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Vuebuo-meToanueckoe nocobue 1o gucuuiuinie « UHOCTpaHHBIN A3BIKY.
I'BITIOY «CraBpononbCkuii CTpOUTENbHBINA TeXHUKYM», 2021r. — 40 ¢.

Meroauueckoe nocobue HampaBieHO Ha (HOPMHPOBAHHE IJIEKCHUECKUX
HaBBIKOB MPO(MECCHOHATLHON TEMATHKH, PA3BUTHE HABLIKOB YTEHHWs W MEPEBOMA
TEKCTOB  CTPOMTEIBHOM TEMAaTHKM, YMEHHE MpPAKTHYECKH HCHOIb30BaTh
NpHOOPETEHHBIC 3HAHMA B YCTHOM M MHCEMEHHOM PeyH.

B nocobue BrmO4YEHH! TEKCThl MO NPOMECCHOHANBHON HANpPABIEHHOCTH
cTyneHToB. B sTom pasmen coOpaHbl TEKCTHI MO3BOJSIONME PACIIHPHTH CBOH
3HAHUS MO JAHHOM TEMATHKE, 3aKPETUTh BBIIOTHEHHEM 33 1aHHH

M3yueHue J1EKCHYECKOrO MaTephalia M TeKCTOB CTPOUTEIBHON TEMaTHKH
obecrieunt sddexTnBHOE NOCTHIKEHHE 00mE06Pa30BaTENLHEIX H PA3BHBAIOIINX
uened u cosmact GonbiiMe BO3MOXHOCTH Ui JibHEHIIEro MojyiepKaHus
MOTHBALHH 00YYaOIIHXCA.



ITosicHUTEILHAA 3aIMCKA

Hacrosiee nocobue npeaHazHaueHO AJIs 00YYarOIIMUXCSl CTPOUTENBHBIX
TEXHUKYMOB M HAIlUCaHO B COOTBETCTBUM C TPEeOOBAaHUSIMHU MPOrpamMMbl IO
AHTJIMIICKOMY SI3BIKY /ISl yYaIMXCS CPEIHUX CIIEHUAIbHBIX YUEOHBIX 3aBEICHUM.
Hacrosmee ydeGHO-MeTOIMYECKOE MOCOOME MpEIHA3HAYEHO MJIi CTYACHTOB 3
kypca crnenraibHocTH 08.02.05 CTpouTeabCTBO U HKCILTyaTalsl aBTOMOOMIBHBIX
JOPOT U a3pOJIPOMOB

Lenp mocoOus - HOATOTOBUTH 00YYAIOIIMXCS K YTEHUIO U NIEPEBOLY CO CIOBAPEM
AHIJIMMCKOIO SI3bIKa HA PYCCKOW OPUTMHAIBHOM JUTEPATyphbl CPEAHEN TPYIAHOCTH
110 CTPOUTENIBCTBY U APXUTEKTYPE.

B Tekcrax comepkKUTCS JIEKCHKA, KOTOpas MO3BOJIMT PACIIMPUTH 3HAHUS 110
naHHoil Teme. K Tekcram naroTcs ynpaKHEHUs, 1I€JIb KOTOPBIX - 3aKpEIUICHHE
JEKCHUYECKOro M TIpaMMarhueckoro wmartepuana. Cucrema JEKCHYECKHX
yIpaxXHEHUH MpeaycMaTpuBaeT: 1) HaxOXKIEHHE B TEKCTaX OTBETOB HA BONPOCHI;
2) JOMOJIHEHUE TPEUI0KEHHUN IO CMBICITY; 3)[IEPEBO/] CIIOBOCOYETAHUM; 4)I1epeBo
TEKCTOB CO CJIOBAPEM.

JlanHO€ mocoOue paccuMTaHO Ha TEX, KTO YKe€ MMeeT 0a30BYI0 HayaJbHYIO
HOJIFOTOBKY 10 AHIJIMUCKOMY S3BIKY: 3HAaeT (POHOJIOTMYECKYIO CUCTEMY, 3HAKOM C
OCHOBHBIMH I'PaMMaTHYE€CKHUMH KaTETOPUSIMH, BIJIAJICET OMPEICIIEHHBIM 00bEMOM
JEKCUYECKUX €AVHUL] M PEYEBBIMH MOJEISIMHU, KOTOPBIE ITO3BOJSIOT BECTU
OOLIEHUE B CUTYALMSIX COUATBHO-OBITOBOM C(EpPHI.

OCHOBHOI 1LIENIbIO TMOCOOMS SIBJISIETCSI Pa3BUTUE PEUYEBOU JEATEIBHOCTH B
npodeccuoOHAIbHOU cdepe OoOIIeHUsT pedeBble MOAECIH, (OPMBI, SI3BIKOBBIC
CpEIICTBA AAIOT BO3MOKHOCTb OBJIAJIETh CIIOCOOAMH pean3alii TaKUX UHTEHIIUH,
KaKk OOOCHOBaHHWE, apryMEHTalMs, J10Ka3aTelbCTBO, BBIPAXKEHHE COOCTBEHHOTO
MHEHUS, OITMCAaHUE U T.II.

B ocHOBy mocoOusi MONOXKeH NPUHIUI KOMMYHUKATHBHO-AESTEIbHOCTHOTO
oOyueHus1, MO3TOMY B LIEHTPE BHUMaHUSI HaXOJUTCSl MaTepHall, HallpaBJICHHBIN Ha
dbopMupoBaHUEe KOMMYHUKATUBHOW KOMIIETEHIIMU B cepe mpodeccruoHaIbHOTOo
obmenus. Cucrema ynpaKHEHUI CIOCOOCTBYET aKTUBHOMY YCBOECHMIO JIEKCUKU
rpaMMaTHYECKOro MaTepHaIa. Oto mocoOue MOXKHO HCIONb30BaTh Ha
IIPAKTUYECKUX 3aHATHUSIX [0 HHOCTPAHHOMY SI3BIKY.

VYropaxHeHuss Uisi JAaHHOTO Y4Y€OHO-METOJUYECKOTO MOCOOUs B3ATHl U3
pPa3IUYHBIX UCTOYHUKOB U aIallTUPOBAHBI JJI CTYJEHTOB 3 Kypca CIEeLHAIbHOCTH
08.02.05 CtpouTenbCcTBO U IKCILTyaTaIlsi aBTOMOOUIIBHBIX JJOPOT U a3pOJIPOMOB
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Text 1. Tunnel

A tunnel is an underground passage. The definition of what constitutes a tunnel
IS not universally agreed upon. However, in general tunnels are at least twice as
long as they are wide. In addition, they should be completely enclosed on all sides,
save for the openings at each end. Some civic planners define a tunnel as 0.1 miles
(0.16 km) in length or longer, while anything shorter than this should be called an
underpass or a chute. For example, the underpass beneath Yahata Station in
Kitakyushu, Japan is only 0.08 miles (0.13 km) long and therefore should not be
considered a tunnel.

A tunnel may be for pedestrians or cyclists, for general road traffic, for motor
vehicles only, for rail traffic, or for a canal. Some are aqueducts, constructed
purely for carrying water — for consumption, for hydroelectric purposes or as
sewers — while others carry other services such as telecommunications cables.
There are even tunnels designed as wildlife crossings for European badgers and
other endangered species. Some secret tunnels have also been made as a method of
entrance or escape from an area, such as the Cu Chi Tunnels or the tunnels
connecting the Gaza Strip to Egypt. Some tunnels are not for transport at all but
are fortifications, for example Mittelwerk and Cheyenne Mountain.

Tunnels are dug in different kinds of grounds, from soft sand to hard rock.
The way of digging is chosen by the type of ground. There are two additional
ways of digging: quarry and “cut and cover”. In quarry, the tunnel path is drilled
in a horizontal way. This system requires a deep tunnel that is built in a firm rock.
In the “cut and cover” system, a tunnel is dug in the ground and afterwards a roof
IS built above the tunnel. This system fits tunnels that are close to the ground like
road tunnels and infrastructure.

Building tunnels is a large civil engineering project that could cost very high
sums of money. The planning and building of a long tunnel may take many years.
The longest canal tunnel is the Standedge Tunnel in the United Kingdom, over
three miles (5 km) long.

In the United Kingdom a pedestrian tunnel or other underpass beneath a road
is called a subway. This term was used in the United States, but now refers to
underground rapid transit systems.

The central part of a rapid transit network is usually built in tunnels. To allow
nonlevel crossings, some lines run in deeper tunnels than others. Rail Stations
with much traffic usually provide pedestrian tunnels from one platform to another,
though others use bridges.

The Channel Tunnel between France and England is one of the longest
tunnels in the world. It is 50 kilometers long. The longest tunnel in the world, the
Gotthard Base Tunnel, is being dug in Switzerland.

Motives to build a tunnel are:

- a subway is based on a network of tunnels that are dug underground so the trains
won’t disturb and won’t be disturbed by the local transport;

- on the path of a railroad track or a road a tunnel is dug when the lane encounters
an obstacle such as a mountain to avoid bypassing the obstacle;
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- a tunnel is built sometimes to overcome a water obstacle as a replacement for
building

- a bridge above it;

- a tunnel is built to connect between military posts so the movement between them
won’t be visible for the enemy;

- a tunnel is built for infrastructure like electricity cables, water, communication
and sewerage to avoid damage and disruption above ground;

- some tunnels are used by prisoners to escape jail;

- sometimes tunnels are used by criminals to do a bank robbery (e.g. in Brazil,
Summer 2005).

Ex. 1.1. Read and remember the words.
communication cable - kOMMyHHKaIIMOHHBIH KaOeTb
electricity cable - snexrpuueckuii kadesb
to dig - pbITh, KONIaTh, BHIKAIBIBATH

soft ground - msrkas mousa

hard rock - ckanbpHast mopoza

quarry - KaMeHOJIOMHs, Kapbep

cut and cover - oTkpbiTas pa3paboTka

to drill - cBepnuth, OypHUThH

firm - TBepubIit

to fit - moaxXoAuTH, COOTBETCTBOBATH

to disturb - 6ecmoxouTh, MeIIATEH

railroad - >xene3nas gopora

track - skenme3HOIOpOXKHAS KOJIES

to overcome - mpeonoJieBaTh

obstacle - mpensrcTBue

Sewerage - KaHajau3anus

to avoid - u30eratpb

damage - moBpexacHUE

disruption - pa3psiB

Ex. 1.2. Match a word in A with a word in B.

A B
electricity passage
underground posts

deep sums of money
to cost cable

to avoid tunnels
military damage

to escape jail

the obstacle
Ex. 1.3. Give the Russian equivalents to the following English words and
combinations.
Communication cables; soft sand; hard rock; quarry; “cut and cover”; to drill; roof;
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to be close to the ground; to fit; civil engineering project; network of tunnels; to
overcome; to encounter an obstacle; sewerage; communication; disruption; to
avoid damage; subway; to bypass; replacement.

Ex. 1.4. Give the English equivalents to the following Russian words and
combinations.

