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" Semester, January , 2013-2014

. The Exam Consists of Five Questions in Three Pages CEP 443 1/3

- Answer All Questions (Assume any mafﬁmg datsa)

Question (1} (20 marks)

- a) Draw a flow line diagram in a WTP treats ground water contains iron and
manganese salts. (5 marks)

b) A WTP serves a city of popuiatlon 200,000 capita, if the average wate
consumption is 200 l/¢/d, maximum monthly water consumption 1.5 times
average water consumption. The WTP consists of 4 Clariflocculators, the
retention period in settling zone is 3.0 hrs, and the retention time in

flocculation zone is 0.5 hrs. It's required to determine the Clariflocculators

dimensions and check the SLR & HLOW. . -, - (10 marks)
¢) Draw sectional elevation in one of the design units. .- {5 marks)
Question (2) (20 marks)
a) Discuss three from the following the following: (6 marks)
e Discuss the factors affect the filtration efficiency.

e The different methods of disinfection
e The advantages and disadvantages cf chlorination.
e The factors that affect chlorination.

b) Design the filter units’ once as rapid sand filters and qecond as slow sand filters -

for the WTP which is served 300,000 capita with average wc of 250 l/c/d, and
determine the percentage of savmg area between the two types of filtration.
(4 marks)

c) A Water Treatment Plant uses 74 Kg/day of r‘hlorme to treat 30 000 m3/day of
water. The residual chlorine after 30 minutes time is 0.3 mg/l. Determine the

chlorine dosage and chlorine demand of the water. (3 marks)
d) Draw sectional elevation in rapid sand filter. : (4 marks)
e) . Compare between Pre- chiorination and Post- ciniarmatmn with respect to :

doue 1ocat10n purpose. | L T (3 marks)

Question 53; (15 marks)

a)- Discuss. the following: .

- What do BOD and COD mean" thch is blgger‘? Why'? SR N

¢ The use of Fine screenms in wastewater treatment plants

< .
?
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The Exam Consists of Five Questions in Three Pages CEP443 213

e How to control the flow velocity through the conventional grit chamber?
b) Design the grit chambers as well as the *.:arimaw sedimentation tans for a
sewage treatment piant of daily capacity 51840 m” ‘
c) Draw cross sectiona 1 elevation and plan of one of the grit chambers.

Question (4) (20 marks)
a) Discuss the following:- (S Marks)
i- The mechanism of action that takes place in biological filter.
=7 ii- Mechanism of action in Stabilization ponds.
b) Design the high rate trickling filters required for a wastewater treatment plant

given the following data: (10 Marks)
Design sewage flow . _ = 120,000 m3/day
BOD of raw sewage ' =300 mg/l
BOD of final effluent - = 50 mgl
Efficiency of primary treatment in BOD removai = 30 %
Allowable organic load= L = 400-2000 gm / m3/day
Water Recirculation ratio =R = 2 L/’/

Combined efficiency for high rate T Trlckhncr filter=E
. E= 100/{ 1+ 0.0085 V2.7 L/F)
where L = allowable organic load
F =Re circulation Factor = ( 1+ R)/ ( 1+ 0.1 R)’
R =ReeirentattomrRatio=1.5 Qdesign.

¢) Draw section elevation in one of the designed trickling filter. {5 Marks)

Question (5) (25 marks) | o -
- a) Discuss the following : SRR © . (6 Marks)
" i~-Mechanism of action in activated qludg,e process.. T
ii- Different methods of aeration feeding in aeration tank
iii-Different Types of Suopended growth system.-

. s iv- Mechanism of action in Stabilization ponds.

1)) Demgn the conventional aeratlon tanks reqmred fm a Wastewater treatment plant

given the following data: : o (10 Marks)
 Design sewage flow - | =120 000 m3 /day
" BODofrawsewage . - = i':"_":,j} S 300 ‘mgfl
.. .BOD of final efﬂuent IR e =118, gm[m3

| Efﬁ01ency of primary treatment in 2 BOD removal = 30 %
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Allowable organic load= L ' =450 gm / m3/day
Returned sludge ratio - = 0.5
¢) Discuss briefly the following: ' : {9 Marks)

i- Anaerobic wastewater treatment methods.
ii- Sludge digestion.
iii- methods of sludge dewatering & disposal.

Good Luck with our best wishes
. Prof. Dr. Mohamed Kl Hosseiny El Nadi
Dr. Nany Aly Hassan Nasr - Dr. Hossam Mostafa Hussein




AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING
. PUBLIC WORKS DEPARTMENT
4" Y ear Public Works Section(Developed System)

1" Semester, Ji 2014-2015

SEw A =

The Exam Consists of Five Questions in Two Page CEP 443 7

Answer All Questions (Assume any missing data)

QOuestion (1) (20 marks)

a) Discuss how the optimum coagulant dose can be determined in the laboratory.

b) Discuss the coagulation process. and factors that affect the coagalatlon
efficiency in water purification plants.

c) A water.treatment plant has 3 precipitators each of cuter diameter = 20 m, inner
diameter = 10 m and depth = 6.5 m.

Find the maximum population can be served by these units if the average water
consumpuon 200 l/c/d and the: ’

e The retention time in the inner chamber of the precipitator = 2 — 5 min.

e The retention time in the outer chamber of the precipitator = 45 75 min.

e Surface loading rate = 60 — 100 m>/m?%/d

Question (2) (20 marks)

a) Discuss cleaning procedure in slow and rapid sand filters.

b) Design the rapid sand filters in a WTP of hourly capacity 4,000 m’ and works
20 h/d. Determine the percentage of water using for backwash relative to
effluent water quaritity.

_(;) Dr.aw sféct_i_onal elev’aﬁbn :in rapid sand -ﬁ‘l.t_c";;.: o

Questlon (3) (20 mar ks)
.a) Mentlon the dlfferent methodb of dlsmfectlon

"'_"b) Compare between advantages and dlsadvantages of chlorme and ozone
) State the different types of chlonnatlon Where each type is used‘?

