TANTA UNIVERSITY

FACULTY OF ENGINEERING
CONSTRUCTION ENGINEERING PROGRAM
FINAL EXAM
COURSE TITELE: STRUCTURAL ANALYSIS 2 COURSE CODE: CES 142
DATE :06/2023 SECOND LEVEL | TOTAL ASSESSMENT MARKES :40 | TIME ALLOWED: 3 HOURS

Systematic arrangement of calculations and clear drawing are essential.

Any data not given is to be assumed
Answer as many questions as you can - Answer as brief as possible.
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Q1) For the given statically indeterminate beam of constant (EI) shown,

( 10 marks )
draw the B.M.D using the " Force Method ".
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Q2) For the given statically indeterminate frame of constant (EI) shown, (10 marks)

draw the B.M.D using the " Force Method " .
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Best wishes, Prof. Fahmy Zaher & Dr. Mohammed El-Sharkawy Page: 1/2
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Q3) Draw the B.M.D for the shown beam of constant (EI) using [ 10 marks )
the " 3-moment equation " method .
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Q4) Draw the B.M.D for the given frame of constant (EI) shown using TE r

the method of " Slope Deflecton " .
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Hints: !Ml (%) +2M, (’;_11 % %) + My (L—:') =—6 (%%' + %ﬁ

Mah = MabF + ZKab (Zea"l' eb e 3‘9(&!}) ; LY
;
E My, = MbaF + 2Kpq (28b+ ea - 3‘?!}&) §

Mg, = MabF +3Kap (8, — Pab)
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Course Title | Technical Installations Final Exam Course Code | EPE122

Date 4/6/2023 No. of Pages 2 Allowed time | 3 Hour

Question Number (1) (15 Points)

4\_:.1_\3..\.1.\\ o).ﬂ.ﬂ\ f"‘")n“c‘ajr” ('eh_\_;\ Jac w_)lnjx_us).vd;.asﬂbcﬂ\cn‘\_u)éﬂl C.u\..mﬂwlt\y\j\ )SJ\ (\)
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iaiia Ae UAJY‘ CJn...u ‘_,,_‘.c a;La.LuY\ .).;j‘ L_'\A\AJ\J\ g?_& 200Cd CLL.AA“ o;‘...a\ﬂ Al Culs \_\U
(5 points) bl n\ Jmi Lyl g 48 )
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Mjﬂ:ztd\ selainl! (5 5iuey ,3.5m us.;.d\ &L“J\J 9X18m \.ﬁ)\.a_z\ ) Alal syl ?LE.} ?J.A..a.: &..uﬂ:»ﬂ\(u)

" el s Ol ,10% u\-mﬂb 30% il sall 5 80% il LulSail ol Wle 500 lux sk

AU Glial gall Ld 9 700cm A8luey Cail) Cand dalaa 4wl 5oLyl 3aa g U\J ’ua_)Y\ = 80cm
OSRAM Dulux 1x48W, Luminous flux per lamp = 3200 Im, Light loss factor = 0.82.
(5 points)

Room Utlhzauorf‘F'ic}E& :-'L-:-'U
= L SEENESLGTE v -
018 08105 0.5 03 08 05 0503]

0’-3 0.5 ;03 0.3 0503 03| I
03 0303 0:

~=1-é-3§n o
8m .

0.1 0.1 0.1 0.1

0 U,tﬁizntion Factor in %

. e 73 46 37 44 36 66 36 12
10m

5m 0.8 82 57 47 54 46 74 45 51 4
1.0 91 66 56 62 54 80 53 59
1.25 98 75 65 70 62 85 Gl 66
O . 1.5 10382 73 76 69 89 67 72
2.0 109 91 82 84 78 94 75 78
25m |y 25 11498 90 90 84 97 81 83 79 77
Y- 3.0 117 103 96 95 90 99 86 §7 83 82
4.0 120 109 103 100 95 101 91 91 88 86
; 5.0 122 113 107 103 98 103 93 93 91 89
Fig. 1
: . |
Question Number (2) (15 Points)
() The inner surface of furnace wall is at 200°C and outer surface at 50°C. Calculate . I
the heat lost per m® area of the wall. If thermal conductivity of the brick is 0.5
W/m°C & the wall thickness is 200mm...... verecessssnssessss (5 points)

