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1 1 2 3 4 5 6
X 15.0 5.0 9.0 1.0 16.0 2.0

SUM=0.0
(=1
LIMIT =6
10 CONTINUE
IF (LGT.LIMIT) GO TO 20
SUM = SUM + X(I)
I=1+1
GOTO 10
20 CONTINUE
AVE = SUM/(I-1)
I=1
30 IF (X(I).LT.AVE) THEN
X()=AVE
ELSE
(X(1).GT.AVE) X(1) = 2*AVE
END IF
I=1+1
IF (1.GT.LIMIT) GO TO 40
GOTO 30
40 CONTINUE
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First Paper
Question (1)

a- Mention the classification of Iron according to Carbone content and uses.
Adlaladiud S3y ) g9 SH (5 glaa e oliy yaall pawali S
b- Fig. (1) Shows a member with hollow section which is subjected to two loads ( P & 0.5P ) it is made of
material B. It is strengthened with material A. The modulus of elasticity of A and B is 2000 and 800 t/cm2,
respectively. The grade of A is 400/600, while the yield stress of material B is- 1440 kg/cm2. Calculate the
maximum allowable load (P) and the elongation at the free end.
e Yool Av s« Youa/ Gla Yoo o B o Abslall Ly ja plas SIS, A Bobas lgare 33 4y g B 33ke (o yiana JSEI Cpaall Cigaal guiaall -
sall Gkl die el y 41 7 yasss (P) Jaa eall Cainl Youa fpaS V€8 =B gyed deal Gy Vo e /0 A sl dg, cul€y cui il
6 Qs lia S 131
c- A member of cross section given in fig. (2) with a buckling length of 3.0 ms made of steel of grade
240/360 is subjected to axial load of 60 ton. Is it safe?

Ol guanll 138 b e Ve (6 ) o daia Jaal agaay YU /Y € 436 ) Gilia (0 f gian jia T, Aalagil Jglay (Y) JS& (ppe 4o llad guac -

Question (2)

a- Proof theoretically the position of neutral axes and the formula of flexural stress for elements subjected to
flexural moment

,ol.'\a.'ly| J%'U.)L\a‘,dyﬂl J_,a‘ulSAlg)LJCum 5Lhi|fa"_')a.‘3..'a)l.‘“ sliae M .

b- For the beam given in fig (3), calculate the maximum flexural stress, curvature, the maximum deflection

and maximum shear stress. If the tensile strength is 180 kg/cm2 and modulus of elasticity =100 t/cm2. If
the factor of safety equals 3.0, is this beam safe?

VA« 2l 833U Lo plie oS 1S uaVY Gl Slgaly o giily aad¥H i 51y aadY oLiniY) dlgad Cansal (T) a6y JS3 5 Aaia pall 5 a8l -
¥ = Gl Jalae S 130 Al 35S0 038 Ja Tans / (paY o+ g pall ey Tau / aaS
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c- For the shown beam given in fig. (4). Calculate the ultimate uniform load (wu), if the properties of the
material in tension and compression is the same.

Amiaall 8 L 8 A3 5ol Gl g IS 13 (W) £ ge Jas (sl cansal (£) o8 JS (8 daia gall 5 a8l -

Question (3) ,

a- For the beam given in fig (5) made of e material (A) and strengthened with material (B). The modulus of
elasticity of (A) and (B) is 100 and 2000 t/cm?, respectively. The allowable stress of (A) and (B) is 100
and 1400 kg/cm’, respectively. If the neutral axis depth is located at 24.1 cm from top surface,
calculate the maximum allowable bending moment.

goaall dLga¥ly Taafda Yoo v o Ve sl Ay yall s ISy B Salay Lase i 63 A B3la (o de yiaally (0) o8 JSE 8 daia gall 35S0 -

e YE,Y =35l g glall pedaudl o Jgaidl ) o 0y OIS 13 4y £ parse eliadl e il cad | i e Yau/paS VE s Ve Lad

b- A torsion test was carried out on a steel specimen of a 16 mm diameter and a 120 mm gauge length. The

following test data were obtained for the torsion moment Mt and angle of twist (0).

