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Explosive Demolition of Double Arched Bridge Obstructing
Navigation in Close Proximity to Important Buildings

LI Gui-yang ,XIONG Ying-jian
(CCCC Second Harbor Engineering Co. ,Ltd. , Wuhan 430040 , China)

Abstract: The Yan Zhou power station bridge was built on the proposed structure site of the Yan Zhou hub pro-
ject ,which included construction of a new ship lock, power station,and spillway gate. Due to the progress of the engi-
neering construction, the bridge was dismantled. The Yan Zhou power station bridge is a hyperbolic arch bridge with
a total length of 180.0 m and a width of 8 m. It is located in the Pengshan tourist scenic area,surrounded by many
famous historical sites and enterprise factories. The environment was complex, and the nearest distance from the
bridge to the existing power station dam was 8 m. The reinforced concrete box girder bridge of the power station dam
was adjacent and shared a bridge pier with it. Due to the working conditions on-site , blasting demolition was adopted.
In order to ensure the reliable collapse and complete disassembly of the entire bridge, as well as the separation of
steel bars and concrete, the components such as arch ribs, arch columns, and connecting beams were pulverized
through throwing explosive devices,with a powder factor of 1.2 ~ 1.5 kg/m . Reinforced loose blasting was used to
destroy the bridge piers,and the maximum explosive charge for a single pier was 480 kg. According to the principle of
heavy left and light right, the entire bridge was collapsed toward the right bank direction like a domino. An inner-hole
delay and out-hole relay initiation network was used. The MS12 detonator was used for the inner-hole delay,and the

industrial electronic detonators were used in parallel out of the holes. The blasting order was from left bank to right
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bank , and then from pier to pier,to ensure that the bridge collapsed orderly and vertically, without causing crushing

impact to the left bank bridge pier. A leaky PVC was pre-laid underwater along a 100m line near the left bank power

station and water roller dam. An air compressor was used to press the air into the pipe to form an air bubble curtain,

which effectively reduced the water shock wave overpressure, thereby reducing the impact of blasting vibration and

water shock waves on surrounding buildings and structures.
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Fig. 1 Surrounding environment of the blasting site( unit:m)
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Fig. 2 The bridge structure(unit;m)
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Qi =qV =0.8 x315 =252 kg, W 150 g,
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Fig. 3 Scheme of bridge pier charge structure( unit;cm)
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Table 1 Parameter table of bridge pier blasting

PROEEROL  ALEE/m HERE/m LB A AL /m B/ (kg - m ) HifL2hi/kg  HUHE i kg

paeeid 3 1.0 8 13.3 0.8 60 480
Fi 3 1.0 8 7.7 0.8 31 252

K4 AT AL B (A7 om)
Fig. 4 Arch rib hole diagram( unit;cm)

F2 HMEALBER
Table 2 Number of arch rib holes

R fr 85 s 7t

At/ A
TR 1#Eh 6#Eh  TH#RL HLTR 10#8h 11#80 12#85 13#80 1440 15#8) HLT 16#8h 17#8h 18#Hp w4
e 40 40 40 40 40 40 40 40 40 40 40 40 40 40
A1t 80 80 120 120 80 80 560
3.4.3  BAEM A fL,1.2 m B B TP 2 Nl E S Frs.

el —Es P A B A fLAR . 7.5 m HEAE L4 SRS,
M A A S AL, 4.2 m AR B R e AA 4 (1) FLER: FR/ MR W =B/2 =60/2 =30 cm,
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HIFLIEIFE @ =45 cm,
(2) M LR EE : HEAE K 66 em, MUFLIREHL  %%25:4 x2.0=8.0 kg,

43 c¢m,

(3) HEZFE % g =1.2 kg/m’,

7.5 m B AL Q,, =10 x200 =2.0 kg, ¥ [ 4k

4.2 m i FAE:Q, =8 x200 =1.6 kg,3 12 4
#25.12x1.6 =19.2 ke,

(4) BfL2h 4. Q= 1.2 %0.6 x0.66 x0. 45, 1.2 m i BAE:Q, =4 x200 =0.8 kg,3 HE12 4%
B 200 g, $25.12 x0.8 =9.6 kg,
(5) #Ardezh i Jefe—E T M 2 B2 36. 8 kg,
x3 HBEHESKITE
Table 3 Arch rib charge
RN fLBE/em  HEBE/m fLEUA ALem R/ (kgemTY)  HLZGRE/g HonZhin/kg
1#h 35 1.95 40 85 1.5 150 6
6#/lh 35 1.95 40 85 1.5 150 6
T# 35 1.95 40 85 1.5 150 6
HETR 35 1.95 40 85 1.5 150 6
1041 35 1.95 40 85 1.5 150 6
11#h 35 1.95 40 85 1.5 150 6
124#1) 35 1.95 40 85 1.5 150 6
13#1h 35 1.95 40 85 1.5 150 6
1441 35 1.95 40 85 1.5 150 6
15#1h 35 1.95 40 85 1.5 150 6
HETR 35 1.95 40 85 1.5 150 6
1641 35 1.95 40 85 1.5 150 6
17#1h 35 1.95 40 85 1.5 150 6
18#f1) 35 1.95 40 85 1.5 150 6
&t 560 84

