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Abstract

Limestones are used as the raw materials in various industries, e.g., cement, powdered
limes and quick limes. They are also used as construction rocks and dimension stones. The
powdered limes are used as filler in chemical, paint, papery and plastic, as well as, in sugar, iron
and glass industries. They are also used for acid and basic conditioning of soil and water
(Harrison, 1992). Limestone resources also include other related carbonate rocks, e.g., marble and
dolomite (Folk, 1959; Dunhams, 1962). Although limestone are composed of the same carbonate
(CaCO3) minerals, but their chemical, physical and mechanical properties are different.
Limestones are widely used at present, but they have not been used properly according to their
properties. So the classification and assessment of limestone resources are important for proper
uses of the country natural resources. The Permian Saraburi Group, distributed from Amphoe
Muak ek of Changwat Saraburi and Amphoe Pak Chong of the Changwat Nakhon Ratchasima
to Amphoe Lom Sak of Changwat Phetchabun, can be classified as belonging to the Khao
Khwang Platform-Basin Belt and the Phetchabun Fold Belt. The Saraburi Group of Khao
Khwang Platform-Basin consists of 5 rock units namely, Khao Khwang, Khao Phaeng Ma and
Sap Bon Formations in the platform area, and Nong Pong and Pang Asok Formations in the
Slope-Basin area. It comprises, in Phetchabun Fold Belt, 2 rock units, namely, the Nam Duk (or
pelagic and flysch facies) and the Nam Nao (or molasses facies) Formations.

The study area covers parts of Amphoe Muak Lek, Changwat Saraburi and Amphoe Pak
Chong, Changwat Nakhon Ratchasima. The limestones of the Saraburi Group in the study area
belong to the Khao Khwang Formation and consist of 2 lithofacies. The first lithofacies is thin - to
thick-bedded bioclastic limestone and dolomite. The limestones are high purity and composed
mainly of calcite and are partly recrystallized, Parts of limestones are lower purity because of the
replacement of calcite by chert or dolomite. The second lithofacies is coral-algal boundstone
which is composed mainly of coral and calcareous algae. Other lithologic types are medium —
bedded to thick- bedded to massive floatstone and rudstone. The Khao Phang Ma Formation
consists of crinoidal limestone, micritic limestone and shale. The limestones are lenticular and
hummocky cross-bedded, consisting mainly of calcite. But they are rather low in purity due to the

interbedded shale beds. The assessment of limestone resources of the study area is based on the



chemical analysis, brightness analysis, and mechanical analysis of the collected limestone
samples. The limestones of both Khao Khwang and Khao Phaeng Ma Formatinos are high
strength rocks and are suitable for use as aggregate for road construction. The limestones of the
Khao Khawang Formation are thick - bedded to massive and can be cut to big blocks and contain
with minor fractures, They are good potential to be used as a dimension stone. The limestones of
the Khao Khwang Formation contain high CaO, but some samples also have high silica and MgO.
The limestones of Khao Phaeng Ma Formation contain low CaQ, but have suitable MgO. They
can be used as raw materials for cement industry by blending with high quality limestones. The
limestones of Khao Khwang Formation contain low silica and have good potential to be used as
flux in iron industry. In addition the limestones of both the Khao Khwang and Khao Phaeng Ma
Formations have high potential for use in waste water treatment, but the limestones used should
contain low chert for the ecase of crushing and pulverization. The limestones in the study area

have no potential for use as filler since they have low brightness due to high iron contamination.
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F¥n  deontmwiadiudug  dwilesnsinmuialuanmuiadouiiuanianudei 1y
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dnpazvesiutazvuFuiuuand1afudie Medfiugduvstaesruiaiy  Mwadng

razdnsrzd ludeal fiidn1s dszneudoe
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Huvueiay PC-1, PC-1-A, PC2, PC-2-3, PC-2-4, PC-5, PC-6 Itag PC-7 94M1ASINUNIRINAN
o a 1 o o at - Y ' = i o
"l“ﬂ'iﬁ'lﬂmﬁf ’ﬂﬂﬂﬂ'lj'lﬂclfﬂﬁ WHIAUATI B HASAIDENIHU UGy SB-7 LAy SB-9 ﬁ!ﬂu
9
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U, AUIAHAIUE
avenariuursaaiuiune lduideteiuvsey  NH-1, NH-2,
NH-3, NH-4, NH-5 Gohmsfivmnnumuesmos uSuatunuoives sunouanmin
Siwmdaassys woz @eduiumnuay SB-8 fiRvImnuInmd e uanuossune

