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IRRIGATION & HYDRAULICS DEPARTMENT
3"Year, Civil Section

2" Semester, 2013-2014 Time : 3.00 Hrs

Questlons lnr
Answer ALL Questions.
Any missing data can be reasonably assumed.

Question (1) [27 marks]

An R.C. bridge is constructed
to join the banks of the given
canal (Q=3.4m’/sec), bridge
width = 8m + 2 q1dewalks
Im each. :

TWO SOLUTIONS ARE PROPOSED:

SOLUTION (1]: The gllowable heading-up is 5cm, the bridge is owme vent,
tstab=15¢m, tgger=40cm, haunch in girder* 18cm, B;=30cm, ty =
ty for abutment = 25 cm, width of R . base of abutment = 3 m.
TSOLUTION 121 No H U. is allowed

1.1- Chf"lclﬁéte the vent span and check heading-up. ' | [3 marks] -

1.2 Calculate using the followmg equatlons , ' [8 marks}
e The total scour,” &
e The riprap size, thickness and width,
¢ The piles unsupported length.

Critical velocity: V.= 6.19 Y'* D'? Dsg=0.5mm -

Contraction scour: S :
F or lzve bed contraction scour: - F or clear water contractzon scour

y __? {W]”* e e Y. = [oozsq]
LRI gy, . <7 | pRwe

Local scour at abutments:

Y, ~2.15Y, L—;]“ F,,%%°
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AIN SHAMS UNIVERSITY, FACULTY OF ENGINEERING
IRRIGATION & HYDRAULICS DEPARTMENT, 3 Year, Civil Section
2 Semester, 2013-2014

e Exam Consists of THREE Questlons in Two Pages
Answer ALL Questions.
Any missing data can be reasonably assumed.

----- Question-{2)-—{21+-marks]

Sizing riprap

Dzgy — 0.062 V2 Angle of repose (®) = 45°

1.3  Draw a cross-section showing the bridge vent, show the riprap position and "

the piles (scale 1:100) [4 marks]

For solution [2] it is required:

2.1 Ca.lCUIate S, l.- Lstans tgirdera 1rlwing wall-
Select wing walls type and calculate t, for wing wall {5 marks]

2.2 Draw % sectional elevation & % plan with earth for the upstream side of the

bridge (scale 1:100). 8 marks]

a) Show usmg sketches how the inlet & outlet can control flow through culverts.

[3 marks]
b) A road 8 m width, (7. OO) m level and 2 1 51de slopes crosses a drain of 5.0 m
wide, bed level (3.40) m, water level (5.00) m, berm level (6.50) m, inner side
slopes 3:2, bank level (7.50) m and outer side slopes 2:1. The discharge of the
drain = 4.6 m*/sec a d soil characteristics at 51te are as follows:

- Specific weight of dry soil (Yd,y) = 1.8 t/m’,
- Specific weight of saturated soil (Y ) = 2. 1 t/m>,
- Angle of internial friction (®) = 30°, and
- Maximum bearing capacity of soil = 1.8 kg/cm®.
Two alternatives are proposed for the above intersection:
a) R.C. Box Culvert
.~ b) Steel Pipe Culvert
- Itisrequiredto: = ‘
- 1. Conduct hydraullc des1gn for both proposed crossmg works consxdermg
that the heading up for box culvel’t should not exceed 5 cm and for pipe

‘culvert should not exceed13 cm. ' ' [4 marks]
Material " a b {m)
Steel . 0.00497 0.0256
1RC. 0.00316 0.0305

Where: a & b coefficients depending on roughness of internal surface

Max: 65 Marks : 2/3
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AIN SHAMS UNIVERSITY. FACULTY OF ENGINEERING
IRRIGATION & HYDRAULICS DEPARTMENT, 3" Year, Civil Section

na

The Exam Consists of THREE Questions in fwo Pages Max: 55 Marks

33
Answer ALL Questions.
Any nmissing data can be reasonably assumed.
2. Give empirical design for both of box &'pipe culverts. {2 marks]

3. Calculate all loads intensities that acting on the box culvert only then check
the soil capacity to carry out these loads. The intensity of uniform live load
= 0. 6 t/m ‘The culvert is demgned to pass rollmg load = 60 ton lorry, the

in ) the desngn | [7 marks] -
Clorry | € (cm) b (cm) ¢ (cm) R (cm) Wheel load (1)
R 20 140 160 10

Where. e = wheel width, b = contact area, ¢ = spacing between wheels and
R = axe spacing.

