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Abstract

The research aims to investigate the possibilities of crushed oyster shell (OS) not have to
go through the process of burning as a substitution cement for concrete blocks. The cement
was replaced with crushed oyster shell not process burning (OS) at 0%, 10, 20, 30, 40 and 50%
by the weight of the bhinder. After that the concrete blocks were tested to determine the
compressive strength and moisture absorbed of the concrete blocks cured for 7, 14, 28, 56 and
90 days The result showed that the compressive strength of the concrete blocks which replaced
cement with OS (at the proportion of 10% by the weight of the binder) at 28 days had the
compressive strength and water absorbed accordance with the TIS 58-2533 on non-load bearing
concrete blocks. Moreover, the concrete blocks which replaced cement with OS at the proportion
of 20% and 30% had the compressive strength equivalent to 28 days compressive strength of TIS
58-2533 standard at 56 and 90 days, respectively and decreased when the percentage in addition
to OS in concrete blocks of 40 and 50%. Tested results also showed that the water absorbed
of concrete blocks increased when the percentage of replacement of OS in binder increased at
10, 20, 30, 40 and 50%. The economical of concrete blocks it has manufactured unit cost is 2.60
baht. Whereas the concrete block containing crushed oyster shell at 10-30 % it has manufactured

unit cost at 2.12-2.44 baht, respectively.

Keywords : Concrete Blocks; Crushed Oyster Shell; Not Process Burning; Compressive Strength;
Water Absorbed

* Corresponding Author. Tel.: +668 4149 7426, E-mail Address: tawich.k@rmutsv.ac.th



RMUTP Research Journal, Vol. 13, No. 1, January-June 2019 27

1. unmin
Yagtunsaiermsiinislidaniiduing
fudanndon uagnslinineinssssualy
\AnUseAvBngagn (Green Building) Bulsisu
ANUEUlINIEINTBIBIAT HOBNUUY TAINT Way
Q’agmﬁmﬁmmnﬁﬁum’mﬁﬁu yauziinaigiean
SawandunnsgulsEavsnmndsnulueians
atulmi iielWnseungunisesnuuulnesiy
v93973 fadu fUsznaumstaneaiisansti
wanNaUTin1sUsEIY Green Building masnsgnu
LEED wazTREEL nlfilunwimidlunisesnuuy
wariauiannoadraiesesfumaivlnves
a1asdlledluauinn 819 A1TRAUINTEAN
Usendandsanu nisimuiagneadielididiu
wauvestansleda nionisihvszivdeniaain
Tsanugramnssunndundndueitunisneasns
Judiu [1] aeuninuden (Concrete Block) 1lu
Yanroatrefisinisldograunivans Tdnwausdy
foudwdey Sihwinadeusyana 5-6 Alansuste
fiou MyuBiund fuduvionste wasthidudn
Uszneunan laegnannaunsnudendiulngilu
Famnaguyy 11Uy LaslssuruInEan wan
Tnglfindosdnsfiadnstuosnielulseme Tagld
Tunsentdsvderunaiiosanifuiaginande
wavagmnlunsneains Juduiideslunsneasis
Aoun3nudenidefivaradsznis loun vuneuay
A dusmsg i fanaudausauasnunmud
finuantinulnuasszuiennnuiauludionaslv
fufeasld sieuazaznnrenI TNy
THnalunsnetiesninisiedguennn [2] 3
Yagtuludssmalnednisfinwimuinaunsa
vden waziagithanmaunuyuBiuudlunisudn
ABUNSAUADNLNNINY WU W. Bamrungthai [3] 16
nsdnyidnasgantssbiiusdansamaunu
YuBudlumssdnneuninudeniiienisneaing

