21tHE L@ FREN “+217" MUFHEH

.’E‘Eﬁﬁlﬁ.lﬁﬁlﬁiﬂﬂﬁaﬁ

' }
iy

0
7

i/
o;;'
&

' {
3

iz d
e
i

-

‘!’;‘ |
/

il
£3
»

{<
i) o
.v_fa
¥ &
34
-
oy
o Y

¥

Wi/,

i

:"“!_



21 $rm s A+ = A7 B A
£ 4 31 AR LR B K FH A KM

AR I iE

Rt AL S A
2~ KipRIFBoRibRRit




HERE
APANETREERAAIREANFE, RARNBEL L0
BEAANE, LRI AT, ERRT. EAEMH, EREHR,
AHRRLEMN, B48MH. EHEM. E ks ERETE, #HR
LA, M, EAMA, 2ALR, AARBEREN, RTE
HEMRt, FABERREILZFAS,

BHERSE (CIP) #iE

FARBEREVIE / G EH — Xt . KRER¥
AW AL, 2013, 12

ISBN 978 -7 -5308 -8691 -5

I. Ot I. @ . OLARTHE-HE
IV. DH31

o A 5 4F CIP #iiE# ¥ (2014) 55004634 5

FAEHE: Ttk
LR £ E

X B8 HREHREHA
BT REERVEBOR B AL R
HAA: 2 B
REETHPGRRRE 35 5 HF44 300051

BiE (022) 23332390 (4R3E=E)
Pak: www. tjkjcbs. com. cn

FieA I 2
AL B BN 55 A FR A R BRI

Fr7s 889 ZEH x 1194 Xk  1/16 Epdk 13.5 % 475 000
2014 451 A48 1 BRES 1 WRERR
EHr: 42.00 7T



i

R IR
|

= .
i

(EREHAFLREE) BT R, EEAFRGEAME, F43LTRARALA
BALRREVERGE LZEEMGAREE RN, 2B XA EAEL, A
PHBRIRAAIEENT @, AN BEFTLITOEMARAE, KBikH
2, NEMA, 4, EEY, AR TRIEZHAEAETLOEE AR
BREGE S, ARBRELZEFERFHLEDS,

AP ETROFERIAE, FHET, EALEH, ERER, AR LtaEH, £
AuM. RMEM., EHEAM, EATE, AL IR SMHET. Z2AMHE. 25
SR, BARKRFEM, WTENEHRLT. EANERREIBFALS, FALE
BEWA LR, 8, 437, MEARRNIRERITAE, 2BHRACFEZE, 0
FHMEER, BHER, BLERAL, BREBETHF IR LRORZEER
AR,

