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Fig. 1. The site map of VISAKHAPATNAM LPG terminal
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Table 1. The elevation of underground facilities

Cavern and boreholes Elevation
Water gallery crown ~144
Water curtain boreholes -147
Water gallery invert -148
Cavern crown -162
Cavern invert -186

Fig. 2. The shape of underground
facilities
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Table 2. The comparison of heads Table 3. The calibrated parameters
Borehole Observed| Simulated | Discrepancy Horizontal | Vertical
Head (m)|Head (m) (m) Elevation (m) |Permeability| Permeability
A 1.2 1.7 +0.5 {(m/sec) (m/sec)
B 14 13 -0.1 0 ~ 180 5X107® 25x%107
C 14 12 -0.2 Perm.| -25 ~ 0 5x107 5x10%
D 0.6 0.7 +0.1 50 ~ -95 5% 107 5% 107
E 2.0 21 +0.1
-100 ~ -50 5x107° 5%107°
F 0.9 1.1 +0.2 .
- ~ - -9 -9
G 15 19 +04 250 100} 16X%10 16%10
H 15 16 +0.1 Recharge Rate 5 % of total precipitation

33 Fox =dz(Global modeling)
(1) 2% 2 A8
AL Fig. 3% o] FA3AL AR £ JRow)FFo 2 887, d(Column)



go 2 6671019, 32709 F(Layer) 22 FA3IAY IR AAZULE F5FFH EF IS
AFA2 AAsgon, FET ANEL AP E5-ES AR vEsFA(E AT

BAAZALEZE Water curtain tunnel® Water curtain borehole2 5 EL 0me A<
%2, Cavern® Connection tunnelE-& HEIY¢ S 7t1Asd A= wat 5 EL -585
~ -345m=Z AAA ANEL 59 Jae ANA A5e BAARY AHE o838ty
dE =AU

S,

i
111

(a) (b)
Fig. 3. Grid network and boundary conditions of global modeling (a) plane figure,
(b) 3D figure
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Fig. 4. Hydraulic head contours (a) at EL -148 m, (b) at EL -155 m
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Fig. 5. The site and grid system for local modeling
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Table 4. Outer boundary conditions of

local modeling

Side Boundary Condition
[Cbegf | No Flow
adhe | No Flow
[Jabed | Constant Flux, 0.0143 m%day
[Oefgh | Constant Flux, 0.0559 m%/day
(Jabfe | Constant Flux, 0.0296 m%/day
[(Jcdhg | Constant Flux, 0.0083 m®/day
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Fig. 6. The location of contour sectiohsA
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Fig. 7. The hydraulic head contours (a) at section A, (b) at section B, (c) at section
C, (d) at section D, (e) at section E
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Table 6. The hydraulic gradients in typical 5 sections

1, between W/C
Section Head at W/C borehole
borehole and cavern
A -11.8 151
B -12.2 1.49
C -115 1.53
D -115 1.53
E -9.8 1.65

* I, : Vertical hydraulic gradient
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