


[HsRg#7E=U43% Conventional Drill — and — Blast

i = (kL= s 2
F‘“%ﬁf ZUh LB PEgE ?[@%J’?‘/F“ﬂ’%ﬁwi?lﬁi °
liti_riﬁ[tlpl R l&ﬂﬁj}ﬁﬁ’ﬁ?‘Jﬁw Fl
PGS AY mﬂng’_ﬂgfpud[*ﬂ fﬁ& ,’-{ﬁ’?ﬁ (523
BUFE dp i o 1) - de 4T

RNy =ab AR LA IR i
F&T@ﬁtfﬁ ﬂj@i#&%ﬁﬁj”\ s R R AR TR,
o Ty ¢ T[Wﬂﬂ°>jﬂﬂﬁiﬁﬁ“#?®
Fgﬁ;«ﬂﬂ—*ﬂ—’\w [Jmﬁlj E - o H[ qu q:.,ng“
~B.7 7 B ROV R TR ST
ﬁﬁ [[ﬁlpl R [[:Jt"'i‘;g = F’?—J’EEJJ':FEI
ok PR S

il = 1™ @?"”’é‘f«“‘ﬁ‘*éf WS kL [ e 2
FAT?_&F,%E, pl1 v 'f-T&\[IFIJj Fg‘[@_j;i_%ﬂitwb{ﬂ(
g‘“ |3§4§;&p D »g&ﬁ?@f@pm“ IEIEHJ-:FU[%
o %%bﬁlenl“’H“lﬂ%W
JP»FI E%j{st‘j\ EIUJ';F IEE 5‘?1%;[ Lﬂﬂi‘ F[ |:| ‘TLJgBIHﬂ*‘

%E

i SRR A iRy 2

fE R EEE P —|J**‘7pia§ij\’rsinun]§§  ERAT

iy 2 S U%%%“o SRl [IJE/‘[%‘_; SRR

% i t(V }Jﬂ/jf';j\ FFIM J.;Iy‘—[g\ﬂ-’r};r _;dl[_._,
Fwﬂ FHE (= ]4* SIS A

[%@ywb%*kw Eﬂw% QF%P%ﬁ
SRV LY )}H #i ?E‘Jz | ?P‘ﬁ]‘ﬁz iy
?F“ %Jh‘* fF' T H=p J/‘%‘"‘i CAEELE |
ri%a’r Eﬁ %ﬁbH% PR AR
mﬁ}i [JF' A HE F%"J'P}e;gyj[g;l,°
;1&[ €7 ﬁln\f;]qﬁij”?&i FUREE -

w;-“
T =l

4

==

13

ey

Fﬁj : fﬁlglj%}ﬁ]ﬁ[{f Fﬁiﬂ}ﬁgﬁ‘i%“rﬁ 15 0

ﬁ:mgj#&ﬁ AR 2 {2 7v5< 'EFI BT Arfﬂg%f&
Iy e Tyl T R 2 IFH B T ”’JSFE[F'
%gfﬁ?ﬁﬁm?ﬁﬁﬁ jﬂ“?%bi > L
jpgj I[iﬂ‘;o 3 #VL{ Elk EJ H_guﬁ]m;;;’
“{ffﬁ'i f#%i 7!; EVES o DIgt AFFI%
(SRR e A

s
=m

SRV 2

'FA‘I“;'EJF}EW@E FIJH\EIQT i/[uElwﬁ*“Fi FRRUEISL -
e 'wgﬁfd F| B L R %x%ﬁzﬁﬁ— T
:‘ i_,dj.n",( ]ZIE:'?:E?‘O

Method
# 5
Drill Load
& il
Survey Bldst
JFI%@
fiElf= Bolt Ventilate
BT e
Scale Scoop

Q:

What is Drill-and-blast tunneling?

A: Drill-and-blast is to use explosives to break and loosen the rock

mass. Holes are drilled from the tunnel face and ahead. Explosives
are then loaded in these holes and then detonated in a designed
sequential order. The blasted rocks will then be removed out of
tunnel. The general sequences for the works are shown in the figure
above.

: Why Drill-and-blast tunneling is considered as the suitable method in

this project?

It depends on the length and size of tunnel, as well as the geology
that the tunnel passes through. Drill-and-blast method is one of the
most common methods. For Central Kowloon Route, its 2.7 km
long deep bored tunnel section passes through hard Granite. To
break through such a hard rock in a safe, fast and cost-effective
way, drill-and-blast method is the most suitable choice.

. As discussed before, CKR tunnel is very big (dual 3-lanes tunnel)

and long, and needs to pass through very hard Granite. Since there
is no modern technique such as Tunnel Boring Machine for hard
rock in large diameter and the mechanical method is too slow, drill-
and-blast method is the one that can cope with the work.

Q: Are there any impacts on the above ground structures and

>0

buildings?

: For tunnels, the key possible impact on above-ground structures and

buildings is the differential settlement. This is related to the tunnel
slight deformation under pressure and the groundwater ingress to
the tunnel which affects geotechnical behaviour. To control these
effects, the engineering consultants will carry out geotechnical
assessment, detailed design and assessment on ground and
groundwater movement to ensure that there is no adverse impact
such as ground settlement. The reports will be issued to relevant
departments for approval. Another possible impact is the vibration if
blasting works is proposed. The consultant will consider the geology
and the allowable vibration limits to determine the blasting design
and arrangement. The allowable vibration limit is similar to the
vibration caused by a heavy goods vehicle passing by.

: Are there any potential safety problems of using explosives?
: The use and handling of explosives in construction are strictly

controlled. In CKR, we have arranged for the delivery of explosives
to the major loading points by Mines Division, of which the control is
undoubtedly and absolutely safe.. The explosives will be delivered in
licensed vehicle, with escort by the blasting supervisor and the
security personnel. Besides, the on-site handling of the explosive will
be undertaken and supervised by competent and approved
specialists.

Q: How to control the carrying out of the blasting works?

: The details of the scope, number and time of blasting activites would

be strictly controlled and supervised, according to the approval by
the Mines Division of the Government.
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Surveying inside the tunnel
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Drilling works inside the tunnel.
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