. d) If the amount of chlorine used in a water treatment plant is 28.8 kg/d and the

| plant outpat is 2000 m /hour the reSIdual cbloxme after 30 minutes is. 02mg/l,
. Compute the chlorine dnse and chlorine demamd of the water in mg/1 if the -
plant works 18 hr/d :

TR
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e) Draw a flow line in Primary Wastewater Treatment Plant (WWTP) pointing
out the purpose of each unit '

f) Discuss Why:

eBiochemical Oxygen Demand (BOD) < Chemical Oxygen Demand (COD)
eUsing proportional flow weir in grit chambers in WWTP.

g) Design the grit removal chambers and the prlmary sedimentation tanks for a
sewage treatment plant of daily capacity 34560 m’

Question (4) (15 marks) ..
a) Draw the schematic diagram of BOD removal in Trickling Fllters
"b) Design a Trickling Filter to treat sewage flow of 10,000 m /day, having BOD;
250 mg/L. Calculate the volume of gravel filter media to achieve 30 mg/L of
BODs in the effluent without recirculation and with recirculation ratio 1:1

Question (5) (15 marks)

Design the Conventional Activated Sludge tanks in a wastewater treatment piant
including primary, secondary and tertiary treatment units. The design flow is
50,000 m’/day. The concentration of BOD5 in the raw sewage is 320 mg/L. The
: effluent BOD:; should not exceed 20 mg/L. e

" You may use the following equations in your calculations

v' - 71:K . . | ,' _F_—- Sb | t | VX | .

e M X QX+(Q Q)X

poLIOS.=S) | p YOS, -8y | 18+J1—>
XA+ K)o T+t Peak‘actor- ,-

- .G'oo,d' L-ﬁék’ Prof. 'Mqham'ed Shabaan N"egm‘ Dr. Nany Aly Dr. Hossam Mostafa
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R £ .
The Exam consists of three Questions in four Pages. i/4

Systematic arrangemeni of calculations and ciear neat drawings are esseantial.

Used materiais in all Questions: Concrete fou = 30 MPa and Steel 36/52.

Question (1}: (65% of max credit)

Figure (1) shows a se ectional elevations and a sectior:al plan of a rested water tank. The
tank is 6.0 m height. The tank consists of three compariments; two of them are filled with
water while the other compartment is used as a pump room. All the walls are supported
laterally at the top with horizontal beams. It is required to:

1) Estimate the dimensions of the siabs and walls and draw the Ioad diagrams for sections
(A-A), (B-B) and (C-C) at 1.5 m from ground level. kA

2) Calculate and draw the bending moments and norral forces for section A-A only.

3) Design the critical sections of the tank for section A-A.

4) Draw a half sectional elevation A-A, (using scale -1:25), showing the details of
reinforcement.

| 700 | | 400 | 400 | 420

Sec.BB . . - Sec.AA -

":f,“-'l'f U400 [ 400 1 b0

Figure (1)
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“The Exam consists of three Questions in four Pages. '

Question (2): {25% of max credit)
The plan shown in figure (2) is for a typical floor in an 8 fioors administrative building
located in Cairc (zone 3). The building is constructed on dense sand (type B). Flat slabs of
thickness 220 mm supported by 500 mm square columns constitute the structural system
carrying gravity loads. A set of shear walls is to be used as the lateral resisting element.

Floor cover and live load can be taken equal to 1.5 kiN/m? and 5.0 kN/m?, respectively. Wall
partitions can be assumead equivalent to 2.0 kN/m?. Story height is 3m and shear wall
thickness = 300 mm.

i | | North ; | 1
R R R e e

i i | SN ! [

, [ 1 | | 1

i i ! 1 i 1

E | I | i | i

S m i | | | i
g - - B ———p - —— — -

CE 1 l % [ [

) | ! ! |

li | West |1 wy | Wy Y | || East,
) | x ' l 1 ’

o« | | v | !
* - - = — g~ — - —

cn i i [ ! [ [

! | : ! [ |

| | [ i | |

o [ i ; ! |

! i | 2 ! |

! SN

Vo B - — — —

f 1 = f i f

" | i South I } |

T 5*5.0=25.0m |

Figure (2)

1) Calcuiate the design base shear on the building in the East-West direction due o
seismic loads.

2) Calculate the force at each floor due to seismic loads.
3) Draw the load diagram due to wind force in the East-West direction.

" 4) Galculate ‘and draw the BIV'D and SFD on the buudmg elevatson due to seismic ioads '
- and wmd loads A .

Quest:on {3): (10% of max crad: ! _

For the shown prestressed beams in ﬁgure (3), and w#hout caluulatlons it's required to:
1) Draw the shape of the bending moment due to the given. loads.

2) Draw the shape of the prestressmg tendons used to sustain’ these loads.

3) Sketch the stress dis tnbutlon at both transfer and working stagf—* for sections (1- 1) and .
(2-2). 4

CourseE,rammaﬂon Commtﬂee o il s e
Prof. Amr Abdelrahman : " Prof. Ahmed Ghallab - Asst. Prof. Osama Al-Nesr -
Dr. Hussein Okail v Dr. Marwan Shedid ' Dr. Mahmoud El-Kateb
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w kN/m
T T T T I T LA LT VT U T
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. i
, 200 [
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| .
| 20 | 16.0 | 20|
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w ki/m
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224 o
6.0 8.0 [ 60 |
(] 1 R (|

Figure (3)

Equations for Earthquake Design

-~ f2 T {25 257,
0 TSTs Sa(Ti=a, 1S 2+ ] 222 _ 201 (8-11)
R by i\ & 35
oy - 2.5
ip = T < Tq Sd {T\)z".‘it "’{Er :'—-ﬁ {8«-12}
i : R
Tes T<Ty:Sa(M=gms 22 [Iel (8-13)
: & LT
=z 1020] agn
To £ T Sdsec:S. (M =g, ns 23 JeTo |, (B-14)
R| T
= [020] agn

Type (1) st b e e ¥ £33 (1)

T SubseilClasy [0S 1 Te T ] e
A 1.0 J 0.05 625 | i2
B 1.35 0.05 025 1.2

C. 1.3 G.10 0,25 12

D 18 ... 0@ 1 636 .- | 12 .
; B 16 j 005 1 025 ] 32

A= 085~—>TIS 2T'C'- o v ) Af_‘_‘}' ‘ ?:m."
A =100 — T,> 2T, S v‘h =G HT

T Comres Evttinton Eomtte, o e Ao
Prof. Amr Abdelraliman . -~ . Prof. Ahmed Ghallab - Asst, Prof. Osama Al-Nesr -~
Dr. Hussein Okeil " Dr. Marwan Shedid , Dr. Mahmoud El-Kateb




