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1. A rigid steel beam 20 ft long supports a 5-kip load as 
shown. Assume the beam weighs 1 kip, concentrated at 
the mid-length of the beam. 
A) Determine the tensile stress developed in the steel rod 
that has a diameter of d = ¾". 
B) What is the minimum diameter rod to the nearest 
sixteenth of an inch that can safely resist the load if the 
maximum (allowable) tension stress is equal to σ = 22 ksi? 

 
Solution. 
Draw the FBD of Member ACD and solve for FBC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 kip 

1 kip 



2. A built-up beam section (symmetrical about the Y-axis) is used to 
support a single concentrated load plus a distributed load as 
shown. 
A) Determine the moment of inertia about the centroidal X-X 

axis. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
X-X Axis 

Part A (in2) y (in) Ay (in3) y – y (in) A(y - y)2 (in4) I (in4) 

       

       

       

 
 
 
 
 
 

B) Using Table 13-1, determine the reactions at the supports A and B. 
 
 
 
 
 
 
 
 
 
 



C) Complete the loading diagram, sketch the V and M diagrams, and locate the section(s) with zero shear 
and determine the moment(s) at the section(s). 

D) Determine the maximum flexural stress developed. Will A36 steel be adequate? 

 
 

Loading Diagram 

0.5 Kip/ft 
12 kips 



3.  

 
 
 

By = 4,275 lb Cy = 1,125 lb 

3. Timber roof beams are spaced 5 ft - 0 in O.C. and support a snow load of w1 = 350 lb/ft and w2 = 275 lb/ft 
which includes the total roof dead load (including the framing weight) as shown. A) Draw the shear and 
bending moment diagrams for the beam due to the loading shown. Locate the section(s) with zero shear 
and determine the moment(s) at the sections. B) Assuming Hem-Fir No. 1 grade (beams and posts) 
design the lightest nominal 6 x ____ beam. See table 5-2 Allowable Stresses for Selected Engineering 
Materials. Assume the beam weight is included in the loads. 

 



 



 
 
Problem 4 
Maximum Deflection Formulas (Use Superposition) 

 

  

δmax = 

δmax = 



4. A steel girder spanning 32 ft supports three concentrated beam reactions as shown. Design the lightest 
W14 x __ section for this girder. Check bending, shear and deflection. See the attached V & M diagrams. 
E = 30 x 103 ksi  δallow = L/240 

 
 

20 kips 20 kips 

A B 

L = 32 ft 

Girder 
A572, grade 50 steel. 
σy = 50 ksi  
σallow = 30 ksi  
τallow = 20 ksi 
δallow = L/240 
L = 32 ft 

 

Step 1. 



 
 
 
 
 



 


