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INTRODUCTION

JlanHoe yyeOHOe 1TocoOue MpeIHa3HAuEHO JUIsl CTYIEHTOB IEPBOT0 Kypca, 00yJaromuxcs
no nHampasieruto noarotoBku 08.03.01 «CtpourennbctBoy. YuebHOe mocoOue HaleneHo Ha
pa3BUTHE W COBEPIICHCTBOBAHME YMEHUHW W HAaBBIKOB YCTHOM pedyd B JIEJIOBOW H
oOmenpoeccuoHaTbHOW ~ KOMMYHUKallMM, a TaKke (opMUpoBaHHE MPO(ECcCHOHATBEHO
OpUEHTHUPOBAHHOW JIMHIBUCTHUYECKOM KOMIIETEHTHOCTH CTYJIEHTOB. Yd4eOHoe mocoOue
“Construction Materials” HampaBiieHO Ha pa3BUTHE pPa3HBIX BUIOB PEUYCBOW JESATEILHOCTH:
YTEHUS, TUATOTUYECKON U MOHOJIOTMYECKON PEeYH, HABBIKOB MMCbMEHHOIO U YCTHOTO MEPEBOA.

CrpykTypa y4eOHOTO OCOOHs COCTOMT U3 ceMu pazzaenoB (Units). [enenue Ha paszesst
OCYHIECTBJISIETCS B COOTBETCTBMM C TeMaTHKOM. llepBeIii paszmen 3HAKOMHUT CTYIEHTOB C
OCHOBHBIMH CTPOUTENIBHBIMU MaTepHallaMd U MX TUIIaMU, UCTOPHEH Pa3BUTHUS CTPOUTEIHHBIX
MaTepHuajoB, a TaKKe€ UX OCHOBHBIMH cBOWcTBaMHU. Paznensl 2-5 MOCBSIIEHBI CTPOUTEIBHBIM
MaTepuagaM, CO3JaHHBIM 4YeloBeKOM. Bo BTOpoM pasnene packpbiBaeTcs HHGPOpMAIUs o
IIEMEHTe, OCTOHE W €ro OCHOBHBIX THUMaX. B TpeTbeMm pazjene m3ydaeTcs TaKOW BaKHBIN
CTPOUTENBHBIA MaTEepUall KaK KUPIUY, a TAKKEe paccMaTpuBaeTcs yepenuiia. YeTBepToiid pa3aen
IOCBSIIEH OCHOBHBIM XapaKTEpUCTHKAM M TUIAM CTeKJIa M MeTamia. boiee mnoapoOHO
u3ydaercs CTajlb U ee Kiaccupukanus. B msarom pasnene neTaqbHO ONUCHIBAIOTCS MOJMMEPHI U
UX HCHOJb30BaHuE B crpoutenbeTBe. lllecToil pazgen mocBAILEeH HNPUPOIHBIM CTPOUTENIbHBIM
Mmatepuanam. Ocoboe BHUMaHUE yJelseTcs IpeBeCHe U KaMHI0. PaccmarpuBaroTcs pa3iauyHble
BUJbl KaMHEH, KOTOpbl€ AaKTUBHO NPUMEHSIOTCS HA PA3JIMYHbIX 3Talax CTPOUTENbHBIX U
OTJEJIOUHBIX paboT. 3aBepIlaroLIUi pa3/ien MOCBsILEH HeOObIYHBIM MaTepHuaIaM, PUMEH I€MbIM
B CTPOMTENBCTBE, K IPUMEpPY, Oymara, Jeq 1 Jp.

Kaxnplii pa3gen BkiIrodaeT B ce0s TEKCThl JUISI O3HAKOMMTEIBHOTO, H3YYalOLIero U
IIPOCMOTPOBOTO YTEHMsI, KOTOpPBIE COJAEPKAT AKTyalbHYI HH(GOPMAIMI0 W3 ayTEHTHUYHBIX
HCTOYHUKOB.

CrpoutenbpHasi TEpPMUHOJIOTHS, IPEJCTABICHHAs NIEPE] KaXIbIM TEKCTOM, 3aKpEIUIAETCS
U aKTUBU3HPYETCS B TOCJIETEKCTOBBIX YyNpakHeHUsX. Kaxnplii paszgen BkIo4aeT B cels
JIEKCUYECKHe YNPaKHEHUsS, HalpaBl€HHble Ha pacIIMpEeHUEe CJIOBApHOTO 3amaca 1o
cneunanbHocTU. [IpodeccronanbHas JEeKCHKa HM3ydaeTcs U 3allOMHUHAETCS TAKKe C MOMOILBIO

HCIIOJIb30BAHUA BHU3YAJIbBHOT'O KOMIIOHCHTA — HBCTHBIX I/IJ'IJ'IIOCTpaLII/Iﬁ (pHC}’HKOB, CXEM,

¢dororpaduii).



B ydeOHOM TmOCOOMM TpEAyCMOTpPEHBI 3aJaHus JUIsl WHIAWBHIyaTbHOW, MapHOU U
TPYNIIOBOMH pabOThl, B KOTOPHIX CTYACHTHI CO3JAIOT M YYacTBYIOT B KOMMYHHKATHBHBIX
CUTyalusiX MpOo(eCcCCHOHANBHONW  HAMpPaBICHHOCTH. TakuM 00pa3oM, KaKIbId  TEKCT
COTPOBOXKIACTCA  YIPAXKHCHUSAMH, HMMCIOIIMMA KOMMYHUKATHBHYIO HAIPABICHHOCTh U
MTO3BOJISIFOIIIMMH aKTHUBH3UPOBAThH MPUOOPETCHHBIC HABBIKH B PEUH.

[IpencraBicHHBIC 3aJaHMsl TOMOTYT CTYJISHTaM HAYYHUTHCS BECTH OeceIbl Ha TEMBI
BBIIIICYKA3aHHBIX cep NeATEIHPHOCTH Ha aHTIUHCKOM S3BIKE, TeM caMbiM (QopMHUpYs oOIiee
MIPEJICTABJICHAE O CTPOHTENBHBIX MaTepuanax. Takum oOpa3oMm, H3yYHB IPEICTABICHHBIC B
y4e0HOM MMOCOOMH MaTepHallbl, CTYACHTHI CMOTYT Ha 0a30BOM ypOBHE Y4acCTBOBAThH B MPOIIECCE
KOMMYHHKAITIHU Ha MPO(ecCHOHATBHBIC TEMBI.

Kax b1t pasen coaep KUt KOHTpoJIbHBIE 3a1anus (Review), HarnpaBieHHbIE Ha KOHTPOJIb
YCBOEHHS MPOMJICHHOIO MaTepraa.

B koHIie yue6HOro mocobust mpezcraBieHbl ntorosbie 3amanus (Final Tasks) mis oneHku
00IIero YpOBHS YCBOCHHS BCEX M3YUCHHBIX CTPOUTEILHBIX MaTCPHAIIOB.

Yuebnoe mocobme “Construction Materials” comepxuT IOMONHUTEIBHBIE TEKCTHI IS
gyrenus (Supplementary Texts for Reading), coaepkamue 6osree moApoOHYO HHGOpPMAIHIO 00
OTJIENbHBIX CTPOUTEIBHBIX MaTepHuagax. ITH TEKCThI MpeAHa3HAUYEHbI KaK JJIs IepeBOIOB, TaK U
JUIS KCTIOJIb30BAaHUSA B MPOLIECCE MOArOTOBKY JIOKJIAI0B U Mpe3eHTanH.

YyebHoe mocoOre MOKET OBITh UCIIOJIH30BAHO Kak /il paOOTHI B ayIUTOPUH, TaK U IS

CaMOCTOSATEIBbHOMN pa6OTBI.



UNIT 1. CONSTRUCTION MATERIALS.
GENERAL INFORMATION

1A. WHAT ARE BUILDING MATERIALS?

[AOE: 1. Read the words and learn them by heart.

concrete — 6eToH clay — rnuna

—_— carpentry — to cut corners — uckatk JIErKHe MyTH, SKOHOMUTH (Ha
TJIOTHUYECTBO KauecTBe)
to ensure — obecnieunTh trade — 3ansTHe, pemecio, npodeccus
roofing — kpoBesbHBIE PabOTHI durability — nonroBe4HOCTb, IPOYHOCTH
substance — BemecTBo plumbing — BogompoBoaHOE H€T0

2. Before you start. Answer the questions.

1. What are building materials?
2. What building materials do you know?

3. What are the most popular building materials in your country?

3. Read and translate the text about construction materials and check

your ideas.

What Are Building Materials?

Building material is any material that can be used for construction
purposes. It commonly includes wood, concrete, steel, cement, aggregates, bricks, clay, metal,
etc. In this modern age, engineers have learned to mix and match the right materials to come up
with higher quality structures. Of course, the choice is always based on the client’s budget and
the effectiveness of the materials in building projects.

Many naturally occurring substances, such as clay, rocks, sand, and wood, even twigs and
leaves, have been used to construct buildings. Some of these are still widely used in the modern

construction scene, especially in the USA, where most houses are still made of wood.



Many man-made materials came out in the previous years and some are synthetic.
Although not natural, some are used to make eco-friendly houses.
Most building materials today are being manufactured. And the industry is a well-

established one in many countries.

—

The use of these materials is typically
segmented into specific specialty trades, such as
carpentry, insulation, plumbing, and roofing
work. All building materials can be used to
create a quality structure. But that depends on
how they are used in construction. This is why
project managers and engineers need to analyze

Source: https://zaitoon.com.pk/types-of-building- carefully the material they need in their projects.
materials-used/
It is important to choose the right building materials, because they have a big impact on the

quality of the structure. No matter how good a construction team is when the materials are cheap
and substandard, the building will still see many problems and won’t last long.

Sadly, the selection of right building materials is often overlooked. Many project planners
tend to cut corners and push aside the use of the best quality materials. Often, cost is the reason
for choosing alternative materials that aren’t as good as the original choice. But clients need to
consider that they can deliver the highest quality building to their tenants by using the most

suitable materials. This also ensures the safety and durability of the building.

Source: https://www.procrewschedule.com/building-materials-types-and-uses-in-construction/

x 4. Decide if the sentences are true or false.

1. Generally, building materials include wood, concrete, steel, cement, aggregates, etc.

2. Clay, rocks, sand, and wood are man-made materials.

3. The use of building materials is typically segmented into such trades as sewing, printing and
publishing.

4. It is important to choose the right building materials, because they have a low impact on the
quality of the structure.

5. Cost can be the main reason for choosing other materials that aren’t as good as the original

choice.



5. Match the words to the definitions.

[

. synthetic a. to make certain that something will happen properly

b. produced by combining different artificial substances, rather than
2. to cut corners )
being naturally produced

3. tenant c. the process of insulating something, or being insulated
4. durability d. the activity of making and repairing wooden objects
e. someone who lives in a house, room etc. and pays rent to the person
5. to ensure )
who owns it
6. insulation f. the work of fitting and repairing water pipes, baths, toilets, etc.
7. carpentry g. staying in good condition for a long time, even if used a lot
8. clay h. the job of building or repairing roofs
) i. to save time, money, or energy by doing things quickly and not as
9. plumbing
carefully as you should
i J. a type of heavy sticky earth that can be used for making pots, bricks,
10. roofing

etc.

6. Give English equivalents to the following words and word combinations and make up

sentences.

. KauecTtBoO

. CTpouTenpHbIC 1IN

. DKOJIOTHYECKHU O€30I1aCHBIH, SKOJIOTMIHBIN
. UMeTp 00JIB1II0€ BO3AEHCTBUE

. OTTECHSTh, OTOIBUTATh B CTOPOHY

. [Toxxosmue MmaTepraibl

. OGecneunBaTh 0€30MMaCHOCTH

. yHyCKaTB H3 BUAY, HC 3aMCYaThb

O© 00 I & »n B~ W N

. TuraTenbHO aHaTU3UPOBATH
10. CMmemmBaTh ¥ COYETATh

11. ITpo4no ycTosBIIMIICS




7. Put the words into the correct order to make complete sentences.

. The of building is right selection overlooked materials.

. used Building construction is material for material.

. choosing reason is the alternative Cost cheaper materials for.

. a big quality Building impact materials have on the of structure the.
. sand and used wood are rocks widely in Clay construction.

. mix Engineers and the match can materials.

. Cheap many and can substandard cause materials problems.

coO N o O A W N PP

. Building wood materials include concrete steel cement.

8. Complete the text with words from the box.

Egypt basalt iconic
pyramids included to coat
close building sites perhaps

What materials were used to build the Pyramids of Giza?

Giza lies outside of Cairo, Egypt, and is home to one of the most Lstructures
of early civilization on earth, the Pyramids of Giza. These magnificent 2 are the most
famous of all Egyptian pyramids, largely because of the scale of their construction, which
occurred from about 2550 to 2459 BC. This period was the time when human civilization was
not developed especially in masonry. The Pyramids of Giza are the oldest among the Seven
Wonders of the Ancient World. The materials used to build the pyramids 8
limestone, pink granite, basalt and mud bricks.

Limestone was utilized in the core of the pyramid, which was found near the

4 during the pyramid construction era. White limestone was used ® the
interior walls.

Granite was used in conjunction with limestone to cover the interior walls of the
pyramids. Granite was not as 6 as the limestone quarries.

" was often used to cover the floor of the pyramid.
Mud bricks were 8 the most common building material in S,

They were used to build the walls of the pyramids.

10



UNIT 1. CONSTRUCTION MATERIALS.
GENERAL INFORMATION

1B. FIRST CONSTRUCTION MATERIALS

[AOE: 1. Read the words and learn them by heart.

- cave — nemepa trace — cien
_E shelter — kpos, thatched roof — conomennast kpsiiiia, TPOCTHUKOBAS
YKPBITHE KphIIa
mud — rps3b, WIKCTHIN TPYHT mold (mould) — dopma
castle — 3amoxk to polish — mudosats
straw — cosoma tile — uepenuia

2. Before you start. Answer the questions.

1. What construction materials were first used by people to build their houses?

2. How were early human shelters built?

3. Read and translate the text about first construction materials and

check your ideas.

First Construction Materials.

A very long time ago, people didn’t build homes. They slept in forests
and caves, which were dark and didn’t have windows.

People used wood and plants to make shelters — simple places to sleep in. They were at
first very simple and perhaps lasted only a few days or months. People cut wood from trees to
make the shape of the shelter. Then they used other plants to make the roof and the walls. The
very simplest shelters leave no traces, that’s why we can say little about very early construction.

The first houses were made from dry plants like straw. These houses weren’t very strong.

The Ancient Egyptians built houses with bricks made of mud and straw. They put the

mixture into moulds and left them in the sun to dry. Then they built walls with the bricks and put

11



wet mud on top. There were holes in the walls for windows and doors. Egyptian houses had flat
roofs. People often slept on the roof because it was cool. In the past other people in Asia, Africa,
and South and North America built mud houses, too.
— - Some people in the past built houses from
= ’ stone because it was strong. Poor people lived in
small houses with only one room. Important rich
people built stone castles to live in, which took
many years to build.
The Ancient Greeks built houses with mud
bricks on top of stone blocks. The roofs were
usually made of tiles. The Incas lived in Peru.

They built houses with stone blocks. Each block
was carefully cut and polished so the houses
looked great when they were finished. The houses

Source: https://www.pinterest.ru/pin/

147000375323592170/ had roofs made of straw.

The Ancient Chinese people built wooden houses. They had long roofs made of bamboo.
Many Chinese houses were built on platforms to protect the wood from water.

The Ancient Romans built houses with wood, mud, and stone. They also used some
materials that we use today, like concrete.

Source: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — pp. 4-7.

4. Answer the questions.

bee think? 1. Why can we say little about very early construction?

2. Where did people sleep before they started building houses?

3. What materials did the Ancient Egyptians use to build a house?
4. Did the Egyptian houses have a conical roof?

5. What materials did the Ancient Greeks use to build a house?

6. Why were many Chinese houses built on platforms?

7. How did the Incas build houses?

8. What materials did the Ancient Romans use to build a house?

9. Why did some people in the past build houses from stone?

10. How did people make the shape of the shelter?

12



5. Match the words to the definitions.

1. tile a. a hard, natural substance that is found in the ground
5 b. the dried stems of plants that animals sleep on, and that are used for
making things such as baskets, hats, etc.
3. mud c. a large hole in the side of a cliff or mountain
4. stone d. a thin curved piece of baked clay used for covering roofs
e. a very large strong building, built in the past as a safe place that could
> straw be easily defended against attack
6. bamboo f. the material that trees are made of
7. castle g. a place that protects you from bad weather or danger
8. cave h. a tall tropical plant with hollow stems that is used for making furniture
9. shelter I. a container that is used to make something in a particular shape
10. mould J. wet earth that has become soft and sticky

6. Match the types of materials with the pictures.

mud house wooden house stone house castle cave straw house

Source: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — P. 36.

13




7. Match. Then write the sentences in order.

Leave holes for windows and doors.

Build a wall.

Put the mixture into moulds.

Leave the moulds in the sun.

Put wet mud on the wall.

Mix mud and straw.

How to make bricks from mud and straw:

1
2
3
4.
5
6

Source: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. —p. 37.

8. Translate the facts about the first construction materials.

Bo Bce BpPCEMCHA YCJIOBCK CTPOUJI XKUJINIIC, YTOOBI 3allIUTUTBCA OT

JKapbl U X0JI044, JOXKIA U CHET'a. Cnayana 310 ObLIH Inenieprl, a MOTOM —
CTPOCHUA U3 KaMHS U I'TIMHBI.

HepBLIMI/I CTPOUTCIIbHBIMU MaTCpruajiaMu ObLIH KaMCHb, ICpPCBO U KUPIHNY. BBI60p
MaTepuajia 3aBUCCII OT MCCTHOCTU, B KOTOpOI71 CTPOUJICA OOM. K npumMepy, nupaMmubl B Z[peBHeM
Erunre BO3BOJUIIMCH N3 KaMCHHBIX 6J'IOKOB, MHOI'MC 3JaHUsA Ha PYCI/I CTPOUJIOCH U3 ACPCBaA. AB

HpeBHeit MHauu ucnonb30Baics KUPIUY, H300pETEHHBIN 70 HAIEeH SpHI.

14



Jpeuuii Pum n Eruner ucnosb30Bajid €ro Ui BO3BEACHUS apOK, U IPYIUX CIOKHBIX
KOHCTpYKIMA. Matepuan ¢popMoBalld U CyIIWIIA Ha coyHIle. HecMoTps Ha TO, 4TO 000K KEHHBIN
Kupnuy u3BecTeH yxe Oonee 4000 ner, cerogHss OH — OAMH M3 HauOojee MOIMyIsSPHBIX

CTPOUTCIIbHBIX MAaTCPUAJIOB.

9. Complete the text with words from the box.

Roman emerged roofs
stone available sandstone
durability significance material

Stone construction in Egypt.

Like the other great river valley cultures, Egypt built its cities with mud brick; fired brick
did not appear there until ! times. Timber was used sparingly, for it was never
abundant. It was used mainly in 2, where it was heavily supplemented by reeds. Only
a few royal buildings were built with full timber frames.
A new technology of cut-stone construction %in the temples and pyramids of
the 4" dynasty (c. 2575 — ¢. 2465 BC). Egypt, unlike Mesopotamia, had excellent deposits of
4 exposed above ground; limestone, ° and granite were all
®. But the extracting, moving, and working of stone was a costly process. Stone
emerged as an elite construction material used only for important buildings.
The Egyptians developed cut stone for use in royal mortuary buildings not only for its
strength but also for its 7. 1t seemed the best 8 to offer eternal protection

to the pharaoh. Thus, stone had both a functional and symbolic S,

15



UNIT 1. CONSTRUCTION MATERIALS.
GENERAL INFORMATION

1C. TYPES AND PROPERTIES OF
CONSTRUCTION MATERIALS

[AOE: 1. Read the words and learn them by heart.

—_— alloy — crinas to expose — mojBeprarh ACHCTBUIO
_E compression — chemical resistance — ycToOW4YHBOCTh K XUMUYECKOMY
cxaTue BO3JICHCTBHUIO
amount — KOJUYECTBO force — cuna
stiff — sxecTkuit, TBEpABIit stretching force — pacrsaruBaromias cuia
brittle — xpynkwuii, HenPOYHBIH fire-resistance — orHeynopHOCTh, OTHECTONKOCTh
acid — xuciora thermal conductivity — TermonpoBoaHOCTH
to expand — pacimpsaThCs to contract — cxxuMartbCs, COKpamaTbCst
to conduct — mpoBouTH to resist — mpensITCTBOBATH, MPOTHBOCTOSITH
property — cBoMcTBO tension — pacTsbkeHue, HATSDKCHHE

2. Before you start. Answer the questions.

1. What properties do building materials have?

2. Give examples of natural and man-made materials.

3. Read and translate the text about types and properties of

construction materials and check your ideas.

Types and Properties of Construction Materials.

Materials belong to two basic groups: natural materials and man-
made materials. Naturally occurring materials generally are used as they are found, except for
being cleaned, cut, or processed in a simple way that does not use much energy. Natural

materials include stone, wood, sand, etc. Man-made materials are created through processes that

16



can alter the microstructure of the substances used to make the materials. Such materials include
ceramics, metals and their alloys, plastics, glass, cement, concrete, etc.

Materials used for construction purposes possess different properties. They differ in
durability, strength, weight, fire-resistance and, naturally, cost. Most properties of materials fall
into several groups: mechanical, chemical, electrical, magnetic, thermal, etc.

