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Introduction

Figure I Lift-slab construction
in progress. The paired steel rods
silhouetted against the sky to the
right are part of the lifting jacks

seen at the top of the columns.

Figurell Flying formwork for
a one-way concrete joint system
being moved from one floor to
the next in preparation for pou-
ring. Stiff metal trusses allow a
large area of formwork to be
handled by a crane as a single

piece.
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civil

civil engineering
construct
structure

tunnel

pipeline
topographical
suhsoil

surveyor

sewage

waste disposal system

maintenance
feasibility study
terrain

soil mechanics

technical specification
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Professional Words

['sivl] adj. TARK;REG
EARTREE)
[kon'strakt] v. B, T 2R
['straktfa] n. Eoq ]
['tanl] n. [~ 31: 1
['paiplain] n. BiH.BR
[topogreefiksl] a. HIEER
['sabsail] n. TERL , XARHE
[sa: ‘veia] n. MER
['sju()ids] n. TKiE,B5K
BEKAL B R %
['meintinons] n. B, R
» LEFR:2 54
['terein] n. e
+h%¥
EARAE, HEARBHAB

Civil engineering is one of the most diverse branches of engineering.
The civil engineer plans, designs, constructs, and maintains a large varie-
ty of structures and facilities for public, commercial, and industrial use.
These structures include residential, office, and factory buildings; high-
ways, railroads, airports, tunnels, bridges, harbors, channels, and pipe-
lines. They also include many other facilities that are a part of the trans-
portation systems in most countries, as well as sewage and waste disposal
systems that add to our convenience and safeguard our health.

Civil engineering offers a particular challenge because almost every
structure or system that is designed and built by civil engineers is unique.
One structure rarely duplicates another exactly. Even when structures
seem to be identical, site requirements or other factors generally result in
modification. Large structures like dams, bridges, or tunnels may differ
substantially from previous structures.

All kinds of civil engineering projects are almost always unique, that
is, each has its own problems and design features; therefore, a careful
study is made of each project even before design work begins. The study
includes a survey of both topographical and subsoil features of the pro-
posed site . It also includes a consideration of possible alternatives . The

economic factors involved in each of the possible alternatives must also be
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weighted. Today, a study usually includes a consideration of the environ-
mental impact of the project. Many engineers, usually working as a team
that includes surveyors, specialists in soil mechanics, and experts in de-
sign and construction, are involved in making these feasibility studies.

The civil engineer, a member of the civil engineering profession, may
work in research, design, construction supervision, maintenance, or even
in sales or management. Each of these areas involves different duties, dif-
ferent emphases, and different uses of the engineer’s knowledge and expe-
rience., Much of the work of civil engineers is carried on outdoors, often in
rugged and difficult terrain or under dangerous conditions.

The civil engineer may work in research, which is one of the important as-
pects of scientific and engineering practice. He is often employed in a laboratory
that is financed by government or industry. Areas of research connected with
civil engineering include soil mechanics and soil stabilization techniques , and
also the development and testing of new structural materials.

Civil engineers may work in design. They work on many different
kinds of structures, so it is normal practice for one engineer to specialize
in just one kind. In designing buildings civil engineers are often invited to
work as consultants to architectural or construction firms. Dams, bridg-
es, water supply systems and other large projects ordinarily employ sever-
al engineers whose work is coordinated by a system 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 en-
gineers work on the design of the powerhouse and its equipment.

Civil engineers may work in construction and maintenance; construc-
tion is a complicated process of almost all engineering projects, It involves
scheduling the work and utilizing the equipment and the materials so that
costs are kept as low as possible. Safety factors must also be taken into
account, since construction can be very dangerous. After the structure has
been completed, it must be kept from falling into disrepair; therefore
many civil engineers work in maintenance.

Some civil engineers also work in sales companies that supply products or
equipment, for construction often employ civil engineers as part of their sales
staff. The customers are engineers themselves, and so they must be given the
opportunity to communicate with sales people who can understand the same
technical specifications, A few engineers may also go into management. Con-
struction companies are often headed by civil-engineers; some of these compa-
nies were founded by engineers. No matter what the path into management may

be, these engineers must have administrative as well as technical skills.
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Note

1. The customers are engineers themselves, and so they must be given the opportunity

to communicate with sales people who can understand the same technical specifications. %

SRR TR, BRLAEMMAANREHNEIRALERRENHBARTZHE.

2. Dams, bridges, water supply systems and other large projects ordinarily employ several en-

gineers whose work is coordinated by a system engineer who is in charge of the entire pro-

ject, in many cases engineers from other disciplines are involved.
1)a systems engineer: RG TEIF ; INRFEM T TR, U IAREN TR T Y TEIT.
2)discipline: BLAL R B &k 2EH .

Exercise

J2.

I.
C J1
C
L Js.

[ J4
[ 1s.
[ Je.
L 17
[ Js.
I

Mark the following statements with T (true) or F (false) according to the passage.

