TANTA UNIVERSITY FACULTY OF ENGINEERING
DEPARTMENT OF STRUCTURAL ENGINEERING 53 4a3 sl g e
EXAMINATION (THIRD YEAR) STUDENTS OF CIVIL AND STRUCTURAL ENGINEERING
COURSE TITLE: DESIGN OF REINFORCED CONCRETE STRUCTURES (2)b | COURSE CODE: CSE3210/3223

DATE: JUNE - 2023 1 TERM: SECOND , TOTAL ASSESSMENT MARKS: 75 | TIME ALLOWED: 4 HOURS

Systematic arrangement of calculations and clear neat drawings are essential. Assume any data not given. Consider for all
problems, fo=30MPa and f,= 400MPa. The exam consists of three problems in two pages. Answer many questions as you can.

Problem # 1 (27 Marks)

A. i. An arched girder carries a horizontal roof at the level of the tie. A cut has occurred in the reinforcing steel of one of
the hangers, either due to corrosion or due to the incorrect the reinforcement details of the hanger with the structural
elements connected to it. It is required to:

a) Draw the correct reinforcement details for the hanger with the structural elements connected to it? (2Marks)

b) What will happen to the structural elements because of cutting the reinforcement of the mentioned hanger? (2Marks)

u What are the selection criterifi of an efficient strugtural sys'tem? (1‘Mark) gu=7kN/m’, Pu= 1kN/m"
iii. Compare between the following items: Arches with and without tie - Arches
with and without hangers - Tension and compression structures. (3Marks)

B. Figure 1 shows one meter strip of the arched slab of span 16m carries an

ultimate dead and live loads (gu and Pu) shown in the figure. The following 2.
data are considered: Column spacing §= 6m, ultimate own weight of the : 166
vertical and horizontal beams= 5 and 8kN/m", respectively, ultimate load of = A Fig. 1

the stiffener, Wusar= 6KN/m’. It is required to defermine the loads and
straining actions on all components of the structure. Make a complete design (design + drawing details) of the
arched slab and the tie. (12Marks)

C. Figure 2 sho%vs a Vierendeel  gokN 100kN 100kN 60
girder of span 25m. It is required l l

to draw the BM.D, S.F.D and
N.F.D diagrams of the V.G
under the given loads and design

v i 4

the marked member (A). S0k yol
(7Marks) Py=100" 200kNl 200¥ 100y
Problem # 2 (25 Marks) & 5X5Sm=25m , Fig. 2

Figure 3 shows general layout of

architectural sectional elevations of covering industrial halls using two different roofs, as shown in cases 1 and 2. The

supported columns of spacing, S= 7m are only allowed on the outer perimeter of the halls. It is required to carry out the

following:

i- For the roofs of cases 1 and 2: Suggest more economic main supporting elements (MSE) to carry all slabs of each
roof and draw to a suitable scale structural sectional elevation, showing concrete dimensions of all necessary needed
elements. Using diagrammatic sketches, illustrate without calculations, the loads transfer from the roof slabs to the

foundations. (13Marks) Symmetrical triangular roof
Lower horizontal roof Roof 1 “3m :
- 3
3m i 3m Roof 2 Roof 3 7™
— e ——
e 7
m ﬂ_’ 5
4m
Am 14m e dm_, L Sm 7z 32m 7, Smo
Case I Fig. 3 Case 2

ii- For the roof of the case 1: Make a complete design (design and reinforcement details) for the suggested MSE and its
components. Consider the average total ultimate loads from the roof and its elements on the MSE is 20kN/m? not
included own weight of the MSE. (4Marks)

iii- For_the roof of the case 2: without calculations, draw of shape of the BM.D and the main reinforcement of the
triangular roof slabs. Determine the straining actions of the suggested MSE of the triangular roof if average total
ultimate loads from the roof and its elements on the MSE is 20kN/m? not included own weight of the MSE. (8Marks)

PLEASE TURN OVER ~ wmp



Problem # 3 (24 Marks)

(a) Sketch the possible shear cracks in opening and closing joints in RC frames. (1Marks)

(b) State the ECP recommendations for lab, mechanical and welded splices of the steel reinforcing bar. (2Marks)

