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BBEJAEHUE

ABTtopckoe nocobue «['maporexHudeckoe crpoutenbcTBo. Hydraulic engineering» anpe-
COBAaHO acnupaHTaM | U 2 KypcoB TEXHMUYECKHUX BY30B, M3yUalOLIUX AUCUUIUIMHY «HOCTpaH-
HBIN SI3BIK» ypoBHs B2, u mpezacrasisier coO00i MpakTUYECKH MaTepuai /i paboThl C TEXHH-
YECKUM aHTJIMMUCKUM SI3bIKOM C IIE€JIbIO MOBBIIMICHUS WHOS3BIYHOM KOMIIETEHLIMH CTYJIEHTOB U
MOATOTOBKHU K 3K3aMEHY Ha KaHAMJATCKUH MUHUMYM T10 aHTJIUHCKOMY SI3BIKY.

OcHoBHBIE pa3zienbl TOCOOHsSI MOCBAIICHBI HCTOPUH PA3BUTHUS TUIPOTEXHUYECKOTO CTPOU-
TENbCTBA, PA3IMYHBIM BUJAM IUIOTHH, MpobieMaM 0e30MacHOCTH 1aM0, a TakkKe OMHCAHUIO W3-
BECTHOT'O aMEPUKAHCKOTO MPOEKTa CTpOoUTENhCTBA naMObI ['yBepa. Kaxkaprii Temarnueckuii pas-
JIeJT TOco0usl, MOCBAIIEHHBIN ONpeeIEHHON MPeAMETHOM 001acTH THIAPOTEXHUKH, HAUMHAETCS C
rioccapusi o TeMe, YTEHHUs, MepeBoia U OOCYXKICHHsSI COOTBETCTBYIOIIETO TEKCTa B PEKHUME
napHoit pabotel. [locnme TekcTa mpencTaBieHbl MHOTOYUCIEHHBIE JIEKCUKO-TpaMMaTHYeCKue
yIpaXHEHHS] Ha BPEMEHa JIEHCTBUTEIBHOTO M CTPAATEIILHOTO 3AJI0T0B, HETMYHBIE OPMBI TiIa-
rojia, COIO3HbBIE CIIOBa, (Ppazeosiornueckre raaroisl U T.7. Bece rpaMMaTudeckue TeMbl CHaOxe-
Hbl HEOOJBIIUM TEOPETUIECKUM KOMMEHTapHEeM, IPUMEpPaMU U KIFOYaMH, YTO TIOMOXKET acIH-
panTaM 3¢ (HEKTUBHO MOATOTOBUTHCS K MEPEBOMYCCKUM acCMeKTaM IMPEJCTOSIIETO dK3aMeHa.
[TpunaraeMble Hay4HbIE CTaTbU MpEIHA3HAYEHBI JJI MEpeBOoAa U OOCYKIEHHUS B ayAUTOPHOM
pexume paboThI.

BrinonHenne 3aaHuii Ha TEPEBOJT MPEIIOKEHUHN, COACPKAIIMX H3YYAEMYIO JIEKCUKY, C
AHTJIMICKOTO sI3bIKa HA PYCCKUM U C PYCCKOTO Ha aHTIUHCKHM sBJsieTcss () (PEKTUBHBIM CITOCO-
OoM ee 3akperieHus. 3aJaHus Ha TEePEBOJ SIBISIOTCS HEOTHEMIIEMBIM KOMIIOHEHTOM TOCOOUS,
MOCKOJIBKY CTYACHTBI 9aCcTO CTAJTKUBAIOTCS ¢ HEOOXOIMMOCTBIO TIEPEBOIUTh HAYYHBIC TPYIBI U
AHHOTAllMM B paMKaxX MporpamMMmbl OOydeHHsl B acmupaHType. llepeBomueckue yrpakHEHUs
MPEJICTABJICHBI 33JaHMSIMI HA TTOCT-PEIaKTUPOBaHKUE (PparMEeHTOB MAIIMHHOTO TEpeBOa U 3a-
JTaHUSMU Ha MEePEeBOJI TEXHUYECKOTO TEKCTA C PYCCKOTO SI3bIKa Ha aHTJIMHCKUM.

B kaxapiii ypok mocoOus BKIIIOUEHBI TakKe MHTETPATUBHbBIE 3a/1aHUsA, B KOTOPBIX ACIHU-
paHTaM HEOO0XOMMO MPOCMOTPETh ayTEHTUYHBINH BUACO(DUIHLM Ha aHTJIMICKOM SI3bIKE IO TEME
ypOKa, OTBETUTH Ha BOMPOCHI IO CIOKETY BHUJIEO M HAMKCATh ICCE MO COMOCTABIECHUIO COJEP-
JKaHUS TEKCTa ypOKa M BUACO. DTHU 3aJaHusl IJisi TPEHUPOBKHU TaKMX BUJIOB PEUYEBOM JIEATEIHHO-
CTH 00yUaroIuXcsl Kak ayJAHPOBAHUE U MUCHMO PEKOMEHYETCS BBITIONHSATH B PEXKHME CAMOCTO-
ATENbHOI paboTHI.

Hamnucanmne cpaBHUTENIBHO-COMOCTABUTEIBHOTO 3CCE MO BHUACO-KOHTEHTY CTHUMYIUPYIOT
MBICJIUTENIbHBIA MPOLIECC ACMIUPAHTOB U 3aCTaBIIAIOT MX IMOABEPrarb Marepuanl KPpUTHUECKOMY
OCMBICJIEHHI0. B0O3MOXXHOCTH HCIOJIb30BaHUS CYOTHTPOB IPU MPOCMOTpPE BHUAEO C CEepBHUCA
YouTube ob6meryaer mpoIece BHIMOJHEHUS 3aJaHus /IS aClUPAHTOB C HEJIOCTATOYHO CHOPMH-
POBAaHHOW WHOSI3BIYHOW KOMITETCHIIMECH. AYIUOBU3YAIBHBIM PEXUM CAMOCTOSITCIIBHOW PabOThI
CTYJEHTOB CHOCOOCTBYET MOBBILICHUIO WX MHTEpeca K MHOCTPAHHOMY SI3BbIKY U MOTHBaIuu. B
[eJIOM TPO(eCCHOHATBPHO-OPUEHTUPOBAHHbIE AUJAKTHUECKUE MaTepHallbl CIIOCOOCTBYIOT (hop-
MHUPOBaHUI0O KOMMYHUKATHUBHBIX HABBIKOB, @ TAK)KE HABBIKOB UTCHMS, ay[IUPOBAHUA, MUChMA U
nepeBoa.

ABTOpBI TTOCOOMS BBIPAXKAIOT 0JaroapHOCTh MATrUCTPaHTaM HarpaBlieHUs JIunegucmuxa
Cankrt-IleTepOyprckoro nmoauTexHuueckoro yauBepcuteta [lerpa Benmnkoro, KoTopsie MpUHSIIHA
y4acTUe B COCTaBJICHUM YIPAXXHEHUH JIJIs1 JaHHOTO MOCOOus.

[Tocobue paccunTaHo Ha JBa CEMECTpa.



Unit 1. Hydroelectricity

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Average - cpennuii, oobrunbiii;  artificial lake — Bomoxpanunmiie; capacity — wori-
HOCTb, BBIpa0OTKa; COMpetitive — KOHKYpeHTOCIIOCOOHBIH; CONSUMe — moTpedusith;,  de-
mand — moTpeGHOCTH, CIpOC; domestic — BHyTpeHHUI, oTeuecTBeHHbIH; eclipse —
3aTMuTh, elevation — BeicoTa (reomesmueckas) ; €XCesS — m30bITOK; extract — wu3Bite-
kath;  grid — cers; factor — koapduument;  fossil fuel — wuckomaemoe TorUUBO;
head — wnamop; greenhouse — temwna; lack — HexBaTka; Means — cpeacTBo; Fenew-
able — BosoOHOBHsiembIii; Steam — map; supply — momaua, mocraBka; tide — mnpuius;
upstream — BepxHwuii Obed, BBEpX 10 TeueHUio; Volume — 00bém

1. Ilepeseoume mexkcm u pewiume, A61A10MCA U 6EPHBIMU OaHHble ymeepicoenus. 0o-
cyoume cooepicanue meKkcma 6 napax.

1. Turbine is the essential component of all types of power plants.

2. Nuclear energy is rather expensive.

3. Construction of hydropower plants often results in people’s moving house.
4. Hydroelectricity is a kind of renewable energy sources.

5. Alternative power sources are bound to replace conventional ones soon.

6. Hydroelectricity does not require waste disposal.

7. Fossil fuel burning is the major source of carbon dioxide emissions.

8. Hydroelectricity accounts for a minor part of power supply in the USA.

9. Large dams are indispensable for large — scale power generation.

10. Tidal stations considerably contribute to covering grid power demands.

There are three main ways how we can generate electricity, as well as some newly devel-
oped technologies that we will come to rely on in the future. They all have one thing in common,
that is, they use fuel to turn a turbine, a large wheel. The three common means to generate are
firstly by burning fuel to make steam. Another way is to use nuclear reaction to heat water to
make steam. And the third way is to use the force of moving water to turn the turbine — hydroe-
lectricity.

All have advantages and disadvantages. Burning is cheap and fuel, usually coal, is easily
available. However, burning does cause pollution. Nuclear energy is the cheapest way to make
electricity, once the costs of building the nuclear power station are taken away. The waste, how-
ever, stays radioactive foe a very long time, so there is a problem of storage. Hydroelectricity is
the cleanest way to generate power as there is no pollution. But not everywhere there are fast-
running rivers and creating artificial lakes is very expensive and often means taking people from
their homes. Other, newer ways of generating electricity, for example, the use of wind power do
not pollute the atmosphere, but they also do not yet produce enough electricity for the needs of a
modern city.



Hydroelectricity is electricity produced from hydropower. In 2015, hydropower generat-
ed 16.6% of the world's total electricity and 70% of all renewable electricity, and was expected
to increase about 3.1% each year for the next 25 years. Hydropower is produced in 150 coun-
tries, with the Asia-Pacific region generating 33 percent of global hydropower in 2013. China is
the largest hydroelectricity producer, with 920 TWh of production in 2013, representing 16.9
percent of domestic electricity use.

The cost of hydroelectricity is relatively low, making it a competitive source of renewa-
ble electricity. The hydro station consumes no water, unlike coal or gas plants. The average cost
of electricity from a hydro station larger than 10 megawatts is 3 to 5 U.S. cents per kilowatt-
hour. With a dam and reservoir it is also a flexible source of electricity since the amount pro-
duced by the station can be changed up or down very quickly to adapt to changing energy de-
mands. Once a hydroelectric complex is constructed, the project produces no direct waste, and in
many cases, has a considerably lower output level of greenhouse gases than fossil fuel powered
energy plants.

The technical potential for the growth of hydropower around the world are 71% Europe,
75% North America, 79% South America, 95% Africa, 95% Middle East, 82% Asia Pacific. The
political realities of new reservoirs in western countries, economic limitations in the third world
and the lack of a transmission system in undeveloped areas, result in the possibility of develop-
ing 25% of the remaining potential before 2050, with the bulk of that being in the Asia Pacific
area. A few countries are highly developed and have very little room for growth, Switzerland
12% and Mexico 20%.

Most hydroelectric power comes from the potential energy of dammed water driving a
water turbine and generator. The power extracted from the water depends on the volume and on
the difference in height between the source and the water's outflow, this height difference re-
ferred to as the head.

Pumped-storage method produces electricity to supply high peak demands by moving
water between reservoirs at different elevations. At times of low electrical demand, the excess
generation capacity is used to pump water into the higher reservoir. When the demand becomes
greater, water is released back into the lower reservoir through a turbine. Pumped-storage
schemes currently provide the most commercially important means of large-scale grid energy
storage and improve the daily capacity factor of the generation system.

Run-of-the-river hydroelectric stations are those with small or no reservoir capacity, so
that only the water coming from upstream is available for generation at that moment, and any
oversupply must pass unused. A constant supply of water from a lake or existing reservoir up-
stream is a significant advantage in choosing sites for run-of-the-riverpower plants. In the United
States, run- of- the- river hydropower could potentially provide 60,000 megawatts (80,000,000
hp) (about 13.7% of total consumption in 2011 if continuously available).

A tidal power station makes use of the daily ocean water rise and fall due to tides; such
sources are highly predictable, and if conditions permit construction of reservoirs, can also be
practicable to generate power during high demand periods. However, tidal power is viable in a
relatively small number of locations around the world. In Great Britain, there are only eight sites
that could be developed, which have the potential to generate 20% of the electricity used in
2012.



2. Haiioume 6 mexcme 12 nap cunonumoe.

1. produced 2. egion 3. practicable 4. eclipsed 5. change up 6. at present
7. considerably 8. onstant 9. available 10. locations 11.output 12. supply

3. Haiioume coomeemcmeusn medxcoy crosamu 6 zpynnax A u B

A l.relatively  2.bulk  3.average 4.domestic  5.demand 6. construct 7. adapt
8. output 9. funding 10.room 11.viable 12. currently

B a) majority b) requirement c) adjust d) build e) generation
f) comparatively  money allocation  h) space j) Internal, home, home-produced i) typical,
mean ) plausible k) at present

4. Obpaszyiime cyuwiecmeumesnbnovle om OAHHBIX 271420106. B nexomopuwix cnyuasax 6o3-
MOIHCHO 084 CyuecmeumenvHulx (Oelicmeue u 0eameis).

construct — construction — constructor

consume-— ... — ... cost—... increase — ... demand — ...
generate— ... — ... produce— ... -— ... provide — ...
supply - ... — ... permit — ...

5. A. Ilepesedoume cnedyrowjue cno60couemanus.

1. domestic electricity use 2. excess generation capacity 3. large-scale grid energy storage
4. run-of-the-river power plants 5. changing energy demand 6. fossil fuel powered energy
plants 7. the daily ocean water rise and fall

b. Hcnonv3yiime npunyun HoMunamueHoll ampudymueHoil 4enouku 0141 001buieil 1aKo-
HUYHOCMU U nepeseoume ciedyroujue ci0680co4emanus.

1. daily capacity factor of the generation system 2. source of renewable electricity 3. the force
of moving water 4. costs of building the nuclear power station 5. potential energy of dammed
water 6. lower output level of greenhouse gases 7. the most commercially important means of
energy storage

Confusables

6. Boioepume nooxoosauee cnoeo.

Water

Water is one of our most (1) resources. To put it simply: where there is no water
there would be no life. (2) __, many of us seem to have forgotten this fact. And as a result of
this, the world is facing the danger of running out of water. The actual (3) ___ of water on the
earth has changed little since the time of dinosaurs. The problem has been caused by people’s (4)
__of our water supply. This not only means that we have polluted our rivers and seas but also
that we are wasting a great deal of this precious (5) __. Unfortunately, the (6) ___ of rainforests
has made this problem worse, since much of the rain that falls is missed because it runs off onto
the sea. The population of the earth is increasing daily, so itis (7) __ that we find a (8) __ be-



fore it is too late. The first step is to educate people, especially by (9) __ them of the value of
water. For most of us water is (10) __ whenever we require it, whether to bathe or drink, so we
seldom (11) __ to think about it. People then need to be taught how to (12) ___ or recycle wa-
ter. One of the simplest ways of doing it is to reuse bath water for (13) __ or watering the gar-
den. Ponds which filter used water are also becoming popular, whatever (14) __ we might (15)
____touse, we must realize the worth of water and how we can reserve it.

1  Aexpensive B precious C worth

2 A Unluckily B Unhappily C Unfortunately
3  Aamount B number C magnitude
4  Ause B abuse C misuse

5 Asource B resource C resort

6 A abolishment B destruction C elimination
7 Avital B necessary C vivid

8  Asalvation B solution C resolution
9  Areminding B learning C memorizing
10 A available B valuable C viable

11 A worry B anxious C bother

12 Arreuse B dispose C employ

13 Acleansing B cleaning C clearing

14 A methods B methodology C skills

15 Acelect B select C choose

Word Families
7. 3anonnume npoodenvl OAHHLIMU CTI08AMU.

a) conceived b) concept C) conception d) deceived e) imperceptibly
f) inconceivably Q) perceive h) perception 1) perceptive J) received

1) Bohr applied his complementarity both in science and in other spheres of life.

2) For the work in developing the CAT scanner the American physicist A. Cormack
a share of Noble Prize for physiology and medicine.

3) Biblical catastrophes were not required to transform the earth; _ slow alterations
sufficed.

4) Albert Einstein and Paul Dirac were especially __ about the role of mathematics in
Science.

5) Science is littered with the remains of theories that were once ___ as beautiful but

turned out to be wrong.

6) In a single blinding pulse the singularity assumed heavenly dimensions, space beyond

7) Shakespeare could no more the multiple meanings readers have seen in his poems
than Einstein could have predicted the myriad consequences of his equations of relativity.



8) Archimedes’s law of water displacement proved that the goldsmith had the king.
9) Supenovae are so distant that their light reaches us as the faintest twinkle.
10) Modern advanced instruments can be described as extending our senses of

Phrasal Verbs
8. Bcmasbme coomeemcmayroujue nocienou.
across, in, on(2), out(3), around, through, up

1. After finishing her degree, R. Franklin spent a year in research at Cambridge, but gave it
... to work in industry studying the physical structure of coal.

2. And it is in his biology that Aristotle’s genius shines ... .

3. Our lungs take ... the oxygen we need from the air and expel carbon dioxide.

4. The first certitude Descartes discovered was his famous cogito ergo sum, and on the ba-
sis of this, the existence of everything, he worked ...his philosophy.

5. I. Newton applied the law to the Moon, showing that the Moon tries to carry ... in a
straight line, but gravity pulls it into an orbit.

6. When Michelson carried ... his experiment, in Chicago in 1887, all the streetcars in the
city were stopped in order to avoid the slightest disturbance.

7. Helicopter toys had actually been ... for centuries, but Leonardo was the first to try and
design one as a means for lifting people.

8. As Babbage was poring over statistic tables, he came... error after error made by the
‘computers’, the poorly paid human calculators who worked out such figures.

9. While electrical hysteria was going ..., rapid and serous advances were being made by
experimental scientists towards understanding the true nature of electricity.

10. It turned ... that Kelvin was mistaken about how fast the earth is cooling; further cal-
culations showed that the world was over 4 billion years old.

Linking Words: while, still

9. Ilepeseoume cnedyroujue npedioHceHUs.
functions of while

1. Through conservation agriculture practices, farmers contribute to reducing emissions
while combating land degradation.

2. Local populations could therefore mitigate climate change while combating desertifica-
tion and protecting biological diversity.

3. By being creative, we can reduce greenhouse gas emissions While promoting economic
growth.

4. That would preserve the forests and the Pygmy culture while ensuring long-term reve-
nues.

5. The mapping template was developed by UN-Oceans while JIU added specific ques-
tions.

6. We must combat climate change while promoting development.



Functions of still
7. Major operational challenges still remain, given the nature of the Commission, and those
have still to be overcome.

8. The issue is still being discussed and various options are still under consideration.

9. The specific content of the Rio+20 conference could still be influenced, as the draft text

was still being discussed.
10. The quantification of these relationships and effects still remains difficult, mainly due
to methodological limitations in this still young field.

Grammar: Present Simple unu Present Progressive (Continuous)

I'narouibl, He ynorpebasiomuecs: B popmax Continuous (Non-continuous verbs)

believe hate prefer
elong hear possess
care include refuse recognize
concern involve refuse
consist know remember
contain like require
cost love seem
depend matter sound
dislike mean suppose
doubt mind trust
exist need understand
fear notice want
forget owe wish
forgive own

I'naroasl, uMeronMe pa3Hoe 3HaUYeHHe BO BpemeHax Simple u Continuous

verb Simple Continuous
think I think that I need a new car. He’s thinking of /about buying a car.
( = suppose) (= He is considering)

see 1. I can see John getting out of his | I am seeing John tonight.(= | am meeting)

car.
2. I see what you mean.
(=understand)




smell* | The rose smells good. (naxnyms) Why is she smelling the flowers? (nroxamy)
taste* The cake tastes delicious. (umems | She’s tasting the cake to see if it’s ready.
8KYC) (npobosamv)
feel* 1. 1 feel tired. (uyscmseosams cebs1) | She was feeling the baby’s forehead. It was
2. I feel you are right. (cuumams) hot. (mpoeamv)
3. What do you feel about this plan?
(omnocumuvcs k ...)
expect I expect him to come soon. I’m expecting a telephone call from France.
( = suppose) (= wait)
appear | He appears to know the secret. (ka- | The new computer is soon appearing on
3amucst) the market. (nossnsmocs)
He is appearing in a new play. (ssicmy-
namwlucpamy)
be He is always rude to his younger | He was being rude to his teacher yester-
brother. (6v1mv) day.(secmu ceb6s)
have I have an interesting book on histo- | I can’t speak. I’m having a meeting.
ry. (a bath/a shower/lunch/a good time/fun ....)
(obnaoamy)
look* He looks strange. (svrensioems) What are you looking at? (cuompems)
She looks like a teacher. (6bmb
HOXONCUM)
It looks as if
weigh He weighs 90 kg. (secumy) He is weighing potatoes. (s3s8ewusams)
measure | The room measures 12 ft by 15 ft. | The satellite is measuring greenhouse
(umemo pazmep) gases.
(usmepsimy)
fit The coat fits perfect. The workers are fitting the carpet in the

(nooxooums, cuoemv)

drawing room.
(nooconsimo, ycmanasnusams)

10. 3anonnume npooenwvt 2nazonamu 6 Present Simple unu Present Continuous.

Obpasey: A:1am thinking about buying a Suzuki SX4.
B: I think you might have problems with it. It doesn’t hold the road well.

1. Al
B: Lucky you are. |

2. A: Our new suppliers

B: No wonder. Everyone says they

10

(have) a very efficient personal assistant.
(have) a lot of problems with mine.

(be) very helpful at the moment.

(be) reliable.




3. Al (see) Ann tonight. It’s ten years since our last meeting.
B: 1 (see) what you mean. You must be nervous.

4. A: Why you (smell) the cooker?
B: Because it (smell) of gas. I wonder if there are any leaks.

5. A: Why you (weigh) the envelope?
B: I want to make sure that it (weigh) under 100g. Otherwise I have to pay extra.

6. A: This board (feel) very smooth.
B: Be careful! You can scratch your hand while you (feel) it.

7. A: What’s wrong? Why (look) at me?
B: It (look) as if you’ve put you T-shirt inside out.

8. A:! Anna Netrebko (appear) at the Mariynsky Theatre in May.
B: It (appear) all the tickets were sold two months in advance.

9. A: you (feel) like going out tonight?
B: I’d rather not. | (feel) tired.

10. A: John, your wedding suit (fit) perfect. What about Mary’s dress?
B: I haven’t seen it yet. The dressmaker (fit) it at the moment.

11. Hexomopuie npeonoyxcenusn cooeprcam owiuoky. Haiioume u ucnpasome eé.

Who is this idea belonging to?

That’s ridiculous — I am not believing it!

I’'m sorry, I’m not following what you are saying.

Pardon, I’'m not understanding what you are saying.

This building is getting old — we are planning to pull it down and construct a new one.
Who is driving the black Volvo that is parked outside?

How many chapters is this book containing?

At the moment I am having all the details of this case.

. John is being irresponsible though normally he is a reliable person.

10. I’m thinking we owe them an apology.

© o N A~ LDNRE

12. Buibepume nooxooaugyro 2nazoavHyro gpopmy.

1. T write / am writing in response to your advertisement in the Milford Times.

2. 1 am furious as they never reply / are never replying to my e-mails.

3. Normally many items cost / are costing much less in duty-free shops.

4. David is speaking / speaks on another line. He will call you back.

He speaks / is speaking three languages.

5. We produce / are producing a full range of consumer electronics, from TVs to cameras.
6. What a mess! What is going on / goes on?

7. Most of the time we correspond / are corresponding via e-mails.

8. I often get / am often getting junk e-mail from companies I haven’t heard of.

11



9. I delete / am deleting my junk e-mail/spam about once a month.

10. We deliver / are delivering the equipment that you’ve ordered within two days.

We deliver / are delivering the equipment within two days.

11. Banks make/ are making decisions about loans depending on a customer’s income.
The Bank makes/ is making a decision about a loan depending on his income.

12. Currently our R&D department develops / is developing a new computer model.
R&D departments develop / are developing new products.

13. Bvibepume nooxoosuiyio 2nazonvhyio gpopmy: Present Simple
unu Present Continuous.

Obpasey:: Where you (go) to? — Where are you going t0?

Two passengers on board the plane to St. Petersburg are talking about their visit to the trade fair.

1. A: What you (do)?
B: 1 (work) as a civil engineer for Strabag.
2. A: What this company (produce)?
B: It’s a construction company which (design) and (construct)

residential and industrial buildings across Europe.

3. A: I know it’s an Austrian company. you (come) from Austria?
B: Actually, at the moment I (come) from Austria, but in fact, [ am Swiss,
I (come) from Switzerland.

4. A: you (attend) the trade fair held by Peter Expo this week?
B: Yes, I . L always (try) to attend fairs and exhibitions held in

St. Petersburg. Especially during the so-called White Nights period.

5 A: you (mean) Midnight Sun period?
B: Exactly, but White Nights (sound) more romantic.
6. A: you (speak) Russian?
B: Just what you (call) ‘survival’ Russian.
7. A: What hotel you (stay) at?
B: At the Astoria. [ always (book) there when I (come) to St. Petersburg.
8. A: What a coincidence! I (stay) at the Astoria too. I (like) ser-
vice there.
B: So I. Many new hotels (not / justify) their 5-star status,
it but does.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK

Hydroelectricity

Integrated task to Unit 1. Read the text Hydroelectricity, watch the video, comple-
menting the text, twice using subtitles, if necessary, and compare the content of both. Then an-
swer the questions below and write the answers to these questions in the essay of 250-300

words.

@ HYDROPOWER &

B g0l

Hydropower 101

VIDEO Hydropower
https://www.youtube.com/watch?v=g8HmRLCgDAI

Answer the following questions:

1) How do the text and the video correlate? What do they have in common? What is
different?

2) What are two main types of hydroelectricity production? Describe how they work.
3) What are the benefits of hydropower?

4) What are the main concerns with hydropower?
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https://www.youtube.com/watch?v=q8HmRLCgDAI

Unit 2. History of Hydroelectricity
Helpful vocabulary

Read the new words and make up 5 sentences of your own

To couple — coenunsTh, cBs3bBaTh, demand — morpebHOCTH, cripoc, to eclipse — 3a-
TMUTh, arc lamp - gyrosas yammna, flood control - ©Oopsba ¢ HaBOJHECHHUSIMH,
federally owned — maxomsmieecs B denepanbHoii cooctBennoctr, funding — domn, kamu-
tai, output — wmomrHOCTh, Ipou3BoaUTENLHOCTE,  The U.S. Army Corps of Engineers —
AMepHKaHCKUI KOPITYC BOCHHBIX MHKEHEPOB, recognize — mnpusHaBaTh, tO Setup -
co3nmaBath, t0O SUrpass — MpeBOCXOIUTh, MpeBbIIaTh, throughout — Ha Bcem mpotske-
uum, coal — yroms; plenty — wuzobunue, slide rule — norapudmuueckas nuHEHKa,
punched card - mepdokapra,  on site — Ha miouia ke ( HA MecTe)

1. Ilepeseoume mexkcm u peuwiume, AGAAMCA U 6EPHLIMU OAHHbBIE YHIBEPIHCOCHUSL.
Oocyoume codeprcanue mekcma 6 napax.

Hydropower was used by people many centuries ago.

2. The first hydroelectric power scheme was invented by American scientist William
Armstrong.

3. Upto nowadays the greatest number of hydroelectric power stations in the world
are located in the USA.

4. In the 20" century some companies constructed hydroelectric power stations in
mountains.

Hydropower is sometimes referred to as white coal because of its ecological safety.
Nowadays the biggest Dam is located in China.

The U.S. Army corpus was recognized as the premier federal flood control agency.

S AN

In the early 20" century about 1 million people visited exhibition of hydropower in
France.

9. The more hydropower stations were built, the more additional functions of a dam
were developed.

10. The first hydroelectric power station was built near Niagara Falls.

Hydropower has been used since ancient times to grind flour and perform other tasks. By
the late 19th century, the electrical generator had been developed and could now be coupled with
hydraulics. The growing demand for the Industrial Revolution would drive development as well.
In 1878 the world's first hydroelectric power scheme was developed at Cragside in Northumber-
land, England by William Armstrong. It was used to power a single arc lamp in his art gallery.
The old Schoelkopf Power Station No. 1 near Niagara Falls in the U.S. side began to produce
electricity in 1881. The first Edison hydroelectric power station, the Vulcan Street Plant, began
operating September 30, 1882, in Appleton, Wisconsin, with an output of about 12.5 kilowatts.
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By 1886 there were 45 hydroelectric power stations in the U.S. and Canada. By 1889 there were
200 in the U.S. alone.

At the beginning of the 20th century, many small hydroelectric power stations were being
constructed by commercial companies in mountains. Grenoble, France held the International Ex-
hibition of Hydropower and Tourism with over one million visitors. By 1920 as 40% of the pow-
er produced in the United States was hydroelectric, the Federal Power Act was enacted into law.
As the power stations became larger, their associated dams developed additional purposes to in-
clude flood control, irrigation and navigation. Federal funding became necessary for large-scale
development and federally owned corporations, such as the Tennessee Valley Authority (1933)
were set up. Additionally, the Bureau of Reclamation which had begun a series of western U.S.
irrigation projects in the early 20th century was now constructing large hydroelectric projects
such as the 1928 Hoover Dam. The U.S. Army Corps of Engineers was also involved in hydroe-
lectric development, completing the Bonneville Dam in 1937 and being recognized by the Flood
Control Act of 1936 as the premier federal flood control agency.

Hydroelectric power stations continued to become larger throughout the 20th century. Hy-
dropower was referred to as white coal for its power and plenty. Hoover Dam's initial 1,345 MW
power station was the world's largest hydroelectric power station in 1936; it was eclipsed by the
6809 MW Grand Coulee Dam in 1942. The Itaipu Dam opened in 1984 in South America as the
largest, producing 14,000 MW but was surpassed in 2008 by the Three Gorges Dam in China at
22,500 MW. Hydroelectricity would eventually supply some countries, including Norway, Dem-
ocratic Republic of the Congo, Paraguay and Brazil, with over 85% of their electricity. The
United States currently has over 2,000 hydroelectric power stations that supply 6.4% of its total
electrical production output, which is 49% of its renewable electricity.

Fifty years ago, working practices were very different from those today. Design generally
involved hand calculations with slide rules, design charts and seven figure log tables. Drawings
were done by hand, and there were no scientific pocket calculators. Computers were the size of
rooms and had to be fed by punched cards. The UK still worked in imperial units. Written com-
munications were by letter and sometimes by telex. There were no faxes or emails, and of course
no mobile phones. Design decisions often had to be made on site.

Over 50 years there have been many changes in working methods and advances in the var-
ious fields which together constitute dam engineering.

2. Haiioume ¢ mexcme 12 nap cunonumos.
1. provide 2. persist 3.multitude 4. decree 5. king-size 6. antique
7.trade 8. production 9. tie together 10.Send 11. strength 12. outshine

3. Haiioume coomeéemcmeusn medxicoy cnosamu 6 zpynnax A u B

A 1. development 2. connect 3. perform 4. design 5. company 6. dam
7. supplementary 8. eventually 9. surpass 10. necessary 11. supply 12. total

B a) sketch b) additional  ¢) growth d) afford e) levee f) essential
g) entire  h) couple 1) excel j)ultimately K) fellowship |) execute
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4. Obpasyiime cywiecmeumesibHbvle OM OAHHBIX 211A207106. B Hekomopbix cayuasx 603-
MOIHCHO 084 CyuecmeumenbHulX (Oelicmeue u oesameis).

Example: construct —construction — constructor

begin—... - ... continue — ... develop—... — ... enact — ...
include — ... involve — ... make — ... open—...— ...
operate —... — ... produce-... -

5. A. Ilepeseoume cnedyroujue cnosocouemanusi.

1. Hydroelectric power scheme 2. Flood control, irrigation and navigation
3. Large-scale development 4. seven figure log tables 5. electrical production output
6. the premier federal flood control agency 7. western U.S. irrigation projects

b. Ilepeseoume cnedyrouwjue ci060couemanusn u UCnOaAb3yiume NPUHYUNR HOMUHAM UG-
HOUl ampudymueHoil yenouKu 013 001bulell 1aKOHUYHOCHU.

1. With an output of about 12.5 kilowatts 2. Federal power act 3. Working practices
4. Drawings done by hand 5. imperial units still used in he UK 6. Growing demand for the
industrial Revolution

Confusables

6. Boibepume nooxoosauee cnoeo.
Water pollution

Nowadays the high 1) of industry leads the inevitable 2) of the envi-
ronment all over the world. First of all, it has a negative 3) on the hydrosphere be-
cause, anyway, waste falls into a reservoir or goes into the ground water 4)  it. The prob-
lem of water pollution is a global one. So, it 5) complicates the ways of its solution,
because different countries have to 6) in solving such problems. However, there are
some problems connected with such cooperation. For example, the Mediterranean Sea is the 7)

polluted sea in the world, perhaps, because 22 different countries have their coastlines
in the Mediterranean Sea. The 8) problem is observed with the Atlantic Ocean. A huge
9) of countries using it for the transportation of goods. Besides, oil tankers sometimes
release thick oil 10) causing pollution and endangering sealife. There have also been a
number of major accidents on oil offshore rigs. It should be
11) that industry also has a negative effect on the hydrosphere. The common problem
is the pollution of fresh water. People must understand that polluted drinking water is not only
12) for people’s health and the environment, but also causes 13) problems,
because its purification requires a lot of money. In this 14) , it is necessary to say a few
words about Lake Baikal. It is the largest natural 15) of fresh water. We must do every-
thing to keep this lake pure.
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1 A growth B development C evolution
2 A pollution B soiling C dirtying

3 A influence B effect C impact

4 A pollute B pollution C polluting
5 A much B noticeably C considerably
6 A cooperate B organise C work

7 A much B most C more

8 A similar B same C alike

9 A amount B number C quantity
10 A splits B spots C spills

11  Asaid B observed C mentioned
12 A dangerous B risky C unsafe

13 Aeconomical B profitable C economic
14 Arrelation B respect C aspect

15 A vessel B reservoir C pool

Word Families

7. 3anonnume npoodensvt OAHHBIMU C10BAMU.

a) electric b) electricity  c¢) electrical
f) pollution g) pollutants h) polluted

d) developed
1) dump

e) development
J) dumping

1) The development of
made by William Gilbert.

started with the great discovery of this power source

2) If people from
to take it for granted.

countries do not have problems with water, they do not have

3) The supply of clean water is getting less every day because of its useless consump-
tion and

4) The start of the industry began in 1881 when the first power station in the
world was constructed at Godalming in England.

5) Air can be deposited on land and water, sometimes at great distance from
their original sources.

6) There is no sea, which is not used as a

7) But what is the ? From the scientific point of view, it is a particular set
of physical phenomena which is characterized by the presence and the distinctive flow of
charge.

8) Fish and shellfish harvested from waters may be unsafe to eat.

9) Many seas are used for indusrial waste..

10) of new types of turbines is the responsibility of hydraulic engineers.
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Phrasal VVerbs

8. Bcmasvme coomeemcmeyouiue nocienozu:
back, off, on, out(2), over(2), up (3)

1. The discovery of electricity as a source of energy dates _to the late 17" century.

2. The government does not want people to find __ about the level of air pollution in
their city.

3. We have to keep ___ with the delivery schedule.

4. We are planning to set __ a branch of our company in Siberia in the nearest future.

5. The lecture was called  and students went to the nearest cafe.

6. Fortunately, we got ___ the problem in time of the project submission.

7. You should sort that problem  as quickly as you can.

8. I wonder who's going to be sent ___ to our subsidiary next month..

9. It annoyed me that the deputy manager just went ___ talking on trivial things.

10. There is a tradition in Russia — to pick __ garbage and collect old leaves in spring

to make lawns clean.

Linking Words: yet, since

9. Ilepesedume cnedyroujue npeodaoxceHus:
1. Dam have been used since ancient times to confine river flow and irrigate farming lands
2. Scientists have not yet come up with the explanation why many physical laws hold.

3. Descartes came up with celebrated, yet ultimately unsuccessful vortex theory of the so-
lar system.

4. Yet for all this progress in the early 18" century, no one knew just what an element was
— and no one had thought to connect them with atoms in any way.

5-6. It is perfectly possible to imagine a universe in which mathematical equations have
nothing to do with the workings of nature. Yet the marvelous thing is that they do. Better yet, it
seems to have held good since the beginning of time.

7. The table had gaps, but Mendeleyev predicted that these gaps would be filled by ele-
ments yet to be discovered.

8. Newer ways of generating electricity, for example, the use of wind power do not pollute
the atmosphere, but they also do not yet produce enough electricity for the needs of a modern
city.

9. With a dam and reservoir it is also a flexible source of electricity since the amount pro-
duced by the station can be changed up or down very quickly to adapt to changing energy de-
mands.
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Grammar: Present Perfect unu Present Perfect Continuous.

Present Perfect Simple o6b14H0 ynoTpeo.asiercs c:

For She’s taught German here for over five years.

Since Mr Gray has taught French here since 2006.

Just We’ve just done this exercise.

Already We’ve already done this exercise.

Yet We haven’t checked the answers yet.

Ever Have you ever had guitar lessons?

Never I’ve never understood why they give us so much worked.

It’s the first time It’s the first time we’ve watched a video in class.

Present Perfect Simple ne ymotpebisiercs, ecii TOYHO yKa3aHO BPEMsS COBEPIICHUS JCH-
crBus. B Takux cimydasx ynorpeOisiercs Past Simple.

Present Perfect Simple ucnone3yercs B ToM cityyae, Korjia BaKeH pe3ybTar, a He BpeMs
COBEpLIEHHUS AECHCTBUS.

Present Perfect Continuous o6bI14HO ynoTpedJisieTcsi c:

For I’ve been learning English for over three years.
Since He’s been learning Chinese since 2004.
Just I’ve just been reading the school newspaper.

Present Perfect Continuous ymorpe0sieTcst Uit OIMcaHus AeHCTBHIA, KOTOPBIC HAYaIUCh
B TIPOIIIOM H MTPOAOJDKAIOTCS B HACTOSIIEE BpEMsl JINOO 3aBEPIIMIINCH K MOMEHTY PEUH.

3anonnume npooenvt 2nazonamu 6 Present Perfect unu Present Perfect Continuous.

A: Are Jane and Steve still in negotiation room? They 1. (discus) the terms of the
contract for an hour now.

B: Yes, they 2. (go) over the figures for more than an hour.

A: _ you___ 3.(do) a lot of training this year?

B:1 4. (train) six times a week all year.

A: What  they 5. (write) since three o'clock?

B: They 6. (write) an article for the scientific journal.
A:____you___ 7. (hear) from Melisa recently?

B: No,she 8. (go) to China for a seminar and ___(not come back) yet.
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A:Howlong  MrJohn 9. (speak) with the customer?
B: He __ 10. (do) it for more than an hour now.

A: How long __ you ___11. (travel) around the country?
B: I 12.(travel) for two weeks.

11. Hexomopuie npeonoycenusn cooepycam ouiuoky. Haiioume u ucnpasome eé.

1. Molly has been receiving her exam results from refreshment course. She is very

happy.

2. I'have already finished my quarterly report.

3. Luckily, our customers haven’ t complained about our the price rise.

4. Ttis the first time I have been on a business trip to India. I never done this before.

5. Billy is calling our Dutch counterparts. This is the third time he phones them this
evening.

6. I have looking for these documents since last Saturday.

7. Thave been to this conference. It was attended by many outstanding scientists.

8. I have been wanting this to do it all my life.

12. Boibepume nooxooawyro 2nazonvHuyio popmy.

1. I think I’ve heard/ been hearing that information nbefore.

2. They haven’t arrived/ been arriving yet, but they should be here soon.

3. You’ve written/been writing that e-mail for over an hour. How long is it going to take
you?

4. Have you talked/been talking on the phone for an hour?

5. The CEO has already invited/been inviting the delegation to dinner.

6. I’ve read/been reading an interview with the head of the investigation commission, but
I haven’t finished yet.

7. Have the boys done /been doing computer simulations since the morning?

13. Boibepume nooxooauiyio 2nazonvHuyto gopmy: Present Perfect unu Present Per-
fect Continuous.

1. A: What (you/do) recently?
B: Well (I/study) for my PHD exam.
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. A: How long (you/write) your PHD thesis?

B: For three years already. (I/make) a lot of experiments as well.
. A: How many chapters (you/write) so far?
B: 2 chapters! And (I/already/do) some computer simulations.
A (you/work) hard recently?
B: Very! Basically, (I/just/sit) at my desk for the past three weeks and

(I/not/go) out at all.

A ('you /ever/meet) professor Smith?
B: Yes, (we/meet) recently on the Ice Congress.

A you ( finish ) on this task?
B: (we/work) on this task for 50 minutes.

A (I not have) a cup of coffee since morning. (It/be) so busy today.
B: Same problems. (I/write) so many letters today for my boss. I need a rest.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK

History of Hydroelectricity

Integrated task to Unit 2. Read the text History of Hydroelectricity, watch the video
complementing the text, twice using subtitles, if necessary, and compare the content of both.

Then answer the questions below and write the answers to these questions in the essay of 250-

300 words.

World's First Hydro-Electric Dam (Debdon Dam)

VIDEO: World's First Hydro-Electric Dam
https://www.youtube.com/watch?v=J6rA-EmZh_U

Answer the following questions:

1. How do the text and the video correlate? What do they have in common? What is differ-
ent?

2. During the Medieval and early modern periods water wheels played an important role in
many economic activities. Can you give examples of the industries which relied on water power
in those pre-industrial days?

3. Who was Lord Armstrong? Why do you think contemporaries called his country house
the “palace of a modern magician”?

4. What is Cragside best known for?

5. How do you understand the metaphor “white coal” based on your knowledge about en-
ergy sources? Do you think the metaphor is relevant for today’s world? If no, could you suggest
an alternative metaphor to describe hydroelectricity?

6. Why do you think during the 1920s Americans supported the idea of public ownership
of utilities, particularly hydroelectric power facilities?
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Unit 3. Hydraulics

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Dissipating the energy — pacceuBanue sHeprum, Stilling basin — orcroiinblii pesepyap,
slab — mnura, stainless steel liner — kopmyc u3 HepkaBeromieii cranu, Slit-laden — 3a6u-
THI WIOM,  Super-saturation — mepenaceimenue, spillway chute — 3arBop BogocOpoca,
debris — obaomku, mycop, concrete — Geron, tolerance — momyck, ycroiuuBocts, Sluic-
ing — copoc, to seal — repmerusmpoBath, 30KYHOpPHUTH; joint — creik, plunge pool -
KOBIII, TOrpyKHOM pe3epByap, downstream flow — Buu3 mo teyenuto, deflector — orpa-
karenb, Qorge — ymense, dam crest — rpebens mamObr, basin — Gacceiin, design
head - pacuérnsiit Hanop, high-head — mosepxnoctabiir, computational fluid dynamic
(CFD) — sBeruncinuTenpHas TuApoadHamuka, — proceedings — Ttpymsl,  Civil engineer —
umkenep-crpoutensb, high-head chute — Breicokonamophsiii ObicTpoTOK,tUNNEl spillway —
TYHHEJBHBIH BomocOpoc, air trough — BO3IyHIHBIN KapMaH

1. Ilepeseoume mexcm u pewiume, A6JAA0OMCA U 6EPHBIMU OaHHble ymeepicoenusn. Qo-
cyoume cooepiricanue meKcma é napax.

Cavitation can be highly destroying for stilling basins.

Slit-laden flows lead to lifting up of heavy slabs of a dam.

Cavitation damage isn’t a severe threat now.

High tolerance of concrete surface finish is able to solve the problem of cavitation.
Well-sealed wall joint is the substantial part of hydraulic performance of spillway
Tekezi dam in Ethiopia was partly demolished by massive downstream flows
Several thousand fish were dead in the result of super-saturation with flow gases
Fish also suffered seriously in Site C dam in Canada

Hydraulic brake is one of essential innovations of last years

10 Roberts Crest Splitter was designed to lower dam crest vibration.

0PN AW

Having established the size of flood, it is then necessary to be able to dissipate its energy
before releasing it into the river downstream. In the 1960s, designing a stilling basin for dissipat-
ing the energy of flood releases was straightforward. Many standard arrangements were devel-
oped in various countries, with many following the United States Bureau of Reclamation prac-
tice as encapsulated through publications such as the “Design of Small Dams”.

But then things started to go wrong. Cavitation partly demolished the teeth in the stilling
basins on some of the Pit river dams, USA. At Tarbela dam in Pakistan, slabs weighing more
than 800 tonnes were lifted out of position by pressure differentials. The same happened at the
Nezahualcoyotl dam in Mexico. Ball-mill action by circulating debris ground down the surfaces
of the stilling basins at a number of dams the USA, such as Libby, Dvorsak and Kinzua. Forty
years of sluicing silt-laden flows led to the erosion and virtual loss of the 40 mm-thick stainless
steel liners to the deep sluices at Roseires dam in Sudan. The unplanned erosion of the plunge
pools downstream of the two Tarbela spillway chutes in Pakistan led repair costs of approxi-
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mately US$ 200 million. In most cases the problems were the effects of scale Arrangements that
worked well on small models were extrapolated up to design heads, velocities and forces beyond
those which the construction materials or systems could resist. In 1982 the author studied the
prototype histories of more than 300 hydraulic energy dissipaters from a number of countries.
The resulting paper, published in the Proceedings of the UK Institution of Civil Engineers, in-
cluded a design chart on the preferred use of the different types. This has appeared in a number
of textbooks, although in many others the standardized solutions developed in the 1950s are still
all too often repeated without qualification.