Some of the most important mechanical properties are strength, hardness, elasticity,
plasticity, brittleness, etc.

When materials are exposed to forces, such as tension (stretching forces «—o—) and
compression (crushing forces —o«—), they deform — that is, they change shape. The type of
deformation depends on the type of force that is applied.

When a material is subjected to tension, its length will increase by a certain amount. This
is called extension or elongation. It is especially important to understand the performance of
materials in tension, as their tensile strength (ability to resist tension) is usually lower than their
compressive strength (ability to resist compression).

Some materials can extend significantly, but still return to their original shape. A
material’s ability to do this is called elasticity. Rubber is an example of a very elastic material.

If a material has a very low elasticity, and is strong, engineers say it is stiff. If a material
has low elasticity and is weak, it is described as brittle — that is, it breaks very easily. Glass is an
example of a brittle material.

Some materials can change shape significantly, but do not return to their original shape.
We say these materials are plastic.

The hardness of a material affects its durability — that is, how long it will last. Generally
hard materials are more durable than soft.

The ability of construction materials to resist the effects by chemicals like acids, salts,
etc. is known as chemical resistance.

The properties of a material to conduct or to resist electricity through them are electrical
properties of material.

Some materials conduct heat better than others. Therefore, thermal conductivity varies,
depending on the material. As the temperature increases, most materials expand (increase in size

due to heating), and as temperature falls, they contract (decrease in size due to cooling).

Sources: https://theconstructor.org/building/properties-of-building-materials-construction/14891/,
http://www.bntu.by/images/stories/fes/OldSite/news/1kurs_1sem_fes_sf.pdf,
Professional English in Use. Engineering. — Cambridge University Press, 2009. — pp. 42, 44.
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4. Choose the correct answer (multiple correct answers are

possible).

pee think?

1. If a material has a very low elasticity, and is strong, it is called

a) stiff;
b) brittle.

2. Plastic materials can change shape significantly and generally they
a) do not return to their original shape;
b) return to their original shape.

3. Thermal conductivity varies, depending on
a) cost;

b) material;

c) durability.

4. When temperature falls, most materials
a) expand;
b) contract;

c) disappear.

5. It is important to understand the performance of materials in tension, because their tensile
strength is usually than their compressive strength.

a) higher;

b) lower;

c) wider;

d) narrower.

6. Materials differ in
a) durability;

b) strength;

c) weight;

d) fire-resistance;

e) cost.
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5. Complete the sentences using the words in the box. You will need to use one word twice.

compression

deformation elongation extension tension

1. A stretching force is called

2. A crushing force is called

3. Extension is also called

4. Tension causes

or

5. Tension or compression cause

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — P. 43.

6. Match the words to the definitions.

1. elongation a. the property of allowing heat or electricity to go through something
o b. the act of pressing something into a smaller space or putting pressure
2. elasticity ) ) ] -
on it from different sides until it gets smaller
3. alloy c. a substance used in chemistry or produced by a chemical process
) d. the ability of something to stretch and go back to its usual length or
4. tension

size

5. compression

e. a quality in a substance or material, especially one that means that it

can be used in a particular way

6. deformation

f. the amount of force that stretches something

7. conductivity

g. a metal that is made by mixing two or more metals, or a metal and

another substance

8. chemical

h. the physical power and energy that makes someone strong

9. property

i. the process of becoming or making something become longer

10. strength

J. a change in the usual shape of something, especially one that makes it

worse, or the process of changing something’s shape

7. Give English equivalents to the following words and word combinations and make up

sentences.

1. IIpocTeiM ciocoGoM

2. CpoiicTBa Marepuaia

3. Bauare
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4. TBeppocTh MaTepuana
5. 3HAYHUTECIHLHO

6. Hu3kas 351acTHYHOCTD
7. Ucxonmnast popma

8. OxnaxaeHue

9. YBeanunBarbcsa

10. YMeHbIIaTHCA

8. Translate the facts about some properties of construction

materials.

B npoumecce cTpouTenbcTBa  CTPOUTENbHBIE  KOHCTPYKIUHU

MOABCPraroTCAa pas3jINndHbIM TCXHOJOTHYCCKUM, q)HSHKO-MeXElHI/I‘IeCKI/IM
U (U3NYECKUM BO3JEHCTBUSAM. VH)KeHep-CTpouTeNlb AOJDKEH MPaBUIBHO BBIOpaTh MaTepual,
KOTOPBIA 00JIalaeT HEO0OXOJAMMBIMH CBOWCTBaMHU. CTpPOUTENBHBIC MaTEpPHATBl OTIMYAIOTCS
¢buznyecKUMH M MEXaHWYEeCKHMMH cBoicTBamu. K mpumepy, MNpOYHOCTb, YIPYTOCTb,
IJIaCTUYHOCTb, XPYMKOCTh, TBEPJIOCTD SIBJISIOTCSI MEXaHUYECKUMH CBOMCTBaMU MaTepuaa.
B 3aBucuMocCTH OT MOBEAEHUS MOJT HATPY3KOW CTpoMMaTepraibl MOIPa3ACIIOTCS Ha:
e [lmactuuHble — Te, KOTOphIE U3MEHAIOT (opMy O€3 TPELIuH, a MOCJe CHITUS Harpy3Ku
COXPaHSAIOT U3MEHEHHYIO (hopMYy.
e XpymnKue — OHU XOPOIIO COMNPOTHUBIISIIOTCS CXKATHI0 M TOpa3fo XYK€ PacTSKEHHIO.
[Ipupoausiii kaMeHb, O€TOH, KUPIUY, CTEKJIO, I'PAaHUT SBJSIOTCS IpPUMEpPaMH XPYIKHUX

MaTCpuaaioB.
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1. Fill in the gaps using the words in the box.

alloy moulded chemicals brittle thermal conductivity
durable roofing contracts rubber properties
1. is a material property that describes ability to conduct heat.
2. One of the of copper is that it conducts heat and electricity very well.
3. Wood is a material.
4. Metal as it cools.
5. Each year, factories release millions of tons of toxic into the atmosphere.
6. Brass is an of copper and zinc.
7. Tyres are almost always made of
8. Slates and tiles are materials.
9. The children little pots from clay.
10. Glass is a material.

2. Translate the sentences.

1. Bnasxuble MaTepHraibl MEHee IIPOYHbI, 00Jiee TSHKEIbl M TEIUIONPOBOIHBL, YEM CYXHUE.

2. 'mapodusnueckue cBOMCTBA CBA3aHbI C BO3JICHCTBUEM BOJIbl HA MaTEpHal.

3. UToOBI M3rOTOBUTH KUPIHY, HEOOXOIMMO NPUMEHEHHE TIMHBI U MECKa.

4. Pe4yHOl1 ecoK He COAEPIKUT IIIMHUCTBIX YaCTHII.

5. Bce erumerckue mnupamuipl HM3HAYaJbHO OBUTM HE KENTHIMH, a OelbIMH. OTOT (aKT
OOBSICHAETCS TeM, YTO B KauecTBE OOJIMIOBKH Ul MOBEPXHOCTEH MHpaMM]l UCIOJIb30BAIHUCH
OTIIOJIMPOBAHHbIE TUINTHI U3BECTHSIKA.

6. IlepBbIMH CTPOUTEIBHBIMH MaTepUallaMi, KOTOPBIMH TOJIB3YIOTCSA U TIO CE€H JIeHb, SBISIOTCA

T'JIMHA U IICCOK.
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7. Tennodusnyeckre CBOMCTBAa MAaTEPHAJIOB CBA3AaHBI C H3MEHEHUEM TEMIIEPATYpPHI.

8. Ilo mNpOUCXOXICHHUIO CTPOUTENbHBIE MaTepHuaibl MNOAPA3JENAIOT Ha MPUPOJHBIE H
HCKYCCTBECHHBIE.

9. Kupnny, eMeHT, xene300€ToH, CTEKIIO U JIP. SIBIISIOTCS HCKYCCTBEHHBIMH MaTepHaIaMH.

10. CpoiicTBa CyXHX M BIaKHBIX MaTEpUaIOB OTIIMYALOTCSL.

3. Find all the words related to Unit 1 (direction of letters { and —) and give their

translation.
HMP|IS|T|IRIAIW|[O|O|D|G|T|W|V
B|Q|P|LIA[S|T|I|C|I|T|Y|F|S|M
CIOIN|S|T|R|UIC|T|I|O|N|W|U]|I
R|T|{Z|B|IDIM|A|T|E|R|I|A|L[B|S
JIE|S|T|R|E|N|G|T|H|V|D|Z|S|Q
M| X|P|S|Z|R|E|S|I|S|T|E|Y|T|D
EIYIOAIW|O|L|{C|H|E|M|I|C|A|L
VIL|IL|F|T|EIN|S|IT|O|N|H|A|[NW
VIH I |[E|O|P|IR|O|P|E|R|T|Y|C|E
NILIS|IT|IEIM|P|E|R|A|T|U|R|E|N
KICIH|Y|C|IB|R|I|T|T|L|E|S|I|T
DIEIFIO|IRIMIA|T|IT|OIN|J|P|T|E
AIRIE|X|T|EIN|S|IT|O|N|G|C|G (M
W FIAIN[T|D|T|T Y I T|J|Y|K|C
MIM|C|C|OM|P|R|JE|S|[S|IT|OIN|Q
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1. Read the words and learn them by heart.

lime — u3BecTs vital — »x13HEHHO BaXKHBIN

lighthouse — masixk ~ calcined gypsum — 060K KEeHHBIH THIIC

crushed — npoGensrit carbonation — HachIIIICHHE YITIEKUCIIOTOM, KapOOHU3AIHS
harbour — raBaus, mopt scarce — HeJI0CTaTOYHBIH, TeDUITUTHBIH

to quarry — 1o0bIBaTh pozzolanic cement — myIi{0J1aHOBBIH IEMEHT

volcanic ash — Bynkanngeckwii finely-ground — menkoapo0IeHbIH, TOHKOU3METbYSHHBIMH
ernesn

2. Before you start. Answer the questions.

1. When do you think cement was first used?
2. What country do you think invented Portland Cement?
3. Why is cement so popular?

3. Read and translate the text about the history of cement and check

your ideas.

History of Cement.

Cement is a material made by heating grains of rock and clay.

Throughout history, cementing materials have played a vital role and were used widely in the
ancient world. The Egyptians used calcined gypsum as cement and the Greeks and Romans used
lime made by heating limestone and added sand to make mortar, with coarser stones for

concrete.
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The Romans found that cement could set under water and this was used for the
construction of harbours. This cement was made by adding crushed volcanic ash to lime and was
later called “pozzolanic” cement, named after the village of Pozzuoli near Vesuvius.

In places where volcanic ash was scarce, such as Britain, crushed brick or tile was used
instead. The Romans were therefore probably the first to use systematically the properties of
cementitious materials for specific applications and situations.

After the Romans, there was a general loss in building skills in Europe, particularly with
regard to cement. Mortars hardened mainly by carbonation of lime, a slow process. The use of
pozzolana was rediscovered in the late Middle Ages.

The Renaissance and Age of Enlightenment brought new ways of thinking which led to
the industrial revolution. In the eighteenth century, in Britain there was a need to build
lighthouses on exposed rocks to prevent shipping losses. The constant loss of ships drove cement
technology forwards.

Joseph Aspdin took out a patent in 1824 for “Portland
Cement”, a material he produced by firing finely-ground clay and
limestone until the limestone was calcined. He called it Portland
Cement because the concrete made from it looked like Portland
stone, a widely-used building stone in England quarried on the
Isle of Portland.

While history usually regards Aspdin as the inventor of

. . Joseph Aspdin
Portland cement, Aspdin’s cement was not produced at a high- gy rce: https?//wwvfl).pinterest.ru

enough temperature to be the real forerunner of modern Portland cement. Nevertheless, it was a
major innovation.
A few years later, in 1845, Isaac Johnson made the first modern Portland Cement by

firing a mixture of chalk and clay at much higher temperatures, similar to those used today.

Source: https://www.understanding-cement.com/history.html

4. \Write correct sentences.

1. The Middle Ages brought new ways of thinking which led to the industrial revolution.

2. Isaac Johnson made the first modern Portland Cement by firing a mixture of sand and clay at

much lower temperatures.
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3. The Egyptians used lime as cement.

4. The Greeks and Romans used lime made by heating limestone and added rock to make mortar.

5. In Britain volcanic ash was abundant.

6. In Britain there was a need to build storehouses on exposed rocks to prevent shipping losses.

7. Cement is a material made by cooling grains of rock and sand.

8. After the Romans, mortars hardened mainly by carbonation of water, a quick process.

5. Match the words to the definitions.

1. lime a. to dig stone or sand from a quarry

b. a tower with a powerful flashing light that guides ships away from
2. to quarry

danger
3. carbonation c. relating to or caused by a volcano

d. chemical reaction of carbon dioxide to give carbonates, bicarbonates,
4. scarce -

and carbonic acid
. . e. an area of water next to the coast, often protected from the sea by a

. cemen

thick wall, where ships and boats can shelter

f. someone or something that existed before something similar that
6. harbour

developed or came later

) g. a white substance obtained by burning limestone, used for making

7. volcanic

cement

h. small sticks of a white or coloured substance like soft rock, used for
8. forerunner . )
writing or drawing

9. liahth i. a grey powder made from lime and clay that becomes hard when it is
i ouse
: mixed with water and allowed to dry, and that is used in building

10. chalk J. not easy to find or get
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6. Give English equivalents to the following words and word combinations and make up

sentences.

. D1oxa mpoCBEIICHUS

. [lInpoko mcnonb3yeMsli

. CpenHue Beka

. [Toxoxui

. HaBbikn

. boistee kpynHbIle KaMHU

. [IpoMbIIIeHHAsT pEeBOJTIOLIMS

. lleMeHTHpYIOILIKE MAaTEpUAIIBI

O 0 9 N »n K=~ W DN

. OTKpBITE 3aHOBO

10. Urpath )KM3HEHHO BAXKHYIO POJIb
11. IpeBHuit Mmup

12. HarpeBanwue

13. O0xwur

14. ITocTosTHHBIN

7. Complete the text with words from the box.

increase type grey
concrete emission lowest-cost
replacement available heating

Portland Cement.

Portland cement is the most common L of

cement in general use around the world as a basic ingredient of

ot ot 12

" PORTLAND
' CEMENT |
s ™ LT,

2 and mortar. It is a fine powder, made by 3

(about 1350-1400°C) limestone with clay and then grinding this

product (called clinker) with a source of sulfate (most commonly
gypsum). Several types of Portland cement are 4 The :
most common, called ordinary Portland cement (OPC), is Source:

5 but white Portland cement is also available. https:/fwww.indiamart.com/
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The production of Portland cement contributes to about 10% of world carbon dioxide

6 The International Energy Agency has estimated that cement production will

" by between 12 and 23% by 2050 to meet the needs of the world’s growing

population. There are several researches into a suitable & of Portland cement by
supplementary cementitious materials.

The low cost and widespread availability of the limestone and other naturally-occurring

materials used in Portland cement make it one of the ® materials widely used over

the last century. Concrete produced from Portland cement is one of the world’s most popular

construction materials.

8. Find more information about the following issues.

1. Environmental impacts of cement.
2. Cement industry in the world.

3. Cement industry in Russia.

4. Modern cements.

5. Cement testing.
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MAN-MADE BUILDING MATERIALS

UNIT 2. CEMENT AND CONCRETE

2B. CONCRETE

[AOE: 1. Read the words and learn them by heart.

additive — no6aBka  fine aggregate — Mmenkuii 3aMOTHATEITH

T batching — concrete mix design — noa00p/IPOEKTUPOBAHUE COCTABA
J03UPOBAHUE OCTOHHOU cMecH
eXCEeSS — M3IHUIITHUH, N30BITOUHBIH structural strength — KOHCTpYKTHBHAs TIPOYHOCTH
plasticizer — mnactudukatop coarse aggregate — KpyIHbIi 3aMOJTHUTEITh
to delay — orcpounTs, 3amMeIATH concrete setting — 3atBepeBanue OeToHa
to pour — ykitanpiBaTh OETOHHYIO retarder — mo6aBka 151 3aMe UIEHUS TIpoLiecca
cMech CXBaTBIBAHUS

2. Before you start. Answer the questions.

1. What is concrete made of?

2. Where is concrete commonly applied?

3. Read and translate the text about concrete and check your ideas.
Concrete.

The most widely used cement-based material is concrete, which is

made from cement, fine aggregate (sand), coarse aggregate (gravel) and
water. After concrete has set, it needs time to reach its structural strength — the strength needed to
perform effectively. Generally, engineers consider that this strength is reached after 28 days — a
point called 28-days strength.

Concrete mix designs, when are specified by engineers, state the proportions of cement,
fine aggregate and coarse aggregate to be used for specific structures. For example, a 1:2:4 (one-

two-four) mix consists of one part cement, two parts fine aggregate and four parts coarse
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aggregate. For mixing precise quantities — known as batching — proportions are measured by
weight. Mix designs also specify the water-cement ratio — the amount of water added relative to
the amount of cement used. Excess water reduces the strength of concrete, so the quantity of
water is kept to a minimum. But as drier concrete is more difficult to work with, an additive
(added chemical substance) called a plasticizer is often used. This helps the concrete to flow
more easily. Other additives can also be used — for example, a retarder may be added to delay
setting, which gives workers more time to pour (place) the concrete.

Concrete may be delivered ready-mixed, but it is one of the few building materials that
can be made on the building site.

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p.38.

4. Choose the correct answer.

oee think? 1. The most widely used cement-based material is

a) steel;
b) concrete.

2. Mix designs specify the ratio.
a) sand-rock;
b) water-cement;

c) clay-lime.

3. Excess water the strength of concrete.
a) reduces;
b) increases;

c) levels.

4. Drier concrete is to work with.
a) easier;
b) better;

c¢) more difficult.

5. helps the concrete to flow more easily.
a) retarder;
b) water;

¢) plasticizer.
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5. Find words and expressions in the text to match the descriptions.

. gravel used in concrete

. sand used in concrete

. powder that enables concrete to set

. mixing concrete accurately

. different types of chemicals put in concrete

. allows concrete to stay wet for longer

~N OO O B oW N

. makes drier concrete easier to work with

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p.39.

6. Complete the text with the words from the box.

blocks bricks concrete ingredient

concrete materials mixture walls

Cement and Concrete.

The most common type of cement is Portland cement, which is the basic !of
concrete and mortar.

It is made of Portland cement clinker (calcium silicates, aluminium and other
compounds) and other minor constituents.

Portland cement clinker is produced by heating a mixture of raw 2 up to
1450° C in a kiln.

There are three production stages:

e preparation of the raw mixture,
e production of the clinker,
e preparation of the 3,

Limestone is the main raw material for the production of clinker, followed by sand, shale,
iron ore, slag, etc. About 2% gypsum is also added and then the % is pulverised. The
resulting powder will react when water is added.

Portland cement is commonly used to produce ® which is made of gravel,
sand, cement and water. Blocks of cinder concrete and ordinary concrete are known as Concrete

Masonry Units (CMU). They are larger than ordinary 6 and used for applications
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where appearance is not very important, such as in factory walls, garages and industrial

buildings. One of the advantages of concrete " is that they can be reinforced,
grouting the voids, inserting rebar, so that they are stronger than typical masonry 8,
**kk

shale — cnanery t0 grout — 3amoyHATh PacTBOPOM

slag — mmax void — mycroTa

cinder concrete — nuiako0eToH rebar — apmMaTypHBIi cTEepKEHBb

Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 12.

7. Choose the best alternative.

. Portland cement is the basic ingredient of concrete/aluminium.

. The main raw material for the production of clinker is brick/limestone.
. Portland cement is used to produce gravel/concrete.

. Concrete Masonry Units are larger than ordinary bricks/stones.

. Concrete blocks can be reinforced/industrial.

o O A WD

. Reinforced concrete blocks are stronger than masonry industries/walls.

Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 13

8. Match the words to the definitions.

1. masonry a. a mixture of cement, sand, small stones and water

2. brick b. brick work

3. concrete c. white rock often used for making cement

4. limestone d. a reddish-brown rectangular block used to build walls and
houses

Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012, — p. 13.

9. Make a list of advantages and disadvantages of concrete.

Advantages ‘ Disadvantages
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MAN-MADE BUILDING MATERIALS

UNIT 2. CEMENT AND CONCRETE

2C. TYPES OF CONCRETE

[AOE: 1. Read the words and learn them by heart.

—_— pumice — mem3a high-density concrete — BbICOKOIIJIOTHBIN O€TOH
_E steel rod — craneHOM  prestressed concrete — npeBapuUTEILHO HANPSHKCHHBIH
CTEP>KEHb 0eToH
density — miI0THOCTH lightweight concrete — nerkuii 6eToH
bar — crepsxeHb (apMaTyphI) glass concrete — crekno6eTon
precast concrete — cOopHbIil OeTOH to embed — morpyxatb, BHEIPATH
reinforced concrete — xene306eToH, nuclear power plant — aromHas 3J€KTPOCTAHITHS

apMUPOBAHHBINA OCTOH

2. Before you start. Answer the questions.

1. How many types of concrete do you think exist nowadays?

2. Why do we need so many types of concrete?

3. Read and translate the text about the types of concrete and check

your ideas.

Types of Concrete.

Today, there are many different types of concrete.

1. High-density concrete has a very specific purpose. This type of heavyweight concrete
has a greater density than other types and is manufactured using crushed rocks as coarse
aggregate. As it provides good protection from x-rays and radiation, it is often used in nuclear
power plants and other such buildings.

