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To effectively delineate the foundation of stone relics by GPR and seismic refraction methods, a geological engi-
neering model was constructed with alternating layer of soil and gravel to a depth of 3 m. This study was aimed at
mapping the boundaries of model ground structure and interfaces of alternating layer using the various frequency
antenna in GPR survey and seismic velocities. Compared to the resolution from the high frequency antenna, the
image resolution from the survey using 100 Hz antenna is the lower, but with the deeper image coverage. On the
contrast, the deeper structure was not mapped in the higher frequency data due to higher absorption effect, but the
shallow layered zone was distinctively resolved. Therefore subsurface images were effectively provided by inte-
grating the data with 100 MHz and 450 MHz antennas for the deep and shallow structures, respectively. Regarding
the seismic refraction data, the boundaries of the model and interface of the alternating layers were not success-
fully mapped due to the limit of the survey length. However, the equivalent contours of low velocity extended deep
as considerable velocity contrasts with surrounding ground.
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Fig. 1. Geological engineering model with soil and gravel
layers for delineating geophysical survey.
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(a) Transillumination
mode

Fig. 2. GPR measurement mode.
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Fig. 3. Survey array for the geological engineering model.

Table 1. Survey array for the geological engineering model.

(b) Reflection mode
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Method No. array Survey array position
Refraction method 2 H-H', I-TI'
100 MHz frequency 7 A-A', B-B, C-C', D-D, E-E, F-F, G-G'
225 MHz frequency 7 A-A', B-B', C-C', D-D, E-E, F-F', G-G'
GPR method \ , \ , , , VoL
450 MHz frequency 9 A-A', B-B', C-C', D-D, E-E, F-F, G-G', H-H, I-]
900 MHz frequency 7 A-A', B-B', C-C, D-D', E-E', F-F, G-G'
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Fig. 4. Results of seismic refraction survey for

geological engineering model.
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Fig. 5. Results of A-A' array for each frequency range on the GPR survey (dot line is a boundary of the geological

engineering model).



MzES 712AN Tobe

%),]

Distance(m)

.0 20 3.0 40 50 60 7.0

Depth(m)

(a) 100MHz

istance(m)
3 4 5

e

2

(c) 450MHz

Fig. 6. Resuits of E-E' array for each frequency range on the
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Fig. 7. Overlapped section of the model ground based on the frequency range of 100 MHz and 450 MHz under GPR
survey (dot line is a boundary of the geological engineering model).
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