At the same time, cavitation damage was proving to be a problem on a number of high-
head chutes and large tunnel spillways. Again the problem was one of scale. High velocity flows
were vaporizing at irregularities and the subsequent high-intensity bubble collapses were literally
excavating the concrete. The solution came in the form of attention to concrete surface finish tol-
erances, and also air troughs which have now been embraced by many designers almost to the
point of over-use.

But the challenges and need for innovation continue. Old solutions to minimizing flood
rise using labyrinth weirs have resurfaced in the form of piano key or PK weirs. Failures of the
Ulley and Boltby stepped masonry spillway chutes in the UK led to research funded by the UK
Environment Agency which has provided a far better understanding of their hydraulic perfor-
mance, and especially the vulnerability of poorly sealed wall joints.

Massive downstream flow deflectors have been used to focus gated outflows into narrow
downstream gorges, such as at the 185 m-high Tekezi dam in Ethiopia. A multi-jet arrangement
for the Dasu dam in Pakistan achieved a similar outcome. In other cases, dam crest vibration has
been induced by the instability of crest overflows. This in turn has been linked to a sympathetic
acoustic resonance between the overflowing sheet and the trapped air pocket beneath it. It is still
an issue solved more by trial and error than design prediction.

When the massive Yacyreta dam on the border of Argentina and Paraguay discharged one
of its first major floods in 1994, several thousand fish were killed by the super-saturation of the
flow with dissolved gases in the deep stilling basins. When the air came out of solution in fish, in
the shallows downstream, they got severe bends and died. In recent years the author worked with
BC hydro advising on ways to avoid this at the Site C dam in Canada. Here low flows will be
directed only to the upper surface of the water in the downstream stilling basin. This avoids div-
ing jets and hence the problems at Yacyreta. The interesting thing about the Site C modification
is that it also produced a better hydraulic performance in the basin at probable maximum flows,
and so represents a modification that should be considered on all simple stilling basins.

Vortex drop shafts, hydraulic brakes and orifices to control large tunnel flows are all inno-
vations that have emerged in recent years, and which are expanding the ranges of options availa-
ble to hydraulic engineers. Another innovation worth mentioning is the Roberts Crest Splitter. If
the arrangement had been developed in the USA it would almost certainly now be a universally
adopted and standard solution for dissipating energy from high-head overflows; but it was devel-
oped by Col Roberts in South Africa. Awareness and usage is, however, spreading and is likely
to continue. The author has been involved in the successful use of the arrangement on major
dams in South Africa, Sri Lanka and at the Wadi Daygah dam in Oman.

What of the future? Here the solution almost certainly hinges on one thing: the increased use
of computational fluid dynamic (CFD) modelling. The models are, in many cases, currently still
best used in conjunction with physical models, but the ability to model changes quickly, and also
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to model fluid dynamics at full prototype scale, including air entrainment, will increasingly make
the use of CFD modelling a fundamental part of any major design. In fact this is already happen-
ing. The writer would expect this to develop still further with CFD becoming the definitive way
of producing the most economic arrangements in future, and in a way that will also ensure safe
and secure operation.

2. Haiioume 6 mexcme 12 nap cunonumoe.

1. flow 2.epitomize 3. destroy 4. factual 5. generalize 6. proficiency
7. cover 8. variability 9. amendment 10.spread 11.link 12. position
3. Haiioume coomeemcmeusn mexcoy cioeamu 6 zpynnax A u B

A 1l.releasing 2. downstream 3. dissipating 4. arrangements 5. ifted 6. literally
7. challenge 8. narrow 9. modification 10. innovation 11.conjunction 12. secure

B a) problem b) current  c) inventiveness d) safe e) connection f) lever
up @) word forword h) scattering j)deal i) limited 1) change K) output

4. Ilepegedume cnogocouemanus:

flood energy dissipating large tunnel spillways
high-intensity bubble collapses narrow downstream gorges
better hydraulic performance sympathetic acoustic resonance
prototype scale focus gated outflows

5. Ob6pasyiume cywecmeumenvHnovle om OAHHBIX 21a20106. B nHexomopuix cayuasx 603-
MOXCHO 08a CyuiecmeumesibHulX (Oeiicmeue u 0esameis).

extrapolate — ... —... encapsulate —... —... involve —...—
produce — ...—... dissipate — ...—... represent — ...
adopt — ...— emerge— ... excavate — ...—... expect — ...—

Confusables
6. 3anoanume npoodenvt Hauboee NOOXOOAWMUMU CTI08AMU

Hydropower
Hydropower or water power is power (1) from energy of falling or fast running
water, which may be (2)__ for useful purposes. Since ancient times, hydropower from many
kinds of (3)____ has been used as a renewable energy source for (4)__ of various mechanical
devices, such as gristmills, dock cranes. In the late 19" century, hydropower became a source for
(5)___ electricity. Since the early 20™ century, the term has been used almost exclusively in
conjunction with the modern (6) __ of hydroelectric power. International institutions such as
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the World Bank view hydropower (7) for economic development without adding substantial
(8) of carbon to the atmosphere, but dams can have (9) negative social and envi-
ronmental (10) .

1. A. Derived B. Produced C. Obtained

2. A. Utilized B. Harnessed C. Used

3. A. Watermills B. Irrigators C. Waterwheels
4. A. Performance B. Action C. Operation

5. A. Production B. Generating C. Manufacturing
6. A. Modification B. Development C. Innovation

7. A. As ameans B. In a way C. In terms

8. A. Amount B. Number C. Quantity

9. A. Severe B. Significant C. Substantial

10. A. Impacts B. Affects C. Issues

Word families
7. 3anonnume npoo6envt 6 NPEONOHCEHUAX NPUBEOCHHBIMU HUMCE CI06AMU:

a. Construct b. Constructive c. Construction d. Tolerate e. Tolerant f. Toleration

g. Tolerance h. Subsequent 1. Sequence j. Subsequently

1. Both meetings of the committee were , substantive and forward-looking.

2. These villages are included in comprehensive plansto __ satellite water systems.

3. Such work includes subdivision, road and basic infrastructure development.

4, and respect for people who have their own beliefs are necessary to preserve
an enlightened world.

5. Modern societies cannot and should not _ extremism and violence.

6. This coating is highly to water and sun exposure.

7. Salt may be defined as an inherent ability of plants to withstand the effects of
high salt concentrations.

8. Two staff members were immediately suspended, one of whom was reinstated.

9. Companies may download the supplier registration package for electronic
submission.

10. The information carried by DNA is held inthe  of pieces of DNA called genes

11. Inorderto dam large groups of residents are tom be moved.

Phrasal verbs

8. Hcnonw3yiime caeoyoujue nocuenozu 8 npedioHceHusX:
around, across, away, by, out, off , up (4)

1. Failing to tackle the deficit would be throwing ___ an opportunity

2. Governments should in this regard build the capacity to enforce these regulations.
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Frankly speaking, I have never come____ such a situation.

Banca di Romaset ___ on-line banking service with Telecom Italia.
He went to the bank to take_a loan for a new apartment last week
Here are some figures to back ___my point of view.

It’s great having you in the team. I don’t know how we’d get without you.

® N »n kW

We need to carry a proper evaluation of the new control system on our plant.
9. Water power in various forms has been around for centuaries.He urged donors to step

their efforts to send aid to Somalia.

Linking Words: once

9.1lepesedume cnedyroujue nPedI0HCeHUA C AH2TIUIICKO20 HA PYCCKUIL A3bIK

1. Once water power was used mostly in mills to grind wheat and rye.

2. Nuclear energy is the cheapest way to make electricity, once the costs of building the
nuclear power station are taken away.

3. Once a hydroelectric complex is constructed, the project produces no direct waste, and
in many cases, has a considerably lower output level of greenhouse gases than fossil fuel pow-
ered energy plants.

4. Once geological surveillance is carried out the dam designing is normally started.

5. Once in a while, “a new paradigm” — a revolutionary new model — is put forward,
which offers a dramatically changed view of the underlying reality

6. Science is littered with the remains of theories that were once perceived as beautiful but
turned out to be wrong.

7. Once Galileo directed his telescope at heavens he saw at once the Moon was not a per-
fect sphere it was supposed to be, but had mountains, valleys, cliffs, and maybe even seas.

8. Scientists began mathematically to wind back the clock of the expanding universe, and
they realized that, although it is now big, it once must have been very small.

Grammar: Past tenses

Past Simple, Past Continuous, Past Perfect

Past Simple Past Continuous Past Perfect
Usage Past action Past action Past action before
another past action
Differences | Simple Progressive (specific | Completed action in
time period) the past + another

action/span of time
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Signal
words

Yesterday, in 1989, last|From 2 till 5, for 2 | Before, by
week, 2 days ago hours, whole day, while

Form

Regular: Infinitive+ed Was/were Had+past participle

3" column
Irregular:2™ column of the | +Infinitive+ing ( )

irregular forms table

10. Ilocmasvme 2nazon 6 ckookax 6 npasuivHoe epemsa: Past Simple or Past Continuous

AR

7.

When the explosion happened, hundreds of people  (pass) through the airport.

When I heard the phone ring, I (stop) writing to answer it.

Amy  (read), so she didn’t see me walking past.

We  (decide) to leave the beach because it is an important part of the recreation area.
The Industrial Revolution  (attract) many people from the country to the city.

Sorry I couldn’t call you immediate , because I (‘have) a meeting.

While she (explain) her proposal the head of the department (inter-

rupt) her.

8.
9.

Jessica ( find) the missing file while she (clear) the file cabinet.
The government (create) the national park to protect local wildlife.

10. By the time we (arrive), the chairman (go) through the agenda..

11. Hexomopwie npeodnorcenusn cooepiricam ouiudKy 6 UCHOIb308AHUU 6PEMEHU.
Haitoume u ucnpasome ee.

1.

supply.

7.
8.
9.

= NV N VOIS

Had you meet last July while you were both backpacking around Europe?

Rick should know about the meeting because I told him about it yesterday.

I had no idea you were such a good chess player.

We had done everything we had to do by five, so we had decided to go out for a coffee.
This company had been established in 1889.

. The project was having two objectives: to irrigate farming lands and provide water

The company began activities in the area of civil construction back in the 1970s.
In the next two decades they made a number of merges and equisitions.
The company took a controlling stake in a major international corporation.

10. They put the Hubble Space Telescope into orbit around the Earth in 1990.

12. Bvibepume nooxoosugyio ¢popmy 2nazona.

1.

When I saw/was seeing Marty, he was chatting to someone outside the bank.

2. Jason wasn’t interested in the film because he already saw/had already seen.

(8]

dent.

NS w e

. I was shocked because it was the first time [ heard/had heard the details of the acci-

The dog played/was playing in the mud, so he was absolutely filthy.

-Did I wake you up? -No, I didn’t sleep/wasn’t sleeping.

They built/had built this dam before this area was developed.

She opened the bag and took/had taken out what looked like a hand-held computer.
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8. Although there was no reasons to doubt the figures I was ringing/rang the accountant
to check.

9. The scientists had conducted/conducted an experiment to prove their theory.

10. Twas trying/tried to fix the instrument yesterday, but I’'m not done with the repairs yet.

13. Bvioepume nooxoosugyio ¢hopmy 2nazona 6 60npPOCUMENIbHOM RPEOIOHCEHUU

1. you (chat) to Matt at midnight last night?

2. the ancient Egyptians _ (have) more advanced technology than other civiliza-
tions?

3. you (enjoy) your visit to the Science Museum last summer?

4.  Thomas Edison  (invent) a number of things that changed everyday life by
the time of his death?

5. Democritus _____ (talk) that matter is composed of indivisible atoms?

6. Archimedes __ (discover) the laws of behavior of floating bodies?

7. you (have) your computer long before it broke down?

8. you (write) e-mails all yesterday morning?

9. What concept __ Kelvin ____ (introduce)?

10. What  Sonyand Philips  (invent) in the early 1980s?

14. Bvioepume nooxooaugyio ghopmy 2nazona: Present simple, Past Simple, Past Perfect.
Pangea

Pangaea (be) a single landmass, made up of all present day continents, which as scien-
tists believe (exist) between 300 and 200 million years ago. The Panthalassa Ocean (cover) the
rest of the earth.

This ancient supercontinent under plate tectonic action (split up ) and (form) two land-
masses — Gondwanaland in the south and Laurasia in the north. In turn, these, too, (divide) to
form our modern continents. These then slowly (drift) to their present position.

Stratigraphic and fossil evidence (suggest) that the hypothetical southern hemisphere su-
percontinent, Gondwanaland, formed after Pangaea’s splitting (comprise) what is now Antarcti-
ca, Australia, India, South America and other smaller units. Later, it (break up) into several
continents.

Laurasia, the ancient northern hemisphere supercontinent, (consist) of present Europe,
North America and North Asia. German meteorologist Alfred Wegener first (propose) the ex-
istence of the supercontinents in 1912.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK
Hydraulics

Integrated task to Unit 3. Read the text Hydraulics, watch the video, complementing
the text, twice using subtitles, if necessary, and compare the content of both. Then answer the

questions below and write the answers to these questions in the essay of 250-300 words.

PP ) 0427344

How Dams Work (Hydro Dams)

VIDEO How dams work
https://www.youtube.com/watch?v=ztM6tL6 LtFs&t=4s

Answer the following questions:

1. How do the text and the video correlate? What do they have in common?
What is different?

2. What are the advantages of hydroelectric dams? (name at least 2)

3. What are the disadvantages? (name at least 2)

4. Where does mechanical energy from turbine runners go to?
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Unit 4. Concrete and Masonry Dams

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Concrete and masonry dams — OeroHHBIC U KameHHbIe IoTHHBL, alkali aggregate reac-
tion (AAR) — B3auMoO€iCTBHE IIEIOYHOM COCTAB/ISAIONICH IIEMEHTa U 3aIOJHUTEIISI OETOHA,
serviceability — skcruryarammonnas nagexunoctb, SWelling of the concrete — nadbyxanue Ge-
TOHa, jamming — 3aeaanue, 3aKIMHUBaHuKE, roller compaction — ykareiBanume, reinforced
concrete — xene3oberon, faced symmetrical hard fill dams (FSHD) — oGnuiioBanHbIC
HachIHBIC 1aMObI,  S-dug material — umeromuiicst mox pykoit marepuan, rebar — apmary-
pa, stiff soil —xectkas mouBa, concrete slab — 6eron mmrta, to seal — repmerusupo-
Bath, Spillway — rumapocmus, grouted rockfill — wmacemka, Rock-Filled Concrete
(RFC) — Getonnas HackimHas namba, chute — ckar, xeno0, dissipate — paccenBatb, apor-
ize — ucnapsaThes, decommissioning — BBIBEJCHHUE U3 CTPOS

1. Ilepeseoume mexcm u pewiume, A6AAIOMCA U 6EPHLIMU OAHHbBIE YMEEPIHCOEHUA.
Oocyoume codeprcanue mekcma 6 napax.

1. The alkali aggregate reaction has a great impact on cement dams.

2. Changing in dam geometry and concrete intumescences are not crucial factors in dam
carrying capacity.

3. A major improvement of the economics of concrete was using waterproofing mixes.

4. High paste and dry lean mixes are similar mixtures.

5. Faced symmetrical hard fill dams are prepared with reliable, climate-resilient technolo-
gy.

6. The UK innovation grouting technique was used for constructing about 80 dams.

7. Rock-Filled Concrete technique is characterized by bad heating indicators.

8. In term of multiple arch masonry dams the labour seems to be cost-effective in Africa.

9. There is a difference between Faced symmetrical hard fill dam’s and a 50 m-high con-
crete gravity dam’s pressure rate.

10. It is likely that in future there will be used more complex concrete mixtures in dam
construction.

One of the most significant phenomena affecting concrete at dams in the past 50 years has
been the effect of alkali aggregate reaction (AAR). Generally the issue is not serious and in-
volves a slow, gradual swelling of the concrete. Problems emerge when the swelling or expan-
sion is significant, when the geometry of the dam leads to structural cracking and/or when the
tolerances on mechanical parts such as gates, are lost leading to jamming and seizure. Some ma-
jor dams, such as Kariba and Cahora Bassa, have been affected, along with many others world-
wide. One dam in the UK, Maentwrog in North Wales, has been replaced as a result of AAR and
it is possible that over the next 50 years some others around the world will also come to the end
of their useful life. However, in most cases the next 50 years will see the serviceability of such
dams being maintained through careful monitoring and management.
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Perhaps the largest ‘revolution’ for concrete dams over the last 50 years has related to con-
crete placement. The economics of concrete dams was significantly improved by the use of roller
compaction, to the extent that for any new, mass concrete dam, roller compacted concrete (RCC)
is now the default option. To date more than 700 dams of this type have been completed world-
wide. There are still some differences in approach between high paste and dry lean mixes, but
even these are becoming less. Specific techniques have developed to the extent that many, such
as the Chinese, will vibrate reinforcement into the RCC, effectively producing reinforced con-
crete around internal spaces and on surfaces where rebar is required.

More recently still, roller compaction techniques have been used to develop faced symmet-
rical hard fill dams (FSHD). This form of construction comprises cement stabilized as-dug mate-
rial into a trapezoidal shape which is then faced upstream for waterproofing. It is a simple and
robust technique with good seismic characteristics and the structures can be safely overtopped.
The method is also suitable for stiff soil foundations, and not only rock.

The author designed one of the first of these, the Can-Asujan dam in the Philippines. Both
Japanese and Chinese engineers have now standardized the technique in their own ways, and an
ICOLD Bulletin on these techniques is under preparation. Most examples are sealed upstream,
using a slip-formed, reinforced concrete slab but more recently the Filiatrinos FSH dam in
Greece was completed and sealed upstream, using just a geomembrane.

Perhaps the very latest innovation is the Chinese use of grouted rockfill to form mass con-
crete dams or Rock- Filled Concrete (RFC), as the technique is termed in China. Something
similar was attempted in the UK in the 1950s, called ‘Colcrete’, but the results were variable.
The Chinese approach comprises placing 300 mm or more of rockfill in shutters and effectively
grouting it using a small diameter aggregate, super-plasticized concrete. So far about 80 dams
have either been completed or are under construction using this technique. The structures feature
particularly good thermal characteristics with net temperature rises on hydration of the order of
only 5 to 8 " C, as the hydration heat of the cement paste is absorbed into the rockfill. Interlock
and shear transfer between layers is excellent.

In parts of Africa, multiple arch masonry dams suit the availability of low-cost labour, and
when combined with modem finite element analyses, are proving to be a very cost effective op-
tion. The way forward in the future may be governed more by simplicity as a way of driving
down costs and also not over-specifying. For example, a 50 m-high concrete gravity dam will
develop foundation stresses in the order of 1 MPa. A similar FSHD will produce only 0,5 MPa.
Implied concrete cube strengths of either are only in the order of 5 MPa and certainly in the case
of the FSHD this does not change much under earthquake. Clearly such low stresses do not re-
quire conventional concrete or even hard rock foundation. Perverse as it may seem, the future
may see a return to much weaker and simpler mixes as being all that is needed and with minimal
associated Qa/Qe, requirements. This may also be advantageous in a future where decommis-
sioning also has to be addressed as part of lifecycle design.

2. Haiioume ¢ mexcme 10 nap cunonumos.

1. bloat 2. operationality 3. compression 4. fortify 5. pour 6.blend 7. adhesion 8. hift
9. conforming 10. retirement
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3. Haiioume coomeemcmeus meixncoy cnoeamu 6 zpynnax A u B.

A. 1. expansion 2. maintain 3. compaction 4. comprise 5. rise 6. surface 7. construction
8. conventional 9. lifecycle

B. a) support, keep up b) building c) increase d) facade, exterior €) standard f)spread,
g) process h) sealing j) include

4. Obpazyiime cyuwiecmeumenbHvle OmM OAHHBIX 21A207108. B nexomopuvix ciyyasax 603-
MOIHCHO 084 CyuecmeumenvHuix (Oelicmeue u 0esameis).

maintain — maintenance reinforce — absorb —
emerge — improve — require —
lead — compact — comprise —

5. Ilepesedume cneoyrowue cio6ocouemanusn.

A. 1. gradual swelling, 2. structural cracking, 3. concrete placement, 4. default option, 5. high
paste, 6. internal spaces, 7. robust technique, 8. hydration heat, 9. shear transfer, 10. simpler
mixes

F. 1. mass concrete dam 2. roller compaction techniques 3. faced symmetrical hard fill dams
(FSHD). 4. net temperature raises thermal characteristics 5. cement paste hydration heat
6. modem finite element analyses 7. 50 m-high concrete gravity dam 8. concrete cube strengths
9. alkali aggregate reaction 10. Rock- Filled Concrete (RFC)

Confusables

6. Boibepume nooxoosauwee cnoeo.
Raw Materials for Dams

Concrete itself is made of cement, water, and materials collectively called aggregate that
consist of sand or (1) __ . Cement has unique properties that must be considered in selecting
the cement, designing the dam, and timing construction. (2) of cement and water caus-
es a chemical (3) that makes concrete hard but that also (4) __ heat. This causes a
distinct rise in the temperature inside a mass of concrete, and, when the concrete begins to cool,
it shrinks and cracks, potentially causing leaks. To limit these (5) _ , concrete can be (6)

when the air temperature is low, low-heat cement can be used, and water can be circulated
through pipes in the concrete. (7) , the concrete has to be placed in shallow lifts (i.e.,
only a few feet or meters are added at a time) and in narrow blocks; then it has to be allowed to
cure (8) __ aspecified minimum time so the heat (9) . Depending on the design of
the dam, engineers will choose the concrete mix (including the cement and type of aggregate)
very carefully; a thin arch dam is designed with a different concrete mix than a (10)
gravity dam.
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1. Astone B gravel C rock

2. A formula B mixture C mixing

3. A protection B reaction C recreation
4. A releases B realises C relates

5. A affects B profits C effects

6. A placed B misplaced C implaced

7. A However B Furthermore C Despite

8. A down B over Cup

9. A dissipates B disappear C disconnect
10. A large B massive C broad-based

Word Families
7. 3anonnume npobensvt OAHHBIMU CTIOBAMU.

a) placeability b) misplace c) emplaced d) placing e) replacement f) replacer g) displaced
h) implacable i) placate i) displacement

1. Fly ash has been commonly used as cement material.

2. The innovate system of Slat can help livestock producers quickly and easily
substitute worn cement slats.

3. It is required to obtain a high-quality sulfur concrete for mixture

4. A section of a concrete dam within forms or contained between upstream and
downstream forms and adjacent sections of the dam is a block.

5. The committee faces opposition on the issue of using limestone aggregates.
6. Despite the circumstances, there was no cause to the blocks.

7. The concept of is related to the effort needed to compact the mix in a given vol-
ume.

8. Concrete slabs were because of the structure deformation.
9. It is worth to board of directors because of the upcoming transaction.

10. During dam construction massive water should be provided additional out-
lets.
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Phrasal Verbs

8. Bcmasbme coomeemcmayroujue nocienou.
about, down(2), on, through with, up(4), off, apart

1. They have shut  water and electricity throughout the city’s neighbourhoods.
2. The resources were used___ for maintenance of engineering structures.

3. The light has to be turned  during the manufacturing process on the work site.
4. The economic crisis has brought  lower prices for the materials.

5. The worker was fired because of looking on rules and negligence in equipment
maintenance.

6. The total equipment expenses added to 500000 dollars.

7. In order to ascertain the reason for the breakage they need to take a fuel injector.

8. The company has to get all construction and assembling works on time.

9. A lot of houses there were put by construction firms under the government pro-
gramme.

10. The installation was broken because of the weather impact.

Confusables

10.Bwvioepeme nooxooauiee Cj1060.
Floods and flood control

River floods are one of the worst __ (1). of mankind. In 1887, when the Hwang Ho
____(2), around 900, 000 people lost their lives. In 1970, 200,000 people died in Eastern Paki-
stan when a cyclone struck the Ganges delta. Clearly the development of ways to control and
contain floods must be a (3) of man.

Often floods are caused by usually rapid (4) of winter snows; the river, unable to
hold the increased (5) of water, bursts its banks. Heavy rainfall may have a simi-
lar (6). Coastal flooding may result from exceptionally high tide combined with onshore
winds, or, of course, from a tsunami.

River floods can be forestalled by (7) deepening and broadening river channels or
by the construction of suitably  (8) dams. Artificial levees may also be built (in nature, lev-
ees occur as a result of sediment____ (9) while the river is in flood; they take the form of built-
up banks). _ (10) planted on uplands helps to reduce surface runoff.

Flood control can create new problems to_ (11) the old ones. In Egypt the Aswan
Dam has halted the once regular flooding of the Nile, thus robbing farming landsofa __ (12)
annual deposit of silt. But flood control made possible the civilizations of ancient Mesopotamia
and plays a vital role in modern water conservation.
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1. a)adversary b) opponents C) enemies
2. a)overflew b) flow c) outflew
3. a) occupation b) preoccupation C) concerns
4. a) thawing b) warming ) melt

5. a) size b) volume C) quantity
6. a) affectation b) affect c) effect

7. a) artificial b) artful €) man-made
8. a) placed b) situated C) positioned
9. a) deposited b) disposed c) displaced
10. a) Vegetate b) Vegetation C) Vegetable
11. a) displace b) misplace c) replace
12.a) valuable b) available C) precious

Linking Words:
as/ since/ for/because/because of/due to/ owing to/in spite of/despite

10. Ilepeseoume cnedyrougue npeonoxcenusn

1. It's because of chemical reactions that human beings reproduce, digest, grow, heal, and
think.

2. People are concerned about the increase in the building of hydroelectric dams, because
it may cause potential displacement of indigenous people.

3. Microeconomic performance was set back in 2000 and 2001 mainly owing to the severe
floods.

4. Developing countries should not be prevented from industrializing due to environmental
concerns.

5. In spite of the obvious constraints, the distribution of construction materials to the gov-
ernorates has been observed to be efficient.

6. Despite those measures, much still remained to be done to reverse the ongoing destruc-
tion of natural resources.

7. Regardless these complexities, concrete progress was made at different levels of the
three tiers of government.

8. The risk of destroying environment clearly still remains, in spite of national protection.
measures.

Grammar: Future Tenses
11. Choose the correct verb form.
1. We will be moving/will have moved to our new premise in August.
2. We will be moving/will have moved to our new premise by August.
3. What time does /will your train leave?

4. Don’t forget to turn off the lights before you leave/will leave.
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5. We will not send the spare parts until we’ve received/will receive the payment.
6. We will repay/will have repaid the bank loan by December.

7. Unless they are/will be more reasonable we’ll break off the negotiations.

8. Our visitors are due to arrive/to be arriving at 10 a.m.

9. I'm afraid I will arrive/will have arrived a bit late.

10. I can’t talk now. I am/will be about to leave for the airport.

11. I’ve been working for about three hours. Shall/Will we break for coffee?

12. I wonder when he gets/will get used to our requirements.

12. Write a letter on Anticipating Problems using expressions:

I hope/hopefully, 1expect, I’m afraid, |wonder, | don’tthink, I doubt;
In case, if you wish/choose/intend... let me know (in advance);

I would like to remind that...

The first one is done for you.

Conference preparation. Anticipating Problems

A Research Institute of Solar Energy is planning a big international conference. The organ-
izing committee is analyzing the list of things that might go wrong during the event.

Discuss the action plan in case of emergencies and arising problems.

Example: | hope you will take part in the conference to be held in May. I do not think you
will have problems getting a visa. | suppose it is a good idea to check up whether there are some
extra days off due to the national holidays. If there are any, you will have to submit your docu-
ments in advance.

Problems Cause Solution

1. Getting a Russian visa: national holidays in May
2. Delayed arrivals to St. Petersburg: emergency situation
3. Accommodation: shortage of hotels with central location at reasonable price.

4. Catering: welcome buffet, coffee breaks, lunch, special dietary requirements of the
participants.

5. Venue of the conference: provision of shuttle

6. Required equipment: OHPs, whiteboard
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7. Translation: reports to be published in the Proceeding, simultaneous translation
8. Cultural program: sightseeing, theatre

9. ala party: venue, dress code

10. Participant’s kit with a logo:content

11. Participants’ departure: bus schedule, ordering a taxi.

12. Further information: organizing committee

13 . Match the two parts of the sentences.

A B
1. Please take a seat until a) you leave
2.They won’t accept our order unless b) Dr. Repin is ready to see you.
3. Ann wants to speak to you before c) you’ll have left.

4. You won’t see Alex. By the time he arrives | d) we give a bank guarantee.

5. As soon as he comes e) have finished and we can talk.
6. I can’t wait. This time next week f) I’ll ask him to phone you.
7. Sorry about this. In a few moments 1’1l g) the technical staff sort out the problem.

8. Sorry for the delay. We’ll have to wait until | h) I’ll be lying on the beach in Greece.

14. Use the suitable verb form.
PhD Exams

The PhD exams are to be held in June. You may (take) some training courses, either phi-
losophy or English, or both after you (come back) from your summer holidays. There probably
(be) no classes in December when we (be) really very busy preparing end-of- the-year reports.

I would like to get some feedback from you concerning PhD courses as the number of par-
ticipants (be) limited. You need not apply for a place in the refreshment courses unless you
(take) an English or philosophy exam this year. You (have) four hours of English every week. If
your classes (coincide) with public holidays the teacher (cancel) them and (make) it up for you
in May. By May it is expected you (read) 100 pages of technical articles in your field. Make
sure they are written by English-speaking authors, otherwise you (have) problems at the exams.
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The exam (proceed) as follows: while the examiner (listen) to the first examinee, the other ap-
plicants (have) time to get ready with their texts.

15. Use the suitable verb form.
Professional Development

The Human Resources Manager of a large company is explaining/explains (1) the ap-
praisal system to a group of new employees. “Your appraisal interviews will be taking/take (2)
place in March. During February your line managers will have collected/will collect (3) all the
information they need from you. And by the time you will meet/meet (4) for an interview, they
will be producing/will have produced (5) all the checkpoints to discuss.

In the interview you are discussing/are going to discuss (6) your performance during the
past year and any issues relating to your future needs, such as training. By the end of the inter-
view I hope that you and your line managers will be agreeing/will have agreed (7) upon your
personal objectives for next year, both in terms of your tasks within the project and your personal
development. Of course there is some flexibility in the deadlines in case something happens/will
happen (8) that we can’t predict.

The company is going to offer/ will be offering (9) a choice of courses in August before
the work will get/gets (10) really busy in September.The next time we will meet/meet (11) will
be October. By that time your courses you Will be finishing/will have finished (12) and I will
expect some feedback from you on your training.

Unless you have/will have (13) any questions I say that will do for today. I will also ap-
preciate if you e-mail/will e-mail (14) your suggestions about your training courses as soon as
you have made up/will have made up (15) your mind.”

Grammar: Noun Attribute

16. Ilepenuwiume npeonorcenusn u usmenune nooUepKHymole C1060COYEMAnUs HA
cnosocouemanus muna Noun Compound

Oobpasey: A. Concrete is among the most used materials for construction around the world.

B. Concrete is among the most used construction materials around the world.

1. A. Damming has been an important practice in engineering sphere for thousands of years.

B. Damming has been an important for thousands of years

2. A. Concrete is an agglomerate of stone and paste with cement.

B. Concrete is an agglomerate of stone and

3. A. The dam wall itself blocks migrations of fish, which in some cases and with some species
completely separate spawning habitats from rearing habitats.

B. The dam wall itself blocks , which in some cases and with some spe-
cies completely separate spawning habitats from rearing habitats.
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4. A. Concrete precast in_factories is also “green” and can contribute to LEED certification in
part because it uses local materials that are in abundant supply.

B. is also “green” and can contribute to LEED certification in part because it uses
local materials that are in abundant supply.

5. A. Changing in climate is one of some reasons of destroying dams

B. is one of some reasons of destroying dams

6. A. Dams are built to block the flow of water, creating a reservoir behind the dam that can be
used for control of flood.

B. Dams are built to block the flow of water, creating a reservoir behind the dam that can be
used for

7. A. As a technology of building, precast concrete offers a wide variety of details and finish
options.

B. As a , precast concrete offers a wide variety of details and finish op-
tions.

8.  A. Thin veneer which is made of brick has a three to six percent absorption rate.

B. Thin has a three to six percent absorption rate.

16. Hexomopute npeodnoxcenusn cooeprcam owuoxky. Haiioume u ucnpagovme ee.

1. Gravitation dams are so named because they are held to the ground by gravity — they
weigh a lot, and are typically made from concrete or stone.

2. Factory fabrication allows precise, all-weather manufacture and finishing, which offers a
quality advantage in concrete building construction.

3. Such building materials are also favored by general contractors and construction manag-
ers who work in precast concrete.

4. We now know that we cannot predict water levels and required reservoired capacity
based on historical data.

5. Most reservoirs, especially those in the tropics, are significant contributors to green-
house gasal emissions.

6. You can buy a bag of cement from your local hardwaric store

7. The result is a structure where the traces of the timber moulds of its concrete give it the
feeling of an unusually exalted wooden shack.

8. Such constructions, despite being made of a masonryl form, are required to be coated
with a special combination.

9. They used equipment in order to make many tonnes of concrete into mineral origami.

10. He takes a concreting sheet and drops it like a pocket handkerchief between two rec-
tangular blocks.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASKS

Concrete and masonry dams

Integrated task to Unit 4. Read the text Concrete and masonry dams, watch the video
complementing the text, twice using subtitles, if necessary, and compare the content of both.
Then answer the questions below and write the answers to these questions in the essay of 250-

300 words.

. P\
¥ L

PR ot 104 deve - F
m- ,,_-JJ:.-J' 176 day Juﬂ-

Dam - Teesta Low Dam Stage IV

VIDEO RCC Dam - Teesta Low Dam Stage 1V

https://www.youtube.com/watch?v=EBG3CiY7LAI

Answer the following questions:

1. How do the text and the video correlate? What do they have in common? What is dif-
ferent?

2. What was the biggest problem and the biggest challenge in constructing this Dam on
Teesta River in India?

3. How was the process of this dam constructing organized?

4. What is the future of the RCC technologies in constructing dams?
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Unit 5. Embankment Dams

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Embankment dam — 3emisiHast miotnHa, KaMeHHO-HAOpOCHAs IJIOTHHA, HaropHast namb6a; slip
circle analysis — ananu3 ckonbssmiero kpyra; earthfill (dams) — semustabie mmotunsr; severe
settlement — cunpnas ycanka;  concrete faced rockfill dam (CFRD) — nackinubie 1amObI ¢
oeronnbiM mokpeiTHeM; finite boundary methods - meron xoneunsix rpanwmi; —internally
sheared clays — ruuHBI ¢ BHYTpEHHHM CIBHTOM;  €vent trees — mpuYHuHHO-CIICICTBCHHAS
cxeMa coObITHIf;  retain — coxpansarth, yaepskuBath; reinforced concrete slab — xeneso-
OeronHsbIi O10K; tremendous advance — orpomuslii mporpece; embankment — naGepexHas;
grouting technique — wmerox HambiBanusi; feedback systems — cucremsr oOpatHoit cBsi3u; de-
gree of compaction — crerneHp yaoTHEHHUSI

1. Ilepeseoume mexcm u pewiume, A6AAIOMCA U 6EPHLIMU OAHHbBIE YMEEPIHCOEHUA.
Oocyoume codeprcanue mekcma 6 napax.

1. Many new developments in science and technology have led to the construction of ever
higher and more elaborate embankments dams.

2. The Mangla dam was one of the first in the UK to be analysed using slip circle analysis.

3. The Mangla dam was raised by another 100 m.

4. The design of the filters between the cores and shells of such dams was built on empiri-
cal relationships.

5. While the results may be represented to two decimal places, in fact engineers mostly
can approximate to a general order of magnitude.

6. Early rockfill dams used to be subject to severe settlement as a result of heavy rain.

7. The dam weight, valley shape, the type of rock and the number of movement joints in
the slabs are found to determine the condition of the dam.

8. Earth sciences have made great breakthroughs in the last 50 years.

9. Rockfill dams with central concrete core walls don’t have have a safety record as good
as CFRDs.

10. In the future monitoring and control may be done distantly.

A number of things have come together over the years which have favoured the construc-
tion of embankment dams. They have included the continued development and understanding of
soil mechanics as a science, the widespread availability of computers, appropriate software for
complex analysis and the development of large, heavy earthmoving machinery. These have led
to the construction of ever higher and more elaborate embankments. One especially notable
achievement was the 147 m-high Mangla dam in Pakistan. This dam was one of the first in the
UK to be analysed using slip circle analysis, something which is now routine. It was also the first
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https://www.multitran.com/m.exe?s=%D0%B7%D0%B5%D0%BC%D0%BB%D1%8F%D0%BD%D0%B0%D1%8F+%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0&l1=2&l2=1
https://www.multitran.com/m.exe?s=%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE-%D0%BD%D0%B0%D0%B1%D1%80%D0%BE%D1%81%D0%BD%D0%B0%D1%8F+%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0&l1=2&l2=1

to have its design dominated by considerations of internally sheared clays. From 1997 to 2007,
the dam was raised by another 10 m.

Mangla and its neighbour Tarbela were both classic earthfill dams built of, and on, some
materials that were potentially highly credible. The design of the filters between the cores and
shells of such dams had long been built on empirical relationships. While safety factors could be
calculated for slip circle failures and for mechanical performance in general of these dams, no
similar safety factors could be identified for internal erosion, although this was one of the main
causes of earth dam failure. In recent years this has been addressed by applying event trees and
statistical risk assessments to the individual events themselves.

There are now internal erosion toolbox systems and also new ICOLD guidelines. These
have represented a big step forward, but even now individual probabilities have to be assessed
hugely based on guesswork, albeit experienced guesswork using carefully crafted guidance doc-
uments. While the results may be represented to two decimal places, one is really only likely to
be able to approximate to a general order of magnitude. Risk assessments are now being increas-
ingly applied to many aspects of dam engineering, although similar cautions apply. Points which
appear on ‘ALARP’ diagrams should perhaps be more realistically represented as vaguely shad-
ed zones.

Perhaps the most major embankment dam development in the past 50 years has been that
of the concrete faced rockfill dam (CFRD). Early rockfill dams suffered from severe settlement.
This became especially apparent when one such rockfill dam in the USA slumped by several me-
tres during construction as a result of heavy rain. Sluicing rockfill into position became the norm,
until it was largely replaced by controlled compaction in layers, using heavy plant. These dams
are sealed with upstream membranes, and eventually the use of a thin reinforced concrete slab
became the norm. Confidence grew when the 110 m-high Cethana dam was completed in Tas-
mania in 1971, which doubled the height of previous CFRDs.

Nowadays, especially when rockfill is plentiful and core material is not, the CFRD is the
favoured choice of dam and many of these structures now extend to around 200 m in height.
However, with increased confidence also came over-confidence. Leakage along the plinth joint
became a common problem, and then several high dams such as Mohalc in Lesotho, Tians-
henggioa in China and Barra Grande and Campos Novos in Brazil, all constructed with basalt
aggregate, featured serious face slab failures. The problem was traced to a combination of dam
height, valley shape, the type of rock and a reduction in the number of movement joints in the
slabs. Lessons were learned and, in particular, more movement joints have now been re-
introduced in the slabs and with both internal and external seals. It is interesting that rockfill
dams with central concrete core walls have a statistically much better safety record than CFRDs,
or indeed any other type of dam, although these have largely fallen out of fashion.

Advances in earth sciences generally have also been notable in the last 50 years. One ex-
ample of this has been the tremendous advance in the understanding of rock mechanics brought
about by the work of Evert Hoek and others, and the use of techniques such as finite boundary
methods, non-linear analyses and programmes such as FLAC and RockLab. There have been
similar advances in foundation treatment, such as the advent of GIN grouting techniques, colloi-
dal mixers and new options for improved, stable, grout mixes.

So what of the future? In the case of earth embankments, soil properties are still accessed
based on a whole range of empirical indices and tests, which have been developed over the
years. Perhaps it will be possible at some point to redefine and derive the properties of most soils

43



just from the soil chemistry and a few basic geometric parameters. When it comes to construc-
tion, compaction of soils on site can now be monitored by feedback systems into the cabs telling
drivers when the required degree of compaction has been achieved. There is no longer a need to
define an arbitrary number of passes. In fact, the driver no longer needs to be in the cab. Remote
control of driverless construction machinery is now established and used. We are moving to-
wards a time when the complete construction of an embankment could perhaps be pre-
programmed and automated much in way that assembly factories work, with site staff required
principally to monitor and maintain the plant. Nowadays the monitoring and control does not
even have to be done in the same country. All this is possible now, and while not the norm, it
could be so 50 years ahead.

2. Haiioume 6 mexcme 8 nap cuHOHUMO08

1. Main 2. Hugely 3. Around 4. Introduced 5. Constructed
6. Advances 7.Heavy 8. Same

3. Haitoume coomeemcmeusn medxcoy cnoeamu 6 zpynnax A u B
A. 1) development 2) availability 3) notable 4) otentially 5) ealistically 6) previous
7) settlement 8) apparent 9) indeed 10) property

B. a) remarkable b) accessibility c) growth d) former e) perhaps f) reliably
g) community h) obvious i)infac j) feature

4. Oopazynume cywecmeumenbhvle Om OAHHBIX 2714207108. B nexomopuix cayuasax 603-
MOXCHO 08a cyuiecmeumenbHvlx (Oelicmeue u oesameJn)
elaborate-elaboration-elaborator

combine —...—..., settle —...— ..., construct— ... — ...,
aggregate — ... — ..., reduce — ... —..., introduce —... —...,
advent— ... —..., develop—... -

5. A. Ilepesedume cnedyrouiue cio60couemanus.

widespread availability of computers
internally sheared clays

major embankment dam development
finite boundary methods

serious face slab failures

M e

B. Ilpeoopa3zyiime cnedyrwoujue cnoeocouemanus ¢ HOMUHAMUGLIE AmMPUOYmMUBHDbLE Ue-
NOUKU CO2NIACHO MOO€elU U nepegeoume ux:

Causes of earth dam failure — earth dam failure causes — npruarHBI COOEB 3EMJISTHBIX 1aMO

1. an arbitrary number of passes
2. understanding of rock mechanics

44



3. the properties of most soils

4. remote control of driverless construction

6. a whole range of empirical indices and tests
7. appropriate software for complex analysis

Confusables

6. Boioepume nooxoosauiee cioeo.

Soils

Within a river valley a cross-section of soils may be available. The valley 1)...... , Where
less leaching has occurred, can 2)....... soils with a higher proportion of clay. The more heavily
leached areas can provide amounts of sands, gravels and or silts. The streambed 3)......... should
be a source for silts, sands and gravels, the 4)... being useful for drains and concrete work. Of
great economic importance is the need to find such materials 5)......... to the dam site,
6)eeiiiinnnns within the reservoir area, and in large enough quantities to justify their 7)..... Avoid
complete removal of impervious materials, as 8)......... of more permeable layers beneath could
lead to seepage problems in later years, 9) ....... when under pressure of several metres of water.
Investigation of proposed areas is a necessary feature of any dam 10).... This is carried out us-
ing auger holes, soil pits, boreholes and utilizing existing features such as wells and animal bur-
rows to gain an extensive knowledge of the area.

1. A)aside b) sides C) sites

2. A) provoke b) provide C) promote

3. A) proper b) property c) properly
4. A) latter b) later c) litter

5. A) clothes b) close c) closed

6. A) principally b) previously c) preferably
7. A) removal b) replacement c) extraction
8. A) exposure b) explosion c) explode

9. A) specially b) specifically c) especially
10. A) survey b) surveillance c) survival

7. 3anonnume npoodenvt OAHHBIMU CIOGAMU.

Word Families

a) assume

b)assumed c) assumption

d) consume

f) consuming  g) consumption h) presumed j) presumption

e) consumer

i) resumed
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1. It might be refreshing to a new attitude towards science and religion — to let them
go their separate ways.

2. In scientific studies , reasoning and estimations are normally complemented by
evidence from controlled experiments.

3. During the Big Bang the singularity heavenly dimensions, space beyond con-
ception.

4. Guinea pigs, or cavies, are almost never used for vivisection these days, but Peruvians
an estimated 65 million of them each year.

5. A lot of spin-offs in space research resulted in new products.

6. Three Rs of the green technology and waste management include reduction of all types
of

7. The of innocence implies that a person is not considered guilty unless proved to
be so.

8. Back when computers first came on the scene, scientists and sci-fi writers alike
that they would soon be put to work as the electronic brains of household robots. It did not work
out that way though.

9-10. “Challenger” exploded in midair a few seconds after having been launched, 8
members of its crew. The flights much later were with the redesigned engine.

Phrasal Verbs

8. Bcmaevme coomeemcmeyrwouiue nocienozu:
away, down (2), in, , off (2), on (2) up

1-2. Fill ... the form, please and put ... all the details of the case.
3. The music is too loud. Could you turn .... the volume, please?
4. Quick, get ... the bus or you will have to walk home.

5. Turn .... the lights when you go to bed.

6. Do you mind if I switch ... the TV? I’d like to watch the news.
7. The dinner was ruined. I had to throw it .......

8-9. When you enter the house, take ... your shoes and put ... your slippers.