[TomzeMubIii mpoxon (mpoes3n); ABUKEHHE KopaOiiel; phITh TOHHEIb;, MSITKUN
NecoK; OONbIIME JIEHEKHBIE CYMMBbl, WH)XEHEPHBIA IPOEKT; TOPU30HTAJIBHO;
TBEp/Aas CKaJibHasi MOPOJIa; AOMOJHUTENbHBIN c1oco0 (METO) MPOXOIKA TOHHEIIS;
MPOEKTUPOBAHUE U CTPOUTENBCTBO; JMHOM 50 kMm; mouBa (TPYHT);
KOMMYHHKAIIMIOHHBIE Ka0elu; CTPOUTENbCTBO MOCTa; BO H30ekaHue (YTOObBI
n30eXaTh); IPEeoA0JIeBaTh; MEIIATh ABIKEHUIO; CTAJIIKHUBATHCS C MPETSITCTBUEM.

Ex. 1.5. Answer the questions to the text.

1. What are tunnels built for?

2. What are they used for?

3. What kinds of grounds are the tunnels dug in?

4. Describe two additional ways of digging: quarry and “cut and cover”.

5. Why is tunneling considered to be a large civil engineering project?

6. Which is the longest tunnel in the world?

7. What motives for building a tunnel do you know? Speak on each of them.

Text 2. History of Tunneling

With more than six million kilometers of highways and 240,000 kilometers of
railways  snaking across the United States, life above ground has become
increasingly congested.

Tunnels provide some of the last available space for cars and trains, water and
sewage, even power and communication lines. Today, it’s safe to bore though
mountains and burrow beneath oceans — but it was not always this way. In fact, it
took engineers thousands of years to perfect the art of digging tunnels.

Before cars and trains, tunnels carried only water. Roman engineers created
the most extensive network of tunnels in the ancient world. They built sloping
structures, called aqueducts, to carry water from mountain springs to cities and
villages. They carved underground chambers and built elegant arch structures not
only to carry fresh water into the city, but to carry wastewater out.

By the 17th century, tunnels were being constructed for canals. Without roads
or railways to transport raw materials from the country to the city, watery
highways became the best way to haul freight over great distances.

With trains and cars came a tremendous expansion in tunnels construction.
During the 19th and 20th centuries, the development of railroad and motor vehicle
transportation led to bigger, better, and longer tunnels.

Today, not even mountains and oceans stand in the way. With the latest tunnel
construction technology, engineers can bore through mountains, under rivers, and
beneath bustling cities. Before carving a tunnel, engineers investigate ground
conditions by analyzing soil and rock samples and drilling test holes.
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There are three steps to a tunnel’s success. Today, engineers know that there
are three basic steps to building a stable tunnel. The first step is excavation:
engineers dig through the earth with a reliable tool or technique. The second step
IS support: engineers must support any unstable ground around them while they
dig. The final step is lining: engineers add the final touches, like the roadway and
lights, when the tunnel is structurally sound.

Based on the setting, tunnels can be divided into three major types:
1. Soft-ground tunnels are typically shallow and are often used as subways,
watersupply systems, and sewers. Because the ground is soft, a support structure,
called a tunnel shield, must be used at the head of the tunnel to prevent it from
collapsing.
2. Rock tunnels require little or no extra support during construction and are often
used as railways or roadways through mountains. Years ago, engineers were forced
to blast through mountains with dynamite. Today they rely on enormous rock-
chewing contraptions called tunnel boring machines.
3. Underwater tunnels are particularly tricky to construct, as water must be held
back while the tunnel is being built. Early engineers used pressurized excavation
chambers to prevent water from gushing into tunnels. Today, prefabricated tunnel
segments can be floated into position, sunk, and attached to other sections.

Ex. 2.1. Read and remember the words.

congested - mepenoIHEHHBIH, TepPerpyKEHHBIN

burrow - mycras mopona, OTBajbl; pbITh, KOMAThH

extensive - oOIIMPHBIN, TPOMAaTHBIN

sloping - HaKJIOHHBIH, TOKATHIN

Spring - MCTOYHHMK

to carve - BbICEKaTh, BBIPE3aTh

chamber - otcek, kamepa, mo0CTH

wastewater - ctouHbie BOAbBI

haul - TpancmopTupoBath, mepemMeniaTh

freight - rpys

bustling - rrymMHBIH, CyeTaMBBIN

sample - oGpasen

stable - mocTosHHBIH

unstable - weycToiunBHIit

setting - okpyxeHHe

tunnel shield - mpoxomueckuii T

rock-chewing - kamMHeIpOOMIBLHBIN

contraption - XuTpoyMHOE U300pETEHHE, TPUCIIOCOOICHHE
tricky - «XuTpOyMHBI»

tunnel-boring machine - tonHenenpoxoUecKas MaliuHa, KOMOaiH
pressurized - mpeccoBaHHBI#

to gush - IUTHCS MOTOKOM, XJIBIHYTh

to float - mnaBath, gepkathes (MOAACPKUBATH) HA TOBEPXHOCTH BOJIBI



Ex. 2.2. Give the Russian equivalents to the English words and combinations.

To snake; increasingly congested; available space; to bore through mountains;

to burrow beneath; to perfect the art of building; network of tunnels; sloping
structures chambers; arch structures; wastewater; raw materials; watery highways;
to haul freight; tremendous expansion; bustling cities; investigate; rock samples;
test holes; unstable ground; subway.

Ex. 2.3. Give the English equivalents to the Russian words and combinations.
BonocnaOxaromuye CUCTEMBI, I1I04YBa; MOAJAEPKHUBAKOIIAs CTPYKTypa; TpH
OCHOBHBIX ThIIa, MNpCaAOTBpALICHUC 06Bana; HpOXOI[‘-IeCKI/Iﬁ muT, B Ha4Yalc
TYHHCJIA; CKAJIbHBIC TYHHCIIM; JOIIOJHHUTCIIbHASA OIIOPad; BBIHYKIAThb, B3PLIBATDb,
nojgararbCa Ha 4YTO-TO, 6ypI/IJ'H>HBIe MalllhHbI; CJIOXHO COOPYXaThb, YICPKHBATb
BOAY, OKCKaBalMA KaMCpbI; 110 AAaBJICHUCM, XJIBIHYTb B TYHHCJIb; PBITH IO YCM-
an00; HAKIIOHHAs KOHCTPYKLHS, MPOOHBIE OTBEPCTHUS; HEYCTOWYMBBIM TPYHT;
IICPCBO3UTH I'PY3HI 110 BOJC, o6pa3u1>1 CKaJIbHOM IIOPOJIHI.

Ex. 2.4. Match a word in A with a word in B.

A B
bustling space
unstable materials
watery ground
test cities

to haul segments
rock holes
raw chambers
excavation freight
available samples
prefabricated highways

Ex. 2.5. Answer the following questions according to the text.

1. Why has life above ground become increasingly congested?

2. What provides last available space for cars and trains, water and sewage,
communication lines?

3. How much did it take engineers to perfect the art of digging tunnels?

4. Who created the most extensive network of tunnels in the ancient world?

5. What did the Roman engineers build to carry fresh water into the city and
wastewater out?

6. What became the best way to haul freight over great distances?

7. What did a tremendous expansion in tunnel construction come with?

8. What led to bigger, better and longer tunnels?

9. What do engineers do before carving a tunnel?

10. What are 3 major types of tunnels? Speak of them.



Text 3. Tunnel construction methods
1. Tunnel construction by means of TBM. The key element of the tunnel
construction shield technology is header, mobile cylindrical-shell-shaped
temporary tunnel support allowing performing the necessary heading operations:
ground cutting and loading, ground transportation, lining construction. Ground
excavation is performed in the head part of the machine; lining is performed in tail
of the shield.
The main sizes of tunneling shields depend on lining diameter, geological
conditions and type of mechanized equipment. The heading speed depends on
cross-section and type of tunneling shield; and when there are favourable
conditions it can reach several metres per month. The constructions of tunneling
shields are improved by means of unified cutting tools and loading buckets, spare
parts development.
From the point of construction the shield is a metal shell consisting of 3 main parts.
The front part with cutting tools works directly with face. In the central part there
are adjustable jacks for shield moving along the perimeter of the shield. The tail of
the shield is a cylindrical shell where another lining circle is raised. The lining
construction is accompanied with veneer wall tie grouting which helps fill space
between lining and ground surface.
The world record of heading speed — 1250 metres of tunnel per month — was set
in 1981 with shield KT-1-5.6 on the section of Pionerskaya-Udelnaya of main line
tunnel of St. Petersburg subway. In 70s and 80s these shields were considered to
be the better ones in the world.
2. Laying of communications with a trenchless method, microtunneling.
Trenchless technologies allow performing underground construction without
ground opening. Applying of trenchless technologies allows performing 90 % of
work underground, that excludes:
- the necessity of reinstating the surface of motorway;
- disturbance of town-living practiced rhythm;
- traffic arteries closing;
- damaging of existing.

Trenchless technologies are economically (2.5—3 times) with traditional
method, moreover laying of communications with a trenchless method doesn’t
damage the environment.

The recent tendency shows that public utilities of megapolises in different
countries draw more and more attention to the issues concerning using of
trenchless technologies for reconstruction and laying of water-line, drainage and
other utility network; trenchless technologies are an alternative to traditional
trench method of construction and reconstruction of pipes.

The problem of reconstruction and pipeline laying can be solved with wide use
of trenchless technologies and special equipment. Currently the most promising
equipment for these works is microshields, horizontal drilling rigs and pneumatic
drifts. Each piece of equipment has its efficient sphere of application in terms of
diameter, depth, distance, hole making accuracy, type of ground, communication
appropriation, working conditions on the jobsite and many other factors.

1



For shallow run (up to 5 m) short (up to 50 m) engineering communication
laying through traffic and railroads it is efficient to use pneumatic drifts.

The laying of communications through water barriers in given direction is
performed by means of horizontally-directed drilling rigs. For this method special
drilling rigs performing rough (pilot) drilling along precomputed pathway with
further bore enlargement and pipe laying are applied. Underground
communications up to 80 m deep and up to 1.5 km long with departure of 30 mm
from project are laid in the cities by means of microshields. In this case two
trenches, starting and receiving, are used; their depth matches the laying depth.

Powerful adjustable jack station where tunneling shield is placed is set in the
starting trench. Moving of the shield in the ground is provided by means of
adjustable jack. The assembling of pipes is performed with building up of pipe
column, i.e. the heading to the receiving trench is carried out. The accuracy of
heading is provided with computer operation complex with laser system
positioning of shield.

Microtunneling technology allows laying pipelines in various ground —
from unstable sand clay and water sand to the rock ground. The cutting attachment
of header is chosen according to the type of ground that allows reaching optimal
parameters of heading.

Microtunneling equipment are:
- microtunnel boring machines of all cut diameter with ground hydrotransport for
laying of communications of various types;
- microtunnel boring machines with screw transportation of ground;
- microtunnel boring machines with pneumatic transportation of ground,;
- puncture-drilling rigs (the ground is not excavated from the bore, but is pushed
apart in radial direction with formation of consolidated zone around the bore);
- puncture rigs (the puncture is performed with small steel-channel-line-shaped
dolly in the bore for cable laying with diameter up to 100 mm).

