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Crack Characteristics of Continuous Composite Beams of
Partially Filled Concrete-Steel Box
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Abstract; Static loading tests were carried out on 5 partially filled concrete-steel continuous composite beams
to study the cracking and development characteristics of cracks under the action of composite beams negative
bending moment. According to the test results and theoretical analysis, the effects of force ratio and stud spac-
ing on the crack characteristics of partially filled concrete-steel box continuous composite beams were compre-
hensively considered, and the experimental value of the crack width in the negative bending moment area was
compared with the calculated value of various literatures. The results show that the force ratio greatly influ-
ences on the maximum cracks width; and studs can cause secondary cracks. The force ratio and the stud spac-
ing should be taken as important parameters for calculating the maximum crack width in the bearing area of
partially filled concrete-steel box composite beams.
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Tab.1 Parameters of continuous beam specimen

BH PFSCBI PFSCB2 PFSCB3 PFSCB4 PFSCB5
7 X R R/ V6 1.0 1.5 2.0 1.5 1.5
Bt By v e 1. 00 1. 00 1.00 0. 50 0.75
p/mm 91.0 81.0 75.0 166. 6 107.0

2 MM R EER

Tab. 2 Steel material performances

24 PR Fh 2 h/mm E./GPa f</MPa fyv/MPa
2\ 1] BN 7 HRB400 12 200 607 435
15 1) 40 7 HPB300 8 200 471 315

P 1 Q235 6 206 400 270
AR 2 Q235 10 206 405 282

F 3 REELAORARMER

Tab. 3 Concrete material performances

ey S (BAURSEE )/ MPa S CRUR N BLTR BE 1) /MPa

28 d T 5 28 d 2 g
PFSCB1 43.67 51.29 41.59 44,38
PFSCB2 43.35 52.27 41.69 47.50
PFSCB3 43.56 52.09 43.54 47.39
PFSCB4 44. 66 49. 62 42.58 44. 83
PFSCB5 44,78 50. 58 41.29 45,54
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Fig. 2 Loading device of specimen Fig. 3 Deflection measurements of

continuous composite beams (unit; mm)
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Fig. 4 Loading device of specimen Fig.5 Arrangement of strain measuring points for
concrete panel (unit; mm) reinforcement of concrete flange (unit; mm)
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Fig. 7 Crack distributions of test beams
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Fig. 8 Load-crack relationship of test beams
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Tab. 4 Calculated values and experimental results of cracking-moment

iR 56 3 f./MPa o/ MPa M, /kN « m M'../kN « m M. /M.
PFSCBI1 2.45 2.918 78.13 73.13 1. 07
PFSCB2 2.45 2.927 80. 52 78.02 1.03
PFSCB3 2.45 2.947 81.69 81.63 1. 00
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Tab.5 Crack characteristics value of every test beam

i 5 R P/kN [/mm w/mm

PEFSCB1 0.167 120 104. 2 0. 46

PFSCB2 0. 259 139 96. 25 0. 44

PFSCB3 0. 335 160 98. 75 0. 34
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Fig. 10 Load-crack width
comparison of PFSCB1-PFSCB3
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Fig. 11 Shear-span area of continuous beam
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Tab. 6 Influence of stud spacing on crack distribution and average crack spacing

ik 16 p/mm r./mm [/mm
PFSCB2 81.0 770.0 96. 2
PEFSCB5 107.0 900. 9 128.7
PEFSCB4 166. 6 987.0 141.6
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Tab. 7 Crack widths of test beams when P=0. 8P,

iR g @o.5P, /mm w, /mm w>/mm @o.sp, /w wo.sp, /w:
PFSCBI1 0.18 0. 20 0. 28 0.90 0. 64
PFSCB2 0. 20 0.18 0.34 1.11 0.58
PFSCB3 0.10 0.11 0. 26 0.91 0. 38
PEFSCB4 0. 10 0.13 0. 26 0.78 0. 38
PEFSCB5 0.18 0.17 0.32 1. 06 0. 56
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*8 P=0.8P, nik 5 R LE VT
Tab.8 Crack widths of test beams when P=0. 8P,

lﬁgﬁ% wp/mm wi /mm w2 /mm w[,/wl wyp /wz
PFSCBI1 0.24 0.27 0. 40 0. 89 0. 60
PEFSCB2 0.22 0. 24 0.45 0.92 0.49
PFSCB3 0. 14 0. 20 0.43 0. 70 0.33
PFSCB4 0.12 0.18 0. 36 0.67 0.33
PFSCB5 0. 20 0.22 0.42 0.91 0.48

T HAA S S R I R BE TR AT X L. A TR SRR B 1 R S G BRI AR AR TR XS L ik 9
PR, 229 T iws 5 s 500N ER S IR BE L iE LR 41 G R AE 0. 8P, 5 P, i 855 9T 1) e K AL 4% T8 1
R ;00 5 oo 2098 R TIREE LS G RAE 0. 8P, 5 P, fif R 5F 9N 1Y fie R 2L 4% Wi B2 115 1A
£9 A RIEAIREE T LA & R EARREGETIE X L
Tab. 9 Comparison of flange crack width of continuous composite
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