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Alexandria University 4t Year Civil Engineering

Faculty of Engineering Time : 3 Hours

Structural Engineering

Dep. May 2016
Construction Management
QUESTION 1
The shown table provides the activities of a | Activity ID | Depends on Duratgr_l_(a@j ‘
small construction project, along with A - 10
durations and dependency, Draw the B - 4
Activity on Arrow (AOA) network and C A, B 5
answer the following: D A 15
a) Find the Project Duration and L A _20
highlight and write the Critical Path I E, D 10
(s} G E 2
H D, C 15
by Calculate Total Float, Free Float I D. C 5

and Independent Float for all : —
Activitics; organize your answer in a table,

QUESTION 2

For the following PERT project:

a) Complete the following table and draw the activity network

b) What is the mean duration and standard deviation of the project?

c) If the owner wants the project duration not to exceed than 40 days, what is the
probability of the contractor to meet that schedule and what is probability of being
late.

d) If the penalty cost is $4000 tor each day the contractor finish the project late than the
40 days, what is the probability of paying $20000 to the owner for being late?

¢) What is the project completion time that satisfies a confidence level of 98%"

f}  What is the probability to reach event 6 by 26 days?

g) What is the probability to finish activity (5-6) by 26 days?

Activity Durations {days) Std. Var. Z Prob. Z Prob.
d-H [ a2 [ m | b 1. | Dev. 25 | 0006 | 25 099 |
[-2 8 | 10 | 12 2.0 0.02 2.0 (.98
2-3 4 3 7 -1.5 0.07 1.5 0.93
2-4 110 12 | 16 -1.0 0.16 1.0 0.84
2-5 215 6 0.7 0.24 0.7 0.76
3-4 ¢4 0 0 | 05 0.31 0.5 0.69

46 9 | 77 044 |03 | 038 03 0.62
6 [ 2] 3 4 3 13 0.1 | 046 0.1 0.54
6-7 1|2 [ 4 . ,_
6-8 6 | 8 10

78 1] 3 5 ]

Prof. Hisham AbdelKhalek
Page 1 of 3



QUESTION 3
A)

-Differentiate between the Procurement and Tendering.
-Project Charter and Project Management Plan
B) A steel {frame project is to be constructed to cover an area of 20m X 60m. The trame span
ts 20m and spaced at 6. Om. The project is founded on isolated footing and consists of steel
[rame, purlins & bracing, cladding (covering sheets) and flooring. The mimimum time lag
between successive activities is provided:
The steel frames start atter 5 days ol starting the footing and finish atter 4 days of
footings™ finish
Purlins & bracing start after 3 days of starting steel frames and finish after 2 days of steel
frames’ finish
(ladding starts after 2 days of starting Purlins and finishes atler 2 days of Purlins’s finish
Flooring starts atter 6 days of starting Cladding and finishes atter 3 days of Cladding’s
tinish.
Prepare a suitable schedule for the project and draw Bar chart, AON, AOA.
Use the following production rates ot labor and equipment to estimate the durations of
activities:

I. Footing: 2 footings / day

2. Steel frame: | trame / day

3. Purlins & bracing: Duration = 15 days
4. (ladding: Duration = § days
5. Flooring : 90 m” / day

QUESTION 4
Data for a small project is listed below where all activities need specific amount of cement.
The total cement quantity for each activity 1s listed in the tollowing table:

| Activity | Predecessors | Duration (weeks) | Cement (ton)
A 4 8
B — 2 4
- C A 2 8
I > S ST Y 4 24
I D.B 1 1
S 1 b 2 4

1. Draw the weekly cement usage profile for the case of Late Start (LS) schedule
2. Suggest resource leveling and show the corresponding profile.

QUESTION §
For the project below, the direct costs of items is provided. Consider 10% Sales Tax , 10%
Payroll Tax, 1% Insurance , 0.5% Risk , 7000 EGP Sitec Overhead , 4% General Overhead,
15% Profit, and Interest due to Bond 1600 EGP.

a) Calculate the project price and the unit price of all 1tems

b) [f the actual quantity of item B 1s 180 m’, calculate the project price for this case.

