Alexandria Untversity
Advanced Engineering Materials Faculty of Engineering
3 year civil Engineering Students Structural Engineering Depart.

Time Allowed: 3 hrs Final term Exam, January 2015
QU3 ¢Sal LS an b oY) prada g g Jaih Jlgud) J38 Lo Lol sla

QOuestion No. 3 (21 Marks)

a)

b)

€)
f)

Explain the difference between the stresses in short fibers with length greater than critical length and stress in short
random round fibers, which pull out, rather than break based on your knowledge in class. (3 Marks)
Define the critical volume fraction, calculate and compare between the critical volume fraction for
fiber reinforced slab of 600 mm in depth (D) for the different cases: 1- Aligned continuous fiber, 2-2-D
random short fiber with 0.4 mm diameter x 80 mm long & 3-Short random fibers with 0.5 mm diameter
x 50 mm long (3-D orientation). Assuming that the average sliding friction bond strength (1) = 4.5
MN/m?, fiber tensile strength (os) = 1620 MN/m?, E, =20.0 GN/m?, Ef = 210.0 GN/m* and matrix
cracking stress (Gp,) = 4.60 MN/m’. Also determine the change in modulus of elasticity of concrete
before cracking in the previous cases, if the efficiency factor for orientation before cracking in case 2 and
case 3 is 0.4 and 0.18, respectively. (6 Marks)
Explain the influence of the specimen size, methods of deflection measurement and load control on the
flexural toughness of fiber reinforced concrete beam. (3 Marks)
Calculate the ultimate bending moment for concrete beam reinforced with 5.00 % steel fiber, four steel
bars (16.0 mm diameter) in the tension side, if bond efficiency factor = 1.20, yield strength of steel = 360
MN/m?, modulus of elasticity = 200.0 GN/m®, compressive strength = 40.0 MN/m?, cross section of
beam = 300 mm width & 700 depth and the fibers to be used are 0.5 mm (diameter) x 55.0 mm (length).

(SMarks)
Discuss the effect of both short fibers and matrix composition on the following: a) fresh concrete b)

concrete compressive strength  ¢) interaction between fiber and matrix  d) durability (4 Marks)
State the precaution of pumped fiber reinforced concrete. (1Marks)

Question No. 4 (20 Marks)

a)

b)

d)

A cracked highway pavement slab with 400 mm is reinforced with 2.0 percent of aligned short steel
fibers. The fibers to be used are 0.45 mm (diameter) x 60.0 mm (length) with an average sliding friction
bond stress (t ) of 6.0 MN/mZ, Gmy = 4.5 MN/m? and ultimate tensile strength (o5, ) of 1800.0 MN/m?.
Find the pre-cracking tensile strength (c¢) and post cracking tensile strength (o.,) in this case. If the time
that causes fracture in short fiber rather than pull out is 20 years, calculate the allowable percentage
reduction per year (Lsin Le: ¢ samal (ayiddlt 43 in fiber cross-sectional area by corrosion (assuming that
the bond strength is almost constant). (5Marks)
Explain the effects of use of short fiber on the shrinkage and creep of concrete and also state the factors
that affect them. (3Marks)
“Higher aspect ratio of fibers helps to form a mat or balling of fibers during the mix”, is this true?
Discuss this statement showing the factors affecting the balling phenomena. 2Marks

Calculate the minimum crack spacing (x,). crack width (w), ultimate tensile strength (c.,) and
draw the stress strain relation at the completion of multiple cracking for reinforced concrete slab with
5.0 % percent by volume of short aligned glass fibers of diameter 0.50 mm and length 90 mm. Assume
the number of effective short fibers able to transfer their full share of the load equals to 0.60 the number
of the continuous aligned fibers (N). Also E; = 75.0 GN/m?, E,, = 20.0 GN/m?, 1 = 6.0 MN/m?, &g, =
1620.0 MN/mz, Omu = 5.0 MN/m? and fiber additional stress (Aot ) = (Om*Vm)/(0.60*Vy). If the short
random fiber in 3-D orientation (V= 5.0 %) will be used in reinforced concrete slab, find the minimum
crack spacing, crack width and ultimate tensile strength. Assume, the number of effective short fiber
in this case is the same for aligned short fiber and the orientation efficiency factor = 0.40 and Aoy in this
case = (Omy*Vm)/(0.4*0.60*Vy). Comment on your results. (7 Marks)
Summarize the shotcrete fiber reinforced concrete through- methods- applications — additives and type of

used aggregate. (3Marks)
With aur best wishes Frof, Hafez Eloayed Eljamary & Frof, Astraf Fagab Mobhamed
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Question No. 1

a) Differentiate between the following items:
_ Stress concentration factor and stress intensity factor
- Composite materials, alloys, and composite sections.
_  Glass transition temperature and melting temperature of polymers.
- TParallel and serial models for calculating the elastic modulus of composites

b) Explain in detail the importance of applying the small scale yielding condition when using
linear elastic fracture mechanics. State the condition and show with neat sketches how it is
applied. What is implied if SSY does not apply?

¢) The following configuration shows long steel plate subjected to a BRERR BEE
uniform remote tensile stress 6*. The plate has a hole of 16 mm V\

radius and a crack of 8 mm length as shown. If the fracture ) /\@‘& '\
toughness of the plate material is 52 MPCI\/;; and its yield stress /" / /;f\g \
is 1200 MPa, what would be remote tensile stress o~ at failure? ( ‘\\ ’ />_ \’
d) "Concrete is a two-phase particulate composite". Is this \ " 80 mm /
statement true? Explain and support your answer. How can you \\ (
explain the difference between failure surface of concrete made out of \\ \
crushed pink limestone and that made out of gravel using neat sketches * * * | ‘ ! ! I !

¢) "High strength concrete is much better than normal strength
concrete in all aspects". Is this statement true? Draw the stress-strain
curve for concrete with different grades and show the main differences.
f) "Size Effect is one of the most important aspects in concrete
behavior" In view of what was explained in class, explain this
statement and show how the concrete size effect is reflected in the
design code.

Question No. 2

a) Explain the advantages and disadvantages of using polymer adhesives. What are the basic
precautions for achieving the best results for this type of adhesives

b) Explain the main two principles used in polymer modified concrete. Explain with neat
sketches how each of these principle works. Show how the understanding of these two
principles helps in dealing with such materials in practice

¢) How can you explain, based on scientific facts, that the elastic modulus of polymer
impregnated concrete increases significantly after the impregnation process, while the elastic
modulus of polymer modified concrete is not affected by the addition of polymers.

d) It is required to strengthen a reinforced concrete section of dimensions25X70 cm having
tension bottom reinforcement of 6 @ 16 (consider d=65 cm), given that f,=250 kg/cm?® and steel
360/520 (E=2000 t/cm?) , using carbon fiber reinforced polymer (CFRP) with dimensions20x0.2
cm and an elastic modulus of 1350 /cm®. The ultimate strength of the CFRP is 20000 kg/cm?,
and its behavior is brittle. Compare the ultimate moment capacity of the section before and after
strengthening A AEQPE

Examiners: Prof. Hafez Elsayed Elyamany and P. Ashraf Ragab Mohamed
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USEFUL DATA

op = 0.208 AR
P = Ssproste

_(P—025)?
T p+08S
tc = 0.115 [°77 /50385

. 1000 — 10CN
- CN

R, = Chvk

Q:

In (Rg/7)

X—Uu
al

F(x) =exp [—exp (—

=x—0.5772

Page 3 of 3

Tk (H?%-h?)