ABEREIRT, HEX BIFZROAEATHE, ARNLEIENETRESLE,
Prida X ERHEY, FRFAFE, ELERIFN, H#FAATAEHAIRTHC
Z IR A, EIiEGREF—H R T REM,

BT HERBSR, mZHERFAR, BPRELAERRZL, #6F KikH
PIEE IE |



=k
JI\

Contents

Unit1l Civil Engineering ................................................................................................... 1
Text Civ—il Engineering ................................................................................................... 1
Reading: Careers in Civil Engineering ................................................................................. 5
Grammar: E\IERES (1) AR A e 7
Unit 2 Urban D&gign ......................................................................................................... 9
Text Is Urban Design a Discipline‘? ................................................................................. 9
Reading: What is Urban Design? .................................................................................... 11
Reading BAHOEMEE (I1) —Ga)J 4 e e errre e e 12
Unit 3 AFCHItECEUI® +r vrreorrrsssreataseroriniseresnsassnienstarsssssssssressessssssistsssssasassssssssasssnssatnssssssnsases 14
Text Basic Elements of ATchitecture =« +rsc=essesssessttestaratiismstssssasrssaststsassasstsanssatssssrassssssssasss 14
Reading: Modify]ng Elements of Architecture  sreeereersecsssesersntatisissarerasaesnssssssasnssssstasasessnsosanss 17
Reading: BV BAERIRE S (T) ——ZE R v e 20
Unit4 Modern Bl'idg% ................................................................................................... 23
Text Modem Bridges ................................................................................................... 23
Reading: Types of Bridges ............................................................................................. 28
Reading: B FGEBIERETT () —HEIR cooeevrrr e 32
Unit 5 Reinforced CONCrete SEITICIUTES «««ctxtecttrtererarertttaiiiarnsasiassansnsessssssstasasssssonsosssssessssssns 34
Text Reinforced Concrete SIrUCEUTES «+rrteseesssssasatcsstsassistunssrsossssassassscassssssssssrsersorasatsrsssasssss 34
Reading; Fonns for Concrete Structure .............................................................................. 39
Reading: LV BIEBHERTT (1) ——BHIBAGITRR covveerrmrmeerremi e 42
Unit 6 Composite SEIUCLUIES et etvrtrrrettasosicensroinnsrasnnassssssassssasssssnssssssssssssenasssssnssssnssssssasnasses 44
Text Composite Structures ............................................................................................. 44
Reading: Tall Buﬂdlng Su-ucture .................................................................................... 50
Reading: H A/ BEMBIERTT (M) —8 LB HE cevvererererer ittt e 52
Unit 7 Space SLIUCLIUEE v rerertresatentitinmacsstssanesnenssesssessssasassennssssssesstssrsssnnssssasassscscacscsssnns 54
Text Space Franug Structures (1) ................................................................................. 54
Reading: Space Frame Stmctures (2) ............................................................................. 58
Reading: E M FIERIEIFRTT (IV) —Ga]BIgR - --ervemrerrrm e 62



EYS AT,

Unit 8 Foundation Engineering .......................................................................................... 65
Text Foundation COnSthtiOrl ....................................................................................... 65
Reading: Eanhworks ................................................................................................... 69
Reading: P HERBIERTT (V) — a3 - ooeer e 73

Unit 9 Construction Mmgement ....................................................................................... 76
Text Project Management ................................................... Ll Dl L L 76
Reading: Total Quality Management for COnSErUCHON  +++ssssssssssssnsnnsesanisutinssssintints st 81
Reading: —gﬂ%iﬁ-mﬂ%ﬁr‘j ( V[) —ﬁiﬁ%& ............................................................ 88

Unit 10 Construction Engineering ....................................................................................... 90
Text Constmction Engineering ....................................................................................... 90
Reading: Project Planning ............................................................................................. 94
Reading: ?ﬂ%iﬁ-m ﬂﬁ&rﬁ ( VII) _Eii&% ............................................................ 96

Unit 11 Structure Design ................................................................................................ 98
Text Loads and DeSigﬂ Process stessereertrateiiiiiaiiiiiiiie ittt ittt ittt st 98
Reading: Structural Design .......................................................................................... 104
Reading: %ﬂﬁiﬁﬂgﬂfé&ﬁ ( V]II) _—-&/ﬂ ﬂi% ......................................................... 108

Unit 12 Construction Material «---ccreeestsrseertiatiiiniactiimiaissrasesssasessssssssssssssssssssssassssssssssssssnss 110
Text 1 Structural Form and Materials (1) correrermrreemmmeniie ittt sttt 110
Text 2 Structural Form and Matenals (2) ........................................................................ 118
Reading: The Choice of Construction Materials crrseeessssereerteaiaretestntatsiissiascatrsessesseesisscrsanes 121
Reading ; FBIERBIIER TS (IX) — IR BRABUATREE  cvevrererer 124

Unit 13 ConStruction COMETACt = =+ ssssrtetarssiarattacatassitiiseassssaresssssonsstaansssssssstsssssnsssssssssssasns 128
Text Introduction of Contact Management  -+ereceeeesesstene s e e 128
Reading: Contract Price and Payment .............................................................................. 132
Reading: BHEBSCIIBEIE (1) —— 3BT ooeervrmmm s 134

Unit 14 Tendering and Bidding ....................................................................................... 136
Text Procedure of Tender  crereersesesseritaneusnetinisstetssasesssssressssesasassssesacansessasssssscnsncnssssnnss 136
Reading: Bidding T‘heory ............................................................................................. 139
Reading: B XHEE (1) FREIS AL -vvoeerereeessinteiiiniiiisianisiai it 146

