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( A) In the following figure the slopce of natural ground is 1 : 15 in one direction. It is
required to excavate a reservoir with a horizontal bottom of level (+10.00 ) , the dimensions
of bottom 100 x 150 m , the side slopes are 2 : 3 . Determine the moved earth. calculate the
amount of excavation in cubic meters. Also, calculate the amount of water in reservoir if

the level of water surface is ( +14.00),



( 18.00

ﬂ (10.00)
] 150m

€ Ll

( B) Calculate the volume of a pipe culvert starts with a rectangular section 12 x 4 m , and

ends with a circular section 4 ms radius, the length of pipe culvert is 100 m. use a precise

method ( prismoidal rule )
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100 m
Ax =-0.35
90 m Ay =+ 0.40 110 m
150 m
A B

Ax =+ 0.20
Ay =-0.30
150 m 150 m
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Question No. 1 50605y,

1. @) Draw to scale 1:50, the ELEVATION
of an ELLIPTICAL ARCH according to
the following data: (Span = 4.50 m,

\

\ tl1i¢k.= 0.3 m.

. . \ - Ve
Rise = 1.40 m, and thic. = 0.64 m). v @ 3.00 m.
1. b) Figure 1 illustrates section elevation of S =

a REINFORCED CONCRETE RETAING Vg
WALL. If's required to draw to scale 1:50 % T
the following views: '
i) The given Sec. Elev.,
ii) Sec. Plan X: X, and; S !
iii) Sec. Side View Y: Y in direction S. SR & AN

0.3 Sec. Elev.

Figure 1
Question No. 2
Figure 2 represents the PLAN of a PLAIN CONCRETE ARCH BRIDGE OF TWO VENTS.
It's required to CUT THE _GIVEN PLAN and sticks it on the solution sheet, then draw (o
scale 1:100 the following views:
i. Sec. ELEV. A: A, ii. Side View for the part inside the rectangle abcd; and
iii. Sec. Side View B: B for the part inside the rectangle efzh.

90° Segmental Arch
Span = 4.00 m.
Thick. = 0.64 m.

Springing Level = (8.25)

Found. Thick. = 0.75 m.

%‘
Best Wishes, Prof. Dr. M. El-Naggar & Dr. S. Ibrahim Page 1 of 3
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Civil Drawing, Code Number - CE 142 CE 142 ;5058 ad ) s pited! e o

Question No. 3

Figure (3) represents the plan of a MASONRY RETAINING WALL. It is required to
CUT THE GIVEN PLAN and sticks it on the solution sheet after that draw to scale 1:50;
i. ELEVATION, ii. SIDEVIEW and; iii. SEC. 8.V. A-A for part abed only.

A T phee——

o
‘2
N @
Foun.Thick. = 70 cm.

PLAN
Figure 3

Question No. 4
Figure 4 illustrates the centerlines of THREE SKEW ROADS (AB, BC and BD) and the
centerline of a WATER CANAL (XYZ) parallel to ABC. The Canal road level has the same
level of Roads AB and BC which is (11.50). To construct the roads intersection, the road level
of roads AB and BC will be raised to the road level of road BD which is (12.00) with a slope of
road equal 20:1 beginning after a curvature of 11.00 m radius. In order to maintain the berm
width of the canal at the roads intersection, canal bed level will be raised by the same distance

Best Wishes, Praf.— -Dr. M El/-Naggar & Dr. S. lbrahim Page 2 ﬁ”



Civi /_Dranr/ng, Code Number: CE 142 CE 142 15458 Al qppitall puu

as roads AB and BC. The bed changes begin with the beginning of the road changes with a
slope of 20:1. The berm and bed levels of the canal are (9.50) and (6.50), respectively. The
width of roads is 4.00 m and their side slopes are 3:2 until canal berm or terrain levels. The
terrain level is (10.00). The canal berm side slope is 1:1.
Draw to scale 1:100 the following views:
a. Complete the given Plan. b. Sec. Elev. II: I1.
c. Sec. Side View I: I (projected from Plan).