AlN SHAMS UNIVERSITY, FACULTY OF ENGINEERING
STRUCTURAL ENGINEERING DEPARTMENT, A% Year Civil (Public Works Division)
Time :3.0 Hrs

The Exam consists of three Questions in four Pages.
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Systematic arrangemei zi of caiculations!and clear neat drawinas are essential.
Any data not given can be reasonabiv absumea

|

Question {1) {60% of maximum cre‘ditl

Figure 1 shows a secticnal elevation, side wew and a sectional plan of an underground water tank.
The tank consists of threa compariments, on!y one of them is filied with water. The inner walls are

supported laterally by horizontal beams as shown. The cuter walls are supported laterally by a
reinforced concrete stab. 1t is required to:

1) Estimate the dimensions of the slabs and walls then dde tne ioad diagram for verticai sections
A-A, B-B and the criticai horizontal section C-=C.

2) Calculate and draw the bending moments and normal forces of section B-B.
3) Design the critical sections of the tank fdr section B-B (Five sections are required).

4) Draw to a convenient scaie, a haif sec’acnai elevation B-B showing the concrete dimensions
and detaiis of reinforcement. -

Given:

Concrete characteristic ctrnnqm d = 30 N/%mmz, Steel grade: 40/60,
Floor cover + Live load on the top slabs = 1.50kN/m?,
Live load in empty compartments is 5.0kN/m?. Yg = 18.0kN/m?°.
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AN SHAMS UNIVERSITY, FACULTY OF ENGINEERING
'STRUCTL-’RA_L ENGINEERING DEPARTMENT, 4™ Year Civil (Structural Bng, Dept.)
Time :3.00 krs.. .
Design of RC Structures (3) - CES 421
The Exam consists of three Questions in Four Pagas. 5 /;g“

Question (2) (25% of maximum credit)

The plan shown is for a typical floor in g 12-storey Administrative building located in Southern
Egypt (zone 2). The building is constructed on dense sand (type B). The structuraj System cairying
gravity loads consists of flat slab system supported on columns and shear walls and the lateral
resisting elements are shear walls. : .

Floor cover and live icad can be taken equal to 1.5 kN/m? and 5.0 kN/m?, respectively. Walj
partitions can be assumed equivalent to 2.0 IN/m?,

Storey height is 3m and shear wall thickness = 300 mm

I 1 1
i =
: La et -
o ! Wi -
5 F‘*&:o"'x N 0*? f
S N e ¢ ) ) H
Is E-:témm~ _______ ';"“"""—""' @5"*1""“ e ——— -
.. < i Wi
k i
N o Ti- I ’ ! 2
¥ © ! 3
m_} E | ‘
3, i L
; P ! f
S i < SR -
. < b 71
& : ! y -
| R A W SR S k
i ! _—T——’-_ T
f. 70 sl 7.0 =k __ 7.0 el 7.0 =

1- Calculate the base shear acting on the building assuming seismic loads are acting in the N-§
directions ] :

2- Calculate lateral load acting at cach storey level

3- Assume lateral foad in N-S direction at the 6™ floor is 500 kN, determine loads on latera]
resisting element W and W2 o R : Gie

4- Assume lateral load in B-W ‘direotion 4t the 6 floor is 600 kN, ignoring any twist of the
building, determine loads on lateral resisting element W1 and W2 L

»Quelst‘i‘oiri '{3) (15% of maximum credit)

30 kN . 30 kN
: N 30 kN
, _ : , L 20K/
1- :Define the foliowing terms - - o | 7\ A iﬁ‘rﬁﬁ—q—. : ‘
a. .Pre tensioned concrete 0 s 5m f 15m _A Sm
‘b. Post ten‘sioned concrete o - L . N SR
c. ‘_Ex_ter,na{ ]ore_-stressgd .conc‘rfe_te- o ' 10 Ko/m SO kN 10 Kn/m
2- :For the shown beams, it is required to , B) - ? S
a. -Draw bending moment and prestressing tendon - sm_ S 15m . ’5 Sm,
| Shapeforeachbeam - .. T T2 B R
b. _dz,’a__ﬁ!_c,:_.z_lqtgstressés‘ due AN infigure: 2:sec N For -+« v <  kwm
 to the applied load and prestressing force and. ©) - = |
:draw the stress distribution at the section, knowing that __,__Z_mA . _Im . 7m_
Prestressing force =900 KN . tendon eccentricity (e) = 400 mm | L
sec dimension= (b'x t) = ( 300 x 1000y mm - . '
‘ ' ' (Figure (2
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Where: C = 1.0, 0.4, 0.2, 8.1 (For rail, sleeper, ballast, sub-grade respectivety)
21=Z—Ahr. (W'+0.53(h,- 8k ))/30

p OIS Lpailiad 6OUIC dsiad Sioh dpgale Glush (e digSe A8 o dljady ,u:m daa J=: VR I

A,=76.86 cm’, W’ = 60.41 kg/m’, I = 3055 emt”
Z=1325cm > h,= 172 em, W, = 72 mm, W,3= 150 mm

pes 32 = Bl 3l Boke o s pus 63 gk 5 25 %15 x 254 Wl dgpdd umu» 438 yo ASealt
Al juolind o - sawali (s gl CNERY) gdobudl [/ 28 525 As juu & 2y ) eaall g las B Lge 534
1,0 e oAy eyl il e on (A%l Gubd A3 e Tl 53l Bala ¢ LSRN ¢ olaabl) ) day M
(" S

Pz =0.6 Py : O dall Asgual a8
‘M‘Jl \Q-LMJM U sl MJ.‘: (,:5 _)J’-A“}‘LL&A\)J‘ dmﬁmumluﬁaﬂw\ umlg.ﬁ'ﬂ Gl — o
_bua J\.@.a.iu,«aﬂ'ij_zs— mat@aiu@iuﬁwmjuﬁJd &.ud3nuﬂcjiyajiﬁunaLjﬁL€_Am .

