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Abstract
Tonnayopas, D., Chaisen, S. and Kooptarnond, K.
Potential building sand deposits in Songkhla province area
Songklanakarin J. Sci. Technol., 2002, 24(4) : 675-700

An investigation of potential building sand deposits in Songkhla province area subdivided them
into four regions according to their accumulation in various alluvial plains, meanders throughout alluvial
deposits and residual soils. Four selected deposits, were Rattaphum-Khuan Niang, U-Taphao river,
Na Mom, and Chana-Thepha regions. Information obtained from these deposits revealed a good correla-
tion between the geomorphological features as interpreted from aerial photographs and those identified
from vertical electrical resistivity sounding results. Sand samples were analysed for their physical and
chemical properties. Petrographic studies were also undertaken to characterize the composition types,
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texture and shapes. An overview of the sand properties was used them to be within the acceptable limits
for building sand. However, relatively high organic impurities and soundness were found in sand from
Khuan Niang and Na Mom deposits. The result indicated a potential reconnaissance mineral resource
of about 46 square kilometres.

A reserve evaluation for natural building sand was carried out by using Geographic Information
System (GIS). Maps of the various parameters considered were constructed in digital database format
with the aid of Arc/Info and ArcView software. Overlay mapping and buffer zone modules were performed
to evaluate inferred resources of building sand. The key parameters of analysis included the distance
from transportation, distance from streams, lithology and thickness of sand layers. The remaining
inferred sand total was of about 386 million cubic metres or about 1,021 million metric tons was therefore
estimated, of which 60 percent lies in the Rattaphum-Khuan Niang region and 40 percent in the other
regions.

Key words : Engineering geology, sand deposit, Songkhla, GIS, geoelectric, buffer zone,
overlay mapping

UNANEYD
aywa duulea ¥y Fo ¥ uaz faenal e
fAngMNUHaINIIEne NIluNuNIInIa v
2. quMuUATUNS NN, 2545 24(4) : 675-700

ms asnemwunamnene Neluuisania s widlddht wamudnyazns ¢ udman

waslufinuaznemhm munldeninaudaunas ¢ uaznemhm waziuands Nufundmmnons nld

wenld Gand wATaYI-AIULLEY LUANABIZATLAT LYAMIMAIBN WAZLYADZUL-LNI wonIN 13 wnA

mmmwﬁnmﬁmqﬁﬁﬁ‘iﬂm”mgmi’;Lnlamngﬂd1smammmngﬂwssm“mgmmnmmé‘i’ﬁmmmﬁmmu

Wlihunadldu asde v uiusiveged mInse ey wfamamemnuazmaniivesdneganmng ma

danssannildanedsdnuazglhe Anile war wlszaevus Tasameu uiAveansiseglunaal
v 4

NAIPY WIumNene 19 wihiithing 158unididedunazmasiiinulunguiiedannunainiuiie

v 1
A A

wasnneNiMAUIG URUANNIING 3 wamsAnusTyNHuidnemnlSina 15eaveany 1979
ﬂw Vv = ]
tesnuiiagilszanm 46 as.n.
a =) ° J 1 v a v v a [ Y a
mydszdivliine 1sesunamnene eEsIHmAcIIMIlEzuy 15 wnagim a3 laniansen
A A dAa [V - o =1 v a o v . ¥
unuinagsianidademany win 5Nmu‘lu3ﬂ§1umay‘amemmmﬂiﬂmﬂm Arc/Info waz ArcView a8
Fam esmamukummiBsFeunazivaiury ladssdivdafing Wseseinuveinnene Na il
Wgylumslenzvlszneudiy 52921190100 UMIANNAN 3292H1INNMAN INGHUUAZANNHINV
wigainng  eglsimamneneynulinaualadsziivaanaedssana 386 awav.uas visdszinm
Vv a U & 1 v a \[ {
L021 uaaindy 9 60% eglutuaianii-nuiies waz 40% aglutuaiitvae

nUsznmnsnsldnsigfennaindast u 8%/A  Aefusiwinldusznim 60 dudu e
mildyuiimudaadznalngluado (nsunswenns  dsewnm 23 Swauiuns  asdeldntmasninly
53th 2538) wensoiinluged we. 2543-2546 § on wailaiiadngdnisinieduiasegnaidudunn

% q' 3 P A el' o a 1 2 I o 1 % &
ANNADINIINILANTUAY 26.11%  #I0aR0AI1  UINIMNIIND INAAMILLUHINUINNIN amﬂmqﬂ 49



2. qUaIUASUNS M.