With cur best wishes
Dr. Osama Ragab
Dr. Mohamed R. Soliman



Alexandria University 3" year Civil Engineering
Applied Hydrology
January 2015

Allowed Time: 3 hours

Faculty of Engineering
Department of Irrigation

Engineering & Hydraulics

FINAL EXAM
APPLIED HYDROLOGY

Assume any reasonable data according to the given lectures

QUESTION NO. (1)

1- What is the calibration process? and Mention the calibration problems.
LelSlie 815 8 el o L
2- Explain briefly the calibration procedures for the hydrological models?
An gl gnell Zaladll 45 el slall JUadl - 4
3- What are effects of variation the following parameters on volume ration and peak ratio in
WinTR-20 Hydrology Model:
Volume ration and peak ratio e kil Jel g2ll 550 <3
a- Drainage Area
b- Runoff Curve Number (RCN)
c- Time of Concentration (t.)

QUESTION NO. (2)

The annual maximum values of 10-minute-duration rainfall at Nweibaa City, Egypt, from
1950 to 1984 are presented in Table (1). Develop a model for storm rainfall frequency
analysis using the Extreme Value Type I distribution and calculate the 5-, 10-, and 50-year
return period maximum values of 10-minute rainfall at Nweibaa.

Table (1) 10-minute-duration rainfall at Neibaa City (inm)

year 1950 1960 1970 1980
0 53 33 34 92
1 76 96 70 66
2 57 94 57 65
3 49 80 80 63
4 66 66 62 60
5 36 68 71
6 58 68 111 |
7 41 61 64 B
8 47 88 32 B}
9 74 49 64 |

Page 1 of 3



QUESTION NO. (3)

A drainage basin of Nweibaa City

comprising four sub-catchments s shown in Figure (1).

Determine the required flow rate of the storm a 5-year return period storm of 120 min
duration. Properties of The sub-catchments arc shown in the following tabie:

B Basin Basin (A) | Basin (B) | Basin (C) | Basin B)
Area (km?) 1.0 1.2 5.0 2.0
Travel time (min) 40 60 80 90
Slope % 2 3 5 3
__Length (km) 1.0 1.0 10 1.0
Precipitation (mm) 80 80 8() &8O
Curve No. 80 65 65 | 65

F igure (1) Layout of sub-basins of Nweibaa City

QUESTION NO. (4)

A decp well system is used to construct a building of area = 80 * 50 m* i an unconfined soil
layer of permeability, k = 4%10™ m/sec and depth = 60 m. Figure (2) shows the inilial ground
water level, the ground level and the excavation site.
It is required to calculate the total discharge and the number of wells if the well discharge =

50 I/s.
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Question (1): (17 Marks)

An intermediate pump station is to be constructed to relief the pressure on an existing
prestressed concrete pipeline, feeding the 6™ of October city. The delivery pipeline is of
diameter 1.30 m, length 4 Km and the design absolute roughness 0.20 mm. The
maximum static head is 40 m, the sum of minor losses coefficient is estimated to be 20.
The design discharge is 1000 lit/sec. Three different pumps are available, the
characteristics of which are given in the following table where Q is in lit'sec, H in meter
and n is %. Which pump would you recommend to be used? Why?

Q | 0 | 200 | 400 | 600 | 800 | 1000 1200|1400
pump 1 || 152 | 150 | 145 | 138 | 126 | 110 | 90 | 70
n | 0 | 40 | 60 | 73 | 82 | 86 | 82 | 75

pump2 || 75 | 74 | 72 | 69 | 63 | 56 | 46
n | 0 | 42 |65 | 78 | 84 | 85 | 77 | |
oumpa | _H | 73 | 72 | 65 | 53 | 40 [
PYI™q 170 |60 [ 80 | 81 | 60 T

Question (2): (18 Marks) :

A) Two identical channels running side by side with the same slope and the same roughness
coefficient. The ratio of depth to width is 0.50. What would be the relative saving in the
cost of excavation if the total discharge of the two channels is tc be carried by one
channel of the same form and properties?

B) A sewer pipeline is laid on a slope 0.0045, and is designed to convey a flow of 300
liters/sec. The sewer pipeline is designed so that it will be partially fuil, and the water area
is 3/4 the full pipe area. Determine the diameter of the sewer pipeline and the water depth.
Take n=0.015.

Question (3): (17 Marks)

A) Derive the condition for a rectangular section to be best hydrauiic section.

B) An open channel is constructed in non-cohesive material to convey a discharge of 25
m%sec. The channe! side slope are 3:2, the longitudinal bed slope is 12 cm/km and
Manning n = 0.033. It is required to carry out the following: (i) Design the channel so
that the bed width is four times the water depth. (ii) Check the hydraulic stability of the
section against scouring if the critical shear stress of the channel bed material = 8 N/m?,
the angle of repose = 36° and for b/y = 4: (ts)max = 0.75 YYS & (tp)max = 0.98 yYS.
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Question (4): (17 Marks)

A) Derive relationships for critical depth, critical velocity and minimum specific energy for
the case of (i) Trapezoidal channel, and (ii) Rectangular channels.

B) A discharge of 22 m¥/sec is flowing in a rectangular channel. At section (1), the bed
width = 8 m and the water depth = 3 m. The channel bed width is gracually contracted
to reach a bed width of 6 m at section (2). Within the contracted zone, the bed level is
gradually raised by 0.8 m. It is required to determine all the following: (i) The type of
flow and the water depth at section (2) showing the specific energy curve (or curves). (i)
The minimum rise in bed level at section (2) so that the flow is critical. (iii) The relation
between the rise height and the water depths, and (iv) The water depth at sec (2) if the
rise heightis 1.2 m.

Question (5): (18 Marks)

A) Sketch the water surface profile if the channel bed slope is changed frem 0.2S¢ to
1.4S¢ to 0.4Sc where S¢ is the critical bed slope.

B) A long rectangular channel of constant bed width consists of three reaches of different
longitudinal bed slopes. A control gate is located in the middle of the second reach and
the gate produces a minimum water depth of 20 cm. In the first reach, the normal water
depth equals to 1.5 m and the bed slope is 0.5 S.. In the second reach, the bed slope
is equal to 0.018 and the flow is uniform for a distance of 2 Km. In the third reach, the
bed slope is critical and equals to 0.002 and the normal depth is equal to 1.20 m.
Neglect gate losses, it is required to:

. Sketch the water surface profile showing the water depths and the bed slopes;
ii. Determine the distance in which the flow in non-uniform in the third reach and;
iii. Find the thrust on the gate.

Question (6): (18 Marks)

A) Discuss in details with numbers why it is almost practically impossible to satisfy both
Reynolds-number and Froude-number similarity in the same model. (hint: use L, = 10:
Uater = 1.008 x 10°° M?/S; Linercury = 0.11 x 10°° m%/s and vigasoine = 0.42 x 10°° m?s).

B) The rate of flow through a rectangular weir is some function of head, h; gravitational
acceleration, g; velocity of approach, v and weir width, b. Apply the 7 theory, find the
general form of the discharge equation.

C) Air at 1 atmosphere and 20°C flows with an average velocity of 12 m/s through a pipe
having a diameter of 30 cm. A model of this flow is to be constructed using water as
flow medium. What must be the average water velocity in a 8 cm diameter pipe? If the
pressure drop in the model is 250 KPa, find the corresponding pressure drop in the
prototype. [Kinematic viscosity of air and water at 20°C are 1.51x10% m%sec and 10
m?/sec, respectively and y.;=7.13 x 10°° t/m?].

