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Systematic arrangement of calculations and clear neat drawings are essential. Any missing data can be reasonably
assumed. The exam consists of FOUR problems in two pi&es.

Problem # One (37marks)

TRY ALL PROBLEMS

a. Fig. 1 shows structural plan and sectional elevation I-I of a slab. The slab consists of two panels S1 and S2 and two
cantilevers S3 and S4. The supporting beams AB, CD and EF are resting on the columns A, B, C, D, E and F. The slab
S2 is pre-cast as shown in details A and B, whereas the other slabs are cast in place. The ribbed slab system is required
for the slabs S1 and S2, whereas the solid slab system is required for the cantilever slabs S3 and S4. The slabs is
subjected to live load= 6kN/m?* and flooring cover= 2kN/m’. Materials: feu= 35MPa, fy= 400MPa. It is required to
carry out the following:
i. Determine the loads applied on all slabs, S1, S2, S3 and S4. (6marks)
ii. Draw the B.M.D and S.F.D for critical strips. (Smarks)
iii. Design all slabs (81, S2, S3 and S4) for flexure and determine the solid parts for shear and/or moment. (6marks)
iv. Draw the reinforcement details for all slabs using reasonable scale. (3marks)
v. For the beams CD and EF, state the torsion types and draw the B.M.D, S.F.D and T.M.D (if exist). (Smarks)
vi. If a beam cross-section (400x800mm) is subjected to combined shear and torsion as follows:
Qu= 480kN, Mtu= 130kN.m. It is required to make complete design (design + reinforcement details) of the beam
section under lthe given Qu and Mtu. (Smarks)
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b. What are the main conditions to generate and transfer torsion to beams? (3marks)
¢. Why a combined shear and torsion is more dangerous than a single shear or torsion in RC beams? (2Zmarks)
d.Compare between waffle and two-way ribbed slabs. (2marks)

| Problem # Two | (10marks)

Fig. 2 shows a structural plan and sectional elevation of a stair case. The stairs elements are strip footing, RC wall and
beam B that supported on columns C1 and C2. The slab thickness is 220mm and the step dimensions are 300mm
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going and 150mm rise.

It is required to carry
@. Draw the B.M.D
b. Design the strips

out the following:
for critical strips of the stair. (Smarks)
at critical section and draw the reinforcement details, (Smarks)

Consider the live load is 6kN/m? and the flooring cover is 2kN/m2, feu=35MPa,

fy=400MPa.

9x0.3=2.70m
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Problem # Three (7marks)

Fig. 3 shows the layout of the first floor resting on eight columns with area
12x14.4m. The panelled beams system is required to cover the floor using the
beam modules shown in the figure. The slab is subjected to L.L= 5kN/m and
cover= 1.5kN/m’ The slab thickness is 100mm. It is required to make a
complete design (design + drawing details) of the panelled beam Bx] only.
Materials: f,,= 35MPa, f;= 400MPa A

Problem # Four

(20marks)

Fig. 4 shows plan of a typical floor of RC flat slab with panel 6.4x7.6m and
slab thickness 0.25m without drop panel and without column head. The flat
slab is resting on Square columns 0.9mx0.9m. The marginal beams 0.3x0.9m

35MPa, f=
Egyptian code of

RC wall

Beam B
Cl

Floor leve
(+3.00)

-2007 for design of flat slab, it is required to
carry out the following;

i- Determine the critical bending moment in column and field
strips in long direction, X only. (Smarks)

ii- Design five critical sections only due to bending moment
in column and field strips in long direction.(Smarks)

iii- Check one-way and two-way shear stresses for the interior
column C1 considering the case of the total load. (Smarks)

iv- Draw on plan the reinforcement details of column and field
strips in long direction X only. (Smarks)

6.4

Fig. (4)
All the best
Prof. Dr Mohamed Kasem  Prof. Dr Tarek Elshafiey
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% Problem (1), (121 Mrks) ‘ s
" a) Define each of the following expressmns, use neat sketches as possnble [5 Marks]
Trip 6. Jam density
Components of any Transportation System 7. Non Home Based Tnps
Travel Resistance 8. Basics of Choosing Cordon line
Base conditions for multilane highway capacity 9. Desire lines diagrams
. Level of Service 10.Saturation flow
 b) Draw the flow chart of the comprehensive hrhan transportation planmng [3 Marks]
-~ ¢) Complete the following Sentences: :
a) The gravity model distributes trips from the
b) The factors affecting trip productions are
¢) The future trip productions can be estimated through
technique is used for estimation the future attractions.
+ @ 1‘\1}_e__plri_gin /destination surveys melude aie

