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Secondary Beam Arrangement and Acoustic Emission
Damage Analysis of Composite Floors under Fire
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Abstract ; The influence of different secondary beam arrangement modes on the acoustic emission
damage degree of composite floor is studied to determine the variation rules and relations of acous-
tic emission during the destruction process of composite floor,and to deduce the internal damage
degree and ultimate bearing state of composite floor. The full-scale test of two steel-concrete com-
posite floor covers (CS1,CS2) was carried out,and the test parameters, acoustic emission arrange-
ment and test phenomena were described. The acoustic emission characteristics of different second-
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ary beam arrangements of composite floor was analyzed by the acoustic emission characteristic pa-
rameters ,cumulative count,event rate and b value-Energy,combined with experimental phenome-
na. There are several 45° oblique cracks on the CS1 and CS2 plates, and the classic yield line mod-
el is formed. The residual deformation degree of CS1 and CS2 is about 46% and 33% at the time
of the ceasefire ;the impact peak signal and signal activity in CS2 during temperature rise was sig-
nificantly smaller than CS1,CS2 is more favorable for the bearing of the combined floor;the cu-
mulative count shows different trends in different stages of the fire test,and the difference between
the expansion rate of the secondary beam and the concrete slab has a greater impact on the acoustic
emission signal. The acoustic emission impact signal can reflect the internal force change process
of the combined floor,but the number of impacts cannot be used to determine the unfavorable po-
sition and damage severity of the combined floor damage;the different secondary beam arrange-
ment has greater influence on the internal damage of the composite floor,the secondary beam ar-
rangement of CS1 is unfavorable to the bearing performance of the combined floor ;b value and en-
ergy change have certain regularity , which can truly reflect and judge the extent of crack develop-

ment and internal damage of concrete slab.

Key words:: fire test;composite floor;secondary beam ;acoustic emission;damage analysis
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Table 1 Design parameters of composite floor

M fan/ S/ E/S f w/ 5/
%% MPa MPa GPa  MPa % %

CS1  42.51 430 205 595 1.94  19.1

CS2  44.57 440 205 605 2.25 18.9
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Acoustic emission sensor and acquisition

system parameter setting
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Fig.4 Phenomenon in composite floor test
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