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HosicHuTeIbHAS 3aIUCKA

Y4eOHoe mocoOue «AHTTMIACKUN SI3bIK ISl CTPOUTEIBHBIX CHEHUAIBHOCTEN
NPEIHA3HAYEHO sl CTYACHTOB 3 Kypca, W3yYarIIMX WHOCTPAHHBIA SI3bIK B cepe
npo(pecCHOHATbHOM ~ KOMMYHHMKAlMM B paMkKax  y4eOHOH  IpOrpamMBbl.
[TpodeccroHanbHas HAMPABICHHOCTh O0Y4YEHHsSI TPEeOyeT MHTErpallid MWHOCTPAHHOTO
sa3blka € OOHIENPOPECCHOHANBHBIMU ~ JUCHUIUIMHAMA W MPO(eCCHOHATBHBIMU
MOIYJISIMU CIIEUUATIBHOCTER « CTPOUTENBCTBO M SKCIUTYaTalus 3MAHUM U COOPYIKEHU I
U «ApxuTekTypa». Marepuasibl B TaHHOM NOCOOMM OPHEHTUPOBAHBI HA MOCIICIHHE

JOCTW)KEHUSI B CTPOMTEIBHOMN chepe, OTpakalOT HOBIIECTBA, KacCAIOIIUECS
npo(heCCUOHATTEHBIX MHTEPECOB 00YUYAIOIIUXCAL.
Llenb JgaHHOTO MOCOOMST — TMOMOYb CTYJIEHTaM OBJIQJCTh CHELMATIBHON

TEPMHUHOJIOTHEH, HAYYHUTh TMEPEBOJNTh TEKCTHI MO CICHUATBHOCTH W H3BJICKATh
uHpopmaIuo, He0OX0UMYIO s MpodecCuoHaNBHOTO o0EeHus. [Tocobue BKItOYaeT
AyTEHTUYHBII TEKCTOBBIA MaTepUall, YTO MO3BOJISIET CTYACHTaM (POPMUPOBATH YMEHUS
pabotarb ¢ TEPBOMCTOYHUKAMHM W MOJy4YaTh HWH(POPMALMIO AaKTYalbHYH) B
COBPEMEHHOM MUPE.

[TocoOue coCTOUT U3 ABYX PA3ACIOB. CTPOMTEIBHBIC MaTepUalbl (HATYPATbHBIC
CTPOMTEIIbHBIE MATEPUAJIbI, HCKYCCTBEHHBIE CTPOUTENIBHBIE MATEPHAIIBI, COBPEMEHHBIE
CTPOMTEINIbHBIE MATE€pHallbl) U CTPOUTENBbHAS TeXHUKA. Kakaplii pa3fen BKIIOUYAET B
ce0sl IEKCUYECKUE YIPAKHEHUS, TEKCTHI IO CMENUAIIBHOCTH U TEKCTOBBIE YITPAKHECHUS.

Pabotra ¢ JIEKCHKOH yYHMT CTYJEHTOB HCIOJIB30BAaTh SI3BIKOBYIO JOTAAKY,
JIOTUYECKOE MBILUICHUE, TMO3BOJSIONME TEPEBOAUTh CIOBA W BBIPAKCHUSA, HE
NOJIB3YSACh JBYS3BIYHBIM CJIOBapeM. CJIOBA, OTHOCAINMECS K CIECHMAIBHOH JIEKCHKE,
JaHbl C TEPEBOJOM M KOMMEHTAPUEM, a BBIJCICHHBIE KYPCHBOM 3ay4YMBAKOTCS
CTYJACHTAMH HAM3yCTh, TAK KAaK COCTABJIAIOT JICKCHUYECKHA MUHHMYM, HEOOXOIUMBIN
JUTS OCYLUECTBIICHUS TPO(PECCHOHATTEHOTO OOIIEHUS HA H3YYAaEMOM SI3BIKE.

[Tpodeccnonaibable  TEKCTBI MOAOOpPAaHBI  COMACHO Y4YeOHOMY IUIAHY M
OPEACTABISAOT  COOOW  AyTeHTWYHBIA — Marepuay, MO3BOJSIOIIMN  CTyJEHTAM
NO3HAKOMUTBCS C HOBBIMM TEHACHUMSMH, COBPEMECHHBIMH MAaTepuajlaMu U
AKTyaJIbHBIMH TEXHOJIOTUSIMU B CTPOUTENBCTBE. PaboTa ¢ MpeACTaBICHHBIMHA TEKCTAMHU
BKIIFOUYAET B €0 WX TMEPEBOJ, IMOMCKOBOE YTCHHE, COIMOCTABJICHWUE W aHAIIU3
NoJlydeHHOW  uHpopmanmu. CTyIEHTBI HE TOJBKO y4Yarcs padoTarb €O
CHELMATM3APOBAHHBIM TEKCTOBBIM MAaTEPUAIOM, HO W Y3HAKOT MHOTO HOBOTO M
WHTEPECHOr0, YTO PACIIMPSAET MX 3HAHWS MO CIECHUATBHOCTH, YMEHHMs OOLIATHCS Ha
NPpOPECCUOHATIBHBIE TEMBI.

TekcToBBIE yNpaXKHEHHUSI HEOOXOAUMBI Il M3BJICUEHUsT nH(popManmu u OoJiee
riyOOKOr0 TOHMMAaHUs COAEpKaHus Tekcra. OHM  BKIIIOYAKOT B ce0sl  MOMCK
SKBUBAJICHTOB B TEKCTE, OTBETHI HA BOIMPOCHI, OOCYXACHHUE MPEMJIOKEHHOU TEMBI.
BeInosiHEHWE  3TUX  yOPWKHEHWH  MO3BOJISIET  pa3BMBaTh YMEHHsS  T'PAMOTHO



(OopMyIMPOBATH CBOKO MBICIIb B YCTHOW M MACBMEHHOM peuM, OTBEYATh HA BOIPOCHL U
BBIPAKATh COOCTBEHHOE MHEHHE.
HNnnmroctpaniui  MO3BOJSIOT  CTYACHTAM JIYUIIE TIOHATH COJAEP)KAHWE TEKCTA,
OMHPASICh HA PUCYHKH, & TAKXKE ETAIOT MpoLecc 00y4YeHUs 00JIee YBICKATEIBHBIM.
OOyyvaromumecss JO/DKHBI BBIMOJIHUTH BECh 00BbEM 3adaHuid. [IponmymeHHbie
paboTBl B ayOUTOPUM CTYIAEHT OOs3aH BBIMOJIHUTH CAMOCTOSITEIBHO M YCTHO
OTUUTATHCS [0 HAM.
B koHIe nocoOust MpuBEACHBI KOHTPOJIBHBIE BOMTPOCHI IO M3YUYEHHBIM TEMAM.
Takum oOpa3oM, B porecce 00ydeHus y CTYACHTOB (DOPMUPYIOTCS CIIEYIOLIUE
oO1IKre KOMIIETEHIIUU:
OK 01. BeiOupare crnocoObl pemieHHs 3aaad NpoQeCCHOHATBHON ACITENbHOCTH
NPUMEHHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM,
OK 02. Ocy1iecTBIISATh MOUCK, aHAIU3 U UHTEPIPETALNAIO HHPOPMALIUN, HEOOXOUMOMH
JUTS. BBIIOJTHEHUS 33124 TPOQECCUOHATBHON AESITENbHOCTH,
OK 03. TlnanupoBaTh W peaM30BBIBATH COOCTBEHHOE MNPOPECCHOHATBHOE W
JMYHOCTHOE PA3BUTHE,
OK 04. PabGortarb B KOJJIEKTMBE W KOMaHHAE, 3(PQPEKTUBHO B3aUMOJCHCTBOBATH C
KOJUJIEraMH, PYKOBOACTBOM, KJIMCHTAMHU,

OK 09. Hcnone3oBare HMHPOPMALMOHHBIE TEXHOJOTMA B MPOPECCHOHATBHON
JESATENBHOCTH,
OK 10. Tlone3oBatecst mpodeccroHAIBHON AOKYMEHTALMEN HAa TOCYJapCTBEHHOM W
WHOCTPAHHOM SI3BIKAX;

JlanHoe yueOHOoe mocoOue CnocoOCTBYET (POPMUPOBAHHIO Y  CTYJAEHTOB

CIEYIOIIAX YMEHUM:

- of0marecs (YCTHO M TUCBMEHHO) HA WHOCTPAHHOM  SI3BIKE  Ha
npo(ecCHOHANIBHBIE, - TNEPEBOAUTH (CO  CIIOBAPEM) HWHOCTPAHHBIE  TEKCTHI
npo(PeCCHOHATEHOM HANPABIEHHOCTH, - CAMOCTOSITEIbHO COBEPIICHCTBOBATH YCTHYIO
Y TIMCBMEHHYO PEUb, MOMOJIHATH CIIOBAPHBIN 3amac;,

Y 3HAHUI:

- JIEKCMYECKOTO MHUHMUMYMA, HEOOXOOMMOro sl 4YTEHUsS W TepeBoja (co
CJIOBApPEM ) MHOCTPAHHBIX TEKCTOB MPO(PECCHOHATIBHOM HAMTPABICHHOCTH,

- TPAMMATUYECKOTO MHUHHMMYMa, HEOOXOIMMOro JUlsl YTEHWS M MepeBoja (co
CJIOBApPEM ) MTHOCTPAHHBIX TEKCTOB MPO(PECCHOHATBHOM HAMMPABICHHOCTH.

