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Soil Moisture Content Determination for Civil Engineering Work
by Microcontroller Apparatus
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Abstract

This study compared the determination of soil moisture content by the microcontroller connected to a
capacitive soil moisture sensor and a conventional method by oven dry. In addition, the parameters of sensor
depth in soil sample and reading time also considered. Three type of soil samples were studied consist of Clay,
Sand and Laterite soil. The results reveal that, the reading time of sensor in soil sample had no effect with soil
moisture content while the sensor depth affected the moisture value. The moisture content of each type of soils
can determine by capacitive soil moisture sensor for Clay, Sand and Laterite soil not greater than 30%, 20% and
10% respectively. The sensor method may apply for soil water content control when compacted in field that
moisture between 10%-20%. Unlike natural soil water content determination, the oven dry method is

comprehensive and more precise, accuracy for civil engineering work.
Keywords: soil moisture content, capacitive soil moisture sensors, microcontroller
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Solid Particles

Voids (air or water)

Al 1 wansdudsgneunsluinafulazeunkanduUsENauLsazdIu (5585, 2557)

https://www.conference.lru.ac.th/ 487



iy
7S

=)
Ty

msuUs:3ud3INIsS:auAa s1NNIasds1ms Asovn 10 Us:11U w.A. 2567
“39una:usanssuilionmsiicuun Soft Power Fovdu gnisasivassAs:auaina” Suii 22 iuAy 2567 M UKISNENABSIEANIaY

2. memtBnaenuduluiaiulasisldiniou (Conventional Oven Method)
mMamUsinaeatulunaiulnesldimeu 1iuAsnmadeununInsgIu ASTM D2216-98 Standard Test
Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock Juigiianunsaldlasuied
AunnuszmiionUinanutuluniaiu Tnensiiegsiulusuuidumounioweulnih Saduisvaaoum
USmannatulunaiiluies fifinisuuuiteuldiilaeily namsmaaeuiildazinmniidetededdinmeuiianns
munuguvnilvinsifigamgil 11045 ssrnwaidea meluszeznailitosndn 12-16 $2lus
fupounsmasoumuinuaiulunefulasinioy

21 asmanmiegnsiu dendedrsduiiiufunuilunes viednaindiegsiunsanm wieudiegng
fuflagmuFunudlufusiuuyszana 100 n3u

22 henuazoasazidansylesiufegeiundourUaliuimsivaeuivesnszUematnszdeuiu
fhogsiunieurIaludaimin Sufinuathuinnssdesils

23 ussyiedsiuadlunsztes tiludaiwiin Sufinaadhuinnssdestuimdniudonils dndusesn
fuwieaidutou Wdetuduiuus q welvuiane dudunselesifthandussyietiaata Dadls

2.4 hnszleafudiodisdudigeu Tnetunszdeandildinsylosnou wadldanmgiluniseudl 1055
psrnaliea szovatetieon 12-16 9alus wioaunseitaiminvesiuliudsuutas @Eulunszlesioteiifinda
Unehesnaenliiidunszdes nveaesiifinssdosegnmany 4 nseles msmavugldnsyUessiuiu wWoeasanlunis
Aumiegafiusiaudn)

25 thnsgtloufufegiusaniingou tenszdesiegsluldilusaufgaautu (i) wdareh
nszdeantnly Inefidlilnszdendudeu udduhindaininduiinuadaiinnsstestutweinfuukeildlaeduiinli
gniewuUesnIylas

2.6 thanfildnnstsdunouddeunasniieenngeu lumummenmaniludu

msfshuinusasdunoulfldiedestuedonfunasnnismaanst

3. nflsmﬁ‘%mmmm%ﬁlumaau‘lﬂa%%“l%’qﬂnim"lu‘lﬂsﬂauimaLaai (Microcontroller Apparatus) L&
WuwedSannudulusiaduyia Capacitive Soil Moisture Sensors

3.1 lulasreulnsaiaes (Y@ Wuusea, 2557) Ao gunsalmiugumsiauveaasedldlin uioszuy
muaumMeBidnnseiindunnidn Ssussgnnuannsafindeadsiussuuneufiunes ddllasneulnsaaesilaseadiandn
Usenousedulsenoundnd ey 5 da Tasvhmsussadililusdudeatu dl

