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Concrete

1)  IlpouuraiiTe 3arj1aBHe TEKCTa U PACCKaKUTE 0 YeM MOHIeT peyb.
2) 3anoMHHTE CJI0BA HEOOX0AMMBbIE JJIS PAa00THI HAl TEKCTOM;

¢concrete- OETOH ; OETOHUPOBATH

¢cement — HIEMEHT

¢Portland cement- mopTiaHAIIEeMEHT

¢crushed -apo0aEHBII; pazMenbUEHHBIH

¢cementitious- LEMEHTUPYIOLIUN

¢harden -3akanuBaTh; HEMEHTUPOBATh; TBEPAETh, HAOUPATh MPOYHOCTH (O
OceToHEe)

¢according- to coryiacHo

¢cementitious materials — Bsokymue

¢solidify- nenatb TBEPBIM ; 3aTBEp/IEBAThH

+fly ash -305bHas MBLTB, JIETy4ast 30J1a

¢slag cement - OECKIMHKEPHBIN IIJIAKOBBIN IIEMEHT

+fine aggregate - MEIKHI1 3aIIOJIHUTEITH

¢hydration —Tuapararus

#pebble - ranbka, OyIbIKHUK

¢architectural structure- apXuTeKTypHOE COOpPYKEHHE

¢ footing - onopa

¢ binding agent- cBsi3yroII€E BEIIECTBO

4 pavements -1) MOCTOBast; TOPOKHOE TOKPHITHE

+man-made material — MaTepuan co31aHHBIN pPyKaMH 4YeI0BeKa
emud - TNIMHKUCTBHIN pacTBOp; OYPOBOIl pacTBOP

#straw- coyoma

soundations- UICKyCCTBEHHOE OCHOBaHUE; (PYH/IAMEHT;
ewidespread - mupoko pacpocTpaHEHHBIHN

¢ quicklime - HeraméHas U3BeCTh

¢ widespread - mUpPOKO pacTpoCTpaHEHHBIN

4 roman aqueducts - akBelyK (MOCT € JJOTKOM, TPyOOIIPOBOJOM, 110 KOTOPOMY
BOJIa TEPEBOJUTCS Yepe3 OBPAru, YIIEIbsl, TOPOTH)
¢longevity- NOJITOBEYHOCTH

#to crack- Tpemarb

3) IlpounTaiiTe 1 nmepeBeaUTE TEKCT:

Concrete is a construction material composed of cement (commonly
Portland cement) as well as other cementitious materials such as fly ash and slag
cement, aggregate (generally a coarse aggregate such as gravel, limestone, or
granite, plus a fine aggregate such as sand), water, and chemical admixtures. The
word concrete comes from the Latin word "concretus", which means "hardened" or
"hard".
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Concrete solidifies and hardens after mixing with water and placement due
to a chemical process known as hydration. The water reacts with the cement,
which bonds the other components together, eventually creating a stone-like
material. Concrete is used to make pavements, architectural structures,
foundations, motorways/roads, bridges/overpasses, parking structures, brick/block
walls and footings for gates, fences and poles.

More concrete is used than any other man-made material in the world. As of
2006, about 7 cubic kilometres of concrete are made each year—more than one
cubic metre for every person on Earth. Concrete powers a $US 35-billion industry
which employs more than two million workers in the United States alone. More
than 55,000 miles (89,000 km) of highways in America are paved with this
material. The People's Republic of China currently consumes 40% of the world's
cement/concrete production.
Many ancient civilizations used forms of concrete using dried mud, straw, and
other materials.

During the Roman Empire, Roman concrete was made from quicklime,
pozzolanic ash/pozzolana, and an aggregate of pumice; it was very similar to
modern Portland cement concrete. The widespread use of concrete in many Roman
structures has ensured that many survive almost intact to the present day. The
Baths of Caracalla in Rome are just one example of the longevity of concrete,
which allowed the Romans to build this and similar structures across the Roman
Empire. Many Roman aqueducts have masonry cladding to a concrete core, a
technique they used in structures such as the Pantheon, Rome, the interior dome of
which is unclad concrete.

The secret of concrete was lost for 13 centuries until 1756, when the British
engineer John Smeaton pioneered the use of hydraulic lime in concrete, using
pebbles and powdered brick as aggregate. Portland cement was first used in
concrete in the early 1840s.

Recently, the use of recycled materials as concrete ingredients is gaining
popularity because of increasingly stringent environmental legislation. The most
conspicuous of these is fly ash, a by-product of coal-fired power plants. This has a
significant impact by reducing the amount of quarrying and landfill space required,
and, as it acts as a cement replacement, reduces the amount of cement required to
produce a solid concrete. As cement production creates massive quantities of
carbon dioxide, cement-replacement technology such as this will play an important
role in future attempts to cut carbon dioxide emissions.

Concrete additives have been used since Roman and Egyptian times, when it
was discovered that adding volcanic ash to the mix allowed it to set under water.
Similarly, the Romans knew that adding horse hair made concrete less liable to
crack while it hardened, and adding blood made it more frost-resistant. In modern
times, researchers have experimented with the addition of other materials to create
concrete with improved properties, such as higher strength or -electrical
conductivity.
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http://en.wikipedia.org/wiki/Mineral_hydration
http://en.wikipedia.org/wiki/Chemical_reaction

4) IIpounTaiiTe TEKCT U HAWIAMTE OTBETHI HA CJEAYIOLIHE BOMPOCHI:

What is the history of concrete?

What are the main components of concrete?
How was concrete maid by Romans?

When was the secret of concrete lost?

What kinds of materials are gaining popularity?
What did the Romans add for making concrete?
What have researchers experimented with?

5) IIpouTHTE TEKCT M CKAKUTE, COOTBETCTBYIOT JIM CJIeAyI0IIHe

YTBEP:KIEHUSA COAEPKAHNI0 TeKCTa?

Concrete is a construction material composed of timber.

The water reacts with the stone and ash.

The secret of concrete was lost for 13 centuries until 1756

Concrete is used to make furniture.

Recently, the use of recycled materials as concrete ingredients is gaining
popularity because of increasingly stringent environmental legislation.
Concrete additives have been used since Roman and Egyptian times, when it
was discovered that adding volcanic ash to the mix allowed it to set under
water.

The People's Republic of China currently makes 40% of the world's cement/
concrete production.

Many Roman aqueducts have masonry cladding to iron.

During the Roman Empire, Roman concrete was made from quicklime,
pozzolanic ash/pozzolana, and an aggregate of pumice.

6)CocraBbTe IJIAH TEKCTA.

7) IlpoyuTaiTe TEKCT elle U COCTABbTE BONMPOCHI .
8) CocrasbTe pedepar, NcoIb3Ys CieAYIONIHE BHIPAKEHUS:

The title of the text is ...

The text concerns the problem( information, data) ...

The main idea of the text is ...

I’d like to underline (stress) that ...

In conclusion I’d like to pay your attention to the fact that ...
Thus, we may include that ...

10) ITucbMeHHO MepeBeaANTE TEKCT €O caoBapem (30 MuH)
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Concrete composition

1) IIpounTaiiTe 3arjiaBue TEKCTA U PACCKAKUTE 0 YeM IOiJAeT peyb.

2) 3anoMHHUTeE CJ10BA HEOOXO0AUMBIE IJIsl PA00THI HAl TEKCTOM;

4 concrete composition - cocTaB OETOHHOW cMecH

¢ to depend on -3aBuceTh OT

4in general usage - 001IEYNIOTPEOUTETHHBIN

#plaster- mTykaTypka, TyKaTypHBIH pacTBOp (71 BHYTPEHHUX padoT)
4mortar- CTPOUTENBHBIA PACTBOP; U3BECTKOBBIN PACTBOP
¢portland limestone- mopTIaHACKUI N3BECTHSK
¢calcium- kanpuui

¢limestone - M3BECTHSIK

¢silicon- kpeMHUH; CUTULIANA

¢clay - riuHa

¢grinding - momoi

4a cement paste - EMEHTHOE TECTO

¢glue - BsOKyIUI MaTepual

¢aluminum- aTrOMUHUN

#sulfate- cynbdar

#bottom ash - nIak, 30JIbHBIH OCTATOK

¢slump- oroa3eHb

¢powder - TOPOIIOK

+crushed glass — cTexo60it

¢impure water - 3arpsi3HEHHAs BOJA

¢batching - no3upoanue

¢accelerator — ycCKOpUTEINb

#plasticizer - mnactudunupyromas 100aBka

¢ pigments - MUTMEHT, KPaCUTEIb

¢corrosion inhibitors - HHTHOUTOP KOPPO3UHU

+bonding agents - cKperuIsirolee BEIeCTBO; CKICHBAIOIIEE BEIIECTBO
¢pumping aid - mo1aya 3I€MEHTOB HACOCOM

¢ rapidly - OpicTpoO

¢ interlocking crystals- 6okupoBanue

eworkability - cmocoGHOCTH (MaTepuaia) moaBeprarbesi 00padboTKe
4curing process- MpoIecc 3aTBEPACBAHUS
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3) IlpouyuraiiTe U NepeBeAUTE TEKCT:

The mix design depends on the type of structure being built, how the
concrete will be mixed and delivered, and how it will be placed to form this
structure.

