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Table 5.1 Definitions of Methods A, B, C and D

Undrained Behaviour
C.PZANLESG HKEN S, EHKREICE#RTDHE
Pla)u_s Material Parameters Computed
Method Material Model . stresses
setting Strength Stiffness
A Undrained Mohr- c, 9 Ev Effective stress and
Coulomb | (effective) | (effective) pore pressure
. Mohr- Cu, Pu E. Vv Effective stress and
B Undrained
Coulomb (total) (effective) pore pressure
Cus du
Mohr- E., v,=0.495
c Non-porous | ~ o (total) (total) Total stress
D As in Method A, for other soil models
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failure line
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Source : E17.1 Pg 170

Mohr-coulomb failure model : undrained shear strengths derived from ;
Methods A, B, C and D used in the C824 project.
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Risk Categories for various tunnelling conditions

Hh LS
WL ARG Y

Category 1: Fresh to
moderately weathered
rock / Hard residual
soil / Hard OA

Mixed Face
Category 2: Ground

other than
Categories 1 and 3

Category 3: Mixed
Face”

Case 1: Greenfield

Medium

Case 2: Building within
tunnelling influence zone

Medium High

Case 3: Tunnelling directly
or partially underneath
buildings (Case 3a) or

within a horizontal distance

of z m from the IEJ:

(Case 3L,

Medium

MMixed face refers to the presence of:-
a) boulder/core-stone; or
b) rock (grade Il or less weathering) with rock content between 25% to 80%; or
¢) rock content < 25% in which the rate of advancement of TBM drops by more
than 50% below normal average due to ground condition; or
d) interface between soft soil and hard soil, for example between Marine Clay

and OA.
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DESIGN AND CONSTRUCTION ISSUES FOR EXCAVATION
AND TUNNELLING IN SOME TROPICALLY WEATHERED
ROCKS AND SOILS

J. Nichelas Shirlaw’, Stephen R. Hencher® and Jian Zhao*

Figure 17 : EPB Tunnelling through buried ridze of weathered granite, Serangoon area of Singapore
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ABSTRACT

In tropical areas, weathering is common down to several tens of metres. and can occur to depihs of overa

hundred memss. Tunnsls and excavations in such areas are tharefors very likely to encounter weathered

rock Weatharing involves proressive weakening of the rock, uitmately m a soilike condition. Despite

is 5o rock retains many structural features of the original yock.  This means that

ly similar deposited soil. Both the patierm of

understanding fhe behaviow of

encavation in tropically

weathered rocks are dhustrated w tmpksefnbsmedpen‘mmemﬁnurmdmds fomd n Fiong
KnngundSmme “The o1 seleced Toks const of o graiic rock Frmatons and o sdiment

Tormations, _ The development of weathering in these rocks is contmsted i e 1o e s of

the fresh rock. The observed behaviour of the weaker and mar mn.knz-dmmg:dsof s

discussed in ferms of the “Tunnelman's chissification’. Particular issues discussed inchuce
conditions, abaasion, assessment of strength, swelling, reic joits, rosion, bardpass 2nd collap b
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(For High risk categories under Case 3)
Assess and submit the assessment report to BCA on the need to:

a) change the alignment; or
b) temporarily decant the occupants; or
c) provide ground improvement or strengthening/underpinning building
foundation to ensure tunnelling works pass through safely.
FEIE |

Provide full contingency measures on standby at critical locations. The Builder
measures shall include but not limited to, drilling and grouting capabilities.
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