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I) Tick () the correct answer: (30x1 = 30 marks)

. Introducing a man to her husband. a woman said, “His brother’s father is the only son of
my grandfather.” How is the woman related to this man?

a) Mother bjAunt ¢)Sister d) Daughter
2.16(81) 25 36 (168) 49 64 (?7) 81
ayl21 b)184 ¢)250 d)287

3. 10. If 51@6=61 and 8/ 10=164.then 7@9="

a)l2s b)63 ¢)130 d)32

4. Ina certain code language if the word “MUSEUM? is coded as "LSPAPG’. then how will
the word ‘PALACE’ be coded in that fanguage?

a) OYIWXY b) OYIXYW OIYXYWO daYXWYO!
3. 4.A monkey starts climbing up a tree 20ft. tall. Each hour. it hops 31t. and slips back 2ft.
How much time would it take the monkey to reach the top?

a)21 hours b)12 hours ¢) 18 hours d) 15 hours

6. A watch shows 4.30 Hrs. If the minute hand points to east. in what direction will the hour
hand point?

A} North-West b) South-East ¢)North-East d) North

7. In arow of trees. a tree is 34" from left end and 15" from right end. How many irees are
there in the row?

a)47 b) 48 c)49 d) 50

8.If ~eraser’ is called ‘box’, "box’ is called “pencil” . “pencil” is called “sharpner’ . and
‘sharpener’ is called “bag™ . what will a child write with?

a) eraser b)bag ¢)pencil djsharpener

9. If a car runs at 60km/h. it completes a certain distance in 18 minutes. At what average
speed .in kilometres per hour ;would this car need to cover the same distance in 20 minutes?

a) 68 kni/hr b)44 km‘h ¢)54 km/hr d)58km/h =
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10. Sohan and Mohan are w aiting to get on the school bus. Sohan is seventh in line. Mohan

is in the middle of the line. There are six students t between Sohan and \ioimn How many
students are waiting in the line.

a)l2 b)18 ¢)25 d)27
I'.The appropriate meaning of the proverb/idiom “bolt from the blue” is
a)Thundering b) A complete surprise ¢) deep in colour d) Very fast.

I2. One who is able to use his right and left hands equally well:

a) sinister b) ambivalent ¢.)ambidextrous d)amateur
I3. The boy wascured  typhoid.

a) from b) for c) of +d) through
14.Calcutta university is__ university which was established in the 19t Century.
a) an b) the ¢) this d) a

15. Which of the spelling is correct
a)Etiquete b)Ettiquete ¢)Etiquette - d)Etiquettee

16. A sentence has been given in Active/ passive voice. Out of the four suggested alternative,
select the one which best expresses the same sentence in Passive /Active Voice.

“You surprise me”

a)l am to be surprised. b) You are surprised c¢) | am surprised d) Me is surprised.
I7. Find the correct synonym for the word “Repercussion”

a) magnificent b) reaction ¢)acceptance d) resistance

18.How many pegs of wine yesterday?

a)you have drank b) were you drinking ¢) did you drink d) do you drink.
FOAE of camels.
a) pack b)caravan ¢) swarm d) pride.

20. Choose the sequence to form the correct sentence.
It has been established that

A: Einstein was

B: although a great scientist
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C: weak in arithmetic
D: right from his school days
a)DCAB b)BACD ¢)BADC dCBAD

21.Which among the following iconic structures almost burnt down recently after a
devastating blaze?

a)The Colosseum b)Wembley stadium ¢)Westminister Abbey  d)Notre Dame Cathedral
22.Which of the following country has hosted the 2018 Winter Olympic?

a)North Korea b)Japan ¢)USA d)South Korea

23. When is the International Museum Day observed every year?

a)18" May b) 10" May c)24™ May d) none of the options.
24.At present, how many States and Union Territories does India comprise of ?
a)27&6 b)28 & 5 c)29 & 7 d)30 & 8

25.The maximum strength of the House of the People as per the Constitution of India is
a)475 b)543 c)550 d)s52

26. Which of the i"oHO\.ving country is not a member of BRICS group of nations.

a)Brazil b)South Africa ¢)Saudi Arabia d)India

27.In which year was Mother Teresa awarded the Nobel Peace Prize?

a)1975 b)1979 c)1985 d)1990

28. Who is the current Secretary-General of the United Nations ?

a)Antonio Guteress b) Kofi A. Annan ¢)Ban Ki-Moon d)none of the options.