Uit 24 atfuit 4 a.a-5.0. 2545

677

fngmMuuraIngns alunundada svan
auwa duulom  uazAoe

nagluaidenianasanludae  adelsininaia
e A & a & o X a
MIptInde pumIalmeIEgRaNuan  UINm
v kA 1 ] a AI é’
anNdiasnisldmanefasfin iindnnsaiinau
1nia vuan Dugudnaieniedinueaegian
o s 1 ; U ! Z ID
"Aursnislumaldaouais lagamziuiidnne
walngMdugudnarsmedunismdzduaznisvas
W ey JaU $nSwenIninesssne@luns
o X4 da X dd
o 19 smUnsnndunnd  Fluiunduiinans
wiagulddiunis 15auazifudayansiaadis
$5 unzla@ 2540;
81lw 2541) ud *mSudoyaumamanane $elu s

Wuseuy  (Butowazsal 2537;
( 8%8, 2540) S921ALARL NITIANTTANY WAZIALAY
Tdusevy  Feldins@nsnisdumadraduszuy
fudouAnagnidum M3t matandu ldauds
duaeu  uennseia 9 (building sand) laesin
FusItiineniieadasiunisAniauasdnsmenis
¢ ud USunmk 1seauasiuiunasiug Tedasends
wadanaaduyImInsdn - wWInenis (multidis-
ciplinary) 1w n133u¥anszaslng (remote sens-
ing)
“mg1uinguazssmIngnlunie wi

©° aaa 4 ©° =
N3 1IN NEIUN N n13 133INNDIH

WAz N3
AATAAUNIN (ManILaN19ad) vasnae 1udu
loadgagsrnadaudsnianianguuaimsnsaney
bANNE N(v’i@ﬂﬁﬁﬂﬂ%ﬂiﬂﬂ%ﬂ%ﬂﬂﬂqm 1MNIIN
na 39,9 @ susinly 'nsdesaunuiinude luns
AN TTAN INTNEIN DI TN AN TBad et
TuawnauazmuuInintaanuilsznaunslid
WaNIENUN1EIU sueRan e 0 lagdaaeh
2R 13 winefinanawn dalisuniuszuy 13 wne

afen @Sve9 Arc/Info uaz ArcView

[ < ad
7 q ginsal wazdsims
1. 3 qailnsal
[ & o ao < 1 a ! o a
1 Qqﬁﬂim'ﬂaﬂ“nmLﬂuam\mmamimmumu

[V% (%
[ o A

FHeasendsznavludiadedl

1. 3U818NN8INE D101 NIATT IUYTEN N
1:50,000 vanInwNuiinws  naeldlulasens
ransldfian aquiuiiuge ¢ advamsfinm
ﬁ”'\mm (Table 1)

2. NAANNAYNIN TNNALULNIEAN  (mirror
stereoscope) WandzgUnIall 3u

3. Lqu‘ﬁ'qﬁﬂi:mmmmuLmu‘ﬁ'wmi Elalopg
" 1:50,000 aeuge L7017 3w 4 53019 Ao
52219 5023 I (a.5and) 5022 1 (a.wnalng)) 51221
(2.41W1) waz 5122 1V (a.3zue) (Figure 1)

4. wnufissiianenUszinalng wesn w1
250,000 922149 NB 47-8, 5 (2.%431577 WAz a.mnEL‘u)
3N 47-3 (3. 9281) WaEIE9 NB47-7 (3. 98) vay
ASNNIWENNIBIH (2528) was °1Lm°qmww?1'ﬁizﬁ%wm
TdAnRHauns 11991 "u 1:50,000 éun 32219 5122
IV a.95ue ( N18uae N1e 2529) wazszing 51221
2NN ( NHawazamwe 2531)

5. gunsnh 19amesIdiuaziiudaads ldun
\dnfienazdausaiang wia QIWA1 ANVIUN ua
81930 wiandwnun sz miuindeyasrudiadng

6. 13893 nmwanudumulwinise OYO
7% McOHM Mark-2 Model-2115A  w3auza
gunanl. S8 wazaewmaswionlsunsy nSaui
|$uslamwdie Resist version 1.0