3HaHug O0yYaromMXcs MPOBEPSIOTCS € MOMOLIBK) BOMPOCOB MO HM3YYEHHBIM
TEMAaM, & YMEHHUs B XOJ€ BBINOJHEHUS NPAKTUYECKUX 3a0aHUI HA TPOTSHKEHUHA BCETO
y4eOHOro roja.

Kpurepnuu oueHku:

«OTIMYHO» — rPAMOTHOE, JIOTUYHOE U3JI0’)KEHHUE OTBETA.

«XOopowmoy» — IpaMOTHOE H3JI0KEHUE OTBETA, COACPIKAHME HMMEET OTACIIBHBIE
HETOYHOCTH.



«Y IOBJIETBOPUTENBHO» — HEMOJIHOE, HEMOCIICAOBATEILHOE U3JIOKEHUE OTBETA,
COJIEP’)KAHUE UMEET HETOUYHOCTH U TPYObI€ OIIMOKH.

«HeynoBneTBOpUTENBHO» — OECHOPSIAOYHOE HM3JI0KEHUE OTBETA, MCKAKAIOLIEE
CMBICJI, HEBEPHBIN OTBET HA MOCTABJICHHBIN BOIIPOC.



BUILDING MATERIALS

Unit I. BUILDING MATERIALS

L[GJ'IB: - BBIYUUTb OCHOBHLIC TCPMHUHBI U IIOHATHA 110 Pa3acily,

- OCYHICCTBUTE ICPCBOA TCKCTOB, UCIIOJIL3YA BEIYUCHHYIO JICKCHUKY

- IOATOTOBUTL OTBCTHI HA KOHTPOJILHBIC BOIIPOCEHIL.

ObopynoBanue,
CJIOBapH.

1.1. BUILDING MATERIALS

MaTepHaIbI;

e Vocabulary

ABYA3BIYHELIC,

MNOJIMTCXHUYCCKUC M DJICKTPOHHBLIC

1. Read the words and give their meaning.

material
crystalline
mechanical
decoration
corrosion
combination
aluminum
inertness
cellulose

metal
interior
column
cement
block
modern
plastics
chemical
protein

2. Find English equivalents

Mpamop

NPUPOJHBIE KAMHU

JKe1e30
KaMeHb
M3BECTh
cMosIa
OeTOH
MTECOK
9yTyH
CTaJIb
TJIMHA
KAPITAY

APCBCCHHA, JICCOMATCpHall

CTCKIJIO

gypsum
natural

facade

to press
granite
electric
crane
physical
insulation

rocks
stone
timber
lime
sand
clay
concrete
marble
brick
iron
cast iron
steel
glass
resin
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3. Translate the following words and word combinations and learn them by heart

1) Sandstone; fire-resistance (resistance - conpoTusieHue), ferroconcrete; pipeline
(pipe - Tpy6a);

2) Bearing structure (to bear — HecTn Harpy3ky), mechanical strength (strength -
npouHocTh); sound and heat insulation (sound - 3Byk, heat - Temno); electric and heat
conductivity (conductivity - mpoBoAMMOCTS ), corrosion resistance; long span roof (span
- aByckatHbiif ), dome roof (dome - kymon); crane jib (jib - crpena); to face rough walls
(rough - HEOITYKATYPEHHBIH )

4. Learn the words in italics

to divide — pa3nensTh

to bind — cBsI3bIBaTh, CKPEIIATH
mortar — CTPOUTENbHBIA PacTBOP
ferrous metals — YEPHBIA MeTaIT
compactness — TNIOTHOCTh
durable — npOYHBIA, TOJTOBEYHBII
to belong — mpuHanexare

to cut — pe3arn

to shape — npunaBate Gopmy
property — CBOMCTBO
disadvantage — HemoCTaTOK

unit — AIEMEHT, Y3

masonry — KaMEHHasl KJIajKa
main — OCHOBHOH

artificial — ICKyCCTBEHHBIN
[framework — xapkac

derivative — mpou3BOHOE

e Text

alloy — cninaB

to refer — OTHOCUTBCS

{0 use — UCTOIb30BATh
purpose — enb

step — cTyneHbKa

to decay — THUTh

hard — TBEepAbBII

porosity — IOPUCTOCTH

to face — OONUIIOBBIBATH
to burn — ropets

to fasten — CKpemIsATh, COCAUHSITH
to include — BkmrouaTH

to apply — npumMeHsTh
€asy — JIETKUH

cheap — nemeBbrit

kind — Bua, THI
reinforcement — apMarypa

1. Read the text and find the answers to the questions

1) What groups are all building materials divided into?
2) What building materials are mentioned in the text?

Building Materials

All building materials are divided into three main groups:
1) Main building materials such as rocks and artificial stones, timber and metals.
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2) Binding materials such as lime, gypsum and cement.

3) Secondary or auxiliary materials which are used for the interior parts of the
buildings.

We use main building materials for bearing structures, binding materials are used
for making artificial stone and for joining together masonry units. For the interior finish
of the building we use secondary materials.

Natural building materials are stone, sand, lime and timber. Cement, clay products
and concrete are examples of artificial building materials.

Timber 1s referred to the group of the main building materials. It is the most
ancient structural material. It is light, cheap and easy to work. But wood has certain
disadvantages: it burns and decays.

Stone belongs to one of the oldest building materials used by man. It has many
properties such as mechanical strength, porosity, compactness, sound and heat
insulation and fire-resistance. The stones which are usually used for masonry work are
granite, sandstone and marble. Granite 1s very hard, strong and durable. It is used for
foundations, columns, steps and for entire facades. Its colour may be grey, yellow, pink
or deep red. Sandstone is comparatively easy to cut and shape. It is often used for
facing rough walls and for interior decorations. Marble is a crystalline stone chiefly
used for decorative purposes. It takes on a high polish.

Bricks were known many thousands of years ago. They are the examples of
artificial building materials. Brick 1s made by pressing clay into blocks and burning
them to hardness. Bricks are hard and easily fastened together with the help of mortar.
They are produced in a great variety for widely different purposes.

Metals are divided into ferrous and non-ferrous metals. Ferrous metals include
iron, steel and its alloys. Cast iron is the cheapest of the ferrous metals. It is chiefly
used in building for compressed members of construction. Steel is used for framework
of buildings and as reinforcement in modern ferroconcrete structures. Non-ferrous
metals have the following characteristics: high electric and heat conductivity, high
corrosion resistance, light weight. The oldest and the best known light metal is
aluminum. It is used in lift bridges, long span roofs, dome roofs, crane jibs and in other
structures.

Glass and plastics are widely used nowadays in construction of different kinds of
buildings. Glass has excellent combination of physical, chemical and mechanical
properties. The outstanding property of glass is its chemical inertness. Glass 1s used for
constructing doors, walls, roofs, pipelines etc. Plastics is the name for various
derivatives of resin, cellulose and protein. Nowadays plastics can be applied to almost
every branch of building.

2. Read the text once more and find the equivalents to the following Russian word
combinations
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OCHOBHBIE CTPOUTENBHBIE MATEPUAIIBI, BSKYLIME CTPOUTEIBHBIE MaTEPHUAIIBI;
BTOPOCTETICHHBIE CTPOUTENIBHBIE MATEPHAbl, BHYTPEHHUE YaCTH 3JaHUS, HECYIIUE
KOHCTPYKIIUH, M3TOTOBJICHAEC MCKYCCTBEHHBIX KaMHEM, DJIEMEHTHI KAMEHHOW KIIAIKH;
BHYTPEHHSASI OTIEIKA, MPUMEPBI HCKYCCTBEHHBIX CTPOUTEIBHBIX MATEPHAIIOB,
CTapEeHINii CTPOUTENIBHBIA MAaTEepUAl, HEKOTOPBIE HEIOCTATKHA, MEXaHUYCCKasd
NPOYHOCTB, OTHECTOHKOCTh, CPABHUTEIIBHO JIETKO PEXETcs W oOpadaTreiBacTCs;, AJIs
OONMIIOBKH HEOINTYKATYPEHHBIX CTCH, KPUCTAJUIMYECKUH KAMEHB, JIETKO COCIUHSIOTCS
C IIOMOINBI0 pPAacTBOpA;, LBETHBIC METAUIBI, CaMblid [CIIEBBI YEPHBIA METALI,
KOHCTPYKIMHM, paloTarolMe Ha CKarue, Kapkac 3[aHHs, COBPEMCHHBIC
JKEJIE300€TOHHbIE KOHCTPYKIMH, YCTOHYMBOCTh MPOTHB KOPPO3UH; NOJIBEMHBIA MOCT;
BBIJAIOIIUECS CBOMCTBA CTEKIIA, IPOU3BOAHLIE CMOJIBL, LIEUIFOI03bI U IPOTEUHA.

3. Complete the following sentences.

1) All building materials are divided into three main groups: ... . 2) They are also
divided into two groups: ... . 3) Natural building matenals are ... . 4) Cement, clay
products and concrete are ... . 5) Wood has certain disadvantages: ... . 6) Stone has
many properties such as ... . 7) The stones which are usually used for masonry works
are ... . 8) Brick is made by ... . 9) Metals are divided into two groups: ... . 10) Ferrous
metals include ... . 11) Non-ferrous metals have the following characteristics: ... . 12)
Glass has excellent combination of ... . 13) Plastics is the name of ... .