JM..‘&ALLJJL—A—UJJ]IUL/L&&Q FES R R R ;L,ﬁuLuA.ﬂ\uLaLng«meba&.ﬁumUUmﬂ!uU
» Ah @Y\Mﬂi&}&‘wJM;M‘cmgwidSuldemui Ua‘)mulwumo.mllmsli

/e.dL:\JmLu«A.QSCudMSJaLdidmhuuAAhtLu.uMhd.\qi&l\b‘)mtw; j_ t/’j_O@

.d“,

L R AR



First Semesier 20613 /2814 Code TEP 481 PVime: 30011
i
, |
“he Exam Consists of 6Questicns in ¢ Pages - Total. Marks: 118 36

(A0 30= Mea¥1 10 = o < 20=0) ; G Jigual)

() J8G) puplls el A C, N, D, BRI o Al A1 CludaBll o guda g ) e glis t—wf»-‘ (i

F =800 M 1y, =1000 m Cuiadall G D ¢« € Guladll il 3o Gy o8 gh B 5 inda Jas (Sl
90 km/hr = i A0 Aladl (g 3208 Ao peadl s - 150 mm = O 08 g gL ) el oy Lale

’ “8%e < 5%o Cspaall (s el BoSIa iate N USRI 3ie aay

ELFVATION

+- T -
I ~= 1060 n N

(1) a8 JS5

Ldle zeiilia (a0 6<HH jia 4,75 Lab sghan Gar ABlaaall (i ) gha (i Caan o 3 e gl bl Adyon (o

1)4.4336 @mxm@ﬁja}mwwcm&ugﬁtwsut ple 138 18 1) Aagiliess iladal® Oy
-wxadmmws u\.«.s\mﬁmsmxun'

‘ ' ' ' &Widjhuhw -9
U...:SSMJ‘U._;JJA“A.. JEMJ\AGSLL&@ML&AML@JUM L.\..é‘ewj‘.._\.ﬂo.tgjuau @S3S puy -

ey



First Semester 2013 /2414 Couvrse Code CEP 481 . " Time: 3:00¥Trs

1e Exam Consists of 6Questicns in 6 Pages - Total. Marks: 1318 W

(Aas bo= M)+ &l i)

Eelil s aSH indall aae g Gl asliaaliy A&B Gl G Laf s B g e 5ad L gla ol (o (Il 59,80 -
Ve deladln Sie Ve B Bl g el g 8 ci¥asa () sk Rl e e el lie LES) sie A Al Qe B g 2bT
L ias oV, chilede delu vA = Ao sl JAST Cle g il L6 A8l / jia x 5 "V o x YT o Aol /7 i
Al il JRil Rlws 8 K, & {i-1) Lld Ll Akl y (1) ABRIN Cyyy Lo mSa s G o0 B 33U i it (o Akl
A (2) 68 S a3l b Lgbosa gl g Siall £143 ) (5 oSy Lanie (A1 ABAHN ali) Cus (i) Aam Jo e el
(Jadt (3 il JA L) At S

'S Mgl T 4
Lut cmmemmen 1780 L2

ST

it
i and e

AN

l
|
l
I
|
I
|

!
i
i
|
I
i

AB bl e s 3 B slob pd (3) A Ui
ARB Osibaall G Lad B3 Ga 252 (B (Job pUb (1) &85 Jsas

- R

|, & {Sttona)y| 1|23 ) 4 6 | Station(B) |

v. | o A5 | 35| s 55 | 410 | 25 +45
(w10 I

I xm | 0 | sz | 54 Lo
: . _L_‘____.;_:;;_”__ b __:._,.___._..__.;A ':‘—L-"rj’~-'-:"‘--"' . S R I . B ! : ’




First Semester 2013/2614 Course Code UEP 481 Tigne: 300
The Exam Consists of 6 Questicns in &6 Pages - Total. Marks: 110 5/ 6

(Gap¥e=ppanillc V=2 ¥V = ¥ =) uddd] Jioall

d&hq‘*-‘w@f&.:‘-“‘z‘l‘**‘ l.s..d,,LK_m h-\\J,,JL;\g jﬂgu@“éku(\gﬁ\‘b{&}/JMuDJ&ﬁ )} s suadl) PP (RS I

JJLJEJ‘ULQLMJ&}@L&J}/‘;QY‘E .—:é,,,}a- l.SJ:;...:J&JQ&A}".&}E}“‘L&AJ“‘\L&L&MJM‘ '4.9 \J.‘.rM fv.S)C':A e d\gla(:.uﬁdvﬂs-‘
Aol ¥ Al

BBl A gl Aha i ey G N Jgindty prass gall gz s jall Jadd) (ol / a5y / UBIL B k) o5 gl B LI ) <
J bl sl Al L5951 liagy ihaall O Alall s A & B OBe G bad (P SIWEN 3kl Ty T e 20T e s
Jiai iy X Aai®h ol Lele ¢ aladl / g/ JUaBIL 1 ja8a N 18T Jeaalls puiagay casi il o | feghS 36, 18, 16

Gl Ul (s 5 bl s Lale (P, F) il JUSRN 0 b (a8 i giall e puadh L) J0aadls s ga g A1 pgana (1) 1SS
A3 Kl L gy U ¥ Jiley A & B Gibinall G Lad T gy a0 0y Agllady

"Fraffic (?haracteristics of the 3 block sections on the double line between station (A) and (B)"

}*n*si Yrain - P ¥
“Secomd Train | P° | ¥ | p | g
o }'reci;{etlrv (N) e { s X ,I 9
! Toe, TR e
| ee, | i T Tise
Fest | o, | Tse L mTT
‘ T l_a_l.nb | b.\o (kpb) » 60 . | 30 |

o adal®S Jaad (e S el QRIS + ASall £ 33 ARIST 4 it p L) msJ) Aty G ealelly 3 8a AN pLEIY) RS Canl -

Ao YAl cude 13 B A JSA Orfiaadgelt Gaillall S g & (G55 %lu\?’).&ﬁ‘_,‘)}h.k_.uj&/ ;m.)\s,.‘_,sﬁb_.! '

= A Wall o il Bal o oSt jlasil aadl o ial 0aS efeS 1= dc,ani-m.uw i Al ol g Ol (e gl gLE)
Ha Y_Jt’.é),.jﬂic.xJAs‘_gf.;.de-'xﬁﬁsiﬁ.\s:-.u&xmsﬁmu %0 3.67 =B Al o il ball Jo oS jlasi) iy % S