7. gunIskmAnagden asdeaafiss (Global

Table 1. The characteristics of the studied aerial photograph

Run path  Number of photograph Date of acquisition

Location
Rattaphum-Khuan Niang 16 A
15B
U-Taphao 17A
Na Mom 19
Chana-Thepha 22

159-175 31 March 1995
22-52 7 April 1995
16-18 7 April 1995

212-216 11 April 1995
90-102 9 April 1995
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Figure 1. General geological map of study area
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Table 2. Summary of potential building sand deposits in Songkhla province area

Feature of Rattaphum-

deposits Khuan Niang U-Taphao Na Mom Chana-Thepha
Aerial light gray, fine  variable gray light to white to light
appearance texture tones, smooth medium gray  gray, mottled
Drainage pattern dendritic dendritic and dendritic dendritic
parallel
Stream stage maturity to old old youth to maturity youth
Topography hilly with flood plain, valley and hill irregular hill
granite knob oxbow lake and ridges
Area, km”. 21.02 8.42 2.78 13.86
Grain shape angular to well rounded angular to very angular to
subrounded round subrounded
Source rocks granite, sandstone- granite granite,
sandstone shale sandstone-shale
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Figure 3. Aerial photograph showing feature of braided drainage pattern deposits (B) including , natu-
ral levee deposits, flood plain deposits, part of an alluvial high terrace (HT) and surrounded
by limestone and sandstone-shale rocks (S) in Rattaphum-Khuan Niang deposit.
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Figure 4. Aerial photograph showing features of a flood plain along U-Taphao. Erosion is taking place
at (E) and deposition at (D). Meander scars and scrolls are seen at point (S). The oxbow lake
at (O) is being filled by overflow sediments and by peat.

Figure 6. Aerial photograph showing view of an

Figure 5. Aerial photograph showing view of allu alluvial plain (A) and granite wash (GW)
vial plain (A) of Na Mom sand deposit. developed on the slope of mountain range
The small lower terraced fields (LT) are of granite (G) and sandstone-shale (S)

on the residual granite (G). in Chana-Thepa deposit.
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Figure 7. Geology, sand distribution and mine localities in Rattaphum-Khuan Niang area

(modified from geological map 1:250,000)
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b) profile of sand deposit at a sand pit.
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Figure 9. Geology, sand distribution and mine localities in U-Taphao area (modified from
geological map 1:250,000)

Figure 10. Terrace gravel with erosion along road
from Hat Yai to Na Mom.
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Table 3. Summary of the average vertical electrical sounding depth of sand deposits

Thickness of Rattaphum-
formations, m Khuan Niang U-Taphao Na Mom Chana-Thepha
Overburden, m. 0.0-94 0.0-12.6 0.0-6.9 0.0-4.3
Gravel-sand bed, m. 1.2-36.0 1.1-51.9 0.5-14.1 1.3-11.9
Weathered bed rocks, m. >7.0->25.5 >6.8->51.9 0.8-36.5 >6.1-21.6
Bed rocks, m >16.9 - >5.3->36.5 >16.0->21.6
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Figure 13. Geoelectrical layers interpretation of sand deposits in region of a) Rattaphum-Khuan Niang,
(RP-8) b) U-Taphao (UT-1), c) Na Mom (NM-1) and d) Chana-Thepa (CH-2).
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Figure 14. Grain size distribution curves of the sand samples from region of a) Rattaphum-
Khuan Niang, b) U-Taphao, ¢) Na Mom and d) Chana-Thepa superimposed on
grading of ASTM required upper and lower limits for fine aggregates.

Table 4. Results of physical and chemical properties on the sand samples of Songkhla province

Region Sample §.G. Absorption Soundness Fineness AASHTO USC
number , % Modulus

Rattaphum- RP-1 2.63 0.68 4.06 3.07 A-1-b SW
Khuan Niang  RP-2 2.65 0.80 2.53 3.70 A-1-b SP
RP-3 2.64 0.51 5.09 2.69 A-1-b SP

