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CE 1401 — DESIGN OF RC AND REINFORCED BRICK
MASONRY STRUCTURES

CIVIL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)
1. What are the force(i\\"éonside(ed in the design of a
retaining wall? A
2. Why shear keys are pr;i\'ided in retainig wall?

3. List the various fomed considered in the design of dome.

4.  How t6 calculate the intensity of active earth pressure on
the base of the wal?

5. Claséjfy the stair-according to structural aspect.

6. What type-of mo
road bridge?

g loads is considered in the design of

7.  What is yield line?

8. Locate the yield line pattern for simply supported
rectangular slab.

9. What is the purpose of providing pilasters in walls?

10. What is the difference between buttress and counterfort
walls?
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PART-B (5x16=80 marks)

(a) A reinforced concrete cantilever type retaining
wall 4m high above the foundation level is to
retain earth with a horizontal free surface
subject to a live load surcharge of 800N/m2
other date are given below:‘i

@
()
(iii)
v)

[\
i)

(Vi)

(viii)
(ix)

x)
(xi)

(xii)
(xiii)

(xiv)

Unit weight of soil - 16000N/m?

Top width of wall — 150mm

Bottorn width of wall above base slab —
250mim

Thickness of base slab - 250mm

Total width of base slab — 2.40m

Width of toe slab'< 0.60m

Angle " of internal friction of soil
¢'=§0deg‘ree '

Permissible bearing pressure of soil —

120,000N/m?

Coefficient .of friction between soil and
“base,= 0.5

Gra{i‘le of concrete M15

ost=140N/mm2 and 130N/mm? as

applicable

Assume that the front face of the wall is

vertical, calculate the soil pressure
Check the stability of the retaining wall

Design the reinforcement for the toe and
heel slabs
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(a)

®)

Or
Design a counterfort type retaining wall for the
following conditions

(i) Height of embankment above ground —
6ém

(ii) Unit weight of soil- 15000N/m3

(iii)  Angle of internal friction $=30 degree

(iv) Depth of foundation — 1.56m

(v)  Safe bearing capacity of soil — 150kN/m?

(vi) The backfill is horigontal.

(vi)) Use MZQV/" grade  concrete  and
ost=140N/mm? and 130NAnm? as per IS.

Design a s;iherfbgl dome for' a circular room
10m in diameter with 200mm thick side wall.
Agsume live load. due to wind and accidental
loading as 2600N/m1 on surface area and
allowable stresses in \(ensmn in concrete as
2N/mm# and compressioii in concrete as 5N/m?
and . tension and compression in steel as
120N/mm?, Assume rise of the dome as 2m

Or

Design the long wall of an underground water
tank 4mx10mx3m deep. The sub soil consists of
sand having angle of repose of 30 degree and
saturated unit weight of 17kN/m3. The water
table is likely to raise upto ground level. Use
M20 concrete and HYSD bars. Take unit
weight of water as 10kN/m3

16)

16)

as)

M176
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supported on wall on one side and a stringer
beam on the other. The risers are 150mm and
treads are 300mm, the horizontal span of the
stair being 1.5m. Design the stair. Assume M20
grade concrete and Fe415 steel.

or

(b) Design an interior panel of a flat with 6m (1
square panel, if the column size be 500mm. No
column head or drop is provided. Use provision
in IS456 for empirical method. The total load
on the slab may be taken as 14kN/m? for dead
load of 8kN/m? and live load of 6kN/m2. Use
M20 grade condrete and Fed15 steel.

14. (@ A~ rectangular slab 5m wide x12m long is (1
éimply supported along the short edge i.e 5m at
ends and is continuous over intermediate
supporte spaced 4m c/c, the other edges being
free. The slab is so reinforced that its ultimate
moment of “resistance for sagging bending
moment 50kN-m/m width and for hogging
bending moment is 60 kN-m/m. Calculate the
ultimate strength of the slab.

Or




[image: image5.png]15.

(b) Investigate the ultimate load capacity of (16)
abmx6m slab and having a yield moment of
15kN-m/m for positive moment and 20kN-m/m
for negative moment.

(@) A brick masonry wall has the following data: (16)
Brick — Normal size, Strength — 7.5N/mm?
(1) Cement mortar — Type M1
(i) Effective height < 3m
(iti)  Effective length —4m
(iv)  Effective thickness — 230mm,
Calculate the load tarrying capacity of the wall
if the wall supports udl.
Or
(b) Design an exterior wall of a single storey ware (16)
house the height of which is 3.5m from DPC to
the bearing level. {The wall carries beams @4m
c/c éach transmifting a concentrated load of
40kN at an eccentricity of 25mm. The wall is
fixed with mental anchors at the top and is

rigidly supported at the bottom. Assume wind
pressure of 7.5kN/m?

' M176