¢ Azis G sle = Al e (N olali oSN 2RI (Vr,r0) 8 A A ABE Caguda o BB 0 230 ¢ a0 A0l Blac el
U“al_.«ds;ﬁnd.&m&_,um& Al‘u‘..‘.-u&.lﬁ).u/‘\_t.\..aq uﬂ&lﬂj‘ﬁ@\&“i&u&“uﬂhLMngaﬂum\ifm

md}hr‘_‘sfjsn,umus. : Huw@fﬂ/mﬂ -,;,ls\,}znjé.,.«,ﬂsmy‘

J.LAJLIC’MF&J&.JJS‘L’“@M‘L_\A)SJ ?“imm J-&J‘MH*&-\.QLJ’D‘Q\J&;&JJ A.Athkh:d.e

Y : é g/‘ \\(ﬁ s\ IC ]
_ e ;

—

P




er “Fime: 3:00Hrs |
The Exam C snmtsaﬁéa@extmm, 6 Pages - Total. Marks: 116 66

45,9 b AV Jgaa Q;fﬂ-:@-» Q? aald) Jlguall Adad G g 9 o ; Al Aiaa
Aila¥) alhiid el g 588 JSY L ilgil il sally AlaSid 5 Aoy

Al ol gl R I 3
T e B e = A BN g gual) Bl N
e s TS e A gl Bela T |
T T (e e A Gy e RN W L PG WP .1 IO
(e e GOBY Sa e =B Alsll 3 ¢ B8N Cdead
(g e 8 A ) R e = A R SN L i =
(goaea sale g8 GUAY G das ele ................. =B Al LA A0 LA ARG

{:‘\..}J,!\Qzﬁ‘s.a.}d“';'_; T':.(“ -t c"\:{'\ d ¢ ’L:i)-;()&dw’di}m}‘

- b La Al cil g % Aletiutl pua g -

REVEWAITE W F P
LAelaall cily e 03330 Akl pla g - Y

- L-é-juA‘g‘;<;u.Jéu‘_,a..uY|u.M!?.ud_u

J(L_US‘- M)%@\CJAJAWJ}:AUL&MUM‘@\ ,SL@.‘LEM‘UL:AWJM}AAI_\ISJAEM(\
N uJLﬂYeJJAH@M.‘LMihMUMJuﬂM_}M¥A§QJ$ ue.UsA &ﬁ}n\{ha

.L;E;&ma;uautbé,uu)‘mmé (g St Ut (uﬂéﬂlw)c“.m‘bﬁy’é

- - UAJ:.A..‘ASL@JLE':Q.;LSJLA\JMQ'&J (Muﬂ‘u&)(bulbb.vmuﬁ
J;\?Sua_dljumAydu&awdctm\gM\_&u@uwddLdeSuM)AuhC_Liaﬁus}d\h:d‘ublh..;
L&’Ab-?ﬂ)uu-ﬁuﬂ‘ghﬂh_ﬂubﬂ‘uﬁwu

u)La.us;U_\G (53mgumyua}atea~ayceh53dﬂq “lhﬁé.ui KXY aJJ.\Si @m&m»‘_uq.mts‘,m (Y
‘L\..}&“ “.@.A“ uﬂ&&ldh&.w\ﬂ U..l.u. ULI‘-A.!Q GJSAA ‘

(@ Jés.s < Juz\ ems s usm.ms YY) o dsiau ”,Jus 5 mun < y.m dm.a m s Jsu Gm 3 N




21

i & (uesiiens in & Page

ef = 5.8 (S /1000 )7 — 1.7 (S /1600 ) + §.2289 .veevreerernenn., for (&= 0.95)
Ro+a=22+3 {{S+15) /106}°  p= 9000/ (42+8) +116....... (Ke/ton)

< o die G0 Sl Lads A ~a Wy es |
ot e A (el LalS Agaly 1) i alaadl ety G -

2 0 IS s ) Lol B (g el g puny (BT i by 50 e il AN, Sla g 68 0051 -1

A g el cdlaall L sl 555 phasSuls (Traditional Train) (Spdsh a0

Cloghliia S 5y (Lenez} il S0 L ol 4385 plassicidy Magnetic Levitation Train -MAGLEY 3 (prasbliiad) Y
Uellaan (o e g S a3 e B BN Il e 08 e A,

e dde A Jad G i e U 2

-

(Ballasted Traek) 22008 5.
(Slab or Un-Ballasted Track) Libo s Uy @13 23, -

s Baipall ool 3

el £LE0 5 e Uae
R (RS 2 (BN ) a8\ el 8 Bag5e Alpe

+ alabaal Tail 5 gBhall- A8l 4

Oondluiaia Cotla) o (o gl Lagle s 2 s ol o ¢ ysay 0 6

Bl (i o dBcns vy gy sy (Bl o IS5 B -
S L . (e B s ) A Sl el e
(Fa-1) For:1€[0,0.05,S€ 8 ' -
(FamJ) For: JE[6, 12}, S€ {35)
(Fio” - K) - “For: KO [6,150], S0 {8, 35}

Aihale do g DA A badl [ 48 8 A0 jau (Y} %333 0084 Jlasi] dracts Latis ALl 7 28 35 Jila all y eogacll

s 2475 43809 € — € b dasiiunal) 8 IUEN — jaadall 1n Jiks Jalsls g3 jiasls 8,798 ok Ay
53 b Ayl Baad dule g oll el 1) (Biladl s o U 135 quad of gt 15 22,6 Ledskes
- docagiall (Al pan E15 Lada 0 178 48 U (o8 9 1 Js kel Cla 8 = R graie = 12.8 kegftom sl i

218 Leloby o 49,3 Lrigh Rl L ¢ sl sy 2054 BB i ) 030 406 ) e 14,8 gdohis oB82.4

.
ety




(420 18=r el ¢ § = ¢ 3= i 7 =1} A0 el

i R
A . ‘ 3 i X

2 odfaand o 73y ATy >3 P %% ‘\ vy
f=1+¢ {458 /167 1.5 :f;j/m’i s Za=E AW D53 k- Al,)) /30

¢ pealll e pag b 518485, (Maﬁ:aeih Levitation Train — “Maglev”) jeabiiia ls, b

Al g (il Julall e 408 el Al 1) AGEY) Cluaplliaall ¢ d.ﬁl.,a.ﬁll Gl Ladis Aslaadl / a8 525
¢ b o laal) poa ramﬁ!@ﬁ!{‘;@%@ LRI 33 g, gall dpunlelitg 5 ol