Pipes used for microtunneling. Polymer-concrete, reinforced concrete,
ceramic, glass reinforced plastic and asbestos-cement pipes of all diameters are
used for trenchless laying of the communications with microtunneling. For linkage
of pipes special pump buckets are used in order to eliminate water entry through
connection joints.

Trenchless technologies are used for the following works:
- laying of communications cables;
- oil-gas-heat pipelines laying;
- laying of canalization and water pipes;
- pile and pile structures formation; consolidation of crowns of underground
construction;
- pipe replacement, destruction of old pipes with laying of the new ones.
3. Tunnel permanent lining construction. The basic materials for tunnel lining
construction are cast-in-place concrete, cast-in-place and prefabricated reinforced
concrete, cast iron and steel. These materials are chosen according to conditions of
construction area and tunneling methods. The lining has permanent application as
opposed to temporary lining (mine working support). The shape and size of lining
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are defined by size, depth and function of the tunnel and sort of take up load (lock
pressure, hydrostatical pressure, traffic load, etc).

Cast-in-place lining is mainly used for construction of tunnels with most
complex structure and big cross-section. Precast lining is widely used for shield
and erector-arm tunneling, mainly in subway tunnels. Technological production
schemes of concreting for tunnel construction are defined according to hardness of
rock, tunneling methods, depth, length and appropriation of tunnel and applied
mechanic machines. The concreting of one section of Lagar-Aul tunnel in Amur
region on the basis of factors above was performed after the following works were
finished: excavation form was made as designed in the project, excavation
consolidation by means of shotcreting; the installation of rock bolt support, film
waterproofing and reinforcement cage; placing of formwork in permanent position
and release material covering.

Various types of waterproofing materials are used in modern tunnel
construction. Solid waterproofing is made of waterproof building organic or
synthetic film filter materials, synthetic resinous materials, and steel sheets.

Cut-in-place tunnel lining, placed in stable rock ground, protected from
water by means of external waterproof installed before lining construction. After
that reinforced framework is performed.

Tunnel formwork “Saga Cogio” (Japan) is used for mechanization of cast-
in-place concrete lining construction of single track railway tunnel, excavated to
the full crosssection. The total length of formwork, 20.5 m, provides heading for
20 m. The width and height of the formwork are 5.6 m and 8.2 m respectively.
Weight — 100 tones. Pneumatic motion engine capacity — 10.3 kW.

Tunnel formwork “Wortington™ (Italy) is appropriate for mechanization of
cast-inplace concrete lining construction of double track tunnel crown. Entrance
size for traffic (finished): width — 3.6 m, height — 3.7 m. Formwork weight —
110 tones.

4. Tunnel construction by means of road headers. Performing underground

mining in solid and standing ground the stage face method is used. In this case the
face is opened for full section in two stages and after that the permanent lining is
raised. Mining works are performed by means of heavy-duty mechanical
appliances.

Roadheading tunnel construction technology with artificial production of
ground is used in wide range of rocks.

In ground with coefficient of resistance f=6 according to Protodiakonov’s
scale it is possible to use lower stage method when ground in the upper part is
headed 30—50 m advanced as opposed to lower part. The ground in top and
bottom faces is cut by means of tunnel boring machines (TBM) of selective action.
In this case two independent faces are organized; there are TBM and devices for
loading and transportation of excavated ground in each face. TBM is equipped
with mechanized working attachment for ground cutting, bucketdevice system and
conveyers which allow removing ground from the place and deliver it to the
hauling unit. Ground transportation, temporary lining installation and formwork is
performed on the analogy of mining method.
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Using TBM instead of drill-and-blast method for tunneling prevents
destabilization of rock mass due to decreased dynamic force. Moreover, the risk of
falls and ground subsidence is minimized. TBM provides creating sharp tunnel
outline with minimum excavation that results in decreasing of loading and
transport operations and concrete consumption for formwork in comparison with
drill-and-blast method.

5. Stage method of tunnel construction. This method is used for construction
of tunnels with cross-section over 120—130 m2 and height over 10 m mainly in
hard rock mass. This method differs to continuous face method from the point that
tunnel section is divided in two parts and each part is headed differently in
different height and time.

There are two variants of stage method: upper-stage and lower-stage
methods.

Upper-stage method. At first lower part of profile is headed and then the
heading of upper part is started to perform. This variant has a range of
technological disadvantages and is rarely used.

Lower-stage method. This variant is widely used in tunneling, especially for
construction of tunnels with vast section and height. At first the upper part of
profile is headed and then the heading of lower part is started to perform.

In tunnel construction by means of lower-stage method first of all the upper
part of cross-section is headed with the help of continuous face method. The height
of upper part is to be more than 4 m according to the location conditions and
heading equipment height. Then concreting (rock bolt support, shotcreting) are
performed according to the project and tunnel construction conditions.

After heading and formwork of tunnel upper part the lower part is started to
head with berms along the sides of excavation; the width of berms depends on
crown pressure. Then sidepieces of lower part are headed and concreted as on a
chess-board.

6. Shotcreting. The process of shotcreting (rock bolt support) consists of the
following stages: preparation of underground working space surface, installation
and assembling of support elements (anchors, arches, expended lath), cover
lamination, cover protection, quality management.

For tunnel excavation consolidation in stiff natural-moisture-content clay
continuously reinforced shotcrete with reinforcing fiber and steel bars are used.
Steel bars are installed along the excavation crown and are fixed in face toothing
on one side and between ground and shotcrete of previous heading on another
side. It is recommended to apply admixture for acceleration of setting and
hardening for shotcreting on water-bearing ground.

When shotcrete is sprayed on ground surface with the temperature below
zero it is necessary to remove ice, blow the ground off with pressure air and sand-
blasting machine if necessary in advance. The shotcrete can be sprayed
immediately or step-by-step, which is defined by the project according to
development rate of rock pressure and work technique features.

For shotcrete placing special cars are used, where by means of “dry”
technology the mixture of cement, sand and gravel batched in equal proportions is
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squeezed out with pressure air by means of flexible hose to the nozzle atomizer,
where the mixture is moisturized with water. When the “wet” technology is used,
prepared concrete is delivered to the machines.

Shotcreting has high strength properties; resistance of its extension is 10 per
cent more in comparison with standard concrete. The cover of high strength,
density and waterproofing capacity is formed thanks to impact laying. The other
advantages of shotcreting are good adhesion to ground and reinforcement,
manufacturability, reduction of cement consumption. Shotcrete application allows
decreasing face thickness and out-turn, excluding the necessity of formwork and
mechanizing the concrete work process totally. Moreover, manufacturing content
decreases by 2 times, and lining cost reduces by 30—40 % in comparison with
cast-in-place lining.

Ex. 3.1. Read and remember the words.

key element ocoGEHHOCTD; OCHOBHOM 3JICMEHT
shield mut (Ipu MPOXoKE TYHHEIS)

header BpyOoBast MalivHa; MUT AJIs1 TPOXOJIKH
shell shaped nmerommii popmy pakoBUHBI
temporary BpeMEHHbBIN

heading mitpek; ropHas BbIpab0OTKa; TYHHEIb
cutting BbIeMKa rpyHTa

loading norpy3ka

lining oOmmBKa; 00IMIIOBKA

Cross-section nonepevHslid pa3zpes; mpoPuiib
bucket koBIII 5KCKaBaTOpa

Spare parts 3aracHbIe YaCTHU

attachment Hacagka

face Hapy>kHast TOBEpXHOCTh

adjustable perynupyemsblii; epeaBUKHON
jack moIbEMHUK; TOMKpAT

accompanied CONPOBOXKTAEMBIIi; COMTyTCTBYIOIIHIA
Veneer MINOH; KaMeHHast 00JIMIIOBKA CTEHbI
grouting 3aJiMBKa IIEMEHTHBIM PaCTBOPOM; IIEMEHTAITUS
trenchless method GectpanmieitHpIii MeTOT

to exclude ynansaTe

reinstating BOCCTaHOBJICHUE

issue npoOseMa; 3agaqa

drilling rig cBepaMIbHOE YCTPONUCTBO; OypOBasi yCTaHOBKA
drift ciBur; CMeEmICHNE; OTKJIOHCHUE
pneumatic BO3IyIIHBII; THEBMAaTUYECKUIN
accuracy TOYHOCTb

appropriation aCCUTHOBaHHE

run 371.: OTPE30K MyTH

jobsite cTpouTenpHas MIIOMIAIKA

rough 4epHOBOIA; TpyOBIil; HEPOBHBII



departure oTkioHeHue; yxo1 (0T 3aJaHHBIX TTAPAMETPOB)
receiving trench nmpuemnast TpaHies

SCrew BHUHTOBasI THHUS (IIITHHIEIb)

puncture-drilling ToueuHoe Oypenue

dolly TpancropTHas Tenexka

rlg yCTPONCTBO; 000pYI0BaHHE

pump bucket - mamxkera

pile - cBas

Crown - BepXHss 4acTh

consolidation - ykpermnenue

Ex. 3.2. Give the Russian equivalents to the following English words and
combinations.

Key element; shield technology; temporary tunnel support; heading operations;
ground cutting; lining construction; tail of the shield; geological conditions;
crosssection; by means of; unified cutting tools; vast majority; heading speed;
trenchless method; to reinstate the surface; public utilities; drainage; drilling rigs;
sphere of application; hole making accuracy; pneumatic drifts; precomputed
pathway; adjustable jack; microtunneling technology; cut diameter; screw
transportation of ground; consolidated zone; cable laying; pump buckets;
connection joints; tunnel lining construction; appropriation of tunnel; shotcreting;
single track; stage face method; hauling unit; ground subsidence; concrete
consumption.

Ex. 3.3. Give the English equivalents to the following Russian words and
combinations.

Bpemennas ormopa; cpe3ka TpyHTa; AWAMETp IIHWTA; MOTPY304YHBIC KOBIIH;
MEeTaJuInuecKasi paKkOBHHA; OOWMBOYHBIA KPYyr; PETYJIHPYEMBI  JTOMKpaT;
6eCTpaHmeﬁHaﬂ TCXHOJIOTHUA; BOCCTAHABIMBATL IIOBCPXHOCTL, IIPUBOAUTL B
NpeKHEE TMOJIOKCHHUE;, TPOKJIaJIKa KOMMYHHKAIM, KOMMYHAJIbHAasl CETbh;
CBEPJIWIBHOE O0OpYJOBaHME; IMTHEBMATHUYSCKHWE INTPEKU; MPOOHOE CBEpJICHHC,
coopka TpyO; pexyliee NPUCIOCOONIeHHe, OYpOBBIE MAIIMHBI, pPagUdaIbLHOE
HaIpaBJICHUE; IPOOUBHOE YCTPOUCTBO; YKPEIJICHUE BepXa KOHCTPYKIINH, CBatHbIE
CTPYKTYpBI; omaiyOka; moTpebieHrne meMeHTa JUisl ONayOKW; JaBJICHUE CBOJA;
NMPUHUMAIOINAS TPAHIIES; TOYCUHOE OypeHue; CBast; IICMCHTAIINS.

Ex. 3.4. Match a word in A with a word in B.