Cement.

Portland cement is the most common type of cement in general usage. It is a
basic ingredient of concrete, mortar, and plaster. English engineer Joseph Aspdin
patented Portland cement in 1824; it was named because of its similarity in colour
to Portland limestone, quarried from the English Isle of Portland and used
extensively in London architecture. It consists of a mixture of oxides of calcium,
silicon and aluminium. Portland cement and similar materials are made by heating
limestone (a source of calcium) with clay, and grinding this product (called
clinker) with a source of sulfate (most commonly gypsum).

Water.

Combining water with a cementitious material forms a cement paste by the
process of hydration. The cement paste glues the aggregate together, fills voids
within it, and allows it to flow more easily.

Less water in the cement paste will yield a stronger, more durable concrete; more
water will give an easier-flowing concrete with a higher slump.

Impure water used to make concrete can cause problems, when setting, or in
causing premature failure of the structure.

Hydration involves many different reactions, often occurring at the same time. As
the reactions proceed, the products of the cement hydration process gradually bond
together the individual sand and gravel particles, and other components of the
concrete, to form a solid mass.

Fine and coarse aggregates make up the bulk of a concrete mixture. Sand,
natural gravel and crushed stone are mainly used for this purpose. Recycled
aggregates (from construction, demolition and excavation waste) are increasingly
used as partial replacements of natural aggregates, while a number of
manufactured aggregates, including air-cooled blast furnace slag and bottom ash
are also permitted.

Decorative stones such as quartzite, small river stones or crushed glass are
sometimes added to the surface of concrete for a decorative "exposed aggregate"
finish, popular among landscape designers.
Chemical admixtures.
Chemical admixtures are materials in the form of powder or fluids that are

added to the concrete to give it certain characteristics not obtainable with plain
concrete mixes. In normal use, admixture dosages are less than 5% by mass of
cement, and are added to the concrete at the time of batching/mixing. The most
common types of admixtures are:

a. Accelerators speed up the hydration (hardening) of the concrete.

b. Retarders slow the hydration of concrete, and are used in large or difficult

pours where partial setting before the pour is complete is undesirable.
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c. Air-entertainers add and distribute tiny air bubbles in the concrete, which
will reduce damage during freeze-thaw cycles thereby increasing the
concrete's durability. However, entrained air is a trade-off with strength, as
each 1% of air may result in 5% decrease in compressive strength.

d. Plasticizers (water-reducing admixtures) increase the workability of plastic
or "fresh" concrete, allowing it be placed more easily, with less
consolidating  effort.  Superplasticizers  (high-range  water-reducing
admixtures) are a class of plasticizers which have fewer deleterious effects
when used to significantly increase workability. Alternatively, plasticizers
can be used to reduce the water content of a concrete (and have been called
water reducers due to this application) while maintaining workability. This
improves its strength and durability characteristics.

e. Pigments can be used to change the color of concrete, for aesthetics.

f. Corrosion inhibitors are used to minimize the corrosion of steel and steel
bars in concrete.

g. Bonding agents are used to create a bond between old and new concrete.

h. Pumping aids improve pumpability, thicken the paste, and reduce
dewatering — the tendency for the water to separate out of the paste.

Concrete Production

The processes used vary dramatically, from hand tools to heavy industry, but
result in the concrete being placed where it cures into a final form. When initially
mixed together, Portland cement and water rapidly form a gel, formed of tangled
chains of interlocking crystals. These continue to react over time, with the initially
fluid gel often aiding in placement by improving workability. As the concrete sets,
the chains of crystals join up, and form a rigid structure, gluing the aggregate
particles in place. During curing, more of the cement reacts with the residual water
(Hydration). This curing process develops physical and chemical properties.
Among other qualities, mechanical strength, low moisture permeability, and
chemical and volumetric stability.

3) IIpoyuTaiiTe cjieayOLU TEKCT U AaliTe HAa3BaHHe:

Fine and coarse aggregates make up the bulk of a concrete mixture. Sand,
natural gravel and crushed stone are mainly used for this purpose. Recycled
aggregates (from construction, demolition and excavation waste) are increasingly
used as partial replacements of natural aggregates, while a number of
manufactured aggregates, including air-cooled blast furnace slag and bottom ash
are also permitted.

Decorative stones such as quartzite, small river stones or crushed glass are
sometimes added to the surface of concrete for a decorative "exposed aggregate"
finish, popular among landscape designers.
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4) IIpouTHTe TEKCT M JAaliTe OTBETHI HA CJEAYIOLIUE BOIPOCHI:

What type of cement is the most common?

Who patented Portland cement?

What does the process of hydration mean?

What does impure water do?

What does the cement paste glue?

What reaction does Hydration involve?

How is concrete made?

Does the whole mixture set and harden when hydration takes place?
A solid mass is formed, right?

Do you know what is termed “aggregate”?

5) lIpouTHTE TEKCT M CKAKUTE, COOTBETCTBYIOT JIM CJIeAyI0IIHe

YTBEPKACHUSA COACPKAHUIO TEKCTA.

Portland cement is the most common type of cement in general usage.
Portland limestone used extensively in U.S.A. architecture?

Less water in the cement paste will yield a weaker concrete.

The products of the cement hydration process gradually decompose the
individual sand and gravel particles.

Chemical admixtures are materials in the form of powder or fluids that are
added to the concrete to give it certain characteristics not obtainable with
plain concrete mixes.

Accelerators minimize the hydration (hardening) of the concrete.
Pigments can be used to change the volume of concrete.

6) CocraBbTe IJIAH TEKCTA.

7) CocTaBbTe BONPOCHI, KOTOPbIE IOMOIJIU ObI BaM C/1eJ1aTh

nepeckas TeKcTa.

1. HOpTJ’IaHIH_ICMeHT B OCHOBHOM YHOTpe6J'I$IeTC$I JJIAA U3IrOTOBJICHHUA HAa3CMHBIX
Hn II0A3CMHBIX OCTOHHBIX M JKEIE300CTOHHBIX KOHCTPYKHI/Iﬁ.

8) IlepeBenure ciaeaywiue NpeaioKeHNs HA AHTJIMUCKUN A3bIK:

MIPUMEHSETCS B CTPOUTENBCTBE C INIyOOKOW IpeBHOCTH. 3. B KauecTBe BSHKYIIUX B
JPEBHOCTH MCHOJB30BAIM HU3BECTh, INIMHY, TMIC W achanbt. 4. Erop Yenues

BIIEPBBIE NMPUIOTOBWI LeMeHT B Hadane XIX B. 5. M3roroBineHue HEMEHTOB B

Aunrnuu u ['epManny HauaaO0Ch HA HECKOJIBKO JIET MO3XKE.

9) CocraBbre pedepar, HCIOJb3YS CJHAeAYIOIINE BHIPAKEHMSI:

1) The title of the text is ...
2) The text concerns the problem( information, data) ...
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3) The main idea of the text is ...

4) I"d like to underline (stress) that ...

5) In conclusion I’d like to pay your attention to the fact that ...
6) Thus, we may include that ...

