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Subsurface Imaging using Headwave Stacking

Jung-Jae Park?, Seung-Won Ko”, Chang-Soo Shin" and Jung-Hee Suh”
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Abstract : For economy and convenience, seismic refraction survey is widely used in surveying for large civil engineering
work. The purpose of this study is to obtain the numerical responses of various models using Kirchhoff migration, and
to analyze its application to the real data processing. Synthetic traveltime curve was calculated by vidale's algorithm, and
various models such as 2 or 3 layer model and irregular topography model are tested to simulate the response of real
structure. In order to compare the effect of initial velocity model, true velocity models, inversion results by tomography,
smooth velocity models are used as an initial guess. The responses of model data show that the algorithm of this study
is more sensitive to initial velocity model than the reflection survey, so choosing a suitable initial velocity model will
be the most important thing in real data processing.
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Fig. 1. Flow chart of the algorithm employed in this study.

3l AalckHolu} AA nEe HEs)sl

o= AR Bkt Fig. 190 7=kl
4L e

oo

29 e Fatan 24
e 2% w99 9ol ojs] RIS S4HAL
o2 AAE, U BHs 2RAG AXE /s 23e] 4

92 Bgs) ngith ofF A Wt B4AES
W) ol FEe] e AR e B 89

30me) Wz FEIb Ae Sl o) AL Ngsigon,
R 2ot de o dEAle) Pdste sste 3
78] 200m, A= 50me] 2HE ALE-sIA.

25 IY

O
=

o Ry

i)
T
Lo

AL AEe] Y8l HA Fig. 2A)9 22

il

T 2572 By tial] AARe] F43E A
gt} ARRE Bl 71E 100m, AlE 30me] R o=,
15m Aol 21 ZAHEE FACE 4FE 1000 m/se]

=2, 3HE 2000 m/se] £E5 7K Ut} Fig. 2(B)E
Fig. 2(A)l thgt whg-9] 943l wol), AA| Bl 27]
28o] 717] m&o| TR RAXE A% 15sm #Fe] 3
Aol v AgsiA Btk ek F2leo] kR omelx
100m Alolol] SA5}7] wiitol] AA| FAJo] Hojxl= JHL
ry R oA A Bt A TF-2d) Jeh= 3lv)gk 932
SAYAA Tk R0 o= 2Tl o o
2 A3} AAHEE GdslEhed doMe E
RERRS MelFo g A As)E ofu. s R

v

fe

o & S
2

-

&

s
}

(o
>

- a2



180 vEgAy - ar

2000m/s

(A)
Distance(m)
40 50 = 60

)

Fig. 2. The Migrated image for the horizontal two layered model.
(A) True velocity model.

(B) Migrated image provided from the same initial velocity model
(A).
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Fig. 3. Migrated results for the velocity model different from the true model in Figure 2(A).
(A) Initial velocity model. Interval velocity is 1000 m/s for upper layer, 2000 m/s for lower layer.

(B) Migrated result.

(C) Initial velocity model. Interval velocity is 1000 m/s for upper layer, 3000 m/s for lower layer.

(D) Migrated result.
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Fig. 4. Velocity model and result image for the input of Figure 2(A).

Grid spacing is set 2m for each direction.
(A) Initial velocity obtained by cell tomography
(B) Migrated image. The dashed white line is the true interface.
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Fig. 5. Migrated result for a dipping layered model.
(A) True velocity model.
(B) Migrated result for the velocity model (A).
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Fig. 6. Velocity model and the migrated image for the input of Fig-
ure 5(A).

(A) The initial velocity model obtained by cell tomography

(B) Migrated image. The dashed white line is the true interface.
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Fig. 7. The migratied imate for the horizontal three layer model.
(A) True velocity model.

(B) Migrated image for the input of (A).

(C) Migrated image with amplitude decaying applied
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Fig. 9. Velocity model and result image for the input of Figure 7(A).
(A) Initial velocity obtained by cell tomography
(B) Migratied image. The dashed white line is the true interface.
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Fig. 10. The migrated result for a mixed layer model.
(A) True velocity model.
(B) Migrated result for the velocity model (A).
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Fig, 11. Initial velocity model and result image for the input of Fig-
ure 10(A).
(A) Initial velocity obtained by cell tomography
(B) Migrated image. The dashed white line is the true interface.
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Fig, 12. Initial velocity model and result image for the input of Fig-
ure 10(A).

(A) Initial velocity obtained by smoothing the true velocity model
in Figure 9(A).
(B) Migrated image.
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Fig. 13. Migrated result for a irregular topography model.

(A) True velocity model.

(B) Migrated result when using the same initial velocity model as
(A},
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Fig. 14. Initial velocity model and result image for the input of Fig-
ure 13(A).

(A) Initial velocity obtained by smoothing the true velocity model
in Figure 13(A).

(B) Migrated image.
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