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UNIT ONE

Text The Preface of (Desdign of Concrete Structure )

1] This edition represents a major revision and expansion, as well as an update, of the
previous work. However, it maintains the same basic approach: first to establish a firm un-
derstanding of the behavior of reinforced concrete structures, then to develop the methods
used in current design practice and to achieve familiarity with the codes and specifications
governing practical design.

[ 2] It is generally recognized that mere training in special design skills and codified pro-
cedures is inadequate for successful professional practice. These skills and procedures are
subject to frequent and sweeping changes. To understand and keep abreast of these rapid
developments, the engineer needs a thorough grounding in the basic performance of con-
crete and steel as structural materials, and in the behavior of reinforced concrete members
and structures. © On the other hand, the main business of the structural engineer is to de-
sign structures safely, economically, and efficiently. Hence, with this basic understanding
as a firm foundation, familiarity with current design procedures, and skill in using them.,
is of the essence. ® This edition, like the preceding ones, serves both these purposes.
[3] Changes in format have been made, based on the author’s experience in the class-
room, and in response to constructive suggestions by users. Material on mechanics and be-
havior of reinforced concrete.formerly treated separately in an early chapter, has been inte-
grated into the later chapters treating specific design topics such as flexure and shear, thus
providing better continuity and more convenient reference to the fundamental basis of each
development, and avoiding some duplication. The twelve chapters of the carlier work , some
excessively long, have been subdivided into shorter chapters for easier study and reference.
[4] Enhancement of hoth breadth and depth of coverage has been achieved in many ar-
cas ,and entirely new chapters have been added treating slabs on grade .composite construc-
tion, retaining walls, and building systems. The chapter on columns has been largely
rewritten to improve its clarity and generality. For each chapter of the text, a greatly ex-
panded reference list provides an entry into the literature for those in need of more back-
ground in detail. The number of problems for homework assignment has been greatly in-
creased . and problems are placed at the end of each chapter for convenience of the teacher
and student.

[5] All design procedures . examples, and problems are consistent with the 1983 Build-
ing Code of the American Concrete Institute (ACID) or,in the case of bridges , with the 1983
Specification of the American Association of State Highway and Transportation Officials
(AASHTO) . Many new design aids have been included. Thus the book should continue to
be a valuable desk aid for the practicing engineer , providing him with a source of up-to-

1



date design information.

£5] The teacher will find the text suitable {or either a one- or two-semester course in
the design of concrete strictures. if the curriculum permits only a single course (probably
taught in the fourth undergraduate year). the introduction and treatment of materials
teund in Chapters 1 and 2 respectively. the material on flexure. shear. and anchorage of
Chapters 3, 4, and 5. Chapter 6 on serviceabitity, and the introduction to one- and two-
wuy slabs of Chapter 8, plus Chapter 12 on columns will provide a good basis. Time will
probably not permit classroom coverage of frame analysis and building systems, Chapters
15 and 17, but these could well be assigned as independent reading, concurrent with the
carlier work of the course. ¥ In the writer’s experience, such complementary outside read-

ing tends to enhance student motivation.

[

il A second course (most likely taught in the first year of graduate study) should in-
clude an introduction to the increasingly important topic of torsion, Chapter 7, an in-depth
study of slab systems using Chapters 9 through 11, and foundations and retaining walls ac-
cording to Chapters 14 and 15, as well as composite construction from Chapter 13 and
bridge design using Chapter 19. Prestressed concrete is sufficiently important to justify a
separate course with its own text. If the curriculum does not permit this, the treatment of
(napter 18 provides an introduction to the most important concepts.

L8] The present volume is the 10th edition of a textbook originated in 1923 by Leonard
. urquhart and Charles E. O'Rourke, both professors of structural engineering at Cornell
aniversity at that time. The second, third, and fourth editions firmly established the work
as a leading text for both elementary and advanced courses in the subject area. Professor
(reorge Winter, also of Cornell, collaborated with Urquhart in preparing the fifth and sixth
editions , and Winter and the writer were responsible for the seventh, eighth,and ninth edi-
tions. The present volume was prepared subsequent to Professor Winter’s passing in 1982.
41 The wirter gladly acknowledges his indebtedness to the original authors. While it is
safe to say that neither Urquhart nor O’Rourke would recognize very much of the detail ,
the approach to the subject and the educational philosophy that did so much to account for
the success of this unique book would be familiar. ® I acknowledge with particular grati-
tude the influence of Professor Winter. A long professional and personal relationship with
him had a profound effect in developing a point of view that has shaped all work in the

chapters that follow.

