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ABSTRACT

It is very important to estimate the physical properties of survey area and delin-
eate the geological basement in marine site survey for the design of offshore
structures. If we make use of only one site survey technique, we have difficulty in
getting the geologic information for the design and construction field. For the pur-
pose of providing high quality data by means of engineering site survey, it is nec-—
essary to apply several survey technique and carry out the integrated interpretation
to each other.

In this study, we applied single channel seismic reflection and OBC(Ocean
Bottom Cable) type seismic refraction method in the site survey at shallow marine.
As we can easily find the geological boundary and geometry by seismic reflection
method, so can we extract the velocity distribution from seismic refraction method.
We made use of the dual boomer-single channel streamer as a source-receiver in
seismic reflection survey and airgun source-the developed OBC type streamer in
seismic refraction survey. The developed OBC type streamer has 24 channels and
channel interval is 4m. Each channel is composed of single hydrophone and
preamplifier.

We tested the field applicability of the proposed method at the offshore area of
Korea Maritime University and successfully acquired seismic reflection and re-
fraction data. We applied the typical seismic data processing sequence to the ob-
tained reflection data in order to enhance the data quality and image resolution.
Seismic refraction tomography technique was applied to the refraction data to esti-
mate the geological velocity distribution, and so we could perform time-to-depth
conversion using the velocity information obtained from refraction data as an in-
tegrated interpretation. The proposed method could provide a reliable geologic in-—
formation such as sediment layer thickness and 3D basement depth map.

Key word : shallow marine site survey, seismic reflection and refraction method,

OBC(Ocean Bottom Cable), the integrated interpretation
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Fig. 1. Layout of shallow marine seismic survey: (a) reflection (b) refraction
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Table. 1. Data acquisition system

Survey method Reflection Refraction
. . 24 channel OBC-type streamer
Receiver Single channel streamer
(Hydrophone)
Source Dual-boomer Air-gun(10 in®)
Recorder Chirp O workstation Mcseis-SX(24CH, OYO)
Source Chirp I transceiver Air-gun controller

control system

High Pressure Koder Compressor

Essential equipment (200 kg/cm?) & Radio Linker

Positioning system Trimble DGPS(Navipac), Garmin DGPS(Fugawi)
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Fig. 2. Schematic diagram of marine seismic system: (a) reflection (b) refraction
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Hydrophone cell
Geopoint Export(-194dB)

(Acoustic Sensitivity)

Preamplifier intensity(power) 20dB(Dual £12V)
Frequency response 1Hz to 500Hz
Filling fluid Silicone oil 100CS
Tubing Polyurethane
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Fig. 3. A drawing of 24 channel streamer(OBC-type)

Fig. 4. 24 channel OBC-type streamer
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Fig. 6. The geologic lineament (fault) of survey area, Busan
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Receiver Source

Fig. 8. Source-Receiver configuration(reflection)
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Table. 3. Data acquisition parameter

Survey method Reflection Refraction
Survey area Open Sea of the Dongsam-dong reclaimed land
Source Dual-boomer Air-gun
Receiver Single channel streamer OBC-type 24CH streamer
Preamplifier 20 dB 20 dB
Record length 500 ms 500 ms
Sampling interval 0.1 ms 0.1 ms
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Fig. 18. Flow chart of the seismic refraction tomography
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APPENDIX 1

(a) (b)

Fig. 1. Source system using shallow marine reflection method:

(a) dual-boomer (b) transceiver

Table. 1. Specification of dual-boomer

Model Benthos SPR-1400 Dual-boomer
Frequency Narrow band, 400 Hz pulse
Source level 205 dB re 1 ytPa @ 1m

Tow cable length 50 m
Towing speed 3 ~ 5 knots
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(a)

Fig. 2. Source system using shallow marine refraction method:

(a) air-gun (b) Compressor

Table. 2. Specification of air—-gun and compressor

Air-gun Compressor
Model Gun 2800A Model KDH-30N
Chamber 10 in® Engine type 3 Stage W-type
Frequency 200~300 Hz Max pressure 130 kg/cm2
Revolution 1125 RPM
Displacement 125 2 /min
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Fig. 3. Single channel streamer

Table. 3. Specification of single channel streamer

Model BPH-540 Hydrophone Streamer
Active section length 10 m
Leader cable length 50 m
Hydrophone array 32 element(space: 1 feet)
Preamplifier gain 20 dB
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Fig. 4. Recording instrument for reflection survey

Table. 4. Specification of recording instrument for reflection survey

Size 558 x 558 x 558 (mm)
Weight 41 kg
Operating system Window 98
Host CPU Pentium
Memory 32MB RAM
A/D converter 16 bits
Screen resolution 1280 x 1024, 265 colors
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Fig. 5. Recording instrument for refraction survey

Table. 5. Specification of recording system for refraction survey

Number of channels Max. 24
Frequency band 10 ~ 4600 Hz
A/D resolution 18 bits
Trigger levels settable to 100 ~ 1000 mV (step:100mV)
Sampling rates 25 ~ 2000 pus
Data lengths 1024, 2048 words
Operating power supply DC 12V, 3A max
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