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Case histories on design alternatives during excavation of underground

LPG storage cavern and traffic tunnel using TSP survey

Sung-Soo Cha, Se-Hoon Kim, Sang-Pil Yun, Jung-Sik Bae, Jin-Moo Lee
(Geospace Development Team, SK Eng. & Constr. Co., Ltd.)
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Abstract : The geophysical survey at pre-investigation stage can hardly provide the
detailed information on geological structure of site which has difficulty in access and
thick overburden. The TSP (VSP applied in tunnel) survey at post-investigation stage
can show the detailed geology ahead of tunnel and around cavern. The TSP survey was
carried out at the Pyongtack LPG storage cavern site during the cavern excavation and
provided the location and orientation of the fault inferred below Namyangho. In order to
confirm the result of TSP survey four boreholes were drilled in access tunnel. The fault
was also detected by borehole survey and the location was coincided with the result of
TSP survey. Depend on the result of TSP survey and core logging, the design such as
cavern layout and length could have been changed. As another case history the TSP
survey was performed at the Mumeuje road tunnel which has poor geological
information due to thick overburden. The support design was also changed on the base
of TSP survey.
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al,, 1996: Inazaki et al., 1996).

HauldlA VSPE $43t7] 98t VSPolA EAstE ndFel FE59 EAE F5
37] 98t #2719 AX 2w 5d3 {4 dart Avh(Hardage, 1992). 2714
AEE VSPe o] gdEdtggmel A28 jdstn & MadA daE dA st =
BE 4oy HY =y dAE £37)0 BT ¢ FFoE Aded AAFEY=
e DA wAbge e ofFASAT olHd BAE FHIV st BHE Hdd
FRA718 BHdate JdFo] uAAL S A2 AYste £ BHE HddA E3E 5
g3t RVSPS A&3tdth Fig. 12 AF"AL Bobo 1 3Ql VSPEAL /id =% o) &
g &3 TSPEAY] /EEE HAEH.
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Fig. 1. Schematic diagram of VSP survey in oil prospecting and TSP survey
applied in tunnel
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TSPEAbE HE Al ge AZ7Fzd Ax 2 Wk
Ade, A ATz 2EFA BHEH A F£Hd FL dBHA VSPHEHAS 2
HEALs ) FEetE FEY] S-S Uehde wiabEe] FEFHE Ad A fele WA
HeEitel 22 o stgez FRYAE dAFH A S dedd. olgd F 7hA 2=
el TSPEAbE H2dWe] dEa4de FeEdelydt HAFAM 3A4 ¥s
detdt = glu. Fig. 22 TSPEAY F 7hA 2o gid /id=E R ErH(nazaki et
al,, 1996).
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< TAYE FTET AR A9 b BFdA EnE FA e RVSPEAe] &
&4 o] th(Sattel et al, 1992). Eato2ste] Bl o)A 2 HEse] F¢ ¢ 15mAE
o eoldlA A Y MHER £3718 HEHHEgA 2mAE AFd °1?J?5}1 T271
M Ed el SRR ARE AAS S/NHE B WAlgE gdHez #X g
71 Sl Ha gl #9425 $£A71E Agst £AREE EolX SHE BAEH.
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Folel HE YU ¥, Eol 325 528 Wk 9ol B2 AAAE sl F9. 3
B9 4RSS feted 2007 RS YBE AAeE, $HTY DAL 1~L5mAEE
3L, 8 75*%‘% & A9 8ol FEI 1Y F YES o 100 A= sFod A
WA AEFB BS ANEES 95 BL FA5E AL & Qe Hofo] Fou W
oz NFAFIA Agste e Ao Tuse, Hue AUl 9t &%
ABe AT

@k gALAN B WAE 9P SE x UE )Y At AT Yk oY
& e gl ol gstel WAz} o] FoAH ol @ P29 oA WAAS R F
FASE FEG WAAS ghol AW wAEE UAT B Reln ReW FHI:
NI B A guidch @45t AnHE Aol @ AN BT A2 WY
W, AASE Fo FE AHE SASRARFNAE Fo W3t 93, 9 ASE WA
A% &9 Fe 7HAE A9 Wt A AL o83 AQTFERY FHo] B %A
A grefoln} el Wt gt 4§ shel@rk(Fig. 3).
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Fig. 3. Schematic diagram of wave propagation and phase change
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Fig. 11 Location map of fault at El. -115m from the result of TSP survey
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Table 1. Summry of borehole data

hole . . elevation of hole

number onientation hole depth top/bottom size

UB-1 330/25 121.5m -63.30m/-114.65m NQ

UB-2 020/25 95.0m -63.10m/-103.25m NQ

UB-3 065/25 137.0m -63.00m/-120.90m NQ

UB-4 330/20 118.0m -74.00m/~114.36m NQ
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Fig. 12. RQD distribution of borehole
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Fig. 13. Locatoin map of borehole and detected fault from borehole
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