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Numerical Simulation and Application of Blasting Technology for
Protective Layer Excavation
ZHANG Zihan, HU Guanggiu, ZHENG Jianli, YU Hui, LI Qingsong, ZHANG Zhaoyang, WANG Xiaolin
Guangdong Xiyuan Blasting Technology Co. , Ltd. ( Guangdong Huizhou, 516007)

[ ABSTRACT]

the blasting cost, the technology of filling cushion material with large difference in wave impedance at the bottom of vertical

In order to ensure the blasting effect of protective layer, improve the construction efficiency and reduce

blast hole was used in protective layer excavation blasting. After analyzing the characteristics, scope of action, reflection
and transmission principles of explosive stress wave, the foam concrete and loose sand were selected as composite cushion
materials. LS-DYNA was used to simulate and analyze the excavation blasting of protective layer with different blasting
height of protective layer and different blasting height of foam concrete, to explore the reasonable height of protective layer
excavation blasting. Analysis shows that when the 25 c¢m foam concrete and 10 cm loose sand composite cushion are used,

the blasting height of the protective layer excavation is 4 m. This technology has been applied in the construction of Guang-

dong Taipingling Nuclear Power Station, and the foundation surface rock mass has been well protected.
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Fig. 1 Explosive stress wave and its action range

EE PRI A B e BRIl e AR o o e 0 7
TR BETHT F IR . AR B ) RS S B A A R,
BRI S A BT T i A B o 11 v, 5 R4
R FZ S 25T 505000 -

_P2Cy2 =PiCp1
_plcpl TP2¢ ’
zpchz
T=5;£TIE;;;0 (2)
o R BB 5 ¢, A MR A I
¥,

A1 (1) (20(2) Al AR B BEAT pe, TRE
TGS RER FE S FZECT RN, BRI BEAE
FHBI RN T 1 S0 R A B B s P A TR
PAPLAE R I T 4R 1 % A5 #G NSO 454 . A
U, AR W REAE IR LA 2% AR MERE 120 AT

BT LA EBESE, 0 DA i A 2 VR Rl A
BETHT FI BZ RO BN R T T A2 A A
ARE A B 535 5 283X, DR B R BIR B2 b sk 553 36 A
ST A 1 7 38, b 8 BB RELT R L RE AR A
UM IRIRBE L RAE IR, 78 7 5 25 (PR LIS IX
PRI BHBT/ NI S AT L

(1)

2 FRIPEARBHEHNSETE

TRAPZ T RIB A 5 Pl ey B 50 Tk TR
AR AR B AR5 e DDA 5% o A PR R T 0CR 1) i 22
M R R R R B, RERS N DR T R IR
T T RAS  BUAT [ G bR e A A 2 R BE 1 )
75 AR MR W 25 4 HAR 25 ~ 4015, L3R,
DRI IR g ek A [ 9 R 2 0K MK B H oz



2022 46 H

PRIVZTERARDAAR BT SR IS, 45 - 59 -

(1 BPEFRBHESEFANE

Tab.1 Regulations of blasting height of protective
layer
R SEREA BEHE B BRI
R A A 232N ik
PRAPZ IR
e % 25 30 40

IR0y TR RS RO 2,

BIRG LR R R R SR Z T R R K
IR K2 SR ) 07 s AT  FEFLIR BEE R
HZ RIS RO AL A 05, TR T S
PR AR R o0 TR DR 42 T SR AR B 1 oy JEE AR 4
H7E3 m IR, #r TREH B R4 )2 Bid 5 m, {2
AT5R F 0 2 B - B LR T 25 4F

3 RESHSHEEUSH

3.1 RBEHERR

iz ] LS-DYNA s AT BE B 3. 45
SIS R 4.5 m PR 2 R LA A AL
BRI I FLE5 M S B2 3, BRI M fLIRER Y
HELMEE N 3 m,
3.2 BERMBNYIENESH

R T S AR R TR R KRR AT T 1 B

3 W 18RI T A A 7 0, e JHC 5 A
PR 24 BT R i [ R G SR B E 2541
BHE A QSR B 3l , LA s o 7 rh iy
KABE B, i 1] Evler J7 FEXTHEZY KR BE 1 |
AT Z W) B R

RPEE B SAFF APRHEIE Y AR 7 5 R R
o728 2k IRV T AR BR RS o R

o=J,-(ay+a,p+a,p’);

S,
Jy = N
Ko, AN A p NIETT; ay.a,a, H
WHGS, .S, .S, RSk i,

RBP4

HVRTRE -3 FH CF AR ET ™) AR i A
T GERBAR 2, B s v AR 1 A EAB E Y
I IAEGE Ry s R e DU o A

a'l.j=a':.;+E8:j%At%o (4)

A E s

RO ) 1 o S A R TR IR o,
A, W o 4% L A5 1] 80 e R v

(3)
= (S eS8,

. o,
oc? =0, —o0 <lo;,l . (5)
ol

Y 2% 3% BUMat_High_Explosive_Burn £ }*) fii

E2 oy TRRY R RR R A

Tab.2 Blasting parameters of protective layer excavation in some projects

TR EHOWR PR TFREREE/m fLA/mm FLEE x HEFE/ (m xm) 2
M 1K L SEREH 0.7-3.0 120 2.5%2.0 Ree JHEEE A2
M B AR AL T 2 SERE 5 1.5~2.5 40 1.0x0.8 EREiy=
Wil R LN 1.3~2.0 40 1.3x1.0 FHHZ
B A% SERLHE 1.6 76 1.3x1.3 FHRZE
A3 IR ML M AR
Tab.3  Structural parameters of single-hole model
T TP 2 FF R AR 7 fLizs K E, MR/ R R
- m mm m KRR/ om WA em
I 5 76 3.45 25 10
| 4 76 2.65 25 10
il 4 76 2.55 35 10
F 4 EHE BN TR
Tab.4 Main physical mechanics properties of sand
B/ B/ AR TR TR ay/ a,/ a,/
(kg - m™) GPa SR PEREIR GPa GPa GPa
1 800 6.385x107* 0.3 0 3.4x107" 7.033 x1077 0.3
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Tab.5 Physical mechanics properties of foamed

concrete
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Tab.6 Parameters of performances and JWL

w “R\V
p:A(l—i)G ! +B(1—
R,V

state equation of explosives

W/ (kg - m™) BH/(m-s™')  HEH/GPa A/GPa
1 100 3 600 3.24 220
B/GPa R, R, w

0.2 4.5 1.1 0.35

KT oSSR

Tab.7 Performance parameters of rock

B3R B A AT N \
W ARE wE L o
(kg - m™) m=/GPa 54

2 800 13.2 0.3 0.79 1.6 0.007 0.61
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Fig.2  Constructed 3D single-hole model
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Fig.3 Layout of monitoring points
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Tab.8 Comparison of damage results of rock mass on foundation surface
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11 4 25 10 100 100 82 25
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