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Compressive Strength and
Autogenous Shrinkage Properties of
Cement Paste Containing Ground Oyster Shell
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Abstract

This research aims to study the compressive strength and autogenous shrinkage properties
of cement paste containing ground oyster shell. The cement was replaced with ground oyster shell
(GOS) at 0, 10, 20, 30 and 40 % by the weight of the binder has its proportion of water to binder
ratio (W/B) controlled at 0.30. In the experiment, the compressive strength and autogenous
shrinkage of the cement paste. The result showed that the compressive strength of the cement
paste which replaced cement with of GOS at the proportion of 10 % by the weight of the binder
had compressive strength similar to control cement paste (OPC100) at 90 days and a decrease in
compressive strengths upon increased addition of GOS at the proportion of 20, 30 and 40 % by the
weight of the binder, respectively. For autogenous shrinkage, it appears that the cement paste
replaced by GOS had higher rates of shrinkage than that cement paste (OPC100), and the values of

shrinkage was higher at higher level of GOS replacement.
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A1919% 1 Mixture proportions

, SovazmMIunuil
GOIIAGHY W/B

OPC GOS
OPC100 100 - 0.30
OPC90GOS10 90 10 0.30
OPC80GOS20 80 20 0.30
OPC70GOS30 70 30 0.30
OPC60GOS40 60 40 0.30

OPC = ordinary Portland cement type |, GOS =

ground oyster shell
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C191 [15]
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size, dsp (M) | (cm/g)
OPC 3.15 16.50 3,400
GOS 2.59 60.53 1,200
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Chemical properties OPC | GOS

Silicon dioxide (SiO,) 20.8 | 4.31
~ | Aluminum oxide (ALOS) | 55 | 1.17
% Ferric oxide (Fe,05) 3.16 | 0.40
% Calcium oxide (Ca0) 64.97| 48.85
§ Magnesium oxide (MgO) | 1.06 | 0.99
7’3 Potassium oxide (K,0) 0.55 | 0.14
£/ sodium oxide (Na,0) | 0.08 | 0.87
S Sulfur trioxide (SO5) 296 | 0.62

Loss on ignition (L O 1) 1.4 | 42.65
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wwueelpiiflsaifintuetnenaiiouieny 28 Yu
Mntunsueivesiuudinaiiutusgiadn o
aufiseny 90 Yu oraidum sz Buudinadinld
\WasnmesuNIsHUALMUTIYUT A UELTnng
Waiaealugiseesuroutiat yilvduud
wagdumunsiadalddesriliiinnsnasa
wuvesladiannluiiaegiu [18] Faaenados

AUNUIILYDI Barr kagAny [19] FINUIINITHA

759

AavesnounInldgunUasduiusiuaudy
duinsuavenumgivesannizindes lagllAnis

U A

X ' < @
e inTuegTInInelueny 100 U uagay
LY} 1 % d 1 1Y} =3
NARNIBYINTT 9 LUBD1ZUINNIT 100 U TngazLity
1TAi15p8aLn1sUARILUUe DA AN dVD AT LUUR
& o X oA A v PN a
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f15199 4 wananisiUSeuLisuan
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Uasanaunuseinnil 1 (OPC100) Lasdiauumman
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FaunuiyuBiudmeludonnesunasuun (GOS)
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SavaznsnaalndiAestuiosinnisunuiisae
Wasnuesunssuuntlidsmansynusielasiadng
vpalnsanelumasuintn lnen1suadiuuvesla
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Ty uazawSeudsuiudiuudmadaiuauuds  ualdaiuisaunsnasadnlulugesinesening

Famdmadnaufonveswssuuainisuediann  Yudwudls vililassaianglulivuuiu uay

v
o =

71 WewNas ey UNISHUALUTAINNALLD YN WsanglunnIu MsradaFedlA LYY

Wogndyudiuud Juilieuniaveduionuiesy

M15197 4 WiguiflguAnsvadiluueelniilleavesdiuuinadndaununyudiuiieiuionesunssy

Un (GOS) AududmasnfiyuduwusiduiangUszauiiesaginfes (OPC100)

Specimen Autogeneous Shrinkage (x10°®) - % of OPC100 SEM. (x10°)
OPC100 1382 (100) 6.918
OPC90G0OS10 1400 (101) 8.836
OPC80G0S20 1520 (110) 6.224
OPC70GOS30 1541 (112) 7.557
OPC60GOS40 1557 (113) 8.112

savlupeduiusn Ao An1suafmuuvesladiduavesduuinadiiony 90 Ju, luaadu () aeduniiides

o))}

8 dnndnresnIafkuueslaiideavesduudnas WewSeuiisududuudmadniiyudiuudidu

TanUszauiiigsagnaifien (OPC100), Apdul 3 Ao AIUAAIALARDUNINTFIUYDIRAIBE1S (standard

error of measurement, S.E.M.) @afmualiiinnndt 0.01 % vesriady AasRTgIL ASTM C490 [17]

