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(Design Optimization and Analysis of Solution Cavern Field in Salt
Formations in the Northeastern Part of Thailand:

Using Time-Dependent Finite Element Methods)

AR

a3 AnfAmn Hosves
a1y nme Tuladnidl
SlnInimnssuaiaas
ymInodema TuTagasuis
FunugarumsitsonumInedamaluledysnd Ttz wa. 2543

panuTamlunnnudave uuasranhnsans Idaua e iR

HouIew 2543



AaansInUszme

¥ ¥

=l o Al Wor = ow - ar et =4 =
a5 3ns el MTuuganyumIItsnnurInndema i laggsuis dau

L L] a

P oo qy a o b o =5 [} ar
1_J§$1J"Im 2543 G'INQTH?%UHﬁWHTSﬂﬂHﬁi]fjlﬂ'J\?vlﬂﬂltlﬂﬂﬂﬂﬂﬂ'l'llj‘]i'}mﬁﬁﬂiﬂﬂ UIGTTINANY

o n’ Fy Y o - g = 1 =
wulwd lumsfudsisamns3se uay viadsdl nesnIng lumsasinmeunriugndes

i ¥
as

yos5e M IseatuauyIel Fitovsvaugann u laniatide

=
e
=

o]

UOUIBU 2543



UNHaLD

i a - = o = &
a1t u1d idvesmsdnunisundauuvazarglunnnziusaniouniio

5 = L = o a owr o bl y dl-
voquszmalng 18andrw1 Tae 1838 msdmszdiddwavd o Tlsunsy GEo 3 Wudlu

ar Qi o e Tl o J =5 ’ a ar = 3 ""I N Qs 3t
Sovfadoni ldgnRentunutunvuimesiumu Ao twlaaudn dhulenzeiw uoziy

i ' - o ‘ o ™ g o =
Tanadne msdianedezas ldfinnummnezauvesdulsilylunmsesnuunInssngnazaty
u’: - & P = = 4 o5 o :: o A0 Y o -
lusuiiumas ssersnllfaatosnmnianamaeiuazmnAuinvaItuAunld @11nsan
panuuVIzdoevuiamuzayluFursugne dosAuminiad1uowWIAy LazmInaa 149
M o a4 Y o oo =l ¥ o 7y Y
e oyn Wszanmin NIRRT IRNUDBAERT Pundo wamilsvgnaly
v ¥
Tuadsedl drTwsvzgndmuadiuzdnsnssuenluuduazSosiusgluuusivlaed
P | w ay ¥ o o ' o M Ay W 9
sepzviraiAy wad ldvinaudtedssyh inssazaeluiundonthnlsnzomuaz i lan
=1 ] Ll (Y L T r ]
urnmasvsiiduriguinaialiiiu 80 was Anwguidy 60 was szozviieszudnalws el
y ) oY < a =
Fonn1 240 wes IWSIRTTUIINE 9IRS IZAN 180 AT HUU IARUNNAITIZAR 240 1AT
1 et T = = = [} o =

ddithulana e Insalumuntendsazidusnaudnaia 60 1WA BA 140 UAT UATF 40

' ] ' ! 3 ! o 1 u’:
NI '53EJ:‘HN‘i:H’Jwiwidklfl.lﬂ’.lﬁﬂzﬁﬂﬂﬂ’ﬂ 15¢ a7 AEATNITINHUUAINAT1INIHULANTT

¥
nyadavesffumanzieend 8 i visen 100 Yvasergueanie PSummmsyaindies:

o =3

< ' < = .: =
TAUszanm 5.000,000 QAUIARIAT  AEnHiee 19 lamasvesiuiifiumilos waa1nnIs

a v

¥ — 8
ﬁm';tuﬁ'q‘::mmanmmua:ﬂ’Jmﬁﬂmm%’uHumﬁngﬂumuﬂswﬁmwmsﬂﬁmmd 034

] o

=y = =) o d‘ !f;‘
Y5uaunan ua::n.ﬁau‘jmwwmﬂwsmgna:mwu



Abstract

A feasibility study for the construction of solution mined caverns in rock salt
formations in northeastern Thailand has been carried out using a time-dependent finiie element
code GEO. Three areas with different geologic settings in Chaiyapum Province are selected as
r‘epresenlativc models; Ban Kok Faek model, Ban Wang Ka-Am model, and Ban Kok Sawang
model. The computer analysis is aimed at determining the suitable design parameters for the salt
Cave;ns 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
clsewhere are used in the analysis. Where applicable, supplementary theories and concepts on
salt mechanics, as well as, in-house cxperience and datz base on rock properties have been
applied in the computer simulation. The cavern fields are assumed to be an array of identical up-
right cylindrical caverns mined in an infinite square grid. The results suggest that the solution
caverns in Ban Wang Ka-Am and Ban Kok Faek arcas should be mined with diameter and height
of 80 meters and 60 meters, respectively. The minimum spacing between the adjacent caverns is
240 meters. Depth of the cavern roof should be about 180 meters for Ban Wang Ka-Am area, and
about 240 meters for Ban Kok Fack area. For Ban Kok Sawang, the caverns should be 60 meters
in diameter, 140 meters in depth, and 40 meters in height. The spacing between the adjacent
caverns should be at least 150 meters. Under the design parameters above, the ground surface
subsidence should be less than 8 inches after 100 years of operation, while the extraction ratic
would be about 5 million cubic meters per one square kilometer of the cavem field. The
investigation implies also that thickness and depth of the hosted salt are the critical factors

influencing the configurations and stability of the cavern field.
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Model WK-3

S max at timestep 50 years

1332.571 psi
7000 psi / inch
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Model WK-4

S max at simestep 80 years
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Model WK-4
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