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Study on Blasting Parameters of Cavern Formation of Railway

Tunnel in Horizontal Occurrence Sandy Slate
MENG Linghan CUI Guangyao
(North China University of Technology, Beijing 100144, China)

Abstract; Based on Tongmashan tunnel of Guizhou-Guangzhou Railway, this paper studies the blasting parameters for
cavern formation of tunnel in the horizontal occurrence sandy slate according to theoretical analysis and field operation
feedback. The results show that: (1) in this section of tunnel, the blasting parameters are proposed to be 42 mm for
blasthole diameter, 1.4 for uncoupling coefficient, 443 mm for distance between peripheral holes, 0. 73 for hole density
coefficients, 610mm for minimum resistance line, 0.42 kg for charge of single hole, and 62 for number of peripheral
holes; (2) according to the selected parameter, the smooth blasting was carried out. Both 79% average line overbreak
and 75% maximum line overbreak of tunnel section meet the requirement, and the blasting effect is good. The research
results can provide a useful reference for tunnel construction in horizontal layered surrounding rock area.

Key words: railway tunnel; horizontal occurrence; sandy slate; cavern formation; blasting parameters

TEFRE, 2R PIBCE 2 B S AR R, XK J2 e e T 4 ) R OR — o — RO
77.3% ,M/KF-E )2 E e bR TR WA —Fhi 8, SRR BERS A A 2, 25 DRI = T A R
Fikss . FAD, FE B @bl T 2R DR TR ke AR T, BE YR A L e XN s sl
BB T 200 3 Bk R A M SO R B8 A JRAR, T H LM R 18 2 OECR |, SE BRAS )
AR EE PRl AR . (HAEREIE ARG A, S TR

Wr#s B #7:2019-05-21

(EE B 41 (1995-) |5 AERER L ITIE

E&UE : HE QAP (51478277)

BISTHES A HOBHE. KT AR O 2 BB BRI 22 AR S BP9 [ 1] 5 Bk 2019.,10(6) 521 —25.
MENG Linghan, CUI Guangyao. Study on Blasting Parameters of Cavern Formation of Railway Tunnel in Horizontal Occurrence Sandy Slate [ J].
High Speed Railway Technology, 2019, 10(6) : 21 -25.



%5 6 1]

AT A RSP OIRED BOC BR  OEARS R 5

2019 4E 12

FUAT, B NS R RIBESE 204 i i S sl R
AU 7 35 , T 8 I haf 92 1 B A B 22 A k47
FEU RS Z B A% T I R S e L R ML B
80 TR A R U AR 0 4 S A
B o AT I, AR ST OO R B AR R AR
PLEEA T 48 AR EE XA 2RI D A A B T8 =
JEIHHRRE L T FEA L o PRI, B A R it
M B 1 2 T , X T 7K J2R B i X%
B LR

1 TITIE#ER

1.1 IiEMR

WFSE TR T 58 Bk 50 M 48 B M =R EL S N
(TR Th LU %G o B 2 5 R L 1) S A ) o ik L
(L5t EFE 1150 ~1 500 m) , IR AL 2 700 m, 4
K 13 931 m, BEIE A DIRD BidCA KA 2N
1.2 IiEMES

[vi) 2 Ly B SR B v it T, 2 D) ki e
ME S TR 22—, 7 g i B P A7 A8 1) TR X A (]
W

(1)t F [l 5 PR % (] 1, 5% 3 42 4 A% v 1 21 K
ST PR BT, B 2 B30 3k BRI it 122 4 TG
AR RBRER , FE AT B EAS A it T i, HE 2 4
gl R EFH

Q2) BA RGP BT R A LR THELEN AR
PEF W AR SE AT E TR 1
PP 2E M T 5 i AN B

(3) it Jo ) At 45 SR W 2R T) 1L o T I
FlA R BRI 2R, 52 RES
JRARAFE MR, T2 B X 1 R, (45
PR TF 2T = Y R . B O T e i S 50—
KAER
2 SLHEHRUARAE

X PG AR, B HAR 2 s R R ARk
AT 3 BV T U e AR A 2 B, 3 oy AR A i I
I AR G0 R N S EGHE AT S A A%, S R R4
YRR o DA A 1) o 2 D1 38 SR FH AR A
5 mio

(1) FILAERBIZ AR KT 100 mm, 7 KZPE
2 EATF KT 250 mm, {H 25 VR Z AR/
F 3 m B, MR R AR KT 150 mm; IREEH 5 m
B, e A2 AR R T 250 mm, e 2 R 4R 50
PROFAZ 56 LR 5B 2L 25 .

