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Unit 1 The History of Civil Engineering

Text

Civil engineering is one of the most diverse branches of engineering. The civ-
il engineer plans, designs, constructs, and maintains a large variety of structures
and facilities for public, commercial, and industrial use. These structures in-
clude residential, office, and factory building; highway, railroads, airports,
tunnels, bridges, harbors, channels, and pipelines. They also include many
other facilities that are a part of the transportation systems of most countries, as
well as sewage and waste disposal systems that add to our convenience and safe-
guard our health.

The term “civil engineer” did not come into use until about 1750, when
John Smeaton (2% - $ %15 ), the builder of the famous Eddystone lighthouse
(ST LTS ) near Plymouth (3 F|3FH#r), England, is said to have begun
calling himself a “civil engineer” to distinguish himself from the military engi-
neers of his time. However, the profession of civil engineering is actually as old as
civilization. (Fig. 1 -1 The famous Eddystone lighthouse )

Engineering in ancient civilizations included the construction of bridges,
highways, canals, tunnels, irrigation and drainage systems, water supplies,
docks, and harbors. Some of the best — known works of early engineers and ar-
chitects are the Great Pyramid ( K4:F¥, k4 FE) in Egypt (3 000 B.
C.); King Solomon’s temple ( fT% [ T#1#) in Jerusalem ( HBR&HHS) (about
1000 B. C.) the Parthenon (fH& 44 ) in Greece (432 B. C.); the Col-
osseum ( & 3% ) in Rome (80 A. D.); and Roman bridges, aqueducts
and roads.

Babylonia and Assyria (BLL{EE AP FEET)  There is evidence
that the Babylonians and Assyrians struggled with problems of hydraulic engineer-
ing involving dams, levees, and canals. They solved problems concerning the

sides of right triangles, and they also solved simple algebraic ({U#{/#) equa-
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Fig. 1 =1 The famous Eddystone lighthouse
tions. They computed areas of land, volumes of masonry, and cubic contents of
excavation necessary for canals. The first organized road building was done in the
Assyrian Empire, and the first bridge of technical importance was constructed over
the Euphrates River (4% $iJicin) in the 6th century B. C. (Fig. 1 -2 The

canal and hanging garden of Babylon)

Fig. 1 -2 The canal and hanging garden of Babylon

Egypt In ancient Egypt the simplest mechanical principles and devices

were used to construct many temples and pyramids that are still standing,
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including the Great Pyramid at Giza (75§%, % MNILHBINT ) and the temple of
Amon—ra (P SE—Hi i, ARPH##E) at Karnak (K£4475). The Great
Pyramid, 146. 6 meters high, is made of 2. 25 million stone blocks having an av-
erage weight of more than 1.4 tons. Great numbers of men were used in the con-
struction of such monuments. The Egyptians also made obelisks ( 743f755) by
cutting huge blocks of stone, some weighing as much as 900 tons. Cutting tools of
hard bronze (%) were used. (Fig. 1 —3 The Great Pyramid, the temple of
Amon—ra and obelisk)

The Egyptians built causeways ( 3£if) and roads for transporting stone from
the quarries (%4737 ) to the Nile (J&%/{1]). The large blocks of stone that were
erected by Egyptians were moved by using levers ( fL#T), inclined planes (f}
¥i) , rollers (HE7), and sledges (Z4%).

Fig. 1 -3 The Great Pyramid, the temple of Amon —ra and obelisk

Greece The Egyptians were primarily interested in the know — how of con-
struction; they had very little interest in the theory of the why — for of use. In
contrast, the Greeks made great strides in introducing theory into engineering prob-
lems during the 6th to the 3rd centuries B. C. They developed an abstract knowl-
edge of lines, angles, surfaces, and solids rather than referring to specific objects.
The geometric base of Greek building construction included figures such as the
square, rectangle, and triangle.

