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Abstract

This research aims to investigate the mechanical properties
of plastic concrete used in the construction of cut-off walls for

the Sirikit Dam stability improvement project, specifically at

Earth Dam Dike 4. The study emphasizes material properties,
mechanical properties, and workability of plastic concrete, such
as aggregate gradation, setting time, slump, elastic modulus, and
compressive strength of concrete. The mix proportions were
modified by increasing the binder content to evaluate
performance and minimize construction-related impacts during
ongoing works. The study found that the controlled plastic
concrete mix (used in the early construction phase according to
the project’s Terms of Reference - TOR) exhibited properties
that were below the contractual requirements in terms of
workability, compressive strength, and flexibility compared.
Furthermore, improved plastic concrete mixes demonstrated
enhanced properties, suggesting better overall performance.
The study also proposes prototype guidelines for developing
plastic concrete using alternative materials in cut-off wall
construction to mitigate potential impacts on the structure in
the future. This research aspires to contribute new knowledge
that can be applied to the sustainable development of dam

structures and water retention systems in other related projects.

Keywords: Bentonite, Mechanical properties, Plastic concrete,

Setting of Plastic concrete

1. uni

v A

madesnanmvendounaziunatuiududynddi

AINanIENUsaANUTUARIlATIESIe kazANaNsalunsAnAY

v 1y

1 daluauneaidlasaissianildedddTannilnuaudinina

STR-03-1



NCCE3(]

Sufi 28-30 waunAY 2568 2.UsTAURTTUS

N13UsEYNIYIN1TIAINTIULESWKYIR ASeN 30 The 30" National Convention on Civil Engineering

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

WAZAIUNUNIUEL W liaINNTT0SULTITURULAZ IS I UL
ag1eflszdniain nilslunwimanlasuanuaulafionisimun

warainaaunIn tngldasduuss iiveiiuatiosnmusdian

o

° v oa & ' a o ' >
AMNINUAULT UAIUN ammﬂuam&mns[,uiﬂimiw

doudu Tnevuidumileutuiiduiedussisduhiuied
lilhneludouslvaeenun Seagiiannsoshmindidusiuns
fupuduliifissuaiianisBuhuiiswiosuaumuniu uidsosd
awannsalunsnalugiiuudinss Insfvdnvesiuneiufud
a¢ 4 Usziavman laun 1. Soil - bentonite #3@ Earth Cutoff 2.
Cement-bentonite 3. Plastic Concrete 4. Reinforced Concrete
Tnefindaduldidenlifaguianarafinneunin1iiidamaiusa
suemundausauazBanguldmudesns udeenalsfinm drunauil
Tdauuandieiu Suegfuusiaziiud vinlidaaiinmamasoumua
nsvageuneimadey tiesulaléin Sasidiunanvemanadin

s

pouNSANLEenUN T uTUsEANS MW ganans aAnI N

Vi v

RRERN

AU

Tunuwanadnaounin ffgnianldiduasiduudaie
Lﬁ%uﬁ%mqmauﬁﬁﬁLﬂﬁium5ﬂmﬁ'umﬁm"mmmﬁwLLazLﬁaJm'm
Sameuliifunoundn wananasunIadisldiunauvesaansaf Y
ussunnihuazuldaty TaglivhlfAnmaunnirviedouann
Samieunsuninialy iesannanadinaeuninaziinuandad
Tn&iAesfuAunnnirounisiialy uenani Sseifiumuannso
Tun1sgeuuvudiiosasnsunindoiinsesi1adn 4 iesann
AaanAnIwesiI a1unsagavesinsuazsesunni1aldogad
Usgdnsnm(2]

