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Explosive Demolition of Large Reinforced Concrete Arch
Bridge Adjacent to Existing Bridges
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Abstract: A large-scale reinforced concrete arch bridge is to be demolished, which is 346 m long and 24m
wide. There is an adjacent bridge with a horizontal distance of 0. 5m from the arch bridge. In order to ensure
smooth demolition of existing bridges and the safety of the adjacent bridges, in-situ buffer collapse control blasting
technology was adopted. The blasting parts are the piers, arches, strutsand vaults of the bridge. Due to the differ-
ent sizes of these parts, deep hole blasting is used at the piers, and shallow hole blasting is used at the arches,
braces and vaults. Besides, in order to control the blasting effect, different blasting parameters were designed ac-
cording to the sizes of different parts. By delaying the blasting network on a span-by-span basis, the mass of the col-
lapsed block is reduced, and the strength of the collapse vibration is effectively reduced. The verification by the col-
lapse vibration formula and vibrometer shows that the blasting vibration level is within the safe allowable range.
Meanwhile, the protection scheme of bamboo rafts and tires can effectively reduce the flying stone distance and en-

sure the safety of adjacent bridges.
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Fig. 1 diagram of relative position of bridge (unit:cm)
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Fig. 2 The drilling position of diagram
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Table 1 The main parameters of bridge blasting demolition

AR ERb € U WrEL HEBE TR HEBR RHE HETH

fL4% mm 90 90 90 38 38 38 38
B/ MIRPTZE w/m 0. 65 1. 60 1.50 0.35 0.35 0.25 0.25
FLEE a/m 0. 80 0.80 0. 80 0.50 0.50 0.35 0.3

HEFE b/m / / / 0.34 0. 34 / /
JEFE B/m 1.30 3.20 3 / / 0.47 0.5
SR H/m 3.80 1.70 3.50 / / 0.36 0. 65
FLIE L/m 3.80 1.70 3.50 0.55 0.47 0.25 0.95
HFE q/(gem™) 800 800 640 1500 1500 1500 1500
HZE 1 i/m 1.30 0.25 0.22 0.15 0.8
LR Qg 2000 3200 5200 300 250 100 150
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N R R PR AL AN R FLAR &5 A Al L2 24
KRR . FrECR TR FLAS 25450 - s BoF T 5
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FLAK 25 40 FL 3% 2 e JEAE Hh (8] 5 M 380 B LR T
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m I 617, 55 71 2 SCKE LGN SR SE L3
=1.3m,fL I SC R SMEIA8IE 92 0. 3 m, FE R ML ID 1S
FE 1 m MBI 2G5 R R R AN E 3 TR HEhR A
LB R 62 mm 2545, T AR FLEE 25K 0 30
em IEFEKE R 25 em; EEEFLAE 2K R 25 em,
B KE 22 em. BHE EAHFLR $32 mm 2534,
FEDKE 10 em, FIERK M 15 emo BETUE AL R
$32 mm 245 BEZG K E 15 em, EIE K JE 4 80 em.,

FEAS YR BEABWER IR I 1 I fi vy, i 22
2 TR DR 22 A R B, AR IR B0 % K AR AT A
432 TR, iff R A A9 02 1 o AR IR D/ B 2
AR ) 57 5 R BRAR IR P IR B B B o ZE AR IR Ik
R 2 T 0 SRS AR 1, Pl R v D [ A T 3
T8 5 B I T ML % h PR R

R R IOV (8 32 4 4 45 I AT BB ) R T R o AR}
P MR BORSLAE A =N S BURRRE 43 IX . s 254
PETR0 AL J5R o Ao} 45 K W SR AL 22 [ 1 S B sF (1] Sy
100 ms, AH4R #5 HF 32 (8] A4 4E B Bsf (1] Sk 200 ms 1]
% 53 DX AL PN 2 A e B 1 T L v G A2 5F 600 ms
LA, FLAN R FH G SRS B A 9 ms MR
AT B4 | 3 3 DO 0 S 5 o X I 42
B P A I BN 8] 4 R o
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Fig. 3 Diagram of the dock charge (unit:cm)
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FIRLE | Hh TSR BURR G EE#e 7 BETHAAL, X6 b TAT 5
BARVFIRBHE 4 10 ~ 18em/s. % JEF| — & 14
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HR A CRR e A FUAR ) | B e R 3 1 IR/ I R e T 5 5%
()i B 3R A o, i 9 R R 5
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Fig. 4 Detonate the network from middle to the west
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Table 2 Checking tables for blasting vibration of surrounding pipelines and bridge sections

X Ao SR o . B R B SRR Sh R/

IR IMEREIE B /m (em-s™) SR Pji/kg (em-s™)
CMEEAHr B R 36.9 5 A URFL 41.6 0.97
P MIBE A FR IR H R KA 36.9 5 K URAL 41.6 0.97
PG A RIR AL 33.3 5 AL 41.6 1.15
< i T B 4k 110 5 O6#IR AL 41.6 0.15

" LA 24 SHIRAL

24 A#MFIL 13.9 10 . 8.4 2. 06
14 5#FL 25.8 10 ERF 1# 6HRTL 41.6 1.78
REZV-4 28.9 10 EHF 3# AHRAL 41.6 1.47

(2) BHEK I AR

FER T il b oh L R R, B PNA LD B AR
(KA SFL P B o3 00 1 333 V% Sk b i 0 990 00 45 78 0F 5% 38
SCHFGE S, AT HHTT T 30 7 1A 5 H T AR TR SR P AR
R A A 358 DA 04 ZR G, D) G A e U A2 B S R
T

Pl b T 58 X7 AR A5 400 0 i ) e X A%
YR S RE R, M DR 0 9% B0 T e A R 7 B
BRIE R AW e KR sh AKX LRI v, =
mv, R /mye BRI R B N 1, 55 1 BE
A EAR R I Im, 35 7 PR T] 18742 o Fof 140188V, B
12 m/s, ¥ V& B & m BU 1 356 900 kg, 43 51K F
B4 Y6 AW LR {5 /NS W & - 7 e S 2 0 3
TSR S R, W 3 IR .

A 3 R B Y5 R SN 1 gl A TEE SRR L

T.B-

5.0-
Z2.5-

0.o-

omi =

Z2.5-

5.0-

T.6-,

F IR B0 33 2 A b J5E R A 350 B 1 T[] IR B
2.3 em/s, TL/NF IR TER SR HIARHER) 8 em/s.
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Table 3 Estimated vibration velocity of adjacent

bridge piers
b I JEE 452
;ﬁ PRI 1 SER MR 2 JERE FEL 3 LA
35° 2.3 cm/s 2.3 em/s 2.3 em/s

(3)  Heak 55 ml 3k 3 1A

PR Sl I A28 2R Bl R R FH I 4 10 Bk
AW BB TR S I £, R A P R ) SO R
P AT WD, B0 PR 242 M D i) 72 BR AR A
SSICA A I R W B R T S i s i 1 4 5
Frs « B REZIN R B 1E 5. 087 em/s. Hr 52 10 35 V% Wk
R HRITE RVFIRSVEE Z N FF 6 Bt EoK

I I I i I i i I i I i
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Fig. 5 Blasting measured vibration waveform
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