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Abstract: In the reconstruction and expansion projects of expressways ,a large number of cross-line bridges can-
not meet the development needs of modern transportation and are facing demolition and reconstruction. Traditional
manual and mechanical demolition methods have drawbacks, including low efficiency, prolonged timelines, and sub-

stantial traffic interference. In contrast,blasting demolition-with its inherent benefits of safety, economic viability ,and
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operational efficiency has emerged as the optimal technique for dismantling cross-line bridges on expressways. Based
on the reconstruction and expansion project of the section from the Hubei-Henan boundary to Junshan on the Beijing-
Hong Kong-Macao Expressway ,one-time combined blasting demolition was carried out on five cross-line bridges in
the K1018 +990 ~ K1048 + 550 section. Through the quantitative design, fine construction, and multidimensional pro-
tection of four types of bridges-such as equal-section catenary hingeless arch bridges,inclined-leg rigid frame bridg-
es, half-through arch bridges,and steel frame arch bridges-the goal of safe and efficient blasting demolition was real-
ized. The practical results show that the collapse mode and disintegration effect of the bridge can be effectively con-
trolled by reasonably designing the blasting cut and initiation sequence. The distributed cooperative detonation sys-
tem, based on radio communication, overcomes the spatiotemporal coordination problem of synchronously detonating
group bridges over a long interval. The protection measures of *covered protection + near body protection’ were a-
dopted to control the splash of individual flying debris effectively. The *rigid support layer + elastic buffer layer’ pro-
tection system effectively prevents the impact damage of the bridge collapse on the high-speed pavement. The engi-
neering practices presented herein demonstrate that through meticulous design, synchronized control strategies, and

multi-tiered protective measures, the safe and efficient demolition of cross-line bridge groups across extensive expre-

ssway sections in complex environments can be accomplished.
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Fig. 1 Aerial view of the five cross-line overpasses
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(a) Half-through arch bridge
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Fig. 2 Surrounding environment of the cross-line overpass group
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Fig. 3 Schematic diagram of blasting design for the equal-section catenary hingeless arch bridge(unit:cm)
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Table 1 Blasting parameters of the equal-section catenary hingeless arch bridge
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g m
i Z
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Bridge deck

Rectangular grid

2.2 RBRRIFGHE
2.2.1 JRak kit

XTRHER K 5 FE ST DR A5 A0 A TR L AR
R ZS AR AT . i FARIR LS
K 2m W50 KB 5 3.6 mom R A TR BE 45

42 1370

2670

Hay, R B BOR , W A AL T AR SRR . AT IR
T LTI 2 AR 0, BRI A 2 NI O
DIE T 2 O)E 2 A RS A 4 4% 30 em AT AR
B PRRERY) DA E, I 4 TR 25 R EA 1
AR SR TEILR 2

1370

e

1678.6

1725.6

P4 RUBE R B AR BT 7R R A (A o)

Fig. 4 Schematic diagram of blasting design

for the inclined-leg rigid frame bridge (unit:cm)
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Table 2 Blasting parameters of the inclined-leg rigid frame bridge

A A R O g
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Borehole Hole Array Hole . Single charge
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diameter/mm spacing/cm  pitch/cm  depth/cm ( -y weight/g
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FHE 5 AL IX Z
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Fig. 5 Schematic diagram of blasting design for the half-through arch bridge ( unit:cm)
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Table 3 Blasting parameters of the half-through arch bridge
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Fig. 6 Schematic diagram of blasting design for the steel frame arch bridge (unit;cm)
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Table 4 Blasting parameters of the steel frame arch bridge
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Fig. 9 Protection measures for flying debris
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Fig. 10 Pavement protection measures
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