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1) The steel skeleton of a car shed is buiit up of trusses type shown below. Tre system
shown is a clouble cantilever truss supported on a fixed column (a-b-c-d,
Given the following data, answer the required questions.

‘ Data:

- Spacing between trusses =50 m

- Own weight of steei structure =035 kN/m® of covered ares,
- Live load =0.6 kN/m?

- Weight of cover =0.20 KN/m*®

- Use steel grade St37.

Steel sheet of 0.20 kN/m?

2 d
= ——— i
=
Lo P i
Ex[ c |
=
= d ’
o b i Required details (D1)
£ '
E
W.ﬁ% 9x20=18m
et N —_— e _?
Fig. (1)
Required:
a) Draw with suitable scale different views showing the arrangements of bracing sysems.
The length of the covered area is 30.0 m (20 %;
| b} Calculate the design forces in marked members at Detail (D1). (Do not design the
i attached members). Neglect wind load. (12 %
| ¢) Design an intermediate purlin as rolled stzel section. (12 %!

| d} By assuming truss members at required detail (D1), draw to scale 1:10 this deail (D1}
| of Fig. (1). (16 %




' 2) The following table shows DL, L.L. and W.L By calculating the design_ultim:ite

' 3. The following drawing is a splice in a cornpression fember with variable crogs-« action.
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forces of the following separate truss members, design the members as roi ed
steel sections taken into consideratior: that all the members are connecta! with

the gusset oslales with orcinary bolts M16 mm. Calculate, also, the number of

bolts requirad for connecting the following separated members with there gusset
plates. (30%})

l'l fﬁ:D k. Ll | W f. J . "'
| member | ' - o jlength | Ly, | L, notes
— |_ [ [t] Ly ['T?]=L [m] | [m] -
1 70 8.0 3.0 5.0 | 50 [10.0] upper ]
!L_H___J__@Em&l___@mp_-L_@m&L,__,_, e Shend |
I 2 | 30 10.0 2.0 5, 50 | 50 [ lowes |
S Acomp) | (comp.) | (comp) | S Ghickd |
| 3 | 2.0 9.0 5.0 7.0 . Vertical |
| | {tension) (tension) | (tension .
| S 1on) | (tension —ebe b b
{4 |50 T 3.0 | 10.0 5.0 = | - | horizorda —||
b ’T¢E§b_n.li{f;ﬂ:r_5_i@mjiiensim |
'L__ S| Zero | Zera Zero 4.0 | '?!4, 2 —-

It is required « calculate the number of connected helts Ny, Nez and Nea.
{113':."'3}

Splice plate of 10 mm th.
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| 4. Without calsulations, discuss the straining actions of the following connections:

(@) I R (20%)

{b) _Bupporting column L () / supporting beam
ool supported S f | supported bczﬁ:m :
{beam | b ; \
#-_'_ \-L_: i ¥ \
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. SUN. S Composite |
I / steel truss I
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| Spandrel

_ beram ]
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f L \ Concrete frame
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s Assume any missing data
s Answers should be supported by sketches

Ouestion Number (1) (19 Marks)
What is the main goal of compacting soil? (3 Marks)

Describe briefly using clear sketches how to assess the maximum dry density of compacted
sand in the field using the sand cone device. (3 Marks)

State the main differences between the standard and the modified proctor tests. (3 Marks)

Discuss the main factors that affect the soil compaction, (3 Marks)

The following results were obtained using a standard proctor test: (7 Marks)
j Moisture content (%) 5 % & 10 13 16 | 19

| Bulk density (Mg/m> | 1.87 [ 204 | 213 | 220 | 216 | 2.09
If the specific gravity of the tested soil is 2.70, if is required to:

. Draw the graph of dry density against moisture content and determine the maximum dry
density and optimum moisture content.

. On the same axes, draw the curves for zero and 5 per cent air voids, and determine the ir-
voids content at maximum dry density.

. Under field conditions variations in the applied compaction effect may cause the air-void
content to vary by =2 per cent. Also, the field moisture content may vary above and b= ow
the optimum value by 3 per cent. Indicate, therefore, the range of dry densities that inay be
found after compaction in the field.