K5 AR LR B (B em)

Fig. 5 Blast holes on the arch column( unit;cm)
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Table 4 Number of arch colunm holes

T . S 7t A
TI#FE  12#FF  13#kF  14#fh  15#ih 168l 17#1h
PG 16 32 40 32 16 16 32
&it 88 48 48 184
x5 HMEAEFRITR
Table 5 Statistical table of arch rib charge
BEBEHGE AU /em  HEB/m ALEUA AL em HEE/(kgem ) PAALZEELe  AnZitl/ke

11#4% 45 1.95 16 43 1.2 200 3.2
12#fF 45 1.95 32 43 1.2 200 6.4
1341 45 1.95 40 43 1.2 200 8.0
14#FE 45 1.95 32 43 1.2 200 6.4
1584 45 1.95 16 43 1.5 200 3.2
16#FE 45 1.95 16 43 1.2 200 3.2
17#1% 45 1.95 32 43 1.2 200 6.4
&t 184 36.8
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O Ze—E5 I 6 rh 11,1213 141516,
17 18 LAY 7 AR 25 GRS I /Y 6 AR T4 22 A1 £L 4%
W BRI 8 m, il e T M | R A2 Ak A fL 3
Ao 6 R, W6 KT,

(1) fLE#E:a =45 cm,

(2) M ALEREE - )R 60 em , JFLIR LI 40 cm,

(3) MEZYpAE IR ¢ =1.2 kg/m’

(4) BALAE 2R Qy = 1.2 0.6 x0.4 x0. 45,
130 g,

(5) 353 PR E 130 x 156 =20.28 kg,

K6 i JERALRE R (AL em)

Fig. 6 Holes in the cover and connecting beam (unit;cm)

R6 HEFREAHER

Table 6 Number of cover and connecting beam holes

FER AL ; EPE? ; : ; e : — A&
T2 12862 13#2 14#8  15#8 1682 1743
B 24 24 12 24 24 24
A1t 60 48 48 156
®T BERAERITR
Table 7 Charge for the cover and connecting beam
PR LB/ em  HFEE LA fL/em  HFE/ (kg -m ™) HfLEGHE/g B2 ke

11#% 45 / 24 40 1.2 130 3.12
12452 45 / 24 40 1.2 130 3.12
13#53 45 / 12 40 1.2 130 1.56
14#52 45 / 24 40 1.2 130 3.12
15#52 45 / 24 40 1.5 130 3.12
16#5E 45 / 24 40 1.2 130 3.12
17#52 45 / 24 40 1.2 130 3.12
Ait 156 20.28

3.5 BEM T

IS MEBAR NG E A TR W BB ORIE -
— P RO — USRI Bl R Bl H A EOR;
Je: I A F R B AR AR T R ML LT IR g, LA
B PR I S 14 22 4 5 — R oy 9 7 32 1) A I L 1
H, PRI IR IZ 05 AT 3 B % , B2 76 12
B I e s o BOR AL A SE I £LAMEE ) £4 45

R, AL N 75 SR B MS12 B, £LAN Tolk i T3 4
FEHR 15 ~20 ROWFE, R AN AL T
AP A TR BE T A, R 2R A R OCHE
TR T B 10 ms, BEAR R EIE K 50 A~
LRI 1050 ms, #RBRIFE S h 72 ) A B
5 SRR EARMIEE AN T R

AN

7 R RO
¥\;\/’ ~ S

K7 R R R IR

Fig. 7 Diagram of initiation network
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e B IR 2 2 AR ) (GB 6722—2014 )
BV RR S A S (2) A

V=K-[Q"/R]" (2)

Aorfre V Oy M T BT SR B B, em/s s KOl ML
AXFRE G NERAREG Q W —IRFFA ;R N
PRI SR B 05 XA i /R S

2 BB [R) 28 T AR LU AT H TR Ml B o, M
W A Es R K=37. 1,0 = 1. 57, SR BAAT K =
150.0,a =1.50,

PR E A A IR O B bR i B RS R, =
8 m,

SRR B A BAR G B S R, =62 m,

PRI 1 R A5 A SV PR B 2 R Qe = 15. 8 kg

PRI AV B2 . Qe =381.3 kg,

®8 BBRIRAKELTEREXRERGEALTE

Table 8 Permissible value of particle vibration velocity and maximum charge per delay

