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HEPEIMOBA

MertoauuHi BKa3iBKM pO3po0JeHI BIAMOBIAHO 1O poOOY0i HaBYAIBHOI
nporpamMu «AHIIIMCbKa MOBa Uil HaykoBLiB-1» (axynsrery IEE nns ctyneHTiB
SKypcy 1 cHOpsMOBaHI Ha NOMIMOJNEHHS MPAKTUYHUX HABUYOK BOJIOAIHHS
aHIIIMCHKOI0 MOBOKO I NMPOQECIMHOro CHUIKYBaHHS Ta HAYyKOBOI JISJIBHOCTI
MaifOyTHIX 1HXeHepiB crenianbHocTel «Enexkrpomexanika», «Enexkrpomexaniuni
CUCTEMH T'€OTEXHIYHUX BUPOOHUIITB». MeToANYHI BKa31BKU MPU3HAYEHI JJIT pOOOTH
Ha NPAKTUYHUX 3aHATTIX mpotarom 9 ta 10 cemectpiB (20 roavH ayIMTOPHUX
3aHSTh), MOXKYTb OyTH BUKOPHUCTAHI 1 JJIsl CAMOCTINHOT pOOOTH CTY/IEHTIB.

Bunanns cknagaetbes 3 10 po3auniB, skl MICTSITh OpPUTIHANbHI TEKCTH 3a
(haxom, BIIpaBH Ha PO3BUTOK JIEKCUYHOI, TPaMaTUIHOT Ta MOBJICHHEBOT KOMITCTEHITIH.
Koxxuuit po3ain BkiIO4ae MEPEATEKCTOBI BIIPaBH, CIPSMOBaHI Ha MIATOTOBKY [0
CIOPUUHATTA TEKCTYy, BIOpPaBU Ha TMEPEBIPKY PO3YMIHHA TEKCTYy Ta Ha 3aCBOEHHS
JEKCUYHUX OJMHUIb 1 TpaMaTUYHUX CTPYKTYp, Kl MICTATHCS B TEKCTi, a TAKOXK
TBOpYl 3aBJaHHA. ABTEHTHYHI AHIJIOMOBHI TEKCTH, B3SITI 3 HAyKOBO-TEXHIYHUX
CJICKTPOHHUX JIKepeJ, iX JICKCHYHE HATOBHEHHS J]a€ 3MOTY MIATOTYBAaTH CTYJAEHTIB /10
CIUIKYBaHHsS 3a (paxoM aHIIINCHKOIO MOBOIO, PO3pOOJICHI BIpaBU CIPSIMOBAHI Ha
aKTHUBI3AIlII0 3aCBOEHUX CIJIIB Ta BUpaA3iB, YAOCKOHAJEHHS HABUYOK ay/i1IOBaHHS,
TOBOPIHHSI Ta MTUChMA.

Bukonanusi cTygeHTaMM METOJUYHUX BKA31BOK CHpHUsie€ IHTEHCU(IKAIIL
MpoIleCy HaBYaHHS aHMIIMCHKOT MOBHU 1 CTBOPIOE YMOBH JJIsSI TPABUIILHOIO 1 HAOUIBII
JOLIIBHOTO TPEHYBaHHS, sIKe 3a0e3nedye TpUBajl HABUYKH PO3YMIHHSA CTPYKTYpH

HAYKOBO-TEXHIYHOT'O TEKCTY.



UNIT 1
A. UNDERSTANDING A PRINTED TEXT.

This text will give you information about automation role in industry and our

society.

I. Before reading the text discuss with your friend the role automation
technologies play in our society. What problems can intensive application

of automation technologies cause?
II. Speak about automation technologies used in energy industry.
AUTOMATION

Automation, robotization or industrial automation or numerical control is the
use of control systems such as computers to control industrial machinery and
processes, replacing human operators. In the scope of industrialization, it is a step

beyond mechanization. Whereas mechanization provided human operators with

machinery to assist them with the physical requirements of work, automation greatly

reduces the need for human sensory and mental requirements as well. Automation
plays an increasingly important role in the global economy and in daily experience.
Engineers strive to combine automated devices with mathematical and organizational
tools to create complex systems for a rapidly expanding range of applications and
human activities.

There are still many jobs which are in no immediate danger of automation. No

device has been invented which can match the human eye for accuracy and precision

in many tasks; nor the human ear. Even the admittedly handicapped human is able to

identify and distinguish among far more scents than any automated device. Human
pattern recognition, language recognition, and language production ability is well
beyond anything currently envisioned by automation engineers. Specialized hardened

computers, referred to as programmable logic controllers (PLCs), are frequently used



to synchronize the flow of inputs from physical sensors and events with the flow of
outputs to actuators and events. This leads to precisely controlled actions that permit
a tight control of almost any industrial process.
Social issues of automation
Automation raises several important social issues. Among them is automation's
impact on employment. Indeed, the Luddites were a social movement of English
textile workers in the early 1800s who protested against Jacquard's automated
weaving looms — often by destroying such textile machines— that they felt
threatened their jobs. Since then, the term /uddite has come to be applied freely to

anyone who is against any advance of technology.

Some argue automation leads to higher employment. When automation was

first introduced, it caused widespread fear. It was thought that the displacement of

human workers by computerized systems would lead to severe unemployment. In

fact, the opposite has often been true, e.g., the freeing up of the labor force allowed

more people to enter higher skilled jobs, which are typically higher paying. One odd

side effect of this shift is that "unskilled labor" now benefits in many "first-world"
nations, because fewer people are available to fill such jobs. Some argue the reverse,
at least in the long term. They argue that automation has only just begun and short-
term conditions might partially obscure its long-term impact.

It appears that automation does devalue labor through its replacement with
less-expensive machines; however, the overall effect of this on the workforce as a
whole remains unclear. Today automation of the workforce is quite advanced, and
continues to advance increasingly more rapidly throughout the world and is
encroaching on ever more skilled jobs, yet during the same period the general well-
being of most people in the world (where political factors have not muddied the
picture) has increased dramatically. What role automation has played in these changes
has not been well studied. One irony is that in recent years, outsourcing has been
blamed for the loss of jobs in which automation is the more likely culprit .

Millions of human telephone operators and answerers, throughout the world,

have been replaced wholly (or almost wholly) by automated telephone switchboards
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and answering machines (not by Indian or Chinese workers). Thousands of medical
researchers have been replaced in many medical tasks from 'primary' screeners in
electrocardiography or radiography, to laboratory analyses of human genes, sera,
cells, and tissues by automated systems. Even physicians have been partly replaced
by remote, automated robots and by highly sophisticated surgical robots that allow
them to perform remotely and at levels of accuracy and precision otherwise not

normally possible for the average physician.

B. CHECK YOUR UNDERSTANDING
I. Answer the questions to the text.

1. What is the role and meaning of automation in industry?
Can automated devices replace a human being completely?
What social issues does the use of automation rise?

What are the advantages of automation use in industry?

A I T

What occupations are mostly subjected to the automation process?
6. What is the side-effect of the automation implementation?
I1. Find English equivalents in the text.
®D13UYHI BUMOTH
[lomenHmit JOCBIT
ABTOMaTH30BaH1 IpUIaaAH
Posiuproroun iana3zoH 3aCTOCYBaHHS
[IporpamoBanuii JOriYHUN KOHTPOJIEP
CorianbHi TUTAHHS

Bruus aBTomatmzarii Ha 0€3po0ITTSA

IlepenoBa TeXHOJIOTIA

KBanidhikoBaHu# TPV

3aTBMaDI/ITI/I JIOBrOTPHUBAJIMI BILIMB

II1. Explain the meaning of the following expressions.

Human pattern recognition



Human sensory and mental requirements

Computerized systems

Skilled job
Outsourcing

C. INCREASE YOUR VOCABULARY
I. Find synonyms in the text to the following words

Entire, to try, to recognize, endanger, to initiate, to profit, unclear, to diminish,

sharply, advanced.

I1. Choose the word or word combination to fill in the gaps.

1. Automation greatly =~ the need for human sensory and mental
requirements

a) reduces b) produces c) benefits

2. No device which can match the human eye for accuracy and

precision in many tasks;

a) is inventing b) has been invented c) has been inventing

3. Programmable logic controllers are frequently used to synchronize the
from physical sensors and events with the flow of outputs to actuators

and events.

a) flow of inputs b) flow of charts ¢) synchronized data

4. Since then, the term /luddite has come to be applied freely to anyone who is

against any

a) usage of computers b) economic progress  ¢) advance of technology

5. Today automation of the workforce continues to advance increasingly more

rapidly throughout the world and on ever more skilled jobs.
a) is benefiting b) is encroaching c) 1s assailing
6. One irony is that in recent years, has been blamed for the loss of jobs

in which automation is the more likely culprit .
a) outsourcing b) mechanization c) luddites

II1. Translate into English



Bce mie 3anumaeTscss yMMaio poOIT SKMM HE 3arpOKye aBTOMaTH3aLl1s.

B TecToBii1 aBTOMATHIII aBTOMaTH30BaHE TECTOBE 00OJIaIHAHHS KOHTPOIIOETHCS
KOMIT'FOTEPOM.

ABTOMAaTH3aIlIsl MOXE TMPU3BECTHU JI0 3POCTaHHS PIBHS 0€3pOO0ITTS Y BCHOMY
CBITI.

ABTOMAaTH3AIlisl 3HEITHIOE JTIOACHKUM TPy, 3aMIHIOIOYU HOr0 MEHII JOPOTUMU
MallTuHaAMH.

JluBHUM MOOIYHUM €(EKTOM aBTOMAaTH3aIlll € MOsBa IMOSABA MOXKJIUBOCTI IS

pOOITHHKIB BUKOHYBAaTH OLIbII IHTEJIEKTYaIbHY Ta KBaII(pIKOBaHY poOOTY.

D. GRAMMAR REVISION

Study the underlined examples in the text. What types of subordinate clauses are

they?

I. Combine the sentences using a relative clause.

1.

There are many jobs. These jobs are in no immediate danger of automation
process.

We really need good physicians. Even they can be partly replaced by the
robots.

Industrial automation replaced human operators. These operators work in
different branches of industry.

Automation played a great role in the worldwide changes. These changes are
not studied well.

Automation makes people enter more skilled jobs. These jobs are usually paid

more highly.

SUPPLEMENTARY TEXT
HOME AUTOMATION TECHNOLOGY (Part 1)

Useful words and expressions:

to tighten one's belt — 3aTarunyTu nacok

to make ends meet — 3BOAUTH KIHII 3 KIHISIMUA



out of reach - HetocsXHMIMA

a frivolous luxury — nerkoBaxHa po3Kiil
appliances - eixexTponpuiiaau
implementation - 3acTocyBaHHs

When it comes to the question of whether or not you should invest in a solution
for home automation, price is no doubt an important factor. And that is especially
true, given the current state of the economy. After all, with unemployment being as
high as it is, and people tightening their belts and struggling to make ends meet, you
might think that the last thing on peoples' minds i1s home automation. Price points
may justifiably make it out of reach for many people, as the use of this type of
technology is considered by many to be a frivolous luxury.

Their argument is that who in their right mind would want to control a toaster
oven, a vacuum cleaner, or a coffee maker from their computer anyway? They posit
the question that have we become so lazy and have we geeked out so much that we
can't simply just control our appliances the old-fashioned way. But what these people
don't realize is that while it is true that for some people, it is just a luxury that they
can do without out, there are many others who can actually benefit from and may
actually even need home automation. Price is not an issue, when you look at the issue
through the lens of someone who actually needs and is dependent on this technology
in order to function, or from the perspective of someone whose life could be
improved or could operate more smoothly with the implementation of this

technology.
E. WRITING

Suggest some practical applications of the use of home automation technology

and how it can benefit our lives. Write a short essay.
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UNIT 2
A. UNDERSTANDING A PRINTED TEXT
This text will give you information about general safety regulations and
precautions in working with industrial equipment. It reveals some reasons of
industrial accidents.
1. Tell your partner about the safety regulations while working with industrial
equipment. Why is it so important to follow these regulations?
2. Who /what is the main factor of the accidents at the industry?
3. How do you understand the title and subtitles of the text
Minimizing human error
A long way to zero?
Small things count.
4. Can you predict the main idea of the text basing on them?

Now read the text and check your predictions.

MINIMIZING HUMAN ERROR

Human error is a common denominator in many accidents and incidents. But
errors can be reduced with thoughtful design innovations on rigs, trucks and loaders.
The most hazardous situations are created whenever heavy equipment is in operation,
1.e. when a mine truck or loader is in motion or when a drill rig is in the process of
drilling. The danger zones differ but the message is the same: if you have to be there,
the operator’s cabin is the safest place to be. Whenever an accident occurs in the
mining and construction industry, human error is almost always a major contributing
factor._In fact, the vast majority of accidents in the industry nowadays occur because

someone “screwed up”. Interestingly, it is also a fact that most incidents do not occur

while people are busy operating equipment, but while they are just moving around
the worksite or simply getting from one place to another. Many of these incidents
could have been so easily avoided. We can see everything from broken ankles caused
by jumping from a drill rig in the dark and fingers caught in doors, to serious injuries

and even fatalities caused by a disregard for safety procedures.

11



It’s the same story when it comes to personal protection such as the wearing of
helmets with chin straps and safety glasses. These are excellent, yet when someone
gets hurt, more often than not we find that the victim was not wearing the
recommended protective equipment at the time. Every case has its own set of
circumstances, but whether they be major or minor incidents, they all have
consequences in terms of human suffering, downtime and loss of production for our
customers. Over the years, technological advances have done a great deal to reduce
the number of accidents and injuries. The suppliers have consistently contributed with
a steady stream of innovations designed to keep operators out of harm’s way, as well
as providing extensive training programs using equipment simulators, comprehensive
operator instructions and safety interlocks.