Cltem | Ut | Quantity r1\/Iaterials.“] Labor | Equipment | Sub-contractor
A | M| 100 501_()_(_)__(_)____L6,000 4,000 -
B M| 200 30,000 13,0001 2,000 e
[N T S S I S X T

Prof. Hisham AbdelKhalek
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OUESTION 6

For the foliowing project, the Retention is tive percent (5%) for both muin and sub-

contractors. Markup is ten percent (10%

o). Interest rate 15 one percent (1%6) per month. Total

indirect cost is 4140, Activities C, D, E and F are subcontracted. Iuvoices are
submitted monthly. Consultant nceds 3 weeks tor technical revision and owner needs 1 week
for contractual revision to approve monthly payments. Consider the month s {four (4) weeks.

Time in weeks

| SLGiﬁtlfigg o li 2]

Activit | Direct
Ly | cost
A 2000
LB [ 1200
| C 9000
| D 3000
|8 L 1000
| F 1. 500
| & | 500
o] 1000
1 [ 1000
T T is00

You are requested to do the following:

. Plotthe Cash Flow showing the Cashi-out, Cash-in, and the overdratt.
2. Deternine the maximum overdraft and total interest costs.
3. Calculate the net protit.

L

T 0 8T
SARIEERE

Prot Hisham AbdeiKhalek
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Alexandria University :*-:-!J-‘-:‘S——‘-‘“?"' Aa.al>

Faculty of Engineering 4 il Al
Structural Engineering Dept. ENT‘\-ILJHY'I Eu.n.ﬂ@.” ‘u-sé
May, 2016 e \ER R 3ka
Metallic Bridges A e S
4" Year Civil S TERDS P 1 | WA
Time allowed: 3 Hrs, el ZNE ;G

PART (A) 60 niarks

It is required to constrict a simply-supporied bridge has 28.0 m span with cross-section as shown in
the Figure. The right side of the bridge is a railway and the left side is 4 roadway. The cross-girders
are simply supported and spaced at 3.5 m for roadway and 1.75 m for rallway. Three simply
supported composite stringers are provided for the roadway as shown in the Figure. Composite
action between the main girders and the RC slab is ensured using stud shear connectors. The
thickness of RC slab equal 300 mm for both roadway and railway and the concrete strength is
400kg/cmy”. The method of construction is un-shored.

1.5m

-
<____\,‘Q.+, R FAm

oo L3 m 1 75m... 15m. . 1.75m  1.5m
B 0 ? | I 7

Railway
NG2 1] 0 mT
24 m
MG1 M2 MG3
25 25m 3 25y
25 m >! 25 m qaj(\ _25m ? . 25m . }
: . 10.0m ' I L 20m >

. Bridge Cross-Section
(Jxvhcn; .
Weight of steel =300 kg/m”
Weight of pavement = 200 kg /m’
Ballasted tlaor thickness [or raiiway part =50 cm (y, =2 t/nr)
Neglect the weight of handrails.
The live load for both roadway and railway should be considered according to the Egyptian Code.
St (32) to be used. the diameter of bolts =27 nun grade (10.9)

Required:
|- Compute the maximum bending moment and shearing torce for the main girder MG2. /74 morks)

2- Determine the minimum safe web thickness for the main girder MG2 that satisty both shear
and bending web buckling criteria using vertical stiffeners at 1.75 m and one horizontal
stiffener. Consider the following section for the main girder;- Web height =240 ¢, lower
flange = 70 x 4 cm, and upper flange = 40 x 2.5 cm. (72 marks)

3- Determine the effective width of the RC slab and the modular ratio, n. that should be uscd in the

design of the main girders MG2 and MG1. 7 marks)

4- Draw to scale 1:100 the longitudinal section of the main girder MG2 showing the arrangement
the vertical and the horizontal stiffeners and vour proposed locations tor the workshop and field
splices. (10 marks)

5- Compute the maximum bending moment and shearing force for the cross girder XG2. ¢7 marks)

6- Design and draw 10 scale 1:10 the connection between cross girder XG2 and the main girder
MG3. Consider the section of MG3 is the same as MG2 and the section of the cross girder XG2
web 100 x 1.2 ¢, and tlanges 30 x 2 em. Assume any missing data. /0 marks)



PART (B) 30 marks

The shown Figure represents a simply supported roadway truss bridge. The bridge consists of two
main girders having a span of 40.0 m with 11.0 m apart. ‘The bridge cross girders have a span of
11.0 m and spaced at 2.0 m,

Fan &
*/\
I C (3
Y
4.0m
v / ! ’ J
fae A D E
i‘*‘"‘“ 20 x2.0=40.0m ) _ .
Bridge Elevation
0 -
L 7.0m
" 14.0m
l“*‘*‘ HIGRaR: e ;
1 ] X !
: mj‘ L w1
Ficld Splice Field Spliv
ud‘:gl__/“)m - ic plive
) 11.0m M
|
Bridge Cross-Section
GIVEN; ;
Weight of steel =300 kg/m”
Weight of pavement = 200 kg /m”
R.C slab thickness = 30 ¢

