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- What are the factors that influence the 'sﬁfémgth of cement concrete ? 'Bﬁeﬂj}
dlSCllSS the effects of Water-cement ratio and Workabﬂlty on the strength of
Conerete. B T 1_5

Explain the purpose of conductmg sounidness test of cement. Describe the ~ -
apparatus and method of test with the help of neat sketches. 15 '
Give a short descnptlon of preservatlon of Wood using various Wood
§ " Areservatives. ‘ : . : : c 10
- d List the four 1mporta.nt tests conducted on bncks Explam the varlous defectsm -
\0. 7 breks | : 90
_ o L S L ZONE TECH,
’\/, _ _ o _‘ o RIS o : Best Institute For J.En. .
_ - o : Tonk Phatak, Jaipur -
- 2@ (a) /I’lte the charactenstlcs of contour lines: 9828747676, 9462447676 - 10
M) The follomng readings were extracted from a level field book. Some of the', -
’ entries are missing because of exposure to rain. Insert the missing readings and
check your results. o K _ 20
Station | BS. | 1S. | 'FS. | Rise | Fall | BL | Remarks
1| 3250 i ' o -Benchmark
2 [1ms | |7 | 0750 | ? | Change point i
3 IR T U R N B T
4 ? 1920 | 9 "
e 5 2340 | - | 1:500 | ?
6 | ' 1000 | .| 7 | |
7 7| 1850 2185 | | 25000 | Change point’
8 1575 o 7 '
9 ? N 9
0 | 2 | | e | . |1650 | ? |C
11 1850 | om0 |, | 7|
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(total finished volume 6000 m?). In half of the embsnkment due. to, improper
: ‘r‘o]]ing, the dry unit weight achieved was slightly lower. If the dry unit weights.

soil used in each part and the amount of soil used.

A 6 0 m Ingh retaamng Wall is to support a soil with unit welght 17 4 kN/m
K : ¢ 96° and ¢ = 14-36 KN/mZ. Determine the: Rankme active force per unit length
\ - of the wall before the tensile crack occurs. Find the critical _depth.l

Two ﬁipés of diameters ‘D’ and ‘d’ and eqna'l length T are arranged in parallel.
- The loss of head for & flow of ‘Q i 1s . If the same pipes are arranged in series,
~ “thie loss of head for the same flow i E. If d = 0-5'D; find the percentage of total

/. : flow through each pipe when placed in parallel, Also, ﬁnd the ratlo H/h Neglect
/- miinor losses and assume frlctlon factor to be constant

e jump and head loss in the jump.

~ Calculate the minimum required sight distance to avoid a head-on collision of

\ /. two cars. approachmg from the opposite directions at 90 and 60 kmph Assume

either case.

Differentiate ca.nal demgn methods by Lacey and Kennedy /S X

i rennial river_ as source of watér.'Explain-t-heSe treatment units sequéntia}ly-

design of a samtary landfill for solid wastes éhsposal}5 _ﬁ

| CME-2016-: - : | 4"%{’\\

" The soil from a borrow area‘having an average in-situ unit weight of 155 EN/m3
N _ . -and water content of 10%, was used for the construction; of an embankment

if\ the two parts are 16-5 kN/m® and 16 0 kNlm , find- the volume of borrow area

“Water flows over the spillway of a -dam at a depth of 278 m over it"Tlie' _
dlfference of elevation between spillway crest and downstream bed level is 30 mo
0‘ / V\H the discharge coefficient of spillway is 0-75, determine the water depth after:i:-‘_ ) ,

reactmn time as 2-5 sec and coefficient of frlctmn of 0-7 and brake eﬁclency 50%

raw the' flow sheet- showing sequence of a typical water treatment with

15

15

R 1

/ What is- meant by solid waste management ? Describe bneﬂy the principles of -
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."_f, . .. : /
o 5. © () Explam under-remforeed balanced and ever—remforced sectmn w1th respect te 7_
T o WSM asweﬂasLSM S o _ R 30
7.021? - . - . 'fiﬁ? .
_Usmg. hx_mt state method (LSM) determme the moment of remst@nce cf the
Beam as shown in. the ﬁgure belcw Use M 15 concrete and Fe 415 steei ' 30-

B;= 700 mm

<§}' ;' V : ‘“.;l GOOinIA

240 mm

' 6 (@) Explam the followmg

,(ji;), . Elastic- curve of mzld steel w1th a smtable dlagram showmg mportant. _
; --peints 2 i - 10

(i) . B1ﬁ‘erent types of' welds w1th sultable ﬁgures and symbols o | 10

| ‘ .gle-bolted double ‘cover butt ;}omt is used te conng 0 plates which
, _ S e *8 ‘i “thick: Assumjng 16 mm dlameter Yolts of grade & 6 and: eovei' plates to
- R s e 6 Tam. thlck‘, calcuiate the strength and: eﬂimency of the joint,-if 4 bolts are
| : % .. 7 providediiri the bolt line at a pitch of 45 mm:as shown in the figure below. Take
fhe end distance of the fastener along bearing direction as 30 mm. .. - 40

R T LR T
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" Essential Tables of IS 456 : 2000 Code of Prac‘tice
T 18 456 : 2000
26211 Des1gn bond stress in hm1t state method for plain. bars in tensmn shall be as
below :
- Grade of concrete M20 M25 M30 M35 M40 andabove .
Design bond stress, Ty N/i:mm2 12 1-47 i5 ".1-7 | 1"9 ‘ : "
; ‘Best Institute For J.EN.
. Tonk Phatak, Jaipuf
| 982874?676 9462447676
> Table 16 : Nominal Cover to Meet Durability Reqmrements
' (Clau832642) . ot
1 h . N . ' Exposure Nominal Concrete Cover in mm Not Less Than
' : Mild o T
- Moderate o J .30
' Severe _ L 45 . _
| Very severe : - 50
Extreme : .. 75
- "Notes : ‘ .
L 'For main reinforcement up to 12 mm dlameter bar for mild exposure the
nominal cover may be reduced by 5 mm.
2. Unless specified othermse actual concrete cover should not deviate from the é
: . required nominal cover by +10 oIm. : '
3.  For exposure condition ‘severe’ and Yery severe’, reduction of 5 mm may be
E made, where concrete grade isM 35 and above
N . CME 2016 | | 8
. 3
N




Table 19 ; Design Shear Sti‘eng__th of Concrete, T, N/mm?

