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PART ONE GENERAL KNOWLEDGE

Unit One

Text

Aggregates

Aggregate is inert material (chemically inactive) such as sand, slag, pebbles, gravel,
broken stone, broken bricks, industrial by-products etc. , which is mixed with cement
and water and concrete or mortar is prepared. The aggregate is added to cement paste to
increase the bulk. Seventy to seventy-five percent of the volume of the hardened mass of
concrete consists of aggregates. The remaining thirty to twenty-five percent consists of
hardened cement paste, uncombined water (i. e. , water not involved in the hydration of
the cement) and air voids. Aggregate must be clean, dense, hard, durable, structurally
sound, capable of developing good bond with cement, weather resistant and unaffected
by water. Sand, gravel and broken stone are natural available materials most commonly
used as aggregates. Blast furnace slag (air-cooled and crushed) and broken bricks are
the artificial and processed aggregates used in concrete. Natural aggregates are generally
classified as coarse and fine aggregates. Natural materials having uniform shear strength
in all directions are ideal for use as aggregates. Other natural materials having pro-
nounced planes of weakness or cleavage (e. g. , slate, shale, and micaceous materials)
are usually undesirable. The aggregates used for concrete should conform to IS; 383-

1970 (specifications for coarse and fine aggregate from natural sources for concrete).

Coarse Aggregate

Broken stones, pebbles and gravel retained on IS:4. 75 mm sieve are called as coarse ag-
gregate, Coarse aggregate is prepared by crushing igneous stone (e. g. » granite,
gneiss) , sedimentary stone (e. g. , sand stones), and metamorphic stone (e. g. » crystal-
line lime). Coarse aggregates prepared from very fine-grained granite stone are used for
high strength concrete. Coarse aggregates obtained from crushing of hard sand stone are

also suitable for use in concrete. Coarse aggregates made from the soft sand stone crack
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when there is high degree of shrinkage in concrete, and it should be used with care.
Coarse aggregates (if prepared from close-grained crystalline lime stone) are also suit-
able for use in plain cement concrete, Coarse aggregate made from broken bricks is also
used for plain cement concrete only. It makes the concrete weak in strength. In struc-
tural concrete, the reinforcement is likely to be rusted when the broken brick aggregates
are used. Coarse aggregates are separated in two or three size groups for use in concrete
for large and important constructions. Each size group of aggregate is separately
weighed according to grade charts and then combined to result in densely packed con-
crete, For construction of less importance, aggregates brought from the pits or river

beds (called as all-in-aggregate) are directly used.

Fine Aggregate

Sand and any other aggregates which pass through IS: 4. 75 mm sieve are called fine ag-
gregate. Sand is brought from lakes, pits, rivers and sea-shores. Sand is thoroughly
washed so that there remain no clay films over the surface of the aggregate. It prevents
adhesion of cement to the aggregate. Clay and silt are fine materials which pass through
75-micron IS: sieve. Clay and silt materials (if present) will increase water content,
Dust is also detrimental material to concrete. As such the fine aggregates should be free
from dust, organic impurities and silts, Chlorides (present in seashore sand) cause ef-
florescence and rusting and corrosion of reinforcement in structural concrete.

In order to prepare strong concrete, angular grained sand (having good interlocking
property) is used. Round grained particles of sand lack in interlocking property.

In order to prepare the concrete to have good strength, weather resistance and du-
rability, the aggregates are closely packed. For this reason, the gradation of particle

sizes of the aggregates is of considerable importance.

Grading of Aggregates

Gradation of particle sizes of the aggregate vary with the nature and course of material
and the requirements in this respect depend upon the type of structure. The particle
sizes of fine and coarse aggregates are properly graded. Use of well graded aggregates
reduces the air voids. The cement fills up the air voids of fine aggregates. The cement
and sand both together fill up the air voids of the coarse aggregate. The finishing,
workability and uniformity of concrete are considerably affected by the grading of fine

aggregates,
New Words

aggregate [‘egrigit] ». B ;MM
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inert [i'moit] a. [WIXIESNHK: (L IEHHR HHEM
slag ['sleg] »n BE:T &