11) IlucbMeHHO MepeBeaANTE TEKCT €O caoBapem (30 MuH)

Mixing Concrete

1) IlpounTaiiTe 3arj1aBue TEKCTA U PACCKAXKUTE O YeM MOIeT pedb.
2) 3anomMHuUTE CJIOBA, HEOOX0AMMBIE VISl PAa00THI HAJl TEKCTOM;

¢ thorough - TmaTenbHBIN, TeTaTLHBINA

¢ a production — BeIpaboTKa

¢ slump - BHE3amHOE MajieHue

¢ equipment -o00py0BaHUE

¢ to produce - BbIpabaThIBaTh

4 mixing - NepeMelInBaHNe, CMEILINBAHKE

¢ high-speed- BricOkOCKOpOCTHOM

¢ premixed paste mpeBapUTEILHO CMEIIAHHBINA IEMEHTHOE TECTO
¢ to blend cMemmBaTh; U3TOTOBJIATH CMECh; CMECh
¢ high-speed mixing- ckopoCTHOE CMEIIMBAHKE

¢ by means of - mocpeacTsoMm

¢ lightweight concrete

¢ in ordinary - MOCTOSTHHBIM

¢ a plasticizer- mnactTuduuupyromas r00aBka

¢ drastically pemmrensao

¢ in conventional -0OBIYHBIN, CTAHIAPTHBIN

¢ firmly- xpemnxo,

¢ to shrink- ymensbI1ars, cokpamars

¢ binder- cBszyroliee (BEIIeCcTBO)

3) IlpouuraiiTe U mepeBeaUTE TEKCT:

Thorough mixing is essential for the production of uniform, high quality
concrete. Therefore, equipment and methods should be capable of effectively
mixing concrete materials containing the largest specified aggregate to produce
uniform mixtures of the lowest slump practical for the work. Separate paste mixing
has shown that the mixing of cement and water into a paste before combining these
materials with aggregates can increase the compressive strength of the resulting
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concrete. The paste is generally mixed in a high-speed, shear-type mixer at a w/cm
(water to cement ratio) of 0.30 to 0.45 by mass. The premixed paste is then
blended with aggregates and any remaining batch water, and final mixing is
completed in conventional concrete mixing equipment. High-Energy Mixed
Concrete (HEM concrete) is produced by means of high-speed mixing of cement,
water and sand with net specific energy consumption at least 5 kilojoules per
kilogram of the mix. It is then added to a plasticizer admixture and mixed after that
with aggregates in conventional concrete mixer. This paste can be used itself or
foamed (expanded) for lightweight concrete. Sand effectively dissipates energy in
this mixing process. HEM concrete fast hardens in ordinary and low temperature
conditions, and possesses increased volume of gel, drastically reducing capillarity
in solid and porous materials. It is recommended for precast concrete in order to
reduce quantity of cement, as well as concrete roof and siding tiles, paving stones
and lightweight concrete block production.The ratio of cement to aggregate is
decisive for strength and fabrication costs of the concrete. With an excessive
portion of cement, concrete tends to shrink, which may entail the formation of
cracks; besides, the fabrication costs will unnecessarily be increased. If, on the
other hand, the portion of cement added is too small, not all particles of the
aggregate will be firmly cemented together. This results in a less dense concrete,
which will tend to give off sand. The ratio of cement to aggregate of 1:4 in parts by
volume indicates that four cartfuls of aggregate are to be added to each cartful of
cement. The ratio of cement to aggregate of 1:4 in parts by weight indicates that 4
kg of aggregate must be added per each kg of cement added to the mixture. The
ratio of cement to aggregate 300 kg of cement to one m® of concrete indicates that
300 kg of cement must be used for the fabrication of each cubic metre of hardened
concrete. The amount of water added influences not only the strength but also the
consistency (working stiffness) of the concrete. According to consistency, we
distinguish between stiff (no-slump or “dry” concrete), soft (plastic), and chuted
concrete. The smallest amount of binder is required for the fabrication of stiff
concrete. This type of concrete reaches a strength which is almost double the
strength of plastic concrete although the portion of cement added is equal in both
cases. Plastic and chuted types of concrete, which contain more water, are,
therefore, only used when their application is justified by special conditions, for
example concrete with close-meshed reinforcement.

The amount of cement in kg required per cubic metre of ready-made
concrete (non-reinforced concrete) is as follows:

Lean-mixed concrete 100 kg/ m’
Plain foundations 125 to 150 kg/ m’
Top concrete 150 to 180 kg/ m’
Highly stressed exposed concrete for faces 200 kg/ m’
Sub-concrete for roads 250 to 330 kg/ m’
Pavement concrete 300 to 350 kg/ m’
Floor topping concrete 500 kg/ m’

4) IIpouTHTe TEKCT M JAaiiTe OTBETHI HA CJIEAYIOLIHE BONPOCHI:
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* What does the mixing mean?

Thorough mixing is essential for the production of uniform, high quality
concrete, 1sn’t it?

What can increase the compressive strength of the resulting concrete?
How is HEM concrete produced?

Does sand or clay dissipate energy in the mixing process?

HEM concrete fast hardens in ordinary, doesn’t it?

What is recommended for precast concrete?

What types of concrete do you know?

5) IIpouTHTE TEKCT M CKAKUTE, COOTBETCTBYIOT JIH CJIeAYIOIIHE
YTBEPKACHUS COACPKAHUIO TeKcTa?

1) Plastic and chuted types of concrete, which contain more water, are, therefore,
only used when their application is justified by special conditions, for example
concrete with close-meshed reinforcement.

2) The ratio of cement to aggregate is decisive for strength and fabrication costs of
the concrete.

3) The premixed paste is then blended with aggregates and any remaining batch
water, and final mixing is completed in conventional concrete mixing equipment.
4) According to consistency, we distinguish between hard and weak cement.

5) The biggest amount of binder is required for the fabrication of stiff concrete.

6) IIpoyuTaiiTe TEKCT elle pa3 M COCTABbTE BONMPOCHI K MHTEPeCYIomIei
Bac MH(poOpMaLHH.

7) CocraBbTe IUIaH TEKCTA.

8) CocTraBbTe BONPOCHI, KOTOPHIE MOMOIJIM ObI BAM ClIeJIaTh IepecKas
TEKCTA.

9) CocTaBbTe pedepar, HCIOJIB3YS CAeAYOIINE BIPAKCHU:

The title of the text is ...

The text concerns the problem( information, data) ...

The main idea of the text is ...

I’d like to underline (stress) that ...

In conclusion I’d like to pay your attention to the fact that ...
Thus, we may include that ...

10) ITucbMeHHO MepeBeauTe TEKCT €O cjioBapeM (30 MuH)
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Workability

1) IIpounTaiiTe 3arjiaBue TEKCTA U PACCKAXKHUTE 0 YeM MOAeT peyb.

2) 3anoMHHUTE CJI0Ba, HE0OX0AUMBIE JIJI51 PA00THI HAl TEKCTOM;

¢ workability - crtocoOHOCTE (MaTepuaia) mojaBeprarbcsi 00padoTKe;
400pabaTbiBaeMOCTh; y100000pabaThIBAEMOCTh

4 concrete mix- CMecCh

¢ fresh concrete- cBexeynoxkeHHast 6eTOHHAs CMECh

4 water content- cozepKkaHue BOJbI

¢emodify- BUIOU3MEHATH, TPAaHCPOPMHUPOBATH

¢ chemical admixtures —xumMudeckue 100aBKu

4gravity - cuia TSKeCTU

¢ concrete workability - yno6oo0pabaTsiBaeMOCTh OETOHHON CMECH
#to observe- HaOIOIATH

¢ segregation- paccjioeHue

¢ batch -3amec; no3upoBka

¢ harsh — xécTkuii

4 cone - KOHYyC

¢ reasonable — ymepeHHbIH

¢ non-absorptive surface- HenmorsomawIas MOBEPXHOCTh
4to tamp- TpamOOBaTh

¢ consolidate - 3aTBepAeBaTh, TBEPAETD, YIIIOTHATHCS

¢ wet concrete- muacTuyHasi OETOHHAs CMECh

4 jobsite- cTpouTenbHas MIIOMIAIKA

¢ internal water — BOJONOATOTOBKA

3) IlpouuraiiTe U mepeBeaUTE TEKCT:

Workability is the ability of a fresh (plastic) concrete mix to fill the
form/mold properly with the desired work (vibration) and without reducing the

concrete's quality.

Workability depends on water content, aggregate (shape and size distribution),
cementitious content and age (level of hydration), and can be modified by adding
chemical admixtures. Raising the water content or adding chemical admixtures
will increase concrete workability. Excessive water will lead to increased bleeding
(surface water) and/or segregation of aggregates (when the cement and aggregates
start to separate), with the resulting concrete having reduced quality. The use of an
aggregate with an undesirable gradation can result in a very harsh mix design with
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a very low slump, which cannot be readily made more workable by addition of
reasonable amounts of water.

Workability can be measured by the Concrete Slump Test, a simplistic
measure of the plasticity of a fresh batch of concrete following the ASTM C 143 or
EN 12350-2 test standards. Slump is normally measured by filling an "Abrams
cone" with a sample from a fresh batch of concrete. The cone is placed with the
wide end down onto a level, non-absorptive surface. It is then filled in three layers
of equal volume, with each layer being tamped with a steel rod in order to
consolidate the layer. When the cone is carefully lifted off, the enclosed material
will slump a certain amount due to gravity. A relatively dry sample will slump
very little, having a slump value of one or two inches (25 or 50 mm). A relatively
wet concrete sample may slump as much as six or seven inches (150 to 175 mm).
Slump can be increased by adding chemical admixtures such as mid-range or high-
range water reducing agents (super-plasticizers) without changing the
water/cement ratio. It is bad practice to add excessive water upon delivery to the
jobsite; however in a properly designed mixture it is important to reasonably
achieve the specified slump prior to placement as design factors such as air
content, internal water for hydration/strength gain, etc. are dependent on placement
at design slump values. High-flow concrete, like self-consolidating concrete, is
tested by other flow-measuring methods. One of these methods includes placing
the cone on the narrow end and observing how the mix flows through the cone
while it is gradually lifted.