S
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MauANsHiviuu

(= ot = =§ { 1 = ¥
Aunjudunivensmsssdylanififinuamunsygigann  fesinaunse
o o 1 o o = 4
wnldlsyTomiludwssquinne - msdseiiudneniwvosivgfuio 14Uses Toaniludm
] 3 = 9 o ey a Ao [ rfﬂ o o '
a9 sdesinsainngueandavesiuninldlse Tovidludag  udlulaenms
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udroranianis g sz ToniRuyusandlu 2 drwaie awguantasuwefiinnldlss Towd
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Tdun
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1. malddszlominnnamui@nemoenmvesiufu i s I8idudulsydu
{Dimension stone) Lﬁu’ﬁ'ﬁﬂﬁﬂﬁ%} 19FUAUEDY (Aggregate) HUONDUY (Roadstone) ﬁuﬁ{umq
501 (Railway ballast) 50 141Tududiu (Fillers) disfoans udu Femsdsziiudnonm
w“l%’ﬂmﬁnfl'ﬁ‘nNmamwmmﬁuﬁumﬁmsmuﬂuﬂﬁ’n

o wa ~ 1 - I
2. msllse Teminnquauddmanivesfunfy wusdauBiuud (Cemen) n1s

MHiflu Wdnd Euo lugamunssumdnuazuds msndalenwey Na,co,) wazmsld

ot 1

quauAves Lime (Cacoy lunslflfusmmnudunsa-maaydvarsuaiy (mpurity)

b4
L]

¥
! o L Aé o) o aren
wu lugaamassuiwa sazmadamindedudu Faimsussdinudnonmes1dgaaud

= o -3 o w
masﬂmawuwm‘wmimnﬂuﬁan

queniasenandisduannsomsn | nan1sthdreseiumareuludes
YFiAms Tavii msuazai oafefiuandretueenly awnmaniandesmstumsidalse Towd
uaazyszan °§41uam’iﬁﬂﬁuﬁamﬁmﬁgﬁﬁuqu“luﬁmﬂﬁﬁﬁmﬁaﬂmflu 473%ms Jhun

1. A5AREIAATITIN (Petrographic study)

2. MIIATEYaRsEneuMunil (Chemical properties analysis)

3. P1531A51LHAIAINII IS (Brightness analysis)

4. msdsziiunuaulAiBnanazIfINT 51 (Mechanical and engineering properties)

31 MIfnEIAa1TIaN (Petrographic study)

msftnuIAassavesietsiuuludonlfjidms Jyadszasdiiefnudnuue
' £ ]
Ty lueailofin (textures and fabrics) iHaMstaTwunyiln tazdsuiiunadnyasni

¥ 1
mﬂmwﬂimﬁmﬁummﬁwmwuguﬁﬁmﬁnm WU ANWWIU  (porosity)  IREUANIY
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9 W
(fracture) upgNARIY (impurity) Wudu wenvinideeruisnlsefiuguaniamaniidosdy
Qe e . e ' o té
NNV AVTAN 195 TN (mineralogical properties) YBIRIDENHU [RBAN 1IN TS
=1 = = b e F 1 1 ) Y w o=
mMIfnEIAa s Tanannsafdne ldvaieds wulesaudamnuiuivtazmhdaniu
. HAE . . ' o
(Rock slices and cut faces) UASANYINALALTIG (Thin sections) Iﬂﬂmuﬂﬁ’ﬂﬂﬁﬁﬂﬁﬁu%’ﬁ
g/ = ds{ n:f-v 9/ =3 P L 1 = gl =
wliswasBengein uonniniifiawisoldmadomaniowdin wu mamadadond
s & [ o I'd [l 4
(Chemical staining technique) F9vztelvausodwunssmlszroumausidodulasndoy
1INMsAnEIRaTIRT annsouiuiuuRfnynudnsztnngiy Libofies)

