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BBenenue

YuebHOe mocoOue mo aHrmmiickoMy si3eiky «Construction: then and now»
npeaHasHadeHo i cryaeHtoB |, Il kypcoB, oOydaromuxcs IO HampaBiIEHUIO
noarotoBku 08.03.01 &€rpourensctBo» u 07.03.01 Apxurekrypa» ouHOil (HOpMBI
oOyueHus. Takke JaHHOE IIOCOOME MOKET HCIIOJIb30BAThCA JJIs  CyllaTesen
MarucTpaTypsl.

[lenpto ydyeOHOTO mocobus sBusieTcss ¢GopmMupoBaHue Oa30BBIX 3HAHUN IO
CHELMAIIBHOCTH, O3HAKOMJIEHUE C TEPMMHOJIOIMENW CIEUUalbHOCTH, OBJAJCHUE
npodeccuoHaNbHO-OPUEHTUPOBAHHBIM A3BIKOM, (POpMHUpOBaHUE TPO(HEeCCHOHANTBHOM,
KOMMYHUKAaTUBHOW U COLMOKYJIBTYPHOU KOMIETEHIINN B paMKax Mpo¢eCcCHOHAIBHOMN
HOATOTOBKH CIIELUAINCTOB.

YyeOHoe mnocobue cocTouT u3 8 MOmysel, BKIIOYAIOUIUX aKTyaJlbHbIE
CTpOUTENIbHbIE TeMbl. Kakablii MOIyJIb MMEET TEKCTOBYH) OMNMCATEIbHYIO YacThb U
HaOOp 3ajaHui, copep KallluX BOIPOCHI M TEMbI JUIsl YCTHBIX COOOILIEHHI Ha
MPAKTHUYECKOM 3aHATUU C TOCIEAYIOUIMM OOCYKIeHHEeM B (opMe TUCKYyCCHUH, a

TaK¥XKC KpaTKI/Iﬁ TEMaTU4YeCKUI CJIOBApPb.



Unit 1
HISTORY OF ENGINEERING
1. Read the text about the history of engineering.

Since the early times of mankind, man has beerisiegy for a better living and
it is due to his spirit for fighting that he hasngoa long way in Engineering. In this
manner the wheel appeared as one of the enginesrimgvements of the primitive
man.

Some of the first evidences of engineering worksewthe Great Egyptian
Pyramids in the third century B.C., other workstlod time were the Great Chinese
Rampart and constructions, roads and hydraulic svofkBabylon. Some centuries
later, the architectural works and roads from Gseakd Romans, the magnificent
Gothic cathedrals in Europe in the Middle Ages frEif to XVI centuries and the
Incan and Mayan pyramids and aqueducts in Amenichgbly built between the X
and XV centuries were beautiful examples of thevalsiated.

However formal engineering, as we know it now, a&vpd in the last part of
the XVIII century in France with Napoleon Bonaparteho developed military
strategies based on time and motion studies, hazbmatruct bridges, roads and
fortifications that enabled him to get his congaegtimost at the same time in
England Civil Engineering came out, which is thdesit engineering branch applied
to build edifications and other works that were essary for the development of
society in peaceful times. Later in 1775, the indalkrevolution emerged in this
country, which brought up the invention of machynér production of goods and
transportation; this was the origin of MechanicabBeering. One century later, the
search for new and better goods gave birth to Cteniingineering. At the same
time, Electrical Engineering came with the invenimf Thomas Alva Edison in the
United States; and Industrial Engineering basedrr@derick W. Taylor theories in
the last part of the XIX century.

Nowadays, Engineering has a multitude of brananegveral specialized fields
and it has been developing very fast. Everyday aad sophisticated equipments

seek to help man in his struggle for making a haxpgnd lasting life. Some examples



of this are the great communication systems byllgatethe atomic energy,
computers, solar energy utilization, the great spsitips, biomedical Engineering,
and the submarine train that connects Great Bratim Europe, and so on. All these
engineering works have been possible thanks teghit that man has within himself
and moves him to obtain the best from his intetigge

Nevertheless the above stated, man is still fagnegt challenges and problems
such as overpopulation, lack of food, the damagethé¢ environment, new and
unknown sicknesses, etc., which will give birthniw and better improvements in

the engineering of tomorrow.

2. Fill the blanks with the proper words to compléte sentences

1. Some of the branches of engineering are__, , , and

2. The industrial revolution happened in in 1775.

3. Frederick W. Taylor developed engingen the last part of XIX

Century.

4. The connects Great Britain with Europe.

5. The of food is one of the problems, mdaasmg now.

. Read the text and answer the questions:

. What was an engineering work of primitive man?

. State some evidences of the first engineeringgsvo

. When did formal engineering appear?

. Name some of the works Napoleon Bonaparte ntadetthis conquests.
. What is the oldest engineering branch?

. What was the origin of Mechanical Engineering?

. What was the origin of Chemical Engineering?

. How did Electrical Engineering appear?
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. What was Industrial Engineering based on?
10. Describe some of the latest engineering works.

4. State some of the challenges of the engineefitgmorrow.



5. Prepare a short presentation about developmeangineering in Russia.

My glossary:
1. aqueduct akBemyk, BOJOIPOBOJ
2. sophisticated €noxHbIH
3. rate processeSkHHETHUYECKHIA TPOIIECcC

4. fluid mechanics funpomexanuka, ruapaBIuKa

Unit 2
BUILDING TYPES
1. What building types do you know? Discuss in gvaup.
2. Read the text and compare your ideas with tfegnmation from the text.

The world is very detailed and complex. Architeetuwlevelops types or
categories of buildings. Your very own house fiifoithe category of housing, or
residential or domestibuildings. The place you shop and buy things tloat geed
are in the commercial typology. Where those thiags made and stored fuels our
economy. This type is industrial. Where you go tha®l or take classes is
considered to be an educational facility. Where gea your doctor for a test or an
operation is called a medical facility. Going ooitefat at a restaurant or traveling and
staying in hotels puts you in a hospitality buiglirCities, states and countries are
governed by politicians and leaders in governmdmtdtings. Places that are sacred
where people gather to worship are called religidusldings. Governmental
buildings and religious buildings are often centlcities, towns and villages. Of
course, places to live and work also come togethtre cluster. Places where people
go to hear music, see art and experience playsaled cultural institutions. So

many places to visit. So many building types tatdg.



3. Read the text.
Domestic Buildings

Most of us live in houses. But our houses are bybdifferent. All over the
world people make houses. From the time of the ahwellers, to the migrant
populations, houses have provided shelter. Pattgfrrsettiement are often formed
around types of houses. Sizes of homes vary wiglelynd the world as well. From
small homes to palaces, domestic architecture esgadtterns of urbanization and
density. You might find it difficult to imagine homany people in live in a house, an
apartment building, a mid rise multi housing unitaohigh rise housing building.
Designers and developers learn to read a buildingd building density. Houses are
built on the water, underground, in the ground,tle@ ground and above ground!
There are single family homes from small to laigeme single family homes are set
on extensive grounds while others are jammed tegethdensely populated urban
areas. Town homes often line both sides of a stedt offer multi-story living.
Duplexes, triplexes and quads offer housing for families to four families. Low-
rise apartment buildings are usually one to foories tall. Mid-rise apartment or
condominium buildings are four stories to eightis® or so. High rise are ten stories

or taller. Can you imagine living on the 100th flad a skyscraper?

Industrial buildings
Industrial buildings are buildings that build, pusg and/or manufacture large
to small scale products. Heavy industrial factosash as steel plants house large
complexes that do large production of heavy objexystems and materials. Light
industry is businesses that manufacture, storaepapoe for transport smaller items,

systems and components.

4. Read the text and say the statements are trésdsa.
1. Houses have provided shelter.
2. Domestic architecture creates patterns of udaéion and density.

3. Houses are not built on the water, undergroumatimthe ground.



4. Low-rise apartment buildings are usually onsdween stories tall.

5. Mid-rise apartment or condominium

6. Industrial buildings are buildings that buildpguce and/or manufacture large to

small scale products.

buildings fmer stories to ten stories.

5. Speak about one building type in details.

6. Learn the difference between single-family hgmesdos, and townhouses, and

decide which is right for you.

Single-Family Home

Single-Family Home (often abbreviated as SFH) amds built on a single

lot, with no shared walls. Sometimes there’s agmrattached or detached.

Pros
Single-family homes tend to offer
more privacy and space than othe
types of homes, and frequently com
with private front and back yards.
Since you don’t share the property
with anyone else, you are free tc

express yourself with any type of

Cons

This home type generally requires ¢

rlot more maintenance, and all of the

2cost for that falls on the shoulders o
the homeowner. With condos and
townhomes, you share the cost
) involved with yard maintenance,

plumbing, roofing and building

1=
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home design you choose. You'll alsg amenities.

have a more reliable resell value tha

-

condos and townhomes.

