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RoliNo ..o,
CE-601 (GS)
B.Tech., VI Semester
Examination, May 2022
Grading System (GS)
Structural Design and Drawing (RCC-I)
Time : Three Hours
Maximum Marks : 70
Note: 1) Attempt any five questions.
fpgi ot neAl @ g P
i1) All questions carry equal marks.
F:ft yedl & I I® B
iii)In case of any doubt or dispute the English version
question should be treated as final.
fopalt oft wpR 3 Feg st farg i fRfy 3 aish s
& we & aifer T S|

1. a) Brefly explain the principles of limit state.

Rife Ve & Rier<l o 98 § FHsU

b) Define the following:
i) Characteristics load
ii) Characteristics strength
ii1) Partial safety factor
frrfrRaa 1 gy Hif
i) faRke uR
i) fafdre amred
1ii) A3 FREMN TFRD
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2. a) DesignaR.C.beam to carry a load of 8 kN/m inclusive
of its own weight on an effect span of 7 m keep the
breadth to be 2/3" of the effective depth. The
permissible stresses in the concrete and steel are not to
exceed than 6 N/mm? and 140 N/mm2. Take m = 18,

7R & avE afr ¥ o wd $ gu 31 feaR
8 kN/m % R &l 964 B & o @ st $9 3t
festrs e Rt mevd oot i & 273 e 2 e
IR et § s @ 6 Nimm? ok 140 N/mm? @
AP T B m B A =18 2

b) A T-beam of flange width of 1600 mm, Flange thickness

150mm, width of rib is 350 mm has an effective depth
of 600 mm, the beam is reinforced with 6 bars of
20 mm diameter. Determine the ultimate moment of
resistance. Use M25 concrete and Fe4l5 steel.

Waﬂﬁwaﬁ??ﬁ@glﬁﬂﬂmm,aﬂqqmlﬁﬂmm,
Ra & =gt 350 mm &, & ot 7R 600 mm 21 39
U P 20 mm A & 6 GRAT & A vafed 21 ufeRiy
& 3iferm &or @ Fufvor Y1 M25 @efte iR Fed1s &
T IUIFT TN

3. Design a reinforced concrete slab for a room of clear
dimension 6m x 5m. The slab is supported on walls of width
350 mm. The slab is carrying a live load of 6 kN/m? and
floor finish is 1.5 kN/m?. Use M25 concrete and Fe415 steel.
The corners of the slab are held down. Sketch the layout of
the reinforcement.

T 3T 6 e x 5 Hiex & HR F 10 1@ waferd dbic wie
TR NI TeilT 350 Bt 9ieE Y SRl w wnidg # wiw
6 kN/m? &1 o139 A8 of Y&l & 3R TR iR 1.5 kN/m? 21
M25 @xhle 3R Fe415 el o7 SUai o | T4 & & & 9
@1 SA1GT 81 H€ei T (reinforcement) & 3TST @ Vg Y|
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4. Design an isolated square footing for a column 450mm = 450
mm reinforced with 8.25 mm diameter bars carrying a service
load of 2000 kN. The bearing capacity of the soil is 250 kN/
m- at a depth of 1.2 m below ground. the footing is restricted
to 2 m in one direction. Assume M20 grade concrete and
Fe415 steel for footing, M25 grade concrete and Fe415 steel
for column. Draw to scale:

1) Longitudinal section showing the reinforcement details.
it) The plan showing the reinforcement details.

Uh W % foT0 e guss af B fawme e it 450 At x 450
et & rer 8.25 forft @ it |t 3 | 2000 kN HaT HR

& for maferd &1 S it yRor enger SR & 1.2 Hiex A"

TERTE TR 250 kN/m? 21 Ge feam § gfd 2 wfiex oo ifta 21

wY & fe1g M20 28 @bl 8iR Fed15 ¥a AH, &H & g

M25 e @bl 3R Fed15 et 7M1 Thed W g1 :

i) geie faR e aren sFey @vs
i) Ygorww R famm avet Ao

. Design the stairs for a public building, supported on wall
on one side and stringer beam on the other side. The
horizontal span of stairs is 1.4 m. The nisers are 120 mm
and treads of 300 mm. Use M15 mix.

e AESTeh $ARA P forg Hifeal or 351 o, =) fF v o
R 0% SR GER TR R d R wfdfer &) it it dferer
ot 1.4 iR 21 R 120 feft silk 3 300 B 1 M1S Rrsor
&1 IGNT IR |

6. a) Design a doubly reinforced beam of section

240x500mm to carry a bending moment of 80 kN-m.
Assume clear cover at top a bottom as 30 mm and take
m=18. Adopt working stress method. Assume the
permissible stressed in the concrete and steel are not
to exceed 5 N/mm? and 140 N/mm?.
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aﬁ?ﬂﬁﬁﬁﬁlﬁ?ﬁﬁmﬁﬂﬁﬂkN-méﬁmmqyi
P! SN 240 x S00mm & & TG T Sl Salere] Uy
21 FoaTE @Y1 30 mm 1 PR IR & | ebie AR Tl
3 S T S N/mm? R 140 N/mm? & S 7 21
m & 7 =18 &I

b) A rectangular beam is 200 mm wide and 400 mm deep up
to the center of reinforcement. With the 3I—1§mm dia of
Fe415 steel. Find the ultimate uniformly distributed load

which the beam can carry safely over a span of 5 m. Take
M20 concrete,

(e HRRIHR G%T 200 mm 48l 3R FaeH & 5, T
400 mm TERT 21 WA ¥ 3-16 mm & @S g 1 1 TH
I w4 ¥ fieRd TR B o7 @, 9 67 § R S T
f TR 9 & RO R W1 M20 T 1 IR A

7. Designa short circular column of 6 m to carry an axial load of
250 kN if both ends of the column are fully restrained using

i) Lateral ties
ii) Helical steel

& 6 IR BIC TUHR oo 6 fEongT o R 250 kKN &1
IR &, au1 R P41 B Fafig 2
i) <levd e
ii) gferae Wiel
8. a) Write down the design step with formulation of two-
way slab with all necessary checks.

oft arasas ital & HiRl S~ word & P & ar
fEoeT Tt &t ford | ’

b) Explain the different types of footing with neat
sketches:

s aNd & WY faftv yeER & Hfen & aR F adsw

EEE L L L ]
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