IS 456 : 2000

(Clauses 40.2.1, 40.2.2, 403, 40.4, 40.5.3,41.3.2, 41.33and 4143

4 Concrete Grade o
0037 | M15 | M20 | M25 | M30 M35 M43 and
' : : above
o | @ ® | @ (5) ® |
<015 | 028 | 028 | 029 029 020 | 030
1025 .| 035 0-36 0-36 0-37 037 0-38
Loos0 | 0 | ous | oa9 | 050 - | 050 051
o5 | o054 | 056 | 057 | - 059 0-59 0-60 |
100 | o060 | 062 | 064 0-66 067 | - 068 T.5
1925 0:64 067 | 070 071 - | 078 | 074 - 23
150 | oes | 072 | o7 | 076 078 | o079 | E&Z%
+75 | o071 | o7 | o078 | 08 | 08 | . 08 8¢
‘200 | o071 | 079 | 082 0-84 086 | 088 %‘Jé %r‘é
225 071 | 081 | 08 0-88 090 092 | /% 8 ®
2:50 071 | 082 | 088 0-91 093 095 N2 5
275 | o1 | o082 | 090 | 094 096 | 098 |
'3:&3’:‘1 | o | o082 092 096 099 | 101

Note: The term A, is the area of longitudinal tension reinforcement which

continues at least one .‘eﬁ'ective depth beyond 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 Sheag Stress; 7, ., N[mm2

(Clauses 40.2.3, 40.2.3.1, 4051 and 413.1)

Concrete Grade =~ M 20 M25 M30 M35 M40and above

topae mm® 28 31 35 37 40

9 ) - SRS Ji )




IS 456 : 2000

- Table 21 : Permissible Stresses in Concrete. -

(Clauses B-13, B-2.1, B-2.1.2, B-2.3and B4

All values in N/mm?
Grade of Permissible. Stress ‘i’_l COmPTEésion P ef missi_l.);e Stress in)
| Conerete | ] B Bond (Average) for_:
Bending . Dzrect Plain Bars in Tension
D (2) 3 (_4)
Cche Gee | Tha |
M 10 30 25 -
M5 | 50 k0 06
M 20 70 50 s
M2 85 60 09
M 30 10-0 ' 3.-0 10
M35 115 90 1
M40 130, 100 |  ‘;1...2'
M5 145 110 3
M50 160 12:0 14
Noies:, _

-+ 1. . The values of permissible .shea:r stress in concrete are givenin Table 23.

-~ 2. ~'The bond stress given in column 4 shall be increased by 25 percent for bars in
compression. ' o .

CME 2016 | 10




IS 456 : 2000
Table 23 : Permissible Shear Stress in Concrete
(Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2.2, B-5.3, B-5.4, B-5.5.1, B-5.5.3, B-6.3.2,
| 'B-6.3.3 and B-6.4.3 and Table 21) o

‘ Permissible Shear Stress in Conerete, rcsN / mm?
A Grade of Concrete R
w0 | o | Md0and
ol M5 ] M20 M 25 M 30 M35 S
R - ' - : : _ above
) &) ® | @ ) ® | o
© <015 | 018 018 019 020 020 020
025 | o922 | o022 | 023 023 | 093 023
050 | 029 030 | 031 031 | 031 0-32
075 | 034 0-35 036 037 | 037 | 038
100 037 | 039 | 040 | 041 | 042 .| 042
125 | 040 042 | 044 045 | 045 | o046
© 150 0-42 045 | 046 | 048 049 | . 049
E 175 044 0-47 - 0+49 050 052 052
200 | 044 0-49 051 | 053 054 | 055
2:25 044 | 051 | 053 055 | 066 | 057
250 044 | 051 | 055 .| 057 | 058 | 060
275 0-44 051 | 056 | 058 | 060 | 062
3:&2‘1 044 | 051 | o057 060 | 062 | 063 ;
Note: ' A, is the area of longitudinal tension reinforcement which continues at least e _f_’g é:? é‘o
’ " one effective depth beyond the section being considered except at 'suppert . ;g/ L§ 8 ‘%’
’ ,'where the full area of tension_reinforcemept may be used provided the ll/ S'Q’ E’c‘% .
f detailing conforms to 26.2.2 and 26.2.3. > ;}' Q.%"&O‘
| . OSsF
. : _ & gf\
s Mt ' 2 Ng g
Table 24 : Maximum Shear Stress, t,_ . Nfmm :

(Clauses B-5.2.3, B-5.2.3.1, B-55.1 and B-6:3.1)

Concrete Grade M15° M20 M325 M3 Mgs Madand
C : S abOVE
% mag N/mm” 6 18 19 29 28 . 25

. CME2016 S o | . PTO.
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Attentwn ) i
A, ".Paper consists of Part A (Civil and Structural) and:Part B (Electrical) and Part C (Mechanical) und only
one Part is to be attempted as per option given in the Application Form. -Candidates should attempt

tE ‘ : 5 questions in all. Ail questions carry equal marks,
: Each candidate will be given one Answer Book. ‘

3. Answers b all questions must be wriiten in one language, i.e., either in English or in Hindi according to the
. option given by the candidate in his/her Application Form. Candidates are not allowed 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
v prescribed pluce on the cover page of the Answer Book correctly. C‘andidateé_must' also put their signature,
i and left-hand thumb impression on the cover page at the prescribed place. The above instructions must be
fully complied with failing which the Answer Book will not be evaluated and zero mark will be awarded.

5. No credit will be given for answers written in a language other than the one opted by the candidate.

6. Necessary tabies of IS 456 : 2000 Code of Practice are given at the end of Part A for use of candidutes
- attempting Civil and Structural part. ’ : o '
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&7 {ifore: C ; .
L wor-u i 5 & (Rl o ) o smE () o s (aife) o o F Re 1o fae &
: WW@WW@?W@WW?/Wﬁwﬂ%wm@?lwm%mmé/
3. WW%WWWW%—W#E@W@W%WWWWr}mfaarﬁa?arf?«#%z?q
‘Wa@/m@%#wmaﬁ?ﬂﬁaﬁrﬁm@aﬁﬁ%@#ﬁa@mﬁﬁ?/ ,

- :

o4 mﬁ.&m-gﬁw%wmgm?ﬁaﬁa%ﬁmmﬁa#ﬂﬁa’?mqﬁwwmmﬁwﬁ;iqﬁ"

s Wwﬁwa@wﬂwmmw—gﬁaﬂ#qﬁﬁmaﬁrwaﬁéﬁwm/
B, Tl g 10 T fae 1 s & i ol g o o g ) 5 e o o o )
6. Rt W g T #) wier 7 9 sl % 59 & fr s w456 - 2000 a9 s
Ry F g T A
7 “aﬁ&naﬁ?/mﬁﬁ'ﬂ%ﬂ@amamémmmwgﬁmgﬁﬁg?/mﬁﬁaﬁmm@ﬁﬁmﬁ
ma??%ﬂmw;/ﬁm?mémmmmaﬁf@aeﬁwmw?am:}amw@',/;wmww
mzaﬁﬁuﬁmﬁﬁqﬁamﬁwmwmaﬁvm%@mfaﬁmmmaﬁh

-z

T W 54 hed 1
' . ZONE TECH ZONE TECH
est Institute F Best Institute For J.En. _
4D 2014 Tonk Phatak SninEn. Tonk.Phatak, Jaipur P.T.0.