29.Which is the highest Wartime gallantry award given to individuals for service to Republic
of India.

a)Ashoka Chakra b)Param Vir Chakra ¢)Maha Vir Chakra  d)Kirti Chakra
30.Which country will host the FIFA World Cup in the year 2022,

a)Mexico b) Germany ¢) Japan d) Qatar
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IT) Tick (v) the correct answer: - (30x1=30 marks)

1) Minimum period before striking of formwork for R.C.C slab spanning upto 4.5 meter is
a) 3 days b) 7days ¢)14 days d)21 days

2) The recommended range of slump for Tremie concrete is between

a) 75-100 mm b)100-125mm ¢)125-175mm d) 200-250mm

3) The final allowable deflection( long term) in RCC beams/slabs due to all loads including
effect of temperature .creep & shrinkage measured from the as cast level of the supports of
floors. roofs and all other horizontal members should not normally exceed

a)span/125 b)span/200 c)span /250 d)span /375

4)Minimum reinforcement in RCC slab when high strength defonmed bars are used should
notbe lessthan _ of the total cross —sectional area .

a)0.08% b)0.10% ¢)0.15% d) 0.12%

5) The maximum permissible free fall of concrete may be taken as to avoid
segregation.

a) 1.5 meter b)1 meter ¢)2 meter d)none of the above

6) A column is called a long column if the ratio of the effective length to the least lateral
dimension is

a)>3 b) =6 c)>12 d)>10

7) The maximum spacing of contraction joint in unreinforced cement concrete rigid pavement
as per IRC specification is

a)2.5 mtr b)4.5 mtr ¢)3.5 mtr d)6 mir
8)Which of the pavement has high flexural strength
a)Rigid pavement b)Flexible pavement ¢)WBM road d)all the above

9A sand having fineness modulus more than will be unsuitable for making
satisfactory concrete.

a)2.6 b)2.9 ¢)3.0 d)3.2

10) When I ¢m on plan drawing represents 10 meter on the ground. the representative
fraction of the scale of drawing is

a)l/10 b)1/100 ¢)1/1000 d)1/10000
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I )The vertical distance between any two consecutive contour lines is called

a)Vertical equivalent b)Horizontal equivalent d)Contour gradient  d)Contour interval
12) When several contours coincide . itindicates a

a)Vertical cliff b) Valley ¢) Ridge d)Overhanging cliff

13) A first class brick should not absorb water more than of its dry weight after 24
hours immersion in cold water

a)5% b)15% ¢)20% d)30%
14)The construction of temporary structure required to support an unsafe structure is called
a)Underpinning b)Scaffolding c¢)lacking d)Shoring

15)The type of bond in a brick masonry consisting of alternate course of header and stretcher
is called

a)Flemish bond b)English bond ¢)Herringbone bond  d)None of above
16)The unit weight of brickwork (Brick masonry) is generally considered as
a) 1500kg/m* b) 1850 ke/m? ¢) 1920 kg/m? d) 2050 kg/m*

[7)The range for per capita minimum demand of water for domestic use for communities
with population above 100000 together with full flushing system is

a)150 -200 Iphd b)250 -300Iphd ¢)300 - 400 Iphd d)100 -150 Iphd

18) In routine vertical load test of RCC pile the maximum test load appliedis _ times the
working load .

