asgns 01w lane : maann Tsunsuneufiaees o mMaAnzIud N UL YD
v

TwseazmeuusUINdoiy (DEVELOPMENT OF COMPUTER PROGRAM FOR

PREDICTING CONFIGURATIONS OF SOLUTION CAVERNS ON TOP OF

a’d' = 4 a a 4 9
SALT BED) 0101505011 : T0IMAAI10158 AT.NAAIMN Lﬁ@\ﬁﬁ]i, 98 iU

an a 4 £ 9 o dgl A o ] =
IN13AUAT wwqﬂwua”lﬂgﬂwmuwum@mﬂﬂzmmuwm ATNAN LAZUVUIAUBDN

1 F4
~ =<

{ 1 1 Qs}/ qs/‘ a A [ J
I’Wi\?‘lﬂQﬂa$ﬁ'lﬂ"lluﬁ5’ﬂﬂ@@§$W313ﬂ5ﬂlﬂﬁ@tlﬁ$%uﬂuﬂﬂmﬂ ﬁllﬂ?iﬂ’)ﬂﬂﬂltﬂﬂllalﬂﬂi

a a d a aa o a a 4 o o ] 1
Tuan 1815 lumsinszdisadaveeyadisrsriAwiofruadumuved Tns m

a a 1

NIARIFIGAVBIAIAY AIANIBIgaga nazAInuIAegeganteldaninzdindiga

a

;2 1
a 2 o =2 =

a ~ a Y ¥ Y
INg A uawmaﬂqmmmimﬂm TﬂiLlﬂ‘illﬂE)iJW’JmE]‘JllﬂﬂﬂW@Ju1%ul‘W@1%1uﬂﬁ

a LY

a Py ge 9 ¢ o o o )
Aasgriigeey Idaieedlsyneunisngadanasdnyaynisngadiiaiuisn v

a

Y z; 1 a 1 a 4 a a o
G]'J!,Wluﬂ'lﬂﬁlgljﬁﬂ133@]1ﬂ31ﬁﬂ')ﬂﬂ9’] Ltagﬁﬂﬂﬂﬂﬂ@ ﬂ'li’J!,ﬂi1%Wﬁ?ﬂi$£ﬁﬂﬂ3‘dﬁmﬂﬁ')mm

a

v o

o o 4 1 J
TagldTsunsn FLAC a1nsod$19nnuduings21i11909a152no uuean1sngaainy

= = @ < A 1 091’ a s @ 9
VUIALASH 'J’lllaﬂ"ua\iiwjﬂiﬂﬂllﬂ'ﬁ Wutlﬂﬁﬂ?’llﬂl"’ux‘lllagﬂ')’lllflﬂﬂqu"u GNEATRAT ERTIRTR

@ A ' 4

a { o J
llTW‘D'l‘iﬂ‘l'Wg‘I}’JEJ Nﬁﬁqﬁ}ﬁ@%ﬂﬂlﬂﬂﬁuﬂ'liﬂ'JnJﬁllWH‘ﬁﬁHf@llﬁ$W’J1Q®\1ﬂﬂ5$ﬂ@ﬂ‘ll@\1ﬂ'li

v [

v 1
niadnuguanyuzyed Inswazguauiavesyurulanu msAnyinieldanginu

£} q

ninainga 1@ 1¥5zifdenisizeday (TUsunsu UDEC)  wavuaasliifiuiinnyly

i E4
uuu@ummmsmﬁauﬁwm%uwuﬂﬂﬁu u,azmsmﬂwquqmmﬁuwammnmm

@

Fudouvean1iasuzdI 9ol unaInINMAN THANIAZ 91NN1TIAADUAIVOITOILAN

a A

{ A B Z @ v o d ' s v W 2R
ndegnaulusuinany aNudunusIznIeInlsznouveamIngaaInuguaNlia

a J 09;’ a o o a 3 o L
mﬂamﬁm%wuwuﬂﬂmmmzgﬂmmmmammaﬂwmumzmmaammﬂizqﬂ@“l%

e

Y ' Y
a

luiuiniiguauianisluveivavesnudvedl (o119 Tnseiigilseaiegllafavui

Ce

£
v A a ]

9
50002 HINNT U T AN VLA FUINGD %uwuagiuumwum HIAUNAIIULTY Y
v

v
UAIRI01UNED)  WAIINIIUITEND1 I IuITaIIN

a [

v 9
gunaue tazFurulany

).

