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Abstract :

cavity ,the smoothness of tunnel face and the under-excavation of bottom. Based on the full face excavation of class Il

The full face excavation of hard rock tunnel has high requirements for controlling the volume of cutting

hard rock of Zhaishan tunnel ,the optimization blasting parameters of cutting holes was put forward by using the meth-
ods of field test, problem analysis and empirical formula. From the perspective of expanding the volume of cutting
cavity ,four pairs of compound-term short cutting holes were added in the main cutting area from top to bottom, the
depth of the long cutting holes was expanded to 3.8 m,and the distances between the bottom of the compound-term
long and short cutting holes were reduced to 0. 3 m. Considering powder factor of rock blasting and rock breaking vol-
ume , the maximum single hole charge of the long cutting holes was determined to be 3. Okg. The results show that af-
ter blasting excavation, the hard rock face is smooth, the bottom is flat and the sizes of rocks are reasonable by using
the optimized cutting parameters. The powder factor of the overall cutting blasting is decreased by about 4.5%.
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rE E3ETo R R ks TR B TE N o R
ERX ,BEEGEXIEERESN DK31 +803 ~ DK36 +
615, BRIEAK 4812 m, Her M. IV & f1 V KB A
KB4 R4 2023 m 1231 m 1973 m, BRES M
TERRE KR, B RIIRA N 204 m, 7 BRI B /D
LA 30 m,

21 BB IE O B W 2 4k B Bk G, L T 4% BB SR
MEWEHEZ,. IXEESERTDFZEHNEE <&
BEH14.56 m x 12.01 m, & 1 FimR,

1.2 IRMREHE

FINBRIERIHA TEPEEEX, BIE R
AR LU R X, A0 B v 04K R T O B AR A
(DK33 +060) (i, REERSFEAEEENIKE
FH=E B lKE AR KA ABBRRIKE TR
BERAES,  MAREBEFTERKARATA Bk
K&, B A R AMPLERE Y 45.8 ~60. 4 MPa,
BTERA ~ BIES,

%% A B W R LR e 2 s, %
BB BN A SRR TT IS . WA B8R

PIRREEE 4 6.2 m B IE 13.6 m B EH9. 1 m,
WA RS HE 5 ENERRE xBE,
BTFmWEAKKHK:3.5mx2.0m.3.7 mx2.0 m,
3.3 mx1.8m2.3mx1.8 m4.2 mx1.5 m,
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B 1 ZEILE&E % B AT IS (24 cm)
Fig. 1 The standard cross section of class Il rock

mass of Zhaishan tunnel( unit;cm)

B2 ZELR&E % EE2BEaSLER
Fig. 2 Full face drilling scene of class IIl

rock mass of the Zhaishan tunnel
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2.1 IHEBRAIKIT
2.1.1 JmAi%

11 % 1 T 4% BBl 2 BX DK32 + 380 ~ DK32 +
394 PRI PEATFIZ 4 WK, ZEHER AN 3.5 m, &
Wi TS TR x B EE %:14.56 m x 10.82 m, Ff#5
BN 133.1 o’ , 2B ITERAREE
I, IRy — R B R IR + =% B
R, ML ER N 4.2 cm, NE 3 B, HP, £
YR FLRIEE B BT P4 0.45 m 0.5 m, fLOFE
5 6.9 m,FLIKEEN 0.6 m, JAFLKE R WTE A 537
H 4.7 m F148°, EFEIREARNE X R IR Tl
EBEA 1.0 m, fLABE X 3.5 m, FLJKE S 0.6 m, 4
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FLAEE KA 53508 2.2 m F149°, A-A HTH ,B-
B #IHE 53 h — 4% . = A B R IR, S fL IR EE
2450.8~0.9 m, HFLHEZ 5 0.8 ~0.9 m;A-A
HIERLKEENBS 55 4.2 m.3. 8 m, M7l
I 203 9 58°.67° 3 B-B HIEELL K E B W EISH
A 4.2 m.3.8 m\3.6 m, I 2 A N
57°.66°.73°,

WAk, T IR P AR BURAR 2 4>, M FLIA]
FE 1.0 m,

2.1.2 ¥#Hi&kit

YEZ5R A 2 S A AFAIES, RS HOR
B 32 mm KJ¥ 300 mm FE & 0.3 kg, WEER
LRSS EAMEIR R, B F IR 288
R, AR B PR 22295 50 ms, FIHEIREE
R B =, S B R IR 1R Y I s
R,

RO R HBILRAS B R 1, EEH
IREBIKZG R 3.3 kg, HARAE Dy 238.8 kg, H
T B IR LR B4 5 O . Q. O E 3 (a)
B

®1 RBERERGHTSERKGE
Table 1 Tunnel cut blasting parameters
and charge quantities

) TE v B BE

THFEIR 2 32 4.7 3.3 105.6
B

iy 1 4 2.2 1.8 7.2

D 18 4.2 3.0 54.0

%ﬁgﬁ ® 5 8 3.8 3.0 24.0

® 16 3.6 2.4 38.4

JEEHR 11 4 3.6 2.4 9.6

J=San 82 238.8
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#798.0 m, RIFBEL 0.5 m,
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(a) Plane distribution parameters of cutting holes
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(b) Longitudinal layout parameters and detonator sections

of cutting holes in section 4-4
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(c) Longitudinal layout parameters and detonator sections
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of cutting holes in section B-B

