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Please check that this examination paper consists of TWELVE (12) printed pages
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[Sila pastikan kertas peperiksaan ini mengandungi DUA BELAS (12) muka surat
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Instructions. This paper consists of FIVE (5) questions. Answer FOUR (a)
questions only. All questions carry the same marks.

[Arahan: Kertas ini mengandungi LIMA (5) soalan. Jawab EMPAT (4) soalan
sahaja. Semua soalan membawa jumlah markah yang sama.l

You may answer the question either in Bahasa Malaysia or English.
fAnda dibenarkan menjawab soa/an sama ada dalam Bahasa Malaysia atau Bahasa
lnggeris.l

Allquestions MUST BE answered on a new page.
[Semua soalan MESTILAH dijawab pada muka surat baru.]

Write the answered question numbers on the cover sheet of the answer script.
[Tuliskan nombor soalan yang dijawab di luar kulit buku jawapan anda.]

...2/-



(b)

l.(a)

IEAS 18r/21

-2-

List the FOUR (4) major compound compositions of cement. Briefly describe in
general (not referring to a specific compound composition) the influence of the
proportions of the compound compositions on the characteristics of cement.

(5 marks)

Senaraiknn EMPAT (4) kamposisi sebatian utoma simen. Jelaskan dengan ringkns
(tanpa merujuk kepada komposisi sebatian tertentu) pengaruh kndar knmposisi
se batian terhadap c iri-ciri simen.

(5 markah)

A newly built cement factory has recently started its operation. During its first trial run
production, the plant operator did not include calcium sulphate (gypsum) to the
cement clinker. Describe the probable setting characteristic of the cement produced.
Explain briefly the suitability of the cement for the production of concrete.

(5 marks)

Sebuah kilang simen yang baru dibina telah memulakan operasinyo. Semasa
pengeluaran ujian dilakukan, kalsium sulfal (gipsum) tidak ditambah kepada batu
hangus (clinker) simen. Jelaskan kemungkinan ciri-ciri pemejalan simen yang
dihasilknn. Terangkan secara ringkas kesesuaian simen berkenaan untuk
menghasilknn konkrit.

(5 markoh)

(c) Explain the principle behind the maximum limit of the tricalcium aluminate (CA)
content in the specification for Sulphate Resisting Portland cement (SRPC) or
equivalent ASTM Type V cement.

(5 marks)

Terangkan prinsip di sebalik had maluimo knndungan "tricalcium aluminate" (C3,4)

di dalam spesifikasi bagi simen Portland Penahan Sulfat (SRPC) atau simen Jenis V
ASTM.

(5 markah)

(d) An analysis performed on a fully hydrated hardened cement paste shows that the
relative proportions of calcium silicate hydrate (C-S-H) is greater and Ca(OH)z is
smaller than those typically found in Ordinary Portland cement. With justifications,
state the most probable type of the cement analysed. Explain the characteristics of the
cement in term of rate of strength development and heat evolved during hydration.
State ONE (l) potential application of this cement.

(10 marks)
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Analisa yang dilakuknn terhadap adunan simen terkeras yang telah terhidrat
sepenuhnya menunjukkan kadar relatif "calcium silicate hydrate" (C-S-H)
yang tinggi dan kadar relatif Ca(OH)z adalah rendah berbanding nilai tipikol
untuk simen Portland Biasa. Dengan memberiknn justifiknsi-justifiknsi yang
sesuai, nyatakan kemungkinan jenis simen yang dionalisa. Terangkan ciri-ciri
simen berkenaan dari aspek kodar pembentukan kekuatan dan pembebasan
haba semasa penghidratan. Nyataknn SATU (1) potensi kegunaan untuk
simen ini.

(10 markah)

2.(a) Explain the FOUR (4) probable state of moisture conditions of aggregate. Use
appropriate sketches to aid your explanation.

(12 marks)

Terangkan EMPAT (4) kemungkinan keadaan lembapan agregat. Gunakan
lakaran-lakaran yang sesuai untuk membantu penerangan anda.

(12 markah)

(b) A sample of sand weighs 5059 and 4809 in "as received" and "oven-dried"
condition, respectively. If the absorption capacity of the sand is l.syo,
determine the percentage of free moisture.

(5 marks)

Satu sampel pasir mempunyai jisim 5059 dan 4809 masing-masing dalam
keadaan seperti diterima dan kering (oven dried). Sekiranya kapasiti
penyerapan pasir berkenaan adalah 1.5%, tentukan peratusan lembapan
bebos.

