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Unit One

¥ Reading and Comprehension

Cement

Introduction

Cement, any material that hardens and becomes strongly adhesive after application in
plastic form. The term cement is often used interchangeably with glue and adhesive; in
engineering and building construction the term usually refers to a finely powdered,
manufactured substance consisting of gypsum plaster or portland cement that hardens and

.adheres after being mixed with water.

Cements are used for various purposes, such as binding sand and gravel together with
portland cement to form concrete, for uniting the surfaces of various materials, or for coating
surfaces to protect them from chemical attack. Cements are made in a wide variety of
compositions for a wide variety of uses. They may be named for the principal
constituents, such as calcareous cement, which contains silica, and epoxy cement, which
contains epoxy resins; for the materials they join, such as glass or vinyl cement; for the
object to which they are applied, such as boiler cement, or for their characteristic
property, such as hydraulic cement, which hardens underwater, or acid-resisting cement,
or quick-setting cement. Cements used in construction are sometimes named for their
commonly reported place of origin, like Roman cement, or for their resemblance to
other materials, such as Portland cement, which produces a concrete resembling the
Portland stone used for building in England. Cements that resist high temperatures are
called refractory cements.

Cements set, or harden, by the evaporation of the plasticizing liquid such as water,
alcohol, or oil, by internal chemical change, by hydration, or by the growth of interlacing sets
of crystals. Other cements harden as they react with the oxygen or carbon dioxide in the
atmosphere.

Portland Cement

Typical Portland cements are mixtures of tricalcium silicate, tricalcium aluminate, and
dicalcium silicate, in varying proportions, together'with small amounts of magnesium and
iron compounds. Gypsum is often added to slow the hardening process.

Portland cement is manufactured from lime-bearing materials, usually limestone,
together with clays, shales, or blast-furnace slag containing alumina and silica, in the

«1-



approximate proportions of 60 percent lime, 19 percent silica, and 8 percent alumina, 5
percent iron, 5 percent magnesia, and 3 percent sulfur trioxide. Some rocks, called cement
rocks, are naturally composed of these elements in approximately suitable proportions and
can be made into cement without the use of large quantities of other raw materials. In general,
however, cement plants rely on mixed materials. In the manufacture of cement the raw
materials are ground together, the mixture is heated until it fuses into a clinker, and the
clinker is ground into a fine powder.

A number of tests are used to check the quality of the cement. A common one is to use a
mortar specimen of one part of cement and three parts of sand and measure its tensile strength
after a week in air and underwater. A good cement will show a tensile strength of 19.4 kg pet
sq cm (2751 b per sq in) under these conditions.

Special Cements

By varying the percentage of its normal components or adding others, portland cement
can be given various desirable characteristics, such as rapid hardening, low heat during
hydration, and resistance to alkalis. Rapid-hardening cements, sometimes oalled
high-early-strength cements, are made by increasing the proportion of tricalcium silicate or by
finer grinding, so that up to 99.5 percent will pass through a screen with 16,370 openings per
sq cm (105,625 per sq in). Some of these cements will harden as much in a day as ordinary
cement does in a month. They produce much heat during hydration, however, which makes
them unsuitable for large structures where such heat may cause cracks. Special low-heat
cements, which usually have a large proportion of dicalcium silicate, are generally used for
massive pourings. Where concrete work must be exposed to alkaline conditions, which attack
concretes made with ordinary portland cement, resistant cements with a low aluminum
content are generally employed. Cements for use under salt water may contain as much as 5
percent iron oxide, and those with as much as 40 percent aluminum oxide are used to resist
the action of sulfate-bearing waters.

New Words

cement [srment] n. KB

interchangeably [into'tfeindzob(o)li] ad. AT ¥, A Hi#eih
adhesive [od'hizsiv] a. FHER, BEH n FHEH, BEN
gypsum ['d3ipsam | n. GE, KIBHK

plaster ['pla:ista] n. KB, K¥

powdered ['paudod] a. WMIFIREY

portland ['poitiond ] n. PeiE2Z

adhere [od'hin] v. X%, &

concrete [ 'konkri:t] n JREEL

coat [kout] v. 7E.3%, F..H%



calcareous [ kaelkeorros | a. AIRIRHI, S5MRE
silica ['silika] n. BEf, “EALEE

epoxy [ec'poksi] a. FRER, REMLYH n FEME
resin ['rezin] n. W8, ¥AHE

vinyl ['vamil,'vinil] n. 2%

hydraulic [ har'dro:lik] a. KHE )
refractory [ rifrektor1] a. THKHI, ¥R n WA
evaporation [1vapa'reifon] n. #EXR
plasticizing n. ¥84k, 4%

hydration [ hardreifon] n. /KAL/EA

interlace [, mto(:)lers ] v. fHATH, fFEIEHE
crystal ['kristl] n. K&

oxygen ['oksidzan] n. %

carbon ['kazbon] n. BR

dioxide [daroksaild] »n. —ELY

tricalcium [ trar'kzlsiom | n. =45

silicate ['silikit] n. FEEEER

dicalcium [darkzlstom ] n. 4%

magnesium [ m&g'ni:zjom] n.

