UNHaLn

> o o =5

Fg )
Jagiizasdvesanidviifomeniaaziuhidesvusanagega MasuLseda

] =]

= = as o o = ) Qs ] = gt
uyIEaLlayu ﬁuﬂi%ﬁﬂ‘ﬁﬂ’ﬂﬂﬁﬂ‘ﬁﬂu Ll,ﬁ$ﬂ'J"IllH14ﬂl‘lfxiWﬂ'lﬁﬂﬂ‘lJﬂ&ﬂ?ﬂi}ﬂlﬂﬁﬂ’r’iuIﬂ&ii‘lj

El

A

¥
snuaFusInnuazAarinsududsien denanioru lduninnfesunmauazinie
Ed =1 = - o
FuUA NV IMUIATUNMIEITATY VINwduNnalies 391 Tngas 51l uaruSaufw NNy
o [ as o b a [ ' o i ] o
noIf1 Janiauas s Aredrgniam susinuisiretiunfeiuniiduriguinaie 54
fadwas 1du1nnmsyamizuuiaslune s Insisuazusagnauns gaveanisnadey
3 = ova Y = = o =
Hoslfianmslsznoudie manadeuusanaluunu@ed A1INATBULIIANLVNFTARAY
1 3
waznmagoumsadon lnaluunudn msdamivudiedmazdussumsnagevniiu’ly
¥

AIAIIUAINA ASTM wanvintuldlinisasavmeudioniuveis msyit X-ray Diffraction
wagmsazasurasiiuiemrilaualSunuvesdudeuiegluumdiedrunienu

& A o A v o ' = P 1 o ) '

Fuderlumdniinulwmsiedisinaaeviousueulelasa uazusdu usueu-

Y

e L) @ ] d' ar [ Y] L] = o
"la"lmm%‘aﬂuag“luanym:sﬂuuwuuwmamﬂﬂmmuﬂummama Tasiiauvudulsan
NN = = va A e ¥ =S ¥ g} ar
2-3 sindwas ldsudamaoaruduns usaudandsznndovas 1 H93swaz 5 Tasthwiinnylu
L% T é Qt L] " T Q s Qs s L} C=1
D0z RsEedIegsrnIawininge  AIMEITuuIINAgIgAYDIRIBduna LY
a 3 o ) = t:i ' o ~
FndududadiuTaonseain 27 MPa 3ud 1l szuie 40 MPa luamsfusuou lalasanivedu
a 2 A £ ' ot A ' o R = A a
Wuon 0 awdufey 100% Fuiumszusueulalessniedusginlddmwidundodu
=S 4"3 ~ (-7 c-."n a T ] gt a W o
uigniduaufadnuuzraniznulawueddI0813 (End effect) tazdana ldaidsuisang
Qs ' A1 oA ¥ » PN = o ' o o
FIgAvIdlelin Uy panIzRuTMWsyvinguastiiveunienusuusueoulelasaila
Qs a ] 1 s [] a ,3 = T g o @ =5
duilszantanuianguussdiodiamuiuatn 22 GPa T1)auda 36 GPa MM 1A UNIIAIZ IR

¥
o

w [ = - ¥ ] ar o v W oy ey 1 o o ’
ﬂjmmﬂumnﬁ'wui]xwmﬁmﬁnunun"nm@mamﬁaﬂuuunﬂsmmmeu"la"lmmﬂumﬁ’aﬂaz

€

: s 5 ' Fd f= o Y g =] ' Yoo oa aw =
50 Tashmin dwisueulalasadlsunmdinniine bilinansznusommdaiuusifsgga

b

' ) o = = Lo v ow o
UVDINWUT ﬁ'l‘i’i‘i‘l_llﬂg@"fm'ﬂﬁq‘l’l‘ﬁﬂ"lﬂ']ﬂﬂ‘i‘lﬂliﬂﬂ\iﬁﬂﬁﬂilxﬂﬂﬂTUﬂ TroaNHULADINITUAN

“ q o q

=2 o0 o w =

r ¥
51iﬂﬂlkﬂﬂﬂLﬂﬂﬁdjui]'iﬂﬂﬁTlﬂﬁﬂ‘],lf]gglulm’.)'iﬂEJ@'I?Ji&H’JNNﬂﬂﬂ”IﬂQﬁJLLiﬁﬂdgﬂf{ﬂ‘lﬁﬂ&ﬁ')ﬂﬁlﬂ

