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I-here are EIGHT questions. Answer SIX questions including Question 1 and Question No. 2. Qlleslion No. /
u 1111 Question No. 2 tire c(llllplll SIlrT . Progrdlnnlable calculators are not allowed. Do not write on this question

paper. The figures in the right nlal'gi n indicate full feral'ks. The Syrnbols have their usual nreaning.

CO, PO, and nIa I’kS of each question are sho\yn in the right side of each question.

1 Concrete mix design is I'equi red for a bridge construction project based on the following
data:

C03
P03
(80)

Volume ratio of sand to total aggregate == 0.+ 3

I--M of Hnc aggregate = 2.6

FM of coarse aggregate = 6.6
Location of the Project : ClazilrLll

Specific gravity of cenrent = 2.96 (CEM '1-}' IJe iI-B/M )
Specitlc gravity of sand (SSD} = 2.65
Specific gravity of coarse aggregate (SSD) = 2.80
Target/Required conlpl'essive strength (28 days) = 6000 psi
Mininrunr required slunlp = 175 lulu
Maxinluln aggregate size = 3/, i nch (20 nrn1 ). Aggregate type = Stone chips
Dosage ofsuperplasticizel- = 4 InI/kg of cenlcnt
Air content in concrete = 1 .5%
(assume reasondble dat,1, if necessary)

the following graphs are provided :

• Variation of colnpressive strength (28 days) with \V/C (Fig. 1 ),
• Variation of cement colrtent \vith cclnlpl'essive strength (28 days) for different

aggregate size £111L1 slul11p value ( Fig. 2 )

LI)
(i-)

(1]1)

(iv)

( V)

I)rep ill-e a lrli\ dcsig11 I'ul' tIle spct tllCLl stl-cngtl1

Prepare a lrli xture pI-opolliolr table. 'l-ypical l-ol'nr ot- nIi.\tuI-e pl'opol'tion
table is attached (’Fable 1 ).

Calculate the unit weight of concrete

Calculate the volume ratio of the mix. Assume unit weights of cement, sand

(SSD), and coarse aggregate (SSD) with void are 1400 kg/m3. 1430 kg/m3
and 1 600 kg/m-3. rcspectivel)

Calculate tIle cost ot'concl'eLe fOI- one cubic nretel'. Assunle the cost of 1 bag
cement is 'l-k. 500. cost of 1 cft band is ’Fk. +5. and cost of 1 cft stone chips

s Tk. 250. cost ot’ 1 liter admixture is 100 Tk. Cost of 200 liter water is Tk
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i(II the Otlll.I, CO\Lb tIIL)bc arc I,) bc COII,id,'FeLl to del'id,' selling price of a
cubic meter of concrete.

t::: isITIIl::Jl:: ::tuE\ design are necessary. if it is decided to increase

i }\t e :1 :: TL 1: : n : : : : 1: : : e: F tT 1:: ( i :: i n : g L Ite is increase dR h o \ \ it will in nu once the

:: 1\ T: Fl!ii::iT:i:I = = et 1ifa : 1 ii : 1 : :: :: 1 : 11a: : : :1 : 1 :Fell::::• is 5000 psi p What

ACI 211

( VI )

(Vll)
(Vlll)

(IX)

tx)

(Xi)

(Xll)
(XiII)

( XIV )

(XV)

(XVI)

I

(1)
Ci')

(111)

ASTM Sieve

3 inch
1.5 inch
1 .06 inch
nncIl
FiTich
3/8 inch

#4
18

#12
# 16
# 3 0
bIo

= =nUnn
#50

# 100
#200
Pan

==

11): : :1 1 1 t1: t 1 : A :::II : f : 1:1 : \Tsn I : tf : i I e s a 1 1 IP tes in one graph paper ( use the

:1 :: 1l: T:1 1t r :: 1 1 t : y : : 1 ir1 1) 1 e s b a b e d o 1 1 the sieve analysis data and grading
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(iv)

( V)

jtVl: le i11 nlate,ials of the coarse aggFegate sample aFe Fetained on 3 inch

i fIl ? q 1 :: : : i :1 isI I jet II1: ==1L Ill! :g : ::nspJ : •P 1 e a r e P a ss ed through # loo sieve )
what will be the FM of the sample?

Questions 3 to 8 are mapped \\ itIl COI and Pol'

3 (a)

(b)
(C)

Compare creep and relaxation.
Deflne the following materials:

(i) Malleable materIal.
(ii) Ductile materials, and

( iii) Brittle nlatel-lals

F: Fi 1ca: 1 : : 1 :Fo ! I II L lee1 :: i: q oo1 :11 : 1 :n r= n1: : rc Ill : 11ol; ; III : : : 1 : :1Fl Justify B

(6)

(4)
(6)

(d)

(e)

(4)
(5)

(6)

(9)

(5)
t 5)

4 (a)

(b)

(C)
(d)

Co„lpa,'e nash setting and false setting of cen'ent' How do You control flash setting and

EJ 1:i: es : : T : IFa S : : e 11: : : 1 iF o 1 ] s o f c e 1 1 1 e 1 1 tp Explain n 1 or ph ology of hydra don products of

E : : T : : J I I I i I I e 1 q a 1 :1 d 1 1 1 i \ t L 1 1 H c s t 1 1 at call be added \ viII ICC n 1 cnt as per BDS EN 1 97 = 1 M 201Dir

Explain the following types ol cenlent:

(i) High early strength cenrelrt.
(ii) Sulfate resisting cement. and
( iii) White cement

5 (a)

(b)
(C)

(d)

Define woFkabilitV of concrete. H(.)\v do you nleasure woI-kabi]ity of concrete? ExplaIn

s0111e factors ( at least n \ c ) related to \\’orkability ot concrete

Explain bleeding and segregation of concfete

( 1 0-)

(5)
(5)

(5)

(5)
6 (a) Discuss the fo11t.)wing factors associated with the colnpressive strength of concrete:

( i ) Fineness of cement.
( ii ) FM of sand.

