EX/CE/T/316A/2019
B.E. CIVIL ENGG. 3rd YEAR 157 SEM. EXAM. 2019

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

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

No. of PartI ' Marks
questions Full Marks = 60 20x3=060
1. Answer question a or b 20
N (3+12)+5=20

i What do you mean by workability of concrete and write
down the factors affecting workability of concrete, Descrlbe
each factor briefly.

il.  Write short on bleeding and segregation of concrete.

or _
' 10+10=20

i.  How can you measure workability of concrete in the
laboratory? Describe with neat sketch (any one test).
1. What do you know about flexural strength of concrete
and how can you measure flexural strength of concrete
in the laboratory? - S




| a. Grade designation : M25

| d. Workability :.75 mm (slump)

| 2, Coarse aggregate : 2.65

Make a mix design proportion as per IS 10262:2009 for M 25 grade of 20
concrete with calculations for the necessary data given below.
Basic Data for mix design

b. Type of cement : OPC 43 grade, IS 8112
c. Max. Nominal size of aggregate. : 20 mm

e. Type of aggregate. : Crushed angular aggregate.
£ Maximum cement content : 450 kg/m’

g, Chemical admixture : Not used

Test data for materials

i. Specific gravity of cement : 3.15

ii. Specific gravity of

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 I 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.




' EX/CE/T/316A/2019
B.E. CIVIL ENGG. 3rd YEAR 1°' SEM. EXAM. 2019

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

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

No. of PartI Marks
questions Full Marks = 60 20x3=60
3. 20

a. write short note on Fly ash concrete 5
b. ' 5+10=15

i, What do you mean by self-compacting concrete and write
down the advantages of self-compacting concrete

ii, Describe J-ring test for measuring the workability of
self~compacting concrete.




ANNEXURE

Table 5 Minimum Cersent Content, Maximum Water-Cement Rutio and Minimﬁm Grade of Concrete
for Different Exposures with Normal Weight Aggregates of 20 mm Noming! Maximum Size

{Clauses 6.1.2, 8.24.1 and 9.1.2)

.8}
Mo,

L]

it}
i)
iv)
¥)

- Expozure - ‘ Pluln Conercte ' S Reiﬂtaﬁ:ﬁ Concrete

Minimum Maximum Minimum Mininmeny Muimum Minimum

Cemient Free Water- Grade of Cement Free Water. Grade of

Content Cement Ratio - Concrete Content Cement Ratio Concrete

kgfm’ kpim?
£2) ) W ® ) oh ®
Mild 20 1 B 300 055 M 20
Modente 240 0.60 M5 300 aso M25
Suvere i 450 M 0 _ K#l0 .45 M 30
Viery severe 260 045 M 20 40 045 M 35
Extreme 2o 040 M2¢ 360 0.40 M40
NOTES

1 Cementcontent preseribed in this table is

additions such as fly ssh or ground granuinred blast fumace sfag may be taken into scoount in the concrelo composition with respect to

frrespective of the grades of cement snd it is inclusive of sdditions mentionod in 8.2, The

the cenent content and water-cement rafio if the suitobility is catnblished and s Jong as the maximum suxounts taken into account o
aot exceed the limit of pozzolona and slag specified in IS 1489 (Pt 1) and 1S 455 teapectively,
2 Minimum grode for plain concrete under mild exposure condition i not specified.

Table 5. of IS 456:2000
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PNOTE «— YThe abowe wvalkures COXrSESEona o the sire comntrood
having propoer Storage of Ccement: weish bratching of o)l
marcrials; controlied acddition of wamberg paesgrarlacs choeclkcing of ail
maatorials, oapsresaates Snxakiny Fr SmIRald MmO RS LOr o R e vt aanek
poricodical clhweclcing of workability ouad sarcmpth,. Wheece: there
It clawviation Frosrox Choe aboxve, valuos given i fthuve above Tt la
Shall bxer i s ol oy 1 Pyl

Table 1.0 of 1S10262:2009



Table 2 Maximom Water Content per Cubic
Metre of Concrete for Nominal
Maximum Size of Aggregate

Table 3 Volume of Coarse Aggregate per Uni
Volume of Total Aggregate for Different
- Tonesof Fine Aggregate
(Clauses 44, AT and B-T)

(Clauses 4.2, A5 and B-5)
S| Nominal Maximum | Maximum Water
No.  Sizeof Agpregate Confent”
il | kg
1) @ ()
i ) 16
i) i 165

NOTE — These quanities of mixing water are for use in
compating cexentitious material contents for riat atches.

