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Note: Answer FIVE full questions, ch

_ ‘Niodule-1
a. Define characteristic strength of materials and ehzu aetemt:c Ieads with sketches (04 Marlis)

b. Distinguish between : (i) Balanced section, (i) Under ~iei
reinforced section with sketéhés. Which sectxon is pr ef‘erdble ‘and why? (10 Marks)

€. Derive an expression for y, “the depth of centteﬂ&;ompmsswe force from the extremie
.‘ E
compressive fiber forrasmgly reinforced rectangula _béam section, (06 Marks)

OR..

a. What are the dS%\.lmpthl‘l made in the hmlt atate of design for collapse in flexure in singly
reinforced beani section. e % (04 Marks)

b. A simply: supg;mted beam has a teetangulal section of size 300mm x 650mm and carries a
umformljeglstrlbuted load of 15 kan} over a clear span of 5.5 m. It is reinforced with 4 bars

of 25.mim diameter bar, Use M?rﬁ‘concrete and Fe 500 grade HYSD bars. Compute short and
long term deflections of the beam (16 Marks)

a. A reinforced concretg tilever beam .2 :m#long and havmg' Cross section of size
240mm x 400mm is reiﬁforced with 4 balS 6%16 mm diameter dt top on tension side. The
beam is designed, to" support a concentr&ted load of 3 “the free end in addition to
uniformly distr_lbuted load on it. Degermme the permissi le ‘uniformly distributed load, the
beam can carriy.on it. Use M20 grade_ oncrete and Fe 413, grade steel. (10 Marks)

b. A doubly remforced beam section 1300 mm wide and 500 mm deep to the centre of tensile
remfmgement It is remforcedé‘g‘i;h compressmn;remfowemen‘t of 300 mm? at an effective

) coveybf*{:ﬁ mm and tensiotizreinforcement of 1800 mm?, Determine the safe moment of

.-7F2"

re51stanee of'the section. E{[Eg grade concrete and Fe 500 grade steel is used. (10 Marks)

S P A
OR."

singly remforceél d?;crete slab 150 mrwrthick is reinforced with 10 mm diameter bars at
7200 mm centres Tbeated at an effectlve depth of 125 mm. M20 grade concrete and Fe415

grade HY SDrbars are used. Estuqate“the ultimate moment of resistance of the section.
% (04 Marks)

b. A rectangulé‘r RC section of stze 300x 600mm effective is reinforced with 4 bars of 25 mm
diameter HYSD bar of grade’ Fe 415. Two of the tension bars are bent at 45° near the
support section. The beam s'provided with double legged vertical links of 8 mm diameter at
150 mm centres near’ Supports Using M-25 grade concrete, compute the ultimate shear
strength of the support section. (08 Marks)

¢. A simply support’egj T-beam of depth of 450 mm has a flange width of 1000 mm and depth

of 120 mm. Itis femforced with 6 — 20 mm diameter bars on tension side with a clear cover -
of 30 mm. M20’ grade concrete and Fe415 grade steel are used. Calculate moment of
resistance ofbeam. Take, b, =300 mm, (08 Marks)
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Module-3

& a.  Design a singly reinforced beam simply supported at its;
The clear span of beam is 5.6 m, the intensity of upiﬁ

and live loads are 18 kN/m and 26 kN/m. Use M

Fe500 grade. The beam should meet the duraly
‘gevere’ atmospheric and fire resistance of ony :

b. Design a doubly reinforced rectangular beam 6F s imply supported at
both ends. Check for deflection need no talculated. The eﬁ’eg_g ¢-3pan is 5.6 m. The

beam carries a service imposed load of:Z4;KN/m and super imposéd déad load of 16 kN/m.

Use M20 grade of concrete and HYS! steel of Fe415 grade. - (12 Marks)

ends for flexural reinforcement.
taly distributed superimposed dead
igrade of concrete and HYSD steel of
requirement for eéxposed conditions of
(08 Miarks)

6 Design an intermediate T-bfe;anﬁ for a hall measuring 65m>¢12m (clear dimensions). Beams
are spaced at 3 m C/C. Depttt of slab is 150 mm. Super imposed live load on slab is
4.0 kKN/m’, finishes is 170 N/m?. Check for defledt]

HYSD bar of Fe500 gradeiSketch the reinforcemg

A

on also. Use M20 grade concrete and
etails. {20 Marks)

Module-4°
7 Design a slab {o#;a,.class roomn of dimension: 4t x 6m (supported on all the four edges) with
two adjacenﬁ-”,_gdgeé' discontinuous. Live i@g Z 3 kN/m’, Floor finish = 1 KN/m?;
Bearing mm. Use M20 grade concrete and Fe500 grade steel. Check for deflection
. (20 Marks)

' i CR
8 Design the two flight dog legged stair for a hall
floors. The floor to floos:déight is 3.2 m and rise
M20 grade concrete and Fe500 grade steel. Sketc

itnension (clear)Bm x Sm between the
60 mm. Also£hetk for deflection. Use
¢ reinforcement*details of one flight.

4 (26 Marks)

th

Module-5

9 a. Design the ne}}_,;gssa;?y'remforcemegmfi_’caf?flc column 45{);ﬁ'm x 600mm to cany"an axial load

of 2000 kN:l‘@éH length of the coﬁ‘;ﬁﬁl is3.5m U 5 grade concrete and Fed15 grade
steel. Slgetcl{”the reinforcemenﬁ"ﬁ‘%gails. - {10 Marks)

b. A rectaigiifar column 300 néig ide and 500 mnf:deep is subjected to an axial factored load

of 12007kN and a factorg@smoment of 200 k¥-m. Calculate the necessary reinforcement
distpibuting equally onalfzfour sides. Skeigh, the reinforcement details. Adopt M25 and
e300 grade materials. , & iy i (10 Marks)

10 Design a sq\;ﬁa;egfoé'tMg of flat typ“é‘*dé@r a column of size 400mm x 400mm to carry an axial

dead load ﬁfS?}‘O kN and a live %c;a 5 1000 kN without any moment, Safe bearing capacity
 of soil is “8@1{1‘4/111% Adopt M (Fgrade concrete and Fe 500 grade steel. Sketch the footing
showing the details of reinforcement. (20 Marks)
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