Unit 15 Underground SPace SEIUCLUTE <« ««ssesesresremrns ettt it s 148
Text Underground Space Utilization .............................................................................. 148
Read_ing: How Tunnels Are Built .................................................................................... 152
Reading: BB THMEBEE () — 3T GBI -o-roererrrmeeer e 159

Unit 16 Construction Supervisory .................................................................................... 162
Text Supervisory Ski]ls ( 1 ) ....................................................................................... 162

—,



Reading: Supervisory Ski]_ls (2) .................................................................................... 165
Reading: BHEEXHIEBIE (V) ——IECHAHBIEBAE «ocvrrerrrmrnnii e, 169
Unit 17 Earthquake Engineering ....................................................................................... 173
Text Eanhquake Darnage 10 SLIUCLUrES  stesrsresresesesanraronnnsecassssenssssosensassssssnsassssssassssscnsassnse 173
Reading: Damage as a Result of Structural Problems sessssseessearesiniasininnsasnsssiassssssnssssssssacassons 183
Reading: BHEEICHEME (V) —&5E., BUBFISESTER orevereremmms s 188
VOCADUIATY - eereermmmmmammn ettt et e e b s e e e e s e s 191
Appendix A : EAVBEIEBEFIREE  --ocvrrererermrroriet i 199
Appendix B: i*Ifg q.'l ﬁ'm m&lwﬁﬂaﬁzal ............................................................... 202
Appendix C;: T ARTEMUEBEEIRT oo 203
Referenees «recererreratiriiioiastttriesasaisstseiretraeseteasonsssasnssststonsassetssnsntssssnassssressasissarasnsesserassasses 208



Unit 1 Civil Engineering

Text Civil Engineering

Introduction

Engineers have probably contributed more to the shaping of civilization than any other professional group. In
every society, the role of engineers is to develop the technological application to meet practical needs. For
example, the application of an electrical system is to provide power to a city, a water wheel is to run a mill, an
artificial heart is to prolong life, etc. The systems that supply our food, water, fuel, power, transportation
network, communication and other conveniences are the products of engineering skill. Despite the essential part
engineers play in the above progress and in the well-being of humanity, their exact role is imperfectly
understood.

Engineering is the art of converting knowledge into useful practical applications. An engineer is a person,
who plays the key role in this process of conversion. Since engineering is the profession which serves people,
their environment is an important consideration. Often, there have been difficulties in distinguishing engineers
from scientists. It is difficult to determine where the work of the scientist ends and that of the engineer begins.

The basic distinction between the linked professions of science and engineering lies in their goals. Scientists
aim to invent while engineers strive to use the inventions effectively to cater to the needs of mankind. ® For
example, the German physicist Heinrich Hertz discovered radio.waves while Guglielmo Marconi developed
wireless telegraphy using radio waves, a feat of engineering. And after the scientific principles of nuclear fission
were established, the hard work of creating atomic weapons and useful power plants was accomplished by
electrical, chemical and mechanical engineers.

Civil Engineering

Civil engineering is that branch of engineering which aims to provide a comfortable and safe living for the
people. Shelter, one of the primary needs of mankind, is provided by civil engineers. The efficient planning of
water supply and irrigation systems increases the food production in a country. Shelters, apart from just being
shelters, have been constructed by civil engineers to provide a peaceful and comfortable life. The engineering
marvels of the world, starting from the pyramids to today’s thin shell structures, are the results of the
development in civil engineering. Communication lines like roads, railways, bridges, etc. without which
development is impossible, are fruits of civil engineers’work.

Scope of Civil Engineering

Any discipline of engineering is a vast field with various specializations. The major specializations of civil
engineering are listed below ;

1. Structural engineering.

2. Geotechnical engineering.

3. Fluid mechanics, hydraulics and hydraulic machines.

4

. Transportation engineering.
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5. Water supply, sanitary and environmental engineering.
6. Irrigation engineering.
7. Surveying, levelling and remote sensing.

