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Question I (20 Marks)

a. Using the simple theory of elasticity (direct method),
derive the stiffness matrix of a typical plane frame
element in the local system.

Using the stiffness matrix method, determine the joint
displacements, the reactions at the supports and the
force in each member of the plane truss shown in Figure
1 due to the given loads. EA/L = 200 t/cm for all
members.

Question 11 (15 Marks)

For the frame shown in Fig. 2 subjected to concentrated
loads (EI = 3000 t.m* and EA = 15000 t for all members),
It is required to:

1. Use symmetry to simplify the shown frame.

2. Using the stiffness matrix method, draw the
bending moment diagram of the frame.
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Question ITI (20 Marks)

2 t/m

VIS

Figure 3 shows a plane frame fixed at Joint a and
b. It is required to:

Carry out a complete stiffness analysis to find the
all deformations of Joint c.

Draw the normal force, shearing force and
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bending moment diagrams.

El = 3000 tim® and EA = 15000 t for all
members.
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Question No 3:

Canal crossing a drain with the following data

(30 degrees)

Canal Drain _ ! 1
Discharge 6.0 m*/sec. 20.6 m”/sec. J
Water level (8.00) (5.00) |
Bed level (6.00) 1(3.00) }
Bed width 2.0m 10.0m '
Road level {10.00) (10.00)
Road width 8.0 m gl 8.0 m
| Land level (8.50) (8.50)
| Side slope 2:1 2:1
It is reguired o :
1. Check the head loss due to R.C. Box aqueduct.
2. Give complete design the aqueduct and culvert parts.
3. Draw neat sletch sec. elevation of the agueduct,
For Soit
Voo = 1,65 t/m’
K,=0.3
For Screen .
t=2.5¢cm S=15.0cm Ks=2.0 & = 60"
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(N.I}.: Any missing data can be reasonably assumed.)

Question No 1: @ (Y0 degrees)
A, Mention and explain the fanction of the hydraulic structures.
B. Define with drawing neat sketches the flow net exists below a weir fioor due to water
- head difference.
. hxplam using net sketches how to calculate the velocity and discharge of seepage flow.
D.. Explain cases of loading of the hydraulic structures.
E. Define the nlain typessf retaining walls accordmg to materials, site and design.
F. Show how check the stability of the pier.

;_' G. “Show bow check the stability and design of the R.C. cantilever wall,
H. What are the main types of escapes?
[ Question No 2: * ' (25 degrees)
i ‘A main canal crossing o drain with the following data . R
: ;_A main canai Drain [
_200misee, a2 wisec. 1§
s TS G T
80w |
| {10.06) ‘ )
. ' 0.4 m e - ]
| (8.50) ! | g .
R | BRI |
| |
;t {heek ﬂu. head loss due to syphon. ?
2. E'bs* igh thE svphon and culvert parfs of a syphen. |
3. Draw neat sketvh see, elevation of the syphon. ,
|
jon o 3: {25 degrees) Ii
ol bridge weed o be consiructed at the drain with widih 8.0 m and tow side j
walks 1.8 m each. |
1. Show the hydraulic devign of the bridge i
Z. Show the compleie structural design of the all parts of bridg with neai shetches [
for stes] details ’
3. Draw neat sketeh ses. elevation of the bridge. !
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V- Fig. 3 shows a Vierendeel girder of span 25m. It is required to carry out the following: Draw the B.M.D,
S.F.D and N.F.D diagrams of the V.G under the given loads. Draw the reinforcement details of the part

marked (A). (8 marks)
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PROBLEM # THREE (32 marks)

L Fig. 4 shows a saw — tooth roof structures.
The columns shown in figure are only allowed.
A uniform stresses under a footings is required.
It is required to carry out the following:

a) Draw to convenient scale, sectional elevation
showing all necessary structural elements and
its concrete dimensions. (5 marks)

b) Using diagrammatic sketches show the statical
actions of all structural elements “without any
calculations”. (5 marks)

IL. Fig. (5) shows a plan of an industrial hall
(32x50m). The columns are allowed only in the
outer perimeter of the hall. The roof is in
different levels as shown in sections I-I and II-1I
as shown in the figure. The spacing between the
main supporting elements (MSE) is 5m. It is
required to carry out the following;
a. Suggest the systems of more economical
MSE and for the roof slabs. Draw to
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convenient scale the section II-I and part of plan showing the concrete dimensions of all structural elements,

(7 marks)

b. Calculate the total ultimate loads carried by the MSE of the hall if the av
and p,) of the roof slab are 12kN/m’ and 5kN/m>

(4 marks)

AN

elements. (5 marks)

Design the MSE of the hall and its elements. (6 marks)
Draw to convenient scale the section II-II of the MSE showing the reinforcement details of the MSE and its
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Sec. II-11
Fig. 5
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respectively. The weight of the MSE may be estimated.
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For allmprohlems consider \q,ciomatic arrangement of calculations and clear neat drawings are essential. | o &) 3 Ha (1 98a Glaiay)
that: f,=30MPa, 5t.360/520 Any data not given is to be assumed — Answer as many questions as you can Ofiadea

PROBLEM # ONE (24 marks)

Fig. 1 shows a statical system of an intermediate frame AFCDGBEH of series of the frames spaced 5m. The frame
is statically indeterminate and considered to be braced in the two directions in-and-out of plane of the frame. The
frame is hinged at A and B. The frame breadth is 500mm and the slab thickness is 120mm. The concrete section of
the girder CD is 0.5 x 1.2m and for the cantilever EF or GH at a maximum depth is 0.5 x 1.0m. For the sake
of the simplicity the concentrated loads are considered as a uniform loads. The horizontal reactions at hinges A
and B are XA= 42kN and Xz= 130.5kN for the given ultimate loads. It is required to carry out the following:

a) Draw the B.M.D, S.F.D and N.F.D. (8 marks)

b) Design the critical sections and check shear stresses of the frame. (8 marks)