MRt BHE BB/ Kl AR HRRE
Zym/kg (em=+s™) (em=+s™)

1L A BRI 130 37.1  1.57 4 1.5 0.036

184#4L ] 7 5 B K ) 8 37.1  1.57 4 6.0 2.920

aryiaie ) 170 150.0  1.50 60 1.5 0.520

FERER FEL 3t 7K [ 62 150.0  1.50 120 6.0 3.360

CEVTEL LB e 1 52 sl 0 A B e KR 3 PR S A
HEEN 0.036 em/s, AU T R BE 5 e KRB 4.2.2 sk kmrds e

HEH0.520 cm/s,

18 #5 HL 1y A% 52 2y v 3l o) 3t 7K il e R R 3 ok
JE 49 2.920 em/s , ZE A EEOR RBEX 7K ] e R AR Bl
JE93.360 em/s, [N, SRR S A 2 3 A R 52
M) , R R S R S & R o
4.2 BAiPdETE
4.2.1 kB

A HU A R LR HALE AR, A
R 200 mop e =S BONE , SO R I
PEEE A 5 HE TR B R A7 150 m, 75 HE T5 R 35 45 7 )2
i BREIA

e HER AT R AR I g F K R G, TR S
5 T TR A 5 57 P B 5 T 22, O 6 2 s A 1 R R
FHAT R B4, BT J2 e PR S8 A 60 280/ 4 1
ZZARHL; 0 T E TR e T, X HERN B AR A R
RS PR

3 38 R I 3R B AP e P R R R A A
20 m ZEAT O N o KRB I R) BN A R N B AT

TEPRERARRE TR, i T2 2, B
BCAERE A AN TR, R, 25 i e i 16 3R] LA
ZWEATT

B R B R 24 RO, Dy [ AL o
JKCI] ABAEL S g AR K SRR R, 32— 22 /oK
T, 7R HE 1T 70 Ll TR K LT R 100 m K
T, BB PVC, I ZS IR HL A N T IR IE
RS LA R AR B IR 0 K D 1 B
[, 20 e T 1 ) B it oK 1] 5 AR A A B
AL
5 BRBMR

AR S, R P 5 M R ST O AL et X ]
ATFETT MBI o RAR AR F BT 5 1) (8145, kb -
Fp A, BB RE R B, SR B T PO A AR OR,
PR 5 i R J7 1] 48 853, I 481 16 P 3 DR300
A, SR X R bl R I A R AR AL 5% TR A D R
UE 755 W T 2 S ) 22 4, (R I 0l R B



130

2023 46 H

(F4) S 320 R 52 SR RBAT 2800 B S o ek
PR AR IR ST AR B B2, ISR 45 R AR 9
# 10 IR,

R IRWHRE) B S IRE S NAC R AR (K R E)

Table 9 Vibration velocity monitoring data

( Sluice control room)

S EE A (ffnj_d_jif) potn R B
1 CH1 0.01 0.0976 63. 49
CH2 0.11 0.2024 6. 46
3 CH3 0.24 0.1990 6.31

x 10 BURsRSREENERR (BYUI o)
Table 10 Vibration velocity monitoring data
( Tengfei Chemical Plant Office Building)

W mE AR (fiﬁz) E'j;jfﬁ *‘&Hfﬁ'/
1 CH1 0.01 4.7457 12. 05
CH2 0. 14 4. 8577 11.59
3 CH3 0.12 4.8533 12.16

ZEaE R L, B R B0 T A IR 3 R KAE (Tt 7K [
Pl 28)0.24 em/s < 6.0 em/s; BRI IR 30 T 5 R
FRRAE (AL T A1) 0. 14 em/s <1.5 em/s,
HRORAR SR YR SRV N .

6 Zit

(1) Sy AR M BB AR 53 L pH AT T 77 A 1) A 3 K
A SR 7S Ak RS ik /I v P B 3 S e
SERE R T PR 2, BB 1.2 ~ 1.5 kg/m”,
WREBCR PSR AN Bl R 25, e R PIs 2l 0 480 kg, 5
BTt Ae ) A R A T RS AR T
X e R I R ST BF o, B OR T R AR
2% 4, TR ATR AR gt AR S 2%, A TR B 70 5, (3%
WD R KR R DRV S AT Hi N s 0 T
(e

(2) i 3 7 7 5 B A () SR KR o i
LIRS , A R8N K R T DT R (R Ak 50
oK T P JE I A (F) SRR S
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