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Investigation of Rock Physical Property Changes by Excavation
Using Georadar Tomography
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SYNOPSIS : The importance of developing underground space is emphasized to make effective use
of limited land. As a leading pioneer in Korea, Hyundai Inctitute of Construction Technology
(HICT) has been performing the basic and up-to-date technologies needed for developing
underground space. HICT are carrying out several fieldl experiments to study the rock behaviors
due to excavation at the biggest test tunnel in Korea (W=5m, H=6m, L=140m) located at Mabukri.
As one of methods to investigate rock physical property changes by excavation, crosshole georadar
tomography, one of state-of-the-art geophysical methods, was applied. Horizontal crosshole
georadar tomography was executed twice; at pre- and post-excavation phases in use of two
horizontal boreholes that were drilled parallel to the test tunnel. The comparison of two tomograms
showed the velocity of radar waves in rock has decreased 10% at maximum after excavation.
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e FolthE ol ZHYdE gdtg oz AL 5= CT (Computerized Tomography)& A 3}
ZAbe] o] &% Reolt), o5g Exmague] HE A3TRE #HINA e ALEERIHYE FA
Zrol A, BERE AT g HoFoz mie AAF FAE HNESD dorn olad A
g g ALERIRFN = e ol mly tgd Hrigel a7EY ERIHIY o]&He
A e FA HEH (transform technique)® F5 A7) Y (series expansion technique).& Y& 5 U
on AERIYIHNNE FAZLL AYFF o|lFE FF MRl F2 AEIG. 5 ANHS
27188 AFsta AL BARC R 271E-S HEFH o Z(iteration) BA3te Wyoly BAZE A4t
gt wylel el ART, SIRT, LSQR, DLSQ, SVD, CGHE L. 2 AlE

22 x2¥oicy Al2H

B AFo) Algd Aedg ot Al kE9go] NGI(Norwegian Geotechnical Institute)”} F3o] = o]
AR FFo2 AL Ax"o g HP8753 network analyserE 71Wwro g /=t & A28
olty A|A¥-2 44171 network analyser, A%l SEE 9 A5 AA ALEEH= PC, 281 ¢He)
Uz A U & AFE dd FUFA 1500 MHze F348 SAd £ Us A3
SIS A 23T

& 2999 99 impulse FFAE
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(4) Fu FHolA direct coupling AZ= HHAlo) Bl vl ¢HAFEE $=27]9 dynamic
range°] gt A o] impulse Al2F el ulsl 2o}
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HP8753 network analyser®] ol 282 ZFZ7) /)& AMEsle A HF | Watto]n] M=y S=
3, 51, 101, 201, 401, 801, 16015°1* M= €t Network analyserd FAI7le Zzte] Fu A Zo)
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3me] AgdM 44 =3E gt B AP0 AFSH AFF U et 15cmelw F 7%l
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otejU 7} AFEE0] & 34x1l 7R o] datd] ASHUT a3 FHHLE FF A7) ¥ (series
expansion method)& &4t HE&F A= BA dug PA(pixeDE UFE v, B ZAME &
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FHog Astol ghite] wAY HATLel 38 55y FBOT HY SHFY 2A F9
A o e FAAY sl Ao 10974 ZASAT 2 PN QFHA ge &=
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31&e otute] BaAAd el e Aoy ddEHT Y5 x5 B4 2 Mo AL Y
3 Qo A3 Hak(deviation) F ¢wEe] o]%A(anisotropy)] A E HE o Holn.
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Pre-Excavation Post-Excavation

36m

velocity(cm/ns)
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