4) IIpouTHTe TEKCT U JaliTe 0TBETHI HA CJEAYIIIHE BONPOCHI:

1) What does “workability” mean?

2) What does workability depend on?

3) Will raising sand or adding chemical admixtures increase concrete workability?
4) Excessive water will lead to increased bleeding (surface water) and/or
segregation of aggregates, will not it?

5) CocraBbTe IVIAH TEKCTA.

6) IIpounTaiiTe TeKCT U JaliTe eMy Ha3BaHHeE:

Concrete is the most common building material for modern construction
practice, It consists of cement used as binding agent and aggregate for example
crushed stone and sand. These components are mixed with water. The cement is
hardening and thus making the particles of the aggregate adhere close to each
other. Fixed limiting means, in most cases formwork are used to shape the building
unit according to plan. The concrete is filled into the formwork immediately after
mixing and is then compacted. The form work can be removed as soon as the
concrete has become hard enough. Concrete is suitable for various applications in
building because different properties can be imparted to it by an appropriate
selection and composition of the basic materials and by using special admixtures
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and methods of fabrication. The properties of building material which are most
important to construction practice are: compressive strength; bending and buckling
strength; resistance wear the effects of water weathering and the like; resistance to
the attack of small animals; thermal insulation capacity; and volume stability.

7) 3aMeHHTE CJI0BA B CKOOKAX AaHIJIMICKMMH SKBUBAJIEHTAMM:

(CnocoOHOCTh (MaTepuana) nojaseprarbcsi o0pabortke )can be measured by
the Concrete Slump Test, a simplistic measure of the plasticity of a fresh batch of
concrete following the ASTM C 143 or EN 12350-2 (ucnbiTarenbHble HOPMBI).
(Ocanka xonyca) is normally measured by filling an "Abrams cone" with a
obpaser from a fresh (3amec; nosupoBka) of concrete. The cone is placed with the
wide end down onto a level, (Hemormonraromiast) surface. It is then filled in three
(cnos) of equal volume, with each layer being tamped with a steel rod in order to
consolidate the layer. When the cone is carefully (momuumator), the enclosed
material will slump a certain amount due to gravity. (CpaBHutensHo) dry sample
will slump very little, having a slump value of one or two inches (25 or 50 mm).

8) CocTaBbTe BONPOCHI, KOTOPbIE MOMOIJIM Obl BaM C/eJaTh IepecKas
TeKCTa.

9) CocraBbTe pedepat, HCOJb3YH CIeAYIONHE BHIPAKEHUA:

1) The title of the text is ...

2) The text concerns the problem (information, data) ...

3) The main idea of the text is ...

4) I"d like to underline (stress) that ...

5) In conclusion I’d like to pay your attention to the fact that ...
6) Thus, we may include that ...

10) IlucbMeHHO NepeBeaANTE TEKCT €O caoBapeM (30 MuH)

Concrete Cracking

1) 3anomHuuTE C10Ba, HEOOXOAUMBIE AJIs1 PA00THI HA/I TEKCTOM

¢ cracking - TpeumHoOOpa3oBaHue, OOpa30BaHUE TPEIIMH, PACTPECKHUBAHMUE,
pacIierieHue

4 extent - cTeNeHb, MEpPa

¢ arched bridge — apounsIii MocT
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¢ volume — 00bEM
¢ the cracked area - TpecHyBIIas WIOMIAAb
¢ compressive loads - craBiauBarole Harpy3Ku
¢ slender - cTpoOitHBINA, TOHKUN
¢ shrinkage - ycanka; ycynika; cxxumaHue
¢ stress - (MeXaHMUYeCKOe) HapsHKeHHE; HAPsHKEHHOE COCTOSIHUE
¢ due to- u3-3a, Mo npuynHe
4 various means — pa3JInyHbIe CPEJICTBA
¢ fine - METKO3epHUCTHIN
¢ water tanks — nmuctepHa, 6accein
¢ highway — mocce, aBromarucTpainb
4 saw-cuts - IPOINIT, PaCIUI
¢ autogenous shrinkage- aBroreHHas ycajaka
¢ shrinkage cracking - TpenmHooOpa3oBaHue OT yCaaKu
¢ thermal effect — TerioBo# a3 ekt
¢ restraint — cKaTHe, CTATUBAHHUC
¢ dry shrinkage — ycajka ripu BeICbIXaHUU
¢ reinforcement - apMupoBaHUe
¢ spacing of reinforcement — pa3MeleHre apMaTyphl
¢ induced bending — BeIHYX)IeHHOE, (POPCUPOBaHHOE CTHOAaHNE, UCKPUBIICHUE
¢ magnitude — 3Hauenue (udpoBoe), BeIUINHA
¢ the coefficient of thermal expansion — ko3 uIEEHT TEMIOBOTO (TEPMHUECKOTO)
pacIIpeHus
¢ thermal conductivity — yaenbHas TEIUIONPOBOAHOCTb
¢ fireproofing - oruecToiikuii cocras
¢ loss - moteps
¢ decomposition - paciierieHue
¢ yield - BeipaboTKa; MPOU3BOIUTH
yield of concrete — BbIxo1 6eToHa
4 calcite — KaJIBIIUT, U3BECTKOBBIN IIIITIAT
4 expose — Mo/IBepraTh ACHUCTBUIO
¢ approximately — npuOIU3UTENTHHO
¢ liquid - xuaKOCTH
4 come into contact — MPUITH B CONMPUKOCHOBEHUE

2) IIpouTHTe U NEpeBeIUTEe TEKCT

All concrete structures will crack to some extent. One of the early designers
of reinforced concrete, Robert Maillart, employed reinforced concrete in a number
of arched bridges. His first bridge was simple, using a large volume of concrete.
He then realized that much of the concrete was very cracked, and could not be a
part of the structure under compressive loads, yet the structure clearly worked. His
later designs simply removed the cracked areas, leaving slender, beautiful concrete
arches.
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Concrete cracks due to tensile stress induced by shrinkage or stresses
occurring during setting or use. Various means are used to overcome this. Fiber
reinforced concrete uses fine fibers distributed throughout the mix or larger metal
or other reinforcement elements to limit the size and extent of cracks. In many
large structures joints or concealed saw-cuts are placed in the concrete as it sets to
make the inevitable cracks occur where they can be managed and out of sight.
Water tanks and highways are examples of structures requiring crack control.

Shrinkage cracks occur when concrete members undergo restrained
volumetric changes (shrinkage) as a result of either drying, autogenous shrinkage
or thermal effects. Restraint is provided either externally (i.e. supports, walls, and
other boundary conditions) or internally (differential drying shrinkage,
reinforcement). Once the tensile strength of the concrete is exceeded, a crack will
develop. The number and width of shrinkage cracks that develop are influenced by
the amount of shrinkage that occurs, the amount of restraint present and the
amount and spacing of reinforcement provided.

Plastic-shrinkage cracks are immediately apparent, visible within 0 to 2 days
of placement, while drying-shrinkage cracks develop over time.

Tension cracking.

Concrete members may be put into tension by applied loads. This is most
common in concrete beams where a transversely applied load will put one surface
into compression and the opposite surface into tension due to induced bending.
The portion of the beam that is in tension may crack. The size and length of cracks
is dependent on the magnitude of the bending moment and the design of the
reinforcing in the beam at the point under consideration. Reinforced concrete
beams are designed to crack in tension rather than in compression. This is achieved
by providing reinforcing steel which yields before failure of the concrete in
compression occurs and allowing remediation, repair, or if necessary, evacuation
of an unsafe area.

Physical properties.

The coefficient of thermal expansion of Portland cement concrete is
0.000008 to 0.000012 (per degree Celsius) (8-12 1/MK). The density varies, but is
around 150 pounds per cubic foot (2400 kg/m?).

Due to its low thermal conductivity, a layer of concrete is frequently used
for fireproofing of steel structures. However, concrete itself may be damaged by
fire.