311 dawvsvanana (Processing Unit) vimihiiduiamadamans wienisanaulauuuiideuls
(Logio)  &afinsyiauiidudeu Imaé’wé’ﬂumﬁwmummdauﬂﬁzmamaﬂ3%uagjﬁumsﬁmé’wﬁuﬁﬁﬂumsﬁwm
(Programming Code) Tnsussqagneludiuvesiiuiiiiudeya

3.1.2 dawmiieaudt (Memory  Unit)  viwdhilAudeya Tnsauisauvsesnidu 2 uuu fe
MheANL§1$1A517 (Random Access Memory; RAM) agiiludiogaiianansaidsuuvadlinasn uazgnltlunisifuen
wUsnsdiuan (Variable) Tasdayaaggmeoiderhmangadisliluidssilasneulnsaaed drunheanudimns
(Read Only Memory; ROM) uiliiudieyalusunsurds (Code) Bstoyaanunsaasuuvadls uazdoyaligameilovi
mangadrelwluidedllaseoulnsainos

313 daudousodnyyiomalndi (nterface Unit) vihwhiifasedyaasenineunsalneuentu

q
£% o

Lulaspeulvsaiaes feg 2 LUy fie BunauAzWNALUUATARA (DIGITAL 1/O) Suuazdilayanisdynyiuniaiines
(Digital Signal) wazBunmLazofnmLUUaUIEeN (Analog 1/0) Suuavasdyaaunuudyaiamiseuiden (Analog Signal)
fenzdleglulalasroulnsamoiureiuminiu

314 drutufindgyyruuiing vandidisndedygiauiing Tasldrsasiiideusedu
lulnsmoulnsaaesiisonin 1ssevadaiawmes (Oscillator Circuit) figunsaivan fie a3asa (X-TAL fuungisiatlunis
Usanana (Execute Time) vosdudszanana Tnsfnasornuidlunsuszaanavedlulasnoulnsaaes uenanissld
fvunmusalunsiudstoyaiineauuueynsy (Digital Series Communication Signal) wagfvuaadludiuvessh

faaan (Timer) Melusilulasroulnsaass

https://www.conference.Iru.ac.th/ 488



msuUs:3ud3INIsS:auAa s1NNIasds1ms Asovn 10 Us:11U w.A. 2567
“39una:usanssuilionmsiicuun Soft Power Fovdu gnisasivassAs:auaina” Suii 22 iuAy 2567 M UKISNENABSIEANIaY

3.1.5 d@udumesinidyyi vuthndaaiduanudifglunisviinu nsddlulas-aeulvsaiaes
Mmnulusnwuzratsaunsauiu (Multitasking)  F981U8ANNELAINBE1NUINIUNNSEIULUTLATUL DIB9S UNTYINIY
anwazll

3.2 Wuwesiannuduluiianuviin Capacitive Soil Moisture Sensors

< su_a & a a &g ¢ & a ax < =9 v o

WuweinUunarnudulumnaiusieil uduwesinanuruluiiafulagisnsiivuselnihnldiu
29953uan Feadwssiuliindudadilasnssiudufuuszefi dudaduiegeiu anduiaussiuliilagldfmudas
Sy ruewdendudynufdnea dauansluning 2

Capacitive So1l
Moi1sture Sensor v2.0

iz

Al 2 uanaduwesinauduluinaiuviln Capacitive Soil Moisture Sensors

ndnnsvhrmedureiUssianiasussneudeduiuussgnielnih Ysznoude 3 dau fio wiuuan uiu
au uazPasesErauy Sendn lndidnvin saufuussadiulngjazusenausmesathlnihesesassis duineglugy
voausulany viefiiduieladidnvin duandunmi 3 Buweseutuiuuadfinhaulasnisianmsiasuulas
vosnmugiiAnnmsiasuuasesladidnninlaldnautulnenss utezinleseuiiavansluauiu loosumani
wazauutunalasunansenuanvatetade wu nisldde Tnenislaleazananudumuvesiiu n1sianuuaun i
Tnehlag IndudnvinfiAnaniu wasindutlhdeiiddyfianiidenasodidnnin

Dielectric Material

L G =05 a0 6 DI

Electrodes - : -

V

Electrodes

Al 3 dadsznouves Capacitive Soil Moisture Sensor (Biomaker Organization, 2021)
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