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Study on Blasting Demolition of Frame Structure with
Small Height-width Ratio by Numerical Simulation
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Abstract: An equal proportion separated common node model was established by ANSYS/LS-DYNA finite ele-
ment software to simulate the collapse process of a frame structure with a small height-width ratio demolished by blas-
ting,and the stress characteristics of reinforced concrete columns of the structure were analyzed. It is found that the
actual engineering and simulation results are highly consistent in terms of collapse time, collapse process and blast
muck pile range,which shows that the numerical simulation is reliable. Additionally, during the collapse process,the
plastic hinge was generated at the beam-column joints after each row of columns reached the section resistance mo-
ment,and the upper structure rotated with the plastic hinge as the fixed axis. There was a backward reaction force on
the rear column, which resulted in an obvious recoiling in the forward leaning process. In the early stage of collapse,
the stress of the reinforcing bar and the concrete element is stressed together. The stress of the reinforcing bar ele-
ment with its co-node suddenly changed after the failure of the concrete element,and then it continuously changed in

the state of tension and compression until the collapse ended. The reinforced bar at the blasting cut has certain hin-
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drances to the free fall of the upper structure.

Key words:

W FE A 3R T A A R 2K 5, — i
HA i ST A B R S S T R i
THOE AR BR , ME LA R i SR 2 e P I 2Rk . A
IR AL R TR, R R R S AR BR
TARBRSE B SR  VF ok I
I T —ZFNBIWTFE - 25 PEAR S8 i e 57 3R 5 - A A
SRR TR 45 5 1 R[] KR T IR
{3 S5 R 5 1 SCOR A5 2o o i U A AR EE A A R AT
WRbR SRR B T A B R S R A
AR BRI THETAE SR EA AL (5] 35 5% £ BT (] 1) A2
A S B i S A R P ) /N T 2 A
TEJAT A A F14 I 8] 5 1 S5 0 D oo 47 B AR BIL AT
A DRI AR 45 A BUE AL IR 5 1 HR
PRBR 0 foe AT SIS 22 ; PR LR G 3 PR X 5 A T2
PATCHEA TR, SR FRLY) 11 R 1) 47 2 AR R
BR75IE, B OR 1 45 1) U 7 T AR VRN 5 T W et
HEZRGEAL (2] 35 13 e 7 1) 7 22 M Bh g 22 AL B R A 7 0T
RNy T2 av [=NiSp i RuR V& E - £ T ALl
SRR HES I T S S AT 52 vl A A B R
Bo PRIEIRERIME B9 2 2k LSOO 2 il B A 35 A%
JO7 ) S SROBROAR 8 1y, HE R 5 AL BRI BR — ELAE AN W
gz

RT3 BT TR S RO R R B 5
i, NERVR 5 AT 5 1 2548 B (B3R AL EE K B T~k
A&, (RS 285 Ay 180 355 I e B Ly i EAT TPRAABIE T
ARICRHA] ANSYS/LS-DYNA BRAEXIHALLT T b ik
AT REAEAEL, 0 AR R 1 A, R0 R HESL AR IR BE +
FIAAAT 052 1 B0 , SR AR DUHE ZR 25 A0 e i - A3t
—EMZ%,

1 TIEEH

1.1 T EH#HR

Ly T 5= OB AT T IH S BB 48, Rk
v BT A H R AL ER T N — A8 R il 4 [ 5
SEPATYRER . BRI AR XN B PE AL, AR R i)
K 739 m, FEEE R EH 715 m, VEMRAARTIX, AL
M X EYRERIE SR . FryRmRS 4[] 300 m il Nt
HABT E AR XS4, LR WA 1,
1.2 Z5i%S

T2 3 2 ] kg B 377 TR 06 T HE AR G5 ), 54 A B
Sh 100 m, FeE N 25 m, SN 34.4 m, JE T/ NE T
it Kb 1RSI m,2 EEENT m,3 25

blasting demolition; small height-width ratio; separated joints; numerical simulation

JE4.6 m,4 B 12.8 m S5H N A BN T TR E
T+ SRR VG T ) 12 MR, SEAERIBE S 9 m, A PEAE AR
55 8 RN S s ma L 7 ) sAE AL 5 HE, B HE] B A
6 m, SAFEE AN 750 mm x 750 mm, ZhZ2 A AR
4 800 mm x 500 mm , £ 44 37 A% - i & LI 2.

\
W%
g 739 %
LUl | |1

Eiﬁ;

I
B AR (L m)

Fig. 1 Surrounding environment map ( unit;m)

E14
eyl

N
m6°606 6

D @ B® @ 6 6 0O ©® O O a
O-~OHLEHS
2 SRS AL P (A m)

Fig. 2 Structural column plan(unit;m)
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Fig. 3 Concrete structure model drawing
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Table 1 Physical and mechanical parameters of materials
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Fig. 5 Collapse process of the structure

HIPE S (181 6 R, I 45 A4 R i R AU (EL S UL Y
IR AR A 0 2825 5 S P ) 4 S 2 1y B — B, BT e Y

AT AL S W2 S5 R ) 45 1) SE PR B0 o A xS
BRI SE PR R AR, 2%/ 0 i 9 LU 2 H {8 i 7



BALE 1

FSCR, ERGNE, BEREE /NS T LUREZR S A SR R BR B RS LL T 5 115

PR 43 R AR U B A% (0.2 ~2.2 ) R R fii 7
(2.2~2.59 s) WA (2.59 ~4.2 s) 45K firt
MR (4.2 ~5.1 ) PUANKY B 0 S 7 5 v o A

TRV ZEAR B DU A8 8 1 7, e BOZ S5 AR L s 4 3
SHETIZ 4544 8697 FAIE, T Y i A ICHY I [a] 3 2 i
2P T TRl AL 2 A 8

- = & &

t=0.0s t=0.8 s

t=1.6s t=2.4s

e i i

t=3.2s t=4.0s

t=4_85 t=5.1s

Bl 6 St B RO s e

Fig. 6 Numerical simulation of collapse process of the structure
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Fig. 7 Time-velocity curve
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Fig. 8 Time-displacement curve
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