(2) BERIGHT, U™ BEAE 50 mm 247,

(3) MIAFLIRIR AR =50% , I-7E Bl e i ¥ 23 73 Ao

(4) ARLIBUAZ , Bl R AR A A 2= o, sliR 42
REAF & R MTE AR

(5) Bl N st 2B R S A i BEATT AR, HL S 3L
HTRBE AR PR BAT WA e AR 2R, Bl e A o

PRI O B A S A D0 ' T R R PP A H8 48, 20
5 ABREAES, MFR 1 FR.

&1 AEBHOITMISR

il R T o0
1 ALK TR
2 BRALLLA 7 ob , LA IR
3 ALK 30% ~70% B A HRIR
4 SFLK A 50% LUF AT IR
5 ST A 5 41 B A IR

3 RBBSHME

3.1 MFERE

VePEG T A M FL BN B s R LR 2y
NG SRR 9 SR A I (RN E RPN SR
TR, KELG AR b, BEAS B vy J I B8 R RS E
Yo B BRI R, BRSPS fLIgRE , ib 22 R M K 2y
AR ] o3 A1 , AR P A Ve R RE A, T (1 - 32
Wi, B2 W EE R ETE . NLZE 5 R IE
IR MY L HFF 207 IR AL AR AT
PR TEA TR R YT28 XUl ablahfL, fLiEh
42 mm,
3.2 FHEERH

BRI T RRARRAS T 42 v, A1 A1 e %k Wi T 0 SR Ak R AT
ST AL B, I BE LR FELE R 1 , I RE R 4
AR bt T P X 2, ORI ot T Jo i o 2 305 3] ' THI e
R | LA B SR N 2 RS ) 55 T B I T L Xk
A BEAERRGE AR vh A 7 A 20 4% 1 T o R e T2 IR
RERWTTET A, SR JE i fLR AN REAE A A P AR
ERLENAIES

R, =1, (1)
. rﬂizr
o h(K5SC(k + 1)) b (2)
RS EIAR G R B
_ ﬂi
Kd_'(Kb&(k +1)> (3)
Ao R —25 25242,
r, MlfLEAE
K, —Z 10 A A 250
S, A1 P R RR
a——@%%ﬁ%ﬁ@=2ﬁ%?uﬁ%6m



55 6 T A KOE PR R R AR Sk I R 3 T 3 T R B BT 2019 4F 12 J
(/N Ao — B R EG
Ky——3h 38 AE T 5 PR o B 38 R R 40, H n e UL ) =2
A, P —— SRR P, = pD'
po—YEZY L .
D—— K2 Pl dys
L S AFE R B 1.3, n' BERIEZI M EIH 55, n' =3;
Z —1 1Ly N Sk K axiily pA ‘E/\” ’K: . H
AR S AR ) 2 7 9 B RO TR R A 4 R %ﬁ%%%“ﬁ%igﬁ 0.5
ﬁﬂ%ﬂﬁﬁﬂ?o V. %%ZIKE,
%2 ERBRESAEARMLRE e HHR AR o
(NGRS N R 3 R
AOPE | ARG | AOPUE | NS | SOPE | A Hﬂﬁt{&?]ﬁ@ﬁﬁﬁﬁ&?}@ﬂﬁnﬁﬁ, e 3
WAT/MPa | Ry | ME/MPa | ZEr | MWE/MPa | BME xR3 ERBRESAMREEXRER
5 1.9 40 1.4 75 1.2 A JE AR HAP JHR AP MR
10 1.7 45 1.3 30 1.2 JE 5% (] JE 5 [ B JE 58 B [
15 1.6 50 1.3 35 1.2 /MPa /mm /MPa /mm /MPa /mm
2 s e 3 % 5 5 384 40 456 75 585
> s 0 3 o5 > 10 389 45 472 80 606
2 2 p 3 100 s 15 397 50 488 85 628
3 -~ 20 - - - 20 406 55 506 90 649
25 422 60 525 95 671
o 30 432 65 545 100 694
3.3 HEATE 35 443 70 565 - -