The impact factor (I) according to depth of soil above culvert (d)

d (m) 0— 03 0306 ] 7061 >1
I 0.3 0.2 0.1 0

Question (3) [7 marks]

6m

|

| | 5.50

1. Propose a solution for the crossing of the l G50
|

C. ey o (4.00) <77 !
given canal and drain with 60 degree angle, |_(3.50) /-9/2/1__—\'
* estimate the vents dimensions for the | _ A5 s
bl Qecanal=11.2 m’/sec
proposed solution and calculate the heading 150 i ‘

*up due to friction 1oss only. " [4- marks] =

2. Draw % sectional elevation for the U.S. side
of the proposed solution (scale 1:100)
[4 marks]

GOOD LUCK

Prof. Dr. Nahla AboulAtta
Dr. Mohawed Sedvlik
DY. Ayman Z.akaria
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IRRIGATION & HYDRAULICS DEPT (LY PRETVIR [Fyrpum | P—ué
. THIRD YEAR CIVIL

FINAL EXAM. JUNE. 2012 TIME: 3 HOURS

DESIGN OF IRRIGATION WORKS [1]

The exam consists of THREE questions in THREE pages
Any missing data can be reasonably assumed

ATTEMPT ALL QUESTIONS (55 MARKS)

.

|

6m

(5.50)

! (150) ys 5/2 Qcanal=11.2 m’/sec

| (3.50)
'P—::f{n' CANAL at location [1}] | b=6m
l
f 6m l
| _ (6.00) |
!L (4.50) M_—!

[36 Marks]

"_.__"__‘_ - -
'l Y
29) /" CANAL atlocation 2]

I

CANAL at location [3]

A
Three solutions are proposed to join the canal banks at location [1]

Al AnR.C. Bruig__ [6 Marks]

No H.U. is allowed, bridge width = 6 m + 2 sidewalks 1m each.

Select the type of wing walls, calculate tying waiis, then draw % plan with earth for the
upstream side of the bridge (scale 1:100) :

B] One square vent R.C, Box Culvert: [15 Marks]

- Take Veuverr = 1.28 m/sec

1. Estimate vents dimensions, then calculate the heading-up using the following

2

formula: HU.=
2g

~1/3-

Veuner. [0 75 + 0.004* = ] (t=t;=30 cm, crossing width=8 m) [3 marks]



C]

Draw %: sectional elevation for the upstream side (scale 1:100). [4 marks}

. Calculate the intensity of loads resulting from: [4 marks]

e Weight of embankment 4, = 1.8 t/m’
¢ Rolling load (60t lorry)
¢ Dry earth pressure. @ =30°
e Internal water pressure
Take: Own weight of culvert g,= 1.5 t/m’
Wet earth pressure ey = 2.24 t/m?

Calculate the maximum straining actions at mzd—span of the deck, use the following

equations: [4 marks]
For vertical load (w): - For Horizontal load (e): For water pressure(p)
M= w/3 M=-e/6 M=-p/6

N = zero N=-e N=p

Two vents Steel Pipe Culvert: [15 Marks]

. Estimate the pipes diameter, do not use a drop in the bed, then calculate the heading-

2 .
up using: HU.= V;’”‘" [1 2+0.01*= ILQ] (crossing width = 8§ m) [2 marks]
g
Draw % sectional elevation for the downstream side (scale 1:100). [3 marks]
. Calculate the intensity of loads resulting from: [4 marks]
o Weight of embankment Y4y =18t/m* ¢@=30°
e Own weight of culvert t=1.5cm, Vsee =7.85 t/m*
¢ Rolling load equivalent to a uniformly distributed load = 3.3 t/m®
¢ Dry earth pressure '
Calculate the maxinium compressive stresses in the pipe. | [3 marks]
. Compare between: the constructlon costs of the R.C. box culvert and the steel pipe

culvert given that: 1 m P.C.=250 LEE.
1 m*R.C.= 1200 L.E.
1 ton Steel = 2800 L.E. [3 marks]

QUESTION 2: [18 Marks]

At location [2] where a road 10 m width, (6.50) level crosses the canal, a one vent R.C.
bridge is constructed:

Discharge = 15 m*/sec,

Span of vent =5 m,

Bridge width = 8 m + 2 sidewalks 1 m each,

Spacing between girders /=1.6m,
L . -2 /3-



Haunch in girder = 18 cm,

ty = ty for abutment = 35 cm,

Width of R.C. base of abutment = 4.2 m,

e For soil at bridge site: D5y = 0.004 mm, angle of repose (®) = 30

(]

It is required to: ‘
1. Calculate the heading up. - [2 marks]
2. Calculate using the following equations: [10 marks]

e The contraction scour,

The local scour at abutments,

¢ The riprap size, thickness and width,
The piles (if any) unsupported length.