(¢) For each of the RC structures shown in Figure 4, it is required to draw shape of the B.M.D under the given uniform

load. Sketch shape of the longitudinal reinforcement.
w kN/m. . w kN/m w kN/m

Classify type of the joint (A). Sketch shape of the g oL rere]
transversal reinforcement at joint (A). (3Marks) e (A) & vz 7]

(d) Figure 5 shows the statical system, ultimate loads,
and dimensions of intermediate RC frame Caset) A Case (2 Case (3)
ABCDEFGH. The frame is used to cover a hall with a Teolumn>> Igirder leolumn << Igirder Teolumin'~ Igirder
span of 16.0m, as well as two side parks with a span Fig. 4

of 4.0m. The frame is supported on a hinged support at (A) and a link member at (DG). The frame is spaced at 5.0m
and the slab thickness is 120mm. The frame has a constant cross section width of 400mm. The given loads are
ultimate loads including own weight. Determine the following:

i. Estimate the concrete dimensions of the frame elements. (2Marks)

ii. Draw the B.M.D, S.F.D and N.F.D. (3Marks) 80 kN/m

iii. Design the marked sections of the frame (1, 2, u||llnnmmmnmlmnﬂunmmwmunmlmlmmlllmuummmn ] B0N
3, 4 and 5). (4Marks) g 100 kN
iv. Draw to a convenient scale the intermediate < 60 N/m
frame in elevation and in cross sections _v TN & JEmIT
clearly showing the concrete dimensions and = X
the reinforcement details. (4Marks) g e (5)
v. Make a complete design for the hinged base # 5
with cross bars at A. (3Marks) T 4m B 15:m; Ay
vi. Calculate the required vertical and horizontal A i “H i
Fig. §

stirrups for the beam-column-connection at B. (2Marks)

Problem # 4 (14 Marks)
A. i- State the architectural requirements to guarantee appropriate lighting and ventilation in north-light roof structures?
(2Marks) :
ii- Define the following (using illustrative sketches): expansion, structural and settlement joints in reinforced
concrete structures. (2Marks)
B. Figure 6 shows a sectional elevation of an industrial hall having 14m width and 40m length. a north-light roof is
required to cover this hall. The executed glass windows were vertical. It is required to:
i- Suggest a suitable main supporting element (M.S.E) to carry the shown north-light roof elements. (ZMarks)
ii- Draw to a convenient scale; a sectional elevation and a part of plan showing all concrete dimensions of the
structural elements. (2Marks)
iii-Locate the foundation axes relative to the column axes. If the inclination angles of all glass panels are 207,
relocate thie foundation axes in this case. (3Marks) ' e
iv- Caleulate the ultimate loads acting on the M.S.E considering that; the équivalent ultimate load per square meter -
of the roof is 15 kN/m?, the spacing between the M.S.E is 6.00 m (S= 6.0m), the distance between posts is 2.00 m

=2. . (3Marks a
(a=2.0m). (3Marks) North Bep-
' 1

700m 1 700m
< L ) - g
o 14.00 m o
All the best wishes
Prof. Dr. Tarek Fawzy El-Shafiey
Dr. Ali Hasan Abdel Mawgoud Fig. 6 e .
Dr. Mohamed Ezat Ellithy e {Sec. Elev.| ke
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Tanta University
3" year (Civil-Structural)
Construction Project Management (1) Code:CSE3213

Faculty of Engineering Structural Eng. Dept.

Second Term - Final Exam *

No. of pages: 2 Date: 21/6/2023

uestion (1) [15 marks]:
Perform CPM analysis for the following activities in order to

determine project duration, critical activities, critical
path(s), and total float and free float for each activity:

Activity Duration(days) | Pred.s | La Activity Duration(days) | Pred.s Lag
A 4 - 4 B,D
B 10 A 3 F -1
C 2 A 2 B,D
D 6 C 1 E,G,H
E 15 B,D 3 H

Question (2) [20 marks}: :

1- The figure below shows the main components of a double-span bridge. It is required to:
* Identify the main activities involved in constructing this bridge.
* Determine the logical relationships between the identified activities.

Hand rail.

I o
.------I---_-—---
e Ry

e At 2 D VIR,

-

In an operation of producing and placing concrete for a solid slab, the optimum crew size is shown in the
following table. The table also provides the cost of using various resources. The optimum crew size can
produce 6 m3 (concrete)/ hour. If it is required to place 42 m® concrete, determine the following:

* Duration to place the required concrete amount?

