Roll No:-
Sem-V Diploma Exam 2023 (Odd)
(Civil Engineering / Civil (Rural) Engineering ) (Theory)
[Time: 3 Hours] Design of steel and R.C.C Structure (2015501 ) [Max. Marks:70]
- All questions are compulsory. (‘v'[‘l-ﬁ UH Giﬁ?m:f%D

- Marks are mentioned on the right side of each question. (3 ot U%I%EI% 3R &‘WW%D

Group (A) (9 -§)
Q.1  Choose the most suitable answer from the following options. (1*20=20)

(Taffre Iuged fawed &t gaHx ford)): -

I The disadvantage of steel is- (¥Id CHRIG] %—)
(a) High Durability (Gﬁm (c) High strength per unit mass @aﬂmﬁqﬁmmﬂ)
(b) Reusable (4: E@GCI) (d) Fire and corrosion resistance (3@[ 3R HefrRom Eﬂ%lﬁ‘é[)

ii. The Indian standard code which deals with the design of steel structures is-
(HRAT 7S HIS S 3Td WRA137 & 31fided ¥ e&fdd g-)
(a) 1.S:100 (b) 1.S:200 (c) 1.S:400 (d) 1.5.800

iii.  The slenderness ratio for lacing bar should not exceed:

(IR R o foTQ T 3rgurd 389 3fere 78T g1 =1iee)

(a) 115 (b) 130 (c) 145 (d) 160
iv. Partial Safety fact(?r for failure in tensjon by yielding is given by:
[@iee gRI -1 H fatharar & forg S1iflie qRemeRS gid1 7))
(a) 1.1 (b) 1.2 (c) 1.3 (d) 1.4
V. Full forms of ISMB is: (ISMB &1 JUf =4 §)
(a)Indian Standard Mild Beam (c) Indian Section Mild Beam
(b) Indian Standard Medium Beam (d) Indian Section Medium Beam

vi.  For laterally supported beams permissible bending stress in tension and compression should not exceed:

e aafia e & forT dra 3R Titea H SrqHY s ufded J 31 el g =R T)

(a) 0.66 fy (b) 0.77 fy (c) 0.87 fy (d) 0.89 fy
vii.  Minimum Grade of Concrete to be used in R.C.C is: (R.C.C T 3T B dTd dhebic bl gAdH 1j’s’%‘:)
(@) M7.5 (b) M10 (c) M15 (d) M20
viii.  The maximum.strain in concrete at the outermost compression fiber is taken as:
(Y T3 YUTe- BIRer R drbic # Sifidman fapfd &I forar oian &)
() 0.0035 (b) 0.35 (c) 0.002 (d)0.2

iX. If the actual neutral axis of a beam lies above the critical neutral axis, then the beam is said to be-
@fe &R HT IRATID ISR 31 Hifdd IS 31ef F HR U &, A ¢RA P! Bl Il 7))

() Under reinforced section (b) Critical section (c) Over reinforced section  (d) Balanced section
CREEEINGEES)) (Shifdd TS) CIGEEINCRES) Edferd @e)
X. The maximum area of tension reinforcement in beams should not exceed
(4R ¥ T19 UaeH BT 3w dH 8Fhd H3ff 71 g1 A1)
(@) 2% (b) 4% (c) 6% (d) 8%
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Xi. The shear strength of concrete depends upon- (?b_cﬁ? Dt B qra ﬁlhao_{_cﬁ%-)
(a) Effective depth of beam (b) Grade of concrete (c) Width of beam (d) Grade of steel

(4R BT THTE TERTE) CTAECIPS) CSEIEISE) (EREIPS)!

