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TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF STRUCTURAL ENGINEERING
FINAL EXAMINATION (4" YEAR) STUDENTS OF STRUCTURAL ENGINEERING
COURSE TITLE: Reinforced Concrete Design Il-a : COURSE CODE: CSE 4237
DATE: Jan. 13, 2016 [TERM: FIRST | TOTAL ASSESSMENT MARKS: 85 | TIME ALLOWED; 4 HOURS
Notes:

¢ Systematic arrangement of calculations and neat sketches are essential
All drawings should be presented in the Drawing Sheet
Any missing data should be reasonably assumed
Concrete characteristic strength - f,, = 30 N/mm?,
Grade of reinforcing steel is 400/600 N/mm?

PROBLEM # 1 (20%)

lake ab A Aid 3 e 88 Glaayl

a) Fig. (1) illustrates two of the structurally ' well-known concrete buildings in the
Middle East. Fig. 1.a is a typical example of prestressed floor structure while F ig.
L.b depicts another example of tall building intersecting with a shorter building.
As a structural engineer, give your judgment of the structural system and the main
aspects of structural design. (6%)

a. Ministry of Interior, Riyadh b. Burj Damen, Dubai

Fig. (1) -

b) Two of the structural systems that can be used in bridge construction are Cable
Stayed and Suspension bridges. Compare between these systems regarding: (6%)
- Bridge longitudinal section
- Mechanism of load transfer
- The developed internal forces in the bridge deck

¢) Explain using approximate method of analysis the [ ]
design steps of different elements for the box
girder section shown in Fig. (2). Discuss, using
clear sketches, different methods used for bridge
construction. (8%)

Fig. 2)
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PROBLEM #2: ( 20%)

a) Suggest a suitable cable proﬁle for the
presstressed concrete rectangular beam
shown in Fig. (3) subjected to the given
loads in cases of pre-tension and post-
tension. Given that: P=450 kN and. w=40 - .-
kN/m (3%)

b) Evaluate the selection of the structural
system for the 20 story administrative.
building whose structural plan is shown in "~~~
Fig. (4) in terms of (i) structural
simplicity, (ii) uniformity and symmetry,
(iii) bidirectional resistance and stiffness,
(iv) torsional resistance and stiffness, (v)
diaphragmatic action at story level, and
(vi) adequate -foundation. Given that flat
slab floors are used with spacing between
columns of 6.0 m in both directions. The
“foundation is raft over piles. (4%)

¢) Shown in Fig. (5) is sectional elevation of
two spherical RC domes. It is required to o '
carry out the following: (6%) \<f§/ BB

i. Sketch the main internal force diagrams for Dome | Dome 11
both domes that resulting from loadmg the - . . Fig. (5)
domes with iive load only. : ; _
ii. Name the theory that can be: used to conduct the structural analysis for the
shown domes and explam its basic assumptions and filed of application.

d) For the following statements, it is required to state which one is wrong and Wthh
one is right, then correct the wrong one: (4%) -
i. Diaphragms of the folded plates roofs are assumed to be perfectly rigid in their
own planes, but completelygﬂexxble out of their planes. -
ii. Deformations of the cross—éectlon for short cylmdrlcal shell are more than those
of the long cylindrical shell.
iii. Beam theory provides reasog’nable results for the case of trapezondal—shaped folded
plates.
iv. The developed transversal bending moments for both beamless single barrel and

beamed smgle barrel for long cylindrical shell are the same.