10. If you do not know this word, you can look it ... in a dictionary.

Linking words: neither...nor/ either...or/ both...and
9. Ilepeseoume cnedyrouiue npeonoxiceHus.

1) All things I really like to do are either immoral, illegal or fattening.  (A. Woolcott)

2) It is the goodness of god that in our country we have those three unspeakably precious
things: the freedom of speech, the freedom of conscience, and the prudence never to practice ei-
ther of them. (M. Twain)
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3) Learned conversation is either the affectation of the ignorant or the profession of the
mentally unemployed. (Oscar Wilde)

4) All science is either physics or stamp collection. )Lord Rutherford)

5) Science and technology are simply two different responses to the forces of nature and
progress in either can be the source of progress in the other.

6) Darwin neither rested on his authority nor permitted himself to react angrily to attacks
from the forces of religious fundamentalists. ‘We are confessedly ignorant; nor do we know how
ignorant we are,” he wrote.

7) Einstein’s relativity played a key role in both the ‘Big Bang’ and Black Boles theory..

8) Matter and energy can be viewed as both particles and waves, even though particles
and waves have mutually exclusive properties.

9) The rediscovery of ancient learning by Arabs certainly provided a launch pad. But it
needed something from outside science to propel science into orbit: something neither the
Greeks, nor the Arabs, nor the Chinese had. That something was the right technology.

10) Newton and Einstein have much in common: both are the greatest scientists ever lived

and both experienced an extremely fruitful creative period known as annus mirabilis.

Grammar: Participle

Tenses Active Passive
Indefinite 1 giving being given
Indefinite 11 given
Perfect having given having been given
DOyHKIUH NIPUYACTUSA
Oo6cTosATENLCTBO
Bun JlelicTBUTEILHBII 3aJ10T CrpagarebHbIi 32J10T
Hecosepmen- | While interviewing Ann the man- | While being interviewed Ann was
HbIH ager asked a lot of questions. IIposo- | asked a lot of questions. Kozda ¢ An-
051 unmepevio ¢ AHHOU, MeHedxcep | HOU NPOBOOUNU UHMEPSLIO, ell 3a0a-
3a0asan et MHO20 BONPOCOS. 8a1U MHO20 80NPOCOB.
CoBepueH- Having interviewed Ann the man- | Having been interviewed Ann filled
HBII ager wrote a report. [Iposeoss unmep- | the form. Ilocre moco, kax c wet
6b10 ¢ AHHOIl, MeHeddcep HAnucal | nposenu uHmepsvro, AHHa 3anoIHuNd
omuém. ONaHK.
Omnpenenenne
HecoBep- The lab assistant checking the data | The data being checked by the lab
IIeHHbIi fills the table. Jlabopanm, nposeps- | assistant will be entered into the ta-

Iowull OaHHble, BHOCUM UX 8 mabu-
uy.

ble. /lanuvie, nposepsiemvie nabdo-
panmom, byoym eHocumcs 8 maoiu-

uy.
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Bun JlelicTBUTEILHBII 3aJ10T CrpanarebHbIi 32J10T

CoBep- - The data checked by the lab assis-
HIEHHbIH tant are entered into the table. /[Jan-
Hble, NpoBepeHHble NAOOPAHMOM,
BHOCAMCS 8 madIuyy.

The lab assistant who had checked the data entered them into the table. Jlabopanm, npose-
puemuii OanHvle, 6HEC UX 8 MAOIUYY .

The data to be checked by the lab assistant are entered into the table. Jaunvie, komopuie 6y-
Oym npoeepaAmvCa 1a60PAHmMoM, 6HOCAMCS 6 MAOIULY.

He3aBucumplii npuyactHbiil 00opot (HITO)

He3aBucumblii mpUyacTHBIM 000POT OTAENSAETCSA OT IVIABHOM YacTW MPEJIOKEHHsS 3aris-
toii. Eciiu HITO B Hawane npenioxeHus, TO OH NePEeBOAUTCS 00CTOSITEILCTBEHHBIM MTPUIATOY-
HBIM IIPEUIOKEHUEM C COIO3AMU MaK Kak, nocie mozo Kax, koz2oa, ecau u 1p. Ecaun HITO nocne
3aITOM, TO OH IEPEBOAUTCS CAaMOCTOSITEIBHBIM IIPEMJIOKEHUEM C COIO3aMU d, U, HpUUeM.
Hanpuwmep:

The data checked, the lab assistant entered them into the table. ITocie kak danmnvie 6vi-
Jlu BPOBeEPEeHdl, 1adopanm GHEC ux 6 maobauyy.

We checked the equipment, with our assistants helping us. MsI npoBepuin 06opynoBa-
HHUC, MPUY€M Halll aCCUCTCHTHI HaAM ITOMOTaJIn.

10. Buvioepume npuuacmue /11, svipasicarougee oyenky unu cocmosnnue.
1. The task is very complicated but interesting. It is challenging/ challenged.
. Power supply failed during my experiment. [ was frustrating/ frustrated.
. I’ve lost the point and can’t follow the explanation. I am confusing/ confused.
. The food store falsified the validity dates on some cans. It is disgusting/ disgusted.

. I was carried away by this book. I am fascinating/ fascinated.

. John told very funny jokes at the party. I was amusing/ amused.

2

3

4

5

6. His habit of speaking so loudly gets on my nerves. It is irritating/ irritated.

7

8. I can’t find the answer and have no clue to this problem. It is puzzling /puzzled.
9

. We heard a loud explosion in the lab. Everyone was scaring/ scared.

10. I met my teacher at the night club. It was embarrassing/ embarrassed for both of us.
11. Ynompeoume npuuacmue 1/11.

Glaciers are large masses of ice surviving/survived (1) for many years. Glaciers form
wherever conditions are such that annual precipitation of snow, sleet and hail is greater than the
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amount losing/lost (2) through evaporation or otherwise. Glaciers can slide causing/caused (3)
considerable damage.

Ice age is any period of glaciation occurring/occurred(4) in the earth’s history, but partic-
ularly that in the Pleistocene epoch, immediately preceding preceded (5) historic times. For-
merly there were thought to have been only three or four glacial advances, but research conduct-
ing/ conducted (6) recently has shown about 20 major incidents. The generally accept-
ing/accepted (7) term Ice age was first used by bonanist Karl Schimper in 1837.

A hurricane is a revolving storm originating /originated (8) at latitudes between 5 and 29
degrees north or south of the equator. Tsunami are ocean waves generating /generated (9) by
vertical movement of the sea floor resulting/resulted (10) from earthquakes or volcanic activity.
In contrast to Tsunami, tornado is an extremely violent revolving/revolved (11) storm with
swirling, funnel-shaping/shaped (12) clouds, causing/ caused (13) by a rising/risen (14) col-
umn of warm air propelling/propelled (15) by strong wind.

12. Packpoiitme ckooku, ynompeoue npuuacmue /11,

1. One of the most acute problems is changes to the atmosphere ( lead) to the greenhouse
effect, thus (make) most climates warmer. It has already affected several areas of the world with
unusual weather (cause) droughts and severe storms.

2. Fossil fuel such as oil and coal (extract) from the Earth cannot last forever, so using
other forms of energy (include) wind, sun, water, and sea waves would preserve our planet.

3. Gasses (pollute) the atmosphere are produced too quickly to be cleared away naturally
by rain, winds or plantlife.

4. These harmful gases (refer) to as greenhouse gases are mostly emitted by vehicles and
factories (burn) fossil fuels

5. Some of them are caught by rain clouds and fall as acid rain (damage) the environment.

6. (Accumulate) amounts of carbon dioxide form a cover over the earth (keep) warmth of
the Sun close to the earth’s surface.

7. Deforestation primarily (cause) by cutting down rainforests resulted in (increase)
amounts of carbon dioxide.

13. Ilepeseoume na pycckuii a3vik, 00pawias 6HUMAHUE HA NPUYACHUA HACMOAULE20
8pemeHU.

1. Having been built of concrete, the house was always cold in winter.

2. Realizing the environmental damage that dams have caused perhaps humanity will one
day innovate even further and bring forth the restoration of these natural wildlife ecosystems.

3. Dams occasionally break causing catastrophic damage to communities downstream.
Dams break due to engineering errors, attack or natural disaster.

4. The large building being built in our street is a new research center.

5. Having finished the experiment the students cleaned the laboratory.

6. Having been written long ago, the manuscript was impossible to read.

7. Concrete is a construction material used for foundation walls, concrete slabs, patios, and
many other masonry structures.

8. The sulphates and some of the gypsum dissolve almost instantly, giving rise to a highly
alkaline solution.

9. Many factors impact wildlife survival, including the blockage of migration routes.
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10. Water and cement make a reacting medium, since components of the slag admixture
became reactive when wet.

14. Packpoiime ckobKu, ynompeoue npuuacmue Hacmoauie2o 8peMeHu 6 AKMUuGHOoU u
naccugnoii popme.

1. (To lose) the mobile phone, the student couldn’t remember any phone numbers.

2. When ( reconstruct) the theatre looked more beautiful than before.

3. When (burn), coal produces heat and carbon dioxide.

4. (To show) the wrong direction, the travelers soon lost their way.

5. The question (to discuss) now is very important. .

6. When (to complete) the new building will accommodate 3000 students.

7. (To reject) by recruitment agencies he became self-employed.

8. (To make) the report, Tom left the room.

9. When (to offer) to work abroad, he refused.

10. When (to use) for building purposes, concrete is very important.

15. Ilepesedoume npeonorcenus c He3agucumvim npuuacmuvim oodopomom (HIIO),
6cmaeug HeodXo0uMbvle NO CMBIC/Y CON3HblE C106a TOCIE, KOTJa, MOCKOIbKY U M.N. eclu
HIIO 6 nepeoni yacmu npeonoxcenusn. Cm. npumep nepeeooa ¢ (1). Echu HIIO 6o emopoii
yacmu npeonoNcenus, mo 6Cmagbme cor3vl a, U, IPUIEM, IIPU STOM.

1. The experiment finished, they wrote an article based on their findings.

Iocye oxoHUaHUA SKCIICPUMCHTA OHU HAIIMCAJIXW CTAaThIO IO PE3yJIbTaTaM UCCIICAOBaHUA.

2. Economic justification approved, the dam designing started.

3. Unexpected problems arising during the excavation, the dam construction schedule
had to be changed.

4. The necessary adjustments having been made, the project was finalized.

5. Dams are one of the earliest known man-made structures, with records existing from c
2900 BC of a 15 m-high dam on the Nile.

6. Construction methods were largely empirical, with the first scientifically designed
dam built in France only in 1866.

7. Hydropower is produced in 150 countries, with the Asia-Pacific region generating 33
percent of global hydropower in 2019.

8. The political realities of new reservoirs in western countries, economic limitations in the
third world and the lack of a transmission system in undeveloped areas, result in the possibility
of developing 25% of the remaining potential before 2050, with the bulk of that being in the
Asia Pacific area.

9. China is the largest hydroelectricity producer, with 920 TWh of production in 2013,
representing 16.9 percent of domestic electricity use.

10. The power extracted from the water depends on the volume and on the difference in
height between the source and the water's outflow, this height difference referred to as the
head.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK

Embankment dams

Integrated task to Unit 5. Read the text Embankment dams, watch the video, comple-
menting the text, twice using subtitles, if necessary, and compare the content of both. Then an-
swer the questions below and write the answers to these questions in the essay of 250-300 words.

Embankment dam

P »l o) 0007415

VIDEO Embankment dam

https://www.youtube.com/watch?v=ULPwMghyGLA &t=48s

Answer the following questions:

1. How do the text and the video correlate? What do they have in common?

What is different?

2. What compositions are used in a complex semi-plastic mound to create an embankment dam?
3. Describe the types of embankment dams.

4. What factors can cause an eventual failure of a dam? What measures are usually taken to
avoid them?
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Unit 6. Dam Safety

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Maintenance — o0ciyxuBanue,  risk assessments — omenka pucka, legislation — perymupy-
fomas 0a3a, Seepage rates — ckopocTh mpocaunBanus, 0 impound reservoir — HamoJIHATh
pesepByap, elevation — Beicota,  curvature — m3ru6, flexure — cru6, double curvature
arch dam — mmotuHa ¢ apkoi JBOSIKON KpWMBH3HBL, (rout curtain — reMeHTanMoHHas 3aBeca,
remedial grouting — koppektupyromas nemenranus, foundation crack — tpemmua B pyHa-
MeHTe, Crest — rpebenn, failure event tree — nepeBo coObITHII BOSHUKHOBCHHS HEHCITPABHO-
cru, continuous real time monitoring — HempepbIBHBI KOHTPOJb B pEaibHOM BPEMEHH,
buttress dam — koutpdopcuas tioruna, embedded cells — BcTpoeHHBIE CEHCOPBI

1. Ilepeseoume mexcm u peuwiume, AGAAOMCA U 6EPHLIMU OAHHbBIE YHIBEPHCOCHUSL.
Oocyoume codeprcanue mekcma 6 napax

1. The monitoring of the dam involves consideration of every event occurred.

2. The matter that settles to the bottom of a reservoir is often the reason for seepage in-
creasing.

3. The Wimbleball buttress dam in the UK extremely needed to be grouted.

4. At the time the Dinas dam in Wales had been built the expansion rate was lower.

5. The sequential events in a failure event tree enable to predict the possible failure.

6. In 50 years major dams in the world will not need constant human assistance.

7. Embedded temperature, pressure and strain cells for continuous monitoring fail to be
used by unmanned equipment.

8. The uniqueness and idiosyncrasies of the dam engineer are appropriate when assessing
the dams.

9. According to the author, the dam engineer should employ personal questions consider-
ing the happiness of people while assessing the dams.

10. In the nearest future, the dam safety will comprise a great diversity.

There are numerous aspects of dam safety, but key ones include: maintenance, monitoring,
inspection, risk assessments and legislation. A key aspect of monitoring is interpretation of any
results as they occur, and understanding what they mean in terms of dam behavior. This cannot
be over-emphasized.

It is not uncommon to find dam owners monitoring and filing data, but otherwise doing
nothing with it. In fact such owners are assembling evidence which could be used against them at
a public enquiry should anything go wrong. The whole point of taking instrumentation readings
is to enable them to tell the engineer something about the way the dam is behaving.

In the case of the Victoria dam in Sri Lanka, seepage rates increased rapidly once the reser-
voir had reached a certain elevation on first impounding. This is not unusual in a double curvature
arch dam where the flexure of the dam can cause a localized foundation crack at the upstream heel.
It is why the grout curtain in arch dams is often located centrally rather than upstream. In the case
of Victoria, the seepage decreased as sedimentation started to seal the foundations.
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In the case of the Wimbleball buttress dam in the UK, seepage initially seemed broadly
proportional to the reservoir level, however when plotted with the seepage points joined as a
time-line, a hysteresis effect could be seen with seepage increasing every time reservoir levels
increased and decreased. This indicated that material was being lost, and that the foundation ma-
terials were unstable, leading to an extensive programme of remedial grouting.

A similar hysteresis effect can be seen with the crest length of the Dinas concrete arch dam
in Wales. The dam is affected by AAR in the concrete, and so is expanding. However the length
changes caused by annual temperature changes need to be plotted and compared for the underly-
ing AAR-based expansion changes to be revealed. Recent plots show that overall underlying ex-
pansion rates are now much lower than in the early years after construction.

As mentioned earlier, risk analyses are playing an increasingly important role in assessing
dam safety. We will be likely to see many more changes in future regarding what is accepted as
current best practice; however, all sequential events in a failure event tree will end with one as-
sessing the likelihood of detecting potential failure, followed by another assessing the likelihood of
being able to intervene to prevent it. Clearly the more the certainty of these last two events can be
guaranteed, the more the rest of the event tree will become redundant and the risk of failure vanish-
ingly small. It is also likely that this is where attention to risk is actually, quite correctly, taking us.

There are a number of major dams in the world with continuous real time monitoring of
key failure indicators with links to alarms and telephones to 24 hour monitors. In 50 years this is
likely to become routine for high consequence dams where significant human life or economic
loss would be threatened in the event of a failure. Could yet another step be to make the results
available in real time on the internet, so that interested members of the public could take part and
be reassured, much in the way one can dial in now to many public web cams? Before objections
are raised, the author would ask: why not?

Embedded temperature, pressure and strain cells for continuous monitoring could be cou-
pled to the use of unmanned drones and surveillance cameras, to enable routine regular inspec-
tions even in the remotest of locations.

Monitoring naturally has to be focused on key failure mechanisms which have been identi-
fied, and so also assumes that the dam safety engineer will have sufficient time to review the re-
sults of monitoring and assess what it indicates. Ideally one would also hope that any dam safety
legislation is compatible with that notion, or even that it encourages it. This can be the case, but
is not universally so. There is a case for standardizing many aspects of reservoir engineering, but
this must be coupled with sufficient freedom and flexibility to use the experience and judgement
that dam and reservoir engineers bring, which they have built up during their careers and which
is especially appropriate when assessing dams where each one will have its own uniqueness and
idiosyncrasies.

Experienced judgement can be an indefinable thing, but when inspecting dams and reser-
voirs the author finds that it can be enhanced by three reflective questions:

The inspecting engineer should ask: “If my family was living downstream of this dam
would I be happy?"

If a dilemma emerges which calls for difficult judgement, the engineer might ask himself
what his early senior mentors might have done in similar circumstances.

The last question is, “If a serious incident occurs in future at the reservoir and I am stand-
ing in court in five years’ time giving evidence, could I defend the decisions and recommenda-
tions I have made?”
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So what of the future? Increasing standardization is inevitable, at least in terms of basic
principles, and in 50 years one would hope for an increasing international consensus on what
reservoir safety control should comprise. It is an area where organizations such as ICOLD, major
funders such as the World Bank and some well known professional journals and organizations
already play a valuable role.

2. Haiioume ¢ mexcme 12 nap cunonumoas.

1. deposit; 2 lawmaking; 3 oozing; 4 to fill up; 5 bend; 6 cementation;
7 defectiveness; 8 toenlarge; 9 corrective; 10 indescribable; 11 basin 12 agreement

3. Oopaszyiime cyuiecmeumesibHvle OM OAHHBIX 21A207108. B Hekomopwix cayuasx 603-
MOIHCHO 084 CyuecmeumenvHuix (Oelicmeue u oeameis).

1. to maintain— ... 7. toexpand - ...

2. toinspect- ... 8. to analyze — ...

3. toassess-— ... 9. toindicate — ...

4. tofail - ... 10. to standardize — ...

5. tobehave - ... 11. to interpret — ...

6. tolocate - ... 12. to own —

4. Bcmasbme 6 npeonoxHceHus nooxooauue 1eKcudecKue eOuHuybl U3 mexcma.

—

. Maintenance, monitoring, inspection, risk assessments and legislation are the key points
of ...
The results of the dam monitoring enable to understand the influence in the terms of ....
... helps the engineer to understand how the dam is behaving.
... in arch dams is often located centrally rather than upstream.
The seepage ... when sedimentation seals the foundations.
The loss of material led to an extensive programme of ....
Recent ... show that expansion rates are now much lower than before.
Risk analyses are playing an important role in ... dam safety.
9. All sequential events in ... enable to assess the possibility of detecting potential failure
and being able to intervene to prevent it.
10. The dam engineer can observe the dam behavior 24 hour round with the help of ...

e S e

5. Ilepeseoume npeonorcenus ¢ pycckozo A3vblKa HA AHTUILCKUTL A3bIK.

1. KnroueBbiMH acriekTaMu 0€30MaCHOCTH TUIOTHHBI SIBJISIFOTCSI 00CTy>KMBaHUE, KOHTPOJIb,
IIPOBEPKa, OLIEHKA PUCKa M HOpMaTUBHas 0asza.

2. HcTpyMeHTalIbHBIE TaHHBIE MTO3BOJISIFOT MOHATH MOBEIEHUE MIIOTHHBI.

3. CkopocTb MpocayrBaHUsl PE3KO YBEINYHIACh IIPU [IEPBOM HAIIOJIHEHUH.

4. W3rub mioTHHBI MOXET CTATh IPUYUHON TPEIUHBI OCHOBAHUS.

5. OtnoxeHHne 0caIkOB YMEHBIIAET CKOPOCTh POCAYMBAHUS BOJBI.

6. O6mupHas mporpamma 1Mo KOppEeKTHPYIOIIeH IEMEHTAIIUN MOXKET ObITh €IMHCTBEHHBIM
pereHreM npooIeMsbl.

7. HenaBuue rpaduku MOKa3bpIBAIOT YBEIMUEHUE CKOPOCTH PACILIMPEHHUSL.

8. Omenka 6€30MacHOCTH TUIOTUHBI MOXKET ObITh IPOU3BEIeHA MTPU TOMOIIM aHAUu3a pUC-
KOB.
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9. MBI MOeM OLIEHUTb BEPOSITHOCTh OOHAPYKEHUS BO3MOXKHOTO AedeKTa MpH MOMOLIH
JiepeBa cOObITHI BOSHUKHOBEHUSI HEUCITPABHOCTH.

10. B Hacrosiiiee BpeMsi BO MHOTUX CTpaHaX Y»K€ CYLIECTBYIOT IIJIOTUHBI C HENPEPBIBHBIM
KOHTPOJIEM B pEAJIbHOM BPEMEHHU.

Confusables

6. Boioepume nooxoosauiee cioeo.

What’s the difference between safety and security?

a) Safety / b) Security (1) stands for a) incident / b) accident (2) avoidance, and security
for crime prevention. The best way to explain it is to use an example: if you think of an emer-
gency exit, on the one hand you have the a) safety / b) security (3) aspect. In safety terms you
need to be able to get out of the building at any time, and the door should preferably always be
open. As far as a) safety / b) security (4) — with a focus on building a) prevention / b) protec-
tion (5) — is concerned, this door would ideally not be there at all, so that no-one can get in. The
goals and values of safety and security are in some places contradictory, which is what makes the
subject so intriguing. In the field of classic a) safety / b) security (6), functions are enabled
in potentially dangerous machinery to a) prevent / b) protect (7) people  and the environ-
ment. When it comes to a) safety / b) security (8), however, you’re no longer protecting
people from machines — in fact it’s quite the reverse: You have to a) prevent/ b) protect (9) the
machine to ensure that people can’t bring it to a juddering halt or switch off relevant a) safety /
b) security (10) functions.

Word Families
7. Bvioepume u ecmagevme nponyuieHHoe C/1060 8 NPABUILHOU CPAMMAMUYECKOU (op-
me. K kakoii uacmu peuu omuocumca 6b16palmoe cno6o?
1. Practice and patience are the keys to
succeed success successful successfully

2. Our suppliers never let us down. We on them many times in the past.
relied reliability reliable reliably

3. I can’t see what’s in the second version of this document.
differ difference differentdifferently

4. speak louder than words.

actaction active actively
5. After failing to deliver the spare parts on schedule our suppliers
apologized apology apologeticapologetically

6. Please show me your and your insurance papers.
identify identification identifiable identifiably
7. He was upset when he heard about the accident.
understand understanding  understandable understandably
8. There were so many issues that they called in a mediator.
divide division divisive divisively
9. Because the manager reacted , the problem didn’t spiral out of control.
decide decision decisive decisively
10. This document was a resource for the project.

benefit(Noun) benefit(Verb) beneficial beneficially
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Phrasal Verbs with “go”

go about
1) to move or travel around: The quickest way to go about the city is by underground train.

2) to start (smth or doing smth): | wanted to make a dress but didn’t know how to go about it.

go along
to proceed, make progress: You may have some difficulties at first, but you’ll find it easier as you

go along.

go at (smth or smb)
to rush at, attack (not fml): They went at each other furiously.

go back
1) to return: Shall we go back there for our holiday next year?

2) to go back to — to return as in conversation to something; He wants us to go back to the old
and tried methods.
3) to go back on — to fail to fulfil (a promise, agreement, etc.): You should never go back on your
promise to a child.

go down
1) to be received, esp. with approval, to be liked (by someone): How did your speech go down

(with the public)?
2) to be considered less worthy: He went down in my opinion.

go easy
1) to behave calmly: Go easy, dear, there’s nothing to get excited about.

2) to treat someone kindly not severely (on, with): Go easy on the child, will you, she is too
young to understand what she did.

go as / so far as (not fml)
to be bold or direct enough (to do smth), to declare the truth: I wouldn't go so fa r as to say she is
a liar.

go into
to examine: The police went into the man's story to see if he was telling the truth.

go round to move around, to be publicly noticed (doing smth): You can't go round saying nasty
things like that about him.

8. 3amenume evidenennvie cnoea coomeemcmeyrouwiumu d)pa3oeblmu aaazoanamu.

1. I'll have to examine those papers closely before I can say anything definite. 2. I had the
idea of making a raft but couldn't figure out how to start. 3. In his report the speaker attacked the
hedgers who were forever trying to shift the responsibility onto somebody else. 4. As you get
better in English, you'll find it easier to communicate. 5. He didn't fulfil his promise to work
harder. 6. How did your pupils accept your first lesson? 7. My opinion of him dropped cons
iderably when I found out the truth. 8. Be kind to on the dog, he didn't mean to hurt you.
9. I wouldn't dare as criticise him to his face. 12. You shouldn't make your feelings so obvious to
everyone.
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Linking Words: additionally/ besides/ in addition to/ furthermore/ moreover/
as well/as well as

9. Ilepesedume cnedyroujue npednoHceHus.

additionally/ besides/ in addition to/ furthermore/ moreover

1. Many hydroelectric projects supply public electricity networks, besides, some are
created to serve specific industrial enterprises. In addition to this, hydroelectric projects are
often built to provide the substantial amounts of electricity needed for aluminium electrolytic
plants.

2. Now more and more ecological organizations appear that try to struggle for pure water.
Furthermor, they make protests against big factories that pollute rivers, seas and lakes.

3. Scientists additionally convene and participate in national and international
processes relating to the achievement of sustainable development of hydropower.

4. Egypt had additionally made proposals designed to improve follow-up according to
the Flood Control Act.

5. Beside general rules and regulatios the management of hydropower station has a set
of rules for emergency situations.

6. We should try to recycle water. Moreover, we can try to reduce the amount of
water when washing or taking a bath — that will help us to decrease water pollution.

as well | as well as
7. There are three main ways how we can generate electricity, as well as some newly
developed technologies that we will come to rely on in the future.
8. The growing demand of the Industrial Revolution would drive hydropower
development as well.
9. I saw the Three Gorges Dam in China. Now I want to visit The Itaipu Dam as well as
Hoover Dam.

Grammar: Passive VVoice and Causation

We have repaired the device. MBI OTPEMOHTHPOBAIIA YCTPOHCTBO.
We have the device repaired. Ham oTpeMOHTHpOBaNIH YCTPOUCTBO.
The device has been repaired. YcTpoiicTBO OBIIIO OTPEMOHTHPOBAHO.

The technician has repaired the device.  TexHHUK OTPEMOHTHPOBAJ YCTPOHCTBO.

Passive Voice

Present Past Future
Simple It is repaired. It was repaired It will be repaired
Progressive It is being repaired. It was being repaired.
Perfect It has been repaired. It had been repaired. | It will have been re-
paired.
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Causation

Present Past Future
Simple We have it repaired. We had it repaired. We will have it re-
paired.
Progressive | We are having it repaired. We were having it re- We will be having it
paired. repaired.
Perfect We have had it repaired. We had had it repaired. We will have have it
repaired.
Perfect We have been having it re- | We had been having it We will have been
Progressive | paired. repaired. having it repaired.

10. Bvibepume npasuivHblil apuanm omeema.
1. All levels of the aquatic ecosystem — from tiny macroinvertebrates to large trout. nega-
tively impact/ are impacted by an altered temperature regime.

2. Creation of artificial lakes often results/is resulted in moving residents to new areas,
thus causing considerable extra expenses.

3. Changes in chemical composition of a reservoir affect/ are affected the aquatic plants
and animals that evolved with a given river system.

4. In a slump test an inverted, bottomless cone fill/ is filled with the concrete mixture.

5. Single source fabrication and erection reduces/ is reduced delays and defects that re-
sult/are resulted from the coordination of multiple trades.

6. The Muela Hydropower Station completed/was completed recently in Lesotho, a coun-
try thought to have considerable potential for hydropower resources.

7. A small dam called a cofferdam build /is built upstream of the construction zone to help
funneling water into the diversion tunnel.

8. Maximum design flexibility with regard to color, texture, form and structure ensures/is
ensured by concrete construction.

11. Tpancghopmupyiime npeonoscenusn uz Active Voice ¢ Passive Voice.

1. Engineers can calculate safety factors for slip circle failures and for mechanical per-
formance in general of dams.

2. They could not identify similar safety factors for internal erosion.

3. Internal erosion often causes of earth dam failure.

4. In recent years engineers have addressed this problem in the following way.

5. They apply event trees and statistical risk assessments to the individual events.

6. Hydraulic engineers have achieved great improvement in in foundation treatment,
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such as the advent of GIN grouting techniques, colloidal mixers and new options for improved,
stable, grout mixes.

7. Over the years hydraulic engineers have developed a whole range of empirical indices
and tests for soil properties.

8. Perhaps it will be possible at some point to redefine and derive the properties of most
soils just from the soil chemistry and a few basic geometric parameters.

9-10. When it comes to construction, it iS now possible to monitor compaction of soils on
site by feedback systems into the cabs telling drivers when they has achieved the required de-
gree of compaction.

12. Ilocmasbme 2nazonvl 6 ckoOKax 6 npasuibHyio popmy, oopazys Active |Passive Voice.

Dams (construct 1) for confining and checking the flow of a river, stream or estuary.

They (use 2) to divert the river flow, improve navigation conditions. Water stored in the
resultant reservoirs (provide 3) irrigation or supplies cities. Sometimes the river level (raise 4)
for use in power generation. Often a recreation area (make 5) as a by-product of dam construc-
tion.

Dams (consider 6) to be one of the earliest known man-made structures. The records (ex-
ist 7) that c 2900 BC (be 8) a 15 m-high dam on the Nile. Construction methods were largely
empirical until 1866, when the first scientifically designed dam (erect 9) in France.

Dams ( classify 10) by profile and building material, which (determine 11) by availability
and site. They must be strong enough so that they (hold 12) back water; withstand (13) ice,
silt and uplift pressures, and stresses from temperature changes and earthquakes.

The site must have stable earth or rock foundation that (not compress 14) unduly, squeeze
out or let water seep under the dam. Boring, seismic tests, structural models and computer simu-

lations (apply 15) as design aids.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK
Dam Safety
Integrated task to Unit 6. Read the text Dam Safety, watch the video (1:02 — 4:26),
complementing the text, twice using subtitles, if necessary, and compare the content of both.

Then answer the questions below and write the answers to these questions in the essay of 250-

300 words.

Bl o) 102/614

MMWD Dam Safety Program

VIDEO MMWD Dam Safety Program
https://www.youtube.com/watch?v=0VCnnsV8k2w

Answer the following questions:

1. How do the text and the video correlate? What do they have in common?
What is different?

2. What does the Dam Safety Program include?

3. What is the purpose of the survey between the two benchmarks?

4. What are the response measures in the event of an earthquake?
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Unit 7. Green Concrete: The Future of Sustainable
Construction

Helpful vocabulary
Read the new words and make up 5 sentences of your own

Shortcoming — nemocrarok, depleted — ucromieHHbiii, SCarred — MOKPBITHIN IIPaAMaMH,
guarry — kKaMmeHOJOMHs, Mining waste — oTXoJpl TOPHOIO MPOM3BOACTBa, Slag — muiak,
combustor ash — 3oma kameps! cropanusi, saw dust — onmnku, foundry sand — gpopmoBou-

Has cmech,  benefit — npeumymectso, shrink — cokpamarscs B pasmepax, ancient —
apesuuii, in the long run — B gonrocpounoit nepcnektuse, cut back on — cokparuts,
limestone — u3BecTHsAk, account for — cayXuTh IPUUUHOIN, carbon dioxide — yrie-

kucibii ra3, shifting — mepexon, nepexitouenue, Suitable — nomxomsmmii,  sustain —
nojepkuBath, environmental pollution — 3arpssHenue okpykaromiei cpeabl, Subse-
quently — BoocieacTBum

1. Ilepeseoume mexcm u pewiume, A6AAIOMCA U 6EPHLIMU OAHHbBIE YMEEPIHCOEHUA.
Oocyoume codeprcanue mekcma 6 napax

Wood is a better material for construction than concrete.

Green concrete is an alternative option in construction.

Green concrete consists of recycled materials only.

Green is a synonym to “environmental friendly”.

Green concrete is more long-lasting.

Mixtures similar to green concrete were discovered in 1920 walls.
Green concrete has lower resistance to heat.

Use of green concrete helps to maximize profit.

. Ordinary cement production emits 10% of the total CO2.

10. Heat expenses may be reduced owing to green concrete usage.

S R N

One of the shortcomings of man’s mastery of construction is the pollution it has caused to
both air and land. While concrete is seen as a better alternative for building when compared to
wood, it too can lead to excessive CO, emissions, leave mines depleted, and the earth scarred
with huge craters. To this end, the construction industry has started turning towards using green
concrete as an alternative to regular concrete. So, what is green concrete and how is it different
from ordinary concrete?

Green Concrete Defined

Green concrete is all about recycling and innovation. Its most common definition is con-
crete that incorporates at least one form of recycled waste materials in its components. Waste
materials that are often recycled and used to produce green concrete include used concrete, quar-
ry and mining waste, slag, burnt clay, power plant waste, combustor ash, saw dust, foundry sand,
and waste glass, among others. The term “green concrete” can be used broadly to refer to any
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https://www.multitran.com/m.exe?s=%D0%BE%D1%82%D1%85%D0%BE%D0%B4%D1%8B+%D0%B3%D0%BE%D1%80%D0%BD%D0%BE%D0%B3%D0%BE+%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0&l1=2&l2=1
https://www.multitran.com/m.exe?s=%D1%84%D0%BE%D1%80%D0%BC%D0%BE%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F+%D1%81%D0%BC%D0%B5%D1%81%D1%8C&l1=2&l2=1
https://www.multitran.com/m.exe?s=%D1%84%D0%BE%D1%80%D0%BC%D0%BE%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F+%D1%81%D0%BC%D0%B5%D1%81%D1%8C&l1=2&l2=1

concrete that is environmental friendly. Sometimes this may involve rehabilitating mines and
quarries to put the wasteland to better use. The main purpose of using green concrete is to con-
serve the environment. However, this form of concrete has financial and health benefits too.
Here are some of the benefits of green concrete:
It is stronger and more long-lasting

Mixtures similar to green concrete have been discovered in walls of the impressive Ro-
man-era buildings and structures that are still standing to this day. Unlike structures made from
ordinary concrete, buildings made from green concrete have a lower rate of corrosion and higher
resistance to heat. What’s more, green concrete does not shrink as quickly as ordinary concrete.
As a result, buildings made from green concrete can last longer just like ancient Roman build-
ings. In the long run, it helps cut back on losses and maximize profit.

It Reduces CO, Emission

Using ordinary concrete can also lead to the emission of high levels of CO,. Ordinary ce-
ment is produced by heating limestone, sand, and clay, a process that accounts for about 8% of
all CO; emissions in the world. Green concrete, on the other hand, has significantly lower levels
of carbon dioxide and has been shown to produce up to 80% less gas. Since 1972, the construc-
tion industry in the U.S. has reduced the emission of CO, by up to 30% from shifting to green
concrete. As you may imagine, the benefits are much bigger on a global scale.

It Saves Energy

Normal cement is heated for long periods by vast resources of gas and coal before it can be
suitable for use. This means that, apart from emitting CO,, concrete made from this cement also
uses up a lot of energy, which leads to other forms of environmental pollution. Green concrete
does not require as much effort to produce, which subsequently saves energy. What’s more,
since green concrete is stronger and more stable than the ordinary one, it has a higher resistance
to temperature changes. This means that indoor temperatures can be sustained easily without us-
ing too much energy on heaters and coolers as the seasons change.

2. Haiioume 6 mexcme 12 nap cunonumos

1. ordinary 2.include 3.ingredient 4. generally 5. protect 6. identical 7. find
8. Reckon 9.enormous 10. acceptable 11.damage 12. firm

3. Haiioume coomeemcmeusn medcoy ciosamu 6 zpynnax A u B

A a) depleted b) huge ¢) common d) produce e) purpose f) form @) shrink h) result
j) normal i) require j) save K) change

B 1.make 2.well-known 3. usual 4.empty 5.shorten 6.aim 7.spare 8. need

9. very large 10. variation 11.sort 12. outcome

4. Oopazyiime cywiecmeumenvHvie Om OAHHBIX 2714207108. B nexomopuix cinyuanx 603-
MOMCHO 08a CyuiecmeumesibHulX (Oeiicmeue u 0esameis).

Build — builder-building;  pollute —...; emit—...; recycle—...; use-...;

heat —...; conserve —...; mix—...; discover —...; make-—...; require—....
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5. A. Ilepesedume cnedyrowjue cno6ocouemanus.

1. power plant waste 2. excessive CO, emissions 3. financial and health benefits 4. recycled
waste materials 5. lower corrosion rate 6. impressive Roman-era buildings 7. indoor tem-
peratures 8. construction industry

B. Ilpeoopaszyitme cnedyroujue cinoeocouemanus 6 HOMUHAMUBHbBIE AMPUOYMUBHBIE Y EeNOYU-
KU CO2N1aCHO MOOeNu.

1. man’s mastery of construction — man’s construction mastery

2. vast resources of gas and coal 3. a better alternative for building 4.  all CO, emissions in
the world 5. emission of high levels of CO, 6. vast resources of gas and coal 7. a higher re-
sistance to temperature changes

Confusables

6. Bolbepume nooxooauiee c106o.

Recyclable Materials [1]*

Steel
With an overall recycling rate of 88% in 2012, steel is North America’s (1)  recycled mate-
rial. More steel is recycled each year (2) aluminum, paper, glass and plastic combined.
(3)  January 1, 2016, it is estimated that 25,482,452 tons of steel have already (4)  re-
cycled, and this number continues to rise each day.
Obtained mainly from products (5) cans, cars, appliances and construction materials,
scraps of steel can either be re-melted in an electric arc furnace or a basic oxygen furnace for re-
cycling (6) )

Aluminum Cans

Aluminum cans are (7) of the most recyclable materials, as they are 100% recyclable and
(8)  be reprocessed over and over (9) . Turning recycled aluminum cans into new
cans uses 95% (10) energy than making new ones. The energy saved (11) recy-
cling a (12) aluminum can is equivalent to what is needed to run a television for 3
(13) . In 2015, 54 billion aluminum cans (14) recycled in the United States, of
(15) the energy saved is equivalent to 15 million barrels of crude oil.

1  Abiggest B most C more

2  Athan B since C then

3 Aln B Until C Since

4 Abeen B was C had

5  Aconsisting B containing C including

6 Agoals B aims C purposes

7 Afirst B one C single

8 Acan B may C need

! B.Cuffari. What are the Most Recyclable Materials? — URL:
https://www.azocleantech.com/article.aspx?ArticleID=585 (Reference date 08.04.2019)
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9 Aout B until C again

10 Aless B few C least

11 Abye B buy C by

12 Asingle B lonely C alone
13 Aours B hours C honours
14 A wore B where C were

15 A witch B which C with

Word Families
7. 3anoanume npoodenvl OAHHLIMU C/I06AMU.

a) emit b)) emittance c) admission d) emission  €) emitting
f) emitted g) remission h) emissive 1) mission  j) transmit

1) Her illness has been in for several years.

2) is the property of a beam that characterizes its size.

3) A company’s statement should clearly correspond to what it is that they do.
4) The spectrum shows two lines — the red and the violet one.

5) How does the diminution of the power operate between the two positions?
6) When the motion leverage is upwards gas is .

7) An insurrection led to the of the gilds to a share in the government.

8) There are different ways that people their values.

9) The factory is grey smoke.

10) A forest can take in as much carbon dioxide as some entire countries

Phrasal Verbs 2

8. Bcmasgvme coomeemcmeyroujue nocnenou.
apart, off, out(3) ahead, up(2), upto, back

1. When a leak in a storage tank or pipeline occurs, petroleum products can also get into
the ground, and the ground must be cleaned... .

2. If population size adds...the carrying capacity, N/K = 1, so 1 — N/K = 0, population
growth rate will be zero.

3. A valid hypothesis must be tried....

4. All the components fit within the ecosystem concept as a way to set.. all of the factors
and processes that make up the environment.

5. In these atoms, the positive and negative charges call each other..., leading to an atom
with no net charge.

6. The ore is crushed and ground into fine powder that is then reacted with chemicals to
come.. from the uranium and other minerals.

? TTo marepuanam «Introduction to Environmental Science: 2nd Edition» by Caralyn Zehnder at.al URL:
https://oer.galileo.usg.edu/cgi/viewcontent.cgi?article=1003 &context=biology-textbooks.
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7. One Monday morning, a student arrives in class and quickly finds... that the classroom
is too warm.

8. The carbon that came from the burning biomass is got...and used to produce the bio-
mass in the first place.

9. CIO reacts with another oxygen atom, it frees up the Cl atom which then goes... to de-
stroy another ozone molecule.

10. For example, gasoline sometimes drips onto the ground when people are filling their
gas tanks, when motor oil gets thrown away after an oil change, or when fuel breaks... of a
leaky storage tank.

Linking Words: however, although®

9. Ilepeseoume cnedyrouiue npeooyHceHus.
Functions: however

1. There are numerous aspects of dam safety, however, the essential ones include: mainte-
nance, monitoring, inspection, risk assessments and legislation.

2. It is not uncommon to find dam owners monitoring and filing data, however, most of
them do nothing with it.

3. However, such evidence could be used against them at a public enquiry, should any-
thing go wrong.

4. Scientists are working on ways to take the sulfur out of coal because when coal burns,
the sulfur is released in to the atmosphere as an air pollutant. Some coal deposits, however, were
formed from freshwater swamps which had very little sulfur in them.

5. Historically, human prosperity has been directly correlated with energy use. The health
and vitality of world societies critically depends on energy, most of which comes from fossil
fuels. Energy resources, however, are unevenly distributed throughout the world, and so are the
consumption rates.

6. After the mining is finished, the disturbed area can be re-covered with topsoil, and the
area is replanted. However, the topography of the mountain is permanently altered.

Functions: although

7. The atmosphere is rich in nitrogen and oxygen but contains little carbon and hydrogen,
while the earth’s crust, although it contains oxygen and a small amount of hydrogen, has little
nitrogen and carbon.

8. The scientific method may seem too rigid and structured. It is important to keep in mind
that, although scientists often follow this sequence, there is flexibility.

9. Although the report did not technically invent the term sustainability, it was the first
credible and widely disseminated study that used this term in the context of the global impacts of
humans on the environment

10. The fuel mix has changed over the years but now is dominated by oil, although natu-
ral gas and solar contributions are increasing.

¥ To matepuanam «Introduction to Environmental Science: 2nd Edition» by Caralyn Zehnder at.al URL:
https://oer.galileo.usg.edu/cgi/viewcontent.cgi?article=1003 &context=biology-textbooks.
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Grammar: MODAL VERBS

Present

Past

Future

1. He must do that.

OH IOKEH 3TO CAeIaTh.

He had to do that.

On JOJIKCH OBLI 3TO caciiaTh.

He will have to do that.

OH nomkeH OyzeT 3To ce-
JaTh.

He has to do that.

EMy MNPpUXOAUTCA 3TO ACJIAaTh.

Emy mpunuiocs 3To caienarts.

Emy npunércs ato nenarts.

3. He mustn’t do that.

EMy Henb3st 3TO Jienatsb.

He should not have done
that.EMy Hesb3s OBLIO 3TO Jie-
JaTh.

4. He does not have/need to do
that.

He needn’t do that.

EmyHe Hy»)HO (HeT HeoOXxoau-
MOCTH) 3TO JIeJIaTh.

He did not have/need to do that.
EMy He mpunmiocs (He OBIIO
HEO0OXOAMMOCTH) 3TO JICTIATh.

He need not have done that.
Emy He HyXHO ObIIO OBI 3TO
JIeNaTh.

He won’t need/have to do that.
Emy He mpunérca sto ae-
JIaTh.

5. He must be doing it now. Ko-
HEYHO, OH JeJIacT 3TO ceiJac.

He must have done that already.
HecomueHHO, OH 3TO yXke cie-
nai.

He is sure/certain /bound to do
that. Hecomuenno, oH 310
caeiacT.

6. He can’t be doing that now.
KoHneuHo, OH HE enaeT 3TO cel-
gac.

He can’t have done that. Heco-
MHEHHO, OH JTO He JIeJIall.

He is certain not to do that
Koneuno, on 310 He OyaeT
JeIaTh.

7. He may/might be doing it
now. BeposTHO, OH Jiesaet 310
ceityac.

He may/might have done that.
BepositHo, OH 3TO caenai.

He may /might do that.

He is likely to do that. Bepo-
ATHO, OH 3TO C/EJacT.

8. He should be doing it now.
Emy cneioBasio ObI ieaTh 3T0
celfyac.

He should have done that al-
ready. EMy cienoBano Ovl crie-
JIaTh OTO yXK€.

He should do that. Emy cie-
JyeT caeNaTh 3TO.

9. He ought to be doing that now.

Emy cremoBao OvI Aenath 3To
celgac.

He ought to have done that. Emy
CJIeI0BaJIoO ObI CCNIATh 3TO YIKeE.

He ought to do that. Emy cie-
JyeT CIeNaTh 3TO.

10. He can do that. =
He is able to do that.

OH moxeT (yMeeT) 3TO JeaTh.