aj)l.2 times b)1.3 times €)2.5 times d) 3 times

19)'N" value of SPT test in the range of 30-50 indicates

a) Very loose soil b) Loose soil ¢) Dense soil d)None of the above
20)Depth (D) to Width (B) ratio for shallow foundation is generally considered

a) <| b) <2 ¢) <3 d) <5

21)As per IS : 875 (Part 3) -Design wind speed (V,) at any height *z* in m/sec for wind load
analysis is given by

a)0.5Vy k; ks ks b)Vik: k> ¢) 3.5 Vi kiks k3 d) Vo ki k2 k3
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22)As per IS code .the total design lateral force or Design seismic base shear (Vs) along any
principal direction is given by

a) An W b) Ay W/3 c) An W12 d) none of the above
where W=S8cismic weight of the building & A, = Design horizontal acceleration spectrum .

23)For determining the Seismic forces . the country is classified into e seismic zones as
per latest IS 1893 code.

a)s b) 4 c)3 d )6

24) The relationship between radius of curvature ( R) .Bending Moment (M) and flexural
rigidity (EI) is given by

a) R=M/EI b)EI=R/M ¢)M=EI/R d)none of the above
25)Diameter of a bolt hole is usually taken as

a) nominal diameter of bolt  b) nominal diameter +1.5mm  ¢)nominal diameter +3 mm
d)none of the above

26) The rise and fall method of leveling provides complete check on

a) Backsight b)Intermediate sight c¢)Foresight d)all the above

27) In direct tension lap length including anchorage value in reinforcement shall be

a) 2Lgor 30 @ whichever is greater b) least of 3Lsor24 O ¢) 2Liq d) Lg
where Ly is the development length & @ is the dia of bar.

28) The short term static modulus of elasticity of concrete (E ) can be assumed as

a) 4000 Vf b) 5000 VF ¢)5000 f o d) 6000 Vf
where f o is the characteristic strength of concrete.

29) The approximate weight of each 600mm x 600 mm x 10 mm thick vitrified tiles is

a)7 .S kg b)5 k

({1}

)10 kg d)2.5k

(=]

30) As per IS 456(2000) ,the minimum cement content for M20 grade reinforced concrete
under mild exposure with normal weight aggregates of 20mm nominal maximum size is

a)250kg/m’ b) 275kg/m* ¢) 300kg/m? d)350kg/m*
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ITI) Answer any ONE (a) or (b): (15 Marks)

(a) Find the support reactions at A & B and also draw the Bending Moment & Shear Force
diagram for the propped cantilever beam shown below.

4 mtr, 12KN

A o B
b 2
omir. g

(b) Write short notes on:
1) Initial load test on RCC pile.
2) Bearing capacity of soil.

3) Non-Destructive Tests (NDT) for Concrete.

IV) Design the simply supported RCC beam given below as singly reinforced using Limit
State Method of design as per IS 456(2000).Consider M20 grade concrete & Fedl5 grade
steel. :
(25 Marks)
Udl @ 30kN/mrx

v ¥ ¥V UV V¥V V¥
1 o
A 6 mitr. V|B

Given data: - The limiting value of the depth of neutral axis (Xynava) is 0.48 for Fe 415 grade
of steel. '

Enclosure --- Page No. 96 & 73 of IS 456: 2000 and page no. 48 & 179 of SP 16 provided for
reference.
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IS 456 : 2000

ANNEX G

(Clause 38.1

Awnervie pg-t

N
}

MOMENTS OF RESISTANCE FOR RECTANGULAR AND
T-SECTIONS

G-0 The moments of resistance of rectangular 2nd
Tescctions based on the assumptions of 381 arc given
in this annex.

G-1 RECTANGULAR SECTIONS

G-1.1 Sections YWithout Compression
Reinforcement
The momem of resistance of rectangular scctions
without compression reinforcement should be obtzined
as follows :

a) Determine the depth of netutral axis from the

following cquaton :
x, _ 0874 Aq

d 0.36 f., bd
b) If the value of x/d is less than the linuting
N value {see Note below 38.1), calculale the
moment of resistance by the following

—

expression :
\ At
\ M =087 5 Agd { Hady |
\ bdfy )

%) If the value of x/d is equal to the fimitis
value. the moment of resistance of the secti
is given by the following expression :

o x N
M, iy = 0.36 =05 |1 -0.42 bl L % Sl
7 21
d A\ ;

d) Ifx,/dis greater than the limiting value, the
section should be redesigned.

