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TANTA UNIVERSITY B. SC. EXAM JAN. 2009
FACULTY OF ENGINEERING METALLIC CONSTRUCTION
STRUCTURAL ENG. DEPT, TIME: 3 HOURS

OQUESTIONM):

A double-track open timber floor railway pony bridge has a span of 28 m divided into 6
equal panels 4.667 m each. The main girders are welded plate girders having a depth of 280
¢m and a flange width of 55 cm. The main girders are provided with vertical stiffeners
every 1.556 m together with g horizontal stiffener at 1/5 the depth from the compression
side. The bridge is provided with a lower K-system bracing and with 2 U-frame at every
Cross girder,

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

REQUIRED:

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

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.

3. State the different modes of failure of the main girder web using clear sketches,

4. Design a welded plate girder section for the main girder if: f,, = 1.26 t/em?,
Mp =280 m.t, M; = 880 mt, 1=24/24+nl, Q=40 L, QL=1401t.
Plates of thicknesses 12, 14, 22,36 & 50 mm only are available for the construction of
the main girder.

3. Design the intermediate stiffener at the connection with the cross girder (at 4.667 m
from support). You have to calculate the max. S.F. at the position of the stiffener,

0.35F, )
C, = 0_55[—-3_?_ - JQM cm tounits; g, =0.729 t/em?,
ds

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

7. Comparing a square web panel 1o a rectangular one with the same area in elevation,
what is the worst shape for buckling under pure shear stresses and why,

(Assume Any Missing Data)




QUESTION(I:

The main girders of a roadway pony bridge are parallel chord warren trusses having a span
of 48 ms divided into 8 equal panels 6.0 ms cach. The depth of main girder equals 4.5 ms.
An elevation of the main truss girder together with a cross section of the bridge are shown
n the attached sheet,

=~ Material of construction is St. 44.

— Live load according to Egvptian Code of Practice for Roadway Bridges.

— Spacing between gussct plates is constant and equals 400 mms.

REQUIRED:

1. Calculate the max, B.M. and max. S.F. acting on an intermediate cross girder, take
wearing surface = 180 keg/m®, R.C. slab 20 cm.
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Tanta University Foundations Engineering (2), C54104
Faculty of Engineering 4" year, Term Exam, Jan. 2009
Structural Engineering Department Allowable time: 3 hours
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Answer all the following guestions.

Question No. (1)

a)
b)
¢)

d)

€)

0
g)

What is the importance of site exploration?

What are the different techniques of subsurface investigation?

Describe a method to determine in site bearing capacity of sandy soils.

Discuss with clear sketches the penetration testing of the soil in the field, what are the applications
of such tests in engineering practice.

Some precautions have to be taken in site exploration in the case of problematic soils...............
Discuss with clear sketches.

How to find the free swell experimentally in the laboratory.

Mention a simple method in the field to confirm the presence of collapsing soils.

Question (2}

(a) Explain with clear sketches the different types of anchorage systems.

{b) Discuss in details the main information required to design a sheet piling retaining walls.

{¢) For the anchored sheet pile wall shown in figure (1) calculate the followings:-

L.L =20 kN/m’
"  EAAALAAARRAAALL]
13 The minimum depth of embedment, d, 1 m ‘Ir Ground Level
to provide stability. Tie@3sm +
; ; Band
2} The required section modulus 45 = 40"
Sm =20 kN/m
of the steel sheet pile. & :
¥
Clay
o A =20 kN"fmj
Data . C=10kNm
The allowable stress of steel is 2000 kg/em® Figure (1)
Question ( 3 )
{a) Using clear sketches, illustrate the different types ol caissons.

(b) Using clear sketches show the details of the cutting edges of the caissons.




(¢) A circular caisson with inner diameter of 11.0 m and reinforced concrete wall of 1.0 m thick was
constructed. Tt is required to sink the caisson o a depth ol 14,0 m to rest on gravelly soil (¥ = 20
KN/m’, ¢ = 40%). Assuming that the ground water level is located at the ground level.

Calculate the followings:-
1} The thickness of the concrete seal to prevent the water interring the caisson.

2) Check the stability of the caisson against the uplift.

-

Question (4)

(a) Using clear sketch define the artesian flow and prove a formula to determine its discharge.

(b) Using clear sketch illustrate the difference between the sectional and plan flow nets.

(¢) Discuss in details how to design a machine foundation illustrating the main points which should be

considered in the design.

{d) Using clear sketch suggest a method of dewatering for a site consist of medium sand if the required
water drop = 8.0 m
{¢) Using clear sketch, deseribe how to check the stability of an excavation boftom against piping and

heave illustrating what to do if the excavation bottom is unsafe.

