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Absftract

A feasibility study for the construction of solution mined cavemns i rock salt
formations in northeastern Thailand has been carried out using a time-dependent finite element
code GEO. Five areas with differert geologic settings in Khorat basin are selected as example to
construct representative models. The computer analysis is aimed at determining the suitable design
parameters for the salt caverns with long-term mechanical stability and hydrological integrity of the
hosted rocks. An attempt is also made at achieving economically-justified extraction ratio for the
caverns while minimizing the ground surface subsidence and cavern closure. Available geological
data reported elsewhere are used in the analysis. Where applicable, supplementary theories and
concepts on salt mechanics, as well as, in-house experience and data base on rock properties have
been applied in the computer simulation. The cavern fields are assumed to be an array of identical
elliptical caverns mined in an infinite square grid. The resulting designed parameters are then used
to derive a user-friendly design guidelines to construct solution mined caverns in the Khorat basin.
The design guidelines provided in the appendix of this report, have incorporated other knowledge

and experience relevant to the solution mining in salt.
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ﬁ]mﬁu‘ﬁﬁ ¥t | Sediment [Mudstone[Sandstone| Salt Anhydrite
Shear Modulus 10° psi 0.005 | 0.050 2.0 1.0 0.5
Retarded Shear Modulus (TK) | 10°psi | 0.010 0,050 20 1.0 20
Retarded Shear Modulus (T>K) | 10°psi | 0010 | 0.050 2.0 1.0 2.0
Elastoviscosity (T <K ) '- 10 psiday | 0001 | 0005 | - 0.5 10 | o5
Elastovisco;iry (T>K) 10°psiday | 0001 | 0005 | 05 1.0 1.0
Plastoviscos;; llllll 10° psi.day 0.4 04 2.0 4.00 4.0
Ultimate Bulk Modulus 10° psi 0.010 0.250 1:’2.0 2.5 12.0
Retarded Bﬁlk Modulus H 106- psi 0.010 0.250 12.0 20 12.0
| Hydrostatic ﬁiastoviscosity 10° psi.ciay 0.00h3 0.002 12.0 7.0 12.0
Unconfined Octah. Shear Strength p51 10 56 100 50 00
_-{Jltimatc Octah Shear Strength psi | 100 500 1000 500 1000
Yield Surface Coeff;cient 107 psim 0 5.0 0.5 1.5 1.5
Critical Strain of Failure - 0.010 | 0.010 0.:.002 0.010 0.01
mDensity Gra(;lient psi/ft -1.12 -1.12 -1.12 -0.944 -1.20
Power CoefT. of Plastoviscosity . 2.6 26 | 2 6 26 — 2.6
Deterioration éoeff. of Shear . 4.0 4.0 2.0 0.2 2.0
Transition Pressure psi * B * * 6000 *
Volume Expansio; Coefficient - * <« | * 0.05 .I *
Shear Expansion Coefficient . * * * 0.20 *
Conﬁneme_nt Coefficient - * -& * * 10.0 .
Permeability Constant microdarcy * * * 2X10" *
Stress Coefficient - - * 1 * * 39 *
_Minimum St;;ess Coefficient - “* * * 40.0 *
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MNN 2 : vRnar T NYewUus e Inse luduiunde

m Diameter | Height| Depth | Salt Roof | Spacing; H/D | S/D | DA | Dir Extraction—k
(D) (H) (S) Ratio
(£6) ) (ft) (m’/km’)
KS 263 197 790 | 34 | 31 11391 127] 1.96x10°
NK | 263 197 L1721 | 816 790 | 34 | 31|65 | 132 1.96x10°
NP 263 J 19?J 3092 | 2809 790 | 34 | 31 mrmoﬂ 1.96x10°
PP 263 ' 197 1931‘ 1246 | 790 ) 34 | 3 ]1:4.7 1:4ﬂT 1.96x10°
WK | 263 197 | 989 [ 669 t 790 | 3:4 Lszl \1:3{\2.5\' 1.95}(106_\
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