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Study on Fire Behavior of Steel Truss Assembled Waffle Slab

XIE Qun', ZHANG Shoushuo', LIN Minggiang', XUE Song’
(1. School of Civil Engineering and Architecture, University of Jinan, Jinan 250022, China;
2. Auditing Bureau of Juxian, Rizhao 276500, China)

Abstract: A new type of assembled walffle slab system consisted of steel truss, foamed concrete
block, concrete rib and cast-in-situ concrete layer was proposed in order to meet the increasing require-
ment of prefabricated building. The orthogonal steel trusses which is connected at the cross joint by
special bolts could be assembled to form reinforcing bar system. Precast foamed concrete blocks were
arranged between adjacent trusses as filling materials with the function of heat insulation. There is
steel bar mesh on the top of both trusses and foamed concrete block, and self-compact concrete would
be cast for rib and top concrete layer. A specific formwork system composed of recycled aluminum al-
loy strips was also developed to adapt the construction of the slab system. Such waffle slab system is
characterized by low self-weight, high strength and convenient assembly. In order to investigate the

fire behavior of this type of slab, a test was carried out on two slabs with different compartment and
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different restraint type exposed to natural fire. The temperature field distribution of steel and concrete

and crack pattern was studied. The experiment results showed that there was no obvious damage on

slab surface after two-hour fire exposure and no spalling or bond failure of foamed concrete block oc-

curred. The post-fire behavior of such slab system could meet the requirement of current fire code.

The temperature field along the height of rib presented typically nonlinear distribution. The closer to

slab bottom, the greater the temperature gradient was. There was temperature lag in the concrete and

steel compared to the temperature development of furnace. The ABAQUS software was used to estab-

lish the temperature model of slab. The simulation result indicated a good agreement with the experi-

mental data which verified its effectiveness in temperature prediction and the FE model could provide

technical guidance for the fire performance analysis of this type of steel truss assembled waffle slab sys-

tem.

Keywords: steel truss; walffle slab; foamed concrete block; nature fire; temperature field; ABAQUS
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Table 1 Mechanical properties of reinforcing steel
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Thermocouple location for each tested waffle slabs
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