A long way to zero

Happily we can see that this work has been very effective. Despite these
achievements, however, we still have a long way to go to eliminate the risk of human
error altogether. In the mining industry, the obvious way to do this is to try and make
all operations as autonomous as possible. In other words, to remove as many people
as we can from the mining area and make sure that those who are left are equipped
with the very best tools. But even with the best autonomous operation there will still
be a need for people to perform preventive maintenance and service. That implies that
we need to intensify our efforts to deal with issues such as incorrect handling, electric
shocks, fluid leakage, accidental dropping of heavy items, and so on.

For drillers and drivers, the safest place to be is the cabin of the drill rig, loader
or truck. Our equipment has many built-in features that help to increase operator
safety. Moreover, today’s cabins are all designed with smooth edges and without
protruding components that could conceivably injure an operator who omits to wear a
helmet. But the fact is, the moment the operator steps outside, he or she is
immediately exposed to danger. With a drill rig, it is mainly the area in front of the
booms during drilling that poses a threat along with falling rock, but what about the
ground below the steps where broken rock or other debris might cause an operator to

trip and fall? With loaders or mine trucks, it is when these vehicles are on the move
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that the danger is greatest.
Small things count

In the quest for total safety, it is often the small things that count. On our
Boomer rigs a light that illuminates the ground below the steps have been installed.
On both Boomer and underground trucks, warning signals on the ignition switch alert
people who may be nearby when an operator is about to start the engine. All rigs
being used in the automatic mode have light curtains on both sides that will detect
anyone walking into the danger zone and will automatically shut the machine down.
Key service points on the rigs as well as the underground loaders and trucks are
placed on the engines’ cool side and these are also accessible from the ground,
removing the need for the operator to climb or stand on a ladder.

On our underground trucks, the low, flat hood design increases visibility. We
have spring-applied hydraulic release brakes and automatic brake testing, a safety
barrier if there is a need to access components on top of the vehicle, and much more.
These are just a few examples and by no means a comprehensive review of all the
safety features we offer. Nonetheless, they represent important steps along the road to

minimizing and ultimately eliminating equipment downtime.

B. CHECK YOUR UNDERSTANDING
I. Answer the questions to the text.
1. When are the most hazardous situations created ?
2. How can industrial accidents be avoided?
3. What personal safety equipment should be worn?
4. What is the safest place for a worker at the industry?
5. What safety measures are taken on the Boomer rig?
I1. Explain the meaning of the following expressions.
Danger zone
Screwed up
Safety procedures

Equipment downtime
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Training program

II1. Do you know the difference between the incident and accident?

C. INCREASE YOUR VOCABULARY

I. Find synonyms in the text to the following words.
Mistakes, to happen, to cut down, trauma, to encourage, all-inclusive, to do away
with, care, extending out, clarity

II. Find the English equivalents in the text.
CrinbHUM 3HAMEHHUK
3MICTOBHI KOHCTPYKTOPChKI HOBOBBEICHHSI
3axucHe 00JagHAHHS
[IpocTiit o6nanHaHHsS
[IpodinakTrune 06CITyroByBaHHS
byposa ycranoBka
3anyCTUTH IBUT'YH
[Tin3eMH1 HaBaHTa)KyBadl
[lignagaru mig HeGe3neKy
3axucHuii 6ap'ep

II1. Choose the word or word combination to fill in the gaps.

1. Human error is a common in many accidents and incidents.
a) denominator b) factor c) incentive
2. All the accidents and incidents have consequences human suffering,

downtime and loss of production for our customers.
a) considering b) in terms of c¢) dealing with

3. But even with the best autonomous operation there will still be a need for

people to preventive maintenance and service.
a) perform b) maintain Cc) organize
4. Today’s cabins are all designed with smooth edges and without that

could conceivably injure an operator who omits to wear a helmet.

a) spare components b) luxurious components c¢) protruding components
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5. On both Boomer and underground trucks, on the ignition switch

alert people who may be nearby when an operator is about to start the engine.

a) warning signals b) intruder alarm c) fire alarm

IV. Translate into English.

1. Komu © He Tpanwmmacs aBapis y TIpHUUTBI YM Ha OYIIBHMIITBI, TOJOBHUM
YUHHUKOM Maiie 3aBXKIH € JI0IChKa TOMMIIKA.

2. 3axucHI WIOJOMH Ta 3aXMCHI OKYJspU BIJHOCATBCA 1O  3aco0iB
IHAMBIYaJIbHOTO 3aXUCTY Ha BUPOOHUIITBI.

3. HaiiOuipm O4eBMAHMM LUISIXOM YHUKHEHHS PU3MKY MJIA JIIONEH y TIpHUYIM
MIPOMHUCIIOBOCTI — 11€ 3pOOUTH YC1 BUJIU POOIT IKOMOTAa aBTOHOMHIIIIUMH.

4. CydacHe oOnagHaHHA Mae BOYIOBaHI XapaKTEPUCTUKH, SIKI JOIMOMAararoTh
301TBIITUTH O€3IeKy oreparopa.

5. Tlin3eMH1 BAaroHETKH OCHAIIEH1 MPYXUHHUMH TIAPABIIYHUMHU TrajlbMaMu Ta

ABTOMAaTUYHOIKO CUCTCMOIO TCCTYBaHHS I'aJIbM.

D. GRAMMAR REVISION

Study the underlined examples in the text. What is the difference between
conjunction and conjunctive adverb?
I. Fill in the blanks with the appropriate conjunction or adverb. More than one
variant is possible.
But, in fact, happily, although, interestingly, moreover, as well as.
I. .......... human error can cause many accidents, ......... these errors can be reduced
with thoughtful design innovations.
2. ....c....., 1t's @ human error that usually contributes an accident in industry.
3 , 1t 1s a fact that many industrial incidents could have been easily avoided.
4. It can be done a lot to protect workers at their jobs by the equipment suppliers

vvveeeennn. DY the workers.

5. .iieeeee... extensive training programs can reduce a lot the number of industrial
accidents.
6. e, today's equipment has many built-in features increasing operator’s
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safety.
SUPPLEMENTARY TEXT

Read the text and be ready to discuss.

HOME AUTOMATION TECHNOLOGY (part 2)
Useful words and expressions:
to benefit from - ckopucrarucs
to take for granted — cipuiimaru sk
impediment — nepenikoa, 3aTpuMKa
child-proofing — 3a6e3neuenns 6e3MeKu TUTUHU
electrical appliances — enexTpuuHi TpuIaau
cost-conscious - EKOHOMHUI
to manage risks — kepyBaTu puzrkamu
to conserve energy - 30epiraTu eHeprito

Physically challenged people are perfect candidates for home automation
technology, and could stand to greatly benefit from it. Whether you are handicapped
or you are elderly, you can leverage the use of home automation technology to make
the job of managing your household easy to do with a few mouse clicks. Simple tasks
that many of us take for granted can be automated so that people with physical
impediments don't ever have to worry about them. A home automation system can
provide an all-inclusive, complete security solution that includes the management of
windows and doors, locks, gates, garage doors, motion sensors, motion-triggered
lawn lighting, surveillance cameras, alarm systems, and 911 emergency notifications.
Home automation systems can be retrofitted for both home as well as commercial
properties.

Child-proofing is a common problem that millions of parents have to deal with
as their toddlers learn to walk and interact with their environment. Child proofing is
yet another practical application of home automation. Price should never be a
constraint when it comes to keeping your children and your household safe. If you
find that your toddler is constantly getting into things or fiddling with appliances that

he or she should not be, then you can manage your home's child-proofing needs
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centrally from your computer. Managing electrical appliances and the locking and
operation of windows, gates, door locks, and blinds is easy to do with a home
automation system. Keeping your children out of harm's way is every parent's
primary responsibility. Keeping your home secure and safe is the first step in
managing risks.

Many cost-conscious homeowners would be happy to know that there is yet
another very practical application of home automation: Price control over out-of-
control, skyrocketing utility bills such as electric, gas, water, and sewage. Home
automation systems can be leveraged to help you conserve energy. The automation of
windows and blinds to allow sunlight in, or to keep cold or heat drafts from coming
through is one example of how it works. Other examples include thermostat control,
as well as the heating and cooling of water and the shutting off of unnecessary

appliances during the day when nobody is home.

E. DISCUSSION

Think about some examples of home automation practical application.

F. WRITING

Write an essay on the topic : Home automation can bring you peace of mind.
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UNIT 3
A. UNDERSTANDING A PRINTED TEXT

This text will give you information about equipment widely used in the mining
industry. It will explain briefly the main working principles of a tunnel boring
machine.

I. What is a tunnel boring machine? What are the advantages of using this
modern equipment for urban construction?

II. Discuss with your friend safety rules while working with the tunnel boring
machine.

III.Read the text and match each paragraph (1- 5) to the titles given below (A - E).

You may suggest your titles as well.

A. Open-type TBMs
B. Advantages of TBMs for urban tunnelling
C. TBM — a modern challenge in the mining
D. Safety regulations for workers at TBM
E. Shielded TBMs
TUNNEL BORING MACHINE

(1) A tunnel boring machine (TBM) also known as a "mole", is a machine used
to excavate tunnels with a circular cross section through a variety of soil and rock
strata. They can bore through hard rock, sand, and almost anything in between.
Tunnel diameters can range from a metre to almost 16 metres. Tunnels of less than a
metre or so in diameter are typically done using trenchless construction methods or
horizontal directional drilling rather than TBMs.

Tunnel boring machines are used as an alternative to drilling and blasting
methods in rock and conventional 'hand mining' in soil. TBMs have the advantages of
limiting the disturbance to the surrounding ground and producing a smooth tunnel
wall. This significantly reduces the cost of lining the tunnel, and makes them suitable
to use in heavily urbanized areas. The major disadvantage is the upfront cost. TBMs
are expensive to construct, and can be difficult to transport. However, as modern

tunnels become longer, the cost of tunnel boring machines versus drill and blast is
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actually less—this is because tunnelling with TBMs is much more efficient and
results in a shorter project.

(2) In hard rock, either shielded or open-type TBMs can be used. All types of
hard rock TBMs excavate rock using disc cutters mounted in the cutter head. The disc
cutters create compressive stress fractures in the rock, causing it to chip away from
the rock in front of the machine, called the tunnel face. The excavated rock, known as
muck, is transferred through openings in the cutter head to a belt conveyor, where it
runs through the machine to a system of conveyors or muck cars for removal from the
tunnel.

Open-type TBMs have no shield, leaving the area behind the cutter head open
for rock support. To advance, the machine uses a gripper system that pushes against
the side walls of the tunnel. The machine can be continuously steered while gripper
shoes push on the side-walls to react the machine's forward thrust. At the end of a
stroke, the rear legs of the machine are lowered, the grippers and propel cylinders are
retracted. The retraction of the propel cylinders repositions the gripper assembly for
the next boring cycle. The grippers are extended, the rear legs lifted, and boring
begins again. The open-type TBM does not install concrete segments behind it as
other machines do. Instead, the rock is held up using ground support methods such as
ring beams, rock bolts, shotcrete, steel straps, and wire mesh.

(3) In fractured rock, shielded hard rock TBMs can be used, which erect
concrete segments to support unstable tunnel walls behind the machine. Double
Shield TBMs are so called because they have two modes; in stable ground they can
grip against the tunnel walls to advance forward. In unstable, fractured ground, the
thrust is shifted to thrust cylinders that push off against the tunnel segments behind
the machine. This keeps the significant thrust forces from impacting fragile tunnel
walls. Single Shield TBMs operate in the same way, but are used only in fractured
ground, as they can only push off against the concrete segments.

(4) While the use of TBMs relieves the need for large numbers of workers at
high pressures, a caisson system is sometimes formed at the cutting head for slurry

shield TBMs. Workers entering this space for inspection, maintenance and repair
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need to be medically cleared as "fit to dive" and trained in the operation of the locks.
(5) Urban tunnelling has the special challenge of requiring that the ground
surface be undisturbed. This means that ground subsidence must be avoided. The
normal method of doing this in soft ground is to maintain the soil pressures during
and after the tunnel construction. There is some difficulty in doing this, particularly in
varied strata (e.g., boring through a region where the upper portion of the tunnel face
is wet sand and the lower portion is hard rock). When tunnelling in urban
environments, other tunnels, existing utility lines and deep foundations need to be
addressed in the early planning stages. The project must accommodate measures to

mitigate any detrimental effects to other infrastructure.

B. CHECK YOUR UNDERSTANDING
I. Define whether the statements are true or false.
1. TBM is purposed to bore in soft ground only.
2. Open-type TBMs have the open cutter head.
3. When tunnelling in urban environments, the soil pressures during and after the
tunnel construction are to be maintained.
4. All shielded TBMs can be used both in hard rock and fractured ground.
5. Workers entering underground space for inspection, maintenance and repair
need to be specially trained.
II. Complete these definitions using the information given in the text.
1. TBM is nicknamed «mole» because .....
2. The advantages of TBMs are .....
3. Double Shield TBMs have the following modes: ....
4. Open -type TBM is .....
III. Make a list of the differences between different types of tunnel boring

machines.

Open -type TBM One Shield TBM Double Shield TBM
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C. INCREASE YOUR VOCABULARY
I. Find synonyms in the text to the following words.
Layer, to perforate, boon, split, to drive, withdrawal, division, to switch, catastrophic,
to diminish.
I1. Fill in the gaps with an appropriate derivative.
excavate excavator excavation

1. is best known and most commonly used within the science of
archeology

2. The largest available is the Bucyrus RH400, it weighs in excess of
979,990 kg, has 4500 hp and has a bucket size of about 52.0 m?.

