Roll No:-
Sem-VII Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Civil Engg.) (Theory) [Max. Marks: 70]
Design of Structures (1615604-P)

- All questions are compulsory. (ﬂlﬁ 1K) a{ﬁaﬁ% )
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from the following options. (1*20=20)

Sugw fawen &1 grws ford |) -

i. In a pre-stressed member it is advisable to use
(q@ ufaefid Ie@® &1 IUGN oA & 9de <l il ] 1)
(@) Low strength concrete only (%?[ 3T I arel WE)
(b) High strength concrete only (%Fr Bawdwm
(c) Low strength concrete but high tensile steel (3¢ 2 gre Bl URd 3= - SId)
(d) High strength concrete but low tensile steel (B?cr‘v'ﬂﬂ@f Tl ebic U4 3= a1+ Id)

ii. In a simply supported slab, alternate bars are curtailed at a distance of

(U YSTARSd U A TSR B8 Bl g W HH B AT o1 g1 )
(@) ith of span (UIC %ﬁaﬁ) (©) %th of span (UIC %%Eﬂ)
h . .
(b) %t of span @W%&Eﬂ) (d) %th of span (UIC %%_qa)
iii.  If the depth of actual neutral axis is more than critical neutral axis, the sectionis

@fe ardfas ISR 31 &1 TR Hifdd ISR e J B g A HIe_ g1)
(a) Balanced (b) Over reinforced (c) Under reinforced (d) None of these

(3ffet Tratfera) (31T Haferd) & I I )

iv. The yield stress divided by factor of safety is called as
(IREM HRP gRT fAHTRIT TRTHE Ufdad &1 ST S gl )

(@) Ultimate stress (b) Limit stress (c) Elastic stress (d) Permissible stress
CIERIGER)) (TR vfcreren) CRIIEIGEE) (3175 vfdea)
V. As per 1S 456:2000, the deflection, including effects of temperature, creep and shrinkage occurring after

erection of partitions and application of finishes of RC structures, should normally NOT exceed

(IS 456:2000 & TR fAUTSH & fAHAT0T 3R RC TRA1ST & =T & ST & o1 g1 ardl
dIAM, P 3R Ripsd & uHE Ifed fadu, T ud _ § 3ifde 8 g =)

(a) Span/250 or 20mm, whichever is less (ATe/250 TT 20 o, ST 1t &4 8Y)

(b) Span/350 or 40mm, whichever is less (UIc/350 UT 40 e, s R oA _@D

(C) Span/200 or 40mm, whichever is less (GT¢/ 200 T 40 T, S Wt 7 81

(d) Span/350 or 20mm, whichever is less (UIc/350 T 20 e, s R oA _@D

vi.  The recommended imposed load on staircase in residential buildings as per IS 875 is
(IS 875 % IR A a1 & Hfgaf R =ik R § -)
(a) 5 KN/m? (b) 3 KN/m? (c) 1.5 KN/m? (d) 1.3 KN/m?
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vii.  As per IS code, the minimum grade of concrete for the design of Pre-tensioned concrete structure is
(IS P & IR, Jd-did drebic T & b & ol dopic BT YAaH IS | - )

(a) M20 (b) M25 (c) M40 (d) M30

viii.  For M20 grade of concrete, modular ratio would be

(M20 IS Sehic o ford, HiSgeR 3uTd 81N - )
(a) 13.33 (b) 15.54 (c) 12.89 (d) 11.66
iX.  Shear taken by bent up bars is limited to (IS g8 381 gRI feral T S dd __ ddb Sifd 81 8 1)

(@) Vs (b) Vs /2 (c) Vs /3 (d) 2Vs

X. Shear reinforcement is provided to resist. (WEI’@I?F[ ﬁwmﬁé‘s%ﬁmmw%n
(a) Diagonal compression (b) Diagonal tension (c) Diagonal bending (d) None of these

) (e ff s) ETH A Bl o)

Xi. For deformed bars, bond stress is @%@@%ﬁflﬁ Y- gfded gl %| )

(@) More than plane bars (b) Less than plane bars (c) Equal to plane bars  (d) No comparison

CIMEEEEIRED CIMESEEL) @RI TS & RER)  (PIs a1 Tal)

xii.  The anchorage value of a 90° hook is (90° §% I Udh¥ol A BIAT  -)