The civil engineer designs and constructs structures that include residential buildings.
Some structures seem to be identical as they can duplicate one another.

The feasibility study includes a survey of topographical and subsoil features of the
site but not the economic factors.

The civil engineer working in the different areas involves different duties that are
carried on indoors safely.

Areas of research that the civil engineer may work in include soil mechanics and the
development of new structural materials as well.

Only civil engineers are engaged in design of such projects as a dam project.

Many civil engineers work in maintenance to keep the completed structures in good repair.
Only those civil engineers who have administrative skills can go into management. -

. Answer the following questions based on the passage.

S N W N

. What are the professional duties of a civil engineer?

. Why does civil engineering offer a particular challenge?

. Why is a careful study needed before design work 'begins?

. What does a careful study include?

. Who participate in these feasibility studies?

. What areas may a civil engineer work in? Can you describe the places and conditions in

which he/she often works?
7. Can you give some examples of the areas of research related to civil engineering?
8. What does construction work involve? Why should safety factors be taken into coﬁsideration?
9. Why do some civil engineers work in sales?

10. What skills must civil engineers engaged in management have?

. Group Discussion
Are you devoted to the civil engineering profession? Why or why not?
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Part | Illustrated Words and Concepts

Principles of Healthy Housing

Occupant Health

Resource Energy
Efficiency Efficiency
Environmental Affordability
Responsibility
Figure 1—1 Healthy House
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Figure 1—2 South Elevation of a House

Write the English expressions according to the drawing above.

1. R
2. BEWH
3. BBTEEA
4. REHAE

5. RZRAE
&EFQ%
7. X EHE
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Part [ Passages

Passage A
Designing Buildings
Professional Words

foundation . [faun'deifan] n. A, MR
structural ['straktfaral] a. S
architect [Cakitekt] n. B BT, B UF
mechanical [mikeenikl] a. PLER ARG
electrical [ilektrik(a)1] a. 4 A
communications services BEEE
specification [ispesifikeifan] n. R, R
drawing ['dratin] n. 4K
bidding ('bidin] ~. 8ir, it
general contractor BAERLH
subcontractor [isabkan'trekta(r)] n. agn: 1
zoning ordinance X R
building codes BRAEREHAD
texture ['tekstfa] n. (MBS SEW, Tt
budget ['badzit] n. A
contractual [ken'traektjusl] a. BAH,SFRB
craft [kra:ft] v. A E G E4E

n. E5 2 FE A
sustainability ‘ [ sa'steinabiliti] GRS §:3

A building begins as an idea in someone’s mind, a desire for new and
ample accommodations for a family, many families, an organization, or an F M)
enterprise. For any but the smallest of buildings, the next step for the
owner of the prospective building is to engage, either directly or through a ¥ 389, Fili i1
hired construction manager, the services of building design professionals.
An architect helps to consolidate the owner’ s ideas about the new build- T, f#IRH
ing, develops the form of the building, and assembles a group of engineer- B
ing specialists to help work out concepts and details of foundations, struc-
tural support, and mechanical, electrical, and communications services.

This team of designers, working with the owner, then develops the
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scheme for the building in progressively finer degrees of detail. Drawings
and written specifications are produced by the architect-engineer design
team to document how the building is to be made and of what. A general
contractor is selected, either by negotiation or by competitive bidding. .
The general contractor hires subcontractors to carry out many specialized
portions of the work. The drawings and specifications are submitted to the
municipal inspector of buildings, who checks them for conformance with
zoning ordinances and building codes before issuing a permit to build.
Construction may then begin, with the building inspector, the architect,
and the engineering consultants inspecting the work at frequent intervals
to be sure that it is carried out according to plan.

Building Constraints

Although a building begins as an abstraction, it is built in a world of
material realities. The designers of a building—the architects and engi-
neers—work constantly from a knowledge of what is possible and what is
not. They are able, on the one hand, to employ any of a limitless palette
of building materials and any of a number of structural systems to produce
a building of almost any desired form and texture. On the other hand,
they are inescapably bound by certain physical limitations: how much land
there is with which to work; how heavy a building the soil can support;
how long a structural span is feasible; what sorts of materials will perform
well in the given environment. They are also constrained by a construction
budget and by a complex web of legal restrictions,

Those who work in the building professions need a broad understand-
ing of many things, including people, climate, the physical principles by
which buildings work, the technologies available for utilization in build-
ings, the legal restrictions on buildings, and the contractual arrangements
under which buildings are built. This passage and the passages followed
are concerned primarily with the technologies of construction materials—
what the materials are, how they are produced, what their properties are,
and how they are crafted into buildings. These must be studied, however,
with reference to many other factors that bear on the design of buildings,
some of which require explanation.