¥
i3 nquei el

3.1.1  Thin to thick — bedded bioclastic limestone and dolomite

FY  lithofacies Ts¥navdI ﬁuﬂuﬂ?’umaﬂuﬁaé”uwmmnw?mﬁuﬁu
(Massive) (E?J‘?i 4) %A Wackestone, Mudstone, Packstone §82 Grainstone SnAnS TN
HawYila 1Tu Fusulinids, Calcareous algae, Brachiopods U912 Bryozoa ai‘luﬁmmmn
(Abundant) $infinsznledsa (Chert nodules) (Uit 56 uaz 7 uazuaRs TR
{cross-bedding) “lumw?nmﬁuﬁuﬁ?nmm L“j}ﬂﬁm%ﬂﬁ (dark micritic limestone) HIOANYUY
Fudane Gaminated) uafsndnmussiferidoutstradiuiioty dolomite Huisiims
araudlly open to restricted platform (mmaﬁ 4)

{11 lithofacies T NUNIAUTIMVINUBINBY (NH-1, NH-2 uag NH-3) N4
azFuanvawnmanuinulndsesdeniunuiafiuiseInn (SB-8 ) c‘ﬁeﬁuiundnﬁyﬁ’ﬂ‘lﬁ’agj
Tunuaaiuyag

ﬁ’ﬂymzmamumwv"i’a‘lﬂmmﬁuiumjuﬁﬁﬂﬁmmwgu (Porosity) QEWLNIN
1 Packstone 1% Grainstone 115589919581 31950880U0 Bioclastic grains 110 1e 1Y
@71 Wackestone, Mudstone 11a¥ Dolomite 9siigosindiosuasanungudl dausos
uanfrwuthunatdswiosuazdm Inglvnadonumiuidmeldndosgans sl

ﬂﬁﬁﬂizﬂﬂﬂ‘t’lNl,Lfiﬁadﬁuwuﬁﬁ’mﬁlﬁiﬁtﬂum’ Calcite  fipuTianun
vdndnranndnlnl S ldRulan puity g desninuafiugnmdaoen llusznidi
fmsanninlnl ualuusdaugnunuiidedia Sodndngdiudnumznsznhe (uodules)

4 ) s o .
w3oditilo1y Dolomite Gaiiluuafiv Mirl¥5ian purity d1a
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3.1.2  Coral-algal boundstone

WU lithofacies ‘ﬁ‘ﬂizﬂﬂvﬁ’w boundstone GﬁiﬂﬁﬂﬁTUi‘iﬁﬂlmﬂxﬂﬁﬁ (corals)
unzams o (calcarcous algac) fundn (U 8 1as 9) v1edaufiuviia floatstone Az
rudstone Tdnumsdnnawdimmnnieduiiy (massive) W shale imsnaduuas i
AponunsznhziTin (chert nodules) fujufananuaaimsazaudiuinalndfuuurfia
Usmis @5afi 4) ﬁumjuﬁwn"luu?nmwmuea'ﬂﬂn (NH-4 uay NH-5) uozdnlveqlu
MUIAHUATYN

ﬁnymzmamamwﬁﬂﬂwuiwﬁmquuﬁa esnnifiefiufigeshann
uaW"lnaﬂ filled §26 micritic mud matrix uamuwuﬂmmﬂmwnwmmn?nﬂeumaum

osflsznoumasiosdiumuinlsenoudaons calcie Weuvianua Tuafi

Yo Ml¥iTis Purity g

3.1.3  Crinoidal limestone, fragmental micritic limestone and shale

i lithofacies ‘f:ﬂizﬂﬂﬂﬁ’w crinoidal limestone %39 fragmental limestone
spsryTNANA s Taewiia (U 10,11 uaz 12)  drwazduinidi tenticular uazuans
saaﬁ?umm hummocky micritic limestone fifruazdundahusmaziiead graded
bedding (3l 13) #iufudsnaeafiiufuansudiusnag dnvusved lithofacies s
femsazaudlursiinignioniy som deposit uazeglugaadanin sheif Adady slope
@314 4)

