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1. = Paper consisis of Part A (Civil and Structural) an_d'—_jPart B (Electrical) and Part C {Mechanical) and only

one Part is to be attempted as per option given .in the Application Form. Candidates should attempt
5 questions in all. Ail questions carry equal marks.

2. Each candidate will be given one Answer Book.

Answers to all questions must be written in one language, i.e., either in English or in Hindi according to the
option given by the candidate in his/ker Application Form. Candidates are not allou;'ed to write the answers
partly in English and partly in Hindi. . -

4. . Candidates must write their Name, Roll No., Ticket No., Name of the Examination and Subject at the
prescribed place on the cover page of the Answer Hook correctly. Candidates must also put their signature,
and left-hand thumb impression on the cover pagsat the prescribed place. Thé above instructions must be

fully complied with failing which the Answer Book will not be evaluated and zero mark will be awarded.
No credit will be given for answers written in a language other than the one opted by the candidate.

6. Necessary tables of IS 456 : 2000 Code of Practice are given at the end of Part A for use of candidates
attempting Civil and Structural part. T : oo

7. “Mobile phones and wireless communication devices are completely banned in the examination
 Fkalls/rooms: Candidates are cdvised not to keep mobile phones/any other wireless communication
devices with them, even swiiching it off, in Etheir own interest. Failing to comply with this
provision will be considered as using unfoir n@éans in the examination and action will be taken
against them including cancellation of their caﬁdidature.”
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- (CIVIL AND STRUCTURAL)
brick-earth unsuitélf')lﬂe{:fdf‘f manufactunngbncks ?
. ‘Describe any two tests tobe performed mcase of burnt clay bricks.

.Give also the reasons. -
(i)  Rapid hardening cement
(ii) High Alumina cement
Briefly explain
(i)  Assessed value
(i) Sinking fund
Deterrﬁi—ne the number of bags of cement required for a standard brick masonary

for a wall of thickess 3¢ cm for a height of 10 m and length 200 m in 1 : 4
mortar. . ) .

The readings given in the Table below were recorded in alevelling operation
from points 1 to 10. Reduce the levels by the height of instrument methed and
appljr appropriate checks. The point 10 is a bench mark having elevation of

66:374 m. Determine the loep closure.

What are the constituents “of “good: brick-earth ? What constituents render -

“ Qtate the conditions under which you will recoxﬁménd the fOlléwing' cements. -

~ Station _Chainage (m) B.S. 1.5 FS. .Remarks
R BM. = 68233 m
& 9 “iliee . | 2587 © 3132 C.P
N 3 40, 1-565 ’
A Sl
NG 4 80 1-911
e SR
Ao By 5 80 0376 R
S ‘
0 6 100 2:944 1522 CP
‘réb ,zu . .
o 7 120 3771
8 140 1334 | ° 1-085 - CP
9 160 0-601
10 180 2-002
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(b)

(c)

(d)

(e)
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A soil sample in its natural state has when fuily saturated a water content: of o

32-5%. Determine the void T thoM1t weights. CaIculate the total
weight of water required to- saturate a soﬂ mass of volume 10 m? Assume
G, =2-69.

Describe the method of laymg Water Bound Macadam (WBM) road

.Fmd the dlscharge through a rectangular orlﬁce 2 0m w1de and 15 m deep

fitted to a water tank The water level in the tank is 3 0 m above the top edge of
the orifice. Take ¢ q = 062,

Enumerate the assumptions made in Lacy‘s theory of canal demgns

Write short note on types of 1mpunt1es m water in- the hght of domestrc supply.

w Draw the shear force and bending moment dlagram and Iabel the vaIues of the |
‘--;{;largest pos1t1Ve ‘and negative shearmg forces and bendmg moments for the

beams with overhang as shown in Figure 1.

1000 kg
IOOkg/cm kg
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Flgure 1

Descnbe the various defects in concrete along with precautions that should be
exercised to prevent: t‘1em

Describe briefly creep and shrinkage.