Ouestion Number (2) {19 Marks)

Draw net sketches showing the details of reinforcement for counter-fort wall. (5 Marks)

For the reinforced conerete retaining wall shown in Fig. (1), it is required toi- (14 Marks)
Check the stability of this wall, if the allowable bearing capacity for the supporting soil is
13 kN/m?,

Find out the required reinforcement for the wall and base.

Draw to scale 1/25 the cross section of this wall showing the arrangement of the
reinforcement.

Question Number (3) (19 Maris)

Explain the factors affecting the bearing capacity of soil. (4 Marks)

Explain the effect of the ground water table on bearing capacity of soil in cases of:
{1) sand. (ii) clay. (4 Marks)
P.T.0. Page: | /3
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Explain using sketches the concept of floating foundations. (3 Marks)

d) Find the maximum allowable load (P) to achieve factor of safety of 3 under sgquare footing

a)

b)

ﬁ
J

shown in Fig. (2). (8 Marks)

Question Number {(4) (18 Marks)

An infinite slope exists al an angle "B" to the horizontal in a clay soil having a unit weight
"y" and effective strength parameters "¢’ " and "p' ", Derive an expression for the factor of
safety against failure along a shallow shp plane parallel to the ground surface. (4 Marks)

Use the expression derived in (a) to find the maximum stable slope where ¢' = 0, @' = 20°
and 7= 19 kN/m’, (2 Marks)

Fig. (3) shows the section through a cutting in clay. ABC is a trial slip surface and CD is an
assumed tension crack, 4.5 m deep. The area ABCDE is 152 m® and its centroid is at G. The
crest of the slape shall be loaded by a live load of 20 kN/m® as shown in figure. The density
of the soil is 1.92 t/m’ and its cohesion is 43 kN/m?. Find the factor of safety against a slip
along the surface ABC. (8 Marks)

If the slope described in (c) is unsafe, show, using clear sketches, how to protect this slope
against failure. ' (4 Marks)

LA=T0 kN

I“l']':|-|!é,hTJE'_I.I!-'TTIIH ot

=18 kN/m®
J£p = 30
Frrnsn e, "
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P.C, footing3 X 3 *

v = 1.7 tm?

b=1350 20m

Sans G. W, L. l,

v=128tm Drained Shear Strength Parameters
g, = 12tm* =3 t/m?
Clay ¢'=20°

Fig. (2)
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| Best Wishes..........
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1- Problem (1) 18 Marks:

Using the force method, draw the B.M.D. and S.E.D. for the statically indeterminate fram :
hirged &t 2 and fixed at b given in Fig, (1).
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2- Probiem (01 22 Marks:

For the statically indeterminate frame hinged ar a and fixed at b given in Fig.(2), draw th2
B.MLID due to the applied loads using the force 1aethod, also find the vertical deflection o "tz
. s = e - ¥

mitzrinediste hinge ¢ 117 El= 10000 t.0

3- Probiem (3 18 Marks:

Using the slope-deflection method, draw the B.M.D. and S5.F.D. for the given framn: « f
| variable I showe in Fig. (3).

'}l ot g,l qt
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4- Problem (<) 20) Marks:

Using the slope deflection method, draw the BALD. for the given frame of variable | showa
in Fig. (4).

P.T.0. Page: 1 /2



5- Probiem (5) 20 Marks:

Using the moment distribution method, draw the BM.D. and S.F.D. for the given frame «f
constant [ shown in Fig. (5).
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6- Problem (() 22 Marks

a. Draw clear shetches for the mathematical models of free damped and free undamped o1.¢- egree
of freedorm systern fur dynamic analyvsis. (5 Marks)

b. Wiite the disierential equation of undamped free body motion and solve this equation to fi1d the
undamped free vibration response (v) with initial displacement uy and velocity v, {7 Marks)
€. For ths frame chown in Fig. (63, (19 Marks)

= Caleuiate the natural frequency considering the horizontal girder to be infinity fgid.

ij- If the initial displacement and the initial velocity are 2 cm and 40 cm/sec, respectivaly fnd
displacernent, velocizy, and acceleration after 2 seconds. (1= 0,04 m®, E=200t/cm?).