1 lithofacies BNLAUTIBIALTUANYONIIAMEN (SB-7 uay SB-9) uay
yStmen Insendad (PC-1, PC-1-A, PC-2, PC-2-3, PC-2-4, PC-5, PC-6 14a% PC-7) ﬁuﬂtiuﬁy
inloglunynfuaumadh

dnwaznemon s ldwuhfianunguge des0n grin Svunalvg
FOIINIEUIN  grain WIAMazUeAIawLEle  conglomeratic  limestone  SOBMAN3 12T
fouthanin dpsniidnpaediudnnailfitamsan 18 Inaemnuasin e os
taniansnn

oaflszneumansifostumuhlumnfuduns calcie Auafiudon ud
iesninimaunsnadudrefinaumuluuagisaildediszney Tavsmmdaiivsunaus

@Au (argillaceous) Yuagaoudrannin 19 purity Aeudhad
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al = a 1 =y J ﬂ. &; )
AN efa1TIaIvesR sty U UR AR Avnfnlu

vosdfiidnmsievuauaas 13 luarsed 3

¥ 4 ]
M9 3 uanednHaLMIfasTaved Jaeafiy luN L AANE AMY Locality (PC=111ns

U, SB=U5SaasUANYDY 8.4INMAN 1T NH=1911UBI1 DY)

HHIAUAIOB Petrographic characteristic
PC-1 Fusuline-algal wackestone
PC-1-A Deformed fusuline-crinoidal wackestone
PC-2-2 Deformed fusuline-ostracods wackestone
PC-2-1 Dolomitized biomicrite with bioclasts relicts
PC-4 Crineid wackestone
PC-5 Crinoidal-foraminiferal packed biosparite
PC-6 Recrystalling biomicrite with bioclasts relicts
PC-7 Dolomitized biomicrite with bioclasts relicts
SB-7 Recrystalline algal biomicrite
SB-§ Algal-fusuline packed biomicrite with coral fragments
SB-9 Encrinite / crinoidal grainstone
NH-1 Recrystalline crinoidal-algal packstone
NH-2 Recrystalline limestone
NH-3 Fusuline wackestone
NH-4 Coral boundsione with ostracods
NH-5 Coral-algal boundstone




20

T ¥ T 1

1 4 uamednuazyi llvesduiulumnaiumya fazauda uanmuaedeuiniy
. : =3 Y- | u‘a‘ L= o &

open to restricted platform TnsFuituinTsumimbhunarsdaonann uasininazhy

fiaA)

A ar £ o + Ll & .
gkl 5 ierasdnvaemeiansravewiedieiiu SB-8 Fuilu algal-fusuline packed
4
biomicrite HarAdRNHABAIINANA LT IR ST eiiaYu (A) T4 micritic

mud matrix (M) LLUY gram supported



x o’ a 1 o~y A g .
714 6 LARINEBIENINARIITTBINBIBEISHY NH-3 #uilu fusuline wackestone

1erad shell fragments (S) Y44 micritic mud matrix (M) 411 matrix supported

b ar = @ t & d R
7 7 uresdruusmefin1ITI o IBe Y NH-3 9t fusuline wackestone

1era fusulinids (F) 11 micritic mud matrix (M) U1 matrix supported

21
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3 a o 1 o & o
i1 8 neasdnuaEnenIIIaNYBIB 1Y NH-5 Sl coral-algal boundstone TR

\ X o :
sndnd s IR meieii (A) udnyaizdeisey (bounded) A0 calcite needles (B)

a a = ar ' =S &
1 9 urmadnuaEnein IR E1H NH-5 Suihi coral-algal boundstone HTAY

o '3 & [ 1 a N o oyx
AN TIIRLENTS (C) Haz¥eaI19RYN filled up A0 calcite needles 1T (V)
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H ar = o U =3 4 o . .
it 10 umasdnuuENIEa s TU VBRI PC-4 Fuihs crinoids wackestone (A

IFHYINANA U WA 1eria 1 micritic mud matrix

T e e -

ar 1 =3 C§ - . . ‘ i .
M WIRIRYNNU SB-7 wﬁ‘lu encrinite grainstone LEAURE

gii 11 vaasdny
FINANAIUTIH crinoids yum g (C) Harmnauuud uazuSnuveyilsesseunts

AANTAU UAAIDIANEIIEMT transportation A micritic mud matrix (M)
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1 o o ar LIS £ .
g'liﬁ 12 UARIMNHUTNRAAITTU DRI HAY PC-1 maa‘ﬂu fusuline-algal wackestone

o o = ] 2 w H t
UARARHIINANATYIIANA WA NN deformed Tao stress FathBnmusfiwutes

Ly J J
viunait

* %.,_‘“ I sy ....' R
31 13 naasdnpas ldvessu i lum s ong #

3 b

azaudaluanwiada v
r L A 1 [ u’a oy LY | n’a’ = g
TU98R 910 shelf Heo b slope TagFuriulniitu v srununihunals uazets

o W n’/’
LININTA LAITHUAUATUF UL 149
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[}
=5