() Using clear sketch explain how an engineer guarantee the safety of an adjacent old building if:
{i} The proposed foundation level is much lower than that of the existing building

(ii) The proposed foundation construction necessitales drop of water level by dewatering process

Question (5)

The section of an excavation is rectangular (20 x 60) m in plan and 7.0 m in depth. The site profile
consists of 8.0 m medium to stff silty clay overlying 3.0 m fine to medium sand on intact granite
bedrock. The initial ground water table is (-2.0 m). The nearest waterway is parallel to the long side of
the excavation and is far 250 m. The coefficient of permeability for sand layer = 0.01 m/sec and the
radius of influence of wells R = 100 m. The availablc wells are 50 cm in diameter and 9.5 m in length
with discharge capacity = 0.007 m’/sec.

(i) Design the pressure relief system ,

(ii) Fstimate the draw down of water at wells and at the cenier of site.

(iii) Determine the water height at midpoint between wells

(Question {6)

A recently graduate engincer was asked to design and check the stresses under raft foundation of
cleven floors residential building to resist the lateral loads due earthguakes and wind loads and he

was given the following data:




@ The thickness of plane concrete = 0.40 m ® The thickness of reinforced concrete = 1.20 m
® The unit weight of soil = 1700 kg/m® ® The raft dimension is 20 x 20 m
® The total load of the structure = 4500.0 t acting in the right top quarter with &,=0.2 m and e,=0.25 m

¢ The maximum lateral load due to earthquake in (x) direction = 90.0 t and the acting moment on the
raft due to it = 1000.0 tm.
® As the owner of the proposed project was hesitated to construct a basement floor or not, the
geotechnical consultant report suggested the following recoramendations:
The allowable net pressure =1.25 kg/cm® at foundation level = 2.0 m
The allowable net pressure =1.50 kg/em” at foundation level = 4.0 m
e [fthe owner let the decision of constructing basement floor or not to the engineer who was confused;
(a) Using detailed calculations of stresses under the raft for the case of vertical loads only and the case

of both vertical and lateral loads, show the owner that he has to construct the basement floor

(b) If the owner chose the foundation to be raft over piles to avold basement construction and the
engineer told him that the number of 0.5 m in diameter piles required was 100 piles to be
constructed in 10 rows and ten columns at 2.0 m spacing, delermine the maximum and the

minimum loads in the piles for the case of both vertical and lateral loads.

(c} If the engineer was worried about the ability of the piles to resist the 90 ten lateral load, advice him
how to do the check and if not safe show the engineer how to design them if the pile length and

diameter are known and the soil profile is clay.
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- Systematic amangement of caleulations and neaj drawings are essential

- Conerete characteristic strength £, = 25 N/
- Grade of reinforcing steel is 360/520 N/mm?

| —Any Missing data should be reasonably assumed. e i
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Problem Two (40%)
a- For the shown frame in Fig. 3, it is
required to carry out the following:-

® Suggest suitable cable profile and
the prestressing technique.
Check of stresses for the most
critical section of the girder at
service stage.
It the horizontal load H is
alternating its direction (right and
left direction), how would you
modify the cable profile,
Data

- Girder cross section is 300 mm x

1000 mm,

Total prestressing losses = 15%,

Initial presiressing force = 1000 kN,

B S—

H= 50 k"\T ’

wl =40 kMN/mexclusive own weight)

ITHITEAC b sty LRI

g
=T

e

Conerete characteristic strength = 50 MPa.

Link member

b. It is required to derive an expression for the hoop stresses, N, . for a reinforced concrete

dome supported on its lower edge under the action of its own wei ght. Then determine the
angle at which such stresses reverse its sign.

¢. It is required to suggest a general layout along with complete design of reinforced
concrete dome covering a square area of 32 m side length. The clear height equals to 6 m.

The ventilation and natural 13 ghting are very essential

10|
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d. For the three deformed modes of tall buildings under the effect of lateral loads shewn in
Fig.4, it is required to match the following three options with the three modes.

1- Dominant mode for
cantilever shear wall

2- Dominant mode for
framed structures
3- Dominant mode for

coupled shear wall

Explain vour selection for Fig.4

Lt & B

Ly BF L T Y

each casc,

1A} &) 1<)

Problem Three (40%)
a. Given a reinforced concrete cantilever shear wall of total height of 22 m supporting an
ultimate vertical load of 25000 kN and an ultimate horizontal top load of 2000 kN. It is
required to carry out the following considering square box scction for the shear wall of
outer side of 5 m and inner side of 4 m:-

e Draw N.F.D, S.F.Dand BM.D.

