e Hritteg + AR TH2 2 5 AR B4

¢ G

Pl T dk HH hie#t

CHINA MACHINE PRESS




FHEL AR TAE RF AR H A

Tk TR s

wm EER FTKE

X% 0t B SBEC xR FHEHR

wm TE T B KEE MEF
e EFPHE EXE B B

R B RKRI

2:]1] H+

W

MLk Tk R A



A4 15 850 (Units) 4. B RITEIEPRIRIC (Texts)
F— BB 955 B2 W R 5 £ 15 (Reading Skill), I B A A= i F A i
(Words and Phrases). 118 (Notes) K#:>] (Exercises), 15jFifMiA >
Wk, ABRAMMNGIRCSEFRC. BFHE., JRRME .,
IR, Jf R ER RS THE RS+ R4 E SRR TR
A, ok P A VR SOkt B0 % 0 % 5% http: //www. cmpedu. com 7 i
T#.

EBERHE (CIP) iR

ok T8 &l R/ T WA, R ES st LT R
#, 2012.10

22 A TR AR SR b

ISBN 978-7-111-39646-8

I. Ot M. QF--@%- M. OLATR HKE—RFELHH
V. @OH31

rh ] R A 4 CIP Bl #% 7 (2012) 5% 246328 5

HUBL T HEARFE bstii a7 KA 22 5 BB S 100037)
FRigmiE. DET  FTHmE. DEF F
MR BRI FAERR: K Bk

Jb s ER A EN R A BR A R EDRI (=T BT 30T
2013 4F 1 A4 1 fRES 1 REDRI

184mm X 260mm » 19. 5 EN§K « 482 T-F

FRfEE . ISBN 978-7-111-39646-8

SEAT: 39.00 7T

FUMgA A, A B, B, B, AR TS

P T R 55 %) £ iz 55

¥R % 0. (010) 88361066 #HAFM . http: //www. cmpedu. com

Y B — . (010) 68326294 HLTEM: http: //www. cmpbook. com
R B 3. (010) 88379649 MLIETE: http: //weibo. com/cmpl952
HEW L. (010) 88379203  $TETCBAhARY A AR



=

—K¥ALVULE, THRGEFEUES —ALALAE VX ERMWRERL T
K, RETTXHERM, ENMEERRASA N ER BERAE, o2 RALY
YREGARES (FiE)., EAERAT., ERERAN, BAEAER, XHTH
SR, BEEREF—HRAFETASIERAFRSEIANAGE., RABAL, &
SHERERRE, BHELOHAR, Y ELEAHMRBME LR E, YBEVRE
AEIRBARARFHRFARLALEWERE Y, BOTEABAEOERERRADE
KEVHARARBYREEEEVEE, AFL TR R ARSI ATRSEMIHE,
i B FXRE S M, EFFRE, BEEXLX, HEERSW, TEAEL
B E W, BT, TEURREEHEATHE GRHAL. R EH, RitRFAE
RXH), BATHBAMERAEULENTERARN LT LXBRERN, IREXEAA
RAEER LR, EESXE, AT ET, tATREVEERILIAIREL Y
iR E L EEERNEN, BRI T UHEARARLEN IR TEAFR,

MEAENEIATRERES S WA ANAYE, TERAITREARARG L L REE A
BHTEHER, EREMEIRLURARANASREERESZ, LATRE U EBHH Y
ERFELSAAF T EAREEENER, S VR ERRT LALLM, RAFLAEL
VA EEER R AW EELR,

LV KEERFANERAT T EAEEHM, Foh (KR ERREFER) £
WA EHHERBTEFTHER, (AFEEHFAN) ITREALI L LK ENE
EH, FMAE L EEGECAY, R, . 5. BNBAENTAAKEE, dx 4
AIBREVAERFEEAREFLAEERPBERININE L, ZRT LABHE
VoskRFEREALEREXEHEHNER, RATAEEEE R A ARNLT T2
HEER, EmEERASANE YR BEOLRGRAFNSHES. AB AR 2L
B, ARERAEFTEL LR SR Bt VR RNEE, SRR YEEREF
REDSFHFRE, HFENEFH, EARRR, 2HEW, XEFAHREL TR
HEER I BEREHB ., hTETWRERET RN, S%EAAEUMESL
IRE¥EEN., BT HEAS 2N, L% I R THL Y FE L L REH,
REEVEEKTEAATLY,