Cua (e Auil g9l aolaall A3 £l Cidiad GSal LalS daewal) ani gl elila) 430 aa Jlaldl 7 d) (@)
Saslaall 4 jlanall clilhiall S5 ae € solaall Gl ga i s ga pl23300Y) 5 Sl L 51 5165
(3 points)
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(3 points) ¢ dsgtl) (Bob o Lag -Ausgills dgaall g Lo Lnniagill clageully il gy ()

(¢) A 2-m-long, 0.3-cm-diameter electrical wire extends across a room at 15°C. Heat
is generated in the wire as a result of resistance heating, and the surface
temperature of the wire is measured to be 152°C in steady operation. Also, the
voltage drop and electric current through the wire are measured to be 60 V and 1.5
A, respectively. Disregarding any heat transfer by radiation, determine the
convection heat transfer coefficient for heat transfer between the outer
surface of the wire and the air in the room........c.sesvsseesesvoonss (4 points)

- L

Question Number (3) (10 Points) -

wadd (a5l padl JEE Gl ¢Say G daSlall cslaall A0S pa Jascal) p ) g 7 L sy (1)
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Jaadl @iy hailadl ) paddd JS e JET 3 el o) Jlde) aa A8l (e gAY daldl)
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End of questions .................. Best Wishes

Assoc. Prof. Medhat Elkelawy
Assoc. Prof. Hossam A. Saleh
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(3 points) ¢ Al ok b Ly Ausgils apealiall g Lo dansdagil) cilagenlly gl iy ()

(&) A 2-m-long, 0.3-cm-diameter electrical wire extends across a room at 15°C. Heat -
is generated in the wire as a result of resistance heating, and the surface
temperature of the wire is measured to be 152°C in steady operation. Also, the
voltage drop and electric current through the wire are measured to be 60 V and 1.5
A, respectively. Disregarding any heat transfer by radiation, determine the
convection heat transfer coefficient for heat transfer between the outer
surface of the wire and the air in the room..............c.ccoueene. ... (4 points)

qustion Number (3) (10 Points)
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End of questions .................. Best Wishes

Assoc. Prof. Medhat Elkelawy
Assoc. Prof. Hossam A. Saleh
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Tanta Department: Physics and Engineering Mathexﬁnatics Faculty of
University : Engineering
Course Title Numerical analysis Final Exam Course Code BAS226
Date 29 /5/2023 ) No. of Pages 2 Allowed time | 3 hrs

Answer the Following Questions:
Problem (1): (20 Points)

a- Determine the coefficients of the Lagrange interpolating polynomial that interpolates the

following data, and evaluate it at (x=2.12)

3 2 2.1 22

Y 0.69315 . 0.74194 0.78846-

b- Letf (x)=sinx , use forwarg, backward and central difference formulas with h=0.1 tc~

- approximatef "(0.5) . Compare with the trueiresults /"(0.5)=-0.47942554  then find T. E

Use Composite Simpson's Rule with (n=6) to approximate the

1
integration/ = I(7 +14x 6)a'x =9 then determine the absolute error and the true Truncation
0

€rror .

d- Use the Adams — Bash forth 4-step Method to obtain an approximation solution of the initial

value problem IVP %: (2x -y),x, =0,y, =—1 with (n=10) to approximate (y) at (x=1)

obtain the starting values from the exact solution y(x)=e™ +2x -2.