J v a

Y A A @ :: a ] A
ﬂﬁgfﬁ]ﬁGlﬂfslUﬂimT]ﬂTﬁWﬁﬂﬂ’]lﬂﬂ%'lﬂﬁﬂ‘l&lﬂflzsll’t’]ﬂﬁlfuﬁuLla$Zilﬂﬁ'N"’UENTWﬁQVW]'NVlﬂ‘D'Iﬂ

)

9

v E4 [
nuidedl Bauemiiey hiswisothudsygndldaeldaninzifunitnainga i
a [ 1 c?/} a A @ ' L4 = v 9 9
Wf]ﬁﬂiillﬁaﬂﬂﬁW\Wlaiﬂﬂlﬂﬂ%uﬁuﬂﬂﬂﬂ“lﬂJﬁWiJWiﬂﬂWﬂﬂ%Lu‘lﬂLLﬂgﬂJﬂ’JWM“KU%’OU@]’J?J

A T @ Y I = a a o i <
IZUVVDIToYUANNUDYNDU gataasldfivnnavesseiioudIsIFaaay i’)fJNllifWHll



II

ana Aav dy ) 9 ' J
'J‘ﬁ’Vll’duE]Glu\iTH'J‘DEJH?HIITJQH13J11"]51L!ﬂ151’712ﬂ51\1ﬂ1’0\117‘l5\1 tazednlsenauueenis

9 v
v

v Aa & - A o aa P o A Yo A A
@]’Jﬂlﬂﬂmu%']ﬂﬂ'ﬁquu“ﬂa@ ﬂ\iuu'J‘ﬁﬂ’]illﬂul"’llﬁ'lll'ﬁﬂﬂ“uuﬂ1ﬁl‘lﬂwum'}\ﬂﬂw‘|@ﬁﬂ

=
ho)

1

pansznuimannlnssldaunouiogifansngad10e195UIT T 0MNEULURIAY

A A o o=

a1 0 ly lagssal AeN B UNANYI

Umsdnu 2552 Ao F0019136NUT N1




SARAYUTH ARACHEEPLOHA : DEVELOPMENT OF COMPUTER
PROGRAM FOR PREDICTING CONFIGURATIONS OF SOLUTION
CAVERNS ON TOP OF SALT BED. THESIS ADVISOR : ASSOC. PROF.

KITTITEP FUENKAJORN, Ph.D., PE., 98 PP.

SUBSIDENCE/CAVERN/SOLUTION/SINKHOLE/SALT

An analytical method has been developed to predict the location, depth and
size of caverns created at the interface between salt and overlying formations. A
governing hyperbolic equation is used in a statistical analysis of the ground survey
data to determine the cavern location, maximum subsidence, maximum surface slope
and surface curvature under the sub-critical and critical conditions. A computer
program is developed to perform the regression and produce a set of subsidence
components and a representative profile of the surface subsidence under sub-critical
and critical conditions. Finite difference analyses using FLAC code correlate the
subsidence components with the cavern size and depth under a variety of strengths
and deformation moduli of the overburden. Set of empirical equations correlates
these subsidence components with the cavern configurations and overburden
properties. For the super-critical condition a discrete element method (using UDEC
code) is used to demonstrate the uncertainties of the ground movement and sinkhole
development resulting from the complexity of the post-failure deformation and joint
movements in the overburden. The correlations of the subsidence components with
the overburden mechanical properties and cavern geometry are applicable to the range

of site conditions specifically imposed here (e.g., half oval-shaped cavern created at



v

the overburden-salt interface, horizontal rock units, flat ground surface, and saturated
condition). These relations may not be applicable to subsidence induced under
different rock characteristics or different configurations of the caverns. The proposed
method is not applicable under super-critical conditions where post-failure behavior
of the overburden rock mass is not only unpredictable but also complicated by the
system of joints, as demonstrated by the results of the discrete element analyses. The
proposed method is useful as a predictive tool to identify the configurations of a
solution cavern and the corresponding subsidence components induced by the brine
pumping practices. Subsequently, remedial measure can be implemented to minimize

the impact from the cavern development before severe subsidence or sinkhole occurs.
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