EX/CE/T/316 A/2018
B.E. CIVIL ENGG. 3rd YEAR 1°" SEM. EXAM. 2018

Subject: CONCRETE TECHNOLOGY  TIME: 3 Hours . Full Marks: 100

. Use a separate Answer-Script for each part
Assume any data if required

No. of Part I (Answer question No. 1 and 2 and any 3 from the rest) Marks
| questions Full Marks = 60 15+15+3x10
= 60
1. Make a mix design proportion as per IS 10262:2009 for M 20 grade of | 15

concrete with calculations for the necessary data given below.
Basic Data for mix design

a. Grade designation : M20

b. Type of cement : OPC 43 grade, IS 8112

¢. Max. Nominal size of aggregate. : 20 mm

d. Workability : 75 mm (slump)

¢. Exposure condition : Moderate

f. Type of aggregate. : Crushed angular aggregate.
g- Maximum cement content : 450 kg/m’

h. Chemical admixture : Not used

Test data for materials

i. Specific gravity of cement : 3.15

ii. Specific gravity of

a. Coarse aggregate : 2.65

b. Fine aggregate : 2.65

iii. Water absorption

a. Coarse aggregate : Nil

b. Fine aggregate : Nil

iv. Free (surface) moisture

a. Coarse aggregate : Nil

b. Fine aggregate : Nil

v. Sieve analysis

a. Coarse aggregate : Conforming to Table 2 of IS 383
b. Fine aggregate : Conforming to Zone II of IS 383

You can use table 5. of IS 456:200 given in the Annexure.
You can also use table 1, table 2, table 3 of IS 10262:2009 and clause
No. 4.2 and 4.4 of IS 10262:2009 given in the Annexure.




3x5=15

2. Write short note.(any three) '

a) Effect of aggregate shape and size on workability of concrete.

b Carbonation of concrete

©) Corrosion of reinforced cement concrete

d) Fly ash concrete

3. What do you mean by shrinkage of concrete? Describe different types of | 10
shrinkage occurred in concrete.

4. What do you mean by workability of concrete and describe the compacting | 10
factor test for measuring the workability of concrete.

5. Why direct tension cannot be measured in concrete? Describe the process of | 10
measuring the indirect tensile strength of concrete with neat sketch.

6. What do you mean by self-compacting concrete and describe J-ring test for | 10
measuring the workability of self-compacting concrete.




ANNEXURE

Table § Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of Concrete

for Different Exposures with Normal Weight Aggregates of 20 mm Nominal Maximum Size
(Clauses 6.1.2, 8.2.4.1 and 9.1.2}

No.

n

iy
i)
vy
v}

Exposure Plaln Concrete Reinforced Concrete
Minirmum Maximam Minimum Minimum Maxgimum Minimum
Cement Free Water- Grade of Cement ~ Froe Water- QGrade of
Content Cement Ratio Concrete Content Cement Ratio Coricrete
kg/m’ kg/m!

2 (1)) 4) 5 (6} h (8)
Mild 20 0460 Co- 00 0.8% M 20
Moderpie 240 0.60 Mis 100 0.50 M2s
Severe 250 0.50 M20 o 048 M3
Very severe 260 0.45 M20 340 045 M3
Extzeme 180 0.40 M2 160 0.40 M40

NOTES ’

1 Cmmmhwmkmﬂmayﬁudmmkkwmdﬂmmhum
additions sach ax fly ash or memm“ﬂumkmmmmiuummwmmw
thccemtmumdmwtu&iﬂhem%ﬂiyiwﬂ:ﬂiﬂnduﬂumxnmmuinmcnmmnhaiuummdn
not exoeed the limit of pozzolons and slag specified in IS 1489 (Pant 1) and IS 455 reapectively.

2 Minimum grade for plain concrete under mild exposwre coadition i not specified.

Table 5. of ]S 456:2000

Table 1 Asswmmed Standayxdd Deviation
CCCTIcteeseass 3. 2. 1.2, A-3 crrred B-3)

=5 formdade of Avssumed Standard Devistion
™No. Concrete f ok ——
C1) 2> 3>
iy N 10O 3. =
ii) fo¥e S B
iEid M 20
iv) NO2S .9
) »r 30
wid N O3S
vii) [ % G- e )
~viiiy ™~ as 5.0
B> N SO
=3 M OSS
NOTE — The above wvalues cOrrespPpond o the site control

having proper storage of cement; waeigh batching of all
materials; contralled addition of water: egular checking of all
materials, aggregate grading and moisture content; and
poericodical checking orf workability and strength. Where there
is deviation from the abowve, valucs Eiven in the abowve table
shall be increcased By 1 N nmarnZ,

Table 1.0 of 1S10262:2009




Tible Maximum Water Content per Cubic
Metre of Concrete for Nominal
Maximum Size of Aggregate

Table 3 Volume of Coarse Aggregate per Unit
Yolume of Total Aggregate for Different
Zones of Fine Agaregate
(Clauses 4.4, A-T and B-T)

(Clauses 42, A-5 and B-5)
Sl Nominal Maximum Maximom Water
No.  Sizeof Aggregate Content”
mm kg
() () ()
i 10 208
i) 20 {86
i) 40 16

NOTE — These quantities of mixing water are for use in
computing cementitious material contents for tial batches.