i

© Problem (2): (33 Marks)’
- An urban area is consisting of four Zunes; the existing (O/D) is given t below
O\ D | Future Trips

f 250 1500
100 1000 |
150 2000
500

. [ Future Trips 1800 | 1200 It is lfequired to:
- a) Determine the future interchanges between the four zones using the Average Growth Factor
 method (Two iterations only are required). . [12 Mal:k?t] )
"' b) Determirte ‘the future interchanges between zones A-B, B-C using the gravity medel if 1t is
" known that the trips between two zones are inversely proportional to the second power of travel time

between zones, which is uniformly 20 minutes (One iteration only is required). [6 Marks]

¥ c) The utility function of the model choice is as follows: . [10 Marks]
U —a,.,—005X1—002X2-0015X3 0.005X, ‘

If the future number of trips between zones is 1000 trip /person/ day. Con51der1ng two users choosing

. between two modes, passenger car (A) and a public bus (B) Also, consxdenng the followmg

. situation:

Variable Xl Xz X3 X4 am
Passenger car 6 3 20
Public bus 10 15 40 50

 With best of luck: Dr. Ragaa




one Public bus =4 PCU.

d) Assign the (O/D) (existirig trips) given above to the same network shown in F
All-or-nothing technique (assume average running speed of 20 Km/hr).

Determine the modal split ratios and number of future trips in PCUS for using passengers' cars and
buses, knowing that (Occupancy rates for passenger car and public bus are 2 & 30 respectively, Also,

igufg__(l), Use the

[5 Marks]

© Problem (3): (25 Marks)

ai)

a) A fixed time 2-phase signal is to be provided only straight-ahead traffic is permitted. The
design hour flows from the various arms and the saturation flows for these arms are given in the

10 Marks

following table: _

North | South East West
Design hour flow (o) in PCU s/ hour 800  |-400 . 750 1000
Saturation flow (s) it PCU s/ hour 2400 | 2000 3000 13000

.

~ controller settings.

O\D I = 10 v

1 B 1000 1800 1200

;- il 1000 | R 1300 1000
) i %

; L 1800 1300 1500

1w 1200 1000 o

~ Calculate the optimum sycle time and gréen times for the minimum overall delay. The Inter-green
~ time should be the minimum necessary for efficient operation. The time lost per phase due to starting
 delays can be assurned toYe 2 seconds. Sketch the timing diagram for each phase and calculate the

d) A small city consists of our zones ( 1, I, III, IV) as shown in Figure (2) where, the average
running speed is 50 Kmhy, Assume that DHV = 0.15 A.D.T. and the lane capacity is 125
PCU/hr./lane. The future intehanges between zones represented as PCUS as resulted from the
model split process and after applying the occupancy rate of all available modes of
transportation in the city are represwmted in the following matrix

- It is required to find out the number of lanes for each ljnk. [10 Marks
d) An engineer has the following data for a highway segment. L5 Marks]
V (mph) 70 63 55 41 32
D (Veh/mi) 5 34 56 75 97

~ fitting the above data.

w s c a A

2. What are the maximum flow and corresponding density?

1. Applying Greenshield's assumptions estimate the mean free flow speed and jam density by

L soaeas
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With best of luck: Dr. Ragaa
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Answer the following questions ... answers should be supported by sketches

Problem number (1) (17.0 Marks)

For the shown combined footing shown in the figure, find out the bending moment using elastic line
method. If the following data is kown:- the thickness of the footing = 1.25 m

¢ Elastic modulus of reinforced concrete=2x10 ®t/m>  -Corrected sub grade reaction of soil = 2.00 kg/cm’

A

100 tons 175 tons 110 tons




Problem number (2) (16.5 Marks)

(a) what are the different material of facing and tie elements used in the reinforced earth retaining walls?
(4.5 Marks)
(b) For the shown reinforced earth retaining wall shown in figure 2, find out the required dimensions for
ties and design the reinforced concrete facing elements. If the used fill is sand (¢=30",y=1.80

t/m’ and the L.L = 1.00 t/m? ) and ties are made of steel with width 70 mm and allowable stress is

1400 kg/cm?
(12 Marks)
T
1.70
Square R.C 1.70 H
1.70 ]
1.70 r
Figure 2
Question number (3) (9.0 Marks)
a) Discuss the different factors affect the coeffecien of subgrade reaction? (3 Marks)

b) Define the coeffiecit of subgade reaction, show the method of estimation its value in feiled and give

the shape of expected relation. (3 Marks)