Ol 13504050 oS 13) Jadd) 1 S ol 6::5’ gl U s gl 4«\;&#‘ Coa 8 o
ic waii eagd s slaLmJl u@m Cilosalsl ittt ¢ ..«.ul{;ll Awalf -
{53».:::331 mg««g&g'ﬁ\)\)u{ﬁ’;g‘gsﬁ&k s 2 L ;Imml%ﬁywcg ‘l@ﬁ‘g\ww‘ kd cheall 4 cué(fm) -

Ol Lals & palll 45 m]édh@g&ﬁjﬁfﬁl7%J1&é%’%\ﬁJ‘gs e

D
.,

h, =225 Cﬁ'ﬁ{f OF passenger train) , hw=250 em (for freight train), b V,':-h..,..g. = d ¢m,
Cm Wy = ¢ WM My = comstant

< %10 déls% b laad) 3 ey Ad praed (11 (o gl %J’ﬂﬁ (Air Couched Train joids Md 5 JolE 7 06 . o
C-C Wik LﬁSﬁgléwaui SRlES Jaxidil e (8 ol cule 1Y)

Cigi¥ & 4L e GOUIC Jead ok Ar,e‘g;ia Oliad (e daddl 586 o ..sd\ JRone Py XX Toe @dpin i a
‘LLuséji (215 = =l jema e ,_.M—‘éés B klal A.&tz‘guéﬂ d‘,&é\;ﬂ d—%&éﬁ L.Qég ce 265 X 26 x 15 Lfég\.&;ﬂ iﬂgﬁm
Aol /08120 = (5 gl &y ss Al s 290 = LG Lo ) glavs (s

Oalsaally Uimions Al / 4zl () gulally 3 pe B} (e el 5 Jad) 130 (e e sliS pLASY T ghunl] ARSHH s s ot
ot ¢ (25 By ¢ (1) By

°

T e s e pakiaally (o gall 60 UEC i) Luunsigh Gatuall (1) ) Jsis

[ Rail Type | A, | W' I Zz | W | W
_ ' {ent’) | (kg/m\) (cmﬁ (em’) |  {mm) {mm) {mum)
_6OUIC  ,-76.36; 6041 | 3055 | 35" im2| 72 | “ _15@

(.E.*J ‘!? ﬁéLé ¢ uﬁiﬁﬁl ¢ M‘) ‘L;.udf J:AL#LI Q.SL&”@'U LL.«.’ZE“ QAJL-Q.:‘J‘ (7} ‘a.SJ Jedn

S Al aale sy _ . (JL*‘:QM‘ 5 _ _pdnd]
S CAefdiaTS | 4328 | R (&4/\&2’5/ )12 e A_.,uw,Jmum
L5z | dwer | uuaﬂl@wf&widw&«wwém W;Aémﬂ*

/M) [117/(ASedly a8l ol ¢4 5) 0 99}
[




Y =| \g méjﬁ‘,"% Jﬁ :@«ﬁ;
3 o

.S st PR U 5 e e . 2.y T - . B - e ETTS N :
Eoddall dlled) fadd ol pladlnly dlay o ke PRI EN R { po / OBBIL B4 ) o pealll 32lagl s o

[ 530 = 4gle dass k8 Uafy (i d gl dda 3l dlalis dg ladll Ap el ~pS18 = Agde gl e ol Jab oy Laie

Al 20 Aga sl LA Sl b 222 Al

() il dan b M) Clels & A 5N dely o iy g opallgela @8 o el Belis ] el o
Ao pudl ¢y Lle 205 60 5 30 il Al e o 53 Qletu 2 4 Bl delae d leil cldasalty  gb ol
L=200m eyl Jebs 1 m/sec® ol ¥ o3l Jia g 0,90 mi/sec” Lais Al 4l s 4 96 Kph (s il
' - - « - < 2 - 11 zZ - - & - P - “roa -

S Glang3 e (s \s“fnﬂ’g “ RSl 3= el F /et 7= R e el el LS sl
¢ dmia J44 = dang JN soliall s ) Lagds oI (S g (153956 ANIEN g A Gl s GG e LS Bom g

A Alalls cinal (p 66.33 = Sanoll Jshy 250 96,9 =tum g 5o (bandl sedaas
Hisec.)= (3.6nL/5) + a [ t, + (5/7.2b) + b/2J | + tuop ‘

Blgsisvndsubi o dli 34 & B Otbanall (3 Lo L s a8 (] (i il Ul NI | PEWER AN

Ot ABlaall 9 20,206 @ ouiE o - g elad [ ass [ BRI T )a8a Sk g9 Ul (N} Aadl sl ol
‘ A e e gkS 7,87 gl o sy aluddl 06 WA A & B cptlean

o A Ge ol A (PR) RN ikl Toe 1T oo 20T oe 5 ABally Al ghdiel Bl Jany A gasd)
A ggaea (M) Ll salt Jiad Al X%, N ] ¢y Lale ¢ slast / g / MRl e W LIS g B slasy)

"Traffic Characteristics of the 3 block sections oa the double line between station {A) and (B)Y
First Train B b

Second Train P P )

Freguency (I} X Lo X

Toci 1é ) 20

Toc 2 12 22

First Toc 3 _ RN 20

| Train| So. (kphy | - - 84 {7 42

S|

O ety it A bk (e 5 3ad Al (ol el g dmalal) (i 191 e (g ol g gall J gaadi -

- o ~

_ Bk A8l s ikl g Als 500 = 8 e el el (0 ¢f sk sl £ 3 CillSs Cbusa,
Assume: : L ' '
' R.OW (for cross section cut oFfily=¢+3 - _
" - Area (for cross section cut o fill) = 8h + 1.5 h? where h=height of {cut or fill) ,
o T Sl 2 8l e pe g Gilesst 22
¢ dsluf ¢ 75 JdsS p ¢ ‘fg.'i«tﬂ‘g ¢ 3.‘:4'.,-4/3(. 75 Jdas c' Sadl cilues (_JLJ Lale Bl (_5&;}5.3135 @AUJ#’ P9 bt L3