Up to about 300 °C, the concrete undergoes normal thermal expansion.
Above that temperature, shrinkage occurs due to water loss; however, the
aggregate continues expanding, which causes internal stresses. Up to about 500 °C,
the major structural changes are carbonation and coarsening of pores. At 573 °C,
quartz undergoes rapid expansion due to Phase transition, and at 900 °C calcite
starts shrinking due to decomposition. At 450-550 °C the cement hydrate
decomposes, yielding calcium oxide. Calcium carbonate decomposes at about
600°C. Rehydration of the calcium oxide on cooling of the structure causes
expansion, which can cause damage to material which withstood fire without
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falling apart. Concrete in buildings that experienced a fire and were left standing
for several years shows extensive degree of carbonation.

Concrete exposed to up to 100 °C is normally considered as healthy. The
parts of a concrete structure that is exposed to temperatures above approximately
300 °C (dependent of water/cement ratio) will most likely get a pink color. Over
approximately 600 °C the concrete will turn light grey, and over approximately
1000 °C it turns yellow-brown. One rule of thumb is to consider all pink colored
concrete as damaged, and to be removed.

Fire will expose the concrete to gases and liquids that can be harmful to the
concrete, among other salts and acids that occur when gasses produced by fire
come into contact with water.

3) IIpouTHTe TEKCT M HAWAUTE OTBETHI HA CJIeAYIOIHEe BONPOCHI:

Will all concrete structures crack to some extent?
Who employed reinforced concrete in a number of arched bridges?

Why are various means used?

What does fiber reinforced concrete use to limit the size and extent of cracks?
When do shrinkage cracks occur?

What may be put into tension by applied loads?

Does shrinkage causes tensile stresses in the concrete?

When does the concrete turn light grey?

4) IIpouTuTe TEKCT M  CKAaXKHUTE, COOTBETCTBYKWT JIM CleAyIOlIue
YTBEP:KICHUS COAEePKAHNIO TEKCTA:

1) Regular concrete uses fine fibers distributed throughout the mix or larger metal
or other reinforcement elements to limit the size and extent of cracks.

2) Restraint is provided either externally (i.e. supports, walls, and other boundary
conditions) or internally (differential drying shrinkage, reinforcement).

3) The number and width of shrinkage cracks that develop are influenced by the
amount of shrinkage that occurs, the amount of restraint present and the amount
and spacing of reinforcement provided.

4) The size and length of cracks is not dependent on the magnitude of the bending
moment and the design of the reinforcing in the beam at the point under
consideration.

5) The coefficient of thermal expansion of Portland cement concrete is 0.0000012
to 0.000023 (per degree Celsius).

6) Concrete exposed to up to 100 °C is normally considered as healthy.
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7) The parts of a concrete structure that is exposed to temperatures above
approximately 500 °C (dependent of water/cement ratio) will most likely get a pink
color.

5) IIpouTHTe NAHHBIA OTPBLIBOK, Pa3JeJiUTe ero Ha a03aubl U HA30BUTE
KaKIbIH U3 HUX

Concrete cracks due to tensile stress induced by shrinkage or stresses
occurring during setting or use. Various means are used to overcome this. Fiber
reinforced concrete uses fine fibers distributed throughout the mix or larger metal
or other reinforcement elements to limit the size and extent of cracks. In many
large structures joints or concealed saw-cuts are placed in the concrete as it sets to
make the inevitable cracks occur where they can be managed and out of sight.
Water tanks and highways are examples of structures requiring crack control.
Shrinkage cracks occur when concrete members undergo restrained volumetric
changes (shrinkage) as a result of either drying, autogenous shrinkage or thermal
effects. Restraint is provided either externally (i.e. supports, walls, and other
boundary conditions) or internally (differential drying shrinkage, reinforcement).
Once the tensile strength of the concrete is exceeded, a crack will develop. The
number and width of shrinkage cracks that develop are influenced by the amount
of shrinkage that occurs, the amount of restraint present and the amount and
spacing of reinforcement provided. Plastic-shrinkage cracks are immediately
apparent, visible within 0 to 2 days of placement, while drying-shrinkage cracks
develop over time.

6) 3anmoJiHMTE NMPOINYCKHM IKBUBAJIEHTAMHU HA AHIIMHCKOM SI3bIKE

(Cocrapnsronue 6eroHa) may be put into tension by applied loads. This is
most common in (6eTonHsie O6anku) where a transversely applied load will put one
surface into (cxxarue) and the opposite surface into tension due to induced bending.
The portion of the beam that is in tension may (TpecHyTb). The size and length of
cracks is dependent on the magnitude of the (momenT n3ru6a) and the design of the
reinforcing in the beam at the point under consideration. (JKenesoOeToHHbIe
6ankn) are designed to crack in tension rather than in compression.

7) IlucbmeHHO nepeBeauTe CaeAyrOIU OTPbIBOK(30 MUHYT):

Physical properties of concrete.

The coefficient of thermal expansion of Portland cement concrete is
0.000008 to 0.000012 (per degree Celsius) (8-12 1/MK). The density varies, but is
around 150 pounds per cubic foot (2400 kg/m?).

Due to its low thermal conductivity, a layer of concrete is frequently used
for fireproofing of steel structures. However, concrete itself may be damaged by
fire.
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Up to about 300 °C, the concrete undergoes normal thermal expansion.
Above that temperature, shrinkage occurs due to water loss; however, the
aggregate continues expanding, which causes internal stresses. Up to about 500 °C,
the major structural changes are carbonation and coarsening of pores. At 573 °C,
quartz undergoes rapid expansion due to Phase transition, and at 900 °C calcite
starts shrinking due to decomposition. At 450-550 °C the cement hydrate
decomposes, yielding calcium oxide. Calcium carbonate decomposes at about
600°C. Rehydration of the calcium oxide on cooling of the structure causes
expansion, which can cause damage to material which withstood fire without
falling apart. Concrete in buildings that experienced a fire and were left standing
for several years shows extensive degree of carbonation.

Concrete exposed to up to 100 °C is normally considered as healthy. The
parts of a concrete structure that is exposed to temperatures above approximately
300 °C (dependent of water/cement ratio) will most likely get a pink color. Over
approximately 600 °C the concrete will turn light grey, and over approximately
1000 °C it turns yellow-brown. One rule of thumb is to consider all pink colored
concrete as damaged, and to be removed.

Fire will expose the concrete to gases and liquids that can be harmful to the
concrete, among other salts and acids that occur when gasses produced by fire
come into contact with water.

8) IIpourure Tekcr emwé pa3 u chopmyaupyiiTe OCHOBHYH MbIC/Ib
KaXK10ro ad3ana

9) CocraBbTe IVIAH TEKCTA

10) BocipousBeauTe TEKCT MO IJIAHY

Types of concrete

1) 3anomHuTE CJI0BA, HEOOXOAMMBIE JISI Pa00THI HAJl TEKCTOM:

4 term - TepMUH

4 purpose - LIeJb

¢ pre-mixed concrete — mpeABapUTEILHO NIEPEMEIIAHHBIA OETOH
¢ batch — 3amec 6eTrona

4 mortar — CTpPOUTENBHBINA PACTBOP

¢ twigs - BETOUYKHU

¢ high-strength concrete — BEICOKOTIPOYHBIN OETOH

¢ compressive strength - mpoyHOCTH Ha CxKaTHE

¢ workable - perTaGebHBIMI

4 ratio — COOTHOLIEHUE, IPONOPLIHUS
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¢ mixture - cMech

¢ at a void — noJ1 Bakyymom

¢ high-performance concrete — ©0eToH ¢ XOpoWIMMU PpaOOUYUMHU
XapaKTepUCTUKAMU

¢ limit — orpannyuBaTh; Mpeaei, rpaHula

¢ placement - pa3mereHue

¢ long-term - JONTOCPOUHBIN, NTUTEIHHBIN

¢ permeability - mpoHuIIaeMocTh

¢ toughness — BA3KOCTh, MPOYHOCTH

4 severe - CypOBBIi

¢ fluidity — Texky4ecTb, )KHJIKOE COCTOSIHHUE

4 to compact - yINIOTHSTh

¢ labor costs — omata Tpyaa

¢ wear and tear — U3HOC, aMOPTHU3ALIHS

¢ seepage — QuibTparus, IpocauruBaHUe

¢ tunneling — npoxoaka TyHHes

¢ formwork - onanyOka

¢ dry-mix — cyxas cmech

¢ shotcrete — Topkpert - 6eTOH

4 nozzle — BBIITYCKHOE OTBEPCTUE

¢ hose — pykas, TpyOa, IIaHT

¢ accelerators — kaTaan3aTop, yCKOPUTEIb

¢ pervious concrete — MpOHUIIAeMbIi 0€TOH

¢ fine aggregate (fines) — MenKuii 3aMOTHUTEND

4 paste — mmacrta, 3amMaska

¢ cellular concrete — stuencToiil 6€TOH

¢ bituminous materials — OUTYMHbIE MaTepHUAIIBI

¢ binder — cBs3yrOI1IEE BEIIECTBO, CTPOUTEILHBIN PACTBOP

¢ lime — u3BecTh

2) IIpoyTHuTe U NEpeBeaUTE TEKCT

Various types of concrete have been developed for specialist application and
have become known by these names.

