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Ministry of Higher Education Final Exam
Tanta University June, 2014
I"aculty of Engineering Time Allowed: 3.00 Hours

Harbor Eng. — Fourth year Civil Eng.

Answer the following questions, Note : the exam is two pages and any missing data can he

assuined

Question 1
a) Using neat sketch explain how to use wind speed in harbor Engineering.
b) Using neat sketch define the spring tide and neap tide.
¢) The following table indiates the number of hours of occurrence for several wind
ranges for a specific year, it is required to plot the wind rose and determine the
prevailing wind direction. Considering that the number of calm wind hours is 123 and

number of unrecorded wind hours 1s 192.

UGnot) | N [ NE | E [ SE| S [ SW [ W [ NW
-5 630 | 450 | 120 | 290 | 373 | 900 | 608 | 700
6-10 | 303 | 233 | 79 | 103 | 180 | 420 | 256 | 309
11-15 216 | 173 | 63 | 90 | 133 | 303 | 170 | 260
16-20 110 | 108 | 50 | 73 | 88 [ 192 | 93 | 113
| 21-25 40 55 = s s 85 | 23 | 50
26-30 o o - 5 £ 2 - 1

- Question 2
a) Using neat sketch explain the wave characteristics. *
b) Using the SMB , Darbyshire and Nomogram methods find the wave height and wave
period comparing the obtained result, if the storm have the following characteristics:

i.  The wind speed is 30 knots, the fetch is 80 N.M., and wind duration is 6 hrs.

ii.  The wind speed is 15 knots and fetch is 100 N.M.
¢) Waves of height of 3.5 m and period of 9 second approach a breakwater gab with an
angle of 90°, where the depth at entrance is 10 m and the gap width is 100 m. Find the

wave height at a point 160 m along breakwater and 210 m into the harbor.

Question 3

a) What are the main factors that affecting the sclection of the type of breakwater.



b) Design the rubble mound breakwater head section and draw with neat sketch a detailed
cross section showing its different elements. Knowing that; the wave height in decp water is
4.0 m, the wave period is 12 second, the design water depth is 12 m , the road width is 8.0 m
with overtopping condition, where the overtopping discharge is 0.08 m® /s/m. Note that
A=0.016, B=35, r=0.85, the tidal range is 2.0 m and the maxi.mum available units is 2.5 tons

and side slope is 3:1 (Use Rough angular blocks and Tribar both in random)

Question 4
a) Using neat sketch explain in details the type of berths.
b) Calculate the ship berthing force in t/m, if the vessel is passenger, GRT is 60000 ton,
contact length is 25 m, the approach velocity is 0.2 m/sec., and the fenders are
cylindrical type ¢ 1750x1000 and L is 2000 mm.

60 X"8.25
1.95

with rated speed of 9.0 km/hr and side slope of 2:1. Find also the return flow and the squat.

¢) Determine the minimum cross section of a canal for single moving way for a ship

d) Using neat sketch explain in details the steps of design of berth of blocks wall type.

(Charts, Tables and Equations) <N s\aally Johaally cilimidl i€y daapall jae Zaulall AY) alasinly Jasd e

Good Luck Prof. Yehia Barakat
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A double-track open timber floor railway pony bridge has a span of 27 m divided into
6 equal panels 4.5 m each. The main girders are welded plate girders having a depth
of 270 cm and a flange width of 50 cm. The main girders are provided with vertical
stiffeners every 1.5 m together with a horizontal stiffener at 1/5 the depth from the
compression side. The bridge is provided with a lower K-system bracing and with a
U-frame at every cross girder.

Material of construction is St. 44 with a yield stress F, = 2.8 t/cm” and Young’s
modulus E=2100 t/cm®. Live load is train type D.

st

6X4.5=27.0m

Elevation of Main Girder

1,=38,000 cm*

5X1.8=90 m

Cross Section of Bridge

25t 25t
20t 20t 125t 125t

S G L -

1.8m 1.8 m 3.0m 2.0m 1.7m 1.75m 1.5m

Train Type "D'" (Axle Loads)




Required:

. Draw with a suitable scale the general layout of the bridge including the required
systems of bracing (elevation, plans, side view, ... etc.). (12%)

. Calculate the max. B.M. and max. S.F. acting on an intermediate cross-girder due
to dead load, live load and impact, then design a suitable section for it. (12%)

. Design a welded plate girder section for the main girder if: f = 1.26 t/cm”.

MD =270 m.t, ML =800 m.t, [=24/ 24+nl, QD =45 t, QL = 1401t.