3. For minor ditches or trenches, simply using a shovel and setting about digging
1s sufficient, but to a deep trench special consideration should be
made.

construct  construction  constructed

4. wetlands simulate natural wastewater treatment systems,

using flow beds to support water-loving plants.

5. They are planning to a new supermarket near our house.

6. In the fields of architecture and civil engineering, 1S a process

that consists of the building or assembling of infrastructure.
compress compressor compressive
7. strength is the capacity of a material or structure to withstand
axially directed pushing forces.

8. your files and folders in a large variety of formats with the

simplicity of drag and drop.
9. Centrifugal uses a rotating disk or impeller in a shaped housing to

force the gas to the rim of the impeller, increasing the velocity of the gas.

I11. Match the words with their definitions.

1 | Hard rock A a device used for improving strength in the hands
and forearms to take smth
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2 |Retraction B rock with deep fissures or crevices
3 Tunnel C naturally occurring solid aggregate of minerals
4 |Fractured rock D a gradual sinking to a lower level
5 |Gripper E passageway through or under something, usually
underground (especially one for trains or cars)
Subsidence F a long anchor bolt
Rock bolt G  |the act of pulling or holding or drawing a part back

IV. Translate into English.

1.
2.

BypoBi MalmHu BUKOPUCTOBYIOTHCS 1J1 OypiHHS TBEPAUX Ta MIIIAHUX HOPII.
BypoBi MalIMHM € Cy4yacCHOIO aJIbTEPHATUBOIO 10 METO/IB OypiHHS Ta MIJPUBY,

a TAKOK OO0 3BUYHOI'O py4YHOIO BI/II[O6YBaHH$[.

. JluckoBi Oypu CTBOPIOIOTH CTUCKAalO4€ HABAHTAXKEHHS HA TIPChKI MOPOAH,

3MYIIYIOYH 1X BIIKOJIOBATUCS BiJ CKell 6e3MmocepeIHbo nepes OypoMm.

[Ipn OymiBHULTBI TyHENIB y MICBKIM 30HI HEOOXIIHO YHMKATH MNPOCITaHHS
IpYHTY.

[Ipu OypinHi OypoBHMMH MalllMHAMH BIJIKPUTOrO TUIY MOPOAU YTPUMYIOTHCS
3aBISKU BUKOPHUCTAHHIO KUIBLIEBUX OAJIOK, IIOTKPETY, AHKEPIB IS CKEISICTHX

TOPiJI, METaJeBOI CITKH.

D. GRAMMAR REVISION

I. Fill in the gap with an appropriate modal verb given below.

Can,

1

might, must, have to.

. A TBM .......have been used in the construction site if the company had

invested more money.

Modern drilling equipment ........easily bore through hard rock and sand.
ATBM ........be used as an alternative to drilling and blasting methods.
Developers of the modern construction technologies ....... solve the problems
with noise and disturbance.

You ........not neglect personal protective equipment while working at the
construction site.
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6. Workers ..........use shielded hard rock TBMs in the fractured rocks.

7. Workers .........follow the safety instructions to avoid industrial accidents.

SUPPLEMENTARY TEXT
ROCK BOLTS
A rock bolt is a long anchor bolt, for stabilizing rock excavations, which may
be tunnels or rock cuts. It can transfer load from the unstable exterior, to the confined
(and much stronger) interior of the rock mass. Rock bolts were first used in mining
starting in the 1890s, with systematic use documented at the St Joseph Lead Mine in
the US in the 1920s. Rock bolts were applied to civil tunnelling support in the US and

in Australia, starting in the late 40s.
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Rock bolts should be installed in a pattern, the design of which depends on the
rock quality designation and the type of excavation. As with anchor bolts, there are
many types of proprietary rock bolt designs, with either a mechanical or epoxy means
of establishing the set. Rock bolts work by 'knitting' the rock mass together
sufficiently before it can move enough to loosen and fail by unravelling (piece by
piece). Rock bolts may be used to support wire mesh, but this is usually a small part
of their function. Unlike common anchor bolts, rock bolts can become 'seized'
throughout their length by small shears in the rock mass, so they are not fully
dependent on their pull-out strength.

E. DISCUSSION

On this figure you can see a typical rock bolting pattern for a tunnel. Basing on

the text above, explain how this method is applied and think about its advantages.

Render the text into Ukrainian.
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UNIT 4
A. UNDERSTANDING A PRINTED TEXT
This text will give you information about underground construction in the
urban area and about some technologies used to spare off the damage of the adjacent
buildings.
I. Discuss with your partner.
1. Why do we need an underground construction?
2. What objects can be located underground?
3. What special knowledge is required for safe underground construction?
II. Look through the text. Match the titles (A-D) with paragraphs (1-4).
A. Damage from adjacent construction
B. Safety requirements in underground construction
C. Soil, rock and water

D. Focus of underground research

BELOW GROUND IN THE URBAN ENVIRONMENT
There 1s a great increase in underground construction at present. Our rocks will
to an increasing extent be used for transport, storage spaces and garages. At the same
time, our knowledge of what happens during construction below ground is

inadequate. Urbanization has long been a fact. We observe cities be spreading out

over good agricultural land, areas of unstable ground, the bottoms of old lakes, and
over green spaces during urban densification. Cities are becoming vulnerable
systems. They can be easily exposed to landslides and flooding. At the same time,
traffic is increasing. The environmental problems are comprehensive and concern
health, waste disposal, pure air and clean water. Structured planning of natural and
energy resources is necessary. Scientists suppose issues regarding land use to be of

key importance for the development of infrastructure, construction and industrial

activity. In densely developed areas there are evident trends today to expand upwards.
Since there 1s only limited space for expansion, underground construction will greatly

Increase.
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(1) Urban underground construction imposes very great demands on technical
know-how and experience in planning and implementation. Attention must be paid to
the complex geological, hydrogeological and rock mechanics conditions, and to the
disruptions and points of conflict that arise in conjunction with existing installations
below ground and with the intact street and living environment. We notice urban

construction impose great demands on knowledge of conditions below ground.

Geotechnical and other investigations are needed for increased knowledge of
geology, geotechnics, rock mechanics, hydrogeology and material properties both in
the ground and in adjoining areas. Multidimensional modelling is an important and
necessary tool for the assessment of risks. Several problem areas can be identified:
water, reinforcement, drainage, maintenance, training and life cycle costs.

(2) Research programs should have a focus on sustainable development and
climatic adaptation, consideration and reduction of greenhouse gases. Important
issues are:

e Water and its interaction with rock and soil

e Safety and forecasts, comprising a risk analysis, working environment,
preliminary investigation methods etc

e Operation and maintenance

o Effectiveness — here in a very broad sense that includes many subgroups

e Logistics and material supply

(3) In modern urban environments, heavy construction often must be
conducted immediately adjacent to neighboring properties and structures. Often the
neighboring buildings are occupied and must remain open to business or residency
during the full course of construction. This can be problematic if the new construction
involves high levels of noise or vibration (i.e., pile-driving or heavy traffic loads),
deep excavation, or dewatering.

We expect vibration damage to occur when construction activity, such as pile

driving or soil compaction, produces waves in the ground that travel outward from
the source to adjacent properties. Construction typically produces traveling ground

deformations known as Raleigh waves. While these waves attenuate with distance
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from the source, depending on soil type or the fragility of the adjacent property, the
waves may still be sufficiently strong to cause discomfort, if not damage.

(4) There are two fundamental mechanisms for vibration damage—I)
distortion from inertial loads, and 2) settlement of the soils supporting the foundation.
If the soil settlement is not uniform, distortion and damage can occur. Researchers

expect such differential settlement to be due to deep excavations adjacent to existing

foundations, or to changes in groundwater levels due to dewatering to keep the
construction site dry. To reduce the risk of vibration damage, contractors are often
required to maintain vibration levels below damage thresholds established by
building departments or technical standards. Underpinning of adjacent foundations is
often done to prevent damage from excavations or dewatering. Because few
structures begin free of distress, it is often difficult to differentiate between
preexisting damage and new damage caused by adjacent construction. To help
differentiate, preconstruction surveys of adjacent properties are often done to map the
cracking and foundation elevations prior to the beginning of construction. It is often
possible to resolve construction damage from other sources by comparing post-

construction and preconstruction photographs and elevation surveys.

B. CHECK YOUR UNDERSTANDING
I. Define whether the statements are true or false.
A) Underground space can be used for transport, storage spaces and garages.
B) Geotechnical knowledge we possess and investigations we conduct are enough
for the underground construction.
C) In modern urban environments, it is not allowed to conduct heavy construction
adjacent to neighboring properties and structures.
D) Vibration damage occurs when construction activity produces traveling ground
deformations known as Raleigh waves
E) Allowed vibration levels during construction are established by building
departments or technical standards.

I1. Explain the meaning of the following words and word combinations.
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Urbanization process, infrastructure, geotechnics, rock mechanics, raleigh waves

C. INCREASE YOUR VOCABULARY

I. Find the synonyms to the following words.

Sensitive, to distribute,

contact, to weaken, bordering, dehydration, to

distinguish, study, corruption, to happen.

I1. Match the terms with their definitions.

1 |Underground A |the area of geology that deals with the
construction distribution and movement of groundwater in the
soil and rocks of the Earth's crust
2 |Landslide B |any harm or injury
Know-how C |the act of constructing something below the
ground
4 |Hydrogeology D |the act of digging
Vibration E | the (technical) knowledge and skill required to do
something
Excavation F a shaky motion
Damage G |slide of a large mass of dirt and rock down a

mountain or cliff

I11. Find the English equivalents in the text.

MichKi yHIUTEHEHHS

Bpaznugi cucremu

[InanyBaHHs Ta peanizailis

MexaHnika ripcbKUX Mopij

bararomipHe miiaHyBaHHs

Po6ota Ta o0cayroByBaHHs

[TomkomkeHHs, CIPUYNHEH] BiOpalli€ro

[Topir piBHs BiOpaii
Heriapaiiist miciist OyJliBHUIITBA
I'mu6oxi BUKOITHI poOOTH

IV. Translate into English.
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. Micra € nyxe Bpa3IMBUMU CHCTEMaMH, Kl MOXYTb IMOCTPAXIATH BiJl 3CYBIB

3eMJI1 Ta IaBOJKIB.
[linzeMHe OymiBHMUIITBO Y MICTaX CTaBUTh BUMOTHU [0 TEXHIYHUX HOBHHOK,

HasIBHOCTI JTOCBIy y MOr'0 IUJIaHYBaHHI Ta BTUICHHI.

. bararoBumipHe MOJEIIOBaHHS € BaXKJIUBUM 1 HEOOXIIHUM 1HCTPYMEHTOM ISl

OI[IHKH PU3HKIB.

ByniBHUIITBO MOpU3BOAUTH A0 pyxoMoi Aedopmariii IPyHTIB, BIIOMOI SIK
KoJIMBaHHS Peiti.

SIKio ocimaHHA TPYHTY HEPIBHOMIPHE, MOXKE TPAMUTUCA TOLIKOKEHHS

OyaiBenb.

D. GRAMMAR REVISION

I. Study the underlined examples in the text. What grammar phenomenon is it?

Paraphrase the following sentences using complex objects.

1.

Our knowledge of what happens during construction below ground is

inadequate (consider)

. Multidimensional modelling is an important and necessary tool for the

assessment of risks (believe).

. Cities are becoming vulnerable systems (make).

Contractors are often required to maintain vibration levels below damage
thresholds (expect).

Governmental programmes have a focus on climatic adaptation, consideration
and reduction of greenhouse gases (know).

Construction produced traveling ground deformations known as Raleigh waves

(not expect).

E. WRITING

Suggest the main points of the governmental programme focusing on the

underground construction in your city.
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TEXT S

A. UNDERSTANDING A PRINTED TEXT
This text will give you information about the problems and prospects of the tunnel
construction and about some technologies used in this sphere.
I. Discuss with your partner:

e the level of the tunnel construction development in your country;

e discuss possible difficulties in this sphere;

o discuss the necessity of the tunnels construction and their pros and cons.
II. Look through the text. Match the titles (A-D) with paragraphs (1-4).

A) Stages in the serial system

B) Safe tunnels

C) Cost estimates

D) Drill and blast

TUNNELS DEMAND SPECIAL KNOWLEDGE

Owing to geological uncertainties, underground projects are considered to be as

innovation projects since the knowledge underlying the geological forecast is
constantly updated. It costs time and money to investigate the material in a tunnel
project. But without knowledge of the construction material it may be expensive and

time consuming in the end. Underground projects for roads and railways are known

to be different from other road and rail projects. The great differences are: most of the

construction material is already on site; the working space is confined; this is a
relatively new science with a limited number of projects.

The fact that most of the construction material is already on site means that the
desired properties cannot be selected as in a bridge project. Paradoxically, knowledge
of the properties of the construction material in underground projects is often limited.
The reason for this is that it is both costly and time consuming to carry out
preliminary investigations. But the uncertainties concerning the construction material,
the geological uncertainties, may have an impact on both time and cost in the long

run.
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The confined space happen to impose special demands on the design of the

cross section, services, the safety of persons, ventilation and aerodynamics. It also
means that underground construction is a serial system with few points of access,
where a disturbance in one activity is easily propagated to several subsequent
activities.