. . . . 2 )
Live [oad should be considered as an equivalent uniform load = 1.3 t/ m® on the road way
~ 2 N
=0.25t/m on the side walks

St(52) must be used. _ The diameter of bolts =27 mm  Grade (10.9)
Member Cross-Sections
Gusset plate thickness = 20 mm

:j‘-:-IPL 300 x 30 mm
PLA8UXES mm
| e —————————————— »
DY A00K20 PLAGDC0 mm {—‘———1 E 1 PL 1100 x{2 mm
A HEB 400 IPE 400
Pl 400528 min =t 'L 300 x 30 mm
Diagonal members Vertical members Cross girder cross-section

Upper & Lower chards

REQUIRED

- Caleulate the maximum and minimum internal forces in the truss racmbers CG, [IC, ABC, and
BE due 1o the gravity toads only (D1 + L.L) using influence lines. /735 marks)

2= Calculate the additional internal forces in the vertical member EC due to the effect of the
horizontal [oads {wind load + elastic force). then check the satety of the member as IPE 400, s
marks)

3- Determine the buckling lengths of the upper chord CG and the diagonal member ABC 5 marks)

4- Design the field splice for the cross girder at distance 1.0 m from its end. (/0 marks;

3- Design the truss joint at "I:", then draw to scale 1:10 the clevation and section side view of

the _iOil’lt. (12 marks, —_



Department of Sanitary Engineering Elective course:

§
Civil Engineering: Fourth year lf | Wastewater Engineering
Faculty of Engincering - ﬂﬁjz Final exam: May, 2016
Alexandria University | Time allowed: 3 hours
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1. A conventional activated sludge system treats 25,000 m3/d of wastewater containing 180 g/m’
BOD and produces an effluent containing 22 g/m* BOD. The sludge age (8) is 7.0 d, and the MLSS
in the aeration tank is 3,200 g/m®. If Y = 0.66 and ks = 0.02 d'', calculate the following:

a) Hydraulic retention time in the aeration basin excluding the return activated sludge flow

by Food to microorganisins (F/M) ratio

¢) Specific substrate utilization rate

d) Substrate removal efficiency

¢} First order consumption rate

f) Net waste activalted sludge produced per day

g) If the ratio of BODs/BOD, = 0.62, calculate the oxygen requirement for BOD removal

h) If the Sludge settled volume after 30 min is 240 ml/L, calculate the sludge volume index
(SVD)

i) The percentage of return activated sludge (Q./Q)

i} The percentage of waste activated sludge (Quw/Q)

2. Derive the correlation between the following (to the simplest form):

a) Y and Yobs
b) SVIand X (Note: X, is concentration of MLSS in waste activated sludge)
¢) Yando

3. Based on your understanding of the biclogical treatment process. it is required to insert the
following data on the schematic diagrain of activated sludge system.

S =250 g/m’®, 95 g/m® and 20 g/m’
X = 18,000 g/m®, 11,000 g/m*, 3,000 g/m” and 15 g/m?

S
———————— > {Optionai)
X

——— - . - =S
8 '[ S ; S X
— & o
Y ;
Aerator-1 Aeratur-2
Clanfier
i
I 5 5 | 1i
X X i X
 —
Sludge
Thickene

Keep calm and good luck with the exam Dr. Mahmoud Nasr



Hleclive course:
Wastewater Engineering
Final exam: May, 2016
Time allowed: 3 hours

Department of Sanitary Engineering
Civil Engineering: Fourth year
Faculty of Engincering

Alexandria University

4. A single stage trickting filter treats 8,000 m*/d of wastewater containing 160 g/m® BOD. If the
trickling filter has a diameter of 16 m and a depth of 1.8 m, calculate the following:

a} The recirculation ratio o produce an effluent containing 60 g/m* BOD
b} The organic loading rate
¢} The hydraulic loading rate

5. Mustrate the following:

a) Typical bacterial-growth curve i a closed system
b) Settling types th wastewater lreatment

Helpful equations:

‘ 7A)
X _dS P
dt dt I W
1404432 J-
ViE
0, = Q,@i ‘1) —1.a2p < _ e”‘(,l;’b:
f 4 C'Ta
H= g, - s P= }:‘mQ(bo "S}
Ko+ S
C X
C=—"F" e @ X(p—k,)
] = (V.:" J),\ ot
Y
E, = 7J99_?-__ R T+ R .
0.4432 | w 1+0.1R)
-k NV

Keep calm and good luck with the exam Dr. Mahmoud Nasr
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Fourth Year Civil Eng.
Time Allowed: 3 Hours
Thursday, May 26", 2016

Alexandria University
Faculty of Engineering
Irrigation & Hydraulics Dept.

