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Problem No. (1) |35 marks][a6, a13, b2, b14, ¢3, c10, c15]

Design the counfort of the counterforted R.C. wing wall for the case of loading shown in

Fig. (1), distance between the counterforts = 2.5m
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Problem No. (2) [ 70 marks] [a13, b2, b14, b15, ¢3, c10, c15]

A crossing structure is required to be constructed at the intersection of two waterways,

where the crossing structure is_steel pipe(s) according to the following data:

Item Waterway (1) Waterway (2)
Discharge 4.5 m’ /sec. 9 m’ /sec.
Bed width Sm 9m
Bed level (7.00) (5.00)

Water level (8.35) (6.50)

Berm level (9.00) (9.50)

Bank level (10.50) (10.50)

Bank width 6m | §m

Side slopes 3:2 and 2:1 1:1 and 3:2
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Problem No. (2) [Continued]

It is required to:

a) design the crossing structure (steel pipe(s)) hydraulically. [15 marks]

b) calculate the thickness of the culvert part (steel pipe(s)) of the crossing structure for
the case of crossing structure is full and the other waterway is empty, the foundations

of the culvert part are seats, ysuw = 1.1 t/m’ , y4=1.8 t/m’, ‘70 t trailer is considered

c) draw to reasonable scale sec. elevation of the crossing structure [20 marks]

Problem No. (3) [20 marks] [al13, b2, b14, b15, ¢3, ¢10, c15]

Explain, with neat sketches, the steps of hydraulic design of the tail escape.

Problem No. (4) [30 marks] [a13, b2, b14, b15, ¢3, ¢10, c15]

A R.C. Bridge of slab type is required to be constructed at the intersection of a
waterway and a railway according to the following data:

waterway characteristics:

Bed width = 8m , bed level = (10.00) , water level = (12.00) , berm level = (12.50)
Side slopes = 1:1 and 2:1, road level = (13.25), road width = 6m, discharge = 8 m’ /sec.

railway characteristics:

level = (13.25), railway is two-way

It is required to :

a- design the bridge hydraulically [15 marks]
b- design the slab of the bridge. : [15 marks]
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