Best Wishes and Good Luck,,,

Dr. Magdy Abo El-Ela, Dr. Zakaria Mohey EI-Din, Dr. Mohamed El-Kholy, and Dr. Haytham Awad
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ALEXANDRIA UNIVERSITY
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Course Title: Inspection, Repair and Quality Control (Elective Course 1) Time: 3.0 hrs

Answer the following questions: (432« = ks Ligil))

Question No. 1: (16 marks)

a. Discuss briefly the three cases of buildings shown in Figs. 1 to 3. Your answer should include
information about those buildings and the most probably causes of collapses or defects.
(Pl 5 g Vsl Y sy Al 03 Ciay e el Jaadi o Y T N Y e JSSYI A gl ol lainly 580)

T T S :

ey S FRES N e e LA B iy
Fig. 1 (April 2010, &8 dusla il 3 )ke) - Fig. 2 (October 1992, sxaall yaa ) Fig. 3 (December 2007, (0os 4,1)
b. From the practical point of view answer the followings:
1- Why most codes require testing concrete specimens at the age of 28 days?
2- Mention is the ratio 28 day/7 day -compressive strengths of concrete according to former and
current Egyptian Codes.
~3- Estimate the net allowable bearing capacity of a soil if it is; 1- Sand, 2- Clay, 3- Rocks.
4- What is the permitted height for buildings according to the current Egyptian law? Explain.
5- Mention the names of five batch plants that are well-known in Alexandria city.
6- Explain the meaning of batch-to-batch variation.
dagie Aps S 2T YA ee die ball b el caSdl Jdl s of S e b Bl 7 50 2) sl sllaelt Gans)
13 Al il ¢yl el sl S0 T Ml Bt (g el 23S0 Gy ol Vi Lo e Ml YA o i A il il
Ll Cllaas eed sload 831 20 Candl 0 8 peadl o gilall iy ] 4 7 pansall LY 2 Lot Y-V R R I PR LS
(el QS e 81T A aSaYl Ay pee il A
¢. Write one line at the most (JSY! sl 21y yku) about each of the following 48 practical terms:

i 3yec 4 e KRS o day N Ay ydall Aaanal)
g ’ F sl Gl ) aasll oy K5 ORI
peX s a5 S e Ausalia Gt e
Cimad Al yall FEWREURORN Caall e s sl Al all da EEERE
s iabe e gl g e lad e dal Yo
e el Sl sl sl Aad
e i) ol SS 3ganll ganll Glal gl 48, R
(sl Usall i A ) b Y Al ya 4 gl il
Question No. 2: (11 marks)

a. Define shortly (J<isl <) the followings: 1- ACI 318-1990. 2- ACI 318/318R-2006. 3- MCP
5. ASTM. 6-ECP203. 7-.JIS. 8-DIN, 9-SCC. 10- ACI318. 11-HPC. 12- .8
b. Although the Egyptian code ECP 203 allows only 5% of test results to be less than f.” while the
committee ACI 214R allows higher percentage of falling (10%) the ACI requirements is
considered more safe than ECP 203. Explain.  ¢e 581 %)+ (Soa¥1 2580 il iy da gassall J2ill 4 o ga)
(A W ST e (S 5a Y S il G Y %0 (g el 358 4z sasall
c. It is required in a 6 story- skeleton building to remove an internal wall at the ground floor to have

more clear spaces. Is that possible? Explain very clearly the points that should be considered.

When this opening cannot be executed even though it is a skeleton building?
o8 S0San 30 O pom VL A sl Aalaaall By i V3l T e GSa (S8 e em ¥ el il Jails A1) o stlaa)
(S e al G g2l e A e A5V 038 (55 e il Ji e Y A aal caad J dlmil JalS 7 puia
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d. What are the situations where the consultant may require ficld tests to evaluate the concrete
strength of a structural element recently cast? Explain in details the procedure for performing a
core test on a slab. Do you prefer to extract only two cores from the slab or three cores? Explain.

Y g el yal oyt gl Ssall Bipna e Sreel D i K aatl sad yo A1 ol ja) G LAY L ey ) Yl 2 L)
(Hika) 7 5 Sl o gl S5 o1 e pd Gl Y 220 2 A SUSYT Al da Aol d AR e 3

e. Discuss the different types of concrete cracks that may occur in concrete elements in a building.

‘ (oo o Al ol paliall 6165 gaa Jaiaall 7 500 21531 i)

Question No. 3: (23 marks)
a. Explain the followings:
1- A test to predict the life time of a concrete building. o A e aaill sl 2 00

2- Five differences between the current Egyptian Code (ECP 203-2007) and the expected new
version of the code (ECP 203-2015) with respect to "Quality" and "Quality Control".
(ECP 203-2015) s adli 258U o jiall Sanlly (ECP 203-2007) Aol 5 pmedt 2,80 Chillinta (r CAIIA) dsass S3)
(325l Jaria 0 galt Bals e
b. Discuss what you understand from the attached photographs. Explain the techniques shown in
Fig. 4 and 5. Suggest approaches to repair the defects shown in Fig. 6 and 7 only).
(ah VN S A A pall galt age i 3ok B0 o AP PUSAPOL U e E N B e )
¢. An internal column located inside a commercial building that consists of a ground floor and six
repeated floors. The cross section of the column at the ground floor is 40 x 60 cm. The column is
covered with marbles. The spacing between the columns in the building is almast 5.0 m in both
directions. The allowable concrete stress of the column is 60 kgf/cra®. Each floor is a flat slab
having a thickness of 24 cm. It is required to:

1- Estimate the axial load applied on the column's section at the ground floor then check the
safety of the column.

2- Ifthe column is not safe at the ground floor, identify also other floors where the chemise is
required.

3- Calculate the new dimensions of the column at the ground floor by constructing chemise
for this column around all sides. Assume that the allowable concrete strength of the
chemise is also 60 kgf/em®,

4- Explain the procedure for constructing the chemise for the column. Draw sketches.

5- Can you strengthen the column by using other new technique?

Wladby pas Vo x Eo gt Y1l A A N ek 2 gl pUaE 3 ) S ST a ) e 0e S sl e B i s see)
gl aa Y€ e Ay a8 Y B CRLAYT Tamfaas T Jgpandl A A1 apaadll dgaYl Ol A e 0 bYW o

PO PRI R PR (P S POVt I BT A AP el i3l g o V1 sl 2 gealt gl e 2Bl 5l Joall aal -0

zod -t YaufpaS Ve L Gaanelll Al 3 spenatll dga¥l Uil sl 0 any Y1 el a el Slad il ST sl

(R bl 5 3l ga pladily 3 gandl pe il A 45 ja 7 31 -0 s oesalll LRl ghad aes g

Question No. 4. {20 marks)
a. Determine the concrete mix design strength if the structural design strength 15 250 kgflem®.
1- Follow the requirement of the Egyptian Code if:
- 30 data are available and ¢ = zetro.
- 50 data are available and ¢ = zero.
- 100 data are available and & = 50 kgf/cm’.
2- Follow the two main criteria of ACI 214R assuming ¢ = 40 kgflem®.
3- Use Table A (statistics) assuming 20% falling percent and o = 60 kgtlem®.

b. A contractor requests a concrete mix design for a new project with a specified strength = 250
kgf/cmz. The contractor submits results of cubes tested during the construction of another project
during the past 6 months. Results in kgf/em® are as follows:

340 340 265 330 275 280 280 325 Table 1

240 | 240 | 280 | 255 | 285 | 220 | 270 | 260 l e s
250 | 245 | 320 | 250 | 240 | 265 | 245 | 320 o8 i g9y
350 | 245 | 260 | 280 | 245 | 230 | 220 | 265 l Dl o35 J gl
240 | 240 | 325 | 255 | 285 | 330 | 270 | 270 dpcalait el Bl

1
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According to the contractor's request and the data submitted, three trial mixes were designed in the
lab. Results of the three lab trial mixes are:

Trial Concrete mix pro}aortions, kg/m’ No. | 28-day compressi\zle strength,
l\glx’ Cement | Water | Sand Crushgd Additive of B kef/em
0. Stone cubes
A 350 155 700 1210 4 liters 6 300, 310, 300, 320, 310, 320
B 375 160 690 1190 4.5 liters 5 320, 335, 340, 350, 330
C 400 165 675 1180 6.0 liters 6 340, 370, 380, 400, 390

Table 2

s
s
Saaall

The contractor used one mix to cast the concrete foundations with a specified strength = 250
kgf’cm in the new project in Alexandrla Cubes were taken from 10 field batches. Results of 28
day-compressive strengths in kef/em® are given below:

Baich 0. 0 Baich | No. o Comp. Strengths
No. cube{ Comp. Strengths No. cube{
(1) 3 270,290, 330 (6) 6 260, 260, 260, 260, 300, 300
(2) 3 280,280, 250 (7) 6 280,290,290, 310, 280, 280
(3) 3 290,280,260 | (8 6 250,280, 250, 280, 250, 260
(4) 3 290, 260, 290 {9) 3 230, 260, 290
(5) 2 270, 270 | (10) 5 260,210, 270, 260, 280

1- Determine the mix design strength f...
2- Select the mix that should be given to the client.
3- Does the new work of the client satisfy the requirement ot ECP 2037
4- Does the new work of the client satisfy the requirements of ACI 214R?
5- Evaluate all degrees of control according to ECP 203.
6- Evaluate all degrees of control according to ACI Z14R.
7- At this stage, is it possible to change the mix for the contractor?