The fact that fewer tunnels are built than bridges means that the collected
experience is limited. And each individual has the opportunity to participate in only a
few tunnel projects during his professional life. Underground construction is also
based on sciences that are more recent than for many other civil engineering projects.
All in all, this means that all the regulations which govern road and rail tunnels are
under development and that they are based less on experience than is the case for
bridge structures.

(1) The majority of road and rail tunnels in rock have been, or are being,
carried out with the drill and blast method, often with comprehensive grouting prior
to blasting. A tunnel boring machine, TBM, is used. A lining of grout is installed that
is used for stabilisation and as a seal, but it is also essential for the progress of the
TBM.

(2) There is a need for better and more comprehensive preliminary
investigation methods, together with probabilistic calculation methods. This concerns
both reinforcement and water disposal. The great problem is the ability to evaluate
how large the uncertainties are and what consequences they may give rise to. Because
tunnelling is a serial system, it is essential to make an assessment not only of the
consequences of each individual operation, but also to understand how changes
impact on all other operations. The confined space has given rise to a lot of questions
and revealed a lack of knowledge concerning air quality and aerodynamic effects. In
the case of the City Tunnel special measures had to be taken to reduce air velocities
on the platforms and to reduce pressure changes. For example, in Stockholm glass
walls will be built between platforms to alleviate these problems.

(3) Another constantly recurring discussion is how tunnels and stations are to

be designed with respect to the safety of persons. This issue is very complex and
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ranges from technical design to psychological aspects concerning the way people
react to accidents in tunnels. The aspiration is that it should be just as safe to travel by
train in a tunnel as above the tunnel. In an underground space it is difficult to take
countermeasures and to evacuate, while at the same time a fire in a tunnel causes the
tunnel or the station to rapidly become filled with smoke. More knowledge is needed
concerning fire protection of structures, smoke spread, the effects of ventilation, input
data for evacuation calculations.

To start with, it was also feared that tunnel boring under the central parts of city
could cause disturbance in the form of noise and vibrations which are propagated to
the buildings above. However, the problem was much less serious than had been

envisaged. Existing forecasting tools are expected to be refined and also used for

forecasts regarding rail traffic in the tunnel.

(4) Apart from the specific underground problems, there is a great need of
improved knowledge and to some extent standardisation of cost estimates.
Experience regarding the costs of design, preliminary investigations, land purchase,
permits, indexation, currency hedge and insurance must be used as data in future
projects. In spite of the large national investment in underground projects and
experiences regarding time and cost overruns in several projects, there is very little
national finance earmarked for research in this subject. Nevertheless, underground
projects have special conditions which give rise to unique issues where the level of
knowledge ought to be better than it is. In view of the fact that large investments will
be made below ground for both roads and railways in the next few years, the level of
knowledge must be enhanced by allocating a larger proportion of national research
funds to research in the field of underground construction.

Or 1s it so that cost and time overruns and disputes are so generally accepted in

connection with underground projects that nobody is interested any longer?

B. CHECK YOUR UNDERSTANDING
I. Define whether the statements are true or false.

A) The cost of a tunnel project is relatively low.
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II.

B) It takes a lot of time and money to carry out preliminary investigations in

tunnel construction.

C) It's much more difficult to provide safety in the underground tunnel than

outdoors.

D) It's a benefit that in the underground construction most of the construction

material is already on site.

E) Underground construction is a serial system, where a disturbance in one

activity is easily propagated to several subsequent activities.

Complete these definitions using the information given in the text.

1.
2.

3.
4.
5.

The differences between the underground and outdoor constructions are...

To start underground construction you should collect information concerning

The great problem in the underground construction is the ability to evaluate...
The experience in the tunnel construction is limited because ...

Tunnel boring under the central parts of city can cause ...

II1. Explain the meaning of the following words and word combinations.

Preliminary investigation

Confined space

Civil engineering

Grouting

Probabilistic calculation method

C. INCREASE YOUR VOCABULARY

I. Find the synonyms in the text to the following words.

Prediction, to inquire into, restricted, indispensable, aftermath, to mitigate, a

clatter, peculiar, to assign, evaluation.

I1. Match the terms with their definitions.

1

Grouting A |a view or drawing that shows what the inside of
something looks like after a cut has been made
across it
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2 nnel B |the planning, building, and repair of roads,
bridges, large buildings etc
Design C |allowing fresh air into a room, building etc
4 | Cross-section D | fixing in place by means of special mixture
Ventilation E |to break something into pieces using explosives,
especially in order to build something such as a
road
Blast F |a drawing, pattern, or sketch of some object
Civil engineering G |a horizontal passageway through or under an
obstruction

I11. Find the English equivalents in the text.

['eonoriyHe mMporHo3yBaHHS

3alimatu O6araro 4acy

[Tin3emHe OyniBHULITBO

VYkpimieHas

BoxuTH KOHTp3axo/iB

[IepeBunieHns BUTpar

OO6MexeHut mpocTip

Haxonnuenuii qocsing

3ani3HUYHUMA TyHENb

AeponuHaMmiyHui epext

IV. Translate into English.

1. Ilpoextn 1O OymIBHUITBY MIiA3€MHUX JOPIT Ta 3aJI3HUYHUX TYHEIIB
BIIPI3HATHCS BiJl HA3EMHHUX.

2. OOMexeHul MPOCTip CTaBUTh PsAJl BUMOT IIO/I0 MPOEKTYBAaHHS 3pI3y TYHENIO,
Oe3MeKu JIo/ieH, aepOJUHAMIKY Ta BEHTUIISALIII.

3. IlutanHs Ge3neku JIOAEH € CKIAQJHUM 1 BKJIIOYA€E B ce0e TEXHIYHUM MPOEKT Ta
MICUXOJIOT1YH1 AaCHeKTH CTOCOBHO TOrO SIK JIIOJU pEaryiTh Y BUIAAKY
KaracTpodu B TyHEII.

4. BUIbLIICTh JAOPOKHUX Ta 3aJI3HUYHUX TYHEINIB POOJISATHCA METOAOM OypiHHS

a00 MiJpUBY, YacTO 13 3aCTOCYBAaHHAM TPYHTOLIEMEHTHUX TEXHOJIOTIA 0
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5.

BUOYXY.
3 METOI0 3HUXKEHHS MIBUIKOCTI MOBITps Ha Imiatdopmi Ta MepernajiB TUCKY

CJIIJ B)KUTH CHElaJILHUX 3aX0/1B.

D. GRAMMAR REVISION

I. Study the underlined examples in the text. What grammatical phenomenon is

it? Paraphrase the following sentences using complex subject. In some cases you

are given hints.

1.

It is known that most of the construction material is already on site and cannot
be selected as in a bridge project.

The confined space has given rise to a lot of questions and revealed a lack of
knowledge concerning air quality and aerodynamic effects (to be likely).
Scientists think that underground projects have special conditions which give
rise to unique issues regarding specialized knowledge.

Underground construction is also based on sciences that are more recent than
for many other civil engineering projects (turn out ).

People expect to use experience regarding the costs of design, preliminary
investigations, etc. as data in future projects.

We believe that large investments will be made below ground for both roads

and railways in the next few years.
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UNIT 6
A. UNDERSTANDING A PRINTED TEXT
I. Now you are going to read the passage about drilling rigs and three
subsystems on a rotary drilling rig.
1. How do you understand the title and subtitles of the text?

a) arotary drilling rig

b) a power system

c) a hoisting system

d) a circulating system
II. Before you read the passage discuss with your groupmates what a drilling rig is
and where it is used. Can you predict the main idea of the text? Now read the text and

check your predictions.

ROTARY DRILLING RIGS

There are many individual pieces of equipment on a rotary drilling rig. These
individual pieces of equipment can however be grouped together into six subsystems.
These systems are: the power system; the hoisting system; the circulating system; the
rotary system; the well control system and the well monitoring system. Although the
pieces of equipment associated with these systems will vary in design, they will be
found on all the drilling rigs.

The power system. Most drilling rigs are required to operate in remote
locations where a power supply is not available. They must therefore have a method
of generating the electrical power which is used to operate the systems mentioned
above. The electrical power generators are driven by diesel powered internal
combustion engines (prime movers). Electricity is then supplied to electric motors
connected to the drawworks, rotary table and mud pumps. The rig may have,
depending on its size and capacity, up to 4 prime movers, delivering more than 3000
horsepower.

Older rigs used steam power and mechanical transmission systems but modern

drilling rigs use electric transmission since it enables the driller to apply power more
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smoothly, thereby avoiding shock and vibration. The drawworks and the mud pumps
are the major users of power on the rig, although they are not generally working at
the same time.

The hoisting system is a large pulley system which 1s used to lower and raise

equipment into and out of the well. In particular, the hoisting system is used to raise
and lower the drillstring and casing into and out of the well. The system consists of a
crown block, a dead line, a fast line, a traveling block, a draw works drum, draw
works, a drilling hook, elevators, a dead line anchor and a reserve drum.

The circulating system is used to circulate drilling fluid down through the
drillstring and up the annulus, carrying the drilled cuttings from the face of the bit to
surface. The main components of the circulating system are: a standpipe, Kelly Hose,
swivel, Kelly, pump, discharge, suction, mud mixing hopper, suction pit, ditch,
chemical tank, shale shaker, mud line return, annulus, setting pit, drill collar, borehole
and a bit.

The two main functions of the drilling fluid are:
¢ To clean the hole of cutting made by the bit;

e To exert a hydrostatic pressure sufficient to prevent formation fluids entering the
borehole.

Drilling fluid (mud) is usually a mixture of water, clay, weighting material and

chemicals. The mud 1s mixed and conditioned in the mud pits and then circulated

downhole by large pumps (slushpumps). The mud is pumped through the standpipe,
kelly hose, swivel, kelly and down the drillstring. At the bottom of the hole the mud
passes through the bit and then up the annulus, carrying cuttings up to surface. On
surface the mud is directed from the annulus, through the flowline (or mud return
line) and before it re-enters the mudpits the drilled cuttings are removed from the
drilling mud by the solids removal equipment. Once the drilled cuttings have been

removed from the mud it is re-circulated down the hole. The mud is therefore in a

continuous circulating system. The properties of the mud are checked continuously to

ensure that the desired properties of the mud are maintained. If the properties of the

mud change then chemicals will be added to the mud to bring the properties back to
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those that are required to fulfil the functions of the fluid. These chemicals will be

added whilst circulating through the mud pits or mud with the required properties will
be mixed in separate mud pits and slowly mixed in with the circulating mud.

When the mud pumps are switched off, the mud will stop flowing through the

system and the level of the mud inside the drillstring will equal the level in the
annulus. The level in the annulus will be equal to the height of the mud return
flowline. If the mud continues to flow from the annulus when the mud pumps are
switched off then an influx from the formation is occurring and the well should be
closed in with the Blowout preventer stack. The mud pits are usually a series of large
steel tanks, all interconnected and fitted with agitators to maintain the solids, used to
maintain the density of the drilling fluid, in suspension. Some pits are used for
circulating (e.g. suction pit) and others for mixing and storing fresh mud. Most
modem rigs have equipment for storing and mixing bulk additives (e.g. barite) as well
as chemicals (both granular and liquid). The mixing pumps are generally high

volume, low pressure centrifugal pumps. Once the mud has been circulated round the

system it will contain suspended drilled cuttings, perhaps some gas and other

contaminants. These must be removed before the mud is recycled. The mud passes

over a shale shaker, which is basically a vibrating screen. This will remove the larger
particles, while allowing the residue (underflow) to pass into settling tanks. The finer

material can be removed using other solids removal equipment. If the mud contains

gas from the formation it will be passed through a degasser which separates the gas

from the liquid mud. Having passed through all the mud processing equipment the

mud is returned to the mud tanks for recycling.

B. CHECK YOUR UNDERSTANDING

I. Answer the following questions to the text:
1. Where are most drilling rigs located?
2. What kind of power systems are used on them?
3. What is a hoisting system?

4. What are the main components of a circulating system?
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5. What does drilling fluid consist of?
II. Look at the following words and word groups, which have been taken from
the text, and translate them from English into Ukrainian. In what context were

they mentioned?

e rotary drilling rig e standpipe o drillstring
e circulating o kelly hose e solids
system o swivel o fluid
e suction pit e pumps

C. INCREASE YOUR VOCABULARY
I. Explain the words and make sentences with them.
Horsepower, electric transmission, pump, vibration, operate, system, function,
prevent, elevator, circulating system, mud pumps, swivel, formation, shut down,
mud pits, level.
I1. Write the synonyms to the words.
A piece, to be grouped, to associate with, to be required, a method, to consist of.
II1. Fill in the gaps with the appropriate words.
1. The individual pieces of equipment can ... into six subsystems.
2. Most drilling rigs are required ... in remote locations where a power supply is
not available.
3. They must have ... of generating the electrical power which is used to operate
the systems mentioned above.
4. The draw works and the mud pumps are the major users of power on the rig,
although they are not generally working .....
5. The hoisting system is a large pulley system which is used to lower and ...
equipment into and out of the well.
6. Drilling fluid 1s usually a ... of water, clay, weighting material and chemicals.
7. One of the main functions of the drilling fluid is ... of the hole of cutting made
by the bit.

8. One of the main functions of the drilling fluid is ... of a hydrostatic pressure
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sufficient to prevent formation fluids entering the borehole.

D. GRAMMAR REVISION

I. Read the text again paying attention to the underlined words in it. What

grammar forms are they? Transform the following sentences from Active into

Passive.

1.

9.

The earliest wells were water wells, shallow pits dug by hand in regions where
the water table approached the surface.
Modern drilling techniques utilize long drill shafts, producing holes much

narrower and deeper than could be produced by digging.

. The effectiveness of a drill bit varies by formation type.