. d) For the following cross-sections of folded plates panels shown in Fig. (6), it is
- required to identify the locatlons of no ridge shear forces. (3%) :

(a by ©
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PROBLEM # 3 (65%)

Fig. (7) shows an architectural layout of a touristic
compound to be built in Tanta City which is composed
of four buildings. It is requlred to carry out the

following:
N\, Building(a) //
Fig. (D)
Building | Function | Dimension ,‘;;F;l’:t
iyt 16.0m
a | Esblon | Comng | 10.0m
inm eter
B Sporing | 13.0x600m | 7.0m
C Restaurant ,21 '9?;:‘42’9 T.0m
16 story 42m -
D Hotel bt ding story

a) For the sectional elevation of building (A)
shown in Fig. (7-a), the supporting columns
are allowed only on the outer perimeter,

(15%)

i. Conduct a complete desngn and details, pf '

reinforcement for the upper half sphere.

ii. Conduct completc design and details of o

reinforcement for ring beam B1.

iii. Draw the internal force diagrams for "fhe
RC cones (both parts BA & BC) and then,

Building (B)

without any calculations, draw to a convenient scale its detaxls of remforcement

iv. Sketch both load and internal force diagrams for ring beam B2.

b) For the sectional elevation of building (B)
shown in Fig. (7.b) for an intermediate RC
beamed cylindrical shell barrel
columns are only allowed also on the outer
perimeter of the plan layout, (10%)

i. Calculate the main tension reinforcement.
ii, Check of buckling -for the critical section.

iii.Check of shear for the critical section.
iv.Draw to convenient scale plan and sectional elevatlon showmg all ‘concrete

dimensions and details of reinforcement.

P.T.O.
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- . ¢) For the sectlonal elevatxon of building (C)
shown in Fig. (7.¢) for an intermediate RC -
panel of folded plates roof covering where

.. columns are only allowed on the outer &
“._perimeter of the plan layout, (10%) ‘
"‘ iDesign the given panel for the slab action.
ii.Calculate the ridge loads for all fold lines. ’
iii. Calculate the compat1b111ty edge shear and then calculate and dmw the nor;mal TG Shiwy b
stress distribution on the given panel. \ FENRRT
ivDraw to. convenient scale sectional elevation showmg the detalls of U
remforcement of the folded plates. : IR

1500

dy As‘ an 'alternativef“:for building (C), pre- '
- tension prestressed concrete beams are
~ " iarranged beside each other. Tendon of SRR
constant eccentrlclty and 100m cover is . 625mm "ol
used with the T-section shown in Fig. (7.d). E
For the critical sections, Check stresses at-
. ,transfer and_working ...stages. for full
. prestressing, with initial prestress of 800 kN
_“'and.10% losses. The superimposed dead A=
load (without own weight) is 8.0 kN/m and o
. the live load .is 2.0, KN/m for each beam =~ .
Also, esttmate the kems of the"*';‘
. section. (15%) PR S

f}lje) For bu1ldmg (D) wnth RC skeletal frames wnth adequat

) s of 200mm thickness: The; ‘equivalent:load.¢ CE

kN/m ‘The foundation, is’ raft of 2.0m.tot S (Remforced and plamiw‘. SR

concretes) The foundation level i (-3.0) mon very har 'clamy"stratum of 18 Om I TS B

depth followed ‘by continuous coarse sand layers, (15%) - 'z

~ooyi Considering an external wmd pressure factor C; of 0. 8 vertlcally upward v

' determine the safety of the rbof cover against uplift due to wind effect. Given that .

» the roof cover is colored ﬂe;;\-apolymer plate of total weight of 80kN and-the basxcf.,

~wind ‘pressure force is 90kNarSuggest solutions (if required).” * * 7 LRCRERSE

il.Estimate the total design selsmxc base shear and overtummg moment usmg the‘-: b
simplified modal response spectrum model. : S I

o8 53 el Gl e . With Best Wishes,

Prof. Dr. Salah EI-Din Taher,
Prof. Dr. Mohamed Hussein
Dr. Hamdy Mohi Afefy



Department: Structural Engineering : Faculty of
Total Marks: 85 Marks , * Engineering
Course Title: Design of Steel Bridges (a) Course Code: CSE4138 Year: 4™

Date: Jan 2016 (First term) Allowed time: 4 hrs No. of Pages: (2)

Remarks: Answer the following questions and assume any missing data

Steel section tables and Egyptian Code of Practice are allowed

Il A double-track, open timber floor, railway, plate girder deck bridge has a span of 30 m divided into
|5 equal panels 6.0 m each. The main girders which are welded plate girders are provided with
5 vertlcai stiffeners every 1.5 m together with a horizontal stiffener at 1/5 the depth from the
i compressmn side.

i It Material of construction is St. 44 with yield stress Fy = 2.8 t/cm? and Live Load is Train Type “D”.

i | Plates of thickness 8, 12, 24 and 32 mm only are available for the construction of the bridge.