¢ Design the reinforced concrete shear wall under the given loads.

¢ Calculate the top drift of the wall.

b. It is required to allocate the center of mass and center of rigidity for the shown plan in
Fig. 2A (Problem One}. Assume the wall thickness 400 mm.

¢. It is required to discuss the different details for various types of the joint between the
wall and floor in case of elevated rectangular tank.

6.0

d. For the shown cross section of
elevated open conduit in Fig. 5 = T
supported en columns spaced every 5
m in the longitudinal direction, it is 5
required to conduct complete ultimate ;
design for the conduit showing details
of reinforcement.

Fig. 5

B e gl e
Alh eagh sl #Ya o
U\:q.i.:v el L gdam 4



S O | |
= | A . =
L M | \ i
L TN SN o) )

Tanta University Faculty of Engineering Structural Engineering Dept,
4" year Structural Eng. Final-Term Exam Construction Project Mang. (2)
Time Allowed: 3.0 hours January 22, 2009

Answer All Questions, Any missing data ma y be reasonably assumed, Max. Grades=35

Question No. 1 {11 marks)

a. Choose only the most correct answer (copy ONLY the mark in the answer sheet):
1. Critical Path Method usually specified as:

a. Deterministic technigue b. Probabilistic technique
c. Both deterministic and probabilistic d. Neither deterministic nor probabilistic
2. Project controlling can be done for:
a. Schedule b. Cost.
c. Bothaandb d. Neither a nor b
3. Periodical progress reports usually contain data regarding to:
a. Completed activities b. Underway activities
C. Future activities d. All of the above
4. S-curve is a graph showing relation between
a. Time and Schedule d. Price and Cost
¢. Time and Cost €. Noneofa, b, andc

5. Most construction projects:
a. Completed following the originat schedule and estimates
b. Suffered from delays and work changes c. Bothaand b

b. Differentiate between the following terms:
1. Normal cost and crash cost,
2. Costand Expense.
3. Cost and Price.
4, Pessimistic and optimistic durations,
3. Primary critical path and secondary critical path.

c. 1. What is the primary disadvantage of using CV and SV as control indicators? How
this limitation can be overcome.
2. Does a coniactor need to minimize contract negative cash flow. Explain your
answer. Discuss the different options available to minimize the contactor's
negative cash flow?

Question No. 2 (20 marks)
Perform the Monte Carlo Simulation calculations for two iterations (at random numbers
of 0.25 and 0.65 only) assuming uniform distribution for all activity duration. Specify

[Acﬂvit}f Code | Predecassors ] , pumi'{.m {days]
Minimum | Maximum
A - 3 5
n B 4 g |
e 2 4
D A 5 10
e B D N I
F B 7 12 . o
G B 12 20
L H F 7 10 |
] E.H 3 g
i & 5 8 N
K G,J ] 14

Fage 172



Question No. 3 (20 marks)

The as-built schedule of a smali project is given in the figure below. If as-planned
project duration is 32 weeks, site overheads amounts LE250/week, and liquidated
damages amounts LE200/week, specify delay responsibility of each party and hence
determine delay compensations for owner and contractor using But-For method.

0 1 2
12 34567 8 90_1:2:3:45___

E.
E T

a)

Question No. 4 (25 marks)

The activities involved in the construction of a small project are given in Table 1, as well

as budget of work contained in each activity.

a- Draw project cash flow (BCWS) based on a 4-week basis.

b- At the end of week 16, the project status is given in Table 2, whereas actual
cumulative cost is given in Table 3. Draw BCWP and ACWP curves. Comment on
the progress of the project.

Table 1: Project planning data

Activity | Predecessors | Duration {wks) | Overlap (wks) Budget (LE)

A 5 5,000

B A 8 12,000

C B 2 1 1,000

D B & 3,000

= A 6 4,500

F C&D 3] 2,400

G E&D 5 2,500

H i 5 2,000

K G&H & -2 with H 3,000

Table 2: Progress data Table 3; Actual cost
Activity | Actual Start | Projected Completion Week# | Cumulative Cost

A 0 3] 4 5,000
B 6 14 8 13,000
E 5 11 12 20,000
H 11 16 16 24 000
C 14 16
O 15 20

Question No. 5 (14 marks)

a. If the cost slope of an activity equals 200/day, its crashability is 5 days, and its crash
cost is 4000, calculate its normal cost?