¢) Draw to convenient scale the intermediate frame showing clearly the concrete dimensions in elevation and in

cross sections showing the reinforcement details. (8 marks)
60kN

60kN

W= 60kN/m
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C (0.5 % 1.2m) D

H= 88.5kN

————

4m | 50kN 50kN 50kN S50kN
40kN/m’ ¥
E [ | H
(0.5%1.0m)
4m
Xs= 42kN, Xp= 130.5kN
- 4m -__‘ 16m ___'44m )
Fig. 1 Statical system, ultimate loads and horizontal reactions
PROBLEM # TWO (20 marks)

I-  State the advantages and disadvantages of the tension structure. Explain the load transfer of the suspension
bridges. (3 marks)

II- Why the horizontal reaction of the three hinged arch is increased by 5% than that of the two hinged arch?
(1 mark)

ITI- Why the spacing between the windows centerlines of the saw — tooth roof structures shouldn’t exceeds than
10m. (1mark)

IV- Fig. 2 shows a sectional elevation of an arched slab supported on columns spaced, S= 5m. The concrete
dimensions of the arched slab elements are given in the figure. Consider the following loads of the slab: dead
load, g= SKN/m”, live load, p= 1.5kN/m’. It is required to carry out the following:

a- Calculate the column load including the additional load due to tie, hangers and stiffener. (4 marks)
b- Complete design (design + reinforcement details) of the tie. (3 marks)

Stiffener, b= 0.3m, t4= 0.2m Hanger, 0.2x0.2m

Arch slab, t = 0.12m
S

f42.5m

v

' Tie, b= 0.2m, t= 0.4m
L= "1o6m
- Column, 0.5x0.7m -

Horizontal beam, 0.5x0.8ni1

Vertical beam, 0.25x0.8m

1 Please Turn Over =——p
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Ouestion 2:

a. Design the beam column {g-¢) of the frame showr in Fig. {2). The straining actions,
neglecting the effsal of wind (uads, are as follows:
- At section {a) M, = 0, Py =15 tcompression, and 3, = 4
- Al gection (o) by, = 20 L o= 0 epmpression, and G, = 4.0

ot
Ot

To caiculate the effective buckhing length. use the end relative stiffness of the
coiiming a8 Gy = for (hinge) snd 5, =1.85.

e oolumn HER3GOmm,

m” and Fy = 52 tem?), {14 %)

1

B For the typloal beam - column connaction at (¢} it is required fo be designed os

Category (G}, The connection s sublected o {35 %)

b, =22 tm,
to(oomn

.\

1~ Number of used h iigh sirangth bolls of tvpe 109,
2= Check of weild batwaen the end pizte and the rafler of the frams
3 T s 0f end plate connecting the rafter and ihe frame column,
L. 0 Mr:b\ i kz,anﬁi-g-cne web shear (Hefer io page 10-7, 408 and
11.8; of ECP2008 LRFD, first ediion,
- Do you ;-m—:s = :;i?.i{aﬁ\,--..i stffeners &l the ‘,r.z.f'rﬁs*""’s’ {Refer {0 page 19-
A4 .,

o S
i E-i FHW the nan‘ ens Irw 1 by dotied rectangie (0 sc;-}is»;:- 540,
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Question 3: (10 %)

a-

Without calculation draw to scale 1:10 different views of the following items:
i. Typical composite beam.

ii. Typical composite slab.

iii. Types of composite columns.

Fig. (3) shows a composite column of the type concrete-encased I-section. The
maximum normal ultimate load is 210 ton. The used reinforcement is 8 bars of 16
mm diameter. The yleld and ultlmate stresses of the steel profile and
reinforcement are 3.6 t/cm? and 5.2 t/em? respectwely The characteristic 28-days
cube strength of concrete (f.,) is 0.300 t!cm The effective buckling lengths of the
column are (Lex = Ley = 6.00 m).

- Check the maximum axial normal force capacity of the column.

- It is also required to find the maximum moment that can be carried by the
column using the interaction curve. (15 %)

Solution guides:
1-  Main column data:

- Steel section
- Reinforcement .0cm
- Concrete section .0cm
2- Axial Load:
; ’ . 30cm
- Axial column resistance according
to the code is given as follows:
5.0 cm
¢cp ¢c s cr .0 cm
A A
Fum =F, +CF,—L+c,F, —=&
ym ¥s I oyr 2" cu »
A, A Fig. (3)
E,=E,+c,E.—*
m 5 c As
7 Lb Frm
L Txr, \'Jl F

F., =[1-0.384(4,) |xF,,

3- Plastic bending moment:
- Consider M, = M,

“Grood funk and may God falp voa®
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Note:

- It is allowed {o use any tables or Eqyptian Code of Practice books.
- Any missing data may be reasonably assumed.

- Attempt ail questions. Max. Credit 100 % only.

- Number of examination pages: (3).

(luestion 1;

Engineering-Tanta University, Each unit should cover an
suggesled slatical system is shown in Fig. (1). The
svstems is 4.0 m,
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Fig. (1) Statical system of ar intermediate frame

The weight of the cover is assumed to be = 10 kaim® Live load insnsih

ka/m® and wind vad are to be taken accordsng o Egyptian ¢

For an intermediate main svstem 1t s raquired the falir
& Draw fo scaie 1:100 pian, elevation and side view f'fn Wiy the bra

momesr ﬁ‘ fm *l e critical seclions eta and b {,p_ui.
d- Design the fived base at (3) assuming a suitab
e Eshmiate tha bhickling length of the column
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