Regular concrete is the lay term describing concrete that is produced by
following the mixing instructions that are commonly published on packets of
cement, typically using sand or other common material as the aggregate, and often
mixed in improvised containers. This concrete can be produced to yield a varying
strength from about 10 MPa (1450 psi) to about 40 MPa (5800 psi), depending on
the purpose, ranging from blinding to structural concrete respectively. Many types
of pre-mixed concrete are available which include powdered cement mixed with an
aggregate, needing only water.

Typically, a batch of concrete can be made by using 1 part Portland cement,
2 parts dry sand, 3 parts dry stone, 1/2 part water. The parts are in terms of weight

23


http://en.wikipedia.org/wiki/Lime_(mineral)
http://en.wikipedia.org/wiki/Bitumen
http://en.wikipedia.org/wiki/Permeable_paving
http://en.wikipedia.org/wiki/Accelerator_(chemistry)
http://en.wikipedia.org/wiki/Formwork
http://en.wikipedia.org/wiki/Tunneling
http://en.wikipedia.org/wiki/Wear_and_tear

— not volume. For example, 1-cubic-foot (0.028 m®) of concrete would be made
using 22 1b (10.0 kg) cement, 10 Ib (4.5 kg) water, 41 1b (19 kg) dry sand, 70 1b
(32 kg) dry stone (1/2" to 3/4" stone). This would make 1-cubic-foot (0.028 m?) of
concrete and would weigh about 143 1b (65 kg). The sand should be mortar or
brick sand (washed and filtered if possible) and the stone should be washed if
possible. Organic materials (leaves, twigs, etc) should be removed from the sand
and stone to ensure the highest strength.

High-strength concrete

High-strength concrete has a compressive strength generally greater than
6,000 pounds per square inch (40 MPa = 5800 psi). High-strength concrete is made
by lowering the water-cement (W/C) ratio to 0.35 or lower. Often silica fume is
added to prevent the formation of free calcium hydroxide crystals in the cement
matrix, which might reduce the strength at the cement-aggregate bond.

Low W/C ratios and the use of silica fume make concrete mixes
significantly less workable, which is particularly likely to be a problem in high-
strength concrete applications where dense rebar cages are likely to be used. To
compensate for the reduced workability, superplasticizers are commonly added to
high-strength mixtures. Aggregate must be selected carefully for high-strength
mixes, as weaker aggregates may not be strong enough to resist the loads imposed
on the concrete and cause failure to start in the aggregate rather than in the matrix
or at a void, as normally occurs in regular concrete. In some applications of high-
strength concrete the design criterion is the elastic modulus rather than the ultimate
compressive strength.

High-performance concrete

High-performance concrete (HPC) is a relatively new term used to describe
concrete that conforms to a set of standards above those of the most common
applications, but not limited to strength. While all high-strength concrete is also
high-performance, not all high-performance concrete is high-strength. Some
examples of such standards currently used in relation to HPC are:

« Ease of placement

« Compaction without segregation
« Early age strength

« Long-term mechanical properties
« Permeability

« Density

+ Heat of hydration

« Toughness

« Volume stability

« Long life in severe environments

Self-consolidating concretes

During the 1980s a number of countries including Japan, Sweden and France
developed concretes that are self-compacting, known as self-consolidating concrete
in the United States. This self-consolidating concrete (SCCs) is characterized by:
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e extreme fluidity as measured by flow, typically between 650-750 mm on a
flow table, rather than slump(height)

* no need for vibrators to compact the concrete

* placement being easier.

* no bleed water, or aggregate segregation

SCC can save up to 50% in labor costs due to 80% faster pouring and
reduced wear and tear on formwork.

As of 2005, self-consolidating concretes account for 10-15% of concrete
sales in some European countries. In the US precast concrete industry, SCC
represents over 75% of concrete production. 38 departments of transportation in
the US accept the use of SCC for road and bridge projects.

This emerging technology is made possible by the use of polycarboxylates
plasticizer instead of older naphthalene based polymers, and viscosity modifiers to
address aggregate segregation.

Shotcrete

Shotcrete (also known by the trade name Gunite) uses compressed air to
shoot concrete onto (or into) a frame or structure. Shotcrete is frequently used
against vertical soil or rock surfaces, as it eliminates the need for formwork. It is
sometimes used for rock support, especially in tunneling. Shotcrete is also used for
applications where seepage is an issue to limit the amount of water entering a
construction site due to a high water table or other sub-terranian sources. This type
of concrete is often used as a quick fix for weathering for loose soil types in
construction zones.

There are two application methods for shotcrete.

e dry-mix — the dry mixture of cement and aggregates is filled into the
machine and conveyed with compressed air through the hoses. The water
needed for the hydration is added at the nozzle.

* wet-mix — the mixes are prepared with all necessary water for hydration.
The mixes are pumped through the hoses. At the nozzle compressed air is
added for spraying.

For both methods additives such as accelerators and fiber reinforcement may be
used.

Pervious concrete.

Pervious concrete contains a network of holes or voids, to allow air or water
to move through the concrete. It is formed by leaving out some or all of the fine
aggregate (fines), the remaining large aggregate then is bound by a relatively small
amount of cement paste. When set, typically between 15 and 25% of the concrete
volume are voids, allowing water to drain at around 5 gal/ft?/ min or 200 L/m?*/ min)
through the concrete.

Pervious concrete allows water to drain naturally through roadway or other
structures, reducing the amount of artificial drainage needed, and allowing the
water to naturally replenish groundwater. It can significantly reduce noise, by
allowing air squeezed between vehicle tires and the roadway to escape.

Cellular concrete.
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Aerated concrete produced by the addition of an air entraining agent to the
concrete (or a lightweight aggregate like expanded clay pellets or cork granules
and vermiculite) is sometimes called Cellular concrete.

Roller-compacted concrete.

Roller-compacted concrete, sometimes called rollcrete, is a low-cement-
content stiff concrete placed using techniques borrowed from earthmoving and
paving work. The concrete is placed on the surface to be covered, and is
compacted in place using large heavy rollers typically used in earthwork. The
concrete mix achieves a high density and cures over time into a strong monolithic
block. Roller-compacted concrete is typically used for concrete pavement, but has
also been used to build concrete dams, as the low cement content causes less heat
to be generated while curing than typical for conventionally placed massive
concrete pours.

Glass concrete

The use of recycled glass as aggregate in concrete has become popular in
modern times, with large scale research being carried out at Columbia University
in New York. This greatly enhances the aesthetic appeal of the concrete. Recent
research findings have shown that concrete made with recycled glass aggregates
have shown better long term strength and better thermal insulation due to its better
thermal properties of the glass aggregates.

Asphalt concrete

Strictly speaking, asphalt is a form of concrete as well, with bituminous
materials replacing cement as the binder.

Rapid strength concrete

This type of concrete is able to develop high resistance within few hours
after being manufactured. This feature has advantages such as removing the
formwork early and to move forward in the building process at record time, repair
road surfaces that become fully operational in just a few hours.

Rubberized concrete

While "rubberized asphalt concrete" is common, rubberized Portland cement
concrete ("rubberized PCC") is still undergoing experimental tests, as of 2007.

Polymer concrete

Polymer concrete is concrete which uses polymers to bind the aggregate.
Polymer concrete can gain a lot of strength in a short amount of time. For example,
a polymer mix may reach 5000 psi in only four hours. Polymer concrete is
generally more expensive than conventional concretes.

Geopolymer or green concrete

Geopolymer concrete is a greener alternative to ordinary Portland cement
made from inorganic aluminosilicate (Al-Si) polymer compounds that can utilise
100% recycled industrial waste (e.g. fly ash and slag) as the manufacturing inputs
resulting in up to 80% lower carbon dioxide emissions. Greater chemical and
thermal resistance, and better mechanical properties, are said to be achieved by the
manufacturer at both atmospheric and extreme conditions.

Similar concretes have not only been used in Ancient Rome (see Roman
concrete) as mentioned but also in the former Soviet Union in the 1950s and
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1960s. Buildings in the Ukraine are still standing after 45 years so that this kind of
formulation has a sound track record.

Limecrete

Limecrete or lime concrete is concrete where cement is replaced by lime.

