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UESTION 1

Design the beam in the sketch oelow by determining the required
reinforcement due to flexure and shear.

(30)
Point
Load B
Y 16 Bars with hook on ends extending to the end of the beam
I |
A | Y25 bars stopping 1m short from end of beam \ C
4 Y25 bars with hook on ends extending to the end of the bea
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Loads:
¢ Nominal live Point Load at B = 180kN/m
o Take the own weight of the beam into consideration.

General Information:
e 30/19 Concrete with moderate exposure conditions
¢ - For initial calculations use:
o Y25 bars as tension reinforcement, 4 bars extend to the end of
the beam
o Y16 bars as compression reinforcement
o RI12 bars as shear reinforcement
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QUESTION 2

Design the retaining wall in the sketch below which retains 2.3m soil by:
¢ Determine if it is safe for overturning
e Determine if it is safe for sliding
¢ Determine if the pressure exerted on the supporting soil is within the bearing capacity
e Determine the ultimate moment and ultimate shear forces and calculate the
reinforcement for the:
o Stem
o Heel
o Toe (82)
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Design Data:

The soil behind the retaining wall will carry a nominal live load of 3kN/m?,
Concrete is 30/19 with severe exposure conditions.
Use a safety factor for overturning and sliding as 1.5.
Soil Properties:
* Bearing capacity = 125kPa
. o Density = 1680kg/m’
* Internal angle of friction = 23.5°
¢ Sliding friction coefficient = 0.4
ULS Safety Factors:;
« Concrete=1.2
e ‘Backfill = 1.4
e : Surcharge = 1.6
Assume Y16 bars in the footing and wall.
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QUESTION 3

Design the reinforcement for a 2m x 3m base as indicated in the figure below by:

Determine if the maximum soil pressure is exceeded

Determine the maximum bending moment in both directions

Determine the flexural reinforcement

Check if the vertical shear is within limits

Check if the punching shear is within limits (46)
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The base is covered with 500mm (deeBp) soil.

The unit weight of the soil is 18kN/m

Concrete = 30/19 with severe exposure conditions.
Ground bearing capacity = 320kPa

Load
L
L]
[ ]

s:
Nominal dead point load = 480kN
Nominal live point load = 610kN
Nominal dead M, = 41kNm
Nominal live M, = 49kNm

Assume Y16 bars in both directions,

TOTAL =158