Wi AR TRERFMAS, IHREERUEIAIREABASEANEE, ZIHA
FREE) . P RET. EEEAWEN, REASKERFANANERFGS., wHT
EHEATIREV ARSI LW EBOHM, BTR LRI ERAE L VAT R4S
A5%, FTIRIATIREYRAARTHEE VAR, AL LT, #HHEATLH
A,

THHNAEE, RAT “AtAR, ATHE” hE oM A, XA A LT, G2



NV tTAIERZFWVRE

%A Part 1 R0 Part [ FEM AR, ZHFRXFAEHBEETAE, AHEZ,
AEIARATIRBEVWEENE. BAMR, HETRE, FHATE, FRIE., THT
B, BAARTRE, BEIR, BRAEAX. BATREHFHLEGRE., B#EAXSH#
FANB. ABFE, HBEEFA, ARMBEET L RN ES5RE. #ZMHEER
REE, Q2HFRE, ETHE, HFAN, HFE I, EFFEIHR, E¥4
A, BMAE, BURAE, ZBFEAARSEEXEFAE, HHURERBERBTRERS
T E2ESHEERGBAFERF L.

IRFERBRANTERFEEA LRI TTRANT R, B WEAET ZHAM
Zg, HAK, HFAE-—TEZS, 2ABTEALLEBTNFT, AR LA THH
WHRFBRR., THERELFEAZERQHET EI MW, BRATEARS, tHTH %
N, EXE, RECHEEAGRE T RS RENKRY, L2HEFF, THAK. =
. FEAHM.

PEN R

A7



il

]

EUKEAR, ATR” BT, AIRXEVA#R - MLATRELE, 5
BEWEERNESEATHE, BRI XN L VR FREE5 0 EEEH K~
“LATREVHE B, LU RERASEBEREN—NEELARN S, BR#¥4
BEAEBERRE LV R RANE LW ARAR, LATRAL V¥ EEREAR
 CEGHWEREEELIMCERNAREES IR L, AL VIRRNES,
EEMEVKERRAH TR, U EBNEITRAYFAE (KFLE) B (BH
#iE) FidmR, MEERARE LB REFIAT B uRA, %, EH
BE.

KEMBEH D THE

D WA RGNS, BRELATRA L by E, AEHLZE . SR EEURE
YA R RN, KBAMRE XA E AR E A, EM 2, BEEATL
BEALVHEENE, NEEE, B ALFF, ARABERT L O RN KL
EE

2) NEWTERME, £445RKERNAEEE, HENERNTAELH, &1
MERTAENGSE, LAMAEERAKE LR, FmiExts b aAmins
VR EEE AR, BREAAIARNE, EUARE. EEUREBAERF LR P L4
GUERBHEIE, BRI ERE, TUBEREMETRAXATLRNER, FL+
ES T ECE S

3D MAWGF M, LEENEH, AREE, EELHEANZAHL, 25 H
A FEEIHE. AERABOFAEREBESET, A EHHE AWM B M
B, P RER, WEEE, BEFENAIE, TAEL L REN R LR, FARL
B, BA¥TRE, AEZHHBBELET, FRETAZLN. AMRALARERLAE
B, doiAss, EXHE, AR, ATERASTEFAELEFLEXNE HER, 5
Wi T WAL ARAKA XN E RIS TR, BETHFLIWER,

4 ERWSEN, KEEMSEESR, BEES. BRI L ATRAT LY B4
HHEXH, A EEARTHNES, tURAARFEAAAWEATIRE LEES
EH, KREBRTAELRATRABA, ARARMS, BTHLIATEE L HHT, 5
RARFIEEAARSE,

5) Byt 4tatt, AEMERFEHEINE, REAARmEERY HEE, #
RE¥EUSA, EEEEXNEEARRT 5RE LRMA LW EAEHE, BEEER,
MBREEAM S, S FETFANT LR, HRAD (AEHEL
VHERBHERRER) FRUNER. “Bai¥e MEaLs b tiESsnp
Xk, EHIIHE— SR AETBERE ARG, FEUE T TARRE LA E



M EARIEREFVRIE

HfE R,

AHERESHEE AN ESHMIRANER L, RKAE, BEERETTARN,
5T %S XMAR, ERAXEXREEERTRORAE.