(5 marknh)

(c) Two types of sand A and B has a fineness modulus of 1.86 and 3.25,
respectively. Explain which sand will require greater water content when used

in concrete, assuming the quantity and characteristics of other materials used

being the same.
(5 marks)

Dua jenis pasir A dan B masing-masing mempunyai modulus kehalusan 1.86
dan 3.25. Terangkan pasir yang mana aknn memerluknn knndungan air yang
lebih tinggi bila digunakon di dolam kanlvit, dengan anggapon kuantiti dan
ciri-ciri bahan-bahan yang lain adalah soma.

(5 markah)

(d) If the bulk density of a coarse aggregate is 1686 kdmt and its specific gravity
in saturated and surface drv condition is 2.65. determine the voids content.

(3 marks)

Sekiranya ketumpatan puknl untuk suatu agregat knsar adalah 1686 kg/m3
dan graviti tentu dalam keadaan permukaan kering tepu adalah 2.65, tentuknn
lrnndungan lompang.

(3 markah)

...4/-



IEAS r8r/21

.4-

3. (a) Give the appropriate definition for admixture according to ASTM.
(5 marks)

Berikan definasi yang sesuqi untuk bohan tambah berdasarkan ASTM.

(5 markah)

(b) The use of fly ash is normally associated with reduction in water demand of
concrete. Explain how this phenomenon occurs.

(5 marks)

Penggunaan abu terbang selalunya dikaitkan dengan pengurangan keperluan
air konkrit. Terangknn bagaimanafenomena ini berlaku.

(5 markah)

(c) A concrete mixture containing ordinary Portland cement; 370 kg/m3 and

water/cement ratio; 0.52 exhibits a slump value of 8d mm. lf 30 % of the
cement content is replaced with fly ash, determine the water content,
water/binder ratio and water/cement ratio for the concrete mixture to give
constant workability (80 mm slump). Assume that at 30 oh replacement level,
water requirement reduces by 15 %. If the same water/binder ratio of 0.52 is
maintained for the concrete containing 30 % fly ash, describe the expected
effect to workability.

(6 marks;

Satu bancuhan konlcrit yang mengandungi simen Portland biasa; 370kg/m3 dan
nisbah air/simen; 0.52 menunjukknn nilai penurunan sebanyak 80mm.
Sekiranya 30%o daripada knndungan simen digantiknn dengan abu terbang,
tentuknn kandungan oir, nisbah air/pengikat dan nisbah air/simen untuk
bancuhan konkrit berkenaan untuk mencapai kebolehkerjaan malar
(penurunan 80mm). Anggapkan bahawa pada 30% tahap gation, keperluan air
menurun sebanyak 15%. Jile nisbah air/pengikat yang sama (0.52) dikekalkan
untuk konkrit yang mengandungi 30o% abu terbang, jelaskan kesan yang boleh
dij angkaknn kepada ke bole hkerj aan.

(6 markah)

(d) Discuss the potential influences of fly ash at30%o replacement
strength development and durability performance of concrete.

level as in (c) on

(9 marks)

Terangkan potensi pengaruh-pengaruh abu terbang pada tahap gantian 30o%

seperti di (c) terhadap pembentuknn kekuatan dan prestasi ketahanlasakon
konlcrit.

(9 markoh)
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4. (a) Using the guideline on "Design of Normal Concrete Mixes" (BRE Report'

1988 given in the attachment) and based on the data given below, determine

the quantity of materials for a trial mix of 0.065 m3. Include the attachment

used with your answer script.

Characteristic strength: 35 MPa at 28 days

Proportion defective: 5 o/o

Standard deviation: 6 MPa
Cement type: Ordinary Portland cement

Aggregate type (coarse): Granite; Aggregate type (fine): river sand

Maximum free water/cement ratio: 0.50

Slump: 100 mm
Maximum aggregate size: 20 mm

Relative density of aggregate (SSD): 2.6

Percentage passing 600pm sieve: 40 %
(20 marks)

Dengan menggwtaknn kaedah rekobentuk campuran untuk konkrit biasa (BRE

Report, 1988 seperti di tampiran) dan berdasarknn kepado data-data yang

diberiknn di bowah, tentukan kuantiti bahan-bahan untuk satu campuran

cubaan dengan isipadu 0.065 mt. Sertakan lampiran yang digunaknn bersama

kertas jawapan anda.