A B

vast jack

lining the surface
temporary technology
key speed
shield pathway
heading element
trenchless method



ground cutting

to reinstate construction
precomputed support
adjustable majority

Ex. 3.5. Answer the questions to the text.

1. What is the key element of the tunnel construction shield technology?

2. What are the main construction technologies?

3. What do the main sizes of tunneling shield depend on?

4. Describe the shield from the point of construction.

5. Where was tunneling shield first used?

6. How were vast majority of subway tunnels in Moscow, St. Petersburg and other
cities constructed?

7. What do trenchless technologies allow?

8. Why are trenchless technologies economically competitive with traditional
method?

9. What are the most promising equipment for reconstruction and pipeline laying?
10. Speak on microtunneling technology.

11. Which are the basic materials for tunnel lining construction?

12. What are two types of lining?

13. Which waterproofing materials are used in modern tunnel construction?

Text 4. The Channel Tunnel

The Channel Tunnel, one of the world’s most famous tunnels, is a 50 km (31
ml) tunnel under the English Channel linking Great Britain to France. This link
consists of three parallel tunnels running for 39 km (24.2 ml) under the sea. Two
Main Rail Tunnels, about 30 m (98 ft) apart, carry trains from the north and from
the south. In between the two tunnels is the Channel Service Tunnel, which is
connected by cross-passages to the main tunnels. This service tunnel allows
maintenance workers to access the rail tunnels at regular intervals.

The contractor for the project, Transmanche-Link (TML) chose five Robbins
TBMs to participate in boring the crossing. TBMs were deplayed at both the U.K.
and France Terminals. The majority of the Channel Tunnel passes through Chalk
Marl, much of it faulted. Below the Chalk Marl is a thin 2 m (6.5 ft) band of
permeable Glauconitic Marl.

This rock is a weak sandstone with a stronger rock strength than the Chalk.
The bottom of the tunnels pass through stiff clay with some swelling
characteristics. The Chalk is much more faulted and prone to water inflows on the
French side of the tunnels.

Robbins built five machines for this project, each designed for the geology of
a specific length of tunnel. The high water pressures predicted in the folded chalk
on the French side required the use of three Earth Pressure Balance machines
(EPBMs). These machines featured sealed cutter chambers to withstand high
water pressures and screw conveyors to carry the cut material from the face.
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The undersea French side of the Channel Service Tunnel also required an EPBM.
Two Double Shield TBMs were built for the U.K. terminal because fewer water
inflows were predicted. Robbins designed these machines to withstand unstable
and faulted rock conditions. The 8.36 m (27 ft) diameter machines included 13
inch (330 mm) cutters and 65,871 km (14,821,000 Ib) of thrust. The machines
generated a maximum 5,727,084 N/m of torque.

Machines were deployed on both sides of the tunnels in December 1987. The
three French seaward TBMs encountered water inflows almost immediately,
forcing the use of the sealed mode of operation much earlier than anticipated. The
sealed cutterheads of the machines could withstand 10 bar (145 psi) of water
pressure; however, additional measures were required to seal the remainder of the
machines against water inflow.

The U.K. machines also experienced some difficult tunneling conditions at the
outset. Unforeseen water inflows in a 3.2 km (2.0 ml) stretch caused the machines
to slow their progress as each section of tunnel had to be grouted in advance of
boring. After passing through this section of tunnel, the machines experienced no
further difficulties and began averaging 149 m (490 ft) a week. The Robbins
machines on the U.K. side averaged 873 m (2,864 ft) per month and set world
records for a best day of 75,5 m (247.7 ft), a best week of 428 m (1,404 ft), and a
best month of 1,719 m (5,640 ft) — all of which have yet to be beaten.

Muck transport on both sides of the tunnel was complicated but worked well. In
the U.K. a rail system of 500 muck cars transported muck back to the access adit
at Lower Shakespeare Cliff and fed it onto a high-speed conveyor. The conveyor
then dumped the muck into lagoons behind sea walls in the English Channel. In
all, about 4 million m3 (5.23 million cubic yards) of chalk were dumped at the
site. The area, called Samphire Hoe, is now a popular park. On the French side
muck was crushed and mixed with water in a chamber at the bottom of the
Sangette access shaft. It was then pumped up the shaft and behind a 30.5 (100 ft)
dammed reservoir.

In December 1990, the French and British TBMs met in the middle and
completed the Channel Service Tunnel bore. In all of the tunnels the French TBM
was dismantled while the U.K. TBM was turned aside and buried.

The Main Rail Tunnels met on May 22, 1991 and June 28, 1991. Both
accomplishments were celebrated with breakthrough ceremonies to commemorate
the building of one of the world’s longest and most ambitions undersea tunnels.

Ex. 4.1. Read and remember the words.

to link - cBs3BIBaTH

parallel - mapanienbHbIH, TapaICTh

to run - mpoctupartbcs

apart - ornensHO, BpO3b

CroSs-pasSage - BcnoMorarejiabHas IITOJIbHS
maintenance - skcrutyaTarysi, TeX00CTy)KHBaHHE
to access - umers HOCTyII

regular - paBHOMepHBIit



interval - paccTosiHUE, TPOMEKYTOK

contractor - moaps UMK, MOIPSTHAS OpTraHU3AIHS

Robbins 31.: pupma «PoO6OUHCY) — MPOU3BOAUTENb OYPHIBHON TEXHUKU
TBM (tunnel boring machine) - nmpoxoa4yeckuii kKoMOaiiH 1J1s1 TOPU30HTAIBHOM
BBIPAOOTKHU

to deploy - ucnoab3oBaTh, yHOTPEOIATH

chalk marl - menoBas rimHa, Mepreib

fault - coBuT ropHo¥ MOpPOABI

band - 3oma, 00macTk, mosic

permeable - HerepmeTHYHBIN, IPOHHUIIAEMBIN

sandstone - mecyaHuk

bottom - HYXHSS YacTh

stiff clay - cpenneriacTnuHas rimHa

swelling characteristics - xapakTepucTrka pa3oyxaHus

prone - CKJIOHHBIH, IPEAPACIIOI0KEHHBIN

to predict - mporHo3upoBath

Earth Pressure Balance Machine - mpoxogueckast MammHa ajisi KOMIICHCAIIMN JaB-
JICHUSI TOPHBIX TIOPOJ

sealed - ymioTHEHHBIN, FepMETHYHBIN

to SCrew - 3aBHHYMBATH, 3aKPEIUIATH OOJITaMHU

CONVEYOr - TpaHCIoOpTep, KOHBEUEP

cut material - oTOuTHIN MaTepuan

main Rail Tunnel - rimaBHBIN KeNe3HOTOPOKHBIA TYHHEH
cutterhead - pexopiep, KopoHKa (MEXaHUYCCKUI PHIXJIUTEID)
thrust - oceBoe naBieHue

to torque - 3araruBaTh

Two Double Shield - TBM npoxoadeckuii KOMOaiH ¢ AByMsI IIUTAMH
Unstable - neTBeppIii, 3610KH#t, CHIMTYyYNi, HEYCTOMYMBBIN
cutter - pesak, dpesa

seaward - BBIXOISIIMIA K MOPIO

to encounter CTOJIKHYTHCS (C TPYTHOCTSIMU)

anticipate - mpeaBuaeTh, MPEAYNPEKIATH

bar - 06ap (exuHuUIA TABICHUS)

remainder - ocratox

MUcK - BBIHYTHIH TPYHT

transport - tpancnopTupoBKa

muck car - BaroHeTka i TPaHCIIOPTHPOBKH BBHIHYTOT'O TPYHTA
adit - BXo/1, MPOXO0/I; IITOJIBbHS, TTOI3€MHAs rajepest

to dump - cBanMBaTh, BBITPYKATh

lagoon - orcroitHMK

access shaft - Bxox B mronbHio (11axTHas TpyOa)

dammed reservoir - 3arpykeHHbIH pe3epByap

dismantle - gemonTHpOBAaTH

breakthrough - otkpsiTHE, TPOPHIB



Ex. 4.2. Complete the following sentences.

1. The Channel Tunnel, one of the world’s most famous tunnels, is a...

2. In between the two tunnels is the Channel Service Tunnel, which...

3. This rock is a weak sandstone with...

4. The high water pressures predicted in the folded chalk on...

5. Robbins designed these machines to withstand...

6. Additional measures were required to seal...

7. Unforeseen water inflows in a 3.2 km stretch caused the machines to...
8. The conveyor then dumped the muck into...

9. On the French side muck was crushed and mixed with...

10. Both accomplishments were celebrated with breakthrough ceremonies to...

Ex. 4.3. Are the statements below true or false?

1. The Channel Tunnel, one of the world’s most famous tunnels, is 50 km tunnel
under the English Channel.

2. This link consists of two parallel tunnels running for 39 km under the sea.

3. Above the Chalk Marl is a thin 2 m band of permeable Glauconitic Marl.

4. The bottom of the tunnels pass through stiff clay with some swelling
characteristics.

5. The Chalk is much more faulted and prone to water inflows on the English side
of the tunnel.

6. Two Double Shield TBMs were built for the U.K. terminal because more water
inflows were predicted.

7. Machines were deployed on both sides of the tunnels in December 1987.

8. The conveyor then dumped the muck into lagoons in front of sea walls in

the English Channel.

Ex. 4.4. Read and translate the text “The Channel Tunnel”.

Ex. 4.5. Ask and answer the questions on the text (work in pairs).

1. How long is the Channel Tunnel, one of the world’s most famous tunnels?
2. What does this link consists of?

3. Where is the Channel Service Tunnel situated?

4. What does the service tunnel allow?

5. What did Robbins build for this project?

6. When were the machines deployed?

7. Which pressure could the sealed cutterheads of the machines withstand?
8. What did the U.K. machines also experience at the outset?

9. What caused the machines to slow their progress?

10. What world record did the Robbins machines on the U.K. side set?

11. When and where did the French and British TBM meet?

Ex. 4.6. Speak on the topic “The Channel Tunnel” using the above questions as
a plan.
Text 5. Bridges Information
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When New York City was consolidated in 1898, all the waterway bridges
were placed under the jurisdiction of the Department of Bridges. In just over a
decade, the Department designed, constructed, and opened 19 bridges throughout
the City. Currently, the Division of Bridges, within New York City’s Department
of Transportation, owns, operates, and/or maintains 789 structures, including 758
non-movable bridges, 25 movable bridges, and six tunnels. While the Division is
responsible for the capital rehabilitation of the 61 culverts in Staten Island,
maintenance and inspection responsibilities remain with the New York City
Department of Environmental Protection.

DOT is responsible for hundreds of bridges in New York City, including the
four major East River crossings. But DOT does not oversee other major bridges or
tunnels. Many bridges not under DOT Jurisdiction are the responsibility of the
Metropolitan Transportation Authority or the Port Authority of New York and
New Jersey. There are no tolls on bridges operated by New York City DOT.

The Division is comprised of six bureaus: Roadway bridges; East River
Bridges/Movable Bridges/Tunnels; Engineering Review; Bridge
Maintenance/Inspections /Operations; Specialty Engineering and Construction; and
Management Support Services. While each of the bureaus functions independently,
their interdependence provides for greater coordination of bridge design and
construction projects within the Department of Transportation, and with other
concerned agencies and parties.