RP-4 2.64 0.39 6.49 3.00 A-1-b SwW

RP-5 2.64 0.72 10.01 2.92 A-1-b SwW

RP-6 2.65 0.78 6.28 2.40 A-1-b SP

KN-1 2.64 0.69 12.54 3.60 A-1-b SP

KN-2 2.64 0.44 14.76 3.39 A-1-b SP

KN-3 2.65 0.41 12.05 3.14 A-1-b SP

U-Taphao UT-1 2.65 0.39 3.34 2.62 A-1-b SP
UT-2 2.64 0.19 3.03 3.29 A-1-b SP

UT-3 2.64 0.18 5.37 2.84 A-1-b SP

UT-4 2.64 0.28 11.68 2.60 A-1-b SP

Na Mom NM-1 2.67 1.00 10.64 2.44 A-1-b SP
NM-2 2.64 0.64 11.68 3.14 A-1-b SP

NM-3 2.64 0.65 15.46 3.42 A-1-b SwW

Chana-Thepha CH-1 2.64 0.59 11.38 2.84 A-1-b SP

CH-2 2.66 1.12 7.73 247 A-1-b SW
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Table 5. Mineral composition and silica oxide contents

Region Sample Essential particles . Orgafn.c SiO, (%)
number impurities 2
Rattaphum- RP-1 Smoky quartz, milky quartz and 2 91.36
Khuan Niang RP-2 rock crystal more than 85 % of 2 94.32
RP-3 composition, feldspar and rock 1 94.99
RP-4 fragments of chert, peat and 2 92.72
RP-5 trace elements of tourmaline, 2 93.05
RP-6 biotite and muscovite 1 92.45
KN-1 3 95.28
KN-2 4 95.13
KN-3 2 93.31
U-Taphao UT-1 Quartz, feldspar, small amount 1 97.12
UT-2 of tourmaline and rock frag- 2 97.80
UT-3 ments of chert, sandstone, 2 97.48
UT-4 shale, mudstone, and siltstone 3 97.63
Na Mom NM-1 Quartz, feldspar, small amount 5 91.12
NM-2 of tourmaline and muscovite 5 89.93
NM-3 1 94.12
Chana- CH-1 Mainly milky quartz to rock crystal, 1 94.89
Thepha CH-2 feldspar, few biotite and tourmaline 5 96.29

Table 6. Requirements for buffer zone and nature reserves for evaluation
of building sand deposits in this study

List of items

Information feature

Buffer zone distance

1. Mineral Statutory 1967
modified 1994
1.1 Transportations
- Principle road
- Minor road
1.2 Drainage or sources
2. Nature reserve
3. Republic area

line
100 m
50 m
line 50 m
area -
point -

4.3 mmdnﬁnwwl,l,azmsgﬂc?m%

ANANAWINNIZVDINTIBNAT 3 A 2.67
vasunasuwIvalon AN A 2.63 vasunaingi-
aawiiay  denedsmnunas 2.64  anaidseiu
A3z 0.09 uaz dnagadusii g afie 1.12%
vasunaIazUE-w A aillu 0.18% vasunas
AnevgazLn (Table 4) AA@dsnnunasogfidnwiu
0.58% mwmﬁmmummgm 0.26% %ﬁdwmiqﬂ

=2 y al 1 a a
FUNVDINIATINGLLDEA lAITIAY 3% IWTzaziing
fany I le (workability) 289 14N NUAE
Aadsnaadsnaunnia (Collis and Fox, 1985)
a N ¢ % A an

44 159uN39 Msned waz USwdam-
aonlasa
o 1 3; a a a dfd'
AIDLWNNTEMIANANUIN I 150UNIEN
A =S Q‘j < o 1 a .
Radurutle 15auasiaaananI®  (deleterious

substances) ALK 3 (FAN19I3U)  BgdUU 4
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Table 7. Summary of buffer zone and remaining sand areas by ArcView processing

Subarea Buffer zone (km’) Total buffer Remaining
Transportation Drainage Public zones zone area (km®) resources (km’)

Rattaphum- 2.773 2.653 0.050 5.326 15.697
Khuan Niang

U-Taphao 0.430 3.642 0.044 3.925 4.496
Chana-Thepha 2.728 1.189 0.125 3.852 10.007
Na Mom-1 0.175 0.309 - 0.433 0.421
Na Mom-2 0.360 0.206 0.009 0.467 0.325
Na Mom-3 0.175 0.450 - 0.545 0.590
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Figure 16. Some U-Taphao potential building sand deposit with buffer zone areas.
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Figure 18. Chana-Thepha potential building sand deposit with buffer zone areas.
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Figure 19. Isopach map of potential building sand deposit area at region of a) Rattaphum-

