RELNABRERERINAEM

\

English for

Civil Engineering

TARTIEHRE

* ®/BE7
RER/B K
* 4R / ZFHA




REZRREERINEM

English tor

Civil Engineering

TARTIE=RIE

* F/mES
BER/B K
* %% / Z8EA
& & / X
BRI
= g

SMERF SR M R4

FOREIGN LANGUAGE TEACHING AND RESEARCH PRESS
Jt= BEING



BEHERRE (CIP) HiE

EALRYE /B B R0 . - bt
KA IHESRIE R /e
ISBN 978-7-5135-9509-4

I. @4 0. O~ @@ M. DtATE %KiE

v [E R A =5 11 CIP $dig#%7 (2017) 45 247660 =

H R A B

HERE K F

gt = &

HERT  #ERt

HhR&ET  INERFSHRLRT

it

MEFISHSZ

it JEEmAE=SAEE 19 S (100089 )

ik http://www fitrp.com

Bl IR FEESKBEIRIERAT

787%x1092 1/16

sk 105

2017 =10 BE 1 MR 2017 10 BE 1 JREDRI
ISBN 978-7-5135-9509-4

49.90 ¢

Jin S§ o

=

MHEE: (010) 88819926 EBF#kE: club@ftr.com
HMFRRE:  hitps://waiyants.tmall.com

FUENR] . ZTRRERIE, (SRR R FATENHE

BEEEE: (010) 61207896 EBFOE: zhjan@fitrp.com
UL, BIRPELER, BRERLIESSE

ZHEBIE: (010) 88817510 EBF#RE: banquan@fitrp.com
FERE: IAENESH UEERD

PAERTERET B OESD

S 295090001

: IMEHCE SR, 2017.9

AR EM V. OTU



=

Hl (RS SEEHCE IR ) BN, oo s Ak 7 % el A
L1 RSB RIES SOAL SRR = KK R

KA TR IEE RV I I R SESCEASR) MR, (EX
YOS BRI |, DR AL BT I BB RE S E AR, 6
B SR B BB o ST RIS A, MR SR SR NG R
SR SE T TR R A A AR

KT FRIGE RV AR LN W RACI RS, AR
B, HAPERISCIRE. BOMB N AR 4, IO R S S
RS, WG PRI, JET B0 A B0 bR . 4Ll
RSB . TR (PR SO [ S S e B S, i
FEEE TR ARG D . SN, BOPEIRUEE T R0E | TSR B
IR ARIEREINIG, FEUISE A (e R SR ) . SV RS . ek
DHICE ST, NTGRESS A . (AL MR STl 5] AR A

KA VRS R VB R L2 5 R RIS, RN (RIEAR A 17E
eI B AP R . OB AR S R S Tt 5
B AL R I SR T RE , BT 0T R SRR B RN, A
AL BT,

S R BT RSB 0 0 0 IS 0 A5 o B R
e R, LU AR S

XFEITRNiEEE LM BESL
2017.6



Unit 1

Introduction to civil
engineering P1

Unit 2
Civil engineering
materials P21

Unit 3
Civil engineering
structure P41

Unit 4

Bridge and tunnel
construction P59

Unit 5

Civil engineering project
management P79

Unit 6

Geomatics technology
application P103

Unit 7

Water resources
engineering P125

Unit 8

Architectural environmental
engineering P145

Text A What is civil engineering? P2
Text B  Civil engineering wonders P17
?ext A al:eenib;iilangimiaiteria]s P23 =]
Text B  Reinforced concrete P37
Text A  Beijing National Stadium P43
Text B  High-rise buildings P35
?ext AiThe Golden Gate Bridge P61
Text B  The Channel Tunnel P74
Text A  Project manager;e_ﬁt P8I
Text B  Keys to a successful project P98
i’e)TtA ‘GPS applicatioﬂs;l civil engineering P104
Text B Application of Remote Sensing and GIS in civil
engineering P120
'Text-A Stormwater PI27. bl
Text B  Better ways to manage urban stormwater
runoff P140
m Behefg (;fgen l;uiging; P147 -
Text B Cool roofs might be enough to save cities from

climate overheating P16



Introduction to civil
engineering

In this unit, you will learn:

® Subject-related knowledge: The mission of civil engineering
Engineering wonders of the modern world
¢ Academic skill: Searching for information

¢ Reading strategy: Dealing with unknown words (Part I)



Pre'readlng 1 Civil engineering is arguably the oldest

and broadest engineering discipline
Civil engineering helps people shape the
world. Discuss the following questions in
groups.

among all the engineering fields. It deals
with the planning, designing, constructing

! _ and maintaining of buildings and various
1. Can you name any civil engineering
) other structures. From huge dams to sky-
wonders, ancient or modern? ; -n ) ) )
high buildings, from suspension bridges
2. Can you name any of the most famous A o
: " to offshore drilling platforms, many

civil engineers the world has ever known?

3. How much do you know about the physical concrete structures come under

civil engineering.

branches of civil engineering?

Civil engineering then and now

2 The history of civil engineering can be
traced back to ancient times when the sole
means of construction was human labor,
lacking any sophisticated equipment.
Ancient civil engineering projects include
the Roman public baths, the Mayan ruins

at Copan, Palenque and Tikal, and the

cliff dwellings at Mesa Verde.
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What is civil engineering? IE3)

3 Many early civilizations built monuments to their rulers or gods. These may
have been simple mounds or truly remarkable achievements, such as the
Pyramids of Giza whose construction by pre-industrial societies remains
mysterious. The names of the engineers who designed these wonders are lost in

antiquity.

4+ Nowadays, we often associate civil engineering with the world’s most jaw-
dropping structures. These include the Brooklyn Bridge, Hoover Dam, the
Panama Canal, the Golden Gate Bridge, and the Eiffel Tower.

5 But civil engineering isn’t all about designing fancy buildings — it’s also about
maintaining and adapting the infrastructure that we depend on every day,
such as roads, railways and bridges, energy and water supply, waste networks
and flood defenses. Civil engineers have to keep this infrastructure running
effectively and adapt it to meet challenges, such as population growth, climate

change and natural disasters. They literally shape the world we live in.
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Branches of civil engineering

Civil engineering is arguably the most diverse field of all the engineering
branches. As the population of the world increases and the technology becomes
more advanced, the need for better infrastructure increases around the world.
In order to manage the construction process in each sector, the field of civil
engineering has been divided into various sub-disciplines on the basis of

applications. Some of the main branches are introduced below.

Structural engineering: It is the field of engineering particularly concerned
with the design of load-bearing structures. The load acting on a structure

is ultimately transferred to ground. In doing so, various components of the
structure are subjected to internal stresses. For example, in a building, the load
acting on a slab is transferred by the slab to ground through beams, columns
and footings. Structural engineers identify the loads that act on the structures
as well as stresses that are created by the loads, and then design structures that
can withstand the loads. Structures should remain stable and secure throughout
their use and at the same time, be economical and fulfill the desired functions.

Geotechnical engineering: Geotechnical engineering is the branch of
engineering dealing with the analysis, design and construction of foundations,
slopes, retaining structures and other systems that are made of or are supported
by soil or rock. Technical information obtained from the sciences of geology,
material testing, and hydraulics is applied in the design of foundations and
structures to ensure safety and economy of construction.

Water resources engineering: This discipline involves the design and
operation of systems to control and utilize water, the design of urban storm-
sewer systems, dams and breakwaters, the management of water supplies and
waterways, erosion and flood protection. The fields of hydrology, geology, and

environmental science are included in this discipline of civil engineering.

Transportation engineering: It provides for the safe, efficient and convenient
movement of people, goods and services by planning, constructing, and

maintaining road, rail, air and public transit systems. The transportation



infrastructure should ensure mobility and accessibility for all segments of

society while promoting socially desirable land use.

Environmental engineering: Environmental engineering aims to improve the
environment and deals with constructing structures that have a low impact on
the environment. Some of its applications include purifying the contaminated

air and water, managing the waste, and protecting the marine environment.