The success of this bit led to the founding of the Sharp-Hughes Tool Company.

. In 1933 two Hughes engineers, one of whom was Ralph Neuhaus, invented the

tricone bit, which has three cones.

In 1951 other companies made similar bits.

However, Hughes’still held 40% of the world's drill bit market in 2000.

The superior wear performance of PDC bits gradually eroded the dominance of
roller cone bits.

Early in 21* century PDC drill bit revenues overtook those of roller cone bits.

10. Several factors affect drill bit selection.

I1I. Read the sentences aloud. Write “A” for Active Voice and “P” for Passive

Voice after the sentences.

I.

5.

Some materials like plastics as well as other non-metals and some metals have a

tendency to heat up enough to expand making the hole smaller than desired.

. Drilling rigs can be used for installation of the sub-surface fabrications.

. The manufacturing process and composites used in each type of drill bit make

them 1deal for specific drilling situations.
Drilling rigs can be massive structures housing equipment used to drill water
wells, oil wells, or natural gas extraction wells.

Hundreds of tons of pipes can be lifted by hoists in the rig.

II1. Transform the following sentences from Passive into Active. Translate them
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from English into Ukrainian.

1.
2.

Well drilling can be done either manually or mechanically.
In 2011 market shares were divided between Hughes Christensen, Smith Bits,

REEDHycalog, Security-DBS and other smaller companies.

. Oil and natural gas drilling rigs can be used not only to identify geologic

reservoirs but also to create holes that allow the extraction of oil or natural gas
from those reservoirs.

Rods were turned by hand, using clamps attached to the rod.

. In the 1970s, outside of the oil and gas industry, roller bits using mud

circulation were replaced by the first pneumatic reciprocating piston Reverse

Circulation (RC) drills.

IV. Transform the following sentences from Passive into Active. Not all the

sentences have to be transformed, since some of them can only be used in Active

Voice. Translate the transformed sentences into Ukrainian.

1.
2.

Small mobile drilling rigs are also used to drill or bore piles.
Rigs can range from 100 ton continuous flight auger (CFA) rigs to small air

powered rigs used to drill holes in quarries, etc.

. Backed by over 38 years of experience in the drilling industry, our drill rigs are

used for water well drilling, geotechnical and environmental drilling, mineral
exploration, geothermal wells, geothermal drilling, construction and utility
work, and a wide range of other diverse applications.

The SIMCO 2400 SK-1 is backed by the best warranty in the water well
drilling and the geothermal drilling industry.

. Large truck rigs also require a much higher over head clearance to operate.

This type of rig is commonly used in minerals drilling.

This type of rig has been customized for ANDRILL scientific requirements and
for Antarctic conditions.

The jack-up drill platform was designed by Opus (Christchurch) and
constructed by Goughs Engineering in Christchurch.
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9.

These rigs use the same technology and equipment as the oil drilling rigs, just

on a smaller scale.

10. Small mobile drilling rigs are also used to drill or bore piles.

V. Translate the following sentences from Ukrainian into English.

1.

Bsaram OypiHHS CBEpIUIOBUH MOXJIHMBE y OYIb-IKOMY MICII, KyId 37aTHa
MpoixXaTu TEXHIKa, ajie BapTO MaMm’ATaTH, 1€ HE MO)XHAa POOWTH MiJ TLLIIM
JiepeB a0o JIHISIMU €JIEKTPOIIOCTAYaHHS.

Temno ripcbKUX MOpi Ta MIA3EMHUX BOJ € HAWOUIBII 3pYYHUM J[KEPEIOM
TTOHOBJIFOBAHOT €HEPT 1.

Bynp-ska cydacHa aBTOHOMHA CUCTEMa BOJIONIOCTAYaHHS CKIAJAETHCS 3 TIOMIIH,
TIPOAKyMYIISITOpa, aBTOMAaTUKHM YIPaBIIHHS CHUCTEMOIO BOJOMOCTAaYaHHS,
apMmarypu.

JUig BU3HAUYEHHSI KUIBKOCTI Ta 1HTEPBAJIIB CITyCKY OOCaJHUX KOJOH HEOOX1THO
BU3HAYUTH 30HU HE CYMICHI 3 YMOBaMH OypiHHS.

Kongykrop cnyckaemo Ha muOuHy 350M 3 METOIO NEPEKPUTTS BEPXHBOL
HECTIMKOT YaCTHHH PO3Pi3y CBEPAJIOBUHU Ta 130111 MUTHUX BO/I.

Ilepiia mpomMikHa KOJIOHA CHYCKA€ThCSA M0 TUOMHM 2150M, 11 mepeKpuTTs
30H CXWJIBHUX J0 TOTIMHAHHS, OCHUIIB Ta OOBalliB CTIHOK CBEPAJIOBHHHU, a
TAKOXK JJIs1 130JIS1T11 1HIITMX 30H MPOMUBHHUX YCKJIaJHEHD.

Exkcrnmyaraniiiny kojioHy cnyckaeMo Ha riuOuny 4200M, 1uisi NEpeKpUTTS
TOPU3OHTIB CXWIBHUX JO YAaCTKOBOIO TNOMIMHAHHS, OCHUIAaHHS CTIHOK
CBEPJIOBHHM 1 €KCILTyaTalli IPOJIYKTUBHOI'O TOPU3OHTY.

[Ipu BUOOP1 BITHOCHOI I'YCTUHU MPOMHUBAIBHOI PIAUHU, MOTPIOHO MEPEBIPUTH
YU penpecis Ha IJIACT HE NMEePEeBUIyE HOPMATUBHUX 3HAUCHb

JIJ1s1 KOMIUIEKTYBaHHSL KOJIOHU BUOMPAEMO TPYOU 3 TpamneuieBUIHOIO Pi3b00I0 3

mydprtamu (OTTM).

E. WRITING

You have read the article about drilling rig equipment. Using what you have

learned from this unit, write a list of safety instructions for the operators on the

drilling rig between 250 and 300 words.
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UNIT 7
A. UNDERSTANDING A PRINTED TEXT
Read the following text about the escalator design.
I. Before you read the passage discuss with your groupmates what an escalator is
and where it is used.
Can you predict the main idea of the text?
II. Now read the text and check your predictions as you read the text pay

attention to the words underlined. What grammar form is it?

ESCALATORS

An escalator is a moving staircase - a conveyor transport device for carrying
people between floors of a building. The device consists of a motor-driven chain of
individual, linked steps that move up or down on tracks, allowing the step treads to
remain horizontal.

Escalators are used around the world to move pedestrian traffic in places where
elevators would be impractical. Principal areas of usage include department stores,
shopping malls, airports, transit systems, convention centers, hotels, and public
buildings.

The benefits of escalators are many. They have the capacity to move large
numbers of people, and they can be placed in the same physical space as one might
install a staircase. They have no waiting interval (except during very heavy traffic),
they can be used to guide people toward main exits or special exhibits, and they may
be weatherproofed for outdoor use.

Escalators, like moving walkways, are powered by constant-speed alternating
current motors and move at approximately (0.30—0.61 m) per second. The typical
angle of inclination of an escalator to the horizontal floor level is 30 degrees with a
standard rise up to about 18 m. Modern escalators have single-piece aluminium or
steel steps that move on a system of tracks in a continuous loop. Escalators have three
typical configuration options: parallel (up and down escalators "side by side or

separated by a distance", seen often in metro stations and multilevel motion picture
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theaters), crisscross (minimizes structural space requirements by "stacking" escalators
that go in one direction, frequently used in department stores or shopping centers),
and multiple parallel (two or more escalators together that travel in one direction next
to one or two escalators in the same bank that travel in the other direction).

Escalators are required to have moving handrails that keep pace with the
movement of the steps. The direction of movement (up or down) can be permanently
the same, or be controlled by personnel according to the time of day, or automatically
be controlled by whoever arrives first, whether at the bottom or at the top (the system
is programmed so that the direction is not reversed while a passenger is on the
escalator).

A number of factors affect escalator design, including physical requirements,
location, traffic patterns, safety considerations, and aesthetic preferences. Foremost,
physical factors like the vertical and horizontal distance to be spanned must be
considered. These factors will determine the pitch of the escalator and its actual
length. The ability of the building infrastructure to support the heavy components is
also a critical physical concern. Location is important because escalators should be
situated where they can be easily seen by the general public. In department stores,
customers should be able to view the merchandise easily.

Furthermore, up and down escalator traffic should be physically separated and
should not lead into confined spaces.

Traffic patterns must also be anticipated in the escalator design. In some
buildings, the objective is simply to move people from one floor to another, but in
others there may be a more specific requirement, such as funneling visitors towards a
main exit or exhibit. The number of passengers is important because escalators are
designed to carry a certain maximum number of people. For example, a single-width
escalator traveling at about 0.46 m per second can move an estimated 170 persons per
five-minute period. The carrying capacity of the escalator system must match the
expected peak traffic demand, presuming that passengers ride single file. This is
crucial for applications in which there are sudden increases in the number of riders.

For example, escalators at stations must be designed to cater for the peak traffic flow
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discharged from a train, without causing excessive bunching at the escalator entrance.
In this regard, escalators help in controlling traffic flow of people. For example, an
escalator to an exit effectively discourages most people from using it as an entrance,
and may reduce security concerns. Similarly, escalators often are used as the exit of
airport security checkpoints. Such an egress point would generally be staffed to
prevent its use as an entrance, as well.

It is preferred that staircases be located adjacent to the escalator if the escalator
is the primary means of transport between floors. It may also be necessary to provide
an elevator lift adjacent to an escalator for wheelchairs and disabled persons. Finally,
consideration should be given to the aesthetics of the escalator. The architects and
designers can choose from a wide range of styles and colors for the handrails and

balustrades.

B. CHECK YOUR UNDERSTANDING
I. Look for the answers to the following questions.
1. What is an escalator?
Where are escalators used?
What are the benefits of escalators?
How are escalators powered?
What are the three configuration options of escalators?
What is the function of moving handrails?
What factors affect escalators design?

Why is location of escalators so important?

A S AN A T

Why is the number of passengers also important?
10.What must be anticipated in escalator designs?
II. In the following, define whether the statements are true or false.
1. Escalators are used to move pedestrian traffic where elevators would be
practical.
2. They have no waiting interval (except during very heavy traffic).

3. The typical angle of inclination of an escalator to the horizontal floor level 1s 80
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degrees.

4. The direction of movement (up or down) can't be controlled by personnel
according to the time of day.

5. Up and down escalator traffic should be physically separated and should not
lead into confined spaces.

C.INCREASE YOUR VOCABULARY
I. Select the item that best completes each of these sentences:

1. The device consists of

a) an electric motor of a car.

b) a motor-driven chain of an individual, linked stops

c) an electric device.

d) a mechanical appliance.

2. The benefits of escalators

a) are few

b) are a few

c) aren't many

d) are many

3. Escalators are required to have

a) moving handrails.

b) moving steps.

c) stable handrails.

d) a moving elevator.

4. In some buildings, the objective is simply to move people from

a) one place to another.

b) one room to the other.

c) one street to the other.

d) one floor to another.

5. Itis preferred that staircases be located

a) not far from the escalator.

b) behind the escalator.
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c) adjacent to the escalator.
d) in front of the escalator.
II. Match the words in the left column with the words in the right column and

translate them into Ukrainian.

1 a moving a the world

2 per five- b of movement

3 around c minutes period

4 the direction d in department stores
5 frequently used e staircase

II1. Find the words which have opposite meaning to those below:

entrance casy
indoor use maximize
vertical down
different single
CriSSCross alternative

IV. Look at these words and phrases and try to explain their meaning in your
own words.

* A moving staircase a benefit

* To move pedestrian traffic

* Moving handrails

* A single-width escalator

* Peak traffic flow permanently the same

* Funneling visitors

* An elevator for wheelchairs and disabled persons

* The pitch of the escalator

D. GRAMMAR REVISION
I. Translate the following sentences into Ukrainian paying attention to the

functions of gerund:
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They can be used for guiding people toward main exits or special exhibits, and
they may be weatherproofed for outdoor use.

Escalators help in controlling traffic flow of people.

Traffic patterns must also be anticipated in the escalator designing.

The number of passengers is important because escalators are designed for
carrying a certain maximum number of people.

For example, an escalator to an exit effectively discourages most people from

using it as an entrance.

I1. Translate the following sentences into English:

1.
2.

® N ok

Bin € BupimansHUM y BUMTAIKaX, KOJIU KUIbKICTh MACaKUPIB PANITOBO 3POCTAE.
Eckanaropu, mo pompapisitoTh NACaKUPIB HaBEpX Ta BHU3,MAIOTh OyTH
B1JOKPEMJICHUMHU.

Eckanaropu OyBaroTh TphOX BUIIB: MapajieIbHUMH,IEPEXPECHUMHU Ta OaraTto
napajeabHUMHU.

EckanaTopamu KOPUCTYIOTBCSI CKPi3b 110 BCbOMY CBITI.

EckanaTopu npamnorTh Ha ABUTYHAX 3MIHHOTO CTPYMY MOCTIMHOI IIBUAKOCTI.
Cxemu pyxy MaroTh fepeadadaTucs npy NpoeKTyBaHHI €CKalaTopiB.
Eckanaropu nonomaraioTh KEpyBaTH MacakHUPOMOTOKOM.

Eckanaropu Ha craHmisx Tpeba NPOEKTYyBaTH TaKUM YHHOM,IIO0 IIBHIKO
00cITyroByBaTH 30UTBIIEHHS TACAKUPOMOTOKY 3 TOTATY,II0 PO3BAHTAXKUBCS.
baxxano, 100 cxogu po3MilllyBaUCh MOPYY 3 €CKAJIATOPOM, SIKIIO BIH €

OCHOBHHUM 3aCO00M TPAHCHIOPTYBaHHS MiX MOBEPXaMH.

