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Mechanical properties of truss concrete composite beam
preslressed encased with circular steel tubes
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(1. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China;2. Department of Materials

Engineering. J ilin Technology College of Electronic Information, Jilin 132021, China )

Abstract: A truss concrete composite free-supported beam prestressed encased with 4 circular steel
tubes was tested and its curve of load-deflection at mid span, the bending loading capacity, the
distribution and development of the cracks were obtained. The results showed that the pure bending
region of the beam accords with the plane section assumption from loading to failure, and the average
crack spacing depends on the external diameter of the bottom chord tube and the ratio of the sum of
the section areas of the two bottom chord tubes to the effective tensile concrete area. The formulas for
the bending loading capacity, the stiffness, and the crack width which are in good agreement with the
test results of the beam were presented.
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Table 1 Mechanical properties of steel tube
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Table 2 Schedule of information of test beams
- o ToXmE AT FHERT  FARTZEN RELEPE RELEXZ BN
do X to doXity  diXn dy Xtz BTN S35 /mm FEX ¥ € Ap
B—1 45X3.5 70X3.5  38X4 42X 6 10¢5 25 0.21 0.49
B—2 45X3.5 60X3.5  38%4 426 1245 25 0.21 0.59
B—3 45X3.5 63.5X5  38X4 426 1245 25 0.27 0.49
B—4 45X3.5 70X3.5  38X4 42X 6 14$5 25 0.26 0.57
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Fig. 1 Construction detail of steel truss and composite beam
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Fig. 2 Distribution of strain gauge
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Fig. 3 Failure characteristic of concrete in test beam
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Table 3  Test results of cracking load and ultimate load

6 g P../kN P'./kN P./kN
B—1 60 70 290
B—2 90 60 320
B—3 85 130 380
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Fig. 5 Distribution of strain along the section of

test beams
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Table 4 Comparison between the test results of flexural

carrying capacity and the calculated one

eon M1 M2 M, M,
R 7
(kN+m) (kN+m) (kN-+m) (kN *» m)
B—1 87.5 196. 2 313.7 330. 6
B—2 84.1 203.2 327.4 364.8
B—3 88.9 254.9 423.8 433.2
B—4 87.5 244. 1 381.6 399
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Table 5 Comparison between the test results of deflection

at mid-span f' and the calculated one f°

g B B..:

B—1 8. 47X 10

f¢/mm  f*/mm

2.66>X10% 23.7 24.5
B—2 8.47X10" 2.48X10" 23.6 25.3
B—3 8.47X10" 3.09X10" 25.1 28.1

B—4 8.47X10% 2.96X10% 24.2 26.5
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Table 6 Comparison between the calculated crack

width and the tested one
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mm /mm /mm /mm /mm /mm

B—1 201.5 189 0.28 0. 25 0. 49 0. 45
B—2 191.7 196 0.31 0.21 0. 46 0.41
B—3 158.4 168 0.25 0.23 0. 34 0.31

B—4 179.3 190 0.27 0.22 0.42 0. 38
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