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Abstract

The aim of this study was to investigate the properties of self-compacting concrete containing municipal waste
incineration ash as a substitute for sand (weight percentages of 5, 10 and 15%) and fly ash as a substitute for cement
(weight percentages of 10, 20 and 30%). The properties of fresh concrete including permeability, filling, fluidity,
workability and stability and the properties of hardened concrete including compressive strength, flexural strength,
tensile strength, volumetric water absorption, capillary water absorption, ultrasonic pulse velocity and scanning elec-
tron microscope images were investigated. The results showed that adding bottom ash up to 5% by weight of sand and
fly ash up to 30% by weight of cement compared to the control sample improved the properties of hardened concrete,
and higher percentages reduced these properties.The life cycle assessment of these designs was examined and the
results indicated that adding buttom ash and fly ash in any amount reduces the amount of CO, production. Adding but-

tom ash reduces the amount of NO , PM, , and SO, produced, and the amount of lead and volatile organic compounds

10°
produced is also reduced by adding fly ash. Also, adding incinerator ash and fly ash in any amount in the concrete
production process reduces the amount of energy consumed and the amount of global warming produced, and has a
positive environmental effect.
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Table 1. Results of the XRF test of the Cement, sand, BA, FA, GGBFS and silica fume

Chemical compo- Cement Sand BA FA GGBFS Silica Fume
nents (%) (%) (%) (%) (%) (%)
SiO2 18.02 64.2 23.01 84.98 36 95
A1203 3.53 13.12 5.38 5.46 15.4 1.5
CaO 65.4 7.27 37.687 2.38 38 -
FeZO3 3.92 4 5.197 2.84 1.1 0.8
MgO 3.2 3.1 3.129 04 8.5 1.45
KZO 0.68 2.9 1.463 1.91 0.4 -
NaZO 1.1 3.18 6.081 0.044 0.3 -
SO3 3.2 1.51 1.44 0.6 0.28 -
TiO2 0.35 0.54 1.191 0.6 - -
PZO5 0.15 0.06 4.628 0.1 - -

Cl 0.01 0.06 1.614 0.11 0.02 -
L.O.l 0.44 0.06 1.18 0.576 - 1.25
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