4. Translate the following sentences using “be referred to” or “belong to™

1) HCKyCCTBEHHBIE M €CTECTBEHHBIE KAMHH OTHOCATCS K TPYIIE OCHOBHBIX
CTPOMTENIbHBIX MAaTepUaNIoB. 2) MeTan Takke OTHOCUTCS K 3TOH rpymme. 3) U3BecTs,
TUIC M LIEMEHT OTHOCATCS K TPYIIE BsDKYIMX mMarepuanos. 4) Kupnuu oTHOCUTCS K
IPyNIe WMCKYCCTBEHHBIX CTPOMTEIBHBIX MarepuanoB. 5) Ilecok OTHOCUTCS K
€CTECTBEHHBIM CTPOMTENIbHBIM MarepuaiaM. 6) JlepeBO M KaMEHb OTHOCATCSA K
CTapeHIIMM CTPOMTEIbHBIM MareprasiaM. 7) CTajlb OTHOCHUTCS K YEPHBIM METaiaM. 8)
Crexkiio ¥ IUlacTMacca OTHOCATCA K MarepuajiaM, KOTOpbIe cedvac [IUPOKO
UCIOJIb3YIOTCS B CTPOUTEINILCTBE.

5. Say whether the following statements are true or false.

1) We use main building materials for bearing structures.

2) Concrete and cement are natural building materials.

3) Timber is the newest structural material.

4) The stones which are usually used for masonry work are granite, sandstone and
marble.
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5) Granite 1s very hard, strong and durable.

6) Bricks are hard and easily fastened together with the help of mortar.

7) Cast iron 1s the cheapest of the ferrous metals.

8) Steel is referred to the group of non-ferrous metals.

9) Aluminum is the newest metal.

10) Nowadays we don’t use glass and plastics in construction of buildings.



NATURAL BUILDING MATERIALS 11

1.2. NATURAL BUILDING MATERIALS

STONE

» Vocabulary

1 Read the words and guess their meaning.

variety to limit public
unique texture to deposite
volcanic metamorphic external
abrasive pressure bluish

2. Learn the following words

floor finish - HamonbHOe MOKpbITHE translucent - nonynpo3payHblii

to polish - nonupoBsaThb quarry - fobblBaTb

abrasion resistant - ycTOMuMBbIA K resistant to acids- ycTOMuMBbLIA K
NCTUPAHNIO BO3JENCTBUIO KNCNOT

acid - kucnora to clad walls - 0611ML0BbIBaTL CTEHbI
smooth - rnagkum layer - cnow

pathway - fopora smoothness - rnagkocTb

cobblestones - 6pycuaTka
* Text

1. Read and translate the text.

Stone is a great floor finish and is affordable in many countries; Italy and India
are both known for the variety and quality of stone they produce. There is a great
advantage to stone that is almost unique to floor finishes: you can polish it, and thus
make it look and feel like new, at any time in its life.

Granite is a volcanic rock (it was originally lava that cooled to form solid rock)
that has the following properties:

* |t is very hard, strong, and abrasion resistant

* |t is resistant to acids

* |t can be polished to a mirror-like smoothness
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These properties make it a great choice as a floor or countertop finish. It can also
be used to clad walls. However it is available mainly in dark colours: black, red, grey.
This darkness in colour does tend to limit its use in certain areas.

Its surface can also be worked to produce a variety of textures other than smooth.
These rough finishes are mostly used outdoors, on pathways. The famous cobblestones
of Europe are granite, for instance.

Marble is a metamorphic rock (meaning that it was made by the intense
pressures and heat deep within the earth), and has the following properties:

*Most marbles are soft, and not very abrasion resistant

* They are not resistant to acids

* They can be polished to a mirror finish

« It is translucent - light can pass through it to the extent of a few millimeters

Thus, marbles should not be used in high-traffic areas such as the entryways or
staircases of public buildings - granite would be much better in those cases. Since it is
not acid resistant, you should not use marble under urinals (urine is acidic), and in
kitchens, where lemon juice and other acids are present. But marble is prized for the
beauty and richness of its finish; it also feels very special underfoot. It is available in a
wide variety of colours, mainly light colours.

Sandstone is a sedimentary rock (rock formed by ancient rivers that slowly
deposited material on their beds, that built up layer by layer over millions of years). It
has the following properties:

» It is abrasion resistant, but not always strong, as it is formed in layers.
» [t is usually highly resistant to acids
* It has arough finish, and cannot be mirror-polished, as it consists of grains

These properties mean that it is good for decks and external areas because of its
anti-slip properties. Since sandstone looks and feels very different from granite and
marble, it has become fashionable to use these in boutique stores. Steve Jobs famously
saw a bluish-grey sandstone on a trip to Florence, and many years later insisted that
that very stone be used in all apple stores because of its ‘integrity’. The stone is
quarried, cut into tiles, and every piece graded individually for colour tone by master
craftsmen. The tiles are then arranged so that pieces with similar colour are placed
together, which makes them seem more uniform to the eye.

2. Fill in the table.

Kind of stone Origins Properties Usage
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WOOD / TIMBER / LUMBER

» Vocabulary

1 Learn the following words:

versatile - yHMBepcabHbIi expand - pacLmnpaTbca

available - gocTynHbIN collapse - paspyLuaTbes

feasible - ocyLLeCTBUMBIiA, BbINOMHMMbIN tensile strength - conpoTuBieHune
paspbIBy

degradable - pasznaraemblii bend - n3rmbatbcs

renewable - BO306HOB/AEMbIN electrical current - anekTpuyecKuni
TOK

engineered wood - MHXXeHepHasa Aocka plywood - daHepa

residential construction - »kunoe 3gaHve oriented strand board (OSB) -
OPUEHTUPOBAHHO-CTPYXKeYHas nauTa

fiberboard - 4BI1 particle board - 4CI

* Text

1 Discuss the following:

1) What are the advantages of wood?
2) What are the disadvantages of wood?
3) Where can it be used?

2. Read and translate the text.

Wood has been used as a building material for thousands of years, being second
only to stone in the world of construction. This exceptionally versatile material is
commonly used to build houses, shelters and boats, but it is also extensively used in the
furniture and home decor industry as well.

Perhaps one of the biggest advantages of using wood as a building material is
that it is a natural resource, making it readily available and economically feasible.
Wood can be fabricated into all kinds of shapes and sizes to fit practically any
construction need. Wood is also the perfect example of an environmentally sustainable
product; it is biodegradable and renewable, and no high-energy fossil fuels are required
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to produce wood, unlike other common building materials such as brick, steel or
plastic.

Lumber or timber. The words "lumber" and "timber" are often used
interchangeably to refer to wood used in construction work, but there is the difference
between terms. Pieces of wood that are smaller than 5 inches wide by 5 inches thick
(regardless of length) are generally referred to as lumber. These pieces are machine-
planed and sawn to fit certain dimensional specifications and are primarily used in
residential construction. Pieces of wood over 5 inches wide by 5 inches thick
(regardless of length) are referred to as timber. And any timber pieces that exceed 8"
wide by 8" thick are referred to as beams. As timber pieces are larger in dimension,
they are often used to construct the frames of large structures such as buildings and
bridges. Timber is also commonly utilized in large quantities for railroad ties, mine
shaft supports and crossbeams on utility poles.

Another type of wood commonly used in construction is known as engineered
wood. Common examples of engineered wood include plywood, glued laminated
timber (a.k.a. "glulam"), oriented strand board, fiberboard, and particle board.
Engineered wood products are commonly used in a wide variety of residential,
commercial and industrial construction projects.

Types of wood. Wood has traditionally been classified into two categories:
hardwood and softwood. Generally speaking, hardwoods are considered to be heavier
and denser than softwoods. Hardwoods are commonly used in the construction of
walls, ceilings and floors, while softwoods are often used to make doors, furniture and
window frames.

Benefits of wood in construction. Wood carries several benefits that make it an
excellent candidate for use in a wide array of construction projects. One such benefit is
its thermal properties, which give it an advantage in terms of its resistance to high
temperatures. Unlike steel, which can expand or even collapse in high heat, wood
actually dries out and becomes stronger as the heat increases. In addition, the heat
conductivity of wood is relatively low in comparison to other materials such as
aluminum, marble, steel, or glass.

Wood also contains remarkable acoustic properties. It can absorb sound and
echoes, and 1s a favorite material of choice for the construction of structures where
proper acoustics is important, such as concert halls. Wood is resistant to electrical
current, making it an optimal material for electrical insulation. Another important
characteristic of wood 1is its tensile strength, which is its ability to bend under pressure
without breaking. Its remarkably strong qualities make it the perfect choice for
beams. Wood is exceptionally light in proportion to its tensile strength, making it the
preferred construction choice for surfaces that take a constant beating such as
basketball courts and bowling lanes.
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3. Answer the questions:

1) What is the difference between wood, timber and lumber?
2) Where is timber used?

3) Where is lumber used?

4) What are the examples of an «engineered wood»?

5) What types is wood classified into?

