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Abstract

Taking the controlled demolition of Overpass No. 5 on the Beijing-Hong Kong-Macau Expressway as a
case study, this research investigates controlled demolition techniques in response to the bridge’s
highly statically indeterminate structural characteristics and the complex surrounding environment.
A millisecond time-delay detonation technique was proposed for three zones—the arch ribs, diagonal
braces, and bridge deck—to achieve a controlled inward collapse and complete disintegration; an
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integrated, layered protection system combining the highway pavement with national defense optical
cables was established to effectively mitigate the hazards of flying debris from the blast; a monitoring
system for blast and collapse vibrations was also implemented. Engineering practice has demonstrated
that this blasting plan is well-designed, safe, and controllable, allowing for the completion of debris
removal and road restoration within 12 hours. It provides a technical reference for the controlled dem-
olition of similar overpasses on operational expressways.
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Figure 1. Aerial view of the area surrounding Overpass No. 5
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Figure 2. Schematic diagram of the overall blasting plan for Overpass No. 5 (Unit: cm)
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Figure 3. Layout diagram of boreholes on the deck of Overpass No. 5 (Unit: cm)
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Figure 4. Layout diagram of boreholes in the arch ribs and diagonal braces of Overpass No. 5 (Unit: cm)
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Table 1. List of blasting parameters for Overpass No. 5
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Figure 5. Schematic diagram of the network connections for Overpass No. 5
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Figure 6. Schematic diagram of measurement point layout for Overpass No. 5
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Table 2. Predicted and measured vibration velocity values and safety assessment for the blasting of Overpass No. 5
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Table 3. Measured and predicted vibration velocity values and safety assessment for the collapse of Overpass No. 5
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