compound ['kompaund] n. L&Y, EEY
limestone ['laimstoun] »n. AKA

lime [lam] n AKX

blast-furnace  n. X

slag [sleg] n. JEHE, T

alumina n. HIKFE

magnesia [ mazg'nifo] n EiLEE

sulfur ['salfa] n. BRAK

trioxide [traroksaid] n. =& 4k

grind (pt, pp ground) [gramnd] v. BEEE

fuse [fjuz] v. fEE

clinker ['klingka] n. I&#&

mortar ['moita] n. K¥, W

specimen ['spesimin] n. B, R4

tensile ['tensaill] a. FPIRY, P A

opening ['supnig] n»n O, O

screen [skriin] n %, 1M

aluminum [zlju'miniom, ®lo'mmiom ] n. 43

oxide ['oksaild] n. EiLW



sulfate ['salfeit] n. FBRE:

pouring ['pairinp] n. BRI, B
alkaline ['mlkolamn] a. BRI, SHH
alkali ['zlkolar] n. B(ZR)
aluminate ['oljummert] n. BEEE:

Proper Names

gypsum plaster £ B K&

Portland cement {4F 27K

epoxy resins IR E MR

calcareous cement 5K ; KEEAH K
hydraulic cement 7K 7K I8
acid-resisting cement T ER/K I8
quick-setting cement {R(F)EEK I
refractory cement it K 7K I8
rapid-hardening cement 1R ¥EK IB
high-early-strength cement & 538 /K I8
carbon dioxide —&H Lk

tricalcium silicate i #§ =45

tricalcium aluminate 4588 =4%
dicalcium silicate #EER — 45

sulfur trioxide =& b#k

iron oxide &bk

aluminum oxide 4% {k48

Exercises

| . Answer the following questions according to the text.

1. What does the term “cement” refer to in engineering and building construction?

2. Cements are used for various purposes, list some of them.

3. Why do cements get a wide variety of names? Give some examples.

4. Why a kind of cement is named as Portland cement?

5. What is the material making up the largest proportion in manufacturing Portland

cement?
lf.. Choose the best answer for each of the following.
1. Cements that resist high temperatures are called
a. refractory cement b. calcareous cement
€. epoxy cement d. vinyl cement
2. Roman cement is named for

4.



a. its place of origin
b. its resemblance to other material
c. the principal constituents
d. the object to which it is applied
. Cements set, or harden, .
a. by the evaporation of the plasticizing liquid, or by internal chemical change, or by
hydration . R £ SO '
b. by the growth of interlacing sets of crystals
c. as they react with the oxygen or carbon dioxide in the atmosphere
d.a,bandc
. A common test to check the quality of the cement is to use a mortar specimen of
and measure its tensile strength. "
a. two parts cement and three parts of sand
b. one part of cement and three parts of sand
¢. two parts of cement and two parts of sand
d. three parts of cement and one part of sand

. A good cement will show a tensile strength of kg per sq cm under these
conditions. ‘
a.23.5 b. 19.4 c.21.3 d.20.6

M. Translate the following phrases.

1
2
3
4
5
6
7
8
9
1

. internal chemical change
. tensile strength

. special low-heat cement
. be exposed to

. react with oxygen

. Rk e

. PREEIK TR

. BRIk

. T KK B

0. BP9 &

V. Word Building

1

- The prefix “inter-"means “mutual”, or “placed between”. Give the Chinese meaning of
the following words: ’

interchangeably ( ) intercrop ( )
interaction ( ) interaction ( )
interflow ( ) interrelation ( )
interplanting ( ) interlayer ( )

2. The suffix “-ance” means “the act of”, “the state of” or “the quality of”. Give the

5



Chinese meaning of the following words:

appearance ( ) reliance ( : )
variance ( ) disturbance ( )
resistance ( ) endurance ( )
clearance ( ) allowance ( )

¥ Translation Strategy

R FIERISFE

Bl H 21 (English for Science and Technology, f#k EST )EBEER#HRK LB
T B —Fp b ST M SURTE R . Aok B ARBE M SRHERN AR FE., B30, THRME.
R RARASYRETHE, R CERER, BEXEAELAGHN/RSE. T
BB SUR AR B A B TRIERMSCRR . SRR, BHESUEAR LUF —BAS1E

(1) XA (Impersonal) ‘

(2) iIBXRIER (Formal in mode of speech)

(3) BRRZE W . #EH (Objective and accurate in statement)

(4) IEF M (Standard in language)

(5) XM (Undomated in stylistics)