He could do that. O mor
(ymen) 3TO AenaTh.

He was able to do that.
OH cMor (CyMen) 3TO CAeaTh.
He could have done that.

OH cMor (cymen) Obl 3TO clie-
JaTh.

He will be able to do that. Ox
CMOXKET (CyMeeT) ATO C/IeNaTh.
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Present Past Future
11. He is to do that at 5 o’clock He was to do that at five o’clock | He is to do that at 5 o’clock
today. yesterday. tomorrow.
OH nmomxeH fienath 370 cerofus | OH JoKeH ObUT JeNaTh 3TO OH noimkeH OyJieT nenarh 3T0
B 5 wacoB. ( 1o 1mia- BUepa B 5 4acos. 3aBTpa B 5 4acos.
HY/IOrOBOPEHHOCTH)
12.He dares (not) do it.Ou (ue) He did not dare (to) do it. He will dare do it.
CMEeT JeNaTh 3TO.

10. 3anoanume npoodenvl nOOXOOAUUMU MOOATbHBIMU 211A20TIAMU.
Obpaszey: 1 can buy a Suzuki SX4.

I open the door, it is stuck.
Jane use your car for today?
You finish the essay as soon as possible.
Amy does not keep to her diet anymore.
The plate is full, I take more food
Ann ____ finish the University the next year
My colleague  sign the agreement
Don’t wait for John, he be late
. You look very tired. I think you stay at home
10. What time do we be at the buss station

© O No LD

11.Hexkomopbuie npeonosxcenusn cooepryicam oumuoky. Haiioume u ucnpasome eé.

. You should stop smoking.

. I didn’t can play the piano a year ago.

. Translators may speak several languages.
. We have to work on Monday.

. My friend can to play football.

. She can do whatever she wants.

. You can solve the problem.

. Your plate is empty. Must I refill it?

. We should not have hurried.

O© 00 NO Ol WDN -

12.Boioepume nooxooaugee ompuyanue: Mustn’t [Don’t have to.

1. You mustn’t/don’t have to leave your kids on the platform.
2. You mustn’t/don’t have to be late for the performance.
3. You mustn’t/don’t have to drink all the tea if don’t want to.

4. You mustn’t/don’t have to shout at me.
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We mustn’t /don’t have to run, because there is a plenty of time before the show.
You mustn’t/don’t have to pay now. You may do it later.
The exhibition is free, we mustn’t/don’t have to buy any tickets.

This is my favorite pen, you mustn’t/don’t have to lose it.

A S AN

You mustn’t /don’t have to make noise. The child is sleeping.
10. It is Saturday today, I mustn’t/don’t have to get up early.
11. I mustn’t/don’t have to fly to Australia the next month.

12. I mustn’t/don’t have to water the plant every day.

13. Boibepume nooxooauwyuii MoOaIbHbLIL 21aA20I1.

1. You must/can work now, it is 9 o’clock.

Students may/should read this textbook.

He can/may speak German.

Students may/must use a calculator on Mathematics lessons.
My Grandma can/should cook delicious meals.

My sister must/can ride a bicycle.

Randy can/must play the violin very well.

e I e

You should/must ask his advice

14.Ilepeseoume cnedyrougue npeonorcenusn.

1 It can be hoped that hydrology will dare to become more predictive, with computer

software increasingly guiding hydraulic and structural designs and analyses

2. The sequential events in a failure event tree can’t predict the possible failure. This can-
not be over-emphasized.
3. The whole point of taking instrumentation readings is to enable engineers to tell the

something about the way the dam is behaving.

4. In the United States, run of the river hydropower could potentially provide 60,000 meg-
awatts (80,000,000 hp) (about 13.7% of total use in 2011 if continuously available).
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COMPUTER-ASSISTED LANGUAGE LEARNING:

INTEGRATED TASK

Green Concrete: The Future of Sustainable Construction

Integrated task to Unit 7. Read the text Green Concrete: The Future of Sustainable Con-
struction, watch the video complementing the text, twice using subtitles, if necessary, and com-
pare the content of both. Then answer the questions below and write the answers to these ques-
tions in the essay of 250-300 words.

N

%

Green Concrete - Geopolymer Green Concrete

VIDEO Green Concrete — Geopolymer Green Concrete

https://www.youtube.com/watch?v=vPZ8cGher71

Answer the following questions:

1. How do the text and the video correlate? What do they have in common? What is differ-
ent?

2. What is the geo cement?
3. The second problem in the world is cement. Why?

4. How can Global Green Geo Cement help to provide our environment?
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Unit 8. Hoover Dam

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Ingenuity — uzobperarensHocts; precipitation — ocagku; unequalled — nenpeB3oiineHHbII,
awe inspiring — sneuatisronuii; cliff dwellings — sxunuina va ckanax; achievement — man-
kind — yenoBeuectBo; annually — exxeroaHo; €NOrmous — orpomHsIit; exception — uckiroYe-
nue; thunder storm — rposa; precipitation — ocanku; reconnaissance — pasBenka; survey —
0030p, obcnenoBanue; unpredictable — nenpenckasyemsrii; accessibility — moctymHOCTB;
capacity — BmecTHMOCTB; CONCrete aggregates — Oeronssle 3amoiHuTend; Supplement —
nomonHaTh;, availability — wmamuuwe; retain — coxpansts; bedrock — ocnoBanue, dynma-
MmeHT; prior legislation — npeamecTBytoIiee 3aKOHOAATEIBCTBO.

1. Ilepeéeoume mexcm u peuwiume, AGNAOMCA U 6EPHLIMU OAHHbBIE YHIBEPHCOCHUSL.
Oocyoume codeprcanue mekcma 6 napax

1. Hoover Dam is a monument that must surely be counted among the great achievements
of mankind.

2. Hoover Dam and Lake Mead are located in the Black Canyon of the Colorado River
about 135 miles southeast of Las Vegas, Nevada.

3. The area around Hoover Dam and Lake Mead is the one of coldest and rainiest regions
in the United States.

4. The Bureau of Reclamation began studying construction of dams to control the Colorado
River in 1992.

5. Early studies involved investigations throughout the entire Colorado River Basin. The
basin is divided into three sections.

6. E. T. Perkins made a number of topographical surveys in the Lower Basin for the Geo-
logical Survey.

7. Homer Hamlin and Edward T. Wheeler reported to the Secretary of Interior, John B.
Payne, that both the Boulder and Black Canyons contained several unsuitable sites.

8. The Bureau of Reclamation didn’t recommended construction of a high concrete dam at
a site in the Black Canyon.

9. The Black Canyon site was chosen for several reasons including accessibility, better
foundation material, depth to bedrock, and a greater reservoir capacity.

10. The name Boulder Canyon Project wasn’t retained.
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The Boulder Canyon Project

Throughout human history, mankind has built monuments to its ingenuity and skill. In
Egypt it was the Pyramids. Rome, built the Colosseum. The Greeks built the Acropolis. The
great cathedrals of Europe raised the skills of their builders to unequalled heights, creating awe
inspiring structures. In the Americas, the cliff dwellings of Mesa Verde and the high mountain
city of Machu Picchu speak to the skill and ingenuity of their builders. In the modern era, it's
buildings that reach near half a mile into the sky, bridges that stretch enormous distances in a
single span, and machines that extend mankind's reach far into space. One monument that must
surely be counted among the great achievements of mankind is Hoover Dam.

Location

Hoover Dam and Lake Mead are located in the Black Canyon of the Colorado River about
35 miles southeast of Las Vegas, Nevada. Located on the Arizona-Nevada State line, the dam
and reservoir are in the counties of Mohave, in Arizona, and Clark, in Nevada. In all, some
15,000,000 acre feet (af) of water annually flows down the Colorado River on it's journey to the
Gulf of California. The area around Hoover Dam and Lake Mead is the one of hottest and driest
regions in the United States. The sun shines almost every day of the year and temperatures may
reach as high as 125 degrees. With the exception of an occasional thunder storm, very little pre-
cipitation, only about 4 inches per year, falls in the area. The winter months are mild with an av-
erage December temperature of 45 degrees.

Construction History

Investigations

The Bureau of Reclamation began studying construction of dams to control the Colorado
River in 1902. Early studies involved investigations throughout the entire Colorado River Basin.
The basin is divided into two sections. The Upper Basin is that portion above Lee Ferry, Arizo-
na, or roughly the drainage areas in Wyoming, Colorado, Utah, and New Mexico. The Lower
Basin includes the area below Lee Ferry containing drainage areas in California, Arizona, Neva-
da, and a small portion of Utah and New Mexico. In 1902, while on a reconnaissance boat trip
through Boulder and Black Canyons, U.S. Geological Survey hydrologists J. B. Lippincott and
Jeremiah Ahern noted several potential dam sites and suggested that surveys be conducted. In
1902 and 1903, E. T. Perkins made a number of topographical surveys in the Lower Basin for
the Geological Survey.

Over the next 15 years, investigations continued throughout the entire basin. These studies
later served as the basis of a comprehensive plan of development for the entire basin. The in-
creasing demand for water in California's Imperial Valley and nearby cities, and the need to con-
trol the unpredictable habits of the river led to in-depth studies in the Lower Basin. In 1918, Di-
rector of the Reclamation Service, Arthur P. Davis, ordered a thorough investigation of Boulder
and Black Canyons as sites for a high dam for storage and flood control. In the years that fol-
lowed, many sites were mapped and several potential dam sites were located. In 1920, Homer
Hamlin and Edward T. Wheeler reported to the Secretary of Interior, John B. Payne, that both
the Boulder and Black Canyons contained several suitable sites.

Their study was supplemented by Geological Survey studies conducted in 1919 and 1920.
In 1920, as a result of the Reclamation Service and Geological Service studies, Congress passed
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the Kincaid Act authorizing Secretary Payne to fully investigate the potential of a large dam on
the lower Colorado River. Exploratory drilling at potential dam sites began in late 1920 and con-
tinued for three years. Detailed topographic surveys were conducted in 1920 and 1921 with geo-
logic surveys being conducted from 1921 to 1923. Also during the period of 1921 to 1923, stud-
ies into the availability of materials for concrete aggregates were made and investigations were
conducted to determine the locations of railroads and highways for transporting supplies and
equipment to construction sites.

In 1924, after several years of investigations, the Bureau of Reclamation recommended
construction of a high concrete dam at a site in the Black Canyon. The Black Canyon site was
chosen for several reasons including accessibility, better foundation material, depth to bedrock,
and a greater reservoir capacity. Although the Black Canyon site was chosen, the name Boulder
Canyon Project was retained because of prior legislation under that title.

2. Haiioume ¢ mexcme 12 nap cunonumoe.
1. however 2. humanity 3. approach 4. as well 5. researches 6. a few 7. expand 8. headline
9. places 10. quantity 11. keep 12. close to
3. Haiioume coomeemcmeusn mexcoy cioeamu 6 zpynnax A u B.
A
1. dwellings 2 construction 3 during 4. conducting 5. although 6. high 7. reasoning 8. after
9. result 10. interior 11. basin 12. study
B.
a) building b) tall ¢) housing d) while e) discourse f) management
g) though h) following i)outcome ~ K)pool I)survey m) inside

4. Oopaszyiime cywiecmeumenvHble OM OAHHBIX 2/14207108. B Hekomopbix cnyuasx 603-
MOXCHO 08a cyuiecmeumesibHulX (Oelicmeue u oesamey).

Build - Investigate —
Raise — Dwell —
Create — Demand —
Control - Locate —
Conduct - Retain —

5. Ilepesedume cneoyroujue cinoeocouemanusn.

A. 1. Prior legislation 2. a reconnaissance boat 3. a comprehensive plan 4. the cliff dwellings 5.
very little precipitation 6. depth of bedrock 7. a large dam 8. the entire basin 9. topographical
surveys 10. average temperature 11. thunder storm 12. recommended construction
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Bb. 1. Greater reservoir capacity 2. construction of a high concrete dam 3. the locations of rail-
roads and highways for transporting supplies and equipment 4. a reconnaissance boat trip 5. with
the exception of an occasional thunder storm 6. awe inspiring structures 7. bridges that stretch
enormous distances in a single span

Confusables

6. Boibepume nooxoosauee coeo

Every year about 6 million hectares of (1) become a desert. The cause (2) be
global warming - five of the worlds (3) years were in the 1980s and 1990s - but it might
be the way we use the land. One - third of the world's land (4) is at risk from this increas-
ing problem.

Another serious problem in all the big countries is air pollution. It (5) from facto-
ries, power stations and cars. It kills forests and lakes, and can (6) people ill. Some coun-
tries are starting to (7) this problem, but it is still happening world wide.

1 | a)soil b) ground c) earth d) land

2 | a) must b) has to ¢) might d) should
3 | a) best b) hottest c) longest d) coldest
4 | a) district b) region C) space d) area

5 | a) goes b) comes C) runs d) flies

6 |a)do b) allow C) get d) make
7 | a)recycle b) reuse ¢) reduce d) replace

Word Families
7. 3anonnume npobenvt 0GHHBIMU CTIOBAMU.

basin system
gases carbon

pollutes
pollution

drainage area
carbonate

ecosystem
gaseous

1. Ecology can be broadly defined as the study of the interactions between the abiotic and
the biotic components of a

2. The , the basin or catchment area, of the Baltic Sea is the entire land area from
which water flows into the Baltic Sea.

3. The Baltic , with some 85 million inhabitants, covers the whole or parts of 14
countries, and accounts for a large part of Northern Europe, 15% of all of Europe.

4. From this we can see the distinct difference between the transfer of energy and nutrients
in the
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5. Every year world industry the atmosphere with about 1000 million tons of dust
and other harmful substances.

6. Greenhouse in the atmosphere are part of the biogeochemical cycles on Earth.

7. Sulphur has a complex chemistry and is available both as dissolved substance in water,
and in form in atmosphere.

8. An important part of the carbon flow is the formation of calcium in the seas
especially as shells in marine organisms.

9. The cycle starts when carbon dioxide in the atmosphere is formed from car-
bonated in the lithosphere.

10. The of air and the world's ocean, destruction of the ozone layer is certain to
be the result of man's careless interaction with nature, a sign of the ecological crises.

Phrasal VVerbs

8. Bcmasvme coomeemcmayroujue ghpazoswle 2nazonvi:

come up with  find out die out  make up for make up  get out take up
slow down go on with go back

1. It is important to solutions to ecological problems.
2. Vegetation the built-up of carbon dioxide.
3. Water is our life and we should measures to_keep it clean.

4. The rain forests have ability to the green house effect since during photosyn-
thesis trees trap carbon from carbon dioxide.

5. As a result some rare species of animals, birds, fish and plants disappear forever, a num-
ber of them

6. Together, they the complex world of nature, some being rivals or enemies while
others depending on each other for survival.

7. Oceans include a variety of environments, and we should try to more about each
of these environments considering depth, nature of bottom and concentration of nutrients.

8. It works like this: sunlight gives us heat, some of the heat warms the atmosphere, and
some of the heat into space.

9. It lets heat get in, but it does not let much heat

10. As such it is by plants and bacteria and incorporated in several kinds of
biomolecules.
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Linking Words: thus, therefore

9. Ilepegedume cnedyroujue npeodnoHceHus.

Functions of thus

1. Through conservation agriculture practices, farmers contribute to reducing emissions,
thus combating land degradation.

2. By using renewable power, we can reduce greenhouse gas emissions, thus contributing

to preserving the environment..

3. Planting vegetation on river banks ensures prevention of soil wash-out, thus ensuring

long-term soil stability.

Functions of therefore

4. A waterfront is an attractive space which allows us to have contact with nature. There-
fore, for a large densely built city of today, it determines the degree of its attractiveness.
5. As a result of irrigation agriculture tends to develop more intensely, therefore climate

changes are mitigated.

Grammar: the Infinitive

Taoauna 1. O0pa3oBaHue 0CHOBHBIX (p)OpM HHPUHUTHBA.

Forms of Infinitive

Active

Passive

Simple

to repair

to be repaired

Progressive

to be repairing

Perfect

to have repaired

to have been repaired

Perfect Progressive

to have been repairing

*O6paTI/IT€ BHHUMAaHUEC, UTO (l)OpMI)I MaCCHUBHOTO 3aJiora €CTh TOJIBKO Yy NEPEXOAHBIX I'JIaroJjioB.

**(OOparuTe BHUMaHKE, YTO HEKOTOPbIE TJ1arobl B aHTJIMHCKOM SI3BIKE HE MOTYT IIPUHUMATH hopMy
Continuous (HampuMep, IIaroysl YMCTBEHHOM AesitenbHOCTH t0 KNow, to seem, to mind, u apyrue).

Tabuauna 2. YnorpeoJienne oCHOBHbIX (GopM HHPUHUTHBA

Nudunntu (Infinitive)

AKTHBHBIH 3aJ10T
(Active Voice)

ITaccuBHBIH 3aJ10T
(Passive Voice)

Heonpenenennsrit (Indefinite)
obo3Havaer AeiicTBue (Win
COCTOSIHUE), OTHOBPEMEHHOE
C efcTBUEM (MU COCTOSIHH-

I like to photograph my chil-
dren — 4 mobmro dororpadu-
pOBaTh CBOUX JIECTEH.

I want to listen to her — £ xouy

My children like to be pho-
tographed — Mowu nmetu ro-
05T, uTOOBI MX (oTorpadu-
poBaiu.
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€M), BBIPOKEHHBIM TJIarojoM
B TUYHOU popMme

MIOCJTYILIATh €€.

She can'ttell her the truth -
OHa HE MOXET CcKa3arb eH

npaBay.

She wantsto be listened
to — Ona xouer, 4TOOHI €€
MOCITYILIATIH.

She can't be toldthe truth —
E¥ Henb3s TOBOPUTH IpaB-
ay.

Jmarenbrbiii (Continuous) —
JIEWCTBUE, BBIPAXKEHHOE WH-
(bUHUTHBOM, 0003HAYAET TE-
KyIllee BpeMsi, OJJHOBPEMEHHO
MPOUCXOASAUIEE C AEUCTBUEM,
BBIPAKCHHBIM I'JIaroJIOM B
TUYHOU PopMme

He seemsto be looking for
something — Kaxercs, oH 4TO-
TO UIICT.

It is wonderful to be sitting here
in the sun — Kak xopomio cu-
JIETh 3/1ECh, HA COJIHIIE.

She must still be writing this
letter — JTomkHO OBITH, OHA BCE
€lle MUILET 3TO MUCHMO.

Cosepmennsiii (Perfect) —
JENCTBUE, BEIPAKEHHOE UH-
¢uHUTHBOM, 0003HAUAET
IIpoLIe/lIee BpeMsi OTHOCH-
TEJIbHO JEHCTBUSI, BHIPAYKEH-
HOTO IJIaroJioM B JUYHOU

dbopme

They should have finished this
project by now — Onm yxe
JOJIZKHBI OBLIM 3aKOHYHUTL DTOT
MPOEKT.

He seemsto have forgot-
ten about this deal — IToxoxe,
4TO OH 3a0BUI 00 ATOI CHEJIKE.

I am sorry notto have
phoned you — Mue xab, 4To 5
Tebe He MO3BOHUIL

This project should have
been finishedby now -
OTOT NPOEKT YK€ JOJKEH
OBLT OBITH 3aKOHYEH.

This deal seemsto have
been forgotten about — Ilo-
XO0JK€, UTO 00 ITOM CHCIKE
3a0bLIH.

[ am glad you have been
contacted by them — 51 pan,
qTo OHH CBsA3aJINCh C
TOOOM.

CoBepIleHHBIN JJIUTENbHBII
(Perfect Continuous) — meii-
CTBUE, BRIpAXKEHHOE HMH(DHHH-
TUBOM, MPOUCXOUIIO HA TIPO-
TSDKEHHUH OTPEACIIEHHOTO
BPEMEHHU Tepe JEHCTBUEM,
BBIPOKCHHBIM TJIaroJioM B
TUYHOU dopme

They turned outto have been
preparing for the exam — Oxa-
3aJI0Ch, YTO OHH TI'OTOBHJIMCH K
JK3aMEHY.

She seemsto have been
looking after him for a long
time — Kaxercs, 4To OHa mpu-
cMarpuBajiia 3a HUM Ha MIPOTI-
KCHHHU JOJTI0Iro0 BpEMCHH.

I must have been watching TV
when you knocked on the door
— Jlo;xHO OBITH, sI CMOTpena
TCJIICBU30P, KOI'Jla ThI IMOCTYy4dall
B JIBEPE.
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Tabauna 3. Ynorpedsenne uHpuauTHBA 0€3 yacTUIbI 10

Cnyuau

Ilpumepwi

1. ITocie mooanvhwvix
214207108

You should have called her — Ter nomkxeH ObUI IO3BOHUTH €.

She may join us later — Moxet ObITh, OHA MMO3KE MPUCOCIUHUTCS
K HaM.

2. Ilocne koncmpyk-
yuu would rather, had
better

I'd rather check the weather forecast now — I nyurie cefivac mpo-
BEPIO MIPOTHO3 IIOT'ObI.

You'd better get off the bus here — Bam syurie BoiiiTi u3 aBTo0Oyca
3€ECh.

3. Hocnre 2razona do,
UCNOIb3YEeMO20 OJISL
yeunenus 0etcmeust

I do know what you mean — Sl neifiCTBUTEIBHO 3HAIO, YTO ThI HME-
eIllb B BUJTY.

1 did try! — 51 B camom nerne crapancs!

4. Ilocne enaeconos
4)8CMBEHHO20 B0C-
npusmus (t0 see, to
hear, to feel, to watch,
etc.), a maxorce enazo-
1106 10 let u to make
*3anomnume! Ipu yno-

mpe6ﬂeHuu omux 2aazconios

6 naccueHom 3ajloee nepe()
qubuHumueozw cmaesumeci

yacmuya 10.

I heard somebody knock on the door — 4 cibiman, Kak KTO-TO I0-
CTydJall B IBEPb.

Let me buy you a cup of coffee — [To3Bosb, st KymIt0 TeOE YaIKy
Kode.

I will make him change his mind — S 3actaBmto ero momMeHsTH
CBO€ MHCHUE.

She was seen to leave the house — Buaenu, kak oHa BBIXOJMIIA U3
Joma.

He was made to clean all the mess — Ero 3acraBuin yopate Bech
OecTopsIOK.

5. ITocne why u why
not ¢ sonpocu-
MenbHbIX NPeoodice-
HUAX

Why not do it straight away? — [Touemy ObI He caenarb 3T0 cpazy?

Why hurry up? We will be there soon — 3auem Toponutbcs? Mbl
CKOpO Oy/eM Tam.

Taoauna 4. Pojib MHPUHUTHBA B AHTJIMACKOM TPeAJI0KEeHUH.

B anrmmiickoM s3bIKE I/IH(l)I/IHI/ITI/IB MOXKET BBICTYIIATh B KA@UECTBC 4YAaCTU COCTABHOI'0O MMEHHOI'O
CKa3zyCMoro, a TakKC BBIIIOJIHATL POJIb APYTUX YJICHOB MMPCAJIOKCHUS.

Ysen npeasiokeHust

Ipumepsbl

Tlomnexaiee

To have a car is one of the requirements — lmerts ma-
IIMHY — OJIHO U3 TpeOOBaHUH.
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HMMenHas 9acTh COCTaBHOI'O HMEHHO-
ro CKazyemoro

All T need is to cut my hair — Bce, uto MHE HYKHO —
9TO NOACTPHUYb BOJIOCHI.

YacTh COCTABHOTO TJIArOJILHOTO CKa-
3yeMoro

You must read this article — Ter OKEH IPOYUTATH ITY
CTaTbIo.

CI0XHOE JTOIIOJHEHUE

I wanted you to meet my friend — I xoten, yTOOBI ThI
MO3HAKOMUJICS C MOUM JIPYTOM.

What will be the best wayto begin with? — C dgero

Omnpenenenue

JydIe HayaTh?

I called herto ask this question — $ mo3Bonuia eii,
OO6cTOsATENBCTBO

9TOOBI 33J1aTh 3TOT BOIIPOC.

Caoxunoe nonoanenne / Complex Object
to write articles.
[ know him to be writing a new article now.

to have written it already.

to have been writing it for a month.

to be written about in newspapers.

to have been written to already.

1) verbs of perception: see, observe, notice, watch:

2) verbs of thinking: think, believe, suppose, assume, know

3) verbs of wish: want, wish, would like

Cno:xnoe nomiexamee / Complex Subject-1

to write articles.

He is known to be writing a new article now.

to have written it already.

to have been writing it for a month.

to be written about in newspapers.

to have been written to already.

IIpumepsnl nepeBoaa: M3sectHo, yTo OH nUIIET cTaThl / OH, KaK H3BECTHO, MHUIIIET CTaThU
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1) verbs of perception: see, observe, notice, watch:

2) verbs of thinking: think, believe, suppose, assume, know

3) verbs of reporting: say, announce, report

Caoxnoe nomiexamee / Complex Subject-11

English

Russian

1. He seems to have had little sleep.

Kaofcemc;z, OH Majlo cnal.

2. This information appears to have caused a lot

of response.

yuro.

Ka.?fcel’l’ZCﬂ, OHA 8bl36AJlA 60Jlbu4yl0 peax-

3. The samples may happen to have got dam-

aged.

B03MOXHO, CIIy4nIIOCh TaK, YTO 00pa3IbI
ObUIN TIOBPEXKICHBI.

4. The suppliers claimed to have checked the

equipment before selling it.

Tlocmaswuxu 3a18unu, 4mo nposepulu
060pydosanie neped e2o NPoOaticel.

5. He proved/turned out to have copied it from

his friend.

opyea.

OKCZS’CZJZOCb, umo OH cnucai smo y ceoeco

6. He tends to read more than he used toro

ue.

Oun meneps yumaem Oonbule, Yem paHv-

7. He pretends to be reading

On oenaem 6uo, ymo yumaem.

Cao:xnoe nomaexamee / Complex Subject-111

Present

Past

Future

doing that.

HEYHO, OH JIeJIacT 3TO eiJac.

1. He is sure/certain /bound to be

= He must be doing it now. Ko-

He is sure/certain /bound to
have done that.

= He must have done that al-
ready.

HecomHeHnHO, OH 3TO yxke
caemnan.

He is sure/certain
/bound

to do that.

HecomuenHo, oH 3TO
clenaer.

now.

2. He is sure not to be doing that

= He can’t be doing that now. Ko-
HEYHO, OH HE JeJIaeT 3TO ceifuac.

He is certain not to have done
that.

= He can’t have done that.
HecomuenHo, oH 3TO HE JIe-
JIa.

He is certain not to do
that Koneuno, oH 310 He
OyneT nenarsb.
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3. He is likely to be doing that He is likely to have done that | He is likely to do that.

now. already. = He may /might do

= He may/might be doing it now. | = He may/might have done that.
BepositHo, oH aenaet 310 ceiiuac. | that. BeposiTHO, OH 3TO
BeposiTHO, OH 3TO
caemna.
C/IETIaeT.
For-to-Infinitive Construction
English Russian
1. Everyone waited for him to check the re- Bce xxmanu, 9ToOBI OH IPOBEPHIT pe3yIbTa-
sults. THI.

2. The results were brought for him to check. | EMy npunecnu pe3ynbTaTsl 1y1si IPOBEPKH.

Grammar Practice: the Infinitive
10. Translate into Russian.

. The buyers want to know our terms of payment.
. This is for you to decide.
. The plan of our work will be discussed at the meeting to be held on May 25.
. To walk in the garden was a pleasure.
. Jane remembered to have been told a lot about Mr. Smith.
. I felt him put his hand on my shoulder.
. This writer is said to have written a new novel.
. She seems to be having a good time at the seaside.
. They watched the boy cross the street.
. To advertise in magazines is very expensive.
. He proved to be one of the cleverest students at our Institute.
. He knew himself to be strong enough to take part in the expedition.
13. All types of fuel are sure to have advantages and disadvantages.
14. Burning is known to be cheap and fuel, usually coal, is easily available.
15. Scientists expect newer ways of generating electricity not to pollute the atmosphere.
16. A tidal power station makes use of the dail tides, which appear to be highly predictable.
17. The cost of hydroelectricity is known to be relatively low.
18. There is a tendency for dam designers to separate embankment dam and concrete dam
specialists, without an integrated approach.

O 00 1 N L B W N —

—_ —
—_ O
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19.The length changes caused by annual temperature changes need to be plotted and com-
pared for the underlying AAR-based expansion changes to be revealed.
20. Burning is supposed to cause pollution.

11. Put “to” before the infinitive where it is necessary.

1. My son asked me ... let him ... go to the club.
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10.
11.
12.
13.
14.
15.

You must make him ... practice an hour a day.

She was made ... repeat the song.

He is not sure that it can ... be done, but he is willing ... try.
Let me ... help you with your work.

She asked me ... read the letter carefully and ... write an answer.
You ought ... take care of your health.

I looked for the book everywhere but could not ... find it.
He was seen ... leave the house.

We had ... put on our overcoats because it was cold.

The man told me not ... walk on the grass.

Have you heard him ... play the piano?

You had better ... go there at once.

I would rather not ... tell them about it.

We shall take a taxi so as not ... miss the train.

12. Use the appropriate form of the infinitive.

i e

5.

They want (to take) to the Hoover dam by their father.

I am glad (to do) all the calculations yesterday.

This plant is known (to produce) tractors.

He wants his son (to become) a hydraulic engineer.

The enemy army was reported (to overthrow) the defense lines and (to advance) to-

wards the suburbs of the city.

6.
7.
8.
9.
10

He seems (to know) French very well: he is said (to spend) his youth in Paris.
You had better (to call) our distributors at once.

We are happy (to invite) to the Hoover Dam museum.

That firm is reported (to conduct) negotiations for the purchase of green concrete.

. It seemed (to snow) heavily since early morning: the ground was covered with a deep

layer of snow.

11.
12.
13.
14.
15.

13.

He didn’t hear me (to knock) at the door.

I want (to inform) of her arrival.

Our sportsmen are proud (to win) the cup.

He is known (to work) on the problem for many years.

The representative of the firm asked for the documents (to send) by air mail.

Put “to” where necessary.

1. I think you ought ... apologize.

2. Make him ... speak louder.

3. Help me ... carry this bag.

4. My son asked me ... let him ... go to the theatre.

5. I must ... go to the country.

6. It cannot ... be done to-day.
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7. She asked me ... read the letter carefully and ... write an answer.
8. The man told me not ... walk on the grass.

9. Let me ... help you with your work.

10. She ought ... take care of her health.

11. We had better ... stop to rest a little.

12. I don’t know what ... do.

13. He was seen ... leave the house.

14. We have come ... ask whether there is anything we can ... do.
15. We heard the siren ... sound and saw the ship ... move.

16. I cannot ... go there now, I have some work ... do.

17. During the crossing the passengers felt the ship ... toss.

18. You must make him ... practice an hour a day.

19. He is not sure that it can ... be done, but he is willing ... try.

20. I looked for the book everywhere but could not ... find it.

14. Make infinitives (add “to”) or gerunds (add “-ing”) of the verbs in brackets to make
the following sentences grammatically correct.

1. When I’'m tired, I enjoy ... television. It’s relaxing. (watch)
. It was a nice day, so we decided ... for a walk. (go)
. It’s a nice day. Does anyone fancy ... for a walk? (go)
. I’'m not in a hurry. I don’t mind ... (wait)

. They don’t have much money. They can’t afford ... out very often. (go)

. Our neighbour threatened ... the police if we didn’t stop the noise. (call)

2
3
4
5
6. I wish that dog would stop ... It’s driving me mad. (bark)
7
8. We were hungry, so I suggested ... dinner early. (have)

9

. Hurry up! I don’t want to risk ... the train. (miss)

10. I’'m still looking for a job but I hope ... something soon. (find)
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COMPUTER-ASSISTED LANGUAGE LEARNING:

INTEGRATED TASK

Hoover Dam

Integrated task to Unit 8. Read the text about the Hoover Dam from the Unit and watch
the video, complementing the text, twice using subtitles, if necessary, and compare the content of
both. Then answer the questions below and write the answers to these questions in the essay of

250-300 words.
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Building the Hoover Dam

https://www.youtube.com/watch?
v=n9Gy 1PpwSU&t=14s

Answer the following ques-
tions:

1. How do the text and the
video correlate? What do they
have in common?

2. Why was the project of build-
ing the dam important for the
government?

3. What is the Boulder City?

4. What is the Hoover dam de-
sign?

5. What is the total volume of
concrete was used? How many
pipes were used? What is the to-

% tal high of the dam?

6. When was the building com-

pleted and how did it correlate
A with the plan?


https://www.youtube.com/watch?v=n9Gy_1Ppw5U&t=14s
https://www.youtube.com/watch?v=n9Gy_1Ppw5U&t=14s

Unit 9. The Boulder Canyon Project
Part 1. Boulder Dam Design
Helpful vocabulary

Read the new words and make up 5 sentences of your own

Encounter — Bctpeuars, solution — pemienue, tentative — mpoOusIii, gravity dam — rpaBura-
nuoHHas miotuHa,  diversion plan — man BomooTBoma,  SIPhONS — ruapaBiIMUYecKuil 3aTBOP,
cudon, multiple arch concrete — Geronno-apounas mioTuHa, CONcrete gravity — rpasura-
nuoHHas OetonHas riotuna, rock-fill with concrete face — kamHenabpocHas moTuHa, 00JIH-
roBanHas 6eronom, Spillway — Bomocnus miotunsl, outlet conduit — Bomocrounas Tpyba, ap-
point — wasuauuts, feasibility — memecoobpasHocTs, ocymiecTBUMOCTE,  POWer penstock —
HAMOPHBIA TpybompoBoa, Crest — rpedens mrotunbl,  discharge — BBIMYCK CTOYHBIX BOJI,
powerhouse — smexktpocrannus, downstream portion — HwKHsIS 9acTh mMoToKa,  Ssupply —
cHaOxatb, intake tower —3abopHas OanrHs

1. Ilepeseoume mexcm u peuwiume, AGAAOMCA U 6EPHLIMU OAHHbBIE YHIBEPIHCOCHUSL.
Oocyoume codeprcanue mekcma 6 napax

1. Prior to the design of Boulder Dam, the highest dam in the world was Arrowrock Dam
on the Boise Project in Idaho.

2. In 1920’S provisions for a powerhouse were not included in the plan
3. The 1924 design was for a concrete arch structure.

4. In 1924 Diversion would be handled via five 35-foot diameter tunnels through the Ne-
vada side of the canyon.

5. In 1928 the best design from the standpoints of economy, safety, and engineering feasi-
bility was determined.

6. In 1928 Studies into the best arrangement for the power plant and dam led to three de-
signs.

7. The initial appropriation for construction was made in July 1935.

8. The final design called for the diversion of the river via four, 50-foot diameter tunnels
driven through the walls of the canyon, two on each side.

The design of Boulder Dam evolved during several years of study that involved the ef-
forts of some 200 engineers and other workers in Reclamation's design office in Denver and sev-
eral consulting firms that were retained during the design process. Prior to the design of Boulder
Dam, the highest dam in the world was Arrowrock Dam on the Boise Project in Idaho. At just
over 348 feet high, Arrowrock Dam was less than half the height of the proposed dam in the
Black Canyon. It was clear from the beginning that many new problems in design and construc-
tion would be encountered and solutions would have to be found before the dam could be built.
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https://www.multitran.com/m.exe?s=%D0%B3%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F+%D0%B1%D0%B5%D1%82%D0%BE%D0%BD%D0%BD%D0%BE-%D0%B0%D1%80%D0%BE%D1%87%D0%BD%D0%B0%D1%8F+%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0&l1=2&l2=1
https://www.multitran.com/m.exe?s=%D0%B3%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F+%D0%B1%D0%B5%D1%82%D0%BE%D0%BD%D0%BD%D0%BE-%D0%B0%D1%80%D0%BE%D1%87%D0%BD%D0%B0%D1%8F+%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0&l1=2&l2=1
https://www.multitran.com/m.exe?s=%D0%B3%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F+%D0%B1%D0%B5%D1%82%D0%BE%D0%BD%D0%BD%D0%BE-%D0%B0%D1%80%D0%BE%D1%87%D0%BD%D0%B0%D1%8F+%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0&l1=2&l2=1

A tentative design produced in 1920 called for a straight, concrete gravity dam with a cross
section similar to the design later adopted for construction. The diversion plan for the 1920 de-
sign was similar to the design adopted in the final plan: four large diversion tunnels, two on ei-
ther side of the canyon. Spillway provisions included thirty-two, 16-foot by 16-foot siphons dis-
charging into the diversion tunnels. Similar to the design of Arrowrock Dam, there were three
banks of outlets running through the dam. When the 1920 designs were drawn up, there were no
plans for power development, so provisions for a powerhouse were not included in the plan.

In 1924, a report on the development of the Colorado River Basin included a preliminary
design for a concrete dam at the lower Black Canyon site. Prior to this time, several types of
dams were considered, including earth and rock-fill, rock-fill with concrete face, multiple arch
concrete, concrete gravity, and concrete arch. By the time the 1924 report was issued, all but the
rock-fill with concrete face and concrete gravity or arch designs had been eliminated. Further
studies determined that a concrete gravity or arch structure would be best.

The 1924 design was for a concrete arch structure. Although a preliminary design, it was
selected as representing a reasonable estimate of the final design for use in cost estimates. Unlike
the 1920 design, the 1924 design eliminated the spillways and was designed to be overtopped
during maximum floods. Diversion would be handled via three 35-foot diameter tunnels through
the Nevada side of the canyon. The design retained the outlet conduits through the dam structure
and still did not have provisions for power development, although designs for future power de-
velopment were considered. In 1928, the Secretary of Interior appointed a board of engineers and
geologists to review all designs and determine the best design from the standpoints of economy,
safety, and engineering feasibility. The board, known as the Colorado River Board, approved the
lower Black Canyon site and recommended changes to the diversion plan, doubling the diversion
capacity to 200,000 second feet (s/f). The Board also increased the spillway capacity to 400,000
s/f, which would eliminate the possibility of overtopping during maximum flooding.

By 1928, power development had become an essential feature of the project. Studies into
the best arrangement for the powerplant and dam led to two designs. The first design placed the
powerplants and outlet works on the Nevada side of the canyon with two circular vertical shaft
spillways on the Arizona side. The second design called for a "U" shaped powerhouse at the base
of the dam with spillway tunnels and double banks of outlet works contained in both canyon
walls. Intake towers would supply water to the power penstocks and outlet works. Both designs
eliminated the outlet conduits through the dam structure and were designed as gravity-arch struc-
tures. The second design would form the basis for the final plan.

The initial appropriation for construction was made in July 1930. At that time the design
had been modified to eliminate the two vertical shaft spillways and replaced them with two side
channel spillways with uncontrolled crests, with upstream openings controlled by 50-foot by 50-
foot gates that would be opened if greater flows were required. Modifications in the tunnel lay-
out and intake towers were added, but the design still retained the double banks of canyon wall
that had been part of the 1928 design. In 1931, the contract for construction was awarded, and
the final design was determined. In the final design, the side channel spillways were retained, but
they would be controlled by drum gates and connected to the diversion tunnels by inclined
shafts, and the upper set of canyon wall outlets was eliminated.

The final design called for the diversion of the river via four, 50-foot diameter tunnels
driven through the walls of the canyon, two on each side. Following completion of the dam, the
outer tunnels would be plugged at about mid-point, and inclined shafts from the spillways would
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discharge into the downstream portion of the tunnels. The inner tunnels would also be plugged
about one-third of the way downstream from their openings and 30-foot diameter steel penstocks
would be placed in the downstream portion connecting the powerhouses to the intake towers. In
addition to the diversion tunnels, two additional tunnels, one on each side of the canyon, would
be driven to house penstocks that would supply water from the intake towers to the power hous-
es. When not needed for power generation, these tunnels would discharge through the canyon
wall outlet works.

2. Haiioume ¢ mexcme 12 nap cHuHOHUMO8 IMUM C1OGAM:
1. meet 2. Decision 3. Experimental 4. Approve 5. Numerous 6. Assessment

7.exclude 8. Preserve 9. Define 10. Expediency 11. Allocation 12. through

3. IIposepvme, npasuivho 1u 00pa308ansvl Cyu,ecmeumesibHyle Om OAHHBIX 271A207108.
B nexomopuix ciyuanax 603moxcno 08a cyujecmeumenbHuix (Oeiicmeue u oeamens).

Construct — construction — constructor; consume — consumption — consumer; cost — coster;
increase — increasing;  demand — demanding; generate — generation — generator; mean —
meaning; permit — permission; produce — production — producer; provide — provision —
provider;  supply — supplition — supplier.

4. A. Ilepeseoume cnedyrougue ci080Co4emanus

1. Siphons discharging into the diversion tunnels, 2. banks of outlets running through the dam
3. provisions for a powerhouse 4. preliminary design for a concrete dam 5. arch designs had
been eliminated 6. reasonable estimate of the final design 7. the design retained the outlet con-
duits 8. initial appropriation for construction was made 9. downstream portion of the tunnels
10. steel penstocks would be placed in the downstream portion.

b. Ilepeseoume cneoyroujue cioeocouemanusn u UCnOb3yiime RPUHYUN HOMUHAMUG-
HOUl ampudymueHoll yenouKu 011 0oabuiell 1aKOHUYHOCIU CO2IACHO MOOEIU:

Estimate of the final design — final design estimate — koneuHas oreHKa nu3aiiHa

1. Standpoints of economy and safety 2. Essential feature of the project 3. Banks of canyon
walls 4. Diversion of the river 5. Modifications of the tunnel layout 6. Spillways of the verti-
cal shaft 7. Replacement of the vertical shaft

5. IIpoBepbTe MamMHHBIA NepeBoa ad3ana u3 Tekcra The Boulder Dam Design
U BBINUIIUTE NPUMEPbI TPAMMATHYECKHX, JJEKCHYECKUX U CTHJIMCTHYECKUX OIIHOOK.

The initial appropriation for construction was made in July 1930. At that time the design
had been modified to eliminate the two vertical shaft spillways and replaced them with two side
channel spillways with uncontrolled crests, with upstream openings controlled by 50-foot by 50-
foot gates that would be opened if greater flows were required. Modifications in the tunnel lay-
out and intake towers were added, but the design still retained the double banks of canyon wall
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that had been part of the 1928 design. In 1931, the contract for construction was awarded, and
the final design was determined. In the final design, the side channel spillways were retained, but
they would be controlled by drum gates and connected to the diversion tunnels by inclined
shafts, and the upper set of canyon wall outlets was eliminated.

[TepBoHavanbHBIE ACCUTHOBAHUS HA CTPOUTEILCTBO ObLIM ciaenanbl B uioje 1930 roma. B
TO BpeMs MPOEKT ObLI M3MEHEH, YTOObl YCTPAaHUThH JIBa BEPTUKAJIBHBIX BOJOCOpOCa IIAaXThl, U
3aMEHMJI UX JIByMS OOKOBBIMH BOJIOCOpOCAMH C HEKOHTPOIHPYEMBIMH T'PEOHSMH, MPU STOM
BXOJIHBIE OTBEPCTHUSI KOHTPOIHpoBanuch 50-¢pyroBeiMu Ha 50-pyToBBIE. BOPOTA, KOTOPHIE OYIyT
OTKPBITBI, €CITM MOTPeOYIOTCs OOJbIINE MOTOKH. BhITH BHECEHBI M3MEHEHUS B TUTAHUPOBKY TYH-
HEJIsI ¥ BITYCKHBIE OalllHU, HO B KOHCTPYKIIMU BCE €IIe COXPAHUIUCH TBOMHBIC OAaHKU CTCHBI Ka-
HbOHA, KOTOpbIE OBLIM YacThio KOHCTPYKIMU 1928 roma. B 1931 rogy ObuT 3aKitoueH JOTOBOP
Ha CTPOUTENHCTBO, U OKOHYATENbHBIM MPOEKT ObLI orpesaeseH. B okoHYaTenbHOM KOHCTPYKIUU
BOJIOCJIMBBI OOKOBBIX KaHAJIOB OBbUIM COXpPAaHEHBI, HO OHU OYIyT KOHTPOJIHPOBATHCS 3aTBOPAMU
OapabaHa M COEAMHSTHCS C OTBOJHBIMH TYHHENSIMM HAKJIOHHBIMU BajlaMH, a BepXHHUI Habop
CTEHOK KaHbOHA OYET UCKIIIOYEH.

[Tpumeps! ommoOOoK:

I'pamMmaTnyeckue Jlekcnueckue Cruniaucruyeckue

Grammar: The Gerund

Tenses Active Passive
Indefinite giving being given
Perfect having given having been given

1. Ilpu3Haku repyHaus u ero nepesos
I'epynamii mo opme coBnanaet ¢ npuyactueM | uinu neppeKTHBIM NIpUYaCTHEM.
I'naronpHas popma ¢ OKOHUAHHEM -INQ SBJISETCS TEPYHUEM, a HE TIPHYACTHEM, €CIIU Tie-
pen Hell CTOUT NPEMJIOT, CYLIECTBUTEIBHOE B IMPUTSKATEIIBHOM IAJEKE WU IIPUTSHKATEIIBHOE
MECTOUMEHHUE.

