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Abstract: Based on the parameters of temperature and stone powder content, 210 cube specimens
(100 mm X 100 mm X 100 mm) of manufactured sand concrete(MSC) were designed. The physical
and mechanical properties after high temperature were tested. The mass loss rate, compressive
strength and splitting tensile strength of specimens were obtained. The degradation models of

compressive strength and splitting tensile strength after high temperature of MSC were
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established. The micro-mechanism of mechanical properties deterioration of MSC after high
temperature were investigated by X-ray diffraction (XRD) and scanning electron microscope
(SEM). The evaluation formulas of compressive strength and splitting tensile strength of MSC
after high temperature based on the maximum fire temperature and mass loss rate were put
forward. The results indicate that with the increase of temperature, the surface color of MSC
specimens change from gray to reddish brown, and finally to gray. Temperature crevice and
spalling arise on the surface of the specimen under high temperature. The mass loss rate of the
The compressive
The

compressive strength and splitting tensile strength of the MSC specimens firstly increase, then

specimen increases significantly with the increase of stone powder content.

strength and splitting tensile strength of concrete decrease with temperature rise.

decrease when the stone powder content is increased, and the concrete strength goes for a
maximum when the content of stone powder reaches 10% (mass fraction). The deterioration
model of compressive strength and splitting tensile strength of MSC after high temperature based
on the measured results has good fitting degree. The amount of hydration products of MSC such
as ettringite and calcium hydroxide can be promoted by adding stone powder. The cement hydrate
dehydrates and decomposes in MSC, which makes the internal cracks and pores of concrete
increase after high temperature of 700 °C.

Key words: manufactured sand concrete; high temperature; stone powder content; strength; mi-
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Tab.1 Physical Properties of Manufactured Sand

MEE | FWERE/ | BB/ | W | RS | G
A | (kgem ®) | (kgem ®) | (g kg D | b5/% | ®/%
2.75 2 692 1570 0.9 12.5 2.5
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Tab.2 Mix Proportions of MSC
BMEHE/ (kg » m™*)
Kok & ak | A | KR
MS40-0% 0.38 | 165 | 434 [759.00 0.00 |1092] 6.21

WSS | KK

MS40-5% | 0.38 | 165 | 434 |721.05| 37.95|1092| 6.21

MS40-10% | 0.38 | 165 | 434 {683.10| 75.90 |1092| 6.21

MS40-15% | 0.38 | 165 | 434 |645.15| 113.85 |1 092| 6.21

MS40-20% | 0.38 | 165 | 434 {607.20| 151.80 |1 092| 6.21
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Fig. 3 Appearance of Specimen After High Temperature
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Tab.3 Analysis Results of Degradation Model of
Strength of MSC After High Temperature
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After Elevated Temperature
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