by-product ['baiprodekt] n. BIF= &
cement [si'ment] n. KiIE;ZE4H

mortar ['mata] n. KE,.BE

bulk* ['balk] n. B &R

hydration [hai'dreifon] =, 7K4L4EFH

void ['void] n. fLBE;ZHR

coarse ['kos] a. MMM ;ENN

cleavage ['kliividz] n. [Hb]5F¥E ;M3
micaceous [mai'keifos] a. FEZHH

sieve [siv] n. BF,. WA, 38

igneous ['ignies] a. [H#1]KBRK

gneiss [nais] n. HHKE

metamorphic [ imeta'maifik] a. [#t1ZRK
crystalline ['kristolain] a. Z&E;KBH
detrimental [idetri'mentl] a. HEH, FSFIHY
chloride ['kloraid] = ®4L¥:EEAB
efflorescence [eflo:'resans] n. R4k; ¥4k
gradation [gro'deifon] n. 235;4K
workability [weka'biliti] »n. TIEEE;FB#
uniformity [ijumi'fomiti] n. ¥5#
prepare [pri'pea] . BCH,R&

paste [peist] n. ¥.1B¥

bond [bond] n ¥4,.BE

impurity [im'pjusriti] ». 5%, K
angular [‘eepgjule] a. BAGROB
interlock [iinta'lok] v. #H&

Phrases and Expressions

air void KA ()R

blast furnace slag B 7 &
natural aggregate XREFH
coarse aggregate B
fine aggregate #4481
artificial aggregate A L&
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Notes

1. Aggregate is inert material (chemically inactive) such as sand, slag, pebbles, gravel,
broken stone, broken bricks, industrial by-products etc. , which is mixed with ce-
ment and water and concrete or mortar is prepared. BREBRREAETLNH
AR YT R BA RE BA B R TSRS, TSk R R ER R
RELREKRK.

KRl and EHM — N H I E A4, which 3| §—FERH #2158 M4, B4 55
B — A4,

2. As such the fine aggregates should be free from dust, organic impurities and silts. B

VNME . AEBNZEKE, TENRFERRY .

as such A BT E, T4, RN RHHETF7. M.

He didn’t have a nervous breakdown as such. It was more a reaction to over-
work. fOARRRBTHER. KRR T/ATENRL.

free from REA B E B XMEIE, KEN“E. K", M.,

China is an independant country free from any form or manner of interference by
outside powers. FEE—-IMHIEEMNER, FEIEBREMEAATRN T
¥.

Exercises .

I . Comprehension of the text.
Part A Choose the best answer for each of the following,
1. Aggregate is
a. used as a binder
b. used as filler for concrete
c. a kind of natural material
d. chemically active
2. are artificial aggregates.
a. Slag and broken stone
b. Sand, gravel and broken stone
c. Broken bricks, slag and other industrial by-products
d. Slate, shale and micaceous material
3. Which of the following statement is not True?
a. Aggregates are classified as natural and artificial aggregates.
b. Natural aggregates involve coarse and fine aggregates.

c. Natural materials with weakness or cleavage are ideal aggregates.
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d. Coarse aggregates can retain on IS:4,. 75 mm sieve,

4. “Clay and silt are fine materials....” The word “fine” here means

a, very small b. satisfactory
c. very good d. ideal
5. To prepare strong concrete, is used.
a, round grained sand b. angular grained sand
c. sand with clay films d. fine sand

Part B Topics for discussion.
1. Talk briefly about the types of aggregates.
2. What's the difference between the coarse and fine aggregates?

I. Translate the following phrases,

L. s 2. KEK

3. FiA 4. HEH

5. KM ARE+ 6. EBH

7. KMR 8. Bypo#&

9. ERETR 10, BBV

11. conform to. .. 12. weather resistant

13. uniform shear strength 14. plain cement concrete

15. natural aggregate 16. interlocking property

17. vary with 18. angular grained sand

19. bond with 20. free from organic impurity
* ¥* * *

Reading Material

Types of Aggregates

Some unusual and unprocessed aggregates such as blast furnance slag, pumice, calcined
clay, diatomaceous silica, asbestos, sawdust, vegetable fibre such as seaweed and oth-
ers are used for thermal insulating and acoustical concretes.

Slag and crushed overburnt brick or tile aggregates may be found suitable with re-
gard to strength, durability and free from harmful materials and effects and may be used
for secondary members. Such aggregates should not contain more than one percent -of
sulphates and should not absorb more than ten percent of its own mass of water,

The structurally used aggregates are classified as light weight, normal weight and

heavy weight aggregates:
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Light Weight Aggregates

Expanded shales, clays, slates, slags, pelletized fly ash aggregates are light in weight
because of porous and cellular structure of the individual aggregate particle. Such struc-
ture is obtained by gas or steam formation in processing the aggregates in rotary kilns at
high temperatures (commonly in excess of 1000°C). Light weight aggregate is further
distinguished in three classes namely low density (having unit weight 8 kN/m® and used
for insulation), moderate strength aggregates (having unit weight 9 — 10 kN/m® and
chiefly used as fill) and over light weight (having unit weight 14, 40—19. 20 kN/m?®).

