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ABSTRACT

Concrete is a material widely used in civil engineering in the past. The design of
reinforced concrete structures with the requirements of the concrete is the same way. Although the
environment is different. Concrete structures in the harsh environment shortened lifespan. Bringing
concrete used in construction should take into consideration the durability of concrete and concrete
environment will have to face. The concrete used was effective throughout the lifetime required. It

also reduces the cost of maintenance. And future repairs.

This research was aimed to study the durability properties of concrete were tested
Portland cement Type 1 (OPCI1) as follows OPC1 with added and replaced strength enhancing
mineral admixture of 5.5%, 6.5% and 7.5%by weight.

The results of this study revealed that the drying shrinkage of the mortar containing
strength enhancing mineral admixture was lesser than that of OPC1 mortar, and the carbonation of
the concrete with strength enhancing mineral admixture addition was lesser than that of OPCI
concrete whereas, the concrete with partial replacement strength enhancing mineral admixture was
higher. In addition, the resistance to chloride penetration of the concrete containing strength
enhancing mineral admixture was higher than that of OPC1 concrete. Moreover, the more strength
enhancing mineral admixture was mixed, the higher the resistance of penetration of chloride was
found. The expansion in sodium sulfate solution of the mortar contained strength enhancing mineral

admixture addition was not different to that of OPC1 mortar while the mortar with partial
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replacement was lesser. Finally, the weight loss in magnesium sulfate solution of mortar containing

strength enhancing mineral admixture was lesser than that of OPC1 mortar.

Keywords: strength enhancing mineral admixture, drying shrinkage, carbonation, resistance to

chloride penetration, sulfate resistance
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3 o o Y o
ﬂ]’iNﬁ 1 NMINAa (%) GUEJ\W]’J’E)EJNiJ’élﬁﬁWﬁiuﬂWﬁﬂﬂﬁﬂﬂﬂﬁﬁﬂﬁ’JLLUULLﬁIQ

. 1R Ne NI (F1)
dadrundu
0 3 5 7 14 21 42 56 91

MC1 0.000 0.016 0.032 0.05 0.065 0.075 0.093 0.103 0.112
MCIFA30 0.000 0.011 0.026 0.031 0.043 0.052 0.059 0.064 0.066
MC1 5.5Ad 0.000 0.014 0.029 0.046 0.061 0.07 0.083 0.085 0.091
MC1 6.5Ad 0.000 0.014 0.026 0.042 0.057 0.068 0.077 0.082 0.087
MC1 7.5Ad 0.000 0.012 0.025 0.038 0.053 0.063 0.071 0.075 0.079
MCI 5.5Re 0.000 0.016 0.031 0.049 0.066 0.078 0.091 0.093 0.097
MCI 6.5Re 0.000 0.016 0.031 0.048 0.067 0.08 0.094 0.097 0.1
MCI 7.5Re 0.000 0.016 0.027 0.053 0.068 0.081 0.086 0.09 0.092
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ANVAN(NY.) ANVANNY.) ANUAN(NY.) ANUAN(NY.)
CC1 4.1 8.2 4 6.9
CC1FA30 8.4 10.7 6.5 8.6
CC15.5Ad 1.8 4.6 1.6 4.2
CC16.5Ad 2.5 4.6 2.4 43
CC17.5Ad 32 72 3.1 6.1
CC1 5.5Re 47 8.2 4.4 7
CC1 6.5Re 5.6 9.6 52 72
CC1 7.5Re 6.2 9.6 6 7.5




HNARNUIN A

snanszua il varuumanedaneunin



ms1ei 1 Bnanszua i @aoud)) Alnaruunsdedunounianasa 6 Falua

z6

dadIune nszua lilih (gaoui)) sEAUMIUNINFUARD 150
CCl 2,401 Yarunang

CCIFA30 1,430 i

CC15.5Ad 1,462 i

CC1 6.5Ad 1,300 3

CC17.5Ad 1,137 3

CC1 5.5Re 1,747 i

CC1 6.5Re 1,530 3

CCl1 7.5Re 1,246 1
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0 14 28 56 91 140 196 252 308 364 420

MCl 0.00 0.19 0.36 0.59 0.82 1.08 137 1.67 1.99 2.37 2.79
MCS 0.00 0.10 0.19 0.36 0.53 0.70 0.89 1.08 1.14 123 135
MCIFA30 0.00 0.11 0.22 0.37 0.54 0.70 0.88 1.02 1.10 1.20 1.30
MC1 5.5Ad 0.00 0.11 0.23 0.45 0.62 0.91 1.22 151 1.89 2.40 2.70
MC1 6.5Ad 0.00 0.11 0.24 0.43 0.60 0.89 1.22 1.58 1.91 2.49 2.81
MC17.5Ad 0.00 0.14 0.25 0.47 0.64 0.95 1.28 1.60 1.96 2.63 2.96
MC1 5.5Re 0.00 0.12 0.25 0.48 0.67 0.89 1.13 1.40 155 1.71 1.93
MC1 6.5Re 0.00 0.13 0.25 0.53 0.70 0.91 1.13 1.36 1.50 1.65 1.84

MC17.5Re 0.00 0.19 0.39 0.64 0.88 1.07 1.30 1.43 1.53 1.61 1.79
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AIDYNUDINT
0 14 28 56 91 140 196 252 308 364 420
MC1 0.000 0.442 0.653 0.934 1.356 1.908 2.506 2.715 2.998 3.211 3.412
MC5 0.000 0.325 0.574 0.837 1.185 1.515 1.853 2315 2.781 2913 3.211
MCI1FA30 0.000 0.491 0.693 0.802 1.188 1.495 1.832 2.483 2.985 3.345 3.586
MC1 5.5Ad 0.000 0.474 0.704 0.967 1.296 1.853 2.451 2.697 2.845 2.916 3.048
MC1 6.5Ad 0.000 0.443 0.674 0.861 1.195 1.863 2.538 2.742 2.869 2.898 2.956
MCI1 7.5Ad 0.000 0.462 0.694 0.901 1.298 1.907 2.593 2.763 2.878 2.909 2.967
MC1 5.5Re 0.000 0.476 0.709 0.932 1.300 1.704 2.134 2.453 2.754 2.923 3.112
MC1 6.5Re 0.000 0.456 0.680 0.864 1.288 1.686 2.099 2.352 2.677 3.003 3.209
MC1 7.5Re 0.000 0.703 0.941 1.149 1.477 1.866 2.282 2.432 2.764 3.101 3.302
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Abstract

This research was aimed to study drying shriakage,
carbonation and sulfate resistance of congrete containing
chemical compound.-The chermical compound was used: to
add and partial replacement of 5.5, 6.5 and 7.5% by weight m
Portland cement type 1 (OPC). The study found that deying
shrincage of mortar containing chemical compound was lesser
than that of OPC mortar. The carbonatlon of. concrete
contained chemical compeund addition was lesser than that

Tuladle
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of OPC concrete whereas concrete with partial replaced was
higher. Furthermore, the expansion in sodium sulfate solution
of mortar contained chemical compound addition was ne
different to that of OPC mortar, while mortar with partial
replacement was lesser. Finally, the weight loss in magnesium
sulfate solution of mortar conwnl.ng chemical compound was
lesser than that of OPC mortar.

Keywords: chemical cempound, drying shrinkage, carbonation,
sulfate resistance.
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