8- Draw the quality control chart for the obtained data given in Table 3.

9- Mention the corrective actions that should be taken to improve the overall degree of QC.
4.34_1.:\...» k._l\_LISAS mLu )Luaﬂ Jasdl d‘,‘.&d\ \,As "?.u/(szs Yo. ‘_5:;.: M)Jﬁ.u\[\. Al 9})‘.«: ;.:Lu\..u.}( w«.ﬂh J‘ CL\M J_,\.u)

Jatiadi aal vb,hu_msdws

Table 3

’&)u‘jmlu.auua‘_\“u.a:u_bd\a»éc\;u..J.u.nh(a\E \JJA;L;A\A_. J.w?})md_

to gl (\' UJ.\AQ.SLSQ_:LAA | ‘_,za.}_,a‘.au-_‘w te aqa_‘a.a.\a-uLudX:.M;m;\tjﬂléu.aubw\wnhum
OL;AL,J\AA‘CJQJA() YECP-203 <hllaia  38a3 J\J.A.‘J‘CJL\JJA() Aguliell ddalals ‘)u]() m!Mqum(‘)
ACI- 3 @iy 305all Jana a pd ases 22 (V) ECP-203 23S0 G, S0 padl dara e 50 ages s (4} YACI-214R stk

wl Q\;\ﬁ‘jl JS.“; (ﬂ)

Question No. 5:

(7_:..\_:.” 3252l Jasa aie au ] (N

§ ) giall Al s (S b Alaall 038 3 (V)

214R

Sagall bl KU 5 giidl a8 ) 4 300
(10 marks)

a. The ultrasonic pulse velocity tester was used to evaluate the quality of a column in a building.
Direct transmission was followed. Data collected at three Jevels (wabis ¥ 3i) are:

Transit time, micro second

Near the roof

Cross Section, m

Near the floor
(a1 %)

At mid height

(U i ) | ()

Column

0.40 x 0.40

350

90 95

Analyze the data. Evaluate the quality of the column. Comment. (3l e

Syaalt 32y ps gl Jla)

b. Results of a large number of compression tests performed on concrete cubes show that the
dxstrlbutlon is approximately normal and the average is 300 kgf/em® with a standard deviation ¢ of
25 kgflem? determine:

I- The percentage of specimens that have strengths less than 300 kgf/em”.

-
‘
a

2- The percentage of specimens that have strengths less than 270 kgf/cm™.

¢. Draw a sketch showing the relationship between the safety margin (on y-axis) and the standard
deviation (on x-axis).

" d. Explain the surface transmission test of ultrasonic tester. What is the use of 'Profoscope'?

(3/5)

With my best wishes

Prof. Shafik Khoury



‘"TABLE A Areas under wute Normal Curve."

Xi-1
-5 0.09 0.08 0.07 6.06 0.05 0.04 0.03 0.02 0.64 6.00
55 | 0.00017 000017 000018 000019 000019 000020 000021 000022 000022 000023
34 | 0.00024 000025 000026 000027 0.00028 000029 000030 000031 000033 000034
33 | 000035 000036 000038 000039 000040 000042 000043 000045 0.00047  0.00048
32 | 000050 000052 000054 000056 000058 000060 0.00062 000064 000066 000069
31 | 000071 000074 000076 000079 000082 0.00085 0.00087 0.00090 000094 000057
30 | 000100 000104 000107 000111 000114 000118 000122 000126 000131 000133
o9 | 00014 00014 00015 00015 00016 00016 00017 00017 00018 00019
o8 | 00019 00020 00021 00021 00022 00023 00023 00024 00025 00026
7 | 00026 00027 00028 00029 00030 00031 00032 00033 00034 00035
26 | 0003 00037 00038 00039 00040 00041 00043 00044 00045 00047
25 | 00048 00C49 00051 00052 00054 00055 00057 00055 0000 00062
54 | 00064 00066 00068 00069 00071 00073 00075 00078  GOCC  0.0082
53 | 00084 00087 00089 00091 00094 00096 00099 00102 00104 00107
52 lootlo 00113 00116 00119 00122 00125 00129 00132 00136 00139
51 | 00143 00146 00150 00154 00158 00162 00166 00170 00174 00179
20 3| 00183 o018 00192 00197 00202 00207 00212 00217 00222 0.0228
1o 100233 00239 00244 00250 00256 00262 00263 00274 00281 0.0287
_is | 00294 00301 00307 00314 00322 00329 00336 00344 00351 00339
_17 | 00367 00375 00384 00392 00401 00409 00418 00427 00436 00446
16 | 00455 00465 00475 00485 00495 00505 00516 00526 00537 00548
15 | boss9 00571  00s82 00594 00606 00618 00630 00643  .0655  0.0668
12 | 00681 00694 00708 00721 00735 00749 00764 00778 00793 0.0808
13 | 00823 00838 00853 00869 00885 00501 00918 00934 00951 00968
12 ! 00895 0003 01020 01038 01057 01075 0.1093 012 G131 01151
11 Vo170 0119 01210 01230 04251 04271 04292 0314 04335 00357
10 | 01375 01401 01423 01446 01469 0.1492  0.1515 01539 01362 01387
oo | 01611 01635 01660 0:1685 01711 0736 01762 01788 01814 0.134!
o8 | 01867 01894 01922 01949 01977 02005 02033 02061 0209 02119
07 | 62148 02177 02207 0223 02266 02297 02327 02358 02389 02420
06 | 02451 02483 02514 02546 02578 02611 02643 02676 02709 02743
o5 | 02776 02810 02843 02877 02912 02946 02981 03015 03050 0.3085
o4 | 03121 03156 03192 03228 03264 03300 03336 03372 (3409 03446
03 | 03483 03520 03557 03594 03632 03669 03707 03745 03783 03821
02 | 03859 03897 03936 03974 04013 04052 04090  04i20 04168 04207
o1 | 04247 04286 04325 04364 04404 04443 04483, 04522 04562 04602
00 | 04641 04681 04721 04761 04801 04840 04880 04920 04960  0.5000
Table: Factor d; (ACI214R)
Factor d 1.128 | 1.693 2.059
No. of specimens 2 3 4 or more

Table 3.2—Standards of concrete control*

Table 3.3—Standards of concreie cbntrol*

Overall variation Overall variation

Class of Standard deviation for different control standards, MPa (psi) Class of | Cocfficient of variation for different contro] standards,%

operation | Excellent | Very good | Good Fair Poor operation | Excellent | Very good| Good Fair Poor

General

U | Betow 2.8 | 281t03.4 | 34t04.1 | 4.1t04.8 | Above 438 General _
constm(esu ;:gon (below 400)| (400 to 500)|(500 to 600)|(600 to T00)|(above 700) cot:z;&il:‘:gon Below 7.0 7.0t0 9.0 19.0:0 11.9}11.0to 14.0]Above 14.0
Laboratory | Below 1.4 | 1.4to17 | 17t021 | 211024 Above 2.4 Laboratory -
trial hatches |(below 200){ (200 to 250}{(250 to 3003|(300 to 350)|(above 350) trial batches| BEIOW 3.3 1 3.5104.5 | 4.5t0 3.5 55t 7.0 | Above 7.0
', Within-test variation Within-tesi variation

Class of Coefficient of variation for different control standards, % Class of Coefficient of variation for different control standards, %

opetation | Excellent | Very good | Good Fair Poor operation | Excellent | Very good| Good Fair Poor
Field con- \ ) " Fiel - ’
ot tosting | Below 30 | 301040 | 401050 | 501060 | Above 60 Field con - |Below3.0| 301040 | 401050 | 501060 | Abave 6.0
Laboratory Laborat

wial | Below 2.0 | 20t03.0 | 3.0104.0 | 40105.0 | Above 5.0 rial batchas| Below 20| 20t03.0 | 301040 | 4.0t0 5.0 | Above 5.0
batches -

" < 34.5 MPa (5000 psi).