* Total cost to place the required concrete amount?

* The cost of placing 1 m3 of concrete?

1

2-

Resource Number Cost Resource Number Cost
Drivers: 1 30/hr Sand: 0.4 m* 150/m
Labour (On site crew): 7 30/hr Cement: 350 Kg 2000/ton
Mixer:; 1 200/hr Admixtures: 0.8 kg 100/kg
Gravel: 0.8m’ | 350/m’ Water: 170 litres |  10/m®
Compactor: 1 50/hr - J
uestion (3) [15 marks]: -

The activities involved in the construction of 10 meter of a retaining wall are given together with their estimated

durations in the table below. The project consists of 100 meters. The number of crews needed for each activity

is provided in the table. Assume one day buffer time between activities, It is required to: ;
1. Draw the LOB diagram. * J
2. Determine the project duration. e |
3. Determine the entering and leaving dates for the crews utilized in activity D. 1

Activity Duration Pred. | Number of crews [
A 1 - 1
B 3 A 2
C 1 A 1
D 4 B,C 2
E 1 D 1
F 2 E 2




Question (4) [10 marks]:
Redraw each shape in your answer sheet. Comment on the performance of each project, using proper
"performance indicators" and your judgment.

AC /}:V - AC ﬁl
$ I AC Y EV $ EV
EV - a1 4 ¥
Time ' " Time ' i Time ' ' Time

Question (5) [15 marks|:

Re-schedule this project to satisfy resource constraints. Draw the final two histograms for R1 and R2.

Act. | Dur.(days) | Pred. | R1s3 | R2s4 Act. | Dur.(days) | Pred. | R1s3 | R2=4
A 2 = 1 0 F 4 A 0 0
B 6 A 1 0 G 6 C 2 3
Cc 4 A 3 2 H 7 D 1 1
D 6 A 0 2 1 4 E 2 2
E 2 B 2 2 J 6 F 0 1

(o 1)  uabaad) J)pud)
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Tanta University Structural Engineering Department

Question No. 1 (19 Points) Total Marks: 85 Points Faculty of
. . . , . » Engineering
a) Differentiate between total, net and allowable stress in shallow foundations (2 Points) - -
b) Explain with clear sketches the reinforcement details of the flat raft (2 Points) Course Title: Foundations Engineering (1); CSE3214 Year: 3m
c) Illustrate with sketches the different locations of smmells that connecting the shallow isolated Date: 18/ 06/ 2023 (Second term) Allowed time: 3.0 hrs (Term Exam) No. of Pages: (4)
footings (2 Points)

For the strap beam that connecting the shown two footings to carry columns, C1 and C2. If the
allowable net bearing capacity Gaiinet= 2.00 kg/cm? and the thickness of the plain concrete is 20 cm.

Answer all the following questions.
Question No. 1 (11 Points)

i i
@ | |
i : Cl1 a) Give in clear sketches the different locations for critical section of moment used to design the
i Cl C2 : 400_*600 mm wall footing in different wall materials. (3 Points)
| = .
: Ultimate load = 1200 kN b) Design a rectangular reinforced concrete footing to support a column (30+ x 80+) mm if the
Strap beam : working column loads 1400 kN. The allowable net bearing capacity Gainet= 1.30 kg/cm? and the
C2 thickness of the plain concrete is 40 cm. (8 Points)
i . ! i .
| Exterior ' Interior : 500*300 mm Question No. 2 (V2 Peints)
| footing foofi ! Ultimate load = 1800 kN
i ooung. The Figure shows the plan of four adjacent columns. The allowable net soil pressure is 1.8kg/cm?.The
: |
| : thickness of plain concrete and R.C strip footings are 20 cm and 80 cm respectively. The left
.% 5.00 m =; columnis(300x600) mm and carries allowable, column load of 100 ton,while the other three
' ' columnsare(300 x800) mm and carry allowable column loads of 120, 130 and 120 ton respectively. You
are required to:
a) Determine the dimensions of Exterior footing. (3 Points) a) Determine the dimension of strip footing to make the stress distribution under the footing is
b) draw the bending momment and shear force acting on the strap beam (3 Points) uniform and draw the contact pressure. (2 Points)
c) Estiamte the required section and reinnforcement for the strap beam (3 Points) b) Check the shear stress for column (A). (2 Points)
d) Draw longitiodinal and cross setion for the desingned strap beam (considering that the height of ¢) Determinethe maximum negative moment in span (AB). (3 Points)
the strap beam greater than the thickness of the two footings) (4 Points) d) Check the punching stress for column (B). (2 Points)
Question No. (4) (8 point) - _ w. ©) Determine the reinforcement in thie tranﬁfer direction under column (C). *= (TPointsT = |
a) UBing clear sketches define the negative skin friction showiné its effect on pile capacity. i _ _ =) : . '
- (2 Point) .»§
b) Explain the term "deviation of piles" showing how to calculate the loads in piles ‘(2 Point) A1o0t 120 t 130 t ' 120 t
¢) Write detailed notes about reinforcement of bored and precast driven piles (2 Point) / ] : B : '
: : . A : ' ;
d) Discuss how to determine the tension load capacity of a pile group installed in sand (2 Point) j Y' '. ‘ L '. D
! 3.0m 1 4.0m : 3.25m 2
‘¥ et T .
/ : i : 1
/|
/