9828747676, . -

-

or
9828747676, ~ '~ Tl

HFT r%'zé‘f/WsﬁaﬂawfgyWﬁaﬂawﬁmmm@wﬁm%wﬁéwﬁwwmw/@%?




JD 2014

‘Describe any two tests to be pel.'fortl.n.éd( in 'ca'sé of burﬁ_t clay bricks.’

TA .

| : ;'-Gene'rql.;l}‘.hginéerinr

" (CIVIL AND STRUCTURAL)

What are the constituents of good brick-earth ? What constituents render
brick-eaith unsuitéble"f@ mgr;}iféét}uﬁn_g_‘.bricks ? '

i

“* State the conditions under which you will recommend the following cements.
.Give also the reasons. '

(i)  Rapid hardening cement
(ii) High Alumina cement
Briefly explain

(i)  Assessed value

(i) Sinking fund

Determine the number of bags of cemeni 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 a levelling operation
from points 1 to 10. Reduce the levels by the height of instrument methed and
app_ly appropriate checks. The point 10 is a bench mark having elevation of
66-374 m. Determine the locp closure. | '

. Station | Chainage (m) BS i LS. F.5. Remarks
1 | o | o5 B.M. = 68233 m
9 g0 | 2587 3182 P
3 | 40 1565
& e 1911
5 80 0376 T TR
6 100 2944 | 1522 cP
7 120 3771
s 140 1334 | 1-985 cP
9 160 | 0-601
10 |- 180 2-002 ’

10

10

10

10°

20

30




(a)
- (b)
(e}

(d) -

(e)
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(b}
(¢)

(b)

\/& (a)
'  (b)

f’ (a)

(b)

JD 2014

A soil sample in its natural state has ‘when fuxly saturated a water content of -

32 5%. Determine the void X wtOM1t weights. CaIculate the total
weight of water required to - saturate a soil mass of volume 10 m® Assume
G, = 2-69. '

Describe the method of laying Water Bound Macadam (WBM) road.

Find the discharge through a rectangular orifice.2:0 m wide and 15 m deép
fitted to a water tank. The water level in the tank is 3:0 m above the top edge of
the orifice. Take ¢ g = 0-62.

Enumerate the assumptions made in Lacy’s theory of canal demgns o

Write short note on typee of 1mpur1tles in water in- the hght of domestlc supply. -

f Draw the shear force and bending- moment dlagram and labeI the’ values of the |
:,--,-;.largest po&tWe and negative sheénng forces ‘and bendmg moments for the

beams with overhang as shown in Figure 1.

1000 kg
IOOkg/cm e
A ¥ ¥ IV v+ B ¥

:é:, it~ 100 cm —» [@I

e 180 em —————+é-—G— .
cin

C

Fzgure 1

Describe the various defects in concrete along with precautions that should be
exercised to prevent them.

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

4

and steel. Take m = 19,

Classify welded joints aceording to type of joints.

A single rivet lap joint is used to connect 12 mm thick plates by providing
20 mm dia rivets at 50 mm pitch. Determine the sfrength of the joint and joint
effictency. 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?,

15

15

30

30

20

40

20

40 .




(b) -

©
3 {a)
{b)

(c)

4 {a)
{b)

. 5. - '(é)
)

6. (a)
{b)

JD 2014
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Bssential Tables of 1S '_4?56 2000 Code of Practice

JD 2014

IS 456 : 2000
26 2.1.1 Design bond stress in limit state method for plain bars in tension shall be as
below :
Grade of concrete M2 M2 M30 M 35 M40 and aboxlr‘e
‘Design bond stress, 7,5 N/mm? 12. 14 15 17 19
Table 16 : Nominal Cover to: Meet Durablhty Requlrements
‘ { Clause 26.4. 2)
Exposure Neminal Concrete Cover in mm Not Less Than
- o Mild | a 2
y \&@"%o‘;\q\i Moderate : . 30"
%G%\ (\*Qﬂ(_o.‘%\ o &_: . . ‘ .
<0 b .. Very severe 50,
G " - |
. ® Extreme 5

" For main reinforcement up to 12 mm diameter bar for mild exposure the
nominal cover may be reduced by 5 mm.

_Unless specified otherwise, actual concrete cover should not dev1ate from the

required nominal cover by +10 mm .

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

1. Paper consists of Part A (Civil and Structural) and Part B (Electrical) and Part C (Mechanical) and only
one Part is to be oitempted as per option given in the Application Form. Cundidates should attempt
5 questions in all. All questions carry equal marks. ' '

Each candidate will be given one Answer Book.

3. Answers to all questions must be written in one longuage, i.e., either in English or in Hindi according to the -

option given by the candidate in his/her Application Form. Candidateé are not allowed to write the answerg . ‘ o

parily in English and partly in Hindi.

4 Candidates must write their Name, Roll No., Ticket No., Name of the Examination and"'-‘-l)'g_i;bjeét at the
prescribed place on the cover page of the Answer Book correctly. Candidates must also put ihéﬁ&«éég@d’tme,
and left hand thumb impressior. on the cover poge at the prescribed place. The above ins’tru(?fi,ép;b"must be
fully complied with failing which the Answer Book will not be evaluated and zero mark will be'dwarded.

5. No credi will be given for answers written in a language other thar the one opted by the candidate.

6.  Necessary tables of IS 456 : 2000 Code of Practice ure given at the end of Part A for use of candidates
atiempting Civil and Structurai pert. ‘

7. “Mbobile phones and wireless communication devices are completely banned in the examination
halls/rooms. Candidates are advised not to keep mobile phones/any other wireless communication
devices with them, even switching it off, in their own interest. Feiling to comply with this
provision will be considered as using unfair means in the examinalion and action will be taken
against them ineluding cancellation of their condidature.” :
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T (a)

(b)

: tc)

(d)

(a)

 PARTA
General Engineering
(CIVIL AND STRUCTURAL)

Write a short note on Night Irrigation.

¥

Give a brief account of the drawbacks in Kennedy’s theory.