Condominium
Condominiums (or condos for short) are single umitgin a larger building or
community. Condos share a wall or two with otheitsyrand generally come with
homeowners’ associations (HOAs), which require ridgdents to pay monthly or
yearly dues. They are popular in urban, high-dgraieas, where there are many
restaurants and shops.

Pros Cons
There is minimal responsibility on Condo homeowners’ associations
the homeowner’s part to contribute |  often limit the types of remodeling
to maintenance and upkeep. For | you can do, and there can be pet and
example, if the roof goes out, you | rental restrictions as well. HOAs want

share the costs with other residents uniformity and safety; you don’t wan

[l

instead of paying for the whole thing| one homeowner replacing doors and

yourself. Additionally, some condos windows if they're not to a high

offer gyms, lounge areas, pools and standard, or safely installed! In




able to afford or have space for in a

single-family home.

other amenities that you might not be

D

addition, because you share a space
with others, there’s not as much

privacy, and you need to be extra

cautious of disturbing your neighbors

because they are so close.

Townhouse

Townhouses are a hybrid between a condo and aediaglily home. They are often

multiple floors, with one or two shared walls, asmwime have a small yard space or

rooftop deck. They're generally larger than a cqrald smaller than a single-family

home.

Pros
Townhomes often have more privacy
than a condo might afford. Some
have HOAs or joint maintenance

agreements to share upkeep cost

a single-family home.

/

ssingle-family home.
They tend to be more affordable tham

Cons
Townhomes don’t usually have
shared amenities like a gym or

a

pool, but they’re not as private as a




My Glossary

domestic —s1omaiHuii, MECTHBIN
hospitality —rocrenpuumcTBo
cave —iemiepa

dweller —xkuTens

pattern -monenp

density —qu1oTHOCTB
skyscraper -#e60ckpéd

low rise building -manosTaxxHoe 31aHHE
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mid rise building 8xanue cpenHux pazmMepos

10.high rise building -BeicoTHOE 31aHME

111to offer —npemnarars

12 privacy —koH}UACHIIMATbHOCTD, IPUBATHOCTh
13.maintenance e0cayxuBaHue

14 plumbing —BogonpoBo1, caHTeXHIKA

15roofing —kpoBist, KpoBeabHBIE PAOOTHI

16.amenities -61aroycTpolicTBO, KOMMYHAIILHBIC YI00CTBA

17 upkeep -coneprxanue B UCIIPAaBHOCTH; COJICPIKAHUEC

UNIT 3
ELEMENTS OF CONSTRUCTION
1. What are the basic structural elements of a bud@in
2. Translate the words in bold.

Architects must understand limitations of their maed Without an
understanding ofonstruction, architects cannot understand a building's possésli
and limitations. There are several features thdiwualdings have in common. Among
them ardoundations, roofs, walls andopenings

Every building begins with a solid foundatioMost buildings have either a
slab-on-gradeor pile-driven foundation. From here, thetructure of the building

begins to take shape.



There are two main types of building structuresdfid construction, the walls
support the buildng. In framework construction, a light framework holds the
building togetherThis framework may be made of wqadetal or even concrete.

Architects must know the difference between diffieérgypes of wallslLoad
bearing wallsare integral to the structures of the buildiAgchitects must plan in
advance for openings like doors and windows. N@uHbearing walls provide much
greater design flexibilityCurtain walls are exterior non-load bearing walls.

Curtain walls allow an immense range of creatieedom.

3. Read the text. Choose the correct answers.
1. Whatis the text mainly about?
A. a comparison of construction elements from déife eras
B. the pros and cons of a particular type of conswact
C. an analysis of different construction materials
D. anintroductionto structural parts of a building
2. Which of the following does NOT support a builgls weight?
A. a curtain wall Ca slab-on-grade
B. a pile-driven foundation a load bearing wall
3. According to the passagehat is true of framework construction?
A. It is supported by load bearing walls
B. It can be constructed with multiple types of maksti
C. It is generally built on a pile-driven foundation

D. It is not recommended when using curtain walls.

4. Match the words and phrases (1-9) with the defims (A-1).

1. roof 6.construction

2. structure 7 .framework

3 .opening 8. solid construction

4. foundation 9. framework construction

5 .support



to bear weight or prevent something from collapsing
the base of a building that touches the ground

a skeleton-like internal structural system

a basic system that holds something together

a building process in which the walls support weigh
the external protective structure at the top ofidkding

a building procesm which a skeleton-like structure supports weight

I 6 m Mmoo w 2>

the process of assembling a building

an empty space that people or things can maweigfin

5. Read the text and then answer the questionsvbelo
Foundations are structures that transfer weights from walls aptbmns to the
ground. There are two types of foundations: shalllsndations and deep
foundations. Shallow foundations are usually emeddmmetre into the soil, whereas
deep foundations are embedded more in depth. Treeyeaommended in case of
very large design loads, a poor soil at shallowtlley site constraints, such as
property lines. There are different types of demmtiations and they can be made of
timber, steel and reinforced or pretensioned cdacfgeotechnical engineers design
foundations to ensure that they have an adequatd tmpacity with limited
settlement. When designing foundations, it is @agportant to consider scour (when
flowing water removes supporting soil from aroundoandation) and frost heave
(when water in the ground freezes and forms icedsh

1. What are foundations? How many types of foundatare there?

2. What are the main features of shallow foundatton

3. What are the main features of deep foundations?

4 What do geotechnical engineers design?

5 What must be considered?

6 What are scour and heave?



6. Read the text and translate the words in bold.

Walls. Building walls support the superstructures of diai (roofs and

ceilings), separate space and give protection agamtrusion and the weather.
They usually have abouthree separate components: structural elements,
insulation, finish elements or surface.
Walls can be loadbearing or non loadbearing depgnain their providing
structural support to the building or not. Exterior loadbegrmalls carry ceiling,
roof or upper floor loads to the foundation. Some bearing walls aredéns
buildings: they supporjoists at mid span and transfer loads down to the
foundation.

Usually conventional house walls have an inner veodchmework that may
support part of the house, but does not support wall cogstiwindowsand doors.

It contains electricalwiring, plumbing insulation and other utilities.

7. Read the text and decide if the sentences l@®ivue (T) or false (F).

a. Walls can define and protect areas, supporistiperstructures of building and
delineate a space.

b. There are two kinds of structural walls.

c. Exterior boundary walls give protection againstusion and weather.

d. Loadbearing walls can only be exterior walls.

e. Conventional house walls contain electricalwgrand plumbing.

8. Read the text and translate the words in bold.



Roofs.Roofs can be divided icut roofs, where a carpenter measures, cuts and
places every length of wood needed for the framdfiaed roofs, made of pre-built
and assembletfusses Trusses areustom-designedby computer so as to adapt to
the typical weather conditions of the house. Ag/thenerally rest only on outside
walls, they leave the inside free tmovewalls and to accommodate different room
sizes.

When the frame of the roof is ready, a waterproefnirane is placed over it
and it is held in place by battens (long piecesvobd) that are nailed into the truss
and are the supporting system for the tilekes are then nailed to the wood. The top
of the roof is finished off with ridge tiles thav\eer both sides of the roof’s top row of
tiles. Then the end of the wood at the bottom efribof is covered by a fascia. The
fascia allows air to flow safely through the menm@&aTo take away the water from
the building, guttering is attached to the fasAgheat can go straight out of the roof,
insulation is also necessary.

When designing the roof structure it must be renexendb that all the load on
the roof has to be transferred to the supportingmse bearing walls, building

foundation and the earth.



9. Read the text and decide if the statements lalewrue (T) or false (F).

1. Trusses are designed to adapt to the typicalhweaonditions of the house.
2. Battens are long pieces of wood supportingites. t

3. The top of the roof is finished off with a waieyof membrane.

4 .Then the end of the wood at the bottom of tloé iocovered by the guttering.

10 Make a report about main construction elements.

11. Write about the house you live in details: déscconstruction elements and

building materials of your house.

