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Application of Deep-hole Loosening Blasting Technology in Shield
Tunneling through Long-distance Hard Rocks

ZENG Liang', LI Lu®
(1. China Railway Tunnel Survey & Design Institute Co. , Lid. , Tianjin 300133, China;
2. Shenzhen Metro Group Co. , Lid. , Shenzhen 518026, Guangdong, China)

Abstract: Deep-hole loosening blasting technology is adopted in shield tunneling in Chegongmiao station-Hongshuwan
station section on Line 11 of Shenzhen Metro. The method adopted guarantees the rapid and safe tunneling in the hard

rock sections. Deep-hole loosening blasting technology is a very important assistant countermeasure in shield tunneling in

long-distance hard rock section.
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Fig. 1 Distribution of hard rocks
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Fig. 2 Geological profile of right tunnel tube
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Fig. 3 Geological profile of left tunnel tube

AR 7R % L S L T 58 B D 60 ~ 150 MPa,
HEGHEREILE 1
®1 BHERAEREHRRR

Table 1  Uniaxial compressive strength

MPa
IR ES
HAZR HRPR A PR
TR KIRPUIE
SN RER 3 21
XA e/ ME 59.9 58.2
RiAE <A S NEN 135.1 150.2
SEHIE 97.5 109.8

3 WEAEFERIE

MR —L 2 F 2011 48 11 H HiRE I,
T (PG X 5B ) B LG T C & PG, R T 2012
A4 HSERIPEILHE T.,2012 4F 10 A IFiGE ., 25
SEMA AN A B E AL B 25

TZE A b 25 i Ta PR B A TS 00,
VIR 4 Fits 105 58, sl 0 XURS: R ME R T3 1y
FOGE e g BE A s R4 T T 2R A i

T, RS Sl 2 AT i 38 42 0
NFEA VEA T TR AL B R 5 T A 2 o

T2, fERRIEIE i T8, IEZR R iE R
R IR THE SR G Tt 2 o

5 3. FENURI R BN A BRI ) 1Rt T
W F TN TR, IE LR BRI A 1L TS, R S
Fzs 1 o

TrEE 4, I JE AR S MR RE T, JE AN BRI

sk, TS H 8, AR R 1, RIS
PSR + JE R A ) i

1) Hh 1Y DX 51 B2 2 5 v il e b = 3 H 11X
AR 5E o g SR FL I R ), A
PRI A AN [R] 35 76 R T 2 b e P 3 8 T
FRELSR 35 X RE Al S DT A 52 i 358 /0N 1) O A 3 3t
PG

2) AR AT 1 it T, )R A R AR e DL A
5 E it T R G GE , N RE T R gk b TR
SR, ELRE 2 B R i T 42 5 5 1 4% 30 o 4 % ) 1) 22 g
EHEN

3) N 488 B il 2, o 1L kit T
RUBSTAR R, H A s A s

4)WEFARXER N 6 m HEAR G, 7
BT R JE R4 1 S B 00, AR 7 AE TR A SR W B, AT
SE5 M T S5 A, o T A B R R D S IR T 150 MPa
P90 JE A o

S)GEA R T RRZ K, o 5 b B A R B 5L AL



568 R L1

532 &

FA B ARAB T i /0 ) 2L 8 B T4 TIURKR
4 BEEITAER
4.1 BEEBEBCCEMRERN

1) RKBEEIE . A=A R TE T S 30 R A DY, 0 5
HEd 70 MPa (1Rl

2) SEPEEHE . BRIERRIZAM 1 m,

3) TREETEHE o BORE 73 S (o KUAG o T ) 2 R E
JEARLAR 1 m,
4.2 HHRE

SRR EE SO VA N IR il Ny I = DN IR 1R 7
A3 m ZE Ay, HAOR T 2R S A 7 AR 10 510 L A 4 500t
&, AT it T R4 , 2 1 A DR A il S5 it Tk
4.3 1REEmFLIERE

K50 em x50 ¢cm .60 ¢cm x 60 cm £ 80 c¢cm x 80
em 3 MR [a] [R]BEEAT A fL o 2 5 T 67 T R 1 0 DA
T, SR 80 em x 80 em [AFE ;5 A TR E O
DA _E T A 8 2ok % T T AR B, SR 60 em x 60 em [A] {5
M T B TR A B, SR A 50 em x 50 em [f]
B, AN ER AR LS B LA 4

= e § i -
2 i v

-
4
=

Do | KA
4 AREEFRLTEE

Fig. 4 Layout of blasting holes with different spacing
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Fig. 5 Blasting sequence
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Fig. 6 Explosive charging
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Fig. 7 Blasting sketch
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Fig. 8 Hard rock blasting
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