9115 lUmINIAEIL L8N, 53-2533 ABUNTA
vionuialsisuminransmadeunuidnsd
wauveainassfitsunuiyudiuudiesay 50
Fududandunaniiinisfunssdaiunnsgiu
uen. 53-2533 1 28 Ju fnalviduyulunisudn
AOUNIAUABNANAY 0.35 UIMABADY FONT V.
Munsrakest [4] lad@nwanuduldvesnisldnin
wradeunsluduazidnasslunsanudoniield
naunuuTIud nan1sAnwinuIndIunand
mnzaufigalunisyireunimudende Snsrdu
sgminamnuaaiBsuaisludfuidraesfivindu
40:60 LLaxé’mwdauwamdeﬁwLLaxi'a@L%u
Uszanuivindu 0.75 lnsasunInudeniinioy
Frpdunan i nldnunasgugraun s
wen. 58-2533 91Nt S. Garaged [5] ldinns
Anwranudululalunsldidenvesiveiua
Tunsunudiyududuisdrulunisudnuden
UsEausuNInIgIUNERS TN SIUABUNTA
vionsuthuin Taedsnsadruyudiuudae
\WaenvesweIuawiiu 100:0, 90:10, 80:20,
70:30 wag 60:40 NANITNAABUNUIN ANAI0A
yosogiidanamuniinauUdenvesieius
fiiuty wozdnadiunanseninsufiuuse
\WasnvesweIuailmnzauluduasugaans
dmfunanudentszanulumilasedesuim
Ao 70:30 floeyual 7 ua 28 $u shedununisiEn
devthewiniu 1.937 vwidedou luvaedl W.
Kroehong [6] lavihnsAnenaud@nisna laseaing
3801 wazn1sidiAuseuvesnunInUien
HasliaResIe TanBaUsTa « 31y ¢ Auuly
Snsndu 1:2: 8 lagimiin wuityuBiuusivedn
waudUsELnd 1 feidhasslutiinufesay 10,
20 uaw 30 lasthminvestandausvaru uadld
Ssnduihretandnuszanuviniy 0.70, 0.80
waz 0.90 MNAITANINUIIABUNIAUADNNEAY



28 2159153YIN15U82 398 ams.wszuas U9 13 adui 1 unsiau-lquiey 2562

\dhassifosay 30 fifdsdamnitreuninuden
A a8lsu Maganduthuasaimsuvey
ounInuSonuaudaesiintunuyiinues
i@y AeuNInUABNTIUUAIYLT LA UEIY
feidassiidinisiinufousinitneunin
vienauAy uenNEnIsthanufeuliiianas
musamdmthdeandauszanufifindy Snits
S. Hirunmasuwan and S. Isarangkul Na Ayuthaya
[7] lafnwseudisunsldidunavuagianass
Wdudaguenleaiudmsunisusuiadosuas
n1suaeudeninazneulasileuainszuuiivn
indsvedlssnuyulanglvoglusUvesdguden
Uszanuiiflenmdssuusssagaiiouiinannsgiu
pounInuSenidausuthuiin wen. 60-2516 tu
aan a-2 dwiuldlunisneadradunedid
n1sa1uyu lneddnsndiunanseninaudiuud
TanUenlva1u (HwnaunIeiinaes) uaziiulu
Tuhdan 1:1:7 Taethuifn (mnaznewlasides
naunuiuduludnsdmiosas 0, 10, 20, 30 uag
40 neU3anns) wawsaifuidesas 15 vestmiin
I HAMINAGEUNUINBFUSDNTISATINNALYY
nnazneulasideslufiuduimuaiindingi 5
fiedin3u/ans udanmstaty 28 fu dguden
Usganuilinunamianidsinuusadadiimun fe
dgufenwaudunauiisnsmaununinaznou
lasdlealuiuduiosas 30 wazdgudienyszanu
wauLdansRdasmaununInaznoulaislealy
uduieyaz 20
Fatagarug ot dutmriafifimemades
Fnidususudug vesUsanalne Fuduszas
flaradeidudlitiugsnugiond lHun wesnslnsu
yiievesunesy A3 Uan Y e vosrm wardn it
Juq dawavilidmingsrugisrdiduuvadn
aWInzafiddnuestine ﬁuﬁwmdwﬁdaﬂmﬁ