Xii.  The spacing of stirrups in a beam- (T &R H YIHTE BT 3R-)
(a) is the same everywhere (gX SITTe Udh ST BYelT %’|)
(b) depends upon the size of beam (Y & MMHR R AR e %|)
(c) increases near support (Fﬂfﬁ'c‘ & U™ dedl %|)
(d) decreases near support (Fﬂfﬁ'c‘ & e gedr %’|)

xiii.  Maximum spacing of vertical shear stirrups is: (GSdd B IDTd ! SMABTH g3 Bl 8-)
(@)0.75d (b) 0.58 d (©)0.59 d (d) 0.60 d

xiv.  According to IS 456:2000, value of design bond stress for plain bars shall be increased by % for deformed
bars conforming to 1S1786
(IS 456:2000 & IR, 151786 & AT fAHd Tl & (o0 TG Bol &b Suled s4- Ufaad &1 A=
% ST ST 2])
(@) 10 (b) 25 (c) 40 (d) 60

xv.  According to IS 456:2000, the minimum eccentricity of the load applied to a column is

(IS 456:2000 & IR, fHdl T TR T a1d YR &1 YATH Ib-=dl 5))
(a) 40mm (40 TFre) (b) 20mm (20 T (c) 10mm (10 F&) (d) 30mm (30 i

xvi.  According to IS 456:2000, the minimum and maximum percentage of longitudinal reinforcement in a column are
respectively -

(3MTETH 456:2000 F ATIR, Th WY H 3¢ e a0l BT gAaH 3R HfIHdH Ufaerd HHw: 5-)
(a) 0.4 and 4 (0.4 3R 4) (b) 0.5and 8 (0.5 3R 8) (c)0.8and 6 (0.8 3R 6)  (d) 1and 10 (1 3fR10)

xvii. A reinforced concrete column of size 400mm x400mm is having the diameter of longitudinal bar as 20mm. the pitch
of lateral ties in such case should be-

ég%gﬁ%%ﬁoww%wwﬁﬁwwuﬁ e B8, T 20 forft 81 U2 orAe & e < @
)
(a) 400mm (400 e (b) 320mm (320 fHe) (c) 300mm (300 T (d) 250mm (250 fHe)

xviii.  The diameter of longitudinal bar of an R.C.C. column should not be less than-

(SR . WY B srjeed B8, o1 AT T HH -5 g AMgL-)
(a) 6mm (6 T (b) 8mm (8 f&re) (c)10mm (10 F&h) (d)12mm (12 T

xix.  Effective Length of Column for one end fixed and other end free is -

@@ "R U T 3R g R gad WY &1 guTet ddTs il 8-)
(@) L (b) 2L (c) 3L (d) L/2

xx. A column may be classified on criteria such as —

([Pt B o) 3T dRE b G S! W Fiiighd fabaT o Wbl /)
(a) Shape of cross section (b) Slenderness ratio (c) Type of loading (d) All of the above

(3IIR BT BT 3MPHR) (< 3rgaTa) (GUSUEINEIN (SW B )
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Q.2

Q.3

Q.4

Q5

Q.6

Q.7

Q.8

Q.9

Group (B) (94 Eﬂ)

Discuss the types of sections used in tension and compression members.

(@1 3R JUTST T § TRad SIHTT & UHRI R i HY))
OR (31T

Write the purpose of using Lacing and Battening in Columns.

R H AR 3R afT & IUTRT &1 3= o))

Define Built-up section. Explain with examples.

(faree-31U =M & URYUTNT B | IaT8 0 Afgd TH))
OR (31yd)

Define (i) Radius of gyration, (ii) slenderness ratio

ORI B (i) TRYE0T BT, (ji) IaT SIUTa)

Explain the Stress block diagram for singly reinforced beam section.
(hd Fafrd eRA SHNT & fore ufdae sdile SR o) R i )
OR (31Yd)

Differentiate between actual and critical depth of neutral axis.

(S 378f Bt IRATAP 3R Hifdd TETS P oI AR B )

Discuss different forms of shear reinforcement.

(@ gaa & s =0l &) =i ®e 1)
OR (37YdT)

Define development length. Explain with neat sketch.

(STAUHC aTs o) GRYUTT B3 | Ta<s YT & 1Y UMY

Classify R. C. C. columns based on manner of loading and slenderness ratio.

