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Refined Calculation of Steel-concrete Interface
Connection in Composite Girders
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Abstract: In order to quantitatively reveal the combination of
steel and concrete interface, an analysis method was provided
for the calculation of composite girder considering connectors,
bond stress and friction in the interface between the steel and
the concrete. The feasibility of the method was also verified
through the experiment. This method was used to analyze the
relationship between different steel-concrete connecting
conditions and interface slip and also the effect of the present
or not of the interface bonding on the mechanical behavior of
the composite girder was analyzed. The results show that, the
steel-concrete interface bonding effect has a tine effect on the
stress of the concrete slab and steel girder, but has a large
effect on the shear force of the connectors where the

maximum effect can reach 25 percent under different loads.
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Fig.1 3D spring element simulate stud connector
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Tmax ™ /
/l
%

3 EEER

Fig.3 Friction mode

RGN SR, i BT TR AL 5 1A 7= A T A
REF BRI ABEE IR S A T A EYG RS
J1 AR . T SE RS SR 77 A B RS IS I IR 2
G5 1R AL BN AT BT SR AT & T iR A



E12M

PRERFH , S« 21 RN 5 REE T T AU R AR AT

1805

[ pup Tt o FhE8m
i G 3hHmD
PRt B fak B TR BE LR TR LA 5 454
FERRL , FEHATBIE. A 3CGH 074 B
B BT O SR BT B EW T 8, PRS2
WARFR 5, B R BRI s R A
TR BT Y SE R BRHEA B IE B IX SR B ST R T A BR
R4 1IR30 VRAME A B TTE R RPRAS T S sy
ST .
1.2 BELTSFHEENERL
TREE T A —Fh AR b L, 2 H 7 22 F e Y
HERME. £ XAV BRITH A ANSYS H3, Solid65 £
TCR =4\ R AT, B R AN IR B
Mg A SFPUERE Jm R THihe 88 77 k2 Bk R
A 3R Solid65 7S 4 H T UL 40 32 v e TR B
T G5
Shell63 & I35 s i) 72 BT, BE R A S g8 s,
N A REST BT LI AZ Y- 8] P i 28Rk ) i 8. 43
S F Shell63 HITAIIIL & B2 HO A 4514

2 HEEBHIEIE

58 IE P L TR Al PR OT AR RN 5 TR B £
SR RN B IE AR L A Chapman 450 f3R56 Ky
B45l. Chapman 85 F 1964 4E Uy #E4T TR BE -
A X AR, B T HIXB R R e 4R
FIRE , G R BRI R SR EF T X L 4 #T.

Chapman 8¢ B3 i 6 40 & R IE an E
4 B, 324 6 050 mm, JBEETF 25 1 220 mm. iR,
IRIRETECE N 100 4, BETEHAN 13 mm. & 50
mm, BT E A EESY 120 mm,

Chapman XM A5 R ME Z0K, Hi7EA
FROTARY rh R R 77 5 S P A A, B v A A i
& E,=2.05X10° MPa, i IR A 77 0,0 =249 MPa,
JAPALL 7.=0. 3. IREE LW MM B E. =2. 67 X
10* MPa, Bt 3& fE foo =50 MPa, HL PR EE [ =
5 MPa, B & + Rk i Von Mises J& IR #E W, 448} Bz
F-PIAERFZF T FIRIERX

6=FE.» (1+ (E/Ewm — 2e/e. + (e/e)?)?
@)
K 0 I ST 56 AMAE ; E A HIZRIE R JF IR
FER S o0 FOXERE AN AE . 181 Egon =0 /€. »o. BRI
FE ARG 55 P 1A
R BRoTR B b ST R AR R i T

ey

280 54902 |

TTTTTTTTTTTITTTTTT

$

a PR

1220
[T |

10.16
l—

305 152

b B W
E 4 Chapman BX£%HE (B4 mm)
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mm)
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Tab.1 The behavior of composite girder only

considering interface bonding
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Fig.14 Longitudinal shear force distribution of stud

connectors only considering connectors
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