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Table 1. Geotechnical instruments installed in the Taejon LNG Pilot Cavern.

Purpose Instrument Quantity Description
. . 2 holesx6 points | horizontal(15m)
c Rock displacement | Multipoint Borehole Extensometer 2 holesx6 points | vertical(15m)
A L. : .
v Rock Joint opening | Vibrating Wire Jointmeter 5 EA Joint
E
R | Rockbolt axial force | Instrumented Rock Bolt 4 EA x 2.5m Arch
N
Concrete stress Embedded Strain Gage 6 EA Con'c lining
Rock settlement Multipoint Borehole Extensometer 1 holesx6 po!nts vem'c al(18.5m)
S 1 holesx6 points | vertical17.5m)
Rock horizontal _— . 2 holes
g displacement Digitilt Inclinometer Probe (40m x 2holes)
F Ground settlement | Survey pole 9 EA
A 2 holes x mounted on the
Cc Rock temperature | Resistance Temperature Detector 7 voints inclinometer
E P casing
Porepressure Vibrating Wire Piezometer 4 holes vertical
GROUND SURFACE
Ef
E2
| al 7
PP3IPPA  PPYPPZ /|
1 2 Measuring points /.~
£ 9?5 ?’?30
SECTION C.C '

4 A E6 | &
¥ TOP VIEW :
ii , (PILOT CAVERN) |31 g
k4 L2
L4
l
) E o
o TEMPERATURE SENSORS .
i E=EXTENSOMETERS ‘
I=INCLINOMETERS
PP=PORE PRESSURE
Fig. 1. Geotechnical instrumentation in Taejon LNG Pilot Cavern.
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Fig.2. The variation of Boil Off Gas rate during the operation period of the Pilot.
"Estimation” means results obtained by theoretical calculation. The dotted line means
results by the calculation assuming that rock surrounds fully the cavern. Temperatures in
the figure indicate the average measured value in rock surface.
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Fig. 3. Longitudinal section of the Taejon Pilot Cavern
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Fig. 4. Temperature profile in rock around the Cavern. Dotted line indicates
zero degree contour. Interval of each contour is 5 degree.
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Fig. 5. Temperature history on the rock surface at the cooling and thawing stag.
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71 ¥ & AJ(Basic set) : k=2.63 WimC, Cp = 710 J/kgTC

A Qg z(low diffusivity) : k=2.08 WimT, Cp = 885 JkgT

I g @i r(low diffusivity) : k=2.71 WmT, Cp = 634 J/kgT
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Fig.6. Temperature comparison between measurements and estimations in Taejon
LNG Pifot Cavern(continuous: measurements, dotted: estimation)
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Fig. 7. Rock displacements at various distances from rock surface.

Upper and lower figures are for side and bottom rock respectively.

- 42 -

26-Sep-04

!



Fig. 7914 B uls} Zo)], FFNA 7l7te gurige @
o2 RE gor FEHst (HUAUHE RolI U:, W 2
ot} 0C FT&Ae] @l wet ()Y 77 @AS Fo48
4& Holx

%5 volAM 0.3m Mo HYE LN2 AL Fosly] AA, 1779 A3 AAdgA
Hd] (+)26 mm WP, FE SHoA 0.7m (A9 wMYgE 29 T 1779 A} A A
A Hd (+)1.8mm LASAT. Azl we Wyt M¥Hoz 7#AFS & & AT,
olof uwte} otuk WMol WYL= 4 ~ 5mm H o] EAY Aolele AL 228 4 9. o
#e FTE B o 02% kol

Temperature - Strain of ES

2000

1500

-
Q
(=]
o

Micro Strain

8

-500
Temperature (Degree)

Fig. 8. Rock strain around the cavern due to the cooling-down
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Fig. 9. Hysteresis of rock joint opening with the variation of temperature
on the excavation surface both in cooling and thawing stage.
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Fig. 10. The evolution of rockbolt axial force with the variation of rock temperature.
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Fig. 11 Porepressure evolution of rock around the Pilot cavern
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