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Fig.1 Element analysis and cross section of the Steel-concrete composite box girders
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Fig.2 Loading arrangement and cross section of Steel-concrete composite box girders ( unit: mm)
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Table 1 Deformation distributions of the three different shear connector under uniform load mm
P P4 B P S ] B
A D=150mm  D=300mm D =450 mm HEpR D=150mm  D=300mm D =450 mm
0 0 0 0 975 -4.70 -5.32 -5.71
75 -0.441 -0.499 -0.533 1275 -5.34 -6.15 -6.48
375 -2.14 -2.42 -2.59 1500 -5.48 -6.21 -6.66
675 -3.61 -4.08 -4.37

x2 KEHRAFETIHARTHERGTRSH

Table 2 Deformation distributions of the three different shear connector under concentrated load m
Lt e P Lk S )
A D=150mm  D=300mm D =450 mm A FR D=150mm  D=300mm D =450 mm
0 0 0 0 975 -7.40 -5.32 -5.71
75 -0. 654 -0.499 -0.533 1275 -8.59 -6.15 -6.48
375 -3.21 -2.42 -2.59 1500 -8.89 -6.21 -6. 66
675 -5.53 -4.08 -4.37
5 4ig

1) 25 ST 7% B A — i 2 5 R R AR 00 75 R RE TE A 75 (6 i Ak B2 454 SRR IR B B8 AR R A ]
[Fi] N AR 0 5 A A A5 AR I A8 AR T g Ay 28 3, I HAU 7 R AT i B AT 0 RS S e R B, AL 5
FERA BROCH) 73 Hr iR AL ES K.

2) AN-RRALS B AR AL B B g e A TR] BE A 3 R TT R O, J A T T BB LA o O R RO
ARG B, RSP AT SR A AR T 6452 Sy AR X AR b AT BT S B A A

e

(U] PANSCHME. 85385 J) 3 Feh 9 — TRE A SR A A THRL (D] 3 7 DRSS 4, 2003, 22( 1) : 7173,
SUN Wen-bin. Predicting deflection of simply supported steel-concrete composite beams with partial shear connection [J].
Journal of Liaoning Technical University, 2003, 22( 1) : 71-73. ( in Chinese)

2] ZaE, Mz, #0H, % W-IREE L ALARTIRPHIRE J]. AT AR, 2008, 41(1): 141.
NIE Jianguo, TANG Liang, HU Shao-wei, et al. Torsional strength of steel-concrete composite box girders [J]. China Civil
Engineering Journal, 2008, 41( 1) : 141. (in Chinese)

(3] Zadtlsl, S, |~ LAIGAEM R R IR (T]. A5 2=4, 2006, 27(6) : 1-8.
NIE Jian-guo, FAN Jian-sheng. The development and prospect of generalized composite structures [J]. Journal of Building
Structures, 2006, 27(6) : 1-8. (in Chinese)

(4] HeaE, Kbl W-RE A RAERE OB LN ], EARTRS, 1999, 32(2) : 3-8.

NIE Jian-guo, YU Zhi-wu. Research and practice of composite steel-concrete beams in China [J]. China Civil Engineering



190 dt = T Wk Kk % % 2011 4

Journal, 1999, 32(2): 3-8. (in Chinese)

(S] E)™, VFh, R, % BARSEERRREE L H A RREmOe )], ARALR%240, 2002, 23(12) 0 1193-196.
WANG Lian-guang, XU Wei, ZHU Fu-sheng, et al. Experimental research of steel plate and light aggregate concrete
composite beams [J]. Journal of Northeastern University, 2002, 23(12) : 1193-4196. (in Chinese)

(6] &M, VR, REA, 5 W-TREE LA SRR RAK 1], TR, 1994, 11(11) = 21-27.
NIE Jian-guo, SHEN Ju-min, YUAN Yan-sheng, et al. A general formula for predicting the deflection of simply supported

composite steel-concrete beams with the consideration of slip effect [1]. Engineering Mechanics, 1994, 11(11) : 2127. (in

Chinese)
(71 F3%T, ¥Ff, 2530 RN M R A& R AAR ], RS TR B 2% 4, 2000, 16(4) : 254~
255.

WANG Lian-guang, XU Wei, LI Lixin. Calculating formulae of the deformation on the steel and concrete composite beams
under slip effect [J]. Journal of Shenyang Arch. and Civ. Eng. Inst, 2000, 16(4) : 254-255. (in Chinese)

8] XI=F, S, . ZEFHBERENHN - R AARNFRE ], 450 TR, 2007, 23(5) : 35-40.
LIU Yun-ping, ZHAO Jian-chang, BAO Hua. A new method for steel-concrete composite beams considering interface slip
[J]. Structural Engineers, 2007, 23(5) : 35-40. ( in Chinese)

(9] AuthAe. HidwmZ@aaity (M), Jbgt: PEDKAK R, 2006.

(0] S5, AERYH T S5t M. dbat: NRZCHE T A, 2005.

Deformation Theory of Steel-concrete Composite
Straightdine Box Girders and Application

LU Pengshen'?, ZHAO Ren-da’, ZHU Ge-ping’

(1. Zhejiang University of Technology, College of Civil Engineering and Architecture, Hangzhou 310014 China;
2. Southwest Jiaotong University, School of Civil Engineering, Chengdu 610031, China)

Abstract: On the basis of previous study, stiffness calculation of the steel-concrete composite box girders is
adopted to the transformed section, and the effect of slipping is not be considered in the Rigidity calculation.

Because of the effect of slipping, the calculated stiffness is slightly larger than the actual stiffness of the steel—
concrete composite box girders but the deformation is relatively small, which is not safe in the deformation. Using
Goodman elastic multiplayer assumption, the effect of slipping of the Axis Deformation is considered by the
function of the Axis slip. On the basis of the force and geometric equilibrium equation, the deformation
differential equation of the steel-concrete composite box girders based on the effect of slipping is presented, so
the general solution is obtained. According to the boundary conditions, the computational expressions of the
deformation based on the effect of slipping are acquired. By the application of an practical engineering example,

the research results show that this theory is correct and convenient to solve the problem of the deformation of the
steel—concrete composite box girders, and arbitrary crossinternal forces of the steel-concrete composite box girders
are obtained. The research results can provide the theoretical basis for the safety design of the steel-concrete

composite box girders.

Key words: steel-concrete composite straight box girders; function of the axial slip; slip effect; the shear

connection degree coefficients
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