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1.1 Definiton EX /3/

1.1 Definition ENX

[Text)

Everything you see around you is supported by soil or rock., Anything that is

not supported by soil or rock, either floats, flies or falls down.

Civil engineering is a professional engineering discipline that deals with the de-
sign, construction, and maintenance of the physical and naturally built environ-
ment, including works like roads, bridges, canals, dams, and buildings. Civil engi-
neering is the oldest engineering discipline after military engineering, and it was de-
fined to distinguish non-military engineering from military engineering. It is tradi-
tionally broken into several sub-disciplines including environmental engineering,
geotechnical engineering, geophysics, geodesy, control engineering, structural
engineering, transportation engineering, earth science, atmospheric sciences, fo-
rensic engineering, municipal or urban engineering, water resources engineering,
materials engineering, offshore engineering, quantity surveying, coastal engineer-
ing, surveying, and construction engineering. Civil engineering takes place on all
levels: in the public sector from municipal through to national governments, and in the

private sector from individual homeowners through to international companies.

Geotechnical engineering is obviously the branch of civil engineering concerned
with the engineering behaviour of earth materials. In the other words,
Geotechnical engineering is specialized in civil engineering field research about the

engineering properties of soil and rock mass and its application.

Geotechnical engineering mainly includes the following main aspects: soil sci-
ence, geology (including hydrology), engineering survey, foundation ( foundation
treatment, foundation engineering), tunnel excavation, foundation pit excavation, ex-
cavation engineering, supporting engineering ( foundation pit supporting, slope
supporting and debris flow control), engineering detection and monitoring etc. Actually,
the above problems can be summed up in the three eternal classic problems in soil me-

chanics: slope stability, soil pressure and bearing capacity of foundation.

Geotechnical engineering is thus an area of civil engineering concerned with the
rock and soil that support civil engineering systems. Knowledge from the fields of geolo-
gy, material science and testing, mechanics, and hydraulics are applied by
geotechnical engineers to safely and economically design foundations, retaining walls,
and similar structures. Environmental concerns in relation to groundwater and waste dis-

posal have spawned a new area of study called geo-environmental engineering where
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biology and chemistry are important. Some of the unique difficulties of geotechnical
engineering are the result of the variability and properties of soil. Boundary conditions
are often well defined in other branches of civil engineering, but with soil, clearly
defining these conditions can be impossible. The material properties and behavior of soil
are also difficult to predict due to the variability of soil and limited investigation. This
contrasts with the relatively well defined material properties of steel and concrete used in
other areas of civil engineering. Soil mechanics, which describes the behavior of soil, is
also complicated because soils exhibit nonlinear (stress-dependent) strength, stiffness,

and dilatancy (volume change associated with application of shear stress).

[Key words])

soil n. R £

rock n. #&

civil engineering + K T2
geotechnical engineering % + 142
environmental engineering *R3% L#2
structural engineering ##) T#2
offshore engineering i 42
coastal engineering # & L#%
municipal or urban engineering W ¥ L#%
geology n. ¥ F

foundation n. 32 (Gkah)
excavation n. 3%

supporting n. ¥

slope stability #3k# %

soil pressure LR A

bearing capacity & () & (4&h)
groundwater n. #.F K

waste disposal BE#HFFE (%)
variability n. 4 (K)

boundary condition i R 44
investigation n. &

nonlinear adj. 3F & &

strength n. % &

stress n. M7y

stiffness n. A &

dilatancy n. f Ak H

[Translation]
Everything you see around you is supported by soil or rock. Anything that is
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not supported by soil or rock, either floats, flies or falls down.

AT ERE W B B A AR TR A S LA R . Aee LSRRI E A
FIEKTH, BARKEST, BAREMT.

Civil engineering is a professional engineering discipline that deals with the de-
sign, construction, and maintenance of the physical and naturally built environment,
including works like roads, bridges, canals, dams, and buildings. Civil
engineering is the oldest engineering discipline after military engineering, and it was de-
fined to distinguish non-military engineering from military engineering. It is traditionally
broken into several sub-disciplines including environmental engineering, geotechnical
engineering, geophysics, geodesy, control engineering, structural engineering,
transportation engineering, earth science, atmospheric sciences, forensic engineering,
municipal or urban engineering, water resources engineering, materials engineering,
offshore engineering, quantity surveying, coastal engineering, surveying, and construc-
tion engineering. Civil engineering takes place on all levels: in the public sector from mu-
nicipal through to national governments, and in the private sector from individual home-

owners through to international companies.

