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Composite Beam

with formed steel deck

Steel rods or a steel mesh may be
weldad 1o the deck for concrate bonding

- Reinforced
T concrete slab

Ribs ~ Formed steel deck

- Reinforced

concrete slab
Ribs Formed steel deck




Metal Decking

e Composite decking works together with the concrete fill to make a stiff,
light-weight, economical floor system

= Compare the composite decking (above left), non-composite
decking (above center), and the form decking (above right)

e Composite decking is available in various profiles and thicknesses

Composite Metal Decking
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e Decking with deformed ribs (or embossed
decking), as shown, is commonly used

e The deformations on the ribs allow for a
stronger bond between the concrete and
the decking




Composite Beams with Formed Steel Deck
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. . ‘ i 5 cm min.
1. Rib height h, < 7.5¢cm Hs_w h,<7.5cm

w, |3.75cm

. Avg. width of concrete rib w, > 5cm —L—J min.

5 cm min.

. Shear connector dia. max. = 19 mm l
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3 ) l}S cm min.

4. Concrete slab overrib > 5cm | X H| §Hs7 lII T / h <7.5cm
Wr
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3.75cm
. Shear connector height over rib > 3.75 cm S5cmmin.  min.
. Ribs perpendicular to beam neglect l Fs orm min
lower concrete rib jml }hr <7.5cm
W, 3.75 cm
slab >5cm 5cm min. min.
rib I fs 75cm .
| I Hs 3.75 cm miry"y© €M min.
Stud ¥ <19 mm A [hr<5cm
Wr
5 cm min.

Composite Beams with Formed Steel Deck

Deck Ribs Perpendicular to Beam
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Deck Ribs Parallel to Beam
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Decks Rib Perpendicular to Beam
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Decks Rib Parallel to Beam
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Decks Rib Parallel to Beam
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= 786 kg/m
augﬁﬁmﬁmwumﬁﬂ =30kg/m?x3m = 90 kg/m
sanhTnvanue = 876 kg/m

My = 0.876 x 92/ 8 - 8.87 tm
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M, = 18.98 fiu-Lum3 9ndee13d 19-1
Iumuﬁmﬂﬁq@ M. . = Mp+M, = 8.87 +18.98 = 27.85 #u-Luns

LLsaLaauwmﬁqm V. = (9/2) (0.876 + 1.875) = 12.38 sy

AMUNINUSLANTNAVRINUY b = 225 93, wilaus19819 19-1
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S, dmSuM__. = (27.85)(100) / (0.66x2.5) = 1,688 ..’

S, dmiu My = (8.87)(100) / (0.66x2.5) = 538 =’

asadanldniinnn W400x94.3 (A, = 120.1 «su.?, d = 386 uy.,

t, =9 uu., t, =14 uu, |, = 33,700 @u.%, S, = 1,740 @u.?)

AMANURVITNANTARNEY :
A = 120.1 + (5)(225/9) = 245.1 cm?

Yo = (120.1x19.3 + 5x25x(38.6+7.5)) / 245.1
= 32.97cm

225/9

|, = 33,700 + 120.1(32.97-19.3)2+ (1/12)(25)(5)°
+ 5(25)(46.1-32.97)2 = 77,953 cm*
Sy oy = 77,953/32.97 = 2,364 cm?®

Sy 1p= 77,953/ (48.6-32.97) = 4,987 cm?
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f,, = My/S, = 8.87(1,000)(100) / 1,740

= 510 an./au.? < 0.66F, = 1,650 An./ou.? OK




Live Load
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fp = fo + M/Sypo = 510 + 18.98(1,000)(100)/2,364

= 1,313 nn/au.% < 0.9F, =2,250 an/9u.? OK

f, = M/Spop = 18.98(1,000)(100) / (9x4,987)

= 42.3 nn/au” < f,=94.5nn/9u° OK
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Deflection Computation

Dead Load Unshored Construction

Steel Beam
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Dead Load + Live Load
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wp = 876 kg/m, w = 1,875 kg/m
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3891 91ndegeil 20-1
|, = 77,953 cm*, | = 33,700 cm*
2 4
fo = ggZLDELlS - 382 . 21)?3105629303(?700 = 1.09cm
A, = 5w, L _ 5x1,875/100 x900* _ 1.01 em

384El  384x2.04x10°x 77,953
A, = Ay+ A = 1.09 +1.01 = 2.10 cm < [900/360 = 2.5 cm] OK




Concrete Crack Control

Using rebar or wire mesh reinforcement
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For rebar SR24 (F, =2,400 ksc) > A /A, = 0.0025 [Spacing <3t 45 cm]

For Fy > 4,000 ksc :

Wire Mesh
A, _ 0.0018x4000 _ o 0.,
s F,=5,500 ksc A Ry
s F,=6,000 ksc _ 0.0018x4,000 _ 4443 _ 0.0014
5,500

. Ag/Ay = 0.0014

Example : Concrete slabt =10 cm

9O Lo srzs rovar

Use Wire Mesh :

A, = 0.0025x100x10 = 2.5 cm?/m
RB6 : A, = (n/4)x0.6% = 0.283 cm?/bar
Spacing = 28.3/2.5 = 11.3cm

.. USE RB6 @ 0.10 m #

J PR == ‘ T = _—i =

A, = 0.0014x100x10 = 1.4 cm?/m

@6 mm:A, = (1/4)x0.62 = 0.283 cm2/bar

Spacing = 28.3/1.4 = 20.2 cm

.. USE WF6 @ 0.20 m #




Composite Beam with Concentrated Loads
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N, = number of shear connectors required between any concentrated load
and the nearest point of zero moment

N1W : _1} S, . S
N, = max , B=—-Tor =t
B_1 Ss Ss
where M = moment (less than the maximum moment) at a concentrated

load point

N, = number of connectors required between point of maximum

moment and point of zero moment, determined by V,/q or
Vin/q

Continuous Composite Beams
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Cracked
concrete

Reinforcement

V, = F, A, /2

A. = wumuaniasunieluaiiy
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Composite Beams with
Precast Concrete Slab

In situ concrete

Composite Beams with
Precast Hollow-core Slab (Slim Floor System)