2. Precast concrete is created and cast in a factory according to exact specifications.

Precast concrete units are then transported to the site and assembled. The advantage of using
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precast concrete is its speedy assembly. Since the units are manufactured in a factory, they are of
very high quality. They are typically used for structural components such as wall panels, beams,
columns, floors, staircases and so on.

3. Reinforced concrete is widely used in industry and modern construction. The strength
of reinforced concrete is aided by placing steel rods or cables in the concrete before it sets.
Lately, people have used fibers to reinforce this concrete.

These reinforcements resist tensile forces while the concrete itself helps resist
compressive forces. They create a strong bond and, as a result, the two materials resist a variety
of applied forces. In essence, they become a single structural element.

Invented in the 19" century, it dramatically changed the construction industry. Buildings,
bridges and roadways rely on reinforced concrete.

4. Many large concrete projects use prestressed concrete units. Prestressed concrete is

created using a special technique. Like reinforced concrete, it includes bars. But these bars are

stressed before the actual application of the concrete.
Non-prestressed Prestressed

When the concrete is mixed and placed, these bars are placed at each end of the structural
unit where they are used. When the concrete sets, this unit is put into compression.

This process makes the lower section of the unit stronger against tensile forces. It requires
heavy equipment, however, and skilled labor. Normally, prestressed units are created and
assembled on-site. Prestressed concrete is used to build bridges, heavy loaded structures or roofs
that have long spans.

5. Lightweight concrete is a kind of concrete that has a density of less than 1920kg/m?.
Lightweight concrete is created by using lightweight aggregates, which include natural materials
like pumice, artificial materials or processed materials. Its most important property is that it has
very low thermal conductivity.

Common uses for lightweight concrete include creating long spanning bridge decks and

building blocks. It can also be used to protect steel structures.
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6. Another, more modern form of concrete, glass concrete features the use of recycled
glass. This form of concrete is used when aesthetic appeal is an important element in the design
of the concrete. Commonly used on decorative facades, this concrete can have colored glass
embedded during the mixing process.

Source: https://www.dcpul.com/blog/different-types-of-concrete/

x 4. Decide if the sentences are true or false.

1. Generally, glass concrete units are created and assembled on-site.

2. Lightweight concrete has a greater density than other types.

3. The strength of reinforced concrete is aided by placing wooden rods or cables in the concrete
before it sets.

4. The main disadvantage of using precast concrete is its speedy assembly.

5. Glass concrete is commonly used on decorative facades.

6. Lightweight concrete is created by using lightweight aggregates including only natural
materials.

7. Prestressed concrete includes bars, which are stressed before the actual application of the
concrete.

8. Lightweight concrete protects steel structures.

9. Reinforced concrete uses recycled glass.

5. Match the types of concrete with their functions.

1. lightweight concrete a. is used to build bridges, heavy loaded structures or roofs that

have long spans

2. reinforced concrete b. is used when aesthetic appeal is an important element in the

design of the concrete

3. precast concrete c. buildings, bridges and roadways rely on it
4. prestressed concrete d. the advantage is its speedy assembly
5. high-density concrete e. has very low thermal conductivity and can be used to protect

steel structures

6. glass concrete f. provides good protection from x-rays and radiation
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6. Give English equivalents to the following words and word combinations and make up

sentences.

. OnpenenenHast Leab

. IckyccTBEHHBIE MaTEpHUAIIBI
. Tsbxenblil OeToH

. JlectHuna

. banku

. PenTrenoBckue nyun

. B cooTBercTBUM C

. KapaunanbHO U3MEHUTH

O 0 39 & »n =~ W N

. KBanudunuposannas paboyast cuna

10. Tspkenoe cTpouTelbHOE 000PYI0BAHKE

7. Translate some facts about concrete.

B 3aBucumocTH OT  YCIIOBHH  JKCIUTyaTallMkl  OYmyIIuX

KENe300€TOHHBIX ~ KOHCTPYKLIMHA  TPOU3BOAUTENN  CTPOMUTEIBHBIX

MaTepHAIOB BBITYCKAIOT OCTOHHBIC CMECH TEX MJIM HHBIX BUJIOB. Tak, B
3aBUCUMOCTH OT YCJIOBUH pPabOTBI Oymymiend Kene300€TOHHON KOHCTPYKIIMHU BBIOMPAIOTCS
CIICAYIOIINE BUIBI CMECEH:

e OOBIYHBIA (1 co3maHusl (PyHAAMEHTOB, KOJIOHH, OaJOK M JPYrHX >KeJe300€TOHHBIX
KOHCTPYKITU);
® THIPOTEXHUYCCKHI (11 OOJIMIIOBKU KaHAJIOB, IUIOTUH | JP.);
® JUIS a3POJIPOMHBIX U JOPOKHBIX MTOKPBITHIA;
e (OCTOH CIEUUALHOTO HAa3HAUCHHUSI (HATIPUMED, JIJIsl 3alUTHI OT paJualliHy).
[IpoyHocTh OeTOHA SIBISETCS BaKHBIM MapaMeTpoM. Yem OoJibllle IIEMEHTa BXOJUT B
COCTaB CMECH, TeM BbIllle Kiacc Oyaymiero 6eroHa. DTO OJMH M3 BAXKHEHIIMX I[apamMeTpoB,

KOTOpLIfI YYHUTBHIBACTCA B JIFOOBIX THUITAX CMCCCI\/’I, HE3aBHUCHMO OT UX Knaccn(bnxaunn.

8. Make a presentation about other types of concrete used in construction.
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1. Translate the sentences.

1. JKene300eTOOH — CTPOUTENBHBIN MaTepual, COCTOSIIUN W3 OeTOHA W CTaiud, OBbLI
3armarenToBaH B 1867 roay XKozepom Monbe (Joseph Monier).

2. IlpenHanpspKeHHbIE KOHCTPYKIIMU — Kelle300€TOHHBIE KOHCTPYKIINH, HAIPSDKEHUE B KOTOPBIX
HCKYCCTBEHHO CO3MAeTCSl BO BpPEMs HW3TOTOBIICHHsS, ITyT€M HATSDKEHUS YacTH WIM BCei
apMaTypébl.

3. B MupoBOii CTPOUTENBHOM MPAKTUKE CTEKIO0ETOH CTaJl MCIIOIb30BaThes ¢ 1969 roxa.

4. Pycckue ydenble H. A. BbenemoOckuii, H. H. Jlsmun, B. . YapHOMCKUI H Jp. BHECIH
00JIBIIION BKJIAJ B HAYKY O IIEMEHTE U OETOHE.

5. ITo mpOMCXOXKACHUIO 3ATIOTHUTENN TOAPA3CISIOTCS Ha IPUPOIHBIE U HCKYCCTBEHHBIC.

6. [Tecoxk sBIsIETCS MPUMEPOM MEJIKOTO 3aTIOJTHUATEIS.

7. B 1825 rony E. I'. Yenues, Benymuii apxurexktop Poccuu, m3nan KHUTY O MPOM3BOJICTBE
eMeHTa 1 0eToHa.

8. lo6aBku B OCTOH YNIYYIIAIOT MHOTHE XapaKTEPUCTHKH HCIIOJIb3yeMOW CMECH, K MpHUMEpY,
YMEHbIIIAETCSl BPEMS 3aCThIBAHUSI, U3MEHSAETCS IPOYHOCTH U T.1.

9. LleMeHT HCIOJIB3yeTCs A1l U3TOTOBJICHUS OETOHA M CTPOUTEIBHBIX PACTBOPOB.

2. Compile as many words as you can with the letters of the word.

REINFORCEMENT
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3. Complete the crossword.

Across

2. In 1845 Isaac Johnson made the first modern

cement by firing a mixture of chalk
and clay at higher temperatures.
3. The Romans made cement by adding
crushed ash to lime.
5. A white or light grey rock that is used as a
building material and in the making of cement.
6. Sand is an example of
8.

concrete.

aggregate.

9. The relationship between the mass of a

substance and its size.

water reduces the strength of

37

Down
1. A very hard building material made by

mixing together cement, sand, small stones,

and water.

4. may be added to delay setting,
which gives workers more time to pour the
concrete.

5. concrete is a kind of concrete that

has a density of less than 1920kg/m?.
7. High-density concrete is often used in

power plants.



4. Fill in the gaps using the words in the box.

plasticizer reinforced concrete  prestressed concrete  density nuclear power plant
limestone Portland cement quarried sets fine aggregates

1. As of 2018, the International Atomic Energy Agency reported there were 450 in
operation in 30 countries around the world.

2. includes bars, which are stressed before the actual application of the concrete.

3. consist of natural sand or any crushed stone particles.

4. is widely used in industry and modern construction.

5. Joseph Aspdin was an English cement manufacturer who obtained the patent for

on 21 October 1824.

6. Concrete poured in hot weather more quickly.

7. is a substance that is added to a material to make it softer and more flexible, to
increase its plasticity.

8. Aluminium has a low

9. has numerous uses: as a building material, an essential component of concrete
(Portland cement), as aggregate for the base of roads.

10. Chalk is from the surrounding area.
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1. Read the words and learn them by heart.

frequent — gacTerit  to retain — coxpaHsTh, MOIIEPKUBATH

masonry — kinagka  raw material — ceippeBoii MaTepuan

load-bearing — necymuit (Harpy3ky)  expertise — KOMIETEHTHOCTh, MPO(ECCHOHATU3M

settling — ocanka

2. Before you start. Answer the questions.

1. What do you know about bricks?
2. Are brick structures popular in your country?

3. Read and translate the text about bricks and check your ideas.
Brick.

Masonry construction is a method that has been used for centuries

around the world. It is usually used for walls of buildings, retaining walls
and monuments. The most frequent type of masonry is brick, however concrete block is also
becoming more and more popular. Brick was one of
the first building materials that man used. It has been
used since the times of the ancient Egyptians because
it offers a great number of advantages. First of all, it
has an affordable price and it is made of accessible

raw material, which has long durability and good

insulating properties. It is a strong material and is

rfect for load-bearin ms where the | r Sourcs: .
perfect for load-bearing systems where the loads are https://www.constructionexec.com/article/reduce-
compressive. It is the size of a man’s hand and costs-by-building-with-brick
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therefore, simple to use. The appearance of the final work depends on the ability and expertise of
the bricklayer. Another advantage of using brick is that, like stone, it offers increased comfort in
the heat of the summer and the cold of the winter. Being heat resistant, this material also offers
good fire protection.

One of the disadvantages of using this material is that masonry must be built on a firm
foundation to prevent settling and cracking. Moreover, this is a heavy material, consequently the

structural requirements will have to be increased, especially if the area is subject to earthquakes.
Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 12.

4. Choose the correct answer.

pee think? 1. Masonry construction has been used around the

world.
a) recently;
b) for centuries.

2. The appearance of the final brickwork depends on the ability and expertise of the
a) plumber;
b) bricklayer;

C) carpenter.

3. Brick is the size of a man’s
a) hand;

b) leg;

¢) head.

4. Brick has been used since the times of the because it offers a great number of
advantages.

a) ancient Egyptians;

b) modern Egyptians;

c) Aztecs.

5. Brick
a) doesn’t offer fire protection;

b) offers good fire protection.
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5. Make a list of advantages and disadvantages offered by brick.

Advantages ‘ Disadvantages

1. ... ‘1.

6. Give English equivalents to the following words and word combinations and make up

sentences.

. doctynHnoe ceipbe
. I3omsimuoHHbIe CBOMCTBA
. CnemoBareiabHO

. 3eMJeTpsiceHre

1

2

3

4

5. PacTpeckuBanue

6. [loBpiIeHHBINH KOMOPT
7. JloctynHag 1ieHa
8. 3aBHCeTh OT

9. IlpocT B UCNOJIB30BaHUHT

10. IIpounsrit hyHIaAMEHT

7. Have you ever made a brick wall? Read 7 bricklaying tips. Do you know any other tips?
Seven bricklaying tips to help you work efficiently.

o Have aready supply of bricks near the work area.

e Mix the mortar using four parts of sand to one of cement (4:1).

e Add a plasticiser to the mix, so it adheres better to the bricks.

e Don’t make the mortar too ‘wet’ as the weight of the bricks will push it out of the seam.

e Only mix sufficient for one hour’s bricklaying (even less if the weather is hot), as it will
dry out before you can use it.

e Don’t add water to a mortar mix if it becomes too dry/stiff to use, throw it away and mix
again.

e Place the mortar as near to the work area as possible.

Safety tip — use gloves when mixing/using cement as it can irritate and burn skin.

Source: https://www.davesdiytips.com/basic-bricklaying-tips-advice/
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8. Complete the text with words from the box.

Europe building manufacture
cooler entire settlement
straw invention fell

History of bricks and brickmaking.

Man has used brick for ! purpose for thousands of years. Bricks date back to
7000 BC, which makes them one of the oldest known building materials. They were discovered
in southern Turkey at the site of an ancient 2 around the city of Jericho.

The first bricks, made in areas with warm climates, were mud bricks dried in the sun for
hardening. Ancient Egyptian bricks were made of clay mixed with 8. The evidence
of this can be seen today at ruins of Harappa Buhen.

The greatest breakthrough came with the * of fired brick in about 3,500 BC.
From this moment on, bricks could be made without the heat of sun and soon became popular in

> climates.

The Romans only used white or red clay to ® bricks. The Romans succeeded
in introducing fired bricks to the " country thanks to mobile kilns. Roman bricks
differed in size and shape from other ancient bricks. They used brick for public and private
buildings over the entire Roman empire.

During the period of the Roman Empire, the Romans spread the art of brickmaking
throughout 8 and it continued to dominate during the medieval and Renaissance
period.

When the Roman Empire % the art of brickmaking nearly vanished and it

continued only in Italy and the Byzantine Empire.

9. Find more information about the following issues.

1. Optimal dimensions, characteristics of brick.
2. Uses of brick.

3. Modern brick production.

42



1. Read the words and learn them by heart.

cork — mpo6Oka tile — xadenp, yepenuna, MIKTKA

row — psia glazed tile — rma3zypoBanHas mIMTKa

to exclude — ucksrouaTh, He JOMYCKATh unglazed tile — HermasypoBaHHas IMTKa

to overlap — mepexpbIBaTh terracotta — reppakoTa (000X>KEHHAs UACTas TJIMHA)
uniform — ogHOpOAHBIH, earHOOOpa3Hbli  Sand grout — KUAKHI [IEMEHTHO-TICCYaHbIN PacTBOP

groove — mpope3 grout lines — MeXXIUTHTOYHBIH I0B

grid — cetka travertine — TpaBepTHH (Pa3HOBUIHOCTh U3BECTHSIKA)

ceiling — motosox

2. Before you start. Answer the questions.

1. What do you know about tiles?
2. Where are tiles applied?

3. Read and translate the text about tiles and check your ideas.
Tile.

Tiles are thin objects, usually square or rectangular in shape. A

tile isa manufactured piece of such material as ceramic, stone, metal,
baked clay, or even glass, generally used for covering roofs, floors, walls, etc.

Tiles are most often made of ceramic, typically glazed for internal uses and unglazed for
roofing, but other materials are also commonly used, such as cork, concrete and other composite
materials, stone. Thinner tiles can be used on walls than on floors, which require more durable
surfaces that will resist impacts.
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Roof tiles are designed mainly to keep out rain, and are traditionally made from locally
available materials such as terracotta. Modern materials such as concrete, metal and plastic are
also used and some clay tiles have a waterproof glaze. A large number of shapes (or “profiles”)
of roof tiles have evolved.

Roof tiles are ‘hung’ from the framework of a roof by fixing them with nails. The tiles
are usually hung in parallel rows, with each row overlapping the row below it to exclude
rainwater and to cover the nails that hold the row below.

Floor tiles are commonly made of
ceramic or stone, although recent technological
advances have resulted in rubber or glass tiles
for floors as well. Ceramic tiles may be painted
and glazed. Small mosaic tiles may be laid in
various patterns. Floor tiles are typically set
into mortar. The spaces between the tiles are
commonly filled with sanded or unsanded floor

grout.

Natural stone tiles can be beautiful but
as a natural product they are less uniform in Source: https://www.shutterstock.com/search/roof-+tiles
colour and pattern, and require more planning for use and installation. Mass-produced stone tiles
are uniform in width and length. Granite or marble tiles are sawn on both sides and then polished
or finished on the top surface so that they have a uniform thickness.

Some stone tiles such as polished granite, marble, and travertine are very slippery when
wet. Ceramic tiles for use in wet areas can be made more slip-resistant either by using very small
tiles so that the grout lines act as grooves.

Rubber floor tiles have a variety of uses, both in residential and commercial settings.
They are especially useful in situations where it is desired to have protection for an easily
breakable floor. Some common uses include flooring of garage, swimming pool decks, sport
courts, gyms, and dance floors.

Plastic floor tiles that can be installed without adhesive or glue are a recent innovation
and are suitable for areas subject to heavy traffic, wet areas and floors that are subject to

movement.
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Ceiling tiles are lightweight tiles used inside buildings. They are placed in an aluminium
grid; they provide little thermal insulation but are generally designed either to improve the

acoustics of a room or to reduce the volume of air being heated or cooled.

Source:
https://en.wikipedia.org/wiki/Tile#:~:text=A%20tile%20is%20a%20manufactured,other%20objects%20such%20as
%20tabletops. &text=Tiles%20are%200ften%20used%20to,tiles%20to%20complex%200r %20mosaics.

4. Write correct sentences.

1. Tiles are made of only ceramic, typically unglazed for internal uses and glazed for roofing.

2. Some stone tiles such as polished granite, marble, and travertine are very slippery when dry.

3. Thinner tiles are used more on floors than on walls, which require more durable surfaces that

will resist impacts.

4. Glass tiles are useful when it is desired to have protection for an easily breakable floor.

5. Plastic floor tiles have been used for thousands of years.

6. The spaces between the tiles are commonly filled only with sanded floor grout.

7. The floor tiles are ‘hung’ from the framework of a roof by fixing them with nails.

8. Ceiling tiles are lightweight tiles used outside buildings.

9. Mass-produced stone tiles are absolutely different in width and length.

10. Ceiling tiles provide a lot of thermal insulation.

11. There are no ways of making ceramic tiles for use in wet areas more slip-resistant.

12. Common uses of glass tiles include flooring of garage, swimming pool decks, sport courts,

gyms, and dance floors.
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5. Match the words to the definitions.

1. tile a. a metal frame with bars across it

2. cork b. a flat square piece of baked clay or other material, used for

covering walls, floors, etc.

3. grout c. to cover something partly by going over its edge; to cover part

of the same space

4. grid d. the inner surface of the top part of a room

5. to overlap e. a mixture of sand, water and cement or lime that you spread

between tiles when you fix them to a wall

6. ceiling f. the light, soft bark (= outer covering) of a Mediterranean tree

6. Translate some facts about tiles.

[To MHeHuio uccnegoBareneld, mepBas IUIMTKA MO pa3MepaM M

¢bopMe HamoMHHaNa MO3auKy, KOTOpas BO BTOPOM M TPEThEM

TBICSIYEIIETHH 10 HaIIei 3pbl HCIIOJIb30BaAIACh ISl OTIAEIKA XPaMOB M
naBoprioB. OgHako OT MO3aWKH Takas I[UIMTKA OTJIMYANach IEOCTHBIM — PHUCYHKOM,
H300paKCHHBIM Ha Kaxaoi mauTke. OHa Oblla HEMHOTO TOHBINE HEOOJBIIOro Kuprudya. Ha
IUTUTKY HaHOCHIICS opHaMeHT. COBpeMeHHasl TUIMTKa B BOCTOYHOM CTHJIE YHACJIEI0Baa o0IIne
¢ mTKoii Mexaypeubss (Mesopotamia) TeHaeHIMH B HW3TOTOBJIEHHHM OPHAMEHTA, OIHAKO
3HAYCHUE OOJIBIIUHCTBA CUMBOJIOB YTEPSIHO.

Jlonaroe Bpems otaenka B BaBwiIoHCKHX (Babylonian) xpamax u aBopiiax BBINOJIHSIACH
MOKPBITBIM TJIA3yphI0 KHUPIIHYOM — MPEANIECTBEHHHKOM KEpaMHUYECKOW IUTMTKH. ToJmHa
rJa3ypy Ha TaKMX KMpIU4Yax mpeBbiirana 10MM, 9To mpraaBaio el HeoObIYaliHyro MPOYHOCTh. B
BaBwioHne nonmyaspHbIMH - ObLIM  PUCYHKH,  HM300pakarollMe  pPAcTCHUS, KUBOTHBIX,
reOMETPHYECKHE (PUTYPHI.

OnHaKo KepaMHyecKas IUIMTKA B TOM BHJE, B KAKOM €€ 3HAeM MbI, TOSBHJIACH TOJBKO B
3MOXY JpeBHenepcuackoi quaactun AxemenuaoB (Achaemenid). B apeBHeHpaHCKHX TOpoaax
Cy3e (Susa) u Ilepcemose (Persepolis) Obuta HaiieHa KepamHyecKas IUIMTKA pa3MepoM

15x15 cM u TommuHOM 10 MM.