While it is often assumed that bridges are massive structures, New York also
has many small bridges. In addition, there are several different types of bridges,
each built to serve a particular purpose. For example, Girder Span Bridges are
used for short spans and may be simple or continuous. Examples include: the
Hook Creek, Little Neck and Brooklyn Third Avenue bridges.

Steel Arch Bridges consist of either a single arch or a series of arches and
are often economical to build. An example is the twin-arched Washington Bridge
over the Harlem River at West 181 Street, in Manhattan. Swing Bridges are
supported on a center pier in the middle of a waterway and are opened by rotating
horizontally on wheels riding on a circular track. Examples include the Grand
Street, Macombs Dam, Ship Canal, and City Island bridges.

Vertical Lift Bridges are movable bridges having roadways which may be
raised in a manner similar to a building elevator by supporting end cables attached
to rotating drums in towers on the sides of the stream. Examples include the 103rd
Street Ward’s Island Foot Bridge and the Roosevelt Island Bridge to Queens.

Retractile Bridges date back to medieval times. Although never a very
popular design, they were used in the mid-19th century for narrow crossing where
maximum horizontal clearance was required. Today the Carroll Street Bridge in
Brooklyn and the Borden Avenue Bridge in Queens are the only remaining
examples of this design and continue to provide excellent service.

Perhaps the most celebrated type of bridge, familiar to most, is the
Suspension Bridge, including the Brooklyn, Manhattan and Williamsburg bridges.
These are characterized as high level bridges with spans usually exceeding 1,500
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feet. Large wire cables, firmly anchored to masses of concrete and passing over tall
towers, support the roadway by means of vertical wire “ropes” suspended at
regular intervals along the cable.

Ex. 5.1. Read and remember the words.

DOT - Hsro-Mopkckuii ienapTaMeHT ropojIcKoro TpaHCIIopTa
Division of Bridges - otmen mocToB

culvert - BomompomyckHast TpyOa, KyJIbBEpT

toll - mnara 3a mpoe3x mo Mocty

girder - Ganka

girder bridge - 6anouynsIii MOCT

twin-arched bridge - aByapo4HnsIif MOCT

swing bridge - pa3BoHO#T MOCT

vertical lift bridge - BepTHKaIbHO-TIOIBEMHBIIH MOCT
retractile bridge - orkatHbIli MOCT

suspension bridge - moaBecHO#, BUCSYNI MOCT
bridge deck - wactui mocra

Supplement.
Text 6. Bridges of St. Petersburg

The Big Obukhovsky Bridge is the newest (not taking into account the
Blagoveshchensky Bridge rebuilt in 2007) bridge across the Neva River in Saint
Petersburg, Russia. It is also the only bridge across the Neva which is not a
drawbridge. It is located in Nevsky District, in the middle stream of the Neva. It
connects Obukhovskaya Oborona Prospekt with Oktyabrskaya Embankment. It is a
cable-stayed bridge; the steel wipe ropes are the key element of supporting
construction. The bridge is located in a part of the Neva that is difficult to navigate
as the Neva bends after it. The full length of the bridge passage is 2824 m,
including 382 m long main span and ramps. The height of main span is 30 m. The
first part of the bridge was opened on 15 December 2004. It is an important part of
Saint Petersburg Ring Road. The bridge is named after the nearby Obukhovsky
Okrug, considering that there is Obukhovsky Bridge in Saint Petersburg already.
On 19th of October 2007 a “twin bridge” of Big Obukhovsky Bridge, the second
4-lane part of it, was opened.

The Blagoveshchensky Bridge is the first permanent bridge across the Neva
River in Saint Petersburg, Russia. It connects Vasilievsky Island and the central
part of the city (Admiralteysky Island). The bridge’s length is 331 m and the width
is 24 m. The original name of the bridge was Nevsky Bridge, later renamed to
Blagoveshchensky Bridge, after the death of Tsar Nicholas | to Nikolaevsky
Bridge, and in 1918 to Lieutenant Schmidt Bridge. In 1727 a temporary bridge
was built at the location of the modern bridge. The place was chosen by
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Menshikov whose palace is located at the opposite bank. This bridge, named
Issakievsky, existed until the current bridge was built, at which time it was moved
to the location of where Palace Bridge is located today. The bridge was built in
1843—1850. It was designed by Stanislaw Kierbedz, a Polish engineer working in
Russia. The architect Alexander Brullov participated in the decoration. The
construction was a cast iron bridge with a bascule section. At the time, it was the
longest bridge in Europe.

The Alexander Nevsky Bridge in St. Petersburg, Russia is named after the
legendary Russian military commander and politician Alexander Nevsky. The
bridge connects Alexander Nevsky Square and Zanevsky prospect thus linking the
southern and the northern parts of the city. Until 2004, when the Big Obukhovsky
Bridge was built, the Alexander Nevsky bridge was the longest bridge across the
Neva River in Saint Petersburg. Its length is 905.7 m, and it is 35 m wide. The
bridge was built from 1960 to 1965 under the working name of Old Neva Bridge.
Designed by the group of architects — A. Zhuk, S. Mayofis and Y. Sinitsa — the
bridge has complemented the look of adjacent buildings in surrounding area. The
project was led by a team of engineers of the “Lengiprotransmost” institute. Proof-
testing was done by means of a column of army tanks. On November 5, 1965 the
bridge was open for traffic. For the period of summer navigation a number of
bridges on the rivers of Saint Petersburg including the Alexander Nevsky Bridge
are opened to allow ships to pass. The bridge consists of seven bridge spans and
the central span of 50 m can be opened in two minutes.

Palace Bridge is a road traffic and foot bascule bridge spanning the Neva River in
Saint Petersburg between Palace Square and Vasilievsky Island. Like every other
Neva bridge (except for Big Obukhovsky Bridge), it is drawn by night, making
foot travel between various parts of the city virtually impossible. The total length
of Palace Bridge is 260.1 meters, width is 27.8 m. It is actually composed of five
spans, the southernmost joining Palace Embankment between Winter Palace and
Admiralty and leading to Palace Square. The design was subject to strict controls
so as to prevent the bridge from obstructing the view from Palace Embankment
towards Kunstkammer, Imperial Academy of Arts, and other structures on
Vasilievsky Island. A vyear after its inauguration, the bridge was renamed
Republican Bridge, but the original name was restored in 1944. Various
improvements and embellishments of the structure continued well into the Soviet
times. In 1967, the bridge was repaired. The tramway tracks were removed in
1998.

Peter the Great Bridge also known as Bolsheokhtinsky Bridge or as Okhtinsky
Bridge, is a bridge across the Neva River in Saint Petersburg, Russia. The bridge’s
length is 334 m, the width is 23 m. The bridge features only three spans, the central
one can be drawn. The first idea to build a bridge near the Okhta river was
circulated in 1829. Even before the Saint Petersburg was founded, there were
settlements in the Okhta region, and with the raise of the city, it quickly grew to
become big industrial center. Powder factories and shipyards existed here.
However, in XIX century, Okhta district wasn’t officially part of Saint Petersburg.
The bridge was essential for the developing industry, and Nicholas | approved the
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bridge as part of strategic city development plan. However, at that time the
necessary funds were not found. Next time the possibility of building a bridge was,
raised in 1860th, when the Emperor approved the decision to join the Okhta
district to Saint Petersburg. The city Duma organized international contest. There
were total of 16 projects submitted including projects from France, Germany,
Austria, Spain and USA. There also were three projects submitted out of contest.
And one of the out of contest projects was declared winner. That was the project
by professor of Nikolaevskaya engineering academy Krivoshein and military
engineer Apyshkov. The ceremony of bridge founding took place on June 26, 1909
—exactly two hundred years from the Battle of Poltava. Hence the bridge was
named after the triumphator of that battle — Emperor Peter the Great Bridge. The
bridge was open for traffic on October 26, 1911. In 1956 the bridge was renamed
Bolsheokhtinsky after the Big Okhta river, but in 2004 the original name was
partially restored.

Text 7. DESIGNING AN ARCHED BRIDGE IN PETERSBURG

The history of Russian literature, art, science and technique proves that
talented Russian people belonging to lower classes of society were able to
master theoretical and practical knowledge of the day, to make great inventions
and to design engineering constructions which had never been undertaken
before.

Such was Kulibin, one of the most talented self-taught engineers at the
court of Catherine Il. From his early childhood Kulibin showed a keen interest
to all kinds of mechanical devices and liked to build models of water mills and
different machine details. While boy he saw a clock on the wall of a friend’s
house, and s few days later managed to make a similar clock out of the wood.
He realized that in order to master the secret of mechanism it was necessary to
study mathematics and physics. The books he needed were very difficult to
obtain; the instruments necessary for the work of a mechanic were not to be got
in Nizni Novgorod where he lived. But in spite (me cmoTps ua) of all that he
succeeded in getting to Petersburg where he was appointed mechanic to the
Academy of Science and since then spent all his free time and all his money on
new inventions.

In Petersburg Kulibin undertook a very difficult engineering problem — to
design a bridge across the Neva as there was not a single permanent bridge in
the city to provide a crossing at any season of the year. Temporary pontoon
bridges had to be taken to pieces at high water.

Kulibin was the first to think of building an arched bridge. According to
his plan the bridge was to have a single span leaving free water for ships and
barges. Arched bridges of similar construction had not built before, but no
engineer dared even to think of construction a bridge with a three hundred
meter span. Working at three models in succession he tried each time to
improve his design.

The test of the first model was quite successful, but the construction did
not satisfy Kulibin. He constructed a second model, which did not satisfy him
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either. He set to work at his third design. This one differed from the first two
from the architectural and structural point of view, having a much lighter
central part. The arch was designed 298 meters long and the bridge was
supposed to consist of latticed trusses, and the roadway were to be horizontal.
This was a construction which even now is used in modern bridge building.
After the model was completed it was submitted to a special commission set up
by the Academy of science, which was invaded by the foreign scientists and
specialists at that time.

Most of the academicians were sure that the final testing of the bridge would be
a failure, but the testing of the model proved to be a success. No failure
resulted even with a weight much greater than the maximum load. In spite of
the favourable conclusion of the commission no practical result followed.
Catherine 11 ordered the model to be set up in the grounds of the Taurida Palace
for public inspection where it gradually destructed.

