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(*) Instructions to candidates:
ii Answer Q.1, Q.2, Q.3,9:a, Q's en Q'9, Q'7 oR Q'8
2i Figures to the right indicate full marks'
3i UsIe of scientific calculator is allowed
4i Use suitable data where ever required

[Max. Marks: 5Ol

Q.1) a) Differentiate Dry Process & wet Process of manufacturing of Portland

cement. io marksi
OR

b) Describe the hyd.ration reaction of important Bogues' compounds indicartinq

the products of hydration. t6 marksl

e.2) a) What are the stages of transformation of fresh concrete to harderled cortcr('Le '"

Explain. [6 marksl

OR

b) compare light weight concrete & high density concrete" [6 marksl

Q.3) a) what are the special method.s of making high strength concrete? [6 marksl

OR

b) Differentiate between high performance concrete and geo-polymer concrete'

[6 marl<sl

Q.4) a) what is the use of chute in concreting? [4 rnarl<s]

OR

b) Explain the various methods of batching in concrete [4 ma rksl

Q.5) a) Using Indian standard recommended guidelines, design a concrcte nii'x lt''r' ;'r

structure to be subjected to the mild exposure conditions for ttre foLlou'inJ1

requirements:
i) Design StiPulations
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Characteristic strength at 28 days 20MPa, Maximum nominal size o

aggregate -20mm, aggregate tfpe is Angular (crushed), Degree of workability is

Medium 80 mm slump. Degree of quality control is good, Grading zone of sand

is I.
ii) Characteristics of the Materials

Cement:
TVpe of cement is OPC, its specific graviW is 2.95 and, its Bulk clensiLl'' is

l450kg/ms.
Aggregate Fine Aggregate Coarse Aggregate

Specific Gravity 2.58 2.89

Bulk Density (kg/m3) 1500 t440
Free Surface Moisture 2.O 1.0

Fine Modulus 2.2 6.0

Calculate Target Mean Strength, Water-cement ratio, Water & Cement Contents'

t [6marksl
b) From the above Q 5 a, using same data Calculate Quantity of Fine Aggregatr

& Coarse Aggregates. [4 marl<s]

c) Explain the factors that influence the choice of mix design. [4 marks]
OR

Q.6) a) Using Indian Standard recommended guidelines, design a concrete mix lor rr

structure to be subjected to the miici exposure conditions for the foilowirrg

requirements:
i) Design Stipulations

Characteristic strength at 28 days 15MPa, Maximum nominal stze ol'

aggregate -2Omrn, aggregate type is Angular (crushed), Degree of workabilitv is

Medium (75 mm slump. Degree of quality control is good, Grading zone of :i:rnd

is III.
ii) Characteristics of the Materials

Cement:

nrpe of cement is OPC 33 grade, its specific gravity is 3.15 and its Bu-
density is 1450k91rrr3.
Aggregate Fine Aggregate Coarse Aggregate

Specific Gravity 2.60 2.75

Bulk Density (kglm3) 1700 1800

Free Surface Moisture 2.O

Fine Moduius 6.0

Calculate Target Mean Strength, Water-cement ratio, Water & Cement

Contents. I6merrks]

b) From the above Q 6 a, using same data Calculate Quantity of Fine Aggregalcs

& Coarse Aggregates. [zl marks]

c) Classify various factors a.ffecting proportioning of concrete mixes? [4 marks]

alq

1.0

2.2



Q.7) a)-State & Explain factors affecting Permeability"of Concrete [6 marks]

b) what are the various types of chemical attacks encountered by concreto?

14 marks|

c) Explain the methods of reinforced. concrete repair techniques. [4 marksi

OR

Q.B) a) Write short note on Permeability of Concrete'

b) Explain the procedure for the repair of concrete fl|ors.

"i Wf."t is jacklting? What are the different types of jacketing?
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Ifile 1 Assumed $tandard Deviotion

(Clouse,r 3,2,1,2,A'3 snd B'3)

Sl Nomind Mlximum

No, ShtofAggrtglte

l0

20

40

Table No. 2

illuimunrWtter

Conttntl)

kg

(3)
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r65

[6 marksl

[4 marksi
[4 marks]
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(l)

Tabh 2 Maximum Water Contentper Cuhic

Metre of Conmete for Nominal

Maximum $ize of Aggregnte

(Clouls,r 4,2' A'5 nrd B'5)

I11ll1

(2)(1)

i)

ii)

iii)

35

lvl

M

M
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i)

ii)

iii)

rv)
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\,i)

vii)

viii)

ix)
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M l0l
ar,al
M i)J

M 20.l

M2il

M40

4,0

5,0

Ml0

Mi5

45

50

Table No.
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Step 5

Table No. 3

Step 3

Estirnate the air conteflt for maximum size of aggregate used

Approximate Entrapped,Air Content

Table No. 5

Durability Criteria as per lS 456" 2000

r\{in

grade

I'tild 2?0 kg/m3 0.60 300 kq/mi 0.55 r,{ 2c

l,1oderate 240 kg/ml 0,60 },115 300 kglms 0, 50 r,{ 2 5

Severe 250 kglms 0.50 llt 20 320 kglm3 0.45 l^l0

V. Severe 260 kg/m3 0,45 lvt20 i40 kglm' 0.45 ,\4l5

i'{40Extreme ?80 kg/ml 0.40 l,{25 360 kg/m3 0,40

Table No. 4 '

Table 3 Volume of Coarse Aggregate per Unit
Volume of Total Aggregate for Different

Zones of Fine Aggregate

{Clauses 4.4, A'7 and.B'7)

Volume of Coarse Aggregalet)per Ilnit
Volume of Total Aggregatc for

Diffcre nt Zoncs of Fine Aggreglte

(t)
ZonelY Zone III Zone II Zoncl

(3) (4) (5) (6)

SI
No.

i)
ii)
iii)

0.50
4.66
0.75

0.48
0,64
0.73

0.46
0.62
0.71

Nominal
lllexinrum

Size of
Aggrega(s

nlm

(2)

l0
2A
40

0.44
060
0.69

\Iq

Table No. 6

Foi'Sand of Zone

l, lll ft lv

0 + i,50 for Zone i

-1,50 for lone lll

- 3,0 for Zone lV

lnc or Dec in CF

by 0,1

(25 mm stump)

13 0

lnc or dec in W/

C by 0,05
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Figure No. 1
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