6) What are the benefits of wood usage in construction?
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1.3. ARTIFICIAL BUILDING MATERIALS

CONCRETE

» Vocabulary

1. Read the words and guess their meaning

monolithic to produce
economical to form
characteristic gravel
proportion class
foundation type
cylindrical gas

to granulate arch
adequate aviation
dam

2. Find Russian equivalents

important
strong

hard

durable
fire-resistant
wet
structural
artificial
light

heavy
suitable
prefabricated
acid-proof

crystal
process
universal
decade
product
column
position
system

OrHeCTOMKUM

[l0/TTOBEYHbI

BaXXHbIA

NCKYCCTBEHHbI

MOKPbIiA, BIXKHbIN

CTPOUTENbHBII

TBEPAbIN

MPOYHbIN

TSOKeNbIN

NOAXOAALNIA, TOAHbIA, COOTBETCTBYHOLLIN
M3roTOB/IEHHbIV 3apaHee, COOPHbIIA
KNC/IOTOYNOPHbI

Nerkuin

3. Learn the words and word combinations in italics:

to imagine - npeaAcTaBNATL cebe

grading - rpaHyMeTpuYecKuii cocTas

to pour - nnTb, BNNBATb

quality - KayecTBO, CBOCTBO
aggregate - 3anonHUTeNb
to mix- cmeLlLMBaTb
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to hold — neprxarpb

to stick — TMIHY T

to introduce — BBOJIUTH

1o compose — COCTOATh U3

to contain — COnepKarhb
pavement — TOpPOKHOE TTOKPEITHE
to replace — 3aMeHSITh

innovation — HOBOBBEJICHUE
structure — 31aHUC, KOHCTPYKIUSA
compressive strength — mpouHocTh Ha
cKatue

COMPIEsSive Stress — CKUMaroIIee
HaIpspKeHue

amount — KOJM4eCTBO
resistance — CONpOTHBIICHUE
beam — Ganka

setting — CXBaTbIBAaHUE

void — mycTora

compound — COETUHCHUE

to foam — NEHUTHCS

sodium — Hatpuit

potassium — Kanuii

tensile strength — conpoTuBiicHne
pa3pbIBy

tensile stress — pacTsaruparomee
HANPSHKEHUE

blast-furnace slag — nomeHHbI 1Ak
e Text
1. Read the text and translate it
Concrete

It is difficult to 1imagine modern structure without concrete. Concrete 1s the very
building material which led to great structural innovations. The most important quality
of concrete 1s its property to be formed into large and strong monolithic units. The
basic materials for making concrete are cement, aggregate and water.

Concrete 1s made by mixing cement, water, sand, and gravel in the right amount.
As soon as it is thoroughly mixed it is poured into forms that hold it in place until it
hardens. The crystals forming in the process of making concrete stick together in a very
hard artificial stone.

The characteristics of concrete depend upon the quality of the materials used,
grading of the aggregates, proportioning and amount of water. The most important
requirements for concrete are: it should be hard, strong, durable, fire-resistant and
economical.

Concrete can be divided into two classes: mass or plain concrete and reinforced
concrete (ferro-concrete) where it 1s necessary to introduce steel.

Reinforced concrete 1s a combination of two of the strongest structural materials:
concrete and steel. Concrete has an adequate compressive strength, but its tensile
strength 1s low. On the other hand, steel has a high tensile strength. Suitable
combination of these two materials provides resistance to both compressive and tensile
stresses.

Plain concrete can be used for almost all building purposes. Reinforced concrete
1s used in building bridges, arches, dams, for structures under water, for foundations,
columns, beams etc. The use of concrete and reinforced concrete is almost universal.
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There is a broad division of concrete types into: 1) Dense concretes, which are
composed of heavy aggregates and 2) Low-weight concretes, which are composed of
light aggregates.

There are cellular concretes made by using materials which foam or form gas
during the mixing of concrete. This gives very light weight to a product, because after
setting it contains a large number of small voids.

Concrete can be made on a construction site and poured into position as a wet
mix, or it may be used as the material for making prefabricated units in a factory. That
1s why there 1s another classification into in-situ and precast concrete.

Builders now produce two types of new building materials: alkali-slag and silica
concrete. In alkali-slag concrete cement 1s replaced by a mixture of granulated blast-
furnace slag and sodium and potassium compounds. This material is used for irrigation
systems, roads, pavements and other structures. Silica concrete is light, fire-resistant
and acid-proof. It contains no cement. Silica concrete is widely used in aviation and in
under water constructions.

2. Read the text again and find the equivalents to the following Russian word
combinations

TpyaHo mnpencraBuTh, OOJMBIIME W MPOYHBIE MOHOJIATHBIE OJIOKW, OYEHBb
TBEPIBI WCKYCCTBEHHBIA KaMEHb, TPAHYJIOMETPUUYECKANA COCTAB 3arOJHUTENS,
KOJIMYECTBO BOJIbI, CaMbIe BaKHbIE TPEOOBAHMs, JOCTATOYHAS MPOYHOCTh HA CXKATHE,
BBICOKas NPOYHOCTH HA pPa3peiB; CXKMMAKIIAE M PACTATHBAIOILME HANPSDHKEHUS,
TSDKEJBIA  3aMOJIHUTEND, JIETKUH 3aroJIHUTEND, OOJIBIIOEC KOJMYECTBO MAJIEHBKUAX
NyCTOT, CTPOWTENIbHAS IUIOMIAJKA, COOPHBIE DJJIEMEHTHI, [JBAa THIA HOBBIX
CTPOUTEIBHBIX MATEPUATIOB, M3MEJIBUYECHHBIA JOMEHHBIA IIJIAK, HATPUA-KAIUEBBIC
COCIMHEHHUS, OPOCHUTEIIbHBIE CUCTEMBI, IIOABOAHBIE COOPYKEHHSI.

3. Learn the types of concrete

plain concrete HEAPMHUPOBAHHBIN OETOH
reinforced concrete KEIE300€TOH

dense concrete TSDKEJIbIA OETOH
light-weight concrete JIETKUi OETOH

cellular concrete STYCUCTHIN O€TOH

gas concrete ra3o0eToH

foam concrete MEHOOETOH

in-situ concrete MOHOJIUTHBIN O€TOH
precast concrete cOOpHBIH OETOH
alkali-slag concrete HIEJIOYHOM MTaK0OETOH
prestressed concrete NPEABAPUTEIBHO-HAMPSOHKEHHBINA OETOH

silica concrete KPEMHE3EMUCTBINA/CUITMKATHBIA OETOH
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» Text
1. Read and translate the text
Types of Concrete

Plain concrete dates from very early days. It was employed by the Egyptians, the
Romans and the Greeks in the construction of dams and bridges, roads and town walls.
The Romans used it even in under-water structures some of which have survived till
our time. As cement was not known in those times, concrete was made of clay and later
of gypsum and lime.

Reinforced concrete is a combination oftwo of the strongest structural materials:
concrete and steel. This term is applied to a construction in which steel bars or heavy
steel mesh are properly embedded in concrete. The steel is put in position and concrete
Is poured around and over it. When the concrete hardens and sets, the resulting material
gains great strength. Concrete has an adequate compressive strength, but its tensile
strength is low. On the other hand, steel has a high tensile strength. Suitable
combination of these two materials provides resistance to both compressive and tensile
stresses. Reinforced concrete is used in building bridges, arches, dams, for structures
under water, for foundations, columns, beams etc.

Prestressed concrete. There are two kinds of reinforced concrete: with ordinary
reinforcement and with prestressed reinforcement. Prestressed concrete is not a new
material. Its successful use has been developed rapidly during the last two decades.

In prestressed concrete steel is used as a means of producing a suitable
compressive stress in the concrete. Prestressed concrete is not the subject to cracking. It
enables lighter construction than ordinary reinforced work. Less steel is required than
in ordinary reinforced concrete. Prestressed concrete is used for beams, columns, pipes,
cylindrical water towers, etc.

Cellular concretes are made by using materials which foam or form gas during
the mixing of concrete. This gives very light weight to a product, because after setting
it contains a large number of small voids. It is sometimes called lightweight aerated
concrete, variable density concrete, foamed concrete and lightweight or ultra-
lightweight concrete. Applications of foamed concrete include: roof insulation, blocks
and panels for walls, levelling floors, void filling, road sub-bases and maintenance,
bridge abutments and repairs, ground stabilisation.

In alkali-slag concrete cement is replaced by a mixture of granulated blast-
furnace slag and sodium and potassium compounds. This material is used for irrigation
systems, roads, pavements and other structures.

Silica concrete is light, fire-resistant and acid-proof. It contains no cement. Silica
concrete is widely used in aviation and in under water constructions.



ARTIFICIAL BUILDING MATERIALS

20

2. Fill in the table.

Name

Fabrication

Ingredients

Usage
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GLASS

GLASS IN
ARCHITECTURE

BUILDING
FENESTRATIONS
Windows{starned
Ribbon Sliding
Fixed Etc.)/ Sliding

FACADES Doors

CLADDING IN
FACADES
[Structural Glazing}

GLASS AS
MATERIAL FOR
LOAD BEARING

ELEMENTS

CONSTRUCTION

Various Uses of Glass in Construction

21

SUFACE
TREATMENTS:
Chemically Coated /
Screened / Pair ted/
Laminated/ Printed!