( iii ) Shape oi' tllc coarse aggregate

( iv ) Compaction. and
tv ) CurIng.

(b)
(C)

..Cylinder strength of concrete is less than the cube stl'e11gth of concrete” – WhY?
Write short notes on the t-ollo\\lngs:

( i ) Self_compactllrg c011cl'ete.

( ii ) Read)- in i:\cd concrete.
( iii ) High strcngt tl concrete.

(iV) Roller compacted concrete, and
(v) Under\vater concrete

(5)
( 10)
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(d ) I-.\}rlilil) cal-b011itti on ilILlllCCCl CLlj-l’t)sloll t)I’ -,Fcc ct): ICt-ctC \\ ith cllcllllcal reactIons. ())

(6)

(6)

(5)
(4)
(4)

7 (a)

(b)

(C)

(d)
(e)

Explain the lnechanism of bullqjng of sand. Also. explain the variation of bull<ing with
the change in sIze ofnne aggregate (coarse sand. medium sand, and Hne sand).
Explain the mechanism of water reductit)n in concrete due to the use of chemical
aeImixture. List the chemical admixtures tisted tn ASTM C494.

Discuss cathodic protection by discrete anode nletlrod and Impressed current method,
Cement is a hydraulic nratel'ial but silica ftlnrc is a pozzonanic nlatel-ial” – Why?

Explain nlatul-ity of concrete.

8 (a)
(b)

(C)

(d)
(e)

Discuss the importance of seasoning oftinlber.
Write short notes on polar molecule and non-polar molecule and correlate these with
hydrogen bond and Van Der W,taI’s force
Explain the uses of rubber and plastics in tt-be Held of Ci\’il Engineering.

Write short notes on hvdl-ophiltc nrntcl'ial .i'ld Fl.\ LIl-O}'Ircltric lrlatcrinl
Calculate atomic radIus itlrtt tltLlj]liC })ncki IIl licIt)c- II)r 1:ICC cc11tcl'ctt plaIn CUbIC unIt

cel

(4)
(5)

(5)
(6)
())
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Fig. 1 W/C versus Cornpressive Strength (aggregate type = stone chips)
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Fig. 2 C-clncnt Contcllt \crsus ( -our pressi\-c Strength (aggregate type = stone chips)

I-able 1. !\'lixtul'e Proportion of Concrete

W/C

O/a

NIa xi in u in
Aggregate

Size
s/a

1}/0

S 1 u 1 1 1 P C =E: : : 1 1 t
Unit Contents (kg/1113)

Super
plasticize

ni in cm { ' A, c w f F A CA
mI/kg of
ce11r eIIt

J
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Table 2. Sieve Sizes

Traditional American and British Si8v8 Sizes

Aperture
rnrrl or NTI

1 25 mm
106 mm

90 mm
75 mm

63 mm

53 mm

45 mm

37.5 mm

31 .5 mm

26.5 mm

22.4 mm

19.0 mm

16.0 mm

13.2 nim

11,2 mm

9.5 mm
8.O mm
6.7 mm
5.6 mm
4 75 nim

4,(X) mm

3.35 mm

2 80 mm

2.36 mm

2.00 mm

1.70 mm

1 .40 mm

1.18 mm

1 .CX) mm

850 },m
710 pm
GOO pm
5CX) pm
425 pm
355 pm
3CX> pm
250 pm
21 2 pm
180 pm
150 pm
125 pm
106 pm
90 JIm

75 pm
63 pm
53 pm
45 pm

38 #m
32 pm

Approximate
Imperia1

equivalent
In.

5
4.24
3.5
3

2.5
2.12
1.75
1.50
1.25
1 .06
0.875
0.750
0.625

0.530
0.438
0.375

0.312

0,265

0.223

0.187
0.157
0.132
0.111
0,0937
0.0787
0.0661
0.0555
0.0469
0.0394
a 0331
0.0278
0.0234
0.01 97

0.01 65
0.01 39
0.01 17

0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
O'0035
0.0029
0.0025
0_0021

0.0017
O.OOI 5

0.0012

Previous designation
of qe8rest size

BS

4 in

3} in,
3 in

2; in.
2 in

Ii in.
1 ; in.
II in.
1 in

jin.
i in.

i in.

jin.

Bin.
ar in.

jin.

ft in.

No. 5
No. 6
No. 7
No. 8
No, 10
No, 12
No. 14
No. 16
No 18
No. 22
No. 25
No. 30
No, 36
No. 44
No. 52
No. 60
No. 72
No 85
No. 1 (X)
No. 1 20

No, 150
No, 170
No. 200
No. 240
No. 300
No. 350

ASTM

5 in
4.24 in
3) in
3 in.

2; in.
2.12
1 ! in

1 ; in,

li in
1.06
; in
i in
jin.
C).530 in

Tb in.

gin
I} in.
0,265 in

No. 31
No 4

No. 5

No. 6

No. 7

No. 8
No. 10

No. 12

No. 14

No 16

No, 18

No. 20
No. 25
No. 30
No. 35
No. 40
No. 45
No. 50
No' 60
No. 70
No. 80
No. 1CXJ

No. 120
No. 140
No. 170
No. 2(X)
No. 230
No 270
No 325
No 400
No 450

I
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