In 1772 the London Academy started a competition for a design of an
arched bridge, whereas Kulibin had completed his design much earlier. But he
did not send his project to London. Though having a family of 12 children and
being in a great want, he remained a true son of his country who found
unnatural to have the work of his life realized in foreign lands.

prove JI0Ka3bIBaTh, 0KA3aThCs
belong PUHA/IICKATh

invent (invention) n300peTaTh (M300peTCHHUE)
self-taught caMOy4Ka

device YCTPOHCTBO

keen CUJIbHBIH

water mill BOJIsIHAsI MEJIbHUIIA
manage yIaBaThCS

wood BETpSHAs MEJIbHUIIA

to obtain M0JIy4aTh, TOCTABAThH

succeed ( success, successful)
to appoint

yaaBaThcs (yCTeX, YCIEITHbIH)
HAa3HA4aTh

undertake (undertook) npeANpPUHUMATH
temporary BPEMEHHBIN
similar HOX 0N’

span poJjeT

dare OCMETUBATHCS

in succession HOJIPSI/I, OJIMH 32 APYTHM
careful TINATENbHBII
satisfy yIOBIIETBOPSIThH
point of view TOYKA 3PCHUS

light JETKUH

latticed trusses perreryaras pepma
complete 3aKaHYHMBATh
submit PEACTABISATh

set up C03/1aBaTh

failure Heyaava, HeyCcIex



load Harpyska

conclusion BBIBO/T

order IPUKAa3bIBATh
destruct paspyliiaTh
want HYyXJa

remain OCTaBaThCs
land 3eMJIsI, CTpaHa

YIOPA’KHEHHUSI K TEKCTY "DESIGNING AN ARCHED BRIDGE IN
PETERSBURG"

I. K ka:/10ii mape JaHHBIX CJI0B BCIIOMHHTE PYCCKOE CJI0BO C TeM K€ KOPHEM,
YTO U AHIJIMHCKOE:
OO6pa3er: realize — nonumars, 0co3HaBaTh (PeaTU30BaTH)

technique TEXHUKA

design IPOCKTUPOBATH
engineering constructions TEXHUYECKUE COOPYKEHHUS
mechanical MEXaHHYCCKUH

detail OAPOOHOCTH

realize ITOHUMATh

master OBJIAZICTh

crossing nepenpasa, IepeKpecToK
permanent IMOCTOSTHHBIN

limit OTpaHUYMBATh
construction CTPOUTEIBCTBO

structural CTPOUTEIbHBIN
academician aKaJlEMUK

final testing MOCJICTHEE UCTIBITAaHUE
result POUCXOJHNTh B PE3YJIBTATE
public inspection OCMOTpP HapOJ0M
unnatural HEECTCCTBCHHBIN

Text 8. TWO BRIDGES

1. IlpouwnTaiiTe W mnepeBeAUuTe TEKCT, 00pamiasi BHUMaHHE HA CJOBA H
BbIPA’KEHHUS MOCJIe TEKCTA

1. A bridge across the Amur river, a structure on the Baikal-Amur railway in
the East of our country is reported to be the first of its size in the world to have the
foundations for its piers built without caissons. Indeed, during the construction of
bridges in this railway Russian specialists had to solve technical problems not
encountered in world practice.

The route of the Baikal-Amur railway crosses about 3,200 water barriers, the
rivers being turbulent with flows of up to 4.5 m/sec. In winter, ice thickness
reaches 3 m; in spring there are excessive floods. Even small rivers transform into
torrents twice a year.



Bridge builders also have to consider the characteristics of permafrost. It is
necessary to ensure that bridge piers stand firm in winter when the soil is ice-
bound and therefore hard and in summer when it transforms into a mass with a
zero load bearing capacity.

2. The bridge across the Amur River near the city of Komsomolsk is 1,450
m long and is said to be the most complex structure not only because of its size and
large volume of work but also because the local conditions are quite unusual.

The difference of water levels in the Amur River in winter and summer
reaches 8m. Ice-drifting periods occur twice every year in spring and in autumn,
each continuing for month. Added to this is a water depth of 20 m, a rapid flow,
heavy frosts and strong wind.

This combination of conditions demanded investigations of quite new
technical solutions to make. For example, to avoid the need sealed caissons,
concrete hollow tubes several meters long lowered vertically to the river bottom.

In the permafrost areas along the route the bridges are designed with large
spans so as to reduce the number of piers because of the difficulties of constructing
foundations.

3. The Yukon River, one of the largest in North America, springs from the
snows of the mountains of British Columbia, and flows through Alaska to the
Bering Sea. This waterway has long been an important transportation artery. At the
end of the century, prospectors and miners used the river to reach rich Alaskan and
Canadian gold-fields. Until recently, the Yukon River was a major obstacle in
constructing a roadway to the oil-rich North Slope.

But that obstacle was overcome when the first bridge across the Yukon
River in Alaska was opened to traffic. This new crossing is located 80 km south of
Arctic Circle. Now a person can drive from Florida to the shores of the Arctic
Ocean without a single ferryboat.

The new bridge is an integral part of the Alaskan Pipeline project and a
major link in Alaska transportation system to the Arctic Ocean and the oil-fields
near Prudhoe Bay.

4. Tt was a remarkable engineering problem. The bridge site’s remote
location, extremely cold climate, and other environmental factors called for
unusual design and construction.

Twin steel girders support a 9.1 m wide roadway. Later, the bridge will carry
two 48 m crude oil pipelines and possibly, a large diameter gas pipelines.

In this huge river, a flow rate at the bridge site is over 1 million ft 1/secm
water depths are 20-25 m. Winter ice on the river riches thickness 1.5 m, ice near
the shore can be as much as 3 m thick. Therefore special protection was used for
the piers of the bridge which will provide assurance against unknown movements
of the ice.

5. Although earthquakes magnitudes in this locality are minor compared
with active areas near South Alaska coast seismic requirements for the pipeline are
very strict. And since the bridge will be carrying the pipeline the same strict
seismic requirement were applied to the bridge. The bridge was designed for a
Richter Magnitude 7.5 earthquake.

Because of the very low temperatures at this site (average annual minimum
temperature -600 F) fracture was of great concern. Exceptionally tough steel was
used in all main tension areas of supports.
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The design will have a reserve for vehicles to cross the bridge even if one of
the girders is fractured. The design was complicated by the addition of the 1220
mm oil pipeline on each side of the bridge, with one or both pipes full.

1. encounter BCTPEUATHCS, CTOIKHYTHCS
1. turbulent OypHBIi

2. thick(ness) TOJICTBIN (TOJIIIMHA)

3. torrent MOTOK

4. consider CYMTAaTh, IOJIAraTh

5. soil oYBa

6. permafrost BEYHAs MEp3JI0Ta

7. enormous OTPOMHBIN

8. volume o0beM

9. demand TpeOOBaTh, TPEOOBAHNE
10.lower OITyCKaTh

11.reduce YMCHBIIIATh

12.spring BECHA, POJTHUK; BO3HUKATH

13.mountains
14.prospector

rOpbI
U3bICKATEllb, CTapaTellb

15.miner 1axTep, TOPHSIK

16.field MECTOPOXKICHHE

17.overcome MIPEOI0JIETh

18.remote OTIaJICHHBIN

19.twin JIBOMHOM, CIBOCHHBIH, CITApEHHBIIN
20.girder dbepma (MocTa)

21.assurance rapaHTusi, CTpaxOBaHUE
22.movement JIBUKEHUE

23.earthquake 3eMJICTPSICEHUE

24.minor HE3HAYNUTETHHBIN

25.carry HECTHU, NIEPEBO3UTH

26.strict CTPOTHIA

27.requirement TpeOOBaHUE

28.apply MPUMEHSTH

29.fracture pa3phiB, TpeIuHa, nepesioMm;

00pa30BbIBATh TPEIIUHbI

30.concern BHUMAaHUE

31.provide obOecrnieunBaTh
32.complicate CJIOKHBIT

33.add(ition) 100aBIATh (100aBICHHE)

YIOPA’XKHEHUSA K TEKCTY "TWO BRIDGES"

I. K kaxao0il mape JaHHBIX CJI0B BCIIOMHHMTE PYCCKOE CJIOBO € TEM Ke KOPHeM,
4TO U AHIJIMHCKOE:
O6paserr: realize — moHMMAaTh, OCO3HABATH (PEaTN30BATH)
1.across gepes 8.transportation TPaHCIIOPT
1.construction  CTPOUTEIBCTBO 9.crossing nepernpasa



2. turbulent OypHbIi 10.person YeNI0BEK

3. characteristics xapakrepHbie 11.extremely Ype3BBIYANHO
0COOCHHOCTH 12.protection 3aIuTa

4. complex CIIOKHBIN 13.design IPOEKTHPOBATH

5. locall MECTHBIH 14.reserve 3arac

6.combination  coueranmue 15. integral HEOThEMJIEMBIH

I1. ITonGepute pycckue SKBUBANEHTHI K CIICAYIONIMM aHITIHICKAM BBIPAXKEHUS:

1. excessive flood rePMETHYECKH 3aKPBIThIC KECCOHBI
1. soil ice-bound CHJTBHBIC MOPO3bI

2. load bearing capacity IJIABHOE MPETSTCTBUC

3. complex installation TITyOuHA BOJIBI

4. water level JHO PEKHU

5. ice-drifting MyCTOTelble OETOHHBIE TPYOBI

6. rapid flow CHJIbHBIE HABOHEHUS

7. heavy frosts IPOYHASI CTaNTb

8. strong wind YPOBEHB BOJIBI

9.

sealed caissons TPYOOIIPOBOIBI C CHIPOI HEPTHIO

10. concrete hollow tubes IPY30I10bEMHOCTD

11. river bottom CJIO’KHAsI YCTaHOBKA

12. a major obstacle YacTH  OIOp  IOJ  HAaNpPsHKCHHEM
(pacTsiKeHUuEeM)

13. engineering problem
14. flow rate

15. water depth

16. crude pipelines

17. tough steel

18. tension areas of support

CKOPOCTH TCUCHUS
MOYBa, CKOBAaHHAS JIbJIOM

npeiidoBaHue baa

CHJIbHBIE BETpa

TEeXHUYecKas (CTpouTeabHas) mpodiema
OBICTpOE TEeUCHHUE

Text 9. TUNNELS AND BRIDGES

1. IIpouuTaiiTe W mnepeBeAUuTe TEKCT, 00paliasi BHUMAaHHE HA CJOBA H
BBIPA’KEHUA MOCJIe TEKCTA

1. The construction of tunnels presents the civil engineers with some of
his most difficult problems.

The tunnel construction dates back to 1857, when French and Italian
engineers combined to undertake the gigantic task of building the Mont Ceris
tunnel. This carries the main railway lines from south-eastern France to north-
western Italy. The tunnel is nearly 8 miles long and is of great technical
interest, because air compressor and rock drills operated by compressed air
were first used on this work. It was also the first large project on which
dynamite was employed for breaking the rock. But when it was started, drilling
was done by hand. Black gunpowder was used for breaking the rock. At first
progress was very slowly. In fact for the first 4 years the tunnel advanced only
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9 inch a day on each side and if it had continued at the initial rate, it would
have taken 75 years to complete. With the introduction of compressed air drills
and dynamite, progress went ahead and was accelerated to 6 ft a day.

Traffic Tunnels

2. When the proposed path of a road or railway is obstructed by a hill, a
waterway, or some form construction, the engineer designing the project has to
decide to construct a tunnel through or under the obstacles. In making decision,
he has not only to consider the economic aspect, but must also weigh up all the
constructional advantages and disadvantages of tunneling or the alternative
method of passing around or over the obstacle. In practice costly tunneling
proves to be less expensive than any other alternative system.