CANOPIES /SKY
LIGHTS/ROOF

PARTITIONS/
WALLS: Mssonsry
Glass
Blocks (translucent
Bcrosilicate Glass}

STAIRCASE

BEAMS AND
FLOORS (Hardended
Laminated Gla»]
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e Vocabulary
1. Learn the words in italics:
float glass — noJmpoBaHHoe uctoBoe — dice-like pieces —  Kycouku
CTEKJIO KyOHKamMu
soda lime glass —  CUIMKATHOE CTEKIIO railing — nepuia
clear glass — OECI[BETHOE CTEKJIO partition — MIEPErOPOIKA
anneal — 00XKHUraTh batch — NapThsl, CEPHs
molten glass — pacIUIaBICHHOE CTEKNO,  tinted glass — TOHUPOBAHHOE
CTEKJIOMacca CTEKJIO
rupture — paspylIeHue, toughened glass— 3aKancHHOE
NOBPEKICHHUE CTEKJIO
psi — (yHT-CHJIa HA KB. T10iiM  tempered — CMSITYCHHBIH,
(eIMHUIIA U3MEPECHHUS CICP>KAHHBIH
JABJICHHS )
take a punch — BBIJIEP)KATH yAap distortion — UCKQKCHUE
transparency — PO3PAYHOCTh canopy — KO3BIPEK
lransparent — [IPO3PAYHBINA chromatic glass — 1BETHOE CTEKJIO
glare — OJieCK, CUsTHUE, OITUK skylight — MaHCapHOE OKHO
double-glazed CTEKJIOMAKET shatterproof 0€30CKOJIOUHOE,
units — glass — HEOBIOIIEECS
CTEKJIO
hollow — IyCTOTEIBIN obscuration — 3aTEMHEHUE
foamed glass — NEHOCTEKIIO moisture — BJIara
laminated glass — TaMAHUPOBAHHOE CTEKJIO, 1mpermeability — HENPOHUIIAEMOCTh
TPUILIEKC
o Text
1. Read and translate the text
Types of glass

Float Glass. Float glass 1s also called soda lime glass or clear glass. This is produced by
annealing the molten glass and 1s clear and flat. Its modulus of rupture 1s 5000-6000
psi. Stronger than Rocky Balboa taking punches from 2000 psi punches man Ivan
Drago. It is available in standard thickness ranging from 2mm to 20mm. and has
weight range in 6-26kg/m2. It has too much transparency and can cause glare. It is used

in making canopies, shop fronts, glass blocks, railing partitions, etc.

Tinted Glass. Certain additions to the glass batch mix can add color to the clear glass
without compromising its strength. Iron oxide is added to give glass a green tint;
sulphur in different concentrations can make the glass yellow, red or black. Copper
sulphate can turn it blue etc.
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Toughened Glass. This type of glass is tempered, may have distortions and low
visibility but it breaks into small dice-like pieces at modulus of rupture of 3600 psi.
Hence it is used in making fire resistant doors etc. They are available in same weight
and thickness range as float glass.

Laminated Glass. This type of glass is made by sandwiching glass panels within a
protective layer. It is heavier than normal glass and may cause optical distortions as
well. It is tough and protects from UV radiation (99%) and insulates sound by 50%.
Used in glass facades, aquariums, bridges, staircases, floor slabs, etc.

Shatterproof glass. By adding a polyvinyl butyral layer, shatter proof glass is made.
This type of glass does not from sharp edged pieces even when broken. Used in
skylight, window, flooring, etc.

Extra clean glass. This type of glass is hydrophilic i.e. The water moves over them
without leaving any marks and photocatylitic i.e. they are covered with Nanoparticles
that attack and break dirt making it easier to clean and maintain.

Double Glazed Units. These are made by providing air gap between two glass panes in
order to reduce the heat loss and gain. Normal glass can cause immense amount of heat
gain and up to 30% of loss of heat of air conditioning energy. Green, energy efficient
glass can reduce this impact.

Chromatic glass. This type of glass can control daylight and transparency effectively.
These glass are available in three forms - photochromatic (light sensitive lamination on
glass), thermochromatic (heat sensitive lamination on glass) and electrochromatic (light
sensitive glass the transparency of which can be controlled by electricity switch.) It can
be used in meeting rooms and ICUs.

Glass wool. Glass wool is a thermal insulation that consists of intertwined and flexible
glass fibers, which causes it to "package™ air, and consequently make good insulating
materials. Glass wool can be used as filler or insulators in buildings, also for
soundproofing.

Glass blocks. Hollow glass wall blocks are manufactured as two separate halves and,
while the glass is still molten, the two pieces are pressed together and annealed. The
resulting glass blocks will have a partial vacuum at the hollow center. Glass bricks
provide visual obscuration while admitting light.

Foamed glass is a high porosity heat insulating material, available in blocks. It is made
by heating a mixture of crushed or granulated glass and a blowing agent (chemical
foaming agent) such as carbon or limestone. Near the melting point of the glass, the
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blowing agent releases a gas, producing a foaming effect in the glass. After cooling the
mixture hardens into a rigid material with gas-filled closed-cell pores. Foamed glass is

non-flammable, has light weight, high mechanical strength, moisture, vapour and gas
Impermeability, thermal and acoustic insulating properties.

2. Fill in the table

Name Fabricatioi“ngredients Advantages/Properties Usage
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1.4. MODERN BUILDING MATERIALS
PLASTICS
e Vocabulary

1. Read the words and give their meaning

synthetic to characterize €poxy resin
application stress adhesion
polymer refrigerator electrical
to synthesize container composite
organic alcohol heating

2. Learn the following words

Thermoplastics — TepMOIIacTUK

Thermosetting plastics — TEpMOpPEAKTUBHBIC MJIACTMACCHI, TEMJIOYCTONYUBBIC
MJIaCTMACChl

Viscoelastic — BA3KOYNpyrui, BA3KOTaCTUYHBIN

Absorption — noronienue

Density — IuoTHOCTB

Toughness — 5k€CTKOCTH (HO 31aCTUYHOCTB, €X. ATFOMUHHAEBAS JIO’KKA, CIOCOOHOCTh
MaTepuaia norjaomarh YSHEPrUI0 MPU BO3ACHCTBUN )

Stiffness — )keCTKOCTh (HO XPYIKOCTBh, €X. KEPAMHUYECKAs TapPEIIKa)

Alkali — menoys

Adhesion — npununanue

Adhesive — kel

Casting — TuThe

e Text
1. Read and translate the text

One of new synthetic materials used widely is plastic. Plastics have found wide
application both in everyday life and in industry.

Plastics are synthetic polymers. Most plastics are synthesized from organic
chemicals or from natural gas or coal. Plastics are rapidly becoming important
construction materials because of their great variety, strength, durability and lightness.
Plastics can be classified into several broad types.

1) Thermoplastics soften on heating, and then harden again when cooled. They are
flexible and easily stretched. Thermoplastics are also viscoelastic (they flow under
stress). Typical examples of thermoplastics are polystyrene, polythene and PVC.
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Polystyrene tesins are characterized by high resistance to chemical and
mechanical stresses at low temperatures and by very low absorption of water. These
properties make the polystyrene especially suitable for radio-frequency insulation and
for parts used at low temperatures in refrigerators and in airplanes.

Polythene 1s a white waxy solid with very low density, reasonable strength and
toughness, but low stiffness. It 1s easily molded and has a wide range of uses in
containers, pipes, coatings and insulation, and for soft-drinks bottles.

PVC is a colourless solid with outstanding resistance to water, alcohols and
concentrated acids and alkalis. When compounded with plasticizers, it yields a flexible
material more durable than rubber. It is widely used for cable and wire insulation, for
production of tubes or pipes.

2) Thermosetting plastics (thermosets) do not soften when heated, and with strong
heating they decompose. They have a higher density than thermoplastics. They are
less flexible, more difficult to stretch, and are less subjected to creep.

Examples of thermosetting plastics include polyurethane and epoxy resins, most
polyesters and phenolic polymers.

Epoxy resins have outstanding adhesion, toughness, and chemical resistance.
They form strong bonds and have excellent electrical insulation properties. Large,
complex, void-free castings can be made of them. They are also used as adhesives, and
in composites for boat building and sport equipment.

The following characteristics of plastics are usually shared by all types:
lightweight, corrosion resistance, electrical and thermal insulation, ease of fabrication,
transparency, ease of coloring and economy of production. Using of plastics as
materials for a construction in the form of sheets, rods or tubes is substituting the
conventional metals. Plastics have now been developed to such an extent that they can
be applied to almost every branch of building, from the laying of foundations to the
final coat of paint.

2. Find English equivalents in the texts:

Oprannyeckue XWMHYECKHME BENICCTBA, PA3MsTryarbCs MPH HArpEBaHWW,
3aTBEpACBaTh TMPU  OXJIAKACHWUW, THOKUHA M JIETKOPACTSKUMBIM, BBICOKAs
YCTOMUMBOCTh K XHUMHYECKOMY M MEXAHUYECKOMY BO3JCHCTBHIO, OECIBETHBIMN,
AIIEKTPOU3OJIIIMOHHBIE CBOWCTBA, O0J€€ BbICOKAs IUIOTHOCTh, YCTOWYMBOCTH K
BO3JICUCTBUI0 XMMMYECKUX BEIICCTB, MOXKET MPUMEHATHCS B JIFOOOH oOTpaciu
CTPOUTEIIBCTBA

3. Read the text again and complete the spidergram:
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Characteristics
of plastics

4. Answer the following questions:

1) What are the types of plastics?

2) What is the difference between thermoplastics and thermosetting plastics?
3) What are the features of the epoxy resin?

4) What 1s epoxy resin used for?

5) What is PVC used for?

6) What are the characteristics of polystyrene?
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NEW TYPES OF PLASTICS
* Vocabulary

1 Match the English words and word combinations with their Russian
equivalents

green house TennonoTeps
scratches pagnaloHHas CTOMKOCTb
glass-reinforced plastics KpPOBE/IbHbI amunHaT
heat loss BO/IOKOHHO-ONTUYECKMIA
roofing laminate Tennuua, NapHuK
energy radiation resistance rnsaBfeHne
fiber-optic CTEKIoNaCcTMK
melting LiapanuHbl

* Text

1 Discuss the following

1) Where are plastics used?
2) What are the characteristics of all types of plastics?
3) What forms can plastics as a construction material be used in?

2. Read and translate the text

Polycarbonate. This elastic is 300 times stronger than glass, is resistant to most
chemicals, is twice as lighter than glass, has high abrasion and impact resistance. It can
transmit as much light as glass without many distortions. Applications include window,
green house glazing etc.

