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Analysis of Ground Vibration due to Demolition

Seung-Kon Kim, Hoon Park and Hyung-Sik Yang

Abstract. In the ground vibration due to demolition, blasting vibration and impact vibration of collapsed structure
are separated. In this paper, model structures were collapsed by blasting with different charge locations. Ground
vibrations were measured and separated as blasting and impact vibrations by waveform and dominant frequency.
Vibration characteristics of different charge locations were examined.
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Measuring . : . - - . . .
point Velocity in | Velocity in | Velocity in | Velocity in | Velocity in | Velocity in | Velocity in | Velocity in
blasting |mass impact| blasting |[mass impact{ blasting |mass impact| blasting |mass impact
C-6m 3.048 1.778 1.270 1.270 1.905 2.286 3.157 2.456
C-8m 2.032 0.857 0.476 0.540 2.064 0.968 2.544 1.228
C-10m 2.064 0.730 0.587 0.365 1.286 0.730 2.242 0.879
C-12m 1.461 0.635 0.572 0.318 0.953 0.572 1.639 0.651
3 7. F2E AY AE v
Measuring |Predominant frequency of total (Hz)| Predominant frequency of blasting (Hz) | Predominant frequency of mass impact (Hz)
point Vert. Tran. Long. Vert, Tran. Long. Vert. Tran. Long.
B-6m 13 27 33 13 27 33 — - —
B-8m 13 14 23 13 14 23 — — —_
B-10m 13 24 13 13 24 13 — — —
B-12m 13 24 24 13 24 24 — — —
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Measuring [Predominant frequency of total (Hz)| Predominant frequency of blasting (Hz) | Predominant frequency of mass impact (Hz)
point Vert. Tran. Long. Vert. Tran. Long. Vert. Tran. Long.
B-6m 11 22 14 30 22 30 11 22 28
B-8m 11 13 11 21 23 21 11 13 11
B-10m 11 12 14 23 27 23 10 12 12
B-12m 11 27 23 — — — — — —
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Measuring |Predominant frequency of total (Hz)| Predominant frequency of blasting (Hz) |Predominant frequency of mass impact (Hz)
point Vert. Tran. Long. Vert. Tran. Long. Vert. Tran. Long.
C-6m 17 17 33 24 27 33 17 26 21
C-8m 17 9 17 9 9 24 17 17 50
C-10m 40 17 17 16 40 16 40 17 17
C-12m 17 32 17 32 33 16 32 32 17
4.2 E oM op|EE ANES S H 4TS

WS TR 71 EAN L Sl Tt TRt
wio] 722 BHE =8 4 gon], ol U2 Wt
A FAAT FHo| g3 4 FERBo] BFS
Z /‘\ O]I:]—

Cwerd Fun FaEe B3oE 059 24
we} 1 Pzl ulH ANAES Aoie 4 rk.
B dpolis 7xE0) ZHES sl WutsA

2 ST olo] wE ShYEM U FupENS AN
shoich 1 A% hedt g BEE 9otk

1) 2 FEEY dulel gat WohAE WYL £
wie] Bdof we cha Aol UAAH, U
Aejol WtzlEuie oMol Waks Ao g,
ABHE F7)0l MBS Mshire] Yojurk

2) FEE BN WS FAAFE 27): et



218 52 2 PP FRE YA A RIS HY a7

€ T2EY FF0| M 2 9FE vAn, 7=E
2 | & 2

4749) T
Hgstal, F2E Col= 157 359 7150 & 24
MY &S 283t L3 FelY] & 2
o Fd5E 2ot FHARES ol WYsk= T4
A% A7lE F2E BHELU F2E C9| 43154
AEE=7t 2, o)l AL Yk 229 AHat
9] FEAE Ao 2N 2 AF-S T
te A& HoEd

3) 99EY FHXFY FFueE Hlag A 15
¥ 23S U9t F2E BY A9, dute] % F
Futps 4050 3t FrueRo 34 U
weon, 137 33-& dugt 128 Co F% ¥9t
o o3t FFuppe} FANFO| A%t FFuGTL B
AHEE Eon FAAEY Fue diYo] &
£ BETH 7| Uelth ozt FaE: 7229
ZF 3o thgt HBlAIZEe] Bl mE g @
ST