(A5 20= (2 gl Jall Clelu s ) i 4l o R@L%_.f_e il 300 Jisi v Jadllg

L ASET el 600 .. . 1260

el b g | 850 1750 8.50

Al |

[USCEN

ey



(22220=fsaall ¢ 8= w37 =1yl s

L_.,\..A.H Cofa )l gl (il (g5 o i AdLadl Bl Lgesd {‘*‘e.‘mw:* A gdall s
dléJ L:-,éagwgm ‘L@;!Q uﬁé@‘ OE Ay \e‘gﬂmi‘.ﬁgg ”’! u‘é trLs,JV‘;-_
. ‘,E;}é@ s x-,glé ”L%Jl .LLSrJ O ﬁ=.é eilas L«.@,gsﬁ-u

l

=303 ,5 E, ddle & tetlaass oo glloadi
Qgiagmu (& il e sl uL;LLL-r SS—==L§

el Camase oy iy Catinla ;g]i,.m;:i.g

1

; -
: L [
L S
| /
| I —
i
: ) f/" > Ry /x - (,.'
A 9 ey
i SN
1 AV P
- b RPN /,-‘ A i;
— e e
¥t . Y r/"//*f'.':‘ _,/ /’f
e e PRV iy
v . 7 r‘:; yay rd
", \, A W |
© / \ < / yayd // e <
- - A g
P f‘,él A v
Y / s L/ p
~ / Rt VA, Wi
L e P— "
4‘! 2

.i‘ A, B C LR dS i léJm“@"‘“ (_,«k-oél.ééz..‘ O 8 t.aw.m le Ljﬁy.“ 4{@3&1& ML%..!M‘SLA o
Ms@udﬁ:wgg 30 O ALBY o pia g S La JB A aBMLwJ?gﬁé.gLu/@muw%MuLﬂii

{10.00)

. PLAN B ,
’/(fg,"f,i{-.?s.oﬁm I
Gwen Equauon& B ‘ oo S
For Vertncal Cm've' S :
=(Sp% SRR m
* L\-—I'\l 1—sz/7000 e, L...In
e y=@) /20 o m
For Hoﬂwmai Carve: -~ .

e *ép'— 8 (ST rh ...mm  for A=1500 mfm
* =[(11.8 (Sﬂ ] - lOO ............. mm  for A=1500 mm

o L =10* St er/ 1000 U

L (Le) 124 rh I NERORN 11§



iz.%v);‘ ?‘.J :ﬂj:vq,-‘a@_‘a.ﬁ 5: [ kii{} &= '! je -:i“ﬁ‘p‘fgﬁ&; ng:ﬁk‘-}g}

- .- R 1e (a3 - . . = P R e i
oA Andkleall mildel) (1S 10 Al gl A8 (e £ 80 dadloes CWlald® D1 Az, td b4 A 185 )
”

Cahd il pilda

A 575 =daslad) Aads sl Adleedl ol G0 27.88 = 7 Al 8D okl o ale 138 1270 31h L Cladis

. Sl el e el e %548 ey 6 A a0 o ods ol + s allsalld

~

lablis o) e lilie Ca 650 s 45 Ledslas (o AbLoadldl o i ghe (ol Cunday 5 ALMEL g i

boa el cold Ay gad Lo

4

S 1,75 =dasSiall Db pdl A8leead) (i s 77,88 = plidall Al fohali o Ao 138 170 b Aafiue
Ak gaddl cealifa s daiBivall lancdll %) Jsks cobaan, ¢ ALy i eadll ok el 5 o PUA L

2 b

L@Jagga;a sadl P {J-x B={i- 7« S=§_Z-*=,d i §={7 et ;2:;‘5;/;&5@3&}%&
. sl aby e (o A3 Akl gl 31 L Le A s S Alaieadly g gt

T - - =3L@§J%éjjﬁ@4a¢@&_ﬁ§fﬁ&ﬁ}mml’m-@
hi lgldy o (u\;é_&ﬁ} A ladl o gd je ﬁéﬂgkﬁ.’. R éﬁ A piadl Agadl (o9 Ll (e Ao gan Sy Alana {1
A B g Al Ao bun JiBis Aol ¢ 8 L300 Al dgall (o dda m b
(Rl Ay B ¢ ol oo M8 ¢ g panas] B Ao A Gy el sladt) B o
a3l Aoy U ¢ S U A 1(qid) (88 o) G olaill b o
S Gl g camin B G M prldag s dlnall e (ot Weamg o JUS ol iSen A0S LY s (& 8N Jaddl ol ke
LOmaladyl S ga (o plall Bas) o el ,;_353 gL xten
598 Aol Jiiud 8 il Shodll o AV g cURD Y 5A0 e Lanand Sl g te s Lgdi dalled oS ) A (2
ceita Ol Lale @S, @J\ W s ging wandn 65 (ea L dn e elad) JS e s 2580 5 (g g Dol Ul 205 aae
. A dgadl b ady Jlaat)

p—

e



f
!

Lo

St gemester 27 December 2014

b

The Exam Ceonsists of 6 Questions in 6 Pages

dga) duad & 843 M AL g o
daly) Al S 848 s oy

(3,030 = poandll 7= (27 8= (1-F ¢ 5={2 -0 ¢« 8={1-p ¢ 2= 1) rppadbed el

A8 S0 il JUEY) S Claaeal A0 g ilail e A ) Coal Sl g 5 40 g0 5 dpalaatll Q) LI s
{2y JE e A g8 i AL (1) J e

3 k)
,-"‘) L ] B
" £ Y

t =Y i 0 L}

— =7 *.; o "
& l‘
." . x

A

I & - H
T - 1
{ H
e,
.
A,
- ’f .‘.\ !
- ™,
h A,

T
o
— S 1
L

. ‘\\

, LY
\ —— .é. o, i
T e L =3 v

M T A AN TS



AIN SHAMS UNIVERSITY : -
FACULTY OF ENGINEERING |
Bublic Works Departrment N -
4" Year Civil (Public Works) - SERTe .
1 Semester, 2014-2015

> Exam Consists of Three Questions in Two Pages.