Acrylic. Acrylic is made of thermo plastics is weather resistant, is 5 times stronger than
glass but is prone to scratches. It has excellent optics, is softer than glass but can
accumulate a lot of dust. This is extensively used in to make playhouses, green house
etc.

GRP panels. GRP is manufactured by combining hundreds of glass strands together
using a pigmented thermosetting UV resin. Glass-reinforced plastics are also used to
produce house building components such as roofing laminate, canopies etc. The
material is light and easy to handle. It is used in the construction of composite housing
and insulation to reduce heat loss.

ETFE. Ethylene tetrafluoroethylene is a plastic with high strength and corrosion
resistance. ETFE has a relatively high melting temperature, excellent chemical,
electrical and high-energy radiation resistance properties. It is strong, self cleaning and
recyclable. It is prone to punctures by sharp edges and therefore mostly used for roofs.
ETFE resins are resistant to ultraviolet light. But when burned, ETFE
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releases hydrofluoric acid which is a highly corrosive liquid and a powerful contact
poison. An example of its use is as pneumatic panels to cover the outside of
the football stadium. Another key use of ETFE is for the covering of electrical and
fiber-optic wiring used in high-stress, low-fume-toxicity and high-reliability situations.

3) Fill inthe table

Type of plastics Advantages Disadvantages Usage
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STEEL IN FRAME STRUCTURES

* Vocabulary
1 Learn the following words

mild steel - HM3KoyrnepoamMcTas ctasib

feature - CBOICTBO, YepTa

flexibility - rnékoctb

plasticity - niacTMYHOCTb

ductility - Tarydectb

crack - TpewmHa, TpeckKaTbCcs

bend out of shape - fethopmmpoBaThbCA

lose strength - TepsATb MPOYHOCTb

fire protection - orHesawmra

high rise building - BbICOTHOE 34aHMe

warehouse building - cknafckoe nomeLleHne

span spaces - NpPOJieTHbIe CTPOEHUSA

residential building - >xvnnoe 3gaHue

light gauge steel construction - nérkue cTasibHble KOHCTPYKLMMN U3 XO/TOAHOMHYThIX
npocunen

temporary structure - BpeMeHHOe COOpPY>KeHMe

e Text

1. Read and translate the text

Most construction is done with a type of steel called mild steel. Mild steel is a
material that is immensely strong. Take a circular bar of steel 1 inch / 25mm in
diameter. Ifyou were to attach this bar securely to your ceiling, you could hang from it
20,000 Kg (which is 20 tons), or any one of the following: 18 Honda City Cars, 2 and a
half African Elephants, 1 and a half London City Double-Decker Buses.

This immense strength is of great advantage to buildings. The other important
feature of steel framing is its flexibility. It can bend without cracking, which is another
great advantage, as a steel building can flex when it is pushed to one side by say, wind,
or an earthquake. The third characteristic of steel is its plasticity or ductility. This
means that when subjected to great force, it will not suddenly crack like glass, but
slowly bend out of shape. This property allows steel buildings to bend out of shape, or
deform, thus giving warning to inhabitants to escape. Failure in steel frames is not
sudden - a steel structure rarely collapses. Steel in most cases performs far better in
earthquake than most other materials because ofthese properties.
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However one important property of steel is that it quickly loses its strength in a
fire. At 500 degrees Celsius (930 degrees F), mild steel can lose almost half its
strength. This is what happened at the collapse of the World Trade Towers in 2001.
Therefore, steel in buildings must be protected from fire or high temperature; this is
usually done by wrapping it with boards or spray-on material called fire protection.

Steel construction is most often used in:

High rise buildings because of its strength, low weight, and speed of construction

Industrial buildings because of its ability to create large span spaces at low cost

Warehouse buildings for the same reason

Residential buildings in a technmque called light gauge steel construction

Temporary Structures as these are quick to set up and remove.

2. Answer the questions:

1) What are the main properties of steel framing?

2) What does the flexibility of the frame mean?

3) What does its ductility mean for a building?

4) What is the disadvantage of steel frame structures?
5) Where 1s steel construction most often used in?

6) Why is it used in industrial buildings?

7) For what reason is it used in high rise buildings?
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NEW (MODERN) TYPES OF CONCRETE
» Vocabulary
1 Read the words and give their meaning

texture aesthetic
pigment scale

stamp decorative
compaction friezes

vibration record time
hardener to move forward

2. Learn the following words

stamped concrete - wTamnoBaHHbIA 6eToH  fluidity - TeKyyecTb

to replicate - Konmposatb glass concrete - cTeKN06eTOH
wear resistance - M3HOCOCTOMNKOCTb rapid strength concrete -
ObICTpOTBEpPAEIOLLNIA BETOH
self-compacting concrete - driveway aprons - noaBuxHble
CaMOYM/OTHAOLLMIACSA GETOH noabe3aHble NyTu
flowable - Tekyunin pier - onopa
* Text

1 Read and translate the text

Stamped concrete is an architectural concrete which has a superior surface finish.
After a concrete floor has been laid, floor hardeners (can be pigmented) are
impregnated on the surface and a mold which may be textured to replicate a stone /
brick or even wood is stamped on to give an attractive textured surface finish. After
sufficient hardening the surface is cleaned and generally sealed to give a protection.
The wear resistance of stamped concrete is generally excellent and hence found in
applications like parking lots, pavements, walkways etc.

Self-Compacting Concrete (SCC) is cohesive but flowable and took the shape of
the formwork without use of any mechanical compaction. SCC is known as self-
consolidating concrete in the United States. SCC is characterized by extreme fluidity,
no need for vibrators to compact the concrete, placement being easier, no bleed water,
or aggregate segregation.

Glass concrete. The use of recycled glass as aggregate in concrete has become
popular in modem times, with large scale research being carried out at Columbia
University in New York. This greatly enhances the aesthetic appeal of the concrete.
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Recent research findings have shown that concrete made with recycled glass aggregates
have shown better long-term strength and better thermal insulation due to its better
thermal properties of the glass aggregates. GC without steel framing is commonly used
for purely decorative applications such as decorative columns, exterior friezes,
or limestone-Hke wall panels.

Rapid strength concrete. This type of concrete is able to develop high resistance
within few hours after being manufactured. This feature has advantages such as
removing the formwork early and to move forward in the building process at record
time, repair road surfaces that become fully operational in just a few hours. It has wide
structural application, full depth or repairs, in constructing highways, structural piers,
bridge decks, balconies, parking garages, slabs, sidewalks, and patios, foundations and
footings, driveway aprons.

2. Fill in the table

Type of concrete Properties Usage
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UnitIl. CONSTRUCTION EQUIPMENT

Llenb: - BblyUnTb OCHOBHbIE TEPMUHbI U MOHATUS NO pa3aeny;
- OCYLLIECTBUTb NEPeBO/, TEKCTOB, UCMO/b3Yst BblyUEHHYO NEKCUKY;
- NO/IrOTOBUTL OTBETHI HA KOHTPO/IbHbIE BOMPOCH!.

ObopynoBaHue, Matepuasnbl:  ABYA3bIYHbIE, MOMIUTEXHUYECKME W 3/1EKTPOHHbIE
C/ioBapm.
2.1. CONSTRUCTION EQUIPMENT
* Vocabulary
1 Read the words and give their meaning

crane bulldozer
variation distance
project scraper
grader excavator

to drill to transport
machine operation
basic comfort
specific function

to classify configuration

2. Translate the following words and word combinations

loader (to load - rpy3uTtb); wheel loader - (wheel - koneco); belt loader (belt - neHTa);
dump truck (to dump - cBanmears, truck - rpy3oBuk); rear dump truck (rear - 3agHuin);
bottom dump truck (bottom - gHo); side dump truck (side - cTopoHa, 60K); off-the-
road dump trucks (road - gopora); front-end loader, concrete mixer (mix - CMeLUMBaTb)

3. Learn the words in italics

equipment - 060pyaoBaHue, hoist - MOABLEMHBIA MEXaHN3M,
TEXHUKa nebeaka

excavation - KOT/I0BaH, 3eMNsHble conveyance - nepemMeLLeHue,
paboThbl, BbleMKa TPaHCNOPTMPOBKA,
rpyHTa nepeBo3ka

to dig - PbITb, KONaThb obstruction - NpenaTcTeue, Nperpaga

to grout - 3a/1MBaTh pacTBop derrick - KpaH, cTpena KpaHa

to compact-  ynnoTHATb cableway - nofBecHas fopora

dozing - paboTa 6ynbL03epoM compactor - KaToK

grading - COpPTUPOBKaA paver - acthanbTOyKNagumnK

hauling - repeBo3ka pile - cBas
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power shovel - 3KcKaBaTop pile driver — cBacOOiHOE
OJTHOKOBILIOBBIiA 000pyI0BaHUE
backhoe 3KCKaBaTop- demolition OTOOWHBII MOJIOTOK
loader — MOTrPy34YUK hammer —
bucket — KOBII blasting — NOJIPBIBHBIE PaOOTHI
o Text

1. Read and translate the text:
Classification of Construction Equipment

There is a wide variety of relatively heavy machines which perform specific
construction (or demolition) functions. It 1s customary to classify construction
machines in accordance with their functions. There have been few changes for many
years in the basic types of machines available for specific jobs, and few in the basic
configurations of those that have long been available.

