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Unit 1 Types of Construction Project

Construction intersects almost all fields of human endeavor,and this diversity is
reflected in its projects. Designers of hospitals interact closely with medical profes-
sionals to serve the needs of patients best. Educational philosophies and practices

take shape in the architecture of schools and colleges , while governments and corpo-

rations express their “images” with structures that house their offices and production

facilities”. The design and construction of refineries, factories, and power plants {3807 ]
generally require that the builders be more knowledgeable of the related industrial technologies than
the manufactures and utilities that operate them. Builders of dams, tunnels, bridges, and other civil
engineerings today must be geologists, ecologists , and sociologists as well as architects , engineers , and
managers. And most of us recognize how intimately the design and quality of our building environ-
ment either enhance or frustrate our personal lives.

It is difficult,if not impossible ,to categorize neatly so great a spectrum of projects. The excep-
tions , the ones that transcend the boundaries , often seem to outnumber those that are clearly recogniz-
able. What follows , nevertheless, are four somewhat arbitrary but generally accepted major types of
construction. In large measure , these categories parallel the general specialties into which designers

and constructors tend to group themselves®.

Residential Housing Construction

Residential housing construction includes single-family homes, multiunit town houses, garden
apartments , high-rise apartments and condominiums. The latter,in particular, are technologically less
closely related to residences than to the following description of nonresidential building construction
and are sometimes incorporated as part of multipurpose commercial developments. They are classified
here from the users’ point of view.

Residential housing construction accounts for about 30 to 35 percent of construction expendi-
tures in an average year. Although largely financed by the private sector,the supply and demand for
residential construction is heavily impacted by governmental regulation and fiscal policy. There are a

few very large firms, but as a rule the low capital and technology requirements in this sector of the in-

3)

dustry means that it is characterized by large quantities of very small firms”. Demand instability,
among other things , causes a high rate of business faillures among them. Designs are generally done
by either architects, home designers or the builders themselves, and construction is usually handled
by either independent contractors or developer-builders. Whether in single units or in large develop-
ments , however ,there has been a small but growing trend toward industrialization and factory mass

production of some major components in recent decade,and even complete modular homes.



Office and Commercial Building Construction

Office and commercial building construction encompasses a great variety of project types and
sizes ,such as schools and universities ,medical clinies and hospitals , recreational facilities and sports
stadiums , retail chain stores and large shopping centers, warehouses and light manufacturing plants,
and skyscrapers for offices and hotels. This sector typically accounts for 35 to 40 percent of the con-
struction market. The owners of such buildings may or may not be familiar with construction industry
practices , but they usually are able to select competent professional consultants and arrange the fi-
nancing of the constructed facilities themselves. Specialty architects and engineers are often engaged
for designing a specific type of building, while the builders or general contractors undertaking such
projects may also be specialized in only that type of building.

Though labor-and-materials-intensive like residential construction, the scope and technology of
these buildings are generally much larger and more complex *. Because of the higher costs and grea-
ter sophistication of office and commercial buildings in comparison with residential housing, this mar-
ket segment is shared by fewer competitors. Since the construction of some of these buildings is a
long process which once started will take some time to proceed until completion, the demand is less
sensitive to general economic conditions than that for speculative housing. Consequently , the owners
may confront an oligopoly of general contractors who compete in the same market. In an oligopoly sit-
uation,only a limited number of competitors exist, and a firm’s price for services may be based in

part on its competitive strategies in the local market.

Heavy Engineering Construction

Though accounting only for 20 to 25 percent of the market, heavy engineering construction in-
cludes many of the structures for which the industry is best known. Dams and tunnels provide hydro-
electric power, flood control, and irrigation ; bridges range from footpaths to internationally famous
landmarks such as spanning San Francisco’s Golden Gate™ ; other transportation structures include in-
terstate railways,airports, highways, and urban rapid transit systems;ports and harbor structures fall
into this category,as do many of those in the deep open sea. Pipelines are included here ,as are some
of our more utilitarian structures ,such as water treatment and distribution systems,sewage and storm
water collection , treatment and disposal systems, power lines,and communication networks.

Both the design and construction phases of heavy construction are primarily the domain of civil
engineers , though almost all disciplines play important roles. The construction phase is much more
equipment-intensive , characterized by fleets of large earthmovers, cranes, and trucks, working with
massive quantities of basic materials such as earth, rock, steel, concrete , timber, and pipe. Another
major distinction is that many , if not most, heavy construction projects are publicly financed , and this
fact in turn limits other alternative contractual arrangements in this sector. Typically , design 1s done
either by ,or under contract with,a public agency,and construction is by competitive open bidding.
Construction contractors here usually require much greater expertise in engineering and geology than

to those in office and commercial building and residential housing construction.
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Industrial Construction

Industrial construction represents only about 5 to 10 percent of the market, but it has some of
the largest projects and is dominated by some of the largest engineering and construction firms. These
projects include petroleum refineries and petrochemical plants;synthetic fuel plants;fossil-fuel and
nuclear power plants; mine developments, smelters, steel mills, and aluminum plants; large heavy-
manufacturing plants ;and other facilities essential to our utilities and basic industries.

