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Dip. in Engg. (Fifth Semester)

EXAMINATION, Nov.-Dec., 2025

(Scheme : NITTTR)
(Branch : Civil)

STRUCTURAL DESIGN & DRAFTING-I

Time : Three Hours | | Maximum Marks : 70

[ Minimum Pass Marks : 25

Note : All questions ‘are compulsory. Internal

choices have' been given

N some

iquestions. In case of any doubt or

(dispute, English version question should
| be_ treated as final. Use of IS 456 - 2000
- is permitted. Assume suitable data, if

required.
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Attempt any rwo questions 2x7=143

&= 31 9= = w1 #fsu)

(a)  An R.CC. beam of 200 mm width and
500 mm eflective depth is reinforced
with 4 nos. 16 mm diameter bars in

tension. Using M-20 concrete and Fe-

415 steel,  calculatle  moment  of

resistance of beam by working stress

method

(h)

(c)
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What are the steps imvolved in the
design of shear reinforcement in an
RCC beam ?

FOALAL 1§ 9w Taes w
FF= F i f e oenfae 2 0
Caleulate development length  of
20 mm diameter Fe-415 erade bar

cmbedded  witly concrete  of

grade
M-30
(0 In axial compression,
() In bending Compression,
(1) In bending lension
P.T.0
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2. Altempt any Hwo questions :
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(a)

Find factored moment of resistance of

a beam section having 250 mm width

and 480 mm elfcctive depth reinforced
h 2 nos. 16 mm diameter bars as

wit

compression reinforcement at an

effective cover of 40 mm and 4 nos.
tension

20 mm diameter bars as

reinforcement. Materials arc M-20

concrete and Fe-250 steel.

(b)
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Draw the stress-strain  curves for
concrete and steel as per IS 456 : 2000
and label all key points used in Limit
State Method.

@ A =e F IS 456 : 2000
% e vfea-fapf T T SR
i e fafiu § wgw Wl wo@
fagaii =1 et Fife |
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Design a limel for an opeming 2 m

wrde to support a 200 mm thick brigck

wall assuming complete arch

cl

n13‘~|‘-"1f1
sevlion The materiale are M-20 grade
[-e415 steel Assume

concrete and
uml weight of masonny as 20 KN/m’
Check -tr;T} for hending

o0 fit ¥ ¢ ¥ faart wed Fram
F g s FweR WA FU 2 W A
sirfim & fem uw fAed & AT
Ffao . mA M-20 E wHEEZ s
Fe-a18 =13 ki frmd =1 TERIE MW
20 kN'm' TE &)1 waE aA & AlA

-
L aEr Al
h

3. A T-Beam having eflective flange width
1000 mm. thickness of slab 100 mm, width
of web 300 mm, effective depth of 520 mm
and 1+ singly remnforced with 6425mm
dizmeter bars. M-20 concrete und Fe-415

steel s used. Calculate moment ol

resistance. 14

v——

(71 2020673(020)
o Ao AR mrht A
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\{ 20 FHEIZ it Fe 415 =
e 7 &1 i S R T R
Or
(arerem)
Design o simply supported one way slab of
clear span 2.5 m. The width of support is
100 mm. The live load on slab is 2 kN-"m:.
Use M-20 and Fe—415 grade. Check for

bending and crack.

2.5 iz & T @Aty A TR T =
®  sfveerd wifag ®9E R rgng
300 fort &1 A W W@ 9T 2 kNm® ®)
M-20 31 Fe 415 T W ITEM wiTEQ)
A s R At

P.T.O.
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Attempt any nvo questions 2xT=14

e 2 v ) T Wi

(@) An R.CC. footing 2 m ~ 2 m size is

subjected o a total factored load of

1000 KN If a square column  of

iy A &
320 mm side s centrally placed on

footing. Calculate effective depth of

footing  from  two  way  shear

consideration. Take M-23 and Fe-$15.

2 IR x 2 Hiel H&HR & TF RCC.
TE® W 1000 KN T ®& FRF MK
o T B Az gEw w320 o
Y& 971 UF amer W\ H 8 1@
T § 4, fgfeen =63 & 3R W gw
F1 WTAT TEAIS &1 O] &I M-25

3T Fe-415 71 W41 &I

(h

(c)

v————
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" i r
Write the design steps for a circula

helical column
Uk AT Ffed e I B Gt
whrrem & = fafam

Design for steel of a short square

column of size 460 mm < 460 mm

subjected to an axial factored load of

1900 KN. M-20 concrete and Fe-250

grade steel 1s used.

460 THT « 460 fAHT 3R F UH B
witau, fam w1900 fREREA =
FAF HET YR 9 1 M-20 ®EZ
HW Fe-250 T3 =@ @1 I@m
T R

P.T.O.
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5. Auemptany nvo questions 2x7-14

(a)

(b)

Differentiate between  prestensioning
and post-tensioming ot beam.

v & g Jwmfm aiw wya-dvifan &
=9 amr fafao)

A stair has 130 mm thick waist slab.
260 mm wide tread and 130 mm rise.
If live load is 3 KN m* and floor finish
is 1 KN m-. then calculate  total
factored load on stair and landing.

150 firdl, 2e0 fdi W€l gE AW
150 Tt wEw ¥ afe W@ ww 3 fF
=/ T wd et 1 kN @
st A Sfen g e W T
FiTaa |

k0

!
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(¢) A suir ol ellfective length 3 m and

total  width ol all going 2 m 15

subjected 1o total factored load of
14 kN/m on stringer and total factored
load of 11 kN’m on landing. Check for
bending. M20 concrete and Fe-415
steel 15 used.

U =g gl qurE emr 3 3§
3T TEN W wA ATEr 2 Wi F A
fem 14 kN/m & Fd FOF 4R 3R
@fEm 11 kN/mm & Fa FE I &
AMA F) a4 % feam Ara F:au)
M20 FhlZ 3T Fe-415 7= F1 9490
fara T )

wWox W KK
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