Kekuatan ciri: 35 MPa at 28 days

Peratus kecacatan: 5 26

Sisihan Piowai: 6 MPa
Jenis simen: Simen Portland biasa
Jenis ogregat (Agregat kasar): Batuan granit
Jenis agregat (Agregot halus): Pasir sungai
Nisbah air/simen bebas maksimct: 0.50
Penurunan: 100 mm
Saiz malrsimo agregat: 20 mm
Ketumpatan relative agregat (SSD): 2.6
Peratusan pasir melepasi ayak 600 pm: 40 %

(20 markah)

If the sand used in (a) is moist with moisture content of 1.25%o and the granite

coarse aggregate is dry with water absorption of 0.5o/o, determine the mix
proportions for I m3 and for the trial mix of 0.065 mj.

(5 marks)

Sekiranya pasir yang digunakan di (a) adalah basah dengan kandungan

lembapan L25% dan agregat kssar granit yang digunakan adalah l<ering

dengan penyerapan air 0.5o%, tentukan nisbah bancuhan untuk lm' dan untuk

compuran cubaan 0.065 m3.
(5 markah)

(b)
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5.(a) What properties are desired in liesh or plastic concrete?

Sifat-sifat apaknh yang dikehendaki pada konkrit segar ?

(b) Explain briefly the following terms:

i. Segregation
ii. Cohesiveness
iii. Bleeding

(6 marks)

Terangknn dengan ringkns termino Io gi-t erminolo gi b e rikut :
i. Pengasingan
ii. Kejelekitan
iii. Penjujuhan

(6 markah)

With the aid of diagram, briefly explain the stress-strain curve for concrete.

Write down an expression to determine the modulus of elasticity of the

concrete.
(8 marks)

Dengan berbantukan rajah, terangknn secare ringkns lengkuk tegasan-terikan
konkrit. Tuliskon ungkapan untuk menentukan modulus keanialan konkrit.

(8 markah)

Why a slump test is used? Explain the test procedures to perform a slump test

with the aid of diagram.
(8 marks)

Kenapa ujian penurunan digunakan? Terangkan langkah-langkah untuk
menjalankan ujion perutrunan dengan berbantuknn roiah.

(8 markah)

(3 marks)

(3 marknh)

(c)

(d)
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Concrele mir design form
Job title

Reference
or crlcuhtion V slu esStage ltem

l. I Characteristic strength N/mm2 at days

To

Fig 3

or
Speci fied

C2

Specil ied

Table 3, Fig 4

SpeciIieC

Nr'mm? or no data Nzmmz

n*/mmz

N/mm2

N/mmz

t.2

I,J

L4

1.5

1.6

Srandard deviarron

l\.1a r-eln

Target mean strength

Cement rype

Aggregate tYPe: coarse
Aggregate type: fine

Free-water,/cemenl ratio

i\4axinunt -free-
woler/cetnenl r0rio

OPC/SRPC./RHPC

C ru shed/ rr ncru shed
C rushed i u ncru shed

l
I

L
)

,,.i

1.8 Llse the Ior"er value 
I

:..I Slump or vebe time

2.2 ivlaximum aggregatc size

2.1 Free-watcr contcni

Specified

Speci iied

Tablc 3

SIump rnm or vebc trmc

l.l Cement conten(

3.2 Maximunt cernent
conlen(

3.3 Minimurn centent
contenl

3.tl Modified free-wa(erlcement ratio

Speclfied

Specified

kg/ nrr

kg/ nr r

kg,'ml

t--a
_i-----l

use 3.1 if ( 3.2
use 3.3 if > 3.1

4 4,1

4.3

Rela(ive density of
aggregate (SSD)

Concrete density

Toral aggregare content

Fig 5

C4

knowrr,/assumed

kg/mr

kglm l

5.1 Crading of fine
aggregate

5.2 Proportron of fine
aggregate

Percentagc Passing 600 Am sieve vio

olo
Fig 6

5.3 Fine aggregate content I i
F c5 ---i

5.4 Coarse aggreg,a(e contcntJ t

= f-- -tr;;l

= t---t';l
Quantities

C€ment
(kg)

Waler Finc aggregete
(kg or 1-) (kg)

Coarsc rggregale (kg)
l0 mm 20 mm tlO mm

per m! 1to nearest 5 kg)

per lrial mix of ml

trcms in italics are optional limiting values that may be spccified (see Section 7)