Plates of thicknesses 12, 14, 22, 36 & 50 mm only are available for the
construction of the main girder. (16%)

. Check the safety of the web buckling due to pure bending. Given the critical
buckling stress f,, =k [1898(t/b)*]. (12 %)

. Design the intermediate stiffener at the connection with the cross girder (at 4.5 m
from support). You have to calculate the max. S.F. at the position of the stiffener.
(12%)

0.35F

C, =O.65[ . —leacl cm t units; q, = 0.729 t/cm”.

dy

. It is required to make curtailment for the flange plate at 1/6 of the span. Find the
dimensions of the reduced flange plate which resists the reduced B.M. therein.
(12%)

. Design a bolted field splice for the main girder at 3.0 m from the centerline using
High Strength Friction Grip Bolts M24 of Grade 10.9 (P; = 5.55 t per one friction
surface). Consider the actual shearing force at the position of the splice = 90t.
Draw to scale 1:10 the plan and elevation to show the splice. (12%)

. Check the lateral torsional buckling stresses of the compression flange of the

welded main plate girder. Consider the flexibility of the U frame =0.06 cm/ton
and E=2100 t/cm®.(12 %)
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Guide Equations:

For member meeting the local buckling requirements and having an axis of symmetry in, and
loaded in the plane of their web:
a- when the compression flange is braced laterally at intervals not exceeding:
1380-4,-C,
i o
b- When the above condition is not satisfied, the allowable compressive bending stress is
governed by the lateral-torsional buckling stress fi, which is computed as follows:
I-For shallow thick flanged sections, the lateral torsional buckling stress is governed by
the torsional strength given by
800- 4, -C,

Ithl = ?

"u

<0.58F,

I1-For deep thin flanged sections, the lateral torsional buckling stress is governed by

the buckling strength given by:
fun =O.58F,  forL, I, <84[C,TF,

(Lu /rl )2 Fy

1.176x10°C,

f 08

]Fy <0.58F,  for84.[C,/F, <L,/r, <188,[C,/F,

12000
Sz = [(LO/—O")C;"] <0.58F,  forL,/r,>188./C,/F,
u !

The lateral torsional buckling stresses is to be taken as the greater of the two values
obtained from equation of f,,; and f,;,.

Note:

1 C,=1.13 for simply supported beam carrying uniform load.

2. ryis the radius of gyration about the minor axis of a section comprising the

compression flange plus on sixth of the web area

Best Wishes
Course Examination Committee

Prof. Mohamed Dabaon Dr. Mahmoud El-Boghdadi

Course Coordinator: Dr. Mahmoud El-Boghdadi
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u.s.
Drainage
gallery
<«10m_, < Z0m .
For the given dam reservoir system:
Geometry

Crest width =10 m
Dam height =90 m
Sedimentation height = 15 m
Flood discharge level Normal operating level Dry water level

(12.00)

compression stress 3000 Kpa. Gallery of drainage system is 10 m from heel,

Reservoir: The water is considered as incompressible inviscous flow with unit weight of 9.81 KN m'3
Sedimentation:

For the reservoir bottom sediment: the elastic modulus is 0.30 GPa, Poisson’s ratio=0.2, and unit weight of
sediment material 20.00 KN m™ ($=30°).

Foundation: is almost rock fractions, The elastic modulus = 5000 MPa, Poisson‘s ratio = 0.2, UCS= 30 MPa,
coefficient of friction between concrete and rock=0.75 .

Seismic loads: Consider a seismic coefficient equals 0.25 and a damping ratio equals 5%.

Required:

* Discuss classification of concrete gravity dams.
* State dynamic equation of equilibrium for both dam and reservoir, defining each term

- Consider case of loading for flood operating conditions and seismic forces with active drainage system,

a. Check the stability of dam body against overturning only.
b. Check the normal stresses only _at the dam base and its foundation against over stresses.

1



Tanta University Faculty of Engineering
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Second Question (35 marks):

For the shown Earthdam:

(35.00)

u.s ,
vq_y: €

D.S.

v _ (32.00)

Reservoir body Earth Dam body

K=1m/day

VY (0.00) Impervious foundation
Given: . . . h ;
- Un-drained soil properties drained soil properties
Crest width =12m C= 70 KN/m? C= 40 KN/m?
Upstream slope  =3.5:1
Downstream slope =2:1 @=0.0 ?=10°
Poisson ratio (U= 0.35) '
Modulus of elasticity E= 20000 KN/m?) ¥pui= 22 KN/m? Ygote= 20 KN/m’®

It is required to:

Discuss dam failures of embankment dams.
Use Casagrand equation to locate phreatic surface and assign seepage discharge
analytically.

3. Check the stability of the earth dam upstream slope only for the case of just after
construction (consider radius R=85m, c= 5m and d=40m).

Beat of Luck

Dr. Bakenag A, Gedan
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Tanta Department: Civil Engineering Faculty of
University Total Marks: 70 Marks Engineering
Course Title: Elective Course: Special Topics of R.C. Structures  Course Code: CSE4218 Year: 4™ Civil.
Date: /6 /2014 (Second term) Allowed time: 3 hrs No. of Pages: (2)

e Any missing data should be reasonably assumed.

e Concrete characteristic strength f,,= 25 N/mm* & Grade of reinforcing steel is (360/520).

Problem # 1 (28 Marks)

Define the types of loads acting on
roadway bridges. (2 Marks)

Define with neat drawing the types of R.C.
bridges. (2 Marks)

Discuss the advantages of box girder
bridges? (2 Marks) .