Source: https://ru.wikipedia.org/wiki/Kepamuueckaa_naumxa
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1. Fill in the gaps using the words in the box.

marble wall mass-produce temperatures unglazed
grout ceiling brick building materials load-bearing

1. There are two types of tiles: glazed and

2. Tiles are unitized elements of fired clay, metal, glass, or stone used for a finished surface on
the floor, wall, or

3. A is a type of block used to build walls, pavements and other elements in
masonry construction.

4. Fired bricks are one of the longest-lasting and strongest

5. The British used the manufacturing process to ceramic tiles, making them more
affordable for the middle class.

6. After laying, the gaps between the individual mosaic pieces are filled with

7. The house has a small backyard, surrounded by a high brick

8. Roof tiles of some Greek temples were made of

9. Hollow bricks are used mostly in partition walls where iS not required.

10. After burning, fire bricks can withstand very high without their shape, size, or

strength being affected.

2. Translate the sentences.

1. lo XIX Beka TexHUKa IPOU3BOJCTBA KUPIHMYEH OcTaBanach NPUMUTHBHOM.

2. Kepamunueckas yepenuia 00J1a1aeT XOPOLUIMMH [IYMOIOTJIOIIAIOIIMMH CBOWCTBAMH.

3. ®opma kupnuyeir B JlpeBHeM Pume BapbHpoBanach, HCIOJIb30BAINCH IMPSMOYTOJIbHBIE,
TPEYTrOJIbHBIE U KPYIJIBIE KUPIIHYH.

4. TlokpeITHE U3 YEpENUIlbl HE TPeOYeT peMOHTa B TEUEHHUE JI0JITOTO MEePHOia BPEMEHHU.
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5. CymecTByIOT pasHble CTaHAAPTHl pa3MEpoOB KUpIHUYa, Harnpumep, B BemukoOpuTaHuu
CTaHJAPTHBIN KUPIHUY UMeeT pazMepsl 215x102,5%65 mm.

6. JlekopaTtuBHas MIMTKa ObLIa U3BECTHA U IIMPOKO MUCIOJIH30BATIACh B JPEBHEM MHPE.

7. TlpuBBIYHBII HaM KHPIHY MPSIMOYroJbHON (opMbl (ero ynoOHel ObLIO IepaTh B PYKE)
nosiBuwiics B Aurnuu B X VI Beke.

8. Kupnnu nenmutcst Ha 1Be OOJIbIINE TPYIIBI: KpacHBIA U Oernblid. KpacHBIH KUPIUY COCTOUT B

OCHOBHOM U3 I''TUHBI, OeJbIi — U3 IecKa U U3BECTH.

3. Find all the words related to Unit 3 (direction of letters { and —) and give their

translation.
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CI<|<[|[>»|O0|X|®
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ZI<|ITIKIN|D|A|[<|O|m|Z |
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4. Look at the picture, which describes common types of brick. Find extra information

about these types.

5 Common Types of Brick: Classification and Uses

C @ € ¢

Common Burnt Sand Lime Engineering
Clay Bricks Bricks Bricks

Used in general work  Offer excellent strength Offer excellent load
bearing capacity

¢ o

l \ Concrete Bricks Fly Ash Clay Bricks

Provide excellent May expand when they come
B) the balance aesthetic presence into contact with moisture

Source: https://www.thebalancesmb.com/bricks-types-uses-and-advantages-844819
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1. Read the words and learn them by heart.

silica — kBapiy grain — Mespyaiiias yacTuia

furnace — neun outermost — HanboJiee yIaJIeHHBIN OT CepeHbBI

to temper — 3akansaTh toughened glass — 3akanenHoe cTekiI0

sheet — uct tempered glass — 3akaneHHOE BBICOKOITPOYHOE CTEKITO
layer — croii stainless steel — HepskaBeromas craib

transparent — mpo3padHsbIit structural glass — nmpodusHOE CTPOUTENBHOE CTEKITO
glass pane — okOHHOE CTEKIIO laminated glass — MmHOTOCIOITHOE 6€30CKOIOYHOE CTEKIIO
iron oxide — oKkHCh *keme3a solar control glass — conHIe3aMTHOE CTEKITO

2. Before you start. Answer the questions.

1. What do you know about glass?

2. Is it often applied in construction of buildings and structures in your country?

3. Read the text and match each paragraph with a heading.

A. The material glass is made of.
B. Transparent buildings: problems and possible solutions.

C. An interesting experiment.

D. Types of glass.

Glass.

1.

Tiny pieces of materials are called grains. People can make a lot of things from grains of
rock, soil, or sand. For example, they can make glass.
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The grains of sand on many beaches are made of a mineral called silica. To make glass,
people put silica and other chemicals into a furnace. At 1,500 degrees centigrade, the mixture
becomes hot, liquid glass. Today most glass is made by machines. There are lots of types of
glass. Some glass is very strong. At the Grand Canyon Skywalk in Arizona in the USA you can
walk on glass.

2.

For most engineering and architectural uses we need safety glass. One type of safety glass

is toughened glass, also called tempered glass. As the term suggests, the glass is tempered — it is
heated and kept hot for a certain time, to
change its structure. Then if tempered glass is
broken, it breaks into tiny pieces. The
disadvantage of toughened glass is that it can’t
withstand impacts from small objects, such as
flying stones. So, in cases where impacts are a
problem, another type of safety glass -
laminated glass — is generally used. This is
made by laminating glass with a polymer — in
other words, making a glass and polymer
“sandwich”, with a sheet of polymer in the
middle and sheets of glass at either side. The

advantage of having a laminated material is not

just its very strong. The layers of glass are

e —

bonded to a layer of polymer — so if the glass Source: https://www.buildings.com/articles/27881/glass-
does break, the broken pieces are held together, buildings-reflect-many-benefits
and don’t fly.

3.

Glass is a fashionable material in contemporary architecture. Transparent buildings and

structures are very popular nowadays. Structural glass components such as columns and beams
are often required, but this material seems structurally unsafe because of its brittleness. For this
reason, a new construction technique has been developed using:

e very long overlapping glass segments to create glass beams;

e a small stainless-steel profile that has been added to the layout of the glass beam to

reinforce it.
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4.

To prove that glass structures can be as safe as reinforced concrete, an experimental
transparent pavilion has been designed (with dimensions 9x9x3.6 m?) that combines a number of
innovative ideas. Many different kinds of glass and glass systems have been used. The outermost
ana the triple-layered insulating glass units have been tempered and sometimes laminated and
some glass has also been coated with solar control glass to reflect some of the unwanted
sunshine outwards. In other cases, glass that can be heated electrically and glass panes free of
iron oxide have been used to make the inside light more natural.

Sources: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — p. 13-14.
Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 36.
Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. —p. 15.

x 4. Decide if the sentences are true or false.

1. The sand on many beaches is made of cement.

2. Glass is very popular in contemporary architecture.

3. Silica and other chemicals are put into a furnace to make glass.

4. Laminated glass is made by laminating glass with a polymer.

5. In the case of tempered glass it is heated and kept hot for a certain time to change its structure.
6. The advantage of toughened glass is that it can withstand impacts from small objects, such as
flying stones.

7. There is only one type of glass in the experimental pavilion.

8. In the case of tempered glass a glass and polymer “sandwich” is made, with a sheet of glass in

the middle and sheets of polymer at either side.

5. Match the words to the definitions.

1. outermost a. fragility

2. stainless steel b. at the greatest distance from the centre

3. brittleness c. flat sheet of glass used in a window or door

4. pane d. a very small piece of material

5. grain e. a container for a very hot fire, used to produce heat, or liquid metal
6. furnace f. a metal made from steel that does not rust
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6. Match the types of safety glass with the pictures.

laminated glass tempered glass

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 37.

7. Give English equivalents to the following words and word combinations and make up
sentences.

. UHHOBaIMOHHEIE U

. HesxxemaTenpHbIN

. CoBpemeHHast apXUTeKTypa
. ConHeuHEbIl CBET

. BeraepxuBath Bo3/IeHCTBHE
. ITo 06e cTropoHbI

. ManieHpk1ne 0CKOJIKH

. bonee ecrecTBeHHEINI

© o0 N o O A~ W N

. Otpaxars

10. [Ipo3pauHoe 31aHKE

8. Translate some facts the Grand Canyon Skywalk in Arizona

(USA) to learn more about the application of glass in construction.

20 mapra 2007 roaa boseioit Kanbon npeobpasuiicst 6maroaapst
HOBOMY MOCTY. AGCOJIFOTHO NMPO3pauHblii MOCT MO3BOJIAET BUIETh MPOIACTb MOl HOTAMH.
KonconbHeiii moct (cantilever bridge), Bce OCHOBHBIE JIIEMEHTHI KOTOPOTO COCTOSIT W3

JAMUHUPOBAHHOTO CTEKJA, BbICTynaer Ha 21,34 merpa Haj mponacTbio KaHboHa, Ha 1200
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METpOB BO3BBIMAsACh Haa pekoil Komopano. IllupuHa coopykeHus cocTaBisier 2,8 METpOB,
SIBJISISICH €TUHCTBEHHBIM B MUPE KOHCOJIbHBIM COOPYKEHHEM TaKHX BHYIITUTEIBHBIX Pa3MEPOB.
OcHoBHOM LEJIBIO TJ1aBHOTO
OTBETCTBEHHOT'O WH)XEHEepa Mapka
JI>koHCOHA OBUIO CO3JaHHE COOPYKCHUS,
crocoOHoTO Npeodpaszuth bomnbiioi Kanbon
U CIeTaTh ero emie 0osee YHUKaIbHBIM, YTO
MTO3BOJTHJIO OBl TIPUBJIEYH OOJIBIIE TYPHCTOB.
Her nyumero wmarepuama, 4eMm CTEKIIO,
KOTOPBIA TO3BOJIMJI OBl CO3JIaTh YYBCTBO
HeBecOMOCTH  Hajn  3emueil.  HMwMmenHo
MOATOMY AapXUTEKTOPhl U HHXKEHEpHl 0e3
COMHEHHUS OTJaNIN MpeoYTeHNnE
HCIOJIb30BAHMI0O B KOHCTPYKIUHU CTEKIIa.
JlaMmuHMpOBaHHOE CTEKJIO TOJMIMHON B 54,1
cM ObUIO U3roTOBJIeHO B [‘epmanuu u

nocraBieHo B CHIA migs  MoHTaxa.

OcHoBHBIE TpPeOOBaHMS, KOTOPBIM JIOJDKECH
COOTBETCTBOBATH MaTepHAIL:
— MaKCHMaJlbHasl TIPO3PAYHOCTb;
— CIIOCOOHOCTb BBIICPYKUBATH BETPOBBIC HATPY3KH, HAIIPABIICHHBIC BBEPX U BHH3;
— CIOCOOHOCTb BBIIEPIKUBATH HATPY3KH, CO3/IaBaEMbIC TIOCETHTEIISIMU;
— HECKOJIB3SII11asi IOBEPXHOCTh CTEKIISTHHOTO I10J1a;
— Oe3zomnacHas skciutyarauus npu temmneparype 50 C;
— CIOCOOHOCTH 00ecTeuyuTh 6€30MaCHOCTh MOCETUTENEH.
JJ1 M3rOTOBIIEHUS CTEKIITHHOTO MOCTa UCIOJIB30BANIOCH CTEKJIO C HU3KUM COJIep:KaHuEM

KEJec3a. ﬂ.]'[ﬂ OoJIbIIICH IMPOYHOCTH CTCKIIO OBLIIO 3aKaJICHO.

Source: http://art-solution.com.ua/poleznaia-informatsiia/bolshoi-kanion/

9. Find other examples of glass buildings and structures.
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MAN-MADE BUILDING MATERIALS

UNIT 4. GLASS AND METAL

4B. METAL

[AOE: 1. Read the words and learn them by heart.

copper — me/ib fusible — ctocoGHBIH MIABUTHCS
—_— cast iron — gyryn wrought iron — koBaHoe Kene30
malleable — ruracTuunsIit ductile — koBkwuii, moyrarommiics 00paboTke
harsh weather — cyposas morona ductility — koBKOCTb, MIACTUYHOCTH
to recycle — nepepabarsiBaTh circumstances — 06CToATENLCTBA

2. Before you start. Answer the questions.

1. What metals do you know?

2. What construction elements are made of metals?

3. Read and translate the text about metal and check your ideas.
Metal.

Metals are solid materials that are generally hard, malleable,

fusible, ductile, and have good electrical and thermal conductivity. There
are many different types of metal used in construction industry. Designers, architects and
builders use metal in construction and manufacturing because of its durability, resistance to all
forms of weather and all-round strength. However, the types of metals used may differ
depending on the circumstances. For example, what are the differing benefits of aluminium, steel
and copper? Where and in which circumstances would you consider using each one of these?

There are advantages to each of them depending on what look or finish you want to
achieve, or job you want the particular metal to perform.

The following three performance properties make metals essential for buildings:
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1. Due to their high strength, metals can bear high loads with less material or be used to
reinforce other materials.

2. Thanks to their high stiffness, metals can span greater distances, allowing more design
freedom.

3. Metal building products, with appropriate surface treatment, when necessary, are
weatherproof, seismic proof, corrosion resistant and immune to the harmful effects of UV rays,
ensuring a very long service life without degradation.

Metals can be recycled without
loss of quality. Metals continually

recover their original performance

4 properties, even after  multiple
non-metallic material non-metaliic material recycling. This allows them to be used
again and again for the same
application. By  contrast, the
performance characteristics of most

non-metallic materials degrade after

recycling.

metal metal

The most common metals are
iron, aluminium, copper, steel, which have their particular qualities.

Two types of iron are commonly used in construction: cast iron and wrought iron. Cast
iron is melted, poured, and moulded, and is often used in large architectural projects. Wrought
iron is highly malleable, meaning it can be heated, and re-heated, and worked into various
shapes. In fact, it gets stronger the more it’s worked. Wrought iron has a much higher tensile
strength than cast iron, making it more suitable for horizontal beams in construction.

Aluminium is also commonly used in the industry, because it is resistant to corrosion,
highly conductive and ductile, lightweight and strong. Because it is resistant to harsh weather,
the metal is used in windows, doors, etc. The metal is processed into sheets and tubes. HVAC
ducts, roofs made of aluminium are also frequently found in the building industry.

Copper has been used for a variety of purposes for thousands of years and is valued for its
conductivity, corrosion resistance, strength and ductility. People use copper to make statues.

There are more than 80 metric tons of copper in the Statue of Liberty in New York.
Sources: https://www.metalsforbuildings.eu/assets/pdf/bd5643ba39/MFB-leaflet-LR-EN.pdf

https://www.designingbuildings.co.uk/wiki/Metal_in_construction#:~:text=Metals%20are%20solid%20material %.
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pee think?

4. Answer the questions.

1. What are metals?
2. Describe the difference between cast iron and wrought iron.

3. What are the properties of aluminium?

4. Do metals lose quality after being recycled?

5. What three performance properties make metals essential for buildings?

5. Match the metals with their properties.

aluminium, copper, cast iron, wrought iron

lightweight, corrosion resistant, ductile, resistant to harsh weather, malleable,

higher tensile strength

6. Match the words to the definitions.

1. copper a. to put used objects or materials through a special process so that
they can be used again

2. cast iron b. the conditions that affect a situation, action, event, etc.

3. to recycle c. severe and unpleasant weather

4. circumstances

d. a chemical element that is a reddish-brown metal, used especially

for making wire and coins

5. harsh weather

e. to spoil or destroy the beauty or quality of something

6. to degrade

f. a type of iron that is hard, breaks easily, and is shaped in a mould

7. Translate the text about the Eiffel Tower to learn more about the

application of iron in construction.

Uctopuueckoe cobbiTue mpousomio B 1778 romy, koraa ObLI

IMOCTPOCH HepBLIfI MOCT M3 JKejle3a. Tak Hadaiaoch IIPUMCHCHHUC KCJIC3a

KaK CTPOUTCIIbBHOI'O MaTcpHraJia. U3 APYrux apXuTCKTYPHBIX MCTAJINIMUCCKUX COOpy)KeHI/Iﬁ CTOUT

BbIIeUTh DiieneBy OamHio. Ee npoekt O6bu1 papaboTan uHxkeHepoM u3 Opanuuu I'ycraBom
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DOiipenem B 1889 rony. Pemenue o crpoutenscrBe DiideneBoit OamHu NPUHUMAIOCH TSHKEINO,
TaK KaKk MHOTHE YY€HBIE TOIO BPEMEHU CUUTANIU, 4TO uepe3 20 JeT OaliHs pyXHeT OT KOPPO3UHU
MeTajuta. Didenb K TOMy BpEMEHH uMell HeMaiblii onbIT. OH MOCTPOMII PSii MOCTOB M PYTHX

COOPYKEHHUI, IUPOKO MCHOJIB3YsI IPU ITOM METALIMYECKUE KOHCTPYKIIUH.

Tem He MeHee, pelIeHrne 0 CTPOUTENbCTBE ObLIO MpuHATO. Ceifyac 3TO OJHO M3 CaMbIX
MIPOYHBIX METANIMYECKUX COOPYKEHUU B MHUpEe. DTO YHUKAIbHOE COOPYKEHHE MMEET BBICOTY
6osee 300 METpPOB M BECHUT OKOJIO 7 ThIC. TOHH. OMBIT CTPOUTEILCTBA DiideneBoil OamrHu
MCII0JIb30BAJIU B CO3/IaHUU aMEepPUKaHCKUX HEOOCKPeOOoB.

Source: http://metallurgu.ru/books/item/f00/s00/z0000007/st027.shtml

8. What other world-famous metal structures do you know? Describe them.

9. Read the text about aluminium and match each paragraph with a heading.

A. Aluminium is everywhere.
B. Corrosion resistance.

C. Conductivity.

D. Strength and malleability.

***  British English ‘ American English

aluminium ‘ aluminum
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Aluminium.

1.

Aluminium is a lightweight, high-strength material, resistant to corrosion and easily

recycled. When alloyed with other elements, it can be processed by casting, rolling or forging.
This makes it a favorite material of engineers in almost every field, from construction, rail
transport, and aviation to the electrical industry, and many more.

2.

Some aluminium alloys can be as strong as many steels, and its ductility and malleability

mean it is easy to form. Without aluminium there would be no air transport.
3.
Aluminium is highly reactive. This means that it changes chemically when it comes to

contact with certain other substances. When aluminium is exposed to oxygen, it reacts. The
result is a strong but thin oxide film on the surface of aluminium. If the film is damaged, it forms
again in most conditions. This gives aluminium excellent corrosion resistance. It also makes
aluminium easy to colour and decorate.

4.

Its high electrical conductivity — combined with its lightness and strength — mean that

aluminium is used more frequently than copper for overhead power cables. Aluminium has a

lower conductivity than copper, but engineers prefer the lower density and cost of aluminium.

Source: Oxford English for Careers. Engineering 1/ P.Astley, L. Lansford — Oxford University Press, 2017. — p. 68.

10. Discuss the questions.

1. What properties does aluminium have?
2. What property protects aluminium from corrosion?

3. In what fields of engineering is aluminium used?
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1. Read the words and learn them by heart.

carbon — yrnepox  carbon steel — yriepoaucras cranb

chromium — xpom  mild steel — Hu3koyrnepoaucras cranb

to deteriorate — yxymamaTbcst to corrode — p>xaBeTh, OABEPTraThCs ACHCTBHIO KOPPO3HH
alloy steel — nerupoBanHas cranb low alloy steel — nu3koernpoBanHas craib

tungsten — Bosbhpam high carbon steel — Beicokoyrnepoaucrast craib

cobalt — xoGansT medium carbon steel — cpenneyrnepoaucras craib

to eliminate — uckirouaTh tool steel — uncTpymeHTanpHas cranb

approximately — mpuGnusutenpHO high strength low alloy steel — Beicokonpounas

HU3KOJICTUPOBAHHAA CTAJIb

2. Before you start. Answer the questions.

1. What do you know about steel?
2. Is steel widely used in construction?

3. Read and translate the text about steel and check your ideas.
Steel.

Steel is the most widely used engineering material. Technically,

though, this well-known alloy of iron and carbon is not as simple as one
might think. Steel comes in a huge range of different grades, each with different characteristics.
For the inexperienced, it can be difficult to know there to begin.

A good place to start is with the two main types of steel. The first, carbon steels, consist
of iron and carbon, and contain no significant quantities of other metals. Carbon steel can be
divided into three main grades:
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Mild steel — the most widely used grade — is a low carbon steel which contains up to
approximately 0.3% carbon. One weakness of mild steel is that it corrodes — its surface
progressively deteriorates due to chemical reaction. The reaction takes place between the
iron in the steel and the oxygen (O) in the air, to form iron oxide.

Medium carbon steel contains between approximately 0.3% and 0.6% carbon.

High carbon steel contains between approximately 0.6% and 1.4% carbon.

The second main category of steel is alloy steels, which consist of iron, carbon and one or

more alloying metals. Specific grades of alloy steel include:

low alloy steels, which contain 90% or more iron, and up to approximately 10% of
alloying metals such as chromium, nickel, etc.

high strength low alloy steels, which contain smaller quantities of the above metals
(typically less than 2%)

stainless steels, which contain chromium as well as other metals — such as nickel — and
which do not rust.

tool steels, which are extremely hard, are used in cutting tools. They contain tungsten

and/or cobalt.

Source: https://medium.com/@hariomtmtgroup/why-it-is-still-important-to-use-structural-steel-in-

construction-projects-2263a6fcbbb?2
Steel is resistant to corrosion and general deterioration. It can be used both for exterior as

well as internal infrastructure. Compared to conventional concrete buildings, steel buildings offer

a longer lifetime and they cause less harm to the environment thanks to the resistance and



durability. Because steel buildings are usually pre-fabricated or made in sections and parts that
are assembled on the construction site, they are cheaper than conventional buildings.