Structural Engineering

Structural engineering is the most important specialization in civil engineering. The construction of a
structure needs efficient planning, design and method of construction to serve the purpose fully. Generally there
are five major steps in any construction project. These include the following:

1. Positioning and arranging the various parts of the structure into a definite form to achieve best
utilization. @

2. Finding out the magnitude, direction and nature of various forces acting on the structure.

3. Analyzing the structure to know the behavior of the various parts of the structure subjected to the above
forces.

4. Designing the structure such that its stability under the action of various loads is ensured.

5. Executing the work with selected construction materials and skilled workers.

Geotechnical Engineering

For the efficient functioning of any structure built on earth, the behavior of soil must be known.
Geotechnical engineering gives the basic idea about the soil. This branch also deals with the following aspects:

1. The properties and behavior of soil as a material under “soil mechanics”.

2. The various types of foundations for a structure, for a machine, etc. and their suitability. Geotechnical
Engineering also deals with the analysis, design and construction of foundation.

Fluid Mechanics, Hydraulics and Hydraulic Machines

. Fluid mechanics deals with the properties and behavior of fluids at rest or in motion. The principles of fluid
mechanics can be applied to daily life as in the case of the flight of planes, the movement of fish in water, and
the circulation of blood in the veins.

The design of hydraulic structures, such as dams and regulators, require the force exerted by water and the
behavior of water under pressure.

Machines which utilize the hydraulic energy are called hydraulic machines. For example, turbines use
potential energy of water to generate power. Pumps are devices which utilize mechanical energy to lift water.
The efficient working of the above machines depends upon the fluid behavior which is dealt with in this
discipline. '

Transportation Engineering

The development of a nation mainly depends on the communication facilities available. A nation’s wealth is
measured in terms of the road and railway facilities available. There are three modes of transportation, viz:
land, water and air. This specialization deals with the design, construction and execution of the communication
routes.

The different branches of transportation engineering include the following: highway engineering deals with
the planning and designing of roads, railway engineering deals with the railway tracks, harbor engineering deals
with the harbors and airport engineering deals with the airports.

Water Supply, Sanitary and Environmental Engineering

Without food man can survive for days but not without water. The responsibility of providing potable

(drinking) water to the public and disposing the waste water safely is that of a civil engineer. The sources of
water are precipitation and underground water.
— 2 —



Unit 1  Civil Engineering ]
i

Water supply engineering deals with the location, collection of water, its treatment methods, tests for
standard limits and efficient supply of water.

Used water, solid wastes, toxic wastes, etc. cannot be disposed directly since these affect the environment.
Hence these have to be treated and tested for the standard limits and then disposed. Sanitary engineering deals
with the collection of used water, their treatment methods and effective disposal which safeguards the whole
world. The natural and artificial wastes generated and released into the atmosphere have upset the natural
equilibrium. Anthropogenic or human-induced pollutants have overloaded the system.

The role of an environmental engineer is to build a bridge between biology and technology by applying all
the techniques to the job of cleaning the debris. Environmental engineering deals with the methods of protecting
the environment from the deleterious effects of human activity which would result in the improvement of
environmental quality for the well being of mankind. &

Irrigation Engineering

Irrigation may be defined as the process of supplying water by man-made methods for the purpose of land
cultivation. Irrigation engineering includes the study and design of works related to the control of river water and
the drainage of waterlogged areas. Thus, irrigation engineering deals with the controlling and harnessing of
various resources of water, by constructing dams, reservoirs, canals, head works and distribution channels to the

cultivable land.
Surveying, Levelling and Remote Sensing

Before starting any important civil engineering project, such as the construction of railways, highways,
dams and buildings, it becomes necessary to have a detailed survey map showing accurate boundary of the project
area. Surveying is defined as an art of collecting data for mapping the relative positions of points on the surface
of the earth. Levelling is the process of determining the relative heights of the points on the surface of earth in a
vertical plane. ®

The main purpose of the survey work is to prepare the plan of the object to be surveyed. Various instruments
are used to measure and collect the necessary information to draw the plan. Remote sensing uses the technique of
obtaining the data about an area by taking aerial photographs. The intelligent interpretation gives a clear picture

of the terrain.
Functions of Civil Engineer

Civil engineering incorporates activities such as construction of structures like buildings, dams, bridges,
roads, railways, hydraulic structures, water supply and sanitary engineering.

Various Functions of a civil engineer are listed below.

1. Investigation The first function of a civil engineer is to collect the necessary data that is required before
planning a project.

