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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten. 22l 2l SIGURL Ald, AL oyasd 24,

Give minimum numbers of bars and minimum diameter of longitudinal bar in
circular column.

AL S14H HI BHL9L HL UL 52al dizzidlad AolliL o152 w1 dedl 4y
AR SYELAL

Explain singly reinforced and doubly reinforced beam sections.
ol vt gotdll ASgiAnz oflH Asued UHMAl

Give minimum area of tension reinforcement in slab.

2A0L HI2 Ay U0 ADglAH2 AL 201 24141,

Define limit state and enlist their types and sub types.

clilz 222 <l Arval SUUL 24 ddl UsIL i U2l USIRL SrRUAL

How end corners are in two way slab? In which condition torsion reinforcement
is provided in two way slab.

~ ~ ~

2 4 2aot Hi2 vl <l Raldg gl 9 vid 56 uRRald |i 2194 1551802
HsaAlHL 2 £9?

Write and explain formula for nominal shear reinforcement.
AHlAa (242 2D51AH2d YA Quil 2 qHMALL

For isolated column footing, where critical sections for maximum bending
moment and one way shear are taken?

SAE2S 514, 52101 HI2 HedH oledlol HiHe2 20 a9 (222 <L [52lsa Asuq
SAUAAHL 219, £9?

Find design compressive strength of concrete for M30 grade of concrete.
M30 AL 51512 Hi2 i sl 224 Al

What is minimum tension steel area required for a beam with b=230 mm and d=
400 mm? Take Fe-415.

b=230 HlHl 21 d= 400 HlHl A ol HIZ <4ddu 2U15a 22ld < axsn 529
a11? Fe-415 dl.

In Tee Beam, If D=120 mm, bw=400mm, 1,=6500mm, find bs .
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Zl oflH 112 oyl D=120 #l4l, by=400414l, @A 1,=6500%13ls1% dl br?

What is partial safety factor? Write short note about partial safety factor for
loads and for materials.

ulgil1a AsZl 3522 vi2d 92 dis v vl AL wieilia ds2l 3522 (A9 25 <M
il

OR
Write short note on difference between over reinforced, under reinforced and
balanced section with figure.
w15l w12 22 AD51S, 2UAR AD5IAL 2 AdUS AsUA AL dglad (A9 Zsin
SACIR

For a 250mm x 450mm (effective) size singly reinforced beam , find moment
of resistance. Use M-20 grade concrete and Fe-415 grade steel.

250 #l4l x 450 I+l (S552la) WS Lol 2S5 ofln w2 HiHz wils
Wilz2y diEl. M-20 As < 51512 vid Fe-415 s < 22la al.

OR
Find lever arm and depth of neutral axis for a limiting section 300mm x 500mm
effective. Use M-20 grade concrete and Fe-415 grade steel.

300 #l4l x 500 14l (955214) <AL dlHlZlon Asaq HI2 dlar 200 214 d22y 24 -l
GlelsS alHl. M-20 Us < 51512 i Fe-415 s < 22ld al.

A rectangular RC beam 230mm x 500mm (effective) size is reinforced with 4
nos. of 20mm dia. bars of Fe-415 grade steel and concrete used is of M-25
grade. Calculate flexural strength of the beam.

230 #l4l x 500 4l (9552l9) ULSH Al doiz 202l ofly iz 20 HlHl
AL 4 AL QUL 9. AL ol <l sasura 224 Al M-25 U < 5i5l2 2id
Fe-415 33 < 22l al

OR
Find number of 20 mm dia. bars required for a RC beam 230mm x 450mm
(effective) to resist factored bending moment of 120 kN.m. Use M-20 concrete
and Fe-415 steel.

230 14l x 450 {14l (955214) Al 241234l ofly Wiz 120 sl 4l <l 5528 HiH2
A 5391 HI2 20 HlHL cn AL ol dval it M-20 38 4 sislz 21d Fe-415
A48 4 22la dl.

Find area of compression reinforcement required for a rectangular beam
230mm x 450mm (effective) for the factored moment of 350 KN.m. The
effective cover for the compressive steel is 40mm. Use M-20 and Fe-415.

230 #l4l x 450 4l (Fgs2la) Al doraiza vu.l ofld A 350 £l Hl ] 5523
HIHZ Ao 5391 HI2 6933 51U AD5IAH2 alMl. 51U 22ld HI2 9552l 592
40 44l Q. M-20 @i Fe-415 qluzl.

OR
For the above beam in Q-2(d), find the value of tension reinforcement for which
use effective cover as 40 mm. Remaining all data is same.

Bluz <L oflH Hi2 (U-2(2)), 22 ADsIAH2 AL oyl Wiz D552lasaz 40 4l 4l
15l Al dHIH 321 UV 269,

Draw a sketch for a cantilever beam showing reinforcement with minimum two
Views.
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s2ldlaz oflH HIZ 29D 2191 6L 2eild, WA ADs1AH2 calad] 2ug(d iRl

OR
Draw a neat sketch for a three span one way continuous slab with reinforcement
details.