For a Highway pro_]ect a straight tunnel is to be run between two points P and
Q whose co-ordinates are given below :

, Co-ordmates
Point
: N E
P 0 0
Q 4020 800
R 2110 1900

It is desired to sink a shaft at S, the mid-point of PQ. S is to be fixed from R, the

# " third known point. Calculate

(i}  The co-ordinates of 3
(ii} The length of RS
(iii) The bearing of RS

. Find out the time required for 50% consolidation in a soil having thickness of
- 800 em and pervious strata at top and bottom. What will be the value of

coefficient of consolidation if coefficient of permeability = 0-0600001 cm/sec ?
Void ratio = 1-8 = m_ = 0-0003 cm”/gm
Time factor ('?{;V }=03
- T, = 1 gm/ce

' Calculate the ultimate bearing capac1ty per unit area of ;

(i) A strip footing 1 m wide

(i1} A square footing 3m x 3 m

(iil) -A circular footing of diameter 3 m
Given : |

Unit weight of the soil 1-8 t/ma, cohesion = 2 t/m® and p = 2(} degree
N, =175, Néx7'5 and N, =5.

15

15

15
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(b) Calculate the discharge through a pipe of dia. 200 mm when the difference of
pressure head between two ends of a pipe 500 m apart is 4 m of water. Take the

2
value of £=0-009 in the formula h; = 4—f—L-L
d.2g
(c) Compare and contrast Flexible and Rigid pavements.
(d)  Discuss the impact of Urbanisation and Industrialisation in water resource (in -

terms of both quant1ty and quality).

(a)  The annual sinking fund of a machine costing ¥ 50,000 is T 150 and its salvage
value is estimated to be ¥ 5,000. Assuming interest rate as 4%, determine the
life of the machine.

" 'jDescrlbe the factors affecting the rate analysis.

s o {e) ' : " Write a short note on the classification of bricks.

(d)  Discuss the constituent parts of paint and their functions.

(a) List the physical tests that are generally used on cement. Describe any three of

them.
() Discuiss the relation between water-cement ratio and sﬁreng‘th.
{c)- Design a cantilever beam which projects beyond the fixed end by

3 m. The superimposed load on it is 10 kN/m. Use M 20 grade (o, = 7 N/mm?)

of concrete and Fe 415 steel (cst_-—- 230 N/mm2). Assume moderate exposure
conditions. .

A simply supported 18 m effective span RCC rectangular beam of 500 mm x 1500 mm
(overall depth) section is reinforced throughout with 21 nos. 25 mm diameter bars in
three layers of 7 bars each at a clear cover of 375 mm on tensile face. The

‘reinforcement on the compression face is 4 - 25 mm + 1- 20 mm diameter bars in one
layer at an effective cover of 50 mm. The clear cover between the different layers on
tension face is 25 mm. M 25 grade concrete and Fe 415 grade steel bars are used in the

beam throughout. The beam is laterally restrained throughout the span.

(a) What shall be the superimposed uniformly distributed load w, that the beam can
carry at working conditions 7

{b) Design the shear reinforcement at support if design shear strength of concrete T,

is given as follows f01 different values of p = 100 A, /bd.

p 125 15 175

T (MPa) 0-70 0-74 078
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(c)

(d)

(a)

(b)

' 8t B

Calculate the moment of resistance of the compound steel section shown in the
figure. The compound section consists of two steel sections -ISMB 200 @

254 kg/m (Ty = 22354 em®, A, = 3283 cm®) with & single cover plate, 40 em
X XX

wide and 16 mm thick connected to the top flange.
Assume bending stress = 150 MPa.

— 400 "
1 ﬁ[—_l- 400 x 16 plate

200
B S8
100

Dimensions in mm

Amild steel T section has the following cross-sectional dimensions :
Tota! depth = 200 mm o
Width of flange = 120 mm
Thickness of flange = 20 mm
Thickness of web = 20 mm .

- If the yield stress, o, = 250 MPa, determine the plastic moment capacity of the

section. Also calculate the shape factor for the section.

Analyze the beam shown in figure and determine the end moments. Plot the
B.M.D. on the tension side.

6t . 3t
E;A IE BWYWWY\?MC 3D
’:Im. ’ 31 41 _
4m | 4m 11m

_ Analyze the portal frame shown in the figure. Also sketch the deflected shape of

the frame. The end A is fixed and the end D is hinged. Also, the value of EI is
constant throughout.

» v C
4m 3 ec'“ co
\.x?," Fot 3
7?0 s{\‘-‘-“e . 3o
E ee’i \(\ ?‘\ax_ ' __/_.‘
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Grade of concrete : M20 M25 M30 M35 M 40 and above
 Design bond stress, N/ mm? 1-2 14 15 1.7 19
ﬁo‘(\s e
. “ \ S \)(
(R
e\ o2 -
eeﬂo@{; 1616 Table 16 : Nominal Cover to Meet Durability Requirements
o (Clause 26.4.3) |
Exposure Nominal Concrete Cover in mm Not Less Than
Mild 20
Moderate 30
Severe . : 45
Very severe 50
Extreme 75
Notes :
1. For main reinforcement up to 12 mm diameter bar for mild exposure the
nomninal cover may be reduced by 5 mm.
2. Unless specified otherwise, actual concrete cover should hot deviate from the )
required nominal cover by +1g mm . .
3. For exposure condition ‘severe’ and ery severe’, reduction of 5 mm may be
made, where conecrete grade is M 35 and above.
BI 2013 8

Essential Tables of IS : 456 : 2000 Code of Practice

- 1S 456 : 2000

26.2.1.1 Design bond stress in limit state method for plain bars in tension shall be as
below :
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Attention :
1.

Paper céf;siStS'_of Part-A (Civil and Structum.l) and Pdrt-B- (Electrical) and Part-C :A(Mechanir:al)
- and only one Part is to be attempted as per option given in the Application Form. Candidates
should attempt 5 questions in all. All questions carry equal marks.
2. Each candidate will be given one Answer Book.
3. 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/her Application Form. Candidates are not allowed to
 write the answers partly in English and partly in Hindi. :
4, Candidates st write their Name, Roll No, Ticket No, Name of the Examination and- Subject at the
prescribed place on the cover page of the Answer Book correctly. Candidates must also put their
 signature, and left hand thumb impression on the cover page at the prescribed place. The above
instructions must be fully complied with failing which the Answer Book will not be evaluated and
- zero hark will: be awarded. ‘
5. - r‘edit;j:’ig}‘_z:llr,be_-‘g'iz{gn for answers written in a language other than the one opted by the candidate.
6. NecesEa‘rytaiBlés:of 1S 456 : 2000 Code of Practice are given at the end of Part A for use of candidates
attempting Civil' and Structural part.
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| PART-A
- GENERAL ENGINEERING (Civil and Structural)

‘What are the chief chemical'ingredients and their percentage used in the 20

manufacturing of Portland cement ? Also briefly explain the Bogue components
and their properties in the cement. '

- Explain any four of the following thermal insulation : _ - Bxd=20
« (i) - Slab or block insulation v
(i) Blanket insulation

© (i) Bat insulating materials

(iv) Insulating boards

Explain Whole Circle Bearing system. The following bearings were observed with 20

~ a compass. Calculate the interior angles.