Max1mum width of compression flange = 50 cm.

esemermosy

REQUERED:

1. Draw with a suitable scale the general layout of the bridge including the required systems of
] bracing (elevation, plans, side view, ... etc.). (10%)

2. Calculate the max. B.M. and max. S.F. acting on an intermediate stringer due to dead load, live
load and impact, then design a suitable section for it. (10%)

3. Using the influence line, calculate the Max. B.M. at mid-span of Main Girder due to Live Load
plus Impact only. (10%)
f 4. Design a weided plate glrder section for the main girder if: Mp = 280 m.t, Mp++1 = 1400 m.t,

Qo =230 1, fy = 1.26 t/om?. Check the stresses by the moment of inertia method. (10%)

| 5. Check the web plate for buckling under pure bending stresses in the critical sub-panel only at
mid-span. (For upper sub-panel k = 5.00 and for lower sub-panel k = 42.6). (16%)

{ 6. Design a suitable section for an intermediate stiffener. (10%)

7. Ttis required to make curtailment for the flange plate at 1/5 of the span. Find the dimensions of
the reduced flange plate which resists the reduced B.M. therein. (1§%)

{ 8. Consider 3 panels of equal area but with aspect ratios 0.4, 1.0 and 2.5; determine which one is
: the worst shape for buckling under pure shear stresses. (18%)

9. Design a bolted field splice for the main girder at 8.25 m from support. Consider the actual S.F.
at position of splice to be 150 t.
Draw elevation, plan and side view for the splice to scale 1:10.
Use M24 Bolts of Grade 10.9 (P, =5.55 t per one friction surface). (10%)

10. Design the roller bearing of the bridge if the reaction is equal to 230 t. Draw an elevation and a
cross-section of the roller bearing usmg a suitable scale. The allowable bending stress for the |
plates used in the bearing is 1.8 t/em?. (16%)

| P.T.0. Page: 1/2
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13.5m
5X60=30m

Elev. of Main Girder

25¢
20t 20t 20t 20t 125t 1251

Lol | -

L.5m 1.8 m i.8m 1.8m 30m 20m 2.0m 1.75m 175m i.5m

Train Type "D" (Axle Loads)

Course Examination Committee

Prof. Mohamed Dabaon
Assoc. Prof. Mahmoud El-Boghdadi

Course Coerdinator: Assoc. Prof. Mahmoud El-Boghdadi




Tanta Depattmént: structurs] Eng. Dept. Faculty of
University - , . Total Marks: 85 Marks o i Engineering
Course Tifle: Construction Project Management (2)
Course Title: Construction Project Management (2) Course Code: CSE4139 Year: 4%
Date: Jan 18% 2016 (First term) Allowed time: 3 hrs No. of Pages: (3)

Problem Number (1) (30 Marks)

A- The activities involved in the construction of a small building are given in the table below.
The price of each activity is also given. The markup is 20% of tender value and retention
is §%. Measurement is made monthly with an income delay of one month. Make
necessary calculations and prepare graphs of CUMULATIVE EXPENSE AND INCOME.

