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Stiffness Analysis of Partially Filled Steel Box-Concrete
Continuous Composite Beam
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(1. College of Civil Engineering and Architecture, Guilin University of Technology, Guilin 541004, China;
2. Guangxi Key Laboratory of Building New Energy and Energy Saving,
Guilin University of Technology, Guilin 541004, China)

Abstract; In order to investigate the deformation of partially filled steel box-concrete continuous composite
beam, three groups of test beams with different shear connection were set up for monotonic loading. Consider-
ing the influence of boundary conditions on the stiffness and combining with the combination coefficient meth-
od, the stiffness calculation formula suitable for the steel box-concrete composite continuous beam was de-
duced. Theoretical analysis and experimental results show that partial filling of concrete in the beam can im-
prove the stiffness of the beam, and under 60% of concrete filling, the effect of stiffness improvement is the
most obvious and most appropriate.
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Fig. 1 Elevation and section diagram of negative moment zone of test beam (unit; mm)
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Fig. 2 Schematic diagram of stud division
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Tab.1 Arrangement parameters of studs

M1 X ( WA M2 X (Hr i) X 38)
IR U0 34 e o FATHD {S/mm . i ji/mm
PFSCB1 1.00 22 150 34 90
PFSCB2 0.75 16 215 26 120
PFSCB3 0.50 12 300 18 176
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Tab. 2 Mechanical properties of steel Tab.3 Mechanical properties of concrete
S S ¢.d/mm f,/MPa f,/MPa EX10°/Pa N Seww/MPa feun/MPa
BT HPB 300 ¢8 298 413 2.10 28 d i} RKEEHS 28 dHF IRXIEHS
i HRB 400 $12 435 607 2.00 PFSCBI1 41.3 48. 3 43.6 48.7
4 218 296 1. 96 PFSCB2 44. 2 49. 2 41.2 46.5
MR Q235 6 270 400 1.96

10 289 405 2 06 PESCB3 43. 4 47.8 38.8 47.3
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Fig.4 Layout of concrete panel and steel box strain gauge (unit; mm)
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Fig.5 Failure mode of test beam
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Fig. 7 Load-strain curve of steel box middle support and midspan of steel box bottom slab

3.3 HERE-NESH

T % R 7 1) o 78 22 45 T o SRR AT A0 B TP A DRS U 1 B HE 5 ORI EE D 50 mm # AE FL T
00 00 T A A7 2 A P T B AR U Bt PESCBL Hp 52 38 85T 1125 o A8 T 7y 1o 748 23 A o A 181 8 BT 7.
Pl 8 v s Ay HA 6 AR TE 55 B BT 8 Ca) M1 < 7 £ 36 ) 80 06 Py AR PR A 280 LA I o B 36 2 A 1 B8 B B
PSR T 2 R SR R O AR il AT IS 5 I AT 2B T L AR T e B A et S B0 G 2 A M R
T /0 o 9 AT 7 72 g DR 5 4 i R A 8 P T A I B B R v 0 ) e ot v S s
WO A 8 B 1 T S A8 v PR AT B Ty s T R G R A A SO T R A Y S A Y

H1 B 8 ()l i« 56 T2 5 Hp AR Ay 1 SRR DX 7 B 52 T T A G 2 L A R PN A R 5 L]
AREAAZ T DA 1 SR SR A S 32 ) ik AR P R R A R By TE SR AR B B, 5 v R A Al AR
B % e S R AR Al R AR A G BT B . A B AR BB N R A B 5 A A R e T
B 52 B85 R T 1 g T A A Jm o et ot e ot 2 A K IR AR AR A e b R 3 L T 3R ARG B A B 1 PR
FRAAE ST P RRIOT B 1 1 A% 55 SRR DA EE 25 v DR 8 77 A 1 Jg 30 it A DA B DA W v el O

PN St
FE T A THUAR.
250 250 —=—P=83 kN
—o—P=158 kN
—a—P=279 kN
200 200 —v—P=357kN
—<«P=478 kN
—— })’iifggkkNN ——P=592 kN
== g ——P=637 kN
—&— P=279 kN E 150 —e—P=760 kN
—v— P=357 kN == —e—P=850 kN
—< P=478 kN
—— P=592 kN 100 |
—— P=637 kN
—o— P=760 kN
—o— P=850 kN sof >
—-600 —400 —-200 0 200 400 600 800 10001200 0 500 1 000 1500 2000 2500 3000
ex107 £x107
Ca) H 3 T (b) B

B8 Ee e PFSCBI A S e i 1f A0 85 b 480 T 9 107 42 73 A

Fig. 8 Strain distribution of middle support section and mid-span section of PFSCBI test beam
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Tab. 4 Comparison of calculated and measured deflection values
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g5 P/kN PO I T f/mm f'/mm /"/mm I I
PFSCBI1 600 1.00 6. 12 6. 32 7.89 1.03 0. 80
PFSCB2 600 0.75 7.98 8.07 9.21 1.01 0.88
PFSCB3 600 0. 50 9. 66 9.95 12. 32 1.03 0.81
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