(6) BB MEIR (Strict in logic)

(7) %\ AREPEE (Concentrated in technical terms)
~—. ZTA®R (Impersonal)

HREZER B XERSFEAAEARNDT. XEFERHTHEXERITSHRRER 2
RABMEEL, REMREHRALH N, B TR CERM RGN TERXFBH
MERZAANE, MARMEXLERKARAERGREARZRY, BB
BEAEERA AR,

—. IBKIEX (Formal in mode of speech)

HTREESIRGRE—FT0TRNERE, RABEADR, BLATHRASE
BB XEEIER EHERIER,
=. BRiRE. AB (Objective and accurate in statement)

BEXEREREREDN, XEFAEBREE AN TINEE, MEREYH
PR BN .. HEW. XERAHCENSE, WRNBH CENEATR,

@, IEEMAE (Standard in language)

PEXEREST - BREEAE, FEXRANBENREE., X5XEERKERL
ARl BHEXEMEEZ UMY, i HEREWEY L FER T IEX — Rk
E o
. X&FEFd (Undornated in stylistics)

FEEHFB L, BB CEE N AR FRE & (communicative rhetoric) £, SCURUFAN,

c 6



R, NMRSCFESUERIREER T £ 2215 8 (aesthetic rhetoric) FEMEARAE, FTERA
EEENE—EMERMR, B0YE, MEmALA, FakmAR%K. EE.
7%, BHEMIE (Strict in logic) _
BHRERERIE XFEAX - TREMFIE, BEXENZEHETERAAERTH
W, AMEHE. BY, #ETES,
+. EWARiF43E(Concentrated in technical terms) ,
RETRR, BHEXESE TR, — Uik, HiEFHERL LPEAR,
FLPRXBEBRAZLWHZEMER. BHit, BEXERE —ME, RESENSI
AREE. BURERBAEFSESHNIES R, HiEXEA™EEME %, RAARE
B Ve R {8 SC B 8 o 5 v 1R 9 o o
GEAR, BHEENERIAEMR, A8, BRENNERSIE. ik, R
IR B 305 BiRed U0 T R B R RR A, DME FRATA BNk 45048 24 50 B13%
HiESH IR A HIESCE,

¥ Reading and Translation

Exercise A: Read the following passage and translate the underlined parts into
Chinese.

Aggregates

(1)Aggregate is inert material (chemically inactive) such as sand, aggregate ‘BBl 8K
slag, pebbles, gravel, broken stone, broken bricks, industrial by inert &MY
products etc., which is mixed with cement and water and concrete or

mortar is prepared. The aggregate is added to cement paste to mortar K3, B
increase the bulk Seventy to seventy-five percent of the volume of bulk &7

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 hydration 7K4k{EH

cement) and air voids. (2)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 | ghear ;0871 ]
directions are ideal for use as aggregates. Other natural materials

having pronounced planes of weakness or cleavage (e.g., slate, shale, pronounced BE

° 7.



and micaceous materials) are usually undesirable. The aggregates
used for concrete should conform to 1S:383-1970 (specifications for
coarse and fine aggregate from natural sources for concrete).

Coarse aggregate .

Broken stones, pebbles and gravel retained on 1S:4.75 mm sieve
is called as coarse aggregate. Coarse aggregate is prepared by
crushing igneous stone (e.g., granite, gneiss), sedimentary stone (e.g.,
sand stones), and metamorphic stone (e.g., crystalline lime).
(3)Coarse aggregates prepared from very fine grained granite stone is

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 cracks 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) is also suitable for use in plain cement concrete. Coarse
aggregate made from broken bricks is also used fer plain cement
concrete only. It makes the concrete weak in strength: In‘struetural
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 concrete. 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 is called fine aggregate. Sand is brought from lakes, pits, rivers
and sea-shores. (4)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
efflorescence and rusting and corrosion of reinforcement in structural
concrete.

In order to prepare strong concrete, angular grained sand

¢ 8

cleavage BH, fH
micaceous =R

igneous K ARAY
metamorphic  F BkE
crystalline 7K &89

reinforcement N5

grade &K

detrimental @Y

chlorides % {k#¥y
efflorescence Ak,



(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 durability, the aggregates are closely packed. For this
reason, the gradation of particle sizes of the aggregates is of
considerable importance.

Grading of aggregates
(5)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.

Exercise B: Translate the following sentences into English.

- U OBNRAERERE RN RREH.

—

2. RERBRAT S SRR RO B, DU T BY 41 R 7 250 B b R AT 4 S BEAR ()

o
3. MER AT BRI OB | TR RS R A R TR

4. NTFRBEIS: 475 mm M FAHMBERRIA SR . BERMZRELt . &

LIPS

interlocking &8t

gradation 33

workability F1.5 1

5. BREMNEREMYXNBE ERMERE L ORE LR, S HEASS0,