My Glossary:

slab-on-grade foundationzentounslii pyHIaMEHT
pile-driven foundation -eBaiiubiii pyHIaMEHT
solid construction ~oHoMTHAST KOHCTPYKITHSI
framework construction xapkacHast KOHCTPYKITHS

load bearing wall -Hecymas crena

o 0k wDdPRE

curtain wall - menecymas (HaBecHas)) Hapy»KHasi CT€Ha, CTCHA M3 JIETKUX

HABECHBIX ITaHEICH

~

support weight -Hotep>xuBaTh Bec

8. shallow foundations ¢yngamMeHT MEIKOTO 3aI0KCHHS

9. deep foundationsgpyHmameHT riIyOOKOTO 3aJI05KEHUS

10. embedded BcraBnenHsIii, 3a0€IaHHbINA

11. scour -pa3mbIB, OJIMBIB

12. frost heave siyuenue (rpyHTa) Ipy 3aMep3aHuN

13. intrusion —BHeapeHHUe, MPOHUKAHKE

14. joist - Hecymas Oanka (MEPeKpHITUS, HACTWIA, II0JIa, KPBIIIH) 2)
BCIIOMOTaTelbHas Oanka 3) Opyc; Jocka

15. pretensioned concreteipeaBapuTeIbHO HANPSIKEHHBIN KeJ1e300€TOH,

16. settlement -ecenanue (pyHmamenTa)



17. utilities —xoMMyHaJIbHBIE YCITyTH

18. carpenter -HI0THUK, CTOJISIP

19. assembled trussceéopnas pepma

20. custom-designed #3roToBJICHHBIH 10 3aKa3y

21. batten —11anka, Baronka

22. tile - kpoBenpHas yepenuiia 2) KepaMuyeckas 0OJIMIIOBOYHAS IUIMTKA; Kadesb
23. fascia -Bayvk; MosICOK; KapHHU3

24. guttering -kpoBeJbHbBIE XKeJ100a

Unit 4
HOUSE SYSTEMS
1. What house systems do you know? Discuss ingyoup.
2. Read the text.
Plumbing System

The plumbing system, consisting of pipes and fesur concerns the
distribution of tap water and the removal of watere waste in a building.

Plumbing installation must follow some regulations ensure safe, quality
construction.

Water systems of ancient times used pipes or chamm&de of clay, lead or
stone. Today water supply systems use high prepsumgs and pipes made of non-
toxic materials, such as copper, brass, steel,icastand plastic. The domestic hot
water supply is provided by means of water heapgliances, or through district
heating.

Used water and wastes are carried away by the afy@jnwaste and vent
system.
3.Read the text and answer the questions below.

What does a plumbing system consist of?
What materials were used in water systems of ahtiraps?

What materials are used in water systems today?
4. Read the text.



Electrical Systems

An electrical system includes the electrical sexyigghting outlets and hard-
wired appliances. The electrical service is usuégtween 100 and 200 amps.
Electrical lines run from the street to a meter (gtuated outside the house), then to
the electric panel board which contains the swidieecontrol the electricity in each
room of the house. It is there that the amps arglell up across circuits to supply
the different areas of the house with electricEjectrical systems must follow a
number of safety measures including, for exampieuit breakers, ground fault
circuit interrupters and smoke alarms.

If you have specific needs, you can ask your eteatr for advanced wiring
systems, which may also include modern computeslin help you work at home.
5. Read the text and decide if the statements berlewrue (T) or false (F).
a. An electrical system and an electrical serviegtlae same thing.
b. A meter box should not be placed inside the éous
c. There is an electric panel board in each rooth@house.
d. There are many circuits for supplying the ddfar areas of the house with
electricity.

e. Modern computer lines can be installed by actedean.

6. Read the text about heating system in Russidrandlate the words in bold.
Heating System in Russia

Heating means providing consumers with heat enérgyhe heat carrier,
including maintaining power to save the comfortadmaditions for people. There are
many different types of heating. Among them areast heating, electric heating, fire
heating, air heating and infrared heating. The ncoshmon in the world today is
water heating. And it is used dsstrict heating (DH) in many countries, including
Russia.

This kind of system has its own advantages andldeas#dages. The advantages

are the rather low temperature sgace heaterggood conditions in the space). In



such system energy meters can be applied. Waténfpesystem are rathelurable
and the system is rather quiet because of water flo

The disadvantages of water heating systems aresegiyus. Firstly, it is a big
amount of metal in the system, which makes the #lgylstem very expensive.
Secondly, steel in these systemssissceptible to the corrosion, which causes
frequent need for repairs. Thirdly, therehigh pressurein the system, and in the
event of an accident it can be dangerous for toelpe

Russia ranks as the world’s largest district hgatiation, and work is under
way to upgrade and modernize its huge heating system. With imgdoefficiency,
district heating could enablesastainable energy futurefor Russia.

District heating accounts for more than 70 peragnall heat distributed in
Russia and ranks as the nation’s single largeslustanarket, worth an estimated 33
billion US dollars in annual sales. A majority ofi$&ia’s citizens live in houses and
work in workplaces that depend on district heatlhgs a huge industry, and one that
Is facing a lot of change in coming years.

District heating is a way to heat a town or paradfity. The heat is produced
in a power plant and then transported througipes to individual buildings in the
form of hot water or steam. District heating is diseainly in places where the
climate is relatively cold and population densitgth such as in northern Europe.

No country is as dependent on district heating assR. Most of the heating
network was, however, built during Soviet times asdhow operatingvith low
efficiency and a lot ofleakage Today the networks are in need of modernization
improve efficiency and distribution.

In some areas, this has already begun to happesstinents in recent years
have improved the situation, particularly in thg bities. Overall, about 30 percent of
the system has been upgraded, mainly reflectingawgments made in major cities

such as Moscow and St Petersburg.

7. Answer the questions.

1. What does heating mean?



2. What does district heating mean?
3. What are advantages of district heating?
4. What are disadvantages of district heating?

5. What are the main problems of heating systeRussia?

8. Prepare a report about a heating system of otloemtries.

9. Read the text and label the pictures with theda&/an bold from the text.
Ventilation and Air Conditioning

Ventilation - the exchange of indoor air with ouddaair - is important to
reduce indoor moisture, odours, and other pollstant

Contaminants such as volatile organic compounds,radon (that may cause
health problems) can accumulate in poorly ventldiemes. Excess moisture needs
to be removed before high humidity levels leadhgsgcal damage to the home.
There are three main types of ventilation:

» Natural ventilation which is uncontrolled air movement through crackd a
small holes (infiltration) and through vents suchdmors and windows. The
disadvantage of this is that it is uncontrollable.

* Spot ventilation which means using localized fans in the rooms where
contaminant substances are generated (for exantplek extractor fans and
bath fans).

* Whole-house ventilationis a system that works thanks to fan and duct
systems to exhaust stale air and supply freshoathé¢ house. Whole-house
ventilation systems are usually classified as eghaentilation when the air is
forced out of the house, supply ventilation ifstforced inside and balanced

ventilation if the same amount of air is forceddiesand outside the house.
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10. Read the text again and answer the questions
1.Why is ventilation important?
2.What happens if too much moisture is not removednfthe inside of your
home?
3. What is the disadvantage of natural ventilation?
4. What is spot ventilation?

5. How does whole-house ventilation work?

My Glossary

pipe —tpyda

fixture —xperutenue, apMatypa, mpuCIocoOIeHHE
pump —Hacoc

brass -menp

cast iron —ayryH

outlet —po3etka

hard-wired —coeqnHEHHBII KabeneM

hard-wired appliances#poBojHbie ycTpoiicTBa
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meter box -€4éTuuk

=
o

. electric panel -aanens ¢ 3MeKTPoOOOrpeBOM

=
=

. Circuit —amexTpuyeckast emb; HHPKYJIAINs

=
N

. safety measuresrexHuka 0€30MacHOCTH

=
w

. circuit breakers asromaTnueckuii BHIKJIIOYATENb

|_\
N

. sSmoke alarm TPEBOXKXHAA CUTHAJIN3alHA O IMOABJIICHUH JbIMa



15. wiring system cucrema (BHyTpeHHEH) IEKTPOTIPOBOAKH
16. moisture -BnaxHOCTb

17. odours 3anax

18. pollutant /contaminant sarpsi3HsroiIee BEIecTBO

19. crack —mens, TpemHa

20. spot ventilation siokabHast BEHTHIISLIHS

21. duct system eucrtema BO3yX0OBOIOB

22. exhaust ventilation BeITs)xHAs BEHTHIIALAS

Unit 5
TRADITIONAL BUILDING MATERIALS
Building materials can be divided into two main gpe: natural and man-
made. Stone and timber are natural materials, ligedan since ancient times. Man-
made materials include bricks, cement, concre¢el,sglass, metal and more modern
materials including plastic and synthetics.
1. Read the text.
Stone
Stone walls are one of the oldest construction aggtknown to mankind.
The first stone walls were made laying up stonehaout any mortar. With this
method stones are held together by gravity. Thesés \are usually larger at the
base. In Ireland and north-eastern UK counties kinsl of wall was made by
farmers to create fences. It was quite a long ahdur-intensive method, but with
no costs. When cement appeared, the first morstoeck walls were created, where
cement paste fills the gaps between the stonesfilBh&ements were made using
burnt gypsum or lime, mixed with water.
Concrete includes Portland cement mixed with sgrayel and water, which
makes it resistant to cracking. To make it evenemesistant, steel reinforcing bars
can be added. Most stone walls today are made tismgnethod, because it is fast

and cheap.



