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Abstract: Based on a test of 6 shear specimens, a research
was made into the bearing capacity and failure process of the
embedded composite beam. Test results show that the shear
bearing capacity of the beam is influenced by the section of
steel web, the section of concrete flange, the concrete grade
and the shear-span ratio of concrete flange. Based on the test
results and parametric analysis, the formulas to calculate the
shear capacity of the concrete flange were developed. A

simplified calculation method of shear bearing capacity was
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developed by taking the possibity into consideration that the
shear bearing capacity of the beam may decrease when it is
subjected to a moment and shear force. A study of the bearing
in embedded

composite beams shows that the connector is of a higher shear

capacities of the notched web connector
bearing capacity and the full shear connection can be easily
achieved in embedded composite beams.

Key words: embedded composite beam with notched web;

shear test; shear-span ratio; shear capacity
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Fig.1 Web-embedded composite beam
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Fig.3 Details drawing of web-embedded composite beams(unit; mm)

®1 BAREGRATXGSH

Tab.1 Parameters of web-embedded composite beams

L L - ) B

D R e L Y]
%é& ﬁif}?’:/MPa mm mm mm mm mm 0/0

SCB-1 1.5 C30 30.86 600 120 480 1920 2880 0.70

SCB-2 2.5 C30
SCB-3 1.5 (€30
SCB-4 2.5 C30
SCB-5 1.5 C20
SCB-6 1.5 C30

30.86 600 120 800 1280 2830 0.70
30.86 800 120 480 1920 2880 0.70
30.86 800 120 800 1280 2880 0.70
24.47 800 120 480 1920 2880 0.70
30.86 800 130 495 1890 2880 0.65
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Tab.2 Material properties of steel plates

W B R Lk
mm GPa MPa MPa Y o N /%
8 202 312 372 0.00157 0.0245 0.0930 34.18

10 210 304 375

T E MBSt L fy O S R B2 fu N BRI L ey 4
WRBEAE o e SR UR AR O BEAE 5 e Dy MRS .

0.00150 0.0357 0.0774 38.6
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Fig.4 Set-up for web-embedded composite beams
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Fig.5 Arrangement of the measured units(unit; mm)
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Fig.6 Load and mid-span deformation curves

for test specimens
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Tab.3 Shear capacity of the tested beams

Cikel A Ab Vu/kN Vis/KN  Viu/kN
SCB-1 1.5 4.8 317 264.5 52.5
SCB-2 2.5 8 290 264.5 25.5
SCB-3 1.5 4.8 316 264.5 51.5
SCB-4 2.5 8 310 264.5 45.5
SCB-5 1.5 4.8 294 264.5 29.5
SCB-6 1.5 4.5 330 264.5 65.5
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Fig.7 Regression curve of shear capacity

for concrete flange
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Tab.4 Comparison between experimental results and

calculated results of shear capacity

%' Vu/kN Ve /KN Viet/kN Viet/ Vier Vis/Va
SCB-1 317 52.5 39.8 1.32 0.83
SCB-2 290 25.5 30.1 0.85 0.91
SCB-3 316 51.5 51.6 0.99 0.84
SCB-4 310 45.5 40.2 1.13 0.85
SCB-5 294 29.5 34.2 0.86 0.90
SCB-6 330 65.5 63.1 1.04 0.80

BATCRSS P BT ) b s 4 A R I 0B 7R 2R

J1 R B IEAR 2 L 3% 4 2 T R IR AR

PUBY Jek AR R 28k )RR A 21 5 GR BT B R 30O Y FU (L

ATLAE S BRI AR P BT R B o BT R T Y

80% ~91%. 2 T TREP I 7 i i AR5 29T

BRI ] DR AT 8 45 B2 9 K 3O R 7
i B R SR A 2 B w ik i) 5 i

V< ltyfs €Y

s VOB 75 B st 43500 A B0 G2 I AR 2



436 GEFEES GRS T

JEIE . 8] T T B0 52 i M A e J3E S A 3R G B 23R
Bk T AR

3 MXEFREMHAHAEULAN

] S 20 R AR [ 47 PR R [ I A E R 2
JEANSY J7, A 4% von Mises 58 B #E , I8 Al 8T 1 )
2 FEARHE P ES 7k 2K 7 . EC4 (Eurocode 4) % &35
BYAHOCAE A i 2 an 18 8 st B Vi ra J 9
GEE AR P AR ST 5 Mira 9 H TR BE - FE AR I 22
TGRS HE BRTHE s Mra R 24 59 J1 24 20 1Y
S SR UTH Y AR BT 2 e B O A
Va=<0.5Vras "8 1] 55 J7 X5 250 1Y 52 i) ] LA 220 1
M Va= Vg 552 AR BE-FF K 52 S 2805 |
E/‘J%R%Ev %R%E&i+ﬁﬂﬂ MLRCH% 0. 5Vpl.Rd< Vsd<
Vira s ARG M2 — 0 26 B K200 B F =X
Eﬁ%:

Mgq =Migg + (Mgg — Migo)[1 -
(2Vy = 1D/ Vurd?] €))

JE AR AL G 2 3T g R W], — 7 T X
RS PRAZ BY B e T 5 TR G 52 B i IR Y
AREET 5 75— 5 T AR5 R 2 SRR 5 &
5B AH OC I 2 B A2 5 TR A BT B R R 5 1T 3X A
J5 T SURAECHRIH . BT A DA A8 0 FH AR BE S R A e A
AAG BB BT T HCR I T8 T RN 2R AR
32 B Jet JIR P 1 7R B A S e B R 8 B HE RIFD
WA R — R R B IR X ke B BT RN
MBI T4 42 A7 5 S5 A BT b X BR 1 < 5 39 55
) EER L T LA 3 AN -TR BE 1 21 A 3R HI AR [R]
EETCIN a7 Rz g =AY NS 7R R o8
V

Vpl,Rd T

0. 5Vpl,Rd

0 Mira Mgq

B8 HAERTHEXKE ML
Fig.8 Resistance in bending and vertical shear

in absence of shear buckling
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Fig.9 The relationship between the shear-capacity

and the relative slip at point d;
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Tab.5 Longitudinal force of the connector

before the beam cracked

=h SCB-1 SCB-2 SCB-3 SCB-4 SCB-5 ECB-6
e ,
# /kN 175 161 172 164 150 202
bRz 194.5 178.3 126.1 118.7 115.6 144.2
s . . . . . .
SRR .
N 120.2 120.2 120.2 120.2 106. 120.2
&k S1 /KN 0 0 0 0 6.5
HfH 1.618 1.483 1.049 0.988 1.085 1.200
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