Anannmstnizidedldinezidunismizided
'1/13Laﬁﬁﬂ.u‘u'aLWWL?:BaﬁasﬂuLeriuﬁu Anunig
NELAsAMa D asIaNI Yo 198 I 15INIZIAD
vesnrlnsunsonosuesy N9 wazdar anelu
Jaminasegsoniuszavanudnia uwasliany
Fvtilusedunds (8] Tnedmingsrugion
Fudmta 1 lu 3 Smiafiisuuiudsmes
mnﬁqm FOIRINNNNTINIAAYNTAIATIY Uag
Janianesys 90 22 Jwmdanensia suds
NTUVNUNIUAT Fafisrurunduidsmessay
WAy 6,015 vhdu Tavgsugioidsiuaudy
Foaos 932 sy filelunisidomesiady
25,238.12 13 Tnevesneiadidomdestuinniias
Loun vioswAse vesuuag wagvoewesy tngly
U 2558 dwrin g3 ionlliinaninvomesnsia
Vs 35,593.71 s Ingiflosuunwandnosnn
ilanuindy wandnvesuass 31,161.75 fy
VOUUNALL 415.26 fil Layioeunssu 4,016.70 iy
[9] MnUBnanananTigs dewalviiuTinauddon
Maamaiuﬁmﬁaﬁyﬂmﬂqmamﬂﬁwigmﬁwmu
wn Feldanunsamdaladaeniswnlugd vinle
\earndndae3inisilsnauindy §1o19dwa
Thanlymasnndeumuin fofuunanidde
atuiiunsiavenadnwianuduldlaly
mMsunUdenesunesiuaillinunTEUILNISM
(0S) wnanlundnfasineundauden Wenauwnu
YuBwuduasauaudussiand 1 (OPO) vnadu
wdNsSEUBUAUNINIEIUY 1BN.58-2533
Wiernuvaendudioiluldiuede wasiiewdu
i fanmdeiarnimundundndasidoains e
Wunsananldane LLazé]’dl,ﬁugaﬁﬂﬁt,l,dmamuﬁa
e Snvadadunstiedanisveads uavanunse
afafuedmitefiumeldlviuguruwaiiud
Tnalfeesoly



RMUTP Research Journal, Vol. 13, No. 1, January-June 2019 29

2. gunsaluaIBn1sAiueuldY

2.1 Fanitllunsmageu
211 YudiudvssauaudUssianil 1
(OPC), ASTM C150 [10]
2.1.2 Wasnvesunssuuaiilidstunszuiu
M9 (0S) anitudl 0. Meyaufing 9. gaugssd
2.1.3 Auduannlsalafiunines o.vjsaq
2 uAsAdsTsusy Huunaiseurungunsaues 4
2.1.4 thazew

2.2 Fonsaiuauivg

2.2.1 MBS EUfIng1UGeneY
wissuuaildeunszuunswn IngthiUdenes
YesumvhAuEens eyl 91nduins
undenmeslagldunsiwassirsesuneny
Junan 4 Hlus dewFenvesunaiunsaniu
prunsIUes 4 (4.47 Radiuns) wanhluuasenis
m‘%"awmaqﬂ’]mwwaaﬁaé Wunan 2 Flue
Welwilvuineynaiadnniinzunsaiues 100
(0.149 fadiuns) waruaennesunuiaulium
Tuglou Aiflgaumgdl 110+ 5 °C Wunan 24 T