2. Read the text and match the two parts of theeseas
The first stone walls were made

When cement appeared

The first cements were created using

Concrete is Portland cement
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Steel reinforcing bars can be added

a. burnt gypsum or lime, mixed with water.

b. to make concrete even more resistant.

c. the first mortared stone walls were created.
d. without any mortar.

e. mixed with sand, gravel and water.

3. Read the text.
Wood
The two main categories of woade:
- hardwood- usually from deciduous trees, which lose theirvésain autumn,
although some hardwood (for example, tropical haally comes from other types of
tree;
- softwood- from coniferous trees, which remain green throughioe year.
In engineering, wood can be categorized as:
- solid wood- softwood or hardwood that has been sawn into fipestiapes and
sizes, but whose natural structure, consisting@h@nd knotsremains intact;
- engineered wood made by bondingsticking together) layers of solid softwood or

hardwood, or by mixing quantities of wood particke®l bonding them with resin.

4. Read the text and match the two parts to makeaosentences about wood.
In each case, there is more than one possible answe

1. Engineered wood

2. Softwood



3. Solid wood
a. comes only from coniferous trees;
b. comes only from deciduous trees;

can come from either coniferous or deciduous trees;

o o

specifically describes single pieces of timber, motiple pieces that have been
bonded together;

e. is always made from multiple pieces or particles.

5. Read the text.
Timber

Timber framing and conventional wood framing are teifferent forms of
construction. Timber framed structures use fewangdr timbers with dimensions
from 15 to 30 cm and mortice and tenon or woodegs s fastening methods,
whereas conventional woodframed buildings haveeatgr number of timbers with
dimensions from 5 to 25 cm, and nails or other raacdal fasteners are used to join
the timbers. Today timber structures are oftencgunded in manufactured panels,
such as Structural Insulating Panels (SIPs). Theyrade up of two rigid wooden-
based composite materials with a foamed insulanatgerial inside. This method is
used because these structures are easier to hdilth@y provide more efficient heat
insulation.

Timber-framed construction offers a lot of advaetglt is kind to the
environment (when the wood used is taken from satée forests) and the frames
can be put up quickly. Its design is elegant angpk, and also both practical and
adaptable. It can give a house character, botlilenand outside. Thanks to its
strength, large open spaces can be created, sogethich is not so easy to obtain
with other techniques. It is very versatile, sokteénframed houses can also be clad
with stone or brick. This offers two more advant&agle house can blend in with
the surrounding area (both urban and rural) arsMéry energy-efficient. Timber is

also cheaper than other materials.



6. Read the text about timber framing and answer trestjons.

1. Do timber-framed structures use larger or smallenbérs compared to
conventional wood framing?

2.  Which fastening methods do the two different methose?

3.  What structures have been recently used? How ayeiade up?

4. What are the advantages of this method?

7. Read the text.
The text is taken from a technical handbook abtuttiral timber- wood intended to
support loads in a structure.
Solid structural timber

Generally, timber is cut to the required sectiothe width and depth that
determine its crosssection - at a sawmihere a range of section sizes are produced.
Timber from sawmills is generally supplied in roeggwnsections. This refers to the
surface texture produced by sawtngber with a circular sawf the timber needs to
have a smooth finish - for example, because it ballvisible in the structure - it can
subsequently be planéd smooth its surface.

Because the strength of wood varies, structurdbeémmust be stress-graded
This means its strength is tested in order to gigestress gradea standard strength
value which an engineer can use for design caloakst Timber can be mechanically
stress-gradedyhere its strength is checked by machine. It cao bé visually stress-
graded, where the wood is examined by an inspector who dofik potential

weaknesses - in particular, the position of knots.

8. Complete the sentences below using words améssipns from the text.

1. Wood has a smooth finish after it has been ... .
Wood cut with a circular saw is called ... timber
After timber is tested for strengths and weaknessesgiven a ... .

When timber is inspected by a person who looksviesknesses, it is ...
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When timber is inspected by a machine which téststiength, it is......



9. Read the text and then write the list of advgesaand disadvantages offeried
brick.

Masonry construction is a method that has been fsecknturies around the

world. It is usually used for walls of buildinggtaining walls and monuments.
The most frequent type of masonry is brick, butorete block is also becoming
more and more popular. Brick was one of the fitgtding materials that man used
and has been used since the times of the ancigmitiBgs because it offers a great
number of advantages. First of all, it has an dtibie price and it is made of
accessible raw material, which has long durabditgl good insulating properties. It
IS a strong material and is perfect for load-bepraystems where the loads are
compressive. It is the size of a man’s hand anctbee simple to use.

The appearance of the final work depends on thigyabnd expertise of the
bricklayer. Another advantage of using brick isttHike stone, it offers increased
comfort in the heat of the summer and the coldhef winter. Being heat resistant,
this material also offers good fire protection.

One of the disadvantages of using this materiddas masonry must be built on
a firm foundation to prevent settling and crackiagd in the presence of expansive
soils the foundation may need to be elaborate. Mame this is a heavy material,
consequently the structural requirements will hevée increased, especially if the

area is subject to earthquakes.



Advantages Disadvantages

Affordable prices

10. Read the text.
Cement and Concrete

Cementis a key material in construction. It consists ofeay fine powder.
When water is added to cement, a chemical reaotioars, and the cement begins to
set - it starts to become solid. The most widelgdugement-basedaterial is
concrete,which is made from cement, fine aggregdsand), coarse aggregate
(gravel) and water. After concrete has set, it sdde to reach its structural strength
- the strength needed to perform effectively. Galherengineers consider that this
strength is reached after 28 days - a point c&&day strength.

Concrete mix designsvhich are specified by engineers, state the prapwt
of cement, fine aggregate and coarse aggregate wsdxl for specific structures. For
example, a 1:2:4 (one — two - foun)ix consists of one part cement, two parts fine
aggregate and four parts coarse aggregate. Fongnixecise quantities — known as
batching- proportions are measured by weight. Mix desigss abecify the water-
cement ratio- the amount of water added relative to the amodintement used.
Excess water reduces the strength of concretdyesguantity of water is kept to a
minimum. But as drier concrete is more difficult wmrk with, an additive (added
chemical substance) called a plasticizer is of@duThis helps the concrete to flow
more easily. Other additives can also be used eXample, a retarder may be added
to delay setting, which gives workers more tim@aar (place) the concrete.

11. Read the text, and then find words and expresso match the descriptions.
1. gravel used in concrete
2. sand used in concrete
3. powder that enables concrete to set

4. mixing concrete accurately



specification of concrete ingredients
effective structural capability of concrete
affects the wetness and strength of concrete

different types of chemical put in concrete
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allows concrete to stay wet for longer

10.makes drier concrete easier to work with

12. Read the text.

The most common type of cement is Portland cemehtch is the basic
ingredient of concrete and mortar. It is made oftlBiod cement clinker (calcium
silicates, aluminium and other compounds) and othigror constituents. Portland
cement clinker is produced by heating a mixturea®f materials up to 145@° in a
kiln.

There are three production stages:
. preparation of the raw mixture,

. production of clinker,

. preparation of concrete.

Limestone is the main raw material for the prooucof clinker, followed by
sand, shale, iron ore, bauxite, fly ash and sldgpuh 2% gypsum is also added and
then the mixture is pulverized. The resulting pomai react when water is added.

Portland cement is commonly used to produce ctacyewhich is made of
gravel, sand, cement and water.

Blocks of cinder concrete, ordinary concrete awotlow tile are known as
Concrete Masonry Units (CMU). They are larger tloatinary bricks and used for
applications where appearance is not very impgrgah as in factory walls, garages
and industrial buildings. One of the advantagesooicrete blocks is that they can
be reinforced, grouting the voids, inserting rebarusing grout, so that they are

stronger than typical masonry walls.



13. Read the text and choose the best alternative.

Portland cement is the basic ingredientafcrete/aluminium.

The main raw material for the production of clinkebrick/limestone.
Portland cement is used to prodggavel/concrete.

Concrete Masonry Units are larger than ordirargks/stones.

Concrete blocks can beinforced/industrial.

o gk Wb PRE

Reinforced concrete blocks are stronger than mgsodustries/walls.

14. Match the words with their definitions.

1.masonry a.  a mixture of cement, sand, small stand water

2.brick b.  brick work

3.concrete C. white rock often used for making agime

4.mortar d. a mixture of sand, water and cemeltrox

5.limestone e. areddish-brown rectangular blockl usébuild walls
and houses

15. Read the text.
Reinforced concrete (RC)structures contain steel bars. Steel reinforcensent
needed mainly because concrete is weak in tendhuat is, bad at resisting stretching

forces. As steel is strong in tension, reinfordi@gsovercome this weakness.

In order to form the different parts of structuremmwork - sometimes also

called shuttering is used. This consists of moulds of the required and shape,
made from steel or timber, which are used to caritee concrete until it has set.