Page 2 of 4




Jszuestion No. (5) (25 point) |IQuestion No. (6) (10 point P, =150t
__Box70)
(a) The shown driven nine pile cap carries a column load of (T) in kN The figure S?IOWS 8 stap bean.n connecting two e :;’;2160‘:’;
(T) kN at ground level. The soil profile consists medium columns with suggested pile number and |} o i ;“, :
stiff clay having thickness 10.0 m overlying a layer of stiff G.WL arbagigement.  The lott solumn 38,30, x 30, o b Strap beam
3 — and carries 150 ton while the right column is 40 Zh e
clay. The ground water level was located at foundation carmes o : S e E - Vi -
] 5 7k i VA
level Layer 1 x 100 cm and carries = 260 ton. The pile |, o - p
e P y =18 kN/m? diameter = 50 cm and the safe pile load = 80 - A J: £ T
The pile diameter and spacing are 40 cm, and 120 cm. - ¢ =80 kN/m’ o , . @ A ;
c. = 40 KN/m? ton. Considering the given loads are working | =4 ai |
The weight of pile cap and overlying soil =250 kN. ol Wkt e oo 16 0.90 1050, 3.0 4(!.50},: 15 05
~ Considering the factor of safety = 3, - Pile I Pile I Pile I
(i) Find the safe tension load of the column (4 Point) - y=20 kllx,naz (i) Find the pile loads (4 Point)
- . ; . ¢ =150 kN/m
(i) Find the safe compression load of column (4 Point) v 2 R ¢, = 55kN/m? (ii) Design only the strap beam (4 Point)
e (iii) Draw longitudinal section into the strap showing its reinforcement (2 Point)
(b) The figure shows the plan of two adjacent : 5.0m :
columns. The left column is (30 x 60) cm and . = :
| | | HOIEOEEROIEN
carries 120 t and the right column is (40 x 80) cm ] bl e Sl g
and carries 280 ton. The pile diameter = 50 cm and : ™ £ N : oy N
~J ,/' \4 ,1' ) ,l' v _l‘
the safe pile load = 60 ton. The thickness combined £ ! .
‘ - R ’ - = ‘ [ A -
pile cap~is 90 cm and the given loads are working | 0.95 m s s s ’ B N . i
loads: ’ N
a) Determine the pile spacing so that all the piles loads are equal. (4 Point)
b) Determine the maximum negative moment on the pile cap (4 Point)
¢) Determine and draw the cap reinforcement in the transfer direction (3 Point) ceeeeeeesenseess Best Wishes
’ = i : . _ . = - — _ ]
d) If the right column is subjected to clockwise direction moment, My = 80 tm, Prof. Or. Mostafa ELSawaf ®Prof. Dr. Ashraf Nazir Dr. Ahmed Sallam
Determine the actual load in the hatched pile. (6 Point)
Page 3 of 4 Page 4 of 4
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Structural Engineering Department -

Tanta University Faculty of Engineering

: Design of Steel Academic Year
Course Title | Structures (b) 2022/2023 i
Secoiid- Semester Course Code | CSE3211 (Civil)
Year/ Level | Third ——
Exam
Date 14-6-2023 No. of Pages (8) Allowed time | 3 hrs

Remarks:
¢ The exam consists of six questions in four pages,
* Any missing data may be reasonably assumed,
¢ The code of practice and the tables of the steel sections are not allowed to use

Question Number (1) (10%) -

Double side steel cantilever to be Established—and used as car shed. The dimensions af the covered

2w 21¢ t0ebe ag®hown 10m*25m. The required minimum clear height to be 4.0 m and the used

covering material is single layer of steel corrugated sheets.
It is required to draw with suitable scale different views of the system showing the arrangement of
systems and the used bracing systems considering that the columns are only allowed on the shown

axis.

