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STRUCTURAL ANALYSIS

tructural Analysis, Eighth Edition in SI Units is developed for the effective

study of the theory and application of structural analysis as it applies to

trusses, beams, and frames. Emphasis is placed on developing the student’s

ability to both model and analyze a structure and to provide realistic
applications encountered in professional practice.

Although technology has reduced the often lengthy calculations required when
large or complicated structures are analyzed, it is Hibbeler’s opinion that students
taking a first course in this subject should also be well versed in the classical
methods. Practice in applying these methods will develop a deeper understanding
of the basic engineering sciences of statics and mechanics of materials.

This book goes beyond theory and steps into the information age by specially
developing animations that breathe new life into classical concepts. Newly
developed animations complement the video solutions as part of an enhanced
visual learning kit that aids understanding. Anchored by the classic Hibbeler’s
methods of problem-solving, this is the definitive authority on structural theory
gracing lecture halls today.

The book contaias these New and Enhanced Flemeants

1. Animations help students visualize the invisible forces governing
structures

2. 24/7 video solution walkthroughs offer independent revision

3. Diversity of problems and probing analysis build critical thinking

4. Realistic diagrams and photos illustrate theories in practice

5. Comprehensive and concise organization pave the way for systematic
study

6. Wide-ranging, time-prudent resources for instructors and students
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Animations Help Students Visualize the Invisible Forces

access to specially created animations. Conceptually designed by Dr. Tan Kiang

Hwee, these animations cover concepts that were identified by him as important teaching concepts. Students can access the
Companion Website with the Access Code provided. The animations help students visualize the relation between mathematical
explanation and real structure, breaking down complicated sequences and building up fuller analysis. They lend a graphic
component in tutorial and lecture, assisting lecturers in demonstrating the teaching of concepts with greater ease and clarity.
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Method of Joints
Page 96
Example 3.2

Method of Sections
Page 108
Example 3.6

Internal Loadings M & V
Page 150
Section 4.3

Method of Superposition
Page 169
Figure 4-21

Influence Lines

~ Page 207

Example 6.1

Qualitative Influence Lines

Pages 219, 220, and 221

Examples 6.9(a), 6.10(b), and

6.11(b)

10.

11.

12.

Moment-Area Theorems
Page 321
Example 8.8

Conjugate-Beam Method
Page 330
Example 8.14

Principle of Virtual Work
Page 351
Example 9.1

Force Method of Analysis
Pages 398 and 399
Figures 10-3 and 10-4

Force Method of Analysis
Page 400
Figure 10-5

Moment Distribution for Beams
Page 491 ‘

Section 12.2
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STRUCTURAL ANALYSIS
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Offer Independent

Video Solutions

An invaluable resource in and out of the classroom, these complete, solution walkthroughs of representative homework
problems from each chapter, offer fully-worked solutions, self-paced instruction and 24/7 accessibility. Lecturers and students
can harness this resource to gain independent exposure to a wide range of examples applying formulae to actual structures.
Each Video Solution is flagged by a monitor icon. Icons with “US” inside the monitor indicate that the videos are in imperial

units. Unmarked ones are in SI units.

e———

6.2 INFLUENCE LINES FoR Beams 213

ntiuence Lines for Beams E g

Since beams (or girders) often
¢ form the main
a floor system or bridge deck, it is important to be able to construct the

Or moment at any specified point

influence lines for th i
e € reactions, shear,

function. Two types of loadings will

Loncentrated Fores Since the numeri i ’
erical values of a function for an

influence line are determi

ined usmg'f df'mensionlm unit load, then for bt
List eo Soiutions ; ! z o e
1. Chapter 1: Section 1.3-1 (US) 7.  Chapter 3: Section 3.5
Floor Load Coplanar Truss Analysis
2. Chapter 1: Section 1.3-2 (US) 8. Chapter 3: Section 3.8 (US)
Wind Load Space Truss Analysis
3. Chapter 2: Section 2.1 (US) 9.  Chapter 4: Section 4.1 (US) =
Idealized Floor Loads Internal Loadings at a Point
4. Chapter 2: Section 2.4 10. Chapter 4: Section 4.3 (US)
Determinacy and Stability Beam Internal Loading Diagrams
5. Chapter 2: Section 2.5 (US) 11. Chapter 4: Section 4.4
Analysis of a Determinate Frame Frame Internal Loading Diagrams
6. Chapter 3: Section 3.2 12. Chapter 5: Section 5.2 : o
Classification of Trusses Cables with Concentrated Loads
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14.

15:

16.

17.

18.

19.

20.

Chapter 5: Section 5.5 (US)
Three-Hinged Arch Analysis

Chapter 6: Section 6.2
Influence Lines for Beams

Chapter 6: Section 6.3 (US)
Influence Lines by Miiller-Breslau
Principle

Chapter 6: Section 6.4
Influence Lines for Floor Girders

Chapter 6: Section 6.5 (US)
Influence Lines for Trusses

Chapter 7: Section 7.2 (US)
Approximate Analysis —
Indeterminate Trusses

Chapter 7: Section 7.3 (US)
Approximate Analysis of Frames
with Vertical Loads

Chapter 7: Section 7.5 (US)
Approximate Analysis of Frames
by the Portal Method

22.

23.

25,

26.

27.

28.

29.

30.

31

32.

33.