When wet concrete is caftlaced) in its final position, it is called in4gitoncrete.
Instead of being cast in-sitteinforced concrete elements can also be precasit at
a factory - then delivered to the construction se@ady for assembly. Sometimes,



precast concretés also prestressedVith prestressingtension is applied to the
reinforcing bars, by machine, usually before theccete is poured. The bars are then
held in tension while wet concrete is poured aratingdn. After the concrete has fully
set, the bars become ‘trapped’ in tension. Thiss@ses the concrete’s ability to resist
bending forces.

16. Read the text and answer the questions.

1. What do reinforced concrete (R€ljuctures contain?

2. Why is steel reinforcement needed?

3. What is shuttering?

4. What does in-situ concrete mean?

17. Divide into groups. Each group chooses one natieom this unit (stone, wood,
timber, brick, cement and concrete). Use your ownd® to describe it to the other

groups.

My glossary:

timber —crpoesoii nec, npeBecuna

mortar -u3BeCTKOBBIN PACTBOP; CTPOUTEIBHBINA PACTBOP
gravity —rpaBuTaIus, cuia TSHKECTH

labor-intensive spynoemxkwuii

lime —u3BecTh

concrete -6eToH

Portland cement soptnanauement

gravel -rpaBuii; rajgpka, raleYHHK
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cracking -pactpeckuBanue, 00pa3oBaHUE TPEIIHH

=
o

. reinforcing bar -apmartypHbIii cTep:KeHb

=
=

. hardwood TBépnas apeBecrHa

=
N

. softwood -msirkast mpeBecuHa

=
w

. solid wood —oTHasi, 1ie/IbHas ApeBeCcHHa

H
N

. grain —tekctypa, BOJIOKHO



15.
16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

knot -y3en; y3moBast 3aBsi3K
bonding - coenuHeHWe, TPHCOSAVMHECHHE; CBS3BIBAHUE,

IIPHUKPCIUICHUEC, CHCINICHUEC

mortise - 1)ma3; kaHaBKa; mpope3b || mpope3ars ma3 Wi KaHaBKY 2) THE3JIO;

OTBEpCTHE; YIITyOJIeHHE I 1WA || COeIUHATh IIUIIOM

tenon - BeICTYI, INMOHOYHBIM BBICTYI, TOPIIOBas INIMOHKA || COeAMHATH C

IMOMOMIBIO BBICTYIIA U 11a3a

peg -mtudT; MWTHIPh; HArellb; ACPEBIHHBIN TBO3/b || GUKCHUpOBATh ITH(TOM;

COEUHSATH ITU(TAMU

fastening -ckperuienue; kperuieHue (Hamp. TBO3ISIMH, CKOOaMH, CKpEITaMH,

KJICEM M T. 11.)

Structural Insulating PanelsCGHII-nanens
versatile -yHuBepcaibHBII; NIMPOKOTO HA3HAUCHUS
rigid - sxkécTkuii; HerMOKHIt; HEITOAATINBBIM
sawmill - reconmiika; neconmIbHBIN 3aBOT
batching - hopMupoBanne napTHii; KOMIUIEKTOBAaHHE MAPTHIA
sawing timber -aunomarepuan

circular saw —uckoBas nuia

stress-graded eopTrpoBaHHBIN O TPOYHOCTH

to plane -erporarts

masonry -kaMeHHasi KJiajKa

concrete block 6eronnstii 6110k

settling -ocenanue

fine powder -ToHKO U3MeIbUYEHHBIH TOPOIIOK
fine aggregate menkuii 3aroTHATEH

coarse aggregatexpynHbiii 3a110JTHUTEb
plasticizer- mnactudukarop

retarder samenuTens

cement clinker -HeMeHTHBIH KIHHKED,

shale TiauHuCTBIN ciaHell, cllaHeBaTas riinHa

KpEIICHUE,



40.
41,
42,
43,
44,
45,
46,
47,
48.

49.
50.
51.
52.
53.
4.
55.

bauxite -0okcuT, amoMuHUEBas pyaa

fly ash -nerygas 301a, 30J16Has TBLTL, YHOC

slag —mnak

cinder concrete HurakoBbIi OeTOH

hollow tile - mycTorenas miuTka

Concrete Masonry Units éeTonHbIit 610K

to grout —3anuBaTh JXUAKUM PACTBOPOM,

void - mpoeM B IIepeKphITHH

rebar -apmarypHas cTajib;, apMaTypHBIH IPYTOK; apMaTYPHBIA TPOQHIIs (11s
JKee300eToHa)

reinforced concrete xene3o6eToH

reinforcement ycunenue; ynpoyHeHue; apMUPOBaHUE

shuttering - onany0Oka, mepekpbiTHe

cast —oTIMBKa, 3ar0TOBKa

In-sSitu concrete MoHOJIUTHBINA OCTOH

precast- 3aBoJICKOTO H3rOTOBJICHHUST; TOTOBBINA

prestressing - co3gaHue TpPEABAPUTENHLHOTO HAmpsoKeHust (Hamp. B

KeJe300eToHe)

Unit 6
MODERN BUILDING MATERIALS

1. Read the text.

Stedl

Steel is resistant to corrosion, rusting and gerdeterioration. It can be used

both for exterior as well as internal infrastrueturtCompared to conventional

concrete buildings, steel buildings offer a lonlijfetime and they cause less harm to

the environment thanks to the resistance and dityaliBecause steel buildings are

usually pre-fabricated or made in sections andspHrat are assembled on the

construction site, they are cheaper than convedtiboildings. The quantity of

carbon contained in steel determines whether tliy & hard or soft. Nowadays



steel buildings are often appreciated for theingreslin fact, the flexibility of this
material allows different forms and shapes. Momntlany other building material,
steel has a high strength-to-weight ratio. Thismsdéaat it is easy and cheap to span
large distances elegantly eliminating columns. Kisao this, it is easier to subdivide

and customize office and warehouse space.

2. Read the text and complete the sentences withts\iom the text.
1. Steel can be used both for the exterior and tlegiont... of a building.
Steel is ... to corrosion, rusting and general detation.
Steel buildings have a longer ... compared to comveat concrete buildings.
Steel buildings are usually ... than ... buildings.

It is easy and cheap to span large ... elegantly.
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By eliminating ... , it is easier to subdivide andstmmise office and

warehouse space.

3. Read the text again and match the words to thefinitions.

1. Rusting

2. Flexibility

3. Alloy

4. Deterioration

5. Lifetime

6. To customize

a. a composite metal made by mixing other metals taget

b. the period of time for which a building is expectedast

c. when a metal becomes reddish brown because aficwater
d. to change the appearance or characteristics of thomge according to

someone’s taste or needs

@

becoming worse in quality or condition

being bent easily without breaking



4. This extract from an article in an engineering joat is about different types of
steel Read the text.

Steel is the most widely used engineering matefiathnically, though, this well-
known alloy of ironand carboris not as simple as one might think. Steel comes in
huge range of different gradegach with different characteristics. For the
inexperienced, it can be difficult to know whereoegin.

A good place to start is with the two main typesstdel. The first, carbon
steels,consist of iron and carbon, and contain no sigaificquantities of other
metals. Carbon steels can be divided into threa igades:

-Mild steel- the most widely used grade - is a low carbonl sthéch contains up to
approximately 0.3% carbon.

-Medium carbon ste&lontains between approximately 0.3%d 0.6%carbon.

-High carbon steatontains between approximately 0.6% and 1.4% carbon

Note: The chemical symbol for iron = Fe, and carbdb.

Alloy steels

The article goes on to look at alloy steels.

The second main category of steel is alloy steefsch consist of iron, carbon
and one or more alloying metals. Specific gradeallof steel include:
-low alloy steelswhich contain 90% or more iron, and up to approxetyal0% of

alloying metals such as

\ “ ‘__.-HI‘-“-—_{-

chromium, nickel, manganese,

molybdenum and vanadium

(HSLA), which contain smallefl
guantities of the above meta
(typically less than 2%)
-stainless steelswhich contain
chromium as well as other metals - such as nickad-which do not rust.
tool steelsyhich are extremely hard, and are used in cuttiotst

They contain tungsteand/or cobaltA widely used grade of tool steel is high-



speed steelvhich is used in cutting tools that operate at hHgnperatures, such as
drill hits.

Notes: The terms carbon steel and alloy steel can camstigion, as carbon steels
are also alloys, and alloy steels also containararb

The chemical symbol for chromium = Cr, cobalt = @xkel = Ni, manganese = Mn,

molybdenum = Mo, tungsten = W, and vanadium = V.

5. Decide whether the sentences below are truealsef and correct the false
sentences.

1. Steel is an alloy of iron and carbon.

Mild steel is a high carbon steel.

Alloy steels contain carbon.

Chromium and nickel are used as alloying metatdael.
Low alloy steels contain more chromium than iron.