Other disciplines: Some of the other disciplines included in civil engineering
are coastal engineering, construction engineering, earthquake engineering,

materials science, and surveying.

The role of civil engineers

Civil engineers can be involved in nearly every stage of a construction project,
which includes site selection, writing specifications for processes and materials,
reviewing bids from subcontractors, ensuring compliance with building

codes, supervising all phases of construction from grading and earthmoving to

painting and finishing, as well as the maintenance of the finished projects.

All civil engineers are required to be innovative and logical individuals.
Other essential attributes civil engineers need include: creativity, versatility, a
problem-solving mind, and the ability to understand the bigger picture and to
collaborate with a number of other professionals.

The future of civil engineering

From the ancient simple mounds to the skyscrapers today, the world has
witnessed immense advancement in the field of civil engineering. The future
of civil engineering 1s expected to be further revolutionized by the new
technologies including design software, GPS, GIS and other latest technical
expertise in varied fields.

Unit 1 Introduction to civil engineering



New words and expressions

sophisticated /sa'fistikertid/ adj.
complicated and refined ¥§E #9
mound /mavnd/ n.

a structure consisting of an artificial heap usually
of earth or stones + ( £ ) #

antiquity /en'tikwat1/ a.

the state of being very old 4E{C AT
jaw-dropping /'d3o:,dropin/ adj.
extremely surprising #% B4 AfiF i
load-bearing /'loud'beariy/ adj. 7KEH)
slab /slab/ n.

a thick flat piece of a hard material E4
beam /bi:m/ n.

a long heavy piece of wood or metal used in
building houses, bridges, etc. %%

column /'kplam/ n.

a tall solid upright stone post used to support a
building or as a decoration ¥

footing /'futiy/ n.

(usually plural) the solid base of bricks, stone, etc.
that is under a building to support it and fasten it to
the ground ( —AEFHE %L ) Hukk; A

geotechnical /,dzi:ou'teknikal/ adj. 3T FE40)
geology /d31'plad3z1/ n.

a science that deals with rock, soil, etc. and the way
they have changed since the Earth was formed
T

hydraulics /har'dro:liks/ n. 7K F1%

breakwater /'breik,wo:ta(r)/ n. PR
waterway /'wortowelr/ n.

a river or canal that boats travel on 7K ; L
hydrology /har'drolod31/ n. 7K3C%:

6 TARTHEEE

transit /'trensit/ n.
the process of moving passengers or goods iz#j

accessibility /ok, sesa'bilat1/ n.
the quality of being at hand when needed ] k14

segment /'segmant/ n.
one of several parts or pieces that fit with others to
constitute a whole object 4>

specification / spesifi'keifan/ n.

(usually plural) a detailed description of how
something should be made ( —fi I %L ) HiAR50H;
HEARASE

bid /bid/ n.

an offer to do work or provide services for a specific
price £#r

compliance /kam'plarons/ n.

action in accordance with certain accepted standards
¥

grading /'grerdin/ n. ¥

attribute /3'tribjut/ n.

a quality regarded as a natural or typical part of sb. /
sth. FF/i

versatility /,vaisa'tilat1/ n.

the state of having a wide variety of skills 4 %2
expertise / eksp3:'tiz/ n.

special skills or knowledge that you get from
experience, training, or study % TR HHE
suspension bridge B Hf

flood defense Bkt

storm sewer MK

building code EH ML

GIS (Geographic Information System) #f{s 8. &
4t



Reading comprehension

Fill in the blanks based on the information from Text A.

Civil engineering has a long history, and can be 1) back
to the ancient times when human beings lacked the 2)
equipment for construction. Civil.engineering is not only about designing and
constructing, but also about 3) and 4) the
infrastructure. As a 5) field of the engineering branches, civil
engineering can be divided into various sub-disciplines: 6)

engineering is a civil engineering branch focusing on the framework of
structures. 7) engineering is a branch of civil engineering
concerned with the engineering behavior of earth materials. And water
resources engineering deals with the design and operation of systems to
control and 8) water. Civil engineers 9) all
phases of construction and the 10) of the finished projects.

