The Journal of Engineering Geology, Vol.15, No.1, Mar., 2005, pp. 41-55

3 EAIE 0188 FF =2 x| xHIEY met

Uxig" sa8™. HgA". OIaxH"

TS

VEEosta AT - 72 TL, TN LAY AMHE

Ground Characterization of the Cheongju Granite Area Using the
Geophysical Methods

Ji-Soo Kim”- Soo-Hyung Han'?: Yong-Seok Seo® Yong-Jae Lee!
YDept. Earth and Environmental Sci. - Institute for Basic Sciences, Chungbuk National University,
2Geogeny Consultant

o] 4rE SRS o188t AF SHPYE 7o 2 § X o] AMEA S soldht] F2 o] glom, APAY
L2M FHRUSL AE5-5 AU 5 A A T5ol AA G =T BEE = LR D3 BAY
o ¥ YEe BUEAE T E}O stz oldf) mE FIHYEE FAtelA %’01 A% % 32853} B, getate
- mmou A HPS ﬁf FAEFES °Pl st &3} £5 800 m/sE 7IELR %ﬁ}i I IEgses
791718 200 ohm-m l%:— = %—EE}/ x3} z—ﬁ}i o2 AEEE 223 32 A sh—ﬂrfﬂ °1D}%W Argote} 4 3
oY Aot A25H FRIOEZ OS5 AR £ ATk BRI/ 28} FES Al Xskrde A6 sl Fshs

L2 AeHFr o thaAtL A} tH% 5~62 moll Yk A0 R Koy o) AlF2AL Avte}l & AKX @k 2t

AE 7129 AR He 7tk AAlE Hetalr] ofef itk AFRA] TR =FoA AAHE B3 2 ddge
A ol thgAL Aol A 4 '«T—FXW};‘] AFEHA GE A2 GAAh AuALY ALENE EAHE =5
el T HEE DTS 2AEH "GRF A gk

Foof: EEjgAl AFFARAL A5 S, ANEA.

This research is aimed at investigating the ground characterization of the Cheongju granite area using the
geophysical methods. Test site was chosen from the building site in Chungbuk University, Chongju, Chungbuk
province. Furthermore, geophysical methods are employed on the outcrops in the east to map the distribution
of fault and intrusion and reveal the degree of weathering. The subsurface structure mapped from seismic re-
fraction survey mainly consists of two units of weathered soil and rock. Threshold of the units were de-
termined on the basis of seismic velocity of 800 m/s, supported from the standard classification table. From the
results of standard penetrating test(SPT), these units are found to show medium-high and high density,
respectively. Weathering soil is subdivided in unsaturated layer and saturated layer with thresholds of seismic
velocity (500 m/s) and resistivity (200 ohm-m). In particular, unsaturated layer is again classified into dry and
wet portions using the GPR sections. The boundary between unsaturated and saturated weathering soils corres-
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ponds to the groundwater table at depth of approximately 5~6.2 m, which is well correlated with the one from
drill-core data. However, bedrock is not delineated by geophysical methods. In the GPR section, fault and in-
trusion observed on the outcrop are revealed not to extend to the building site. With respect to weathering de-
gree, the outcrop characterized by low resistivity and velocity corresponds to the grade of “completely weath-

ered” from the geotechnical investigations.
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Fig. 1. Location and geologic map of the study area.
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Fig. 2. Photographic view of the outcrop which is located in the east
of the study area.
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Fig. 3. Perspective views of the study area showing geophysical survey lines.
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Fig. 4. Lithological descriptions and N-values of each drill-core.
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Table 1. Physical and engineering characteristics of soil collected from Cheongju granite area

Under natural condition
Field moisture ifi i
Sample Field dersity (g/cm3)| Dry density (g/cm) | PecHic 81avity
content (%)
Cheongju 152 1771 1.537 267
Grain size distribution, %, Finer than USCS
No. 200 No. 100 No. 40 No. 10 No. 4 127 mm | 191 mm
169 214 4.7 311 92.0 9.3 100 SM
Table 2. Data acquisition parameters for geophysical data
Main survey area
. . Number of Station
Methods Location Line Interval Line Interval Sensors Sources
Seismic 15 5 3 10Hz SISSY,
Refraction o m Geophone Hammer
Electrical Main Survey
Resistivity Area 15m 4 4m Electrode 250 mA
GPR 2m 4 01m 200 MHz Radar
Qutcrop
Seismic Upper 1 1m 10Hz Hoznmer
Refraction Under 1 Geophone
i Upper 1
Electncal il 1m Electrode 250 mA
Resistivity Under 2m 2
GPR Under Tm 4 01m 450 MHz Radar
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Table 3. Standard ground classification using P-wave velocity and strength under natural condition

Classification P-wave velocity (m/s) Internal gge;squrrl% strength
Residual Soil <07 <300
Weathered Rock 0.7-1.2 300-700
Soft Rock 1219 700-1000
Moderate Rock 1929 1000-1300
Hard Rock 2942 1300-1600
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Fig. 8. GPR sections for the lines of a) GPR 4, b) GPR 5, ¢} GPR 6, d) GPR 7.
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Fig. 9. 3D image for GPR resulis. The whiter, the higher
amplitude.
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Fig,. 10. Electrical resistivity sections for the lines of a) E5, b) E6, ¢) E7.
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Fig. 11. Seismic refraction results for the lines of a) S5, b) E6.
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