2. Surveying The objectives of surveying is to prepare maps and plans to locate the various structures of a
project on the surface of earth. _

3. Planning Depending on the results obtained from investigation and surveying, a civil engineer should
prepare the necessary drawing for the project with respect to capacity, size and location of its various
components. On the basis of this drawing, a preliminary estimate should be worked out.

4. Design After planning, the safe dimension of the components required is worked out. With this
dimension a detailed drawing is prepared for various components and also for the whole structure and a detailed
estimate is also calculated.

5. Execution This function deals with the preparation of schedules for construction activities, floating of

— 3 ——
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tenders, finalization of contracts, supervision of construction work, preparation of bills and maintenance.
6. Research and Development In addition to the above works, a civil engineer has to engage himself in

research and development to achieve economy and to improve the efficiency to meet the present and future needs.

¥ NOTES

1. The basic distinction between the linked professions of science and engineering lies in their goals.
Scientists aim to invent while engineers strive to use the inventions effectively to cater to the needs of mankind.

B TR (%) 5HMER A2 Z RERARKAETENN BiRAE, BEad80h T KB,
T TR B 7 T 880R A ik 2 & BB 2 8 AR IR 55

2. Positioning and arranging the various parts of the structure into a definite form to achieve best utilization.

e R BN N ROBIREE, POABIRAERAEFIBOR .

3. Environmental engineering deals with the methods of protecting the environment from the deleterious
effects of human activity which would result in the improvement of environmental quality for the well being of
mankind. |

B WRTAEY R HEAZ ARG A FEMA T, HAMRSERRERE, DR AR
FRAETE KR,

4. Surveying is defined as an art of collecting data for mapping the relative positions of points on the surface
of the earth. Levelling is the process of determining the relative heights of the points on the surface of earth in a
vertical plane.
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20. interpretation @ s, BiF
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1. How to distinguish engineers from scientists?

2. What are the major specializations of civil engineering?
3. What does geotechnical engineering deal with?
4

. As a civil engineer, what should he do during construction?

Reading. Careers in Civil Engineering

Engineering is a profession, which means that an engineer must have a specialized university education.
Many government jurisdictions also have licensing procedures which require engineering graduates to pass an
examination, similar to the bar examination for a lawyer, before they can actively start on their careers.

In the university, mathematics, physics, and chemistry are heavily emphasized throughout the engineering
curriculum, particularly in the first two or three years. Mathematics is very important in all branches of
engineering, so it is greatly stressed. Today, mathematics is included in statistics, which deals with gathering,
classifying,, and using numerical data, or pieces of information. An important aspect of statistical mathematics is
probability, which deals with what may happen when there are different factors, or variable, that can change the
results of a problem. Before the construction of a bridge is undertaken, for example, a statistical study is made
of the amount of traffic the bridge will be expected to handle. In the design of the bridge, variable such as water
pressure on the foundations, impact, the effects of different wind forces, and many other factors must be
considered.

Because a great deal of calculations are involved in solving these problems, computer programming is now
included in almost all engineering curricula, Computers, of course, can solve many problems involving
calculations with greater speed and accuracy than a human being can. But computers are useless unless they are
given clear and accurate instructions and information—in other words, a good program.

In spite of the heavy emphasis on technical subjects in the engineering curriculum, a current trend is to
require students to take courses in the social sciences and the language arts. The relationship between engineering
and society is getting closer; it is sufficient, therefore, to say again that the work performed by an engineer
affects society in many different and important ways that he or she should be aware of. An engineer also needs a
sufficient command of language to be able to prepare reports that are clear and, in many cases, persuasive. An
engineer engaged in research need to be able to write up his or her finding for scientific publications.

In the last two years, an engineering program includes subjects within the student’s field of specialization.
For the student who is preparing to become a civil engineer, these specialized courses may deal with such
subjects as geodetic surveying, soil mechanics, or hydraulics.

Active recruiting for engineers often begins before the student’s last year in the university. Many different
corporations and government agencies have competed for the services of engineers in recent years. In the science-
oriented society of today, people who have technical training are, of course, in demand. Young engineers may
choose to go into environmental or sanitary engineering, for example, where environmental concerns have
created many openings; or they may choose construction firms that specialize in highway work; or they may

N 5 ==



| 2 AESAS b KIS

prefer to work with one of the government agencies that deal with water resources. Indeed, the choice is large
and varied.