Columns are allowed
on this axis only

Question Number (2) ' (20%)

For the shown steel welded section given next, using steel ST37 (Fy=2.4 t/cm® — F, = 3.7 t/em?), it
is required to:
1. Calculate the values of (Mp , M, L, , Lr) of the beam. (5%)
2. Using the same section, calculate the design flexural strength (¢sM») of the shown simply
supported beam which is laterally supported at supports and point (A). (10%)

- Discuss the effect of using another lateral support at point (B). (5%)

Properties of section

bf (mm) = 250 tr (mm) =

hyw (mm) = 800 tw (mm) =

Sweld (mm) = 6 A (cm?) =

Ik (cm*) = 167321 | Iy (cm*) =

Sx (cm®) = 4022 Sy (cm®) =

rx (cm) = 34.09 ty (cm) =

' (A) (B)

S
>

Question Number (3) (20%)

For the combined column given, if no bending moment acting along the column, with normal force
N =22 t and the maximum shear Q =4 t, as a double lacing column using 4 L 120 spaced 60 cm in
the direction of the frame and 40 cm perpendicular to the frame as shown in the following figure.
(For single angle 120*12: area = 27.50 cm?, e = 3.40 cm, I, = 368 cm?, 1 = 3.65 cm, 1y =2.35 cm)
required:

- Calculate the combined section properties.

. Arrange single lacing (a = 50°) and calculate the equivalent slenderness ratio Am

- Find Normal Strength (¢ Pn) of the given column, given Lbinplan = Lbout of plan =10 m, St. 37
(Fy=2.4t/cm®> - F, = 3.7 t/cm?)

. Suggest only (without design) the dimensions of welded lacing plate in the direction of
frame.

Column cross section veiw of double lacing plates

i

Page 2 of 8




Question Number (6) (20%)

1. Ii is required to design a composite column of concrete encased I-section type. The column is 2

Question Number (4) (20%)

il

For the flush beam-to-column connection shown in the next figure of St 44, it is required to: hinged-hinged column with a height of 4ms. The design force of the column equals 220t. The

1. Design the filled weld between the steel beam and the end plate.
2. Drive the equation of the thickness of plate and determined it.
3. Assume the number of bolts in the given connection then, design the bolted connection as

category C- M27 of Grade 10.9, 4, =4.59cm”.
(IPE 600: h = 600 mm, be =220 mm, tw =12 mm, tr= 19 mm)
(HEB 500: h = 500 mm, bs= 300 mm, tw =14.5 mm, t¢= 28 mm)

steel tube is formed of St 37 and the concrete cubic strength is 300kg /cm’. Assume that the

column section is HEB 200. Use 8®12mm as a longitudinal reinforcement. (15%)

(HEB 200: h = 200 mm, b =200 mm, tw =9.0 mm, tr= 15 mm)
20 cm

[ M =-18m o o o ?
IPE 600 j A ~
HEB 500 , . ® ®
- . =5{1 | _ | 60cm
TR - - 3
! & D
| 5cm ‘
R | N L. I .__.___.3 |

b,=22 cm 2. Discuss briefly the following:

a) Different types of the Composite columns.

Question Number (5) (10%)

Design the hinged base shown in the next figure and draw to scale 1:10 elevation and plan to show
the detail of the base. (St44, Fcu = 250 kg/cm2, M27 of Grade 10.9, A = 4.59cm*)
(HEB 320: h =320 mm, bs= 300 mm, tw =11.5 mm, tr= 20.5 mm)

b) Methods of construction for composite beams.

¢) Types of shear connectors.

5t

e | e |
!

