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Analysis on Structural Dynamic Response Characteristics of
RC Frame Building under Blasting Failure Condition
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Abstract; To study the continuous collapse resistance and dynamic response characteristics of the structure after
the blasting failure of the local columns of the RC frame building, the deformation and stress adjustment process of
the beam-column substructures adjacent to the columns were observed in real-time through an on-site blasting test of

the central column of a blasting and demolition project of an 8-storey frame building. The PKPM was used to establish
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the corresponding building model. Meanwhile , the dynamic response characteristics of the remaining structure under

the failure of the central column and the resistance to continuous collapse was calculated by the demolition compo-

nent method and the demolition component method in SAP 2000. The results show that the theoretical value of strain

after the blast failure of the center column is about 260 e using the strain-moment theoretical formula. The dynamic

strain measured in the field is about 377 e, and the value calculated by the numerical simulation is about 238 pe.

The results of the dynamic strain by the three methods are relatively close. The computed value of the vertical dis-

placement at the failure point is 3.2 mm,close to the field displacement of 2. 67 mm,and the calculated value of the

plastic angle is 0.051°,close to the field angle of 0.05°. The remaining structure experienced a significant dynamic

impact at the instant of the central column failure,and the acceleration values along the positive and negative direc-

tions are roughly the same,with a maximum value of 3.5 m/s. After the failure of the central column,the load redis-

tribution occurs in the remaining structure,and the vertical load originally borne by the central column is shared by

the surrounding columns, resulting in a significant catenary effect on the upper beam body.

Key words:

sponse characteristic

F 1968 473 [E Ronan Point /8 A ERES |
RS IR F I, F 2001 AR 2yt AR JE A9 -
117 S (S IR, — 2R 30 77 (14 3 245 3 28 Bl A
il 7 PN A 2 3 o A AR5 R P () B R Y 56
o S ULIRIA £ B 3 Tl 15 ) PR S 0 i Rk i o
BT 1) ST, AR 22 2 [0 EHE SR i 2 o B ol R o, 3t
SRR A E 27 A HE N TR LA R R DL &
FRIRER A o TEIX LET7 VA SRR B R = 20
Gt RATT SR, C Oy BRI E
Bt (AR R B AR PR R S 3 R T
TREZE, = B, ST, BRIk
AR R R BT T S A R 2 A5 A B i S B
S3HTE R 2 T P A h 2 RS 4 B S

MEAE A, B N A0 23 70 SR RO T i T K =
PIRSE , BRI AL TR RS | SRE AR A0 2
WHHT . B I, WX 172 45 R 2 4~
J SR TG 45 N 7 IR 1 R A A5 R T A
FT IR + - T 45 M HE4T Pushdown J#k™ 4R 5¢
TR AN RN A LA B IR A% UPC 549 (1)
FIIRFZMT . Qian XFPUA~ 1/2 Ll i) UPPC 34t 45
FELE MRS A5 A B S M2 R AT Tk . iAo
—A2 22 EHIHE R R T 2549 24T Pushdown il
AR WFIT T SR e R A A P B T R A
MR, BT I, B TE S T — 4> 4 %6
511 8 EANAT IR R - HEJREE AT 3BT T HE SR
GEFTEANIR] ST AL S T (4 30 e R AR AE o AR
WAL OpenSees 43 EE 7 T #HLAY RC HELL P4 T-45
P B ) N Bl e e AR 45 43 B A BR TR IR I H.
WiE T 45 AN 2 X RC HEZR 45 M T % 2281 35 7k
RERYSEIR . K N A 8 a3 AN WG FRP A i [ VR ¢ 1 #E
BT ORI SR VB R ADL  7 A0 T FRP A i [

frame structure ; resistance to continuous collapse; column failure ; nonlinear analysis; dynamic re-

77 2O B ke e TR BE H AR SR TS5 P ] B
SHURTERERYZ N . Yu 38 2 S 9 A TR e - I 5E
HEAAT R OCAE L 5 A S S0  E A ou e, # 5T
TOIAEREAEO S, B A EERE . Hie5
B I, Yu Sy 1B 0 7 G 1 R
AR IGE T A A B0 I LN B A R T — b AR
SIMTRLAL . Zhang Sk T IR T - ML 25 KA AE R B4
0L B E R AL R T — R T AR R Y
Jridio Dat P X P T — ] A0 i S A7 1R B L 4 4
AR 2R I 1 1 S B P A O A O sE i 12
BRI B A I B S T PR AR AR e N, 3R
BT — MR R B AL R TAR R H 2l
BRI T4 DA S5 A A I TR A | AN SR B
G IR T —ASET B IE ST AR, 1] L
FIEAR T O0 T AP it SR AR AL
BEALH] o

gk LA, E NS e B S (h) Sk
RBORAF T ST S IR TERE , LA LA il S A
ek LHRITIE T AR SRS, (B R ZE5E £ 2
oM BB AN RSB S AT 50 B, AT
XTR GBS B IR S M A —E 22 5. I,
ARSCUAT— 5/ R MELAE B MRl PR R S AR L)
S, R PKPM B S RE D 1o B e SRR, P i
i SAP 2000 A FROCHAF, 18 FHARZAE 30 1 20 B 7
VE R I IR IR S 8 P B S AT 1 T B FUAE
ZRES KA S BE 7 e B2 ) 137 44 48 4% 3 25 5l
i MERFAE , -5 ST B AR FP ka8 45 H %) 2 A A
ASTHATXS G, W8 SO AT L Ry A T i S A 1Y
TEPE LA BAESREE R RE B3 A8 AR AR R R AF T
AP RE I PP RIS %



