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Concrete Technology

Ther ar EIGHT quetons. s S guetio

including Question 1 and Question No. 2. Question No. |
and Question. are not allowed. Do not write on this question
Daper. The r[nrn in the right margin indicate full marks. The Symbols have their usual meaning.
€O, PO, and marks of each question are shown in the right side of each question.

1 Concrete mix design is required for a bridge construction project based on the following  CO3
data: O3

0)
Volume o of sand 1o ot gt - 0.3
FM of fine aggregate
M of coarse aggre:
Location of the Project : Gazipur
Speciic gty ofcomen ‘%((LM] pe I1-B/M)
pecific ravity of sand (SSD)
Speci rviy of conse agege (S5D) -2
TageRequired compreivesmgh 8 ey 6000 i
Minimum required sur mm
Maximum aggregate i = 20 ), Aggregate e
perplasticizer = 4 mi/kg of cement
Aircontent i concrete = | 5%
(assume reasonable data, i necessary)

The following graphs are provided
Variation of compressive strength (28 days) with W/C (Fig. 1),
« Variation of cement content with compressive strength (28 days) for different
ageregate size and shump value (Fig. 2)

() Prepare amis design for the specificd strengih,
(i) Prepare a miture proportion table. Typical form of mixture proportion
table is attached (Table 1)

(i) Calculate the unit weight of concre

(i) culate the volume ratio of the mix. Assume unit weights of cement, sand
SSD), and coarse aggregate (SSD) with void are 1400 kg/m', 1430 ke/m®

w

P i e A s g
cement is Tk, 500, cost of 1 ¢ft sand is T. 45, and cost of | cft stone chips
T 250, o f 1 o adminare 100 i Costof 200 it whter 4
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iy Lis the other costs those are 10 be comidered 10 decide selling price of 2
cubic meter of conerete.

(vii)  Calculate the compaction factor of the mix.

{uiil)  Determine the volume fractions that will be occupied by cement, \oter,
sand, and coarse aggregate in one cubic meter of concrele. Make a bricf
discussion on the results.

are necessary, if it is decided to increase

strength of conerete 1o 6500 ps 2

() IFthe dust content of fine sgaregat is increased. how it will nfluence the
resh and hardened properties of concrete?

(i) If spocific graviy of coarse agaregate at sie is 270 instead of 280,

caleutate the amount of coarse aggregate necessary for making one cubic

meter of conerete

Js the proposed conerete i high strength concrete? Justify.

1Fthe wial mixes show that average strength of conerete is 5000 psi. What

changes in mix design can be sugeested”

(i) 1 the slump is found at 100 mm during a tial mix of the proposed mix,
what changes are required in the mix design to get the minimum required
slump?

() Writ the precautions tha are nccessary for concretingin @ summer season

(W Wit the steps that you will follow 1o do the mix design of conerete by
Aci211

From a nearby markel e samples. (course and fine) were collected for a €02
constrction project, The sieve analysis data o the samples are summarized below PO2

@)
ASTM Sieve
() Calculate the FM of the samples.
() Draw the grading curves of the samples in one graph paper (use the
attached graph paper).
(i) Comment on the samples based on the sieve analysis data and grading
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o)
©

s

(o)
©

6()

()
©

[

Draw typical stress-strain curve of concrete. Fxpl
How do you determine the modulus of elastieity of c

' the all matrials of the coarse asgregate sample are retained on 3 inch
sieve, what will be the FM of the sample?
TFall materils ofthe fine ssgregstc Sample are passed through #100 sieve,

what will be the FM of the sample?

Questions 3 to 8 are mapped with CO1 and POL.

i he sl eares of this curve.  (6)
nerete

is curve? Wit the

Compare ereep and relaxation.
Define the following material

)
i)
(i)

Malleable material,

and Young's

Explain the influence of the presence of saltin brick
Fick is not an environmentally friendly material” ~ Justify

Compare flash setting and fuse setting of cement. How d

false setting of cement?

Wite hydration reactions of eems

cement

(i) High carly strength

o you control flash setting and ~ (6)

ent. Explain morphology of hydration products of (%)

5t the mineral admistures that can be added with cement as per BDS EN 197-1-2001. (5)
Explain the ollowing types of ement

(i) Sl resingcement. and

Define workability of conerete. How do you
some factors (at least five) related 10 \\mk.m\\ ty of concrete.
Explain the characteristics of good quality sa

Compare cold joint and construction joint in RC srctures, Expl
locations for construction joints in a RC bear as per ACI 31

Explain bleeding and segregation of concrete.

Discuss the fe
(i)

(i)
(iil)
o
o)

measure workability of concrete? Explain  (10)

lain the possible.

with
Finenes ofcement.

FMor

Shape of i conme g
Compaction, and

Curing.

High strengih conerete,
Roller compacted conerete, and
Underwater coneret.

strer

Cylindersvenghofconertc s es an the cube strength of conerete” — Why?
Write short notes on

of concrete:

©)
©)

©)

)
(10)
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(@) aplin carbonation induced cormusion of el in concrete with ehenical reactions, )

7@ Explain the mechanism of bulking of sand. Also, explain the variation of bulking with  (6)
the change in size of fine aggregate (coarse sand, medium sand, and fine sand)

(8 Explin the mechanism of e reducton 1 concrte due o the use of chemical (6)
admixture. Listthe chemical admixtures lisied in ASTM C49:
() Disim b e by Gt snade method nd mprssed carrent method )
(@) “Cementisa al butsilica fume is ~Why @
(@) Explain maturity of concrete @
80 Discss heimporance ofsessring o et @
(b)  Write short notes on p o ©
hycrogen bond and Van Der Waal's forc
€ Expln the s of e s last i hefckof il Bnginecring, )
(@) Wite shor notes on hydrophilic marerial d b rophobic material ©
6 Caleulat omic i nd i i tor s el cuic )
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Fig. 1 W/C versus Compressive Strength (aggregate typ
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Fig. 2 Cement Content versus Compressive Strength (agres

Table 1. Mixture Proportion of Conerete.

| super
Unit Contents (kg/m3) | SUBEE
w | e[ w e [ca mikor

L I -
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Table

ve Sizes

Tradiions| Amarican and Britsh Siove Sces

Approximate Pravious designation
Impari! of poaest size

squaient
n 55 asTM.
a2 424
35 3Hin
3 3
25 2in
212 212
175 Tin
50 thin
128 tiin
106 106
o875 fin
0750 im
0625 iin
0830 08301n.
0438 in.
0315 n
o312 n
0265 0285 in
0223 No.3}
01 No. 4
0157 Nos
0132 No.6
o No.7
00837 No®
00787 No. 10
00861 No. 12
00555 No. 14
00465 No. 16
ey No. 18
0033 No.20
oa7e No.25
ooz No.30
00197 No.35
00165 No. 40
oat3e No. 45
00117 No. 50
00088 No. 80
0008 No. 70
00070 No. 80
00059 Na. 100
00049 No. 120
00061 No. 140
0003 No. 170
00029 No. 200
00025 No. 230
00021 No. 270
00017 No 325
00015 No. 8
o002 = No 450

Page 6 of 7