Page 3 of 8 Page 4 of
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For Built up column
¢ The slenderness ration Ai of the individual component Ai < 60 or 2/3 Amax

Design strength of compression member
=0 * Pn=¢c * Ag* Fer where ¢. = 0.8 " o
For Ae< 1.1 Fer=1, (1 — 0384 .2 2L (_Ifﬂ_j +(L,J
For Ac> 1.1 For= 0.648 £,/(A)? oW g
Slendemess parameter (Ac) is defined as o

Jf; = A % X X ; * )<140 in single lacing and A< 200 for double lacing.
fe n .

where Am is the equivalent slenderness ratio for lacing member
5 1 ¢ The thickness of the lacing plate shall not be less (a/50).

Design strength of flexure member
For compact section (L, < L, ) (zone 1), | For connection Design
'beSs‘I)_pso Mn=Mp My =0.85 My, i . R, <04SF,
Lp = —FRit for | shaped Imin IS radius of gyration, fyr is yield stress for flange ‘

*T &e Ry = Ro ;) +3(R,,., } <0.77(0.45F)
For compact section (L, <L < L) (zone 2) . '
My, = [M —(M.—M){Lb"Lp}]a:M X : . -

n = Cp | M, A VP | R R . ¢ =08 M, (2b+2s+1,)

Where : . ' D S d,wF,
M; is the plastic moment M is the limiting buckling moment = F_ .S \ i _
Cs,is the bending coefficient such that ‘ (B)easin +PSAO8F)A,, ¢ =07
| L
L, = M J (1+ J1+(2%xR)?) for | shaped & channels | , P= {2—19—%} Pl s xe
a
Where Af is the area of flange  d is total depth FL. = 0.75 f, (for rolled section) = 0.6 f, (for welded

section) j ¢.R,, <9,(0.5F,)An, 4,=0.6

2 < = =
X= (&;"5) reis radius of gyration about minor axis for flange and 1/6 of the web. b Ryy < §d (minZ(aF,)) , @ =20, ¢, =0.7
For compact section (Ly > L) (zone 3) ' For bases
Mn = Cb Mer Where: Cy, is the bending coefficient e
. » . L. ) _ o [f128040)2 20700 \2 P, < 0.67*E. * Area 2
Mc: is the critical elastic moment, detertine as follow: M, = S J( i ) + ((me)z) <M u < @c( cu 1) Area,
For Non-Compact section | 4R, <8,(0.5F,)An, ¢ =0.6
a) Lb < L, P I v tny v LI i *
an= M, ¢ Ry, < @, d(minZt(aF,)), a=2.0, ¢, =0.7
A=
My={ My—(M,—- M =M
" ( p— (Mp—M;) (A -2 )) ¢ | Composite Member:
M, - M, .
»= (Lr + (=) (M M )) | 4P, =4 AF,
b/, <L, =L, I . X
M,, shall be computed as the smaller of i - Fo =F,,1-0.3832,7) A E11
M, = [M,, ~ (M, - M,) (Zb:i,,)J Cy < M, l F, =0.648F, /4, Ay 211
e A-4 ! F, =F,+cF, () +e,f. (%) E, =E +c,E (22)
Mn = ( (M Mr) (/{1 3 ))Cb < Mp i . ym y 1% yr As 2/ eu As m s 3¢ AS )
¢, =07 -0, =048 = O 40 for encased composite columns
F
‘ Lb f
A, = -
Wﬂl
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Design of irrigation works (CIH3206) Final Exam - 2023

1. Check the hydraulic design if the maximum discharge is 6 Mm/day - high water level s (6.50). (5 markce)
2. Give the complete structural design of the bridge slab and sidewalks. (10 marks)

3. Check the soil bearing capacity under the pier for the case of maximum axial force. (5 marks)

4. Calculate the straining action of the pier and Calculate the foundation depth of the pier, K;=1 and
Dsy=8mm. (5 marks)

6. Check the stability of R.C. abutment (stem thickne#s =40cm, base thickness and length are 80cm and
4m, foundation depth is 1.5m). (10 marks)

7. Draw, into scale of 1:20, the reinforcement details of the bridge slab and the sidewalk. (5 marks)

Question No. 2 (55 Marks)

A. Give and discuss, using neat sketches, (15 marks)
1. The acting forces for steel hope and penetration length of bolts at the aquaducts desigp.
2. The culvert design considerations.