ZhEFRPARFHR, BRRZIAERER, BiFEETFHH.



Contents

F
A=
Uit T  Stroctural Materfalls s sesss ssss s somus s vesen souess ssvess synus ssasas soams ssus ausssy seuas s5usse sea 1
Part T Reinfoncnd Conoretes  »ssswes ssuss eusu sxmuos souses vamies suvss ssssss Ssus s s S5 s3ies o 1
Part [I Reading Materials ++eeeeeeseeeeermmmmmmmmiiii 8
Text A Six Best New Building Products—2000 ssh sswsiss semion waomns spsmesaiones sy s so e 45 8
Text B Duability oF Comenete s swswss s v ssoss xssah B3 S4aa3 6584 Se048 455880 L300 11
Part [ FlEEHEIE GRIFEBIHIF - ovveererererrrrroi i 13
Unit 2 Earthquake Defense and Disaster Reduction «:«---s-sreteermmmmmmiiitiiiiiiiiiiiieieeea 17
Part T TEarthQualies soeessomss sousss snsss souan s 5owanswsis 7064 540 44/6304 66558 437003 S5458 856331 3 17
Part [| Reading Materials ««ceeeseeeeessnsasisireninnimiiiiiniiiiiimiimma. 24
Text A Fire Protection SySTEIIS — «orsesesesssersseuttattmtatitatitiitatataeten 24
Text B Basic Requirements of Seismic Design ............................................. 30
Part [ FHEIEGEBNIRF TS (1) —FBHE BB SUERERIE  --oeveeeererreereremereees 37
Unit 3 Foundation EDgineering ««-----=+++++sereereeermrmimiiiiiiiiiiiiiii s 40
Part | Foundation INtroduction e« +essesseessesestnmtuieimiimitiasiuseuinseimensnsssnanes 40
Part || Reading Materials ««ow-eeoeerreremiimimi 53
Text A Shallow Foundations and Deep Foundations =«:«sesereereereiiniiiiiiiii. 53
Text B Pile FOUNdations «««srecesrreeressstierttctiiiiiiiitieteceasesessssesaceans rvassmemas sasns 55
Part [ FHESGEFNFRIT(2) a0 LHITEBEFIDH oo 57
Unit 4 Soil IMPrOVEMENE ««««vxvvereeerereemstmtimiiiiiie st eee e 59
Part |  Soil IMPrOvement «eeeeceeeesssosemimimmiiiiiiiiiiisien e ioenessnnstsntesssesaeses 59
Part [| Reading Materials ««eeeeeerememmmmmmmiiiniiiiiiiiiieiiiisiinineineeiesteenssnssanes 68
Text A Use of Geotextiles to Improve Soil «=+-eveeeearieaiieninnn. serraessenesstitietiiane 68
Text B Soil Extraction Saves Teetering Tower of Pisa =«coceeeeererininn. 69
Part [l B S0EFIFH T5(3) TR IS RIS - wowen wwevorases vaney stnss wgsses 74
Unit 5 Construction Engineering «««-««««--««+--seereemummiiniiiiiiiiiiiiineeeee e eeeeeseee e 77
Part ] Construction Engineering ««+eccceeeeeseesmmmiiniiiiiniiiiiieiieinesieesaanennn 77
Part [ Reading Materials «cc-sssseeessecammminsineieimuuniiiiiniienusssssnesnnenasmonsssssassnanas 87
Thot &  THie CoGh OF TLINE BERUERGIE  nvmecwere oo cacccorsot s s s 55087 K560 SRS WU 87
Text B International Construction Management ««+«+«++sssseeerriiiiiiiiiniiiiiii... 90
Part [ B 90ESFEIY (1) TRIBEREML  ~vows covurn pocsws smprsepenns sussms sHen sswsis ssnase 93
Unit 6 Bridge ENgineering ««-«-+-++sseseessseereresetmmimniiiiiiiiiiiiiii e 96