10.Huzka dakTopiB BIUIMBaE HaA MPOEKT ecKajaropa BKIOYarodn (i3uyHi

noTpedu, pO3MIIIEHHS, CXEMH pPYXy, HUTaHHA O€3MeKH Ta ECTETHYHI

npedepeHirii.

E. WRITING

Write a composition using 120-150 words.

Your university newspaper needs an article about the good and bad points of

building underground stations. Write your article for the newspaper.
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UNIT 8

A. UNDERSTANDING A PRINTED TEXT

This passage will introduce you to the escalator components.
1. How do you understand the title and subtitles of the text?
2. Discuss in the classroom where these are usually used.

3. Find the Ukrainian equivalents for the following. Use a dictionary if

necessary.
landing platforms a hollow metal structure

the gears and motors to guide the step chain

a series of cleats an endless loop

resemble the teeth of a comb degradation from environmental
to allow easy access conditions

ESCALATOR COMPONENTS

Landing platforms. These two platforms house the curved sections of the
tracks, as well as the gears and motors that drive the stairs. The top platform contains
the motor assembly and the main drive gear, while the bottom holds the step return
idler sprockets. These sections also anchor the ends of the escalator truss. In addition,
the platforms contain a floor plate and a combplate. The floor plate provides a place
for the passengers to stand before they step onto the moving stairs. This plate is flush
with the finished floor and is either hinged or removable to allow easy access to the
machinery below. The combplate is the piece between the stationary floor plate and
the moving step. It is so named because its edge has a series of cleats that resemble
the teeth of a comb. These teeth mesh with matching cleats on the edges of the steps.
This design is necessary to minimize the gap between the stair and the landing, which
helps prevent objects from getting caught in the gap.

Truss. It is composed of two side sections joined together with cross braces
across the bottom and just below the top. The ends of the truss are attached to the top

and bottom landing platforms via steel or concrete supports. The truss carries all the
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straight track sections connecting the upper and lower sections.

Tracks. The track system is built into the truss to guide the step chain, which
continuously pulls the steps from the bottom platform and back to the top in an
endless loop. There are actually two tracks: one for the front wheels of the steps
(called the step-wheel track) and one for the back wheels of the steps (called the
trailer-wheel track). The relative positions of these tracks cause the steps to form a
staircase as they move out from under the combplate. Along the straight section of the
truss the tracks are at their maximum distance apart. This configuration forces the
back of one step to be at a 90-degree angle relative to the step behind it. This right
angle bends the steps into a shape resembling a staircase. At the top and bottom of the
escalator, the two tracks converge so that the front and back wheels of the steps are
almost in a straight line. This causes the stairs to lay in a flat sheet like arrangement,
one after another, so they can easily travel around the bend in the curved section of
track. The tracks carry the steps down along the underside of the truss until they reach
the bottom landing, where they pass through another curved section of track before
exiting the bottom landing. At this point the tracks separate and the steps once again
assume a staircase configuration. This cycle is repeated continually as the steps are
pulled from bottom to top and back to the bottom again.

Steps. The steps themselves are solid, one piece, die-cast aluminum or steel.
Yellow demarcation lines may be added to clearly indicate their edges. In most
escalator models manufactured after 1950, both the riser and the tread of each step is
cleated (given a ribbed appearance) with comb like protrusions that mesh with the
combplates on the top and bottom platforms and the succeeding steps in the chain.
Seeberger- or "step-type" escalators (see below) featured flat treads and smooth
risers; other escalator models have cleated treads and smooth risers. The steps are
linked by a continuous metal chain to form a closed loop. The front and back edges
of the steps are each connected to two wheels. The rear wheels are set further apart to
fit into the back track and the front wheels have shorter axles to fit into the narrower
front track. As described above, the position of the tracks controls the orientation of

the steps.
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Handrail. The handrail provides a convenient handhold for passengers while
they are riding the escalator. In an escalator, the handrail is pulled along its track by a
chain that is connected to the main drive gear by a series of pulleys. It is constructed
of four distinct sections. At the center of the handrail is a "slider", also known as a
"glider ply", which is a layer of a cotton or synthetic textile. The purpose of the slider

layer is to allow the handrail to move smoothly along its track. The next layer, known

as the "tension member", consists of either steel cable or flat steel tape, and provides
the handrail with tensile strength and flexibility. On top of tension member are the
inner construction components, which are made of chemically treated rubber
designed to prevent the layers from separating. Finally, the outer layer - the only part
that passengers actually see - is the cover, which is a blend of synthetic polymers and
rubber. This cover is designed to resist degradation from environmental conditions,
mechanical wear and tear, and human vandalism. In the factory, handrails are
constructed by feeding rubber through a computer-controlled extrusion machine to
produce layers of the required size and type in order to match specific orders. The
component layers of fabric, rubber, and steel are shaped by skilled workers before
being fed into the presses, where they are fused together.

In the mid-twentieth century, some handrail designs consisted of a rubber bellows,
with rings of smooth metal cladding called "bracelets" placed between each coil. This
gave the handrail a rigid yet flexible feel. Additionally, each bellows section was no
more than a few feet long, so if part of the handrail was damaged, only the bad
segment needed to be replaced. These forms of handrail have largely been replaced

with conventional fabric-and-rubber railings.

B. CHECK YOUR UNDERSTANDING
I. Answer the questions to the text:
1. Why is a combplate so called?
2. What are attached to the top and bottom landing?

3. What causes the stair to lay in a flat sheetlike arrangement?
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II. In the following, define whether the statements are true or false.

1.
2.
3.

These two platforms house the curved sections of the tracks.

These sections also anchor the ends of the escalator truss.

The combplate is so named because its edge has a series of cleats that differs
from the teeth of a comb.

The truss is a hollow plastic structure that bridges the lower and upper

landings.

. The track system is built into the truss to guide the step chain, which from time

to time pulls the steps from the bottom platform and back to the top.

At the top and bottom of the escalator, the two tracks converge so that the front
and back wheels of the steps are almost in a curved line.

The steps themselves are solid, one piece, die-cast aluminum or steel.

The handrail provides a convenient handhold for passengers while they are
riding the escalator.

The purpose of the slider layer is to allow the handrail to move in the opposite

direction to its track.

C. INCREASE YOUR VOCABULARY

I. Match the word combinations in the left column with the ones in the right

column and translate them into Ukrainian.

1 between the stationary floor plate |a polymers and rubber

2 two side sections b and the moving step

3 This causes the stairs to C or steel

4 a staircase d joined together

5 Die-cast aluminum e that forms a closed loop
6 a continuous metal chain f lay in a flat sheet

7 a blend of synthetic g and human vandalism
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8 mechanical wear and tear h flexible feel

9 to produce layers i of the required size and type
10 |arigid yet j configuration

I1. Select the item that best completes each of these sentences.

1. At the top and bottom of the escalator, the two tracks ....... so that the front
and back wheels of the steps are almost in a straight line.

a) connect

b) divide

c) converge

d) unite

2. The floor plate ........ a place for the passengers to stand before they step onto
the moving stairs.

a) supports

b) provides

c) improves

d) suppose

3. This design is necessary to ....... the gap between the stair and the landing.

a) minimize

b) maximize

c) extend

d) expand

4. The relative positions of these tracks cause the steps to form a ....... as they
move out from under the combplate.

a) handrail

b) landing platform

c) staircase

d) track

5. The ....... edges of the steps are each connected to two wheels.
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a) front and back
b) upper and lower
c) wider

d) narrower

II1. Match two parts to make expressions from the text.

I track a lights

2 major b instructions
3 safety C switch

4 demarcation d system

5 sensor e concern

IV. Match the beginnings of the sentences with their endings.

Beginnings
A) The top platform contains the motor assembly
B) These teeth mesh with matching cleats
C) The combplate is the piece between the
D) At the center of the handrail is a "slider",
E) Some handrail designs consisted of a rubber bellows

Endings
1) also known as a "glider ply", which is a layer of a cotton or synthetic textile.
2) stationary floor plate and the moving step.
3) on the edges of the steps.
4) with rings of smooth metal cladding called "bracelets" placed between each
coil.

5) and the main drive gear, while the bottom holds the step return idler sprockets

of ends of the escalator truss.
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D. GRAMMAR REVISION

I. Now read the text again carefully. As you read, pay attention to the words
underlined. What grammar form is it? Translate the sentences into Ukrainian
paying attention to the functions of the Infinitive.

1. PiBHuii MaiiaHuuk 3a0e3neuye MacakupiB MICIEM, J€ MOXKHA CTOSITH MEpe]
TUM,SIK CTYITUTH Ha €CKajaaTop.

2. CucreMa AOpiXKH BOyAOBaHA B Tpacy, 1100 KepyBaTH JIAHIIOTOM CXOAMHOK,
AKUWA Oe3mepepBHO TITHE CXIANl 3 HIKHBOI IIaTGOpMH Hazaa HaBepxX Yy
Oe3KIHEUH1} TmeTi.

3. MoxHa noaaTu KOBT1 JeMapKalliiHi JiHii, 00 9ITKO BKa3aTH Kpai CXI/IiB.

4. Tlepenni kojieca MarOTh KOPOTIII BiCl JJISI TOT0,III00 BOHM MIIAXOMWIH JIJIS
BYXKYOi JOPIKKH.

5. Cxinui 3'eHaHi KUIBLIEBUM METAJEBUM JIAHIIOIOM,IIO0 YTBOPHUTH 3aKPHUTY

IICTIIIO.

E. WRITING
A local newspaper is running a competition. To enter the competition you must
submit a detailed report about the work of the underground escalator. The prize

for the best report is a guided excursion to the London underground.
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UNIT 9

A. UNDERSTANDING A PRINTED TEXT
Now you are going to read the text about excavators.
I. Discuss with your partner the safety regulations while working with
industrial equipment. Why is it so important to follow these regulations?
II.  Who /what is the main factor of the accidents at the industry?
III. Look at these questions and read the passage to find the answers to them.
a) What are excavators?
b) Where was excavators progressed from?

c) Where are excavators used?

EXCAVATOR

Excavators are heavy construction equipment consisting of a boom, bucket and
cab on a rotating platform (known as the "house"). The house sits atop an
undercarriage with tracks or wheels. All movement and functions of the excavator are
accomplished through the use of hydraulic fluid, be it with rams or motors. Their
design is a natural progression from the steam shovel.

Terminology

Excavators are also called diggers, a JCB (which is a proprietary name) or 360-
degree excavators sometimes abbreviated simply to 360. Tracked excavators are
sometimes called "trackhoes" by analogy to the backhoe. In the UK, wheeled
excavators are sometimes known as "rubber ducks. "In Japan, the alias Yumbo

('Yunbo’) is sometimes used for excavators, after the 1961 Mitsubishi Yumbo Y35.

Usage
Excavators are used in many ways:
. Digging of trenches, holes, foundations
. Material handling

. Brush cutting with hydraulic attachments
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. Forestry work
. Demolition
. General grading/landscaping

. Heavy lift, e.g. lifting and placing of pipes

. Mining, especially, but not only open-pit mining

. River dredging

. Driving piles, in conjunction with a Pile Driver
Configurations

Excavators come in a wide variety of sizes. The smaller ones are called mini or
compact excavators. Caterpillar's smallest mini-excavator weighs 3,549 pounds
(1,610 kg) and has 19 hp; their largest model weighs 187,360 pounds (84,990 kg) and
has 513 hp. The largest excavator available is the Bucyrus RH400, it weighs in excess
of 2,160,510 pounds (979,990 kg), has 4500 hp and has a bucket size of about 52.0
n.

Engines in excavators drive hydraulic pumps; there are usually 3 pumps: the
two main pumps are for supplying oil at high pressure (up to 5000 psi) for the rams,
slew motor, track motors, and accessories, and the third is a lower pressure (700 psi)
pump for Pilot Control, this circuit used for the control of the spool valves, this
allows for a reduced effort required when operating the controls.

The two main sections of an excavator are the undercarriage and the house.
The undercarriage includes the blade (if fitted), tracks, track frame, and final drives,
which have a hydraulic motor and gearing providing the drive to the individual
tracks, and the house includes the operator cab, counterweight, engine, fuel and
hydraulic oil tanks. The house attaches to the undercarriage by way of a center pin,
allowing the machine to slew 360° unhindered.

The main boom attached to the house can be one of 3 different configurations:

* Most are mono booms: these have no movement apart from straight up and

down.

* Some others have a knuckle boom which can also move left and right in line

with the machine.
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e The other option is a hinge at the base of the boom allowing it to
hydraulically pivot up to 180° independent to the house, however this is
generally available only to compact excavators.

Attached to the end of the boom is the stick (or dipper arm). The stick provides
the digging force needed to pull the bucket through the ground. The stick length is
optional depending whether reach (longer stick) or break-out power (shorter stick) is
required.

On the end of the stick is usually a bucket. A wide, large capacity (Mud) bucket
with a straight cutting edge is used for cleanup and levelling or where the material to
be dug is soft, and teeth are not required. A general purpose (GP) bucket is generally
smaller, stronger, and has hardened side cutters and teeth used to break through hard
ground and rocks. Buckets have numerous shapes and sizes for various applications.
There are also many other attachments which are available to be attached to the
excavator for boring, ripping, crushing, cutting, lifting, etc.

