
Architecture 324

Structures II

Steel Beam Design 

• Design Method

• hot rolled production

• cold formed steel
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1. Use the maximum moment equation, and 
solve for the ultimate moment, Mu.

2. Set Mn = Mu and solve for Mn

3. Assume Zone 1 to determine Zx required

4. Select the lightest beam with a Zx greater 
than the Zx required from AISC  table

5. Determine if h/tw < 59 
(case 1, most common)

6. Determine Aw: 
Aw = d tw

7. Calculate Vn: 
Vn = 0.6 Fy Aw

8. Calculate Vu for the given loading
Vu = wu L / 2    (e.g. unif. load)

9. Check Vu <  Vn

 for V = 1.0

10. Check deflection

Design of Steel Beam – Procedure (zone 1)
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1. Use the maximum moment 
equation, and solve for the 
ultimate moment, Mu.

2. Set Mn = Mu and solve for Mn

Design of Steel Beam

Example - Bending
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Applied Load:

DL = 500 plf LL = 1000 plf

3. Determine Zx required (assume zone 1)
Mn = Fy Zx

4. Select the lightest beam with a Zx greater 
than the Zx required from AISC  table

Design of Steel Beam

Example - Bending
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5. Determine if h/tw < 59 
(case 1, most common)

6. Determine Aw: 
Aw = d * tw

Design of Steel Beam
Example - Shear
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5. Determine if h/tw < 59 
(case 1, most common)

6. Determine Aw: 
Aw = d * tw

7. Calculate Vn: 
Vn = 0.6*Fy*Aw

8. Calculate Vu for the given loading
Vu = wu L / 2    (unif. load)

9. Check Vu < v Vn
v = 1.0

Design of Steel Beam
Example - Shear
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Steel Beam Deflection

Deflection limits by application
IBC Table 1604.3

For steel structural members, the DL 
can be taken as zero (note g)

DL deflection can be compensated for 
by beam camber
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Beam without Camber
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Developed by Scott Civjan
University of Massachusetts, Amherst
For AISC



Results in deflection in floor under Dead Load.
This can affect thickness of slab and fit of non-structural components.



University of Michigan, TCAUP                                                                  Structures II                 Slide  9 of 17

Developed by Scott Civjan
University of Massachusetts, Amherst
For AISC





Results in deflection in floor under Dead Load.
This can affect thickness of slab and fit of non-structural components.

Beam with Camber
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Developed by Scott Civjan
University of Massachusetts, Amherst
For AISC



Results in deflection in floor under Dead Load.
This can affect thickness of slab and fit of non-structural components.





Cambered beam counteracts service dead load deflection.
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Developed by Scott Civjan
University of Massachusetts, Amherst
For AISC

Hot Rolled Shapes
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Hot Rolled Shapes
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Cold Form Sections
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Photos by Albion Sections Ltd, West Bromwich, UK



Cold Form Sections

From:

Building Design Using Cold Formed Steel 
Sections: Structural Design to BS 5950-5:1998. 
Section Properties and Load Tables.   p. 276

University of Michigan, TCAUP                                                              Structures II                     Slide  15 of 17

Cold Form Sections
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Cold Form Sections
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