In the above equations,

¥ = depth of neutral axis,
d = effective depth,
1 = characteristic strength of reinforce-
ment
A, = amea of tension reinforcement,
i — characteristic compressive strength
of concrele,
b = width of the compression face,
M, . = limiting moment of resistance of

a section without compression

reinforcement, and
E = limiting value of x_ from 39.1.
G-1.2  Section with Compression Reinforcement

Where the ultimate moment of resistance of section

exceeds the limiting value, M compression
reinforcement may be obtained from the following

cquation :

M, = Mu.lim=fch-£ (d-d)

where
M M 4 are same as in G-1L.1,
o', e .
7 = design stress in compression reinforce-
s . .
ment corresponding to a strain of

xu. max
where
v = the Jimiting value of x, from 38.1,
A = arcaof compression reinforcernent, and

depth of compression reinforcement
from compression face.

b
i

tal area of tension reinforcement shall be
ohtzined from the following equation :
Au = Aﬂ 1 * Au‘l

where
A, = arcaof the total tensile reinforcement,
4 = area of the tensile reinforcement for a
singly reinforced section for M_ ...
and

4= A_f1087f,

G-2 FLANGED SECTION

G-2.1 For x< D, the moment of resistance may be
tod from the equation given in G-1.1.

G-2.2 ihe limiting value of the moment of resistance
of the section may be obtained by the following
equation when the ratio D, / d does not exceed B2

Xy,

( x
M, =036 ;“‘“ L1-0.42—"-d&) fu bod?

+0.45 fue (b b, ) Dy (A-QL)
2
where
M, x, . dandf, aresame asin G-1.1,
b= breadth of the compression face/flange,
&, = breadth of the web, and

D, = thickness of the flange.
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1S 456 : 2000

Table 19 Design Shear Strength of Concrete, Toy
(Clauses 40.2.1,40.2.2, 40.3, 40.4, 40.5.3, 41.3.2, 41.33 and 41.4.3)

10"?_3‘ . g Cnmittc Grade i
MIS M 20 M25 M 30 M35 M 40 and above
n (2) (3) (4) (5) (6) N
s0.15 0.28 0.28 029 029 0.29 0.30
0.2§ 0.35 0.36 0.36 037 0.37 0.38
0.50 0.46 0.48 0.49 0.50 0.50 051
0.75 0.54 0.56 0.57 0.59 0.59 0.60
1.00 0.60 0.62 0.64 0.66 0.67 0.68
12 0.64 0.67 0.70 0.71 0.73 0.74
1.50 0.68 0.72 0.74 0.76 0.78 0.79
1.75 0.71 0.75 0.78 0.80 0.82 0.84
2.00 0.71 0.79 0.82 0.84 0.86 0.88
225 0.71 0.8 0.85 0.88 0.90 0.92
2.50 0.71 : 0.82 0.88 0.91 0.93 0.95
275 0.71 0.82 0.90 054 0.96 098
300 0.71 0.82 0.92 0.96 0.99 1.01
and
above

NOTE— The term A is the area of longitudinal tension reinforcement which continues at least one effective d.c.pth beyond the s;cst;o;
being considered except at support where the full arca of tension reinforcement may be used provided the detailing conforms to

and 26.23

Table 20 Maximum Shear Stress, 7, ., N/mm’
( Clauses 40.2.3,40.2.3.1,40.5.1 and 41.3.1 )

