a2k i3 ok Vol.42 No.3
2025 429 A BLASTING Sep. 2025

doi:10.3963/j. issn. 1001 —487X.2025.03.013

2 AT T BN 77 2 ZE N 74 B T 4T R IR R HRBR
IRV EAR ER E AR 8L ARK

(L BBUR A FRAF], 2 430056 ;2. BBURHE K 2= B2z B, 2N 430065 ;
3. VIR S AR 5 S SR 2, I 430056)

H E: MEAELERMAHRRERZREENREERT 2R —FHEMRKE, LIk s X222 f R
RAE FRH] . TR i 4R M B FIAR BB IT IR LA £ 3%, A5 F 954 @ Ao EAR o 5 K R AURBL A 7 X,
FRAE L, LA P 3548 RAR (TRAR ARIN TR A AR & B e i kA Rk B AR B A v, SRR B 55
RN AR E B AR R e BRI, R FIT MR RBERIIF, B
it K LS-DYNA 3) /) S A FRU M 5 = e AABEA 3T B ARB A 7 B 09 & B fo i R BB R AT
147 BB S0 R AR KRB AT I 4.5 s, @ kit F 24 13.6 m/s, IR Akb b £ 52 5 2 454 g
ey £ 5B F LRI R A AR b B EA B AL R M Fe 4R & 2 MR A 9 e B RR R A MR A 6 7 X AR TR
N A B TR LM T iRk, FIRBRA AR A BB IR AR B H oM I LRET RE2
TR Fp i L M) M4 o) 5 R AR

XERIF: TR AE LRI M B IFR; TR, AL Ry 1)

mESES: TU46.5 TERFRIRAD: A XEHS: 1001 -487X(2025)03 -0116 - 10

Blasting Demolition of Prestressed Continuous Rigid-frame
River-crossing Bridges in Complex Environments

WANG Wei'* , JIA Yong-sheng'” ,LIU Chang-bang' ,YUAN Fang® ,WU Yue' ,NIE Sen-lin’
(1. Wuhan Explosion & Blasting Co. ,Ltd. , Wuhan 430056, China;

2. College of Science , Wuhan University of Science and technology , Wuhan 430065 , China;

3. State Key Laboratory of Precision Blasting,Jianghan University , Wuhan 430056, China)

Abstract;  Prestressed continuous rigid-frame bridges, a prevalent structural system in large-span bridge con-
struction , present unique demolition challenges due to spatial constraints and adjacent infrastructure constraints dur-
ing demolition. This study examined the controlled demolition of a river-crossing, prestressed , continuous, rigid-frame
bridge using a blasting demolition practice. The demolition strategy incorporated mechanical crushing of mid-span
deck and wing plates, complemented by strategically positioned blasting cuts at critical structural elements,including
piers, mid-span box girder webs, top slabs, external prestressed steel cable anchor piers, and bridge-end box girder

connections. The implementation of a sequential detonation order ( mid-span box girders followed by external pres-
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tressed cable anchor piers, concluding with bridge-end connections and piers) resulted in controlled segmental col-

lapse. Numerical simulation using LS-DYNA's dynamic finite element analysis validated the demolition scheme, re-

vealing key process parameters : a total collapse duration of 4.5 seconds and a deck impact velocity of 13.6 m/s. The

analysis identified impact stress as the primary mechanism for structural disintegration. A significant finding emerged

regarding external prestressing technology. While originally implemented to enhance service performance and load-

bearing capacity , the release of prestressing forces through controlled blasting was found to improve structural frag-

mentation efficiency significantly. Field implementation demonstrated the technical feasibility and safety of this ap-

proach , providing an effective solution for dismantling long-span , prestressed , continuous, rigid-frame bridges in com-

plex environments. The study establishes a comprehensive framework for similar demolition projects , highlighting the

importance of integrated mechanical and explosive techniques in modern bridge demolition engineering.
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