LAEHE qo (BN BEMI LAY 25 5 ) 2l id
ML EAR R ARG R0 E 1o AR R A
M iE g gkt al R 205

_ad’

qo = 4K§ (4)
X p— L
Kd K*%%/%ﬁ,
d—fLER

3.4 [EihAREERE

VeI FLER () 457 B 2 ik FL A P B . B
) A T 0 S5 A 7 1 1 204 B
LA T T T T AR — S B 2 i LT
R DI, £ 0 R I B 4 (A
WERES,

ST A 2 T — e 5 3 1 W T T 0 T SR
ST ATAIS I 25 M T 58 T A 7 A B R S, O
SERP AR A A R , 3 BRI AR R, SIS IE -
BP0y (5)

H A AR A R A IR 7 2 25 K 7, 3
AR

Pb
o= () X, (6)

Py B S F M AL 9 10 T AR T A 26 4R

57 sk

PV X N X, (7)

3.5 REARE/NMERLE

HR/IMIRBTER (W) 418 lfe 2 17 22 5% 24 1h A9 2, R
T2 o 7 ML R O =S A A REBCA
RO, HBURAZ s 45 e /MR BU A I /N, H T i) 2 B
T AP B B B 42, B B AR LA e M. — AR
a7 1) TR S PR 5 A 3, o g 22 1 I
e, B MESTERIUERV N, 2 BR

HT A BN 5 A0 58 T O AR die /MR K

4 pis.
*4 ERRESRNMIRIZLESXRER

HOU | RMEIT | A BME | At | /MR

JESRIE | &R IESRBE | DLkiRE | R | PIAEE

/MPa /mm /MPa /mm /MPa /mm
5 640 40 610 75 654
10 626 45 614 80 662
15 618 50 619 85 670
20 612 55 625 90 678
25 616 60 632 95 686
30 613 65 639 100 694
35 610 70 647 - -

3.6 FERMIAZEERY

JFLE R R T m, 3R AL IR 5 e/ MIRPT AR B
{6, Bl m = E/Wo Sy 1 fd AR SR AL 22 18] AR B8 ™ A= 1) 1o
T3 G FHRIA IR G, UG B4 IR ICR
M H B HIRATA A/ N T IR A

L/ M A /N T ZAG LR, B m <0.5, 41
() ZREE A Ty BL , DG TR IOME LA 52 B 5 24 B/ MIRPTER S5
TALES, B m =1, G RER 48 OB MOR BT s 2 fx



%5 6 1]

AT A RSP OIRED BOC BR  OEARS R 5

2019 4E 12

/MBI T UL, B m > 1, S8 855 MR IE AL
() 28% , 1E 0V 3 A% 1) — P8 IR I £L 2L B ik oA Y e, )
o R AR E R .t LA AT m BUE H
BAFIAAE0. 6 ~ 1.0,
3.7 RBMMRBIAEHE

JE T MR FAAL2RE 24 T AR B L AR AR B D T 7 2
2y AR e 2 . R IRTEA m Ak JE LIk
LR R TRAR SR R, 0 A s AR R
LALB IR CARBITRSE . R, PEECE L HHR
RARXDEIE I HE

(1) & RS ARY

g = 11kCD? (8)
SR M2 R I IE Rk = 525/p3p T
HEKEZ

S0 R R R RO, X T IRE
0.4 miJZIRE R BUEIEN 0. 65;
S———F 3 2 D v 1A A

() &BiTE AR
_ kf0,75 . 9
Ve e )

b A——H %, M 0.25 ~ 0.35; ¥ 1 52 ) & 4L
S, =S5/53S Syl i Wr A A AR ;
d——2 12 W R, d, =d/32;d, W&

HAZ;
ARSI RIK e, =320 s JyHEZS
Jixiesis
HT AT BIAN R A 50 3R G Th AR L 2 i
m s P,
RS ERBESRIKHEXRRR
HAOT HfL HAOD gl HAOT AL
JEERIE | ReE | IRERE | RZE | R | RZE
/MPa /kg /MPa /kg /MPa /kg
5 0.22 40 0.44 75 0.59
10 0.26 45 0.47 80 0.60
15 0.30 50 0.49 85 0.62
20 0.33 55 0.51 90 0.64
25 0.36 60 0.53 95 0.65
30 0.39 65 0.55 100 0.67
35 0.42 70 0.57 - -