ANHIAVUStandard Microfacies Type (Flugel, 1982) naznisutlanimumuiguss

ﬁﬂ1WLi3ﬂg®MU 33WN1A{Palecenvironments) WA Locality (PC=L°IJ'|"11friﬁ1€l'mw,

4

) W d
SB=UTIIUASIUANYDI 8. UINUHAMN UAZ NH=1U1HUIH DY)

Hwinaaw Standard
o Depositional environments
fMesN Microfacies Type
(SMF)

PC-1 9 Foreslope, neritic open marine bioclastic wackestone
PC-1-A 9 Foreslope, neritic open marine bioclastic wackestone
PC-2-2 9 Foreslope, neritic open marine bioclastic wackestone
PC-2-1 9 Foreslope, neritic open marine bioclastic wackestone

PC-4 9 Foreslope, neritic open marine bioclastic wackestone

PC-5 11+12 Winnowed platform, slope and shelf edges

PC-6 9 Foreslope, neritic open marine bioclastic wackestone

PC-7 9 Foreslope, neritic open marine bioclastic wackestone

SB-7 9 Foreslope, neritic open marine bioclastic wackestone

SB-8 18 Tidal bar and channels of lagoons

SB-¢ 4 Foresiope talus, resedimented limestone

NH-1 18 Tidal bar and channels of lagoons

NH-2 * *

NH-3 8 Shelf lagoon with circulation; low-energy below wave

base

NH-4 7 Reef, often found on platform margin

NH-5 7 Reef, often found on platform margin

* can not be determined as the limestone sample is highly recrystalline
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=, ¢
32 msmnzvesnssreumanil (Chemical properties analysis)

o < o = - o S A 3 =& Qe
MIanszHesttszneumuaiivesiwuiiinglssasaie lrmyudegueuianig
) o ] = = = ] o A 9 o
wiAd iy @y USinsweiiu PSunausuazsigesddszaoy e ldlumsiziiudnenm
s oy =t ~ i & o
ns1lse Teminngueuiamanivesiuulfesnavnzeaw Fataena laludans 14
o e ar 3 = P = e P
szl ulugdeosdagmaniitin Avenmsduifuilianuuiant (urity) g9 uazilen
L) A = 1 4 : 1 1
vafiudgennedalliuaesdui 1ild caco, sgiios
= 4 3 ) o Iy an o o o B
miimseiesslsznoumaniimansoi lduarnitnaludneusidy Semi-
T = 4 Y =
qualitative method 1FH PITUATIEHAINUNTOIND XRD (X-ray diffractrometry) 1nonad ihay
HudSisvewsesnsznoy wisludnvasiduuuy Qualitative method U MIAATIER
fanTein XRF (X-ray fluorescence spectrometry) Tagwad MdazidludSunaves Major oxide

fdluoadszaoy  dwiunmmibsziudooan  sannsoiaduunguawysaiugfunn

o = T I3 =3
santszneumanil uuundieg Tavldinasivesdiesazues caco, Tuesiilsznovvesiiu

@

Jo 2 2
Taminasa et lay BGS (British Geological Survey) #a1]

CATEGORY %CaCO, % Equivalent Ca0Q
Very high purity >98.5 >55.2

High purity 97.0-98.5 54.3-55.2
Medium purity 93.5-97.0 524-54.2
Low purity 85.0-93.5 47.6-52.4
Impure <85.0 <47.6

* 111 BSG Classification of limestone by purity (Cox et al., 1977)

9
[ i

& = 9 = o o 2 A = a
ﬁ'I‘H5‘1.!ﬂ']i?%ﬂﬂﬂ$iﬁfﬂ’]i’3%ﬂﬁ?$ﬂ@’wlﬂﬁ'ENllﬂ WD-XRF U239 10UAIUTIALT LGS

