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Abstract

This study aims to apply the seismic reflection technique's for the geological surveying and engineering
inspection of the Kra-Seaw dam, Dan-Chang District, Suphanburi Province that was constructed over 30 years ago. This
study began with the primary functions of collecting concerning information data, survey design, field surveying and data
processing. In the field, seismic data were collected by Geode 24 and the Geophones frequency of 28 Hz that had been
installed via land streamer cable. Pre-Stack Time Migration (PSTM) data processing techniques were used to process the
survey data. This study found that the speed of the reflected waves that were generated by a sledgehammer gave data
that suggests a depth of investigation around 60-70 meters, which is in the low-frequency band. Two groups of geological
classes can be identified from the seismic section. The first group is a shallow ground layer, the reflected wave speed is

between 400-800 meters/second. This group is the compacted soil layer formed into earth dam body. The second group
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is the deep layer, the reflected wave speed is between 900-1,200 meters/second, this group is a ground improved layer

and basement layer and is the foundation of this dam.

Keywords: Seismic reflection, Earth dam, Wave Speed
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b) Geological of Site [6]

Figure 1 Location of Kra-Saew Dam

Figure 2 Limestone outcrop at the entrance on the East

of the dam
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Figure 4 Engineering information of Kra-Seaw Dam [7]
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Table 1 Seismic data processing sequences using Pre-stack Time Migration (PSTM) technique

Data processing sequences

1) Reformat from SEG-2 format to seismic unix format (*.su)

2) Navigation and geometry update

3) Low cut filter

4) Spherical divergence compensation

5) Spikes editing and Noise Burst suppression

6) Static and Datum correction to floating datum

7) Linear noise attenuation

8) 1% pass of surface consistent amplitude correction
9) Residual noise attenuation in shot point domain
10) Deconvolution

11) Q compensation

12) 1% pass of velocity analysis

13) 1%t pass of residual static computation and correction

14) 2" pass of surface consistent amplitude correction.
15) 2" pass of velocity analysis

16) 2™ pass of residual static computation and correction

17) 3" pass of surface consistent amplitude correction

18) Residual noise attenuation in offset and CDP domain
19) Trace regularization and interpolation

20) Pre-migration for 3rd velocity analysis

21) 3" pass of velocity analysis

22) Pre-stack time migration

23) Final mute and stacking

24) Post stack processing

25) Data output in SEGY format

Table 2 Seismic wave velocity of geological materials [17]

Densit
P wave velocity S wave velocity y Density of constituent crystal
Type of formation
(m/s) (m/s) (g/cm? (g/cm?)
)
Scree, vegetal soil 300-700 100-300 1.7-2.4 -
Compacted soil 1000-1600 200-700 1.8-2.6 -
Dry sand 400-1200 100-500 1.5-1.7 2.65 quartz
Wet sand 1500-2000 400-600 1.9-2.1 2.65 quartz
Saturated shale and clay 1100-2500 200-800 2.0-24 -
Saturated shale and sand 1500-2200 500-750 2.1-2.4 -
Porous and saturated 2000-3500 800-1800 2.1-2.4 2.65 quartz
sandstone
Limestone 3500-6000 2000-3300 24-2.7 2.71 calcite
Dolomite 3500-6500 1900-3600 2.5-2.9 (Ca, Mg) CO32.8-2.9
Granite 4500-6000 2500-3300 2.5-2.7 -
Water 1450-1500 - 1 -
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Figure 11 Sample of raw seismic data

DISTANCE (M)
0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250
0 R A AN T S AT T T Y SR R _“‘A‘_‘"L‘ s ’4 _‘_‘"‘“‘

40 4

80

DEPTH (M)

120 -

ELEVATION (MSL)

Figure 12 Brute stack
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Figure 15 Full processed PSTM stack
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Figure 16 Full processed PSTM stack overlaid with velocity section (Figure12)
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