Before the 1990s, all excavators had a long or conventional counterweight that
hung off the rear of the machine to provide more digging force and lifting capacity.
This became a nuisance when working in confined areas. In 1993 Yanmar launched
the world's first Zero Tail Swing excavator,”! which allows the counterweight to stay
inside the width of the tracks as it slews, thus being safer and more user friendly
when used in a confined space. This type of machine is now widely used throughout
the world.

Excavator attachments

In recent years, hydraulic excavator capabilities have expanded far beyond
excavation tasks with buckets. With the advent of hydraulic powered attachments
such as a breaker, a grapple or an auger, the excavator is frequently used in many
applications other than excavation. Many excavators feature a quick coupler for
simplified attachment mounting, increasing the machine's utilization on the jobsite.
Excavators are usually employed together with loaders and bulldozers. Most wheeled,
compact and some medium sized (11 to 18 tonne) excavators have a backfill (or

dozer) blade. This is a horizontal bulldozer-like blade attached to the undercarriage
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and is used for levelling & pushing removed material back into a hole.
Dragline excavator

A dragline excavator is a piece of heavy equipment used in civil engineering
and surface mining.

In civil engineering the smaller types are used for road, port construction, and
as pile driving rigs. The larger types are used in strip-mining operations to move
overburden above coal, and for tar-sand mining. Draglines are amongst the largest
mobile equipment ever built on land, and weigh in the vicinity of 2000 metric tonnes,
though specimens weighing up to 13,000 metric tonnes have also been constructed.

A dragline bucket system consists of a large bucket which is suspended from a
boom (a large truss-like structure) with wire ropes. The bucket is manoeuvred by
means of a number of ropes and chains. The hoist rope, powered by large diesel or
electric motors, supports the bucket and hoist-coupler assembly from the boom. The
dragrope is used to draw the bucket assembly horizontally. By skillful manoeuvre of
the hoist and the dragropes the bucket is controlled for various operations. A

schematic of a large dragline bucket system is shown below.

B. CHECK YOUR UNDERSTANDING
I. In the following, define whether the statements are true or false.
1. A bucket is usually on the end of the stick.
2. All buckets have the same shape and size for various applications.
3. Hydraulic excavators capabilities have expanded far beyond excavation tasks
with buckets in recent years.
4. Excavators are rarely employed together with loaders and bulldozers.
5. A dragline bucket system consists of a small bucket which is suspended from a
boom with wire ropes.
II. Read the text about excavators again. While you read choose the item that
best completes each of the sentences.
1. Excavators are heavy constructions consisting of

a) a motor;
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b) a blade and a pin;

¢) a hydraulic pump and a track frame;

d) a bucket, a cab and a boom.

2.

The two main sections of an excavator are

a) a hydraulic motor and gearing;

b) final drives;

c) the house and the undercarriage;

d) fuel and hydraulic oil tank.

3.

A general purpose bucket has hardened side cutters and teeth used

a) to dig holes;

b) to break through hard ground and rocks;

c) to brush cutting with hydraulic attachments;

d) to lift and place pipes.

II1. As you read, pay attention to the structure, paragraphing and subheading of

the text and look for the answers to the following questions.

1.

How are excavators also called?

. What are the sizes of excavators?

4
5.
2
3

What are the configurations of the main boom attached to the house/

. What does a dragline bucket system consists of?

. When was the dragline invented?

C. INCREASE YOUR VOCABULARY

Now read the text again carefully.

I. Try to explain the meaning of the following words and phrases in your own

words (native language is possible).

Rotating platform, hydraulic pumps, undercarriage, conventional counterweight,

fuel tank, knuckle boom, digging conventional force, dragline excavator,

bulldozerlike blade, wire rope.

I1. In the text find the words which have the opposite meaning to those below.

Easy, heavy, weight, to drive, to increase, to reduce, to forbid, up, the same, to
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exclude.

III. Match the words in column A with the words in column B.
A B

1 heavy construction manoeuvre

2 hydraulic boom

3 a knuckle bucket system

4 straight up horizontally

5 three different hoist-coupler assembly

6 excavator equipment

7 a dragline attachments

8 to draw the bucket assembly and down

9 | The bucket and configuration

10 | skillful fluid
SUPPLEMENTARY TEXT

OPERATION

I. Read the following text looking for the answers to the following questions.

1.

What does a chop pass involves?

Where is the bucket positioned in a typical cycle of excavation?
2. What could a skilled operator make on smaller draglines?
3. What can be reached on larger draglines?

4.
5

. If the wall is blocky, what may this also require?

In a typical cycle of excavation, the bucket is positioned above the material to

be excavated. The bucket is then lowered and the dragrope is then drawn so that the

bucket 1s dragged along the surface of the material. The bucket is then lifted by using

the hoist rope. A swing operation is then performed to move the bucket to the place
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where the material is to be dumped. The dragrope is then released causing the bucket
to tilt and empty. This is called a dump operation.

The bucket can also be 'thrown' by winding up to the jib and then releasing a
clutch on the drag cable. This would then swing the bucket like a pendulum. Once
the bucket had passed the vertical, the hoist cable would be released thus throwing
the bucket. On smaller draglines, a skilled operator could make the bucket land about
one-half the length of the jib further away than if it had just been dropped. On larger
draglines, only a few extra metres may be reached.

Draglines have different cutting sequences. The first is the side cast method
using offset benches; this involves throwing the overburden sideways onto blasted
material to make a bench. The second is a key pass. This pass cuts a key at the toe of
the new highwall and also shifts the bench further towards the low-wall. This may
also require a chop pass if the wall is blocky. A chop pass involves the bucket being
dropped down onto an angled highwall to scale the surface. The next sequence is the
slowest operation, the blocks pass. However, this pass moves most of the material. It
involves using the key to access to bottom of the material to lift it up to spoil or to an
elevated bench level. The final cut if required is a pull back, pulling material back
further to the low-wall side.

Draglines in mining

A large dragline system used in the open pit mining industry costs
approximately US$50-100 million. A typical bucket has a volume ranging from 30 to
60 cubic metres, though extremely large buckets have ranged up to 168 cubic
metres.'! The length of the boom ranges from 45 to 100 metres. In a single cycle it
can move up to 450 metric tonnes of material.

Most mining draglines are not diesel-powered like most other mining
equipment. Their power consumption is so great that they have a direct connection to
the high- voltage grid at voltages of between 6.6 to 22 kV. A typical dragline, with a
55 cubic metre bucket, can use up to 6 megawatts during normal digging operations.
Because of this, many (possibly apocryphal) stories have been told about the

blackout-causing effects of mining draglines. For instance, there is a long-lived story
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that, back in the 1970s if all seven draglines at Peak Downs Mine (a very large BHP
coal mine in central Queensland, Australia) turned simultaneously, they would black
out all of North Queensland. However even now, if they have been shutdown they
are always restarted one at a time due to the immense power requirements of startup.

In all but the smallest of draglines, movement is accomplished by "walking" using
feet or pontoons, as caterpillar tracks place too much pressure on the ground, and
have great difficulty under the immense weight of the dragline. Maximum speed is

only at most a few metres per minute'

since the feet must be repositioned for each
step. If travelling medium distances (about 30-100 km), a special dragline carrier can
be brought in to transport the dragline. Above this distance, disassembly is generally
required. But mining draglines due to their reach can work a large area from one

position and do not need to constantly move along the face like smaller machines.

II. Fill in the gaps with the appropriate words.
1. In a typical cycle of excavation, the bucket . . . the material . . .
2. A swing operation is then . . . the bucket to the place where the material is to . .
3. The bucket can also be “thrown” by . . . to the jib and then releasing a clutch
on....
4. The first is the . . . using offset benches.
5. Thesecondisa...
II1. Translate the following sentences from Ukrainian into English.
1. ExckaBaTopu - 1€ Ba)KK€ KOHCTPYKI[iIiHE OOJIaJlHaHHS, IO CKJIAa€ThCs 3
CTpLJIM, KOBIIIA Ta KaOlHU HA pyXoMii miaaTdopmi, 1110 Ha3UBAETHCS ~AiM”.
2. Bci pyxu Ta (yHKIIIT €KCKaBaTOpa BUKOHYIOTHCA 32 JOMOMOIOI0 BUKOPUCTAHHS
TIpaBIiuroi piiuHu, Oyab e T1APaBIIYHUN TapaH ado JIBUTYH.
ExckaBaTopu OyBaroTh qyKe P13HOT BETUYUHHU.
MeHblili HA3UBAIOTHCS KOMITAKTHUMH.
Crpina 3abe3mneuye cuily TSIrd, HEOOX1IHY, 100 TSITHYTH KOBIII 13 3€MJIL.

Ha kiHI11 cTp1JM 3HAXOUTHCS KOBIII.

NS kW

o 1990 poky Bci eKkCKaBaTOpU Majiu JOBry a00 3BHYAHY MPOTHUBAry, IIO
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3BHCaja 33afdy, 100 3a0e3MeynT OUIBILY CHITY TATH 1 NIAHOMHY 3JaTHICTb.

8. KoBmu matoTh pi3Hi GOpMU 1 PO3MIPH 3aJIEKHO BiJl 00J1aCTI 3aCTOCYBaHHS.

9. Cucrema 3emMieyeprHayiKy -11€ BEJIMKUNA KOBII, IO MIABIMICHUN 10 CTPUIM 3a
JIOTIOMOT'OI0 METaJIEBUX TPOCIB.

10.KoBm1 maHeBpye 3a JOMOMOTOK HU3KU TPOCIB Ta JIAHITIOTIB.

D. GRAMMAR REVISION
I. Translate the following sentences into Ukrainian using Conditionals.

1. If excavators didn’t have counterweight, these couldn’t provide enough digging
force and lifting capacity.

2. If the counterweight hadn’t been allowed to stay inside the width of the tracks
as it slews, this type of machine wouldn’t be now widely used throughout the
world.

3. If the house weren’t attached to the undercarriage by means of a centre pin, it
wouldn’t allow the machine to slew 360° unhindered.

4. If smaller draglines were not so often used before hydraulic excavators came
into common use, the smaller draglines were now widely used other than on
river and gravel pit works.

E. WRITING
Discuss some of the potential dangers and risks of hazards which could happen

on the place of work and write safety instructions for the excavator operators.
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UNIT 10

A. UNDERSTANDING A PRINTED TEXT
This text introduces you to the different types of pumps and the characteristics of
each type.
I. Before reading the text discuss in the classroom the role of pumps in modern
technology. Do you know when and where people began to use pumps?
II. Find the Ukrainian equivalents for the following. Use a dictionary if
necessary.

a) a positive displacement pump

b) a discharge pipe

c) a suction side

d) gastrointestinal or other water-borne diseases.

e) encased in a similarly shaped housing

f) a centrifugal pump

g) a rotary vane pump

h) a hydraulic ram

1) a reciprocating pump

j) a centrifugal pump

II1. Discuss with your friends safety rules while working with the pumps.

PUMPS

A pump is a mechanical device, used to move fluid, such as gas, liquid or
slurry. Pumps operate by displacing a volume by a physical or mechanical action and
alone do not create pressure. Pumps only displace fluid, causing a flow. Adding
resistance to the flow causes pressure. Pumps are commonly rated by the following
criteria: horsepower, flow rate, outlet pressure in feet / meters of head, inlet suction in
suction feet / meters of head. The head is the number of feet or meters the pump can
raise or lower a column of water at atmospheric pressure. A positive displacement

pump causes fluid to move by trapping a fixed amount of it then forcing (displacing)
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that trapped volume into the discharge pipe. Some positive displacement pumps work
using an expanding cavity on the suction side and a decreasing cavity on the
discharge side. Liquid flows into the pump as the cavity on the suction side expands
and the liquid flows out of the discharge as the cavity collapses. A positive
displacement pump can be classified according to the mechanism used to move the
fluid, rotary-type, (e.g., the lobe, external gear, internal gear, screw, shuttle
block, flexible vane or sliding vane) or reciprocating-type, (e.g., the piston or
diaphragm pump). Positive displacement rotary pumps are pumps that move fluid
using the principles of rotation. The vacuum created by the rotation of the pump
captures and draws in the liquid.

Rotary pumps are very efficient because they naturally remove air from the
lines, eliminating the need to bleed the air from the lines manually. Positive
displacement rotary pumps also have their weaknesses. Because of the nature of the
pump, the clearance between the rotating pump and the outer edge must be very

close, requiring that the pumps rotate at a slow, steady speed. If rotary pumps are

operated at high speeds, the fluids will cause erosion. Rotary pumps that experience
such erosion eventually show signs of enlarged clearances, which allow liquid to slip
through and reduce the efficiency of the pump. Rotary positive displacement pumps
can be grouped into three main types: gear pumps - a simple type of rotary pump
where the liquid is pushed between two gears. Screw pumps - the shape of the
internals of this pump usually two screws turning against each other pump the liquid.
Rotary vane pumps - similar to scroll compressors, consisting of a cylindrical rotor

encased in a similarly shaped housing., When the rotor turns, the vanes trap fluid

between the rotor and the casing, drawing the fluid through the pump.