A typical competitor has a B/C ratio of 1.15 with a standard deviation of 0.095,

Calculate the probability of beating 5 typical competitors at a markup value of 10%

using both Friedman and Gates models. Comment on the resuits.

c. Discuss the basic assumptions of PERT?

d. Develop a flow chart for Monte Carlo Simulation technigue?

Best Wishes

=

Dr. M. Ammar

Page 272



-

PR R g e ':_'-'{'.\’_{f

Tanta univ. Sanitary Eng.

2 - ; i i e
raculty of Eng. First term Exam 4" year civil Eng
Public works Eng.Dept Jan, 2009 Time: 3 hrs.

I'- For a waste walter treatment plant of 10,000 m3/d design discharge,determine the grit
chamber dimensions according to the tollowing data ;
- channel depth = 1.5 width
- horizontal flow through velocity = 0.3 m/s
- particles settling velocity = 0.02 m/s
It is also required to design a primary sedimentation tank to remove approximately
03% and 35 % of suspended solids and BOD respectively , with retention period of 2.5

hess

2 —a) Fig. (1} illustrates dimensions of a typical slow mixing unit installed to apply
tapered flocculation of average G value of 35 sec ™ and GT value of 4x10°*,
with typical Alum.dose of 40 mg / lit ( According to jar test analysis ).
If two units are used to handle 12,000 m’ /d of raw water, It 1s required to
determine - |
Unit dimensions, power req uirements, paddles configuration and rotational speed (w).
2- b} For the discharge in (a) , its required to determine :
- the rate of dosing of Alum. solution in it / min
- It Alum concentration in solution C = 10 %
- the required amount of Alum | per day.
- the required capacity of the alum. solution tank Sufficient for one day .
Hint: P =G uv W= LI39%10°N.S/m*  p=999.1 ke/m’
CD = 1.8
P=Cs A p Vit Vp=0.67m /sec x 0.75 = 0.5m/s

3-a- A City has present population p 5990 0f 33,000 capita and estimated future
population Pygzy 0f 50,000 capita . If the city present water consumption is 10,000
m’/ d determine at what veara 14,000 m* / d , design discharge water treatment
plant will reach its full capacity . Assume an arithmetic rate of population growth
and constant per capita water comsumption |
3-b- A Conventional Activated Sludge WWTP is to treat 15,000 m’/d wastewater, the
raw wastewater has BOD; of 1080mg/lit that required to be reduced to 200mg/lit.
Primary and final sedimentation tanks is 500 , 750 m* effective surface area
respectively, Analysis indicates a mean cel] residence time of 5 days maintaining
Mixed Liquor Suspended Solids of 4000PPM wil] produce the design results. The
value of Y is 0.7 and K is found 0.03d™"
You are required to determine the mass of solids, and volume, of activated sludge to
be wasted daily, the sludge recirculation ratio (Knowing that X, = 12000 mg/lit ), also
determine S.L.R for the edimentation tanks,

Hints : P, =Py Ky{t,-t,) V=QY 8, (S,-S.)/ X(1+Kd6,)

A céwc.fyjl ch/é
O Ao Ele
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- Surface loading rate > 30m*/ m*/d

- Suspended solids 120 mg/L

- Elficiency of sedimentation Tank 85 %

- Water content in sludge 96 %%

5- ¢~ [f'is previous census of the city was as follows

yvear population
1975 195,000
1985 205,000
19935 220,000
2005 240,000

Assume the population increase in future will follow the geometric method
(InP,=1InPs+ K, (1, - to)) , what would be the number and dimensions of the

required additional clari-flocculators afier 30 years . Assume the same design data
regading water consumption , retention periods , surface loading rate and working period.

6- a- Give short notes for the different types of filters according the following items :
direction of flow , filtration rate , filter media .

G- b- A rapid sand filter unit 6 x 8 m . After filtering 10,000 m®/d in a 24 hr period , the
filter is backwashed at a rate 500 m® /m?2/d for 12 min. Calculate the average rate
of filtration , the quantity and percentage of treated water used in washing.
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Tanta University
Faculty of Engineering
Srructural Enginecring Department

Time Allowed: 3 hours
. January 20, 2009
4™ year Civil Engineering

Advanced Structural Analysis

Question 1 {20%)

a) What type of triangular

clements (CST or LST) should be used for modeling the two
cantilevers shown in Figures 1(a) and 1{b)? Explain.

Figure 1{a

loads as shown in Fig. 1(c).

1

model?

bending moment in the bean.