I N/mmz = I MN/m2 = I MPa (see footnote lo Scction 3).
opc = ordinary porrland..in*ij SnFc = sulphate-resisiing porrtancl cement; RHPC = rapid-h-ardeninS, Portland cement'

[ir"-,i"" ai^itry,'= ;i;;iiii ;;;;iit'(see-footnote io Para 5.4).- SSD = based on a saturated surface-drv basis'

...9/-



Table 2 Approximste compressive strengths (N/mm)
of concrete mixes msde rr'ilh a free-witter/
cement rstio of 0-5
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5.3 Determination of cemcnl conlent (Stage 3)

The cemcnt content is determined from calculation
LJ:

free-water content
cementcontent = __:::_______ ...c3

free-water/cement ratlo

The rcsulting value should be checked against any

maximum or minimum valuc that may be specifiecl

If the calculated cemcnt content from Cl is below
a specified minimum, this minimum value must be

adopted and a modified frce-rvater/cement ratlo
calculated which will be less than that deterrnined

in Stagc I . This w'ill result in a concrcte tha( has a

nrean s(rengtlt somewhat higher than the target

rrean s!rength. Aiternatively, the free-rvater/cement
rario from Stage I is usecl resulting in a higher free-
*'arcr content and increased workability.

On the other hand, if the design mc(hod indicates a

cement content that is higher than a specified
marimunr thcn it is probablc that !he specification
cannot be met simultaneously on strength and
workability requirements with the sclected

materials. Consideration should thcn be given to
changing the type of cement, the type and rnax-

imum size of aggregate or the level of workability
of thc concrete, oi to the use of a water reducing

admixture.

5.4 Delerminalion of total aggrcga(e
content (Stage 4)

Stage 4 requires an estimate of the density of the

fully compacted concrete which is obtained from
Figure 5 depending upon the free-water content
and tbe relarive density+ of the combined aggregaie
in the saturated surface-dry condiiion (SSD)- If no
information is available regarding the relative den-

sity of thc aggregate an approximation can bc

rnade by assuming a value of 2.6 for uncrushed
aggregate and,2.'7 fcr crushed aggregatc. From this
estimated ciensity of the concrete the total aggre-
gate content is determined from calcttlation C4;

Total aggregate content = D - C - rY

(saturated and surface-drY)
.c4
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Type of
Type of cotrse
cemenl sSgrega!€

Compressive strrnglhs (N,/nrmz)

Age (dcys)

3 7 2E 9l

Ordinary
Portland
(OPC)
or
su I ph ate-
resisting
Portland
(sRPC)

U ncrushed

Crushed

22 -r0 4t 49

27 36 19 56

Ranid-
haroening Uncrushed

Port land
(RI{PC) Crushed

i N/mm2 = | N'lN/m2 : I N'lPa (see footnote on earlier page)

Table 3 Approximale free-r+a(er conten(s (kg/n3)
required lo give various levels of workabilily

6l

48

554l

lv

J{

Slump (mm)
vebe timc(s)

0-t0 10-30 3G60 60-iE0
>12 GI2 3-6 0-3

Meximum Type of
size oggregcte
aggregste (mm)

l0
Uncrushed

Crushed

Uncrushed
20 . Crushed

UncrushedAA

Crushed

r35 160 180 195

t70 190 zto 2?5

I 15 140 160 r75

155 t75 190 205

150

180

180

205

205

230

225

250

Note: When coarse and fine aggregates of different types
are used, the free-water content is estimated by the
exprcssion

YilY, + % IY.

where lY, = free-watcr content appropriate to rypc
of fine aggregate

and lY, = frce-waler content appropriate to typc
of coarsc aggregatc.

= the *'et density of concrete (kglm3)

= the cement content (kglmr)
= rhe free-water content (kglmr).

where D
c
w

'The intcrnationally known lcrm'rclativc dcnsity'uscd in this
publication is synonymous with'spccific gravity'and is th-c ratio
of the mass of a givcn volume of substancc to thc mass ol an

cqual volumc of watcr.
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Figure 3 Relationship berwecn standard deviarion and
characteristic stren8th

Flgure 4 Rclationship bctwccn
comprassivc sttengh and
f rec-watcr/ccmcnt ratio
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Figure 5 Estimated wet density of fully compacred concrete
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Maximum aggregate size: 2Omm
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