Stainless steel is an alloy steel.
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Tungsten is added to steel to make it softer.

o

Read the text and match each paragraph with daglimg.
Glass and Metals

. Advantages and disadvantages of different kindeethls

. Transparent buildings: problems and possible mwist

. An interesting experiment

A W >

Glass is a fashionable material in contemporarhitecture. Transparent buildings
and structures are very popular in contemporanhigcture. Structural glass
components such as columns and beams are oftemecgout this material seems
structurally unsafe because of its brittleness. s reason a new construction
technique has been developed using:

. very long overlapping glass segments to creatssgieeams. These are made by

bonding the segments adhesively;



. a small stainless steel profile that has been ati#te layout of the glass beam to
reinforce it.

2

To prove that glass structures can be as safarderoced concrete, an experimental
transparent pavilion has been designed (with dimes® x 9 x 3.6) that combines a
number of innovative ideas. Many different kindsgidss and glass systems have
been used. The outermost and the tripled-layersdiating glass units have been
tempered and sometimes laminated and some glassidtabeen coated with solar
control glass to reflect some of the unwanted smesbutwards. In other cases glass
can be heated electrically and glass panes freermbxide have been used to make
the inside light more natural.

3

Painted, stainless, hot dip galvanized and weatksistant steel, as well as
aluminium, have also been used for supporting &tras. Aluminium has some
advantages (it is light, resistant to corrosion @a$y to work) but also some
disadvantages (its thermal expansion and condtyctive high and it has low elastic
modulus and fire resistance). Stainless steel@fsos some advantages (it has good
fire resistance and it is easy to keep) but it lpgce is a major disadvantage. Both
hot dip galvanised and painted steel are not asrswpe, but they are difficult to

work on site and are not resistant to corrosion.

7. Read the text again and decide if these statenaea true (T) or false (F).

1. Glass is very popular in contemporary architecture.

2.  There is no way to create a glass structure theg safe as reinforced concrete.
3. A transparent pavilion has been recently desigreednaexperiment that uses
some innovative ideas.

4. There is only one type of glass in this pavilion

5. Glass has also been used for supporting stesctur

6. Hot dip galvanised steel is not resistant taasion.



8. Match the words with their definitions.
1. Outmost
Stainless steel
Galvanized
Brittleness
Pane
A metal made from steel that does not rust
Fragility
External

Flat sheet of glass
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Coated with zinc to protect it from rust

9. What do know about non-ferrous metals? Readkttte
Common non-ferrous engineering metals

These website extracts look at the engineeringicgimns of some non-
ferrous metals that is, metals that do not contain iron.

Aluminium is widely used, often in alloy forms. An examplaigalumin, an
alloy used in aircraft manufacturing, which alsontzons copper(4.4%) and
magnesium (1.5%). Aluminium can also be alloyechwiitaniumto produce very
strong, lightweight metals.

Copper is an excellent electrical conductor, whichkes it ideal for use in
electric wires. Good ductility also makes it suléafor pipes. Copper is widely used
in alloys, notably brasgopper and zifcand bronz€copper and tinand sometimes
lead).

Silver is a precious metala reference to its high cost. It is a better eiemit
conductor than any other material, so it is oftesedufor electronic connections.
Another precious metal - gold is also an excellent conductor, and is highly

corrosion-resistant.



10. Prepare a short report about non-ferrous metédlsw are non-ferrous metals

used in your industry? Or in industry you are faanilith?

11. Read the text.
Plastic

Plastic products offer a number of ecological adeges: they save resources,
have a low maintenance cost and can be recyclathdfmore they contribute to
save energy (plastic foams are used for thermallatisn in many applications).
Plastic is also useful for noise protection andiliason.

The main fields of application of these materials pipes, insulation, wall
covering, flooring (both in houses and in publieas) and, quite recently, window
frames (made of PVC).

PVC stands for Polyvinyl Chloride and it is the gila which has seen the
most rapid growth in recent times in industry.

PVC is often used in piping systems because afated chemical resistance
to corrosive fluids. PVC pipes are used for a greahber of applications: to drain
waste, for natural gas distribution, for electrieeld communications wiring, for
municipal water.

As it is the newest primary construction materiab eentirely man-made,
plastic is extremely versatile. Improvements mddeugh research have increased

its acceptance among designers, contractors atdirgucode officials.

12. Read the text and choose the correct option.
A. industry

B .materials

C .resources

1. Plastic insulation is also useful for ... protenti
A recycled

B resources

C noise



2. PVC is the plastic whose use has grown more ...
A recently

B slowly

C primary

3. The ... fields of application of these materiaksia flooring.

A alternative

B main

C useful

4. PVC has good ... resistance to corrosive fluids.
A physical

B public

C chemical

5. PVC pipes are used for ... gas distribution.

A natural

B chemical

C piping

13. Read the text again and answer the questions.
1. What are the advantages offered by plastic mpts@u
2.How can plastic save energy?

3.What is plastic insulation useful for?

4. What are the main fields of application of plastic?
5. What does PVC stand for?

6. What are PVC pipes used for?

14. Make a list of advantages and disadvantagesac material.

Steel Glass and Metals

UJ

Plastic

Advantages

Disadvantages




15. Read the text.

Sustainable Materials

Due to the rise in global population and prospeoigr the last few decades,
one of the consequences of this phenomenon hastbeancrease in volume and
variety of the materials used (such as raw matrabd, manufactured products and
waste) with a consequent increase in the transjistdinces. This has created a series
of negative effects on the environment, especdifferent kinds of pollution, leading
to an ecological emergency and growing preoccupahmout health. This is why the
aim of eco-design is to create buildings with laslegical impact, where people can
live in a comfortable, healthy way.

This is possible by using building materials the¢ graditionally considered
eco-friendly and sustainable: timber from forestatthave been certified; quickly
renewable plant materials (such as straw or bambsane typical traditional
materials such as brick, stone, clay and cork; toaic, renewable and recyclable
materials (natural paints, waxes and varnisheskt&®\aaterials can also be reused as

a resource for construction purposes.
16. Read the text and answer the questions below.

1. What has happened to population and wealth inasteféw 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 sustainablermmistgou have found in
the text?

17. What is your opinion of modern building matksfawWhich would you use if you

could build your own house?

My glossary:

8.
9.
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rusting —p>xaBunHa

deterioration -pa3zpymenue

pre-fabricated #3roroBeHHBIN 3aBOACKHUM CIIOCOO0OM; COOPHBII

carbon —yrnepon

alloy —crmiaB, npumech

strength-to-weight ratio eTHomIeHHE MTpeeaa MPOYHOCTH K Macce

customize -wusrortaBmuBaTh (Hamp. CTAaHOK) MO CHEIHAIBHBIM TPEOOBAHUIM
3aKa34rKa, W3rOTaBIMBaTh (HAMp. CTAHOK) IO CHCIHAIbHBIM TEXHUYECKUM
TpeOOBaHUSIM

carbon steel yrnepoaucras crajib

mild steel -vsrkas, manoyriepoaucras cTajib

10.low alloy —Hu3KO snerupoBaHHEbI CIUTaB

11.molybdenum -vonubaeH

12.vanadium -Banaauii

13.tungsten Boashpam

14.overlapping q1epeKphITrEe; COBMEIICHHE; HATOXKCHHE

15.dip galvanized ropsiuee nuHKOBaHUE TOTPYKEHHEM (B pacIliaB)

16.non-ferrous -#He coaepxarnuii xxenesa

17.brass -1aryns, xé&nras Meab

18.tin —onoBo

19.lead —cBuHen

20.straw —conoma



Unit 7
DESIGN AND PLANNING
1. Read the text.
Sketch stage and working drawings

Designing a project involves a number of vital s&gsketch design, design
development and working drawing. During the degignelopment stage all kinds
of helpful information are gathered, so that malsrand methods proposed for the
project can be checked. The working drawing staghe most demanding, because
every project is unique as far as design and adgeshithe parts are concerned. At
this stage all the architectural drawings, scheslaled specifications required for
building consent are prepared. Sometimes all thaserral is also needed to get
prices from builders. In some cases 2D or more conyn3D formats are used to
describe the building. The builders will need watkidrawings, consisting of plans;
sections, elevations, details, schedules, spetdit and other consultants'
documents. During this stage all the architectdralwings are produced using the
most recent computer design software, which is genylar to the software used by
other consultants. This way all the information daa coordinated easily. It is
important to make very precise drawings becausegrthest conform to all the latest
building standards, otherwise the council will m¥e building consent. Another
reason is that this will help builders know as mutormation as possible, thus
reducing their guesswork.

Engineering graphics are very important for engisebecause it is the
language with which they think and communicate.rgeao the AutoCAD replaced
the old T-square and. more recently, the 3D panaecnstlid modeling software has

been used to learn graphics.