. LINE -~ FORE BEARINGS
- AB 60° 300 -
“BC 122° 00 ZONE o Fo oot
- ' y st vak. Jarr
DE 205° 30’ g28T4 .
EA 300° 00

)

" What is 'sﬁ'perelévaﬁon ? Derive the relation between superelevation and speed
‘of vehicle on horizontal curve. Design the rate of superelevation for a horizontal

curve of a radius 500 m and speed 100 km/hr. ' 5+15

Describe the terms - True and Magnetic bearings ; local attraction ; back bearings 20

and magnetic ‘declination,

o (C) _;

“Explain the tefm Base period and Crop-period. After how many days will you 20
‘order irrigation in order to ensure healthy growth of crops.if : '

(i)  Field capacity of soil =29%

(i) Permanent wilting point=11% . -

(itiy Density of soil =1300 kg/m?

- {iv) Effective depth of root zone= 700 mm

5B 2012

(v} ~Daily consumptive use of water of the given crop =12 mm

' Consider moisture content must not be less than 25% of the water holding capacity
‘between the field capacity and permanent wilting point, -

ST
CiwT Ty o

2
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(i) el W aﬁa=1300 kg/m?.
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3. (a) What do you mean by “Viscosity” ? Velocxty distribution of a fluid of dynamic 20
 viscosity is 8.63 poise is U=2/3y—y? in which U is the velocity in m/sec at a
distance y meter above the plate, determine the shear stress at y 0 and y 0.15.
.- Take dynamic viscosity of fluid is 8.63:poise.
» (b} Define air. pollution. Enlist natural and man made air. peﬂutton What are the
" ‘effects of air pollition on human, plants and materials.? 545%10=20
(c) ~ Define the term BOD, COD and TDS. The § days 30°C BOD of sewage sample is
110 mg/1. Calculate its 5 days 20°C BOD. Assume the deoxygenation constant
: at 20°C kyy as 0.1 ? . 3x3+11=20

4. (a) Two plates 6 mm thick are joined by 14 mm diameter rivets in.a tlple staggered 20

riveted lap joint as shown in fig 1. In what way will the joint fail-if allowable

“tensile stress for plate=150 MPa ; allowable shear stresses for rivets =90 MPa
and allowable bearing stress for rivets =270 MPa. Also find the efﬁaency of the
joint.

m
| i
1
B, ¢ C“\‘\g\
I ol (
o ‘c‘f T E?::{\w\‘e ‘.\a\ﬁ)‘i -
Coa geth P’
i %2%1&16

Fig. 1

(b) A sand deposit is 10 m thick and overlies a bed of soft clay. The ground water 20
| table is 3 m below the surface, If the sand above the ground water table has a
- .degree: of saturation of 45%, plot the diagram showing the variation of the total
stress, pore water pressiwe and the effectxve stress. The void of the sand is 0.70.

Take G=2.65.
(¢) Draw the shear force and bending moment diagrams for the beam shown in 20
fig : 2.
6kN  3kN
2kN/m i 3kN/m

e 4m———2 m——— 4m—B)<—-2m—)| )
_ Fig.2
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5.7 f{a) The cross - section of a joist is a T-section, 120 mimx 200 wim x 12 mm, with 25
120 mm- side honzontal Sketch the shear stress d1str1but1on and hence find the

-,@y
. 10+10 20

l ".

|

| | 16 mm

— |

456 ! G

mm s 500 |
| 3

| ’
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| () (@) Whatisbond ? Explain flexural and anchorage bond. : 6

(i) Whatis develo'pment Iength ? Write its significance in RCC design; 4+5=9 .

A e R A st 1P b e ke 5

6. (Ia) A Smgly remforced beam havmg a width of 250 mm is reinforced with'3 bars of .
- 16 mm diameter at an:effective: depth of 400 mm.-If M20 grade concrete and
‘Fe415 HYSD: bars are used, compute for the section. ' 15+15

) Workmg moment of resistance
(i)  Ultimate moment of resistance.

(b) Design a square column section subjected to concentrated load of 1000 kN at 10
- _setvice. -Consider concrete grade of M25 and steel grade Fe 415,

(c)  Design a built - up column composed of two channel sections placed back to 29
back, tarrying an axial 1oad of 1345 kN. Effective length of column is 4.95 m.
 Take £, =250 kN/mm?,

. SB 2012 6




5. (&) .

% 200 mm X 12 mm % Talr 25

10+10=20

L@ SuEnEmE? e s e oo i 1 P AR o

() T oo Y RCC feaea  Toeh W Tl 44529

o o e e, o g 250 mm € 400 i Sl T T T 16 mm T

3T W yErd % e, At S M20 ire w1 i a2 Fe 415 HYSD

o wwmmw@ﬁwqﬁ%ﬁ%mﬁﬁmaﬁm— : 15+15=30
) ey R .

(b)

9 |
o W%mﬁmi -‘q-a'"'ffy=250-kN/-mm2mEﬂf&rqaﬂt‘fﬁﬁ'ﬁmﬁéﬁﬁq:%m .

SB 2012
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Mild 20
Moderate B 30 ZONE TEg‘j_En_
Severe 45 Best mst;\t:;ta Jaipur
Very severe 50 : Ton P676 i
Extreme ' 75 9828747
Notes :
1, For main reinforcement upto 12 mm dlameter bar for mild -exposure the nommal cover
may be reduced by 5 mm. '
2. Unless specified otherwise, actual concrete cover should not deviate from theé required
R s | | |
nominal cover by o Pum.
3.  For exposure condition ‘severe’ and ‘very severe’, reduction of 5 'mm-méy be made,
where concrete grade is M 35 and above. '
- SB 2012 C 8

Essential Tables of IS : 456 : 2000 Code of Practice

IS 456 : 2006

26.2.1.1- Design-bond stress in Limit state method for plain bars in tension shall be as.