2. 3amoMHHTe CJIETYIOIIHE COYETAHNS CJI0B, OCJIE KOTOPBIX YIOTPEOISIETCS TePyH/IHIA:

(I) cannot help  — (s1) He Mory He

it is worth — CTOUT

it is worth while CTOUT

it is no good HE CTOUT, OECIIONIE3HO,

it is no use

HET CMbICJIA
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. Ilepeseoume cnedyougue npeonoscenus c cepynouem

It is worth while discussing this phenomenon.
There is one more point worth mentioning.
It is no use searching for another approach.
It is no good arguing about this issue.
The motor went on running.
We cannot help acknowledging the importance of this statement.
Would you mind answering one more question.
In spite of his words I could not help feeling excited.
It seems to me the case is not worth mentioning.
10. Go on demonstrating your slides.
11. Avoid mixing these two substances.
12. This paper is worth reading.
13. I can't help regretting it.
14. He had to give up experimenting.
15. The ammeter stopped working because the coil was short-circuited.
16. One cannot keep dividing matter without reaching the stage when further subdivi-
sion is impossible.
17. A phosphorescent material is able to continue glowing in the dark.
18. Hardness is the ability to withstand being dented or stretched.
19. Catalysts aid in accelerating reactions.
20. I think of trying another approach.
21. The droplets are capable of being photographed.
22. He succeeded in obtaining reliable results.
23. The book aims at acquainting the readers with modern
achievements in astrophysics.
24. Calcium and sodium are alike in being very soft.
25. Selenium and tellurium resemble sulphur in presenting
a number of allotropic forms.
26. Archimedes is credited with applying huge lenses.
27. Silicon resembles carbon in forming a series of volatile hydrates.

e AR o
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK

The Boulder Dam Design
Integrated task to Unit 9. Part 1. Read the text The Boulder Dam Design, watch the

video complementing the text, twice using subtitles, if necessary, and compare the content of
both. Then answer the questions below and write the answers to these questions in the essay of

250-300 words.

HOOVER DAM

—_—

| B Y| 19 0:00 / 5:03

HOOVER DAM https://www.youtube.com/watch?v=UVBb c0P7sk

Answer the following questions.

1. Where is the Hoover (Boulder) Dam located?

2. Why is the Hoover Dam considered to be the largest dam in the world?
3. What were the main challenges of the Hoover Dam construction?

4. What is the secret hidden inside the Hoover Dam?

5. How many stairs does the angled staircase have?

6. Is it possible to avoid leaks? Why? Why not?
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Unit 9. Part 2. Boulder City and Pre-Construction

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Boulder — Banyn; appurtenant works — sogonpoBosiiye NpuIioTHHHBIE COOpykeHust; anchor —
SIKOpPb, (hukcatop; Site — MPOM3BOACTBCHHBIN 00BEKT, CTPOUTEIbHAS TuTomanka; to line — BbI-
HOJHATH OOJMIIOBKY;  permanent cableway — HecheMHas oBeCHas KaHATHAs 1opora; Sup-
port features — moamopku; water and sewage systems — BoAONpOBOIHAS U KaHAJIN3AI[MOHHAS
cucteMsl; Switchyard — snekrpopacipenenurenbHas MOACTaHIMs, temporary camps — jareps
BpPEMEHHOTO MpokuBaHus; subsidiary — ¢pumman; loading station — 3ona 3arpy3ku; land-
ing platform — norpy3ouno-pasrpy3ounas miomiaaka; hoist house — 3nanue moabreMHOMN Martiu-
HBI

1. Ilepeseoume mexcm u peuwiume, AGNAOMCA U 6EPHLIMU OAHHbBIE YHIBEPHCOCHUSL.
Obcyoume coodepircanue mexkcma ¢ napax

1. Support features included transportation and communication facilities, housing, wa-
ter and sewage systems, power and lighting facilities.

2. The site was in the middle of the field with limited access and no provisions for
housing the almost 3,000 people that would work on the project.

3. Work on Boulder City began in September 1930.
The city was ready when the first dam workers arrived at the site in early 1931.
Most of the town was ready for occupancy by the beginning of 1931.
The cableway can be remotely controlled from the control house.
The town was planned using the accepted standards for municipal development.
The project involved 5,000 workers and officials.

9. The State of Nevada constructed a 24 mile long highway from Los Angeles to Boul-
der City.

10. The project cost is $172,000.

© N o O

Activities. Before construction of the dam and appurtenant works could begin, an enor-
mous amount of preparatory work had to be undertaken. The site of the dam is a deep canyon
more than 30 miles from the nearest town. The site was in the middle of the desert with limited
access and no provisions for housing the almost 5,000 people that would work on the project.
Before work on the dam itself could begin, many support features had to be constructed. These
included transportation and communication facilities, housing, water and sewage systems, power
and lighting facilities, and a 150-ton cable way for handling heavy equipment at the dam site. To
house the estimated 5,000 workers and officials involved with the project, the Government de-
signed and built Boulder City. The site for the town, about six miles west of the dam, was chosen
because it was at a higher elevation than the surrounding countryside. It was felt that the climate
at the higher ground would be more mild and hospitable than at lower altitude were the tempera-
ture was often well over 100 degrees, 24 hours a day. The town was planned using the accepted
standards for municipal development and was constructed with paved streets, a water and sewer
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system, electrical power, a city hall, administrative building, schools, a hospital, and houses for
the workers and their families.

Work on Boulder City began in December 1930. The original plan called for completion of
the town before work on the dam began, but the construction schedule for the dam was acceler-
ated, and the town was not ready when the first dam workers arrived at the site in early 1931.
During the first summer of construction, workers were housed in temporary camps while work
on the town progressed. In April 1931, the Boulder City Company was organized as a wholly
owned subsidiary of Six Companies to manage the town for the Government, and Sims R. Ely
was named city manager by Interior Secretary Ray Lyman Wilbur. By the end of 1931, most of
the town was ready for occupancy.

A project of the magnitude of Boulder Dam required an enormous amount of material and
equipment. In order to transport the material to the site, it was necessary to construct a 22.7- mile
branch railroad from a point about 7 miles south of Las Vegas. The railroad was built and oper-
ated by the Union Pacific Railroad, which also built a 400 car switchyard at Boulder City. The
railroad issued the contract for construction of the branch line September 10, 1930, and regular
service to Boulder City began on April 17, 1931.

The railroad was continued from Boulder City to the rim of the canyon above the dam site.
Construction of this section of the line, just over 10 miles, was carried out under contract by the
Lewis Construction Company. The final four miles of the line required significant excavation
and fill, and construction of five tunnels totaling over 1,400 feet. Work on the line was complet-
ed in September 1931 at a cost of $635,000, of which over $460,000 was for labors to facilitate
the movement of men and equipment to and from the construction site, the State of Nevada con-
structed a 24 mile long highway from Las Vegas to Boulder City. The road from Boulder City to
the canyon rim, about seven miles, was constructed for the Government by the General Con-
struction Company. Designed to transport men and equipment to and from the dam site, these
roads formed a link in the highway between Las Vegas and Kingman, Arizona.

Since it was not practical to transport much of the equipment and material to the canyon
floor by means of a roadway, a permanent cableway with a 150-ton capacity was constructed by
the government. The cableway spans the canyon near the downstream ends of the powerhouses.

The loading station was constructed on the Nevada side of the canyon near the end of the
highway and rail line, and several landing platforms were constructed on both canyon walls. The
cableway is supported by a 118-foot high steel tower on the Nevada side, and is anchored into
the side of the canyon on the Arizona side. The cableway is 1,580 feet long from anchor to an-
chor and has a usable span of 1,256 feet. The operating machinery is located in the hoist house
on the Nevada side of the canyon. The cableway can be remotely controlled from the control
house that overlooks the canyon or from any of the landing platforms. The cableway was up-
loaded and constructed by the Lidgerwood Manufacturing Company and cost $172,000.

2. Haiioume ¢ mexcme 12 nap cunonumoe.
1. preliminary work 2. Machinery 3. Demanded 4. Create 5. Structure 6. Constant
7.some of 8. tocarry 9. Essential 10. speedup 11. labors 12. time-table

3. Haitoume coomeemcmeus mexicoy crosamu 6 zpynnax A u B
A 1 Construction 2 Development 3 Link 4 Limited 5 Provisions 6 Housing
7 required 8 excavation 9site 10 material 11 occupancy 12 form
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B aPopulating b Necessary ¢ Connect d Building e Conditions fPlace ¢ Stuff
h Dig iCreate jAccommodation k Elaboration | Confined

4. Oépaszyiime cywiecmeumenvHsle Om OAHHBIX 2/14207108. B Hekomopbix cnyuasx 603-
MOXCHO 08a cyuiecmeumesibHulX (Oelicmeue u oesamey).
construct — construction — constructor

1. Built-...-... 6. Organize-...-...
2. Develop -...-... 7. Demand -...-...
3. Use-...-... 8. Begin-...-...

4. Provide -...-... 9. Produce-—...—...
5. Accelerate -...-... 10. Excavate -...-...

1. IlepeBeaute ciaenyrouye cI0BOCOUYETAHUS

1. remotely controlled 2. communication facilities 3. operating machinery 4. significant
excavation and fill 5. municipal development 6. lower altitude 7. limited access
8. by means of a roadway 9. construction of the branch line 10. support features

Confusables
6. Boioepume nooxoosauiee cioeo.

Construction is the process of preparing for and forming buildings and building systems.
Construction starts with planning, design, and financing and continues (1) the structure is
ready for occupancy. Far from being a single activity, large scale construction is a feat of human
multitasking. Normally, the job is managed by a project manager, and supervised by a construc-
tion manager, design engineer, construction engineer or project architect. For the successful

(2) of a project, (3) planning is (4) . Those involved with the design and
execution of the infrastructure in question must (5) the zoning requirements, the envi-
ronmental (6) (7) and transportation of building materials, logistics, (8)

to the public caused by construction delays and bidding, etc.

1. a) unless b) until c) unlikely

2. a) excavation  b) examination c) execution

3. a) effective b) affect c) affection

4. a) essential b) exceptional  c) flectional

5. a) confuse b) conducted C) consider

6. a) impact b) involve c) invite

7. a) possibility b) availability  c) ability

8. a) evidence b) innocence C) inconvenience

7. 3anoanume npoodenvt OAHHBIMU 8blULE CTIOBAMU.

[EEN

. Wait I get back.
2. The of the requisite tools and machinery is needed.
. However, juridical tools seem increasingly

w
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These include  arms control monitoring.

Some analysts Somalia as the failed state par excellence.

The evaluation also disclosed certain weaknesses that have limited programme
Resource was essential to the fight against drugs.

Excuse the , we're just checking documents.

© N A

. Bcmasvme coomeemcmeyrwuwue nocnenozu: into, with, on, in, out, up off
There was a radioactive fall___ after Chernobyl Accident.

I love catching  with friends after I’ve been away for a while.

The electricity was shut ___ due to the turbine failure.

Hurricans can cause a total black .

I never got with my neighbours — they were so unfriendly.
Engineers consider it an important break

I don’t want to fall with you over such a stupid little thing.

He opened the door and told her to get .

. I can’t make____ the theorem.

10. She decided not to give  music, though it wasn’t easy to find time for it.

© XN OAsLNE©

Linking words: wWhatever, wherein, whenever, however, whoever

9. Iepegeoume cnedyrowue npednorycenus.

1. Behavioural change must be promoted via awareness campaigns, whereas structural
changes called for qualitative indicators.

2. Managing migration flows wherever and whenever it is required while respecting
humanitarian obligations consecrated in international law is the most difficult task.

3. All reports presented mainly factual information, but however important it may be
critical and evaluative analysis is essential as well.

4. Whoever can take part in the discussion concerning the recreation area.

5. The residents can choose whichever proposed plan they like.

Participial Constructions
OO0BbeKTHBI NPUYACTHBIN 000POT ynoTpedJisieTcs:

1. Tlocne riaroioB 4yBCTBEHHOTO BOCIPHSTHS, Takux Kak: to see, to hear, to feel, to find
U T.JI.

Did you not hear the clock striking? K&KIBIA NIEHb. -
I felt the car skidding TEI He ClBIIIAN, KaK OMJIM Yachl?

S uyBCTBOBAJI, UTO MalIMHA OYKCYeT. -
51 modyBCTBOBAJI, YTO YTO-TO T'OPENIO, U YBUAEI,

I smelt something burning and saw smoke
rising.
I watched them rehearsing the play. KaK IMOHUMAJICS JIBIM. -

$1 HaOnroiana, Kak OHU PETeTUPOBAIH TIbECY.
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2. Tlocme rTmarosoB, 0003HAYAIONIUX YMCTBEHHYIO JCSITEIBHOCTH: 10 consider, to
understand.

I consider him killed. S cumran, 4to ero youiu.

3. Tlocre rimaroios, o003HavaroIMX keaanue: to want, to wish, to desire.

She wants the text translated quickly. Ona xouem, 4TOOBI TEKCT MEPEBETH OBICTPO.

4. ITocne rnarosnos to have u to get. ITocne aTHx ri1aronos ynorpebisercs Toibko Participle II.
Kay3zarus

I had my coat cleaned. 51 mouncTHIIa MOE TATBTO (T.€. MOPYYHIIa KOMY-
You got my piano tuned. TO MMOYUCTHTH €r0). MHE HACTPOMIIN ITMAHUHO
(T.€. s MOpyYHIIa KOMY-TO HACTPOUTH €T0).

OOBEKTHBIN MPUYACTHBIM 000POT MOX0X HA OOBEKTHBIN HMHPUHUTUBHBINA 000poT. KOHCTpyKITHS
C MpHU4YaCTUCM YHOTPGG.H}IGTCH OGBI‘IHO TOorga, Korga Mbl XOTUM HNOAYCPKHYTH, YTO HeﬁCTBHe,
BBIPOKEHHOE TIPUYACTHEM, HE OBLIO 3aBEPIICHO, €IIe JJTUIOCh B MOMEHT JACHCTBUS, BRIPAKCHHO-
T'O I'1aroJIoOM-CKa3yCcMbIM.

CPABHMUTE:

I saw him leaving the house. { Bunen, kak = [ saw him leave the house. f Bunen, kak oH BbI-
OH BBIXOIWJI U3 IOMa. IIeJI U3 IOMa.

I saw him changing the wheel 4 Bumen, xkak | I saw him change the wheel. 51 Bugen, kak on
OH MEHSET KoJieco (BeCh MPOIECC WIIM MO- = CMEHIJI KOJIeco. (Pe3ynnbTar)
MEHT)

10. Jononnume npeonoscenus, ucnonwvsya Participial Constructions
1. They watched the children

.He didn't see her

. I didn't notice you

. He liked to watch his brother

. He found himself

. I've never heard you

.Ididn't see anybody

. The girl saw someone

. She watched the car

10.1 saw the door

11. We heard the students of the second Group
12. Did you ever hear them

O 00 3 O L B W DN

13. The wind sent the leaves
14. He felt her
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11. TlepeBeauTe Ha pycckuii s3bik. He3aBucumblii npuyactHblii ooopor (HITO:
Absolute Participial Construction) BctaBuB HeoGX0AUMBbI€e 1O CMBICJIY COIO3HbIE CJIOBA
nocne, kozoa, nockonpky u T.1. eciu HIIO B nepsoii yacTu npeanoxkenusi. Cm. npumep
nepesoaa B (1). Eciim HITIO Bo BTOpPOIi YacTH NpeAsIo:KeHusl, TO BCTaBbTe CON3BI d, U,
npuuem, npu smom (6oee moIPOOHO CM. YPOK 5: DYHKITUU TIPUYACTHS).

1. Being very ill, she couldn’t speak. IlockoabKy oHa ObLIa OYEHBb OOJIbHA, OHA HE MOTJIA
TOBOPHTD.

2. Being busy, he put off the trip.

3. There being little time left, they took a taxi.

4. The hour being late, she hurried home.

5. Dinner being over, they stood up and went into the garden.

6. New technologies are being adopted worldwide, with CFD becoming the definitive
way of producing the most economic arrangements in future.

7. Many standard arrangements were developed in various countries, with many follow-
ing the United States Bureau of Reclamation practice.

8. Hydropower is produced in 150 countries, with the Asia-Pacific region generating 33
percent of global hydropower in 2013.

9. China is the largest hydroelectricity producer, with 920 TWh of production in 2013
representing 16.9 percent of domestic electricity use.

12. Packpoiite cko0ku, ynorpedsasisi Present Participle (doing) nam Perfect Participle
(having done).

1. (to translate the text), he was thinking hard.

2. (to translate the text), he went for a walk.

3. (to ride a bike), she fell off and hurt her knee.

4. (to ride a bike), she felt excited and energetic.

5. (to talk to her neighbour in the street), she didn’t notice her friend coming to her.

6. (to talk to her neighbour in the street), she went home.

7. (to read a story), she got interested.

8. (to read a story), she closed the book and put it on the shelf.

9. (to chop vegetables), she cut her finger.

10. (to chop vegetables), she put them in the bowl.

13. Packpoiitme ckooKku, ynompeoue npuuacmue npouieouiezo 6pemeHu (V3

The letter (to write) by him was very long.

We are interested in the goods (to produce) by this factory.

She didn’t understand the word (to say) by him.

He didn’t see the things (to keep) in her box.

I don’t like the video (to buy) yesterday.

This is the house (to build) many years ago.

The question (to put) to the professor was important.

The article on agriculture (to publish) in this magazine was written by Smith.
. You can get the book (to recommend) by our teacher in the library.

10. When (to use) for building purposes, concrete is very important.

11. When (to complete), the new building will accommodate 3000 students.

D AR i
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14. J/lononnume ouanocu, ucnonv3ya Participial Constructions

A:Isawher  the house very early this morning.
B: Where did she go?
A: Did you see Bob yesterday?
B: I caught him  through my drawers.
A: Would you like to come  with us?
B: Yes, sure! I like skiing!
A: What did you do yesterday?
B: I stayed at home TV.
A: What did you do when you saw Elena?
B:  her on the other side of the road, I quickly tried to hide.
A: Do you know what she did after visiting her boss?

B: on her computer, she started work.
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK

Boulder City and Pre-Construction

Integrated task to Unit 9. Part 2. Read the text Boulder City and Pre-Construction,
watch the video complementing the text, twice using subtitles, if necessary, and compare the
content of both. Then answer the questions below and write the answers to these questions in the
essay of 250-300 words.

VIDEO: Boulder City Nevada

https://www.youtube.com/watch?v=KjtcBT-iTgM

Answer the following questions:

1. How do the text and the video correlate? What do they have in common? What is differ-
ent?

2. What were the difficulties to overcome in constructing of Boulder City?

3. How many workers the town was designed to house?

4. For whom Boulder City was originally built as a temporary town?
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Unit 10. Consideration of waterfront space
use by the sister cities

Helpful vocabulary

Read the new words and make up 5 sentences of your own

Waterfront — Oeper; attractiveness — mpunekarensHocTh; mouth of the river — ycree
peku; bless — 6iarocosists; Sister cities — ropoma-modopaTumbl;, asset — axkTHB, IEHHOCTH,
sightseeing — ocmoTp mocronpuMmedareabHOCTEH;  tOWNSCApe — TOpOJCKOM Mmei3ax; ex-
tend — mnpocruparscs; Spoil — moptuth, temporary — BpeMeHHbIH; MeNntion — ynoMuHaTh;
pedestrian walkways — mermrexombie 10pokkn; — downstream — BHH3 110 TEYCHHIO; Ve-
hicle — rpancriopTHOe cpencTBO;  COMPprise — comepxkatb; In terms of —touku 3penus; veg-
etation — pacrurenbHOCTH, INCONSISteNt — MPOTHBOPEUMBHIIA; MOOK — NPUYATUTh; Fevet-
ment — o6mnuoBka; flood — naBonuenue; beneficial — Beiroansrit; inconsistent — Hecoot-
BETCTBYIOIIMIA; Prevention — npenoTBpaiicHue.

1. Ilepeéeoume mexcm u pewiume, AGAAMCA U 6EPHLIMU OAHHbBIE YHIBEPIHCOCHUSL.
Oocyoume codeprcanue mekcma 6 napax

1. Saint Petersburg and Osaka are similar in terms of location.

2. Waterfront spaces in Saint Petersburg and Osaka appear to be regarded as resources
for industrial development.

3. Dotombori Canal has a constant space on both sides between the bank and buildings
where tourists and vehicles can pass.

4. Anurban motorway near the Dojima River spoils the cityscape.

5. Griboedov Canal has business related and residential buildings on both its banks.

6. On the banks of the Fontanka River people can access and have direct contact with
river water.

7. In Osaka the rivers have no docks because of flood prevention.

8. People don’t have an access to the Fontanka River.

9. Only direct ecosystem services can be beneficial to people.

10.The Dojima River will be improved so that people can have access to it.

A waterfront is an attractive space which allows us to have contact with nature, i.e. water
and living creatures. Therefore, for a large densely built city of today, whether it has a waterfront
space or not determines the degree of its attractiveness. Being sister cities and similar in terms of
location, both Saint Petersburg and Osaka are metropolises blessed with such waterfront spaces
consisting of rivers and canals spread through their city centres.

Presently, these spaces in both cities appear to be regarded as resources for tourism to at-
tract visitors. However, although they serve as important assets for tourism in large cities, it is
also necessary to develop them as high-quality symbiotic spaces between waterfronts and hu-
mankind, by re-examining them as one of the urban resources benefitting those who live there.
To this end, introduction of the ecosystem service concept becomes effective. In this study, rep-
resentative examples of waterfront use in Saint Petersburg and Osaka are considered from the
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viewpoint of ecosystem services in four locations; the tourism district, city centre, the district
near the mouth of the river, and the mouth of the river.

Waterfront use in the tourism district

Griboedov Canal and Dotombori Canal were selected as representative examples in the
tourism district of Saint Petersburg and Osaka respectively. In these districts, sightseeing boats
shuttle along the canals, and tourists enjoy the townscape and waterscape on the banks from the
boat with a lower viewpoint than ground level. With respect to the difference between the canals
of the two cities, Griboedov Canal has a constant space on both sides between the bank and
buildings where tourists and vehicles can pass. Dotombori Canal on the other hand has no such
space as the buildings extend to its banks, and temporary pedestrian walkways are provided
along both banks. However, beneficial the distance between the water surface of Dotombori Ca-
nal and tourists, it is closer than that of Griboedov Canal.

Waterfront use in the city centre

A part of Griboedov Canal, downstream from Lion Bridge, and a part of the Dojima Riv-
er, close to the business quarter were selected as representative examples in the city centre. In
these areas, sightseeing boats and pleasure boats shuttle along the rivers and canals, and tourists
as well as citizens enjoy the cityscape from the boats. As mentioned above, Griboedov Canal has
a constant space between the banks and buildings facing the canal which is designed to allow
people and vehicles to pass. While the Dojima River has a pedestrian walkway in some sections
on both banks. A road was also built along the Dojima River in some parts, but one cannot see
the river from the road. In addition, an urban motorway was constructed above and along the
Dojima River which spoils the cityscape, and affects the environment of the river’s ecosystem.

With respect to the use of waterfront spaces of the canal and river, having roadside trees
along its banks, Griboedov Canal has an apparent ecosystem comprised of water, underwater life
and vegetation. Buildings with uniform heights also stand along the canal. As an ecosystem is
created in such a way, a cultural landscape service is provided here. On the other hand, in the
case of the Dojima River, with the urban motorway running along it, and the height of buildings
being inconsistent, it provides no cultural landscape service. This is due to the priority placed on
intensive land use, and it will be essential in the future to act upon its ecosystem to create ecosys-
tem services by for example increasing the number of trees.

Waterfront use in the district near the mouth of the river

The Fontanka River and Tosabori River were selected as representative examples in the
district near the mouth of the river. In these districts, one finds small transport boats going by
and mooring as they are near the sea. The Fontanka River has business related and residential
buildings on both its banks. Likewise the Tosabori River has such a mix of buildings, except
there are more high-rises compared with the Fontanka River. On the banks of the Fontanka Riv-
er, there are not only roads for people and vehicles but also docks where people can access and
have direct contact with river water. On the other hand, the Tosabori River has no docks and
people can only enjoy the view of water from the road. This is because of the high revetment
built for flood prevention.

In the case of the Fontanka River, people can benefit from ecosystem services directly
from the river, as they have access to it, while in the case of the Tosabori River, people indirectly
benefit from ecosystem services as all they can do is to view the river. However, as such indirect
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ecosystem services can also be beneficial to those living in high-rises on both sides of the river,
its services are wider ranging. In the future, the Tosabori River should be improved so that peo-
ple can have access to it, and directly benefit from its ecosystem services.

2. Haiioume ¢ mexcme 12 nap cunonumoas.

1. Humanity 2. neighbourhood 3. considered 4.severally 5.expand 6. suburban

7.enter 8. overflow 9. valuable 10.tightly 11.continual 12. affect

3. Haiioume coomeemcmeusn medxcoy cinosamu 6 zpynnax A u B

A 1.regarded 2.determine 3. attract 4.develop 5.urban 6. benefit 7. concept
8. representative 9. viewpoint  10. vehicle 11. quarter  12. cityscape

B a) engage b) civic c) considered d) typical e) square ) standpoint
g) profit from h) define j)expand i) townscape j) means of transport K) idea

4. Ooépazyiume cyuwjecmeumenvHvle Om OAHHBIX 21A207106. B nekomopuwix cnyuasax 6o3-
MOIHCHO 084 CyuecmeumenvHulx (Oelicmeue u oeameis).

construct — construction — constructor

attract — ... bless - ... develop — ... - ...
build— ...— ... appear- ... introduce — ...
determine — ... serve — ... consider — ...
create— ... - ...

5. A. Ilepesedume cnedyrougue c1080Co4emanus.

1. water and living creatures 2. spread through city 3. appear to be regarded as
4. representative examples of waterfront 5. the district near the mouth of the river
6. the mouth of the river 7. sightseeing boats

b. Ilepeseoume cnedyouwjue cnogocouemanusn u uUcnoip3yime nPUHYUN HOMUHAMUG-
HOU ampuOymueHoil YenoyKu 011 001buiell 1AKOHUYHOCHIU.

1. large densely built city of today 2. mportant assets for tourism 3. high-quality symbi-
otic spaces 4. ecosystem service concept 5. a lower viewpoint than ground level
6. temporary pedestrian walkways 7. affect the environment of the river’s ecosystem

Confusables

6. Bwvloepume nooxooauiee coso.
Water tourism
Clean water (1) to the recreation and tourism industry (2) by accentuating beauti-
ful beaches, white-water rivers, mountain lakes, and (3)  ecosystems such as coral reefs. Wa-
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ter has a (4)  attraction for people. When people decide to plan (5)  and travel for recrea-

tion, instruction, and (6) _, many have a strong tendency to head to the water.
For example, a day at the beach provides recreation, relaxation, and a (7) __ to renew the
(8) . A third of all Americans visit coastal (9)  each year, making a total of 910 million

trips while (10) _ about $44 billion. Coastal tourism (11) _ businesses like hotels, resorts,
restaurants, outdoor outfitters, chartered fishing services, and travel agencies.

One of the largest service industries in the United States is travel and tourism, two broad
(12) _ which (13) _ approximately 17 million (14) . Total travel and tourism (15)  in
the United States for the year 2000 reached $582.5 billion, while total revenue was $99.5 billion.

1 A promotes B provides C contributes
2 A worldwide B global C universal

3  Anagquatic B water C hydrous

4 A forceful B powerful C strong

5 A vacations B holiday C trip

6  Apleasure B enjoyment C treat

7 A possibility B opportunity C chance

8 Amind B soul C spirit

9  Anplaces B areas C space

10 A spending B wasting C losing

11 A encourages B supports C maintains
12 A categories B groups C classes

13 Acengage B include C involve

14 A tasks B works C jobs

15 A expenses B spending C expenditures

Word Families
7. 3anonnume npoodevbl OAHHLIMU C/I06AMU.

a) representative b) presentation  c)extent  d) present  e) attractive
f) attractiveness g) attraction  h) attract i) extension J) extensive

1) This ___ will also explain some of the financial challenges faced by the council and
the decisions that must be taken before the budget is finalised next year.

2) After many years of __ research into this area I have also reached the same conclu-
sion.

3) Gettinga ___ sample of such a diverse and unconcentrated industry is difficult but es-
sential.

4) It will highlight the circumstances that led her into her ____ situation.

5) Simple trade procedures lower costs, increase a country's competitiveness in interna-
tional trade and it’s ___ for foreign investors.

6) The __ of'the damage is still unknown.

7) They say these colors are __ and fresh to the eyes.
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8) But gravitational depends on distance and mass.

9) But for most people now, their mobile phone is an of their arm and they always
have it with them.
10) If New Zealand wants to progress and prosper, we must foreign investment to

this country.

Phrasal Verbs

8. Bcmaevme coomeemcmeyroujue nocienou:.
across, over, out(3), back, through, round, off

.Ifound ___ about this in the newspaper.

. It urged the delegation to carry ... the Committee's plan as soon as possible.
. I can show you____ after the conference.

. The negotiations were put __ till Tuesday.

. I came ... these old photos when I was tidying the closet.

. I dropped ... of Science because it was too difficult.

. We got ... from our vacation last week.

. Can you look ... my essay for spelling mistakes?

© 00 N o o b WwN -

. I'll have to think this job offer ... before I make my final decision.

Linking Words:
like, similarly; unlike, on the contrary

9. Ilepeseoume cneoyrouiue npeodioIHceHus.
functions of like, similarly (t0)

1. Like all other types of power plants hydropower plants use a turbine to produce electric-
ity.

2. Once voltaic panels are installed, power generation is rather cheap, similarly to other
renewable power sources.

3. Similarly, in areas with a great number of sunny days solar energy quite economi-
cally viable making it a competitive source of renewable electricity.

functions of unlike, on the contrary

1. The hydro station consumes no water, unlike coal or gas plants.

2. The cost of hydroelectricity is relatively low unlike that produced by nuclear power
plants.

3. On the contrary, creating artificial lakes is very expensive and often means taking
people from their homes.
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Grammar: Verbal structures.

Verb + bare infinitive

We use the bare infinitive (an infinitive
without to) after certain verbs followed by an
object. These verbs include: let, make, see,
hear, feel.

My parents didn't let me watch TV at night.
Did you see anyone enter the building?

He made me laugh.

We use the bare infinitive after modal verbs:
can, should, could, might, may, etc.

He can't sing.

It might be a good idea.

Verb + -ing

We use a verb in its -ing form after the verbs
avoid, admit, can't stand, deny, dislike, en-
joy, hate, like, love, mind and practice.

I enjoy going to the cinema.

I don't like living in a city.

The -ing form is used after prepositions.

I'm looking forward to seeing you.

He insisted on seeing the shop manager.

Verb + to + infinitive

We use to + infinitive after certain verbs, in-
cluding agree, arrange, decide, offer, seem,
plan, want, need, promise, hope, refuse.

I have decided to lend him the car.
He offered to help me.

He promised not to say anything.

We also use to + infinitive after these struc-
tures: ask someone to, tell him to, want her
to, etc.

He told me to go there.

She asked me to help her.

Verb + object + to + infinitive

After some verbs we use the structure some-
one + to + infinitive.

Verbs which can be followed by this form
include advise, ask, allow, expect, encour-
age, force, help, invite, order, persuade,
need, tell.

They helped their neighbour to fix his car.
She asked me to give her some advice.

He told his assistant to send the parcel.
She persuaded him to have lunch with her.

We need someone to help us.

The negative form is object + not + to + in-
finitive.

She advised me not to sell my house.
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10. 3anonnume npoéensvt koncmpyxkyuamu Verb + to + infinitive unu Verb + -ing.

1. Would you mind (open) the window?

2. Hello. I'd like (speak) to Mr. Jones, please.

3. We intend (move) to the new offices in June.

4. Tdon't remember (tell) him to cancel the appointment.
5. I'want (learn) to speak Spanish.

6. Are you looking forward to (go) to London?

7. The boy admitted (steal) the computer from the shop.
8. Peter hopes (become) a vet after his studies.

9. Don't forget (put) the cat out before you go to bed.

10. Do you regret (tell) Edward about the contract?

11. Hexomopuie npeonoycenusn cooepyrcam ouiuoky. Haiioume u ucnpasome éé.

My boss told me doing the reports before Friday.

My colleague asked me to send a fax to the customer.

Tom wanted me help him prepare his presentation.

I warned him don’t drive too quickly because of the bad weather.
Please remind me call Mr Jones tomorrow morning.

Please tell him not to smoke here — it's not allowed.

Marta didn't feel too good but we persuaded her coming to the party.

Nobody wanted to go to the conference but our boss forced us to go to it.

© 0 N o O bk~ w DN PE

I asked her don’t call so late in the evening. I go to bed early.

10. We showed them how using the new equipment.

12. Boibepume nooxooawyro 2nazonvHyio popmy.

1. Let him go/to go.

2. I watched them to play/play.

3. They made me repeat/repeating the whole story.

4. I avoid going/to go to the dentist.

5. I can't imagine live/living in that big house.

6. The doctor generally advised to drink/drinking low-fat milk.
7. She considered move/moving to New York.

8. I don’t want him to go/that he goes.
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9. We expect them /turning up/to turn up in time.
10. The job involves travel/traveling to Japan once a month.
11. She likes listening/to listen to music.

12. California does not permit to smoke/smoking in restaurants.

13. Boibepume nooxooauwyro 2nazoavHyro opmy.

1. I proposed (have) lunch at the beach.

2. Tony recommended (take) the train.

3. I had my mother (do) that for me.

4. T advised him (stop) smoking.

5. I want you (wake up) early.

6. I would like (invite) John.

7. He prefers (sit) at the back of the movie theater.
8. I expected (pass) the exam.

9. I watched the sun (rise).

10. We don’t allow people (smoke) in the kitchen.

14. 3anonnume npoodenvt koncmpyxkyuamu Verb + to + infinitive

unu Verb + bare infinitive:

She asked him (send) her a text message.

He wanted all his friends (come) to his party.

I heard her (type) in the next room.

You had better (tell) them everything.

What can I do to make you (love) me.

My bicycle's been stolen! I forgot (lock) it.

Have a good holiday and I hope (hear) all about it when you get back.
Do you know how (phone) to the USA?

He'd rather dine out tonight. Why not (go) to the Cafe Royal?
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10. Her parents won't let her (go) to the dance. It's so unfair!
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COMPUTER-ASSISTED LANGUAGE LEARNING:
INTEGRATED TASK
Consideration of waterfront space use by the sister cities
Integrated task to Unit 10. Read the text, watch the video on Osaka, complementing the

text, twice using subtitles, if necessary, and compare the content of both. Then answer the ques-

tions below and write the answers to these questions in the essay of 250-300 words.

P Pl o) 255/535

#what #things #umeda
TOP 10 Osaka Attractions - Umeda Sky Building, Dotonbori, Osaka Castle, Shitennoji, Shinsekai -
2017

VIDEO Top 10 Osaka Attractions https://www.youtube.com/watch?v=K1y4V6EMZIE

Answer the following questions:

4. What can you say about the architecture of Osaka?

5. What traditional activities are shown?

6. How does the district of Dotonbori in Osaka correlate with the city centre of
St.Petersburg?

7. What is the significance of the Castle for Osaka?
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https://www.youtube.com/watch?v=K1y4V6EMZlE

JOITOJIHUTEJIBHBIE 3AJIAHUSA 110 IPAKTUKE ITEPEBO/JIA

1) llpoBepbTe MammuubIi mepesox (MII) dparmenta uz Ttexcra Hydroelectricity n
BbINMIINTE NPUMEPHI TPAMMATHYECKHUX, JJEKCHYECKUX U CTWINCTHYECKHUX ONOOK.

Most hydroelectric power comes from the potential energy of dammed water driving a wa-
ter turbine and generator. The power extracted from the water depends on the volume and on the
difference in height between the source and the water's outflow, this height difference referred
to as the head.

Pumped-storage method produces electricity to supply high peak demands by moving wa-
ter between reservoirs at different elevations. At times of low electrical demand, the excess gen-
eration capacity is used to pump water into the higher reservoir. When the demand becomes
greater, water is released back into the lower reservoir through a turbine. Pumped-storage
schemes currently provide the most commercially important means of large-scale grid energy
storage and improve the daily capacity factor of the generation system.

Bonbluas yacTb rMapo3NeKTPOIHEPrM NOCTYNaeT 13 NOTEHLMANbHON SHEPTUM BOAbI U3 NIOTUHbI,
NPUBOASALLEN B ABWKEHWE BOASAHYIO TypbuHY 1 reHepaTop. MOLWHOCTb, n3Bnekaemas 13 Bogpl, 3aBUCUT OT
obbema W pas3HOCTU BbICOT MEXAY UCTOYHUKOM U CTOKOM BOAbI, 9Ta Pa3HOCTb BbICOT Ha3bIBAETCS Hamo-
POM.

MeTog HakonuTENbHOrO XpaHeHus BbipabaTbiBaeT NEKTPOIHEPruio ANs YAOBNETBOPEHNS BbICOKNX
MUKOBbIX NOTPEBHOCTEN NyTEM NEpeMeLLEHNs BOAbI MEXAY pe3epByapamMu Ha pasHbix BbicoTax. Bo Bpe-
MEHa HWU3KOro Cnpoca Ha dNeKTPOIHEPTMIO U3OLITOYHAs reHepupyHoLlas MOLLHOCTL UCNonb3yeTcs Ans ne-
pekaykn Boabl B BepxHuii pesepByap. Korga notpebHoCTb cTaHoBuTCS Gonblue, Boda copackiBaeTcs 0b-
paTHO B HWXHUI pe3epByap 4vepe3 TypOuHy. Cxembl HAKOMUTENBHOTO XPaHEeHWst B HacTosllee BpeMs
npeaocTaBnslT Hanbonee KOMMEPYECKM BaXKHble CPeACcTBa KPYMHOMACLUTabHOrO HaKOMMEHUs SHepriv B
CeTU W YIYYLLAKT CYTOYHBIN KO(MULIMEHT MOLLHOCTU CUCTEMBI reHepaLuu.

[Tpumeps! ommoboK:

I'pammaTuyeckue Jlekcuveckue Cruaucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) MepeBenute Teker mo teme Hydroelectricity ¢ pycckoro si3bIka Ha aHTJIMIACKUA W
o0cyauTe ero B mapax

IIpoOJiembl ¥ nepcneKTUBLI pa3BuTHs oTpacian B Poccun

Heo6xoaumocth 00CyxkaeHuss mpobiaeM TUAPOIHEPreTUKH Ha TOCYAAPCTBEHHOM YpPOBHE
obOycnoBiieHa psaoM mpuumH. st obecrniedeHusi pa3BUTHS OTPAci HEOOXOAMMO COBEPIICH-
CTBOBAaHHME HOPMATHBHO-IIPABOBOM 0a3bl, MPUBJICUEHNE HHBECTOPOB, YTOOBI TPoekThl [ DC ObuTH
OoKymaeMbl. Ha ceromHsmiHuil eHb HACTyMHUIa HEKOTOpas May3a B CTPOUTEIHCTBE KPYITHBIX
I'DC, ecth mpoeKTHI, Cyap0a KOTOPHIX MOKAa HE sCHA JHO0 peanu3alus WX NMPUOCTAHOBIICHA.
Habmroaercs cutyanusi, Korjaa npu Bcex MpenMyIlecTBaX THApOIHEPreTHKH Ta30Bas reHepanus
B cTpaHe ocTaeTcsi Oosiee BoIrOHON. [Ipu 3TOM pasmelieHne SJKOHOMHUYECKHU 11€TIECO00Pa3HbIX K
OCBOCHHIO THApPOpecypcoB Ha Tepputopun PO ouenb HepaBHOMEpHO: 80% npuxoautcs Ha Cu-
6ups u lansauii Boctok u Tonbko 20% — Ha eBporneiickyto yactb Poccun, B OTAETBHBIX Peruo-
Hax HaOMrogaeTcsi mepen30bITOK dHepruu. MeroT Mmecto mpobiemsl Tapudoodpa3oBaHus, BO3-
HUKAIOT BOMPOCHI SKOHOMUYECKOHN 3((HEKTUBHOCTH MOJIEIH OIUIaThl MOIIHOCTU. B pesynbrare
WHBECTOPHI HE CIICIIAT BKIAABIBATH CPEICTBA B Pa3BUTHE THIPOIHEPTETHKH, B TIEPBYIO OUYEPE/Ib,

13-3a HEJOCTaTOYHON ypEryJIMPOBaHHOCTH HOPMATHBHO-IIPABOBBIX BOIIPOCOB.

[To ob6ecneuennocTr ruapopecypcamu Poccust 3aHnMaeT BTopoe MecTo B mupe nocie Ku-
Tas, HO 3HAYUTEJIbHO YCTYNAeT B X OCBOEHUU: B Hallel cTpane 310 Bcero 10%, B TO BpeMs Kak,
k npumepy, B CILIA — 52%, B bpazunuu — 48%, B Kurae — 41%. Oco0blii akiieHT pyKOBOAM-
tenb «Pycl'uapo» crenan Ha npeuMylIecTBax 'UAPOIHEPTETUKYU IIEpPEe] APYTMMU BUAAMU T'€HE-
paluy U €€ POJIU B SKOHOMUKE CTPAHBI:

e CucremHas HagexxHocTh: ['DC obecnieunBaioT 95% pesepBa peryinpoBOYHON MOIIHOCTH
B SHCPTOCUCTEMC, ABJIAACH KIIFOYCBBIM 3JICMCHTOM 3HCProCUCTEM Poccun u conpeaciib-
HBIX TOCYJIapCTB.

e 3aMTa OT HABOAHEHMI: THIPOTEXHUUECKUE coopykeHus ['DC urparor KiIr4eByro poib
B 00pb0€ ¢ MaBOJKAMHU JJIs 3ALUTHI HACEIEHHUSI U 0OBEKTOB SKOHOMHUKHU OT HABOJHEHUH
(Cpennuii Amyp, O6b, 6acceitn p. Bonrn).

e Obecnieuenne nHPpacTpykTypbl: [DC obecneunBalOT (PyHKIIMOHUPOBAHUE M Pa3BUTHE
MHQPACTPYKTYPHBIX 0OBEKTOB — HOIKEJIE3HOIOPOKHBINA U aBTOTPAHCIIOPT, CYAOXOCTBO,
MPOMBIIIICHHOE H KOMMYHQJIbHOE BOJIOCHA0KEHUE, CEIIbCKOE X035ICTBO, PEKpeartusl.

e Huskoyrnepoanas sHepreTuka: THIPO3HEPreTHKa 00JIagaeT HAaUMEHbLICH BETUYMHOU
yaenbHbIX BeIOpocoB CO2, co3aaBast mOTEHIMAN IeKapOOHU3ANN S5KOHOMUKHU PO.

e DHeprodpdexkruBHOCTh: BhipaboTka I'DC (170 mapa kBrt-u/ron, okomno 20% snexTpo-
SHEPIUM) MO3BOJIIET SKOHOMUTH JI0 55 MIIH-T YCIOBHOTO TOIIUBA €KETOJTHO.
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1) IIpoBepbTe MamuHHbIi mepesoa (MII) ad63ana u3 texcra History of Hydroelectrici-
{y ¥ BBINUIIUTE NPUMeEPbl TPAMMATHYECKHX, JIEKCHYECKUX U CTUJIMCTHYECKUX OIIMOOK.

At the beginning of the 20th century, many small hydroelectric power stations were being
constructed by commercial companies in mountains. Grenoble, France held the International Ex-
hibition of Hydropower and Tourism with over one million visitors. By 1920 as 40% of the
power produced in the United States was hydroelectric, the Federal Power Act was enacted into
law. As the power stations became larger, their associated dams developed additional purposes to
include flood control, irrigation and navigation. Federal funding became necessary for large-
scale development and federally owned corporations, such as the Tennessee Valley Authority
(1933) were set up. Additionally, the Bureau of Reclamation which had begun a series of west-
ern U.S. irrigation projects in the early 20th century was now constructing large hydroelectric
projects such as the 1928 Hoover Dam. The U.S. Army Corps of Engineers was also involved in
hydroelectric development, completing the Bonneville Dam in 1937 and being recognized by the
Flood Control Act of 1936 as the premier federal flood control agency.

B Havane 20-ro Beka KOMMEpPYECKME KOMMaHUM B ropax CTPOWUSIM MHOMO MarbiX rMapo3fiekTpo-
cTaHuuin. [peHobnb, PpaHums, nposen MexayHapoaHyto BbICTaBKY rMAPOSHEPTETUKM U Typu3ma, KoTopas
nocetuna 6onee munnuoHa yenosek. K 1920 roay, nockonbky 40% 9nekTposHeprum, npou3BegeHHON B
CoepuHeHHbIx LLTaTax, 6bino rugpoanekTpoctaHumen, deaepanbHbli 3aKOH 0 BNacTi Obli NPUHAT B Ka-
yecTBe 3akoHa. 10 Mepe TOro, Kak 3MeKTPOCTaHLMM CTaHOBMNUCH BOMbLUe, CBA3AHHBIE C HUMW NIIOTUHbI
pasBuBani AONONHUTENbHbIE Lenn, BKoYas 60pbby ¢ HaBOAHEHUSMM, uppuraumio 1 Hasurauyuo. dege-
panbHoe (PUHaHCMPOBaHWE CTano HeobXoaMMbIM AN KpynHOMacWwTabHoro passutus u Bbinn co3gaHsl
theaepanbHble Koprnopawuuy, Takue kak agMuHucTpaums aonuksl TeHHecen (1933). Kpome Toro, biopo Mme-
nuopauum, Ha4yaBLLIEE CEPUI0 MPPUraLMOHHbIX NPOeKTOB Ha 3anage CLUA B Havane 20-ro Beka, B HacToS-
Llee BpeMsi CTPOUT KpYMHble rMAPO3NeKTPOCTaHUmMK, Takue Kak ninoTtuHa Nysepa 1928 roga. MHxeHepHbIi
kopnyc apmun CLUA Takke npuHMMan yyactue B pa3paboTke ruapodnekTpoCTaHUuiA, 3aBepLumB CTpou-
TEeNbCTBO NNOTUHBLI B BoHHeBMNNe B 1937 rogy v nony4vB NpusHaHue B COOTBETCTBUM C 3aKOHOM O Bopb-
e ¢ HaBogHeHusMK 1936 roaa, B kKa4ecTBe rMaBHOMO (hefepasnbHOro areHTcTBa no 6opbbe ¢ HaBOAHEHN-
AMU.