The Greek architekton ( T/, #/iC), was usually the designer, as well
as the builder, of architectural and engineering masterpieces (7Kf{F). He was
an architect and engineer. Craftsmen (_LJ), masons (JBFLIE ), and sculptors
(HEZNZ) , worked under his supervision. In the classical period of Greece all in-
portant buildings were built of limestone ( {7 JKA7) or marble ( KEEA7); the
Parthenon (Fig. 1 —4 The Parthenon) , for example, was built of marble.
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Fig. 1 -4 The Parthenon
Rome In its heyday (4>%]) in the 2nd century A. D., Rome ruled the
world from Scotland to Persia ( {}f#7). As the Romans conquered other nations,

they borrowed their captives’ ideas and practices, and the engineers of Rome are
therefore considered developers rather than originators ( & B{%Z). The Greek in-
fluence is especially noticeable. However, the Roman arch construction emplo-
ying a central keystone (#ETiif7) at the top indicates that Roman engineers were
familiar with masonry ()&, f73t) under compression although they had no
written or formal knowledge about equilibrium of forces.

The work of the Roman architectus ( 23 Jfi, $7 T 1&), technical expert,
included the design and construction of bridges, aqueducts ( 74%%), highways,
and buildings for public use. Under the Romans the art of road building reached its
highest level until modern times. Besides the Via Appia ([ . A i& ) , Romans
also built tunnels for roadways, aqueducts and stone arch bridges that are still
standing, and harbors, docks, and lighthouse. (Fig. 1 —5 The Via Appia)

Fig. 1 -5 The Via Appia
Medieval ( Fitt42R)) and Renaissance (X Z &4 AfHIRY) Europe
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Bridges, cathedrals ( KX#{4), and castles were outstanding among the engineer-
ing works built during medieval times. For the most part, bridge building contin-
ued in the Roman tradition, using stone arches. Benezet ( JlN{%) built the fa-
mous Pont St — Benezet (& D1 NEHF) at Avignon (PI4EfE%, H=EARE TR
717) on the Rhone River (& 44i[) during the period 1178 ~ 1188, and the Old
London Bridge was built across the Thames (Z&EE& 1) in 1209. During the Re-
naissance, which began in the 15th century, there was little civil engineering be-
cause of the lack of demand for public works. (Fig. 1 -6 The Pont St — Benezet
at Avignon)

France The demands for public works, such as bridges, canals, roads,
and water supplies, gradually became very great in Europe, particularly in France
and England, as strong nations with centralized governments developed during the
17th and 18th centuries. The transition (¥%7%) of the military engineer to civilian
pursuits to satisfy these. Demands brought the engineer, and particularly the civil
engineer, great opportunities. During this period, France was the leader in the

development of engineering.

Fig. 1 -6 The Pont St — Benezet at Avignon
Britain After the Napoleonic Wars ( &85 ) , engineering leadership
developed in Britain. The first engineering technical society, the Institution of
Civil Engineers ( +/AK Tf2Jfi2%¢4>), was established in Britain in 1818, but it
was not incorporated (44 A ) by royal charter ( 2% %) until 1828.
Civil engineering and architecture became identified as separate professions

in about the middle of the 19th century. The architect was recognized for the em-
phasis he placed on aesthetic (3€22/)) aspects of design, while the civil engi-
neer was developing more rationalized (5 #8{L), scientific designs. Tradition,

intuition, and appearance, which controlled the work of the architect, were of
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secondary consideration to the engineer. (Fig. 1 -7 The Old London Bridge)

Fig. 1 -7 The Old London Bridge

United States The age of engineering in the United States is considered to
have begun with the founding of the American Society of Civil Engineers in
1852. It was the time of the opening of the West, and there was tremendous ac-
tivity in surveying new region, developing water power, and building railroads and
canals. Also, the discovery of rich mineral deposits ()" }&) caused mining to be-
come an important activity.

Many of the early engineering opportunities in the United States were for civil
engineers. The success of the Erie Canal ({ftf|#liZ{) (completed in 1825)
inspired the construction of many other canals in the eastern part of the country.
After a brief heyday (%5¢})]), canals were largely displaced by railroads, start-
ing with the completion of the Baltimore ( FL/R[%EE, & [ VG A 1 e 1 v Ik
i) and Ohio (fZ MM ) Railroad in 1830. (Fig. 1 -8 The Erie Canal)

Fig. 1 -8 The Erie Canal

The building of railroads employed the major portion of the trained civil engi-
neers in the 19th century. However, it was not long until the demands of urban

communities in need of water supplies, sanitation ( 14 & i), and improved
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roads and streets required much of the attention of civil engineers. Consulting firms

of civil engineers organized to design municipal facilities (TJi {5 Jifi) throughout

the fast — developing country.