Part ] Bridges ....................................................................................... 96



W TARIEFWIRIE

Part | Reading Materials «-sseeeeeereeeemmemmimmmiii 104
Text A The World’s Top Ten Most Incredible Bridges «-eseeerereeeremeenneinnnne. 104
Text B Bridge Rehabilitation ssssssssseremrerremeriiniiiiiiinns 110

Part [ *4&%%‘.@%&15(5) ﬁlﬂﬂ"]ﬁﬁ? ................................................ 112

Unit 7 Underground WOrKs «++++++sssssssessummettmimittmii it 114

Part 1 How Tunmels Worlk wsrs snvsss conmessumns cnvmes srunps ponsss conns crems s aesaexumar vasass i 114

Part I Reading Materials ssessessveseserenetccsnsriminssossnsmsssesmnmseenses sssnessassssasnsnss 123
Text A Tunnel Construction: Soft Rock and Underwater «-ereeeerereeeiiiiiein. 123
Text B The Traditional Building Process «+++++«sereeeerrmemmmmmmmmuninnininianaaaeanaenns 128

Part [ BHE50E BRI (6) BT RS BAREMR, svves smanwnvenns cossws somimnavers evsnnn 5s 131

Unit 8 Air-conditioning and Ventilating «----+-«-rresseermmrmmi 134

Part I  Air-conditioning «ssssssssessssssserssesiemieeiintiiiiiimimmmemmmssssmmenssianen 134

Part [ Reading Materials ssesesossssssnessssonssoanis toumes smsunnsnsasssnsssssssnnsssssssassins 142
Text A  Ventilating «eossessosss conves sonassnsass siases sonsns asuses 555 655300 sav0 845520 dimoma os 142
Text B Evaporation and Condensation «++«++«++sseseereesmmmmmmmmmmimmniannanaanaaneaansns 146

Part [ BHEBEBIFRRIT(D—BEHERTIF v 148

Unit 9 Water Supply and Drainage Engineering ««-«---------+==sssssermmmmmmmmimiiieainiannannns 152

Part ] Distribution SYStems sesessssssssesssonssssassassonsersssnseannenasassssssssssonsssssassss 152

Part [ Readinig Materials -+orerecrmsmessammimmsnsssosae momnermmens sesses vansonssananenras snsonsss 157
Text A House Water-supply SyStems «eceeeseessseeeeermmmnmirmemtitimniannenreernnan.. 157
Text B Distribution Reservoirs and PUmPs  «--=++++teessrnssseerermimniannenennenininnn.. 160

Part [ BHEEFEERIFERTT(8)—BEMIIFELL oo, 163

Unit 10 Highway Engineerilng ------+-++sseseerescetmtimmiiinteteeettrteessesssssscsnans 167

Part ]  IVIGEOEWRY - cowwwsoweess msns comure somnms cusmes sovmee sowss b a4mss sogass pausiss d5ass siuss s £6sus 6o 167

Partll Reading Materials «wesssrevsones cosnve vueves vonses sooszsunnus ssnansansassonses ssons savsi sos 173
Text A The Negative Impacts of Highway «++ccceeeseermemmmmmmmmmmmmmn.. 173
Text B Pavernent MAintenance  «-««-teceeeeesceeeeeeneuneetnenenmmaenerenerernerarenerernen. 177

Part I Bl (0)— SR BT vnves svuos ssissn ibasies ssssin nsisns ases sitesns sis 181

Unit 11 Railway Engineering ........................................................................ 184

Part ] Railway Engineering s---ssssssseseserecesceemsasetomsnsssonsnssunsnsessnniossonsassararosens 184

Part [ Reading Materials ««stssteressscssssmsiomnsssssssmmmmmmmmsssmsssnnmnnnsmneessenssnssnases 189
Text A Beijing-Shanghai High-Speed Railway «+-++eeeerermsereermmmmiiiinnaennnniiiinnan. 189
Tegt B "The Qinghiui-Tibat REIWHY 55 crmsssscns somenamannnanans somon suses sovys sxoe yi5s 195