[Tpumeps! ommoboK:

I'pammaTuyeckue Jlekcuyeckue Crunucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) IlepeBenurte Texcr no teme History of Hydroelectricity ¢ pycckoro si3bika Ha aH-
JINACKUI U 00CyauTe ero B mapax

N3 ncropuu ruaposHepreruku B Poccuu

[epBoit 'DC B Poccun, KOTOPYIO MOXKHO CUMTATh MPOMBIIUICHHOH, T.e. padoTaronieil B
HHEProCUCTEME, SIBIISLIACH TMApO3JIEKTpocTaHMsl «benblii yronb» Ha peke Ilogkymok B coBpe-
meHHOM CtaBpomnonbekoM Kpae. Iloctpoena ona 6si1a B 1903 rony ynpasienunem BrnagukaBkas-
CKOM JKEJIE3HOU JTIOPOTH, C IebI0 dHeprocHabkeHus KypopTo KaBkasckux MunepanbHbix Bo.
[Toctpounu e€ nOBOJIBHO OBICTPO, BCETO 3a TPH C JUIIHUM Mecsua. [IpumedarenbHoO U TO, YTO
cpenu pykoBoauTenei crpoiiku Obut akameMuk ['enpux Ocumosuu I'padtro. Mommuocts ['9C
«benbiif yroiby Ha MOMEHT Tycka cocTtasisiia Bcero 990 i.c. (mpumepuo 740 kBt). Tem He me-
Hee, 9TOW MOITHOCTH XBaTallo Ha OCBELICHHE YEThIPEX rOpoI0B, SHEProcHA0KEHNE TPaMBatHBIX
nunuil B [Iaturopcke n Kucnosoacke, a Takke HacOCOB, Ka4aBIIMX MUHEPAJIbHYIO BOAY B CaHa-
TOPUH.

B 1943 rony HemIibl, OTCTYIAsi CO CTaBPOIOILCKON 3€MJTH, TPAKTHYECKU MTOJTHOCTHIO pa3-
pymmnu ctaniuio. Tem He meHee, B 1947 roay oHa Obljia BOCCTaHOBIIEHAa. BMecTO TeX MEpBBIX,
HMCTOPUYECKUX THIPOArPEraToB MOCTABIIIM JABa HOBBIX, MOIHOCTHIO 110 350 kBT. Ilocne pedop-
Mbl PAO «EDC» I'DC «benpiii yroib», kak u eme tpu MaineHbkux ['9C CTaBponoiabCKoro
kpas — Eccentykckas, ['opsiaeBockas u OpioBCcKasi OKa3aauch Ha OajlaHCe CETEBOM KOMIAHUU
«CTaBpOMNOJIbIHEPTOY, JJISI KOTOPOH OHU ObUTH SIBHO Henmpo(duibHBIM akTUBOM. B 1913 roxy ma-
pamnensHo ¢ «benbiM yriaem» Obina 3anymieHa [laruropckas TersaoBast 3IeKTPOCTAHIUS U UMEH-
HO C 3TOI0 MOMEHTA U Hayajach UCTOPUS CO3TaHUsI €IUHOM SHEPTrOCUCTEMBI CTPAHBI.

A B YensOunckoit obnmactu no Hamux aHei coxpanmnack ['OC «lloporu». B 1908 romy
«YpanbCKoe 3IEKTPO-METAIUTYPrHUECKOe TOBapuIecTBo rpada A. A. MopABHHOBAY MPHUCTYIIH-
JIO K CTPOUTENbCTBY Npeanpustus B ypouuile «Iloporun» Ha pexe bonbmoit Catke. 3aBoackoit
KOpITyC 0OBEAMHUI MO OAHON KpPBIIIEH AJIEKTPOCTAHIINIO, TUIABUIIBHBIN 1IeX U Jpyrue Mpous3-
BOJICTBEHHBIE y4acTKH. [I[pon3BOACTBO IIIAHUPOBAIOCH JIEKTPOIIaBUIIBHOE, MOTOMY CaTky Iie-
peropoawv IIOTHHOM, CMOHTHpOoBanyu npuiuioTuHHyto 'DC. U yxe uepes 2 roga — B 1910 ro-
Ny DHEprus, BeIpabOTaHHAas €10, CO37ajla B MECTHOU 3JIEKTPOIEYH Kap, HEOOXOIUMBIN /IS BBI-
IIaBKu (heppocCIUIaBOB, a TaKKe CHAOAMIIA 3JIEKTpOdHEpruei mnpuieraromuii mocénok. Kon-
cTpykTuBHO «Iloporm» mpeacTaBisioT co00il HU3KOHAMOPHYIO MalIyl0 THAPOIIEKTPOCTAHIIMIO,
MOCTPOCHHYIO T10 TNIOTUHHON cxeme, ¢ OeperoBbIM pacrosiokeHuem 3nanus ['OC.

CeronHs 3Ta IIIOTHHA, IOCTPOEHHAs B HayaJle MPOLLUIOTO BeKa, SIBISIETCS MaMATHUKOM HUH-
nyctpuainsHoro 3oa4ecta. Komurer FOHECKO 1no oxpane naMSITHUKOB UCTOPUU U KYJIBTYpPbI B
1993 rony npucoun «lloporam» craTyc maMaTHUKa MEXAYHAPOIHOIO 3HaYeHHUS. Mexay mpo-
YUM, 3TO STUHCTBEHHBIN B UensiOuHCKON 001acTH 00BEKT TaKOTO CTaryca.
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1) llpoBepbTe MammuubIi nmepeBox (MII) ¢pparmenta uz Tekcra Hydraulics u BbI-
NHUIIKUTE NPUMepPbl TPAMMAaTHYECKUX, JIEKCUYECKUX U CTHJINCTHYECKUX OLIUOOK.

Massive downstream flow deflectors have been used to focus gated outflows into narrow
downstream gorges, such as at the 185 m-high Tekezi dam in Ethiopia. A multi-jet arrangement
for the Dasu dam in Pakistan achieved a similar outcome. In other cases, dam crest vibration has
been induced by the instability of crest overflows. This in turn has been linked to a sympathetic
acoustic resonance between the overflowing sheet and the trapped air pocket beneath it. It is still
an issue solved more by trial and error than design prediction.

When the massive Yacyreta dam on the border of Argentina and Paraguay discharged one
of its first major floods in 1994, several thousand fish were killed by the super-saturation of the
flow with dissolved gases in the deep stilling basins. When the air came out of solution in fish, in
the shallows downstream, they got severe bends and died. In recent years the author worked with
BC hydro advising on ways to avoid this at the Site C dam in Canada. Here low flows will be
directed only to the upper surface of the water in the downstream stilling basin. This avoids div-
ing jets and hence the problems at Yacyreta.

MaccuBHble AehnekTopbl MOTOKA BHU3 MO TEYEHMIO UCMOMNb30BanUCh Ans POKyCUpOBaHMS 3aKpbl-
TbIX OTTOKOB B Y3KUX YLLEMNbSX BHU3 MO TEYEHMIO, HANPUMEP, Ha NnoTuHe Tekean BbicoTon 185 M B Ddhmo-
nun. MHOrocTpyiHas AOroBOPEHHOCTb AN NNoTuHbI [lacy B MakuctaHe JocTurna aHanornyHoro pesynb-
Tata. B gpyrvx cnyyasx subpaums rpebHs nnoTuHbl Obina Bbi3BaHa HECTABWUIBHOCTLIO NEPENOSTHEHNS
rpebHs1. 370, B CBOK 04epesb, ObINo CBA3AHO C CUMMNATUYECKUM aKyCTUYECKMM PE30OHAHCOM Mexay nepe-
NIMBAIOLLMMCS NICTOM 1 3aXBaYeHHbIM BO3AYLWHbIM KapMaHOM nog HuM. 370 BCe elle npobnema, pelae-
Masi ckopee MeToaoMm npob 1 ownbok, Yem NPOrHO3MPOBaHKEM.

Korga maccvBHas nnotuHa Acupeta Ha rpaHuue ApreHTuHbl v [aparsas ussepria 0gHO W3 nep-
BbIX KpYMHbIX HaBOAHEHWI B 1994 rogy, HECKOMBKO ThICSY pbib Obinn youThl 13-3a nepeHachILLeHns NoToka
pacTBOPEHHbIMW razamu B rnybokux CnokonHbIx BacceiHax. Koraa B pbibe Ha MeNKoBOAbE BHM3 MO Teye-
HWIO BbILLEN BO3AYX W3 PacTBOpPa, OHU CUIbHO NPOrHYNUCH M nornbnu. B nocneaHue rogbl aBTop pabotan
¢ BC hydro, koHcynbTMpyst no nosoay cnocobos usbexatb 3atoro Ha nnotuHe 3oHbl C B KaHape. 3aech
HW3KWe NOTOKM ByayT HanpaBreHbl TOMbKO HA BEPXHIO NOBEPXHOCTb BOAbI B HUXKHEM TEYEHUM CMIOKOMHO-
ro 6acceitHa. 310 No3sonseT u3bexarb NOABOAHLIX CTPYM W, CregoBatensHo, npobnem B Yacyreta.

[Tpumeps! ommooK:

I'pamMmaTnyeckue Jlekcnueckue Cruniaucruyeckue

MII ITpaBka MII ITpaBka MII [IpaBka
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2) lepeBeaute Teker nmo Teme Hydraulics ¢ pycckoro si3pbIka Ha aHIJIMACKHIA 1 00Cy-
JAMTE ero B mapax

SIBJjIeHHe KABUTAIIMU B THAPOTYPOMHAX

B nporecce paboThl rugpoarperata moBepXHOCTH J€TalIel MPOTOYHON YacTH TypOWH IO/I-
BEpraroTcs cBOe0Opa3HOMY ryduaToMy pa3pylIeHHI0. DTH pa3pyLICHHUs BbI3bIBAIOTCS KaBUTAIIH-
eH, TIpeICTaBIISIIoNIEH cOO0M ClTo’kHOE (Pr3nUecKoe sSBJIICHUE, BO3HUKAIOIIEE B MIOTOKE MPHU OBICT-
POM TEYEHUHU KUIKOCTH. SIBIICHNE KaBUTAIUU MOKET MPUBOJIUTH K BECbMa 3HAYUTEIHHBIM pa3-
PYLICHUSAM TYpOUHBI

KaBuranus conpoBokaaeTcs ymMoM, yaapaMH | MOBBIIIEHHOH BuOpanueit arperata. [Ipu
9TOM CHJIBHO CHMYKAIOTCS K. II. [., IPOITyCKHAasi CIOCOOHOCTh M MOIIHOCTh TYpOMHBI. OQHOM U3
[JIaBHBIX NPUYMH BO3HUKHOBEHMS KaBUTALlMW CYMTACTCS PE3Kas MECTHAs IYNbCALMS THIPOIU-
HaMHU4ECKOIr'0 JaBJICHHA B MOTOKE. IIpy 04EeHb BBICOKMX CKOPOCTSAX TE€YCHMSI KUAKOCTH CIUIOLI-
HOCTb MIOTOKA HapyILAeTCs U B 30HE HAUBBICHIMX CKOPOCTEH 00pa3yroTcs MOJOCTH MU KaBEPHBI,
3aII0JIHEHHBIE TIapAMM JKUJKOCTH, BEJIUYMHA JIABICHUsS KOTOPBIX OIPENENSICTCS TEMIIEPATypOu
OKpY’Kalomlen cpebl. DTU MOJIOCTH U KaBepHBI MEPEHOCTCS 3aTEM MTOTOKOM B 30HY 0oJjiee BbI-
COKHUX JABJICHUH, I1€ IIPOUCXOAUT KOHJICHCALIH [1apa B IIOJIOCTAX U UX pa3phIB.

Ecnu monocTu 3aMbIKarOTCsl Ha TOBEPXHOCTH KaKOH-THOO NeTaiy, TO 3Ta MOBEPXHOCTH
HauWHAeT pa3pymarhcs. [Ipy kaBuTauy HaOTOMAIOTCS DIIEKTPHUCCKUE SIBICHUS, BBI3HIBAIOIIHE
CBEUCHHUE KaBEPH, a TAK)Ke HAYMHAIOT NMPOTEKATh XUMUYECKUE PEAKIINU, IPUBOIAIINE K OKHCIIe-
HUIO (Koppo3un) Metaiia. OgHUM U3 crmoco00B OOphOBI ¢ pa3pylIAOIINM JIEHCTBUEM KaBHTa-
U ABJIACTCA IMPUMCHCHUC KaBHTaHHOHHOCTOﬁKHX MaTCpHraJIOB IJIid ;[eTaneﬁ MMPOTOYHOT'O TPaK-
Ta TypOuH. TakumMu MaTepuasaMH B HACTOSIIEE BpeMs SIBIISIOTCS MOKAa TOJBKO XPOMHUCTHIE He-
PPKABEIOIIHE CTAITH.

Onnako HamOoJee AecTBeHHAs OOph0a ¢ KaBUTAIMEH JOJDKHA 3aKJII0YaThCs B oOecreyde-
HUU OCCKaBUTAIMOHHBIX YCIOBUW pabOTHI TypOWHBI. Takue yClIoBHS MOTYT OBITh CO3/IaHBI BBI-
OOpOM COOTBETCTBYIOIIETO THIA TyYpOUHBI U HAIOpa, OTPAaHUYCHUSIMU PEKUMOB pabOTHI arpera-
Ta ¥ PaCHoJIOKEHUEM TYpOMHBI OTHOCUTEILHO HIDKHETO Obeda. B peakTuBHBIX TypOnMHax n30e-
KaTh WU CHHU3UTH KaBUTAIIMIO MOXKHO, PACIIOJNIOKHB pabodee KOJIeco HaJ YPOBHEM HIKHETO
Obeda niaK HKUXKe ero Ha BBICOTE, HE MPEBBIIAIONICH JOMYCKaeMO BEIMYMHBI IO YCIOBUAM Oec-
KaBUTAIIMOHHOW PabOTHI TYpOUHEI.

Jlis ipeynpeskieHrsT BOSHUKHOBEHUSI KaBUTAIIMH TIPH TPOSKTUPOBAHUN THIPOIICKTPO-
CTaHIIMHA HEOOXOJUMO yUUTHIBATH, YTO KABUTAIMOHHBIA KOI(DPUIIMEHT TypOUHBI HOIKEH OBITh
HECKOJIBKO MEHEee KaBUTAITMOHHOTO KO3 PHUITUEHTA CTAaHIUH.

112



1) IIpoBepbTe MammHHbI nepeBoa (MII) dparmenta u3 Ttexcra Concrete and Ma-
sonry Dams v BbINMIIUTE MPUMEPHI TPAMMATHYECKHUX, JEKCHYECKHUX M CTHIMCTHYECKUX
O1IHO00K.

Perhaps the largest ‘revolution’ for concrete dams over the last 50 years has related to
concrete placement. The economics of concrete dams was significantly improved by the use of
roller compaction, to the extent that for any new, mass concrete dam, roller compacted concrete
(RCC) is now the default option. To date more than 700 dams of this type have been completed
worldwide. There are still some differences in approach between high paste and dry lean mixes,
but even these are becoming less. Specific techniques have developed to the extent that many,
such as the Chinese, will vibrate reinforcement into the RCC, effectively producing reinforced
concrete around internal spaces and on surfaces where rebar is required.

More recently still, roller compaction techniques have been used to develop faced sym-
metrical hard fill dams (FSHD). This form of construction comprises cement stabilized as-dug
material into a trapezoidal shape which is then faced upstream for waterproofing. It is a simple
and robust technique with good seismic characteristics and the structures can be safely over-
topped.

Bo3moxHo, camas 6onblias «pesontoumsy 3a 6eToHHbIE NNOTWHLI 3a nocnegHne 50 neT cesasaHa
C yKnagkon 6eToHa. IKOHOMUYHOCTb BETOHHBIX MAOTUH BbiNa 3HAYNTENBHO YNyYLLEHa 3a CYET UCMOIb30-
BaHUS YNOTHEHMS Bankamu, Tak Yto Ans Mobon HOBOM, MacCMBHON GETOHHON MAOTWHbI, YNOTHEHHbIN
Banukom 6etoH (RCC) Tenepb SBNSETCS BapuaHTOM MO ymonyaHuto. Ha cerogHswHuii aeHb 6onee 700
NNOTWH 3TOro TUNa HblAK NOCTPOEHBI N0 BCeMy Mupy. Mexay noaxohamu € BbICOKUM COAepXXaHMeM nacTbl
1 CyXUX MOCTHbIX CMeCel BCe elle CyLLEeCTBYIOT HEKOTOPbIE Pa3nuymns, HO Aaxe UX CTAHOBWUTCS BCE MeHb-
we. Cneyndmyeckne meTogpl Obinm paspaboTaHbl B TOM Mepe, B KOTOPON MHOTE, HanpuMep KuTamubl,
OypyT BubpupoBatb apmupoBaHue B RCC, adhhekTmBHO npom3Boas xene3obeTOH BOKPYr BHYTPEHHMX
NPOCTPAHCTB U Ha NOBEPXHOCTSIX, rAe TpebyeTcsa apmartypa.

Elwe coBcemM HeaBHO, TEXHOMOMMM YNNOTHEHWS BanKOB MCMONb30BaNUCh Ans paspaboTku rpaHen
C CUMMETPUYHbIM TBepAbiM 3anonHeHnem (FSHD). 3ta ¢opma KOHCTPYKUMM COLEPXUT LIEMEHTHO-
CTabMnM3MpoBaHHbIA BbIKONAHHbLIA MaTepuan B opme Tpanewuuu, KoTopas 3aTeM HanpaBnsieTCs BBEPX
ANS rnapousonsauun. 1o nNpocTas U HagexHas TEXHWKA C XOPOLUMMM CEACMUYECKUMM XapaKTepucTkamu,
W KOHCTPYKLMM MOryT BbITb 6E30MacHO NeperpyKeHsi.

[Tpumeps! ommoOOoK:

I'pamMmaTnyeckue Jlekcnueckue Cruiaucruyeckue

MII ITpaBka MII ITpaBka MII ITpaBka
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2) IlepeBeaute Teker mo Teme Concrete and Masonry Dams ¢ pyccKoro si3pika Ha aH-

rJIMiicKUi B 00CcyuTe ero B napax

KaMeHHbIe INIOTHHBI

MHorwue i u3 Hac Buaenu Boumsu miotuasl ['9C, cnenannsie u3 kamus? Hy, Bot, k npu-
mepy, I'9C, crosimas Ha AHrape — boryuaHckasi, y KoTopoil 06e yacTu, NpUMBIKaloue K oepe-
ram, cleiaHbl U3 KamHs. UYTO, TaBHEHBKO HE KaTaJuCh B ropoaok Kommuck? Hy, Torma
BCIIOMHMM 3uMHuE penoptaxu u3 CHIA, ¢ mnotuasl OpoBUILI, K KOTOPBIM CTOUT IPUCMOTPETh-
csl MoBHUMaTesbHee. To4HO Takas e KOHCTPYKLHUS — OT OeperoB CIUIOIIHOM KaMeHb, U TOJIbKO
B IIGHTpe, T11e paboTaroT Mexanu3Mel [ DC — 6eToH.

B03MO0XHOCTH HCIIONIB30BAHMS MECTHBIX MAaTEPUAJIOB ONPEAECIAeT dKOHOMUYHOCTh KAMEH-
HBIX IJIOTHH, UX [IMPOKOE MIPUMEHEHHUE B PA3IMYHBIX TeorpapuuecKux paioHax.

KaMeHHas 110THHA - 3TO IUIOTMHA, OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI KOTOPOU BbI-
IIOJTHEHBI M3 KaMEHHBIX MaTepuajoB 0e3 MPUMEHEHHUs BXKYIIMX. B mpakTuke COBpEeMEHHOTro
THJIPOTEXHUYECKOTO CTPOMUTENBCTBA pa3IMYalOT KaMEHHbIE IUIOTMHBI KaMEHHO-HAOpOCHBIE
(HacwIHBIE), TOTYHAOPOCHBIE, U3 KaMEHHON cyxoi Kiagku. KaMeHHbIE MIOTHHBI CTPOST, KakK
IPaBUJIO, TIIYXUMH C TPOITYCKOM BOJIBI Ue€pe3 BOAOCOPOCH B Oeperax, pexxe — B TeJe MIOTHHBI.
OcHoBHBIE MaTepuanbl JJi Tela KaMEHHBIX IUIOTHH: KaMEHb pBaHbIM (M3 KapbepoB), TajbKa,
rpaBuii, HeOEHUCThIE IPYHTHI.

B xameHHO (HaOpOCHOI) MIOTHHE 3KpaH WIM LEHTPAIbHBIA BOJOHEIPOHULIAEMBIN 3Jie-
MeHT (auadparmy) BBIIOJHSIOT M3 Kelae300eToHa, acanbra, nepeBa, MeTaia, MOJUMEPHBIX
MaTepuaioB. TpeboBaHrue Majaol BOJONPOHHUIIAEMOCTH PACIIPOCTPaHIETCS] 1 HA OCHOBAHUE ILIO-
TUHBL. ECciu rpyHT OCHOBaHMS MPOHHIIAEM Ha OOJBIIYIO TNTyOHHY, €T0 MOKPBIBAIOT Mepe IIo-
TUHOW TTOHYpPOM (HAmpHUMep, W3 TIWHBI), 00pa3yIoIIUM ¢ dKpaHOM OJIHO Ienoe. [ImoTuHa ¢ s7-
POM JIOTIONIHSIETCS YCTPOMCTBOM B OCHOBAHMHU CTAJIbHOW IIMTYHTOBOM CTEHKH MJIM TMPOTUBOQHIIB-
TPaLMOHHOM 3aBechl. KaMeHb B KAMEHHOHAOPOCHYIO M KAMEHHO-3EMIIIHYIO TUIOTHHY OTCHINAET-
Csl CJIOSIMU OOJIBIIION BBICOTHI.

Kamenp s HaOpOCKM M CyXOM KJIAaIKW JTOJDKEH 00JIaAaTh TOCTATOYHOM MPOYHOCTHIO U
CTOMKOCTBIO IPOTHUB BHIBETPUBAHUSA, ICHCTBUA MOPO3a M pa3pyleHHs GUIBTPALIMOHHBIM MOTO-
koM. Jlydmme marepuansl Ui HAOPOCKH — U3BEPIKEHHBIE TIOPOIbI (TPAaHUT, CHEHUT, TUOPUT, Oa-
3anbT U Jp.), U3 OCAJOYHBIX MOPOJ] — IJIOTHBIE M3BECTHSAKU M JIOJIOMHTHI, KBapiuThl. Cyte-
CTBEHHOE 3HAYCHHE UMEIOT pa3Mepsl M (popMBI KaMHS, a TAKXKe CIIOCOOBI YILIOTHEHUSI HAOPOCKH,
BIIMSIONINE HA MyCTOTHOCTh HAOPOCKH, BEIMYMHY OCA/IKM Tela MJIOTHHBI U KPYTU3HY OTKOCOB. B
Ka4eCTBE OCHOBAHUS JUIl KaMEHHBIX IJIOTHH HPUTOIHBI MPAKTHYECKH BCE BHIBI CKAJIBHBIX IO-
POJ; U3 HECKAIBHBIX MOPOJ — I'PaBEIUCTO-TAJICYHbIE, KPYITHO3EPHUCTHIE MECKHU, TIMHBI U TUIOT-
HBIC CYTJINHKH.
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1). IlpoBepbTe MmammuHbIi mepesoa (MIT) pparmenTa u3 tekcra Embankment Dams
U BBITUIIUTE NPUMEPbI TPAMMATHYECKHX, JJEKCHYECKUX U CTHJIMCTHYECKUX OIIHOOK.

Nowadays, especially when rockfill is plentiful and core material is not, the CFRD is the
favoured choice of dam and many of these structures now extend to around 200 m in height.
However, with increased confidence also came over-confidence. Leakage along the plinth joint
became a common problem, and then several high dams such as Mohalc in Lesotho, Tians-
henggioa in China and Barra Grande and Campos Novos in Brazil, all constructed with basalt
aggregate, featured serious face slab failures. The problem was traced to a combination of dam
height, valley shape, the type of rock and a reduction in the number of movement joints in the
slabs. Lessons were learned and, in particular, more movement joints have now been re-
introduced in the slabs and with both internal and external seals. It is interesting that rockfill
dams with central concrete core walls have a statistically much better safety record than CFRDs,
or indeed any other type of dam, although these have largely fallen out of fashion.

B HacToslLee Bpems, 0cOBEHHO B TEX Cryyasix, Koraa kameHHas Habpocka oburnbHa, a Matepuan
kepHa otcytcTByeT, CFRD sBnseTcs npeanoyTuTENbHLIM BbIGOPOM NIOTUHBI, U MHOTUE U3 3TUX COOPYKe-
HWI B HacTosLLee BpeMs OCTUratoT BbICOTbI 0KoMo 200 M. OgHaKo ¢ pOCTOM YBEPEHHOCTH Takke BO3HMK-
na ypeamepHas YBEPEHHOCTb. YTeuka BLOSb LOKOIbHOMO COEAMHEHMS CTana pacnpocTpaHeHHon npobne-
MOW, 1 3aTEM Ha HECKOIbKMX BbICOKUX NNOTUHAX, Takux kak Moxanbk B Jlecoto, TaHbLUeHLKMOa B Kutae
Bappa-l'paHge n Kamnoc-HoBoctn B bpasunuum, Bce 13 KOTOPbIX Obinn MOCTPOEHbI M3 6a3anbToBOro 3a-
nonHuTens, 6binu obHapyxeHbl cepbe3Hble NOBPEXAEHUs nuueBorn nauTbl. MNpobnema Obina cBsizaHa ¢
COYETAHMEM BbICOTbI MAOTUHBI, (POPMbI AOMMHBI, TUMA NOPOAbLI U YMEHBLLIEHNS KONMYECTBA MOABMXKHBIX
LIBOB B NANTax. Ypoku Bblnn M3BREYEHbI, 1, B YAaCTHOCTM, TeNepb B NIMTaX W C BHYTPEHHUMI U BHELLHUMM
YNNOTHEHNAMW ObINO BHOBb BBeAEHO Oorblie MNOABWKHBIX COeAMHEHWA. WHTepecHo, 4YTO KaMeHHo-
HabpOCHblE NMOTWHLI C LEHTparnbHbIMW GETOHHBIMU CTEHaMW C CepAuUEeBMHON UMEKT CTaTUCTUYECKM
HaMHOro nyywue nokasatenu 6esonacHoctn, yem CFRD unu gaxe nobole apyrue TUnbl NAOTUH, XOTS OHK
B 3HAYNTENBHOW CTENEHM BbILLMN U3 MOAbI.

[Tpumeps! ommooK:

I'pammaTuyeckue Jlekcuyeckue Crunucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) IlepeBeauTe TeKCT M0 TeMe Embankment Dams ¢ pycckoro si3bIka Ha aHTJIHIHCKH
U 00cyauTe ero B napax

HacpinHble 3eMJIsIHbIE IVIOTHHBI

Oco0eHHOCTH BO3Be/IeHHs] HACBINMHBIX IVIOTHH. J[0OJITOBEYHOCTh PabOTHI 3EMIISIHBIX
IJIOTUH BO MHOTOM 3aBHUCHUT OT MPABWJIBHOTO PACIpPEACNICHUs] B TeJI€ IJIOTUHBI TPYHTA U €ro
yioTHeHust. [Ipy Bo3BeACHHUH 3eMIISTHON TUIOTHHBI HEOOXOIMMO TaK paclpeiesisiTh TPYHTHI IO
X (PU3UKO-MEXaHUIECKOMY COCTaBY M YKJIQJIBIBATh MO MPOMUITIO TUIOTHHBI, YTOOBI MPETISITCTBO-
BaTh MPOHUKHOBEHUIO (PHIIBTPAIIMOHHON BOJIBI B TEJO IUIOTHHBI JI0 €€ CEPEAMHBI U BCEMEPHO
CIocoOCTBOBATh BHIXOMY (DMIBTPAIIMOHHOW BOJABI M3 TPEACIIOB HU30BOM ee dacTtu. M3 storo
npaBuja CIeAyeT, YTO B BEPXOBYIO YaCTh IJIOTHHBI, TO €CTh OT €€ OCH B CTOPOHY BOJAOXPaHMUIIH-
a, Hy>)KHO YKJIaJbIBaTh MEHEE BOJIOMPOHMIIAEMBIC TPYHTHI (CYTJIMHKHU) C TIIATSIBHBIM YILJIOT-
HeHreM. Hu30ByI0 ke 4acTh IUIOTUHBI, TO €CTh OT OCH B CTOPOHY HIDKHETO Obeda, BO3BOIAT U3
0oJiee MPOHUIIAEMBIX TPYHTOB. JlOCTaBIEHHBIN U3 Kaphepa IPYHT Pa3paBHUBAIOT CIOEM TOJIIIIH-
HOI 20—25 cM B PBIXJIOM COCTOSIHUU. ['pYHT YIIOTHSIIOT CAMOXOAHBIMU WJIM MPULICTIHBIMU KaT-
KaMH — TJIQJIKHMU WU IIUNOBBIMHM, WHOTJA TYCEHWYHBIMH TPAKTOPAMH WM CaMOXOJIHBIMU
CKperepamu.

B nocnennee Bpemsi cTaiv MPUMEHSTH OONbIIErpY3bl Ha MHEBMOXOJY, YIUIOTHSIOIIME
CJION TpyHTa TOJIIUHOM 10 60 cM, 1 BUOPOKATKH, YIUIOTHAOIIKE ciion TpyHTa 110 0,8-1,0 M.

[Tpu ynnoTHeHUH TpyHTa OO0JIBIIOE 3HAYEHUE UMEET €r0 BIAKHOCTh, TaK KaK COJIMKEHUIO
YacTUIl TPYHTA NPEMATCTBYET TPEHUE MEXAy HUMM. Hamnydiiee yrmioTHEHUE rpyHTa NPOUCXO-
JUT MPU ONTHMAJIbHOW BJIA)KHOCTH, KOI'/Ia 33JJaHHOE YIUIOTHEHHWE I'PYHTA JOCTUTAETCS NPU MU-
HUMaJIbHON paboTe YIUIOTHSIOIIUX CHAPSIOB. JTa BIAXKHOCTh, B CBOIO OYEPE/Ib, 3aBUCHUT OT Xa-
pakTepa rpyHTa, Beca Karka. Ee ompenensioT OnbITHBIM IyTeM B J1a0OpPaTOPHBIX M HATYPHBIX
ycinoBusx. Hampumep, Uil CYTJIMHKOB NIpU YIJIOTHEHWU 6-TOHHBIM KaTKOM OHAa COCTaBIISIET
12-16%. [Ina Gomnee TsSXKENBIX KATKOB ONTHMANIbHAS BIAXXHOCTh YMEHbBILIACTCA, I Ooee Jier-
KHUX — TOBBIIIAETCS.

CreneHp YIUIOTHEHUS TPYHTA B TUIOTHHE XapaKTEPU3YeTCs] TOPHUCTOCTHIO UITH 00bEMHBIM
BECOM TPYHTa, IPUUYEM BEIWYHHY €€ 33Jaf0T, HCXOJs U3 KOMIIPECCHOHHBIX CBOWCTB IPYHTa U
BBICOTHI HAChIMK. Tak Kak Harpy3ka Ha TPYHT B Pa3HBIX YacTSAX IO BBICOTE TUIOTUHBI pa3inyHas,
TO M CTETICHb YIUIOTHEHUSI TPYHTA CJIEYET 3aaBaTh Pa3IMYHYIO, B 3aBUCUMOCTH OT OKUIaeMOM
Harpy3Kku (BEC BBIIIEIICKAIIETO TPYHTA).

CreneHp YIUIOTHEHHUS TpyHTa B Telle TUIOTHHBI KOHTPOJUPYIOT, ONpeneiss Jadboparop-
HBIM ITyTeM OOBEMHBIN BeC MO0 TPYHTA, B3ATHIX M3 KaXJIOr0 YKaThIBAEMOTO CJIOS B BepUIMHAX
KBagpaToB co cTopoHOil 20-40 M. IIpu BbICOKMX TeMmax BO3BEIICHHS HACBIMU JJII YCKOPEHHUS
KOHTPOJIS,, KPOME JIAOOPATOPHBIX MCCIEIOBAHUHN, IPUMEHSIOT INIOTHOMEPHI.
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1) IIpoBepbTe MamuuHbIi mepesoa (MII) ¢pparmenTa u3 Tekcra Dam safety u BbI-
NUIIKTE NPUMePbl TPAMMATHYECKHUX, JEKCHYECKUX U CTUINCTHYECKUX OIMNOOK.

A similar hysteresis effect can be seen with the crest length of the Dinas concrete arch dam
in Wales. The dam is affected by AAR in the concrete, and so is expanding. However the length
changes caused by annual temperature changes need to be plotted and compared for the underly-
ing AAR-based expansion changes to be revealed. Recent plots show that overall underlying ex-
pansion rates are now much lower than in the early years after construction.

As mentioned earlier, risk analyses are playing an increasingly important role in assessing
dam safety. We will be likely to see many more changes in future regarding what is accepted as
current best practice; however, all sequential events in a failure event tree will end with one as-
sessing the likelihood of detecting potential failure, followed by another assessing the likelihood
of being able to intervene to prevent it. Clearly the more the certainty of these last two events can
be guaranteed, the more the rest of the event tree will become redundant and the risk of failure
vanishingly small. It is also likely that this is where attention to risk is actually, quite correctly,
taking us.

Mono6HbI achdekT rucTepesmnca MoXHO yBUAETb C ANMHON rpebHs BeToHHO apku [uHac B Yanbce.
[amba nogsepraetcs Bo3genctanio AAR B 6eToHe, 1 NO3TOMY pacluMpsieTcs. TeM He MeHee, U3MEHEHUS
ANVHBI, BbI3BaHHbIE €XErogHbIMW U3MEHEHUAMU TemnepaTypbl, JOMKHbI ObITb HAHECEHbI Ha rpaduK
CpaBHEHbI NS BbISIBNEHUS NEXALLUMX B OCHOBE M3MEHEHMI paclumpeHns Ha ocHoee AAR. HepasHue rpa-
(1K1 NOKa3bIBAKT, YTO 0OLIME TEMMbI POCTA B HACTOSILLEE BPEMSI HAMHOTO HUXE, YEM B NEPBbIE rofbl Mo-
crne CTpOWTeNnbCTBaA.

Kak ynommHanocb paHee, aHann3 puckoB urpaeT Bce Gonee BaxHYt porb B OLeHke 6e30nacHOCTY
NNOTWHbI. B ByayLem Mbl, BEpOSTHO, yBUAUM ropas3ao Gorblue M3MEHEHWIA B OTHOLIEHWW TOTO, YTO MPUHS-
TO CYATaTb HaWny4llen NPaKTUKOW; OAHAKO BCe mocrnefoBaTtenbHble cobbITUS B AepeBe cobbiTuin c60eB
OypyT 3akaH4MBaTLCA OQHUM, OLEHVMBAIOLLMM BEPOSTHOCTb 0BHApYXeHUs noTeHumanbHoro c6os, 3a KoTo-
PbIM CriefyeT Apyroe, OLeH1BatoLLee BEPOSTHOCTb BMELLATENbCTBA, YTOBbI NpefoTBpaTUTh ero. FACHO, 4TO
yeM 6onblLLe AOCTOBEPHOCTb ATUX ABYX NOCMEAHNUX COBbITUIN MOXET ObiTb rapaHTMpoBaHa, TeM GonbLue
ocTarnbHasi YacTb AepeBa CobbITUi CTaHET M3BLITOYHON U puck cboeB ncyesatoLle man. Takke BEpPOSTHO,
YTO MMEHHO 3[€Cb BHUMAHME K PUCKY AEACTBUTENBHO, COBEPLUEHHO NPaBUIbHO, BepeT Hac.

[Tpumeps! ommoboOK:

I'pamMmaTnyeckue Jlekcnueckue Cruniaucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) IlepeBeauTe TekcT M0 TeMe Dam safety ¢ pyccKoro si3bika Ha aHTJIHIHCKH I
u 00cyauTe ero B napax

ABapus Ha Casno-Illymenckoi I'IC

3TO HMpOMBIIIJICHHAs: TEXHOTeHHas KaTacTpoda, npousomennias 17 asrycra 2009 roxa. B
pe3yabTaTe aBapuu MOruoio 75 yesnoBek, 000pyJOBaHUIO U TIOMEIIEHUSAM CTaHIIMU HaHEeCEH ce-
prE3HbIN yiiep6. PaboTa craHIMM MO NMPOM3BOACTBY AIEKTPOIHEPIUU ObUIA MPHOCTAHOBIICHA.
[locnencTBust aBapuu OTPa3sWIIMCh Ha SKOJIOTMYECKOI 00CTaHOBKE aKBaTOPUH, IPHIICTAIOLICH
k ['DC, Ha conmansHOW U YKOHOMHYECKOU cepax pernoHa. B pesynpTaTe mpoBeAEHHOTO pac-
cnenoBaHus PocrexHan3opa HEMOCPECTBEHHOW MPUYMHON aBapuu OBLJIO HAa3BaHO pas3pyllie-
HUE LIIMUJIEK KPEIJIeHNs KPBILKY TypOUHBI THApOarperara, BbI3BaHHOE JTOTOJIHUTEIbHBIMU JIU-
HaMMYECKUMM Harpy3KaMH IEepeMEHHOr0 XapakTepa, KOTOpOMY MpEALIeCTBOBAIIO 00pa3oBaHUE
Y Pa3BUTHE YCTAJIOCTHBIX MOBPEKACHUN y3J10B KPEIUICHUS, YTO IIPUBEIIO K CPBIBY KPBIIIKHU U 3a-
TOIUICHUIO MAllIMHHOI'O 3aj1a CTaHLUH.

ABapusi Ha JaHHBIM MOMEHT SIBJISIETCS KPYIMHEHIIEH B MCTOpPHHM KaTacTpodol Ha THUIPO-
JHepreruyeckoM oOwvekTe Poccum u onHOW M3 caMbIX 3HAYUTEIbHBIX B HMCTOPUM MHUPO-
BOU THJIPOIHEPTETUKH. «ABapus YHUKAJIbHA, — CKa3aJl, B YaCTHOCTH, SKC-MUHUCTP PD mo nemnam
TPaXXTAHCKOW OOOPOHBI, YPE3BHIYAMHBIM CHUTYAIIUSIM U JIMKBUAAIHWUA MOCIEACTBHA CTUXHITHBIX
6encteuii C. K. Hloiiry. — Huuero nogqo6HOro B MUPOBOM MpakTHKE HE HaOmomanock». TeM He
MEHee, OLIEHKa MOCIEeICTBUI KaTacTpo(dbl B SKCIIEPTHOM U NOJUTHUYECKOM COOOIIECTBE HEOIHO-
3HayHa. HekoTopble cienuaiucThl M OpraHu3amuu, B ToM yucie cam Ceprei llloiiry, cpaBHuBa-
mn CasHo-IlymeHckyto aBapuio 1o €€ 3HaUMMOCTH U BIUSHUIO HA DKOHOMUYECKHE U COLMOJIO-
THYECKUE acrleKkThl Xu3HU Poccum c aBapueit Ha YepHoObuIbcKOH ADC. Jlpyrue 3KCIepThl
yTBEp)KJAJIM, YTO 3THU aBapuu HecpaBHUMBI 1o MacmTtabam. [Ipesunent Poccuiickoit denepa-
nuu J[. A. MenseneB BrICKa3blBaJl MHEHHUE, YTO HE CIEAYET M3JIMILHE APaMaTU3UpPOBAaTh CUTYa-
IIUIO U JIeNaTh «aloKaJIUIITHYECKUEe» KOMMEHTapuu. ABapus BbI3Baja OOJBIION OOIECTBEHHBIH
PE30HAHC, CTaB OJHUM U3 CaMbIX 0OCY)KIaeMbIX B CPEICTBAaX MAaccOBOM MH(OpMaIuu coObITHI
2009 rona.

Apapus Ha CIII'DC ¢ MHOrOYMCIIEHHBIMH Y€JI0BEYECKMMH JKEPTBAMU CTajla CJIEICTBUEM
LIEJIOTO Psiia MPUYMH TEXHUYECKOT0, OPraHU3allMOHHOIO0 U HOPMATHUBHOTO IPAaBOBOTO XapaKTe-
pa. BoJBIIMHCTBO ATHX MPUYMH HOCUT CUCTEMHBII MHOTO(aKTOPHBIN XapakTep, BKIOYasl HEo-
IIyCTUMO HHU3KYI0 OTBETCTBEHHOCTH HKCILIYaTal[MOHHOTO IEPCOHANA, HEJOIYCTUMO HU3KYIO OT-
BETCTBEHHOCTb U NMPO(ECCHOHAIN3M PYKOBOJCTBA CTAHLUH, a TAKXE 3JI0YMOTPEOJIEHUE CITy-
#KeOHBIM IIOJIOKEHUEM PYKOBOACTBOM CTaHIIMH.

He Obu1 nOmKHBIM 00pa3oM OpraHU30BaH MOCTOSHHBIA KOHTPOJb TEXHUYECKOTO COCTOS-
HUSL 000pYIOBaHMs ONEPATUBHO-PEMOHTHBIM IE€PCOHAIOM (YTO JOJDKHO MpeAycMaTpUBaThCs
MHCTPYKIIMEH mo skciutyatauuu ruapoarperatoB CasiHo-Llymenckon I'DC, yTBepkIE€HHOM
rnaBHbIM uHxkeHepoM CIIT'DC ot 18.05.2009 1.). OCHOBHO# IPUYMHON aBapyU CTAJIO HEMPHUHS-
THE MEp K OIIEpaTUBHOI OCTaHOBKE BTOPOI'0 FMApoarperara 1 BbISICHEHUS IPUYKUH BUOpaLUU.

118


https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%8F%D0%BD%D0%BE-%D0%A8%D1%83%D1%88%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0
https://ru.wikipedia.org/wiki/17_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
https://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%B2%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%82%D0%B5%D1%85%D0%BD%D0%B0%D0%B4%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A8%D0%BF%D0%B8%D0%BB%D1%8C%D0%BA%D0%B0_(%D0%B4%D0%B5%D1%82%D0%B0%D0%BB%D1%8C)
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BB%D0%BE%D1%81%D1%82%D1%8C_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%A7%D0%A1_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%A7%D0%A1_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%A7%D0%A1_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A8%D0%BE%D0%B9%D0%B3%D1%83,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%9A%D1%83%D0%B6%D1%83%D0%B3%D0%B5%D1%82%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B7%D0%B8%D0%B4%D0%B5%D0%BD%D1%82_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B7%D0%B8%D0%B4%D0%B5%D0%BD%D1%82_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%94._%D0%90._%D0%9C%D0%B5%D0%B4%D0%B2%D0%B5%D0%B4%D0%B5%D0%B2
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%B8%D0%B5_%D0%98%D0%BE%D0%B0%D0%BD%D0%BD%D0%B0_%D0%91%D0%BE%D0%B3%D0%BE%D1%81%D0%BB%D0%BE%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BC%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8

1) IIpoBepbTe Mammuublii nepesoa (MII) ¢pparmenra uz Ttekcra Green Concrete:
The Future of Sustainable Construction n BpIINIIATE NMPUMeEPbl TPAMMATHYECKHX, JEKCH-
YeCKHUX M CTUJIMCTHYECKUX OIIHOOK.

Green Concrete Defined. Green concrete is all about recycling and innovation. Its most
common definition is concrete that incorporates at least one form of recycled waste materials in
its components. Waste materials that are often recycled and used to produce green concrete in-
clude used concrete, quarry and mining waste, slag, burnt clay, power plant waste, combustor
ash, saw dust, foundry sand, and waste glass, among others. The term “green concrete” can be
used broadly to refer to any concrete that is environmental friendly. Sometimes this may involve
rehabilitating mines and quarries to put the wasteland to better use. The main purpose of using
green concrete is to conserve the environment. However, this form of concrete has financial and
health benefits too.

3enebili bemoH OnpedeneH. 3eneHbiin BETOH - 3TO Bce 0 nepepaboTke v HHOBaLUsIX. Ero Hambo-
nee pacnpocTpaHeHHoe onpegeneHune - GeTOH, B COCTaB KOTOPOrO BXOAWT, MO KpalHelh Mepe, ogHa (opma
nepepaboTanHbix 0TX0A0B. OTX04bl, KOTOpble YacTo nepepabaTbiBalOTCS U UCMONL3YIOTCS ANS NPOU3BOA-
CTBa 3eneHoro 6eToHa, BKMoYatoT B cebs, cpean npodero, oTpaboTaHHbIn 6ETOH, 0TX0Ab! Kapbepa W [o-
Obl4K NONE3HBIX UCKOMAeMbIX, LiaK, 0BOXOKEHHYIO FNHY, OTXOAbI ANEKTPOCTaHLMIA, 301y CropaHus, Onua-
KW, JIMTEMHBIA NECOK M OTXOAbl CTekna. TepMUH «3eMneHbln BETOH» MOXET LUMPOKO MCMONb30BaTbCA Ans
obosHayeHns ntoboro 6eToHa, KOTOPbI SBMSAETCA 3KONOMMYECKM YNCTbIM. MIHOTAa 3TO MOXET BKMoYaTh
peabunuTaumio LWaxT 1 KapbepoB, YTODbI Ny4lue 1cnonb3oBaTh MycTbipb. OCHOBHOW LieNbl0 MCMOMb30Ba-
HWS 3eneHoro GETOHA SABNSETCA COXpPaHEHME OKPYXaloLen cpedbl. TeM He MeHee, ata ¢opma BeToHa
NMeeT (h1HAHCOBbIE 1 MeaNLMHCKME NPEeNMyLLECTBa.