(@) 120 (b) 80 (c) 160 (d) 200

xiii.  The spacing of stirrups, near the supports, is ___ (S{TeTll o THIT, IHTa & aid 3f<RTd ___ sidl 8 1)
(@) Minimum (<YAdH) (c) Between minimum & maximum (Gdﬁchdl-l 3R gAdH %aﬁa)
(b) Maximum (3ffdHan) (d) Zero ()

xiv.  The minimum percentage of longitudinal steel in a column is

(U W™ T YAaH 3rced 33Td &1 Ufa<id giaT | - )
(a) 0.8% (b) 1% ©) 1.2% (d) 2%

XV.  The pitch of lateral ties should not be more than (18 Sei 1 fo T 31f¥es gt ST A1l 1)
(a) 200mm (200 T (b) 300mm (300 ) () 250mm (250 fTAHh)  (d) 200mm (100 farh)

Xvi.  The minimum number of bars in a circular column is (T JTIHR T o JAdH Sel DI T Eﬁ?ﬁ%)
(a) 4 (b) 5 (c) 6 (d) 8

xvii.  The minimum diameter of a longitudinal bar in a column is

(T T § 3 BS BT YA oI 8l &)

(a) 8mm (8 THH) (b) 10mm (10 T (©) 12mm (12 fah (d) 16mm (16 e
xviii. Isolated footings are designed for __ (YohTeh! 3MYR & fordt 3ifiepfeta frd SId © -)
(@) Bgnding moment (b) One way shear (c) Two way shear (d) All of the above
(@b 3Tl (THd Hai-) @l TRBT Hi) Sugad )

XiX.  In public-staircases, the risers height is usually kept as
@S el #, ISR &1 SHars, I WA ST § - )
(a) 200mm (100 frh (b) 150mm (150 ) () 200mm (200 fH#)  (d) 300mm (300 fHeh

Page 2 of 4 (1615604-P)




XX.  Freyssient system is used for ChRAe gumelt & ford Iua fopan oI /)
(a) Pre-tensioning (gd-c=1) (c) Both (a) & (b) @I (31) 3R (@)
(b) Post-tensioning (U# - d--) (d) None of these @qﬁﬁﬁ%:@)
Group (B) (34 -8
Q.2 MenEion the assumptions in working stress method. 4
@RIBRI Ufded af T Aradrsfi o Iccid H 1)
OR (3{YdT)
Write the advantages of Prestressed concrete. 4
(d vfdaferd dople & ardl &I ford 1)
Q.3 Discyss the difference between working stress method and limit state method of design. 4
(@RIBRI Ufdad fafd auT Tar srawi fafd dd 3Rl &1 Jeerd dhr 1)
OR (31YdT)
Explain the function of shear reinforcement in R.C.C structures. 4
(3R, It T Txem3f H - U0l & Bl BT guid B )
Q.4 Explain the necessity of doubly reinforced section. 4
@I 3R Yafrd R Bt Saadsdrsil &1 gufH &3 )
OR (31YdT)
Define effective width of flange of a ‘T’ or ‘L’ beam. Explain with diagrams 4
(“T” or ‘L’ &R P} THTA! AISTe B! aRUIRT B3| o & I1y I | )
Q.5 Write a short note on development length and its necessity. 4
((AHTH P SIS TUT S SMaRGehdl R U Higred feugoft ford | )
OR (31YdT)
Discuss on way and two way slab. . 4
(e fa=m qur i fe=m arer ufear & fadam s 1 )
Q.6  Give IS code specifications of column for maximum and minimum reinforcement, cover and 4
spacing of lateral ties. N
(RIaH YT TAHTH TSTHBRUT, TR IUT U1 §efah! o S=IRTal o [ord i &1 IS DI
ICIRUERINEE]D)
OR (31YdT)
Explain briefly the types of footing. 4
(P & UHRI 1 HaY & quH B )
Group (C) (U - M
Q.7 Enlist the losses of Prestress. Explain any two of them. 6
(qd ufdad &1 g1l ! Yeltas B | 374 ¥ fha1 af &1 quiH HL 1)
OR (S{YdT)
Explain: a) balanced section b) under reinforced section  c¢) over reinforced section 6

@i B : (31) Fgferd P (@) 3ed aferd die (@) 3ffd Uaferd ®1e)
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Q.8 Find the ultimate moment of resistance of a singly reinforced rectangular section (300mm X 6
500mm effective) of a beam having 4 bars of 16mm @. Use M20 concrete and Fe 415 steel.