Language focus

Match the English words with their Chinese equivalents in Column B
and C. Compare the general and specialized meanings of the words,
and then choose the appropriate words to complete the following
sentences. Change the form if necessary.

1. process [ A Eif e Ric
i) d'iscipline | B. &= L | b, HBE
3. column | C. I e B34
4. beam - D. %% || d. TEE
___ 5. foundation | ‘ E. &t | e. IF
6. bid | F o T
7. grading | G. a8 g. X
8. load | H. 9% h. &R

Unit 1 Introduction to civil engineering



1. Without a construction proposal, there would be no way
to establish the overall cost of a project, which would throw the project
and the contractor-client relationship into chaos.

2. The effort spent on careful mixing and compaction of

concrete will be largely wasted if the concrete is badly cured (FiP).

3. Every construction is unique and depends on the scope
and complexity of the project.

4. Engineersin the of water resources engineering are
concerned with sustainable water resources management, systems of
water supply and distribution, water quality, etc.

5 A or pillar in architecture and structural engineering is a
structural element that transmits, through compression, the weight of
the structure above to other structural elements below.

6. There are different types of for building construction and
their uses depend on soil condition and loads from the structure.

7. The primary function of a bridge is to carry traffic : heavy
trucks, cars, and trains.

8. The condition of this major supporting put the top four
floors of the building at risk.

Study the meaning of the underlined words in the following sentences
and choose their synonyms from the words in brackets.

1. The history of civil engineering can be traced back to ancient times
when the sole means of construction was human labor, lacking any
sophisticated (prominent, advanced, significant, elegant) equipment.

2. Ancient civil engineering projects include the Roman public baths,
the Mayan ruins (exhaust, remains, surplus, allowances) at Copan,
Palenque and Tikal, and the cliff dwellings at Mesa Verde.

3. The names of the engineers who designed these wonders are lost in
antiquity (exhibition, transportation, ancientness, exploration).

4. Nowadays, we often associate civil engineering with the world's most
jaw-dropping (surprising, elegant, luxurious, glorious) structures.

5. Civil engineering is arguably the most diverse (prosperous, distinctive,
diplomatic, varied) field of all the engineering branches.

8 TARTREEE



6. The transportation infrastructure should ensure mobility and accessibility
for all segments (parts, proportions, criteria, phases) of society while
promoting socially desirable land use.

7. Other essential attributes (qualities, contributions, inspirations,
talents) civil engineers need include: creativity, versatility, a problem-
solving mind, and the ability to understand the bigger picture and to
collaborate with a number of other professionals.

8. Environmental engineering is related to the science of waste
management of all types: purification of water, cleaning of
contaminated (congested, contagious, polluted, epidemic) areas, and
reduction of pollution.

Match the English expressions in the field of civil engineering listed
in Column A with their definitions in Column B, and then translate the
expressions into Chinese in Column C.

___ 1. building A. a structure that bears a load resting
code upon it by transferring its weighttoa |
f’ “foundation structure ‘
___2.earth | B. a professional discipline dealing with
moving the designing, planning, constructing,
and managing of facilities and
infrastructures |
___ 3. construction C. aset of rules that specify the standards }
project ' } for constructing objects such as i
. buildings and non-building structures
___4. load-bearing D. the process of excavating,
structure transporting, or pushing earth
__ 5. construction | | E. abridge that has no supports under
engineering | it, but is hung from strong steel ropes
| fixed to towers
' ___&.suspension | F. the project of constructing a building
| bridge ‘ or infrastructure

Unit 1 Introduction to civil engineering 9



Translate the following paragraph into English.
TATERIBFN 19X, TEAREFAVMNRITNRZIE. RIEIEMNZEE,
TARTEHEMAS (subdivide) HIFZRATI., EIIREMIRE. KERFILE.
E1XTRE. AREIR. sIEE. 8/ 5 ULHERHENAE. BREATER—T
IR, SACeNtBE—E. tTATERZRFEEHk&, IRRFIEIME
HIZIENES—ERAYIE— I RERFHE2R—FL M, —HEMLFRTEE
S5r—MERTeEE.