The basic operations involved in the construction of any project are Excavation,
Digging of large quantities of earth, Moving them to fairly long distances, Placement,
Compacting, Leveling, Dozing, Grading, Hauling, etc. Construction equipment can be
classified as under:

1. Excavating Equipment is divided into two main classes: standard land
excavators and marine dredges; each has many variations. The standard land excavator
comprises machines that merely dig earth and rock and place it in separate hauling
units, as well as those that pick up and transport the materials. Among the former are
power shovels, draglines, backhoes, cranes with a variety of buckets, front-end loaders,
excavating belt loaders, trenchers, and the continuous bucket excavator. The second
group includes such machines as bulldozers, scrapers of various types, and sometimes
the front-end loader.

2. Earthmoving Equipment (graders, bulldozers, wheel loader)

3. Hauling Equipment Excavated materials are moved great distances by a wide
variety of conveyances. The most common of these are rear-dump trucks, which are
classed as off-the-road trucks. Wagons towed by a rubber-tired prime mover are also
used for hauling dirt. These commonly have bottom dumps which permit spreading dirt
as the vehicle moves. In special cases side-dump trucks are also used. Conveyors,
while not commonly used on construction jobs for hauling earth and rock great
distances, have been used to good advantage on large jobs where obstructions make
impractical the passage of trucks.

4. Hoisting Equipment 1s used to raise or lower materials from one elevation to
another or to move them from one point to another over an obstruction. The main types
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of hoisting equipment are derricks, cableways, cranes (tower cranes, mobile cranes,
crawler mounted cranes), elevators, and conveyors, builders hoist, passenger hoist.

5. Compacting Equipment (compactor, paver)

6. Pile Driving Equipment (pile driver)

7. Drilling Equipment is used to drill holes in rock for wells and for blasting,
grouting, and exploring.

8. Equipment used for Concrete Works (concrete mixer, demolition hammer)

Design emphasis for new machines is on modifications that increase speed,
efficiency, and accuracy; that improve operator comfort and safety; and that protect the
public through sound attenuation and emission control.

2. Fill in the spidergram:

3. Agree or disagree with the statements given below. Mark the right sentences
with “True”, the wrong ones - with “False”. Correct the wrong statements.

1) The standard land excavator comprises machines which raise or lower materials
from one elevator to another.

2) Excavation equipment includes such materials as bulldozers, scrapers, the front-end
loader.

3) Rear dump trucks are classified as off-the-road dump trucks.

4) It is customary to classify construction machines according to their configuration.
5) Conveyors can be used on large jobs where obstructions make impractical the
passage of trucks.

6) Hauling equipment includes such machines as concrete mixer, demolition hammer.

4. Answer the following questions:

1) What machines does compacting equipment include?
2) What functions do heavy machines perform?



CONSTRUCTION EQUIPMENT 37

3) What machines does earth moving equipment include?
4) Can side-dump trucks be used for hauling jobs?

5) What are wagons for hauling dirt towed by?

6) Is excavation equipment divided into three main classes?
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2.2. DUMP TRUCKS
e Vocabulary

1. Guess the words and give their meaning.

configuration to maximize to go in reverse tractor
trailer maneuverability to limit cab
semi-trailer to transport massive hydraulic
to roll off gravel to lift site

2. Learn the words in italics

full truck chassis — mnonHONpPUBOAHOE nimble — LIy CTPBIA
1accu

buckhead — NEPEMBIUKA loose material —  ChIIy4nid MaTepuan

axle — 0Ch versatility — MTOJIBA>KHOCTH

payload capacity — TPy30MOABEMHOCTb clam shell type cexkropHblii 3aTBOP

dump gate —

wind row — Ipsiia  HACHITHOTIO ram — JOMKpaT
Marepuana

to tilt — HAKJIOHSTHCS dump body — KY30B

to impede — MEIATh, to tip over — NEPEBOPAYMBATH
NPEMSITCTBOBATH

e Text

1. Read and translate the texts:

Dump trucks or production trucks are those that are used for transporting loose
material such as sand, dirt, and gravel for construction. The typical dump truck is
equipped with a hydraulically operated open box bed hinged at the rear, with the front
being able to be lifted up to allow the contents to fall out on the ground at the site of
delivery. Dump trucks come in many different configurations with each one specified
to accomplish a specific task in the construction chain.

Standard dump truck

The standard dump truck is a full truck chassis with the dump body mounted onto
the frame. The dump body is raised by a hydraulic ram lift that is mounted forward of
the front bulkhead, normally between the truck cab and the dump body. The standard
dump truck also has one front axle, and one or more rear axles which normally have
dual wheels on each side. The common configurations for standard dump trucks
include the six wheeler and ten wheeler.
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Transfer dump truck

For the amount of noise made when transferring, the transfer dump truck is easy
to recognize. It’s a standard dump truck that pulls a separate trailer which can be
loaded with sand, asphalt, gravel, dirt, etc. The B box or aggregate container on the
trailer is powered by an electric motor and rides on wheels and rolls off of the trailer
and into the main dump box. The biggest advantage with this configuration is to
maximize payload capacity without having to sacrifice the maneuverability of the short
and nimble dump truck standards.

Semi trailer end dump truck

The semi end dump truck is a tractor trailer combination where the trailer itself
contains the hydraulic hoist. The average semi end dump truck has a 3 axle tractor that
pulls a 2 axle semi trailer. The advantage to having a semi end dump truck is rapid
unloading.

Semi trailer bottom dump truck

A bottom dump truck is a 3 axle tractor that pulls a 2 axle trailer with a clam shell
type dump gate in the belly ofthe trailer. The biggest advantage of a semi bottom dump
truck is the ability to lay material in a wind row. This type of truck is also
maneuverable in reverse as well, unlike the double and triple trailer configurations.

Double and triple trailer

The double and triple bottom dump trucks consist of a 2 axle tractor pulling a
semi axle semi trailer and an additional trailer. These types of dump trucks allow the
driver to lay material in wind rows without having to leave the cab or stop the truck.
The biggest disadvantage is the difficulty in going in reverse.

Side dump trucks
Side dump trucks consist of a 3 axle trailer pulling a 2 axle semi trailer. It offers
hydraulic rams that tilt the dump body onto the side, which spills the material to the left
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or right side of the trailer. The biggest advantages with these types of dump trucks are
that they allow rapid unloading and carry more weight than other dump trucks.

In addition to this, side dump trucks are almost impossible to tip over while
dumping, unlike the semi end dump trucks which are very prone to being upset or
tipped over. The length of these trucks impede maneuverability and limit versatility.

Off road dump trucks

Off road trucks resemble heavy construction equipment more than they do
highway dump trucks. They are used strictly for off road mining and heavy dirt hauling
jobs, such as excavation work. They are very big in size and perfect for those times
when you need to dig out roads and need something to haul the massive amounts of dirt
to another location.

2. Fill in the table.

Types of Distinctive Function Advantages | Disadvantages
Dump Trucks Features

3. Work 1n pairs. Discuss advantages and disadvantages of dump trucks. Choose
the one you think to be the best. Justify your opinion.
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2.3. VARIOUS TYPES OF CRANES

e Vocabulary

1. Guess the words and give their meaning.

cable compact rail

to lift pump cylinder

to manufacture component mechanism
to fix station vertically
fixed truss horizontally
to control platform to stabilize
operator mobile section

cab mobility machinery
to activate normally rotation

2. Match the names of cranes given in English with their Russian equivalents and learn

them by heart.

tower crane
mobile crane
loader crane

rough terrain crane
truck mounted crane
overhead crane
suspended crane
telescopic crane
balance crane
tracked crane
wheeled crane

3. Learn the words given in italics.

derrick - MOABEMHAS CTPENA
pulley - PEMEHHBINA KUB

lo mount - MOHTHUPOBATH
pendant control ~ moaBecHas cTaHIUs
station - yIPaBICHUS

boom - cTpenia (KpaHa)

to extend boom -  yBenMYKMBATH BBUIET
CTpEBI
boom swing - MOBOPOT CTEJIbI KpaHa

at angles - NOJI YIJIOM

MMOJIBECHOM KpaH
MOCTOBOW KpaH
OalIeHHBIA KpaH
aBTOMOOWIIbHBIN KpaH
TEJIECKONMMYECKUI KpaH
ITOABWXKHOM I'PY30IIOABEMHBIN KPaH
BE3JIEXOHBIN KpaH
T'YCEHUYHBIN KpaH

KpaH Ha KOJIECHOM X0y
KpaH ¢ IIPOTHBOBECOM
[IOrPY30YHBII KpaH

hydraulic flmd -  ruapaBmmyeckas
YKUJKOCTh

assembly area -  mecTo COOpKH

trench - TpaHues

to retract - BTATMBAThH

to hinge - MPUKPEIUIATE HA
NETIIAX

backfill blade -  otBan nns oGpaTHOiA
3aCBIKHA FPYHTA

vehicle - TPAHCIIOPTHOE
CPEICTBO

outriggers - BBIHOCHAsI CTpEIa
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radio type control pagmoynpasneHue asset - LIEHHbIA BKNag,
cat trucks - MapKa TAXKesbIX undercarriage -  Laccu/xogosas
rpPy30BMKOB 4acTb

KomnaHum Caterpillar
articulated arm - WapPHUPHbINA pblyar

e Text

1 Read and translate the text:

A crane is a tower or derrick that is equipped with cables and pulleys that are
used to lift and lower material. They are commonly used in the construction industry
and in the manufacturing of heavy equipment. Cranes for construction are normally
temporary structures, either fixed to the ground or mounted on a purpose built vehicle.