Final Term Exam
CE 436: Computer Applications in Hydraulic Structures

Question (1): (20%)

Table (1) shows the ground levels at the longitudinal sections of an open channel with the
following proposed data: (i) Level of the channel bed at the beginning = 175.5 m, (ii) Bed
width = 15 m, (iii) Normal water depth = 3.8 m, (iv) Side slopes = 1:2, (v) Longitudinal bed
slope = 8 cm/km, (vi) Main berm width = 5 m, (vii) Second berm width = 4 m, (viii) Road width
=10 m, (ix) Free board = 1.0 m, (x) Vertical distance between the road level and berm level
= 1.5 m, and (xi) maximum distance between any two berms =6 m. It is required to prepare
a Microsoft Excel® Spreadsheet to calculate the following: (i) Total volume of the excavation
and fill amounts (if applicable), (ii) Total cost of the excavation and fill amounts if the cost rate
of excavation = 4 EGP/m3 and the cost rate of fill = 7 EGP/m3, and (iii) Cost of constructing
the roads of the channel if the cost rate of constructing the road = 20 L.E./m? noting that only
calculation of (G.L.— R.L.) is required to determine number of "IF conditional statements”.

Table (1) Ground levels at different sections of the channel.

Section 1 P 3 4 5 6
Distance (km) 0.0 2.2 3.8 58 8.2 12.0
G.L. (m) 185.5 183.6 1859 186.8 187.0 186.4

GL-R.LSB A, =Y.(B+ZY,) A,
B, = B + 2ZY, + 2Wy, As
B, = B, + 2Z(R.L.—Berm L.) + 2R,

GL-RL<12:  Asy = Hmax(Bz + ZHpay)
Asz = (G.L.~R.L.~Hpae)(Bs + Z(G. L. —R. L.~ Hmax))

ol

(R.L.—Berm L.)(B,+ Z(R.L.—~Berm L.))
(G.L.~R.L.)(By + Z(G.L.—R.L.))

By = By + 2ZHpax + 2Wha

Question (2}: (20%)
A circular sewer pipe of an internal diameter = 1.5 m, Manning roughness coefficient of the
pipe material (n) = 0.0167, and the longitudinal bed slope of the pipe = 12 cm/km. Itis required
to prepare a Microsoft Excel® Spreadsheet to determine all the foliowing (without any
calculations): (i) Relative water depth (Y/Yy), relative hydraulic radius (R/Ry), relative water
velocity (V/Vy), and relative discharge (Q/Qr), where Yy, Ry, Vi and Qs are the full pipe depth,
hydraulic radius, mean velocity, and discharge, respectively, and (i) Prepare a chart to
represent the relationship between the relative velocity and relative discharge (horizontal axis)
and the relative water depth (vertical axis).
d? , d
A:?(BT—SU},B) Pﬂggr
nd?

Ap ==

= 1p2/3c1/2 =% cos?
v nR S y—2(1 cosz)

Py = nd R=A/P Q =vA

Question (3): (20%)
A discharge of 150 m3sec is passing in a trapezoidal section lined open channel. The
Manning roughness coefficient (n) = 0.01538, side slope = 1:2, longitudinal bed slope = 8
cm/km. the bed width to the normal water depth ratio = 5, and the range of the required mean

175




velocity is 0.8 to 1.3 m/sec. Prepare a Microsoft Excel® Spreadsheet to determine all the
ollowing (without any calculations): (i) Bed width of the channel - normal water denth - actual
bed width to water depth ratio - mean velocity - total amount of evaporated water from surface
of the channel if the rate of evaporation in the area of the channel = 1.4 m/m?/year - totai cost
of constructing one kilometer of the channel in million pounds (excavation & lining) if the cost
rate of excavation of the channel = 4 L.E. /m® and the cost rate of fining of the channel = 35
L.E. /m2, and (i) Prepare a chart to represent the relationship between the mean velocity
(horizontal axis) and the bed width, water depth and bed width to water depth ratio (vertical
axis).