+TARTRE—TEITAMER. HFR. SF. KIAMEFYHF TR, &
TURTEERERAFEEYF TN TERER. TATERRFEHTRZE&R
AW TRER, AUXSFERTEREMEFEFRTR. 5 L8 AR TEHAS AH
BTR, #L T8, Ry, Rplile., #6 T8, WTH, KETHE. 1%
FL KRR, BETRERY, TBTRE., KRETRE. #A TR, BETE, L&
Wi, ERETR, MR, AR TEETEN. PRTERESNZE: AL
s, AT RA T BOR B R AL ERVE R, AT RUAAAE L B E PRl

Geotechnical engineering is obviously the branch of civil engineering concerned
with the engineering behaviour of earth materials. In other words, geotechnical
engineering is specialized in civil engineering field research about the engineering

properties of soil and rock mass and its application.

B, AXTEREEIATEPSLTHH TEERETHXK —1 0%, Hh)
Wi, AETREETEATRIBKTE LR TEERBT T LHNA.

Geotechnical engineering mainly includes the following main aspects: soil sci-
ence, geology (including hydrology), engineering survey, foundation (foundation treat-
ment, foundation engineering ), tunnel excavation, foundation pit excavation,
excavation engineering, supporting engineering (foundation pit supporting, slope

supporting and debris flow control), engineering detection and monitoring etc. Ac-

/5/
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tually, the above problems can be summed up in the three eternal classic problems in

soil mechanics: slope stability, soil pressure and bearing capacity of foundation.

AL TREFEQFEUTILATE.: LE%, R (BFAS0O. THREE. &
TR GhJEAbE, WEETE ., BEIFE. EIHE. FEIR. X TR (&
Bicdp . AR A RIRED . TRAEMA NS, #5LE, ERPEE
DYEE SR aie - 28 SN P PSRy €~ Wik N N W 1F: B & - A

Geotechnical engineering is thus an area of civil engineering concerned with the
rock and soil that support civil engineering systems. Knowledge from the fields of
geology, material science and testing, mechanics, and hydraulics are applied by
geotechnical engineers to safely and economically design foundations, retaining
walls, and similar structures. Environmental concerns in relation to groundwater
and waste disposal have spawned a new area of study called geoenvironmental engi-
neering where biology and chemistry are important. Some of the unique difficulties
of geotechnical engineering are the result of the variability and properties of soil.
Boundary conditions are often well defined in other branches of civil engineering,
but with soil, clearly defining these conditions can be impossible. The material
properties and behavior of soil are also difficult to predict due to the variability of
soil and limited investigation. This contrasts with the relatively well defined mate-
rial properties of steel and concrete used in other areas of civil engineering. Soil me-
chanics, which describes the behavior of soil, is also complicated because soils ex-
hibit nonlinear ( stress-dependent) strength, stiffness, and dilatancy (volume

change associated with application of shear stress).

BEik, L TRETSELEEUHCKH A TR, LR TREKRE
3, A+ TRINGE A . MRBE SRR . 12ROk I35 05
FRBEATHR TR 2 TR AU AR U Y K2 AT Rt B,
53T K AR AL B A S i R 5 () R AE T — BT R U, AROA R E T
B, APMEEMREZOREXRER, A+ TEPH—SMBFOEERA LR
SRR . ELAR TR HAD I, BRFFEERREE X, EX L
i =, BAgE SOX SRR ATRERIT A/, FR, T LB RE
PR 0 8] 2 5 (A5 A B B R AN AR R X L BB AT HE R T . X — RS AR T
R A U3 FP R B S 6 A TR BE - A R RE BB 2R AT LU W B RE SCAR LR, 22 51 A
2. kAR LT, WEATEREAARRERE (SR . R
B CEACBR B hn 64 B9 57 1 A8 4D T AR FF R AR .