¢) Using clear sketech show the methods of estimating the total settlement of clayey layer under

uniform pressure. (3 Marks)

Page: 2 /3



(21.0 Marks)

Problem number (4)

a) Using clear sketches, discuss the difference between friction and bearing piles (3 Marks)

b) Draw the stress distribution along the surface area of friction pile. (3 Marks)

¢) The figure shows the dimensions of a raft A B
foundation over piles for a residential building. o ® O g0 e O
The total load of the structure = 4400 t acting © 0 0 O O 0 O
in the left top quarter with e, = 0.3 m and &y = © 0 0 O O O O
0.20 m. The acting moment on the raft due to Q' O 0 00 @

L o ©C O OCe O O O
considering the lateral loads in y direction =
13.0m %]'

750 tm. If the pile diameter and spacing are

0.80 m and 2.0 m respectively.

(1) Determine the maximum load in the piles under vertical loads only. (5 Marks)

(11) Determine the loads in the black piles (A, B, and C ) under lateral loads. (5 Marks)

(iii)Determine the maximum and the minimum loads in the piles under vertical

loads only if the black piles (A, B and C) were broken during the construction. (5 Marks)

Problem number (5) (21.5 Marks)

a) Using clear sketches, illustrate the difference between the strap and strip footing. (3 Marky

b) State how to check the stability of isolated footing subjected to vertical and lateral loads (2.5 Magks)

15.0m
¢) The figure shows the dimensions of the raft foundation b I B

o

for a residential building. The total load of the structure

1s 6500 t acting in the right bottom quarter with e, = 0.15 m

and ey = 0.25 m. The acting moment on the raft due to considering 20.0m

the lateral loads in x direction = 640 tm.

(consider Iy, for\ is negative)

(i) Determine the stresses under the raft foundation at point (B), (C)

under vertical loads only. (8.0 Marks)

(ii) Determine the stresses under the raft foundation at point (A), (D)

under both vertical and lateral loads (8.0 Marks)

G5l el ol
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Any Missing Data to be Reasonablv Assumed.

(Sl LAIS el ) ey Ao g Alucile 88y B g S k) rAaN)
Question No. 1 (15 Marks)
1-a) Fig. 1 presents the test results plot of two different plates in size. Determine the coefficient of
subgrade reaction in each case using initial tangent method and comment in your results. If the tested
soil having a modulus of elasticity Es = 40 N/mm:”, and v = 0.25, calculate the coefficient of subgrade

reaction. (5 Marks)

1-b) A combined footing with uniform width and variable depth given in (Fig.2). Draw the elastic
bending moment diagram as a beam on elastic foundation, The data available are: the coefficient of
subgrade reaction K = 2 kg/em®, E¢= 2.5 x10° t/m% Footing width, B = 1.40 m, footing thickness t; =
60cm and t; = 40 cm.

Also draw only the elastic BMD due to beam self weight. (Right beam length 2m ) (10 Marks)

Question No.2 (25 Marks)

2-a) A concrete pile with 19 m length is instalied through soil condition Fig. 3. Given (b = 50 cm- Ep
=2.5x10%t/m® ~ Feu =250Kg/cm’ - F.o.5s=3) (15 Marks)
1-Find the allowable horizontal load in case of free head with eccentricity e = 1.0 m

2-Draw the relationship between pile eccentricity (e) and ultimate horizontal pile load.

3-Determine the group capacity of pile cap has 16 piles (4x4) with pile spacing 1.5m.

2-b) Find the pile length that carry an ultimate horizontal capacity of 20 ton placed in the same soil
profile (Fig. 3) assuming short pile condition and fixed head. _ﬂ"_ﬂl@ﬂ!ﬂ

Question No. 3 (20 Marks)

3-a) Explain with net drawing the types of dynamic loads, mention to its sources. (5 Marks)

3-b) A machine foundation is 2m in &iameter and 1 m in height, modeled as mass-spring dashpot in sax}dy
soil with unit weight of 17 KN/m®, The weight of the machine and foundation is 100 kN and the spring
constant = 15000kN/m. Determine: The shear wave velocity - The damping ceefficient- Angular
frequency and Period of vibration {15 Marks)

Question No. 4 (25 Marks)