Nowadays steel buildings are often appreciated for their design. In fact, the flexibility of
this material allows different forms and shapes. More than any other building material, steel has
a high strength-to-weight ratio. This means that it is easy and cheap to span large distances
elegantly eliminating columns. Thanks to this, it is easier to subdivide office- and warehouse

space.

Sources: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 30.
Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. —p. 14.

x 4. Decide if the sentences are true or false.

1. Steel is an alloy of iron and carbon.

2. Mild steel is a high carbon steel.

3. Alloy steels contain carbon.

4. Chromium and nickel are used as alloying metals in steel.

5. Low alloy steels contain more chromium than iron.

6. Steel buildings are usually pre-fabricated or made in sections and parts that are assembled on
the construction site.

7. Tungsten is added to steel to make it softer.

8. More than any other building material, steel has a low strength-to-weight ratio.

9. Steel buildings cause less harm to the environment.

10. Stainless steel is an alloy steel.

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 31.

5. Complete the sentences with words from the text.

1. Steel can be used both for the exterior and the interior of a building.

2. Steel is to corrosion, rusting and general deterioration.

3. Steel buildings have a longer compared to conventional concrete buildings.
4. Steel buildings are usually than buildings.

5. It is easy and cheap to span large elegantly.

6. By eliminating , it is easier to subdivide office and warehouse space.

Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 14.
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6. Match the words to the definitions.

1. flexibility a. when a metal becomes reddish brown because of air and water
2. alloy b. being bent easily without breaking

3. deterioration c. the period of time for which a building is expected to last

4. lifetime d. a particular level of quality that a product, material, etc. has

5. rusting e. becoming worse in quality or condition

6. grade f. a composite metal made by mixing other metals together

7. Complete the text with words from the box.

importance skyscrapers locations
recently commercial green
consists of option various

Structural steel.

Steel has been used in construction since the first ! were built in the late 19™
century. But 2 steel has become an % for smaller buildings and even
personal residences. It is considered a 4 product, because it is entirely recyclable.
In fact, a builder will be able to buy recycled steel for a new ® building or home.

Today’s global construction market ® structural steel as its primary material.
Structural steel used in commercial, industrial and residential constructions can be found in

" shapes (used for very precise angles and support structures). Their grades and
standards might differ depending upon the geographical 8: however, there is no

denying its % in the construction market worldwide.
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1. Fill in the gaps using the words in the box.

layers corrode degraded protective grains
alloy laminated glass protect wrought iron circumstances

. Brass is an of copper and zinc.

is a type of safety glass that holds together when shattered.

. Every day the environment is further by toxic wastes.

. Steel tends to faster in a salty atmosphere.

. Tiny pieces of materials are called

. Obviously we can’t deal with the problem until we know all the

The gate, as usual, was open and he parked in front of the house.

. These alloys against corrosion.

© © N o g A~ W N P

. We put on two of paint.

10. People who work with furnaces in a steel factory need to wear clothing.

2. Translate the sentences.

1. [To xuMHUYeCKOMY COCTaBY BBIJEISIOT JIETUPOBAHHYIO U YTIIEPOIUCTYIO CTalb.

2. Cranp — CIUIaB KeJie3a C yriaepoaoM.

3. 3aKkaJIeHHOE CTEKJIO TIPUMEHSIFOT ISl yCTPOMCTBA JIBEPEid, IEPEropoIoK  T.JI.

4. B snoxy CpeqHeBEKOBbsI CTallb ITUPOKO MPUMEHSIIACH IS U3TOTOBICHUS OPYKHSL.

5. XpoM MOBBIIIAET TBEPAOCTh U MPOUYHOCTH CTAIH.

6. KoBaHoe >kene30 — 3To CIiiaB kele3a ¢ OUeHb HU3KUM cojiep:kanueM yriepona (menee 0,08%)
B oTaMuue oT uyryHa (ot 2,1% 1o 4%).

7. XapakTepHOi 0COOEHHOCTHIO CTAllU SIBIISETCS €€ CIIOCOOHOCTh U3MEHSITh CBOM MEXaHUYECKHE
CBOMCTBA.

8. KoBanoe xene30 0oJibllie He MPOU3BOIUTCS B IPOMBILIIIEHHBIX MaciITadax.
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9. CoBpeMeHHOE CTEKJIO OuYeHb 0Oe30macHOe€ M IMPOYHOE. DTO JOCTUTACTCS MPU TMOMOIIU
CIICIINAJIBbHBIX TEXHOJIOTHH.
10. B Hauaye mponioro Beka alfOMUHUN MMPAKTUYECKH HE MCIIOIH30BAJICS B CTPOUTEIHCTBE, TaK

Kak ObLT CIIMIIIKOM J0OPOIruM METAJIJIOM U HE BBIITYCKAJICA B JOCTATOYHBIX o0beMax.

3. Here are some words but the letters are mixed up. Fill in the table.

Letters Correct word Translation

gowruht inor

tccuanmirsces

dioreaterte

fucnrae

ciuohrmm

tegsuntn

Imeaballe

tnnsarparet

© © N o g & W e

ylaer

4. Compile as many words as you can with the letters of the word.

TRANSPARENT
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fluid — xxuaxocts

to cure — 3aTBepeBaTh

to drain waste — cimBaThs OTXOIBI
polyimide — moauumug

epOoXy resin — SIoKCHIHAast CMOJIa
municipal water — BogonpoBoiHast Bojaa
engineering plastics —
KOHCTPYKIIMOHHBIHN TIACTHK

corrosive fluid — xxunxocTs,
BBI3BIBAIOIIAS. KOPPO3HIO

adhesive — BshkyIee BeIeCTBO

1. Read the words and learn them by heart.

compounds — coeTMHEHHUS, CIIOXKHBIE BEIICCTBA

thermoplastic — repmorutact

elastomer — aactomep

plastic foam — nenoriact

versatile — MHOTO (D YHKIIMOHATBHBIH

electrical wiring — samexTpryeckast mpoBoOAKa
thermosetting plastics — peakrormacr,
TEPMOPEAKTUBHBIN TJIACTHK

chemical resistance — ycToW4MBOCTh K XUMUIECKOMY

BO3CHCTBHUIO

2. Before you start. Answer the questions.

1. What do you know about polymers?

2. How are polymers used in construction?

3. Read the text and about polymers and check your ideas.

Polymers.

Polymers are usually called by their common name, plastic. But

what, exactly, is a polymer or plastic?

Polymers are compounds made up of several elements that are chemically bound. Most

compounds consist of large numbers of tiny molecules, which contain just a few atoms. For
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example, a water molecule — H>O — contains two hydrogen atoms and one oxygen atom. But the
molecules of polymers contain huge number of atoms, joined together in long chains.
Most of the polymers used in industry are not natural, but synthetic. The term ‘plastic’ is
generally used to refer to synthetic polymers — in other words, those that are man-made.
Synthetic polymers can be divided into two main categories:
Thermoplastics can be melted be heat, and formed in shaped containers called moulds.
After the liquid plastic has cooled, it sets to form a solid material. A thermoplastic is a type of
plastic that can be heated and moulded numerous times. Examples of thermoplastics that are
common in engineering include:
e Polycarbonate — used to make strong, transparent panels;
e PVC (polyvinylchloride) is the plastic which has seen the most rapid growth in recent
times in industry. PVC is often used in piping systems because of its good chemical
resistance to corrosive fluids. PVC pipes are used for a great number of applications: to

drain waste, for natural gas distribution, for electrical and communications wiring, for

v
' ' ' ! o
' ( r e
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municipal water.

Thermosetting plastics, also called

thermosets, can be heated and moulded like
thermoplastics. They may also be mixed
from cold ingredients. However, during

cooling or mixing, a chemical reaction

/’ (
o
“(’ ’b '(,

Source: https://theconstructor.org/building/plastics-

occurs, causing thermosets to cure. This
means they set permanently, and cannot be
moulded again. Examples of thermosets
construction-material/12438/
used in engineering are:
e epoxy resins — used in very strong adhesives;
e polyimides — strong and flexible, used as insulators in some electric cables.

Two more categories of polymer are engineering plastics and elastomers. Engineering
plastics are mostly thermoplastics that are especially strong. Elastomers are very elastic polymers
which can be stretched by force to at least twice their original length, and can return to their
original length when the force is removed.

Plastic products offer a number of ecological advantages: they save resources, have a low

maintenance cost and can be recycled. Furthermore, they contribute to save energy (plastic
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foams are used for thermal insulation in many applications). Plastic is also useful for noise
protection and insulation.

The main fields of application of these materials are pipes, wall covering, flooring (both
in houses and in public areas) and window frames (made of PVC). As it is entirely man-made,
plastic is extremely versatile. Improvements made through research have increased its

acceptance among designers and contractors.

Sources: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 34.
Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. —p. 16.

4. Answer the questions.

. What is a polymer?

. How can plastic save energy?

. What is plastic insulation useful for?

. What are the main fields of application of plastic?

. What does PVC stand for?

. What is the application of PVC pipes?

. What categories can synthetic polymers be divided into?

. Describe the difference between thermoplastics and thermosets.

© 0 N o o B~ W N e

. What polymers are called elastomers?

10. What are the advantages offered by plastic products?

5. Choose the correct answer.

1. Plastic products save

pee think?

a) industry;

b) materials;

C) resources.
2. Plastic insulation is also useful for protection.
a) recycled;
b) resources;

C) noise.

3. PVC is the plastic whose use has grown more
a) recently;

b) slowly;
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C) primary.

4. The
a) alternative;
b) main;

C) useless.

5. PVC has good
a) physical;

b) public;

c) chemical.

fields of application of these materials are in flooring.

resistance to corrosive fluids.

6. PVC pipes are used for gas distribution.

a) natural;

b) chemical,

C) piping.

Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 16.

6. Match the words to the definitions.

1. versatile a. a substance that flows and is not solid

2. polymer b. unwanted materials or substances that are left after you have used
something

3. adhesive c. a chemical substance consisting of large molecules made from many
smaller and simpler molecules

4. fluid d. the smallest unit into which any substance can be divided without
losing its own chemical nature, usually consisting of two or more
atoms

5. piping e. to become bigger or longer when you pull a material and then return
to its original shape when you stop

6. molecule f. a substance such as glue that you use to stick two things together

7. waste g. several pipes, or a system of pipes, used to send liquid or gas in or

out of a building

8. to stretch

h. having many different uses
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7. Read the extract describing a plastic panel manufacturing process. Then decide whether

the sentences below are true of false, and correct the false sentences.

By this stage of the process, the plastic is solid, and has fully cooled. Selected panels can
now undergo quality-control testing, to check they are strong enough to cope with the tough
conditions they will be exposed to in use. Tests include tensile testing, where narrow lengths of
panel are subjected to high tension loads to check they do not stretch of fracture. More tests are
carried out to check the panels’ resistance to impacts. Any products that fail the tests are returned

to the beginning of the production process, melted down, and their material is reused.

1. The plastic was heated earlier in the process.

2. The plastic has now set.

3. The plastic is now liquid.

4. To pass one of the tests, the plastic must be an elastomer.
5. The material is a thermosetting plastic.

6. The material is a thermoplastic.

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 35.

8. Translate the text to learn more about the application of polymers
in construction.

CrpoutenbHasi HMHIYCTpUS OTHOCUTCS K Hambojee KpYIHBIM

HOTpe6I/ITeJ'I${M CUHTCTUYCCKUX IIOJITUMEPOB. HOBTOMy IIPUMEHECHUEC
IIOJIMMEPOB B CTPOUTECIIBCTBEC YBCIIMUUBACTCA U3 I'0Jia B I'OJ.

Hcnons3oBanne MOJIMMEPHBIX MAaTEPHUAIIOB B CTPOUTEIBCTBC UMECT TaKUEC IIPCUMYIICCTBA
KaK COKpall€HHUC pacxodoB, YCTOﬁQHBOCTL K KOppO3uH, H30JIALUOHHBLIC CBOMCTBA H Ap. B
OOIBIIMHCTBE CJIydacB, IOJIMUMCPHBIC MaTCpUaJIbl YCTOﬁqHBLI K KHCIIOTaM W JOpYruM
XUMHUYCCKUM pCarcHTam. Onu He Tpe6y10T HOHOHHHTCHBHOﬁ 3alIUThI IMOBEPXHOCTU U MOT'YT
OBITE OKpalICHbl B Pa3HLIC ILBCTA. IImacTmaccel J1erko nepepa6aTL1BaIOTc51 B CTPOUTCIIBHBIC
U3 OCIINAA.

Ho H606XO,Z[I/IMO YYUTBIBATD U UX HEAOCTATKH, K IMPUMCEPY, HCKOTOPBIC INIACTUYCCKUC
MacChl HMMEIOT CHOCOOHOCTH BBIICIAATh B OKPYKAKOIIYIO CpEAy BpPCIHBIC BCIICCTBA. Ilon
JIECTBUEM COJHEYHBIX nyqeﬁ, MOBBIIIEHHO TEMIICPATYPbI (I)I/I3I/IKO'M6X3.HI/I‘ICCKI/IX CBOMCTBA

IJ1aCTMAaCChl YXYAIIAtOTCA.

Source: http://www.hintfox.com/article/primenenie-polimerov-v-stroitelstve.html
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9. Read the text about amazing use of plastic and answer the questions.

Did you know that people also build
structures under the ocean? The Poseidon
Undersea Resort in Fiji is a hotel 12 meters
under the ocean. It’s made of very strong metal
and plastic. The windows are made of special,
clear plastic, so people can see fish and other
ocean animals from the hotel. To get to the
hotel, you travel by submarine!

The 02, in London in the United
Kingdom is a dome. It was built for the
millennium, the year 2000. The roof is made of
a special plastic and glass material. It’s 365
meters wide — one meter for every day of the

year. It has also 12 support towers — one tower

for every month of the year.

Source: https://sportsvenuebusiness.com

1. Where is the Poseidon Undersea Resort?

2. How do you get to the Poseidon Undersea Resort?
3. What is made of a special plastic?

4. What is the 02?

5. How wide is the roof of the 02?
Source: Oxford Read and Discover. Super Structures. — Oxford University Press, 2010. — pp. 14, 18.

10. Circle the correct words.

1. To get to the Poseidon Undersea Resort, you travel by car/submarine.
2. The O2 is in London/Manchester.

3. People can see fish/the mountains from the Poseidon Undersea Resort.

4. The 02 was built for the Olympics/millennium.

11. What other engineering wonders are made using plastic? Make a presentation on this

topic.
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1. Fill in the gaps using the words in the box.

materials rust fluids adhesive
approximately transparent synthetic transported
1. Potentially, plastics do not or need regular re-painting.
2. These tanks are used for storing such as oil and petrol.
3. The light weight of plastics enables them to be easily and moved on site.

4. PVC can be manufactured in a variety of colours or can be

5. , also known as glue, cement, is any non-metallic substance applied to one or both
surfaces of two separate items that binds them together and resists their separation.

6. In the United Kingdom 500,000 tonnes of PVVC are produced each year.

7. Thermosets also present an increased utilisation as reinforcing and structural

8. Thermoplastics and thermosets are polymers.

2. Translate the sentences.

1. Ilo oOTHOmIEHHIO K HarpeBy MOJMMEpbl MOAPA3ACIAT Ha TEPMOIUIACTUYHBIE W
TEPMOPEAKTUBHBIE.

2. YesloBeK 1aBHO UCHOJIb3YeT MPUPOAHBIE NOJUMEPHbIE MaTEPHUAJIbl B CBOEH KU3HU.

3. IIpoMbIlIIEHHOE TPOM3BOACTBO MIOJMMEPOB HA4YaJ0Ch B Hayajle XX Beka.

4. DnacToMepsl — 3TO NOJIMMEPHI, 00J1a/1at0IIHe BBICOKOIIACTUYHBIMU CBOMCTBAMH.

5. Hayka o monmmMepax craja pa3BHUBaThCS KaK CaMOCTOSIT€NbHAas 00JacTh 3HAHUS K Hadaly
Bropoii MupoBOii BOWHBI.

6. I[Tpou3BOACTBO CHHTETHYECKHX MOJMMEPOB Hauanoch B 1906 roay, koraa Jleo bakenann (Leo
Baekeland) 3anarenToBan Tak HazsiBaeMyro OakenutoByro (Bakelite) cmoy.

7. MHorue MOJIMMEPDbI, TAKUEC KAaK 3IIOKCUJIHBIC CMOJIbI, CKJIOHHBI K BOCIIJIAMCHCHUIO.
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3. Read the extract from a leaflet sponsored by the plastics industry. Choose a heading for

each paragraph. There is one you do not need.

a) An important new use of plastic. d) New life of old plastic?
b) Plastic and the environment. e) Physical qualities.
c) A history of plastic.

1.

Though natural rubber was used as early as 1600 BC and significant developments were
made in the early nineteenth century, it was the development of plastics during the twentieth
century which really revolutionized the world.

2.

Its uniquely versatile properties — its strength, the fact that it can be made either flexible,

as in shoes or watchstraps, or rigid, as in tables or chairs, and its lightweight and water-resistant
— mean that plastic has already replaced many traditional materials such as wood, metal, ceramic.
The world must have been a very different place before plastic.

3.

A recent development which is likely to revolutionize manufacturing is 3D printing.

Plastic is built up, layer on layer, to create complex solid objects.
4.

Recycled plastic is now being used in very creative ways, too. In Taiwan, plastic bottles

were used to build ECOARK exhibition centre, while in Bangalore, India, a new, longer-lasting
more durable road surface has been laid using around 10% of the city’s waste plastic. This will

cut the need for road repairs.
Source: Navigate. Advanced. Coursebook. — Oxford University Press, 2016. — p. 76.

4. Match the words in the leaflet to the definitions.
1. doesn’t let water through easily

. not heavy
. able to bend

. having many different uses

. likely to last a long time

o o1 A WDN

. difficult to move or bend

Source: Navigate. Advanced. Coursebook. — Oxford University Press, 2016. — p. 76.
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5. Complete the crossword.

. A shorter name for polyvinylchloride.
. Used for forming melted plastic.

. A group of atoms.

. A 'long chain of atoms.

. To set permanently.

. A very elastic polymer.

. A plastic that sets permanently.

. Polyimides are used as insulators in some electric

© 00 N o O B~ W DN e

. A very strong thermoset resin.
10. Not natural.

11. Particles that form molecules.
12. Another word for ‘not natural’.

13. Plastic products contribute to save

10

12

11

13
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to saw — nuIuTH

board — nocka

Cross section — mormepeyHoe ceueHue
plywood — ¢panepa

engineered wood — o6paboTaHHas
JAPEBECHHA, KOMIIO3UTHAA APEBCCHUHA
particle board (chipboard) — JICIT
(IpeBecHO-CTpYKeuHas TUINTA)
medium-density fibreboard —
APCBECHO-BOJIOKHUCTAS IIJIMTA

CpelHEH IJIOTHOCTH

1. Read the words and learn them by heart.

solid wood — maccuBHast IpeBecuHa

sawmill — meconmnka

structural timber — crpouTenbHBIN JIecoMaTepra
stress-graded — copTHpOBaHHBIH 1O MPOYHOCTH

rough sawn timber — guepHoBoii IIOMaTepua (He
TIOIBEPTaBIINICS JTOTIOJTHUTEIbHON 00paboTKe)
orientated strand board — opueHTHpOBaHHASI CTPYKEUHAS
mnta, mta OSB

glue-laminated sections (glulams) — kieensrit Opyc,

KJI€CHas1 Ape€BECHHA

2. Before you start. Answer the questions.

1. What properties of wood do you know?

2. Is wood widely used in construction in your country?

ideas.

3. Read and translate the text about wood and timber and check your

Wood and timber.

In engineering, wood can be categorized as:

¢ solid wood — wood that has been sawn into specific shapes and sizes, but whose natural

structure remains intact;
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engineered wood — made by bonding (sticking together) layers of solid wood, or by
mixing quantities of wood particles and bonding them with resin.
In industry, wood is often referred to as timber (BrE) or lumber (AmE).

Solid structural timber is wood intended to support loads in a structure. Generally, timber

IS cut to the required section — the width and depth that determine its cross section — at a sawmill,

where a range of section sizes are produced.
Timber from sawmills is generally supplied in
rough-sawn sections. This refers to the surface
texture produced by sawing timber in a circular
saw. If the timber needs to have a smooth
finish — for example, because it will be visible
in the structure — it can subsequently be planed

to smooth its surface.

structural timber must be stress-graded. This

Because the strength of wood varies,

Source: https://www.vectorstock.com/royalty-free-

means its strength is tested in order to give it a vector/cartoon-timber-wood-log-and-trunk-stump-and-

vector-23665501

stress grade — a standard strength value which

an engineer can use for design calculations. Timber can be mechanically stress-graded, where its

strength is checked by machine. It can also be visually stress-graded, where the wood is

examined by an inspector who looks for potential weaknesses.

Engineered wood includes:

cheap, low-strength boards, such as particle board (often called chipboard) and medium-
density fibreboard (MDF)

stronger boards suitable for structural use — primarily orientated strand board (OSB),
which is made from strands of wood bonded with resin, and plywood, which consists of
several layers of solid wood.

glue-laminated sections — sometimes called glulams — which can be used as major

structural elements, such as beams in large buildings.

Source: Professional English in Use. Engineering. — Cambridge University Press, 2009. — p. 40.

4. \Write correct sentences.

1. Structural timber is wood which function is to dig loads in a structure.
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2.

Engineered wood is a type of wood that has been sawn into specific shapes and sizes, but

whose natural structure remains intact.

3.

As a rule timber is cut to the required section (the width and depth that determine its cross

section) at a windmill.

