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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,¢. E v Effective stress and
Coulomb | (effective) | (effective) pore pressure
- Ur u E’: ’ i
B Undrained Mobhr: Cu § v Effective stress and
Coulomb (total) (effective) pore pressure
Cu» du
Maohr- Eu, v,=0.495
Cc Non-porous Coulomb (total) (total Total stress
D As in Method A, for other soil models
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Mohr-coulomb
failure line

Cy
(Method A) ™|

Cu
(Methods B; |
C.D)

Confining Stress p', p

E Source : E17.1 Pg 170
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Figure 5.1 ! Mohr-coulomb failure model : undrained shear strengths derived from |
9 ’ Methods A, B, C and D used in the C824 project.
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M3 - prodicled wall displacament profies using Method Aa| M3 - predicted bending moment distrbution profiles using Method A
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Risk Categories for various tunnelling conditions )
Mixed Face

Hb || £&44 | Category 1: Fresh to | Category 2: Ground
moderately weathered other than Category 3: Mixed
rock / Hard residual | Categories 1 and 3 Face?

TS S AL E soil / Hard OA

Case 1: Greenfield Low Low Medium

Case 2: Building within

tunnelling influence zone Low Mexitim High

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

within a horizontal distance Medium

of  m from the EJ:
(Case 3L,

AMixed face refers to the presence of:-
a) boulder/core-stone; or
b) rock (grade lll 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.

FD*)HEI%'H:J:Z&&EE}T'F

BNALHREILT OBERF

sue DESIGN AND CONSTRUCTION ISSUES FOR EXCAVATION
AND TUNNELLING IN SOME TROPICALLY WEATHERED
ROCKS AND SOILS

1. Nichelas Shirlaw’, Stephen R. Hencher® and Jian Zhao*
Figure 17 - EPB Tunnelling through buried ridze of weathersd granite, Serangoon area of Sinzapare
ABSTRACT

In tropical areas, wexthering i common down to several tens of metres, and can occur to depihs of overa

0 § b/ N ~ bindred metres. Tunnels and exravations in such areas are therefore Iy to encounter weathered
MlXed FaceS / ﬁ A rock “u\tannzlmaha R . ik condition. Depite
5 Y structural feaures of ock. This means that

Both the gamem of

this soil :
S s - sizrifie: from ,
)l/b\ H & :t l olo retained stucnTe are importnt in under £ the behaviow of
A, iy Soms o suss wvolved. in mmelling and undsrprvund escavation in wopically
Pt

& in four selzcted rocks fourd in Honz

examples of observed pera:
Eone and Sin: P 5 const of wo smitc o fmains and rwo sedimentary

B K7E I ZR E L F'\b "‘75‘% e e o e
/. 13X the fodh rock. The ovserved behavious of the wedker and more sl zdes of e mucks s

discussed i ferms of the “Tunnelman i ssues discuss \Gked face

E | z l' AY é Condifians, st aseseent of ivength, sweling Teic jtats, evosien. Bavipars and collap b C)
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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.

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