< 1 Water)content corresponding to saturated surface dry

agareate

S| Nominal  Valume of Coarse Agavegate” per Unit

No. Maximum  Volome of Total Asgregate for
Sieof  Different Zones of Fine Aggregate
Aggrenafe ; A

m Tl Zoel

o o 6 & 6 0

b0 00 0 0% 0w
DN M e e o8

w40 0% M 0N 08

" Volume ar based on aggrogts n saurated sufee ry

condition,

Table2. Of IS 10262:2009

Table 3. Of IS 10262:2009

Zonell  Zonel




.2 Selectiore: of SWoater CTToxntexnte

The water content of concrete is influenced by =a
Dumbrer of factors, suceh as agEremabe size, aporesate
shape, aggregate texture, workability Y ATEr —aernent
ratico, cement and orther suapplementary cormentitions
raterial type anct content, chemical admixture and
environmental conditions. Ao increase in argroegpates
size, a reduction in wWater—-carment ratio and sluamp, and

hand increasecd temperaiure, Cement content, ELSET 2% s 0
WaRLer-Cemernt ratio, agsoregsate an gularity and a decrease
in the proportion of the COArsSe ageregate to FHine
agmgregate wWwill increase water desxranxck .

T'he guantity <f TIANIITROITIR mixing water Paerr wmnit
volume of concoraete may be determined Trom Table
2. The water contermt im Table 2 is for angulasr coarse
agegregate and for 25 o SO oo slurmp ranges. The
wWater estimate in TFable 2 carn bhe reducect by
approxirmately 10O ko for sub-angular aggregates, 20
ke for gravel with some crushed Prarticles and 25 kg
for rounded gravel to Produce same workability . Hor
the desired workab>ility Cother tharn 25 to SO rmnrn slump
~rangel, the reqguired water contarit may bae establiished
by trial or Aan incorease by about 3 percent for evary
additional 25 slTurnip or alrernatively by usce of
chemical admixiures conforming to IS 9103, ‘Fhis
illustrates the necd for rrial batch testing of local
materials as cach agmregate source is differomnt and
= can influence concrets Properties differentls . VWatear
: recdiuncing acdimi xtures o supcecrplasticizing admixtures
uswally decrease water cormtent By 5 to 10 prercent and

20 percent and above respectively at appropriate:
dosages. '

4.4 Estimation of CToarse Agpgregate Proportion

Aggregates of essentially the same nominal maximum
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 0.5,
which may be suitably adjusted for other water-
cement ratios. It can be seen that for equal workability,
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
in the amount of mortar required for workability with
different aggregates, due to differences in particle
shape and grading, are compensated for automatically
bv differences in rodded void content.

Clause 4.2 and Clause 4.4 of IS 10262:2009

e e e e e s



Ex/CE/T/316A/2019

B.E. Civil Engineering - Third Year - First Semester

Concrete Teéhnology
(part- I1)

Time: Three Hours

[Assume reasonable values of any data not given but required. |

Full Marks; 40

Marks

ii) What is admixture? Mention different type of admixtures.

. { No.of Answer any two questions from question no 1, 2 1nd 3. Answer other - M :
| questions two questions from question no 4,5 and 6. - (4X10=40)

1) The oxide composition of OPC is as follows:

: Ca0 (55%), Si02 (17%), Al203 (6%), Fe;03 (3%), SO3 (2%)

Find the percentage of C3S, C,S, C3A and C4AF, . S5
What is lime saturation factor of this cement? On the basis of the result
comment on this cement. :

2) i) Briefly discuss about the soundness test of cement, 5
ii) Write the basic differences between quick seiting cement and rapid 5
hardening cement. What are the uses of these cements? What are the
relevant IS codes?

