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Tab.1 Designed parameters of samples

s | i 59 HE B
MPa

SBD—1 | 31.7 | HZMHE] ©18@360, JEMAME] @18@350, HLBY N ©8@250 | HLZAMEH SOmm, it 18@450 [KHL4%
SBD—2 | 29.7 | HZMHE] ©18@350, JEMAME] 18@440, HLBT N ©8@250 | LA SOmm, it P18@500 [HHL 4%

SBD—3 | 26.8 | HZHK4ET @P18@350, JEMAMET P18@440, HLHIAN A ©8@250 | HLZAMEH 80mm., i ®18@500 HIFL 4%
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Tab.2 Mechanical character of steel

A3k 56
MR | AR HE - - il
(mm) (mm) (mm?) JEMRRL | BLALSRIE | R (180°2a)
(MPa) | (MPa) (%)
410 500 30
34 20 80 i
360 450 27
365 595 16.5
514 30 300 o
340 515 A
— 254, 34 400 585 23
518 B
— 254, 34 380 580 22
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Fig. 3 Cross section of SBD—2
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Fig. 6 Distribution of strain plate
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Fig. 7 Load-displacement relationship of cross section at middle span
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Fig. 8 Load-strain relationship at middle span of bottom steel plate
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Fig. 9 Distribution of strain along the height of cross section at middle span
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Fig. 10 Stress-strain relationship of steel and concrete
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Fig. 11 Dimensions of cross section and distribution of strain (neutral axis in steel beam)
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Fig. 12 Dimensions of cross section and distribution of strain (neutral axis in concrete plate)
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Tab. 3 Comparison of calculated and tested results
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My My Mu Mu
Myr/Myl Mu(/Mul
(kN » m) (kN » m) (kN » m) (kN » m)
SBD—1 444, 2 416. 4 1.067 611.7 638.0 0. 959
SBD—2 392.8 403. 0 0.975 590. 1 638.0 0.923
SBD—3 450. 1 430, 3 1. 050 614.3 616.0 0.997
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Analysis of Flexural Behavior of Steel —encased
Concrete Composite Beams

SHI Qiyin', MA Bo', LI AiQun®
(1. Faculty of Science, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. Key Lab of RC&.PC Structure of Ministry of Education,
Southeast University , Nanjing 210096 , China)

Abstract: Aiming at some problems of common steel —concrete beams., this article puts forward a new type of
composite beam— steel —encased composite beam. To study its mechanical character, three simple supported
samples with full size were tested. The load— deflection curves, load— strain curves, and strain distribution
along beam height were analyzed. From the results we can draw the conclusions that this kind of beam has
good mechanical performance and application prospect. Based on elastic— plastic theory of composite beam, a
formula for bearing capacity of normal section was derived. The theoretical results are in good agreement with
the measurement ones. Finally, to facilitate its application in engineering, some suitable construction meas-
ures are brought forward according to the test results.

Key words: steel —encased; composite beam; experimental research; theoretical analysis