[Tpumeps! ommoOoK:

I'pamMmaTnyeckue Jlekcnueckue Cruniaucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) IlepeBenute TekeT MO TeMe Green Concrete ¢ pycCKOro si3bika Ha aHIJIMACKUIA H
o0cyauTe ero B mapax

Hosplii "3eenniii" 6eTon Ha 90% >KoJ0rnYHeEll 00LIYHOIO

I'eononumMepHbIil (MM TPUPOAHBIN) OETOH — 3TO MHHOBAI[MOHHBIA M HKOJOTHYECKU YH-
CTBIM CTPOUTENBHBIN MaTepual, pa3padoTanHblii B TexHonornyeckom YHuBepcutere JIynsuansl,
KOTOpPBIA OynIeT MpejcTaBieH Ha TPAHCIOPTHOW BhICTaBKe, mpoxonsmeid B Hayunom Ilentpe
Herpoiita.

Pa3paboTanHblii JOKTOpOM Dpe3oM Dijioye U ero KOMaHA0i reonoJuMepHbii O€TOH, OT-
HOCHUTCA K MOJIOJJIOMY KJIacCy LIEMEHTHPYIOIIMX MaTepuajnoB. B ero cocraB BXOAMT 30JIbHAs
IBUTL — OJUH U3 CaMbIX PACHPOCTPAaHEHHBIX MPOMBIIIJICHHBIX MTOOOYHBIX MPOIYyKTOB. OHA BBI-
CTyNaeT B POJU 3aMEHUTENS MOPTIAHALIEMEHTA, KOTOPBIN SIBIISIETCS CaMbIM IIMPOKO MPOU3BO-
JMMBIM 4€JIOBEKOM MAaTEPHUAIIOM Ha 3eMJI€.

"IIpe3eHTanusl TEOMOJMMEPHOrO0 OETOHAa Ha CTOJbh IOCEIaeMOl IMyOJWYHON BBICTABKE,
MO3BOJIUT MPEACTABUTH IITUPOKON ITyOJIMKE 3TO HOBOE HAMPABIICHUE B CTPOUTEIBLHOMN oTpaciu', -
ckazan Ominoyde. "Ecnu o0miecTBy CTaHET M3BECTHO O CYIIECTBOBAaHUHU 00Jie€ MPOJIBUHYTHIX
TEXHOJIOTHH 10 MOCTPOUKE MarucTpajaeii ¥ MOCTOB, OHU IMOTPEOYIOT OT BIACTEH BHEIPEHUS ITUX
'3eJIeHbIX' TEXHOJIOTUI".

"ITonobHOE MOMUTHYECKOE JaBJICHUE - OYEHb BaXKHO JUIsSl MPOJIBH)KEHUSI HOBBIX MaTepua-
JIOB, TAKUX KaK IE€OMOMMEPHBIA OETOH, BEJb 3TO MO3BOJHT MPEOAOIETh OIOPOKpATHIECKH Oa-
PBEPBI, CTOSIINE MEXKAY JIAOOPATOPUEH U CTPOUILIOMIAIKON" .

[To cpaBHEHUIO ¢ OOBIYHBIM LIEMEHTOM, T'€OMOJIMMEPHBII 00a1aeT O0IbIIeH CTOUKOCTHIO
K KOpPpO3UH, 3HAUUTENIHHO OoJiee MOXKAPOYCTOMUMB M 3JacTUUEH. 30JIbHAS MBUIb I 00pasia,
BBICTABJICHHOTO0 Ha Hay4HOH BbIcTaBke B JleTpoiiTe, Oblla MpeaoCTaBlIeHa YrOJbHOW 3JIEKTPO-
crannueit Cleco Power's Dolet Hills. "['eomonumepHsbIii 11IeMEHT, HECOMHEHHO, OY/IeT IHUPOKO
IPUMEHATHCS", — cka3an Diuioyde. "Mbl 0)kM1aeM yBHJIETh POCT YMCIIa KOMMEPUYECKUX IpUMeE-
HEHUW 3TOM WHHOBAIIMOHHOM 3€JICHON TEXHOJIOTHH, KaK B CTPOMTEIILHON OTpaciiv, Tak U B 001a-
CTH TPAHCTIOPTHON HHPPACTPYKTYPHI".

[Io cmoBam Omoue, NaHHAs MCCIENOBATENbCKas IPyIIIa OTHOCHUTCA K YHUCIY CaMbIX
YCIICITHBIX B 3TOW 007acTU M OyJEeT UTPaTh KIFOYEBYIO POJIb B PA3BUTHH U KOMMEPIHAIA3AINH
reonojJuMepHoro 0etoHa B OyaymieM. Bo3sMoxHO camoe 0oJbIioe IpenMyIecTBO Fe€ONOIMMEp-
HOTO OETOHA, MO0 CPaBHEHUIO C OOBIUHBIM, 3aKIIOYAETCS B 3HAYUTENLHOM MeHbIeM (Ha 90%)
BBIJICJICHUM MM TAapHUKOBBIX ra3oB. MccienoBaTenn MpoaoDKaloT padoTy, HaJ CO3JaHHUEM Iie-
MEHTA, COCTOSIIET0 U3 OTXOJO0B Npou3BojacTBa. Cleayroliee MOKOJIEHUE I'€ONOJUMEPHOIO Iie-
MeHTa Oy/IeT B HECKOJIBKO pa3 0osiee yCTOWYMBBIM K OBPEXKICHUSM, IO CPABHEHHUIO C OOBIYHBIM
LIEMEHTOM.
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1) IlpoBepbTe MammHHbIi mepesoa (MIT) pparmenTa u3 tekcra Hoover Dam u BbI-
NUIIATE NPUMePbl TPAMMATHYECKHUX, JEKCHYECKUX H CTUINCTHYECKUX OIMNOOK.

Over the next 15 years, investigations continued throughout the entire basin. These studies
later served as the basis of a comprehensive plan of development for the entire basin. The in-
creasing demand for water in California's Imperial Valley and nearby cities, and the need to con-
trol the unpredictable habits of the river led to in-depth studies in the Lower Basin. In 1918, Di-
rector of the Reclamation Service, Arthur P. Davis, ordered a thorough investigation of Boulder
and Black Canyons as sites for a high dam for storage and flood control. In the years that fol-
lowed, many sites were mapped and several potential dam sites were located. In 1920, Homer
Hamlin and Edward T. Wheeler reported to the Secretary of Interior, John B. Payne, that both
the Boulder and Black Canyons contained several suitable sites.

B TeyeHue cnegytowmx 15 net uccnenosaHus npogosmkanueh no Bcemy 6accemHy. 3Tu uccnenosa-
HWS NO34Hee NOCMYXWUX OCHOBOW ANst KOMMAEKCHOro nnaHa pa3suTus Bcero baccenHa. Pactywmi cnpoc
Ha BOZY B KanudopHWACKon Mmnepckoit JonuHe n Bamnanexalymx ropogax, a Takke HeobXxoauMocTb KOH-
TPONMPOBaTb HenpeackasyeMble MPWBbLIYKA PEKU NPUBENN K yrmybneHHbIM UcCneaoBaHusM B HukHeM
BaccenHe. B 1918 rogy aupektop Cnyx6bl Menmopauun ApTyp [9BUC npukasan npoBecTH TLLaTenbHoe
paccrnefoBaHve boyngepa n YEpHOro kaHbOHa Kak MIOLWaaKu AN BbICOKOW NAOTUHLI AN XPaHEHUS 1
Bopbbbl ¢ HaBoaHeHUsMK. B nocnegytowme rogpl 6bin0 HAHECEHO HA KapTy MHOMO Y4acTkoB, W Obino
HanAeHO HECKONbKO NOTeHUManbHbIX y4acTkoB Aambbl. B 1920 rogy Momep Xamnu n Ogsapa T. Yunep
co0BLLMAM MUHUCTPY BHYTPeHHUX aen [hxoHy b. leiHy, uto B boynaepe u YepHOM KaHbOHE €CTb He-
CKOMbKO NOAXOASALLMX MECT.

[Tpumeps! ommooK:

I'pammaTuyeckue Jlekcuyeckue Crunucruyeckue

MII IIpaBka MII IIpaBka MII [IpaBka
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2) MepeBenute Teker no Teme Hoover Dam ¢ pyccKoro si3blka Ha aHIJIMACKHI U 00-
CyaMTe ero B mapax

Oo0mme cBenenus o miaorude 'yBepa

[InoTuna Ha3BaHa B uecTh ['epbepta ['yBepa, 31-ro npesunenta CILIA, ceirpaBmiero Bax-
HYIO poJib B €€ cTpouTenbeTBe. CTPOUTENHCTBO IUIOTMHBI Hadanoch B 1931 rony, Bo Bpems nie-
npeccuu, Y 3aKoH4YMiIo0chk B 1936 roay, Ha 1Ba rojja paHbllle 3allNIAaHUPOBAHHOTO CPOKA.

Jlo Bo3BeneHMs TUIOTHHBI peka Komopano Hepeako mokas3biBana cBoil OypHBIH HpaB, 3aua-
CTYIO BO BpeMs TasHUSI CHEroB B CKaJHCTBIX Topax 3aTomuisis (epMepCKHe yrobs, JeKallue
HWKE M0 T€4eHMIO. [IpOEeKTHPOBIIMKY IMJIOTUHBI PACCUMTHIBAIHN, YTO €€ BO3BEIECHUE ITOMOXKET
CTIaauTh KosuebaHus ypoBHs peku. [IoMHUMO 3TOro, 0’KuAaIochk, 4To BOJOXPAHMWIMIIE AACT TOJ-
YOK Pa3BUTHIO OPOILIAEMOTr0 3eMIIENENINs, a TaKKe CTaHEeT UCTOYHMKOM BoJOocHaOxeHus Jloc-
Anmxeneca u npyrux paiionos IOxnoi Kamudopuun.

[TocTpoiika Takoro MacmTabHOTO TUAPOTEXHUUYECKOTO COOPYKEHUs TpeboBasia MpuBieye-
HUSl 3HAYUTENIbHBIX CPEACTB M3 TOCYAapCTBEHHOTO OrOKeTa. 3aKOHOMPOEKT O BBIJICICHUU (PU-
HaHCHUpOBaHUsA He cpa3y noiyuni onoopenne Cenara CILIA u benoro noma. Jlumb 21 nexabps
1928 rona npe3unent Kansun Kynumk nmoanucan Ouiuib, og00pSIOMNNA OCYIIECTBICHUE MPOEK-
Ta. [lepBoHayanbHbIE ACCUTHOBAHUS K€ HA MOCTPOWKY IJIOTUHBI OBLIM BBLAEIEHBI TOJBKO B
utosie 1930 roxa, koraa npesuaeHToM Obu1 yke ['epoept ['yBep.

Bo3Benenue 60eToHHON MJIOTHHBI. [lepBbiii OETOH OBLT 3aJIUT B OCHOBAaHWE IUIOTHHBI 6
utoHs 1933 rona. Jlyis mpou3BojicTBa O6eTOHA OBUTH BCKPBHITHI MECTHBIE MECTOPOXKIICHUSI HEPY/I-
HBIX MaTEPUAJIOB, BEICTPOEHBI CIIeIMATbHbIC OCTOHHBIC 3aBO/IbI.

Tak kak paboTbl MOOOHOTO MacimTaba paHee HUKOIIA HE TPOU3BOIMWINCH, PsII TEXHUYE-
CKHX pPELICHUI, MPUMEHEHHBIX B IIPOLIECCE CTPOUTEILCTBA, HOCUJ YHUKAIbHBIM Xxapaktep. On-
HOU U3 mpoOsieM, ¢ KOTOPOH JTOBEIOCh CTOJNKHYTHCS WH)KEHEPaM, CTaJl0 OXJaKICHHE OETOoHA.
BmecTto criionHoro MoHoJIuTa, TUIOTMHA CTPOMJIACH KaK CEpHUsl B3aUMHO CBSI3AHHBIX KOJIOHH B
(dopme Tparernuii — 3To MO3BOJISIIO PACCEATHCS U3UIIHEMY TEIUTY, BBIACISBIIEMYCS IPU 3aCThI-
BaHUU OETOHHOW cMecu. MH)keHephl MOJICUUTAIU, YTO €ClU Obl TUIOTHHA Oblila COOpYKEHA Kak
MOHOJIUT, JJISl TIOJIHOTO OXJIAXKIEHHUsI OETOHA 10 OKPY’KaIoLIel TeMIepaTyphl OHAA00UIOCH OBl
125 net. 310 MOrI0 OBI MPUBECTH K TMOSBICHUIO TPEIIMH U pa3pylieHuto namobl. [lomumo 3to-
To, /Ul YCKOPEHMS Tpoliecca OXJIakIeHHUs cIoEB OeToHa Kaxkaas popma, B KOTOPYIO OCYILECTB-
JSIach 3aJUBKA, COJEpIKala OXJIAXKIAIONIYI0 CHCTEMY M3 JIOWMOBBIX METAJUIMYECKHX TPYyO, B
KOTOpBIE MocTynana peunas Boja. [Ipouecc oTBepaeBanus 6eToHa, U3 KOTOPOro MOCTPOeHA ILI0-
THHA, HE 3aBEPIIEH MO CEH JEHb.

Bcero B 6eToH, mOTpeOOBaBIIHUICS IJII COOPYXKEHHUS Tesla TUIOTHHBI, 3ameci 600 ThIC.
TOHH nopTianauemenTa u 3,44 muH. M* 3anonuuTtens. [Imotuna ['yBepa Ha MOMEHT 3aBEpIICHUS
e CTpOMTENBCTBA CTaJla CAMBIM MACCHBHBIM HMCKYCCTBEHHBIM COOPYXXEHHEM Ha 3€MIIE, IIPEBBI-
nraroImuM Maccy kiaaku [lupamun I'msel — m3pacxofoBaHHOro OeTOHa XBaTHIIO Obl JUIsSl TMO-
cTpolku 20-CaHTUMETPOBOM IO TOJIIMHE OCTOHHOM Aoporu mupuHO 5 M oT Can-DpaHIUCKO
o Hbm-flopKa,
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1). IIposepbTe MamuHHbIi nepesox (MIT) pparmenta u3 Tekcra Boulder City and
Pre-Construction 1 BbINIINTE MPUMEPbI TPAMMATHYECKHUX, JEKCHYECKUX U CTHJIAMCTHYE-
CKHX OIINOOK.

Before construction of the dam and appurtenant works could begin, an enormous amount
of preparatory work had to be undertaken. The site of the dam is a deep canyon more than 30
miles from the nearest town. The site was in the middle of the desert with limited access and no
provisions for housing the almost 5,000 people that would work on the project. Before work on
the dam itself could begin, many support features had to be constructed. These included trans-
portation and communication facilities, housing, water and sewage systems, power and lighting
facilities, and a 150-ton cable way for handling heavy equipment at the dam site. To house the
estimated 5,000 workers and officials involved with the project, the Government designed and
built Boulder City. The site for the town, about six miles west of the dam, was chosen because it
was at a higher elevation than the surrounding countryside. It was felt that the climate at the
higher ground would be more mild and hospitable than at lower altitude were the temperature
was often well over 100 degrees, 24 hours a day. The town was planned using the accepted
standards for municipal development and was constructed with paved streets, a water and sewer
system, electrical power, etc.

Mpexae Yem NpUCTYNUTb K CTPOUTENBCTBY MIOTUHBI U BCIOMOraTeNbHbIX PaboT, HYXHO ObINO Bbl-
MOMHNTL OFPOMHOE KOMYECTBO NOArOTOBUTENbHBIX PaboT. Y4YacToK NOTUHbI - rNyBOKWiA KaHbOH, pacno-
noxeHHbI onee yem B 30 munax oT 6nwkaniero ropoga. Mecto 6bino nocpean NyCTbiHKU C OrPaHNYEH-
HbIM JOCTYMOM W HUKaKWUX YCNoBui ans pasmelleHus noutu 5000 yenosek, kotopble 6yayT paboTatb Haj
npoektoM. lNpexae YeM HavaTb paboTy Hag camon MAOTUHOW, HYXHO ObINO MOCTPOUTbL MHOTO OMOPHbIX
3NeMeHTOB. K HUM OTHOCWMUCL TPAHCNOPTHbIE N KOMMYHUKALMOHHbIE 0OBEKTbI, KUMULLHbLIE, BOAONPOBOA-
Hble W KaHanM3aLuMOHHblE CUCTEMBI, 0BOpYA0BaHME N1 ANEKTPOCHAbXeHMs 1 ocBeLleHus, a Takke 150-
TOHHAs KaHaTHas aopora Ans nepemMeLLeHunst TsKenoro 0bopyaoBaHus Ha nnowaake nnoTuHbL. [ns pas-
MeLleHust npumepHo 5000 pabounx 1 LOMKHOCTHBIX ML, BOBMEYEHHbIX B MPOEKT, NPaBUTENLCTBO CMPOEK-
TMPOBAro K noctpouso ropoa boynaep. Mecto ans ropoga, NPUMEPHO B LECTM MUNSX K 3anagy OT nno-
TUHbI, 6bIN0 BbIGPAHO MOTOMY, YTO OHO HAXOAWNOCL Ha Bonee BLICOKOM YPOBHE, YEM OKpyKaroLlas cenb-
ckasi MecTHOCTb. YyBCTBOBANOCh, YTO KNuMMat Ha 6onee BbICOKOM ypoBHe OyaeT 6onee msrkum u rocte-
NPUUMHBIM, YeM Ha Gonee HI3KOM BbICOTe, ecnu Temnepatypa Yacto npesbiwaet 100 rpagycos 24 yaca B
cyTku. l'opog 6bin CNPOEKTMPOBaH C MCMONb30BAHNEM MPUHATLIX CTAHAAPTOB AN MYHWLMNANbLHOrO pas-
BUTWS M ObiN NOCTPOEH C MOLLEHbIMI YNNLamu, BOAONPOBOAHOM U KaHaNM3aLMOHHOM CUCTEMO, ANeKTPO-
9Heprven, n T.4..

[Tpumeps! ommoOOoK:
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2) lepeBenute TekcT Ha Temy Boulder City ¢ pycckoro si3plka Ha AaHTJIMHCKHIA U 00-
CyAHUTe ero B mapax

Crpoutenbcrso boyanep-Cutun

IInotuna I'yBepa ctpounace B roasl Bemukoi nenpeccuu, a pailoH YepHOro KaHbOHa
OBLT OYEHB JaJieK OT OOJNBIINX TOpoAoB. Jlac-Berac ObuT TOrAa BCETro MUIIH HEOOIBIIUM TOPO-
KOM B IYCTHIHE, BCE 3HAYEHUE KOTOPOTO OMPEACIISIIOCH MPOXOISAIIEH Yepe3 HEro >Keye3Hou Jo-
poroii. Ho umenno Jlac-Berac cran mepeBagodHbIM MTyHKTOM IS ThICSY 0€3pab0THBIX CO BCEH
AMEpUKH, YCTPEMHBIITNXCSI HA CTPOUTENHCTBO HOBOM IIOTHHBL. Yike B 1930 roay Obl10 HayaTo
CTPOUTENLCTBO KEJIe3HOM Joporu, cBszasiieit Jlac-Berac co "crpoutenpHoM momankon" Oy-
nymieit namOos ['yBepa.

B crpoutenscTBe y4acTBOBaSM MHOTHE THICSIYM PabO4YNX (MakCHUMajIbHOE KOJINYECTBO —
5251 genoBek — B urose 1934 roga). [lonmutrka npaBuTenbCTBA ObLTA HalleJieHA HA YBEIMUYEHUE
KOJIMYeCTBA Pab0OYHMX MECT, 4TO OBLIO CIEIaHO JJIsi CHHYKEHUS MacCOBOM 0€3pabOoTHIIbI, CTaBIICH
pe3ynbTaTom Benukoi genpeccuu. CorjgacHO yCJIOBUSIM KOHTPAaKTa Ha CTPOUTEILCTBO, HE JO-
nyckasics HaéM Ha paboTy BbixoaueB U3 Kutas, a KOTHYECTBO YEPHOKOKUX PaOOTHHKOB B XO7I€
CTPOUTCILCTBA HC NPCBLIMIAJIO TPUALATH YCIIOBCK, 3aHATHIX HA CaMbIX HU3KOOIIAYMBACMBIX Pa-
Oorax.

IIpoekToM mpenycMaTpuBalIoCh €Ie A0 Hadajaa BO3BEACHHMS INIOTHHBI IOCTPOUTH T'OPOJ
s ee crpouteneit — boynnep-Cutu. Ho ¢ nenpio kak MOXKHO ObIcTpee 3aHSATh paboToil 00ib-
mee konmuectBo mozaen [Ipesunent CLIA I'epGept ['yBep pacnopsianics HadaTh pabOThI yxe
BecHOM 1931 roga, Ha moaroga pasplue, 4eM IUIaHUpoBanock. ['opon i crpouteneil eme He
ObUI TOTOB U JIFOJU OBUIM BBIHYKAEHBI )KUTh BO BPEMEHHBIX JIarepsix, O4€Hb MJI0X0 MPHCIOCO0-
JICHHBIX JUIs Kapkoro kaumarta Hesagel. Tsokenble n 04eHb OnacHbIE YCIOBHS TPYAA B COYETa-
HUM C OTCYTCTBHEM HOPMAJIBHOTO JKWJIbsI U BCE 3TO B YCIOBUAX YXKACHOM Kaphl (a TeM JIETOM B
HeBane Temneparypa yacto npesbimana 45°C) — 3abactoBku Obutn Hen30exHbl. B aBrycre 1931
rojia paboure npeabsIBUIN aIMUHUCTPALUU CTPOUKH psia TpeboBanuil. @pauk Kpoy, pykoBoau-
TEJIb CTPOUTEIHCTBA, W3BECTHBI CBOMM OYEHBb KECTKUM XapaKTepOM, OTBETUJ MPUKA30M 00
YBOJIbHEHUU INPAKTHUUECKU BCEX PAOOTHUKOB M paclopsawiIcs HaOpaTh Ha CTPOUTENBCTBO HO-
BbIX. JIumb B koHue 1931 roma, korga cTpouTeny Havyald 3aceisiaTh HOBbIE noMa B boymaep-
Curtn, ycioBUs UX KM3HU CTAIM YJIY4ILIAThCS.

[To odunmanbHO# CTAaTUCTUKE HA CTPOUTENHCTBE TUIOTHHBI MMOTHOIHM CTO JIBEHAIIATh Ye-
noBek. CunTaercs, 4TO elie COpPOK JBa paOOTHUKA MOTUOIM OT OTPABIEHHUS YrapHBIM ra3oM BO
BpeMsI MPOKJIAJAKN TOHHEIIEH.
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1) llpoBepbTe MammHubIi nepeoa (MII) ¢pparmenra u3 Tekcra Consideration of
waterfront space use by the sister cities 1 BBINMIINTE NPUMePbl TPAMMATHYECKHX, JeKCHYe-
CKHX M CTHJIMCTHYECKHX OLIHOOK.

Waterfront use in the tourism district

Griboedov Canal and Dotombori Canal were selected as representative examples in the
tourism district of Saint Petersburg and Osaka respectively. In these districts, sightseeing boats
shuttle along the canals, and tourists enjoy the townscape and waterscape on the banks from the
boat with a lower viewpoint than ground level. With respect to the difference between the canals
of the two cities, Griboedov Canal has a constant space on both sides between the bank and
buildings where tourists and vehicles can pass. Dotombori Canal on the other hand has no such
space as the buildings extend to its banks, and temporary pedestrian walkways are provided
along both banks. However, beneficial the distance between the water surface of Dotombori Ca-
nal and tourists, it is closer than that of Griboedov Canal.

cnonb3oBaHue HabepexHoO B TYPUCTUHECKOM paioHe

Kanan puboenosa u [Jotombopu 6binm BbibpaHbl B Ka4ecTBE penpe3eHTaTMBHbIX NPUMEPOB B Ty-
puctuyeckom paroHe CaHkT-MNetepbypra n Ocakn COOTBETCTBEHHO. B 3TUX paitoHax SKCKYPCUOHHbIE KaTe-
pa KypCupyoT Mo KaHanam, a TYpUCTbl HAaCNaXaarTCs ropoACKM Nen3akeM 1 BOAHbIM neirsaxem no be-
peram ¢ oaku ¢ 6onee HKU3KOM TOUKOW 0B30pa, YeM C YPOBHS 3eMnun. YTo KacaeTcs pasHuLbl Mexay ka-
Hanamu Byx ropofos, kaHan puboenosa MMeET NOCTOSAHHOE NPOCTPAHCTBO C 0Benx CTOPOH Mexay baH-
KOM M 3AaHUsSIMW, TA€ MOTYT Npoe3xaTtb TYPUCTbI U TpaHCMOpTHbIE cpeacTtea. KaHan [Jotombopw, ¢ apyron
CTOPOHbI, HE MMEeT TaKoro MPOCTPAHCTBA, MOCKOMbKY 3AaHUs NpoCTUpatoTes Ao ero 6eperos, a BOOMb
obowux 6eperoB npeaycMOTPeHbl BPEMEHHbIE NellexoaHble nepexoabl. OgHako, BbIrOAHOE paccTosHWe
Mexgay BOAHOW rmagbto kaHana [lotombopu 1 Typuctamu, oHo Brke, Yem y kaHana puboegosa.

[Tpumeps! ommooK:
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2) llepeBenute TekceT HA Temy Consideration of waterfront space ¢ pyccKoro si3bika Ha
AHIVIMICKUI M 00CyHUTE ero B mapax

IIporyaka mo Ocaxe

Ocaka — 310 «BOAHBIA TOopoA». CeTb BOIHBIX apTEpPUi, MPOXOASANIUX YEPE3 TOPOJCKUE
KBapTaJbl, CIIOCOOCTBOBAIA PA3BUTHIO 3TOTO TOPO/IA U CIYXKHUIJIa OTIOPON KUZHU €ro oOuTaTenen.
W B Hamy AHU MHOTHE MOMYJISIpHbIE TYPUCTUYECKHE MECTa PaclojiaraloTcs Ha peyHbIX U MOp-
CKOM Oeperax — 3TO M yBeCeIUTEeNbHbINH palloH MuHamu, T/ie OrpOMHbBIE BBIBECKH BBHICTPOMINCH
B MEPBYIO Oouepeb BJIOJIh KaHaya JJoToMO0pH, ¥ IIEHTP COCPEeIOTOUEHUS OOIIECTBEHHBIX 00BEK-
ToB HakaHocuma, u OKpyKEHHBIN BOASIHBIM pBOM OCakCKUM 3aMOK, U, HAKOHEII, PallOH 3aJI1Ba,
IJle HaxOoJITcs TeMaTuieckuid mapk passieueHuit Universal Studios Japan n Ocakckuii okeaHa-
puym KaiitokaH.

OpanM 13 caMbIx y3HaBaeMbix 3maHuii Ocaku sBisiercss Umeda Sky Building. TTpoextom
HeOoCKpEDOa 3aHMMAaICss Xupocu Xapa, mocTpoeHo oHO ObUI0 B 1993 romy. 3HaMEHUTO ke 3/1a-
HUE CBOCH KpBIIIEH, Ha KOTOPOM pacrojaraercs KpacuBbii cajn ¢ pontanamu. Bripodem, B ropo-
JIe MOXXHO OOHAPYXKUTH €II¢ OJHO 3[aHKe, Ha KPBIIIE KOTOPOTO HAXOIUTCS MPEKPACHBINA caa —
peub UAET O cajae, pacmosararomemMcss Ha Kpbiiie Hebockpédba Osaka Merchandise Mart (nam
OMM, kak ero Ha3bIBAIOT JJIA MPOCTOTHI U y10OCcTBa). HempeMeHHO CTOUT MPOKATUTHCS Ha at-
tpakunoHe Tempozan Ferris Wheel — u He Tosbko 11 TOro, 4YTOOBI UCTIBITATh MPUIINB aJIpEeHAa-
JMHA, a JJIsL TOTO, YTOOBI BOCXUTUTHCS BEIMKOJIETHBIMU BuamMu Ha Ocaky.

l'opox crmaBUTCS M CBOMMH NPEKPACHBIMU YIbTPACOBPEMEHHBIMU MOCTAMH, CPEIH KOTO-
PBIX B MEPBYIO ouepeab cTOUT BhIIeauTh Ebisu Bridge, HeoObIYHBIN TeM, UTO SBISETCS OKPYT-
JBIM. DTO OJHO M3 M3JIIOOJIEHHBIX MECT Y SMOHIIEB U TYPUCTOB, TJI€ OHU MPEANOYUTAIOT (HOTO-
rpadupoBaThcs. Takke OTCIOAa OTKPHIBAIOTCS BEJIMKOJICTTHBIE BUBI HA PeKy U ropoi. MHTrepec-
HBIMU JIJIs IPOTYJIKH M HaboeHus: Moctamu sBisitorcest Suisho Bridge u Barazono Bridge. Tewm,
KTO JK€JIaeT MPOTYIATHCS MO CaMbIM KOJIOPUTHBIM yio4ukaMm Ocakw, ciienyeT oOpaTuTh BHUIMAaHNE
Ha Tempozan Market Place u Toki no Hiroba, — u yAuBUT TypUCTOB 37€Ch HE TOJBKO ILIOMHUHT,
HO ¥ 3aMedartenbHas atMocdepa. Tem ke, KTO MpennovYnTaeT A MPOTryaku Oojiee yMHPOTBO-
pEHHBIE MecTa, CIelyeT OTIPaBUThCS B OJIMH U3 MApKOB ropoaa — a ux B Ocake mpeaocTaTovyHo.
WUnu ke MOXKHO HpOTYJISATHCS HO BHYTPEHHMM JBOPHKAaM XpaMoB (Hampumep, BJIOJb caja
Ryotokuin Temple).
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KJIIOYH K YITPAXKHEHUSAM

UNIT 1. HYDROELECTRICITY

Ex. 1
1.T 2F 3T 4T 5F 6T 77T 8F 9. T 10.T
Ex. 2
1. produced generated 2. region area 3. practicable viable 4. Eclipsed surpassed
5. increase change up 6. artificial lakes reservoir 7. considerably relatively
8. constant continuous 9. available existing  10. locations sites ~ 11. Output production
12. supply provide
Ex.3
1. relatively f} comparatively 2. Dbulk a) majority 3. average 1) typical, mean
4. domestic ) internal, home, home-produced 5.demand b) requirement
6. construct d) build 7. adapt c) adjust 8. output €) generation 9. funding
g) money allocation  10.room h) space 11. viable j) plausible 12. k) at present
EX. 6
1B 2C 3A 4C5B 6.B 7A 8B 9 A 10. A 11.B 12.A 13. B 14A 15.C
Ex. 7
1.b 22J 3e4i5a 6.C7.C 8D 9.f 10.h
Ex. 8
1. Up 2.Through 3. In 4.0ut 5.0n 6.0ut 7. Around 8.Across 9. On 10. Out

UNIT 2. HISTORY OF HYDROELECTRICITY

Ex. 1

1.T 2F 3.F 4T 5. F 6. T 7.T 8F 9T 10. F
Ex. 2
1.Provide — supply 2. Persist — continue 3. Multitude — plenty 4. Decree — enact
5. King-size — large 6. Antique — ancient 7. Trade — commercial
8. Production — output 9. Tie together — associate  10. Send — refer
11. Strength — power 12. Outshine — eclipse
Ex. 3
1 development — c. growth 2. connect — h. couple 3. perform — 1. execute
4. design — a. sketch 5. company — k. fellowship 6.dam —e. levee
7. supplementary — b. additional 8. eventually — j. ultimately ~ 9.surpass — i. excel
10. necessary — f. essential 11.supply — d. afford 12.total — g. entire
EX. 6

1B 2A 3C 4C 5.C 6. A 7B

8.A 9B 10.C 11.C 12A 13.C 14B 15.B
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Ex. 7
1b, 2.d 3f 4C 5g 6.4 7ab 8h 9 10.e
Ex.8
1.back 2.out 3up 4.up  S.off 6.over 7.out 8.over 9.on 10.up

UNIT 3. HYDRAULICS

Ex.1.

1.T 2T 3F 4F 5T 6T 7T 8F 9T 10.F
Ex. 2
1) downstream; 2) encapsulate; 3) demolish; 4) virtual; 5) extrapolate; 6) qualification;
7) embrace; 8) instability; 9) modification; 10) expand; 11) conjunction; 12) arrangement
Ex. 3

1)k 2)b 3)h 4)j 5)f 6)g7)a 8)i 9)I 10)c 1l)e 12)d

Ex. 6

1C 2.C 3c 4C 5b 6B 7.A 8A 9 B 10.A
Ex.7

1b2a 3c 49 5d 6e 7.f 8 9h 10.i
Ex. 8

1. away 2. up 3.across 4.up S.out 6.up 7by 8out 9.Around 10.up

UNIT 4. CONCRETE AND MASONRY DAMS
Ex.1
1.T2F 3F 4T,5T,6.F, 7.F,8.T,9.T, 10.F
Ex. 2

1.swell,  2.serviceability, 3.compaction, 4.reinforce, 5. grout, 6. paste, 7.interlock,
8.shear 9.conventional, 10.decommissioning

Ex.3
1.f, 2.a, 3.h, 4., 5.¢c, 6.d, 7.b, 8.e, 9.9
EX.6
1.B,2.C,3.B,4A,5C,6.A,7B,8B,9.A,10.B
Ex. 7

1.replacement, 2. replacer, 3.placing, 4.emplaced, 5.implacable, 6.misplace, 7.placeability,
8.displaced, 9.placate 10.displacement

Ex. 8

1. off, 2. up, 3. on, 4.about, 5.down, 6. up 7. apart 8. through with, 9.up, 10.down
Ex.10

la 2a3b4dabb 6¢c7.a8c9al0bllc 12.a
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UNIT 5. EMBANKMENT DAMS

Ex. 1.
T 2.F 3. F 4.T 5T 6. T 7. T 8 T 9.F 10.T
Ex.2

1) Main — general 2) hugely — increasingly 3) around — approximately 4) introduced — represent-
ed 5) constructed — built 6) advances — achievements 7) heavy — severe 8) same — similar

Ex.3
1 — growth 2 —accessibility 3- remarkable 4- perhaps 5- reliably 6 — former 7- community
8.-obvious 9-infact 10- feature

EX. 6

1-b 2-b 3-a 4-a 5-b 6-¢c 7-c 8a 9-c 10-a
Ex. 7

l-a 2-¢ 3-b4-d 5-e 6-g7-i 8-h 9-10 —f-j
Ex. 8

1-2 in/down 3-off  4-on 5-off 6-on 7-away 8-9 off/on 10 -up

UNIT 6. DAM SAFETY

Ex. 1
1-T; 2-F 3-T; 4-F 5-T; 6-T; 7-F; 8-F: 9-T; 10-F
Ex. 2.

1 — sedimentation; 2 — legislation; 3 — seepage; 4 — to impound; 5 — curvature, flexure; 6 — grout-
ing; 7 — failure; 8 — to expand; 9 — remedial; 10 — indefinable; 11 — reservoir 12 — agreement

Ex. 3

1 — maintenance; 2 — inspection, inspector; 3 — assessment, assessor; 4 — failure; 5 — behavior;
6 — location; 7 — expansion; 8 — analyses, analyzer, 9 — indicator; 10 — standardization;
11 — interpretation, interpreter; 12 — owner.

Ex. 4

1 — dam safety; 2 — dam behavior; 3 — the instrumentation readings; 4 — grout curtain;
5 — decreases; 6 — remedial grouting; 7 — plots; 8 — assessing; 9 — failure event tree; 10 — contin-
uous real time monitoring.

Ex. 5

1. The key aspects of the dam safety are maintenance, monitoring, inspection, risk assess-
ments and legislation.
The instrumentation readings enable to understand the dam behavior.
The seepage rates increased rapidly on the first impounding.
The flexure of the dam can cause a foundation crack.
The sedimentation decreases the seepage rates.
An extensive program of remedial grouting can be the only solution of the problem.
Recent plots show the increase of expansion rates.
The assessment of the dam safety can be done by risk analyses.

PN R
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9. We can assess the likelihood of detecting potential failure with the help of failure event
tree.

10. Recently there are many dams with the continuous real time monitoring around the
world.

Ex. 6
1-a;2-b;3-a;4-b;5-b;6-a;7-b;8-b;9-b;10-a.
Ex. 7

1 — success (noun); 2 — have relied (verb); 3 — different (adjective); 4 - Actions (noun); 5 — apol-
ogized (verb); 6 — identification (noun); 7 - understandably (adverb); 8 - divisive (adjective);
9 — decisively (adverb); 10 — beneficial (adjective).

Ex. 8

1) to go into; 2) to go about it; 3) went at; 4) go along; 5) went back on; 6) go down; 7) went
down; 8) go easy on; 9) go so far; 10) go round.

UNIT 7. GREEN CONCRETE. THE FUTURE OF SUSTAINABLE
CONSTRUCTION

Ex.1
1F, 2T, 3F, 4T, 5T, 6F, 7F, 8T, 9F, 10T
Ex. 2
1. ordinary regular 2. include incorporate 3. ingredient component
4 generally broadly 5. protect conserve 6. identical similar
7. find discover 8. reckon imagine 9. enormous vast
10 acceptable suitable 11. damage pollution 12. firm stable
Ex.3
a) depleted empty b) huge very large c¢) common well-known d) produce make

e) purpose aim  f} form sort g) shrink shorten h) result outcome j) normal usual
1) require need j) save spare k) change variation

Ex.6.
1B2A3C4A5C6C 7B 8B 9C 10A 11C 12A 13B14C 15B
Ex.7.
1) remission  2) emittance  3) mission 4) emission 5) emissive 6) emitted
7) admission  8) transmit  9) emitting 10) emit

Ex.8

1. tidy (cleanup) 2. (equal (add upto) 3. test (try smth out) 4. organize (set up)
5. cancel (call smth off) 6. separate (come apart) 7. discover (find out)

8. return (get back) 9. proceed (go ahead) 10. escape (break out)
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UNIT 8. HOOVER DAM
Ex.1
1.-T, 2.-F, 3-F, 4-F, 5-F, 6-T, 7-T, 8-F, 9-T, 10-F
Ex.2
1-although, 2-mankind 3-reach, 4-also, 5-investigations, 6-several, 7-extend, 8-title,
O-sites, 10-number, 11-retain, 12-near

Ex.3

1-c, 2-a, 3-d, 4-f5-g, 6-b, 7-e, 8-h, 9-1, 10-m, 11-k, 12|
EXx.6
1-land,2-might, 3-hottest, 4-area, 5-comes, 6-make, 7-reduce
Ex.7

1-system, 2-drainage area, 3-basin, 4-ecosystem, S-pollutes,
6-gases, 7-gaseous,8-carbonate, 9-carbon, 10-pollution
Ex.8

1 come up with 2 slows down  3-go on with, 4-make up for, 5-die out, 6-make up,
7 find out, 8-goes back, 9-get out, 10-taken up

UNIT 9 PART 1. BOULDER DAM DESIGN

Ex. 1.
1T2T 3T 4F 5T 6F 7F 8T
Ex.2
1 meet - encounter 2 decision —solution 3 experimental — tentative 4 approve — adopt
5 numerous — multiple 6 assessment — estimate 7 exclude — eliminate 8 preserve —retain
9 define — determine 10 expediency — feasibility 11 allocation — appropriation
12 through - via
Ex. 3.

OmmbouHbIe BapHaHTHI: coster, supplition

UNIT 9. PART 2. BOULDER CITY AND PRE-CONSTRUCTION

Ex.1.
1T 2T 3F 4F 5F 6T 7T 8T 9F 10F
Ex. 2
1. preparatory work 7 several
2. equipment 8 to transport
3. required 9 necessary
4. formed 10 accelerate
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5 construction 11 workers

6 permanent 12 schedule
Ex. 3.
1d 2k3C4L5E6J 7B 8HI9F 10G 11A 121
EX. 6
1B2C 3A4A5C6A 7B 8C
Ex. 7
1. until 5. consider
2. execution 6. impact
3. effective 7. availability
4. essential 8. inconvenience
Ex. 8.

1.Fall-out 2. Up 3. Off 4.Black-out 5.0On
6. Break-through 70ut 8 Out 9 Out 10 Up

UNIT 10. CONSIDERATION OF WATERFRONT SPACE USE
BY THE SISTER CITIES

Ex. 1.
1.T 2F3. F 4T 5F 6.T 77T 8F 9F 10.F
Ex. 2
1. humanity humankind 2. neighbourhood district 3. considered regarded 4. Severally
respectively 5. expand extend 6. suburban residential 7. enter access
8. overflow flood 9. valuable beneficial 10. tightly densely 11. continual constant
12. affect influence
Ex. 3
A 1.regarded c¢) considered 2. determine h) define 3. attract a) engage
4. develop j) expand 5.urban b) civic 6. benefit g) profit from 7. concept
k) idea 8. representative d) typical 9. viewpoint f) standpoint 10. vehicle
j) means of transport  11. quarter e) square  12. cityscape 1) townscape
Ex. 6
1-C,2-A,3-A4-B,5-A/6-A,7-C,8-C,9-B,10-A,11-B, 12-A,
13-B,14-C,15-C.
Ex. 7
1-b,2-j,3-a,4-d,5-f,6-¢,7-¢,8-0,9-1,10-h
Ex. 8
1 —out, 2 — out, 3 — round, 4 — off, 5 — across, 6 — out, 7 — out, 8 — through, 9 — over
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COST EFFECTIVE SOLUTIONS FOR SMALL DAM DESIGN
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Design Manager, ASI Constructors, Inc.

UNITED STATES OF AMERICA

1. INTRODUCTION

The design/build approach has been successfully used to expedite the design
and construction process of many heavy civil engineering projects, including bridg-
es, highways, and multi-story buildings. One of the first applications in U.S. dam
construction was for the Pine Brook Water District (Pine Brook), a small water dis-
trict located 4 km northwest of Boulder, Colorado with only 400 customers. Pine
Brook sought to build a dam within the boundaries of their district with an extremely
aggressive schedule and a limited budget. Given these schedule and budget con-
straints, Pine Brook believed the best way to design and construct a planned roller
compacted concrete (RCC) dam was to use the design/build process.

To meet these challenges the design/build team implemented a design process
which involved the owner, designer, and contractor at the earliest phases of the pro-
ject. This included the geotechnical aspects, flood hydrology, RCC mix design, dam
layout, seepage cutoff and collection, outlet works, spillway, instrumentation, and
even aesthetics. By working as an integrated team all parties were able to quickly
address design issues, minimize costly studies and evaluate multiple alternatives.
More importantly, the design/build team was able to expedite the schedule and begin
construction 8% months after initiation of the design process.
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Because the Colorado State Engineer’s Office (the local regulatory authority)
regulatory review process for dams is not structured to allow for the review of pre-
liminary designs at intermediate levels of completion, which is essential to the suc-
cess of the traditional design/build approach, the design/build team worked closely
with the Colorado State Engineer’s Office to expedite the review process within
their regulatory framework and to address their concerns concurrently with the de-
sign effort. No other regulatory review was required for the project, which greatly
simplified the process.

This approach resulted in an overall schedule (both design and construction) of
only 18 months to complete the 28,000 cubic meter RCC Pine Brook Dam and place
it into service. The total cost of the project was $4.5 million (USD), which is a sav-
ings of approximately 40 percent as compared to the design/bid/build approach.

This paper describes our implementation of the design/build approach for dam
construction, identifies areas where we felt it offered significant advantages, and pro-
vides suggestions to improve the process with subsequent design and construction
efforts.

2. BACKGROUND

Pine Brook Dam is a new dam built to store raw water for treatment and subse-
guent municipal use by the customers of the Pine Brook Water District. The dam is a
roller-compacted concrete (RCC) structure 26 meters high at its maximum section
and 180 meters long along its crest. It retains approximately 123,000 cubic meters of

water in a reservoir with a surface area of approximately
1.4 hectares.

The dam is located near Boulder, Colorado, USA (see Fig. 1 and 2) on Two Mile
Creek. Because of its height and proximity to residences, Pine Brook Dam is classi-
fied as a “high-hazard” dam.

Boulder, CO

Fig. 1 Project Location, Boulder, Colorado, USA
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Since 2002, Colorado has suffered from severe drought conditions and the Pine
Brook Water District lost their surface water source on Four Mile Creek several
times since the start of the drought. The most recent loss of water was a nearly 2
month stretch in August and September 2005. Prior to construction of the dam and
reservoir, Pine Brook had only enough storage for four to five weeks. After comple-
tion of the dam, Pine Brook now has a full year’s storage capacity when the reser-
voir is full.