4ifm K=30tm e
_|F L T T T L A o FE T F LT el el e L L R i E [ W,-ﬂ E {I.lﬂ
i
4m| I 71 27N i E K S0t
I Fig.6 b j I _;g
In-. l___ﬁm_éh_ _lSm____‘
i . Bm o Bm S Bm
e i  — Fig.7

| 7- Problem (7) 1¢ Marks

For the structure shown in Fig, (73, determine the equivalent spring constant Keq and the dan ping
coeffizient in the mahematical model. Assume the damping ratio = 10%, E = 200 tem®, I= 0 06 m”
and the stiffness of saring = 50 t/m.

With the hest wishes

Counrse Examication Committee
Agsist, Prof. Mobamed Abd Flkhalsk Sakr & Assist. Prof. Tarck Mol amady
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{(Note: Any missing data can be reasona bly assumed)

AW

cr the fallowing quesiions:

QUESTION I:

A

State one main difference between each of the folowing:
gradually varied flow, rapidly varied flow;

alternate water depths, conjugate depths;

steady nonuniform flow, unsteady unitorm flow:
suberitical laminar flow, supercritical turbulent flow,

B. Drive the condition to have a friangular open channel of best-hyvdraulic
section.,

C. A uriform flow of 20 m’see occurs in a vectangular channel of 5.0m
width and 2.5m water depth. A smocth hump of height 0.5m is placed in
the bottora of chanpel. Determine:

I, The difference in waier levels before and after the h T
2. The height of humyp to produce eritical depth on it, and the drap in
water level
3. Draw a relationship between vy, ¥:VCrsus Az,
QUESTION 2;
A. List the main flow forces and detine two flow dimensionless parvameters

B.

5

discussing their major influence on open channel flow,

What does "The Tractive Force" mean?. Sketeh the tractive force
distribution along the wetted perimeter for 4 trapezoidal channel section,

- A triangular channal whose top width is three times the depth, n=0.0253,

passes a discharge of 100 ¢.f.s. Find the critical depth and eritical slope. If
this discharge passes at depth of 1.0 ft. find the sequent depih if 2 hvdraulic
jump takes place.

QUESTION 3:

AL

B.

Discuss the behavior of the supercritical and subcritical flows in a
hovizontal | frictionless rectangular open channel having a horizontal
transition,

Prove that for wide ractangular channel, the dynamic equation of G, V.

. dy | ={»,/ }":]Iﬁ' : - —— s
may fake the form: — =8 —= e it Manning's equation is
ol Loy 7wy

used,
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C. A sewer pipcline is laid on a slope DOOK, Tt is designed so that it will be
partially full and wiil convey a flow of 400 liters/sec. The water area is 2,3
full pipe area. Determine the diameter of the sewer pipe line and the water
depth.( take n= 0.013)

UESTION 4:
A. Draw all the possible water profiles for the following open
channels:
1-
LT,
\}SUHE TR
“‘—————H_________
En-z{S;—_R_R_\‘—\
.1

B. A long rectangular channel 6.0 width, carries a discharge of 25
m*/see, bed slope 0.05 and Manning's coefficient n= 0,025,
Al a certain section the channel bed slope is changed to 0.001. Sketch the
water surface profile,

My Best Wishes
Dr. Shiman Ghorabg awd the conunitiee
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Systematic arrang=ment of calculations and clear neat drawings are essential. Any missing data can be reasonably
assumed. The exam consists of FOUR questions in two pages.

For ali problems consider: f,= 40MPa, f,= 400MPFa for the main RFT

Problem # Onc | (25Marks) | TRY ALL PROBLEMS ]
a.Define the statically determinate and statically indeterminate torsion, whose of them is more dungerous and
why? (2Marks)

b.What is the action of the longitudinal bars in the torsion reinforcement? State the Code requirements for the
stirrups and the longitudinal bars needed for the torsion reinforcement. (3Marks)

c.Compare between failure modes of a beam subjected to: (flexure and shear) or (flexure, shear and torsion) or
{torsion only). Whose of them is more dangerous and why? (SMarks)

d.Calculate the minimum stirrups for a beam cross-section 500=800mm subjected to shear and torsion. Consider
the area of stirrups are equally for shear and torsion and £, ;= 360MPa. (4Marks)