— >

| | Terrain Level (10.00)

s | |

Q_ :

2 3:2
N L
Al | _ReadaB

| Road Level (11.50) 1

{‘1‘3i"|[!"|‘ ’1‘ w |:=| 1 J” l‘ll‘||m H
S | 3:2 i \
T
g
3 | Bern Level (9.50)
B ] :‘ HU
x L7268 L L R A UL

D

2 s/ 1:1

N/

C N . -
X : \WBed Level (6.50) Y
L )\

111 V' Road Width = 4,00 m. \ ; \ g I
+ | Bed Width =2.00 m. \\ 2 A 4
e e | NI WS W W A NN

! I_)I g

- 6.00 = 3 ‘
y  Sheet Border Z
Figure 4
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ALEXANDRIA UNIVERSITY
FACULTY OF ENGINEERING
First Term 2009 - 2010
First Year Civil Engineering Final Exam
Course Title: Properties of Materials Time: 3.0 hrs

First Paper ""Metallic Materials"

Question No. 1:
a. A tension test was carried out on a metallic rod having a cross-sectional area of 200 mm” and a
gage length of 75 mm. The following results were recorded:
Force P, tons 0 2.0 4.0 6.0 7.0 8.0 6.0 | 10.0
Elongation A, mm 0 0.15 | 030 | 045 | 060 | 0.70 | 1.00 | 4.00
Draw the stress-strain curve (Jeilly sga¥ sisia aw ) then find:
(1) 0.2% proof stress. (2) Tensile strength. (3) Modulus of elasticity.
(4) Elastic and plastic elongations at force 8.0 tons.
(et o gllaall a5l AUy Jasl @ ans g e VO Ll Jyhay Yo Yoo (pakiia Aaline dams e o 22l sl 5 sl
b. A metallic member having a cross section of 5 x 5 ¢m is subjected to axial tensile forces T as
shown in Fig. 1. The measured strain at Point 'A" is 0.00125. The stress strain curve of the

material is given. Determine the followings: & Stress f (t/em?)
2em , 10cm
|<_____—' 14__>| 6.2
LA '

sem 45 |-

Cross section

le——— 40em

_ Strain e
Strain at Point A = 0.00125 Fig. 1 0.0025 0.009 0_01;

-

Determine: 1- The stress developed at Point 'A". Fig.2
2- The applied tensile force T.
3- The stress and strain developed at Point 'B'.
4- The elongation of the member.
3ol JaisYly dlgall gaia Jaeey see Y0 = A Al vie (ilial Jaii¥l 85 T Gsae a5 Jlaal (ajme Ouall small coill)
(ol 41N iyl ¢ (B) Laiil vz JiiVly dga¥1 =T (T) o5l jldie .Y (A) Al dic slga¥l =) raual pnaalf
¢. Find the design stresses in each of the following cases:
- Steel of grade 360/520.
- Steel having the properties given above in Question (1-a) (1 IaY1 el 8 o3e 3 S0 D 5l e s ,
_ Cast iron (» »=) having elastic modulus E = 800 t/cm” and ultimate strength f, = 600 kg/cm”.
d. For metallic members subjected to axial compression, establish a relationship (i giu)between
the slope of failure’s plane 6 and the angle of internal friction of the material ¢.

Question No. 2:

a. A steel bar of length 60 ¢cm and cross section dimensions 4 x 4 cm has been placed to fit
exactly inside a hollow copper bar of the same length, of outer dimensions 8 x 8 cm and inner
dimensions 4 x 4 cm as shown in Fig. 3. The modulus of elasticity for The modulus of elasticity
for the steel (Es) and copper (Ec) are 2000 and 1500 t/cm’, respectively. The length of the steel
bar is shorter than the copper bar by 0.010 cm. Find the deformation of the steel-copper

assembly when it is subjected to 20 tons compression force applied on a rigid end plate.

;Laa?u‘)lbuSuP‘ef‘\.\LL_’eaﬂ-\c d#w\;ﬂ‘w%d&‘éw}é‘aﬂ £ x ¢ @)A-Ldninje.u‘~ d}kg_.u\uaq.as)

eVl aal e ver ) e e Al Guladll caal Jsk O Ji dalall Galalt e ol atadlly Gileall e JS Aigse plaa
(TS AL o Yo = 5 sme ki Jasny o1 Aal (pppualll IS 8 Juiilly
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b.