£ > 34.5 MFa (5000 psi).
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STRCUTURAL DEPT.

For all problems: f,,=25 N/mm? Steel grade: 360/520, Assume any missing data
Tables and design sheets previously prepared by R.C. staff are allowed.

Question # 1(30%)

Fig.1 show the plan of Ribbed slabs in are loaded with service Live load (L.L)=3.0kN/m’ and Covel ing
material=2.00kN/m”.In addition the cantilever is loaded with a handrail with weight=3.50 kN/m? and the
handrail height is 1.10 m Given that : width of ribs = 120 mm, clear spacing between ribs 400 mm in each
direction. You are asked to:

a) Give statical calculation and design the ribbed slab sections.
b) By checking the negative bending moment, calculate the required width of the so'id part at
the support near the cantilever.(i.e calculated value of x)
¢) Draw the reinforcement section a-a (scale 1:20) and show all dimensions and reinforcement
for that section only.
Question # 2(20%)
Fig. 2shows a Paneled beams floor system. If the service loads are: Live load (L.L)=4. OkN/m” and
Covering material=2. 00kN/m”.Beams B2, and B3 dimensions are(25() 700mm)and B1 is (300x900).
In addition the main beams loaded with wall weight=3.50 kKN/m’ and the height is 3.00 m .You are
asked to:
a) Give statical calculation and design of each of these beams and draw the reinforcement
longitudinal section of B1.

block 400x200x200

Section in 7 7 S o
both St 1 ——
directions : at o
and in single : om e
; 3.50 3.50 350 direction 0.12 0.12
: . , —_ 2A -
ST o mTETEm LTI
; | B1 ]
w | |
o | !
o !
‘ I ;
‘ ! B3 f ;
£ ,,4‘f~,~ Sy _.__.__.-_._:%‘. ——os A:—I}_.
| |
w | ! _
o [1 8 ‘1?% a
S it B !
; | i ; |
i B3 I
- s S S R
o i
w | ;
o || |
i 81 |
B e e e R N -
| 10.50 o

(Consider all columns are (600*400)

Figure 2 Fieure 1




Question # 3(25%)
a)What is the difference between compatibility
torsion and equilibrium torsion?

b) The Cantilever type-stairs shown in the
figure 3are subjected to the following service
loads:Live load (L.L)y=4.0kN/m’, the Cover on
the horizontal parts=3.00kN/m? and 2.00kN/m*
on the inclined parts. The stairs are loaded with a
handrail on it edge with a weight=3.50kN/m. You
are asked to:
1) Design the stairs slab-steps and draw cross
sections showing the reinforcement details
(scale 1:20).
ii)Design and give complete reinforcement
details (1:20) of the cantilever beam if the
beam is (300*800mm) and it is loaded with
a half brick wall with weight=2.50kN/m”
and wall height 1s 2.50m.
(Design the cantilever beam at the support
face, section a-a).

Question # 4(25%)

Figure (4) shows a column of an unbraced
building. The cross — sectional dimensions of
the column AB are 350 x 500 mm. Also
shown in this figure the bending moment
diagrams Mux and Muy =0.00  acting on the
column. The column is also subjected to an
axial force Pu = 600 KN.It is required to
calculate the required reinforcement for
column AB using the interaction diagrams for
the following cases:

a) Uniform steel.

b) Top and bottom steel. (Extra mark).
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Question # 5(10% Extra mark)

For R.C section 400x600 mm draw the approximate M-P diagram using 3 main characteristic points.
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!2 UESTION 3 {15%)

Find the optimum sclation for the following transportation problem by Vogel’s method.
Calculate the Total transportation cost.

Concrete Patch plants
o - PE P2 P30 P4 Demand (m3/day)
%, ; 110 11 ] 10 ] 12 200
- 15 | 16 | 15 [ 17 150
= | 13 [ 15 | 16 | 12 100
TogeeResl 11 | 14 | 12 | 9 50
upply (m3/day) | 200 | 100 | 170 | 30

Q UESTION 4 (15%)

Four gangs of workers (1 to 4) must each be assigned to each of four activities (A to D).The following
table shows the durations (days) required for each gang to perform the activity. Gang (1) cannot be
assigned to Activity (C).

Using the Assignment Problem Technigue: Find the Minimum total duration.

QUESTION 5 15%)

S B (1 b s Adlide ol &0 o g fiay O el Oe ilalasinsyl ale v L& G g lie LTl 4S 55 e 5
oaiilly IS g Al 338 (e B gl gl A phaf RS (3 Ay e AR (2

1) 10x Ak 318
2) 10y-0.1y> 3y jlad adail
3) 16 z—-0.025 z* At ik

ol e il & o) Gl 5 2 el Adaal) ASid) B2ll g pe e YL Y Al Jidz Ly X S
I8 e JS (optimum floor space) Aalas Juadl casal e e 300,000 = e exea] LKl daliud)

Q UESTION 6 (15%)

Using Optimization — Graphical Solution: Maximize the Profit P, where P = x1 + x2
Subject to the following constraints:

1) x1+2x,<4 3) x2—-x1 <1
2) 4x142x2<12 4yx12>0,x2>20

Page 2 of 2 Best of Luck
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gzUESTION 1 (20%)

\.@.A.L\.L\Nw 9 Aaniall CJ‘GM‘ :\.u‘).ﬂ 4.1.}& gL\S.uu.\ ,»..~. SHLA ?G a8 3 ‘UAS.\A 3JLA.C- J.Lﬁ.‘.}.\ QAJIAA 5 U 3.3‘5..\.3..4 dnilie dic ?J
0 stie 5 A1 A g Ul Qi peia gy I el 5 Lt Uil

Criterion Contractors

L _ A B C D E
Bid amount (10° LE) 9.7 6.5 7.5 8.5 8.2
Life cycle cost (10° LE) 1.1 1 1.6 1.6 2
Previous performance E VG VG VG o

' Construction Method E VG VG VG } G
Years in business 25 16 30 18 15
Project duration (Months) 18 25 24 22 20
Reputation & staff E VG G E VG

Note: E = 100%; VG = 80%; G = 60 %; P =40 %

Given that:
a) Estimated bid price (llell w3k (e ol 2uiill) = 8.6 million LE
b) The Bid amount shall have a weight of 30%. The weight of ALL Financial Criterion shall be 50%.

¢) The Owner committee (sUaedl 8 cull &al) decided that “Project duration” should not be cousidered
in the evaluation. Other Technical Criterion shall have equal weights.

d) The committee decided that the accepted contractor price must not be less than 80% of the estimated
bid price (minimum) and shall not exceed the estimated bid price by more than 10% (maximum).

