
32 Part I: The Multiple-Choice Exam

Two conditions occur so frequently in build-

ing structures that their formulas and shear 

and moment diagrams are worth remembering. 

These conditions are: (1) a simple beam with a 

uniformly distributed load over the entire span, 

and (2) a simple beam with a concentrated load 

at midspan.

The beam diagrams and formulas for these two 

conditions are shown in Figure 2.24, reprinted 

from the AISC Manual by permission of the 

American Institute of Steel Construction.

Figure 2.24

Example #8

A simple beam 20 feet long has a concentrated 

load of 5,000 lbs. at midspan. What is the 

maximum shear (V) and the maximum  bending 

moment (M)?

Solution:

From the second diagram in Figure 2.24,

Maximum V = 
P

2
 = 

5,000

2
 = 2,500# 

Maximum M = 
PL

4
 = 

5,000(20)

4
 = 25,000'#

Example #9

The framing system for a fl oor consists of 

beams spaced at six feet on center which span 

32 feet between girders. The beams sup-

port a uniform load of 100 pounds per square 

foot. What is the maximum shear (V) and the 

maximum bending moment (M) for each fl oor 

beam?

Solution:

Figure 2.25

The fl oor area supported by each beam, known 

as the beam’s  tributary area, extends halfway 

to each adjacent beam and the full length of the 

beam, as shown in Figure 2.25. The uniformly 

distributed load (w) in pounds per lineal foot 

supported by each beam is equal to the load in 

pounds per square foot (100) multiplied by the 

beam spacing in feet (6), or 100 × 6 = 600 lbs. 

per foot.

Maximum V = 
wL

2
 = 

600(32)

2
 = 9,600#

Maximum M = 
wL2

8
 = 

600(32)2

8
 = 76,800'#
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 Lesson Four: Steel Construction 69

Figure 4.6

The compression fl ange of a steel beam is simi-

lar to a column. Its compressive stress tends to 

make it buckle, just as a column tends to buckle 

under compressive load, as shown in Figure 

4.8.

If lateral support is provided, the beam cannot 

buckle laterally, and the full allowable bend-

ing stress may be used. However, if the beam 

is laterally unsupported, its tendency to buckle 

reduces its ability to resist moment.

Most simple beams used in building framing 

have continuous lateral support along the top 

(compression) fl ange provided by the fl oor or 

roof construction. Some examples are shown in 

Figures 4.9 and 4.10.

Figure 4.7

Figure 4.8

Figure 4.9
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and Hoffman in Chicago, and earned a PhD in 

structural engineering from the University of 

Illinois at Chicago. He has designed buildings 

for more than 20 years, and has written multi-

ple books on earthquake and wind loads. David 

also served as primary author of two reports 

analyzing the collapse of the Twin Towers for 

the National Institute of Standards and Tech-

nology. He is an active member of numerous 

national technical committees, including the 

American Society of Civil Engineers’ Mini-

mum Design Loads for Buildings and Other 

Structures.

Special thanks to Suzanne Galletti, BSE, 

MArch, architect, for reviewing this update. 

Her contributions have helped create a more 

reader-friendly, accurate, and current title.

Thanks also to David Eckmann and Stephanie 

Hautzinger for their contributions to previous 

updates.

This introduction was written by John F. Hardt, 

AIA, MArch. John is a senior project archi-

tect and senior associate with Karlsberger, an 

architecture, planning, and design fi rm based in 

Columbus, Ohio. He is a graduate of Ohio State 

University (MArch).

Tables and charts from the International Build-

ing Code are reproduced courtesy of the Inter-

national Code Council (ICC). For information 

about ICC codes and related services, contact 

ICC customer service at 1-800-786-4452.

ABOUT KAPLAN

Thank you for choosing Kaplan AEC Educa-

tion as your source for ARE preparation materi-

als. Whether helping future professors prepare 

for the GRE or providing tomorrow’s doctors 

the tools they need to pass the MCAT, Kaplan 

possesses more than 50 years of experience as 

a global leader in exam prep and educational 

publishing. It is that experience and history 

that Kaplan brings to the world of architectural 

education, pairing unparalleled resources with 

acknowledged experts in ARE content areas 

to bring you the very best in licensure study 

materials. 

Only Kaplan AEC offers a complete catalog of 

individual products and integrated learning sys-

tems to help you pass all seven divisions of the 

ARE. Kaplan’s ARE materials include study 

guides, mock exams, question-and-answer 

handbooks, video workshops, and fl ash cards. 

Products may be purchased individually or in 

division-specifi c learning systems to suit your 

needs. These systems are designed to help you 

better focus on essential information for each 

division, provide fl exibility in how you study, 

and save you money.

To order, please visit www.KaplanAEC.com or 

call (800) 420-1429.
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