3.  Five types of the culvert flow condition.

B. For the following figures of cross sections, using scale (1:100), Draw a Half longitudinal section of (2

vents) RC Box syphon (S=H=1.10m).its thickness=0.30m_ showing all levels, dimensions and the

seepage line. (10 marks)

plom : 6.00m :
' (11.00) !
(10.00) i 2- 1 _(10.00)
H.W.L (9.00) -
/ 2:1 :
B.L(7.00) . 3
= b=4.00m 2
i :Canal
(11.00)
(10.00) =P
H.W.L (6.00)
/3 2
B.L (5.00)
b=3.00m ,
!
l Drain
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= The exam consists of 2 questions, answer all questions.
® This is a closed book exam; no external material is permitted.
®  The total value of the exam is 100 marks (5 marks over ); the value of each question is indicated.

Systematic arrangement of calculations and clear neat drawings are essential.
Make suitable assumptions where necessary.

Question 1: (50 marks) ‘
A. Distinguish between the following items: (10marks) clear neat drawings are required.

1. Super passage and syphon super passage.

2. Counterfort Walls and Buttress Wall. ‘
3. Armouring and altering countermeasurment-s.
4. Toe and heel design.

5. Sand and clay soil at the retaining wall foundation

B. _A RC siab bridge is to be constructed across the shown Lined main canal shown in Figure. The bridge

consists of two vents, each is 7 m span. The crossing road is a 10 m width, its level is (8.50) and its side

slopes are 3:2. (According to code of load 2012): (40 marks)

) ’ L 8.00m s, - - -
S - 8.50) .
© (7.50 _ X
H.W.L (6.50) ,(_%2 3:2 '
1:1
B.L (5.00) /
b=18.00m 3
i

The bridge deck width is 12 m and has 2 sidewalks of 1.5m each.

- PC pier of 1 m width is used.

- The US and DS used wing walls are RC box walls.

The soil properties at the bridge site are: ¢ =30°, Ybulk = 1.7 t/m> , Ysat = 1.9 t/m’, GWL= (6.00) and the soil
bearing capacity is 2 kg/cm?.

- For RC elements, steel (36/52) and concrete (Fcu = 250 kg/em2) are used.
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Design of irrigation works (CIH3206) Final Exam - 2023

(39.30)

1. Check the culvert hydraulic design. (Kr =0.1, a=0.003 & b = 0.03) (5 marks)

2. Give the complete structural design of the culvert only , considering enly the worst case of loading
(15 marks)

glg_ =032 Kl (‘_1_ )0.62 (Zib_ )0.46 Fmo.z @/ Dso )o,og a1
For Box Culvert

L b
K.=fx(—) , f=ax(l+—
. (4R) ax( R)

End of questions, Best Wishes,
iyl )
Bsdonly Sl culol pe
les luga / »
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E
C. A steel pipe aquaduct (3 pipes with diameter of 0.9m each) will be constructed to pass the discharge

of the branch canal across the main canal. (10 marks) The maximum passing discharge of the branch

“canal is 3 m%/sec.

6.0m

& -
<« >

Y(7.00)
¥ (6.50)
¥(6.00) 21

s V(5.00
Y (5.00) 3.2 (5.00)
G >
Branch canal 3.0m
120m
Y (7.00)

Main canal

1. If the aquaduct length is 30 m to get the most economic section find the space between the two
supports.

2. If the total aquaduct length is 80 m, the US and DS used box wings walls check the hydraulic
losses. ‘

D. A RC Box Culvert (1 vent) and its thickness (t=30cm) will be constructed to pass the discharge of the
’canal under a main Road. (20 marks)- ' i Qe . o - .

= -

-The maximum passing discharge of the canal is 10 m*/sec. - The internal span of the culvert vent equals to
its internal height which is 2.40m.

- The main road width is 10 m width, side slopes are 2:1, and its level is (39.30). - Use an equivalent live
load of 2 t/m? as the only live load.

- The US wing walls are box and DS wing walls are broken (kep= 0. 5, Kex= 0.70).

- At rack location ( ky=0.10) - For Culvert material (Cemented Surface; a= 0.003, b= 0.03)

- The soil properties at the culvert site are: @ = 30°, Ypux = 1.80 t/m° , and the soil bearing capacity is 1.60
kg/cm2

L]
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