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Research on Application Technology of Large
Aperture in Bridge Blasting and Demolition Engineering
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Abstract; In the blasting demolition of large-volume reinforced concrete bridges in China, the traditional method
of manual drilling of 40 mm small-diameter holes for blasting of bridge pier columns is time-consuming,labor-inten-
sive, difficult to ensure drilling accuracy,and has high construction costs. Based on the experience of previous stud-
ies,a new method of large-diameter drilling for bridge demolition has been proposed, which includes technical meas-
ures for blast hole diameter, hole layout, powder factor, initiation network, and safety protection. To verify the effec-
tiveness of this new method, the blasting demolition project of Ronghui 2 bridge of Chongging Lijiatuo compound line
bridge south diversion project was selected. According to the structural loading of the bridge and the environmental
conditions , delayed initiation technology was used,and explosives were detonated at a certain height above the bridge
pier,which led to the bridge sequentially collapsing in place from the center to both ends,achieving the goal of one-
time completion of the demolition. In this method , water-mill drilling was used to dig holes into the bridge piers,with
a hole diameter of 70 mm and crosswise drilling layout,and nonel millisecond delay detonators were used inside the
holes , while electronic detonators were used outside for ignition. Multiple layers of protection were provided by bam-
boo boards, rubber mats and flexible wire mesh. After ignition, the blasting sound was muffled, and the bridge com-

pletely collapsed and disintegrated according to the design requirements, while the impact of flying rocks, blasting vi-
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brations, collapse ground vibrations, and explosion shock waves were all controlled within the allowable range.

Key words::

Wt T P A ST R SRR R R H £ 44
%, FUHTFEE PR o R — ks
KH 40 mm /NFLEE N TAFFLE AR ks, X Fh
BhFLT A 25 00 B R BOREAS/ HRBR B AR
ARG PERIAF I SRR N TR LI R AR
R EFURE BEME T ORI il T RAS & 55, AR 43
HERI T AR SR R FLAR A Bl B I E AR PR R X bR
PRBRIERIAT AN B R U T T R TR SRR, B
7 —EM ST, SCERI4,5 ] R FARM AL il kgt
PR R BR AR BUIE R AR 5% s SCRRL6,7 J B HIR
FARE AL BRI YR R TR B WA | B AR
Yo EIRSHEIT R FLAS R BBEE AR B IX Ff AR AR
LR Y HA —E L, ERARL
/D HALRI IR A TR R /N | 90 B i 4 ] B
S 5 ME— B AN M) DR PR AL 2GR R, X T 1
A IREIFERIAH . BIRK B ALY BR R AR
AW T —E W B = RGEERTENE . a5
SEHT IR, A3 0T T 24 S R AL AR M AL
PR BRI Tk

1 SHEUESH

1.1 MfER
RALAR I T PR AR R A SR 1) G i 2 — 32 My
LI EARSHEE , B ML 25 & A HERR SR 2y
SERny R . BETRALEEE R TR 2
50 mm .70 mm .79 mm 90 mm 100 mm % R4 [& {4
I BB LRI L 7 B bR e i e B, B TE
MGy B/ MEHTIZ 2.0 ~2.5 m ZR0F T 40
SCHRLS8,91, AR AR 1.2 ZEHER AL 54270 ~
90 mm g fE,
P, = p,D*/8 (1)

a

P =Py (2)

A hpy R L, kg/m’ s PR BE 2540 (1 B
B v A B ph R g, MPas Py Sy i A 4 B 18
W J3 , MPasr g FE 25 Y FE S , myry Sy 2560 1Y 2F
A, ms o RN I T S DB R
1.2 \FHE

R BRI A1 it e il vy 5 A ) 00 - B
YIZAVA SN BIZRV & SN N VA = N 1) VAL & R [
[RFEIE | s 1 0 Aol S TR S7 A LA BT A n T

(1) BRI AR

58 A 3 A D S IR AT e 149 2, e L O 2 47 il

bridge blasting demolition; large hole diameter; blast parameters; flying rock protection

AL R JEE M L W] R RO AT, o L R | ()i L2 5K
(3) .(4) 7w
L =(0.60 ~0.65)D (3)
B = (0.5 ~0.55)D (4)
AP L M LR, ms B 9B LRI, m; D 2
SEAEEAR ,m
ML B AT AL, WA 1 F7R

)
>

o

K1 BRI S ML A R B A
Fig. 1 Schematic diagram of hole

arrangement for cylindrical column
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Fig. 2 Hole layout diagram of horseshoe column
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Fig. 3 Schematic diagram of charging structure
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Fig. 4 Schematic diagram of bridge

structure and surrounding environment
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Fig. 5 Schematic diagram of surrounding

environment of blasting area( unit;m)
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Table 1 Surrounding environment investigation in blasting area
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Table 2 Parameters of ground height and blasting height for pier column

B 1# 24# 34 4 S# 6# T# 9# 10#
B/ m 14 14 22 25 32 40 32 19 6
YEES/m 12 12 12 18 18 18 12 12
B/ M 2 2 2 2 2 2 2 1
E%/m 1.5 1.8 2 2 2.5 2.5 2.5 2.2 1.2
FRAEALEY A 20 20 20 30 30 30 20 20 6
INLER A 40 40 40 60 60 60 40 20 18
/N2 kg 52.8 76 94 141 220.2  220.2 146.8  56.8 15.3
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Table 3 Summary table of blasting parameters for pier column

LB fLIEE, FLI/ MEZSRGES qlZiE BUIE PAE SRV g

mm m m (kg +m™) kg KE/m KE/m LB/ - kg
¢ 1.2 m Bk: 70 0.5 0.74 1.5 0.85 0.27 0.47 6 18 15.3
¢ 1.5 m Bk: 70 0.5 0.96 1.5 1.32 0.42 0.54 20 40 52.8
¢ 1.8 m B 70 0.5 1.20 1.5 1.90 0.61 0.60 20 80 152.0
¢ 2 m B 70 0.5 1.37 1.5 2.35 0.75 0.63 20730 100 235.0
¢ 2.2 m B 70 0.5 1.55 1.5 2.84 0.91 0.65 20 20 56.8
¢ 2.5 m B 70 0.5 1.83 1.5 3.67 1.17 0.66  20/30 160 587.2
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Fig. 6 Protective measures of blasting flying stone
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Blasting effect
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