Using Multi Criteria Decision Making, Determine the best contractor to do the job.

glUESTION 2 (20%)

slaal 5230 ) e ld j) & gan N s L) &y Ala ¥ )W 5 LW and Jals el Aeaiic saea plaaiul 2 g8 Y e dS 53
el pad 5 (Lelead) Bamall JE8 O (Saadl e 3,800 Aol g0 4 ) DA Badall Saeall aladiul aly of cliliag o gl
Leaald ad gl Jala saadl e i OV AS Al Gl 13 Wl 1800 LE dulles dalSs &8 5alliili 5 e Lgiale | 3 i oda (DA
10,000LE & 5 daba 8 b, aiai @llyy 5 il olaad 2315 1 51 € gan Al 5anall Aland 500 LE 4l fate oL sy
ClS el 3 60,000 LE 0585 And il 3 jLuilld (jliagd Caaa 131 Ll liagd & gaa Alla $anall =i O daliall 03a l plall s

962 Slmgll Jlaial 59425 Ay Jaiaa el slual 2 30 LW L& sadl ala )Y 5 )8 s Y ) daia lia

Using Decision Making under Probabilities. Draw up the Decision Tree for the contractor
alternatives. Determine the EMYV of each action. Determine which action should be chosen?

Page 1 of 2 Best of Luck
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Question 1 (15%)

Create a SDF model and calculate the natural circular frequency (o,) and the natural period
(T,) in the loading direction for each of the shown structures. EI, EA and m are equal to
10,000 kN.m?, 3000 kN and 5 ton, respectively.

) Py PO, =
1 @ i Rigid beam
4 3EI
2 ; .t
l—4 m—lc 4m__s) S 6 m

Question 2 (20%)

The shown water tank with a massless tower has m=120
ton, E1=2.8x 107 KN.m? and {=2%. The tank is subjected to
ground motion that has:

U, (t)=5.8 Sin(24 1) {m/sec’}

a) Calculate the maximum lateral displacement and

bending moment of the tower.
b) Describe what will happen to the tank after the ground

motion stops.

Question 3 (20%) m

The shown frame is subjected to a ground motion that has EI T
the acceleration record presented in the following table. 4m
Calculate the frame lateral displacement response using the  |3EI 2E1
central difference method with considering the initial L

displacement and velocity are equal to zero. Use a damping

ratio of 1% and 5 increments with At equals to 0.05 sec. e—8.0m ——>

<> Uyt
Time (sec.) | 0.0 | 0.05 [ 0.10 [ 0.15 | 0.20 | 0.25 E1=27,000 kN.m’
U, (m/sec’) | 0.0 | 030 | 0.12 |-0.24]-036|-0.10 m= 10 ton




Question 4 (15%) page 2/3

a) Discuss the difference between static and dynamic loadings.

b) In structures subjected to periodic dynamic forces, explain with sketches how the structure
dynamic response is sensitive to the frequencies of both the structure and the force.

c) Explain with sketches the difference between the transient and the steady state dynamic
responses.

d) Define the terms; critical damping, over damping and under damping.

e) Explain why and how to use static condensation.

f) Define the epicenter distance and the peak ground acceleration of an earthquake.

g) Discuss how to construct a design response spectrum.

h) Explain without calculations the effect of inelastic deformations and damping on the
structure earthquake response.

Question 5 (30%) i
T Rigid beam

The shown RC frame is assumed to have flexible 3,

g . : I 1
columns and rigid beams. The frame is subjected to a m
horizontal earthquake that is characterized by the v :
shown design pseudo-acceleration spectrum. Calculate Rigid beam

the maximum deformations and internal forces of the
frame in cases of onsidering;: 6m |21 21
a) The two mode shapes of the frame.
b) The first mode shape only.

Negelect the axial deformations and consider; m=60 '“\"777 o
ton and EI=100,000 kN.m? 6 m
U (1)
g
0.6
05
0.4

< 03f ¢ A=0.5-0.1T

0.2}

b - e e o2




Question 6 (15%) page 3/3

The shown frame is subjected to a horizontal earthquake that is characterized by the shown
displacement design spectrum. Calculate the frame earthquake design force for each of the

following cases:
1- The frame behaves elastically under earthquake loading.

2- The frame behaves inelastically with a ductility factor p=4 and obeys the equal

displacement rule.
3- The frame behaves inelastically with a ductility factor p=4 and obeys the equal energy

rule.

0.20

m =100 ton

N S
Rigid beam

EI=9,000 kN.m EI

D, meter
=)
-y
)

L

< 6.0 m |
0.00 N
’ y Ug(t)
I Ty (sec) 2
Useful data
Free vibration of under-damped SDOF systems
1(0) + (w,u(0
u(t) = g~S@nt [u(O) coswpt + ( ©) a){ L )> sin a)Dt]
D

wp = Wy 1 — <

Steady state response of a SDOF subjected to p(t) = p, sin wt
u(t) = Ekf’. (C sin wt + D cos wt)

_ 1- (w/wn)z
C = (@/an) P + 2w wn)
D= —2{w/wy,

[1 - (w/wn)z]z + (wa/wn)z
where w,, = k/mand { = c/2mw,

GOOD LUCK
Hamdy Abou-Elfath
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(421 32) Total Station 4a\Siall ua Y citbas :J g¥1 J)guall
SISy Lgia S8 JiaY) aladin¥) Vs (s ae Total Station 3 5en) ae Leadiuadl (uSlgadt ¢4 G Jgaa (3 OUE(A)
(G ) Lo JS uSlall
(S0 4) 4 Total Station -} e Sl _ysie apca vie utigall alal 4a y jlall il jLall o L (B)

H.obs., V.obs, Meas. Mode, Meas. Repeat., Reflector type, P.C.mm, ppm, Meas.Display

(90 3) - Total Station ! slat e iyt cas 5 AoW Clalbiandl e S 13l ©
Time Stamp, Control Job, Tolerance, Tilt Correction, Feature Code List, Recipucal Calculations

Zol Jiud 5ia] 40 4e\ii)) Sle auay REM qalin phidiuly sie 80 42l Ol aglaa (ol ) o g} 2a ) ie (D)
(a2 14) ASLE e Gl et G el TS, Dl (a5 Ll

S.dist. =103.133 m, V.obs. =89° 50’ 00", H.obs. =155° 48" 00"

oM A Lo aua i vie Dad il Al 15 jilal 301 58

OsSlal) )} (5 sbony Sl gL 5 e (-2.7) 98 ol Bael Ak o gasia o le 131 Sl AL o g

nnall (s e ol BaclE el Al (ALY Al AiLiall il sf 6l al 05

15ie (40.0) Wsmia 5ol o i G N il e aea M1 wie Zad giall il 11 3 yilall 561 53

aie 30° )5 Jall 48 5 5l 5 (500W,5008) & JSleadl Aati cililaal O ale 13z Ll ad A sl
' bl Jladll sladl W Sleadl 4 55

Lagss Joaal gl Jlani¥i b e g 5y Slead) 4085 Ailaal) Ciaaia M Al G guaie g Cililaal 6

slbal Cugan (5 5 ULV Guiiy M AR e ¢ goinga oSl dea )y 2o Jleall LS e 203 dall sla 7

TN Sy
e,

O I TS, ) Shen e S, ¥1 S 5 MLM geling saal i paiinal Bile Lagin A, B (il s Abusall dlad xie (E)

(TS (pibadill
To Point S. Dist. V. Observation H. Observation
A 145.386 89° 17" 20" 345° 12’ 47"
B 213.765 90° 04" 14" 53° 27 36" Dl gl

(Deal L o5ty i Agdlaall <l ghadl i e ) it G hani¥) g AL Lo 5 A AaLadl ]
o ¥ i€y <Move> z\ie Lo duinday oF (0 4l i o C oAl b as ey say aal i JE 1
4@y) Al 2 gl S Dist.= 178.345 , V.obs. = 91° 13’ 25" , H.obs. =117° 29’ 35" s

Oisiaal) Gkl oy ALy Ll Y

(<la 0 8) <Move> zlie e aal )l darca 13 lbuall 3 Gl )5S 1le Sl (30 iy 3
(Aa424) Digital Mapping 48 1) il Al ; SEY Ji sl
(a0 5) S WS s 1 L jlaialy 580 -1

Al Ay Al Al il (a

Aol Ay 2y 38 4 ey A0 G AW G (b
gyl AN L 8 Resited 3yl 230 (c

A pall Clilas Yy Ll palt ClSaaY) o G (d
052 51 Blaul A "centeral meridian” Jaa ¥ Jskl ks (e
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2- Explain the following using neat sketches — if available: (>0 9)

a) Digital Mapping is a part of GIS.

b) Digital map data sources.