[15 marks]
No. Activity Predecessors | Dur. {month) Overlap Price (value)
10 |Excavation - 2 - 9,000
20 |Concrete bases 10 3 1 12,000
30 |Erect frames 20 2 1 24,000
40 |Concrete floor slab 20 - 1 1 15,000
50 |Fix cladding 20 2 1 8,000
80 |Install plant 30,40, 50 1 - 22,000
' Tender Value =| 90,000

B- [1] Find the probability that the project will finish within 27.5 weeks. [2] Find project .
duration corresponding to a probability of 70%. [3] Find probability of completing activity
"L"in 25 weeks. [15 marks]

Problem Number (2) ' {30 Marks)

A- Consider the following roadway data with earth quaniities. If two borrow pits and one
disposal site can be used, formulate a linear programming mode! for the problem. Unit
costs are given in table below. Consider the following data: [8 marks]

» Borrow pit (A) can deliver up to 999 m® only.
= Borrow pit (B) should deliver 555 m® or more.
» Disposal site can accept up to 777 m®.

Section # 1 2 3 4 5 6
Type Cut | Fill | Cut | Cut | Fill | Fill

' Quantity (m®) 450 | 600 | 240 | 360 | 450 | 500




Department: structural Edg. Dept. 4y, Faculiy of
) . _ Total Marks: 85 Marks o VZ&%1¢ Engineering
Coyrse Title: Conistraction Preject Management (2) G

“Tanta
University

UNIT COST MATRIX
Fill Section Disposal
Cut Section 2 5 6 Site

1 20 | 25 | 30 10
3 23 | 24 | 28 12
4 22 | 30 | 28 20

Borrow Pit (&) | 21 | 22 | 24 —
Borrow Pit (B) | 23 | 25 | 27

B- The planning data for a construction project are given in table below. The indirect cost
LE200/week. Compress the project duration to 71 weeks (with clear steps listed in a

table). Draw indirect, directétotal cost curves. {15 marks]

- Normal Crashability | Cost Slope

Activity | Pred. I o wks) | Cost ()| (wks) (LE/wk)
A - 10 2000 — -
B A 20 2000 - —
C A 40 18000 — e
D A 28 5000 8 100
E B 8 1500 - e
F c 10 1000 4 80
G E 30 30000 20 300
H F.G 20 28000 12 200
| D 24 10000 e s
J F,1 10 2000 4 80
K H, J - 8 5200 1 120

C- Formuiate a linear programming model for the following TCT problem to search for

optimum project duration. The indirect cost LE200/week. [7 marks]
- Duration | Crashability | Cost Slope
Activity | Pred. (wks) (wks) (LEAVK)
A -— 10 - e
B A 20 — ——
[o: A 40 5 200
D B 28 8 100
E Cc 8 e —
G E,D 30 20 300

Page 2/



0, o
End to end of runway (m) | Grade (%) | Determine the actual length of runway to be
0 to 300 1.0 rovided. Apply corrections for elevation and
300 to 900 02 | P - APPY '
900 to 1500 0.5 temperature as per ICAO and for gradient as
1500 to 1800 +1.0 per FAA specifications.
1800 to 2100 -0.3
Handouts
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Tanta Uﬁiversity First Term Exam 4% Year Structural Engineering
Faculty of Engineering January 2016 Elective Course (3)
Public Works Engineering Dept. Time: 3 hrs.  Sanitary Engineering- Code: CPW4113

Please answer the following guestions with neat sketces if it is possible and assume
any missing data- Maximum marks :85 No. of pages: 3 Date: 23 January 2016

Ouestion (1) (16 Marks)
1.a) Define the following abbreviations: WHO - EPA - HCWW — NOPWASD.

{4 Marks)

1-b) The water source has water level of 45 .0 m, and bed level of 41.0 m. The distance between
waier source and the served community is 4.0 km, and the delivery pipe carries dischargs of 0.5

n*/s to the rapid mixing tank at water level of 15.0 m. It is required to:

~  Determine diameter of the delivery pipe (v > 1.5 m/s)

- Design the pumping unit if it is required (f= 0.02) , (6 Marks)
1B, v

7511, 2gD

Hintse

Question (2) (13 Marks)

2-a) Write about inline mixing for coagulation, explalmng its importance in reducing operating
costs of water treatment. ) (2 Marks)