3.8 RFMERHAE
DI AR AR J] 10 RS o - 222 24 U35
P
B, - B
E
Hof B, ——BEE WA E K, AT B, = c VSRAG ;e
W AR 2250, B e =3. 865

N = +1 (10)

B—— it W7 1M 51 5
E——lR-F-H [
FH A 2N )5 B s A A i MR H G
A, 36 Pk,
F6 HEABESHMHAXRR

P v St
FE 3R i fgﬂg maE | SR | iﬁ”g
/MPa /MPa /MPa

5 72 40 60 75 47
10 71 45 58 80 45
15 69 50 56 85 43
20 68 55 54 90 42
25 66 60 52 95 41
30 63 65 50 100 39
35 62 70 48 - -

3.9 BHWE

£ b ox BT B 1 R T A e A o RE A 31 4 W vk
THZ G R PSSR IR AR 42 mm, AHES &
WP L4, JE AR AL B 0 443 mm, 40 HR 9 42 R B0
0. 73, F/MIEPrg ly 610 mm, HLfL 25255 0. 42 ke, J&
WIIREH O 62 S Bk i 2 RO 4l B 2 147 3 24
PR

4 BRI RR

4.1 BWETRE

(1) 7 T HE A - AR AH S MLTE 45 & B LB i 0
2 il B AR LT BT 2 T3k JC B BB o

(2) 08 i 2« 0 2L v 06 o 5 T 1 00
MR, SRHLZ 0 50 em, (T4 il Jl i AR (W) B, 72
SE— UAFIN i, X A2 BOG T IE BEA T A 72K
FERROL FHLLIERARTE , LAE R — R A IR 5

(3) Bl AL« $% MR R BT BEOR AT A AL, AR s 0]
A PR LA TR R o Bt Lo i P A ) S M £
FRE(L° ~2°) RIS — B AT BEAT B AL, PRAEFL IR L
Gi—. Bl Rz GO A2 S i, 6 T
IR FREG AL CREA 2 MR Z 8]

(4) WAL Bl fLoE 5 e, il s UBEA T 3 25, T =5
Ja RYEB B FLIREE AT S 45 IR B AL AN B 28

(5) %2y L2 AR i MR BB A T3 25, il i
MR SR FH e B 2, AR i D HRCR AR ke 2

(6) Lk AMMER LA 4, Mg 2 BOT:
B, HPRfL 2R Z R E A, B IR R ACR R R 58
ERJE XL TR 2E

(7) BEROCRAG AT < R 58 U, HE 5 LT, K Ax
FRBCR , WESCTH UL BOR RO DL e 5 i —
TEFR A GO0, LAGE K I R B FR i 2 50



% 6 1]

A A RO AR SO e R B A R A SSOE M S R 5

2019 4E 12 f

4.2 BBWHETHR
TEREIE AR, K0S M R WAt TR
[ 2 Lt DA 8 TP = PR, i T 22 1
EIET, WK T HOG IR 2 50 € RO MESE . g
UERCR , ARG TR AR IE , XL S8R 163 %
W PEA T R AZGE . GETTER IR T R
x7T BEMELZXBIZESRITR

otk 75% 79%
R 25% 21%

HIZR 7 n] A, BT f R E A2 1A 75 % (1 B% GE W
K ,25% B AN B s Wil -F- 2 SOBZ A 79% 1
RETEWTIRI A, 21% AN A . fERRIETHZ R, ot
TR S O T e RS A2 R P B 2 42 4
BORRAF o XHF Rl X B T Ela a0k 22, M2 R A
AANRE AR, MR BEROCR R 1 S BLAR B AR, B kA7 0
JUBLIN

5 it

(1)t BS 4 3 S 2 50 B, 75 21 [F] 55 1 bg 18
WL G PSS 0 IR A 42 mm,
AHERA B 1.4, JE D IR A) 1 Sy 443 mm 0 HR %5 4
REH 0.73, e /ANHEPL LR 610 mm, HRFL %G 2
0.42 kg, i IR%CH J 62 14~