3) i i) Write the basic differences between wet prbcéss and dry process of 5
manufacturing of cement.
if) Write s short note on hydration of cement. , | 5

| 1) Briefly explain different types of mixing process in Ready Mix Concrete., | 3

~ { ii) Briefly describe about air entraining adnﬁixtu_re. 4

iii) Write a short note on metakaolin. ) 3

5 i) Write the functions of super plasticiser. What is the basic difference 3
' between super plasticiser and plasticiser?

i) What is the role of fiber in fiber reinforced concrete? 3

6) i) Briefly explain wet and dry process of shorterete. 5

5





EX/CE/T/316A/2019
B.E. CIVIL ENGG. 3rd YEAR 157 SEM. EXAM. 2019
Subject: CONCRETE TECHNOLOGY. TIME: 3 Hours Full Marks: 100

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

No. of PartI Marks
questions Full Marks = 60 20x3=60
1. Answer question a or b 20

a (B+12)+5=20

i What do you mean by workability of concrete and write
down the factors affecting workability of concrete. Describe
each factor briefly.

ii.  Write short on bleeding and segregation of concrete.

or
10+10=20

i.  How can you measure workability of concrete in the
laboratory? Describe with neat sketch (any one test).

ii.  What do you know about flexural strength of concrete
and how can you measure flexural strength of concrete
in the laboratory?

Make a mix design proportion as per IS 10262:2009 for M 25 grade of
concrete with calculations for the necessary data given below.
Basic Data for mix design

a. Grade designation : M25

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

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

d. Workability : 75 mm (slump)

e. Type of aggregate. : Crushed angular aggregate.

£ Maximum cement content : 450 kg/m’

g. 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 I 6f 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.

20

EX/CE/T/316A/2019
B.E. CIVIL ENGG. 3rd YEAR 15T SEM. EXAM. 2019

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

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

No. of Partl Marks
questions Full Marks = 60 20x3=60
3. 20

a. write short note on Fly ash concrete 5
b. 5+10 =15

i, What do you mean by self-compacting concrete and write
down the advantages of self-compacting concrete

ii.  Describe J-ring test for measuring the workability of
self-compacting concrete.

ANNEXURE

Table 5 Minimum Cement Content, Maximum Water-Cement Rutio and Minbmun Grade of Concrete
for Different Exposures with Normal Weight Aggregates of 20 mm Nominal Maximun: Size

{Clawses 6.1.2, 8.2.4.) and 9.1.3)

81 Exposure Pialn Concrete Reinforced Concrete
No, .
Minimum Maximury Minimum Minimnm Maximum Minimum
Cement Free Water- Grade of Cement Free Water Grade of
Content Cement Rotio Concrete Content Cement Ratio Concrete
kg/m' kg/m?
] {2 3y {4 5y 6y h {8)
i Mild 220 0.60 _ 300 Q.85 M0
i3 Modenite 240 0.60 Mis 300 850 M5
i) Severe 250 .50 M6 320 DA% M 30
i) Very severe 260 G458 M0 k2] 045 M
v) Extreme 180 040 M2s 366 0.40 M40
NOTES i

1 Cementcontent prescribed in this tabls is imvespextive of the grades of cement snd it is inclusive of sdditions mentioned in 8.2, The
additions such os fly nsh or ground gramlared blast fumace stag may he taken into scoount in the concrele composition with respect to
the cement content and water-cement ratio if the suitobitity is extablished and as fong as the maximum amounts tken into aecount do
not exceed the limit of pozzolonn and slag specified in IS 1489 (Part 1) and IS, 455 reapectively.

2 Minimum grade-for plain concrete under mild exposure condition i1 not specified.

Table 5. of IS 456:2000

Table I Assomnmed Standacd Dheviatioxn
CCcrresersy B2.1 .2, -3 cxrrct 2Ty

s=r Grade of Assurmed Standard eviation
™No- Lot 1 Ry 2=t 2 N /rvraaon
1> £Z> €3>
iy »n 10 3.5
i LS
iti> N ZO
v M ZS +.
> M 30
~id N 3S
~iid N A0
~iEid M as 5.0
x> NSO
) M oSS
NOTE — The abowve values correspond to the Site comtrol

having proper StOorage of cement: weish batching of aXl
matcrials; controlicd addition of water: regulas checking of ail
nAAtCrials, AR ate Erading and mMoisSture CoOomtent; amod
poriodical checking of workability and streagth. Where there
is deviation fromm the above, valuos Hsiven in the abowve tablo
shall e inoreased Lo R D S L 5N

Table 1.0 of 1810262:2009

Table 2 Maximum Water Content per Cubic
Metre of Concrete for Nominal
Maximun Size of Aggregate

Table 3 Volume of Coarse Aggregate per Uit
Yolume of Total Aggregate for Different
Lones of Fine Aggregate
(Clauses 4.4, AT and B-1)

(Clauses 42, A-5 and B-5)
S| NominalMaximum  Maximom Wafer
No  Sizeof Agpregate Content”
] ke
() @ ()
i 0 It
i 0 I

NOTE — These quantities of mixing water are for use in
compiting ceaentitious material contents fortriat batches.