3) IIpouTHTe TEKCT M HAUTE OTBETHI HA CJIEAYIOIHEe BOMPOCHI:

What types of concrete have been developed for specialist application?
What does the term “Regular concrete” mean?

What is the strength of Regular concrete?

How can a batch of concrete be made?

What does the term “High-strength concrete” mean?

What does the term “High-performance concrete” mean?

What is the self-consolidating concrete (SCCs) is characterized by?
Where does shotcrete use?

4) CocTaBbTe BONPOCHI K BbI/IEJICHHBIM CJIOBAM

Pervious concrete contains a network of holes or voids, to allow air or
water to move through the concrete. It is formed by leaving out some or all of the
fine aggregate (fines), the remaining large aggregate then is bound by a relatively
small amount of cement paste. When set, typically between 15 and 25% of the
concrete volume are voids, allowing water to drain at around 5 gal/ft* min or 200
L/m?/min) through the concrete.

Pervious concrete allows water to drain naturally through roadway or other
structures, reducing the amount of artificial drainage needed, and allowing the
water to naturally replenish groundwater. It can significantly reduce noise, by
allowing air squeezed between vehicle tires and the roadway to escape.

5) IlucbMeHHO nepeBeanTe CJIeYIIHe MPeIJI0KCHUS:

1) Shotcrete (also known by the trade name Gunite) uses compressed air to
shoot concrete onto (or into) a frame or structure.

2) Typically, a batch of concrete can be made by using 1 part Portland
cement, 2 parts dry sand, 3 parts dry stone, 1/2 part water

3) This would make 1-cubic-foot (0.028 m’) of concrete and would weigh
about 143 Ib (65 kg).

4) High-strength concrete is made by lowering the water-cement (W/C) ratio
to 0.35 or lower.
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6) 3anmoJHHTe NMPONYCKH JIKBHUHBAJEHTAMH HAa AHIJIHUHNCKOM
A3BbIKeE

Concrete can be (u3rotosieH) in such a way that it cannot be destroyed by
(meiictBuem) of water and weather in a period covering several generations.
Concrete does not (mokpsiBaetcsi) rusty like steel, or (rauts) like wood. Small
animals, such as white ants cannot destroy it. Concrete can even be made
(menponuIaeMbiii) to water by the use of certain admixtures.

7) IlepeBenuTe NUCbMEHHO TEKCT

8) CocraBbTe pedepar, ncnob3y ciaeAyllIe BHIPAKEHHUS:
e the title of the text is...

e the text concerns the problem (information, data) on...

e the main idea of the text is...

e ['d like to underline (stress) that...

e In conclusion I'd like to pay your attention to the fact that...

e Thus we may conclude that...

Cement

1) 3anoMHuTE C10BA, HEOOXOAUMBIE 1JIs1 PA0OTHI HA/I TEKCTOM:

¢ powdered- moponikooOpa3HbIit

¢ concrete compound — G€TOHHAsI CMECh

¢ decisive - UMEIOIINI pelaroIee 3HaUCHHE

¢ addition- noGaBeHUE, JOIIOJHEHUE

¢ solidify- nenaTe TBEPBIM; TBEP/IETh; 3aTBEP/IeBaTh
¢ hardening- oTBepaeBaHue, 3aTBEPACBAHUE

¢ exclusively- eTMHCTBEHHO, HCKITIOYUTEILHO

¢ sulphate- cynndar, cosib CepHOI KUCIOTHI

¢ calcining - 00>kHT, MPOKATUBAHHE

4 alumina- rIIMHO3EM, OKHCH AJTFOMUHUS

¢ aggregate — 3ar0JIHUTENb, UHEPTHBIN MaTepua
¢ hardening — cxBaTbeiBaHue O€TOHA

¢ wash off - cMpIBaTh

¢ blast-furnace slag — momeHHbIN HITaK

4 ore - pyla

¢ cooling - oxnaxjaeHue

¢ clay - riuHa
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¢ setting period — nepuo 3aCThIBaHUS

2) IIpoutuTe U NepeBeaANTE TEKCT

Cement is a grey powder mass; it is usually packed in paper bags or supplied
in storage bins. In a concrete compound, the portion of cement is smaller than that
of the aggregate. However, cement is the basic material which is decisive for the
quality of the concrete. In general, one part by volume of cement binds the
threefold quantity of aggregate. The binding power of cement becomes active only
after the addition of water. Cement starts solidifying one hour after the water has
been added. Therefore, concrete must be used within an hour after mixing. The
total process of hardening ends after about 28 days. The strength increases rapidly
in the, beginning of the hardening period, whereas the rate of increase in strength 1s
much lower later on. The hardening of cement is not caused by drying as it is the
case with loam, by a chemical transformation of substances initiated by the
addition of water. Cement will also harden under water. Therefore, it is called
hydraulic cement. While it is setting (beginning of hardening), cement generates
heat (heat of setting). A paste made up exclusively of cement shrinks and cracks
when hardening. When cement is allowed to act on human skin for a longer time,
the skin may get affected. That is why cement powder must be properly washed off
after work. Cements are made of limestone and clay. This mixture is calcified at
high temperatures and subsequently ground up into fine powdered. By adding
water to the powdered cement it will again get as hard as rock. Similar properties
are obtained in Rhenish trass, pozzolanic materials (special types of rock), and
blast-furnace slag, if they are finely ground. Blast-furnace slags are by-j products
from the production of iron. Different types of cement are obtained depending on
the kind and composition of the raw materials used. The most usual types are
Portland cement, blast-furnace cement, sulphate resisting cement, and ore cement.
Some of these types of cement are available in different qualities as regards their
strength values. Portland cement is the most widely used type of cement. It is made
of limestone and clay by calcining and grinding and can be used for all normal
masonry and concrete work. Portland cement has a light grey-green colour. Iron
Portland cement contains at least 70 per cent of the same raw materials used for
Portland cement, and about 30 per cent of blast-furnace slag has a bluish-green
colour. The other properties are similar to those of Portland cement. Blast-furnace
cement resembles iron Portland cement. The proportion of blast-furnace slag to the
whole of the raw materials may come up to 85 per sent. The setting period of blast-
furnace cement is longer than that of the above mentioned types of cement. This
cement generates less heat of setting than other types and has a higher resistance to
chemical attacks. Sulphate resisting cement is made of blast-furnace slag and
gypsum with additions of small quantities of Portland cement. The heat developed
during the selling period is also of a lower temperature than that produced in
Portland cement. The resistance to chemical attacks of sulphate resisting cement is
higher than that of Portland cement. Sulphate resisting cement must not be mixed
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with other binders. Concrete fabricated of sulphate resisting cement must not
directly get into touch with fresh concrete made up of other types of cement. That
is to say, it must be separated by an intermediate layer. Ore cement is similar to
Portland cement. However, the proportion of clay to the whole of the raw materials
used is a little smaller in favor of the proportion of iron oxide. Ore cement is
particularly suitable for structures to be erected in Sea-water. Alumina cement
contains a percentage of alumina and only a little of limestone. It has a blue-black
or brown colour. In the beginning it is setting but slowly, reaching, however, high
initial strength values thereafter. The heat generated during setting is so high that it
may become necessary to take special cooling measures.

3) HphonTe TEKCT H CKaXKNTE, COOTBETCTBYHWOT JH CJEAYIOIIUE
YTBEPKACHUA COACPKAHNTIO TEKCTA:

1. Cement is the basic material which is decisive for the quality of the
concrete.

2. The binding power of cement becomes active before the addition of
water.

3. Concrete must be used within two hours after mixing

4. Cement powder must not be properly washed off after work.

5. Cements are made of limestone and clay.

6. Portland cement has a light grey colour.

7. The resistance to chemical attacks of sulphate resisting cement is
higher than that of Portland cement.

8. Ore cement is particularly suitable for structures to be erected in Sea-
water.

4) IIpouruTe TEKCT, pa3aejuTe €ro Ha a03aUbl 1 HA30BUTE KAXKAbIA M3
HMX

5) IIpouTnTe TEKCT elé pa3 W 3aJaiTe MO JBA BONPOCA K KAKIOMY
a03any

6) CocraBbTe pedepar, HCOIb3YH CAeAYIOIIHE BbIPAKEHHS:
e the title of the text is...

e the text concerns the problem (information, data) on...

e the main idea of the text is...

e ['d like to underline (stress) that...

e In conclusion I'd like to pay your attention to the fact that...

e Thus we may conclude that...
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Reinforced concrete