4.

In engineering, wood can be categorized as artificial wood and engineering lumber.

. Generally, structural timber must be weight-graded.

. Timber can be visually stress-graded, where its strength is checked by machine.

. Plywood is a type of cheap, low-strength board.

. Chipboard, orientated strand board, glulams are examples of solid wood.

1.
2.
3.

. Complete the sentences below using words and expressions from the text.

Wood cut in a circular saw is called timber.
After timber is tested for strengths and weaknesses, it is given a

When timber is inspected by a person who looks for weaknesses, it is stress-

graded.

4.

When timber is inspected by a machine which tests its strength, it is stress-

graded.

6.

Give English equivalents to the following words and word combinations and make up

sentences.

1.
2.
3.
4.
5.

ITpoMBbIIIIEHHOCTD
Huskonpounslii
Onpenenarsb
Onpenenennslie GopMbl

[Mupuna
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6. JIpeBecHbIE YaCTUIIBI

7. OcraBaThCsi B HEU3MEHHOM BH/JIC
8. BeiepxuBath Harpy3Ky

9. BrociieicTBuM, B JajdbHEHIIIEM
10. BuauMelii, 3aMeTHBIN

11. Tpebyemsbrlii, HEOOXOAMMBII

12. DnemMeHTBI KOHCTPYKIIUT

7. Read the text about timber framing and find out its advantages. Complete the text with

words from the box.

techniques structures outside
dimensions materials advantages
stone quickly elegant

Timber Framing. Advantages.

Timber framed ! use

fewer, larger timbers with 2
from 15 to 30 cm. Timber-framed
construction  offers a lot of
5. It is kind to the
environment (when the wood used is

taken from sustainable forests) and the

framescan beputup ___ “ lts Source https://compoundsecurltyspemIlsts co. uk/tlmber frame—
design is ® and simple, and construction/
also both practical and adaptable. It can give a house character, both inside and °,

Thanks to its strength, large open spaces can be created, something which is not so easy to obtain
with other . It is very versatile, so timber-framed houses can also be clad with

8 or brick. This offers two more advantages: the house can blend in with the
surrounding area (both urban and rural) and it is very energy-efficient. Timber is also cheaper

than other 9
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8. Read about the disadvantages of timber frame and comment on the following points:
e sound
o fire
e water
e environmental impact

e strength
Timber Framing. Disadvantages.

There are several advantages to timber frame construction, but there are also
disadvantages that you should be aware of before deciding if it meets your needs.

Wood is a porous and very combustible material, susceptible to water, fire and bugs.
Water can be absorbed into the material, causing it to rot and mould, which can compromise the
strength and cause adverse health effects. This can be a major problem in humid climates. Wood
is also very flammable, which makes the material a fire hazard. Ants and termites eat wood
framing, with serious effects on the strength of the construction.

Logging for timber framing can have a major environmental impact. Producing boards
and beams for timber frame construction requires cutting down trees. Large, old-growth forests
are sometimes clear cut to produce wood for timber construction, which can lead to other
problems such as soil erosion and destruction of wildlife habitats.

Wood is an excellent transmitter of sound waves so any noise inside or outside is easily
heard throughout the home. This can be a major problem if there are several people living in the
house or if it is located near a noisy street as sounds are transmitted very clearly.

Timber frames are quite strong up and down, but not as strong as other materials
horizontally. So, if your building design has a large room with a long span, it will be difficult for
timber frame construction to handle the weight. You may need to have a post in the middle to

absorb some of the weight.
Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012, — p. 11.

79



9. Translate the text to learn more about the application of wood in
construction.

JInsi  M3roTOBIIEHHS WHMKEHEPHBIX COOPYKCHMM U U3JEIHI

JPEeBECHHA HUCIOJB3yeTCs ¢ JaBHUX BpeMeH. K mpumepy, w3 3TOro

MaTepuaiia ObLI M3roTOBJIIEH MOCT uepe3 peky Tubp (Tiber) B JpeeHem Pume, B KOTOpOM He
OBLTO 371eMEeHTOB W3 MeTauia. OH ObUT TOCTpOoeH B 614 TOMy 70 H.3. ¥ IPOCTOST HA CBOEM MECTe
24 roma! JlpeBecwHa sIBiSIETCS aOCOJIOTHO BO300HOBIISIEMBIM pPECYpCcOM, YTO JIelaeT ee
VHUBEPCATBHBIM CHIPbEM I CO3JIaHWsS MHOTHUX BHIOB wm3aenuii. HecMoTps Ha HH3KYIO

IJIOTHOCTb, APCBCCHHA 06J1a11aeT BBICOKOH IMPOYHOCTBIO. OTO MO3BOJIICT HUCIHOJIL30BaTh €€ B

N3rorosnenue, TpaHCIOPTUPOBKA U MOHTAX
CTPOUTENBHBIX JIEPEBSHHBIX JeTajeil  TpeOyroT
MUHHMAaJbHOTO Pacxo/ia SHEPTHH, & COOTBETCTBEHHO
Y MUHUMAaJIbHBIX MaTepUaJIbHbIX 3aTparT.

JlepeBsiHHBIE MOCTPOMKH  JIETKO  MOKHO
U3MEHHUTh, [EpPECTPOUTh, WJIH pazodpaTh Ha
OTJIeIbHBIE I€TANIH.

MoHnTax JIEPEBSIHHBIX KOHCTPYKIUH

NPOU3BOJNTCS OYEHb OBICTPO. A pacXoasl Ha
coszaanue GyHIaMeHTa O/ AEPEBIHHYIO ITOCTPOIKY Source: https://i.pinimg.com/
SIBJISIOTCSI MUHUMAJIbHBIMU.

Ucxons W3 BCeX OTHX TOJOKHTENBbHBIX KAauecTB, IPUMEHEHHE JPEBECHHBI B
CTPOUTENLCTBE BechMa IIMPOKo. M3 Hee NeNaroT Kak Liejble COOPYKEHHs, TaK M OTIeIbHbIE
51€MEHTBI (HOJbI, CTEHbI, JECTHHIbI). MOKHO HCIOJIB30BaTh APEBECHHY M KaK OTIEIOYHbIA

Marepual sl CTCH, IIOTOJIKOB U ITOJIOB.

Source: http://zembr.ru/index.php/stati/stroitelstvo/353-drevesina-v-stroitelstve
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NATURAL BUILDING MATERIALS

UNIT 6. TRADITIONAL BUILDING MATERIALS

6B. BAMBOO

[AOE: 1. Read the words and learn them by heart.

to tackle — pemartp Prone — CKJIOHHBIN, 1TOIBEPKCHHBIN
—_— abundance — uzo0unue, to withstand — BeiIepkUBaTh (IEHCTBHE YeEro-
H30BITOK 1160)

shrinkage — cxxarue, cokpariieHue, mepecbixaniue — suspension bridge — moasecHoit Mmoct

appropriate — HeoOX0IMMBIiA, COOTBETCTBYIOIIMI  t0 decay — pa3smararhCsi, pa3pymarbcs

2. Before you start. Answer the questions.

1. What do you know about bamboo?

2. How is bamboo used in construction?

3. Read and translate the text about bamboo and check your ideas.
Bamboo.

Bamboo as a building material has high compressive strength and

low weight. It has been one of the most used building materials as support
for concrete, especially in those locations where it is found in abundance. Bamboo is used for the
construction of scaffolding, bridges and structures, houses.

Bamboos are one of the fastest-growing plants in the world and their growth is three
times faster than most other species of plants. They are renewable and extremely versatile
resource with multi-purpose usage.

Bamboo is conventionally associated with the region of Southeast Asia and South
America where climate is best suitable for its cultivation. In many countries, bamboo is used to

hold up suspension bridges.
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There is very limited use of bamboo as foundation material because when in contact with
moisture it decays fast. However, this issue can be tackled to quite an extent though proper
treatment using appropriate chemicals.

Bamboo is extensively used for construction of walls and partitions. Posts and beams are
the main elements which provide structural framework for walls. They are positioned in a way to
be able to withstand forces of nature. An infill is used between framing elements to add strength
and stability to the walls.

Bamboo is one of the best roofing materials. It is a proven shield against forces of nature
or animals, moreover, bamboo is considerably light weighted which makes it easy to install.

Advantages of Bamboo as a Building Material

1.  Tensile  strength: ‘
Bamboo has higher tensile
strength than steel.

2. Fire Resistance:
Capability of bamboo to resist

fire is wvery high and it can

withstand temperature up to 4000
C. This is due to the presence of

high value of silicate acid and

water.

Source: https://cceonlinenews.com/2017/09/09/kenya-urged-to-adopt-
sustainable-building-materials/

3. Elasticity: Bamboo is
widely preferred in earthquake prone regions due to its elastic features.

4. Weight of bamboo: Bamboos due to their low weight are easily displaced or installed
making it very easy for transportation and construction.

5. Unlike other building materials like cement, bamboo poses no danger to health.

6. They are cost effective and easy to use.

Disadvantages of Bamboo

1. Shrinkage: Bamboo shrinks much greater than any other type of timber especially
when it loses water.

2. Durability: Bamboo should be sufficiently treated against insect attack before being
utilized for building purposes.

3. Structural reliability of bamboo is questionable.

Source: https://theconstructor.org/building/bamboo-as-a-building-material-uses-advantages/14838/
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4. Answer the questions.

oze think? 1. Is bamboo a renewable material?

2. Is it easy or difficult to install a bamboo roof?
3. Does bamboo pose any danger to health??

4. Describe the advantages of bamboo as a building material.

5. What are the disadvantages of bamboo?

x 5. Decide if the sentences are true or false.

. Bamboo is cost effective and easy to use.

. Bamboo has low compressive strength and low weight.

. Bamboos are one of the fastest-growing plants in the world.

. Bamboo is widely used as foundation material.

. Bamboo has lower tensile strength than steel.

. Bamboo is fire resistant.

. Bamboo is conventionally associated with the region of Southeast Europe and North America.

. Bamboo shrinks more than any other type of timber.

© 00 N o o A W N

. Bamboo is widely used in earthquake prone regions.

10. Bamboo is used for construction of walls and partitions.

6. Give English equivalents to the following words and word combinations and make up

sentences.

. Pernonsl, noBep>KeHHbIC 3€MIICTPSICECHUIO
. HagexxHnoctob

. HeogHo3HauHbIi, COMHUTEIBHBIN

. B u3o0umnn

. Bo3o0OHOBIISIEMBIiT

. Pemmate Bompoc

. OrpaHM4eHHOE HUCTIOIb30BAHUE

. [Tonp3yromuiics npeanoYTeEHuEM

O© 0O N & »n B~ W DN P

. [IpupoHas cTuxus

10. He mpeacTaBisiTh OMAacHOCTH
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11. IIpocToii B UCTIOIB30BaHUU

12. KpoBenbHbIe MaTepUalIbl

7. Match the words to the definitions.

1. shrinkage a. a large quantity of something

2. to decay b. a reduction in the size of something, or the process of becoming
smaller

3. prone c. likely to experience a particular problem more often than is usual

4. questionable

d. a system or method for carrying passengers or goods from one place

to another

5. abundance

e. a bridge that has no supports under it, but is hung from strong steel

ropes fixed to towers

6. scaffolding

f. to be slowly destroyed by a natural chemical process, or to make

something do this

7. transportation

g. a set of poles and boards that are built into a structure for workers to

stand on when they are working on the outside of a building

8. suspension bridge

h. not certain, or wrong in some way

8. Read the article about myths in the use of bamboo for construction. Complete the text

with words from the box.

earthquakes

chemicals

absorbs

surrounding steel
dry environment
to ensure principles

Common myths and misconceptions in the use of bamboo for construction.

There are a number of common myths and misconceptions ! the use of

bamboo for construction.

Myth 1. Bamboo only needs to be treated to protect it from decay.

Bamboo needs to be kept 2 in order to protect it from rot, and many existing

bamboo structures are showing signs of rot because they did not follow the 3 of

durability by design.

Myth 2: Bamboo performs well in earthquakes because it 4 energy.
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Bamboo structures are primarily good in ® because they tend to be light.
Joints in bamboo buildings are able to absorb some energy.
Myth 3: Bamboo can be used as a replacement for ® in reinforcement.
In reality, bamboo does not function well as a replacement for steel in concrete.
" a proper connection between the bamboo and the concrete, one needs to use
expensive 8to form the bond, which are bad for the ®. Concrete is unable
to protect the bamboo from termite attack.

9. Translate the text to learn more about the application of bamboo
in construction.

bamOyk — oOueHb NpaKkTUYHBIA CTPOUTENbHBIA Marepuan. OH

JIerKuil, MpoyHbId, rHOKuM, ObicTpo pacrteT. [loaTomMy B cTpaHax, B
KOTOpBhIX pacTaeT 0aMOyK, OH y)K€ MHOr0 BEKOB HCHOJb3yeTCs B KaueCTBE OCHOBHOTO
CTPOMTENBHOTO Marepuana. /JJomMa, BO3BEIEHHBIE U3 ITOr0 TPOIMYECKOTO PACTEHHUs, CIIOCOOHBI

BBIJIEP/KATH CEPbE3HBIE PUPOIHBIE KaTAKIN3MBbL. B ciydae 3emiieTpsiceHni, iyHaMu ¥ IPOYUX

< 3 .2_‘,’

CTUXMUHBIX O€JCTBHMM, JoMa u3 OamOyka, Kak

MPaBUJIO, MIPOCTO CrUOAIOTCS, HO HE Pa3pyLIAlOTCS;
U Jaxe eclId JOM pPYXHET OT CHUJIBHOIO
packauMBaHHs, TO HE MPUYMHUT CMEPTEIbHBIX
YBEUMI M3-3a JIETKOCTU MaTepuaina. B mociennee
BpeMsi MHOTHE apXUTEKTOPbl OOpaTWUIM BHUMAaHHE
Ha 9TOT TpamuuuoHHbli it KOro-BocTtouHoi
A3UM CTPOUTENBHBIM MaTepual U MPOEKTUPYIOT
(aHTacTUYECKUE MOCTHI U IOMA.
bamOyk, ycTOMYUBBII 1 BO3OOHOBIISIEMBIiA

MaTtepuai, TPaJAULMOHHO HCIOIb30BANICA A CTPOUTEIbCTBA KWibs Ha TaiiBaHe, HO cTan
HCII0JIb30BAThCA PEXE C MPUXOJIOM COBPEMEHHBIX CTPOMTEIbHBIX MaTepuanoB. Kommnanus Zuo
Studio cmpoekTupoBania MaBUIBOH, YTOOBI MPOJEMOHCTPUPOBATH IMOTEHIIMAN MaTepuaia B
KauecTBE BO3BpalleHUs K OoJieeé HU3KOYIJIEPOJUCTOMY CTPOUTENLCTBY. “Mbl BepuM B
YHUBEPCATHHOCTh U OOJBIINE BO3MOXXHOCTH, KOTOpble 0aMOyK MOKET NpPeIOKHUTh s
CO3JaHUs TPOCTPAHCTBA, KOTOPOE CIOCOOHO OOBACHUTH JIOASM, 4YTO Takoe OaMOyKoBas

KOHCTPYKIHA U pACIHUPUTDH UX BI/IZ[eHI/IC”, — CKa3aJiu aBTOPBLI.

Source: https://www.architime.ru/specarch/top_10_bamboo_houses/bamboo.html
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NATURAL BUILDING MATERIALS

UNIT 6. TRADITIONAL BUILDING MATERIALS

6C. STONE

[AOE: 1. Read the words and learn them by heart.

— fence — 3a6op cladding — o6muI0BKa, HaHECEHHE TOKPBITHS

_E acid — xucnora metamorphic rock — metamopduueckast ropHast mopojia
remainder — ocraTtok sedimentary rock — ocamounas mopoaa
mankind — geoBevyecTBO to precipitate — BeIIEIATH OCAIOK
quartz — kBapu stone quarry — kaMmeHHbIA Kapbep
quartzitic sandstone — dolomite — goOMUT (M3BECTHSIK ¢ OOJIBIIUM
KBapIUTOBUIHBIN MECUaHHK COJICPIKAHUEM YTJIEKHUCIIOTO MarHHsl)

2. Before you start. Answer the questions.

1. What do you know about stones?
2. What stones are used in construction in your country?

3. Is stone a sustainable building material?

3. Read and translate the text about stone and check your ideas.
Stone.

Stone walls are one of the oldest construction methods known to

mankind. The first stone walls were made laying up stones without any
mortar. With this method stones are held together by gravity. These walls are usually larger at
the base. In Ireland and north-eastern UK counties this kind of wall was made by farmers to
create fences. It was quite a long and labour-intensive method, but with no costs. When cement
appeared, the first mortared stone walls were created, where cement paste fills the gaps between

the stones. The first cements were made using burnt gypsum or lime, mixed with water.
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Stone is a highly durable, low maintenance building material with high thermal mass. It is
versatile, available in many shapes, sizes, colours and textures, and can be used for floors, walls,
arches and roofs. Stone blends well with the natural landscape, and can easily be recycled for
other building purposes. There are currently over 400 building stone quarries in the UK, more
than enough to meet current demand.

Some of the common building stones which are used for different purposes are basalt,
marble, limestone, sandstone, travertine, granite, etc. Granite is used for interior surfaces, such as
walls, as well as exterior cladding, flooring, landscaping, etc. Because of the varying amounts of
quartz and other minerals, granite may have a different density, porosity, strength, and hardness,
depending on the stone. True granite has a light-gray-to-pink colour, but commercial granite can
be found in nearly any colour, ranging from somewhat uniform gray and black to brown, black,
and white combinations. All granite is very hard.

Limestone is a sedimentary rock created primarily by the decay of ancient organisms that
accumulated on seabeds and lakebeds and were compacted under pressure over time. Limestone
is 50% calcium carbonate (CaCO3), with other forms of calcium, magnesium, silica (which gives
limestone much of its hardness), and other minerals making up the remainder. Travertine,
another type of limestone, is formed above ground when CaCOs precipitates out of mineral
springs, particularly near hot springs.

Limestone has a uniform, non-
crystalline structure but is vulnerable to acids,
so when exposed to acid rain, the edges of
limestone details can get rounded over time.
There are three grades of limestone, Type |
(low density), Type Il (medium density), and
Type 111 (high density). These typically come

in white, beige, gray, pink, and other colours,

building-stone-construction-aggregate-properties/
based on mineral content. At 3 or 4 on the Mohs hardness scale, limestone is generally too soft to

be polished, and its compressive strength is less than granite’s.

Marble is a metamorphic rock formed when limestone, dolomite, and similar sedimentary
rocks are exposed to heat and pressure over time. It typically comes in white, pink, red, and gold.
It is a soft stone, similar to limestone, at about 3 or 4 on the Mohs scale. Marble is also
vulnerable to acids, so common kitchen spills can easily damage and stain the surface unless

sealed.
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Sandstone is a sedimentary rock created when sand is compacted under pressure. Calcium
carbonate, silica, and iron oxide between the grains bond them together like cement. Sandstones
that undergo additional heat and pressure become quartzitic sandstone. As with other stone,
mineral content dictates the colour of sandstone, but most are beige, brown, gray, light pink, or
red. Sandstone is very hard, at 6 or 7 on the Mohs scale (depending on mineral composition).

Sources: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 10.

http://www.sustainablebuild.co.uk/constructionstone.html

https://www.buildinggreen.com/feature/stone-original-green-building-material

4. Choose the correct answer. There may be more than one

possible answer.

pee think?

1. Marble is a
a) sedimentary rock;
b) metamorphic rock.

2. There are grades of limestone.
a) two;
b) three;

c) five.

3. Stone walls are one of the construction methods known to mankind.
a) recent;
b) oldest;

C) newest.

4. True granite has a colour.
a) dark-brown-to-white;

b) light-blue-to-pink;

c) light-gray-to-pink.

5. Travertine is a type of
a) quartzitic sandstone;
b) limestone;

¢) marble;

d) granite.
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6. Sandstones that undergo additional become quartzitic sandstone.

a) cold and pressure;
b) heat and pressure;

c) crush test.

7. Stones are available in a variety of

a) shapes;
b) sizes;
c) colours;

d) textures.

5. Match the words to the definitions.

1. remainder a. a type of rock that contains calcium

2. mankind b. to experience something that involves a change

3. limestone c. all humans considered as a group

4. cladding d. the need or desire that people have for particular goods and services
5. quarry e. the land at the bottom of the sea

6. demand f. the part of something that is left after everything else has gone or

been dealt with

7. to undergo

g. a place where large amounts of stone or sand are dug out of the

ground

8. seabed

h. a cover of hard material that protects the outside of a building

6. Give English equivalents to the following words and word combinations and make up

sentences.

~N N B~ WLWODN P

. Cpoc

. CIIMIIKOM MSTKUH

. [lonBeprarbces

. Tpynoemkuit

. Mopckoe aHo

. COI[ep)KaHI/IC MUHCPAJIBbHBIX BCHICCTB

. [Ipupoaubrii nanamadr
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8. MuHepanbHbIe HCTOYHUKH
9. Noxoxwii

10. [lepBoHavanbHO, IPEXKIE BCETO

7. What is Mohs Hardness Scale? Make a presentation on it.

8. Stonehenge is a prehistoric stone circle monument. Complete the text with words from
the box.

transported heavier mystery
weigh England elephants
cemetery sun stones
Stonehenge.
The Stonehenge stone circles are in ! People transported the first

2 to this place about 5,000 years ago. We don’t know a lot about Stonehenge. Who
built it? How did they build it? Why did they build it? It’s a 8,

People built Stonehenge with bluestones and sarsen stones. There were about 80

bluestones. They came from mountains 250 kilometres away. They are very heavy — some
4 about 4 metric tons.