W
b} Figure 1(c) shows a multistory concrete frame.
all beams is 0.4x1.0 m while the size of alt columns is
0.4%0.8 m. The frame is subjected to horizontal and vertical
A finite element model was
f inertia of beams and

columns (I = bt’/12). Can you rely on this model to obtain
correct results? 1f required, what wou

developed using the gross moment o

¢) Figure 1(d) shows the finite element model of a beam
comnected to a shear wall. The shear wall is modeled
using CST's while the beam iz modeled using two
one-dimensional 2-node beam clements. Sketch the
shape of the bending moment diagram in the beam
clement vou get from this maodel? Explain your
answer. 1f the hinged support is removed, sketch the

d) Which stress or strain components approach zero in
the following twa-dimensional problems:
stress problems and (i) plane strain problems.

1) planc

The size of i

id you do to correct this

Figure 1(h}

. [T

M T A

w

qg% Figure 1{c} \%

—-9-9

T R

[ I 3

-0 -0

[ Ve

f’:z', ,’, i

A P ;

T'",‘l- -8 Figure 1(d
3

el T

o-- o -9
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Cuestion 11 (10%)

The truss clement shown in Figure 2 18 prismatic and has tw
displacement function is w = €; +€3 <. Ttis required to:
« Find the constants ¢q and ¢2 in terms of g and q3.
« Deterniine the strain-displacement matrix [B].
e Determine the element stiffness matrix [K] in terms of E, A, and L.
e What is the main source of error in this element?

onodes 1 and 2.

The assumed axial

1 »

—» 2

Figure 2
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Ouestion 111 (15%)

A constant strain triangle is shown in Fig. 3. The nodal displacements at the three nodes of the

clement are known and given below. 1fis required o

1. Find the value of the displacements (ux and v) at the centroid of the clement.

3 Find the value of the displacements (u and v} at the mid-peint of the line connecting Node 1
and Node 2.

3 Determine the strains (£,, &, ;) at the centroid of the element.

4. Calculate all the stresses at the Node 1.

T ¥ Given:
= ol
3 | E=2100 t'cm”
: =
& . =10 cm
I Figure 3
6 em Nadal Displacements
l w;=00mm v, =-2.0mm
2’ — —
1 . i u:=8.0mm v;=-4.0mm
w;=2.0mm ve=0.0mm
e 9 em —] i
Question 1V (10%)
1 2 3
o A fthree-node bar element is defined as shown ¢ i ®
in Figure 4. The element is of cross-scctional 4, 7 X i
area A, Young's Modulus E, and length L. A ,
local axial coordinate, x, has its center origin = = e - ga
at the centre nodes. Use a suitable polynomial ) -
displacement function to proof that the shape Figure 4

finctions are as given below and draw clear
sketches for the shape functions.

fl'[x}"'i{'zi—” ”(T}:ﬂ—ﬁi} and r:{r}—iq'\ge'—l).
Gl Lo I BT B

L

s If w=2.0mm,u;=25mm and u; = 4.0 mm, find the strain of a point located
af x=0.73L
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Ouestion V {20%)

Figure 3 shows a bar element A § = & L]
subjected to an axial umform N e e R
distributed loads with inlensily b b t/m

t'm. Assuming that EA s a by ~ pa—»l
constant, it is required to: Figure 5 0.75L 0.25L

o Prove that the cxact value of the horizontal displacement at a point located at x=(0.751

2
(Point C) is 1, = 1561
32EA

and that the stress o, = bL/A4A.

¢ Using the finite element method, find the horizontal displacement and stress at Poimnl
C and compute the amount of error in each of the following cases 1l
a) The beam is modeled using a single 2-node umform bar ¢lement.
b) The beam is modeled using two 2-node uniform bar element of equal length
¢) A single 3-node uniform bar element.{ Hint: the equivalent nodal forces are 2bL/3
at center and bL/G at ends)

Question VI (25%)

Consider the two-dimensional 2-element systern shown in
Fig. 4 Element 1 is a constani-strain triangle while
elements 2 is a frame elemenl. The structure is
completely fixed at nodes A and €. The stiffness matrix
of Elements 1 is given below.
1. Assemble the global system stiffness matnx, K
considering all possible degrees of freedom.

2. Solve for the displacement matrix, g.

3. Compute the stress matrix, ¢, for the CST Element.

4. Draw the normal force, shearing force and bending ” .
moment diagrams for Element 2. Connectivily Tﬂbl@ .

3. Without calculations, draw the normal force, shearing Element 3 Ik
fofce and bending moment in Element 2 il the 1 C B A
thickness of the CST approaches zero. 2 A
[ 75 0 0 =75 =75 75 For Frame Clement
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