University of California Berkeley CEE 122: Design of Steel Structures
Department of Civil and Environmental Engineering Fall 2008

Midterm 2:
Beams and Beam-Columns

11/18/2008, 502 Davis Hall, 2 hours

Name
Problem Points Maximum
1 25
2 25
3 25
4 25
| total | | 100 |

Honor Pledge:

I have neither give nor received aid during this examination, nor have I concealed any violation
of the Honor Code.




Problem 1: (25%)

Select the lightest available A992 W-section for beam AB in the floor system shown below using AISC
LRFD provisions. The conventional reinforced concrete floor slab is 6 inches thick. The self-weight of the
beam must be taken into account. The uniform live load is 110 psf. There are no other loads. The maximum
allowable deflection is L/240. Assume that the floor slab provides continuous lateral bracing for the beams.

Problem 2: (25%)

Determine the maximum value of service load P that can be carried by this beam using AISC LRFD con-
sidering 1) bending; 2) shear strength and 3) deflection limit of L/360. The load P is 25% dead load and
75% live load. Disregard the self weight. The beam is braced at the supports and at the mid-span point only.
Beam section is built-up of A992 steel plates, as shown. Use the User Note in section F2, page 16.1-48
to calculate L, for this doubly symmetric section with rectangular flanges. In this user note A is the clear

distance between flanges.
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Problem 3: (25%)

An 6-foot long A992 W24x94 underpins a column located 30 from the left support, as shown. The column
carries dead and live axial loads, as shown. The bearing plates under the column and the beam are made of
A36 steel and have dimensions as shown. Check if this beam satisfies the AISC LRFD provisions for:

1. Bending

2. Shear

3. Web yielding and web crippling under the column
4. Web yielding and web crippling at the support

You do not have to re-design in case the beam does not satisfy the provisions. You can do the statics
assuming the column force and the reactions are point loads.
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Problem 4: (25%)

Is an A992 W14x145 W-section is used as a 14-foot tall column in a building frame loaded as shown

adequate?

This frame is not braced in its plane, making K, = 1.7. The frame is braced out-of-plane, making
K, = 1.0. First-order analysis for factored gravity and lateral loads gives bending moments M,,; and My,
about the beam-column strong and weak axis, as shown. The unbraced length of this column is 14 feet about
both axes. To compute amplification factor By use the total factored axial load above this story (3 P,) of

6000 kips and the sum of Euler loads for the story (3~ P.s) of 36,000 kips.
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