2.2.2 8RSI@IUKNENTEUI 19K URENBY
mawumﬁlm’m'mﬂismumiLmﬁugu%muﬁ
Uasauauddszunnd 1 Tngrihunnaunuy Ui
Uasauaudusznnd 1 lundnsusinouninuden
(JanUszanu : fusy Wity 1 : 8) 91U 6 8RN
dunan Aesewas 0, 10, 20, 30, 40 uag 50 Loy
ihninvesTanUszaiu A1dnadiutisotan
Uszanu (w/b) fldlunisvedeuvesusazsnsidu
NEY M AINNNSNAABUALTWMALABAUA
Taraudunariildainnisesnuuuduna
rounsadududimuny lagdnsnaiunanTan

v W 4

Usvauuazdanuwalnlolunisive wandlumise

o
'
a

71

223 mMnaasuanautivesian laun
A153ASIEV IReA Usenauniaadl (XRF),
ﬂ'ﬁqz:yl,ﬁmfwﬁﬂmmmm (LOD), AU
ASTM C188 [11] LLazé’ﬂmeNf\;amﬂ (SEM)

2.2.4 msnedeunheiminaounInugen
Ieannn1snegeu 5 AoufIvE19 AULIATFIU NeN.
109-2517 [12]

ANT197 1 Mix proportions (Binder : Stone dust,

1:8)
Concrete kg/m’
block w/b
OPC OS Stone dust Water

Symbols

OPC100 300 - 2,240 291.6 0.972
OPC900S10 270 30 2,260 3057 1.019
OPC800S20 240 60 2,240 312.6 1.042
OPC700S30 210 90 2,240 321.3 1.071
OPC600S40 180 12000 2,240 347.1 1.157
OPC500S50 150 150 2,240 400.0 1.333

Remark : OPC: Ordinary Portland Cement Type |, OS:
Crushed Oyster Shell
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A1519% 4 Chemical composition (%) of
portland cement and crushed oyster
shells [15]

Chemical composition (%) OPC oS

Silicon dioxide (SiO) 20.80  4.31
Aluminum oxide (ALZOB) 5.50 1.17
Ferric oxide (Fe O,) 3.16 0.40
Calcium oxide (Ca0) 64.97  48.85
Magnesium oxide (MgO) 1.06 0.99
Potassium oxide (K O) 0.55 0.14
Sodium oxide (Na,0) 0.08 0.87
Sulfur trioxide (SO)) 2.96 0.62

Loss on ignition (L O 1) 1.40 40.37
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(a) Portland cement type 1 (2,500X)

(d) Crushed oyster shells (10,000X)

gll‘ﬁ 1 The image of materials from SEM [15]
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A151971 5 Compare water absorption of concrete block with crushed oyster shell (OS) and concrete
block control (OPC100) at 7, 14, 28, 56 and 90 days.

Water absorption (%)< 25 % (TIS. 58-2533 (28 days))

Specimen
7 days 14 days 28 days 56 days 90 days
OPC100 7.36 7.36 7.57 7.63 8.43
OPC900S510 7.33 7.44 7.92 8.02 8.54
OPC800520 7.45 7.81 8.26 8.36 8.81
OPC700S30 7.81 8.02 8.69 8.99 9.18
OPC600540 8.84 8.84 8.84 9.33 9.62
OPC500S50 9.20 9.20 9.20 9.65 9.78
12
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g‘iﬁi 4 Water absorption of concrete block at 28 days
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Mixture proportions (Binder : Stone dust, 1:8)

Specimen [kg (Baht/kg)]
OPC (ON) Stone dust Baht/Block

OPC100 0.630 (2.93) - 5.04 (0.15) 2.60
OPC900S10 0.567 (2.93) 0.063 (0.40) 5.04 (0.15) 2.44
OPC800S20 0.504 (2.93) 0.118 (0.40) 5.04 (0.15) 2.28
OPC700S30 0.441 (2.93) 0.189 (0.40) 5.04 (0.15) 2.12
OPC600S40 0.378 (2.93) 0.252 (0.40) 5.04 (0.15) 1.96
OPC500S50 0.315 (2.93) 0.315 (0.40) 5.04 (0.15) 1.80

Remark: OPC: Ordinary Portland Cement Type |, OS: Crushed Oyster Shell
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