Both design and construction require the highest levels of engineering expertise , from not only
civil engineering , but also chemical, electrical , mechanical, and other disciplines, and typically all
phase of the project are handled by the same firm on a negotiated design-construct or “turnkey” con-
tractual arrangement , with considerable overlap among design, procurement, and construction®. The
designers and constructors must be intimately familiar with the technologies and operations of the {a-
cility from the owner’s point of view, and often they hold some of the key patents for advanced
process technologies needed therein. In the western free-enterprise countries, most of these industrial
constructions are privately financed.

In contrast with the basic materials characteristic of heavy engineering con-
struction the major factors in industrial construction generally consist of large a-

mounts of highly complex mechanical , electrical , process piping, and instrumenta-

tion work. This work tends to be much more labor-intensive , though some of the

largest hoisting and materials-handling equipments are also required. [ &N ]

Words and Expressions

intersect vl FRAC , A¢ 3, i Wr

take shape WIE R, B4l A3
refinery . FaRR) ki)

intimately adv. B Hb

transcend i, A )

in large measure TEAR RFERE b, KR4Iy
high-rise n. e, K ;

adj. = Z1

town house CRAETE S 1) P FEE , SR
condominium n. LE I B e

account for ;':? i BH

fiscal adj. A B 1)

skyscraper n. 3 NN

sophistication n. T, 4%, B4~

oligopoly . 2B, SR TR T 1 O0)

footpath n. MNATIE /DN

pipeline . EIE 2R




earthmover n. HRUHE AL

crane n. i H AL
fossil-fuel n. YRS S
smelter n. fadr s T
procurement n. 15 g
speculative adj. HEMI Y, 21 1Y, LY
labor-intensive 57 o) 114 LA
hoist n. THiEe , $& 71 [A]
Notes

(D) ...while governments and corporations express their “images” with structures that house

their offices and production facilities.

InAGICI N S5 FEEEEEE MTERF 55 4l 0 LR Ho 2 sl A 7= B 8 s e AR B AT T T 42 .
A /] H [ that house their offices and production facilities J& &1 structures 19 % 15 M 1), Hor

1) house fEWCAEDIR], A BN 5 Hpeeeees PRt o5 | " R A

(2) What follows , nevertheless , are four somewhat arbitrary but generally accepted major types of

construction. In large measure , these categories parallel the general specialties into which designers
and constructors tend to group themselves.

A AR A, DT SRR 0 i DU b 3 22 A SIS RY , At AR A 6, 18 8
MNHESZ . W AR KRR E 5303 A & 0 1l w28 2 — 3 .

A H ) into which designers and constructors tend to group themselves J&{&1ffi the general
specialties [/} 5 15 M ] .

n] ) parallel 7R AL " RELT BIER

3) There are a few very large firms, but as a rule the low capital and technology requirements in

this sector of the industry means that it is characterized by large quantities of very small firms.
ey Rl A R AUEA A D KBLY B B TFZAT A T3 AS FEOR 1Y 2K — MR

{5, Br LAy = 5 6 B a2 R E Y /N B Al
) as a rule BT HET — B B E R

4) Though labor-and-materials-intensive like residential construction,the scope and technology

of these buildings are generally much larger and more complex.

AR  BARETAEERERN —FF, 2553 ) S kg S A, {H 2 20 H i
TR S I BOR B 2%

m]H Y labor-and-materials-intensive 4 “ 558 J1 5 M B ER” 1) E B . much larger 5
more complex 7351 XF W i [f] /Y the scope 5 technology

(5) ...spanning San Francisco’s Golden Gate.

B IHE A4 TR
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(6) ...and typically all phase of the project are handled by the same firm on a negotiated design-

construct or “turnkey” contractual arrangement, with considerable overlap among design, procure-

ment ,and construction.
oAl A oAb, O EES) i H 25 B B i TAE — MoK 5 1 2 ik 5 A2 B L 5 [m] 77 X
7] — Z A b R AR, PR AT SR it T 2545 I Bt T AE Z [BIAFAEAH 2 K TR &
“turnkey” contractual arrangement, °] 1 A “AZEARLA R N7, B TAEI H # i Sl #2,
O FE BT R it T B T AR [R]— 2 A R, e R Bl s AT DA i) TR E 25
el — .
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Comprehension Exercises

| . Answer the following questions briefly.