4-a) Figure (4) represents a foundation beam subjected to the loading shown. It is required to obtain the
bending moment and shear force diagrams for the beam by using the finite difference method. The
subgrade can be assumed to be stiff clay. Modulus of subgrade reaction from plate load test Kg = 25
MN/m®. The beam is reinforced concrete and has a depth of 500 mm. The beam carries a uniform load
including its own weight of 20 kN/m. Use E. = 20000 MN/m’. (Use four equal sections) (15 Marks)

4-b) A 4.0 m long concrete pile of circular cross section (D = 0.4 m) is driven into dense sand. Ground
water level occurs at a depth of 1.0 m below the surface of the sand. A horizontal load of 20 kN will act at
the top of the pile as shown in figure 5. Determine by using the finite difference method the pile's lateral
deflection to depth and its bending moment diagram. E, = 22000 MN/m”* (Use four equal sections).

(10 Marks)

Page No. 1/2




i";’.‘i Qu, e=1m Fitiing Siress ke
T y=1.6 t/m’ 0 1000 2000 3000 4000
wl 0 T o ; g

7/ = Medium clay N e
/ y=1.8 t/m’ g
o %/ c=1yn’ - I
7/// Dark blue clay § 15 wemmee pAE3030
/ 2 +-----oplate 40340,
% y=1.75 t/m* . S
) / C=1.50t/m’
135 N
Ry Med.Sand y =1.85 t/m’
ia §=25° Fig. 1: Plate load test resulis for the tested two plates.
2054
L___'__
Fie.(3
IZl()t
80t
T t = 60cm
t=40cm 2m lenoth
“ »le %
Sm l Im
Fig, 2
350 kN 400 kN 20 kN
20 kN/m | 0.5m
v $ \ARARAARRAR
LOm, | 6.0 m J0m 3
P 4 C
Stiff Clay A
3.0m ill Om
@
Best wishes

Praf. Dr. M. A Sakr - Assoe. Praf. W.R. Azzam -

Assoc. Prof. A. M. Nasr
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g Effeét of ambient temperature, relative humidity, concrete temperature and wind spéed on rate
of evaporation of surface moisture :

T

l,llll/w F [ &
. Relative humldity, percent Concrete temperature, °C  __|
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5 10 15 20 25 30 35
Air temperature, °C

Metric

To use this chart:

1. Enter with air temperature,
move up to relative humidity

2. Move right to concrete
temperature

3. Move down to wind velocity

4. Move left; read approx. rate
of evaporation

Rate of evaporation, kg (m2fhs)




DESIGN CHART FOR UNCOMBINED AGGREGATES
 FOR LIGHTWEIGHT CONCRETE . _ -

© ASTM C.330 Y%in-No.4

MATERIAL *
3
o8 - "0y
§8 a1 \\\ .
gt; ¥, &
&
&% B
e o>
£
| | |
28
282 376 3 470 564 538 782 844

*May b uvad In coupinction with ASTIA € 33 nacedad,

CEMENT CONTENT: iblyd

~—Design charr for uncombmed aggregaz‘v" fors
Izghtwezghi concrefe.

—Approxrmate':maxlng water and air
content requirements for different slumps and
nominal maximum slzes of aggregates*®

Water, Ib/yd® of concrete for indicated
nominal maximum sizes of aggregates
Slump, in, 3/8 1 l lfz in. ' .'s/d i
Air-entrained concrete
305 295 280
340 325 305
: . 385 10335 315
Recommended average? iotal air
content, percent, for level of
exposure
Mild exposure 4.5 4.6 4.0
Moderate exposure 6.0 55 5.0
Extreme cxposuret 7.5 7.0 6.0
) Non-air-entrained concrete
350 335 313
383 363 340
. St 400 375 350
Approximate amount of entrapped |
air in non-air-entrained con-{ ° 3 23 2
crete, percent

% Quantities of mixing water given for air-enirained concrete are based on typical
total contents requirements as shown for “moderate exposure” in the tabie above.
These quantities of mixing watzr are for use in computing cement or cementitious
materials content for trial batches at 68 10 77 F. They ars maxhnura for reasonably
well-shaped angular aggregates graded within limits of nccepted specifications. Ths
use of water-reducing chemical admixtures (ASTM C 494} may 2iso reduce mixing
water by 5 percent or more. The volume of the liquid admixtvres is linciuded as part
of the total volume of the mixing water. The slump valuss of 7 1 11 in. ore ouly
hrough the use of water-reducing chemical admiscure; they are for concrele
nmmnl maximurm size aggregate not tonger than ! in.