3. The inability of the existing road system of many large towns to cope
with modern traffic requirements has made tunnel construction a possibility.
Flyovers and underpasses, being the first steps to speed up and divert traffic,
have eased the situation, but the problem can be solved by underground railway
networks.

Many of larger cities of the world have been successfully served by
underground railways for years, and most of them are still extending their
network thus reducing excessive traffic congestion.

Bridge or Tunnel?

4. Should a motorway pass under or over a large waterway? For a narrow
waterway there is no a problem, the water is always bridged. Until recently
only two alternatives have been existed, bridging over or tunneling under the
water, but a third choice is available, the immersed tube is made by lowering
pipes of great length into a trench in the bed of the sea or river, and joining
them under water.

The main consideration in the decision are now generally traffic capacity,
gradient, obstruction of shipping, costs of construction and maintenance, speed
of completion, possible later widening and so on.

The choice often falls on a bridge because it can carry more vehicles per
hour and its capacity is more easily extended by widening or by adding a deck.

One of the largest bridges in the world, with twelve traffic lanes, six on
each of its decks, is the Verrazano-Narrows Bridge in New York. For many
years the United States Army engineers had not allowed a bridge to be
reconstructed at this site because its destruction in war time could block the
harbour, and they insisted on building a tunnel. But after the first atomic bombs
had been exploded, the US Army saw that it was purposeless to continue to
insist on a tunnel.

In the eightieth of the 19 century, also for military reasons, the British
government did not allow further work on the tunnel under the English channel
to France although the preliminary work was by then so advanced that lengths
of 1 km of pilot tunnel of some 2 m diameter had already been driven from
each shore. These lengths were still in perfect condition when inspected eighty
years later, because they had been driven through a chalk rock which is ideal
for tunneling, being fairly watertight and just strong enough.

The increasing motor traffic needs a growing number of highways, which
will have to cross waterways. In several cases tunnels will not only be the
cheapest solution, but also the best with regard to weather conditions (no ice, or
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snow, no wind or rain), maintenance, danger of collision with a ship, aesthetic
reasons, etc.

Bridge/tunnel combinations form the best solution for crossings of great
length.

It is easy to predict that in the next decades an increasing number of
important and interesting tunnels —submerged or bored — will be built, and that
the existing methods of building, sinking, etc. will be improved and perfected
and new techniques will be developed.

1. undertake 1. TPECANPHHSATH

1. carry 1. HECTH NIEPEBO3UTH

2. initial 2. TMepBOHAYAIbHBIN

3. use =employ 3. HUCIOJIb30BaTh MPUMEHSATH

4. advance 4. TIPOJIBUTaThCS BIIEpE]

5. ahead 5. BIIEepeld, BIEpeau

6. propose 6. mpeaaraTh

7. path 7. MyTh, JOpOTa, Tpoma

8. obstruct 8. IpensITCTBOBATH

9. obstacle 9. TPEmsATCTBUE

10. weigh up 10. B3BEIIINBATh

11. costly=expensive 11. 10porocTOSIIHIA, TOPOTOU

12. inability 12. HEBO3MOYXHOCTh, HEBBITIOJTHUMOCTD
13. worth 13. CTOSIIINH, 3aCITYKUBAIOIIUN

14. divert 14. OTBONUTH

15. ease 15. oc1absITh, 001eryaTh, JerKOCTh
16. network 16. ceTh (3KEJIE3HOIOPOXKHAS H T.II.)
17. extend 17. yAIMHATH, PACIIUPATH

18. excessive 18. upe3MepHBIi

19. congestion 19. meperpyKEHHOCTh

20. over 20. HaJ, yepe3, CBEePX, CBBIIIE

21. choice 21. BBIOOp

22. vehicle 22. mo0o€e TPaHCIIOPTHOE CPEACTBO MEPEABIIKCHUS
23. exist 23. CyIIeCcTBOBATH

24. immerse 24. IOTPYXaTh, OKyHATh

25. lower 25. OITyCKaTh

26. join 26. COCIMHATH, IPUCOCIUHATH K,

27. lane 27. moJIoca IBUKEHUS

28. deck 28. HACTHI, IIOKPBITHE MOCTa

29. explode 29. B3pBIBaTh, B3PHIBATHCS

30. purposeless 30. OecIioIe3HbIN

31. insist 31. HACTaWBaTh

32. drive 32. nBUTaTh, 3a0UBaTh, BOMBATH, TIHYThH
33. fairly 33. TOBOJIBHO, BeChMa

34. tight 34. HENPOHHUIIAEMBIH, TUTOTHBIN

35. increase 35. yBeTMUUBATH(Cs1)

36. attractive 36. IpUBJIEKATEIbHBIN, TPUTITATEIbHbBIN
37. obvious 37. OUEBHMIHBIMN, ICHBIH

38. predict 38. mpe/ICKa3bIBaTh
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39. bore 39. OypUTh, CBEPIUTH, IPOCBEPICHHOE OTBEPCTHE
40. sink 40. onyckath(cs), TOMUTh, MOTPYKaTh, TOHYTh

YIIPA’KHEHUSA K TEKCTY “TUNNELLS AND BRIDGES”

I. K ka:xknoii mape 1aHHBIX CJI0B BCIOMHHTE PYCCKOE CJIOBO C TeM K€ KOPHEM,

YTO M AHTJIHNCKOE:

Oo0paser: realize — moHMMATh, 0CO3HABATH (PEATH30BATH)

1. date back NaTUPOBaTh, OTHOCUTH K OINPENEICHHOMY BPEMEHU
1. gigantic 0OJIBIION, OTPOMHBIH
2. operate paboTath, AeUCTBOBATH, PYHKIIMOHUPOBATH
3. rock MPUPOJHBIA KAMEHb
4. progress NPOJBUKECHUE, PA3BUTHE, YCIIEXU; NPOIABUTATHCS
BIIEPE/I, JIe1aTh yCIEeXU
5. accelerate YCKOPSITh, YOBICTPSATD
6. form BUJI; COCTaBJIsATh, CTPOUTh, CO3/1aBaTh
7. construction CTPOUTEIBCTBO
8. economic SKOHOMHYCCKUU
9. constructional CTPOHTEIIHHBIN
10. alternative BBIOOP, BOBMOXKHOCTh; B3aMMOUCKIIFOUAIOIIN I
11. aspect BHUJ, IOAX0J, CTOpOHA
12. tunnel MPOKJIa/IbIBaTh TYHHEb
13. military BOCHHBIN
14. block rei0a, CTPOUTENBHBIN OJIOK, KBapTajd TOpOJa;
15. perfect nperpaxaarb, IpenITCTBOBATh
COBEPIIIECHHBIN, 3aKOHYEHHBIM;  3aBepIIaTh,
16. condition BBITIOJTHSATH
17. technique yCIOBHUE
TEXHUKA, TEXHOJIOTUS , TEXHUYECKOE OCHAILIEHUE
I1. TlonGepure pycckne SKBUBAIEHTHI K CIIEAYIONIMM AHTIMICKAM BBHIPAKEHUS:
1. air compressor 1. AKCNEPUMEHTAIbHBIN TOHHEIb
1. rock drill 1. n1o6aBHUTH ApyC (HACTHIT) MOCTa
2. compressed air drills 2. OypuJIbHas MaIlliHA
3. gun powder 3. mojoca yIUu4HOTO ABHKEHUS
4. form of construction 4, TPEHATCTBHE IS CYJI0B
5. make decision 5. 9UCJI0 (KOJMYECTBO) JOPOT
6. both ... and.. 6. ScTakaabl ¥ TOHHEIU
7. traffic requirement 7. CKOpPOCTbH 3aBEPILICHHS
8. road system 8. KaK ... TaK H ...
9. flyovers and underpasses 9. IO OTHOIICHMIO K
10. underground railway network  10. mopox
11.the bed of the river 11. BO3AYIIHBIN KOMIIPECCOP
12.speed of completion 12. THEBMATHYECKOE CBEPJIO
13. traffic capacity 13. IPUHUMATDH PEUICHUE
14. obstruction of shipping 14. OTpaHUYCHHE JIBUKCHUS
15.to add a deck 15. TOpOXKHAas CETh
16. traffic lane 16. THO PEKH
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17. pilot tunnel 17. ceTh MOJA3EMHBIX KEJIE3HBIX TOPOT
18. number of highways 18. hopMa KOHCTPYKITUH
19. with regard to MPOITyCKHas CIIOCOOHOCTH

I1l. HazoBure CJioBa, 0T KOTOPbLIX Oﬁpa30BaH])I cieayronmue nmpom3sBoJHbIC
CJIOBa U II€EPEBEANTEC UX:

Excessively, environmental, assurance, strictly, attractive, explosion,
obviously, tightly, obstruction, immensely, insistent, firmly, immersion,
initially, diversion, predictor.

V. BoiOepuTe COOTBETCTBY I NepPeBO CACAYIOIINX AHTJIMHCKUX CJIO0B:

1. assurance — yBepeHHOCTb; YBEPSTh; YBEPCHHBIH
2. attraction - mpUTATHBATH; MPUTSHKEHUE; IPUTATATEITHHBINA
3. excessive - H30BITOYHO, N30BITOYHOCTD, H30BITOYHOCTD
4. firmly - TBEPI0; TBEPAOCTD; TBEPBIiA
5. obstruction — npensTcTBOBaTh; MPEMATCTBYIONUIN; IPCIATCTBUE
6. obvious - oueBMIHO; OYEBUIHBIN; OYEBUIHOCTD
7. prediction - mpeackasbiBaTh; MpeaCcKa3aHue; MPeaCcKa3aTelb
8. tightly - MJIOTHOCTB; TIOTHO; YIUIOTHATH
References

1. Types of Tunnels. Pexxum moctyma: http://www.penetron.hu/Tunnels.pdf

3



2. Types of Bridges // Oracle ThinkQuest. Education Foundation [caiiT]. Pexxum
nocrtyma: http://library.thinkquest.org/J002223/types/types.html

3. Famous Bridges of the World // Department of Civil Engineering. University of
Portmouth. UK [caiit]. Pexxum moctyma:
http://www.civl.port.ac.uk/comp_prog/bridges1/

4. The World’s Longest Tunnels // Evironmental graffiti: the magazine created by
you [caiit]. Pexxum
nocryma:http://www.environmentalgraffiti.com/architecture/news-4-longest-
tunnels-youll-wantgothrough

5. The-Bridges of St. Petersburg // Hub Pages [caiit]. Pexxum nocryma:
http://hubpages.com/hub/The-Bridges-of-St-Petersburg

6. Tower Bridge, London. Pexxum nocrymna:
http://www.hartwell.demon.co.uk/tbpic.htm

7. The world’s longest road tunnel: Laerdal — Aurland // Bergen Guid [caiiT].
Pexxum moctyna: http://www.bergen-guide.com/538.htm/