¢) vector and raster formats of digital maps.

d) Point/ stream digitizing modes.

¢) Undershoot/ psuedonode/ line crossing errors.
f) Selection of control points in ArcGIS.

3- Calculate UTM zones of Alexandria 31.198° N & 29.919° E. (Sl 4)
Oy cdihiall 5 jlaall Jagladill ki sk 25,000 01 e i Yl G yalell Ailaiad Tpalue il 3 daef dlia il -4

e — Ay yalal) Rl 48 A — ALASE Uaaall 3 g ?\J&Sm\gé)nlgahud}];qj_\]\u.'aa._l‘,ids\;\a';iu\éﬂc&
PRV PPINPR PR L @bgbs)-ﬁ.‘y\Jusuuyﬂswwuﬂ__.,mcﬂ [inle GPS 3¢l — Jasa e

(a2 6) A i gl — A8 Aal e g )
(&2 1 24) GPS [ gallall il pU3 &0 g
(<> 8) ) st e Y1 @ jlandl La S daia 31 ( )

iy Sl Gl e S Aaladal 1 ol aay o5 dgiaall Gl 23 Lulud GPS 1 ol Ll -1

828 e un Yyl GPS euasujxécu\ SV e 22

Mo dele 12 e dns V! geboad Zuusilly G il a g )W) s GPS I ol A elinall 5l 55 -3
receiver Jisiually eluall il e JS 4 atomic clocks pladiul ol -4

. GPS J sl L8 modulation s sal dsead (e ok AN a5 -5

Agalall (Yl ae Ll ikl Geoid wsall chs -6

oY pdaw Ll S xie Ellipsoid ws«d¥s Geoid ypall e g3 saall ool Gukaiy -7

A6 s UTM - alai 8 Baal gt Aoy 5l e -8

.GPS I alai & sUaa¥ jdlas (e Jonosphere i Y -9

1979 e GPS  plii b elia e Jol 3l 5-10

(=22 8) g L N O

Al 138 (e i) s 3l g8 Loy GPS A pllai GlisSa (a L -1

.GPS -l ali arensi ie considerations ki Y) ( 3 aldl sy o L 22

A8yl Yy A il Yl G G el emy -3

.almanac (s ¥t G jall may -4

UTM b apaidl g Lemay -5

Ellipsoid & 2 piall ey -6

Orthometric height - Ellipsoid height — Geoid height puill g Oa Sy 2 gealiall oay -7

1= 299530V E , ®=31°10'12" N, A= 300048 m » A AllLd el clihaycils 131 (=)
Lagie ol ol HanY) 3 Gl A Al Jlall o (i oy A AT gl @85 B (5,80 Al Bl jad) Clilaa ¥ 2o )
(20 8) AB =332505.3342 m afieadt Lall Jshy AZ=288898.1371m

ESL

wirgladll g 3gpgstly Raluall Rl aglyialagpl] 2
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b = 6356752314 m

va? - b?

a

a=6378137 m |,

Ve

Al ¢yl gl any

x} ( (N+h)cospcosA
y|=| (N+h)cosgsinA
z (N(l—e2)+h)sin(p/
where

N

a

\/1 ~e*sin g
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PART (A) 55%

An elevated steel water tank of dimensions (8.0 m x 8.0 m x 2.0 m) and capacity 128 ton is resting on

5 secondary beams as shown in Figure (1). The secondary beams are resting on two trussed frames
spaced at 6.0 m.

Y
Water Tank 2 0lm
2.0 m ,Y - l t/m3 -
B ! '
2.0im 1 i i
4 A A
L1 : !
E E 7.0lm
5.0lm e E ’
> A . g i B H
X =5t s 4x20m=80m | 1.0m 6.0m J rﬁn
ELEVATION FIGURE ('1) " SDEVEW X
Given:

- Weight of water = 1 t/m’

- Neglect the own weight of tank and steel structure but consider only the weight of water.

- Horizontal reaction at "A" Xa =5 ton

-St. 52 to be used (Fy =3.6 t/cm’?) Bolt diameter 20 mm  Gusset Plate thickness =10 mm
Required:

1- Draw to scale 1:100 all necessary views of the bracing system required for the structure.

2- Design the secondary beam as IPE.

3- Compute the design forces in the truss members D1 and L1.

4- Design the truss members D1 and L1 as two angles back-to-back.

5- Check the column AB as IPE 450.

6- Calculate the intensity of wind loads acting on each surface of the tank according to the Egyptian
Code. Then, draw neat sketches for the wind load diagrams.

PART (B) 15%

Figure (2) shows three hinged steel structure supported on a reinforced
concrete wall at A&C. The structure is loaded at joint "B" by a concentrated
load " P ". Horizontal bracing is provided to brace the joint B.

Given:

- The member AB and BC are 2 angels 80x80x8 back-to-back.

-St. 37 to be used (F, = 2.4 t/cm?).

- Bolt diameter 20 mm & Gusset Plate thickness = 10 mm

- Neglect the own weight of steel structure.

Required: l P
- Compute the maximum concentrated load "P" that can be safely carried by . 20m
the given structure. I~ FIGURE (2) |
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Part C 40 %

'%;%50 m
el dagl e 08 A (C) 5303 Uil prea Ala) o3y 1 18¢
Gla¥) it S dlgd (B ) pea ) Cladiay v Y
pall g Ciliuady B AdUsIN g aliaT o ABaY) o) 5 (
] Bracket
L iy IPE 400
1- Design the welded bracket-column connection (J;), L
shown by Figure (3). Figure (3)
2- Draw to scale 1:10 Elevation and S.V. for (Jy).
Purlin 55 ¥ 20m b
UPN 1 §~
f} \ ’_";_4_-0".'____1—“ -
- SAA00K0 @ | 7
3- Design joint (J2) , shown by Figure (4), using 42 e\% ! £
H.S. Bolts M16 (8.8), and T-section part of Column | _ (00‘6-\ 1<
HEB 400 o,
HEB 400 v |
00 /]
4- Draw to scale 1:10 Elevation and Sec. a-a of (J5) - L 21 90X9
e ’ Figure (4)
5- Design the bolted field connection (J3) shown Purlin b4 zerostar-shaped
by Figure (5), using gusset plate 12 mm thick. UPN 120 \
and H.S. Bolts M16 (8.8). Use 8 cm spacing L L/
between bolts. T LA00X10 T
- N
I\
6- Design the bolted field connection (J3) shown ' /'\7 | <
by Figure (5), using gusset plate 12 mm thick. _ L4300t -—@1:—*130—‘”31—

2L90X9 . ' 21 90X9
J
3 /pd

Truss Elevation

and bottom splice plate 10 mm thickness.
H.S. Bolts M16 (8.8) are also used.

7- Draw to scale 1:10 joint (J3) of Question (5).

Figure (5}
8- Draw to scale 1:10 joint (J3) of Question (6). -
9- Draw to scale 1:10 section (b-b) using min. N & | E
No. of bolts for bracing connections. q}'/\ -
2L 70X7 |
P 2 of 2 Spacing ,
age (2 of2) 5.00m !

