2101499 Civil Engineering Project

Un1sAnwn 2566

n1suszgndldnszandniuaziudenvieenaunuiagussndiuunluaulaseeaing

Application of animal bones and shells as substitutes for cement in structural works
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Abstract

Cement is an essential material in construction for the
development of countries. However, the process of cement

production releases large amount of carbon dioxide gas,

contributing to global warming, a major issue facing humanity at
present. We thus propose reducing cement usage by finding
alternative materials, according to the concept of “Green
Building”. The alternative materials chosen are animal bones
and cockle shells, which are byproducts of consumption and
contain calcium carbonate, a primary component in cement
clinker. This research aims to study the properties of cement
mixed with animal bones or cockle shells. Mortar samples are
tested for compressive strength and modulus of rupture at 3, 7,
and 28 days to examine the properties of cementitious materials
with various proportions of animal bones and cockle. The
reduction in carbon dioxide emissions from using these
alternative materials is also compared to those from using
ordinary portland cement. Furthermore, the test results are
evaluated for the suitability of cementitious materials containing
animal bones and cockle shells for various structural
applications. In conclusion, animal bones are not suitable as a
substitute for cement, while cockle shells are suitable as a

substitute for cement.

Keywords: alternative cement materials, cockle shells, animal

bones
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panlasundn Andiy 90% vasiwnin@iuud

uwndiIngiu (% weight)
Ca0 Auulaviudonas 60 - 67
SiO, AumvsoRumuile? 1-25
waSAUAIL
ALO; fusvisenumilen 3-8
wasAUAIL
Fe,0; uswan visedauas 05-6
ponlunos
nsviufisen (% weight)
Fudiu miansuleive@iumg -
(CaSOax2H,0)
Na,O + K,O 5116i7maswﬁﬁw@ﬁ%mﬁué’a 05-03
pnlan agyililassadnauans
iesannisnmuenefinnuiaze
Free Lime | CaO #ivihufjisendueenlenausli -
(Ca0) | amysnl awvhuUfisenduthaends
msudein ildAansuanin
MgO vaeuduyuiiaunsdau fivdess | 0.1-55
RS mdimsulaiarly
Hensuenim
TiO, - 0.1-04
P,Os - 0.1-02
SO, waeuduyuda (C,S) 1-3
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oo | @uue- | [nsven|wWaen | dried
a1y o e | TR | Absorption
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- (3w | . o . 0.3 %(n3w)
Waenves) (n3w) | (n33) | (AS3)
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(nAIuAN)
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* Oven dried sand fi® Graded standard sand anu
specification ASTM C778%!
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1 Unfi (yan1uAw) 219 232 296
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