A rectangular, singly reinforced beam 300 mm wide and 500 mm effective depth
is used as a simply supported beam over an effective span of 6 m. The
reinforcement consists of 4 bars of 20 mm dia. If the beam carries a load of

12 kN/m (inclusive of self weight), determine the stress developed in concrete

f. (a)

(b)

JI_) 2014

and steel. Take m = 19,

T

Classify welded joints according-to type of joints.

A single rivet lap joint is used to connect 12 mm thick plates by providing

26 mm dia rivets at 50 mm pitch. Determine the strength of the joint and joint
efficiency. Take working stress in shear in rivets = 80 N/mm?, working stress in
bearing in rivets = 250 N/mm? and working _stress in axial tension in
plates = 156 N/mm?,
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 Essential Tables of IS i56 : 20_(_i‘o Code of Practice

- IS 456 : 2000
26.2.1.1 D951gn bond stress in limit state method for pIam bars in tensmn shall be as
below :

Grade of concrete M20 M25 M30 M35 M40 andabove
Design bond stress, 7, ; N/mm® 12 14 15 17 19
Table 16: Nommal Cover to Meet Durablhty Requn‘ements _
: (i Clause 26. 4.2)
Exposure Nominal Conerete Cover in mm th Less Than
Mild " 2 |
ec:é ?/0 1 ) .
o '_‘.(,o‘ 5 O .. .Moderate , I
o\ $\>’@‘ Wz
%9‘ 0\5@6‘ el o -
<0 b - Very severe 50
& " - '
° Extreme _ 75
Notes
1. " For main reinforcement up to 12 mm dlameter bar for mﬂd exposure the
- nominal cover may be reduced by 5 mm.
2. ‘Unless specified otherwise, actual concrete cover should not dev1ate from the
required nominal cover by +10 mm .
3. For exposure condition ‘severe’ and ‘very severe’, reduction of 5 mm may be
made, where concrete grade is M 35 and above.
JD 2014 6




. ‘Essential Tables of IS 456 : 2000 Code of Praéfice

. I' IS 456: 2000
26211 De51gn bond stress in lmut state method for plain. bars in bensmn shall be as

below
Grade of concrete M20 M25 M30 M35 M40 and above
Designbond stress, 1, Njmm® 12 14 15 17T 19
‘ZONE TECH
Best’ lnsutu‘tekFar Spsr“
' . ' _ k Phatak, J2
o - ' 932%2’47676 946244‘/‘676
Table 16 Nommal Cover to Meet Durablllty Requlrements
) ' (Clause 26.4.2) '
_ , : _' Exposure _ Nominal Concrete Cover in mm Not Less Than
| e Mild - e
Moderate . .30
Severe e 45
Very severe | .50
~ Extreme . _ .75
. Notes :
1 For main reinforcement up to 12 mm diatheter 4bar' for n:uld éxposure the

nominal cover may be-reduced by 5 mm,

2. Unless specified otherwise, actual concrete cover should not dewate from the

. required nominal cover by +Ho gmm.

R s

: 3.  For exposure condition ‘severe’ and ‘Very severe’, reduction of 5 mm may be
o o - made, where concrete grade is M 35 and above,

CME 2016 | S -8
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e e IS 456 : 2000 -
. Table 19 : Design Shear Strength of Concrete, 7, N/mm 2

(Clauses 0.2.1, 40.2.2, 40.3 40.4, 40.5.3,41.3.2, 41.3.3and 4143

hatak, Jaipur

) Concrete Grade S
10057 | M15 | M20 | M2 | M3 | M35 M40 and
: : above
(W' @ | @ | @ ® | ©® |“m
S <015 | 028 | 028 | 029 02 | 02 | 030
0925, | 085 | 036 | 036 037 | 037 038
om0 - 046 048 | 049 050 - | 050 051
4 o5 | ose | 06 | 057 | 059 | 059 060 |
100 | o060 | o062 | o064 0-66 067 | 068 Ts
125 | o6 | oer | o | om | om | om | L=
150 068 | 072 | o714 | o7 | o7 | 079 ‘&&’.
1% | om | o075 | o078 | -0 |.08 | 084 3
200 | om | 079 | o082 084 | 08 | 088 | %*@
995 071 | 081 | 085 088 090 | 092 6%
9:50 071 | 082 | 088 0-91 0-93 0-95 R
275 o7t | o082 | o9 | o094 096 098
-3:;}0::(1 | on | 082 | 082 | 096 | 099 oo

