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The Study of Cementitious Materials used in Residential Building Construction

by 3D Printing Technology

alggn saluvie!” Insalngn Awn? dnswa Fudseuns’ way Rawand §asassns’

1234 pndvrignTulys) pugImnTsumans 1 Ine 1N s sEIaNT NFUNINIUAT

*Corresponding author; E-mail address: nattha.srip@ku.th

UNANED

e AnwEuNEL TN zandmSunsTF nuluede s
3 §if oo inquszasdifioannisléfuuddaduanmandnuesnis
Uaeefgmsuoulaeenleduazdwasunisneadrsiduinsse

a A

dawndon Inelidudutanuamndnsiududund  Auidundnw
7 a4 ¥fa loun Auwmden Auuiloavunse e wazazneu éﬁagﬂ
JraneanwuuaIUNaLIUSRSIEIUAY 60%, 70% LAy 80% MUAIAU
mmfm‘fwmaa'uqﬁuauﬁﬁL%aﬂaﬁuaai’aqwga Fresh State wag
Hardened State lngldfag1mssgnuiaiuuin 50x50x50 dadiuns
WleUsziiummassauszdofiony 28 Ju lnsfiansaninasiniidesn
Foau1nndn 80 ksc n¥aumadasiimnumnzaslunisaasuriiu
voundefind 3 47 wonanddalddnuinisiasulassadraniely
AU B Uz URAR DN NAIE S ULIIT09ATL 21NRANISVIABEA
Wudrdunauiifundsvunsesazaznouludadiu 60% e
Mdsaussduiiulunannasiifuue uasdauautinianad
wnzaudwiunsldnutuesesiiant 3 3R

o o w a o

AdARy: NN 3 A6, Tanneasangedu,

o ' P

TaNNBAs19NAY,

Y o

a (3 o
FLUUM, NADAUTEAY

Abstract

This article investigates suitable mixtures for use in 3D
printing technology, with the goal of reducing the usage of
cement, which is a major contributor to carbon dioxide
emissions, and promoting environmentally responsible
construction. The mixtures are primarily composed of soil
combined with cement. Four types of soil were examined: clay,
sandy clay, sand, and silt. Each soil type was used to create
combinations with soil proportions of 60%, 70%, and 80%,
respectively. The mechanical properties of the materials were
tested in fresh and hardened states using cube specimens with
dimensions of 50x50x50 mm. The compressive strength at 28
days was evaluated, with the target strength being greater than

80 ksc. Additionally, the mixtures had to be appropriate for

extrusion through the nozzle of a 3D printer. The study also
investigated internal reinforcement structures within beams to
determine their impact on load-bearing capacity. The results
indicate that mixtures containing 60% sandy clay or silt met the
required compressive strength criteria and had mechanical

qualities suitable for use as a 3D printer mixture.

Keywords: 3D Printing, Sustainable Materials, Soil-based

Construction Materials, Cement, Compressive Strength
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