9/ A 9/ 1 o ] s a [ =
llﬁﬂﬁﬂﬂﬂ‘l‘l‘ll’lﬁlmufﬂﬂ?'! “'INNﬂﬂTi'JLﬂ'ﬁW&ﬂlLﬁﬁQﬂﬁﬁluWﬁNﬂ 5
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M15190 5 UFAINDUATIEH Major oxide f\]'lﬂlﬂ%lﬁ)\‘iﬁﬂ WD-XRF Uagn 1y

& ar 1 < i P
THnnate9 BSG Classification of limestone by purity 4838798195111 1 ufuf

4

= =

TN

a

QG
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(purity) e

s < a o [
'ﬁﬂ'ﬂ’]ilﬁlﬂ@nu Locality (PC = L‘U'lbl‘lf}iﬁ'lﬂﬂlﬂ, SB = USHIMAZIUANUDY 9. UITUHEAN

Uy NH=11vuadvay)

% % % % % % % % % %
WAy | $i0, | TiO, | ALO, | Fe,0, | MnO | MgO | Ca0 | K,0 | P,0, | LOI | Purity

089

PC-1-A 9.78 <0.05 | 1.65 0.42 <0.05 0.50 47.64 0.10 | <0.05 | 39.65 LOW
PC-A 2.97 <0.05 | 0.76 0.24 <0.05 1.33 51.57 <0.05 | 0.06 42,76 LOW
PC-5 7.64 <0.05 | 0.91 0.59 0.06 <0.10 | 50.39 0,08 <0.05 | 40.11 LOW
PC-6 0.62 <0.05 | 0.64 0.13 <005 9.69 44.35 <0.05 | <0.05 | 44.28 IMPUR?
PC-7 1.01 <0.05 | 0.85 0.13 <0.05 0.72 53.84 <0.05 | <0.05 | 43.02 | MEDIUM
PC-1 1.18 <0.05 } 0.74 0.17 <0.05 1.12 53.41 <0.05 | <0.05 | 43.19 | MEDIUM
PC-2 20.32 <0.05 | 1.4t 0.39 <0.05 1.46 41.37 0.21 0.21 34.45 | IMPURE

PC-2-1 225 <0.05 | 1.26 0.22 <(.05 1.40 51.99 0.09 <0.05 | 42.44 LOW

PC-2-5 4,45 <0.05 | 0.75 0.13 <(.05 1.06 51.60 <(.05 | <0.05 | 41.76 LOW
SB-2 0.96 <0.05 | 0.63 0.20 <(0.05 <(.10 | 54.70 <0.05 | <0.05 | 42.96 HIGH
SB-7 4.82 <0.05 | 1.58 0.44 <0.05 1.20 4998 0.18 <0.05 | 41.31 LOW
SB-8 26,89 | <0.05 1| 1.18 (.49 0.10 0.47 38.50 0.09 <005 | 31.84 | IMPURE
NH-1 0.34 <(.05 | 0.63 011 <0.05 1.11 54.32 <0.05 | <0.05 | 31.84 HIGH
NH-2 1.50 <(.05 | 0.39 0.10 <0.05 0.30 54.64 <(.05 | <0.05 | 42.74 HIGH
NH-3 2.15 <0.05 | 1.35 0.26 <(0.05 3.68 49.45 0.14 <(.05 1§ 42.63 LOW
NH-4 3.79 <0.05 | 1.22 0.31 <(.05 2.54 49.19 <0.05 { <0.05 | 42.40 LOW
NH-5 2.01 <005 | 0.86 0.47 0.20 3.03 49.79 0.01 0.07 42.72 LOW
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= J
33 A1 IATITHAIAINYIIA NG (Brightness analysis)

) 1 N QI A = dl =y bl
AR 1A (Brightness) Wugaanianisvesiufuildlumsisziiudnonm
vaeifu iosnngamunssunalszanindudedldiuulugluuuvesina@y (Filler)
+ 1 b [ ' r 1
esiioas Taeialdudrvzdosmsmnfuifidnmuunadiegs e ldTagiiduasld
P A& o A e P a . o S =
udalinnwan FeRuuidamnnuendezdesivafiu (mpurity) &1 Teumwizedsianaiu
o = é g 3 a =Y
fwanmineeon lyduazasiszneuduniddorsnaey hudfovesfiutfuiagin i uil
GAGRRITEPRENGIRE
S @1 ] 3 A v e Ao ey v 0w
msimneiangldnutiuioray  dedoududuhiismmsazfenuasndumii