The Work of the Design Professional

The designers of a building must make many choices before its design
is complete and ready for construction. In making these choices, they con-
front several basic questions:

e What will give the required functional performance?

e What will give the desired aesthetic result?
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e How can we build in a sustainable manner? FrEEm

e What is possible legally?

e What is most economical?

This passage and the passages followed examine primarily the first of
these questions, the functional performance of the materials and methods
of building construction most commonly employed. Reference is made
constantly, however, to the other four questions, and the reader should
always have them uppermost in mind. The last question, which concerns
sustainability, deserves further explanation.

Note

1. zoning ordinance 43X R

The legal restrictions on buildings begin with local zoning ordinances, which govern the
types of activities that may take place on a given piece of land, how much of the land may be
covered by the building or buildings, how far buildings must be set back from each of the
property lines, how many parking spaces must be provided, how large a total floor area may
be constructed, and how tall the building may be.

2. building codes EH P

The local government regulates building activity by means of a building code. The intent
of a building code is to protect public health and safety, primarily against building fires, by

setting a minimum standard of construction quality.

Exercise A

I . Mark the following statements with T (true) or F (false) according to the passage.

[ J1. An architect helps to consolidate the owner’s ideas about the new building.

[ J2. It is the owner who develops the scheme for the building in progressively finer de-
grees of detail.

[ ] 3. The general contractor himself carries out many specialized portions of the work.

[ ] 4. The municipal inspector of buildings checks the drawings and specifications for con-
formance with zoning ordinances and building codes before issuing a permit to build.

[ 15. The architects and engineers are constrained by a construction budget and by a com-
plex web of legal restrictions.

[ J6. A general contractor is selected always by competitive bidding.

[ J7. Those who work in the building professions do not need an understanding of the le-
gal restrictions on buildings, and the contractual arrangements under which build-
ings are built.

[ ] 8.Drawings and written specifications are produced by an architect to document how the

o(g o
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building is to be made and of what.

Il . Answer the following questions based on the passage.

1.
2.

What does an architect do to consolidate the owner’s ideas about the new building?
Does the owner of the prospective building need to engage a construction manager for
the services of building design professionals?

Whom does the general contractor hire to carry out many specialized portions of the
work?

Who do you think are the designers of a building?

. What physical limitations are the designers of a building bound by?

6. Are the designers constrained by a construction budget and by a complex web of legal

7.

8.

restrictions?
Can you give some examples of the broad understanding of many things that the peo-
ple working in the building professions need?

What is this passage primarily concerned with?

[[. Group Discussion

¥

2.

Describe the members of the typical team that designs a major building and their re-
spective role.

The designers of a building would confront several basic questions before his design is
complete and ready for construction, according to your understanding, what are

these questions?

IV. Match the English in Column A with their Chinese equivalents in Column B.

Column A Column B
1. communications services a. =R
2. general contractor b. B
3. zoning ordinance c. AIFRSEME
4. building codes d. BERE
5. subcontractor e. B4
6. competitive bidding f. EHMB
7. written specifications g TER
8. drawing h. BAGH
9. issuing a permit i. BRATHE
10. construction budget j. B E, BT
11. building materials k. k& GRS FAT
12. sustainability L. 54X %1

V. Translate the following phrases into Chinese or English.

1. legal restriction

- 10

YRR
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6.
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mechanical services

R d
. a sustainable manner

CIES# 39,4
. construction budget

FETHE
. written specifications

AL

building materials

R4k

VI. Complete the following sentences by translating the parts given in Chinese.

For any but the smallest of buildings, the next step for the owner of the prospective
building is to engage, either directly (80 # @i B RN LB ABFRZAR TS LA
5.

They are able, on the one hand, (ZETLRKBERAH B HFFEBEMER), URES
FEM RGP RAELEMERLE) to produce a building of almost any desired form and

texture.

They are also (ZRTFREATH X —RIIE RO ERYH.

. Those who work in the building professions need a broad understanding of many

things, including people, (5%, AW E/EM TR, ATRAMER, ALER

¥ #PR %), and the contractual arrangements under which buildings are built.

. This passage and the passages followed are concerned primarily with (2418 FIME T

b v
The designers of a building must make many choices (7E5Z R %1 B & L2 /).

VI. Translate the following paragraph into Chinese.

This team of designers, working with the owner, then develops the scheme for the

building in progressively finer degrees of detail. Drawings and written specifications are pro-

duced by the architect-engineer design team to document how the building is to be made and

of what. A general contractor is selected, either by negotiation or by competitive bidding.

The general contractor hires subcontractors to carry out many specialized portions of the

work. The drawings and specifications are submitted to the municipal inspector of buildings,

who checks them for conformanee with zoning ordinances and building codes before issuing a

permit to build. Construction may then begin, with the building inspector, the architect,

and the engineering consultants inspecting the work at frequent intervals to be sure that it is

carried out according to plan.

e 11 o