B3 #EEREGERBIEASH(HBA m)
Fig. 3 The original blasthole parameters of cut
blasting of the Zhaishan tunnel ( unit;m)
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EFHEB B ATUEIRE 27 50 MPa, 5 R R38R & K
HoeB ey, it 2ok m; (2) Rl i+ £
FIREIR B FLREE R, HIRRE R/ ; (3) B
AR BE R, LIRS R R

{a A (b}
(a} Left side of the face

T o ]

(4) B Bh#IRE IR 6P X9 FLIKEEZ 9 1. 6 m, MEfLfdH
HYRRRA R, R BOA LIRS B R (5) 1018
JEBE— O EHE R R, M IR FLRVE 7E R — B AR T
HRERE K

{c AW
(¢} Right side of the face

{(b) Middle of the face

B4 BEEE T ERAFE . PR
Fig. 4 The tunnel face is extremely uneven and underbreak is occured in the

middle and bottom of the face after balsting excavation

B S BEs s TREMARTHRE
Fig. 5 A few number of large-size block stones

are generated after balsting excavation
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B/ R 0.8 m, 4N 6 (a) fTR. HRIEICHR[9,10],
YRR B B K TR BER 10% ~25% 24 0.1 ~
0.2 m, fLKEFEHN 0.2 ~0.3 m, A, EHREIRKE
VN 3.8 m, £, & A 1088 58 AR FL)R R BE VR B
0.3 m, ¥ B R IEE R E R A HEE
5.0 m.2.2 m F150°.49°, W& 6(b) fiR. HiK,
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(a) Plane distribution parameters of cutting holes
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Fig. 6 The optimized cutting blastholes layout

and blasthole parameters( unit;m)
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B S TEFE RN, B
K SBIRIR 5 A JTLFIEER 1.0 m,
32 RBEEE
RBESCART 10,117, SR 09 ¥ LB 25 ©
WF BRI R Y, TS TR
0 =41 (1)

g HIEA B kg/m’ , BHI ~ V& 2E
F,q 015 ~175;n IEIREE ;n AEIRAIHE,
—f&H 0.8 ~0.95,

BB ERARBE N NEEA g B 1.65,
W FIHZER ¢ BUl 0. 92, T HHE IR 71 H B BBk
FHV=(0.3+6.9) x3.5/2=95.76 m*, ZIFEE N
L EE N 49 1~ ML), E R IR 5B
BHE Q=1.65x95.76 x0.92/49 =2.97 kg, HF
W B IR R B BT, R RAE/NT
F R, B BN AMRRIBI . Tiik)E , TR
HEBHIFENFR 2, FREREIRARECN 3.0 kg,
REGRN 234.9 kg, Hohi By IR K FLKR
HE5D0.Q.@mE 6(a) iR,

x2 RBERERLLSBIERGE
Table 2 Optimization parameters and
charge quantities of cutting blastholes

piali:s TE v Ak B BE
byl Br A B/kg ZiE/kg
FHIER 2 32 5.0 3.0 96.0
B
iy 1 12 2.2 1.5 18.0
@ 18 4.2 2.4 43.2
%ﬁ;ﬂﬁ ® 12 3.8 2.1 25.2
® 16 3.6 2.1 33.6
JEEHR 11 9 3.6 2.1 18.9
Bt 99 234.9
3.3 EREH

fiib/a iR B THE, a1
BRI R AIB R AR, IR Y Oy o A il iR
R, P I FI R R 2 A B R IR AT AR, AR R PR 22
290 50 ms, Hy Tk B 4% A B S R B AT
RIEICRBEST, 4R R A SOR , TR 1 A
o
3.4 BERESHT

AR A BT S8 R RT3, BT
Gt R AL, SRy BT T TR B A T
M, FE G B TR IR P2, o B B K2,
HIFah R s AR s &, AW BRE T

B8, ET WY BT — B

HK, BT RS R 538, B AR
THRA ,ARRE T BRSO,

XFreatraR 1 FI3k 2, iAL)s , £ FH B g IR
BRI 9 A, Z IR 8 4>, (B EKAG R
W 3.9 kg, R EL UACEIRE AL, TTBME
R RKEZS At RIBREESER B SR, LILAT.
JEFEIHERER 5105 3.1 m.3. 2 m, F iR BAE
REE, AR L BRI/ 4.5%

4 £t

(1) &1L B 4% Bl B8 5 B 2 T A AR T
EREE TG MAR KRR KRR AR R,
Xt AR SO Y HE R AR AR A A, £ HH i ¥
iR JRAREE , DU R IR AR LR R B R i L 0 Af
SR RIS AR /D, B2 T 181 AR 5%
REFLEZG R, S T 1RO i B

(2) RTG53 , R 1 AR 2 A B0
H R I 2 B/ 3.9 kg, RUER L R A AL
B, A/ MR A2 AR N 4. 5%

(3) SRR FEl A 3 B I 5 B MR BT B KB 35
BERTTE USRS 40 & BB PRIE 181
FE R B B RT AR , I M K24 B TR IR £
TR ARTR M BB € S AR M R AR B D
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