Amne Avnesure pq:2

Concrete MI5 M20 M25 M 30 M35 M40
Grade and
above
; 3 57 4.0
% max s N/mm? 2.5 28 3.1 3.5 3
c) Inclined stirrups. . V,=087f A sina
Where bent-up bars are provided, their contribution where
towards shear resistance shall not be more than half A, total cross-sectional area of stirrup legs
that of the total shear reinforcement. or bent-up bars within a distance s..
Shear reinforcement shall be provided to carry a shear 5 spacing of the stirrups or bent-up bars
equal 1o V, — 7. bd The strength of shear reinforce- along the length of the member,
ment V__ shall be calculated as below: T, nominal shear stress,
a) For vertical stirrups: T design shear strength of the concrete,
0.87f, A.,d b breadth of the member which for
= — flanged beams, shall be taken as the
Sy breadth of the web b,
b) For inclined stirrups or a series of bars bent-up r characteristic strength of the stirrup or
at different cross-sections: bent-up reinforcement which shall not
be taken greater than 415 N/mm?
0875 Ad ¢, s = P
e (sinex + cos a) o angle between the inclined stirrup or
v bent- up bar and the axis of the member.
o
¢) For single bar or single group of parallel bars, not le.‘:s than 45°, and
all bent-up at the same cross-section: d effective depth.

=~
w
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240
250
415

| T,
48 D TABLE 2 FLEXURE — REINFORCEMENT PERISIS:NTAG p
REINFORCED SECTIO

5 O O Jex ™ 20 Njmm?

f ck

/—————-—-—‘———-‘.“

FOR SINGLY

20 £y, N/mm? ad? fy, Njmm?
b4 ©m A/ s / -—
I\Iuﬂ‘t{’. fen 2y A ~ y mm! s < 415 480 0o
e N/om? N/ 240 25
: 240 20 A4lS 430 500 O
' 253 1203 6313 0.6‘:;
‘146 : 0085 0073 0070 [ 22 I 216 0:733 0 08
g;cs) 8-}71 8'%462 00% 008 0082 | 224 l,ggf i%o 0-741 0640 0615
040 0196 088 014 08 Q04 | 226 IFL g3 o749 067 0w
045 0222 0213 0128 011l 8:}% %23‘3 }309 {256 0757 0654 0623
050 0247 0237 0143 0123 TR P E R
oss o022 0262 o158 oms o1yt | 23 138 FER omy o 06
060 0298 0-286 0172 0149 0143 | 234 1297 0781 0675 0642
o6s 034 03l 0487 ol o1ss | 236 131 1T Gos  gem o
070 03% 0336 0203 0175 0163 g:gg %13380 13 0798 060 068
075 0376 0351 0218 0188 0181 [ 2 : v i A
080 0403 0387 023 0201 0193 | 242 1394 133  Dsls o704 o6
085 0°430 0-412 0-248 0215 0206 e 3 1-366 0-823 0711 0683
oo whe b ol B2 S| A6 bR B om ob O
095 0433 0484 O - _ R S : =
: : 0295 0255 0245 | 2'50
e 2 g5 | 252 1467 1408 0848 0734 0T
105 0-538 0517 0311 0:‘.69 0' 554 1-482 1422 0-857 0741 DZ}!‘
b s 085 ol 00 037% | 236 1497 1437 0886 o748 0708
15 0394 ] £ : 3 3 451 0-874 . 726
S oea S oo OO e mpong oM NE OB
125 0% :
: . - 326 | 262 1542 1481 0892 0TI 0740
10 pes  Gan . 88 8%%3 8-339 264 1558 1495 0901 0719 074
13 017 94 - 3 : 66 1573 1’510 0910 078 0755
a0 0736 0707 0426 0368 0353 | 2 : 786
140 0TS o735 0443 0383 0367 | 268 1388 125 0919 0
L4 0355 0763 040 0397 0382 | 270 164 IS0 0928
I ; ; : 0396 | 272 1620 1555 0937
pss o825 07 04 BBZ GOl | 294 16 150 0946
160 0855 0821 0494 042 71 5 0938
189 O8s  oss oSz, 043 04 | 276 D6l IS8s s
Y 0316 0-879 0-520 - 0-458 0'74-0 Z' 1' J :
170 0315  0s09 0547 0473 0454 | 280 1683 1616
: : 489 0469 | 282 1700 1632
180 0978 - 033 O D53 odsa | 284 1716 1647
1% 100 o0 o6z OS2 0500 | 286 1732 1663
e i 23 1030 0621 08537  0SIS | 288 1749 1679
1gs 102 060 03553 033 | 20 1766 1695
200 1:106 1062
. 647 0559 0537 | 292 1782 1711
202 D119 1O TR 0386 os43 | 284 199 1727
204 32 1SS o062 0513 050 | 296 1816 1743
T 1% 1z o060 08B 036 | 298 183 176
% S 5 &
208 iz L1z 061E 0SB
. 685 0593 0569
212 v8s 1B GG 039 o
214 12 484 0701 0605 082
216 H{g e s aois oae
ZI8 1  1r0 - Ol A0