- -below : -

Grade of concrete M20 M25 M30 M35 M 40 and above
Design bond stress,

o ) 14 15 17 1.9
Tod, N /mm

Table 16 : Nominal Cover to Meet Durability Requ_irem'ents

(Clause 26.4.2)

- .Ej‘c'pasii‘rg*-- e Y INominal Concrete Cover inmm Not Less Than
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SECTION - I
{Civil and Structural)

l._r {a) Aﬁ embankment is 16 m wide with side slopéé 7 7 1. Assume the ground to be level in the
- direction transverse to the centre line. Calculate the volume coniained in 2 length of 100 m,
the centré height at 20 m intervals being in m 2.0, 4- 5 4-0, 3-5, 2-5, 1-5. Use trapezoidal
rit]e. _ 20
(b} State the Prncipal requirements of an Ideal Permanent way. 15
2: (@ Give aliston prcvcntwc measures of Water-logging and explain any two of them i in detail.
. 15
(b) - A saturated soil stratum 5 m thick lies above an impervious stratum and below a pervious
“stratum. It has a compression index of 025 and a co-efficient of permeability of
32 % 10~ 4un/sec: 1ts void ratio at a stress of 1-5 kg/cm 1s 1-9. Compute : (1) change 1n
void ratio due to increase of stress to 2 kglcrn (1) settlement of the soil strata.due to the
above increase in stress (iii) time rcqmrcd for 50% consolidation, and the tu'ne factor for
50% consolidation may be assumed 10 be 0-2. 20
3. {a) Time taken for construction of a bux]dmg above ground level was from Apn 2004
to Scptcmbcr 2005. In September 2008, the average settlement was found to be 6 cm.
Estimate the settlenient in Janwary 2010 if it was. known that ultimate settlcment will be
-+, 15cm. 20
(b) An oil of kinematic vnscosrty 04 stoke is ﬂowmg through a pipe of- diamcter 300 mm at
the rate of 300 kit/ sec. Find the head lost due to fnctlon for a length. of 50 m of the pipe.
' . _ , = . 15
-4, (2} List down any eight unportant air poIIutants ‘and their principal sources. . 20
{b) Wnte 2 brief noie on different forms of Water pollut]or- : " 15
5. {a) Estimate the quanuty and cost of eaﬂhwork for a road between two stations A to B with the
following data:
Width of the road is 10 m at formation surface and side s!ope 2: 1. Rate for earthwork in
. banking and cuiting may be taken as T 10.00 per cu. m. including a lead up to 150 m with
a condition that portion of earthwork available from cuiting is to be utilized for banking
within the same lead of 156 m. The data of field book for the portion of road are as below:
Chainage .0 1 2 . 3 4 3 6
Reducéd level 12390 ‘| 12500 124-60 12290 121-60 12100 | 12040
| Formation tevel | 12320 | 12360 | 12460 | 12360 | 12320 | <280 | 1m40
(Note : one chain = 30 m) o . o : o 20
(b) Defirie Vzluation and explain. the differenice between Value and Cost. o 15
(6. (a) Write a brief note on Kiln' and Wz.xtcr ‘seasoning of timber. : 20
"~ (b} What is Indusiral timber " Mentlon the various forms of industrial tnnberand tughhght the
uses of each foom. - : 15
7. €a) What are the factors needed to be considered in the design of concrete rrnxes‘? _ 20
(b} Why is curing unportant ? 1§5€cnbe in brief various methods of curing. 15
, - Cos . - L |
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3. I fa) q:aazé”at{r?a?c"ﬂr*qz_:l%mw Iémﬁ?ﬁl'%sm‘ﬁ%g&rmq@a’}a@nﬂ fesr ¥ awaa
i ' & 1100 m iy = ¥ Rk ST &3 VAT T, 20 m & AT T He7 577 Wredd F 2.0,

4540, 35, 25, 15 2t ywedy Fraw ar g [ 20,
(b) I/ ey At Ay I9@ Irvamt forfdn 15

. {a) mm%mm#@éﬁmﬂmﬁéﬁ%%ﬁﬁ@amﬁﬁm i5

. ]

)
)
) (b) 5mﬂaéqgﬁawqa;mww%maﬂwéwwa:ﬁ%ﬁ%m%tsaem#tﬁs?r

TFRIF 025 & IR TR S 32 % 10-Tem /sec #1115 kg/em? ¥ gfiaa ue suet Fefis

S 19 % e iR g) Hﬁaaé;agmzkg(cmﬁé‘raﬁ%wﬁf%ﬁ%@mﬁ

{3 et @) wfime ¥ 5o afir & wwor s o frow iy 50% F9 3 r e
)

- B, 50% W & o safy wew 0.2 w e s 20
(@) W@W@W%ﬁﬁwffﬁazﬂm?r%:iamoosaa;awwqaﬁﬂf%ﬁr 2008 &
mﬁmvfscmmmwmaaﬁzomﬁﬁwwwﬁﬁrquﬁasﬁﬁaé%eﬁq_

- - 20

( . ®) alavrfﬁmmmmqua:%HWmmmm@ﬁ% 300 lit/sec F¥ 7T &
%;’ _ Wﬁaé@%l%ﬁﬁspméaﬁ%%qm%wa@ﬁmﬁﬁvmﬁﬁm' 15
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Tt % wm F vy 3 swd 150 m i w6t # ¥ siiew #HSr & fong fray smom | wew &
30 & fog s 3@ ¥ At 5w o 3 |

qEE A f— i 2 7 3 4 5 ) 6
r—m%%raa - 12390 | 12500 124:6D 12290 121-60 12000 | 12040
Pt -'___123:‘20' 1560 | 1400 | ‘ize | 13320 | 12280 | 12240,