New Words and Expressions

revision * [ ri'vizen ] n. BT, B

update » [ap'deit ] 7. BPFHANR

codify ['kodifai ] v. iR, BH
madequate *  [in'adikwit ] a. RERH, FEHHY
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sweeping ['swizpin]
keep abreast of
familiarity * [fo,mili'zeriti
format * ['formaet]
constructive [kon'straktiv’
flexure [‘flekfa]

duplication [dju:pli'keifan’]
subdivide ['sabdi‘vaid ]

be integrated into

enhancement * [in‘ha:nsmont ]
coverage ¥ ['kaverid3]
retaining walls

clarity ¥ ['kleeriti]

generality [ \dzena'raliti]
anchorage ['®pkerid3 ]
complementary * [ kompli'mentori ]
motivation [,rmouti'veifon |
concurrent [ kon'karont |
originate * [a'rid3ineit ]
collaborate [ko'lebareit ]
acknowledge *» [ok'nolid3]
indebtedness [in'detidnis ]

profound [pra'faund ]
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Reading Comprehension

[ .Choose the best answer.

Exercises



. What’s mainly talked about in the first paragraph?
A. The difference between this edition and the earlier ones.
B. The behavior of reinforced concrete structures.
C. The same basic approach maintained in all these editions.

ID. The method used in current design practice.

[eV]

. Why do the engineers need a thorough grounding in the basic performance of concrete
and steel?
A.In order to keep up with the rapid development of skills and procedures.
B. In order to keep abreast of the frequent and sweeping changes of the structural ma-
terials.
C. In order to keep pace with the frequent and sweeping changes of the up-to-date de-
sign.
D.1In order to keep step with the frequent and sweeping changes of the codes and
specifications.

. Which of the following statements is not true?

[

A. Material on mechanics and behavior of reinforced concrete, formerly treated sepa-
rately in the later chapters, has been integrated into an early chapter.
B. All design procedures, examples, and problems are consistent with the 1983 Build-
ing Code of the American Concrete Institute.
C. Winter and the writer were responsible {or the seventh, eighth and ninth editions.
D. The number of problems for homework assignment has been greatly increased, and
problems are placed at the end of each chapter.

4. The reason for rewriting the chapter on columns is
A. the enhancement of both breadth and depth
B. the development of continuity
C. the attachment of advanced skills
D. the improvement of both clarity and generality

5. This edition, like the preceding ones. aims at
A. mastering current procedures and skill in using them
B. designing structures economically and efficiently
C. keeping abreast of the changes and development
D. None of above.

1. Fill in the blanks with the information given in the text.
1. What does this edition represent?

It represents

2. What are the changes in format?

Material on s formerly , has




such s

thus

3. The writer gladly acknowledges . While it is safe to say that

neither Urquhart nor U’Rourke would recognize .

Vocabulary

I . Choose one word or phrase which is the most similar in meaning to the one underlined

in the given sentences.

1. So much is happening in the world of science that it’s difficult to keep abreast of all

the latest developments.

A. keep after
C. keep in with

B. keep a close watch on

D. keep pace with

2. The company’s new president made sweeping changes in the office.

A. wide
C. rapid

B. various

D. therough

3. Subsequent to his phone call, 1 received a confirmation in the mail.

A. Following
C. During

B. Prevailing
D. Preceding

4. The new government promised to codify the laws.

A. change

C. revise

A. recognize

B. arrange
D. digest
5. All acknowledged him to have been very good-humoured and of a kind disposition.
B. accept
D. confess

C. admit

I . Match the words in Column A with their corresponding definitions or explanations in

Column B.
A
1. anchorage a.
2. code b.
3.slab c.
4. torsion d.
5. {ormat e.

B
a thick flat usu. 4-sided piece of metal, stone, wood, food, ect.
a course of study offered in a school , college, etc.
something to which something else is fixed in order to make it
firm
the size, shape, etc. , in which something, esp.a book is pro-
duced
a system of secret words, letters, numbers, etc. used instead

of ordinary writing to keep messages secret

. the force that moves a rod, wire, etc.back into the correct

shape after it has been twisted out of shape

. the amount of protection given by insurance



h. any of the parts of a detailed plan or set of dascriptions or di-

rections

Yranslation

HNMFEFIE —REBHE ARAILTEE, B (M EE LR
L) R BLg . DR B R A0 VE SR AR BUSC A BE R | SRR A b LR A .
“last”,
5 -

He is the last person for such a job.

oo 55 A B T XA~ AR
frf

He should be the last (man) to blame.

B AmA EKEM.
) =

He is the last man to do it.

bk A& THRMEE.

I'ranslate the following sentences into Chinese, and pay attention to the words underlined.
l. If the stove isn’t made up., it will go out.

2. In this battle he accounted for five of the enemy.

3. Half the roads in the region are still to be made up.

t. She tried her best to right her husband from the charge of robbery.