2-b) State the advantages and disadvantages of hydraylic flocculation comparing with
mechanical powered ﬂoccxﬂatton (2 Marks)

2-¢) The discharge influent to the sketched flocculator is 10000 m®/d of water. The slow mixing
is operated with rotational speed of 2 rpm and retention time of 30 minutes. The water density
(pw) i5 999.3 kg/m® and the dynamic viscosity is (u) =1 02"‘10"3 Kg/ sec/m. It is required to:

o Complete the missing dimensions of the flocculator =

e Determine the average power dissipated into water

¢ Determine the governing value of velocity gradient in the flocculator {9 Marks)

Hints: P (watt) = pVG?= 0.5Cy * py * A, v,°
Page (1/3)




Question (3) (18 Marks) : , A
3-a) Explain with simplified sketches the different zones in the sedimentation tanks. (2 Marks)

3-b) What are ihe functions of under drainage system and wash water gutter i rapid sand
filters? ) o : (2 Marks)

3-c) A water treatment plant treats 42000 m/d of water. The seitling basins with 4 m side water
depth opetate with surface loading rate of 28.8 m*/m?/d. Determine number ard dimensions of
rectangular settling basins (L= 4B). Check the retention time, horizontal velocity, and the over
flow weir. It is also required to estimate the net water production from the treatment plant if the
suspended solids (S.8) = 500 mg/L, removal efficiency = 90%, water content = 97%, and studge
density (y5).= 1.03 t/m°. , (8 Marks)

3-d) A rapid sand filter with size of 6m x 8m after filtering 10000 m*/d of water in 24 hrs. The

filter is backwashed with rate of 500 m*/m%d for 12 minutes. Calculate the rate of filtration, the
quantity and percentage of treated water used in washing, (6 Marks)

_ SS*E*Q

1(1-WO)

Question (4) (18 Marks)

4-a) Write about the different disinfectants used in water treatment. (2 Marks)

Hints: Vg,

A-b) Mention the different purposes of the ground storage.. (2 Marks)

4-c) What is the méaning of water hammer? Explain the function of elevated storage to reduce
ts effect in water distribution network. (2 Miarks)

t-d) The future population for a corumunity is expected to be 120,000 capita and the water
-onsumption per capita is 240 L/c/d. Design the elevated storage tanks if the working time of
righ lift pumps is 24 hrs/day. -

The characteristics consumption data during the day are given as the following: (12 Marks)

TIME INTERVAL CONSUMPTION (L/2h).
1I2MN-2AM 2.4 '
2-4 v 36
4-6 B 8.0
6-8 160
§-10 36.0
10AM-12N _ 44
12N-2P.M , 36.0
2.4 ' 32.0
4.6 32.0
6-8 , _ __leo
8-10 §.0
10P.M-12 MN _ 56

Page (2/3)




Question (5) (14 Marks)

5-a) Discuss the importance of wastewater treatment, Draw a simplified flow diagram for the
consecutive stages of the treatment. - {2 Marks)

5-b) Explain and outline the relationship between food utilization and bacterial growth in
biological treatment of wastewater. (2 Marks)

$5-¢) A Grit removal chamber has a flow through velocity of 0.33m/s and settling velocity of
0.02 m/s. Determine the grit chamber dimerisions to receive 15000 m’/d of wastewater, knowing
that the water depth equal to 1.50 of the grit chamber width (d=1.5w). (4 Marks)

3-d) A wastewater treatment plant with discharge of 20000 m*/d. The surface over flow rate is
30 m/d and retention time of 2 hrs. Determine the number and dimensions of the primary
settling basins if it is:

i~ Circular

ii- Rectangular (L=4B) (6 Marks)

Question (6) (16 Marks)

6-a) Explain with sketch the different operational stages of sequencing batch reactor ‘(SBR)
system for wastewater treatment. (2 Marks)

6-b) Write about anaerobic digestion of sewage sludge, explaining its importance in reducing
capital and operating costs of wastewater treatment, (2 Marks)