Part [ BHEGERIFHIT 10— ZRAEMAIBIBIIF oo 200

Unit 12 Ocean Engineerilg ++++++++treeettutumsmmnnnnrunnnnssnissasssssosssisermnsssrarsenessseneseses 205

Part T Harbors and Sea WOrks «++«+e+sssessersueerenemmuiniiuniiiiierieeeineeenieeennens 205

Part ] Reuding NIMErIaly  coossomassosnemsonssms cnsmms comes meson cosscatupy <usd sy s388 shsns 6558 211
Text A Top 7 Man-made Island Paradises «+++esereeeeesreeerermmiiiiainieeneeieininnnne.. 211

Text B Port Planning Methods atid Modelg wresersens sumen s cnne swaisiie sapon s amsss swians vass 215



Contents X

Part [ RHESEERIFRIT (1D ——FE MBI e 217
Unit 13 Construction Accidents ........................................................................ 221
Part [ Construction Safety and Health — -++--sssesemmmmmmmiriirin 221
Part [ Reading Materials —---ereeeeeesssssmmreessinimiie it 231
Text A 2010 Shanghai Fire «e««cteeeeseerreereemmmmmmireii s 231
Text B $16. 6 Million in Fines after Fatal Blast at a Connecticut Plant «-«-+-ee--: 233
Part [l *4&%1%@1%&15(12)—%135}%@%@1% ....................................... 235
Unit 14 Enviromental Engineering .................................................................. 238
Bk T  Bir DOl oon- oo srevems memmrs s asrmmn o s etoemrmrnisi s 15 iAo A RS2 238
Part [[ Reading Materials —«-+weeeessssmemmmeesmmmmiiirin i, 244
Text A Health Effects of NOiSe «wcrreerserecrermiitiiiii e 244"
Text B Water Pollution  «--eceeeerereesens e 246
Part [ AR EEET O ——EAHEIE oo masss sxvren 249
Unit 15 Construction Contracts and Bidding «--++«««««---sseerreereeimmiiiiiniii 255
Part T Comstroction Contraets, wssrssse swoses ssosms vesm sxusms sossersmess vsoms £o4es i srysns 255
Part [ Reading Materials -s-sseescerrsesssressmmsmmmsmmmmummimmeneossssssmssmsmrensessasees 264
Text & Procedure of Temder #evracos ruswes ssess conmsrsenns sonsmronnes s s sssms s 264
Text B Contracts for Engineering and Architectural Services — -+eseorereereeeeeienens 267
Part TT  SATEEE R RIS  wersvevms sowues susses suues s onsies neonvs cssnsvanes p5ash §s60s siesns 269
[ v s s v s b sl ms RHRHA HEHS  SSHG 4£3589% DS S CEHD HAERSL SRR TSRS SV SO TSR 276
MRGET RSB vcvun sonons s s sswas s 56095 95 §95303 SRS 5 5FHD FORARAARFHH 4GHHH RATFN LIFHRA 276
BRI AT AR GRS B o veeerrreesreeesineessisssiseessseesnessnnesnnnas 293
BRI PR SR e D ARSI K - covvrreonss soiuns svuns csuuns sosvassassassons sosnns ssssns 295
BRIV AR TR BIRHE RS s oossoesesssavessannnesonses sosessanasssasssaiorsaasnsnsisnns sonnss 297



Unit 1 Structural Materials

Part | Reinforced Concrete

Introduction

Structural materials, the material base of civil engineering, are the general term of all

the materials of construction. Costs of structural materials account for about 50% of the cost

of the building. So it is very important to make a reasonable choice for the structural

materials. This chapter simply introduces the categories, applications and properties of

structural materials at home.

Concrete and reinforced concrete are used as building materials in every country.

Reinforced concrete is a dominant structural material in engineering construction.