The Pine Brook Water District was formed in the 1960s to provide treated water
to residents of the Pine Brook subdivision. Located outside the city limits of Boulder,
the Pine Brook subdivision is at an elevation above that at which the City of Boulder
provides water service. Because of the inability to receive water from the City of
Boulder, Pine Brook is allowed to divert water from Four Mile Creek at Four Mile
Canyon, a tributary of Boulder Creek, approximately 3 km west of the reservoir. The
diverted water is pumped to Sunshine Canyon and then to Pine Brook Hills with an
elevation gain of approximately 300 meters. Water from this pipeline is used to fill
the reservoir.
Runoff also fills the reservoir in the spring and summer months. The reservoir is
slowly drained in the fall and winter months as the water is used. Demand from the
reservoir averages 0.75 to 1.0 cubic meters per minute, with peak flows of 3.5 cubic

Fig. 2. Pine Brook Dam Site Plan

3. NEED FOR PROJECT

meters per minute required to flush the water treatment plant for short intervals.
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4. SELECTION OF DESIGN / BUILD APPROACH

Because of aggressive schedule and budget constraints, Pine Brook determined
that the design/build approach would be the most advantageous to complete this pro-
ject. Pine Brook selected ASI Constructors, Inc./AECOM as the design/build team to
accomplish this project, which is believed to be the first formal design/build dam
project in the U.S.

The project began in January 2005, and involved the owner (Pine Brook), engi-
neer (AECOM), and contractor (ASI Constructors, Inc.) from the beginning. Repre-
sentatives from the owner, engineer, and contractor all attended and participated in
regular meetings where key design elements were posed, debated, studied, evaluat-
ed, and refined. Issues such as RCC design strength, foundation issues, auxiliary and
service spillway configurations, outlet works and other elements were discussed and
resolved. Out of these meetings the project and its features took shape, and the de-
sign progressed until it was finalized in June 2005.

5. PROJECT DESIGN FEATURES AND INNOVATIONS

5.1. SITE GEOLOGY

The bedrock underlying the Pine Brook Dam and Reservoir area consists of the
Boulder Creek granodiorite. This light grey, granite-like Precambrian rock is a medi-
um-grained granodiorite to quartz monzonite and is weakly to strongly foliated.

On the north (left) abutment, the borings indicated that a 2 to 8.5-meter- deep
surface layer of colluvium overlies weathered and fractured granodiorite. The collu-
vium consists of clayey sand of loose to medium density mixed with silt and some
gravel. In some areas, the colluvium exhibits remnant bedrock structuring. The un-
derlying weathered granodiorite is low strength, with an average unconfined com-
pressive strength of intact rock of 40 to 50 MPa. This weathered zone extends 7.5 to
13 meters below the surface. Relatively fresh (less weathered) granodiorite underlies
the weathered zone. Tests on core samples of intact rock show the fresh granodiorite
to be of medium strength, with an average unconfined compressive strength of 70 to
80 MPa.

At the center of the valley, a shallow surface deposit of alluvium and/or collu-
vium adjoins the creek bed. It consists of clayey sand and gravel. The thickness of
this layer varies from less than 1 meter to 5.5 meters. The weathered bedrock zone
underlies the alluvial deposits and continues down to a depth of approximately 12
meters, where the fresh granodiorite is encountered. The surface colluvium on the
steeper south (right) abutment is relatively shallow — about 1.2 meters thick. There
are scattered outcrops of the weathered granodiorite in this area of the proposed dam
footprint. The weathered rock zone is also shallow, extending to 2.7 meters below the
ground surface.
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Historically, the area surrounding the proposed Pine Brook Reservoir site has
been minimally affected by seismic activity. The largest occurred on November 7,
1882, west of Fort Collins, Colorado. Its estimated magnitude is 6.6. A series of man-
induced earthquakes began near Commerce City (approximately 32 to 48 km south-
east of the Pine Brook Dam site) during the mid-1960s. The design/build team de-
termined that a Peak Ground Acceleration (PGA) of 0.20g delivered from a 7.0-
magnitude earthquake at a distance of 35 km should be used for seismic analysis of
the Pine Brook facilities. These parameters are considered very conservative.

Unweathered
— Moderately Weathered Rock —— Rock

Fig. 3. Generalized Site Geology

5.2. RCC AND EMBANKMENT FILL STRUCTURE AND SPILLWAYS

Pine Brook Dam is an RCC gravity structure with a vertical upstream face and
a downstream face of 0.75H:1V (horizontal:vertical). The downstream face of the
dam is covered with embankment fill material, which serves as a protective cover of
the RCC material. Between the RCC gravity structure and the embankment fill mate-
rial is a chimney drain that is filter compatible with the embankment fill and collects
and safely conveys any seepage through the RCC gravity structure. The chimney
drain connects to a blanket drain, consisting of the same material. Seepage PVC col-
lection pipes are installed within the drain material at the downstream toe of the
RCC gravity structure, which collect and safely convey seepage water through the
RCC gravity structure and foundation material. The outfall of this drain is located on
the left and right sides of the service spillway stilling basin located at the down-
stream toe of the embankment fill (see Fig. 8).

The dam is designed to safely pass the inflow design flood (IDF) equal to the
probable maximum flood (PMF) event. The service spillway crest is elevation 6290
(feet), the auxiliary spillway crest, which also corresponds to the top of the parapet
wall in the overflow section, is elevation 6295, and the maximum water service €le-
vation during PMF event is elevation 6297. The upstream parapet wall is designed to
concentrate the overflow during the IDF to the central 88 meters of the dam crest.
This central section is called the “auxiliary spillway’ section and is designed to safely
pass 115 cubic meters per second of flow. In the non-overflow section the top of the
parapet wall is elevation 6297.5, providing 150 mm of freeboard.
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Appurtenant structures include a service spillway riser structure at the upstream
face and concrete conduit through the dam with an energy dissipater at the down-
stream end. An uncontrolled drop-inlet service spillway, located near the center of
the dam (within the “central section” — see Fig. 7), has been provided to pass normal
flood flows up to 14 cubic meters per second before operation of the auxiliary spill-
way and up to 36 cubic meters per second during the full PMF event. Analysis de-
termined that, along with appropriate seepage cutoff and control measures, a drain-
age gallery would not be required as the dam would be stable under full uplift condi-
tions during the PMF event.
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Fig. 4. Pine Brook Dam Cross Section at Service Spillway

Initial filling of the reservoir was initiated in June 2006, and approximately six
months after initial filling begin the downstream face of the RCC structure was cov-
ered by a 300 mm wide zone of drain material consisting of C33 sand and an em-
bankment fill (soil cover) with an outer slope of 2H:1V. The design/build team
wanted to place the embankment fill without restrictions after the RCC placement
was completed, but reached this six-month delay compromise with the State Engi-
neer’s Office because they wanted to visually inspect the downstream face of the
RCC during initial filling. The downstream embankment fill was not incorporated
into the structural design of the dam but was important for economic, environmental
and aesthetic purposes. A chimney drain was constructed at the RCC/embankment
interface to collect, control and monitor any seepage through the RCC structure. The
RCC structure is founded on moderately weathered bedrock. A 1.5 to 3-meter-deep
and 0.3-meter-wide “key” (see Fig. 4) was built into the weathered bedrock below
the base of the RCC structure as a seepage cutoff. The downstream face of the RCC
structure is unformed RCC and the upstream face is a 3000 mm thick conventional
concrete facing.
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Fig. 5 and 6 show the downstream face of the dam during RCC construction
and after placement of the downstream embankment fill (protective soil cover) with
the grass vegetation established, respectively. In the event of operation of the auxil-
iary spillway the embankment fill material will likely be eroded. In this event, the
owner will be responsible for replacement of the embankment fill material.

Cost Savings: The removal of the drainage gallery and the removal of conven-
tional concrete as the downstream RCC structure facing and instead using embank-
ment fill as a protective cover for the RCC structure is estimated to have saved the
project approximately $1,400,000.

Fig. 6. Downstream Dam Slope with Grass Vegetation - Post Construction
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5.3. RCC MIX DESIGN

Stability analyses indicated that an RCC mix design with an ultimate unconfined
compressive strength of 10 MPa, tensile strength of 0.5 MPa, and cohesion of 2 MPa
would meet all stability and factor of safety requirements for concrete dams de-
signed and constructed in Colorado.

Historically, RCC designs for dams are higher than these values. In the case of
the Pine Brook Dam, the upstream face consists of a conventional concrete facing
element and the downstream face will be covered with a protective embankment fill
cover. As such, the design/build team concluded that an RCC mix with an ultimate
unconfined compressive strength of 10 MPa was appropriate and would meet the
long-term durability, stability and factor of safety requirements. Grout-enriched RCC
was seriously considered as an alternate upstream face material but was judged by
the design/build team to be too difficult to control and the risk of freeze/thaw damage
was unacceptable.

The selected RCC mix consisted of 55 percent on-site-crushed coarse aggregate,
45 percent imported fine aggregate (Class 4), 95 kg/cubic meter of Type I/II cement,
60 kg/cubic meter of fly ash, and 140 kg/cubic meter of water. The design/build
team quickly concluded that an RCC design based on lower design strengths and a
conservative cross-section would provide flexibility in aggregate selection and pro-
portions. Pine Brook’s concerns and permit restrictions made on-Site aggregate de-
velopment for the RCC very attractive, though not necessary. Space and budget con-
cerns led to simple on-site crushing of locally available rock that produced a minimal
coarse aggregate with a maximum diameter of 75 mm that was blended with com-
mercially-produced, imported Class 4 fine aggregate.

After testing the initial RCC mix, the design/build team increased the cement
and fly ash contents slightly to provide greater insurance against the known variabil-
ity of the crushed coarse aggregate product.

Cost Savings: The reduction in the RCC strength and the use of a broad grada-
tion for the coarse aggregate is estimated to have saved the project approximately
$300,000.

5.4. NON-OVERFLOW SECTION

The non-overflow section of the dam consists of a vertical upstream concrete
face, a 1-meter-high parapet wall, a crest width of 4.5 meters, and a 0.75H:1V RCC
downstream face covered by the embankment fill with a 2H:1V downstream slope.

5.5. AUXILIARY SPILLWAY SECTION

The auxiliary spillway (central) section has a crest elevation of 6295 and is simi-
lar to the non-overflow section with a 1-meter-high parapet wall and a 4.5 meter
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wide crest. The auxiliary spillway crest is 88 meters long. No stilling basin for the
auxiliary spillway was designed. Though turbulent flow conditions are expected at
the dam toe, foundation erosion or undermining is not expected. Stability analyses
demonstrated that the dam will be safe for the PMF event without the embankment
fill. As previously stated, in the event of the operation of the auxiliary spillway the
embankment fill would likely erode and be transported downstream and the owner
would be responsible for replacing the embankment fill material onto the down-
stream face of the RCC structure. Analysis showed that, while some erosion and
scour would occur at the toe of the RCC structure, the relatively short duration of the
controlling PMF event (peak flows were anticipated to occur for less than 8 hours)
would not cause sufficient damage to destabilize the dam.

A 2-meter-wide by 150-mm-deep low-flow notch was constructed in the top of
the auxiliary spillway parapet wall to focus low flows through the spillway at one
location so they can be more easily identified and channeled into the area of maxi-
mum embankment fill on the downstream face of the dam.

Cost Savings: The use of an auxiliary spillway that safely overtops the dam
without training walls and a stilling basin is estimated to have saved the project ap-
proximately $500,000.

5.6. SERVICE SPILLWAY

The service spillway is a drop-inlet concrete structure founded on RCC and an-
chored to the upstream face of the dam. The service spillway safely passes flood
flows up to a return interval of approximately the 500 year flood through the RCC
structure and embankment fill to an energy dissipation structure at the downstream
toe. The flow area of the drop inlet and shaft portion of the service spillway is 1.5
meters by 2 meters. The horizontal conduit from the shaft through the dam is 2 me-
ters by 2 meters and is constructed with cast-in-place concrete with a wall thickness
of 450 mm. It has a slope of 1.5 percent. The conduit is designed to discharge service
spillway flows as open-channel flow up to 14 cubic meters per second before opera-
tion of the auxiliary spillway initiates. During the PMF event, the service spillway is
designed to pass flows of approximately 36 cubic meters per second.

Fig. 7 and 8 show the inlet crest and stilling basin of the service spillway during
operation in 2013.

Cost Savings: The use of a drop inlet service spillway instead of passing flows
up to the 500 year return interval flood over the crest of the dam (requiring extensive
erosion protection measures) is estimated to have saved the project approximately
$250,000.

143



. -'m‘ﬁ 3

Fig. 8. Service Spillway Stilling Basin During Operation in 2013
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5.7. OUTLET WORKS

The outlet works consist of the following:

« An emergency drawdown pipe 300 mm in diameter with a 300 mm butterfly
valve and a screen to prevent debris from entering the pipe is attached to the
upstream dam face adjacent to the service spillway shaft at elevation 6225. A
300 mm gate valve is located within the service spillway conduit to permit
maintenance activities on the butterfly valve. The butterfly valve is operable
from the crest of the dam for emergency drawdown of the reservoir and the
gate valve is operable from inside the service spillway conduit. Discharge from
the outlet works is directly into the service spillway conduit approximately 3 m
from the upstream face of the RCC structure.
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. Two 150-mm-diameter stainless steel pipes are attached to the service spillway
shaft with gate valves at the downstream end of the pipes. These pipes discharge
directly to the water treatment plant located at the downstream toe of the dam.
There are no upstream guard gates installed for the outlet works.

. Inlet screens are installed at each intake on the upstream face of the RCC
structure.

. The outlet works are encased in concrete in the service spillway shaft and
2 meter by 2 meter conduit that penetrate the RCC structure and discharge at
the downstream toe of the embankment fill.

« The outlet works are controlled from downstream valves located within the
treatment plant downstream from the dam.

5.8. FOUNDATION PREPARATION

Foundation preparation and treatment under the dam consisted of the removal of
all overburden material and the highly-weathered bedrock; removal of rock over-
hangs; shaping of rock foundation; rock cleaning; and dental concrete treatment of
cracks and cavities in the rock foundation. In the central valley section and along the
left abutment, the depths of weathered rock excavation varied between 0.5 meter and
3 meters. In the right abutment section, the depth of weathered rock excavation was
less than 1.5 meters.

No foundation drain holes or grouting were designed for this dam. The structure
was designed to resist full hydrostatic uplift, so it was not necessary to install foun-
dation drain holes to relieve uplift pressure. Seepage through the dam foundation
drains to the downstream side of the dam and is collected through a drainage system
as described in section 5.2. While all dam foundations have some level of seepage,
excessive seepage can be a problem and can lead to failure. Modeling results pre-
dicted that the seepage through the foundation of the Pine Brook Dam should be too
minor (approximately 35 to 55 liters per minute) to erode or damage the rock founda-
tion or lead to dam failure. Actual seepage rates have been much lower, with a high
of 1 liter per minute and a low of less than 0.1 liter per minute. Seepage has gradu-
ally decreased over time.

As with most new dams, the foundation can pose one of the greatest design and
construction risks. The design plan included excavation of the foundation in stages
to identify stable foundation material and determine the refusal point for the cutoff
key to minimize seepage. This approach could have cost significantly more time and
money if it had not been anticipated in the design and planned for during the excava-
tion phase. The ability to plan for this approach was a significant benefit to the de-
sign/build process. It also eliminated a considerable interim design phase that would
have involved additional foundation exploration.

Cost Savings: Founding the dam on moderately weathered bedrock and remov-
ing the grout curtain and foundation drains are estimated to have saved the project ap-
proximately $550,000.
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Fig. 9. Moderately Weathered Bedrock Foundation and Seepage Cutoff Key

5.9. EEPAGE CONTROL

The following provisions were made in the design to control seepage through the

RCC:

« Continuous RCC placement allowed for adequate lift bonding and minimized
cold joints between RCC lifts. Special cold joint treatment was used when the
next RCC lift was not placed within 12 hours, and at the designed cold joint lo-
cations. Cold joints were designed for the following locations: at the top of the
leveling concrete pad, at the bottom of the concrete encasement of the service
spillway conduit, and at the concrete encased water supply pipe.

Crack-control notches were constructed on the entire upstream and downstream
face of the RCC structure to control crack formation on each side of the RCC
contraction joints.

RCC contraction joint locations were adjusted upon completion of the excava-
tion based on the bedrock topography and major grade breaks encountered. A
total of six contraction joints were initially planned, but a total of eight contrac-
tion joints were eventually installed.

5.10. INSTRUMENTATION

The instrumentation plan for the dam consists of two new permanent bench

marks, new brass survey caps, and new standpipe piezometers in the RCC. The new
permanent bench marks are concrete monuments founded in bedrock in the right and
left abutments above the dam.
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These bench marks will be used for future surveys of the dam. Brass caps were
drilled and grouted on the non- overflow dam crest and the auxiliary spillway crest
to monitor future movements of the structure.

6. STATE ENGINEER'S OFFICE REVIEW

Throughout the design process, regular meetings were held between the de-
sign/build team and the State Engineer’s Office to discuss the progress of the design
and to update the anticipated design completion schedule and review period required
by the State. The review process was completed at the end of August 2005 and
comments by the State Engineer’s Office were received and incorporated into the
design by mid-September 2005.

The design of the Pine Brook Dam was initiated in January 2005 and completed
in June 2005, when it was submitted to the Office of the State Engineer for review and
comment. In July 2005, prior to the State Engineer’s approval, excavation activities
were initiated and were completed in August, prior to project approval. Comments
from the State Engineer’s Office were received the last week of August and changes
were incorporated and resubmitted on September 15. Authorization for dam construc-
tion was received from the State Engineer’s Office on September 22, 2005.

The cooperation of the State Engineer’s Office in reviewing the plans and speci-
fications in an expedited manner was an essential component to the success of this
project. The State Engineer’s Office worked in concert with all parties to resolve de-
sign issues and find solutions to concerns raised by the design/build team and by the
State Engineer’s Office. The design agreed to by the State and the design/build team
met the goal of all involved, which was to have a safe and reliable dam that the Pine
Brook Water District customers could rely on well into the future.

7. CONSTRUCTION

The project was approved for construction on September 22, and permanent
concrete placement for the dam began the next week. In order to immediately cover
and protect the moderately weathered bedrock anticipated at the left abutment, a top-
down construction method was initiated at the left abutment. Excavation of the left
abutment began near the crest elevation, continued down to the valley bottom and
was then immediately covered with abutment concrete for protection. The seepage
cutoff key was excavated simultaneously. The relatively flat slopes of the left abut-
ment (as flat as SH:1V in places) also allowed for this excavation method.

The right abutment, which was comprised of less weathered bedrock than the
left abutment, was also exposed, but abutment concrete was placed concurrent with
RCC placement.

RCC placement began the last week of October 2005 and continued until the
first week of December when RCC construction was suspended due to cold weather.
RCC placement began again in mid-February 2006 and was completed in mid-April
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2006. The outlet works and the service spillway tower and conduit were constructed
during the cold weather suspension of RCC placement.

8. COST SAVINGS

Balancing cost-effectiveness with the need for a safe structure is always a chal-
lenge. However, the design/build team was able to focus on several areas and
achieve cost savings without jeopardizing safety.

. The owner and contractor shared the cost liability equally on items such as
foundation excavation, construction scheduling, etc. in order to remove “buff-
ers” in the construction budget that were based on unknowns. The owner, engi-
neer and contractor worked together to keep tighter control of the construction
budget and achieve cost savings.

. The owner was willing to maintain a relatively flexible working scheduleto
optimize construction efficiency. When cold weather limited RCC production
and placement, the suspension of RCC production until warmer weather result-
ed in a more efficient RCC production rate and overall cost savings.

« The engineer reviewed and responded to requests for information and
change orders extremely promptly (sometimes in less than an hour) to keep
construction schedules on track and minimize downtime.

. The entire design/build team worked together and took equal ownership
of the project. The understanding that this project was the responsibility of all
involved created an atmosphere of trust. No one entity tried to take advantage
of the situation; rather, the design/build team created a mutually beneficial en-
vironment.

The total project cost (engineering and construction) for the design and con-
struction of the Pine Brook Dam was approximately $4.5 million. It is believed the
design/build approach reduced the overall cost of the project by approximately $3
million, which is a reduction in costs of approximately 40 percent. These sav-
ings were achieved in the following areas.

Table 1. Cost Savings

Item Savings
Gallery Removal $200,000
Downstream Embankment Fill $1,200,000
RCC Mix Design $300,000
Removing Training Walls and $500,000
Stilling Basin from Auxiliary Spillway
Drop Inlet Spillway $250,000
Founding on Moderately Weathered Bedrock $250,000
Removal of Grout Curtain and Foundation Drains $300,000
Total Savings $3,000,000
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9. POST CONSTRUCTION PERFORMANCE

While designing and constructing economical projects is indeed important, the
long-term safe performance of high-hazard dams is even more important. The failure
of any high-hazard dam has the potential to kill downstream residents, and this is in-
deed the case below Pine Brook Dam, which has thousands of residents in north
Boulder, living within 3 km downstream of the dam.

In September 2013, a large storm system struck eastern Colorado, dropping
over 43 cm of rain in the Boulder area. The rainfall event was estimated to be a
1,000-year storm and the resulting rainfall produced flooding that varied between the
100-year and 500-year return interval events. Pine Brook Dam is located in the area
of most significant rainfall activity as shown on Fig. 10.

At its peak, flood flows through the service spillway at the Pine Brook Dam
were estimated to be approximately 10 cubic meters per second or 2/3 of its capacity
before the dam’s auxiliary spillway crest is overtopped. Visual observations of the
dam indicated that the reservoir elevation peaked at approximately 45 cm below the
crest of the auxiliary spillway.

A visual observation of the dam by both the design engineer and the Colorado
State Engineer’s Office, along with a structural survey several weeks later, indicated
that no movement or damage occurred with any of the features of the dam. This was
considered strong and compelling evidence that the cost savings measures imple-
mented at the Pine Brook Dam project did not fundamentally increase its risk of fail-
ure or reduce its performance during unusual flood loading events.

Colorado Fiocod Event, 9-16 September 2013
Annual Exceedance Probabilities (AEPs) for Worst Case 7-day Rainfall
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10. CONCLUSIONS

Under the right circumstances, the design/build approach can offer significant
cost and schedule advantages without compromising long-term dam performance.
The successful implementation of the design/build approach for a dam project begins
with a committed team and includes:

An educated owner who is willing to take calculated risks, become involved in
the process early, and continue to provide input and direction where required
. A contractor with expertise in the design and construction practices
required who is also creative and understands the design and construction is-
sues associated with dams
« A competent, decisive and resolute dam design engineer who not only involves
the owner and contractor in the design process but also welcomes their input
when design challenges are identified
. A permitting agency that remains involved through the design process
and allows for creative solutions to conventional and unconventional designs

SUMMARY

In the right application, the design/build approach can be a valuable tool for the
owner, engineer and contractor to deliver a dam project at considerable savings in
both schedule and budget. The Pine Brook Dam case study provides an example of
how the design/build approach might be used on future dam projects where budget-
ary constraints may have made the project unfeasible. The design/build approach was
successfully used by the Pine Brook Water District to provide a reliable and afforda-
ble water source for its 400 customers.

To accomplish this task, the design/build team implemented a design and con-
struction process involving the owner, designer, and contractor at the earliest phases
of the project. By working as an integrated team all parties were able to quickly ad-
dress design issues, minimize costly studies and evaluate multiple alternatives. More
importantly, the design/build team was able to expedite the schedule and begin con-
struction 8% months after initiation of the design process.

The involvement of the Colorado State Engineer’s Office (the local regulatory
authority) in the review process at the earliest phases of the project was also a key
factor of the project’s success. The design/build team worked closely with the Colo-
rado State Engineer’s Office to expedite the review process within their regulatory
framework and to address their concerns concurrently with the design effort.

This approach resulted in an overall schedule (both design and construction) of
only 18 months to complete the 28,000 cubic meter RCC Pine Brook Dam and place
it into service. The total cost of the project was $4.5 million (USD), which is a sav-
ings of approximately 40 percent as compared to the design/bid/build approach.
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THE USE OF NEW SEEPAGE DETECTION TECHNIQUES TO
ASSIST IN SAFETY ASSESSMENT AND REMEDIAL WORK

Dr. A.K. HUGHES
Director of Dams & Water Resources, Atkins Ltd, Vice Chair-
man, British Dam Society

UNITED KINGDOM

1. LEAKAGE

The collections, measurement and analysis of leakage and seepage flows are one
of the best indicators of dam performance. Clearly an increase in flows is often an indi-
cator of a worsening situation.

A reduction in flow could also be serious; it might be as a result of a self healing
process but equally it could be due to blockage of a drainage system or water being di-
verted elsewhere.

A drainage flow that suddenly becomes dirty or turbid is obviously a good indi-
cator that some sort of erosion process is taking place. If there is a deposit of clay the
situation is perhaps even more worrying.

Historically we have then had to try to establish where the leakage is usually by
guess work. We might know where it so coming out; we might be lucky and find out
where it is going in; but we usually don’t know what is happening in between. We
don’t know what tortuous path the flow is taking in whether it be through the dam or
the foundation or both. Uncontrolled seepage can be a problem if embankment or
foundation material is moved by the water flow or when excessive water pressure build-
up in the dam or the foundation. Thus the basic problems is trying to dissect whether
the seepage is materially affecting a dam and what measures must be undertaken to
ensure the seepage does not adversely affect the safety of the dam i.e. monitoring or
major invasive remedial works.

2. HISTORICALLY

Many dams in the UK built before and into the 20th Century are largely based
on a design experience, rules of thumb, designers’ intuition and judgement and some-
times what was copied from the past.

There have been a number of failures due to seepage/piping failures which have

caused loss of life; for example Llyn Eigeau in 1925, or extensive damage
e.g. Warmithens.
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Failures and accidents continue to happen for a number of reasons including un-
recognised foundation conditions, poor design, inadequate construction and quality as-
surance, lack of maintenance and in some cases lack of monitoring systems.

Puddle clay core dams became the norm in the United Kingdom with a central
core and cutoff, often through poor and fissured rock down to very low level. There
was obviously an understanding that seepage through and under these old dams could
be a problem and empirical design rules predominated.

It wasn’t until 1856 when Darcy published studies that provided a qualitative rep-
resentation of flow of fluid through a porous medium that work expanded and adapted
to provide some basis for the understanding of the effects of seepage through soil and
rock materials.

Perhaps the most important milestone in the design and condition of embank-
ment dams was the Terzagh work of 1925 — Soil Mechanics on a Soil-Physical Basis —
‘Erdbaumechamk’.

Now we have understood the principles of seepage control we have been able to
design guidelines for filters, developed and designed drainage systems, developed
methods and equipment to construct seepage cutoffs and developed instrumentation to
monitor seepage — but we still haven’t been able to trace leakage until now.

3. EVALUATION AND DETECTION

In many cases it may be very obvious that seepage is damaging the dam, its foun-
dation or both and that remedial action is needed and a decision is required to be made
on the type and urgency of remedial measurement. Many of the remedial measures used
can be expensive and time consuming.

The process of evaluation will often involve firstly obtaining visual evidence
from site as well as talking to those persons with an intimate knowledge of the site.

Instrumentation data, from piezometers, observation wells, V-notches etc may
have helped with the evaluation of the problem but often the zone of influence of these
instruments is very limited.

Investigations may proceed to additional field explorations by drilling, sampling
and installation of more instrumentation but this process can be very time consuming
and costly. Some geophysical based investigations may also be used — some are better
than others in defining seepage paths.

4. REMEDIAL WORKS
Remedial works can include upstream blanketing, diaphragm walls, core re-

placement, slurry trenches, grouting, filters, new cutoffs, sheet pile walls, downstream
berms, drainage, drains and relief wells.
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Many of these remedial works can be extremely expensive unless the flow paths
are well defined and the remedial works targeted. In many cases significant works have
been carried out which have involved grout curtains where holes have been drilled but
little grout injected but also where projects have not actually cut off the leakage paths.
So the track record is one of mixed success.

5. CASE HISTORIES

Atkins, with its association with Willowstick Technologies in the USA have car-
ried out a significant amount of leakage surveys which have enabled the mapping of
preferential seepage paths to be carried out — similar to angiogram on the body — both in
two and three dimensions i.e. we can map individual paths both in plan and elevation.

The method used is completely unobtrusive in that an electrode is placed in the
reservoir, another in the leakage points and then they are joined together and energised
to produce a magnetic field across the dam.
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Fig. 1. Survey layout to investigate seepage at a reservoir

The magnetic field is measured on the surface and this includes the earth’s mag-
netic field. In simple terms the magnetic field should be uniform across the surveyed
area but it will be disturbed and there will be an increased magnetic field where the wa-
ter acts as a better conductor than the surrounding soils.

The method has been used to great effect to track individual leakage paths to sig-
nificant depths (>100 metres) and in some of the recent works done the technique has
been ‘checked” both before and after projects to validate the methodology by drilling
boreholes.

5.1. SHON SHEFFREY

Shon Sheffrey (Sién Sieffre) reservoir, completed in 1896 in South Wales is im-
pounded by an earthfill embankment with puddle clay core. The dam crest is about 260
metres long, including the main and auxiliary overflow weir crests, with a maximum
height above original ground of about 15 metres. The overflow level and the top of the
embankment and core wall were raised in 1945-48 by 6ft and 8ft, respectively.
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Following a significant amount of seepage observed flowing out of the ground
near a bend in the spillway and the tunnel and drainage collection pipes,

Atkins was engaged to undertake seepage study using Willowstick ® geophysical
investigation to identify, map and model seepage flow paths.

Atkins was also been contracted to carry out the subsequent detailed design of
the remedial works required to stop the leakage considering different suitable options
and to prepare contract documents.

Fig. 2 Shon Sheffrey

The concern at Shon Sheffrey was that the flow into the tunnel was known to be
carrying fines in the form of clay particles.
A review of all instrumentation was carried out together with a Willowstick survey.

The Willowstick Survey
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Fig. 3 Modelled Willowstick seepage paths
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The Willowstick survey indicated a number of individual leakage paths in the vi-
cinity of the spillway and a number of leakages at the level at which core had been
raised.

Fig. 4. Tube-a-manchette grouting works

Leakage into the tunnel was being caused by one or two leakage paths which
travelled deep into the embankment and emerged in the tunnel where they had suffi-
cient ‘head’ to take fines into the tunnel.

A targeted grouting exercise using tube-a-manchette grouting techniques was the
preferred remedial option using holes targeted to the known leakage paths at known
depths as per the Willowstick survey.

The grouting was carried out and the leakages all stopped. The survey had found
no additional areas of leakage, providing the client with the confidence that all seepages
had been dealt with. The project value was of the order of £400 K to include the survey
and the grouting but without the targeted survey could have been well over £2 M.

5.2. BARTLEY RESERVOIR

The reservoir is retained by an earth embankment with concrete core wall ap-
proximately 19.2 metres high and 570 metres long across Sennelley’s Brook. The max-
imum depth of water is 16.35 metres.

The reservoir has a stated capacity of 2,400,000 m® and a surface area of

473,000 m* when full to its top water level of 184.37 metres AOD.

The reservoir appears to have been completed in 1930. The reservoir has been
leaking significantly since its construction.

In the 1930's there was a programme of grouting that used 4254 tonnes of ce-
ment and large quantities of ashes and reduced the leakage from 1m gallons to 600k gal-
lons.

In 2010 a Willowstick survey was carried out. The results identified two main
leakage paths,
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one beneath the centre of the embankment at the location of a known fault
Second beneath the north abutment

CITY OF BIRMINCHAM WATER DEPARTMENT
BARTLEY RESERVOIR e

CEOLOCICAL SECTIONS OF EMBANKMENT AND ARM TREMCHES
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13400 is believed to be occurring at predicting both seepage paths 1 and
the Sandstane and Marl interace. 1 to be shghtly deeper than they
actually ocour (see Survey 2 results).
R
willowstick

Fig. 5. Results of Willowstick Survey

Atkins carried out initial studies of the embankment leaking sections and has re-
viewed the outcomes of the Willowstick investigation report to identify the probable
sources of seepage observed.

The Willowstick survey identified the exact path of leak through the embank-
ment, which enabled the remedial works to be focused on the affected areas.

As a result of the findings of the investigations grouting was carried out in the
four drilled boreholes using TaM technique.

Fig. 6. Drilling & grouting plant
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Atkins supervised the grouting works paying particular attention to the amount
of grout taken in each port and relating the results to the Willowstick and core analysis
exercises.

The owner of the dam wanted to prove the accuracy of the technique and so four
boreholes were drilled into the locations identified by Willowstick.

These were subsequently used to install tube-a-manchette pipes and to carry out
some limited grouting. The result of this exercise will be used to design a more robust
cutoff for the dam in the months to come.

The owners Dams & Reservoirs Manager, lan Hope, said the following with re-
gard to the Willowstick survey:

“We had a long established leak beneath Bartley Reservoir and sought to locate
it with a view to considering options for leak reduction/sealing. We commissioned a
Willowstick survey through Atkins, which potentially identified the precise location of
two seepage paths. Following expert deliberation and project approval, on the strength
of the survey results we drilled four boreholes to prove the location of the seepage
paths. The drilling was immediately followed up with trial pressure grouting. I am en-
couraged to report that the Willowstick survey was sufficiently accurate to track the
seepage paths and would have no hesitation in recommending this methodology for
similar applications.”

5.3. BARRAGE LA COME, BURKINA FASO

Barrage de la Comogé, situated in southwest Burkina Faso provides 38 M m® of wa-
ter storage for irrigation and municipal water supply. It is of central importance to
Burkina Faso’s sugar cane production as well as presenting a significant risk to vulner-
able communities downstream.

b o a!u. e &

Fig. 7. Downstream face of dam
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Upon first filling in 1991 significant leakage was observed near both abutments
of the 30 m high, 1.2 km long, embankment dam. With increasing leakage flows and
settlement on the upstream face the decision was made to pile through the crest of the
dam to interceptleakage.

& i o

Fig. 8. Leakage flows along the dam toe

A wide range of investigations were used prior to the Willowstick survey includ-
ing borehole logs, temperature readings and a resistivity survey. With the results to
these investigations inconclusive a Willowstick survey was commissioned to detect the
exact horizontal and vertical location of the leakage paths.
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Fig. 9. Modelled seepage path in the right abutment
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Critically the results of the Willowstick survey provided the exact locations of
leaks/seeps where other techniques could not. This enabled the client to drive the piles
to the correct depth to stop the leakage.

However, in the foundation there was a hard band through which the piling had
difficulty to pass. With the contract for piling completed and the piling plant was de-
mobilized the owner drilled a hole at the precise point indicated by the Willowstick
survey — through that hard layer. Subsequently some 250 m® of grout was injected into
a single void which, according to the owner’s advisors, if it had not been found would
have led to failure of the dam.

CONCLUSIONS

As our dams become older some feel that they deteriorate with time. Often our
dams are used in different ways we often load them in different ways and in some cas-
es there is at times a long standing erosion process going on which eventually develops
to a degree that requires intervention.

Monitoring and surveillance by trained staff and instrumentation remain the
foundation of trying to ensure the safety of dams on a day to day basis including those
dams that are leaking/seeping.

However, there comes a time when it is necessary to carry out remedial works.
At that time it becomes important to have techniques which can identify remedial
works both in extent along the dam and to a depth which cuts off the seepage.

The techniques described in this paper has not only ensured the safety of dams,
but has given confidence to the owners that no other leakage paths exist — a very useful
asset management tool used by some companies at say 5 yearly intervals to decide
whether the situation at a particular dam is deteriorating or not.

The targeted remedial works enabled by the Willowstick technique has saved
hundreds of thousands of pounds for the client when compared with traditional ap-
proaches.

SUMMARY

Dams around the world are getting older. Sites for new dams are becoming more
demanding with the ‘best’ sites having been used. Remedial works and renovation
are becoming the staple diet of many dam engineers. The problems faced are many and
various from spillway renovation works and projects to increase capacity, to removal of
valves and pipework, to improvements associated with stability and works to improve
the resistance to internal erosion and piping failures, and works to stem leakage.

This paper looks at a number of projects where leakage and elderly earthfill dams
had progressed to a point where some sort of intervention was necessary.
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	7. trade    8. production     9.  tie together   10. Send    11. strength    12. outshine
	9. Переведите следующие предложения:
	VIDEO: World's First Hydro-Electric Dam
	https://www.youtube.com/watch?v=J6rA-EmZh_U
	But the challenges and need for innovation continue. Old solutions to minimizing flood rise using labyrinth weirs have resurfaced in the form of piano key or PK weirs. Failures of the Ulley and Boltby stepped masonry spillway chutes in the UK led to ...
	What of the future? Here the solution almost certainly hinges on one thing: the increased use of computational fluid dynamic (CFD) modelling. The models are, in many cases, currently still best used in conjunction with physical models, but the abili...
	4. Переведите словосочетания:
	flood energy dissipating                   large tunnel spillways
	high-intensity bubble collapses     narrow downstream gorges
	better hydraulic performance         sympathetic acoustic resonance
	prototype scale                              focus gated outflows
	Confusables
	6. Заполните пробелы наиболее подходящими словами
	Hydropower
	Hydropower or water power is power (1)____ from energy of falling  or fast running water, which may be (2)_____ for useful purposes. Since ancient times, hydropower from many kinds of (3)____ has been used as a renewable energy source for (4)____ of v...
	1. Both meetings of the committee were ______, substantive and forward-looking.
	2. These villages are included in comprehensive plans to _____ satellite water systems.
	3. Such work includes subdivision, road ______ and basic infrastructure development.
	4. ________ and respect for people who have their own beliefs are necessary to preserve an enlightened world.
	5. Modern societies cannot and should not _____ extremism and violence.
	6. This coating is highly _______ to water and sun exposure.
	7. Salt ______ may be defined as an inherent ability of plants to withstand the effects of high salt concentrations.
	8. Two staff members were immediately suspended, one of whom was ______ reinstated.
	9. Companies may download the supplier registration package for _______ electronic submission.
	10. The information carried by DNA is held in the _____ of pieces of DNA called genes
	11.  In order to _______ dam  large groups of residents are tom be moved.
	Phrasal verbs
	8. Используйте следующие послелоги в предложениях:
	around,  across, away,  by, out , off , up (4)
	1. Failing to tackle the deficit would be throwing ___ an opportunity
	2. Governments should in this regard build____ the capacity to enforce these regulations.
	3. Frankly speaking, I have never come___  such a situation.
	4. Banca di Roma set ____  on-line banking service with Telecom Italia.
	5. He went to the bank to take____ a loan for a new apartment last week
	6. Here are some figures to back ___my point of view.
	7.  It’s great having you in the team. I don’t know how we’d get ____ without you.
	8. We need to carry_____ a proper evaluation of the new control system on our plant.
	9.  Water power in various forms has been around for centuaries.He urged donors to step ____ their efforts to send aid to Somalia.
	Linking Words: once
	9. Переведите следующие предложения с английского на русский язык
	VIDEO  How dams work
	https://www.youtube.com/watch?v=ztM6tL6LtFs&t=4s  Answer the following questions:
	VIDEO RCC Dam - Teesta Low Dam Stage IV
	Perhaps the most major embankment dam development in the past 50 years has been that of the concrete faced rockfill dam (CFRD). Early rockfill dams suffered from severe settlement. This became especially apparent when one such rockfill dam in the USA ...
	Nowadays, especially when rockfill is plentiful and core material is not, the CFRD is the favoured choice of dam and many of these structures now extend to around 200 m in height. However, with increased confidence also came over-confidence. Leakage a...
	So what of the future? In the case of earth embankments, soil properties are still accessed based on a whole range of empirical indices and tests, which have been developed over the years. Perhaps it will be possible at some point to redefine and deri...
	As mentioned earlier, risk analyses are playing an increasingly important role in assessing dam safety. We will be likely to see many more changes in future regarding what is accepted as current best practice; however, all sequential events in a failu...
	5. Переведите предложения с русского языка на английский язык.
	1. Ключевыми аспектами безопасности плотины являются обслуживание, контроль, проверка, оценка риска и нормативная база.
	2. Инструментальные данные позволяют понять поведение плотины.
	3. Скорость просачивания резко увеличилась при первом наполнении.
	4.  Изгиб плотины может стать причиной трещины основания.
	5. Отложение осадков уменьшает скорость просачивания воды.
	6. Обширная программа по корректирующей цементации может быть единственным решением проблемы.
	7. Недавние графики показывают увеличение скорости расширения.
	8. Оценка безопасности плотины может быть произведена при помощи анализа рисков.
	9. Мы можем оценить вероятность обнаружения возможного дефекта при помощи дерева событий возникновения неисправности.
	10. В настоящее время во многих странах уже существуют плотины с непрерывным контролем в реальном времени.
	Confusables
	6. Выберите подходящее слово.
	What’s the difference between safety and security?
	a) Safety / b) Security (1) stands for a) incident / b) accident (2) avoidance, and security for crime prevention. The best way to explain it is to use an example: if you think of an emergency exit, on the one hand you have the  a) safety / b) securit...
	Word Families
	7. Выберите и вставьте пропущенное слово в правильной грамматической форме. К какой части речи относится выбранное слово?
	1. Practice and patience are the keys to ______________.
	succeed success successful successfully
	2. Our suppliers never let us down.  We ______________ on  them many times in the past.
	relied reliability reliable reliably
	3. I can’t see what’s ______________ in the second version of this document.
	differ difference different differently
	4. ______________ speak louder than words.
	act action  active  actively
	5. After failing to deliver the spare parts on schedule  our suppliers ______________.
	apologized apology apologetic apologetically
	6.  Please show me your ______________ and your insurance papers.
	identify identification  identifiable  identifiably
	7. He was ______________ upset when he heard about the accident.
	understand understanding  understandable understandably
	8. There were so many ______________ issues that they called in a mediator.
	divide  division divisive divisively
	9. Because the manager reacted ______________, the problem didn’t spiral out of control.
	decide  decision decisive decisively
	10. This document was a ______________ resource for the project.
	benefit (Noun)  benefit (Verb)  beneficial beneficially
	Phrasal Verbs with “go”
	go about
	1) to move or travel around: The quickest way to go about the city is by underground train.
	2) to start (smth or doing smth): I wanted to make a dress but didn’t know how to go about it.
	go along
	to proceed, make progress: You may have some difficulties at first, but you’ll find it easier as you go along.
	go at (smth or smb)
	to rush at, attack (not fml): They went at each other furiously.
	go back
	1) to return: Shall we go back there for our holiday next year?
	2) to go back to –  to return as in conversation to something; He wants us to go back to the old and tried methods.
	3) to go back on – to fail to fulfil (a promise, agreement, etc.): You should never go back on your promise to a child.
	go down
	1) to be received, esp. with approval, to be liked (by someone): How did your speech go down (with the public)?
	2) to be considered less worthy: He went down in my opinion.
	go easy
	1) to behave calmly: Go easy, dear, there’s nothing to get excited about.
	2) to treat someone kindly not severely (on, with): Go easy on the child, will you, she is too young to understand what she did.
	go as / so far as (not fml)
	to be bold or direct enough (to do smth), to declare the truth: I wouldn't go so fa r as to say she is a liar.
	go into
	to examine: The police went into the man's story to see if he was telling the truth.
	go round  to move around, to be publicly noticed (doing smth): You can't go round saying nasty things like that about him.
	8. Замените выделенные слова соответствующими фразовыми глаголами.
	1. I'll have to examine those papers closely before I can say anything definite. 2. I had the idea of making a raft but couldn't figure out how to start. 3. In his report the speaker attacked the hedgers who were forever trying to shift the responsibi...
	10. Выберите правильный вариант ответа.
	11. Трансформируйте предложения из Active Voice в Passive Voice.
	1. Engineers can calculate safety factors for slip circle failures and for mechanical performance in general of dams.
	2.  They could not identify similar safety factors for internal erosion.
	3. Internal erosion often causes of earth dam failure.
	4.  In recent years engineers have addressed  this problem  in the following way.
	7. Over the years hydraulic engineers have developed a whole range of empirical indices and tests  for soil properties.
	8. Perhaps it will be possible at some point to redefine and derive the properties of most soils just from the soil chemistry and a few basic geometric parameters.
	9-10. When it comes to construction, it is  now possible  to monitor compaction of soils on site by feedback systems into the cabs telling drivers when they has achieved  the required degree of compaction.
	12. Поставьте глаголы в скобках в правильную форму, образуя Active /Passive Voice.
	VIDEO MMWD Dam Safety Program
	Unit 7. Green Concrete: The Future of Sustainable Construction
	1. Wood is a better material for construction than concrete.
	2. Green concrete is an alternative option in construction.
	3. Green concrete consists of recycled materials only.
	4. Green is a synonym to “environmental friendly”.
	5. Green concrete is more long-lasting.
	6. Mixtures similar to green concrete were discovered in 1920 walls.
	7. Green concrete has lower resistance to heat.
	8. Use of green concrete helps to maximize profit.
	9. Ordinary cement production emits 10% of the total CO2.
	10. Heat expenses may be reduced owing to green concrete usage.
	VIDEO: Boulder City Nevada
	2) Переведите текст по теме Hydroelectricity с русского языка на английский и обсудите его в парах
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	Каменные плотины
	2) Переведите текст по теме  Embankment Dams с русского языка на английский и обсудите его в парах
	Насыпные земляные плотины
	As mentioned earlier, risk analyses are playing an increasingly important role in assessing dam safety. We will be likely to see many more changes in future regarding what is accepted as current best practice; however, all sequential events in a failu...
	Подобный эффект гистерезиса можно увидеть с длиной гребня бетонной арки Динас в Уэльсе. Дамба подвергается воздействию AAR в бетоне, и поэтому расширяется. Тем не менее, изменения длины, вызванные ежегодными изменениями температуры, должны быть нанесе...
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