Al W3 BRI, o, POKIE, % RCHEZRRE DS O SE AR IS A 1T S5 3l J i R 20 B

123

1 T#E#HR

PR B IR RS B o — 5 8 R HESREEH B By, i
4 AT R . BT AR AT, 2K 72.9 m,
@ ~ G [ A T4 , 4855 120 mm ; BE B .58

1800

3

1800

129 ~17.6 m, D ~ @D 5 16.3 m,d ~ Q%5
17.6 m,Q0 ~ A% 5% 12.9 m; 85 31.0 m, M
FRZ19041 m*, iP5 12 PSS I 1 FiR , b
SEAHEMIRR A AN 1 s .

1800

LZ2 | LZ

: ILZZ¢F¢4

LE 10cmfﬁ I3 -

.
Lz1 LZl,!1 LZl L
LZl

'l_

4800

12900
éa
-1

4 Lz_[ LZl
J,_LZJ L7]

|E
17600

5700
S)

900

'E%

360

st00 |

==f1_21 i LG LZl LZ1 LZIT

©

oz ] le

'LZ_lﬁ_LZ_l JIO A 74 S S

| T_ | | | | LZl|

L—g_ii—t—Lz_? 4 L_Zl*?|LZ_l_|r_L1$_ _J_.’LZl |LZ_1?
L

! LB=] 0cnlfk$ﬂﬁi ! i

o
a®

3600 | 4800 | 4800
1
16300

e &8 6O

LZIL21 le
6)
0? 7200 4?2700@ 4500@ 6900 q? 4500 %700‘11@ 7200

?) 7200 ?3600?3600

330695§> 7500 ?3600? 7500 ?

53800

19000

72900

K1 BG5BT 45 H 7S K (B mm)

Fig. 1 Schematic diagram of the plane structure (unit;mm)
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Table 4 Displacement test results
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Table 5 Stress of the beam above the failure column
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Table 8 Change of axial force of column
SR AT 2R R 5 A2 f/ kN
AR B ¥ CH D
—-1889.92 -2057.31 -2186.28 -1653.66
-2425.66 -2524.12 -2678.92 -1838.51
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Fig. 9 Axial force time history curve of each

column under failure condition
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Fig. 10 Bending moment time history curve of the beam

above the failed node after the column failure
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Table 9 Bending moment changes of beams at failed joints

KRBT R A/ (KN - m)

AT
: R SRR
FU AR SRR 21.74 -367.71

(2) b SEAE R BUE , He N 1 A iy AR AR B9
SEAESIH A A KR B B 7 56 i 28% , B AL C
A% 1 3T 23% , D AR RS R BOL AR,
B I3 INIE 11% ol UL, 55 R SSREAR SR AU AE R 45 4
PN T3 A B S B 1, L 32 3 AT =2 TR Y
SN o

(3) AL S AR R BT L 07 o 2 AR A, R

{H°4 21. 74 kKN/m, RE5 BJ5 28 0y 32 R 3G, 25
FAE R - 367. 71 kN/m, X it 35 A9 25 R AR L R W
QAP T RN, I BB BEL I T it 1

5 #it

WICLL—H5 8 JRHEZRZEFg R 5 37 AT 371805
ST 5, W SAP2000 Sy T SEBR TR AH R
() RC HESRAEHY AT T vt SEAE IR T 0 4%
SR 04 7 o R S R AR RS e P B S 2
SEETE SR R, RIS .

(1) 38 3 B S 5 5% v SEAE R RRAE T
IR AN B IR 408 3% 235 440 110 1 2% i v DAAS
KRS AL T R 2. 67 mm, BN ARTE 377 pe
ZiAy I HES AR R A IR

(2) 38 1T BB AT 5T AR o ST R R R AR
S 08 B0 3 g R, A9 5% % B ST A S 38U, ARACTT A,
fiFE R 3.2 mm 5L SCIAH I, H ot S 350 98 1
2y 0.051°, B i /N T GSA2003 #iL v A1 22 1
6°, I H A N AR E 5 S0 0 AR SEAR T . 3K
HC TR R U TR AR T 4
RS, RIS T B ALY T S 1

(3) SEAF R 2R B, B 1 Ao 00) Tl X 45 44 1)
I pARG I X (S EA RN N s = i) A SR RN W
HEELHEN 3.5 m/s* Ze A7 o B s fr 3 BT o0 A
e 30 N7 AT ARCHE T A N Al T B S A A S A A
) 4l I 380 25 Y 2 A, I 18 A 7 37 A A % ) g 7 3
N 11% o FJ7 PR Z PR S AR R 2 RS &
FELAON B X R B BUAR PO S AR AL T
W TS0 AR G A B3 RE T, R B  J2
Wt 5 20 5T A A A G R S A A T N Ay
A5 1 SRR

(4) AR I 5256, FRIE 0 M FVECAE AR 40— Fil
T RS RRE G AR TE 5 B N . BdE R
ST ARG R RR TR AT EE A AR AR 3k, ik by
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