Note: The term A, is the area of longitudinal tension reinforcement, which
continues at least one effective depth beydnd the section being considered -
except at support where the full area of tension reinforcement may be used -

' provided the detailing conforms to 26.2.2 and 26.2.3. -

Table 20 : Maximum Shear Stress; 7, N[mm2

(Clauses 40.2.3, 40.2.3.1, 405.1and 413.1) . -+

Concrete Grade M20 M'25 "M30 M35 M40 and above

ey N/mm® 28 31 85 37 40

. . S, PIO.

9462447676
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- 1S.456 : 2000 -
- Table 21 : Permissible Stresées-_ in Conerete.. '
' (Clauses B-1.3, B-2.1, B-2.1.2, B-9.3and B42) - =

All vélue‘s.ili Nlmin2

:  Permissible Stress in Compression Permissible Stress in R N
| Grade of o o _ Ny .
C : Bond (Average) for
1 Gonerete o, . : :
: Bending Direct Plain Barsin Tension
(1) @ 3 @
Oebe . Oce Thg
M0 | 80 s | -
M5 | 50 40 06
M20 | 70 50 08 -
M2 85 60 09
M 30 100 80 10
M 35 115 90 1
M40 130 100 12
M 45 14:5 11-0 1-3
M50 16-0 120 14
.. Notes: C A
~ - 1. . The values of permissible shear stress in concrete are given-in Table 23.
2. The bond stress given in column 4 shall be increased by 25 pei'cent for bars in
compression. . 2 - '

CME 2016 10




IS 456 : 2000 -
Table 23 : PermisSib‘le -Sh_ear Stress 111 Co'nc'r'ete.
(Clauses B-2.1, B-2.3, B4.2, B-5.2.1, B-52.%, B-5.3, B-5.4, B-5.5.1, B-553, B-6.3.2,
| | ' B-6.3.3 and B-6.4.3 and Table 21) |

o Permissible Shear Stress in Concrete, o Nf mm®
oA L : " Grade of Concrete Ll
| 05 T | 1 M40and
%l M5 | M20 | M2 M 30 M 35 o
= _ above
&) @ ® | @ | ® | ©® | @
<015 | 018 018 | 019 020 020 02 |
025 | o092 | o022 | o2 | 023 | 02 | 028
050 | 029 | 080 | o3 031 | 081 0-32
075 | 08¢ 035 |- 036 037 | o037 | 038
100 | 037 039 | 040 | 041 | 042 .| 042
125 | 040 | 042 | 044 0-45 045 | 046
C150 | 042 | 045 046 | 048 049 | 049
175 | 044 047 | 049 0-50 0-52 0-52
200 | 044 0-49 051 | 053 | 054 | 055
2:25 044 | 051 | 053 055 | 056 0-57
250 044 | 0L | 055 | 057 | 058 | 060
275 | 044 | 051 | 056 | 058 060 | 062
-; e | 044 | 051 | 087 0-60 062 | 063

, — — ) _ . | ‘ ©
Note: AS is the area of longitudinal tension reinforcement which continues at least - Q é“ S

; o3
one effective depth beyond ‘the section ‘beihg-'considered-éxqept at SUPPOTt : li{l f g §
_ ,r_where the full area of tension. reinforcemem:_ ‘maybe used provided the U 59 ‘,!“F c‘ff
% detailing conforms to 26.2.2 and 26.2.3. C | o ;,;':'-‘" Q-{;-" (,?"
Table 24 : Maximum Shear Stress, 7, Nfmm® Ng ]

(Clauses B-5.2.3, B-5.2.3.1, B-55.1 and B6:3.1)

Concrete Grade M15 - M20 M 25 - M 30" : M35

gy Nmm® 16 18 19 22 23 . 25

CME2016 T R | ~ _.PTO.