Nore — Blapks iodlcate inadmissible reinforcement percentage (see Table E).

DESIGN AIDS FOR RETNFORCED CONCRET®
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Avnexu~e (8 L}

—‘-"_'\_.
TABLE ¢ s
9% SHEAR — VERTICAL STIRRUPS
\l
alues of pu/q for two legged stirrups, KN/em. ¥-
Sy = 250 Nfmme
— 8 3
SERME Dixveres, mm fs 5 g By,
SEALENG, e DIAMETER, Mm
s ﬁ&lo\*ﬁ " e =
: Sdies 12 6 s 10 12
/ 4373 -.
6 2:050 : 6833 9-839 : ; 11342 16334
7 1757 3‘?;‘; 5694 8200 ‘31-%:3‘ Z-ﬁg 9-452 13-611
8 1537 e 4:881 7-028 2917 5-185 8-102 11667
9 1-367 2435 ;' ;gé 'g'iég 2-552 4537 7-080% s%gg
10 1-230 3. : 2:269 4:033 63
2186 3416 4920 2:042 3630 5671 8:167
11 1118 1-988 3 y
2 : 3106 4472 1856 3299 5-156 7-424
13 (1}83'55 ;282% 2oal 4100 1701 3025 4726 6806
14 0879 1-56 2628 3784 1°571 2792 4-363 6-286
15 0820 el 2:440 3514 1458 2593 4-051 5833
1°458 2:278 3280 1-361 2420 3781 5445
16 0769 11366 2:135 3 -
075 1276 2:269 3-545 5:104
}g g;s’s?g L 2010 2894 1201 2135 3336 4-804
1215 1-898 2:733 1134 2016 3-151 4-537
19 0647 1-151 1798 2-589 1075 1910 2-985 4298
20 G615 1-093 1-708 2:460 1-020 1815 2:836 4083
25 0492 0-875 1367 1:958 0817 1452 2:269 3267
30 0-410 0729 1-139 1-640 0-681 1-210 1°850 2722
35 0-351 0-625 976 1406 0-583 1-037 1°620 2-333
40 0307 0547 0-854 1:230 0-510 0907 14418 2042
45 0273 0486 0759 1093 0-454 0807 1-260 1815
TABLE 63 SHEAR — BENT-UP BARS
Yalues of Vi for singal bar, kN
T Jy =230 /mm?® fy = 415 Arﬂmm*
- i e o s ey
- 1479 20-05. 24-56
9 }%'gg 21°30 2887 1535
12 30-92 3787 51‘33 62'87
;g 39-14 47°93 64-97 79-57
20 4832 56-18 R0-21 9823
s 7160 97-05 118.86
2 ;gjg 9246 125:32 153.48
23 53-70 11598 157-20 192:53
2 12369 151°49 20532 25147
gé (5644 19173 25986 31827
& d the axis of the member,
Note — @ is the angle between the bent-up bar and the ax o
179
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