Civil engineering is a branch of engineering that deals with the design and con-
struction of structures that are intended to be stationary, such as buildings and

houses, tunnels, bridges, canals, highways, airports, port facilities, and road
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beds for railroads.

TATERETER¥2H M0, PERELXFAEEZRAYOBITMEE, AFX
. R, BRE. R, 20, REAHK. Ym. B OBRGEL RkEERES.

Among its subdivisions are structural engineering, dealing with permanent
structures; hydraulic engineering, dealing with the flow of water and other fluids;
and environment/sanitary engineering, dealing with water supply, water purifica-

tion, and sewer system, as well as urban planning and design.

TATEMFERNA S REMTE, FERRKAERRN; KATRE, F=
BRI FAA R ; R/ DAETRE, FEPFKBNEN . Bk RS,
A Bt LA 5 334 .

[Important sentences)
1. ..is supported by...

...... B e B R IE
2. It is traditionally broken into...
s b, damag e
3. It takes place on all levels: in the public sector..., and in the private sector...
CEREENET: EAFKHIR, ooy BEREER, o
4. ...is specialized in-.. field research about...
...... F iR Foeee e BRI E Foeeeen
5. Actually, the above problems can be summed up in-..
FEE, LAEPMEATRELEH

6. Environmental concerns in relation to..- have spawned a new area of study called
... where... are important.
& s AAGAEFIBELET —AHAHTAR, Hh---- s A IX AN AR R
""" REXEEY. (where 3| FKEM )

1.2 History ZEBHE

[Text)

Humans have historically used soil as a material for flood control, irrigation
purposes, burial sites, building foundations, and as construction material for
buildings. First activities were linked to irrigation and flood control, as demonstra-
ted by traces of dykes, dams, and canals dating back to at least 2000 BCE that

were found in ancient Egypt, ancient Mesopotamia and the Fertile Crescent, as
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well as around the early settlements of Mohenjo Daro and Harappa in the Indus val-
ley. As the cities expanded, structures were erected supported by formalized foun-
dations; Ancient Greeks notably constructed pad footings and strip-and-raft foun-
dations. Until the 18th century, however, no theoretical basis for soil design had
been developed and the discipline was more of an art than a science, relying on past

experience,

Several foundation-related engineering problems, such as the Leaning Tower
of Pisa, prompted scientists to begin taking a more scientific-based approach to ex-
amining the subsurface. The earliest advances occurred in the development of earth
pressure theories for the construction of retaining walls. Henri Gautier, a French
Royal Engineer, recognized the “natural slope” of different soils in 1717, an idea
later known as the soil’s angle of repose. A rudimentary soil classification system
was also developed based on a material’s unit weight, which is no longer considered

a good indication of soil type.

The application of the principles of mechanics to soils was documented as early
as 1773 when Charles Coulomb (a physicist, engineer, and army Captain) devel-
oped improved methods to determine the earth pressures against military ramparts.
Coulomb observed that, at failure, a distinct slip plane would form behind a
sliding retaining wall and he suggested that the maximum shear stress on the slip
plane, for design .Ipurposes. was the sum of the soil cohesion, ¢, and friction
otang, where o is the normal stress on the slip plane and ¢ is the friction angle of
the soil. By combining Coulomb’s theory with Christian Otto Mohr’s 2D stress
state, the theory became known as Mohr-Coulomb theory. Although it is now rec-
ognized that precise determination of cohesion is impossible because ¢ is not a fun-

damental soil property, the Mohr-Coulomb theory is still used in practice today.

In the 19th century Henry Darcy developed what is now known as Darcy’s Law
describing the flow of fluids in porous media. Joseph Boussinesq (a mathematician
and physicist) developed theories of stress distribution in elastic solids that proved
useful for estimating stresses at depth in the ground; William Rankine, an
engineer and physicist, developed an alternative to Coulomb’s earth pressure
theory. Albert Atterberg developed the clay consistency indices that are still used
today for soil classification. Osborne Reynolds recognized in 1885 that shearing

causes volumetric dilation of dense and contraction of loose granular materials.

Modern geotechnical engineering is said to have begun in 1925 with the publica-
tion of Erdbaumechanik by Karl Terzaghi (a civil engineer and geologist). Consid-

ered by many to be the father of modern soil mechanics and geotechnical engineer-