When the young engineer has finally started actual practice, the theoretical knowledge acquired in the
university must be applied. He or she will probably be assigned at the beginning to work with a team of
engineers. Thus, on-the-job training can be acquitted that will demonstrate his or her ability to translate theory
into practice to the supervisors.

The civil engineer may work in research, design, construction supervision, maintenance, or even in sales or
management. Each of these areas involves different duties, different emphases, and different uses of the
engineer’s knowledge and experience.

Research is one of the most important aspects of scientific and engineering practice. A researcher usually
works as a member of a team with other scientists and engineers. He or she is often employed in a laboratory that
is financed by government or industry. Areas of research concerned with civil engineering included soil
mechanics and soil stabilization techniques, and also the development and testing of new structural materials.

Civil engineering projects are almost unique; that is, each has its own problems and design features.
Therefore, careful study is given to each project even before design work begins. The study includes a survey
both of topographical and subsoil feature of the proposed site. It also includes a consideration of possible
alternatives, such as a concrete gravity dam or an earth-fill embankment dam. The economic factors involved in
each of the possible alternatives must also be weighed. Today, a study usually includes a consideration of the
environmental impact of the project. Many engineers, usually working as a team that includes surveyors,
specialists in soil mechanics, and experts in design and construction, are involved in making these feasibility
studies.

Many civil engineers, among them the top people in the field, work in design. As we have seen, civil
engineers work on many different kinds of structures, so it is normal practice for an engineer to specialize in just
one kind. In designing buildings, engineers often work as consultants to architectural or construction firms.
Dams, bridges, water supply systems, and other large projects ordinarily employ several engineers whose work is
coordinated by a systems engineer who is in charge of the entire project. In many cases, engineers from other
disciplines are involved. In a dam project, for example, electrical and mechanical engineers work on the design
of powerhouse and its equipment. In other cases, civil engineers are assigned to work on a project in another
field; in the space program, for instance, civil engineers were necessary in the design and construction of such
structures as launching pads and rocket storage facilities.

Construction is a complicated process on almost all engineering projects. It involves scheduling the work and
utilizing the equipment and materials so that cost is kept as low as possible. Safety factors must also be taken into
account, since construction can be very dangerous. Many civil engineers therefore specialize in the construction
phrase.

Much of the work of civil engineers is carried on outdoors, often in rugged and difficult terrain or under
dangerous conditions. Surveying is an outdoor occupation, for example, and dams are often built in wild river
valleys or gorges. Bridges, tunnels, and skyscrapers under construction can also be dangerous places to work. In
addition, the work must also process under all kinds of weather conditions. The prospective civil engineer should
be aware of the physical demands that will be made on him or her.
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jurisdiction [ dgoris'dikfon] n. PR, EHEAL

bar [bar] n ¥EEE, BRI
curriculum [ ko'rikjulom] n. PF2, iR
statistic [ sto'tistik | adj. Giit28; n. SGit3E
persuasive [pa'sweisiv] adj. IREIRNK; n 1A, BRE
recruit [ri'kruzt] v. #h3E, I
science-orient FEAER

specialize ['spefolaiz] v. &[JHFZE, H& ik
geodetic [idgira'detik ] n. JCHu 2

acquit [o'kwit] v. RER, s

topographical [ itopa'grafikal] adj. HFE2EH
powerhouse n. EHHE, KB

rugged [ragid] adj. UEUKET, JRXER

terrain ['terein] n. HulR, HiHF

gorge [goidz] n. k%A

skyscraper [ 'skaiskreipa] n. EERHE

prospective [ pros'pektiv] adj. ¥R, KFEH

I . Decide whether the following statements are true (T) or false (F).

( ) 1. Doing experiment to achieve the properties of soils and rocks is environmental engineer’s work.
( ) 2. A structural engineer must calculate loads, and then select structural system.
( ) 3. A civil engineer need not work in research and management, they should grasp knowledge learned

from lessons.

( ) 4. Steel concrete and carbon fiber are traditional materials.

( ) 5. Most preliminary designs begin with the strength and stability criteria.

Il. Translate the following passages from English into Chinese.

