
Structure II Recitation 4/5
Composite Section



Before we start …

Today’s Tasks:

Homework Example (Composite Section) 

Lab Session (Composite Section)

Reminder:

Final Report Due Date: 4/12!!!!!!!!!!





be – a  – Mu – wu  – DL – LL



Look at AISC 14, Table 1-1 and 
get the values we need based on 

your W- Section type:

Area (A) = 20.9 in2

Depth (d) = 18.5 in
Width (bf) = 7.64 in

Nominal Weight = 71 lb/ft
 



Q1: Effective Width of the Concrete Flange (be)

Choose the smallest value of the three:
1/4 the span of the steel beam (1/4 x Span A)
1/4 x (57 x 12) = 171 in 

2 x (8 x slab thickness) + bf
2 x (8 x 9) + 7.64 = 151.64 in 

On center spacing
Span B = 12 x 12  = 144 in 

Answer = 144 in

Covert Unit (ft to in) 

Covert Unit (ft to in) 

AISC 14, Table 1-1 



Q2: Depth of Concrete Stress Block (a)

a 
= As x fy / 0.85 x fc’ x b 
= 20.9 x  50000 / 0.85 x 7000 x 144
= 1.21965 in

Q3: Is Depth (a) Within the Slab?

See if a is smaller than slab thickness,
For my situation, a (1.21965 in) < t (9 in)

Answer = Yes!
 

be (from Q1) 

AISC 14, Table 1-1 

Area (A) = 20.9 in2

Depth (d) = 18.5 in
Width (bf) = 7.64 in

Nominal Weight = 71 lb/ft



Q4: The Nominal Bending Moment (Mn)

Mn 
= As x Fy x (d/2 + t - a/2)
= 20.9 x 50000 x (18.5 / 2 + 9 - 1.21965 / 2) / 1000
= 18433.98 k-in
 

Q5: The Factored Bending Resistance (ΦMn)

0.9 x Mn = 0.9 x 18433.98 = 16590.58 k-in

Q6: The Factored Design Moment (Mu)

Mu = Φ Mn / 12 =  16590.58 / 12 = 1382.548 k-ft

Area (A) = 20.9 in2

Depth (d) = 18.5 in
Width (bf) = 7.64 in

Nominal Weight = 71 lb/ft

Covert Unit (lb to k) 

Covert Unit (k-in to k-ft) Moment Arm

Q2

Tensile Force

AISC 14, Table 1-1 



Q7: The Total Factored Design Load (wu)

Mu = wu x L2 / 8 
wu = Mu x 8 / L2 = 1382.548 x 8 / 572  = 3.4042 KLF

Q8: The Self Weight of the Concrete Slab
Concrete Density x Slab Thickness (t) =  150 x 9 /12 = 112.5 PSF

Q9: The Total Unfactored Dead Load (Concrete+Steel) on the Beam (w_DL)
w_DL 
= DL (Concrete) + DL (Steel)
= ((112.5 x 12)  + (71)) / 1000 =  1.421 KLF

Covert Unit (in to ft) 

Q6 Area (A) = 20.9 in2

Depth (d) = 18.5 in
Width (bf) = 7.64 in

Nominal Weight = 71 lb/ft

Covert Unit (lb to k) 
Span B

Q8

AISC 14, Table 1-1 

Span A



Q10: The Actual Unfactored Beam Live Load (w_LL)

wu = 1.2 (w_DL) + 1.6 (w_LL) 

w_LL 
= (wu - 1.2 (w_DL)) / 1.6  
= (3.4042 - 1.2 x 1.421) / 1.6
= 1.0619 KLF

Q11: The Actual Floor Live Load (Floor Capacity) (LL)

LL = w_LL / Span B = 1.0619 / 12 x 1000 = 88.492 PSF

Area (A) = 20.9 in2

Depth (d) = 18.5 in
Width (bf) = 7.64 in

Nominal Weight = 71 lb/ft

Q10 Covert Unit (k to lb) 