= o e T 4 4
100 % Tagwamsansgriuifuluiundnywaadluaiiid 6

" = L f o t = $ d
MINf 6 HAAIHAINTIEHAINNYIIAI yoededeiuuludufdnuuena Locality

af = 5 d
(PC= leﬂll‘l‘l‘iﬁwmﬁ', SB = USIIUALIUANVDY 9.0 INUNAN 1AL NH=1% 1MW 0Y)

Haud 981 | 1AM (Brightness) 1Huieua
PC-1 55.3
PC-1-4 294
PC2-1 435
PC2-2 23.1
PC2-3 32.8
PC-5 57.0
PC-6 58.7
PC-7 54.4
PC-A 39.5
NH-1 62.5
NH-2 55.7
NH-3 53.8
NH-4 372
NH-5 425
SB-7 478
SB-8 53.6
SB-9 60.3
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3.4 msilsziituaaeui@mananazIaInssy  (Mechanical and  engineering

properties)

msldlse TenfdufinadszannTasawizedists  asldAuyulusuneadunie
i Construction materials $uiludelgiufuifigadnuagmmunud Wy aunsolu
MIFUNSINAGY  WuAN31Y  anuvuIugy wiemsduri c‘éamdwfﬁﬂuﬂmﬁnﬁﬁ@a
Sranssuvosiufideniunfnsanlumstsziiudnonmussfiuu

Tumsnnlundsiniums19dss Tewvosiuulumedumsidiihduuatuan
neardteiimsdnnedanuannolumssousanavosiulfu Tag33nsze Point load

. & = o & e 2}’ 9 3 Y] E
testing °I)'\1Nﬂﬂ1‘i’JLﬂi'l%iH’!Lﬂ%ﬁigluuﬁﬂUﬂTwmﬂﬁﬂuuulkﬁ{”lﬂﬂ*ﬂuﬁﬁ'}ﬂﬂ 7
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T 1Y
M3 7 UAAINAIATIZHAT Point load testing Hazm3LszilunnN MDA U vospEN

AuyuluRunAnb R Locality (PC = 11 Insandmd, SB = uS1maz Tuan

o
193 9. WINNHDN UaE NH=191HM UM DY)

Point Load Strength Compressive Strength o X 4
Hueay m‘a‘ﬂizmummﬂu
o index, Is (Mpa) Qu=24 Is (Mpa)
1398713
PC-1A 4.73 113,45 Yrunane-g4
PC-1 7.16 171.81 4
PC2-1 6.83 163.82 g9
PC2-2 5.78 138.76 4
PC2-3 19 455.93 RN
PC-4 5.41 201.77 g4
PC-5 7.43 178.20 Gf
PC-6 7.84 188.12 e
PC-7 3.68 88.41 ihunans
NH-1 4.11 98.63 thunaie-g
NH-2 6.06 145.50 g4
NH-3 5.79 138.90 9
NH-4 4.56 109.46 unane-ga
NH-5 4.97 119.18 unane-ge
SB-7 12.00 287.93 qann
SB-8 10.52 252.53 qaumn
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matsziiudnonuingv

5 ]
msdszdiufnonmaoaiuily wiihidequaudaiamaniivaznismonmi

S

= 9t L] o e o -1 I= W (= o @
Tnszd ldnnfeslfiansuazsiwnBvudousunamiguamyosiufuildiiuiagdy

3

3 =y

Al lumsldseTomfludmeeg Adssmsqamniduesiulunendisiuly Tnenisdred
nnonasns Mlss Temifuunisdugaamnssy ¥e BSG (British Geological Survey;

Harrison, 1992)

4,1 msiiduia G}ﬂ‘i’)ﬁ%’]\i {(Construction materials)

urhms1dalsy Tenfeandlu 3 nquite

¥ o a [ = 1 9/
411 nisduduanemuasiuuanon3i (ageregates)
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