Concrete

Concrete is a mixture of water, sand, gravel
and cement (see Fig. 1. 1). That the mixing together
of such disparate and discrete materials can result in
a solid mass (of any designed shape) with well-
defined properties, is a wonder in itself.

Concrete has been in use as a building material
for more than 150 years. Its success and popularity
may be largely attributed to:

1) durability under hostile environments (including
resistance to water) ;

2) ease with which it can be cast into a variety
of shapes and sizes;

3) its relative economy and easy availability;

4) strong in compression.

But as we all know, concrete has comparatively

[ -
3

Fig. 1.1 Concrete
1--Stone 2 Sand

3—Cement 4—Air hole

low tensile and bending strength compared to its high compressive strength. As a result,

cracks develop whenever loads, or restrained shrinkage or temperature changes, give rise to

tensile stresses in excess of the tensile strength of the concrete. For structural applications it

is normal practice to incorporate steel bars to resist any tensile forces or to apply compressive

forces to the concrete to counteract these tensile forces.

Prestressed Concrete

Methods of inducing compression in concrete member before it is loaded are known as
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prestressing. The construction that uses steels and concrete of very high strength in
combination is known as prestressed concrete, The development of early cracks in reinforced
concrete due to non-compatibility in the strains of steel and concrete was perhaps the starting
point for the development of a new material “prestressed concrete”.

Prestressed concrete is an improved form of reinforcement. Steel bars are bent into the
shapes to give them the necessary degree of tensile strength. They are then used to prestress
concrete, usually by one of two different methods. The first is to leave channels in a concrete
beam that correspond to the shapes of the steel bars. When the bars are run through the
channels, they are then bonded to the concrete by filling the channels with grout, a thin
mortar of binding agent. In the other method, the prestressed steel bars are placed in the
lower part of a form that corresponds to the shape of the finished structure, and the concrete
is poured around them. Two methods are referred to as “pre-tensioned method” and “post-
tensioned method”. Because prestressed concrete is so economical, it is a highly desirable
material.

The advantages of prestressed concrete are as follows:

1) The concrete and the steel are severely tested during the prestressing operation, and
a lower factor of safety is justified.

2) The permissible working stress in the concrete is generally one-third of the
compressive strength, thus allowing a margin to cover the risk of poor concrete occurring at
a critical section.

3) The risk is reduced by prestressing, because the stress induced in the concrete during
the prestressing operation may be 50% to 75% of its compressive strength.

Today, prestressed concrete is used in buildings, underground structures, TV towers,
floating storage and offshore structures, power stations, nuclear reactor vessels, and
numerous types of bridge systems including segmental and cable-stayed bridges. They
demonstrate the versatility of the prestressing concept and its all applications. The success in
the development and construction of all these structures has been due to the advances in the
technology of materials, particularly prestressing steel, and the accumulated knowledge in
estimating the short-term and long-term losses in the prestressing forces.

1. Steel

Steel is an outstanding structural material (See. Fig. 1. 2). It has a high strength on a
pound-for-pound basis when compared to other materials, even though its volume-for-volume
weight is more than ten times that of wood. It has a high elastic modulus', which results in
small deformations under load. The properties of steel that have been described so far are
applicable only if the ambient temperature stays within reasonable proximity of 70F, say
from 30 to 110F. This range encompasses the service conditions for most structures, but it is
still important to understand what will take place if the temperature were to depart,
significantly from the normal level. The characteristic of steel vary a great deal between low-

temperature and high-temperature conditions.
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Fig. 1.2 Steel

Compared with concrete, the enormous advantage of steel is its tensile strength, that is,
it does not lose its strength when it is under a calculated degree of tension, a force which, as
we have seen, tends to pull apart many materials. The useful strength of ordinary
reinforcing steels in tension as well as compression, for example, the yield strength, is about
15 times the compressive strength of common structure concrete, as well as over 100 times
its tensile strength. The steel is the important part of the structure, since concrete is
deficient in tensile strength. It is impossible to build a structure frame from steel without
concrete, but not from concrete without steel. On the other hand, steel is a high-cost
material compared with concrete. Although steel occupies only a small part of the volume of
reinforced concrete (on the average about 2 percent), it is a major part of the cost.