(@TET & R SR TIAT STATT & YR TR SR, T BT Fiffepd B 1)
OR (31YdT)

State IS 456:2000 codal provisions of minimum and maximum reinforcement for an R.C.C. column

(@ R, TH & U gAaw 3R UG TH eaIhrul & MUY 456:2000 Hled UGy ford 1)
Group (C) (‘quﬁ)

Explain various modes of failure of a tension member.
(U T1d T B! famadl o fafta dlie! &l sarsa & )
OR (31ydT)

Discuss the steps involved to find the load carrying capacity of a compression member.

(ot Ut o= ot HR I8 &HdT JTd B & foTd AT RN WR == B )

Discuss various steps involved in the design of laterally supported beam.

@ Ut FEFSd eRA & Sfldrea T it fafie wron | == 1)

OR (31Yd)
Calculate the Moment of resistance of a rectangular wooden beam of size 12cmx24cm. The permissible
bending stress may be taken as 14 N/mm?,

(12 T x 24 T SMHR & Uh AADHR Adb el &b R &b U1 ol o1 M1 B3| S S
UfSd 14 N/mm2 & =0 & foran ot g g 1)

An R.C.C. beam 200mmx 400mm (effective) is reinforced with 3-16mm diameter bars of Fe415 steel.
Find the uniformly distributed load which the beam can carry safely over a span of 5m. Take M20 concrete

(200 T} x 400 foreft (T Bre BT TH SFR.II. eRA DI Fed15 KId & 3-16 [T AT a1 B8 &
1y gaferd fear T g | 5 Hiex Y Ule aTel ¢RA IR U A 70 § f3ala TRf&d 4R 31d B3| M20
PRIE <) OR (31ydT)

R
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Determine the area of tensile reinforcement required for a singly reinforced simply supported beam of size 6
300mmx 600mm (effective) to resist a factored bending moment of 220kNm. Use M20 concrete and
Fe500 steel.

(220kNm & S 3Tl Bl Tg I3 & g 300 BT x 600 A (MUTET) F1e & THhd Jaiad &
%ﬁﬁawéﬁmwmwmmﬁwﬁaﬁl M20 hic 3R Fe500 T T IUTRT
1)

Q.10 Descripe the steps to design the shear reinforcemgant in beam. . 6
(¢RA T T Taa B S ed- B o aR0N BT g HL 1)
OR (31Yd)
An R.C.C. beam 200mmx 400mm (effective) carries a uniformly distributed load of 70kN/m over a clear 6

span of 6m. The beam is reinforced with 1% of steel on tension side. Comment on the shear design. Use
M20 concrete and Load factor=1.5
For M20 concrete Tcmax=2.8 N/mm?

(200 fEret x 400 fEH (TUTA) P HT TS SR, 6RA 6 HIex DI Y UTE & 70kN/m BT FHH FU
f3aRd HR 987 HaT g1 &R P -1 a1 3T TR 1% XTI I Uaferd fopam a1 8 | o et
R fewoft B3 1 M20 Fepie 3R HR HRP =1.5 BT UGN B |

M20 HhIC &b o1 Tomm=2.8 N/mm?)

Q.11 Find the load carrying capacity for a short column of size 500mmx 500mm.The column is reinforced with 6
4-25mm diameter bars. Use M20 concrete and Fe415 steel. Assume enin<0.05D
(500 TorT x 500 fEHt STHR & Ueh Y WH & fell YR a8 & ATd D | T DI 4-25 e oy Bt
Tel & 1Y Yaferd frar T g1 M20 sl aﬁgge?éf%awsuﬁﬂﬁl emin<0.05D AT |)
Design a short column to carry a factored load of 900kN. One side of column cross- section is 250mm. 6
Use M20 concrete and Fe415 steel.
(900kN T e s HR T8 R & [oT U Y i BT B B | TH & SR HIC B Th
fauT 250 IR 81 M20 Fsbie 3R Fed15 Tel T STIRT B 1)
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