(16 Teilp BT 4 TSI & Y Th Thd Ualrd SMAAIHR HR (300 B X 500 Bt gy ot

R BT TRH UReRTel Tul A1 H< | M20 Shic T Fe 415 ST BT ITATT DX | )

OR (31YdT)
Find moment of resistance of a beam with following data: width of beam = 350mm, effective depth 6
= 900mm, tensile reinforcement = 5 — 20mm @, compressive reinforcement = 2 — 20mm @ at 50mm
effective cover. Use M25 concrete and Fe 415 steel.

(e siids! & WY Teh R o1 UfeRid gl J1d B3 tRA &1 Arems: =350 i, gyt
T8RS - 900 fAt, =1 Uareid -5-20 fie} ¢, Tdite Usad = 2-20 ffHig, 50mm THTET 3maRuT
TR | M25 Shebic dUT Fe 415 ST &I STIART B )

Q.9 AnR.C.C beam of 200mm X 400mm (effective) section carries a uniformly distributed load of 6
70KN/m over a clear span of 6m. The beam is reinforced with 1% steel on tension side. Comment
on the shear design of the beam. Use M20 concrete. ASSUME Tgppq, = 2.8N/mm? and load factor =
1.5
(200 AT X Yoo i} @HTA PTe &t Tk 3R, . It eRT & 6 H WY UIe | 70 KN/m & Th
A fIaRd 4R A7 81 8| &R b 1 Y&l H 1% S¥UTd Ualer fobdl 711 & | R b el
3B IR fewft ® 1 M20 Hepic BT IYART B 1, = 2.8N/mm? YT UHR HRS = 1.5
AH )
OR (31YdT)
A T-beam has the following data: br = 2000mm, Dr = 150mm, bw = 300mm, d = 1000mm. 6
Calculate the limiting moment capacity of the section. Use M20 concrete and Fe 415 steel.

(U T-tR BT HipsT REfIRad & : br = 2000 i, Dr = 150 7, bw = 300 fir Y, d = 1000 forft
HIC DI TR SATYUT & AT B | M20 Hebie IUT Fed15 AT AH )

Q.10 A simply supported one way slab of a corridor of a hospital building has a clear span 2.5m and is 6
supported on beams 230mm width. Design the slab, if the beam is carrying a live load of 5SKN/m?.
Use M20 concrete and Fe 415 steel. Assume 7, = 0.3 N/mm? and slab depth factor K = 1.3.
perform check for shear only.

(T SR HI- & 7T 1 YETASd ThaWh] UfedT & ¥ uTe 2,541 § 9uT g 230 o
ST DI R IR AR 1 TS TR TR 5SKN/m? BT I HR T 8T § A Ul &1 Sifidrea
B3| M20 Hpic aUT Fe 415 ST BT ST B | 7, = 0.3 N/mm? TUT YT eS8 HRS
K=13H A |)

OR (31YdT)

Describe the steps to design a two way slab. 6

(T &1 TR ufedn & 3HfHbed- & IRl Pt RS )| )

Q.11 Design a short circular column to carry axial load of 1500 KN . use M20 concrete and Fe 415 steel. 6
(T Y MATHR W TR 1500 KN BT 3T HR T8 B & (o B B | M20 debie
YT Fe 415 XTI A T 1)

OR (31YdT)
Design a square footing of uniform thickness for an axially loaded column of 400mm X 400mm 6
size. The safe bearing capacity of soil is 160KN/m?. Load on column is 800KN. Use M20 concrete

and Fe 415 steel. Assume 7, = 0.32 N/mm?

(400 TEEfY X 400 R STHR & 31&ftT UIRG W & o THR TAFY HICTE DI BIcT Bl
3ifmeT B | ST & QRF&T a8 &HdT 160KN/m? § | T TR 800KN &1 HR TGI8 |
M20 SHehIc dUT Fe 415 T BT IYART B |7, = 0.32 N/mm? HA )
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