The architect has now chosen his structural system and his materials of construction. He has accounted for load
propagation through his structural system and the effects of that propagation on the material. Thus he can provide
enough material. In other words, members of proper size-for all elements of his structure to ensure that the internal

stresses developed are less than those permissible for the material in question.

Grammar: ®FBERRFR (1) — XK R

Characteristics of English for Professional Purpose | —Style Characteristics
LW IGERE VA ERREMIGEM LW AIRZ |, A3HER TXFE, MEEBTEVEE, &
HEWIGERBIE T/, SENFMESTS, BENBAILE A & BN, BREL I EERER. 7
BHRIAHE, EARKETKRER Y. ELTE, TETHLLEENR R FRABELIEH
(L XED= U
(1) BWFEEFEHR TRERGESE, A TFRRRENEEENERARELAMAEHL, WER
— 7 —
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[#1] 1] While a current is flowing through a wire, the latter is being heated.

RS LR, FERBA R

[#]2] Before any civil engineering project can be designed, a survey at site must be made.

HEVOHET AR TS H Z 6, ST A&,

(2) aFFERKE, KAa—-BEBRTAINERKLRANESH, ZIEFIEMMEBIFECE, 2
g, MERATRHPOAFMBERRZERNRER, RAGENEFE T R ERbRXRE.

[#13] Manufacturing processes may be classified as unit production with small quantities being made and
mass production with large number of identical parts being produced.

Tl T VAT 4 R B LR AE PR R B A S BB A R A DRI, KitE A
PR A P R B R

[ 4] There is enough of a difference here to indicate that one must look at the foreman’s job in terms of
what his situation is, whom he has to motivate and what opportunities he has to do —before deciding what sort of
supervisor training is best for him.

I B 22 0l R AIE R« AEBRSE A A BRI SRt TR A A Z AT, A6 TA B mi s i 1558, BP
R Z AL Bh A2 A At WRLE 1702 3 B2 35 07 T e X b i) TAE AT — |/ B 2K

(3) FEARBIBESMBFRBEE, FEML .. 554,

[#15] It is easier to make changes in design and to correct errors during construction (and at less expense)
if welding is used.

LR, WERTHBEESS (UELREA) BuoatsiduEsEiR.

(4) KREMFERIEREMSIE, mAERX, s, HES AT E5E. .

[$16] The total weight being less, it is possible to build much taller buildings.

HTAERBE, A TREEERKES.

[#] 7] The demands for sophisticated analysis, coupled with some serious limitations on computational

capability, led to a host of special techniques for solving a corresponding set of special problems.

BEOMRHE AT EIEOR, (2B R AR SRS BRI, W™= A T F 2 RE5K bk LA e Al 1
) — 2R FR IR,

(5) BZE AP EEIMAXREFH L,

[#18] Suppose that P=0 at x =y.

BEY x=y K, P=0,

(6) XF—MEEMME, ATHEZIRRER, FWEE, 2%, £GEHAEwDMEHE
GNP

[#19] If not well managed, the procedure for construction may be more expensive.

MREHEAE, XM THEAAEEERR,

[#] 10] The huge investment in the infrastructure will be erased quickly if proper maintenance and
rehabilitation procedures are enforced and funded.
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Unit 2 Urban Design

Text Is Urban Design a Discipline?

For me, urban design lacks a penumbra of scholarship, theory and principles, a set of generally recognized
working methods, an institutional setting, and a mass of practitioners. These constitute a ‘ discipline’. Lacking
them, urban designers tend to borrow precepts, methods, and concepts from architecture, but late in the game.
They borrow theoretical hand-me-downs architecture’s old clothes— * the most recent from Post Modernism, before
that from the Athens Charter. They also borrow models from the European city. In any case, the ethos of the
American city, with its strengths and its weakness, is seldom the basis for the promulgating of public sector urban
design recommendations. ’

I do not read much planning these days, but when I scan the urban design coverage in planning journals, it
seems to be limited to the New Urbanism—what would Gans say?

The urban research and design Venturi and I have done seems of interest today to young architects and students
from schools of architecture in the United States and Europe, including some from Harvard. They study our urban
ideas, particularly those on Las Vegas. And architecture students and academics involved in urban communication
and urban mapping turn to our work and thought on symbolism and on urban systems as patterns. But we do not
hear from urban designers.