Yo

P=20tl
— ——  Rigid Plate

0.0l cm 1= -
Copper
;%////% 2.0 cm
60 % /% 4.0 cm Fig. 3
Steel /
%////////4 2.0 cm
ok
20cm 4.0cm 20cm
S ) {5}5} Cross section
/ 5.0 5.0
- H-—150.0-—

The 150 x 300 mm timber beam has been strengthened using two gy T
steel plates to form the composite member shown in Fig (4). Use the -
following data to determine the largest permissible (zs) bending |
moment when the member is bent about horizontal axis. Wood J>
2 Steel Plates =
Wood Steel 300°5 mm =
Tension Compression . . }(
Modulus of elasticity (t/cm”){ 120 80 2000 ;
| Allowable stress (kg/cm?) 120 90 1600 ) |

x 0 Lagia JS ol ihom (yom sh A1l (lal)  Lgme 58 e Trv x 10+ Lol Al 5 508

(qiéY! s Jgn il &M‘ Leady elin g . o - Ali Dimensions in mm

Fig. 4

Question No. 3:

a.

b.

¢~

Deduce (zuu) the relation between moment (M), stress (f) and radius of curvature (R) for
member subjected to bending moment.

Determine the ultimate bending moment that can be resisted by the cross section shown 1 Fig.

5(a) if the relation between stress and strain of the material is as shown in Fig. 5(b).
((0) JS5 b hans 53l JlaiiVl g slga¥i iade (S 13 (19) JSis oo sall 5yl L8 dleny Ll 2y e (ad) s
———120.0—

g] Stress
li (Yem?2)
A
. ﬂ& |
: |
l | 240
| / 5
S — [ _Strein

00012 0.006

All Dimensions in mm

Fig. 5(a) Fig. 5(b) Pul 100 mm-rod

Find the ultimate punching force (Pu) that can be applied on a rod
of 100 mm diameter that can be resisted by a steel plate of thickness
20 mm made of mild steel grade 280/400 if the ultimate shear

strength of the steel is 0.95 of its tensile strength. ‘
e /YA :\..13)}?.47~ AJMQ.)H‘HLA‘L)‘CJXQ'&‘)S:);'?‘\" a)ﬁg*mé‘;lch)ﬁtﬂ‘u&agpug_ﬂiuaiduwé|mi)
(;JJ‘LJGAUA vde =‘_)A5M;¢AJLEACU.LS\J‘

20 mm-plate

A torsion test is performed on solid cylindrical steel bar having 4.0 ¢cm diameter and 200 cm
gage length. The elastic torque = 16 t.cm. Modulus of elasticity of the bar's material = 2040
t/em® The maximum torque = 48.0 t.cm. Poisson's ratio = 0.275. Deterniine:

1- Elastic shear stress. 2- Rupture shear stress.  3- Modulus of resilience and elastic
angle of twist restored due to 32 t.cm torque removal. Find also, the inteinal diameter of
hollow shaft made from this steel bar to resist 60 kg.meter torque.

273



Second Paper "Non-Metallic Materials"

Question No. 4:
a. The presence of organic materials enhances the hardness of building stones, is this true and why?
Discuss briefly the durability of lime stone.
(_;);la_“ J_AA.“ MJLA:\;\JC)H ?‘SNJ@M 138 (_lé _)L}_\N|BA)..AQA L)“*’:’:‘.‘.‘J“"Jl J‘_}A‘ RIS
b. Classify coarse aggregates according to their particle shape. How can you express Elongated
aggregate? Mention its effect on concrete properties.
Dla,ddl Gatd Ao o5 Kt dhiuall A0 G e Hai e Sl JS5 e el 58l A8 )l i
c. It is required to deliver 5000 m® of the all-in aggregate. The sieve analysis of the used sand,
gravel, and specification limits of the all-in aggregate are given in the following table. The unit
weights of gravel, sand, and all-in aggregate are 1.70, 1.75 and 1.78 t/m>. The costs of 1.0m’ of
gravel and sand are 80 and 40 pounds, respectively. Calculate:
1- The mixing ratio of sand to gravel to obtain the desired all-in aggregate.
2- The amount and costs of sand and gravel.

Sieve size 1" 3/4" | 3/8" | 3/16" 7 14 25 52 | 100
Gravel (gm) 400 3200 | 9400 | 6000 | 1000 | - - - -
% Passing of sand 100 100 100 96 92 80 70 30 5
All-in aggregate,

EPeC.‘ﬁca“"“S' 95-100 | 75-95 | 40-70 | 20-50 | - - [330] - {05
1mits

(% passing)

Sl s lieal galt g3 5 e g Tl g 5 aa lial sall 3 p3a Gl o1 ) e Jgemall e gy dad ) e 0SB A, Tp 00 s 25T 0