. Chapter 8: Section 8.3
Beam Deflection by Double
Integration :

Chapter 8: Section 8.4
Beam Deflection by Moment-Area

Chapter 8: Section 8.5
Beam Deflection by Conjugate
Beam

. Chapter 9: Section 9.4 (US)

Deflection of Trusses by Virtual
Work

Chapter 9: Section 9.7-1
Deflection of Beams by Virtual
Work

Chapter 9: Section 9.7-2 (US)
Deflection of Frames by Virtual
Work

Chapter 10: Section 10.4 (US)
Force Method for Beams

Chapter 10: Section 10.5
Force Method for Frames

Chapter 10: Section 10.6 (US)
Forece Method for Trusses

Chapter 10: Section 10.7
Force Method for Composite
Structures

Chapter 11: Section 11.3-1 (US)
Slope-Deflection Analysis of
Beams Part 1

Chapter 11: Section 11.3-2 (US)
Slope-Deflection Analysis of
Beams Part 2

Chapter 11: Section 11.4 (US)
Slope-Deflection Analysis of
Frames

35

36.

373

38.

39.

40,

41.

42,

43.

45.

47.

Chapter 12: Section 12.2 (US)
Moment Distribution for Beams

Chapter 12: Section 12.3

Moment Distribution Using
Modified Stiffnesses

Chapter 12: Section 12.4 (US)
Moment Distribution for Frames

Chapter 12: Section 12.5 (US)
Moment Distribution for Sidesway
Frames

Chapter 13: Section 13.2 (US)
Stiffness and Carry-Over Factors
for Nonprismatic Members

Chapter 13: Section 13.3 (US)
Slope-Deflection Analysis of
Nonprismatic Beams

Chapter 14: Section 14.5
Truss Stiffness Matrix

Chapter 14: Section 14.6
Truss Reactions

Chapter 14: Section 14.8 (US)
Trusses with Thermal Changes

Chapter 15: Section 15.4-1
Beam Reactions

Chapter 15: Section 15.4-2
Beam Member Forces

Chapter 16: Section 16.3 (US)
Frame Stiffness Matrix

Chapter 16: Section 16.4-1 (US)
Frame Reactions -

Chapter 16: Section 16.4-2 (US)
Frame Member Forces
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Diversity of Problems and Pr
Critical Thinking

24 CHapTer 1 TYPES OF STRUCTURES AND LOADS

i Calp
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The unheated storage facility shown in Fig. 1-14 is located on flat
{ open terrain in southern Ilinois, where the specified ground snow
load is 0.72kN/m?. Determine the design snow load on the roof
which has a slope of 4%.

Since the roof slope is < 5%, we will use Eq. 1-5: Here,
C, = 0.8 due to the open arca, C, = 1.2 and [, = 08.
é Thus,
Py = 0ICCLp,
= 0.7(0.8)(1.2)(0.8)(0.72 kN/m?) = 0.39 kN/m?

Since p, = 0.72 kN/m® < 0.96 kN/m?, then also
py = Ipg = 08(0.72 kN/m?) = 0.58 kN/m® i

By comparison, choose
py = 0S8 kN/m?

Rariiinak

s Londs, T prod dings on a
through its interaction with the ground and its response characteristics,
These loadings result from the structure’s distortion caused by the
ground’s motion and the lateral resistance of the structure. Their
itude depends on the and type of ground accelerations and
the mass and stiffness of the structure, In arder to provide some insight
as to the nature of earthquake loads, consider the simple structural
model shown in Fig, 1-15. This model may represent a single-story
building, where the top block is the “lumped” mass of the roof. and the
middle block is the lumped stiffness of all the building’s columns. During
an carthquake the ground vib both hori: Iy and vertically. The
horizontal accelerations create shear forces in the column that put the
block in sequential motion with the ground. If the column is stiff and
the block has a small mass, the period of vibration of the block will be
short and the block will accelerate with the same motion as the ground
and undergo only slight relative displacements. For an actual structure
which is designed to have large amounts of bracing and stiff connections
this can be beneficial, since less stress s in the members. On the
other hand, if the column in Fig 1-15 is very flexible and the block has a
large mass, then carthquake-induced motion will cause small accelerations.
of the block and large relative displacements.
In practice the effects of a structure’s acceleration, velocity, and
4i il Bl Yedt and d jas an earthquak

L

Earih 1

ER o~

oSN (3 i Ll e g e ¢ Gl S R ST | Rl e R g

thiese proplems

Lyaange of '{'a"v-\li.‘]_:
Concluding aoles

ated

also been corn:

enailing the

1l INE CEAIEY




Project Problems »

Projest Problems tha
invalse  reil  streciursl
systems areinctuded af the

ead of selecied chapters,

Fhey provide the student
with insight as to how
tomds are determined and
iransmitied through the

structure,

L

<4 Problems

These probioms depict realiste
stluations  enconnicred i
practice. They are deeldped
to lest student’s ability tu apply
the coneepts. A witder range of
quesfions is given far student’s
practice and  application,
L Lecturers bave more guestions
to select, modify and sdd a5 new
‘questinns 1o their resources.
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The flat roof of the steel-frame building shown i the photo i sook
intended 1o SUPPOTt & total Joug of 2kN/m? OVer s surface. hipo I :
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Comprehensive and Concise Organization Pave the Way for

Cue =t dl e N PP YO
systematic Learning

Framework
The contents of each chapter are arranged into sections with specific topics categorized by title headings, providing clear cues that allows
students to progressively follow topics.

cussions refevant to i pasiieaiy

theory are suceinet, vet thargugh.

In maost ¢ases, this s followed by
a “Procedure far "H‘.t?)\'i'y” guide,
which provides siodents with &
symmany of the important conecpts

wid A sysfemate approach for
applying the doncepts. THe cxample
problems are  solvod wsing  this
outlined methodinendes to clarity ity
numerical applichtion, Froblems are
given gt the ¢ntofeich ehupter ancd
are srranged fu gover the maierial
int sequential arder; moreover, for
A0y topis they Are arranged in ordos
af increasing difficnts.




