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Analysis of Crack Resistance of Partially Filled Concrete
Steel Box Continuous Composite Beams
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Abstract:  Aiming at the crack control problem of partially filled concrete steel box continuous composite
beams, the research on the crack resistance of ultra-high performance concrete (UHPC) flange-partially filled
concrete steel box continuous composite beams is carried out, and a new way of this composite beam crack con-
trol is discussed. Through the test of three partially filled concrete steel box continuous composite beams, the
deflection, slippage and crack characteristics are obtained. Based on ABAQUS software, a finite element anal-
ysis model of partially filled concrete steel box continuous composite beam is established. The influence of key
parameters of the UHPC flange-partially filled concrete steel box continuous composite beam on the mechanical
performance is analyzed. The results show that the use of UHPC flange in the negative bending moment zone
can significantly improve the crack resistance of the composite beam; when the length of UHPC flange in the
negative bending moment zone is 0. 3 the span and the thickness is 1/3 of the total thickness of the flange, the
requirements of crack control is satisfied, and it is economical and reasonable; by comparison with normal con-
crete, high strain strengthened UHPC initial cracked load increases by 2. 3 times, and the crack-observed load

increases by 7. 6 times.
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Tab.1 Parameters of 3 NC flange continuous composite beam specimens

A5 o/ % W 5 A1 E B X 7 L L)

n s/mm
PFSCB1 1.0 1X11912@96 1.0 34 91.0
PFSCB2 1.5 I1X11012@96+1X6¢9 12@192 1.0 37 83.3
PFSCB3 2.0 2X11012@96 1.0 41 75.0
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Fig. 1 Structure of NC flange continuous composite beam (unit; mm)
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Tab. 2 Mechanical properties of concrete

N L fonlMle
28 d 2 56 B 28 d 2 56
PFSCB1 43.67 51. 29 44, 38 41.59
PFSCB2 43. 35 52. 27 47.50 41.69
PFSCB3 43.56 52.09 47. 39 43.54
23 WA ABORRR
Tab.3 Mechanical properties of steel
2 RS2 D/mm h/mm E./GPa fy/MPa fu/MPa
2 1) B HRB400 12 — 200 435 607
T 1) 50 HPB300 8 — 200 315 471
Q235 — 4 206 270 346
AR Q235 — 6 206 270 400
Q235 — 10 206 282 405
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Fig. 5 UHPC constitutive relationship curves
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PFSCBI1 120.4 117.2 2.7 820.0 789.2 3.9 1. 15 1.21 0
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thickness variation
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