2. Read the text and decide if the statements balewrue or false.
1. The first stage when designing a project is skdtsign.
2. The specifications necessary for obtaining boddi

consent are drawn up during the working drawingspha



3. Builders will never provide a price until thege these documents.

4. These documents help builders to work as accyrasepossible.

5.Building consent to start work on building deperas the accuracy of these
drawings.

6.AutoCAD is the latest form of software in this filel

3. Find the synonyms of these words in the text.
1. step
2. controlled
cost
technique
papers
newest

essential
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estimation

4. Read the text.
AutoCAD

At the beginning of the 1980s Computer-Aided Des{@AD) programs
drastically cut the needs of draftsmen. Today stteden universities do not learn
drafting techniques; they learn computer-aidedgiesistead. But what exactly is
CAD and what is it used for? CAD is software whellows the use of computer
technology for the development of design and dedigcumentation. It is used to
design curves and figures in two-dimensional spacaurves, surfaces and solids in
3D objects.

CAD has a great number of applications: automotisieipbuilding and
aerospace industries, industrial (in the desigtools and machinery and throughout
the engineering process from conceptual design lagdut of products) and
architectural design (of all types of buildings)ogthetics and also computer

animation for special effects in movies, advergsiand technical manuals.



Moreover, it is used for the creation of photo daetions often required in the
preparation of Environmental Impact Reports.

The objects and features created are adjustableraa@rn CAD can also
allow rotations in 3D, so that the designed obant be viewed from any angle.
Nowadays CAD systems exist for all the major plaitf® and no special hardware is
required for most CAD software (except for sometays that do graphically and
computationally- intensive tasks and require a modgaphics card). The human-
machine interface is usually via a computer mous@ @en and a digitizing or

graphics tablet. The advantages of CAD are

lower product development costs and a

greatly shortened design cycle.

5. Read the text and answer the questions.
1. What does CAD stand for?
2. What is it exactly? What is it used for?

3.  When did a drastic change in design

take place?

4.  What was the consequence of this change?
Can you name a few CAD applications?

5

6. Isthere any need for special hardwareuf yse CAD?
7. Can you explain what the 'human machinefete’ is?
8

What are the main advantages of this dgziggram?

5. Read the following text about planning. What43Nhat do planners typically do?
Town Planning
Planning is a balancing act between constructinglanmo communities and
conserving our natural and built heritage to creatstainable places where people
can live, work and play. It implies decisions abduvansport, facilities, the
development of new shops, schools, dwellings, patcs It supports our ongoing use

of the environment.



Some of the things that planners do include:
developing and creating affordable housing;
regenerating socially-deprived areas;
requalifying historic buildings;
creating policies for managing the traffic and impng energy efficiency;

discussing with communities about how to improvartiquality of life.

6. Read the text.
Master Plan

A Master Plan is a document describing how a atyeveloped and how it can
develop in the future. It is written by city plamaeand experts after examining the
land.
Here is an example of the aims of a Master Plan:

to create a structure for the best quality City t@=n

to create the best possible environment for aligjse

to find key problem areas;

to treat improvements as priorities;

to create an attractive area for businesses;

to develop existing resources.

Modern city planning is increasingly concerned wtile social and economic
aspects of city living.

The process of city planning usually involves aeseof surveys and studies,
development of a land-use and transportation gegparation of a budget, and the
approval of a unified Master Plan by various agemar legislative bodies. City
planners have to tackle problems of traffic, padint security, fire and sanitation
services, limitations and other regulations, ang pnoblems of funding. In recent
years planners have worked closely with communigugs who wanted to take part
in the planning of their own neighbourhood.



7. Read the text and answer the questions below.
1. Who writes a Master Plan?

What does it include?

What are its aims?

What does modern city planning include?

What problems do city planners have to tackle?

o 0k w N

What are the tends in recent years?

8. Find the synonyms of these words in the text.
Specialist

Inspecting

Structured

Suggestions

Enhancements

S A

Restrictions

9. Read the text and explain the meaning of theliswale”.
Drawing types and scales

In engineering, most design information is shown darawings Today,
drawings are generally not drawn by hand. Theyprogluced on computer, using
CAD (computer-aided desigsystems.

A key factor on a drawing is the scaldhat is, the size of items on the
drawing in relation to their real size. When ak tttems on a drawing are shown
relative to their real size, the drawing is drawrstale,and can be called a scale
An example of a scale is 1:10 (one to ten). At lakOobject with a length of 100
mm in real life would measure 10 mm on the drawing.

Most engineering designs consist of a set of drgs\@@a number of related drawings):
» General arrangement (GA) drawings show whole dsvarestructures, using a
small scaleThis means objects on the drawing are small, v&ab their real

size (for example, a 1:100 drawinf§an entire building).



» Detail drawings show parts in detail, using a lasgale,such as 1:5 or 1:2.
Small parts are sometimes shown in a detail asabsiae (1:1),or can be
enlarged to bigger than actual size (for examplg), 2

For electrical circuits, and pipe and duct netwprkss helpful to show designs in a
simplified form. In this case, schematic drawirigien referred to as schemajiese

used.

10. Do you know anything about BIM technologies@r&lyour ideas about it with

your group mates.

11. Read the text and compare your ideas withrtfegmation from it.

BIM (Building Information Modeling) is a design tetique applicable to new
construction or reconstruction. It involves the atiren of a three-dimensional
parametric model with all networks and equipmentovling comprehensive
information about the object under construction ke £xact number of materials
used, their prices and suppliers, terms of constmudoy stages etc. Engineering
networks and connected equipment are assembleldeinntegrated model, which
allows eliminating conflicts at networks setup achieving accuracy even at the
initial phase of designing.

In the process of architectural and constructiaigieng, a computer model of
a new building is created, providing overall infation about the future object. BIM
technologies allow visualizing the building’s syste calculating different variants
of the layout from the point of view of environmahprotection, and bringing them
into compliance with norms and standards, as welimadeling and analyzing the
operational characteristics of future buildingsathading, lighting, heat energy,
etc.), and easing the choice of the optimal sahstio

To increase the efficiency of organizational andhtelogical design, it is
necessary to create adequate models that allowycksad repeatedly modeling and
testing organizational and technological processethe course of the project

development. BIM increases the efficiency of amtis and designers work, shortens



the time spending on designing and altering theunh@ntation, and providing
projects with additional information.

Since the digital model of the building is createxn the first steps of work, it
becomes possible to organize the team’s operatimgepses where all specialists are
involved to work together from the earliest stagéshe project, when the costs of
research and modification are minimal, and the lt@saf such changes are most
significant. Joint design becomes possible, whiglppse is to achieve high quality

and make the project cost-effective.

12. Answer the questions.

a. What does BIM mean?

b. What does BIM involve?

c. What do BIM technologies allow to do?

d. What are advantages of BIM technologies?



13. Describe the scheme of BIM technologies.

BIM Model
Concept Project stage
<=
Architectural solutions Architectural solutions
Constructive and space-planning
solutions

Heatinmg, wventilation

Working documentation Construction Exploitation
,-'"'j. N—""-L\_L
& L

-~ -

| 1 \k\"\”’.-/’_ 2 - o

2 | 4 ""/d | 2

Architectural solutions (; Schedule Exploitation service

Constructive and space-planning Financial model

solutions
Heating, ventilation

My glossary:
1. specifications 3amganue, TeXHUYECKUE TPEOOBAHUS
2. AutoCAD - mporpamma [cucrema mpoektupoBanus] AUutoOCAD, cucrema
aBTOMAaTU3UPOBAaHHOTO npoekTupoBanus, CAITP

3. draftsman -1epT&KkHUK, KOHCTPYKTOP



scale —-macmTab

general arrangement (GAkeMIIOHOBOYHBIN YePTEK
three-dimensional #péxmepHbiii

supplier s1ocraBimuk

comprehensive BcecToOpoHHM, KOMITJICKCHBIN
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eliminate —ycrpausaTh

10. setup -Hactpoiika



Unit 8
ON THE BUILDING SITE

1. Match the following words for civil engineeririgols and equipment with an

appropriate image:

Construction crane Dumyp truck Shovel Earth Mover
Bulldozer Back hoe Drredger
Track excavator Wheel Loader Motor srader

Back hoe Cement truck  Foad Roller




2. Read the text and label the pictures with thede/an bold in the text.

A tower crane is used to build tall buildings. Its short arm rezs a
counterweight of concrete blocks and its long asarries lifting gear. The operator
can sit in a cabin at the top of the tower jusbiethe horizontal boom or control the
crane by radio remote control from the ground. Tfieg hook is controlled by a
system of sheaves.

Digging machinesare used for digging trenches for subterraneditydines,
storm sewers. etc. They use a vehicle (such agna lfivader) and digging elements
such as a bucket-style backhoe or a rotary diggng. The rotary digging
Instruments use a rotating structure that is rdtateng an elongated path.

