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Abstract: This research aims to study the basic properties, mechanical properties and durability of
concrete with partial replacement of cement by rubber latex and limestone powder in ordinary Portland
cement (OPC). The investigation included basic properties were normal consistency and setting time of
paste. The mechanical properties studied were compressive strength, slump and porosity of concrete
and the durability property tested was carbonation of concrete. Concrete with the replacements of rubber
latex in OPC by weight was 0.5, 1 and 1.5%, and replacements of limestone powder in OPC by weight
were 5, 10 and 15%. The water to binder ratio was 0.55. The results showed that the water requirement
of paste with rubber latex and limestone powder was higher than that of OPC paste. Additionally, the
setting time of paste with rubber latex was higher than that of OPC paste, while paste with limestone
powder was lesser when compared to that of OPC paste. The slump of concrete with rubber latex and
limestone powder was lesser than that of OPC concrete. Moreover, it was found that a partial
replacement of cement with an optimum content of rubber latex and limestone powder makes

mechanical properties including better durability properties.
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Chemical Cement Limestone
Composition (%) Powder
SiO, 19.50 0.45
Al,O4 4.97 0.05
Fe,04 3.78 0.03
CaO 65.38 55.20
MgO 1.08 0.34
SO, 2.16 <0.01
Na,O 0.22 <0.01
K>,O 0.47 0.01
LOI 2.27 43.12
Free lime 1.00 -
Blaine Air
3,250 5,210

Permeability (cmzlg)

Specific Gravity (unit) 3.12 2.69

The Journal of Industrial Technology (2022) volume 18, issue 2.

128

http://ojs.kmutnb.ac.th/index.php/joindtech



MseTIvmanalulaganavnssy (The Journal of Industrial Technology)

’

UNAMNITY

gﬂﬁ' 1 LLammwmwmﬂﬁ’]é'aga (3,500 L¥in) vad
mé,n'mgw‘ﬁmmi‘ﬂai‘mmu@?ﬂi:mwﬁ 1 fanwauadn
LTI fArdeutevyvalitoy uasliapmeanais g
Uiy lummzﬁwaﬁuguﬁé’ﬂﬁm:maaagmﬂ
Dunao AvliGuulasddnyuzadanunydl

T0um

(a)
gﬂﬁ 1 mwdmﬁﬁé‘wmﬂqo (3,500 1¥i) 2890RMNA (a) gu&fj‘muﬁﬂai‘mauﬁﬂxmﬂﬁ 1 U8z (b) WIAWL W

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2022.08.001

°uaaguﬁmu@ﬁmﬁ“um@maaakbmﬂﬁﬁnﬂ’h AN 2
RNUANUTINLITE NN TITUTTINTG 60% DRC 4
USu1ospa9ud I wins19nINTosas 61 AN NT

A a lﬂq‘ v v 1 o
#IaUS UM ENILAITHRE 60 LAZANNE TN
0.94 1 udu

10pm

(b)

M13190 2 ﬁagaﬁ%wwwaaﬁﬁmaww’lﬁuﬁswmﬁ 60% DRC

Parameters Unit Specifications Testing Results Method
Total Solids Content (TSC) % by Mass 61 (min) 61.58 ISO 124:2014
Dry Rubber Content (DRC) % by Mass 60 (min) 60.06 W-CBI-QCU-04
Based on ISO 126:2005
pH Value at 26.6 °C - 11 (max) 10.49 ISO 976:2013
KOH No. % by Mass 0.7 (max) 0.65 ISO 127:2012
Alkalinity (as ammonia on total weight) % by Mass 0.65 - 0.75 0.7 ISO 125:2011
*Non Rubber Content (NRC) % by Mass 1.7 (max) 1.53 W-CBI-QCU-20
*Alkalinity % by Mass - 1.81 W-CBI-QCU-07
(as ammonia on water phase)
*Volatile Fatty Acid Number - 0.05 0.0257 W-CBI-QCU-06 Based on
(VFA No.) ISO 506:1992
*Mechanical Stability Time (MST) sec. 650 (min) 920 ISO 35:2004
at 55% TSC
*Specific Gravity at 25 °C (SG) - 0.94 (min) 0.9448 W-CBI-QCU-48 Based on
ISO 705:1994
*Magnesium Content (Mg) ppm 40 (max) 30.25 W-CBI-QCU-46 Based on

ISO 11852:2011
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