Words and expressions

branch

plan
construction
maintain
facility
commercial
highway
tunnel
harbor
channel
pipeline
transportation
sewage
disposal
convenience
safeguard
term

come into use
distinguish
civilization
ancient
canal
irrigation

drainage
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architect
aqueduct
struggle
hydraulic
levee
residential
triangle
equation
masonry
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excavation
mechanical
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monument
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square
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conquer
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dock 3k opportunity  Hl&
engineering

Pyramid SFiE technical TEEARMES
society

institution L4 appearance  JpW, 7hE
American So- )

identify as I MEREERE FR ciety of Civil EE+ AKTRIN¥ZE
Engineer

51]:(;; o FEE, R tremendous R KM, AEEHZH

tradition &4t , KAt activity sl , 1% 1, A

intuition B inspire W, Wk

castle bk %

Notes

Sentence analysis

1. The term “civil engineer” did not come into use until about 1750, when
John Smeaton, the builder of the famous Eddystone lighthouse near Plymouth,
England, is séid to have begun calling himself a “civil engineer” to distinguish
himself from the military engineers of his time. +AK T f&—ia H £ 1750 A4 JF
e, MUIREHE, EFAMIGENNEITIENEEEAE - EFERECH
—A “RATEE, PEEECAESR TR PO A3 b X .

XA TS when 5| S EFERIRIE M A, the builder & John Smeaton [ [i]
{iii&, of the famous Eddystone lighthouse near Plymouth {&ffi the builder,

W2 : come into use, fFF|#; distinguish ...from ... XHl|F--e--

2. However, the Roman arch construction employing a central keystone at the
top indicates that Roman engineers were familiar with masonry under compression
although they had no written or formal knowledge about equilibrium of forces. #&
i, %o AEMHER R ERTA, KUY DI TRENCS2MBIAZENSF
52, REMATBA B siEr T - Fa i il

XA FJE that 51 F IR N A], that J5 1 K40 2 indicates {)FE1E
employing BLZESMA], FTFE R A)FJ2 indicates fY FiF,

iA)2H . be familiar with ... X« ee- R,
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Words analysis
1. road, street, highway Fil expressway [[X %l

1%\ )

road Z 585
street i}iﬁﬁfﬁpﬂfﬂfﬁﬁ,
highway —Z& /[, [EiE 1015

expressway iiE/A R, express A A, BRI EE, HEMARENE
HOE 2570 A FrR i . B R,

2. harbor, port #l dock

harbor, port #l dock #EHE D . LW EER, XHWT,
harbor: RARMIHEE R A TIEME, FENMIIRS, EETHEPMHER,
SR XUTR FAVE o
port: JEEH IR A LHEMW, FEFMERSMTL THENH T, mH
e ERET, Ferl#sa.
dock JEFEUE 1 1S . BIANRD Sk 22 (8] ) S0 0 Sk 1 7K 48 R A ke
HsBERESE,

3. dam, levee

dam, levee #FA R E R, XHWT.
dam $§ 3 B TG R TR, FEREATESIKA., KB,
levee 51T & W W B EEAOSEIN, L EBHER.

Key vocabulary
1. civil engineering + AR T2

geotechnical engineering

a1 TR

. hydraulic engineering 7K T4

4. registered structural engineer,

© © N o w»

Ist grade —Z 45 H4) T2
cost engineer i
architecture #5{2F%

registered architect {3 /25 I
urban planning 3§ 7 #LK

traffic engineering ( transportation
engineering) 3l [ %

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

. environmental engineering

Wi T

engineering management _|_F g Ff
survey & v&n surveyor | & 5
tunnel [%iE

parking garage % %-1%

retaining wall 4+ 5%

residence {15

aqueduct 747

supervision [ ¥

construction fifi T, #H, T
project 1l H
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1. civil engineering { A [ f¢