In my opinion, few great philosophical formulations on urban design, as I define it, have been made by urban
designers since the writings of Crane, and to the extent urban design theory has been developed ; it has been from a
base in architecture. An example is Rem Koolhaas’s work, including some at Harvard, that follows in the footsteps
of our Las Vegas research, documenting the Strip twenty-five years later but also applying similar research methods
to African urbanism—from Las Vegas to Lagos.

When it comes to discipline building, there could be a new construction team available to urban design-
architecture’s new scholars. Architectural education in the past twenty years has seen the enormous growth of Ph.
D. , as academic streams have been introduced to parallel the traditional professional programs. In my experience,
they have added depth to the field—build the discipline—enormously. How many will turn their attention to urban
design? There are signs of this interest developing among academic architects in Europe. Energetic dissertation
writers could help from a discipline of urban design.

What of the Future?

Not many of the prognostications of the 1956 conference have held up well, and mine may be no better.
Perhaps it is wiser to discuss prerequisite attitudes rather than likely or hoped-for situations. A good stance for the
future might be to see urban design as:

® a particularly broad and interdisciplinary subject area;

® working at scales from the street corner to the region and beyond;

® having many project durations, both shorter and longer than those of architecture ;

® encompassing multiple decision makers, and designers, and multiple cultures, and requiring an understanding
of the decision processes and the group values they purvey;
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® creating multiple connections—physically and across disciplines;

® offering complex vocabularies, different from those of architecture, for describing urban form. These
vocabularies, culled from the definitions of Crane, Lynch, ourselves, and others, define and aggregate urban form
in various ways related to both scale and subject matter;

® entailing understanding of the urban polity and the many roles available for urban designers within it;

e and involving fights about anything from equity to iconography—amicable fights, we hope. ©

Urban design must help mediate between the needs of users of buildings and of people in the wider
community. The outside spaces of the building are not merely there for looks, and the inside spaces are not the
business of its owners alone. The adjudication between inside and outside is the concern of everyone, and more
than aesthetics is at stake; the individual and the community must resolve some aspects of their sometimes
conflicting needs through urban design. ®

How we should train people for this complex profession was much on the minds of the original conference
conveners and has been a thread through this essay. Despite my criticisms of the Penn urban design program, I still
think that the best way to train urban designers is to set them within a strong architecture program but then hold
them in “creative and even painful tension--- (with) a skeptical critical, social sciences-based department of urban
planning. ”

I believe Crane’s Harvard-learned pedagogy and his studio methods, and ours developed from his, are good for
keeping focus on the design accepts of urban design. They also keep designers from neglecting the broad societal
content that will be important to them in practice and that should be central to developing the urban design
discipline. ® I have in mind perhaps a dozen studios that could be fun and entail the inspired research that grips
students while bringing up the issues I have described. Some are based on urban prototypes. I have seen recently in
other cultures, for example, the Li long house type and the scholars’ gardens in Shanghai. But I would also like to
make an analytic and design study of the abandoned industrial system of buildings and sites that follow major rail
lines throughout Philadelphia, or a regional study of “brownfields” in Pennsylvania and New Jersey, to see what
ideas could be developed for the use of each from its social, economic, cultural, and environmental contexts.

These studios should give aspiring designers the opportunity to top up their box of loves—as I once filled mine
in Las Vegas. There are many ways to foster loves. Perhaps a box of brownfield loves would be part Pandora’s Box,
but the problems that arise can be turned to good and beauty. As Mumford put it in 1956, “Begin with the intimate
body of the community as something that has to be preserved at all costs; and then find its equivalent modern form
in a sufficiently economical fashion to be available to the shopkeepers and others. ” For Mumford, the solution
should be evolved from its own (modest) reality, and, to add my part, drawing strength, utility, and beauty from
that reality is our job. The more difficult the problem is, the greater the chance for (true) beauty.

1. --- and involving fights about anything from equity to iconography—amicable fights, we hope.
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2. The adjudication between inside and outside is the concern of everyone, and more than aesthetics is at
stake; the individual and the community must resolve some aspects of their sometimes conflicting needs through
urban design.
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