Dictionary


http://www.bergen-guide.com/538.htm/

A
adit - BXxoJ1, MPOXO/I; MITOJBHS, TIOJ3EMHasl rajiepest
add(ition) - 1o6aBIATH
adjustable - perymupyemblii; mepeaBIKHOM
advance - mpoABUraThCs BIIEPE/, BIIEPEIH
access - MMeTh JOCTYTI
access shaft - Bxoj B mrosibHIO (11axTHas TpyOa)
accompanied - compoBOXKIAEMBIi; COMYTCTBYOIITHIA
accuracy - TOYHOCTb
ahead - Bnepeau
anticipate - mpexBHUIETh, MIPEAYIPEIKIATH
apart - oTaenpHO, BpO3b
apply - npuMeHsTH
appoint - Ha3Ha4aTh
appropriation - accurHoBaHue
assurance - rapaHTHs, CTpaxOBaHHUE
attachment - macanka
attractive - mpuBJeKaTeIbHBIH
avoid - m30erath

band - 3oma, 001acTh, mMosic

bar - 6ap (equHUIA TaBICHUS )

belong - mpunamiexats

bore - Oyputb, cBepiHUTH

bottom - HuXHsISI YacTh

breakthrough - otkpsiTHE, TPOPHIB

bridge deck - macTui mocta

bucket - xoBur sxcKkaBaTopa

burrow - mycras mopoa, OTBajIbl; PbITh, KOMIAThH
bustling - nrymHbIH, CyeTaMBBIN

careful - TimaTenpHBIHI

carry — HecTH, IEPEBO3UTH

carve - BbICEKaTh, BEIPE3aTh

chalk marl - menoBas rimHa, Mepreib

chamber - otcek, kamepa, OJIOCTh

choice - BeiOOp

communication cable - koMMyHUKaIIMOHHBIH KaOEIh
complete - 3akaHYNUBATH

complicate - cmoxHbIiH

concern - BHUMaHHe

conclusion - BeiBOA

congested - mepenoyHEHHBIH, TEpPEerpyKEeHHBIN
contractor - moapsayuK, DOAPsAHAS OpraHu3anus
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contraption - xutpoyMHoOe n300peTeHue, MPUCIIOCOOICHHE
consider — cuurarh, oJjaraTh
consolidation - ykpermnenue
CONVEYOr - TpaHCIOpTEp, KOHBEHEP
costly - moporocrosmuit
Cross-section - momepedHblit paspes; npoduib
CrOWN - BEpXHSS 4acTh
culvert - BomompomyckHast TpyOa, KyJIbBEpT
cut and cover - oTkpbITas pa3paboTka
cut material - oTOuTHII MaTepual
cutting - BeieMKa rpyHTa
D
dammed reservoir - 3arpykeHHbIi pe3epByap
damage - moBpexacHUE
dare - ocmenuBaThCA
deck - HacTu1, MOKPBITHE MOCTA
demand - TpeboBath
deploy - ucnons30BaTh, ynoTpedIsaTh
departure - oTkJIOHEHHKE; YXO/ (OT 33JaHHBIX TAPAMETPOB)
destruct - pa3pymarsb
device - mpucnocoOieHue, yCTPOHCTBO
dig - pBITh, KOMIATh, BHIKAIIBIBATD
dismantle - gemonTHpOBATH
disturb - 6ecriokonts, MemaTL
disruption - pa3psiB
divert - orBOAUTH
Division of Bridges - otnmen mocToB
Dolly - TpaHncnopTHas TenexKa
DOT - Hsio-Mopkckuii ienapTraMeHT ropojIcKoro TPaHCIopTa
drill - cBepauTh, OypuTh
drilling rig - cBepamIIbHOE YCTPOHCTBO; OypOBasi yCTaHOBKA
drift - caBur; cMemenue; OTKIOHEHHE

E
Earth Pressure Balance Machine - mpoxogueckast MamyHa ajisi KOMIICHCAIIMK JaB-
JICHUS TOPHBIX TTOPO/T
earthquake - zemnerpscenue
ease - ocjabaaTh, 00JIerYaTh, IETKOCTh
electricity cable - snexrpuueckuii kabenb
encounter - CTOJIKHYThCS (C TPYAHOCTSMH)
€normous - orpOMHBIN
exist - cymiecTBoBath
excessive -upe3MepHbIii
exclude - ynansatsb
explode - B3pbiBaTH
extend - yuIuHATE



extensive - oOMIMPHBIN, TPOMAaTHBIN

face - Hapy)kxHast TOBEPXHOCTh
failure - Heynaua, Heycmex
fairly - noBospHO, Becbma
fault - coBuT ropHo¥ MoOpoABI
field - mecTopoxaeHue
firm - TBepabIit
fit - mogxomauTh, COOTBETCTBOBATH
float - mmaBate, nepkaThes (MOIEPIKUBATH) HA TIOBEPXHOCTH BOIBI
fracture - pa3psIB, TpemniuHa, mepeaIom
freight - rpys
G
gush - TUTBCS OTOKOM, XJIBIHYTh
girder - 6anka, pepma (Mocta)
girder bridge - 6ano4HbIi MOCT
grouting - 3anMBKa IIEMEHTHBIM PACTBOPOM; IEMCHTAITUS
H
hard rock - ckanpHas mopoja
haul - TpancmopTupoBath, mepemMemaTh
heading - mrpek; ropHas BIpabOTKa; TYHHEb
I
Immerse - morpyxarb, OKYHaTh
inability - HeBO3MOXXHOCTh
Increase - yBemu4uBaTh
initial - nepBoHaYANBHBIH
Insist - HacTauBaTh
invent (invention) - u3o0Opetath (M300peTEHHME)
IN sUCCession - moaApsiI, OAWH 3a APYTUM
issue - mpobireMa; 3aaua

J
jack - mombeMHUK; JOMKpAT
jobsite - crpouTespHas MIOIMAIKA
join - coeIMHSATH, IPUCOETUHATHCS

K

KEEN -CUJIbHBIN
key element - 0ocoGeHHOCTH; OCHOBHOI 2JIEMEHT

L
lagoon - orcroitHMK
lane - momoca aBMIKEHMS
land - 3emus
latticed trusses - pemeryartas pepma
light - nerkuii



lining - oOmuBKa; 00IUIIOBKA
link - cBs3bIBaTH
load - Harpyska
loading - morpy3ska
lower - omyckath
M
maintenance - skcrutyaTarysi, TeX00CTy)KHBaHUE
manage - yaaBaThCs
miner - maxTep
MINOr - He3HAYMTEIIbHBIN
mountains - ropsl
movement - 1BUKeHHUE
MUcK - BBIHYTHIH TPYHT
muck car - BaroHeTka i TPaHCIIOPTUPOBKH BHIHYTOI'O IPYHTA

N
network - cetb (3KeIE3HOAOPOIKHAS)

obstacle - mpensrcTBue
obstruct - mpensTcTBOBAThH
obtain - moyry4arts

obvious - oueBHAHBIN, ICHBII
order - mpuka3bIBaTh

over -"ajm, 4yepes, CBepx
OVercome - mpeoj10JicBaTh

path - myts, nopora

parallel - mapamnesnbHbIH, napasienb
permeable - HerepMeTHYHBIH, IPOHHUIIAEMBIH
permafrost - Beunas Mep3ioTra

pile - cBas

pneumatic - BO3ayIIHBIN; THEBMATUIECKUN
point of view - Touka 3peHus

pressurized - mpeccoBaHHBIM

predict - mporHo3upoBath

Propose - mpezaararh

prospector - u3pIiCKaTeb, CTapaTeiib
prone - CKJIOHHBIN, IPEAPACIION0KEHHBIN
prove - noka3bIBaTh

provide - obecrnieurBaTh

pump bucket - mamkera

puncture-drilling - Toueunoe Oypenue
purposeless - becrene3nslit



quarry - KaMeHOJIOMHS, Kapbep

railroad - >xese3nas mopora

receiving trench - mpuemuas TpaHimes
reinstating - BoccraHOBIIEHHE

regular - paBHOMepHBIi

reduce - yMeHBIIIATh

remain - ocraBaThCs

remainder - ocratok

remote - oTgaJeHHbBIN

retractile bridge - oTkaTHbIi MOCT
requirement - tpeboBanue

r1g YCTPOUCTBO- 000PYI0BAHHE
rock-chewing - kaMHeIpOOMIBHBIN
rough - 4epHOBOIf; rpyOBIii; HEPOBHBIN
run 31 - OTPE30K IyTH

run - mpoCTHPaThCS

sample - o6pazen

satisfy - ynoBieTBOpATH

sealed - ymioTHEHHBIN, FepMETHYHBIN
seaward - BBIXOJSIIUN K MOPIO
self-taught - camoyuka

setting - okpyxeHHe

set up - co3maBarth

Sewerage - KaHajau3anus

SCrew - 3aBHHYHUBATh, 3aKPEIUIATH 00JITAMH
SCrew - BUHTOBAs JIMHUS (ILITHHAEIb )

shell shaped - umeromuit popmy pakoBUHBI
shield - muT (pu MPOXOAKE TYHHEIIS)
similar - moxoxui

Sink - ormyckatbcsi, TOHYTh

soft ground - msrkas mousa

soil - mouBa

sloping - HaKJIOHHBIMN, TOKATHIN

span - mpouner

spare parts - 3amacHbIE 4YacCTH

Spring - MCTOYHHMK, BECHA

stable - mocTosHHBIM

stiff clay - cpennermacTruHas riavHa
strict - cTporwuii

succeed ( success, successful) - ynaBaTbcs (ycrnex, yCrenHblii)
submit - npeacTaBIATh



suspension bridge - moaBecHOH, BUCSYHIT MOCT
swelling characteristics - xapakrepucTrka pa30yxaHus
swing bridge - pa3BoaHO#1 MOCT

T
Temporary - BpeMeHHBIN

TBM (tunnel boring machine) - npoxomyeckuii koMOaliH AJis TOPHU3OHTAILHOM
BBIPA0OTKH

thrust - oceBoe naBieHue

tight - mutoTHBIH, HEMpPOHUTIAEMBIH

toll - mrara 3a mpoes Mo MOCTy

torque - 3arsAruBaTh

torrent - moTok

track - »xenme3HOIOpOKHAS KOJIes

transport - TpancnopTupoBKa

trenchless method - GectpanieliHbIif MeTO

tricky - «xuTpoyMHBII»

tunnel-boring machine - TonHenenpoxoaUeckas MamuHa, KOMOAHH

tunnel shield - mpoxomueckuii T

turbulent - 6ypHBrit

thick(ness) - ToscThrit

Two Double Shield - TBM npoxomueckuit KOMOAH ¢ IBYMsI ITUTaMHU
twin-arched bridge - aByapo4HsbIif MOCT

twin - 1BO¥HOM, CIBOCHHBIN

U
unstable - weycToiiunBbIit
undertake (undertook) - mpeanpuHuMaTh
use - MNPUMCHATH, HCIIOJIb30BATh

V
vehicle - r060e TpaHCTIOPTHOE CPEICTBO MEPEABUKCHUS
Veneer - ImoH; KaMeHHas OOJIUI[OBKA CTEHEI
vertical lift bridge - BepTukabHO-TIOABEMHBIH MOCT
volume - o6bem

W
want - Hyxxzaa
wastewater - ctoyHbI€ BOJBI
water mill - Bogsgnas meapHUIA
weigh up - B3BemmMBaTh
worth - crosmui, 3acyKUBaIOMINUMA






