CE 470: SAMPLE EXAM NO. 1

Problem No. 1 Calculate the total wind pressure distribution (p) acting on wall AB of the building structure shown below. Assume that the wind blows from west to east. 
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Use the following constants and relationships:

	V (wind velocity)
	90 mph

	I (importance factor)
	1.0

	Kd (directionality factor)
	0.85

	Kzt (topographic factor)
	1.0

	G (gust factor)
	0.85

	z (ft.) 
	Kz

	0 – 15
	0.57

	15 - 20
	0.62

	20 – 25
	0.66

	25 – 30
	0.70

	30 – 40
	0.76

	40 – 50
	0.81

	50 – 60
	0.85

	60 - 70
	0.89


qz = 0.00256 Kz Kzt Kd V2 I 





(1)

p = qzGCp – qhGCpi





(2)

Problem No. 2  

Design a wide-flange (W) section of the W8 x ____ series made from A992 (50 ksi material). The section must resist a service dead load of 50 kips and a service live load of 85 kips in tension. Use the tension design tables and section properties given below. The connection at the member end is through the flanges using a total of twelve - ¾ in. diameter bolts located as shown below. During the block shear calculations assume that the strength is given by cPn = 0.75 {0.6 x Fu x Ant + Fy Agt}.
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Problem No. 3  

· Design a single angle tension member and a bolted connection system for the following loads:

· Unfactored dead load of 50 kips and unfactored live load of 100 kips.

· Design the bolted connection system to be slip-critical at service level loads and to have adequate shear and bearing strength at the factored loads. 

· Show the layout of the designed connection system in a simple drawing.  

· Make the following assumptions during the design:

· Assume A325 bolts 

· Assume A36 material for the tension member and the gusset plate

· Assume 3/8 in. gusset plate. Do not design the width of the gusset plate.
Assume that the tension member can fail by tension yielding and fracture only, i.e., assume that the block shear failure cannot occur
PROBLEM # 4










Design the fillet-weld connection for a single angle, 5 x 3 x 1/2 in., tension member connected to a 3/8 in. thick gusset plate as shown in Figure 1. The single angle member and the gusset plate are made from 50 ksi yield stress steel. The factored design load for the tension member and connection system is 150 kips. 

· State any assumptions and the design details carefully.

· The fillet-weld connection must not be eccentric with respect to the member, i.e., the center-of-gravity (c.g.) of the fillet weld must coincide with the c.g. of the member. The desired fillet-weld layout is shown in Figure 1.  Use E70XX electrode for the fillet weld.

· After designing the connection, determine the (shear) strength of the fillet weld and the tension fracture strength of the member.

[image: image3.emf]L 5 x 3 x1/2 

150 kips

Gusset thickness = 3/8 in.

L 5 x 3 x1/2 

150 kips

Gusset thickness = 3/8 in.


Figure 1. Single angle tension member and fillet-weld connection system for Problem No. 1.
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