A concrete mixer(or cement mixer) mixes cement aggregate (sucerent

or gravel) and water to form concrete. There ase @ortable concrete mixers for
smaller volume work.
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. Read the text again and answer the questions.

. What is a tower crane used for? How does it ®ork
. Where can the operator sit?

.What are digging machines used for?

.What do the rotary digging instruments use?
.What does a concrete mixer do?

. What is usually used for smaller volume work?

. Find the words in the text for the followingidgions.

. a person who is employed to operate or contnedehine;
. a curved device used for catching or holdingghj

. harrow holes which are dug into the ground;

. longer and narrower than is normal;

. small enough to be easily carried or moved.

. Match the safety signs with their meaning.

'

>
o

A"
@
Eﬂﬂ

. Harmful or irritating substances

0|
m
&l

c

B> @ D>
7

Danger high voltage

. Inflammable substances

1

2

3

4. Mandatory safety helmet

5. Protective footwear required
6

. No unauthorised entry



7. Protective gloves required
8. Suspended loads

9. Wear safety harness.

6. Read the text and answer the questions below.

The improvement of safety, health and working ctods depends upon
governments, managers, supervisors and workersst@ohon and maintenance of
safety facilities, installation of safety signsstiag of lifting machinery, emergency
and evacuation plans must all follow precise sapedcedures. The aim of all this is
to avoid accidents and ill health by eliminatingtgydial dangers. The materials,
equipment and tools on the site should also meameseafety standards. The main
safety measures involve:

Work platforms every work platform must be provided with safeess and
have enough strength to bear the load placed dnntust also be secured to avoid
separation from the supporting structure to which attached.

Scaffold stability scaffolds must be assembled with the vertical bemplumb and
be secured to a building if their height is ovein3es their minimum base dimension.
Their bases must have bearing plates resting aticasirface and strong enough to
support their weight.

Electrical hazards a scaffold must be grounded if it is situatedrngaigh
voltage source.

1 .What do site safety procedures concern?

2. What should also meet some safety standards?

3. What is the main aim of these measures?

4. What must every work platform be provided withly must it also be secured?
5. How must scaffolds be assembled? What must blases have?

6. When must a scaffold be grounded?

My Glossary

1. backhoe -skckaBatop, oOpaTHast 1omara



dump truck -eamocsain

front loader / wheel loadergponTansabiii HOrpy34nk
cement truck -HemeHTOBO3

shovel -nomara, sxckaBaTop

dredger semcHapsiz

motor grader -aBrorpeiiaep

road roller —topoxHbIii KaTOK
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earthmover semnepoiinas MammHa
10.counterweight -apotuBoBec; 6amnact

11lifting gear -nmoabEMHBIN MEXaHU3M

12 boom —crpena

13.sheave -6nox

14 trench —pos, kotioBaH

15.subterranean utility lines roa3eMHbie KOMMYHHKAITUN
16.storm sewer auBHEBasI KaHATN3AIIHS

17 suspended loadsreaBeiieHHbIe TPY3bI

18 scaffold -crpourenshbie neca



GRAMMAR REVISION

Active Voice
Tenses |Aux.verb Past Present Future
Simple todo |Ques.& negative Ques.& negative|will + infinitive
did + infinitive do, does + without ,to"
without ,to* infinitive without

nto

Continuous | tobe |was, were +Vin¢ am, are, it +Ving| will be +Ving

Perfect to have had + past have, has + paswill have + pas

participle participle participle

Perfect to have | had been + Ving have been, has| will have beer

Continuous | been been + Ving +Ving

Exercise 1.Use a proper Present Simple form of a main veffratkets angut an
adverb in a right place

1. You....... to learn the skill if you want to createyasort of profitable website
or blog.(always, to have)

2. A cousin keyword is essentially any term that ....imikar search results(to
produce, usually)

3. Phrases that ......... many of the same words or eveexhet same words in
a different order are the easiest cousin keywoodsdéntify. (to contain,
occasionally)

4. Although the term “lawnmower” ........... to term “landgmng”, this ......
that these two keywords are viewed as relateddb ether by a search engine.
(sometimes, to relate, not to mean)

5. Knowing how to effectively target cousin keywords..... the difference
between an unsuccessful blogger and a big-timeaddfimarketer(to make,

often)



Exercise 2.Use the Simple Past Tense for the verbs in braekdtse end of each
sentence:
1. Two years ago, on 11 March 2011, in Japan the @d#sinearthquake
accompanying by tsunami ....hgppen)
2. The tsunami ....... the accident at the Nuclear PowantPukushima-1.
(cause)
3. The accident at the NPP Fukushima-1 ..... immediaadtgr the earthquake
and tsunami.dccur)
4. On 18 March 2013 in the evening a new accidentezhby failure of cooling
systems of spent nuclear fuel pools of Units 4 3,.. (take place
5. On 19 March the companyEPCO .... to put into run the cooling system of
Unit 1. (manage)
6. Following the accident at the Fukushima NPP on Htdd 2011, the European
Union ...... the Implementing Regulation on 26 Octob@t2. @pprove)
Abbreviations: IAEA — International Atomic Energy Agency
TEPCO —Tokyo Electric Power Company
NPP — Nuclear Power Plant

Exercise 3. Put verbs in brackets at the end of each sentetioecorrect tense:

1. Search Engine Optimization (SEO)..... to maximizefipable traffic from
search engines to website® §im)

2. Graduate students at Stanford University, LarryePagd Sergey Brin, .a
mathematical algorithm for a search engine to the&e prominence of web
pages. to develop)

3. Page Rank...... the likelihood that a given page willéached by a web user

who randomly ........ the webtq estimate, to surf)

4. Page and Brin ...... Google using the developed algorifor searching in
1998. {o found)

5. Google ....... immediately the growing number of Intgrmusers due to its

simple design.t¢ attract)



6.

7.

Many sites .... on exchanging, buying, and sellimdi often on a massive
scale.{o focug
In 2007, Google ..... a campaign against paid lihleg transfer Page Ranko (

announce

8. Adding relevant keywords to a web page meta datato..increase traffic to

the page.tp tend)

Exercise 4. Make questions beginning with given expressiofslick

1.

The success and popularity of a search enginetesndmed by its ability to
produce the most relevant results to any giverceedfHAT ... BY ?

Search engines with more complex ranking algorithtaking into account
additional factors have been evolvB#dHAT ALGORITHM ...WITH?

The number calculated by the algorithm, has beenedaPage Rank after
Larry PageWHO ... AFTER ?

In Google off-page factors as well as on-page factwe consideredWVHAT
FACTORS ...?

Webmasters had developed link building tools tdugrice search engine
results WHAT TOOLS ...?

Google Instant, real-time-search, was introducelte 2009 in an attempt to

make search results more timely and releVAIHEN ...?

. Site administrators have spent months or even ygatimizing a website to

increase search rankingsOW MUCH TIME ...?

. A variety of methods can increase the prominenca ofebpage within the

search result<CAN ...?

. Cross linking between pages of the same websitelagr may improve its

visibility. MAY ...?

10.Updating content keeping search engines crawlintk beequently can give

additional weight to a sit€AN ...?



Passive Voice

TENSE Past Present Future

Simple | was/were installe| am/arelis installe| will be installed

Continuou§ was/were being| am/are/is being

installed installed
Perfect | had been installel, Have/has been
installed

Exercise 5.Transform Active Voice sentences into Passive \&@n&ences.
Example:ACTIVE High oil pricesimpact even China in 2011.
PASSIVEEven Chinavas impactedby high oil prices in 2011
1. In 2011 China aloneontributed to 80% of the world growth of electricity
consumption.
2. A sensory screeanablesthe control of the eReader functioning.
3. Immediately after the accident at the Fukushimantplthe management
implemented measures to stabilize situation.
4. The increase of the coal share for electricity poidn causedthe growth of
CO2 emissions in the G20 countries.
5. Enerdata, an independent Research & Consulting, foamried out this
analysis.
6. The Tolino Shine eBook readprovides a size of letters tuning.
7. In 2011 high oil pricegesulted in a decrease of oil demand in European
countries, the USA and Japan.
Exercise 6.Rewrite the sentences below. Instead of using smayéieople/they
write a passive sentence.
1. Somebody composed the text using excerpts frorktieedata press release of
30 May 2013 in Grenoble.
2. They elaborated the analysis tbke trends in energy demand, based on 2011

data for G20 countries.



. People observed strong alternations in using gdscaal in the USA and in
Europe.
. People characterized the world energy demand. Il 2§ bullish growing

Chinese and Indian markets.

. In the United Kingdom they increased the share sagicoal for electricity
production from 30% to 40%.

. They built the Tolino Shine eReader within a parthg among three
Germany’s leading companies.

. People control the eReader functioning throughna@s screen.
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