.]nlaz_\mg.mm‘ v?/uL: YVA L VYo VY =L§M‘J&).“jh‘)“wds.‘ujjx‘ihjjg_&:_)ﬂ\u.\c4.:\.L; £ JA:;_].;A. (Ln_)li_,u)uusgh
Lagie J8 AT y i€ SISy o phaall sl e pemall Ja i a3

Question No. 5:

a. Mention the hydration of C;A. What is the effect of C3A on the compressive strength (compared

with other compounds) and sulfate attack.
(3 S0 3l 3l Aanlgay (LS a8y 4 jlie) Taiaall doglia e o 50l Loy C3A Dol sdl)

b. Draw a sketch for cement kiln. Mention the formation of cement compounds.
(Ciiant S ja 58T S SH i) i gl aus )
¢. Compare between cement Type III in both 'ASTM' and 'new Egyptian standard specification'

through compositions, properties, uses and classes.
(45 0 5 clatadiu¥ g el sally S Gl Cum o daall 4y peaall lieal galt By 483 3 ) Ciliaal sall L (T) o Ciien) Un 0 J8)

Question No. 6: :
a. A multi-story building consists of 40.0 stories. The foundation is attacked by ground water that
contains high sulfates' contents. Select the appropriate types and grades of cement. Explain the

reason of your selections.
alaaiud Apulia) Cusant gl sl ol »<l ool e e 38 5 L A s olae Laaled il  jaTy Gitla £1 (a (5SB le ise)
(k5 Sl Gy g Linali 128 3

b. Explain the manufacture of lime and gypsum. Mention the uses of each one.
(Logia JS Cilalsausd S35 uaall s sl Ao lins 28y yho 5
¢. Mention the tests that should be performed on bricks in accordance with the relevant Egyptian

specification. Explain one test only.

(i Lgia aly JLa) o 55 pe Ayl Al Al gl Gl oLl gl o a3l gt 2 Gl LAY YY)
d. Mention the raw materials that are used for the manufactures of the three types of bricks: clayey
bricks, sandy-lime bricks, and cementing bricks. Mention also the types of cementing bricks and
their properties with respect of dimensions, compressive strength, and density according to

Egyptian specifications.
caghall 1l Ll €3 sl qaglall g o5 pall o W ghall ¢ ikl glall g g o ghalt e 153 DD gl 8 Laaiiaali Salall 23
4 el Loudlgil) Zial gl il sl y AR g il A gl g sbaa¥H s (90 Al g3 (bansY)

With the best wishes of
the material's staff

373



\j\/\\ )AJ

Alexandria University

4y S} dsala

Faculty of Engineering Auwaigh Ads
Civil Engineering Dept. Agdal) dwrigh and
January, 2010 Yore Ll
Theory of Structures I CE161 Y Clp LA 4y ks
First Year LA A

Time allowed: 3 hours chele G 2 G

1. Classify t1e condition of each of the structures shown in Fig. I, whether the structure is statically determinate,
statically indeterminate, or unstable. Show how to make them all stable and statically determinate, and then
calculate the reactions. (25 marks)

2tm’ , 2tim”
g O 2 8 O O O O 1318

i
N
\}\- —— n !
I
, m m
K 3x4"%]2 3
(&
Exam Committee:  Prof.Dr. Elsayed Mashaly, Prof.Dr. Mohamed Diwan January 2010
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Theory of Structures I CE161 Ve Ly 4y ks
First Year S Ay

Time allowed: 3 hours clele CB 1 Gl

2. For the structure shown in Fig 2, draw the internal force diagrams.

(15 marks)
t
2t p 4§
T
2m ,
N — C |
4" |
!
B
A2 1.5
Fig. 2
3. For the compound frame shown in Fig.3, draw the straining action diagrams. (20 marks)
Ath 3tim:
D
-] D AN TN NN -y
C' 6T 2 12
)
m | Fr—"
6 |
) 4"
!
A
e //jfﬂ ' CBB = l‘
\ | . om
! -
. | 5]
l | -
k % 4 M b
Fig- 3
Exam Committee:  Prof Dr. Elsayed Mashaly, Prof Dr. Mohamed Diwan January2010
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(12 marks)

2. For the truss shown in Fig.5, Find analytically the forces in the markedmembers g, b, ¢, d e, and /.
(18 marks) |

|
v Exam Commitiee: Prof Dr. Elsqyed Mashaly, Prof.Dr. Mohamed Diwan January2010
; (373)