Section (b—b)

-
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Alexandria University
Faculty of Engineering

Structural Eng, Dept.
3™ year Civil Eng.

CONSTRUCTION ENGINEERING

Final Exam (January, 2015) (CE-384)

Time Allowed: 3.0 Hrs.

Part 2

QUESTION 2 (50%)

Management Conditions

A. A loader, its bucket capacity equal to 2.0 nt’, and one cycle of the
loader takes 0.1 hour, considering that: -

Excellent job conditions with Good management conditions

8 working hours per day & 25 working days per month and 11 working
months per year.

e How many days will take for loading 5,000 m?

e What is the cost per unit of production in case of total loader

Job Conditions

Excellent| Good Poor
5
3 084 | 081 0.7
=
g 078 ' 075 0.65

cost equal to 350,000 EGP per year?

B. A Company purchases an equipment, if initial cost is equal to 150,000 EGP, salvage value is equal to 50,000,
useful life is equal 1o 10 years, operating hours is equal to 1,800 Hrs/Year, interest rafe is equal to 9 %, insurance
rates is equal to 7 %, storage rate is equal to 8 %, grease consumption rate is equal to 2.5 Kg/Hr, unit cost of grease
is equal to 5 EGP/Kg, oil consumption rate is equal to 2.7 Liter/Hr, unit cost of oil is equal to 15 EGP/Liter, fuel
consumption rate is equal to 22 Liter/Hr, unit cost of fuel is equal to 1.0 EGP/ Liter, maintenance is equaj to 8,000
EGP/Year, repairs is equal to 40 % of annual straight line depreciation, operator’s salary is equal to 160 EGP/day,

if the company wants to get 2.5 % profit.
o What is the price per hour should the company rent equipment?

o If the price per hour should be 220 EGP/Hr. find the salvage value of equipment?

C. Estimate the (Bank; Loose; and Compacted) volumes of excavation are required to excavate the basement.

which is divided into 9 panels, the panel dimensions as shown in the Figure, knowing that:-

e A Natural sail weight is equal to 1200 kg/mJ;
e A Loose soil weight is equal to 1600 kg/m’; and
e A compacted soil weight is equal to 1600 kg/nr’,

30 m 30 m 20 m
(3.0 m) (2.8 m) (1.8 ) {1.6 m)!
15m
(2.9 m) (2.4 m) (2.0 m) (1.5 m)
1Sm
I (1.8 m)
. (2.2 m) (1.9 m) (1.7 m)
15m
. (2.0 ny)
.9 2.3
iSm (1.9 m) ¢ m) Plan of Basement
(2.1 m) (2.2 m)|

Good Luck




 REINFORCED CONCRETE DESIGN — ~
Third year Civil - FINAL EXAM
Time allowed:3 Hr.

! Fall 2014-2015

j ALEXANDRIA UNIVLRESITY
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- S L
For all problems: f,,=25 N/mm?_ Steel grade: 360/520
Tables and design sheets prepared by R.C. stall'is allowed.

Question # 1(40%) f

— — ; ‘%fﬁ%’__‘_’::‘
! ' |
tor the shown tloor system you are asked to: { ’ IW
: 11{ I
a) Design and give full detailed dravwings (use scale J‘ ,".ﬁ
1:50) for the solid slabs shown in Figure 1 if the B2 i ;:' :§
. . 5 | ‘ iz
service loads are: Live load (L.L)=4.0kN/m> and /‘I I
. . . 5 I S
Covering material=2.00kN/m". | 53 I .’
. . . i - - | -
B) If beams BI1. B2. and B3 dimensions are ﬁb‘ j‘ f 3
(200%700mn1) and are loaded with a brick wall ‘ | |\ °
. . N - 2 . . | ; Iy
with aweight=3.50kN/m”, and The height of ‘ J I
flooris 3.20m. . [ind the complete loadings of I ‘Jy !
cach of these beams and draw bending and shear i ‘ w =
, ' i -
diagrams.. i ‘ ‘l ‘j -
C) Design beam B1 and draw a longitudinal section | JL I i
ol'the beam (scale 1:20) as well as cross sections. o .= SR B o]
! ; ;
' 100%400) | 78 i 7
(Considger all columns are (400%400) g | i 5/‘ L 31/ J R
{ ‘ Figurei
Question # 2(25%)  ps
For the shown panelled beams floor system in Fig. | T o
e} . v el . i i i
2.vou are asked to: | I T S )
3 N ’\ 7‘ F?ﬁ f T ‘W _ A
‘ !
N PO . i ! ‘/ I ‘
A) I beams BT, B2, and B3 dimensions are {‘ \ i f ! J
(250%900mm) . find the complete loadings of | i ";3 | i
. | o i
each of these beams. [[ C “ R ‘;[,ﬁ, - L
P T R
. it secion | )
B) Design beam B2 and draw a longitudinal section f | il } fJ
ol the beam (scale 1:20) as well as cross sections. f | t I | B
| ol Bsd )
| | |
Q‘ ‘ ‘ M 7 J =1
= %7_ - I N W
SRS e H =
i ‘ I ,
L ] | |
(Consider all columns are 600#400) j I ‘,]
! , ! ‘ il
; \ ‘;L S | S
i ool T SR S
'%r low |
I 1 |
Kl ] |
‘ |
Ll 53 ] ,
i [ | !
L s L
Voo BT » ‘- =
! ‘ VU D1 A W1/

Figure2




Question # 3(15%)

Using the N.I.D, if the section is subjected to an ultimate axial
load=1600 kN and an ultimate moment=200kN.m, d‘:ﬁlOmm,
find the section bottom and top reinforcement if p (for each
side) =1.5 %. And find the section width,

Question # 4(20%)

The shown unbraced column section(500*5 . 0mm) is
subjected 1o an ultimate axial load=2500kN and is reinforced
with 8 p25. You are asked to:

a)  Check if the section is safe or not.

by Draw the column section (scale 1:20).

o /¢
1KY 710

]

R — A8

0.2

0.6
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Alexandria University
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January, 2015

Metallic Structures IR KU
3" Year Civil (e AN ALy
Time allowed: Three Hrs. Gile b &3 5 a3l

PART (I)

The steel structure of a workshop is covering an area of 18.0 x 30.0 m. The main structures are
trussed frames 18.0 m span and 6.0 m spacing.

110 110 |

C
N B —_—
1.5.0m 15m
r L1 "
5.0m 50m
v Ha DY Vv
XA=2.5t
12X 1.5=18.0m
Given:

Spacing between trusses = 6.0 m
Weight of cover = 10 kg/m’
Weight of steel = 35 kg/m’

Live load = 55 kg/m’

Horizontal reaction at “A” Xa =2.5ton
St (37) Bolts diameter 16 mm grade (10.9) Gusset Plate Thickness tgp =10 mm
Required:

1. Draw to scale 1:200 the bracing system required for the shown structure. 3-views are
required.

Compute the force in the truss members U1, D1, and L1.

Check the diagonal member D1 as 2L 60 x 60x 6 back-to-back.

Design the truss member L1 as two angles back-to-back.

Check the column AB as HEA 360.

o L B W e

Design the roof purlin as UPN.
Page 1 of 2



PART (II)

The shown steel structure consists of steel frames spaced at 5 m to cover an area of 20.0 x 30.0 m.

1:10
-—

1:10

B C
A H IPE 450 IPE 450 —~ T
5.0m IPE 450 IPE 450 som
| A D_O__
XA=4.Ot| 10X2.0=200m |
I |
Given:
Total load on the roof (D.L+L.L) = 100 kg/m’
Horizontal reaction at A Xa=4.0ton

Use St(37) , Bolts diameter =24 mm Grade (10.9)
Roof purlins are UPN 140

Required:
1- Design and draw to scale 1:10 the frame corner at B.

2- Design and draw to scale 1:10 the column base at A.

Page 2 of 2
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