Critical thinking

As is mentioned in Text A, civil engineers play different roles and shoulder
many duties from the inception of a project right to its completion. Civil
engineers are required to be knowledgeable, logical, creative and versatile.
And they also need to have a problem-solving mind, and the ability

to understand a big picture and to collaborate with a number of other
professionals.

Discuss the following questions in groups:
1. Why do you think civil engineers should possess the above-mentioned
attributes?

2. How would you develop your personal attributes in order to be a
successful civil engineer?

,
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Research task

Academic skill: Searching for information I

Information can come from virtually anywhere — media, blogs, personal experiences,
books, journal and magazine articles, expert opinions, encyclopedias, and web
pages, etc.

1. Types of information

Type Use
* To find information or opinions about popular culture.
Magazine | * To find up-to-date information about current events.
* To find non-scholarly articles about topics of interest within the subject of the magazine.
ACAHAE * To get help for your scholarly research.
ournal * To find out what has been studied on your topic.
) ¢ To find bibliographies that point to other relevant research.
* To find articles on specific topics.
Datpnase *To find online journals or news articles.
|
} Redaasan® To find editorials, commentaries, expert or popular opinions.
PAPEM | o 1o find current local, national or world news.
Libra e To find virtually any topic. e
o talcr)y * To find hard copies of current or back issue of journals, books, newspapers or
9 magazines.
 To find information from all levels of government — central to local.
Website o ° To find expert or popular opinions.
* To find information of various types of media, e.g. illustrations, audio and video
information.

2. Searching for information
Author / Title search
Searching by author and / or title obviously assumes that you are searching for

a particular author, book or article, probably in either a database or a library
catalog. Here are some tips:

* When searching by author, put the author’s last name first, e.g. “Kotler,
Philip”, not "Philip Kotler”, if he is from an English-speaking country. Search

the author’s full name in Chinese order if he is a Chinese. Sometimes, the

Unit 1 Introduction to civil engineering 11



author could be an organization, so give the full name of the organization as
it commonly appears, e.g. “World Bank”,

* When searching by title, it helps if you enter the title as precisely as possible.

Keyword search

It is basically a way of searching through subject or topic. Most library catalogs

and databases will include an option to search by keyword as an alternative to
author and title. The first step of keyword search is to decide the key word(s) or
phrase(s). Normally, the word(s) or phrase(s) which can cover the topic you search
can be selected as keyword(s). A good research topic usually contains two or three
concepts. For example, you need to write a paper on “The Impact of Cognitive Styles
on Design Students’ Spatial Knowledge”. We can break the topic into concepts, like
“"cognitive styles” and “spatial knowledge”, which can be used as keywords. Then
type them in a search bar in a database, EBSCOhost for instance. In a database, there
are usually two ways of search, i.e. basic search and advanced search.

Basic search (see Fig. 1) generates a large number of sources for you to
differentiate, which is an exhausting task. But advanced search (see Fig. 2), which
provides more choices for further conditioning, can make the work lighter. There
are many variables that can be chosen to refine the search. And you can define
the relationship between the keywords by choosing “and”, “or” or “not” based on
the results you intend to obtain.

IE#EH# % Academic Search Complete, B =24 | EFEIEE

{Cognitive Styles Spatial Knowledge :J g RIA

BFEETY BEARFT BELR BEFRLF

Fig. 1 Basic search

IE## %, Academic Search Complete, 8 =480 | S FEIEE

( oo - O CIEED €I

(ano ~ | |58 (TR) |

[ano - | [ar—rR (T8) -] (B
BAKE BORR NRHLER

Fig. 2 Advanced search

As “cognitive styles” is a broader topic and “spatial knowledge" is more specific,
they can be typed in the upper and middle search bars respectively. More relevant
results will appear. You can then refine the search by selecting a specific variable. In
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