Problem (2): (20 Points)

a- The deflection y in a simply supported beam with a uniform load gand a tensile axial load 7 is

] d’y Ty gx(l-x)
i &' EI  2El

The conditions imposed to solve the differential equation are

y(x=0)=0

y(x=.L)=0

Page 1 of 2




A
g 4
q
| y y A 4 i 4 y v y y A 4
4T_t§, X i
4% L s
< 2. >

Given,
T'=72001bs, g = 54001bs/in, L =75in, E =30Msi, and 7 =120in*,
a) Find the deflection of the beam at x =50". Use a step size of Ax =25" and approximate the
derivatives by central divided difference approximation.
b) Find the relative true error in the calculation of »(50) .

. The Exact solution is given by: -

¥(x) = 0.375x% — 28.125x + 3.75 X 10° —'1.775656266 X 105¢00014142x
— 1.974343774 X 105 00014142x
b- Use the Runge-Kutta of order 2 method to obtain an approximation to the solution of the initial

value problem (IVP) % =(2x -y),x, =0,y, =-1 with (n=10) compare the values of the exact

solution y(x)=e™ +2x -2

‘- Solve the following PDE u, =u,, ,0<x <1, with initial condition  (x,0)=x (1-x) and boundary
condition u (0,t ) =u(1,1)=0 for all >0 use explicit method with 4 =0.25,1 =0.25 compute for
four times .

dx
I+x

then determine

) 1
Use Gaussian quadrature (3- points) formula to evaluate the integral [ = j 5
0

the absolute error.

Notes
- Runge-Kutta of order 2:
ky, = f(xp}’i)
k, = flx; +h,y; + hi;)

h
Fizg z}’s+§(k1+ ks)
Visa =V +£1—[55f,- =0 3 O [T =34

wl* = A(uf+l +uij_[)+(1—2/l)uij

R A a2
End of questions .................. Best Wishes

Assoc. Prof. Ashraf Al-Mahkalawry
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1(42,4 20) J oY) I gead

- a) For the shown pdrt of the plan in figure (1); it is required to: Draw the foundation plan with scale 1:50.
(10 marks) a7

L~ - el

Cfl,) Y )
L A ? A ? ™A {
, 1 1 1
O— - e - ot - —— O
_ [l %n mjh Jﬁ 1
I | | }
0 e T B N
o L A I- A L A { =
& 5 1
Y (1)

Figure (1)
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b) For the given general layout of the steel truss shown in figure (2), it's required to draw the details of
the marked joints with scale 1:10. (5 marks)
Data:

e All member sections are
2L 100x100x10.

e The number of bolts is 4 bolts per each member with diameter 14 nim

3.0m

N

6x3.0m=18m

Figure (2)
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Remarks: any missing data should be reasonably assumed.

c) Figure (3) shows a general layout of steel connection, it is required to draw the details of the marked joint with
scale 1:10. (5 marks) g

> -

Beam

Column -~
HEB300 ;| * % - - "
- . '-‘ ..' -
- " | +
Figure (3)
profils dimensions en mm poids
IPE h b a E h1 kg / ML
_IPES0 i 46 38 52 60 60
IPE 100 100 55 4,1 5,7 75 8,1
PEAZ0. E 170 | - 64 44 53 93 oF 104
IPE 140 140 73 4,7 6,9 112 12,3
IPE1I60 | 160 82 5 A 127 158
IPE 180 180 =0,9Y = 53 : 8 3 146 18,8
IPE200 | 200 S100 1 256 B5 a59. |0 224
: Cro
Weight Sertion
HHEB Poakha Dimensions-Permastat mm Sc“ksiuni
T érthor
Ke/m . cm®
h b= s t i s
100 20.4 1040 100 & i0 26.04
120 26.7 20 120 6.5 i1 34.01
130 337 130 140 F 12 42 .96
160 32 6 I 60 i6D 8 i3 54.25
180 5312 180 180 8.S id 6525
200 61 3 200 200 9 is 78 08
220 71.5 220 220 o5 i6 O§i_04
2440 832 2440 240 10 17 106 <~
260 93 260 260 10 ¥7.5S 118
220 Q3 280 280 10.5 i8 131.43
200 117 300 300 il 19 149 1
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