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Nominal Bending (Flexural) Strength of Fully Composite Beams



Nominal Bending (Flexural) Strength of Fully Composite Beams
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Nominal Bending (Flexural) Strength of Fully Composite Beams
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Nominal Bending (Flexural) Strength of Fully Composite Beams
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(MPa)

21 MPa 70 MPa21 MPa 70 MPa

21 MPa 42 MPa

525 MPa



Nominal Bending (Flexural) Strength of Fully Composite Beams
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Example

2250 mm 28 MPa

82.5 mm

37.5 mm

120 mm

250MP16 26 4 960 2 399250MPa16x26 4,960 mm2 399 mm

23.2 mm

+Ycon‐a/2=308mmcon /

382 kNm
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Nominal Bending (Flexural) Strength of Partially Composite Beams



Elastic Behavior and Moment of Inertia of Composite
Beams for Deflection Calculation

(mm)

200 000 MPa200,000 MPa

)(043.0 '5.1 MPafwE ccc =

(kg/m3)
for 1.44 t/m3< wc < 2.5t/m3

(Mpa)

)(4700 ' MPafE cc = For wc > 2.5t/m3

(Mpa)
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Elastic Behavior and Moment of Inertia of Composite 
Beams for Deflection Calculation

AISC 360‐05 , Commentary I3.1
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Shear Connectors

Top flange



Shear Connectors
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Shear Connectors

345MPa

=450MPa) 28MPa

12cm 7.5cm

4.80kN/m2 1.0kN/m2



Shear Connectors

3.65m=10.95m

12.80m12cm

7.5cm



Shear Connectors

12cm

3.2m

3 60kN/m2

7.5cm
3.60kN/m

0.40kN/m2

0.50kN/m2

=4.50kN/m2

4.80kN/m2

3.65m

=4.50x3.65=16.43kN/m

=4.80x3.65=17.52kN/m

=(3 60+0 40)x3 65=14 60kN/m=(3.60+0.40)x3.65=14.60kN/m

=(1.00)x3.65=3.65kN/m



Shear Connectors

=1.2x16.43+1.6x17.52

=47 75kN/m

=16.43+17.52

=33 95kN/m=47.75kN/m

47.75*12.802=977.92 kNm

=33.95kN/m

33.95*12.802=695.30 kNm

47.75*12.80=305.6 kN 33.95*12.80=217.28 kN



Shear Connectors

28MPa =345MPa =450MPa)

mm



Shear Connectors

{12.80/4, (3.65/2+3.65/2)}=3.20m

345 x 8709.66

0.85 x 28 x 3200
= 39.45mm = 120mm



Shear Connectors

458.72
195

39.45
404.64mm

345 x 8709.66 x 404.64 = 1216 kNm

0.9 x 1216 

1094.4 kNm > 977.92 kNm

1216/1.67 

728.1 kNm > 695.30 kNm1094.4 kNm > 977.92 kNm 728.1 kNm > 695.30 kNm



Shear Connectors
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Shear Connectors

mmLmm
x

xx
IE

Lw mmN
L 56.35

360
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360
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Shear Connectors

=1.2x14.60+1.6x3.65

=23.36kN/m

23 36*12 802=478 41 kNm

=14.60+3.65

=18.25kN/m

18 25*12 802=373 76 kNm23.36 12.80 =478.41 kNm

0 9(F Z )=0 9(345x1 486 307mm3)

18.25*12.802=373.76 kNm

(F Z )/1 67=(345x1 486 307mm3)/1 670.9(FyZx)=0.9(345x1,486,307mm )
=461.5kNm<478.41kNm

(FyZx)/1.67=(345x1,486,307mm3)/1.67
=307.1kNm<373.76kNm



Shear Connectors

mm



Shear Connectors

345 x 10,451,59

0.85 x 28 x 3200
= 47.35mm < t = 120mm

460
195‐

47.35
401.33mm

345 x 10,451. x 401.33 =1,447.2 kNm



Shear Connectors

0.9 x 1,447.2  1,447.2/1.67 

1,302.5 kNm > 977.92 kNm 866.6 kNm > 695.30 kNm



Shear Connectors

0.85x28x3200x47.35=3,606kN

10,451.59 (345)==3,606kN

1,302.5

977.92
1.33 (33% over‐strength)



Shear Connectors

977.92kNm

977.92kNm



Shear Connectors

kN

kNkN

partially composite beam



Shear Connectors
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Shear Connectors

977.92kNmtry to make

kNFA ys 606,3)345)(10452( ==

Also assume 55% composite action
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Shear Connectors

00163012)04.263200)(28(85.0)452,10(34585.0 '
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Shear Connectors
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Shear Connectors

mmLmm
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Shear Connectors

W 18x55

=1.2x14.60+1.6x3.65

=23.36kN/m

23 36*12 802=478 41 kNm

=14.60+3.65

=18.25kN/m

18 25*12 802=373 76 kNm23.36 12.80 =478.41 kNm

0 9(F Z )=0 9(345x1 835 351mm3)

18.25*12.802=373.76 kNm

(F Z )/1 67=(345x1 835 351mm3)/1 67

W 18x55
0.9(FyZx)=0.9(345x1,835,351mm )
=570kNm<478.41kNm

(FyZx)/1.67=(345x1,835,351mm3)/1.67
=379kNm<373.76kNm

mmLmm
x

xx
IE

Lw mmN

x

L 56.35
360
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360

22.17
)10704.3)(000,200(384
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)(384
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Shear Connectors

28MPa concretemm19

kNQn 5.76= (See the next slide)

kNQ 983,1=∑ kNQn 983,1∑

9.25
5.76

983,1
= (use 26) 

52226 =x
mm150 )150( apartmm

m303 )300( tmm

upper flute

m30.3 )300( apartmm

mmx 114196 =
mmx 9601208 =

lower flute

Note: usual rib (deck flute) 
spacing is about 150mm



Shear Connectors

2
2
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Shear Connectors

CL

mmmm 600,12150@84 =

ribspacingmm150

)(3300 everyflutemm
150@20

)(4650 uteeverytwoflmm )(4650 uteeverytwoflmm
mm150@16 150@16

mm800.12

mm150@20mm150@16 mm150@16



Shear Connectors

kN944)460)(91.9)(345(6.0 =
kN850)944(9.0 = kN6.305

kN56567.1/944 = kN28.217

MPaFy 345=

mmfiftytwo 19
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