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Investigation of Concrete Flaw Using Seismic First Arrival

Baek-Su Suh, Sun-Woong Jang, Seock-Hyun Kim and Jung-Hee Suh

Abstract. The purpose of this study is to investigate concrete flaw using seismic first arrival and various
inversion method. Seismic wave propagation was calculated using finite element method in theoretical modelling
and tomogram was made using various inversion methods in theoretical and experimental modelling. Five steps
of seismic first arrival were selected from FEM results and these data were used to calculate seismic velocity
section. According to the results, exact seismic first arrival picking method was proposed and experimental
modelling was conducted.

Keywords: finite element method, inversion method, first arrival time, tomogram.
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Fig. 1. Penetrating wave into the pixel.
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Fig. 17. Result of inversion at max peak using SIRT.
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Fig. 18. Result of inversion at max peak using LSQR.
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Fig. 20. Schematic illustration of impact test specimen (top).
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Fig. 22. Accellero-meter for impact test.
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Fig. 23. Hammer for impact test.

AL ARgst) W YAz e X EGE
Bt AL, el (head) F-iol] LA E 229 54

o] BEE F4 tipd A3 A¥E Faart. o
W Fig. 22 7M&Ale] AXE HolFH Fig. 232 3
Yo 2 ALt WRE BoEh

4.3 Al EEH|

Aol ARg-E|oZ] Al AR)S Fig. 249 2t 2@
Aot o] B ME WA S e 35 (impact-
hammer)s} 2710 2] 8t LAY H oz HFHE A
T e AU EAD ADER), 2R A% 3
] Fx|olrt.

System 34 %

Notebook
Computer

Receiver A/D
Converter

Fig. 24. Schematic illustration of test configuration.

e g g 7ML deH, 1 AP
ul= DYTRANARS] 2d 5800A4°]3 E}EE-9d
force sensor7} WAHE o] = tipe] A xFHo] Ut &
Ak Al71e) W9 (force range)ys 0~500 Ibfo] 2L &
Al 7= 1000 Ibfelth, 717 (voltage sensitivity)=
10.1 mV/ibfoleh, AES 34317 913 Y= 715
(single-axis accelero-meter) Y|=F DYTRANALY] =
g 3100D24E AMESI o, Y17 1,030 mV/ge]
th 7FEEA A 23 E A E A/D HEE E3lo
=g zpg 2 7 e Ak AD i |E v=
DYTRANAFY] w4l 4102C0]t).

LEH #FE ] PCM CIA &7 49)8led AR5
£ FFT PC carde T oA g =ojd o] z171¢}
aRe) 9ste] giiHe] X3 FR7)AM vk
3o A& AR Fao] WSt afzE F
Alte] o}, FFT PC card®] 432 A7k tist 21 &
o] W8lE b 2M|3| FEel7] fisked FHd MEE
2A& skt £, 0.08 sec F<ll 0.00002 sec 7
Ao AMEHIHTE 0.8/0.00002 = 4,000°] 22 0.8
secECHl] 4,000712] dataE FHEE = JEE AA5
Aok 3 FUS HEUE ARSI E W, 319
A7} Holdef wle} d&e] wWsls Barsiar, i &
59 HAoAM XNFe] Wz Ay 25t g
o] W2|E 0~495.0195 Ibf, 720 Whg-8l= £3717]¢) W
2E 0~4.85437 g5 AL3HTh

4478 D¥Yo| EtMO K &N

FIQaPoM e o]lE T2E WY 58 44
37) flsted, F2E Ry AN S 28 =3
ston, o] wf P F=3 3.7 km/secE ©]-85H
ol BT £ 200 AMEE )R] 7170 2E3HE AL
£l &8 EA3E 7171_1  TICO(ProcegAt,
Model : ISO9001 Y2 AFZEIITH A& 128 2
3o 5t S FA8 AME HAAIF|Z 2 v E
A8 MM E A st 2&ate] AAATHE kAR



128 M g

Table 1. Calculated data (P-wave velocity).

#A Aellem)  AZHps) BT £%(mis)
10 40 109.5 3653
20 40 108 3704
30 40 1118 3578
40 40 99.7 4012
50 40 103.1 3880
60 40 104.8 3817
70 40 107.8 3711
80 40 115 3587
90 40 1159 3451
100 40 101.1 3956
110 40 1039 3850
120 40 101.5 3941

o 106.55 3762
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Fig. 30, Result of inversion at peak 1 using SIRT{(impact test,
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