2. Reinforced Concrete

Reinforced concrete, also called ferroconcrete in some countries, is concrete in which
reinforced bars or fibers have been incorporated to strength a material that would otherwise
be brittle (See Fig. 1. 3).

Reinforced concrete invented in the latter half of the 19th century. Concrete and
reinforced concrete are used as building materials in every country. Reinforced concrete is a
dominant structural material in engineering construction in many countries including the
United States and Canada. The universal nature of reinforced concrete construction stems
from the wide availability of reinforcing bars and the constituents of concrete, gravel, sand
and cement. The relatively simple skills required in concrete construction, and the economy

of reinforced concrete compared to other forms of construction. Concrete and reinforced
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Fig. 1.3 Reinforced concrete

concrete are used in bridge, buildings of all sorts, underground structures, water tanks,
television towers, offshore oil exploration and production structures, dams, and even in
ships.

Concrete would not have gained its present status as a principal building material, but
for the invention of reinforced concrete, which is concrete with steel bars embedded in it.
The idea of reinforcing concrete with steel has resulted in a new composite material, having
the potential of resisting significant tensile stresses, which was hitherto impossible. Steel
bars are embedded in concrete to make reinforced concrete in concrete beams and structures
where tension will develop, the proper adhesion between the steel and the concrete is of the
greatest importance, and bars should be of a sufficiently small diameter to offer an adequate
area of contact with the concrete; note that the smaller the diameter of the bars, the greater
their surface area for any given percentage of reinforcement’. The practical limit is reached
when the bars become so numerous that they obstruct the proper placing of concrete. The
resulting combination of the two materials, known as reinforced concrete, combines many of
the advantages of each:

1) the relatively low cost;

2) good weather and fire resistance;

3) good compressive strength;

4) excellent formability of concrete;

5) the higher tensile strength;

6) much greater ductility and toughness of steel.

It is this combination which allows the almost unlimited range of uses and possibilities of
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reinforced concrete in the construction of buildings, bridges, dams, tanks, reservoirs, and a
host of other structure,

They also complement each other in another way: they have almost the same rate of
contraction and expansion. They therefore work together in situations where both
compression and tension are factors.

Concrete and steel form such a strong bond, the force that unites them, that no relative
movements of the steel bars and the surrounding concrete occur. This bond is provided by
the relatively large chemical adhesion which develops at the steel-concrete interface, by the
natural roughness of the mill scale of hot-rolled reinforcing bars, and by the closely spaced
rib-shaped surface deformations with which reinforcing bars are furnished in order to provide
a high degree of interlocking of the two materials. Still another advantage is that the steel is
therefore completely surrounded by the concrete and the steel does not rust in concrete.

Reinforced concrete can be classified as precast concrete and cast in-situ concrete. Much
of the focus on reinforcing concrete is placed on floor systems. Designing and implementing
the most efficient floor system is a key to creating optimal building structures. Small changes
in the design of a floor system can have a significant impact on material costs, construction
schedule, ultimate strength, operating costs, occupancy levels, and end use of a building.

The adoption of structural steel and reinforced concrete caused major changes in
traditional construction practices. In the earlier steel of concrete frame building, the curtain
walls were generally made of masonry, they had the solid look of bearing walls. Today,
however, curtain walls are often made of lightweight materials such as glass, aluminum,
plastic, in various combinations. It was no longer necessary to use thick walls of stone or
brick for multistory buildings, and it became much simpler to build fire-restraint floors.
Both these changes served to reduce the cost of construction. It also became possible to erect
buildings with greater heights and longer spans.

Reinforced concrete construction is not the outcome of structural design alone. It is a
collaborative venture involving the client, the architect, the structural engineer, the
construction engineer, and the contractor. Other specialists may also have to be consulted,
with regard to soil investigation, water supply, sanitation, fire protection, transportation,
heating, ventilation, air-conditioning, acoustics, electrical services, etc. Typically, a

construction project involves three phases: planning, design, and construction.