Critical velocity: V.=6.19 YV D'?

Contraction scour.

For live bed contraction scour: For clear water contraction scour:
2 1w, 27 | ¥y

Local scour at abutments:

Y, =2.15Y, [;‘:]0'4 F.%3

_ Sige of riprap Abutments

3. Calculate typ, tgder, By, then draw a dimensioned cross section of the bri'dge (scale
1:100), show the riprap location. : [6 marks]

QUESTION 3: [6 Marks].

1. Propose a solution for the crossing at location [3] and estimate the vents dimensions for
the proposed solution without heading-up calculations. [2 marks]

2. Draw ¥ sectional elevation for the U.S. side of the proposed solution (scale 1:100)
[4 marks]

’ GOOD LUCK
PR NAHLA

-3/3-
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a.uibN & HYDRAULICS DEPT s 4By 5ot o

THIRD YEAR CIVIL

FINAL EXAM. JUNE. 2008 TIME: 3 HOURS

"DESIGN OF IRRIGATION WORKS [1]
The exam consists of THREE questions in THREE pages
An_y mzssmg data can be reasonably assumed

B ATTEMPTALL QUESTIONS (55 MARKS)

t.z.*-u""v}am i 74 t_.xu Uu‘}\ : &«ﬁ g

: ".Bed level

Discharge -

QUESTION 1: (14 MAR

" ‘I.{S)

(6.00)
Bed width 3m
2 1
Bermlevel = (8.00)
Berm width 2m
Z, 1.5 |
Water level . (7.50) ' CANAL
Water slope 10 cm/km l 5km
Bank level (9.00) '
Bank width 6m
Discharge 2.7m/sec  pram 2
. ZzZzZ=zI=z - - - -—=sx--- -

cti ction22 T T T 7 Sai - - - F
Bed level (2.30) i 2
Bed width 2m : i

-S:S 3:2 N
Water level (3.90) v 5 km —
Water slope 20 cmv/km
Berm level (630)
Bank level (7.50). Road
" Bank width 6m : Road level (9.00)
- 2.7 mfsec’ ‘Road width 7m

. Itis required to construct a R.C. bridge at crossing [1] where no headmg up is allowed.
- -Bridge width=5m + two side walks 1m each, use 5 girders. '
-Rolling load = 60 t lorry, coefficient of i impact = 40%

1. Calculate the maximum bending moment acting on the girder (draw a sketch
showing the distribution of girders and location of lorry) (5 marks)

2. Draw % sectional elevation & ¥ plan ¥: earth removed for the upstream side (scale
1:100) - (9 marks)

-1-



QUESTION 2: (30 MARKS!

If at crossing [1] the maximum allowable headmg up were 13 cm, two Solutlons are

proposed:
A one vent R.C. BOX CULVERT t=20cm t,=30 cm
Two vents STEEL PIPE CULVERT =1 cm

1.

4.

Calculate vents dimensions for the two solitions, do no use a drop in the bed, then

. . 2
calculate heading up using the given formula: HU. = %”;’l [1 2+C f] (6 marks)
a - b
R.C. 0.00316 0.0305
Steel 0.00996 0.0256

Draw a sectional elevation (scale 1:100), show the box culvert in the U.S. side, and

the pipe culvert in the D.S. side. (8 marks)

Calculate the intensity of loads acting on box culvert resultmg from:
Weight of embankment - Yay =138 t/m’
Own weight of culvert
‘Rolling load (20t lorry)
" Dry earth pressure =~ $=30° ' (4 marks)

Calculate the maximum resulting strammg actions at the middle of the top slab. of the
box culvert using the following formulae:

For vertical load (w): | ‘ For Horizontal load (e):
M = 0iwsS* | : M = - 006eH>
. . . s . ' 2 .
N =0 ‘ ' N = —% (4 marks)

Calculate the intensity of loads acting on pipe culvert resulting from:
e Weight of embankment
o Own weight of culvert = Yger =7.85t/m’>
Rolling load equivalent to a uniformly distributed load = 1 t/m? :
® Dry earth pressure ' (4 marks)

- Calculate the maximum resulting stréirﬁng actioﬁs at the top ofthe pipe. (4 marks)
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