e (feersft : @ el = 30 m) | 20
€) (b) Wmﬁvﬁwwﬁﬁrwﬁrwamm%aﬁmmi 15
<) 6. (a) ﬁ?«%ﬂz\a_aﬁrﬁaﬁaﬁwwwé&ﬂﬁmﬁ%@: o 200
P ) aﬁaﬁaﬁww%?sﬂaﬁvﬁm%ﬁﬁm@wmﬁ%{wﬁtaw%mml
€) 7. (a) éﬁﬁzﬁmﬁ%qﬁmﬂfﬁwm’faﬁmﬁmm%? ' 20
) o ® Wﬁ%ﬂﬁ}f%?émmzﬁ%ﬁmﬁﬁﬁmﬁ%wmﬁﬁﬁml 15
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8. (@) Make an account on classificution of ApEregales. ) ;____:
(b) Design a rectangular ‘beam a1 midspan having 3 m simply supporied clear span. It is N
subjected to a dead load of 20 kN/mn and a live load of 25 kN/m. Assume suitoble data. - .
- 200
9. {a) Design a beam of effective span 6 m to support a total design load of 12 kKN/m mcludmg } .
the self weight of the beam using limit state method of design Widih of the heam is tobe T
limited 0 fZSOrnm Load factor for live load and dead load is 1-5. M 15 concrete and y . <
Fe 415 steel are to be used. 20 s
(b) List the qualities of an Ideal aogregate ' : 15 )
10, (2) An unequal angle section 200 mm x 150 mm x 15 mm is to be used in a truss as a strut of ) & \
J lenorh 4-5m. The cross-sectional propcrtles of the saction are as fallows: g
Area of cross~sect1on = 5025 mm? _ ) =
I, =2x 107 mm Iy~97><105 % 1, =-33x105mm* using the wable of par-  y g
~missible compresswe stresses given be]ow determine the safe load on the number. 20 -
. v 'y €
| Slenderness Ratio e 1 12 13 14 15 16 17 13 ! -
. Permissible Compres- ‘ : ‘ B : ) {
! sive Stress (MPa) 80 72 64 57 51 45 4 37 33 ' , ;
‘{b) Explain the concept of under-reinforced, over-reinforced and balanced RCC section. 15 T €
: : ' | Y e
‘ 11’ )3 3(’ |73 60‘ ¥ g) .‘ €-
«p‘" N ——— i €
( ‘ 4 -| - ;) .
1 e\\)’ﬁe{ a\‘)“ f 7 i l\ g_- ! . é_
“\6 ‘(\ FiEk = )
©" '&o“};‘mfc‘a'{e" ‘ - 5. ;€
. ) : >y
S— 2 i i } €
_The combined angle and channel secticn shawn in the above ﬂgure forms part of ai:* e gmw LT T
beam. For that calculate : S ¥y €
(i) Coordinates of the centroid o, (i) Second moment of area about X-X C
: @iii) Second moment of area about Y-Y - (iv) Product of inertia about G_ ) 35 ) L
12 - . . )e
\__" .QA . 1t/m . . B : l Cy ) ] g
\ e e e, F
' : IBm ' )} 3
In the coatinuous beamn ABC shown inithe above figure, the support 8 sinks by 10 mm relative S
10 A and C. Calculate the support moments using moment distribution method and skewch the ’ - €
moment diagram, Assume El = 6000 tim?. - _ . 35 ) '(
AV 3011 4 oy ¢
I
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‘ . C S 120N/m F T AR @) arE G e, A & a9 UR uhEa | oe Y SR
oo 250 mum e T T S | 9 S U7 e I & (oY W 15 31 M 15 Fehie ol
)5 Fe 415 el 7 agvy Gy oy 8 : 20
‘ (b) el wge=a & g oy ' 15
e 0. (2) qaﬁrq%fMSmaéHq“?m(rz)%wﬂzooinmxlsommxismm%mwaﬁw
oy =1 TaRy foRar st § | g & ﬁgwmqum%

aﬂmmaﬂm 5025 mm?
L, =2% 107 mmé; I, ;= 97 % 108 mm¥; 1, ———83x106mm"’?ﬂ%;;T7T§ rfgnaatﬁsa

g%aawvnmm?af%wqxgﬁmmmzﬁﬁm . 20
AT T 19 1 12 13 14 15 16 17 18
y%a*al (MPa) 86 72 [ 64 57 L 45 41 37 33 |

) mwﬁm ar%—aaﬁaaﬂta'g%a'mcqi%aa?rmaﬁmaﬁﬁrﬂ 15
i, 3, 50 v [
=1 =y
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9;28747676'

__:___:‘n:r;‘-,

wﬁ?ﬁ%@mmmmwaﬁmw&ﬁe %?WWWHQTW%IW%
ferq wroFr Aoy : |

(1) F=F F oTil (i) x-xé:ﬁéfﬁaqﬁaﬁr%mﬁmgf -
@) - Y-Y F F doww o o ol () O F P ws@ wpmw T35

Ao _2m 08 I 3R I
A N K"' ) ——

18m

ﬁ?ﬁ‘ﬁt’ﬁ[ﬂfmmszﬁ A I caﬁrq—ﬂ?{aﬁws 10mmamrrd*%|anyfﬁaw
fafer & =i = el el ﬁmﬁ&qaﬁ?mqﬁaﬁ?wlﬂméom thm? AT

s . 35)
| AV 2011 5 kﬂw [PTO

12. .' _Dgﬁ__i" ) ]t]u-, . :B l %{ (j@y :

PR

-




: e
& .
Essential Tables of IS : 456 : 2000 Code of Practice i
IS 456 : 2000 ,f
- . ] ) ;‘-
26.2.1.1 Design bond stress in limit state method for plain bars-in tension shall be as below - e
i S &
Grade of concrete M 20 M 25 M30 © M35 M40andabove . e
Design bond stress, _ ~§.
' "a.'bﬂ,.-N’!'rmn2 12 14 15 1-7 19 %’ B
| €
Table 16 : Nominal (,mer to Meet Durablhty Reqmrements €
(Clause 26.4.2) ‘ )
; €
' Exposure’ ’ U Nominal Concrete Cover in mm Nq! Less Than €
Mild : - 20 ' , €
Moderate ' A S 30 o €
“60‘ 5?’0‘ - 5, {_ |
Severe \&S" GQOS,")\Q.;;,“\ 45 : ' é
s EAEA -
vere- oY &gt

Very severey. 1 \Qeq‘@\ 50

% k48 75

K22 OPLY >

S+ N
o

. Notes -

1. For main reinforcement up to-12 mm diameter bar for mild exposure the nominal cover may be

PN N N

. reduced by 5 mm. : _ - :
: Lo i
2. Unless s;ﬁcciﬁcd otherwise, actua} concrete cover should not deviate from the reguired ndminal i
cover by +10 mm. : . - . X !
; . ) , . ‘ {
3. For exposure condition ‘severe’ and ‘very severe’, reduction of 5 mm may be made, where !
. . ¢
¥ 4

- concrete grade is M 35 and above.
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PART A
(Civil and Structa ral.}
SECTION |

(Civil}
1. (a) Write a short note on Consumptive use ol watet. 15
(b) Advantages and disadvantages of concrete slecper 15
2. - _("‘)" "I determine the mean elevation of a station O intcrpolated in a triangulation
e system, the fnllowmgabservntloas were made : '
~iHStation Height Statior) Distance| Height | Vertical Remarks
of Inst. [observed| inm |of signal| angle | o
A 1531 D 3684 5.58 |+1°1'20" |Rsin 1°=30.88m
4. O 1 153 E 4698 431 |-0°52 so" m=007
1.53 F|soe86] . 49 |-0°34 19" iog sin 1° = 6685575
Find the mean elevation of station O, given that the clevations of D, E and F

" are 293.58, 157.725 and 179.355 respectndy 15

"(b) lha COHSOI!ddllOﬂ test on a soil, ihe void ratio of the sample ‘dedreases from

