H436 M2 ok Vol. 43 No.2
2026 46 A BLASTING Jun. 2026

doi:10.3963/j. issn. 1001 -487X.2026.02. 019

& T PBM-SPH 18 & HiZ B HESHFLIR TR
BERM R

o la,1b,2 N la,1b,2 2 2 y_la
EOMCLRARTLEALVE B LR OH
(L VTR a W AR 4 [ B S0 2, b SRS TR )L 4 o i S0 =, I 430056 5
2. DU PR 7], 5 430056 )

H E: AHRBLsERENADE ELREMM, LRIFRBER TR P AR % e Rt £, LB
HARBOR A B AR F 0 TR RAERR, A ERALELBREM TSR IR AR LT,
F£ LS-DYNA #k#3t S+ &, 55 ] PBM-SPH #84- 50k 25 4 101 4 B AL R X3 sPME 2h e R R it A2 S B wd Ak
FRa i de B0 K BIERAT T AR . RS RAN AR TH % FEM 7 3, 85 F 4 % (PBM) 7T A £ 4
HERBEDE AR ERIBRE S HOH AT, IR I ALK T, BT IERRARESHLSRTHRAE
ey FAERAIL B SPH kB S A BRARBET R, IR T BAA R &P L kAL FZEMA
S A W et A2 e Bk B B T B AM I BN AL AL RIFBEAR E N @id 8T8
HERRRIE T EBRE R BH K, AR 2 EE@REIEE LG ET IR E A 37.7 m/s, 3T & at
ZI R FATA AL R FRG AL RN THREMEAH8.9%, PBM-SPH A5 A x AL HA TSR EF L
ARIR AL B A0 A AR A B T 48 T AL FUBR BT 38 SR AL T AR,

KR FIRMRAL; BAABERL; 4860k AR Bk B

mESES: TU46.5 XERERIRAD: A XEHE: 1001 -487X(2026)02 - 0188 —08

Study on Numerical Simulation of RC Column Drilling
Blasting based on PBM-SPH Coupling Algorithm

HUANG Xiao-wu""""* | JIA Yong-sheng""""* | JIANG Guo-jie’ ,WU Yue’ ,YUAN Fang"*
(1. a. State Key Laboratory of Precision Blasting,b. Hubei Key Laboratory
of Blasting Engineering, Jianghan University , Wuhan 430056 , China;
2. Wuhan Explosion & Blasting Co. ,Ltd. , Wuhan 430056 ,China)

Abstract; Reinforced concrete columns serve as primary load-bearing components in building structures and re-
present the most frequently encountered demolition targets in blasting projects. Their fragmentation effectiveness di-
rectly determines structural instability and the reliability of collapse during demolition. To accurately simulate the
complete process of explosive detonation and column fragmentation under borehole blasting conditions, this study em-
ploys a PBM-SPH coupling algorithm in combination with 1:1-scale physical modeling. The investigation focuses on

explosive detonation dynamics,column fragmentation characteristics,and the flying law of flying stones using the LS-
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DYNA software calculation platform. Results demonstrate that the Particle Blasting Method( PBM) achieves superior
accuracy in simulating explosive detonation dynamics and fragmentation processes compared to conventional Finite
Element Methods( FEM). The study reveals the mechanical response mechanism of column fragmentation under var-
ied boundary conditions during borehole blasting. By implementing the SPH algorithm , which discretizes columns into
smooth particle flows,this approach effectively addresses traditional FEM limitations in modeling material fracture,
fragmentation ,and the throwing process. Particle dynamics effectively characterize column fragmentation patterns,
yielding more realistic blasting simulation results. The particle migration process accurately models the scattering of
flying stones after column blasting, with a particle scattering velocity of 37.7 m/s. Comparative analysis of temporal
horizontal displacement data reveals an average simulation error of 8.9% . The PBM-SPH-coupled methodology suc-

cessfully replicates the complete sequence of explosive detonation and structural fragmentation, providing mechanistic

insights for borehole blasting optimization and engineering design refinement.
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Table 1 Horizontal displacement of blasting flying rock at different times

i H Project 0 ms 5 ms 10 ms 15 ms 20 ms 25 ms

A 5 Point A 50 66. 40 85.85 99.09 109.13 125.13

B 5, Point B 50 62.52 85.02 95.35 106.22 123.92

i E.45 % Simulation results 50 60. 05 83.56 104.52 126.35 138.06
SCHk[ 18] Reference[ 18] 45 83.00 92.20 101.15 109. 80 118.85
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