Normal Weight Aggregates

Usual aggregates described in Art. L. 5 are referred as normal weight aggregates, IS,
383-1970 classifies the normal aggregates on the basis of particle shape and surface tex-

tures of the aggregates as in Tables | (A) and (B).
Heavy Weight Aggregates

For nuclear reacter and similar installations, heavy weight aggregates are essentially
needed for shielding against gamma and X-ray radiation. For special purposes(e. g.,
counter-weights of lift bridges) the heavy weight aggregates are used. Heavy iron ores or
barite (barium sulphate) rock crushed to suitable sizes are used as heavy weight aggre-
gates. Steel in the form of scrap, punchings or shots (as fines) are also used. Unit
weight of heavy concretes with natural heavy weight aggregates is 32 kN/m®. In case,
ores are used as fines only and steel for coarse aggregate, unit weight is 53 kN/m?,
Table 1(A)
CLASSIFICATION OF AGGREGATE
Based on particle shape (IS;383-1970)

Classification Description Examples
Fully waterworn, or complete- | River or sea shore gravels; desert,
Rounded .
ly shaped by attrition. sea shore and windblown sands.
. Naturally irregular or partly ; .
Irregular or partially . Pit sands and gravels; land or dug |.
shaped by attrition, and hav- . )
rounded . flints; cuboid rock,
ing rounded edges.
: Crushed rocks of all types; talus
Angular Having well defined edges. ypess ’
. scress.
Usually angular whose thick-
Flaky ness is small relative to width | Laminated rocks,
and length.
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TABLE 1(B)
CLASSIFICATION OF AGGREGATE

Based on surface texture

Surface Texture ) Example
Glassy Black flint
Smooth Chert, slate, marble, some rhyolite
Granular Sand stone, colites
Crystalline
Fine Basalt, trachyte, keratophyre

Delerite, granophyre, granulite, microgranite,

Medium . .
some lime stone, many dolomites
Coarse Gabbro, gneiss, granite, granodiorite, syenite
Honey combed and porous Scoriae, pumice, trass

New Words

pumice ['pamis] n. BH,BH

calcine ['keelsain] v, B4, 8RE K
diatomaceous [ daisto'meifas] a. BEM T+
silica " ['silika] n. —4MILRE;REY
asbestos [ez'bestas] n. W ¥,WH
sawdust ['sadast] n BB

seaweed ['siwid] n. HIR

thermal ['6amol] a. #E,PFH
acoustical [o'kustikal] a. B M ; H¥H
sulphate ['salfeit] n. HEi:

cellular ['seljule] a. HERRE, W RH
rotary ['routeri] a. HEFK

kiln [kiln] n (F)E

attrition [o'trifon] n. BEIR K
granular ['greenjuls] a. RRHY, BB HY
flint [flint] = &, ZEY

chert [tfot] n. #H

rthyolite ['raiolait] n. FELE

basalt ['beesa:lt] »n. ZRE¥E

trachyte ['treikait] n. HEE
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keratophyre ['kerotoufairi] n. ABESH
granophyre ['greenafaia] n. IEHE
granulite ['greenjulait] n. BIAE 2, BRBIE
dolomite ['dolomait] n. HZ=EACE)

gabbro ['gebrou] »n. K S

granodiorite [ greensu'daisrait] n. ZERRNK &
syenite ['saiinait] n. FH 2

scoria ['skorria] . K LL¥E, B ¥

trass [trees] n. BH.EKE
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Unit Two

Text

Concrete and Cement

A carefully proportioned mixture of cement (used as binder), fine aggregate (sand) and
coarse aggregate (gravel) and water, which hardens to a stone-like mass, is called as
concrete. This hardened mass of concrete appears like stone as regards its weight, hard-
ness and strength. A plastic mixture (wet concrete) is formed by mixing these four in-
gredients. The wet concrete is poured in forms (moulds) of the shape and dimensions of
the desired structure or structural component and it is cured to hard mass. All the four
ingredients have their seperate functions. The coarse aggregates act as main filler. The
fine aggregates fill in the voids in the coarse aggregates. The coarse aggregates and fine
aggregates increase the volume of material. The cement and water act as binder. The
chemical interaction of cement and water binds the aggregate particles into a solid mass.
The wet concrete is made workable by using additional water over and above required for
the chemical reaction. The wet concrete solidifies and attains useful strength slowly.
The completion of chemical reaction of cement and water needs favourable temperature
and occurs in three distinct stages of time. The freshly mixed concrete decreases in plas-
ticity and develops marked resistance to flow. This first stage of setting, known as ini-
tial set takes thirty minutes to sixty minutes after the original mixing operation. After
this, the concrete becomes relatively soft solid without surface hardness. This second
stage of setting, called as final set takes five hours to six hours after the original mixing
operation. Thereafterwards, the concrete continues to harden and gains strength pro-
gressively and indefinitely. The major portion of its potential hardness and strength is
gained rapidly, practically within one month after mixing.

