiiizi LT competent 2 W TWAB T TH Y, FHR
IR BERTEDI T3, competent 21Xz Ly Sh& &
AP (faulting and shearing) % 5173 T3 Z &R, R
iR ERFAFR TR (BBl hTns, HiF
DENRE) 2EbLETHEDIE, HUE%¥HICi competent
strata 3D A WE LR EN S, ToBRGTAEEOR
BHBELL, FPRVABTHERENS LT, ok
HWELVR—-PFLEFELTEY, ZZ bHERNICHERSH
BRETHDLEFELTE

BT “competent” DOHUEFHYER & HIFEHA 5 5]
HA+3LTERAXIIZ, PR NVHEOZHLITEY A 2
—TUBRHTL 5,

Competent bed. A rock layer which, during folding,
flexes without appreciable flow or internal shear. In
metamorphosed rocks a competent bed will not develop
slaty cleavege.

(Incompetent bed.) Competency of rocks is a relative
term, depending to some extent on the surrounding
rocks, i.e. a rock in one situation may act as a com-
petent horizon while in other circumstances an iden-

tical rock may act incompetently.

(k]

a2y b RE Lo d#iE S5 Tns L E, i3
EORENE 2 3NHHEAM 2 EbnTHET 550
B, FRETEaVEY v MEBRABRKOEE (v
ayr VB bbb ERW, BoarExrry
(2P HBERIORCE VM HEDNAHETDH
%5, THhbb, b3RECOEEZa L EX VM afiby
5 L LTEETI0bEhavl, —FHiloRE iR
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—DEBRAL var s v MCEBIT 5 bamhin,

=Y =7 OB T AN E X, FeEERO M
HWRZBELTRY, Z0m#EE L > TALROHE LR
— M EEERTRERGIC N VANV THREIAFRRZER
BoeRodHEsThs 9, HExY=7lliZTLE
BELTOYST, av b5 272 —R3 R M E3REER
PRV MR FRICEX L THS I EEEL TV T,

WETFEEWE L b R ABIREOBEROHEDSH T,
FRREORR OMRICEH L TROEFERE IR S
iz,

(i) %8 3#HF 0 METHEHIFHIC “competent” DER%
LThbHo2&, 2 57 58—27 2 Y W AOHE
TP Ey MCZREEE L, BOBRIZ
Tmore competent, most competent % | T competent
DEFAIBRBERL b DTH S, L LIFDLEED
BRIZOEHOPFTEIUTOLEY Th B,

Section 2.2.2 of the

should be interpreted as meaning that the majority

Particular Specification

of the length of the tunnels would be constructed

within competent ground of sandstone S2 which

would stand unsupported, not requiring support

when a tunnel is excavated through it.
(FngR]

FrififE D 2.2.281%, PYRMEED S HKE
DX HST % competent 2RV S2 DHIZH Y, FD
W E b FARET SR A — P ELELE LW
LEIRENDERETH B,

i) Zo7v—bDFRA M, AMLBCEALR X
VB RERELICFRIS W02 H B,
av 77 8-, REAREOTRREIER LD
BmoP=7flo R VERETHY, HEEZHAE
LeBEMROBREMWEY, HEVR— &% -
Bt Lizobiz, #HHE b RAHMLE competent &
ML TER LZbDEELONS LERE L, BE
TUVETRIDZLERDR, LEeB>T, =Y
=7HLERICEBR 2L I BRBELST 2L
HE, ARLBFICPRICE R bDTHY, v
ZAVEEILTWL 9 biZhbhrokZ EThb, biiC
BoThhoslkZ LRI LTarvbssZ—n7
U — L RHL 2 N 5 DI AIE TR,

ERLVEECALEOH O EE OB THEEME L v
FNEREOB CRT LA BRI S, Bk
FAN— MCFE > TIT b0 ERDOR -y > 7 R G

T & &R, 37—4 Q75
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(AL IR Shic b o) 2o CHBEEL T, 0%
EHEFENTAREL TV - T7 v— bR EEEE L .
“hoBEHMoMESEN, THNRERERA-V IO
EEEPBLT, HFEREABEVWRERETEILOI
20, THDPLRELL 3322 —bTEBLIRE>TH
S e DDRERIITIE 7 v— A OERE~KE BB L,
5.5.3 Y L—Lf@E

FHIE AT RS EB L LR L v
—AEEAEHLT2L, BUWEHBORZRB LR TR 1FE
Iy YT, 7 L—ARBBIGY LY, BT
BrEAREoRRCHTAEELELTZINZ L—AEE
DIZFROBREEIT 5,

Dear Sirs

Subject: Unforeseen Ground Conditions in Tunnels

I refer to your letter of X, 1986 in which you gave
notification that the adverse ground conditions recorded
in your letter of Y, 1986 were unforeseen pursuant to
Clause 12 of the Conditions of Contract and that you
were therefore entitled to additional time and reim-
bursement of additional costs as a result of the adverse
ground conditions.

1. ............

2. Throughout the tunnelling operations, you con-
tinued to contend that ground conditions were
more adverse than were foreseen and you submit-
ted a claim report in support of your claims for
Tiong Bahru (TIB) to Outram Park (OTP) tun-

nels e . Your claim report for OTP to Maxwell
(MW) was submitted in----- .

3' ............

4' ............

5' ............

6. veeeeeerrre

7. It is my view that the statements in the Par-
ticular Specification on the “competency” of the
sandstone cannot be interpreted to the exclusion
of all other information. The data provided in
Factual Report indicates that the rock is highly
fractured and would require some temporary
support. I have, however, taken the statements into
account in my assessment of the claims.

8. I have formed the opinion that you have en-

countered unforeseen adverse ground conditions to

some degree in all four tunnels. Because the

unforeseen conditions generally involve questions

of degree----- .

April, 1989
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The Japanese Geotechnical Society
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