" Water)content corresponding to saturated surface dry
agpregate.

S Nominal  Volume of Cosrse Aggregate” per Unit
No.  Maximom  Volume of Total Aggregate for
Sizeof  Different Zones of Fine Aggregate
Aggrepate A

mm ZonelV Zomelll Zomell Zonc?
11— g @ 6

b0 050 048 046 04
[/ 066 084 082 080

i 4 0% 0B 0N 08

" Volumes ae based on aggregates in saturated surface dry
condition,
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Lable2. Of IS 10262:2009

Tabie 3. Of IS 10262:2009




2.2 Selection of VWater Content

The water content of concrete is influenced by =a
number of factors, such as AEproeEatss Ssize, agregate

] : shape, aggregate texture, workability, water-cement
lt : Tatico, cement and other supplementary cementitiouns

‘ material type and content, chemical admixture and
'L envirornumental conditions. AAn increase in agrremates
i size, a reduction in Wwater-cement ratico and slummp, and
\ use of rounded aggregate and ~WwWatesr reducings
admixtures will reduce the water demand . On thhe other
'; hand increaseccd temperature, Celiment content, slhuamp,
! watcr-cement ratio, aggregate angularity and a decrease

i in the proportion of the coarse agogregate to Fine
é aggregate will increase water dexsyand .
|

The guantity of rmaaxxirmarn mixing water per unit

1t volume of concrete may be deterrmined from Table

Jmt . 2. The water content in Table 2 is for angular coarse -
agpregate ancd for 25 o SO mmm siamp rang<e. Lhe

water estimate in Table 2 can be reduced by

! approximately 10 kg for sub-angular aggregates, 20
'y ; kg for gravel with some crus

hed particles and 25 kg
for rounded gravel

Lo produce same workability . For

. i the desired workability (other than 25 1o SO srmam sluamp
\ ; range). the regquired water content may be established
additional 25 irrm slump or alternatively by use of

chemical admixtures conforming to IS 9103, This
illustrates the need for trial batch testing of local
materials as each aggregate source is differenmnt and

IC] I by trial or an increasce by about 5 Poercent for every
t
‘. can influence concrete properties differently. Water
1
E
}

reducing admixtures or supcrplasticizing admixturces
usually decrease water COoOmtent By S to 10 percent and

20 percent and above respectively at appropriate
69 | dosages.

4.4 Estimation of Coarse Aggregate Proportion

) Aggregates of essentially the same nominal maximum
I size, type and grading will produce concrete of
% satisfactory workability when a given volume of
‘ coarse aggregate per unit volume of total aggregate
‘ is used. Approximate values for this aggregate volume
| are given in Table 3 for a water-cement ratio of Q.5,
\ which may be suitably adjusted for other water-
‘ cement ratios. It can be secn that for equal workability,

lﬁ the volume of coarse aggregate in a unit volume of
‘\ concrete is dependent only on its nominal maximum

| size and grading zone of fine aggregate. Differences

1 in the amount of mortar required for workability with

'i different aggregates, due to differences in particle

i

shape and grading, are compensated for auvtomatically
bv differences in rodded void content.
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CONCRETE TECHNOLOGY (ELEC-I)
PART-II

@ Exam.201%

Full Marks 100

(40 marks for 1% part)

Use a separate Answer-Script for each part
[No code or handbook is allowed|

No. of Part I1 (Answer Any four of the following questions.) Marks
questio (4X10=40)
ns
1) a) Write a short note on Ready Mix Concrete. 5
b) Describe Bogues compound. 5 .
2) a}) Write the basic differences between wet process and dry process of | 6
manufacturing of cement. Discuss with flow diagram.
b) Write a short note on accelerator. 4
3) The oxide composition of OPC is as follows: 10
Ca0 (60%), SiO2 (15%), Al203 (5%), Fe203 (2%), SO3 (1%)
Find the percentage of C38, C28, C3A and CAAF.
What is lime saturation factor of this cement? On the basis of the result comment on
his cement. B
4)a) Write a short note on shortcrete process. IE !
b) Write a note on fiber reinforced concrete? 3
5)a) Briefly discuss about chemical reactions occurred after adding of water into a 5
cement.
b) Briefly describe the test of initial and final setting time of cement. 5




