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Abstract

Soil compaction is a critical process in road construction because it directly affects structural stability,
load-bearing capacity, and long-term pavement performance. This study aimed to assess the suitability of
compacted silty sand for use as a rural road subbase through an integrated geotechnical and statistical
approach. The dataset was obtained from soil property testing and field dry density testing using the sand cone
method in a case study area in Pathum Thani Province, Thailand, comprising 20 field test samples. Soil
classification results indicated that the material was silty sand (SM) according to the Unified Soil Classification
System (USCS), with a liquid limit of 49.16, a plastic limit of 45.27, a plasticity index of 3.89, and a specific gravity
ranging from 2.65 to 2.75. These properties indicate low plasticity and suggest that the soil has potential for
subbase application when moisture content and compaction are properly controlled. Statistical analysis of the
field dry density results showed that the average relative compaction was 93.46%, with a coefficient of variation
of 6.61%, indicating generally acceptable compaction quality with some variability in field performance.
Furthermore, comparison between test groups A and B using Welch’s t-test revealed a statistically significant
difference, with Group A exhibiting higher compaction performance than Group B. The 95% confidence interval
for the mean difference ranged from 8.41 to 13.56. The findings suggest that the studied silty sand has
preliminary potential for use as a rural road subbase material; however, stricter control of moisture content,
compaction procedures, and field-testing practices is necessary to improve consistency and reliability in

construction quality.
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19 B 1.677 93.170
20 A 1.848 102.689

5.2 NaMTRATIAADATNTTUN HaN1TIATIRaiRdmssawvesstUasidudinsuadaduivduandliii
11 AnadsvesayainiU 93.46% ArmnuAIIALARBUNNATIILTBIANRABIMATY 1.38 ArdauiTsauusnnsguinAy
6.176 APNLUTUTILINTU 38.14 uagAduUszAvEauLUTUTIIIIRL 6.61% Andofifuinsundaduinsiioglu
seauldganninagrieuindeyaiinuudsusiuluszauliunans uasuandiiiuinnssuiunisuadaluauiuiaig
awauslussiunils widsliifsmeiazduduldiamunmeuasitlunndumis Wefinnsanmanszarsfveriany
nnwduwisluauy wudrdeyadiulvainsyandieglutieuseann 1.70-1.75 ¢/cm? lngAdsegiuegUseuna 1.72
g/cm? waztedeyainunogseuing 1,503-1.848 ¢/cm?® dnwairdindnaziiouiinisvaaeuiidnansiideutistaion
wrlaflenmuazagaunsgaiiviilinisnsznevestouadeudnaniie uandlunnssii 6
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AN51991 6 NANITIATITVATATINTSUUIVDIAUBSTUANITUAS AF LTINS

AU Mean SE Mean StDev Variance Coef Var (%)

Relative Compaction 93.46 1.38 6.176 38.14 6.61

5.3 NaN13IATIERANULANAINTENIIINGULATINIAETENE HnansiUSeuTisuanUesidudnisundndusing
sEWInangN A uazngy B ¢35 Welch’s ttest wudn ngu A fidadsvesadesidudmsundaduindgeniingy B
og 13 Tnendu A fanadewiniu 98.41% vazfingu B fidedewintu 87.42% azxviouliifiufaniuunnsiises
AummNUnseluauLssriasnguituiiegaduda uonmnidlofansandmivaindoavunnsguveusdas
nau nuindeyanieluwiaznquiimansyatediluszivldgannin JeawisaldidugulunsiSeudisuanuunnsig

YosALadeTEnInguldegamuzay (7], [8] wanslunisei 7

M19199 7 HanswIsuiiieuAtafeseninanauniy Welch’s ttest

578013 nax A n&y B
UL (n) 11 9
Aade RC (%) 98.41 87.42
dnudeauunnnsgiu (SD) 2.450 2.900

s '

NM15NA 7 WU ngu A TAnedevesrlesidudnmsundaduivsgeniingu B egedaau tnengu A &

ALaReLINAU 98.41% vueiingy B dAaduwiiu 87.42% wavtilofiansansiuiuduidesvuninigiuveuwsazngy

wud1 n1snseeivesteayanielungueyluszauligeunntdn azviewiiaiinlaneludaznguiinnuadnauely
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sziunila egdlsfimunnuuananvesiaiessninvaeingudnunudn Jeldhdeyadinanlunaaeunisadnnaeis

o w a

Welch’s t-test Winduduinanuuanansinuidedfgyisanansels

A19199 8 wan1snAdeU Welch’s t-test

adan1sIeuLieU A
KasineALade (%) 10.986
95% Cl voIHas eALaAe 8.410 14 13.561
Welch’s (t) 9.029
df 15.768
(p)-value < 0.001
Cohen’s (d) 4.131
NSAAY wansinsegaiitiydn Ay uaziiavsnagenn

wansvaaeuluned 8 uandliiiiuin warisredoszrinanay A wazndu B i1y 10.986 9n¥esar uaz
Prnnudesiufesas 95 agszving 8.410 fla 13561 Fsluinsounqueud aenndesifudl Welch’s t Wiy 9.029 uaz
A1 p < 0.001 ﬁ@ué’u’j’lmmLmﬂﬁhqsz‘mfﬂqaadﬂfjﬂﬁﬁﬂﬁ’]ﬁigﬂ/]’maaaasi’msi'j’mLﬁm uenaniien Cohen’s d=4.131 %qagi
lussAvgannn Sagvieuhnnuuandisdananiianuddgludujifidmiunisaivaugunnauuadaluauny

5.4 MsUsEEIUMSHIUNANINTUASARLLNAT 95% LileUszillunansunsaluyuuaIreanIsAIuALAAATH
aune §ideldhAesidudnmsunsaduivsunusuiisusuinasiduid 95% vesraumuuuuTsgagaly
#osUiRng FadunusiilldiueraundvarglunsfinnsansensunuuadadmivTagdusesiumaasdunisses
[1], 151 nansUsziiunuindigemaanuiilien RC daust 95% 2uly S1uam 11 9a Aeudu 55.00% vesdoyatiaua
Yuzdian 9 9a u3e 45.00% TAuUefifuinsunsndinindiniunasidindn nadasfouiuiiduadssuazedlu
sefudoudned usideldinamisensunenaznuinszuiunmsundadsliamisninuaanmliiiunasilienis

asnEeNATUMLL kanslunis1en 9

A1519% 9 NSUSLEUNTHIUNUNNITUADANTEHU 95%

WNTINIIRATN UIUYANAFDY Sovay

WULNaY (Relative Compaction = 95%) 11 55.00
Taieuinaue (Relative Compaction < 95%) 9 45.00
37U 20 100.00

5.5 115U UANALNLALDLALAIULE BIUBINTEUIUNITUADALUAUIN HANITILATIEALAAILALIAUI el

AnadesmvaIALUasiduinsuadaduivsazedil 93.46% waviirduuszanSanuulsusiu 6.61% Feazviowinnis
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@

203lATIASI9NIe el safUsznavtesdiuazidauarsenunisuadadutlededdyfifinade compactibility way
auﬁsauwaﬁa@%uimﬁumﬂm&Jmﬁ (4], [5] Namif{hLLumsﬁummLﬁﬂdwudﬂﬁmmaau 8 90 %38 40.00% %ad%azﬂa
o agluszduanudesgeainnisiian Relative Compaction #mi1 90% Fedunudsnandlfifuiinmsussidiy
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