The concrete used to be designated since long in terms of volume of cement, fine
aggregate and coarse aggregate used in their proportions (e. g., 1t 2:4,1:1: 3...
etc. ). Now proportions are specified by weight (the ingredients are in the same order:
cement first, fine aggregate next and coarse aggregate last) and the total water to be
used is also mentioned. By appropriate adjustment of the proportions of the ingredients,

the concrete in a wide range of strength properties may be obtained. An even wider vari-
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ety of strength properties may be obtained by using special cements (such as high early
strength cement), special aggregates (such as lightweight or heavyweight aggregates),
admixtures (such as plasticizers and air-entraining agents) and special curing methods
(such as steam-curing). The process of controlling the conditions of humidity and tem-
perature in which the concrete mix is maintained from the time it is placed in the forms
(moulds) until it is fully hardened, known as curing influences the strength property of
the concrete.

The high compressive strength of concrete makes the concrete suitable for columns
and arches (members primarily subjected to compression). The small tensile strength of
concrete as compared with its compressive strength prevents its economical use in struc-
tural members that are subjected to tension either entirely (e. g. , tie rods) or over part
of their cross-section (e. g. , beams or other flexural members). The steel bars are used
to reinforce the concrete. The steel bars completely surrounded by the hardened con-
crete form integral part of the structural member. The concrete reinforced with the steel
bars is known as reinforced concrete.

The combination of steel and concrete permits the almost unlimited uses of rein-
forced concrete,

Cement is a cementitious material which has the adhesive and cohesive properties
necessary to bond inert aggregates into a solid mass of adequate strength and durability.
Cement is the most important constituent of concrete. In earlier time, crushed material
from natural rocks used to be burnt and ground and used as cement. Such cement is re-
ferred as natural cement. Water is needed for the chemical process (hydration) in which
the cement powder forms soft paste, which sets and hardens into one solid mass. As
such the cements are referred as hydraulic cements. An appropriate type of cements is
used for a particular requirement. The different types of cements are commonly made by
adjustment in relative proportions of chemical compounds and fineness. The various
types of cements may be classified in three categories (viz. , Portland cements, special

cements, and other cements).

New Words

binder ['bainda] n. BrgE¥

ingredient [in'gridiant] n. R4, 868, &S

cure [kjua] . LA ; GREEL ) %D

filler ['fila] = HUM,BRAAW

volume ['voljum] = &AM

interaction [iints'reekfon] n. MEWHER

workable ['wakabl] a. BT H,THE, B BHAM
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solidify [so'lidifai] wv. {HEEHE .85

favourable ['feivarabl] a. &&EH . AHK
freshly ['frefli] ad. #iE,.R{A

plasticity [ples'tisiti] n. AJ ¥4, ¥B#

set [set] n. HEHE

thereafterwards [ 8ear'a:ftowadz] ad. HE
indefinitely [in'definatli] ad. #¥Ms, A EH, TR E M
progressively [prou'gresivli] ad. ¥i¥fH, ¥ H:
designate ['dezigneit] wv. ¥R,

plasticizer ['plestisaiza] n. ¥}, WLLH|
admixture [ad'mikstfa] n. #B4¥

air-entraining ['esintreinin] ». BIK,MKUEMH)
compression [kom'prefon] n. E4,EH

subject [sob'dzekt] v. (F2%, W=

tensile ['tensail] a. FRHIH, B HH

tension ['tenfan] n. RS, WA BHRE

bar [ba:] n. FF&;HR

integral ['intigral] a. ZERY, AT ERA B HEK
flexural ['flekforal] a. (B MMM, BHH

Phrases and Expressions

soft solid #k [ {&

initial set ¥

final set #R¥E oo ’
high early strength concrete R BRRBE L
compressive strength #i Fki& B

tensile strength 3P, L HIREF
Portland cement #r2 K%

‘Notes

1. The process of controlling the conditions of humidity and temperature in which the
concrete mix is maintained from the time it is placed in the forms (moulds) until it is
fully hardened, known as curing influences the strength property of the concrete. iR
BRIASYRTHATEHZT2TEHEE RS 8 AR B R 008 80 & (Rt
PORWMBRE L NEEER.

A /4] 9 it is placed in the forms until it is fully hardened B4 W% K B1E when