State the classification of the bridges
according to shape. (2 Marks)

‘Fig. 1 shows the cross section of 40 m

span simply supported Box Girder

300 4 1200 _ 300
3[ @ ///{ YA Y, /W
i 5 4

; zm

LTI 7 TP T

| p

Fig. 1

Bridge. It is required to carry out the following:
e Calculate the missing depth (y) (2 Marks)
e State the critical cases of loading use for design of slab action direction (4 Marks)
e Calculate the maximum bending moment in longitudinal direction due to dead load and live load. (8 Marks)
e Calculate the required longitudinal main reinforcement of the bridge. (4 Marks)
® Draw the reinforcement details in both elevation and cross section. (2 Marks)

Problem # 2 (17 Marks)

a- Define with neat sketches the different modes

Al pll dalay da y3 Jalaa

. % ki o
of failure for beam-column joints. (4 Marks) Hiashg 4 Lnyaal) LLaY) ualinll poa JUuadY) agiss
b- For the Type I beam column joint shown in I I
the following figure, it is required to check 1.6 2.0 Slea gl ga B geane sy -)
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Plan of jc;int

Q= 600kN




Problem # 3 (30 Marks)

a) Define the following: Response spectrum — Richter scale for earthquake magnitude —
Base isolation. (3 Marks)

b) Compare among the following core systems shown in Fig. (2) in term of lateral load resistance

for earthquake action in the specified direction. (3 Marks)
SN N % ARRINNNNNNNNNNR
i \ \ Z \
Fig. (2) \ \ %
\ \ ? ,
ANANNNNNNNNNNNN NN 277 /L AL/
(@) () (c)

c) For the 12 story residential building

| |
shown in Fig. (2). It is required to Z ?; £
determine the thickness of W1 that f/f :/;
eliminates the torsional effect. Then, make % Zj 6.0
complete design (design + drawings) of | % NS
wall W1 if the building subjected to 1500 | 1 |F1e0)
kN as an ultimate base shear force. (9 " % T

7 |20

Marks).

d) Fig. (3) shows a structural plan of multi- story residential building located in Tanta
constructed on medium to soft clay subjected to an ultimate base shear force = 1000 kN, it is
required to make complete design for the core only if you know that:

e Number of typical stories = 10.

e Height of typical story = 3 m, height of ground ﬂoor =4 m, and height of basement = 2.0 m.

e Average D.L. on each floor = 12 kN/m2, and L.L. on each floor = 2 kN/m2.

e Foundation level = -3.20 m and Raft thickness = 1.20 m.

e Thickness of wall and core = 300 mm. (15 marks)
S PR A |
i
4m |
|

i
4m !
I
|
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i i :
el A | ! i
S e
! 3m | 4m
Best Regards

Course Examination Commlttee Dr. Ahmed Atta , Dr. Ahmed Barageth
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Tanta University Faculty of Engineering Structural Eng. Dept.
4th year (Civil) Second Term - Final Exam
Planning & Controlling of Construction Project Date: 6/2014

Arrange your answer carefully --- Time allowed: 3 hours

Question (1) /25marks]:

The activities of a project along with their durations, predecessors and resource usage are given in
the following table. '

... | Duration Resource (units/week)
Actwi_t)v (Weeks) Predecessors " -
A 4 - 3 0
B 6 - 6 1
M 2 - 4 0
D 8 A 0 1
E 4 D 4 1
F 10 B 0 1
G 16 B 4 0
H 8 F 2 0
I 6 E,H 4 1
J 6 G 5 1
K 10 G,J 2 0

A- If resource 1 is limited to 8 units and resource 2 is limited to one unit, reschedule the activities
- so that the weekly resource usage does not exceed the resource limits.
B- Compare between constrained and unconstrained scheduling for construction resources.

Question (2) /30 marks]: -

A- The following table represents the activities involved in the construction of a single house. It is
required to construct typical 11 houses. The target rate of build is 0.5 houses per day.

- Calculate the number of crews which needed for each activity. Draw the LOB schedule.
Consider no buffer time between activities.

Activity A|B|C|D|E

Predecessors = A|B|C|C
Duration (days) 2 1413|213

B- The following data are for a running project actually in the end of week 7. The original schedule
can be determined using data in Table 6-1. While the updated schedule can be determined
using Table 6-2 (using the end of period concept).

Also, actual weekly costs have been recorded in Table 6-3.

Table 6-1 Table 6-2
Activity | Pred. | Duration (wk) | Budget Activity | Start date | Finish date
A --- 2 30,000 A 0 3
B --- 4 40,000 B 1 5
C A 4 20,000 C 3 8
D B 3 24,000 D 5 9
E C,D ) 50,000 E 9 14
F C,D 2 40,000 F 9 11
G E,F 2 8,000 G 14 16

172 cHeNee @ﬂgg%‘@%‘



Table 6-3
Week 1 2 3 4 5 6 7
Actual Cost | 25,000 | 20,000 | 15,000 | 13,000 | 13,000 | 14,000 | 8,000

¢ |t is required to plot the curves of "budgeted cost of work scheduled" and "actual cost of
work performed" only.

¢+ Comment on the progress (cost and time) of the project on the updating date (week 7).
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