The sarsen stones are
even bigger and °,
About 4,000 years ago, people

6 them from 30
Kilometres away. The biggest
sarsen stone weighs about 45

metric tons. That’s like ten
7

How did people use

Source: https://news.sky.com/story/mystery-of-where-stonehenges-giant-
stones-come-from-solved-12038846 Stonehenge? Maybe they used it

as a 8 or a place for studying the % and the stars. Maybe it was also a
temple. It’s still a special place for some people today. Every year, on June 21% lots of people go

to Stonehenge to celebrate the longest day of the year.
Source: Oxford Read and Discover. Wonders of the Past. — Oxford University Press, 2010. — pp. 4-5.
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9. Answer the questions.

1. Where did the blue stones come from?
2. How did people use Stonehenge?
3. When is the longest day at Stonehenge?

Source: Oxford Read and Discover. Wonders of the Past. — Oxford University Press, 2010. — p. 25.

10. Write the words from the box.
study cemetery mystery year

1. tells us ‘how far’

kilometre metric ton

. tells us ‘how heavy’

. tells us ‘how much time’

. Where we put people after they die

. what we do when we want to learn something

AN O B~ W N

. something that we don’t know

Source: Oxford Read and Discover. Wonders of the Past. — Oxford University Press, 2010. — p. 24.

11. Write the numbers.

45 5,000 4,000

1. People transported the first stones to Stonehenge about
2. The biggest sarsen stone weighs metric tons.
3. The blue stones came from Kilometers away.

4. There were about bluestones.

80 250

years ago.

5. People transported the sarsen stones about years ago.

Source: Oxford Read and Discover. Wonders of the Past. — Oxford University Press, 2010. — p. 25.

12. Though there is no definite evidence as to the intended purpose of Stonehenge, there are

some legends. Find the information on the internet.

91



1. Fill in the gaps using the words in the box.

suspension bridge acid fence limestone
withstand trucks prone mankind
1. Suspension bridges may be better able to earthquake movements than heavier

and more rigid bridges.

2. Another problem is pollution of roads from leaving the quarries.

3. The house was surrounded by a tall, wooden

4. If the Earth’s temperature rises, it will be a disaster for all

5. Sulfuric is mainly used in producing detergent, batteries, etc.

6. Japan tops the list of the earthquake areas.

7. The main forces in a of any type are tension in the cables and compression in the
pillars.

8. is sedimentary rock consisting essentially of carbonates.

2. Translate the sentences.

1. IIpeumymectBa 6amMOyKa JUIsl MaJO3Ta)KHOTO CTPOUTEIBCTBA — HU3KAs CTOMMOCTb, BBICOKAs
IIPOYHOCTb.

2. [TpupoaHbIi KaMEHb HCIIOJIb3YETCSl B CTPOUTENILCTBE YK€ Ha MPOTSHKEHUU ThICSUENIETHI.

3. JlpeBecuHY HUCHOJB3YIOT KakK MaTepuan Jjs CTPOUTENbCTBA JIOMOB U coopyxeHHil. OHa
YHHUBEpCallbHa, MO3TOMY MOAXOAUT IS JIF0OOT0 KIMMarta.

4. OCHOBHBIE IPEUMYILECTBA MECUAHNKA — YCTOWYMBOCTh K MOTOJHBIM M3MEHEHUSIM, BBICOKAs
MPOYHOCTb U 3KOJOTUYHOCTD.

5. ApPXHUTEKTOpPHI UCHONB3YIOT 0aMOYK B CBOMX MpPOEKTaX, ATOT MaTepHall MOKET CUUTATbCA

“sesrenon ctanpro XXI Beka™.
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6. ['paHuT — NPUPOAHBII MaTepra, UMEIOIIHMA 0COOYIO MPOYHOCTh. ITO 0O0YCIOBIECHO BBICOKUM
CoJIepKaHUEM B MOPO/ie KBapia — ot 15 10 35 nponeHToB.
7. IlepenoBbie TEXHOJIOTHH B COUYETAHUH C YHUKATBHBIMU MPUPOTHBIMHA CBOMCTBAMH JIPEBECUHBI

IMO3BOJIAIOT CO3aaBaTh U3 ACPEBa JOJTOBCUHLIC JCPCBAHHBIC KOHCTPYKIIUH.

3. Find all the words related to Unit 6 (direction of letters { and —) and give their

translation.
S| H|R | N KIA|G|IE|{M|V]|F|Y|U|Z|A|V
X|IY H M| Y H O|P|A|O|A|E|E|S|A|E]|N
D|lOjuU|S  B|E|]L/|]J PIX|D|IN|J|NJU|IRJ|A
C|E I S|IU/ CIN|IQ|P|B|RIW|K|D|C|J]|A
H U/  C/ E|/PIEIH M R|R|O|L]|F | L E| X
PIS|E|A|M|E]|S Il | O | L Il |A| T|O|N|H]|S
RIO/K| A|Y A|JA|L|P]|] FID|IR|H/|C|D|A
EIA|R|IP|IE|NIWIW|R|B|U/|] | D|L|]Y | W
C I C/M|Y | T|M|O | RIOJE|IK M| A]|P |
I Il Y| I |M|N I U A|T|O|A|E|Y|D|L]|U
PIE/Y|Q|D/ R|L|E|T|V| H|C|R|R|DJ|Y]|S
I HIN|Q | U I LIQ|E|A]O|S| K|DJ|I |W|D
TIR|E|M|A]|I N D|E|R|D | TIH|N|]O]|L
A|IQ|IUA/IRIR|Y|Z|B|S|O|F|L|A|G|]O|I
TIR|S|E|D Il M| E|N|T|A|R|Y]|I N|D|C
E|A|B|/U|N|D|A|N|]C|E | T | N | X | D] I

93



4. Compile as many words as you can with the letters of the word.

SEDIMENTARY

5. Read the text and answer the questions below.
Sustainable materials.

Due to the rise in global population and prosperity over the last few decades, one of the
consequences of this phenomenon has been the increase in volume and variety of the materials
used (such as raw materials, food, manufactured products and waste) with a consequent increase
in the transport distances. This has created a series of negative effects on the environment,
especially different kinds of pollution, leading to an ecological emergency and growing
preoccupation about health. This is why the aim of eco-design is to create buildings with low
ecological impact, where people can live in a comfortable, healthy way.

This is possible by using building materials that are traditionally considered eco-friendly
and-sustainable: timber from forests that have been certified; quickly renewable plant materials
(such as straw or bamboo); some typical traditional materials such as brick, stone, clay and cork;
non-toxic, renewable and recyclable materials (natural paints, waxes, etc.). Waste materials can

also be reused as a resource for construction purposes.

1. What has happened to population and wealth in the last few decades?
2. What has been one of the results of this?
3. What is the aim of eco-design?

4. Can you name some eco-friendly and sustainable materials you have found in the text?
Source: Flash on English for Construction / Patrizia Caruzzo. — Ell S.r.1, 2012. — p. 17.
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UNIT 7. OTHER BUILDING
MATERIALS

/A. UNUSUAL BUILDING MATERIALS

1. Complete the dialogue on using paper as a building material with the sentences from the
box.

a) It’s inexpensive and can be very strong.

b) It was a terrible catastrophe and more than 6,000 people died.

c) The shelters were cheap, strong, easy to build, and they saved lives.

d) I suppose you could say that.

e) His architecture is perfect in a disaster zone.

f) If you’re ever in New Zealand, try to visit it.

g) Here to tell us more is Sarah Hillyard, from the online magazine “Architect”.

h) So, he designed a church from paper tubes?

P = Presenter, S = Sarah

P When we think of churches and cathedrals, we think of large buildings made of stone and
glass, buildings which appear to be ancient and permanent. On today’s programme, however,
we’re going to discuss the work of a Japanese architect who builds churches and cathedrals
which are modern and temporary, and, believe it or not, made almost entirely of recycled paper.

! Hello, Sarah, and welcome to the programme.

S Hello. Thank you for inviting me.
P So, paper cathedrals? I find it hard to believe that such buildings are possible.
S Well, paper is an extremely useful building material. 2, That’s why

Tokyo-based architect Shigeru Ban started developing it as a building material back in the 1980s.
He found that paper tubing was perfect for building walls, ceilings and roofs.

P What do you mean by paper tubing?

S It’s really thick and three or four metres long. You can make a wonderful column with a
thick, long cardboard tube. And if you connect a number of tubes together, you can make the

frame of a building.
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P I see. But what’s the point of making a paper or cardboard building that isn’t going to last
all that long?
S Well, Shigeru Ban has become known as the ‘disaster architect’, and for good reason.

3. In fact, his work became famous when he came up with a solution to the

desperate need for shelters in refugee camps in the early 1990s. Refugees who have lost their
homes often don’t have enough wood to build shelters. Ban’s solution was to make shelters from

paper tubing, and it was perfect. 4,

P So, how did Shigeru Ban go from building shelters to building cathedrals?
S Well, in 1995, an enormous earthquake destroyed hundreds of buildings in the city of

Kobe in Japan. °. Ban designed many of the temporary shelters for people

made homeless by the earthquake, but he was also asked to build a church to replace the Takatori
Catholic Church because it had been so badly damaged.
P 5.

S Yes. It was called the Paper Dome, and it stood in Kobe for ten years. Then there was an
earthquake in Taiwan and the people of Kobe decided to give the Paper Dome to the people of
Taiwan. They took the Dome apart and rebuilt it in Taiwan, where you can see it today.

P How amazing. After that, every time there is a disaster, | guess people think of Ban and
ask him to help.

S "It led to his most famous design. In 2011, there was a major

earthquake in the city of Christchurch in New Zealand and its cathedral was badly damaged. Ban
was invited to build a temporary replacement, the Cardboard Cathedral. It’s over twenty metres
high and can hold seven hundred people.

P And it’s still standing?

S Oh, yes. It’s one of Christchurch’s best-loved sites. 8,

Source: Navigate. Intermediate. Workbook. — Oxford University Press, 2015. — p. 30.

2. Answer the questions.

oo think? 1. What do you think of the materials Shigeru Ban uses?

2. What are the advantages and disadvantages of using paper to
construct buildings?
3. Why has Shigeru Ban become known as the ‘disaster architect’?

4. What buildings were constructed using paper?
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3. Read the text about these buildings and the materials used in their construction. Find out

more information on these buildings.

In a village in Sweden, near the Arctic,
there is a hotel made of ice called Ice Hotel.
The hotel is open from December to April. It
has 80 rooms. There are ice sculptures in the
rooms. The beds, chairs, and tables are also
made of ice. Even the drinking glasses are
made of ice!

Some people make homes out of
unusual materials. The house above is in New
Mexico in the USA. Its walls are made of mud,
car tires, and cans! The people who live here
didn’t use these materials because they had

nothing else to use — they wanted their house to
look different!

The woman below lives in EI Salvador in Central America. She built her house from
plastic bottles because she didn’t have enough money for bricks! It took nearly two months to

collect all the bottles and three months to build the house.

Sources: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — p. 25.

Oxford Read and Discover. Super Structures. — Oxford University Press, 2010. — p. 17.

4. Read the text about eco homes and choose the correct words.

1. Using coal is bad/good for the environment.
2. Clean energy comes from the sun and the windows/wind.

3. Straw houses are cold/warm.

EcoHomes.

People are damaging the environment by using too much coal, oil, and gas for energy.
Maybe in the future all homes will be more environmentally friendly and will use clean energy
from the sun and the wind. We can save energy with homes that are insulated to stop energy
escaping through roofs, doors, or windows. The house below is made of straw inside. It’s warm
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and environmentally friendly. These houses in Iceland have roofs covered in grass because grass

is a good insulator.

Source: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — p. 25.

5. Fill in the gaps using the correct word.

1. Straw houses are environmentally
2. Clean energy comes from the
3. We can save by insulating our homes.

4. Using too much coal, oil, and gas our environment.
6. Write about homes in the future. What will they look like? What will they be made of?

7. Read the dialogue about making buildings from recycled materials and answer the

guestions.

P It takes a long time to build a house, and the end result is usually very expensive, as you
know if you’re trying to buy one. But a Chinese company has found a fantastic new way to make
houses that are cheap and take less time to build. Amy Chang is here to tell us all about them.
Amy, how are the houses made?

A Well, believe it or not, they are made by a 3D computer printer.

P A computer printer! You’re joking!

A No, I’m not. It’s true. But this computer printer is no ordinary printer. It’s absolutely
huge. The printer is 150 metres long and ten metres wide. It doesn’t print the finished house, but
it prints the different parts of it. Then, workers have to put the parts together to make the house.

P But what is the house made of? It obviously isn’t paper!
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A No, no. The house is made of concrete. But the interesting thing is that the company is
using recycled waste to make the concrete. The waste comes from building and industry and the
company needs a lot of it to make the houses. That’s why they’re going to build a hundred new
factories in China to recycle the waste.
P So the houses are green as well as cheap and easy to build. Amy, what does a printed
house look like?
A Well, these houses are much smaller than normal ones and they only have one floor. But
you can have a window if you want, and you can divide the house into two rooms. It depends on
the design, really.
P And what about the price? How much does one of these printed houses cost?
A Each one costs around 3,650 euros. But you have to go to China to buy one. Actually, the
houses aren’t really for people like you and me. They are really for people without a home.
Perhaps they are too poor to buy a house or maybe they have lost their home in a natural disaster.
The company that makes them, the WinSun Decoration Design Engineering Company, has spent
years working on the houses — and the printer.
P Well, I think it’s a great idea! Amy Chang, thank you for joining us.

Source: Navigate. Pre-Intermediate. Workbook. — Oxford University Press, 2015. — p. 30.

1. Do you like the idea of houses like these? Why/ Why not?
2. Would they be poplar in your country?

8. Make a poster. Use pictures and write about the super structures in your country.

Complete the diagram.

D (@
C4

Source: Oxford Read and Discover. Super Structures. — Oxford University Press, 2010. — p. 45.

99



1. Complete the chart.

Natural Man-made

concrete
wood
glass
stone
bottles
mud
plastic
bricks

2. Think of a wonder of the past in your country. Write notes and complete the diagram.
Then make a poster. Use pictures and write about the wonder. Display your poster.

Name of the wonder:

What's it made of? How old is it?

Source: Oxford Read and Discover. Wonders of the Past. — Oxford University Press, 2010. — p. 45.
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3. Choose the correct answer (multiple correct answers are possible).

1. It is important to choose the right building materials, because they have a big impact on

a) the environment;
b) the quality of the structure;
c) the price of the structure.

2. Concrete is made from
a) fine aggregate;

b) cement;

C) coarse aggregate;

d) water;

e) brick.

3. Some of the most important
elasticity.

a) mechanical;

b) chemical,

C) magnetic;

d) thermal.

properties of a material are strength, hardness and

4. Portland Cement is called so because the concrete made from it looked like Portland stone, a

widely-used building stone quarried on

a) the Isle of Wight;
b) the Isle of Portland;
c) the Isle of Man.

5. is the size of a man’s hand, and therefore simple to use.

a) concrete;
b) slab;

c) brick;

d) block.
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6. The strength of Is aided by placing steel rods or cables in the concrete before it
sets.

a) precast concrete;

b) high-density concrete;

c) reinforced concrete;

d) prestressed concrete.

7. A very long time ago people used to make shelters — simple places to sleep in.
a) wood;

b) plants;

c) bricks;

d) tiles.

8. One of the disadvantages of using brick is that masonry must be built on a to
prevent settling and cracking.

a) firm foundation;

b) loose foundation;

c) sand.

9. Atile can be made of
a) ceramic;

b) stone;

c) metal;

d) baked clay.

10. Laminated glass is made by laminating glass with a — in other words, making
“sandwich”, with a sheet of in the middle and sheets of glass at either side.

a) silica;

b) polymer;

c) stone;

d) wood.

11. has a much higher tensile strength, making it more suitable for horizontal beams
in construction.

a) wrought iron;
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b) cast iron.

12. Alloy steels consist of
a) iron;

b) carbon;

c) silica;

d) alloying metals.

13. Which of these metals are resistant to corrosion?
a) copper;
b) steel;

c) aluminium.

14. There are more than 80 metric tons of in the Statue of Liberty in New York.
a) steel;
b) copper;

¢) aluminium.

15. PVC (polyvinylchloride) is the example of
a) thermoplastics;

b) thermosets.

16. Plastic products
a) save resources;
b) can be recycled;

c) have a low maintenance cost.

17. — wood that has been sawn into specific shapes and sizes, but whose natural
structure remains intact.
a) engineered wood;

b) solid wood.

18. Medium-density fibreboard (MDF) and orientated strand board (OSB) are the examples of

a) engineered wood;

b) solid wood.
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19. Bamboo is extensively used for construction of
a) walls;

b) partitions;

c) foundations;

d) roof.

20. Which of these stones is not a sedimentary rock?
a) sandstone;
b) marble;

c) limestone.

21. is created by the decay of ancient organisms that accumulated on seabeds.
a) marble;

b) limestone.

4. Design an unusual home. First make notes. Then display your design.

. What shape is it?

. What is it made of?

. Does it have stairs, windows, doors, walls, a roof?
. How many rooms does it have?

. What are the rooms used for?

. How is it decorated?

~N o o AW N

. Why is it unusual?

Source: Oxford Read and Discover. Homes around the world. — Oxford University Press, 2010. — p. 53.

5. Compile as many words as you can with the letters of the word.

CONSTRUCTION
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6. Complete the crossword.

1 2
3 4
5 6
7
8
9
10
ACross Down

1. a hard block of baked clay used for building walls,
houses, etc.

4. a type of hard rock that becomes smooth when it is
polished, and is used for making buildings, statues, etc.
5. a hard, transparent material, used to make windows,
bottles, and other objects

7. a type of rock formed from sand

8. a light strong material that is produced by a chemical
process, and which can be made into different shapes
when it is soft

10. a chemical element, such as iron, or a mixture of
such elements, such as steel, that is generally hard and

strong
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2. a very hard building material made
by mixing together cement, sand,
small stones, and water

3. a hard substance that forms the
branches and trunks of trees and can
be used as a building material

6. causing little or no damage to the
environment

9. a thin, usually square or rectangular
piece of baked clay, plastic, etc. used

for covering roofs, floors, walls, etc.



SUPPLEMENTARY TEXTS FOR
READING

Text 1. How to Build a Brick Wall.

There are 11 steps in this guide to building a brick wall.

Step 1: Start your brick wall at the corners

Firstly, lay out the bricks at both ends of your wall where the pillars will start. This
should be done after any necessary foundations have been prepared. Using your string line, make
a straight guideline at brick height between the two outside bricks.

Step 2: Mix the mortar

Following this, heap five shovels full of sand and one of cement on an old board. Turn
shovel to mix to a consistent colour. Form a central hollow, pour in water and mix. Repeat for a
smooth, creamy texture that’s wet but not too loose.

Step 3: Lay the first course of bedding mortar

Next you should lay a 1-2cm mortar bed along the string line. Starting at one end, lay the
first brick and tap slightly to ‘bed in’. ‘Butter up’ one end of the next brick with mortar and abut
it to the first. Repeat using string line as a guide.

Step 4: Create the brick pillars

At the point where you want your pillars to start, place a brick side-on to the end of the
wall. As you build up the wall, each consecutive course of pillar bricks must be laid in the
opposite direction.

Step 5: Cutting bricks

When building pillars, at certain courses you’ll need to lay half-bricks. To make a cut,
place the brick on its side, locate the bolster at the split point and strike the head firmly with a
club hammer. It should split cleanly first time.

Step 6: Keep the pillars one course ahead

Always build at least a course higher on the pillars than the rest of the wall. Move the
string line up as you build, bedding it into the mortar on the pillars. For a stretcher bond, the end

of each brick should be over the centre of the one beneath.
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Step 7: Make sure you re sticking to 10mm mortar joints

Horizontal and vertical mortar joints should be 10mm thick. With standard bricks there
should be 75mm from the top of each brick to the top of the one beneath. If your bricks soak up
moisture fast, you may want to ‘joint up’ (step 10) as you go.

Step 8: Add a coping stone

You may want to add a coping stone to finish when you reach the top of the pillars.
Alternatively, you could create a pleasant effect at less cost by bedding bricks into the mortar on
their sides

Step 9: Decorative brick soldier course

Adding a ‘soldier course’ is an attractive option to top the main part of a garden wall.
Turn your bricks vertically lengthways and lay along the full length. Use a second, higher string
line to keep a uniform finish

Step 10: How to finish the mortar beds

To finish the beds, use the rounded edge of a brick jointer to scrape mortar into the joints.
Start with the horizonal lines and follow with the vertical — it’s easier to remove any excess
mortar this way

Step 11: Clean up

Lastly, give the finished wall a gentle brush over and clean up any mortar that has fallen
onto the floor before it dries. You can use water to wash cement away from the floor, but be sure

to keep it away from your newly-built wall!

Source: https://www.self-build.co.uk/how-build-brick-wall/

Text 2. The History of Bricks and Brickmaking.