(2) F2Pr TR B UE RO B AT, B 1] fe K 2k M 425 o
A 5% (1% B T G A TR G AZ A 79% 1Y
SN TR

S 3K :

(1] 3, b, Zs R, 5. S0 AR 1 1l e 2l BHL IR 2000 i 52
WErsE[)]. MR ZS A5 IR, 2012, 8(2) 2345 -351.
WEN Chao, WANG Zhanjiang, LI Yunliang, et al. Experimental
Study on Effect of Prefabricated Damping Ditch/Slot on Reduction of
Blasting Wave [ J].
Engineering, 2012, 8(2) : 345 -351.

(2] JHE. BRIEHHR % R a R E A B B A RS W [T ], BT
BH, 2018, 34(12): 69 -71.
TANG Xuan. Blasting Numerical Simulation and Surrounding Rock

Chinese Journal of Underground Space and

Vibration Monitoring Analysis of Tunnel Anchor Chamber [ J]. Light
Industry Science and Technology, 2018, 34(12) . 69 -71.

[3]

[10]

e, WOKA, TI0F, M. TN oFm AR R R A BUS REGE 15 1
WRRER[I]. REERBBOR, 2013, 4(4) : 49 -55.
KUANG Liang, TAN Yongjie, DING Wenxue, et al. Vibration-
reducing Blasting Technology Applied in Construction of Shallow
Hard-rockTunnel Passing under Crowded Houses [ J]. High Speed
Railway Technology, 2013, 4(4) . 49 -55.

SR, ¥R, FTA ek TE R A b 22 x4 b i BRI
[J]. i THiA, 2017, 46(S2) . 1075 - 1077.

XIA Chenxi, HAN Hui. Study on FTA in Security Control of Subway
Tunnel Blasting Excavation [ J ]. Construction Technology, 2017,
46(S2) . 1075 -1077.

AR 4k it Ik A 383 1] o 22 420 BE T PR L BOR BIF R
(1], misgkBsHiA, 2016, 7(1) : 84 -90.

CHEN Renchao. Research on Fast Construction Technology of Weak
Surrounding Rock in Railway Tunnel under Safe Distance[ J]. High
Speed Railway Technology, 2016, 7(1) : 84 —90.

TR KPR A B IE AR E M AL (] SR LR
4R, 2018, 35(9): 75 -79.

TU Han. Research on the Stability and Failure Mechanism of
Horizontal Layered Surrounding Rock Tunnel [ J]. Journal of Railway
Engineering Society, 2018, 35(9) . 75 -79.

s, AR, RS, 5. ERIFFRIXGHAL G PR
[J]. TR0, 2019, 25(1); 19 -23.

ZHANG Zhonglei, WANG Lingui, LI Houlong, et al. The Bench
Blasting Technique of Large — scale Deep — hole in Complex
Environment[ J]. Engineering Blasting, 2019, 25(1) ; 19 -23.
B, B, EMEE, S SRBOTIZ YRR I T 82 U FE A
RRRE MBI AT [T ]. e 12, 2018, 39(7) : 2563 -
2573.

ZHAO Jinshuai, FENG Xiating, WANG Pengfei, et al. Analysis of
Microseismic Characteristics and Fracture Mechanism of Underground
Caverns Induced by Blasting Excavation [ J]. Rock and Soil
Mechanics, 2018, 39(7) : 2563 -2573.

TR, ok, KB, S KPR BRI LS B (L B
WERUEBFE[ )], HRE, 2019, 36(1) : 63 -69.
YU Feifei, ZHANG Na, ZHANG Xiantang, et al. Blasting
Parameters Optimization and Blasting Forming of Horizontal Layer
Rock Tunnel[ J]. Blasting, 2019, 36(1): 63 —69.

TR, AR RT3 BRSO AR i SCBE BRI SELT].
TR, 2007, 13(4) : 28 -31.

YIN Junhong, XU Ping. Research on Key Technology of Blasting
Forming Control in Large-section Underground Cavern [ ] ].
Engineering Blasting, 2007, 13(4) . 28 -31.

(%4 FoedR TR 3k)