Khuan Niang and b) Chana-Thepha



2. qUaIUASUNS M. fngmMuuraIngns alunundada svan
N 24 :17UM 4 9.0.-5.8. 2545 697 aywa duulem  uazaue

Table 8. Overview of total thickness of natural sand deposits in Songkhla province

Rattaphum-Khuan Niang U-Taphao Na Mom Chana-Thepha

Station Thickness (m) Station Thickness (m) Station Thickness (m) Station Thickness (m)

RP-1 7.2 UT-1 6.8 NM-1 7.3 CH-1 5.5
RP-2 11.4 UT-2 17.08 NM-2 5.1 CH-2 6.6
RP-3 12.5 UT-3 25.0 NM-3 1.9 CH-3 4.6
RP-4 20.7 UT4 20.2 NM-4 1.5 CH-4 7.6
RP-5 20.6 UT-5 5.7 Ave. 3.95 CH-5 9.5
RP-6 12.9 UT-6 12.0 NM-5 1.0 CH-6 8.5
RP-7 16.1 UT-7 29.1 NM-6 Error CH-7 7.2
RP-8 16.8 UT-8 15.6 NM-7 1.9 CH-8 7.7
RP-9 5.8 UT-9 45.4 Ave none CH-9 73
KN-1 10.8 UT-10 10.0 NM-8 - CH-10 10.0
KN-2 3.0 UT-11 12.3 NM-9 7.4 CH-11 6.2
KN-3 19.1 UT-12 8.6 NM-10 4.5 Ave. 7.34
KN-4 29.5 UT-13 12.3 Ave. 5.95

Ave. 14.34 Ave. 16.92

Table 9. Calculated area of total reserves from thickness map at Rattaphum-
Khuan Niang and Chana-Thepha regions

Rattaphum-Khuan Niang Chana-Thepha
Contour Level (m) Area (m’) Contour Level (m) Area (m’)
0 21,023,730 0 13,859,275
2 21,023,730 1 13,859,275
4 21,023,730 2 13,859,275
6 21,023,730 3 13,859,275
8 20,710,022 4 13,859,275
10 18,245,395 5 13,825,129
12 15,781,011 6 12,846,191
14 13,257,714 7 10,231,876
16 9,157,223 8 4,634,208
18 3,260,362 9 914,445
20 2,242,307
22 1,453,928
24 897,113
26 400,266
28 49,004
aunaatszuim 76,087,339 avu.luas winUIzuim silnauazinsal

201.63 a1uLuaIngw (Table 10)
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Table 10. Inferred reserves of building sand deposits in various regions of Songkhla province

. Inferred Resources in Remaining inferred resources
Region 3 3 3 6
resources total (m”) buffer zone (m”) m tx10

Rattaphum-Khuan Niang 305,713,097 76,373,314 229,339,783 605.35

U-Taphao 142,480,000 66,408,733 76,071,931 200.83

Na Mom, NM-1 3,372,119 1,443,894 1,661,611 4.40

NM-3 6,753,101 3,247,520 3,511,029 9.30

Chana-Thepha 104,361,364 28,274,025 76,087,339  201.63

Total 1,337,726,156 406,698,253 386,671,693 1021.51
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ASTM C 33 Standard specification for concrete ag-
gregates, C 33-99.

ASTM C 40 Standard test method for organic impu-
rities in fine aggregates for concrete, C40-98.

ASTM C 88 Standard test method for soundness of
aggregates by use of sodium sulfate or magne-
sium sulfate, C88-90.

ASTM C 128 Standard test method for specific gravity
and absorption fine aggregate, C128-97.

ASTM C 136 Standard test method for sieve analysis
of fine and coarse aggregates, C136-96.

ASTM C 142 Standard test method for clay lumps
and friable particles in aggregates C142-97

ASTM C 146 Standard test method for chemical
analysis of glass sand, C146 REVA.

ASTM C 295 Practice for petrographic examination
of aggregates for concrete, C295-79.

ASTM C 702 Standard practice for reducing samples
of aggregates testing size, C702-93.

ASTM C 1218 Standard test method for water-soluble
chloride in mortar and concrete, C 1218M-99
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SABS 1083 Standard specification for aggregates
from natural sources. Report of Council of the
South African Bureau of Standards, SABS 1083-
1976, Pretoria, 37 p.

SABS 1090 Standard specification for sand for
plaster and mortar. Report of Council of the
South African Bureau of Standards, SABS
1090-1976, Pretoria, 17 p.