Reciprocating pumps are those which cause the fluid to move using one or
more oscillating pistons, plungers or membranes (diaphragms). Reciprocating-type
pumps require a system of suction and discharge valves to ensure that the fluid moves
in a positive direction. Pumps in this category range from having "simplex" one
cylinder, to in some cases "quad" (four) cylinders or more. Most reciprocating-type

pumps are "duplex" (two) or "triplex" (three) cylinder. Furthermore, they can be
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either "single acting" independent suction and discharge strokes or "double acting"
suction and discharge in both directions. The pumps can be powered by air, steam or
through a belt drive from an engine or motor. This type of pump was used extensively
in the early days of steam propulsion (19th century) as boiler feed water pumps.
Reciprocating pumps are now typically used for pumping highly viscous fluids
including concrete and heavy oils, and special applications demanding low flow rates
against high resistance.
Hydraulic ram pumps
A hydraulic ram is a water pump powered by hydropower. It functions as a hydraulic
transformer that takes in water at one "hydraulic head" (pressure) and flow-rate, and
outputs water at a higher hydraulic-head and lower flow-rate. The device uses the
water hammer effect to develop pressure that allows a portion of the input water that
powers the pump to be lifted to a point higher than where the water originally started.
In remote areas where there is both a source of low-head hydropower and a need for
pumping water to a destination higher in elevation than the source, the hydraulic ram
is sometimes used._In this situation, the ram is often useful, since it requires no
outside source of power other than the kinetic energy of flowing water.
Centrifugal pump

A centrifugal pump is a rotodynamic pump that uses a rotating impeller to
create flow by the addition of energy to a fluid. Centrifugal pumps are commonly
used to move liquids through piping. The fluid enters the pump impeller along or near
to the rotating axis and is accelerated by the impeller, flowing radially outward into a
diffuser or volute chamber (casing), from where it exits into the downstream piping.
Centrifugal pumps are used for large discharge through smaller heads.

Pump repairs
Examining pump repair records and MTBF (mean time between failures) is of

great importance to responsible and conscientious pump users. Not all plants are
refineries, however, and different results can be expected elsewhere. In chemical
plants, pumps have traditionally been "throw-away" items as chemical attack can

result in limited life. Things have improved in recent years. Unless the pump user

67



upgrades the seal chamber, only the more compact and simple versions can be

accommodated. Without this upgrading, lifetimes in chemical installations are
generally believed to be around 50 to 60 percent of the refinery values. It goes
without saying that unscheduled maintenance often is one of the most significant
costs of ownership, and failures of mechanical seals and bearings are among the
major causes. Keep in mind the potential value of selecting pumps that cost more
initially, but last much longer between repairs. The MTBF of a better pump may be
one to four years longer than that of its non-upgraded counterpart. Consider that
published average values of avoided pump failures range from $2600 to $12,000.
This does not include lost opportunity costs. One pump fire occurs per 1000 failures.

Having fewer pump failures means having fewer destructive pump fires.

B. CHECK YOUR UNDERSTANDING

I. As you read the text, look for the answers to the following questions.
1. What is a pump?

What kinds of pumps do you know?

What are the criteria pumps are commonly rated by?

How can a positive displacement pump be classified?

What is the principle of operation of a rotary pump?

What are the drawbacks of positive displacement rotary pump?

U

Why do reciprocating-type pumps require a system of suction and discharge
value?

8. What are reciprocating pumps typically used for now?

9. What is the work principle of hydraulic ram pumps and centrifugal pumps?

10.Why is the hydraulic ram sometimes used in remote areas?
II. Read the text again and decide whether the following statements are true or
false.

1. Liquid flows into the pump as the cavity on the suction side collapses and the
liquid flows out of the discharge as the cavity expands.

2. Ifrotary pumps are operated at low speeds, the fluids will cause erosion.
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3. The vacuum created by the rotation of the pump captures and draws in the
liquid.
4. A hydraulic ram is a water pump powered by air.

5. Centrifugal pumps are used for large discharge through smaller heads.

C. INCREASE YOUR VOCABULARY

I. Use a dictionary if necessary and translate the following words or word

combinations from English into Ukrainian.

II.

I11.

IV.

Rotary pumps, reciprocating pumps, scurry, highly viscous fluids, suction
hydraulic ram pumps, casing, clearance, plunger, gear pumps, a discharge.

Look for the English equivalents of the following in the text.

Piguna, MexaHiuHa mais, Omip, CIeIiajdbHI 3aCTOCYBaHHS, MUIIHAPUYHUN POTOD,
MOpPIIeHb, BCMOKTYBaHHs, €()eKTUBHUN KOMIIpECop, MeMOpaHa.

Choose the right word and complete the following sentences.

1. Rotary pumps are very efficient because they remove air from the lines, ... the
need to bleed the air from the lines manually.

a) establishing b) ensuring c¢) eliminating

2. The pumps can be ...by air, steam or through a belt drive from an engine or
motor.

a) powered b) displaced c¢) pressed

3. A positive displacement pump causes fluid to move by trapping a fixed amount
of it then ... that trapped volume into the discharge pipe.

a) reciprocating b) displacing c)trapping

4. Positive displacement rotary pumps are pumps that move fluid using the
principles of ...

a) reciprocation b) rotation c) hydropower

5. A centrifugal pump is a rotodynamic pump using a rotating impeller to create
flow by the addition of energy to ...

a) solid b) liquid c) gas

Translate the following sentences from English into Ukrainian.
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el A

Pumps only displace fluid, causing a flow.

Positive displacement rotary pumps also have their weaknesses.

Rotary positive displacement pumps can be grouped into three main types.
Reciprocating — type pumps require a system of suction and discharge valves to
ensure that the fluid moves in a positive direction.

Because water from pitcher pumps is drawn directly from the soil, it is more
prone to contamination.

If such water is not filtered and purified, consumption of it might lead to
gastrointestinal or other water-borne diseases.

The ram is often useful, since it requires no outside source of power other than
the kinetic energy of flowing water.

Rotary pumps that experience such erosion eventually show signs of enlarged

clearances, which allow liquid to slip through and reduce the efficiency of the

pump.

V. Translate the following sentences into English.

1.

[Tomnu mpaifro0Th, BUMITOBXYIOUU 00’ €M (Pi3UYHOIO0 a00 MEXaHIYHOIO JI€I0 HE
CTBOPIOIOYU THUCKY.

[losiBa THCKY 0OYMOBIIEHAa BCTAHOBJIECHHSIM OTIOPY.

Harmip - nie kuibkicTh ¢yTiB a00 METPIB MO BUCOTI, HA Ky [TOMIIa MOXE MITHATH
a00 OMYCTUTH CTOBII BOAW IIPU HOPMAJIBLHOMY aTMOC(EPHOMY THUCKY.

O06’emHa mOMIIa TOMIIY€ PIAMHY, 3aXOIUIIOIOYM ii (DIKCOBAHY KIJIBKICTh 1
BHINTOBXYE i1 Yy BIABIIHY TPYOY.

O6’emHI MOMIIA MOXKYTh OyTH Kiacu(]iKoBaH1 y BIAMOBIAHOCTI 3 MEXaHI3MOM,
BUKOPUCTOBYBAaHUM JIJIsl IEPEMIILICHHS P1IUHHU.

BakyymMm, cTBopeHu 00epTaHHAM, 3aXOIUTIOE Ta TIEPEMIIITYE PIUHY.

[TopmiHeBl TOMIIM  BXMBAIOTHCS IS TEpeKadyyBaHHS PIAWMH  MIJABUIISHOL
B’A3KOCTL,BKJIIOYAIOYM OETOH Ta Ba)KKl MAacTWJIa 3a HU3BKOI IIBHAKOCTI Ta
BHCOKOT'O Haropy.

[eit npusia i BAKOPUCTOBYE €(PEKT BOASIHOTO MOJIOTY JIJISl TOTO, 11100 PO3BUHYTH

TUCK SIKUI TIOJIa€ MOPIIiI0 BOAU, IO 3MYIIY€E MOMITY, TIAHATHUCS A0 TOUKH BUILE
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Ti€i, Ie CIOYaTKy 3HAXOANJIaCh BOJIA.

9. BinuentpoBa mommna — 1€ MOMIA, SKa BUKOPUCTOBYE OOEpTabHE KOJIECO 3
JomaTKaMu JJisi CTBOPEHHS MOTOKY IUISIXOM HaJaHHS €Heprii BOAl.

10. ITpu3HaueHHsa TriIpaBIIYHOTO TapaHy MIATH SIK  TIAPONEPETBOPIOBAY, IO

npuiiMae BOAY 3 OJHUM THCKOM 1 BUTPATOIO, @ BUITYCKA€ 3 OUIBIINM.

D. GRAMMAR REVISION

Read the text again paying attention to the underlined sentences. What type of
clauses are they? Translate the following sentences into English using the
conditionals.

1. Axmo Bci 3aBoau Oynu O OYMINYBaJIbHUMU, MOKHA OylO O OUMKYBAaTH KpalIux
PE3YJIbTATIB.

2. Ha xiMiuHMX 3aBomax TIOMIIM 3a3BuU4yail Oynu O  «OIHOPA30BOTO
BUKOPUCTAHHS», TaK SK BIUIMB XIMIYHUX PEUYOBUH OOMEXyBaB Ou ixHIN
JKUTTEBUHU ITHUKII.

3. Skmo ocTaHHIM YacoM cHTyalis 3MmiHuiaca O Ha Kpame, 0e3 1ux
YAOCKOHAJIEHb CTPOK €KCILTyarallii oM B XIMIYHUX YCTAaHOBKaX KOJIUBaBCs O
B11 50 10 60 %.

E. DISCUSSION
In pairs speak about where else pumps can be applied and write a short essay

about it. Use 200-250 words.
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Keys
Unit 1.Automation.
C.L global, strive to, to distinguish, to threaten, to introduce, to benefit, obscure, to devalue, dramatically,

sophisticated.
II. 1-a,2-b,3-a,4—c¢c,5-Db,6-a.

Unit 2. Minimizing human error.

C. L. rrors, to occur, to reduce, injury, to contribute, comprehensive, to eliminate, maintenance, protruding, visibility.
I.1-a,2-b,c—a,4—-c,5—a.

D.I 1 — although, but, 2 — in fact, 3 — interestingly, 4 — as well as, 5 — happily, 6 — moreover.

Unit 3. Tunnel boring machine.

A Illll—c,2—a,3—e, 4—d,5—D

B. L 1—F,2—T,3—T,4—FS5-T

C.L Strata, to drill, advantage, fracture, to push, retraction, segment, to shift, detrimental, to mitigate.
I1I. l-c,2-g,3-¢,4—b,5—a, 6—d,7-f

D. L 1- could, 2- can, 3- might, 4- must, 5 - must, 6 - have to, 7-must.

Unit 4. Below ground in the urban environment.

A.1l.1—C, 2-D 3-A, 4-B

BIA—T,B—FC—FD—T,E-T

C. I. Vulnerable, to spread out, interaction, attenuate, adjacent, dewatering, to differentiate, survey, distortion, to occur.
II. 1—C2-G3-E4- A5-F6-D7-B

Unit 5. Tunnels demand special knowledge
AIl. 1—D,2—A,3—B,4-C
B. 1. A-F, B-T, C-T, D-F, E-T
C. I forecast, to investigate, confined, essential, consequences, to alleviate, disturbance, unique, to allocate, assessment.
I1-D,2—G3—F4—A5—C,6—E, 7-B
HI.  Geological forecast, time-consuming, underground construction, reinforcement, to take countermeasures, cost
overrun, confined space, collected experience, rail tunnel, acrodynamic effect

Unit 6. Drilling.
C.II. 1 - be grouped, 2 - to operate, 3 - a method, 4 - at the same time, 5 - raise, 6 - mixture, 7 - cleaning, 8 -
exerting.

Unit 7. Escalators.

B.II. 1-F2-T,3-F4-F5-T
C.1.1-b,2-d,3-a,4-d,5-c¢
II. 1-¢2-¢,3-a,4-b,5-d.

Unit 8. Escalator components.
B.I.L1-T,2 -T, 3-F4-F5-T,6-FE7-T,8-T,9-F.
C.II. 1-b2-d,3-f4-j,5-¢c,6-¢,7-2,8-g2,9-1,10-h.
Im. 1-¢,2-b,3-a,4-c¢,5-a.

IV. 1-d,2-¢,3-b,4-a,5—c.

V. A-5,B-3,C-2,D-1,E-4.

Unit 9. Excavator.

B.I.L1-T,2-F,3-T,4-T,5-F.

. 1-d,2-¢,3-b.

c.ur. 1-f,2-j,3-b,4-h,5-1,6-g,7-¢,8-d,9-¢,10—a
Supplementary II. 1- is positioned above; to be excavated. 2 - performed to move; be dumped. 3 - winding up; the drag
cable. 4 - side cast method. 5 - key pass.

Unit 10. Pumps.

BILI-F, 2-E3-T,4-E5-T.
CIL 1-¢2-a,3-b4-b,5-b.
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7.
8.
9.

CIIUCOK BUKOPUCTAHUX ’KEPEJI

. Automation. Electron source: http://en.wikipedia.org/wiki/Automation

Automation. Home automation technology. Electron source:

http://ezinearticles.com/?Home-Automation-Technology

. Minimizing human error. Electron source:

http://miningandconstruction.com/technicallyspeaking/minimizinghumanerror-
983/
Tunnel boring machine. Electron source:

http://en.wikipedia.org/wiki/Tunnel boring machine

. Bjorn Sellberg. Below ground in the urban environment. Electron source:

http://sustainability. formas.se/Templates/Pages/PrintCurrentFocusList.aspx?roo
tid=7094&lang=en

Drilling. 'International Mining'. Electron source: http://www.im-
mining.com/2012/01/01/automation-remote-mining/

Escalator. Electron source: http://en.wikipedia.org/wiki/Escalator

Excavator. Electron source: http://en.wikipedia.org/wiki/Excavator

Pump. Electron source: http://en.wikipedia.org/wiki/Pump

10.Peter Lundman. Tunnels demand special knowledge. Electron source:

http://sustainability.formas.se/en/Issues/Issue-3-June-2010/Content/Focus-

articles/Tunnels-demand-special-knowledge/
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