" Waterjcontent corresponding to saturated surface dry
aggregete.

§ Nominal  Volume of Conrse Aggregate” per Unit

No. Maximum  Volome of Total Agpregate for
Sizeof  Different Zones of Fine Aggregate
Aggregate A

m Tl Zoell Dol Dol
I

B0 050 048 046 0M
w06 06 0 0
(11 N 1Y Y R O

" Volumes are based on aggregates in sauraed surface iy

condition,

Table2. Of IS 10262:2009

Table 3. Of IS 10262:2009

4.2 Selecticon of SYWatex CTomtexnt

The water content of concrete is influenced by a
oumber of factors, such as aggregate size, aggregate
shape. aggregate texture, workability, VAT e rrIent
ratio, cement and other supplementary cementitious
material type andc content, chemical admixtuare and
environmental conditions. An increase in agEregates
size, a reduction in water-cement ratio and stump, and
use of rounded aggregate and water reducing
adomixtures will reduce the water demand. On the other
hand increasec temperature, cement content, slamp,
waler-cemernt ratio, agoregsate angularity and a decreasce
in the proportion of the COArsSe agoregate to fFine
aggregate will increase water desxraod .

The guantity of Doaxiioeouon mixing water per uanit
volume of concrete may be dertermined from Table
2. ‘The water content inm Table 2 is for angular coarse
ageregate and for 25 to SO o slump range. The
Wwater estimate in Table 2 can be reducect by
approxirnately 10 kg for sub-angular aggregates, 20
kg for gravel with some crushed particles and 25 e
for rounded gravel to pProduce sarnme workabi 1lity . For
the desired workability (other than 25 to SO rmrnm slump
range), the required watexr content may be established
by trial or an increase by aboutr 3 Percent for every
additional 25 man slump or alternatively by use of
chemical admixtures conforming to IS 9103, This
illustrates the mnececd for triai batch testing of local
materials as ecach aggEgregate. source is different and
can influence concrete Properties differentlsy . Watexr
redacing adomixtures or superplasticizing admixtures
usually decrease water content by S to 10 percent and

20 percent and above respectively at appropriate:
dosages.

4.4 Estimation of CToarse Aggregate Proportiox

Aggregates of essentially the same nominal maximum
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 0.5,
which may be suitably adjusted for other water-
cement ratios. It can be seen that for equal workability,
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
in the amount of mortar required for workability with
different aggregates, due to differences in particle
shape and grading, are compensated for automatically
bv differences in rodded void content.

Clause 4.2 and Clause 4.4 of IS 10262:2009

e
Ex/CE/T/316A/2019

B.E. Civil Engineering - Third Year - First Semester

Concrete Technology
(part-II)

Time: Three Hours

[Assume reasonable values of any data not given but required.]

Full Marks: 40

No. of Answer any two questions from question no 1, 2 1nd 3. Answer other Marks
questions two questions from question no 4,5 and 6. (4X10=40)
1) The oxide composition of OPC is as follows:

CaO (55%), 5102 (17%), ALOs3 (6%), FerOs (3%), SO3 (2%)

Find the percentage of C38, C38, CsA and C4AF. : 5+5

What is lime saturation factor of this cement? On the basis of the result

comment on this cement.

2) i) Briefly discuss about the soundness test of cement. 5
ii) Write the basic differences between quick setting cement and rapid 5
hardening cement. What are the uses of these cements? What are the
relevant IS codes?

3) i) Write the basic differenices between wet process and dry process of 5
manufacturing of cement.

ii) Write s short note on hydration of cement. | 5 5
) Briefly explain different types of mixing process in Ready Mix Concrete. |3
ii) Briefly describe about air entraining admixture. 4
iii) Write a short note on metakaolin. 3

5 1) Write the functions of super plasticiser. What is the basic difference 5
between super plasticiser and plasticiser?
if) What is the role of fiber in fiber reinforced concrete? 3

6) i) Briefly explain wet and dry process of shortcrete. 5

5

ii) What is admixture? Mention different type of admixtures.