2

=1 e = = r ] - ) ! = = =&
UMDY Lu@Qﬂ‘]ﬂlkﬁ\?Uﬂl'Huﬂ’Jﬁ:ﬁ’r‘i’JNNﬁﬂLﬂaﬂi]&’lJu@Uﬂ'ﬂ!ﬁQﬂﬂlﬂuﬂ?ﬂ’]ﬂiuwaﬂL@QIﬂU

Mdafuusedsgaganinlunaniniooiniimgeds 2 MPa luvaizididssuus sfagagavesssune

U

r 9 v

seninnanegidszinm 1 MPa mmwnilaanaiaAnvesiedianieduszmuiudendn

A A 4 g 4 A [ . . . {I o 4
indelivinalyualiu Hetiidiesninnalauu Dislocation glide iudminaumsiadow lnaves
o 1 = 9 =2 24 L] a9 M o < P 3 -
fetfitsznoudoninndsvuialug lunieasatudundenuusanindsznendisinie

=5 o & 3/ . . . & 1 97 4 = s e
wanazidoazildouzddonalnuwy Distocation climb  FedawalinnuwniimFmaradindan

[ o ] = Y ] 2
anat wansenuvasnistetuvesusueula lasanemanunia@snaraan luamiodivua



v T

oo ed o = ' o ] o ' o oA
13 luaS e einanunainnanveadsamsuoulalasdussngudndrundefiui
=% 1A e N s o 4 s ' o e 1
namouillyfisane wonsznUYUETAUARANANTAIT snamansuoafetundeiuda 1l

@ - ra a A r L ' a0 e o o o 1 [ s
anuFanunseliuaus auiidedveglunguiedalindwaznszowiied luguny Ao

E
YszuIn 0-5% iy



Abstract

The objective of this research is to predict the uniaxial compressive and Brazilian
tensile strengths, elastic modulus and visco-plasticity coefficient of rock salt specimens by using
their mineralogical and petrographic features as indicators. The salt specimens are from the Middle
Salt and Lower Salt units of the Maha Sarakham Formation. They are prepared from 54 mm
diameter cores drilled vertically into the Khorat and Sakon Nakhon basins. Series of laboratory
testing have been carried out, including uniaxial compression tests, Brazilian tension tests, and
uniaxial creep tests. The sample preparation and test procedure follow the ASTM standard practices
as much as practical. Visual examination, X-ray diffraction and dissolution methods are also
performed to determine types and amounts of the inclusions.

The main inclusions for the salt specimens tested here are anhydrite and clay
minerals. The anhydrite inclusions appear as thin seams or beds perpendicular to the core axis with
thickness varying from few miilimeters to several centimeters. The clay minerals (about 1-5% by
weight) scatter between the sait crystals of some specimens. The compressive strength of the salt
specimens linearly increases from 27 MPa to about 40 MPa as the anhydrite inclusion increases in
the range from 0% to nearly 100%. This is primarily because the anhydrite inclusion makes the salt
portion shorter, creates the end effect, and hence increasing the specimen strength, The combined
effect between the salt and anhydrite properties also causes the increase of the specimen elasticity
from 22 GPa to as high as 36 GPa. Tensile strengths of the salt specimens will also increase with
the anhydrite inclusion if the inclusion is beyond 50% by weight. Below this limit the anhydrite has
insignificant impact on the specimen tensile strength. For pure salt specimens the tensile strength is
mainly governed by the failure characteristics. If the tensile fracture is induced along the inter-
crystalline boundaries, the specimen tensile strength will be lowered. This is because the inter-
crystalline bonding of rock salt is much weaker than the strength of salt crystals. The crystal tensile
strength can be as high as 2 MiPa. The tensile strength of the inter-crystalline boundaries is
estimated as 1 MPa. The visco-plasticity coefficient of salt specimens is found to be increased
exponentially with the crystal size. This is because the dislocation glide mechanism governs the
creep deformation for the specimens containing large salt crystals. On the other hand, pure salt
specimens with fine crystals are deformed mostly by the dislocation climb mechanism, resulting in a

lower visco-plasticity. Due to the insufficient diversity of the amount of anhydrite among



specimens, the effect of the anhydrite inclusion on the visco-plasticity can not be determined. The
effect of clay minerals on the mechanical properties of the salt specimens remains unclear because

the range of the clay contents among different specimens are relatively low and narrow (0- 5%).