1) [IpouTuTe 3ar/IaBUe TEKCTA U CKAKUTE, 0 YeM 31eCh UJeT pedb.
2) 3anmoMHUTeE CJ10BA HEO0OX0AUMBIE IJIs1 PA00ThI HA/I TEKCTOM;

sreinforced concrete - jxene300eToH

¢ renforcement bars (re-bars ) - apMaTypHBII CTepKEHb

¢ brittle — xpynkuii, TOMKu#

¢ to strengthen- ycuiuBathCsi; yKpeIiaThes; AeNaThcs 0ojiee KPEernKumM

othe coefficient of thermal expansion -  ko3(pdHUIHMEHT TEIIOBOIO
$paclIupeHUs

+tensile strength- mpenen mpoyHocTu Ha pa3pbiB

4+encompass- OKpyk aTh; 3aKITF09YaTh

¢ internal stress — BHyTpeHHEE HaIPsKEHHE

4 contraction — cxxaTue, COKpalieHue

¢ calcium carbonate (lime) — yriaekucibiii KanbIui (M3BECTh)

¢ roughened- nenatp 1mepoxoBaThiM

¢corrugated- pud€nslii; roppUpOBaHHBIN;

¢ the bond- cuierienne 6eToHa ¢ MpeaBapUTEIILHO HANPSHKEHHON apMaTypoi
¢ cohesion — CBA3HOCTD

¢ alkaline-menouynou

¢ passivating-nmacCUBUPOBAHHBIM

4 to corrosion - pa3beaaTh

4Cross-section — NonepeyHoe CeUeHne

¢ hollow- nmonocte

¢ hollow core- nonas neranp

¢ moisture- BIaKHOCTh

¢humidity- BnaxHOCTb

¢hot dip galvanised - HaHeceHHWE NOKPBITUA CIOCOOOM OKYHAaHHS B
4110/IOTPETHIN MPOMUTOYHBIN COCTaB

¢ epoxy- coated- TOKPBITHIM AMOKCHUIHON CMOJION

#sheen -Oeck, cusHue

ostainless steel rebar- apmarypHas cTanb;, apMarypHBId TPYTOK;
apMaTypHBIA POGUITH (1S KeTe300€TOHA)

¢ sheen- Oieck, cusiHuE

¢ freeze/thaw cycle — nuki1 3aMOpO3KH / OTTaBaHUS

#shrinkage — cxxarue, cxuMaHue

¢de-icing — 6opbr0a ¢ obsieneHeHuEM

¢ mechanical failure- mexanndeckuii 0TKas;

¢ corrode- pazbenarhb

¢ to flake- BeITagaTe XJIONIBIMU
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3) Ilpouuraiite U nNepeBeaUTE TEKCT:

Reinforced concrete is concrete in which reinforcement bars ("rebars") or
fibers have been incorporated to strengthen a material that would otherwise be
brittle. In industrialised countries, nearly all concrete used in construction is
reinforced concrete.

Concrete is reinforced to give it extra tensile strength; without
reinforcement, many concrete buildings would not have been possible. Reinforced
concrete can encompass many types of structures and components, including slabs,
walls, beams, columns, foundations, and frames.

The first application of reinforced concrete as a material for the construction
of buildings took place in 1864 when William Boutland Wilkinson built a house in
Newcastle-Upon-Tyne, UK. The German company Wayss & Freitag was formed
in 1875, with A.G. Wayss publishing a book on reinforced concrete in 1887. Their
major competitor in Europe was the firm of Francois Hennebique, set up in 1892.

A reinforced concrete system was patented in the United States by Thaddeus
Hyatt in 1878. The first reinforced concrete building constructed in the United
States was the Pacific Coast Borax Company's refinery in Alameda, California,
built in 1893.

Key characteristics

Three physical characteristics give reinforced concrete its special properties.
First, the coefficient of thermal expansion of concrete is similar to that of steel,
eliminating internal stresses due to differences in thermal expansion or contraction.
Second, when the cement paste within the concrete hardens this conforms to the
surface details of the steel, permitting any stress to be transmitted efficiently
between the different materials. Usually steel bars are roughened or corrugated to
further improve the bond or cohesion between the concrete and steel. Third, the
alkaline chemical environment provided by calcium carbonate (lime) causes a
passivating film to form on the surface of the steel, making it much more resistant
to corrosion than it would be in neutral or acidic conditions.

The relative cross-sectional area of steel required for typical reinforced
concrete 1s usually quite small and varies from 1% for most beams and slabs to 6%
for some columns. Reinforcing bars are normally round in cross-section and vary
in diameter. Reinforced concrete structures sometimes have provisions such as
ventilated hollow cores to control their moisture and humidity.

Anti-corrosion measures.

In wet and cold climates, reinforced concrete for roads, bridges, parking
structures and other structures that may be exposed to deicing salt may benefit
from use of epoxy-coated, hot dip galvanised or stainless steel rebar, although
good design and a well-chosen cement mix may provide sufficient protection for
many applications. Epoxy coated rebar can easily be identified by the light green
colour of its epoxy coating. Hot dip galvanized rebar may be bright or dull grey
depending on length of exposure, and stainless rebar exhibits a typical white
metallic sheen that is readily distinguishable from carbon steel reinforcing bar.
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Reinforced concrete can fail due to inadequate strength, leading to
mechanical failure, or due to a reduction in its durability. Corrosion and
freeze/thaw cycles may damage poorly designed or constructed reinforced
concrete. When rebar corrodes, the oxidation products (rust) expand and tends to
flake, cracking the concrete.

Mechanical failure.

Reinforced concrete can be considered to fail when significant cracks occur.
Cracking of the concrete section can not be prevented, however the size of the
cracks can be limited and controlled by reinforcement. Cracking defects can allow
moisture to penetrate and corrode the reinforcement. This is a serviceability failure
in limit state design. Cracking is normally the result of an inadequate quantity of
rebar, or rebar spaced at too great a distance. The concrete then cracks either under
excess loading, or due to internal effects such as early thermal shrinkage when it
cures.

Ultimate failure leading to collapse can be caused by crushing of the
concrete matrix, when stresses exceed its strength; by yielding of the rebar; or by
bond failure between the concrete and the rebar.

4)OTBeTbTE HA CJIeAYIOIIHNE BONPOCHI:

What is reinforced concrete?

When was reinforced concrete first used?

When and where was reinforced concrete system patented?
What are reinforced concrete characteristics?

What are anti-corrosion measures?

How can cracks be limited and controlled?

5) IlIpoutHTe TEKCT MW CKAXKUTEe COOTBETCTBYWT JIM CleAyIOLIue
YTBEP:KIeHHS COIEPKAHNI0 TEKCTA:

¢ Reinforced concrete can be characterized as a brittle material.

e Without reinforcement, many concrete buildings would have been
possible.

e 3) The first reinforced concrete building constructed in the United
States was the Pacific Coast Borax Company's refinery in Alameda,
California, built in 1893.

® 4) The coefficient of thermal expansion of concrete is similar to that
of steel.

¢ 5) Reinforcing bars are normally square in cross-section.

® 6) In wet and cold climates reinforced concrete is not used.

e 7) Cracking of the concrete section can be prevented.

6)CocraBbTe IJIAH TEKCTA.
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7) IlpouuTaiitTe TEKCT elle pa3 U COCTABbTE BONPOCHI.
8) IlepeBenure ciaeayoime NpeaI0KeHUs1 HA PYCCKUN A3BIK:

Cracking is normally the result of an inadequate quantity of rebar, or rebar
spaced at too great a distance. Epoxy coated rebar can easily be identified by the
light green colour of its epoxy coating. Corrosion and freeze/thaw cycles may
damage poorly designed or constructed reinforced concrete. Reinforced concrete
1s concrete in which reinforcement bars ("rebars") or fibers have been incorporated
to strengthen a material that would otherwise be brittle. In industrialized countries,
nearly all concrete used in construction is reinforced concrete. The first
reinforced concrete building constructed in the United States was the Pacific
Coast Borax Company's refinery in Alameda, California, built in 1893.

9) CocTaBbTe BONPOCHI, KOTOPbIE MOMOIJIN ObI BAM CleJIaTh IepecKas
TeKCTA.

10) CaenaiiTe nepeckas TeKCTa, HCMOJb3YSl CJIeyIOIIHe BbIPAKEHUS;

1) The title of the text is ...

2) The text concerns the problem( information, data) ...

3) The main idea of the text is ...

4) I"d like to underline (stress) that ...

5) In conclusion I’d like to pay your attention to the fact that ...
6) Thus, we may include that ...

11) IlncbmMeHHO epeBeauTE TEKCT €O cjioBapeM (30 muH)
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http://en.wikipedia.org/wiki/Brittle
http://en.wikipedia.org/wiki/Rebar
http://en.wikipedia.org/wiki/Concrete
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