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Abstract: When the span-by-span initiation scheme is adopted in large arch aqueduct blasting demolition pro-
ject,the selection of the initiation delay time between spans has a significant influence on the collapse motion state.
In the case of pier retaining, the initiation delay time can also affect the damage degree of the reserved piers. In this
paper ,taking the Longmen Bridge aqueduct blasting project as an example ,the dynamic equation of a blasted arch is
established. Meanwhile ,the support forces of arches and the moments of piers are determined. Furthermore , the calcu-
lation model for the stress time history curves of piers is established. Finally, according to the calculation model of
natural vibration period of the structure ,the time required for siress transient adjustment of arche frame and piers af-
ter detonation are calculated. The analysis shows that, if the pier section cannot be bear the tensile stress,the initia-
tion delay time between spans should be smaller than the sum of stress adjustment time of piers. Otherwise , the initia-
tion delay time can be extended. According to the results of theoretical analysis, the initiation delay time between
spans of Longmen Bridge aqueduct blasting engineering is determined ,and the pier protection effect is good.

Key words: arch aqueduct; arch bridge; blasting demolition; damage controlling of pier column; initiation de-
lay time



116 3

1 2021 4£ 12 A

REF BB RE R RARR TR, B
BT HEBOVRIR, TS B EBO R 4%, R
R ELEA &, Hitk, 78 BT RN
HREFMSEBOTHI, (UE S TREL WM TR K
RO R . B BT, B st
BHg O RS BIE AR T iR S M A B, R
AEEIR T OIL BT, e R FRit T B
KBFRRBE R B R B R AT T
ST 5 R R4 X A AR B VR PR B & R B EAT T
SR BT T R B4R Bl KB R BR B B
SR E RO [R5 A R NI Al 2 AR
BB E A IR T T A RN Y R AR
RS RT IAT T KB ISE. R,
B RS 3 R BN SR R R O B ST B >, L
FEH MR R P BB R G513 ) i Bt
B ER Y K

RYERAR Kl sl AW R S i
FEFRBORZEK, e AR B B4 , 2 T kAR
BB HER TR T A RS B SR
B BRI, T RE T 28 RSk B ) R ) R e
IB], 9 B IRl AR 22 R B TR AL T BLRKIE

1 EMNMHESREIERN

e ISR ERE (A0l 1 B 2) f FHiv4s i
el BRI, A LIRS A L.
BHERERS, FIFRER, REMSHE Y
A5 B HE S U HE, Bk 555 m, 3t 17 BB, s
0 m,BEREE19.4 m, FERGEAESHEG. K
S 5ER. M8 N NHRELER, B
ORGSR IR BE L SRR AR R 1 X 324
B, T30S ARG S S A D s (YR B 1 g A
¥ mPea k) (nE 3)

N ARE 7|
Fig. 1 Longmen Bridge aqueduct
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Fig. 2 Side view of the bridge aqueduct
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Fig. 3 Diagram of pier section(unit:cm)
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Fig. 4 Blasting plan(1 ~3 span)
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Fig. 5 Stress diagram of arch frame
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Fig. 6 Force analysis of a pier
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Table 1 Structural parameters of aqueduct
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Table 2 Parameters of the equivalent arch
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Fig. 7 Time history curve of support reaction of unstable
arch(z =0 is the time when the arch siress adjustment is

completed after the detonation and the rotation begins )
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Fig. 8 Stress-time history curve of pier section at z =
14 m(In the figure, o, is the initial siress,o is the
maximum stress on the tension side,and o, is the

maximum siress on the compression side )
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Fig. 9 The rebuilt aqueduct
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