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Tensile Properties of Steel Rebars Spliced by
Grout-filled Splice Sleeve after Exposure to
Elevated Temperatures
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Abstract ; Tensile properties of steel rebars spliced by grout-filled splice sleeve after exposed to

fires are studied via model tests to provide references for assess structural behavior of fire damaged

precast reinforced concrete structures including grout-filled splice sleeves. Five test specimens, with

25mm diameter rebar, are processed in identical technology and divided into three groups. First

group is control group and consist of just one specimen which is not heated. Second and third

group consist of two specimens that are heated in furnace for 15 and 25 minutes respectively under

ISO 834 standard fire curve, meanwhile,the temperature-time curves of grout between rebars and

sleeves are measured via thermocouples preset in grout. Subsequently, a universal testing machine
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is used to test the ultimate load bearing capacities of five specimens when the temperature of them

was lowered to room temperature. The critical temperature for identifying failure models of grout-

filled splice sleeve rebars ranged around 700 C. Based on measured ultimate load bearing capaci-

ties , the relational expression between reduction factors and maximum temperatures of grout is fit-

ted. Test results demonstrate that ultimate load bearing capacities of steel rebars spliced by grout-

filled sleeve are considerably reduced with elevated temperature of fires and the fitting formula

suggested in this paper can be referenced in quantificationally assessing behavior of fire damaged

precast reinforced concrete structures including grout-filled splice sleeves.

Key words ; grout-filled splice sleeve rebars; fire hazard;elevated temperature ; tensile properties;

precast reinforced concrete buildings
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Table 1 Material properties of ductile cast iron sleeve
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