(1) Why 1s 1t difficult to categorize the construction projects neatly?

(2) Why is residential construction industry dominated by large numbers of very small firms?

(3) Give some examples of project types that office and commercial building construction may
encompass.

(4) What are the major distinctions of heavy construction compared to office and commercial

building and residential housing construction?

(5) What are the major distinctions of industrial construction in contrast with the basic materi-

als characteristic of heavy engineering construction?

II. Translate the following into Chinese or English.

(1) civil engineering

(2) town house

(3) onsite hand fabrication and installation
(4) factory mass production

(5) specialty architects and engineers

(6) 5l R




(7) KAy
(8) L KALRE

(9) #HAHE L
(10) AcHHRL S A 17 2K

Reading Material

1

The Nature of the Construction Industry

The construction industry is a paradox in many ways. In its roughly 8.3 percent, $418 billion-

plus share of the United States’ gross national product ( 1988 ) ,it is the largest industry, but the vast
majority of its hundreds of thousands of participants are small business. There are over half a million
construction firms in the United States alone. These firms are intensively competitive among them-
selves in the best traditions of the free enterprise system, yet, compared with other industries,
construction’s technological advances sometimes appear trivial.

Construction has many characteristics common to both manufacturing and service industries.
Certainly , as in other manufacturing , there are physical products,and often these are of mind-boggling
size ,cost,and complexity. But in other ways, construction is more like a service industry because
such as steel | transportation , petroleum , and mining. One sees this in comparative financial surveys,
such as the Forbes and Fortune magazines’ listings of the “top 500" businesses. Although several of
construction’s the largest firms ate listed each year on the basis of sales ( cumulative annual contract
awards or revenues) ,and sometimes on the basis of profits , few, if any,are even near the “top 500"
on the basis of assets. Also,as in other service industries, success or failure in construction is by far
more dependent on the qualities of its people than it is on technologies protected by patents or on the
sheer availability of capital facilities , though’the latter,in particular,is often also very important.

Construction is highly fragmented and sometimes divisive, yet in response to pressing national
needs ,such as a major war effort, few industries can mobilize resources more quickly. Each of its ele-
ments-designers , constructors , regulators , consumers , suppliers , crafts can be highly skilled in its own
area,yet there is little general perspective on how all the pieces fit together. There really is on central
focus.

Indeed , there 1s no clear definition as to just the construction industry is. Certainly it must in-
clude the hundreds of thousands of general and specialty construction contractors. But to understand
the industry really,one must extend its scope to include designers of facilities, materials suppliers,
and equipment manufacturers. Labor organizations add still another dimension,as do public and pri-
vate consumer of construction services, many of whom have considerable construction expertise of
their own. Government regulatory agencies in such areas as safety, health ,employment practices and
fair trade also play an increasingly important role.

The construction industry is very custom-oriented ;there is a strong feeling that if something 1s u-
nique, it is better. Yet, this orientation also means that the industry has been slow to respond to the

benefits of mass production. Its structure is highly specialized and layered , with complex interlocking
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interests and traditions. Its character makes it highly effective on practical or project matters, yet of-
ten ineffective on general or program matters.

Research and development fall in the latter category of the less practical and more general and
speculative. Accurate date is not available  but it is generally assumed that only a fraction of 1 per-
cent of the industry’s gross revenues are invested even in applied research,let alone basic research.
This is in strong contrast to industries, such as electronics, where an estimated 10 to 20 percent of
revenues go into research and development. This investment, in turn, at least partially accounts for
the quantum leaps the high-technology industries have taken in recent years.

[t has been observed that the construction industry is almost completely incentive-oriented. If
there 1s little programmatic activity ,it is likely that there is little incentive for investing in it. This re-
luctance to invest probably results in part because advances in construction tend to develop from in-
novations,or ~ better ideas” . Most of these cannot be protected by either secrecy or patents, and
therefore disseminate rapidly through the industry. Thus,there is little incentive for one firm to invest
heavily in new developments that can soon be expected to benefit its competitors equally.

Owing to the comparatively large numbers and small sizes of its businesses, its fragmentation
and divisiveness ,and its service characteristics, the construction industry, as a whole , cannot signifi-
cantly influence the demand for its output or control the supply. The consequent instability of demand
thus dominates everything. For example ,seasonality is chronic,and construction has an amplified re-
action to basic business and resources. Consequently , there is often too much work in some regions at
the same time that others are suffering localized recessions. Major problems recur in funding both
large and small projects,and these difficulties can be aggravated by government competition for and

manipulation of the finite funds that are available. Construction also is often placed in the forefront of

government fiscal and social policy.
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