¢.Draw the B.M.D, S.F.D and T.M.D (if exist) for the main and secondary beams AB anc¢ CD shown in
Figs.(1-a and 1-b) at critical cases (neglect the beam own weight), g= dead load, p= live load. (6Marks}

1= 40kN
2= 60N _y[,’ §1= G0N
p=80xN  2m

A Ex B

- R = b
Pu;pmdacu-lar CT083 (,%

canlilever beams

SOSET L ARSI -
Fig. 1-a Fig. 1-b
& E
f. Figure 2 shows the critical section of a beam subjected to an ultimate torsional = §
moment My,= 180kN.m. It is required to carry out the following: g
i. Calculate the needed torsion reinforcement. (3Marks) §
ii. Reinforcemen: details in cross section. (2Marks) Fig, 2
Problem # Two ! {9Marks) ¥
- 350mm  400mm
- . “ 3 T " - e
Figure 3 shows lavoutl of a first floor of a building resting on eight columns with
area of 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.1L= 00=700mm)

6kN/m” and cover=: 1 3kN/m’. The slab thickness is 100mm. It is required 4

to make a complete design (design + drawing details) of the panelled beam [5 i : ; i
BI only. Determine the load carried by the supported beam B2. T B Tiwl FE LoSEE 2
= 1 i f
£ 4 B SR Eea——
Problem # Three ] (30Marks) S i : ?
e 1
_i_ ...... LSRR ]
a.Compare between waffle and two-way ribbed slabs. (ZMarks) = : : |
b.Why the depth of ribs in one-way ribbed slab systems is taken as beams, ¥ L ﬁw--—j._h_'——-—=$

whereas the bencding moment is taken as solid slabs? Why the ribbed slab  Fig. 3 B A2, 42 30

system is not efficient in a cantilever slabs? (3Marks) 1
c.State the code requirements for a hollow-block slab systems regarding:

geometry — cross 1ibs - concrete shear strength — reinforcement. (3Marks)

1 P T () e



d.Figure 4 shows structural plan of a roof ABCD with cantilevers. The roof is rest an four beams that supported
on four columns, The hollow-block slab system is required. The roof s subjected to L.L= 4kN/m? ard flooring
cover = L.3kN/m". The cross-section of 2] beams is 250x700mm. Tt is required to carry out the folloysing:

i~ Draw B.M,D and S.F.0 of critical strips. (4Marks)

i~ Design the slabs at critica] sections. Calculate the width of solid
part due to shear and moment, (6Marks)

iii-Draw to scale 1:50 the plan and needed cross sections showing the
reinforcement details and arrangement of hollow blocks. (5Marks)

1v-Calculate the loads carried by the supporting beam GFJ. (3Marks)

V= Check the design of the slabs to carty a sand cone load apply on the
panel EFGD without flooring cover, The diameter and the height
of the sand cone load are 6 and 2m, respectively. The sand density
is 18kN/m’. (4Marks)

{Fmbiem # Four -I (28Marks) Fig. 4

A | b T —

——Tm L iSm,

Figure 5 shows plan of a ypical floor of RC flar slab with panel 7.2mx*7.2m and slab thickness €.25m (t=
240mm) without drop panel and with column head 1.60m>1.60m. The flat slab is resting on sguare columns
0.5mx0.5m. The marginal beams 0.3mx0.9m are used at the outer edges of the flat slab AB, AC, an¢ BD. The

edge CD is free without marginal beam, The flat slab

72m

is subjected 1o a uniformly live load 6kN/m® and

cover flooring |.5kN/m’. Using the empirical method
of the Egyptian code of practice for design of flat
slab, it is required 10 cany out the following:

i- Determine the critical bending moment in column
and field strips in X-direction only. (SMarks}
ii- Design the critical seclions duc to bending
moment of strips in X-direction only. (6Marks)
iii-Check one-way and (wo-way shear stresses for
the interior column C1 considering the case of the
total loads only (dead and live loads). (6Marks)

iv-Draw on plan the rain forcement details of the
column and field strips in X-dircetion only. Draw
in cross section the reinforcement details of the
column head. {5Marks)

P

v- Calculate the load acting on the marginal beam in
y-direction and calculate Mu, Qu, and Mtu at
critical sectiens, {6Marks)
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