During the 12th century bricks were reintroduced to northern Germany from northern
Italy. This created the brick gothic period with buildings mainly built from fired red clay bricks.
The examples of the Brick Gothic style buildings can be found in the Baltic countries such as
Sweden, Denmark, Poland, Germany, Finland, Lithuania, Latvia, Estonia, Belarus and Russia.
This period lacks in figural architectural sculptures which had previously been carved from
stone. The Gothic figures were virtually impossible to create out of bricks at that time, but could
be identified by the use of split courses of bricks in varying colours, red bricks, glazed bricks and
white lime plaster. Eventually custom built and shaped bricks were introduced which could
imitate the architectural sculptures. In the 16th century, Brick Gothic was replaced by Brick

Renaissance architecture.
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In medieval times, the clay for making bricks often was kneaded by workers with their
bare feet. They clay was shaped into brick by pushing it into a wooden frame placed on a table,
which was covered with sand or straw to prevent the clay from sticking. After excess clay was
wiped off with a stick, the brick was removed from the frame.

In England the remains of buildings prove that the art of brickmaking was highly
advanced by the time of Henry VIII. After the great fire of London in 1666, the city was rebuilt
with mainly bricks.

Adobe brick, which is sundried brick made of clay and straw, has been made for centuries
in Central America, particularly in Mexico. Some Aztec adobe structures still exist; one example

is the Pyramid of the Sun, built in the 15th century.
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Bricks crossed the Atlantic with Dutch and British immigrants with some brickmasons
among them. In Virginia brick structures were built as early as 1611. At that time it was common
for brickmasons to make the bricks on the jobsite. It is known that bricks were transported from
Virginia to Bermuda in 1621 in exchange for food and oil.

Many early American skyscrapers are clad in brick or terracotta. It took 10 million bricks
to build the Empire State Building.

During the Renaissance and Baroque periods, exposed brick walls became less and less
popular, consequently brickwork was covered in plaster. Only during the mid-18th century brick
walls started to regain their popularity.

Bricks were made by hand until about 1885. Once the Industrial Revolution broke out,
the brickmaking machinery was introduced. Consequently, the number of clays that could be
made into brick was greatly increased which influenced the production capacity. Handmade
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brick production ranged up to 36,000 bricks per week but by 1925 a brickmaking machine made
12,000 bricks a day.

As brick structures could be built much quicker and cheaper, they replaced other raw
materials like stone or rock.

During the building boom of the 19th century, when more than 10 billion bricks were
produced annually, many American cities like Boston and New York favoured locally made
bricks.

In Victorian London, due to the heavy fog, bright red bricks were chosen which made
buildings much more visible. Although the amount of red pigment was reduced in bricks
production, red remained the most desired colour for the brick and still does to this day.

It was used by some of the 20th century’s most famous architects like Le Corbusier, F. L.
Wright and Louis Khan. Nowadays, apart from wood, bricks seem to be commonly used
building material. Consequently, brick and terracotta architecture is dominant in its field with a
great development in brick industry.

Source: https://brickarchitecture.com/about-brick/why-brick/the-history-of-bricks-brickmaking

Text 3. The Type of Tile You Choose Can Make or Break Your Remodeling Project.

If you’ve never taken on a tiling project before, you might be surprised by the many
different types of tiles available. Ceramic and porcelain tiles are the most popular, but there are
also glass tiles, cement tiles, metal tiles, and stone tiles — to name just a few.

1. Ceramic Tile

Ceramic tile is one of the most common types of tile found in the home because it’s
suitable for many applications. Increased durability makes ceramic tile perfect for any room in
the house, such as kitchens, bathrooms, or even entryways. It’s easy to install, clean, and comes
in hundreds of styles that can fit any design.

2. Porcelain Tile

The other most common type of tile is porcelain, which differs from ceramic tile. It is an
all-purpose tile, it comes in a variety of designs, colours, and styles to allow for versatility when
designing a space. Porcelain can even be used outdoors, as it will not freeze, fade, or crack.
Other applications for porcelain tile include bath or kitchen tile, high-traffic areas. The biggest

drawback with porcelain tile is that installation can be tricky.
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3. Glass Tile

The stain resistance of glass makes it a fantastic alternative to natural stone. Specialists
recommend not using glass tile in high-traffic areas like kitchen and bathroom floors. Instead, it
is suggested using them in smaller applications with less traction, such as gently used table tops
or desks.

4. Cement Tile

Cement tiles have been around since the 19th century. Cement tiles are extremely
versatile and can provide you with amazing patterns and colours. They can also be sanded and
resealed, like wood floors, if they get discoloured over time.” The biggest drawback to cement
tiles is that they must be resealed once a month to maintain its beauty. Cement is best used in
low-traffic areas and in small quantities.

5. Marble Tile

Though costly, marble tile adds an instant touch of elegance and refinement to any room.
In addition to being quite costly, marble requires a lot of upkeep to keep it looking pristine. And
like any stone, marble tile is susceptible to scratches and stains in addition to being difficult to
clean.

6. Mosaic Tile

Mosaic tiles give you a chance to flex your creative interior design muscles since it
comes in so many different shapes, sizes, colours, styles, and even materials.
s 7. Limestone Tile

Limestone is another type of
natural stone tile. It delivers a natural
appearance that’s almost reminiscent of
ancient architecture and design. Durable

but soft, limestone is also easy to shape

and cut for specific patterns and

Source: placements.
https://vproizvodstvo.ru/idei/proizvodstvo_keramicheskoy_plitki/

One thing to keep in mind about limestone tile is that it’s a porous rock. In order to
ensure it lasts for a long time, it must be sealed properly, otherwise it will crack and etch easily.

Also, cleaning limestone can be a pain.
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8. Granite Tile

Granite is a natural stone that has a similar look and feel to marble because of its natural
flecks, though there are some notable differences. Granite has been overused and tends to look
like a cheaper alternative.

9. Travertine Tile

Like limestone, travertine tile offers a natural, one-of-a-kind aesthetic.

Just like other natural stone tile types, it’s easily impacted by water, stains, and traction.
For that reason, travertine tile requires extra maintenance and a once-a-decade resealing.

10. Quarry Tile

Quarry tile is made with ground materials in a process that’s very similar to brick (though
technically stronger). This tile type’s name implies that it comes from a quarry, but that’s not
actually the case. Quarry tile is made from ground minerals, like feldspar, clay, and shale, that
are ground together then baked at over 2000 degrees.

They get their name from where the ground minerals come from: a quarry. Since these
tiles are fired at extremely high temperatures, they are naturally dense, nonporous, and water-
resistant with an extremely low water absorption rate. They can be glazed or left in the natural
finish. Another benefit is that they do not have to be sealed.

11. Metal Tile

Although the cost for this type of tile is usually similar in pricing to natural stone, it will
certainly withstand the test of time in both look and in function.

A primary consideration with metal tile is that it tends to scratch almost as soon as it’s
installed. Some people prefer this naturally occurring patina, which can soften the overall effect.
If that’s not your preferred finish, then metal probably isn’t an ideal tile type for you.

12. Resin Tile

These tiles look great and are water-resistant.

Resin drawbacks include a propensity to chip, and this type of tile can also yellow over

time, especially when exposed to the sun.

Source: https://www.realsimple.com/home-organizing/decorating/types-of-tiles

Text 4. Pros and cons of glass facade buildings.

Glass definitely looks elegant and many of the corporate tenants prefer nice shiny
buildings for office spaces. This is another reason real estate developers and architects prefer

glass fagades as they can ask for higher rents from tenants for their sassier and shinier buildings.
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Glass, instead of walls, does provide unobstructed view to the occupants of the building
and since glass can be molded and bent into any shape, it is of advantage to the architects and
developers in many ways. It has many disadvantages, as well. Here we look at some of the key
features of glass as facades of buildings.

Advantages of glass

Since it can be made translucent or molded in different shapes, it can offer a lot of
flexibility to the architect in terms of usage in the building.

Glass can transmit 75%-80% of the natural light in both the directions, something which
no other substitute does. Glass can transmit light without clouding or yellowing.

The glass is usually weather resistant so it can easily withstand different weather
conditions like rains, sun and wind. It does not lose its shape or shine in any weather.

Glass does not rust so it is better than iron and does not succumb to its surrounding
environment conditions.

It usually has a smooth surface so in a way it is dust-proof. It requires minimal cleaning.

It is versatile in the sense that when it is combined with laminated or colour sheets, it can
offer various looks and appearances.

It reduces weight on the foundation of the building and makes the building lighter as
compared to walls.

Right kind of glass can reduce energy consumption for the occupants of the building and
bring down electricity bills.

Glass facades require low maintenance and a swift monthly cleaning may be enough most
of the time.

Most glass types are abrasion resistant which means that it will not wear out when rubbed
against another material.

Disadvantages of glass

Glass facades cause a lot of glare which is a major disadvantage of glass.

Glass absorbs heat. This means that it can act as a greenhouse and hence, not suitable for
countries with hot climates.

Most glasses are not earthquake-resistant and not suitable for countries that witness
frequent earthquakes. To ensure earthquake-resistant homes, a very expensive kind of treatment
given to glass can make it earthquake-resistant but such type of glass is not very affordable.

Use of glass in a building may result in higher costs in making the building safe and

secure because glass results in a lot of transparency.
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Glass is a rigid and brittle material. This means it breaks easily when a sudden pressure is
applied to it.
Pros and cons of glass facade buildings

Pros Cons
Adds beauty to the overall space Causes a lot of glare
It can transmit natural light in both directions = Allows absorption of heat and act as a
greenhouse
Usually weather-resistant and requires Glass facades are not earthquake-resistant
minimal cleaning
Requires low maintenance Involves higher cost and breaks easily when

sudden pressure is applied
Impact of glass fagade building on environment

The extensive use of glass in buildings, may be counter-productive to global efforts
towards sustainable and green buildings. Since such buildings take a lot of energy to heat and
cool, most of the experts agree that glass fagade buildings do not fit with most climates. Opaque
walls result in lower energy consumption, as the heat is transferred to the exteriors at a very slow

pace.

Source: https://housing.com/news/pros-and-cons-of-glass-facade-buildings/

Text 5. Benefits of structural steel structures.

Here we are going to focus on the benefits of structural steel structures.

1. Strong and Durable

Steel is used frequently in commercial buildings, partly due to its ability to withstand the
wear and tear of weather conditions. It’s stronger than most other building materials, including
concrete. Another benefit is that steel has a long lifespan and often comes with a warranty. The
less you have to worry about maintenance and replacing foundations, the more you can
concentrate on other aspects of your business. Because of steel’s strength and durability
compared to wood, architects have more flexibility in designing buildings and homes, creating
greater spaces

2. It doesn’t grow mold

Steel is manufactured for corrosion-resistance which ensures its lifespan in water bodies
and damp conditions. This property of Steel is helpful in the manufacturing of big ships and

constructions in coastal areas that could otherwise be under the threat of getting mold and
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therefore becoming inhospitable. It is possible to convert it into sheets or turn it into wires as per
the design.

3. It can resist fire

Fires have been a big cause of accidental deaths and damage to property for a long time.
These fires magnify when the vicinity has non-fire-resistant elements. Steel is resistant to high
temperatures which allows great resistance to most fire accidents happening around the globe, as
it is made with fire-resistance power.

4. Cost-Effective

Steel provides significant cost savings
compared with other building materials. ROI
for structural steel is closely associated with its
strength and reliability since it will not need to
be replaced for decades. Not only do you save

from faster construction time, but you also

ve on building materials, sin I is lighter
save on building materials, since steel is lighte Source: http://wasatchsteel.blogspot.com/2013/04/why-

than other types of framing. is-steel-used-in-construction.html

Steel prices have remained stable and affordable for businesses of all sizes in recent years
and are much lower than they were twenty years ago. Structural steel’s relatively light weight
helps reduce shipping costs. Part of the reason steel has become inexpensive is the manner in
which it is efficiently managed across the supply chain.

5. It is safe for the environment

Steel has a low carbon effect and it’s recyclable. Therefore, this makes steel a popular
choice among businesses going green, because it can be used over and over without loss of
quality. Producing steel has also become more environmentally safe, with a high recycle rate and
an emphasis on reducing waste.

Furthermore, many modern steel plants have been designed to lower greenhouse gas
emissions and to be energy-efficient. Water used to manufacture steel can also be recycled.
Another dimension to steel’s eco-friendly qualities is that pre-fabricated components reduce the

amount of on-site machinery required to complete a project, which lowers energy costs.

Source: https://medium.com/@hariomtmtgroup/why-it-is-still-important-to-use-structural-steel-in-construction-
projects-2263a6fcbbb2
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Text 6. Polymers in construction.

Polymer materials account for the highest growth area in construction materials. In basic
terms, polymers are very long molecules typically made up of many thousands of repeat units.
They include plastics, rubbers, thermoplastic elastomers, adhesives, foams, paints and sealants.

Well established applications of polymers in construction include areas such as flooring,
windows, cladding, rainwater, pipes, membranes, seals, glazing, insulation and signage. With
thousands of commercially available polymers, new applications are continuously emerging.

Confidence in the performance and properties of construction materials has always been
important and may be of particular interest for polymers, which are relatively new compared to
traditional material types that have been in use for hundreds or thousands of years.

The introduction of polymeric

v

materials can bring new concerns,
particularly relating to their longevity,
how they will be affected by general

ageing and weathering, the effects of
i i en to
poliution and what will happ Source: https://www.sciencenewsforstudents.org/article/explainer-

them at their end of life. what-are-polymers

Examples of polymer materials in construction applications:
Epoxy resins
e Solid resin and Terrazzo flooring
e Anchor fixings
e Adhesives
Polycarbonate
e Lighting housings
« Fittings in hot water systems
e Glazing
Polyester (thermosetting)
e FRP Bridge sections
e Cladding Panels
e Sinks

e Surfaces and coatings
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Polyethylene
o Damp-proof membranes
o Coatings

Polypropylene (PP)
e Sound insulation

e Water and waste pipes

Source: https://www.sandberg.co.uk/consultancy/polymers/polymers-in-
construction/#:~:text=Polymer%20materials%20account%20for%20the, %2C%20foams%2C%20paints%20and%?2
Osealants.

Text 7. Ten Types of Stones Used for Building Construction.

Many types of stones are available such as basalt, marble, limestone, sandstone, quartzite,
travertine, slate, gneiss, laterite, and granite which can be used as construction materials. The
stones used for building construction should be hard, durable, tough, and should be free from
weathered soft patches of material, cracks, and other defects that are responsible for the
reduction of strength and durability. Stones for construction purposes are obtained by quarrying
from solid massive rocks.

Each type of stone lend itself to various construction applications based on its properties.
For instance, certain types like basalt and granite have superior characteristic like high
compressive strength and durability and hence employed in major construction works. However,
there are stones that their characteristics (such low compressive strength and presence of
deleterious materials in their constituents) makes them suitable for minor construction works for
example gneiss. So, stones are used as building material and also for decorative purposes.

1. Basalt

Basalt stone, which is also known as traps, is commonly used in road construction, as
aggregate in concrete production, rubble masonry works for bridge piers, river walls, and dams.
The basalt stone structure is medium to fine grained and compact.

The compression strength of this stone type ranges from 200MPa to 350Mpa, and its
weight is between 18KN/m3 and 29KN/m3. Basalt has good resistant to weather, impervious to
moisture, very hard, and very difficult to dress in fine shapes. The colour of basalt changes from

dark gray to black.
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2. Granite

The application of granite in building construction involves bridge piers, retaining walls,
dams, curbs, stone columns, as coarse aggregate in concrete, ballast for railways, as damp-proof
course and external cladding of walls, and monumental utilizations. The structure of granite is
crystalline, fine to coarse grain.

It is considerably hard and durable, and its compression strength ranges from 100MPa to
250MPa. It also has low absorption value, least porosity, good resistance to frost and weathering
but it has poor resistance to fire. It takes polish well, and the colour varies from light gray to
pink. The polished granite can be used as table tops, cladding for columns and walls.

3. Sandstone

Sandstones in combination with silica cement are used in the construction of heavy
structures. It is also employed in masonry works, dams, bridge piers, and river walls. It is
composed of quartz and feldspar and found in different colours such as white, grey, red, buff,
brown, yellow, and dark gray. The compressive strength ranges between 20MPa and 170MPa,
and specify gravity varies from 1.85 to 2.7. It should be known that weathering sandstone makes
it unsuitable for building construction.

4. Slate

Slate shows great variation in its building properties which depend on the thickness of the
sheets and the colour of the rock. It is used as roofing tiles, slabs, and pavements. It consists of
quartz, mica, and clay minerals. The compression strength of slate changes from 100MPa to
200MPa, and its colour can be dark gray, greenish gray, purple gray to black. The structure of
slate is fine grained and its specific gravity is 2.6 to 2.7.

5. Limestone

All Limestones are not useful for building construction. Undesirable types are rich in clay
or are considerably soft and practically not suitable for construction works. However, dense,
compact, and fine textured types which are free from cavities and cracks can be easily dressed
and take a very fine polish.

Limestone is used for flooring, roofing, pavements and as a base material for cement. The
use of limestones as facing stones should be avoided in areas where the air is polluted with
industrial gases and also in coastal regions where saltish winds can attack them.

6. Laterite

Laterite is used as building stone, but its outer surface needs to be plastered. It contains a

high percentage of iron oxide and can be easily cut into blocks. Laterite occurs in soft and hard
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varieties and the compressive strength of laterite is between 1.9MPa and 2.3 MPa, and its
strength is increased with seasoning. Laterite colour may be brownish, red, yellow, brown and
grey.

7. Marble

It is used for facing and ornamental works in columns, flooring, and steps. The
compressive strength of marble varies from 70MPa to 75MPa. Marble stones are quite strong,
uniform in texture, least porous, and take an excellent polish. It can be easily cut and carved into
different shapes. Marble is available in different colours like white and pink.

8. Gneiss

This type of stone is used for minor construction since the presence of deleterious
substances in its constituents makes it undesirable for building construction. However, hard
varieties of gneiss stone may be employed in construction works. The compression strength
varies from 50MPa to 200MPa. It has fine to coarse grains, and its colour may be light grey,
pink, purple, greenish gray and dark grey.

9. Quartzite

It is used as building blocks, slabs, and as aggregate for concrete. The structure of
quartzite is fine to coarse grain and mostly granular and branded, and mainly composed of
feldspar and mica in small quantities. The crushing strength is between 50MPa to 300MPa.They
are available in different colours like white, gray, yellowish.

10. Travertine

It is used for paving, garden paths, and courtyards. Its specific gravity is 1.68 and
compressive strength varies from 80-120 MPa. The stone is characterized by pitted holes and
troughs in its surface which means that it has a porous surface and concentric texture. It can be

polished to a smooth, shiny finish, and comes in a variety of colours from grey to coral-red.

Source: https://theconstructor.org/building/stones-building-constructions/36144/

Text 8. The benefits of timber as a building material.

Jeremy English, Sales Director at Sodra — Sweden’s largest forest-owner association —
explains how timber is perfectly placed to meet the needs of the UK construction industry.

With its clean, cost effective, attractive and efficient properties, there’s no doubt that
timber has a huge part to play in the future of UK construction. The word about wood is

spreading: Rowan Moore, The Guardian’s architecture critic, recently dubbed engineered timber
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“the new concrete” and “a miracle building material” thanks to its ability to extract carbon from
the atmosphere rather than add to it.

Ultimate sustainability

As a uniquely renewable building resource, timber is hard to beat in the sustainability
stakes. As they grow, trees absorb harmful carbon dioxide, locking CO2 into the wood forever
rather than releasing it into the atmosphere. This is why trees should only be felled when they
have fully matured and stopped absorbing CO2 — allowing the environment to fully benefit. And
when forests are responsibly managed by owners who put more in than they take out, you can be
sure that the timber you’re using has been sustainably harvested.

Embodied energy is l }

the sum of energy required to
create a product or service. In
the construction industry,

these factors in energy

expended through building,
production and
transportation, typically
accounting for around 30-50

per cent of a project’s entire

carbon footprint. It takes very

little energy to convert trees into timber for construction, while the building process typically
requires a fifth of the vehicle deliveries demanded by concrete. These factors give timber the
lowest embodied energy rating of any mainstream building material.

Timber is remarkably strong and durable, guaranteeing no compromise in quality even
when speed of construction is taken into account. Timber structures can last hundreds of years
and are less expensive and easy to maintain than other materials.

Easy to work with

Lightweight and versatile, timber is easy to handle and install. This facilitates a faster,
less expensive and less disruptive construction process, making it the ideal material for
brownfield site construction and urban development — as well as altogether quieter, calmer and
cleaner building sites.

Off-site, timber gains points thanks to its ability to streamline the offsite manufacturing
process, cutting build time by as much as 50 per cent. A timber frame can be precisely pre-cut
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and easily put together with less manpower, fewer deliveries to site and minimal debris left
behind. Manufacturing in a controlled factory environment also means that the weather is never a
problem, it’s less likely there will be any defects, and risk of injury is reduced. And with greater
potential to automate more steps of the manufacturing process, dependence on traditional skilled
labour is reduced. When it comes to making cost savings, timber construction is a dramatically
more cost-effective form of construction than traditional building methods.

Aesthetically pleasing

The natural beauty and versatility of wood is hard to replicate. Timber naturally grows
more slowly in colder climates, resulting in tighter growth-rings. This not only signifies stability
and strength but also provides an additional design feature. It offers a wide range of aesthetics
that give great design flexibility. It can vary in colours and texture, can be painted in any colour,
waxed and varnished, carved, cut, glued and nailed or just left as it is. A timber framed building
can be one of the most beautiful types of structure possible. Timber can also be clad in external

materials, allowing it to complement specific local regulations and planning requirements.

Source: https://specifierreview.com/2018/03/16/timber-building-
benefits/#:~:text=Timber%20is%20remarkably%20strong%20and,to%20maintain%20than%20other%20materials.
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