Ouestion {1) (30 Marks) [a {5 marks), b (9 marks), ¢ (8 marks), d (8 marks)] :
a- Define the term “theory of errors”, along with its main concept and importance for any field .
observations.

i

b- Give convenient reason{s), with an illustrative and numerical examples if possible, for the = |
following statements: %

i- Precision and accuracy can be the same for certain observations.
ii- The probable error has only a physical meaning not a geometric one. ,
iii-Covariance does not indicate the degree of the relationship between any two elements, %
iv-Standard deviation examines also the existence of systematic error. ' B
v- Covariance law is not applied only in case of multiple unknowns.
vi-Preanalysis governs the adequate mathematics] model to be used. g

¢~ In order to exfent and align the direction (AB)"to_set otit a point (C) in the opposite dir@ction;'a
theodolite is set up at point (A) and initialized at point (B). Then, it is rotated 180° in order to set
out a pc;i'n't (C) at its required location. The following tape measurements were taken as:
AB=7635m=* 1.3 cm, AC=5348m=220cm
If the accuracy of the alignmént is nearly 4.0 sec., and with a corresponding correlation factor
between both measured distances as 0.10 and 0.85 respectively, find the most probable value of
the total distance (BC).

d- To compute the horizontal distance between two points within precision of 0.4 cm, both l
corresponding inclined distance and vertical angle of the line joining those two points were
measured as 328.543 m and 25° respectively. If the used instruments have an accuracy of 1.0 cm
and 5.0 sec., respectively, find the corresponding number of measurements for each observed

|

quantity to satisfy the required precision.

- Question (2) (35 Marks)  [a (3 marks), b (8 marks), o (4 marks), d (20 marks)]
~a- Give illustrative examples of surveying pfoblem.s for all poss_ible_ mathematical models that
can be used to solve over-determined mathematical model, along with the corresponding

o e_,quations related to each one. . . :

b- Write, only in your answer notebook, the missing word between brackets in each
_ statement: o : v SR T L
In any parametric equation, only one (............... ) is included.

- -Condition equation contains no (.......... e

' Least squares (.............) the effect of randoim €rrofs. - . 4 Ll

“No-adjustment is needed iEthe (o ivio ) Vebtorequalsto zero. o
(eevnaerenenns ) should be applied in the residual equation to fix the units.

N CTTTTOR ) are the corrections added to the measured observations; whereas the -
Goeeenennnn ...) vector is the corrections added to the approximate values of unknowns. [ e

VR SRR SR

T ‘No approximate values of unknowns are needed in (.......: <oiieen)adjustment.

S e atel
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c- Mention all associated steps within the corresponding coiaputational checks that should be
performed during the parametric least squares solution.

d- To position a point (C) from two control points (A} and {B), whose ground coordinates are

(100 9, 100.0) and (3 00 0, 259.0) respectively, both sets of ooservatlons were
» _ Linear Measuremenfs. . - A ‘

‘Side Value (m) | SD (om) Bea-_z;mg_, -

AC 178.350 1.5

BC | 152842 | 1.0 AC | 1575074071 20
i.  Using parametric adjustment:
® Write down the corresponding parametric equations.
® Construct the design matrices (A), (P) and (W).
e Determine the adjusted vaiues of the coordinates of point (C).
o Examiné and comment on the ratio of aposteriori /apriori.

ii.  If two extra horizontal angles were additionally measured as ABC = 82° 16" 15" and
BCA = 62°26° 40” using condition adjustment:

® De:.ermme the degree of freedom.
® Writé ‘down the corresponding condition equat1ons
Construct the design matrix (W).

Question (3) (30 ﬂfai‘ks) . . [a, b, ¢, d, e (6 marks)]
- .a- Compare, in a tabular form, between ETM and UTM.

b- What is the meaning of TEC? Explain its rule in GPS processing.

c- How to discriminate (_2<3) between short and long baselines in GPS?

B 1e Ba
d- Compare, in a tabuiar form, between SPP and RP. 1
e- In figure (1), the four control points (A, B, C and D) are 2e 5
known relative to the Egyptian coordinate system ETM. 5o 4e
- Six new GPS pomts o, 2,3,4,5and 6) are requxred to be R
fposmoned usmg ‘GPS. Desngn the requxred GPS sessions - - T ke ‘
in the following cases: _ Da Cs
' Figure (1)

i-  The six new points are required in the UTM system using 3 receivers.

- The six new pomts are required in the UTM system usmg 5 receivers.

-m- ‘The six new points are required in the ETM system usmg 3 receivers.
The Six new pomts are requlred in the ETM system using 3 receivers.

- Course Examination Committee o 4 o Emm Date : 10 Jan. 20157 900 AM
' Dr Ayman F. Ragab ' BT Dr Tamer Fatkz

GOOD LUCK
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HYDROGRAPHIC SURVEYING

Question 1 (15%)

Give a brief knowledge:

a) Determination of M.S.L.
-b) The specifications, content, and the instruments required for a surveying vessel.
c¢) Sounding techniques used for narrow canal, small beach and open sea.
d) The relation between the topography of the sea bed and the observations density.
e) The basic surveying techniques that should be carried out in setting out a tunnel under
the bed surface of Suez Canal in two cases ETM system and UTM system.

Question 2(15%)

a- Explain briefly the different types of echo sounders, and then state the effect of waves
and wind on the sounding records. :
b- Calculate-the reduced sounding for each of the COIldIthIlS tabulated below:
1) Depth using echo sounder at point (A) is 23.8 m at time 1015
at point (B) 1s 32.5 m at time 1535
at time 0010 is 1.8m
at time 0603 is 0.7m
at time 1213 is 2.0m
at time 1813 is 0.7m
iii)  Error due to weather conditions for point (A) above 1.5m and point (B)
below 0.8m.

ii)  Tidal height from chart

QOuestion 3(20%)

The typical cross section of a drain having the following information:
e Bed width is 10.00 m

e The bed level 1 18 13.25m

e Theside slopes are 2:1

o Thebermlevel is 17.25m =
"To discover the deformation occurred in the cross sect1on a levehng process was camed
_out and the followmg data were collected c

CL. | 25 | 50 | 13
1275 | 12.50 | 1225 | 17.25

Dis_tance.(m)z 3 | 50 | 25
Level(m) |17.25] 135 13.00

. a- Draw to a reasonable scale the typtcal cross sectlon of thlS dram as well as the .

surveyed cross sectlon

sect1on

Best w1shes

Prof. Dr. Abdel Hady S. Abdel dal " Dr. Yasser Mogahed
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