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near-surface geophysical data (GPR, MASW, Electrical resistivity) after underground excavation.
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ABSTRACT: Ground penetrating radar (GPR), Multi-channel analysis of surface wave (MASW), and electrical
resistivity survey methods were conducted under the same exploration conditions before and after underground
excavation (excavated scale; 10 mx10 mx8.6 m). In order to increase the reliability of the final decision on the
factors affecting the ground safety during a large underground excavation (i.e. groundwater-level drawdown,
underground cavern, weakness zone, and relaxation zone), a combined analysis was developed to minimize the
uncertainty of interpretation of the survey results. Each data produced by individual exploration were
post-processed and then applied to a Geophysical Combined Analyzer software developed in this report, to compare
the temporal change of underground relaxation zone before and after excavation. The processed data of each survey
was converted into a uniformly spaced grid, and the cell size was adjusted to 0.1 mx0.1 m for producing
high-resolution images. The geophysical parameters by each individual geophysical survey are stored in each cell.
To enable complex operation in the Geophysical Combined Analyzer, we assumed that they are non-dimensional
constants. The results show that the post-excavation image has the low value areas extended much deeper than
the pre-excavation image. It may indicate that the redistributed ground stress by underground excavation results
in weakening the strength of the soil layer, which forms the ground relaxation area. However, because identifying
such relaxation area can be affected by noise of the exploration environment and the excavation section, further
studies will be conducted to quantitatively evaluate the underground relaxation zone.

Key words: Underground relaxation zone, GPR (Ground Penetrating Radar), MASW (Multi-channel Analysis
of Surface Wave), Electrical resistivity survey
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Fig. 1. Simplified near-surface geology of the study area.
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Fig. 2. Groundwater level changes at BH-1 during underground excavation.
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Fig. 3. Comparison of GPR radargrams (a) before and (b) after excavation profile (White line: Trace, Blue dotted

line: water table).



Klsh =2 = JHEEAKGPR, MASW, Z7[HIX!) Zatel Sgteittol ofeh X|Ho|2Hod shA o7 485

o gAY,

A5t 22 3 A5i49) WSS B2 95 B
=3 2704 (3™ 1)of 20179 12€ 209 2 E| X3}
QS A} 147 A 02 BETolElE 24
8190t} GPREMIE A1 8.6 me) 2|5} 2% g2
17000] ATe T EAg ZAoNA HEITh 2
242 ¥ 2do|2e] £ERMS Sd) 17 3be)
sheba A3k o) Ay BES 248 4 9
Atk X|5ke9) REE A7) 99 A A5k
A A B2 19 BH, W-1)ol 5%
#1529} GPREMAL B 45 A314:917415 £ BH-2
BH-3014 #|s}4-912 Z4aloich. 1 A7 W-1.& %)
H3} A= 6.8 m, BH-12 4.0 m, BH-2= ¢F 6.0 m,
BH-32 42 m= SA = ot W-1-2 =2 #719] &
Aol AL 9o} o] 2 FH o dRgon
el S BAom, ol B2ge doly 4
7} 28512 bRk GPREFAL] oJ5) 248 A5}
29 Bxo} e o2 GAS AT BT

(@)

ER= - -]

4.2 MASWE} 21}

MASWEAL=E thsAd24 7o) o3t sHTt
FALE A HEA |Gl EAMR 9l m|3E E]2 39
A SEAL B&H ot REFO|U E[HF 5 I3
o S-S dRESol Hlske] T XRkEatoe =z <l
o E2o mAD A5ie] HEG B2 BAF A
So] WY (Kim et al., 2017) 8 F-E0| 0B Z 0|9
oe A% T8 9 Ave] 54 ol A
asi

A3k 23 Aol ZHE MASW A2t S35
o] Exst= HAE7AE AdutE=r1 350 m/sec
o2 NtEol s W2 HUS K&tk Al
ZAL Ao} vl wate] Bl X #F8} oF 0~5.0 m 7F
7= 3522 MASWEAL 23 Adutd e
130~165 m/sec2 SA ). A= 9F 5.0~10.0 m
F7He FILE2(165~270 m/sec) 22 A|FRA A
Thoh 2} A28 Aeuhe R FREQ,

25t 22+ 3 MASWEAL A3t X35} 9F 0~5.0

-
| -
=
| -
—]
—
]
=]
L]
]
=]
L]
=
|-
-
—]
|
— ]

Distance (m)

(b)

Joc~o0 0O

,_.,

Distance (m)

Fig. 4. Comparison of MASW profiles (a) before and (b) after underground excavation.
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Fig. 5. Comparison of inversion profiles of electrical resistivity survey (a) before and (b) after underground

excavation.
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Fig. 8. Comparison of integrated analysis (a) before and (b) after excavation.
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