3.4 Mmywseiaadunulunisugdn fiaduns Aovdudununiswdnd A1ldane 3.57
nsanwaudululalunsildenvesunssy v TngAnainalivtieas 3 un) [20] luvesd
un (GOS) alasiunisimmaunuyudiuud  YudwudUedauausiussani 1 fedisedszana
Yasauaususziand 1 (OPC) ursdiu Tudiuus 2.93 ymsenlaniy (51A1Na19 &l LieU Aue1ey
Wwadludmnsidiuseasay 10, 20, 30, 40 way 50 W/, 2560) Fatunsiddenvesunasuun Sady

Tnsuminvesiaguszau lnadioandesiet  Jaaniadenlunisdiunldiluiaanaunuy

msadunulumswdnaeunin 1 gnuiaduns  Yuduud deuenainazanunsauszvdandsany
[AeunIn A.8 (STRENGTH 350 An./as.wu. 53U uazandasmsnudsuindendiinannszuiunis
N3INTEUBN Y130 400 N/msou. JUgnuian)] de  wEayuBuudlagnsaudd anunsausendaiunu
wandlunseil 5 wuimslidenvesunsuun lunisuanaeuninaslédnse

(GOS) FeiisrAUszuanlansuay 0.06 UM (Ha

wasn1suaasnesluian 60 Wil Uminiiua 5. aguna
15 60.7 Alansy Tonasarulain 231.3 1ad 5.1 Wasnuesunesuua (GOS) ldaunsa
nszwalniln 5.31 woud vuranualaLdnnii 5 YIYLTIN1TABAINTUAULALNITABAIFANIE VD
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Fuudmadliiity Teodlefiunisunuiisesas
10, 20, 30 waw 40 InethmtinvesianUsyau a
dwalwszeznalunisnesisudulaz sz o
aninevesdudinaiasldnanfutuogsdaay
AINAIAU

5.2 Fudinaddaunuiyudiudsoe
Waenweewnesuun (GOS) lilaunsagaeriiumas

1Y [ o v W

Suusesalalaefisovas 10 Warddalndifss
fududimadaueunniian uagidssaazian
ananilotfiunisunuiifosas 20, 30 uaz 40
AIUAIAU

5.3 Bludiwaddsunuiiyuduudseiudenes
195UUA (GOS) ldanusalunisyisannisnmen

LUV HuavaaRLUUMNER LR taardAIns

vafAfutwdntes Weiiunsunuiifesas 10,
20, 30 ag 30 AIUaI6U

5.4 USu1an1s g Udone s unasuun
(GOS) tuTannaunuiimnzausionislday fo
Yovar 10 lngtmiinvestaguszau iiesaind

1o v w

wunltfuenindadailndiAssdudimadaiuay
(OPC100) 1918715131 90 Fu
55n15ldiUdenvieguesuun (GOS)
AWMLY UBIUAUIEIY demavinlisunuaily
NSHARADUNTNANAY 5ﬂﬁgﬁgﬂa’]M’]iﬂa®{]mM’lﬁ’]u
danndeuiiAnanuesluguvy uazantyvidu
dunndeuiiiinannszurumssdnyudiuudasld

dnee

M99 5 Tasgrivsnaunulun1suanneunin 1 gnuieniung

Specimen Mix proportions (kg/m?) [kg. (Baht/kg.)] :

OPC GOS Fine Agg. Coarse Agg. Baht / m
OPC100 420 (2.69) - 827 (0.31) 1,455 (0.37) 1,924.52
OPC90G0OS10 378 (2.69) 42 (0.06) 827 (0.31) 1,455 (0.37) 1,814.06
OPC80G0OS20 336 (2.69) 84 (0.06) 827 (0.31) 1,455 (0.37) 1,703.60
OPC70G0OS30 294 (2.69) 126 (0.06) 827 (0.31) 1,455 (0.37) 1,593.14
OPC60G0OS40 252 (2.69) 168 (0.06) 827 (0.31) 1,455 (0.37) 1,482.68
OPC50G0OS50 210 (2.69) 210 (0.06) 827 (0.31) 1,455 (0.37) 1,372.22

OPC = ordinary Portland cement type I, GOS = ground oyster shell

5. AnAnIINUIZNA
ﬂ1ﬁ%’8ﬂ%ﬂﬁlé’%’umiaﬁ’uauuwﬂixmm
1A59N15798 USELaNSusuUseanuUA LAY Usean
Yeuuseunm 2559 nnuminenaemnaluladsiy
WIAaA3ITY wazvevauAn @1913AINTINLEE

g1aenAluladgnainnIsukarnITIANIg

URINY1aULNALULAT S TLIARASITY MdeLie
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