They can either be controlled from an operator in a cab that travels along with
the crane, by a push button pendant control station, or by radio type controls. The crane
operator is ultimately responsible for the safety of the crews and the crane.

Mobile Cranes

The most basic type of crane consists of a steel truss or telescopic boom mounted on a
mobile platform, which could be a rail, wheeled, or even on a cat truck. The boom is
hinged at the bottom and can be either raised or lowered by cables or hydraulic
cylinders.

Telescopic Crane

This type of crane offers a boom that consists of a number of tubes fitted one inside of
the other. A hydraulic mechanism extends or retracts the tubes to increase or decrease
the length of the boom.
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Tower Crane
The tower crane is a modern form of a balance crane. When fixed to the ground, tower

cranes will often give the best combination of height and lifting capacity and are also
used when constructing tall buildings.

Truck Mounted Crane
Cranes mounted on a rubber tire truck will provide great mobility. Outriggers that

extend vertically or horizontally are used to level and stabilize the crane during
hoisting.
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Rough Terrain Crane

A crane that is mounted on an undercarriage with four rubber tires, designed for
operations off road. The outriggers extend vertically and horizontally to level and
stabilize the crane when hoisting. These types of cranes are single engine machines
where the same engine is used for powering the undercarriage as it is for powering the
crane. In these types of cranes, the engine is normally mounted in the undercarriage
rather than in the upper portion.

Uoader Crane
A loader crane is a hydraulically powered articulated arm fitted to a trailer, used to load

equipment onto a trailer. The numerous sections can be folded into a small space when
the crane isn’t in use.

Overhead Crane

Also referred to as a suspended crane, this type is normally used in a factory, with
some of them being able to lift very heavy loads. The hoist is set on atrolley which will
move in one direction along one or two beams, which move at angles to that direction
along elevated or ground level tracks, often mounted along the side of an assembly

area.
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In the excavation world, cranes are used to move equipment or machinery.
Cranes can quickly and easily move machinery into trenches or down steep hills, or
even pipe. There are many types of cranes available, serving everything from
excavation to road work.

Cranes are also beneficial to building bridges or construction. For many years,
cranes have proven to be an asset to the industry of construction and excavating. Crane
operators make really good money, no matter what type of crane they are operating.

2. Fill in the table.

Types of cranes Distinctive features Function

3. Answer the questions:

. What is the main purpose of cranes?

. Where can they be used for?

. Are cranes permanent structures?

. What cranes can be used for constructing tall buildings?
. What cranes are designed for off road works?

. Where are overhead cranes used?

. What things do loader cranes load?

. What cranes provide great mobility?

. What does a boom of a telescopic crane consist of?

O 0 1 &N i &= W N =




CONSTRUCTION EQUIPMENT 46
2.4. BULLDOZER

o Vocabulary

1. Read the words and guess their meaning

tractor attributes hydraulic
excavator stable modifications
mobility to evolve limited
to level automatic transmission electric motors

2. Learn the following words:

crawler — ryCeHWYHBIN X0/, TYCEeHHUIIa
equipped — 000pyA0BaHHBINA

blade — oTBan
rubble — meOenb

densely compacted materials — mioTHO
yTpaMOOBaHHbBIE MATEPUAIIbI
tracked tractor — ryCeHUYHBIH TpakTOp

tracks - ryceHuIs

ground holding capability — ciiennenue
C TPYHTOM

mobility — MOOMIBHOCTB,
MaHEBPEHHOCTh

rough terrain — nepeceyeHHas
MECTHOCTb

) Text

1. Read and translate the text:

ground pressure — TaBJICHKUE HA TPYHT
hydraulic arms — ruapaenuyeckue
MaHUIYJISITOPBI

to remove — youpars, yAansiTh
articulation joint — mapHUpHOE
COUJICHEHHE

actuated hydraulically — ¢
TUPABTUYECKUM MPUBOIOM
angledozer — Oynbao3ep ¢
MNOBOPOTHBIM OTBAJIOM

to level — BeIpaBHUBATH
irreplaceable — He3aMeHUMBIT

automatic transmission —
aBTOMaTH4ecKas KopoOka nepeaay
grade control — cucrema ynpapneHus

A bulldozer is a crawler equipped with a large metal plate (known as a blade)
used to push large quantities of soil, sand, rubble, or other such material during
construction and typically equipped at the rear with a claw-like device (known as a
ripper) to loosen densely compacted materials. The term "bulldozer”" is often used
erroneously to mean any heavy equipment (sometimes a loader and sometimes an
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excavator), but precisely, the term refers only to a tractor (usually tracked) fitted with a
dozer blade.

The tracks give them excellent ground holding capability and mobility through
very rough terrain. Wide tracks help distribute the bulldozer's weight over a large area
(decreasing ground pressure), thus preventing it from sinking in sandy or muddy
ground.

Because of these attributes, bulldozers are often used in road building,
construction, mining, forestry, land clearing and any other projects requiring highly
mobile, powerful, and stable earth-moving equipment.

Bulldozers have been further modified over time to evolve into new machines
which can work in ways that the original bulldozer cannot.

One example 1s that loader tractors were created by removing the blade and
substituting a large volume bucket and hydraulic arms which can raise and lower the
bucket, thus making it useful for scooping up earth and loading it into trucks.

Other modifications to the original bulldozer include making it smaller to let it
operate in small work areas where movement is limited.

Another type of bulldozer is the wheeled bulldozer, which generally has four
wheels driven by a 4-wheel-drive system and has a hydraulic system. The blade is
mounted forward of the articulation joint, and 1s hydraulically actuated.

Some lightweight forms of bulldozer are commonly used in snow removal and as
a tool for preparing winter sports areas for ski and snowboard sports.

There 1s a modification of dozer (an angledozer) where the blade can be pushed
forward at one end to make it easier to push material away to the side.

Nevertheless, the original earthmoving bulldozers are still irreplaceable as their
tasks are concentrated in deforestation, earthmoving, ground levelling, and road
carving. Heavy bulldozers are mainly employed to level the terrain to prepare it for
construction. Over the years, bulldozers grew more sophisticated. Improvements
include an automatic transmission instead of a manual transmission, blade movement
controlled by hydraulic cylinders or electric motors instead of early models' cable
winch/brake, and automatic grade control. A more recent innovation is the outfitting of
bulldozers with GPS technology.

2. Translate from Russian into English

O0opy1oBaHHBIHI O0BIIONM METATAYECKON MJIACTUHOM; MJIOTHO
yTpaMOOBaHHbIM;, MCMOJIb30BaTh OIIMOOYHO, MAHEBPEHHOCTh HA MEPECCUCHHON
MECTHOCTH; PpaclpeleyuTb BeC OylbA03€pa;, YMEHBIIUTh JaBJICHUE HA TPYHT,;
MOOWJIbHAS U MOIIHAS 3eMJIEpOiHAas TEXHUKA; OOJBIION M0 00bEMY KOBIIL; MOAHUMATh
W OIyCKaTh KOBLI, 3arpy’kaTb B TPY30BUKH, KOJIECHBIA Oylbno3ep, yOOpKa CHera,
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HE3aMEHUMasl CTPOMTENIbHAS TEXHWKA, BBIPABHUBATH IUIOIIAJKY ITOJ CTPOUTENILCTBO,
OCHaUIeHKWE OyIb03€POB ABTOMATUYECKOM CHCTEMOM YIIPABICHUS.

3. Fill in the spidergram:

N

Types of
< bulldozers —>

4. Answer the following questions:

1) What are the main parts of a bulldozer?

2) What are the tracks of a bulldozer used for?
3) Where are bulldozers often used?

4) What kinds of bulldozers do you know?

5) What do advanced bulldozers include?
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Konrpoasnsbie Bonpocsl K pazaeny « BUILDING MATERIALS»

. What two main groups are all building materials divided into?

. What three main groups are all building materials divided into?
. What natural building materials do you know?

. What artificial building materials do you know?

. What disadvantages does wood have?

. What properties does stone have?

. What stones are used for masonry units?

. What two groups are all metals divided into?

O 0 3 O n = L N

. What characteristics do non-ferrous metals have?

—_
-]

. Where is timber used?

[—
[—

. What are the benefits of wood usage in construction?

—_
[\

. What are the types of plastics?

—_
W

. Where are plastics used?

[E—.
N

. What modern types of plastics do you know?

—_
94

. What new types of glass do you know?

—_
N

. What are the main properties of steel framing?

—_
~J

. Where is steel construction most often used?

—_
o0

. What modern types of concrete do you know?

—_
\O

. Where can glass concrete be used?

[\
=

. What type of concrete can be textured to replicate a stone, wood or brick?
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Kontpoasnsie Bonpocel K pasaeay « CONSTRUCTION EQUIPMENT)»

1. What construction equipment do you know?

2. What machines does compacting equipment include?

3. What functions do heavy machines perform?

4. What machines does earthmoving equipment include?

5. Is excavation equipment divided into three main classes?

6. What kinds of dump trucks do you know?

7. What dump trucks are the most efficient from your point of view?
8. What does the common configuration for standard dump truck include?
9. How can we recognize transfer dump truck?

10. What does the semi-end dump truck have?

11. What 1s the biggest advantage of semi-trailer bottom dump truck?
12. What 1s the biggest disadvantage of double and triple dump trucks?
13. What dump trucks can carry more weight than others?

14. What dump trucks are used for off road mining?

15. What 1s the main purpose of cranes?

16. Where are cranes used?

17. Are cranes permanent structures?

18. Where are bulldozers often used?

19. What kinds of bulldozers do you know?

20. What do advanced bulldozers include?
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