Question (4): (20%])
A For the clear over-fali weir shown in Fig.1, it is required to show how you could estimate
the seepage flow velocity and its potential head at any point in the shown 2-D domain field
using the SEEP2D model in GMS software. Make reasonable assumptions for any

additional required data and assume that the two vertical boundaries are impermeable.
P 10 ms ' 10 ms : 10 ms i

Iﬂ g

'
-y
-

oot~

1 t

1 t

H i t
1 | i
1 I 1
1 t 1
|
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-
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\
!
i -
i

Water
Head

10 ms

h

Impermeable Layer

B. Forthe data listed in the shown table

X, m 0{ 50 [100]150]200| 250|300 | 350 | 400 | 450|500 | 550 | 600 | 650 | 700
Y, m 04060 | 85 |125{155]190]230|240|280|320]330]370|400)420
Llevell m {81] 78 {60 | 40 | 35| 25 | 35|48 | 45 55|62 |75]90] 75| 80

It is required to: (i) Expiain in steps (without calculations) how to draw the contour map
using Surfer software, and (i) It is required to level the land inside this command to a
level of (+ 55.0), show in steps without calculations how to determine the amount of
excavation, the amount of fill and the net volume.

Question (5): (20%])

A. A group of 100 pumps are distributed in three different stations. The group of pumps is
used for lowering the ground water level in a large construction area. The following table
gives the conditions for discharges and number of units in each station. Show how to use
the Solver Tool in Microsoft Excel® program to get the maximum discharge that can be|
produced from that group of pumps.

Site Number of units | Unit discharge (lit/sec)
(A) >=20 200

(B} >=20 250

(C) <=30 400

Total | 100

2/5




B. The following Matlab M-file has been written to estimate the water depth of an open channel

with trapezoidal cross-section. It is required to explain different columns written in the
output matrix "Data".

B=5; % Channel Bottom Width

N=0.014; % Manning Coefficient

$=10e-5; % Channel Slope

Z=2; % Side Slope

Qmin=1; % Minimum Discharge

Qmax=1000; % Maximum Discharge

for I=Qmin: 1:Qmax
Y=fsolve(@(Y)manninghay(Y,B,N,S,Z,1),1,optimset('Display’, off)};
Data(}-Qmin+1,:)=[1,B,N,5.Z, Y],

end

dimwrite('Data.dim',Data)

function f = manninghay(Y,B,N,5,Z,Q)

f=abs((1/N*((B+Z*Y)*Y)N5/3)/(B+2*Y*sqrt(ZA2 +1))(2/3)*(5)"0.5)-Q);

Best Wishes and Good Luck ,,
Dr. Magdy Abo Elela Dr. Haytham M. Awad

Charts for GMS Application

gmtammmmawmw

a3 Ry 121 -

TRR TR E R R R A

'_Namé: im ..

Type:  [MODFLOW

[l - Fiow package |LPF
Tiansport !’" -'
Transport model |MT3DMS
-RT3D reaction | No reaction (hacer transport)
Species
Paameters | Dé etets.
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Charts for Excel Application
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Alexandria University Ay 0 Asala

Faculty of Engineering ) s:\.uﬁgll 4,&5
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Time allowed: Three hours. ol 30 el
Reinforced concrete design charts and tables are allowed in the examination room.
Seu =30 N/mm’, for main steel: f,= 360 N/mm’ and for stirrups: f,= 240 N/mm’
Question 1: (50%)
The given figure shows the main internal dimensions of an elevated circular reinforced concrete
tank. You are required to:
i- Design the circular roof slab.
ii- Design the wall and tloor of the tank.
fi-- Draw a plan (scale 1:50) of the roof slab showing the reinforcement details,
iv- Draw a plan (scale 1:50) of the floor slab showing the reinforcement details.
v- Draw a cross section (scale 1:25) of the tank showing the main dimensions and reinforcement
details.

5.0m
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Question 2: (50%)

The given Figure shows the main dimensions of an industrial hall with a girder type saw-tooth roof.

The spacing of the rafters, posts, ties and columns is 3.0m. Considering only the outer left panel,

you are required to:

i- Design the roof slab.

ii- Design the rafter, post and tic.

iii- Define the structural system and calculate the loads on the ridge beam and edge beam.

iv- Draw a longitudinal section (scale 1:25) of the main elements of the outer panet showing the
reinforcement details of the rafter, post and tie.
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