RANIREM AR, F R T R industrial and civil construction, 35k /&
Tl S5 RS o R S AIEMEY K T, 25 F 45 M special structure
(M, KIES) BRI, LA FRSCh @5 L2 building engineering
(construction engineering) ; LA, AfTTARAULE SR — 2L 45/ i i J7 ik
AR, BN TR BRE S H AR LA TR, Frl &k ARk
T EARTRE civil engineering,, I [H AR FFRR 70 B R FRHTTE,
HESR TR E T LR ARG —20¢F, AN TRL R T EARTR; &
o R, AR TN TR REPFRA N PR strue-
tural engineering %% f4 T. ¢, geotechnical engineering 75+ T. %, engineering
mechanics [ /727, disaster prevention mitigation and protection engineering [}
PIE K 5B TFEF hydraulic engineering 7K F| T2,

2. registered structural engineer, 1st grade —Z i /I45+ T #20if

BERER s RS 1 AESEAT A ISR, Lkl Bk 4 4EaTLAS N
Fike (fardk, W, WETH ., PUiZ. @2, Bk, K& . LR, #f
2%), Wr] L% Construction engineer i,

3. cost engineer i {f} i

supervision engineer 5P T FE0fi

4. architecture {2

HBAE L B AR, F 8505 5 R SRR R

5. registered architect, i/t

HEMHEESUIN H AT A0 EAE 10 T5o0/4F

6. urban planning 5§ 17 £ %]

plan EiFRIMEE, £ LR TRL WGP LR L7,

7. traffic engineering ( transportation engineering) 2 1 7%

2330 T # X AU 4% road engineering H % T F£ il bridge engineering #fi#: T

8. environmental engineering #f 5% 1 4

B T F4u G water supply and drainage %57k, HVAC: heating ventila-
tion air conditioning WZiH 45, gas engineering A T,

9. tunnel [%if

ENCHSIH subsea tunnel ,  H i 3% 6 A 2 U F T 37 19 4 i ook 2 {35 | A
Kryk%ia, m worldlink, FEAZHERL, BRI [C 103 km, ¥ FZRIOW KB A1 5E M
Kb, e 2 A/, 451 Kk, | ZEHAK. 2R MEIHE,
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FTEFAEVEL) 660 10675, SO ATHIRBRIBF LA , AMTAEATHEHEA: K% ML
SR T o FRIE i R 55 K (1 1A I Bk g 3% e RN N 7 s ) 76
JICh¥iE, XBREE)RE )M WL Bl s ek B — AR, BiE K
10. 8 km, ity 201 {2#0C.

10. parking garage {5:4-17

BAEME T — TR, i H 2RI - HE454 .

11. retaining wall 41 k%

SRR R RRGE . i HIARABOHE IR -

12. aqueduct 434, AR

BETFH T DA Jzg St /K WA 7 4 45 I el 1, R I T ) (R, miA
U SR K T s U £ 0 ] s AT 2 S A A O R AR S5 A4 o channel 47
Ve, AKGH, WATNE R, A A A X AR, aqueduet 32 A T
WE, M EIAA AR, channel 5 /KGE , S8 IRZ 55

13. supervision !l #{

supervisor WiFH b1, supervision engineer WiFE T FEUfi,

14. construction jifi T, #5, T

construction complete #3558 %,, construction engineer #£3# i,

Application part

Al SEiE R

L A SRR

T S E A A AR A WINY , (HR LB 2k A7 ) T3 il
JoBMFEL . FHAIJLAAF, ATl e Ftm S /e 2k 15 L2
5o

(DThe first bridge of technical importance was constructed in the Assyrian
Empire.

(2The first bridge was constructed in the Assyrian Empire.

A F T TRV SR I RIE A B X ATRERZIXRE B TR
FREBHE 7 RS R SRR . DX P IR T AR B2l
L% FCAEHER ARG . 55— %) F ] technical importance” &
i “the first bridge™ , S M EAf LI T HFIOTH L.

(DOur engineer will be sent to site when you need our help.

(2)0ur engineer will be sent to site when needed.
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