Wuusfiumdrsssumniiiauautinaslufunismes
fufloduiaiuasiinnuansalunsiniulldd useindldsu
Aanudeukavgniunldegraunsvatslugnavnssuneasiuag
Amnsaules Insamglunuiidesnsnistestunsduiuvesi
wazn13uSuusanuaudvesiannoaiiewing q wildlududesu
wanadnaeunin Jedmwddaselnsaieiitessuussunniuaz
AU 19U Aunaiufy

msthuldlununanafinaeunindedanuddoyesiadly
miﬁ'@umﬂmamﬂ’awaaﬂaun‘%miﬁmmméhumusiamﬁjwhummﬁw
T Frwandgmnisdeuaniniiinainmstanseuiiesannnis
Fushwvaah adeeandunulunsthysnilaseddussesen

o W

mewgi n1slifududadendAglunisadernuduauazaing

v
a o v o to A

Uaoaduliiulassasandeundyiuessuiuedsddymluisng

o

wisnagioirluldludiunaunatafinmouniniialsrauuinou

nielduuuwislunsuan wazdlidymaunsunisladiunaunau/

%
v It

was mewaildnideya 1.n1suauneuinissumddaldanituuuy

wiia[3] 2. 9umeulddunauiulidwauiiioogvesmanainaeunin

1NTU[2]

o
o o a

AU NSHRILUINAIERnAUNI AN ANLE LN LY
w@desnmaesiunsiuay Judunisenseiuunnsgiuauneasisli
AUTNUNIURDANTNIIARONTITMBLNTY Wazdinuddtyeeng

gaanisasnlassaiaiugiuivasnde anununiuluszezenn

ndd uazmanialidnnnmeu iedesiunansenuieaiin

o
o

Fuiumunsiuauluewanle
n1sAnuiaded T smunefiagAnuandAvomanadin
AounIATdlufunTTUids ANUEANEY UAEANUNUNIY TIUDN
nslianuddyiunmsiinsanaudivesianiivudnidunanadin
aounFelunsieairey/dfulguaiosnmueadoudsnin vinadeu

#u Dike 4

2. A5115AEIRUILLALNITNAFDU

o o

2.1 7979

[N

1y P

fanildlumsideiivsznoumeyuiiuudlensedn wamumey
waraiasaziden lnetaguaiazelaldsunismaasvaudfniy
waspiuiiedeadieliivladsanumnganlunisldo

fanuszanuililusifed Ao Yuiuudvinyuiuudlensedn
Josnusynounan laun Cao, S0, ALO; Way Fe,05 Aauanalu
M 1 Aanudssiwzresyuduudlonsedn Tnglivinuiiae
¥ unadles (Le Chatelier) naaaumNInITgIU ASTM C188 [4] lnedl

AYINAU 3.138

gniuldiluiaanauiniielifianudunaiafinaeunin lne
luns@nwiasedl 19 Usgian Sodium Bentonite @silauaut@nis

wosigmavasainivinlad audfnuedivesildlunuidei

wanellunns199 1 IneArAuaes Iz Yeellan 2.499

a I3 a
M5N 1 DIAUTENDUMLALIVDS

Chemical Composition % Hydraulic Cement Bentonite
Silicon Dioxide, SiO, 17.1 55-58
Aluminum Oxide, Al,O, 2.98 16-18
Ferric Oxide, Fe,O, 3.16 5-7
Calcium Oxide, CaO 69.9 1.9-2.1
Magnesium Oxide, MgO - 2.1-25
Sulfur Trioxide, SO5 6.23 -
Potassium Oxide, K,O 0.57 0.3-0.5
Loss on Ignition, LOI 1.86 11-12
Sodium Oxide, Na,O - 3.6-4.0
Titanium Dioxide, TiO, - 1.2-15
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Pass - - -
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Concrete CN cD

Cement 140 200

Sand 736 736

Limestone 864 864

Mix Proportion
5 Bentonite 35 30
(kg/m?)

Water 392 392

W/B Ratio 2.24 1.70
Slump (cm) 20+2 20+2
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Strength of Plastic Concrete)
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modulus of Plastic Concrete)
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Strength of Plastic Concrete)
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Plastic Concrete)
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Time of Plastic Concrete)
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of Plastic Concrete)
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of Plastic Concrete)
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Strength of Plastic Concrete)
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