; mméndations. forair content and necessary tolerances on aic content
for control in the field dve given in 2 number of ACH documents, including ACI 204,
345,318, 301, and 302. ASTM C 94 for ready-mixed concrete also gives air content
limits. The requiresnents in other decuments may not ahvays agree exactiy, so i pro-
portioning concrete, consideration must be given to selecting an air conteat that wil
meet the needs of the job and aiso meet the applicable specifications.

*These values are based on the criteria that 9 percent air is needed in the mostar phase
of the concrete. If the mortar volume will be substantially different from that deter-
mined in this recommended practice, it may be desirabic 1o caleulate the needed air
content by taking 9 percent of the actual mortar value.

 COMPRESSIVE STRENGTH (ST

.!.-"'<s 752 ¥V 410 564 Isss 752

Sinpefine Range of valves
CEMENT CONTENT: Joiyd’

-Strength versus cement conien.

- R =ccmmended s!umps for varlous
Upes of consiruction

Slump, in
Types of construction - Maximumt Minimumt
Beams and reinforced walls 4 1
fnilding columns 4 1
Floor stabs 3 1
“Slump may be increased when chemical admlxrurcs are used, prowdcd that lhe
admxmw.mmd concrote has the same or lower yvate: t or wat

materials ratio and does not éxhibit segregation potcmml Qr excessive. b]eadmgf
+ May be increased 1 m for methods ofcons‘cudauon dthnr th: ! vfbrauon




Q2
For the conical shell shown in Figure (2) it is required to calculate and draw the stress resultants in

the spherical shell (Ns and N©) due to own weight g = 0.5t per square meter of surface area
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Fig. 2
N- = - ;;29 [ [ 711r(P.cos® + Pysin®) sin®do + C]
N
Bp e
n [P
N, = = [[(P.cos® + Py sin®)S ds + ]

Ssin @

—P

P.T.O.

Good Luck

Course Examination Committee
Dr. Omnia Kharoob
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Course Title: Theory of Plates and Shells Course Code: CSE3130 Year: 3"
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Date: 2012 (First term)

Remarks: (answer the following questions... assume any missing data... answers should be supported by

sketches...etc)

1.a

Drive the expression of N-| =

—ﬁ[ J 7 (P.cos @+ Pysin®) sin® do + C]

1.b
The hall shown in Figure (1) is covered by opened spherical shell of radius of 10.0 m with the

dimensions shown in the Figure.
1- Calculate and draw the stress resultants in the spherical shell (N¢ and NO) due to own

weight g = 0.5 t per square meter of surface area and the load G=2 t/m.

2- Calculate the forces in the upper and lower ring beams.

G t/m
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Y ) gl
a- Use the ACI method for design a mix in order to cast a bridge at Toshka with fy
(cynndcr)=300kg/cm2. Allowable slump 150mm, superplasticizer type G (ASTM-C494) will be
used with dose 2% and has 13% water reduction effect. Wind velocity 10Km/h. Relative
ambient humidity ¢=30%, air temperature 40°C. The following table gives the properties of

all ingredients:

Property Gravel Sand Cement | Admixture | Water
Fineness Modulus - 2.4 - . 5
N.M.S. (mm) 19 = , § 5
" Specific Gravity 260 | 2.51 3.15 1.13 -
" Unit Weight (kg/m’) | 1520 | 1600 . - "
| Temperatwre,°C | 41 r 41 53 35 5|
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e ]
Required:
1- Design the mix and determine whether part of water should be replaced with cooled one or
ice parts must be used in order to achieve fresh concrete temperature equal to 32°C.
2- Estimate the rate of evaporation.

3- The taken measures <el yaY! to reduce the adverse effects 4xlull JBY! of hot weather.

as o) Unall eaanal s Gl Lad A3kalal] 5 dapaall <l jlaad) 2as
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4- Using the ACI 211.2 Standard Practice for Seiecting #roportions for Structural Lightweight
Concrete '"Volumetric method (damp, icost volume)'', Estimate 1 yd3 of first trial batch
weights ( Adliaall Ll a) i ga ¢ 351 ) om ww oven dry basis and depending on the following data :

» Oven-dry loose unit weight of aggregaie is 40 1b/iL3 and its size is 3/4 in,
« The total water will be about 41 0 ib/yd3.

« 48-hr laboratory soaked absorption is approximately 28 percent.

« Suggested coarse aggregate factor (CAF) is 17.2 ft3/yd3.

« From the sand supplier: Sand absorption 18 approximately 102 1b/fi3.

Make use of the attached data base charts and tables for similar mixes made by the same types of
coarse and fine aggregates as well as cement type
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