Words and Phrases

reinforce [riin'fos] w. ¥43%, Mm%, ¥ kA4
cement [si'ment] n. KR incorporate [ in'ko:pereit | wr. 6L 4, &
gravel ['grevol]| n. W&k, #RG W Feeait, AN

compression [ kom'prefon] n. E4E, K4 brittle ['britl] adj. % &, M35
tensile ['tensail] a. T4k #, THEE, | hitherto [ hide'tu:] adv. &4~ ; E4
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embed [im'bed] wt. 4N, A

adhesion [od'hizen] n. X #; £#M; B

bond [bond] n. #:4&-A

interface ['intofeis| n. Jrdm; 4= 0 ; FEAk
i)

mill [mil] n. /o, BB

deformation [ di:for'meifon] n. %

interlock [ into'lok, 'intolok | ». ZE4f; &
4%

crack [kreek| n. 4%

reinforced concrete 4R A% &t +
hot-rolled reinforcing bar  #& #L4R #%
rid-shaped surface % & &

rate of contraction M %s %

rate of expansion ¥ ik &

tensile strength #t433% A&
compressive strength — #/& 3% B
reinforcing bar 4R #%

BHALT

yield strength J&IR & 7

elastic modulus

Notes

1. elastic modulus: SAMERIRRAE YH S TYks, HMMAE AERAZE) 1
BUARGR . YRGB SR MPEARTE X B N J1— R AE fiZ8 (stress-strain curve)
R,

2. percentage of reinforcement. BCHFENATNREE LA PN Z S (Bia ) W
WAL S A I AR B RO RN 2B M AD . SRR E., ZEHN
AT A TR . R BE LM B NRC RN T . 2RI, AR 0.6%, —
M FEIENF 0. 2005 ZEMM. MROZHL. 8O Z R —NE3Z H i 0.2%.

HHEAKX: p=A/A,

A A3 hial 32 R XA ) 99 A5 1) 48 T T AR
A—RIEZ NVEFAR R T & AR, 43500 32 HoAa 4 i 4 50 90 A5 A — I A 17 49
7 LA B O SRR L /N O 52 AR 14— 0 32 S 4 795 O e A R e, A B
MR SBEE A 2T KO 32 PR 1 — 00 52 574K 7 00 B i %+ 5
o, A SRR 4 B4 AR T AR BR 32 R 3R 2% AU 1) 4 i T AL

Exercises

| . Read the whole text and answer the following questions.
Describe the composition of concrete?

Why dose concrete become so popular?

What’s the weakness of concrete?

What’s the advantage of steel?

Wit is reinforced concrete?

When was the reinforced concrete invented?
Reinforced concrete is usually used in which area?

What are the two methods to prestress concrete?

Sl U S

What’s the advantage of reinforced concrete?
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10. How many kinds can the reinforced concrete be classified?

I . Translate the following terms into Chinese or English.

1. hot-rolled reinforcing bar
rid-shaped surface

reinforcing bar

elastic modulus

yield strength

characteristic compressive strength

cube compressive strength

© NS oA N

prismatic compressive strength

=

splitting tensile strength
10. stress-strain curve

11, ek %

12. k%

13. PrhismpE

14, HUHesm

15. TAE# AT
16. sK Y4
17. IE&S
18. PrufE2E
19. % PR 5% B
20. JKIKEE

Il. Translate the following sentences into Chinese or English.

1. The advantage of reinforced concrete structures over steel ones are their heavy weight

that makes them more stable under wind load, they hardly experience corrosion and can last

longer in a fire without rapid loss of strength due to their concrete cover to steelbars.

2. Concrete and reinforced concrete are used in bridge,

underground structures, water tanks, television towers, offshore oil exploration and

production structures, dams, and even in ships.

3. For structural applications it is normal practice to incorporate steel bars to resist any

tensile forces or to apply compressive forces to the concrete to counteract these tensile

forces.

4. IREEL SRR NEARE, AT RE O A A B A T R B R, B

) EZ AR, A5, BFUK.

5. G SRt SR A TR s . I RS AT RBAE 2 BT BRI R

IV. Fill in the blanks with the given words.

useless removal deform

properties deformation

removed

load bend

elasticity

stretch

buildings of all sorts,