2y

WA AR AR 9 FEB e S
asfsb] 9o g WadEy FA050
FEste] 2ol e G ARsiol T el
A P2 dmAA ST BAC] A6
o AZEE Zol7t Qlom, o RS F1EAY FHE
o 9l WE why A ik} e GOz
B2 olof ohet 2XHY L AR S B4
52 Foto] BS G @A77} ololok & ok

o

1L i

M

ra

I'II__E_

1. 794, 1995, LEIYE F229 Unt HAE g
A58t AAHola AL, FEAL BN=H, At
= sk

2. NETF 9, 1997, TxE FHAT AL 93 A 2d
o, gERSS =827 17, 627-634.

3. F3st 9, 1996, 22 E 715 AusAE 9%t $3y
EAoll thdt A¥A A, Hdst AsHFTL 6, 260-266.

4. FA3 9, 1997, AF1 2 DHBAE A P EF V)&
AL A7 S es SAskedRs =517, 275-
283.

5. $AE 9, 1995, F2EY] FHAT T3 A7, dgA
£3}3] ShUES =537 15.2, 471-474.

6. [ FEE 9, 1995, BEBEL 3 2 v — 3 3 o & EREARRLI

DIREIESE, T3 K% 56.1, 33-43.

INRTEHE 9, 1993, B2 > 7 ) — RS R

Ko imEy, BT ICBEY 5 M, T3 KEE 54.6, 302-309.

Dowding, C. H., 1994, Ground motions and air-blast

effects of explosive demolition of structures, J. Construction

Engineering and Management, 120.3, 838-856.

9. He, J,, Y. Yu and Z. Li, 1999, A mathematical model
for the demolition of tubular structures by controlled
blasting, FRAGBLAST 3, 127-135.

10. Isobe, D. & Y. Toi, 2000, Analysis of structurally
discontinuous reinforced concrete building frames using
the ASI technique, Computers & Structures 76, 471-481.

11. Kasai, Y., K. Hashizume and T. Shindo, 1994, Progress
of blasting demolition techniques for reinforced concrete
constructions in JAPAN, Demolition and Reuse of Concrete,
RILEM, 183-193.

12. Saito, T., N. Kobayashi, and T. Yoshida, 1998, Blasting
demolition of model reinforced concrete pillars, Demolition
and Reuse of Concrete Masonry, Proc. 2nd Int. Symp.
on RILEM 1, 79-87.

13. Sueyoshi, K., Y. Kasai, T. Saitou, K. Tomita and S.
Kobayasi, 1994, Protection mehtods from fragmentation
in blasting demolition, Demolition and Reuse of Concrete,
RILEM, 207-217.

14. Williams, G. T., 1990, Explosive demolition of tall
buildings in inner city areas, Mun. Engr, 7, August,
163-173.

15. Yarimer, E. & C. D. Brown, 1989, Structures under shock
and impact, Proc. of 1st Int. Conf, Cambridge,
Massachusetts, USA, (P.S. Bulson ed), 25-33.

16. Yarimer, E., 1989, Structures under shock and impact,
Proc. of 1st int. Conf., Cambridge, Massachusetts, USA,
(P.S. Bulson ed), 411-416.

~

I



Bg3 Zshgt 219

A T =
2l A [ E"‘ =2

0 O -
1977 AEdista Fabche) 1998 HEojstw Trhcfst
Az, Fetat AAgeh, FEAL
19809 AEysti Fatdist 20009 A&chsw Fatcyst
A4z stal Faraat A-gEst, FeAAL
1988 Mgt Fpish 2002 AErjstn st
APzl wlEA 2g A3, WY R
Tel: 063-270-2358

Tel: 063-270-2364

E-mail: kimsk@moak.chonbuk.ac.kr E-mail: hujin@hanmail.net
A A=ojsra ket : A4 Wuchsn gt
24 - oyx|Zatal, wa A - oy FEk, 2

U4
19799 N&ohsta Ae3sha, FEat
19819 Agrfsta cfghel 2-elgsh,

TR}
19879 Agoistal osrl ekl
2l

Tel: 062-530-1724
E-mail: hsyang @chonnam.ac.kr
A el AT BS