3. It took Laurence Olivier more than an hour to make up for the part of “Othello” .

Reading Material A

Concrete, Reinforced Concrete, and Prestressed Concrete (1)

Concrete is a stonelike material obtained by permitting a carefully proportioned mix-
ture of cement, sand and gravel or other aggregate, and water to harden in forms of the
shape and dimensions of the desired structure. The bulk of the material consists of fine and
course aggregate. Cement and water interact chemically to bind the aggregzate particles into
& solid mass. Additional water, over and above that needed for this chemical reaction, ‘is
necessary to give the mixture the workability that enables it to fill the forms and surround
tke embedded reinforcing steel prior to hardeniag. Concretes in a wide range of strength

9



properties can be obtained by appropriate adiwstmer o: the proportions of the constituent
materials. Special cements (such as high czrlv strengrh cements) . special aggregates (such
as various lightweight or heavyweight aggregates), admixtures (such as plasticizers and
air-entraining agents), and special curing methods (such as steam-curing) permit an even
wider variety of properties to be obtained. |

These propesties depend to a very substantial degree on the proportions of the mix.on
the thoroughness with which the various constituents are intermixed,and on the conditions
of humidity and temperature in which the mix is maintained from the moment it is placed
in the {orms untii it is fully hardened. The process of controlling these conditions is known
as curing. To protect against the unintentional production of substandard concrete, a high
degree of skillful control and supervision s necessary throughout the process, from the
proportioning by weight of the individual coniponents, through mixing and placing, until
the completion of curing.

The factors that make concrete a universal building material are so pronounced thart it
has been used, in more primitive kinds and ways than at present. for thousands of vears,
probably beginning in Egyptian antiquity. The facility with which, while plastic, it can be
deposited and made to fill forms or molds of almost any practical shape is one of these fac-
tors. ¢ Its high fire and weather resistance are evident advantages. Most of the constituent
materials, with the possible exception of cement, are usually availableat low cost locally or
at small distances from the construction site. Its compressive strength. like that of natural
stones, is high, which makes it suitable for members primarily subject to compression, such
as columns and arches. ® On the other hand, again as in natural stones, it is a relatively
brittle material whose tensile strengh is small compared with its compressive
strength. This prevents its economical use in structural members that are subject to tension
either entirely (such as in tie rods) or over part of their cross sections (such as in beams or

other flexural members) .
Notes
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Reading Material B

Concrete, Reinforced Concrete. and Prestressed Concrete (2)

To offset this limitation, it was found possible, in the second half of the nineteenth
century. to use steel with its high tensile strength to reinforce concrete,? chiefly in those
places where its small tensile strength would limit the carrying capacity of the mem-
ber. The reinforcement, usually round steel rods with appropriate surface deformations to
provide interlocking. is placed in the forms in advance of the concrete. When completely
surrounded by the hardened concrete mass, it forms an integral part of the member. The
resulting combination of two materials, kaown as reinforced concrete, combines many of
the advantages of each: the relatively low cost,good weather and fire resistance »good com-
pressive strength, and excellent formability of concrete and the high tensile strength and
rauch greater ductility and toughness of steel. It is this combination that allows the almost
unlimited range of uses and possibilities of reinforced concrete in the construction of build-
ings, bridges, dams. tanks, reservoirs, and a host of other structures.

In more recent times, it has been found possible to produce steels, at relatively low
:ost, whose yield strength is of the order of 4 times and more that of ordinary reinforcing
steels. @Likewise , it is possible to produce concrete 3 to 4 times as strong in compression as
the more ordinary concretes. These high strength materials offer many advantages , includ-
ng smaller member cross sections, reduced dead load, and longer spans. However, there
are limits to the strengths of the constituent materials beyond which certain problems
irise. To be sure, the strength of such a member would increase roughly in proportion to
“hose of the materials. ® However, the high strains that result from the high stresses that
~ould otherwise be permissible would lead to large deformations and deflections of such
members under ordinary loading conditions. Equally important, the large strains is such
high strength reinforcing steel would induce large cracks in the surrounding low tensile
strength concrete, cracks that would not only be unsightly but which would expose the
steel reinforcement to corrosion by moisture and other chemical action. This limits the use-
ful yield strength of reinforcing steel to about 80 ksit (552 MPa) compared with 40 to 60
ksi (276 to 414 MPa) for conventional reinforcing steel. ‘

A special way has been found, however, to use steels and concretes of very high
sirength in combination. This type of construction is known as prestressed concrete. The
steel, usually in the form of wires or strands but sometimes as bars, is embedded in the
concrete under high tension that is held in equilibrium by compressive stresses in the con-
rrete after hardening. Because of this precompression, the concrete in a flexural member
will crack on the tension side at a much larger load than when not so precom-

s



pressed. Prestressing greatly reduces both :he deflections and the tensile cracks at ordinary
loads in such structures, and thereby enables these high strength materials to be used ef-
fectively. Prestressed concrete has extended.to a very significant extent, the range of spans

of structural concrete and the types of structures for which it is suited.

Notes
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