CE470 – Steel Design






Exam No. 1

Problem No. 1. 

Calculate the reduced live load and the ultimate factored loads (magnitude and distribution) for the structural components 1, 2, and 3 identified in the figure below. The figure shows the intermediate story floor plan for a multistory structure. It includes relevant details needed for the calculation. As shown, 1 is a floor beam, 2 is a girder, and 3 is a column. 

For each of these components, your approach shall be to: (a) compute the tributary area, (b) select the element factor from the table below, (c) calculate the influence area, (d) calculate the reduced live load, and (e) calculate the factored design load. 
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Reference material from ASCE 7-05 is also given below:

[image: image2.png]4.8 REDUCTION IN LIVE LOADS

Except for roof uniform live loads, all other minimum uniformly
distributed live loads, Lo in Table 4-1, may be reduced according
to the following provisions.

48.1 General. Subject to the limitations of Sections 4.8.2
through 4.8.5, members for which a value of Kz Ar is 400
(37.16 m) or more are permitted to be designed for a reduced
live load in accordance with the following formula:
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L = reduced design live load per ft* (m?) of area supported by
the member

L, = unreduced design live load per ft* (m?) of area supported
by the member (see Table 4-1)

Ky = live load element factor (see Table 4-2)

Ar = tributary area in ft* (m?)

L shall not be less than 0.50L, for members supporting one
floor and L shall not be less than 0.40L, for members supporting
two or more floors.
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Problem No. 2
[image: image5.png]Determine the tensile design strength.
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Assume that the material is A36 steel with Fy=36 ksi and Fu=58 ksi. 

a) Calculate the gross yielding design strength of the member. Use the properties given in the manual, and the equation D2-1 given in Chapter D of the AISC Spec. 

b) Calculate the shear lag factor (U) for the connection. Use the equations given in Table D3.1. Consider Cases 2 and 8. 

(c) Calculate the net section fracture strength of the member. Use the value of U calculated above and the equation D2-2 given in Chapter D of the AISC Spec. 

Problem No. 3 

The tension member shown in Figure below is L6x3.5 x 5/16. The bolts are 3/4 in. in diameter. If A36 steel is used, is the member adequate for a service dead load of 31 kips and a service live load of 31 kips.  

[image: image6.png]The tension member shown i Figure P3.4-5 is an L6 3% x Yis. The bolts are % nch,
in diameter. I A36 steclis used, is the member adequte for a service dead load of

31 kips and a service live load of 31 kips?
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a) Calculate the factored design load using the service dead and live loads. 

b) Calculate the gross yielding design strength of the member. Use the properties given in the manual, and the equation D2-1 given in Chapter D of the AISC Spec.

c) Calculate the net section fracture strength of the member. Use the equation D2-2 given in Chapter D of the AISC Spec. Remember to account for the staggered bolt hole pattern. 

d) Is the tension member adequate?

Problem No. 4

[image: image7.png]A C7x 9.8 tension member is connected to a *-inch-thick gusset plate as shown in
Figure P3.5-5. Both the member and the gusset plate are A36 stel.

. Compute the block shear streagth of the tension member.
b. Compute the block shear strength of the gusset plate.
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