6-c) Prove that the recycle sludge flow rate in the activated sludge systems can be calculated
QX -Q,X,
X, ~-X

6-d) An activated shudge system is to be used for secondary treatment of 20,000 m%d of
municipal wastewater. BODs in raw wastewater is 300 mg/L, and it is desired to have not more
than 30 mg/L of soluble BODjs in the effluent. Oxidation ditches system is to be used, and pilot
plant analyses has established the following kinetic values; yield coefficient (y) =0.5,
endogenous decay rate (Kq) =0.05 d”', the mean cell residence time (6;) is 20 days, assuming a
MLSS concentration of 3000 mg/L. and under flow concentration of 10,000 mg/L, from the
secondary clarifier, it is required to determine:

from the following equation: Q, = (2 Marks)

- Volume of the reactor

- Volume of solids that to be wasted daily

- Mass of solids that to be wasted dally

- Sludge recycle ratio

- Aeration period (10 Marks)
QYe. (8, -S,) WX '

i . V = e———————— 9 =
Hints; X(l-&-kdec) s Y

- Page (3/3)
Good luck and best regards,

Dr/ Mohamed Ayoub




W% Faculty of
Engineering

Structural Engineering Depariment
Total Marks: 75 Points

Course Title: Design of Foundations (2) Course Code: CSE4140 Year: 4"
Date: 27/1/ 2016 (First term) , Allowed time: 3 hrs (Term Exam) No. of Pages: (4)

Answer all the following questions.

Problem number (1) (10 points)
(a) Explain why dewatering leads to cracks and sometimes failure in adjacent old buildings

illustrating how té avoid this failure. . (2.0 points)
(b) State the procedures to measure the shear modulus in the site of layered soil (2.0 points)
{c) Discuss the procedures of design and construction of a method to insure the saféty of

an old building if the adjacent excavation in clay is deeper than the existing foundation

with ground water located very close to ground level (2.0 points)
(d) Discuss the electro-osmiss method illustrating the object of this method - (2.6 points)

(e) State how to determine the actual stresses under un-symmetrical raft of a building

due to vertical and lateral loads (2.0 points)

Problem number (2) (12 points)

(a) The section of an excavated cut is (500 x 6 m) in plan and 4.00 m in depth. The cut, which is
adjacent to an old building, is braced using 8.0 m in depth sheet piles wall. The soil profile consists
of a layer of medium dense sand (ys = 1.7 t/m’, K = 0.005 m/sec) with a depth of 10 m overlying
impervious layer. The ground water level is (-1.00 m).

Using clear Sketch draw the flow net and:

(i) Check the stability of the excavation bottom against heaving. (4 points)
(ii) Check the stability of the excavation botiom against piping. (4 points)
(iii) If the rate of water flow inside the excavation is high, discuss in d_etails showing

the method of design to overcome this problem. (4 points)

(b} The basement of building requires 60 x 60 m excavatix‘ig 5.0 m deep in a bed of clay 9.0 m, which
overlies a 10.0 m bed of sand with an impervious layer below. The initial ground water table is (-
0.50 m) and the coefficient of permeability for sand layer = 0.0048 m/sec. Eight Fully penetrating
deep wells were placed around the site 1.0 m apart from the excavation and 31.0 m spacing center
to center. The radius of deep well and influence well system are 20 cm and 800 m respectively.

You are required to determine the capacity of submersible pump in m*/hour. {4 points)

Page: 1/4




1z number (3) {16 points)

einforced concrete building consists of ground and nine typical floors was constructed on raft

r 0.5 m in diameter piles as shown in the figure. The following data are given:

e plane concrete thickness =0.30m @ The reinforced concrete thickness = 1. 00 m

¢ unit weight of soil = 1.70 t/m® ® The allowable load of pile = 60 ton

e load of one floor = 150 t acting in the right bottom quarter with e,=0.15 m and ey=0.25m
e live load of ground floor = 300 kg/m>.

e acting moment on the raft due to considering the lateral loads in Y direction = 300 tm.

e acting moment on the raft due to considering the lateral loads in X direction = 200 tm.