AL 2UL HRIAAL Al 4 52l a0t | ADs1AH2 <l [Qadl caladl sugld el

Differentiate between a singly reinforced beam and a doubly reinforced beam.
[Riadl 5518 vt cotdl ATl ollH 423 <l dslad vl
OR

Determine development for 16 mm dia. bar in compression. Take M-25 grade
of concrete and Fe-415 grade of steel.

=~ N

16 {4l 1, AL Hoflal HIZ st HL AUz dolls bl M-25 AU < 5i5l2 214
Fe-415 s - 22la €l

Design a square RC column only for longitudinal reinforcement to resist a
factored axial load of 2000 kN. Take M-25 and Fe-415. Design

o NN

2000 5.4l 5523 wiafld 2ot BUR o U 5241 HI2 251 ARYU wURHL 5191 55
dlzadlda Aol w2 dRida 5. M-25 vi4 Fe-415 dl.

OR
Design a singly RC beam of rectangular section with d=2b to resist a factored
moment of 115 kN.m by analytical method. Use M-20 grade of concrete and
Fe-415 grade of steel.
115 sl Hl <l 5523 HIHZ A Ul 5291 HI2 dot2lizd 241,241 ofl {2l
d=2b dal M-20 U < 5i5l2 244 Fe-415 U < 22l4 @l

A simply supported RC beam 230mm x 400mm effective is provided with 3
Nos. of 16 mm dia bars in tension. The beam is loaded with 75 KN/m in an
effective span of 3.5 m. Prove that design of shear reinforcement is required for
this beam. Use M-20 grade of concrete.

w5 ALl Ad 259d 2.1 ol Al 225125 2Uld 3.5 Hl 9 wd 21892 230 HlHl
X 400 HIHl v1u25125 AU1D% Al 89, dHL 16 HlHl caql 3 Aotla 25 Al wi
U5all 89, dal 75 Sl /4l Al AHAdRld @R @l 9, dl vl olld Wiz (2R
ADs1AH2 <Al &ttt il or32 €9 dd Uoild 520 M-20 A < 51512 Aluz.

OR
How analysis of T-beam is done ? Give Steps.

2l- ollu o viciclily 59 <l 529UME 2UA 92 del 220 QUi
Describe critical section for two way shear in column footing.
slaM 520 Wiz 2 4 (242 <L slElsa Asaq < alld 52l

OR
Write design steps for one way simply supported slab.
A 4 Alrudl Auizs wdot W2 {lR1S 22w quil,

Draw a neat sketch showing reinforcement in sectional elevation and plan view
for an isolated sloped column footing.
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SAIE2S 2alve sldH 32[0L Hi2 ASgiAHdl [atdl ealadl dsada vAdldgd 14
eled <l xa269 2u5(d izl

OR
Calculate load and bending moment for a one way continuous slab having three
equal span of 3.2 m each. Take L.L =5 kN/m?, F.F= 1 kN/m?. Take M-20 and
F-415.

3.2 Hl <Al 0L AL UL AU A 9 5242, 2A0L HIZ QLS Vi HIHZ <l 4y
ML Al dlg=5 5l./HI? vid sdi2 gldla=1 l.2/41? dal M-20 si4 F-415
al.

Design a simply supported slab for a room size 3.0 m x 6.5 m supported on 300
mm wide wall. Take L.L = 3.5 kN/m?, F.F= 1 kN/m?. Take M-20 and F-415.
Check the slab for deflection only.

3.0 Hl x 6.5 Hl 15 Al 31 Hi2 el uuics 2@ <l daid 521 sy 300 {4l
yeslol Zlaid Uz 25adidl 89, alda dls = 3.5 sl /412, sair Sldla=1 5l /412
A2l M-20 244 F-415 @l. 2@ol < 55 dlsdaid Wiz As 52l

Design a circular column to resist a factored load of 1500 kN. Design only
longitudinal reinforcement. Take M-25 and Fe-415.

1500 5l.e4, <Al 3523 @lg o A 5391 HI2 OUOUSIR 514U, <l RS 521, g5d
dlmzydlda Aol <l Eeid 520, M-25 w14 Fe-415 dl.

Determine ultimate load carrying capacity of a square column of 300mm x
300mm size reinforced with 4 Nos. of 16 mm bars. Assume minimum
eccentricity condition is satisfied. Use M-25 and Fe-415.

300 #1+l x 300 Il 2152 <l siau 1i 16 {4l L 4 Aol Ysal S dl
slaH, <l w1e2lHz dig 520a 5ul2l wiHl. agay Gesleadl <l gzd Adine 9 du
41l M-25 21 Fe-415 dluzl.

Differentiate between one way and two way slab.

Ael 4 2EA0L Vil 2 A Q0L <Al dsldd AL

Draw sketch of plan of two way slab when corners are held down.
2 94 A0l HI2 Lald <l w52 £l 5 oyl 512 $&s LBl i,
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