124 to 1.12 when the pressure is increased [rom 20 to 40 tonnes!sqm
Cd]culatc the co-cficient of consolidation m m /yLar gwen that the
oefﬁcncm ol pcrmcab:l;ty of the soil during this pressure increment 1S

8.5 % 1077 cmisee. - 15

W), ‘In a plate hz,annL test on purc clayc\ soit [ailure n(,curred at-&' load of
2 tonnes. The size of the plutc was 45 cm x 45 cm and the test was done at

30

Tar l 3 mwide continuous wall footmg with its base af a dt,pth of 2 m below
the ground tevel. The unit weight of clay may he taken as 1.9 gm/cc and
Née=57and Ng - landNr=0. . - . 20

 AT-2011

(b) Write a short note on the significant pro‘Q \\ !6.“1! o i(l) _
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1.. (a) iet 3 e vl o Wi foopof fetfian 1 ' 1.5
(b Fe Thm & o et | 15

2. - (a) O P gef i sfaRea ©E O e AR o SE ¥ g Fre s

) A | Inst. # H?ﬁﬁ?f - Wﬂ% it aRtoy : F{a:mrr
oy S | QW | m¥ | SR ] '
{’ 1.53 D | 368¢ | 538 |e1ov20r Rsin]°’=30:_83 m
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4. (a) A reclangular channel 2.0 m ‘wide has o discharge of 250 lit/sec which 15 - . %
measurcd by a right angled: V-notch weir. I'ind the position of the apex of the -
notch from the bed ofthe channel if the maximum depth of the water 1s not to 3
exceed 1.3 m. Take Cy=0.62. ‘ ' 8 :
¥
~ {b) List down the modes of water penetration into road structure with a neat ) £
sketch. ' 12 B
)y =
| | y
5. (a) Measuses lo control water poliution. 10 =
. y
(5) A room 600 cm long and 500 cm wide has a Nat roof. There is oné T-beam in e
the centre (cross section below the slab 30 cm x 50 cm) and the stab is 15 cm ) E
thick. Eistimate the quantity of iron bars required for remforcement (for the |- Yy ¢
beam only) from the data gwen below : " ¢
_Main bars — 8 nos. of 25 mm din m 7 rows of 4 each (all 4 in the ) ‘, 1
bottom being straipht and others being bent) - €
Stitrups —  10'mm dia. and 15 em centré to centre throughout _ ) ;€" .
Anchor bars — 2 nos. of 16 mm dia. 20 : ) ® .
1 . €
6. (a) What is analysis ofrate_s‘? And explain iis purpose. . i 15 . ) : €
(b) Explain the manufacturing of cement by wet process. . : 15 I ¢
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(b) Define workability of concrete and explain riefly the

“load of 15 kN/msy. Jis depth varics from 500 mm at

25 KN/m. The-size of the beam has’ to he

ok
—

SECTION if
(Structurai}
(a) Discuss the sigmlicance oi cold weather convreting with special emphasis on

problcmn faced oy concrele in [reczng coralifuie,

factors affecting

workabtlity.

Design # cantifevey beam with a clear span of 3 1 which carries a supertraposed

free end. Show reinforcement with a neat sketch.

A simply supported beam of 4.5 m effective span is carrying a live load of
restricted to 250 mm * 380 mm depth. -

Design the beam for bending using limit stale muhm. The design coefficients are

K =0.138; t = 0.80; !( = 0.479. Use M20 grade concrete .md Fe 415 steei

Design a bear
weight. The beam is laterally supported throughout.

(a) Compute the allowable compressive load on an axilly ioaded steel column

having a cross seclion as shown in the figure and an cffcetive length of 3.5m.

For the purposc of computing the cross sectional aren, the moment of inertia

and the radius of fyrations, the maximum width of the outstand should be

taken out not more than 16 times the thickness of the flange. Also, the
" maximum depth of web should be taken not morc than S0 times its thickness.

S k___ 240 mm "“*
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r-___J7¢.6 mm
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‘e fixed end to 150 mm at the

m of 4.8 m span carrying a total load el 15 kN/m inchusive of self
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(b) Determine the Torces in the members of he tuss shown.m‘the figure below @ 15 \ )
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42, A-fixed beam of coristant séction carrics + fvad transferred from a rigid bracket as
and plot

- 30

el _ ‘sh.ﬁ?_\_’“ﬁ in figure. Find the bending moment and reactions at the fixed ends

Sl!) and B.M.D.
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Fesential Tables of IS : 456 : 2000 Code of Practice ' -
IS 456 : 2000 _
° . . ) §.
26.2.1.1 Design bond stress in Hmit state method for plain bars i tension shall be as 3
below:. _ 3 €
Grade of concrere M 20 M25 M30 M35  M40andabove y 5‘
Design bond siress. |2 |-4 15 1.7 1-9 kN &
) €
Ta.l‘)Ie 16 . Ncminél Cover to Meet Durability Requirements y €
(Clause 26.4.2) )_ €
oo lixposure’ ’ Nominal Concrete Covet in mm Not Less Than )_-é ¢
CMild o 20 A <€
Moderate : 30 1‘- _ €
Severe 45 \2* (-ﬁ*’ L
Very severe o5 0@@ ‘@ y :
Extreme L 1V \Q\{.dc\"f” )’ €
%\ A 3 —
QJGK\OQ‘A W‘b -3? €.
av ) A
R i 0
Notes : ) €
i For main reinforcement up to 12 mm diameter bar. for mild exposure thé nominal P g
cover may be. reduced b Smm ' ‘ F
ay be. ced by N @
2. Unlcss specilicd otherwise, actual concrete cover should not dewate from the ; ¢
. . SR [
requm‘:d nominal cpver by ¢ mm- Coe .
. " _ £
3. For upo\urwg,gmhmm severe’ and ‘very severe’, reduction of 5 mm may be ')& € |
made, where conCrele ;:,rade 1s M 35andabove. L j ‘
X
X3
) ¢
AT-2011 D 10 ' ) g,
: e g N .
i c
>



sy

a1,

AL el
RGC . S
S

(b ) o o P e ) 5 vl 6t 1 -

D 2000 Ly

AN D

4
‘ 20000 kg 3
Im im im

12. fﬁtﬁﬁ}taﬁ@wmwwa@mmmﬁamiﬁ?aﬁaﬂa’?%ﬁmﬁsﬁa
o feam ¥ 1 de ot it s Rt w wifEd v SR ik SFD. @

60 kN .

. SRR Rigid brac.kctr._ ‘
JA N A B
N I Db

A

ARLAY

%

i2m

CATEL201 o : v - [P0, .

.

g s
Pl p