Determine the load in the black pile. ' (6 points)

If the building was constructed on 14.5 x 10 m shallow raft with the long side in X
direction and the foundation level = 2.0 m with the allowable net stress =1.30
kg/em®. Considering the same thickness of plain and reinforced concrete rafts,

check the stresses under the raft for vertical loads only. (5 points)

If a basement floor was constructed under the building on 14.5 x 10 m shallow raft
with the long side in X direction and the foundation level = 4.0 m with the allowable
net stress =1.60 kg/cm?. Considering the same thickness of plain and reinforced
concrete rafts, determine the maximum number of additional floor can be constructed

on the basement and the ground floor (5 points)

. t

i 107125 =12.5m

--OoOOoéOOQOO ------ ----------
~[—-OOOOOQ--~OOOOQ ------- -
FO-000-0-0-0000- O
= OO0 O- O O O-0-0-0-0- O~
FO-0-0-0-0-O-O-0-0-O-Orf -
-*oooo@oooooo -----
HO00°0-0070-0-0-0 -

I
v
) V
. 1
i

iii-;$;;‘,
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. number (6) (11 points)

Show with clear sketches the different types of braced cuts

- For the ring braced excavation shown in the following figure it is require to

design the whole structural elements.

{3 points)

{8 points)

DIAMETER OF RINE.=_1.0.00 M LIVE Lopap = 2.00 /M2
O In e
n i
RING BEAM d !
E 3
RING BEAM !
i MEDIUM GLAY
u
k " |
l N M OUNIT WEIGHT = 1.80 /M3
UNCONFINED STRENGTHT =
" = 1.00 kG/cmz
RING BEAM
1y
N
N
. 8 STIFF GLAY
-{ pdf | G i
RING BEAM d UNIT WEIGHT = 2.00 /M3
E ' LINCONFINED STRENGTHT =
T " "BED OF EXCAVATION * 1.8B0 k&/omz
J WOODDEN LAGGING PILE @ 1.20 M
b} ! u_. ’ ‘
\ .
\r‘
=]
21 g
2zKD 1
ons: Q= —2>~ (H-h) and H-h= —*¥ QIn (R/r)
In (R/ry, ) 2K D
‘ 7K 2 2 1
Qw = ———(H~hH and H?—h?= ——* ¥ Q;In (R/r)
InR/r, TK
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irse Examination Committee
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Problem number (4) (15 points)

é) What are the advantages of using steel sheet piling retaining walls?

b) Using clear sketches state how to estimate the tie length in different soil types

¢) For the shown cantilever sheet piles find out the followings :-

1) The safe penetration depth of the sheet pile, D, ? -

2)The required section modulus?

If the allowable stress of used steel is 2000 kg/cm®

- {2 points)
(2 points)

(8 Points)
(3 points)
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Problem: number (5) (11 points)

(a) During sinking a reinforced concrete caisson in sandy soil, a clearly tilt is observed in

one side state using clear sketches the methods of reducing or eliminating this tilt.

(2 peints)

(b) A square section caisson is sunk in a soil ground up to 13.00 m if the inner dimensions

are 9.00x9.00 m and the wall thickness is 1.25 m, the soil profile is presented in the

following table
Soil type Unit weight , kn/m’ | Soil strength
from 0.00 upto 3.00 m Fill 17.00 Zero
From 3.00 up t0 9.00 m Medium clay |[-18.00 qu = 80 kN/m?
From 9.00 up to 20.00 m Dense sand 17.00 PB=35°
Ground water table At distance 2.00 m below existing ground elevation

Find out the followings:-

1- The safe thickness of the bottom plain concrete seal?

2~ The factor of safety against uplift condition?

consider:

a=0.051 and B = 0.048

{6 points}
{3 points)
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