Mt, t. cm 0 [08 {16 (24 30 |35 |40 K45 |50 (55 6.0
O, deg 0 1 2 3 |10 |20 [60 [100 [200 BOO 0O
Draw the Mt-0 curve and determine the following:
o Elastic shear strength - Plastic shear strength
¢ Modulus of rigidity - Modulus of resilience - Modulus of toughness
¢ Find the minimum internal diameter of a hollow cylindrical steel bar made from the same steel
if the outer diameter is 80 mm, to resist 1.2 ton.m torsional torque, and to satisfy the allowable

angle of twist is 1° in length 5 times the outer bar diameter.
gt Jgaadl B LS ey iV Ayl 5y 6l g3V 0 je i CulSy pa VY0 Ll Jpday pe VT La ki il e A e o V1 LR (5 0l -
— L jlaayde g )l jilaay Belnadl Hiles -ﬁ\ﬂY|éuﬂM|LJu|J:\J)J|LJu|;.uahp:a‘ﬂ\ﬂ:\:o‘,u_,ebﬂ\ﬂ‘.}wgml
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Fig.(5)
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Answer the following questions:

Question No. 4.

a- Discuss the different stages for the preparation of building stones. (sudl jlaal et diliaall dal jall J50)
b- Explain a test to determine the specific gravity of building stone according to ASTM C97.
(97 a8 A e Lyl Al pall Gy Ll Jlaa o st 05l o] il 2 )
¢- Explain a test to determine the percentage of fine materials for aggregate. Mention the
acceptance limits for fine and coarse aggregate according to the Egyptian Standard.
(i poaaall Zisal pall Gy €01y il oIS 51 g XV il 3300 JS3 A8 ) Do (g Aol ol pall g il 2l A el sl 2 5])
d- Explain why using sand only or gravel only as a concrete aggregate may result in a low strength
concrete? Draw and discuss a relationship between the surface area of the aggregate (on the
horizontal axis) and the compressive strength of the concrete made of this aggregate (on the
vertical axis) assuming cement content is changeable according to the situation. ,
O AT} (BB g eyl Pl pil] Amidiia Jaiaim T glie 1 el (g s A 301 (IS S 13 Jal j 5f Jaih Ja y st 13) 13L) - )
(SN A danadl Zabiaall iy o uas g i) 5 g5 Cigil a3 i ) Al AN Jaiaza Lo glia 1S 1 Dpadasall dabinall
e- Mention briefly the main cement properties:: If a cement sack is delivered to the lab; mention
without explanation the main tests that should be performed on that cement as well as the

equipment needed to evaluate its different properties.
W gy ot g lLESY) g s SS3 la sl (i iy Janall ciand 351803 a0 )5 13 e A W Gal i3l jlaialy i)
(o Juaa D A D15 eyl SIS g 5a ) gall il e e

Question No. 5:
a- Discuss briefly what you see in the following photographs: (AU ) peall ol il jleaidly JiB)




b- The following table givgs the chemical compounds of five types of Portland clemen't:‘ ‘

Chemical compounds Cement A | Cement B | Cement C | Cement D | Cement E
Tricalcium silicate, C3S 51% 63% 50 | 49% 28%
Dicalcium silicate, C,S 26% 20% 25% . 25% 50%
Tricalcium aluiminate, C;A 3% 14% 12% | 6% 10%
Tetracalcium aluiminoferrite, C4AF 16% 3% 11% 12% 10%

i- What are these types of cement accofding to ASTM C150? Explain your answer.
(i) s 2.8, 50 Y1 Al gl Ciaginatd G y Jpaadt 38 S04 el 151l o L)
ii- Select the appropriate type to be used in the following cases (4l ¥l & caliall g gill Lgia i)

1. Early removal of form work. 4. Reinforced concrete attacked by sulfates
2. Reinforced concrete attacked by sea water. 5. Plain concrete attacked by sulfates
3. Plain concrete attacked by sea water. 6. Casting a concrete mass 45 (2 x4 x 30 m.)

¢- Results of sieve analysis for two sands (A and B) and coarse aggregate (G) are given below.
1- Determine the nominal maximum size of gravel and the fineness modulus of each sand.
2- Find graphically the mixing ratios between Sand A : Sand B: Qrave to get the given
all-in aggregate.

Table 1- Grading of Sands A & B

Sieve Size or No. 3/16” | No.7 | No. 14 | No. 25 | No. 52 | No. 100
P ercentage | Sand A 98 96 85 65 - 34 20
it % \"sandB | 98 | 71 | 45 | 35 | 20 12
Table 2- Grading of gravel (G) _
Sieve Size or No. 327 | 1.0” | %” %’ .| 3/8” [3/16” | Pan

Percentage of Total Retained by
Weight, %

05 | 35 | 45 |40.5 | 70.0 '95.o~ -

Table 3- Required grading of all-in aggregate :
Sieve Size or No. 3/2” | 3/4” | 3/8” |3/16” |No.7|No. 14|No. 25|No. 52|No. 10
Percentage Passing by Weight 1 ‘
for All-in Aggregate, % 98 75 48 39 28 | 18 13 h) 0
T S i Y Gl an gl -] s shhnall agladt IS 0 o ghlaall 7z ol GlS g 15 6 iy ey e il anad) gl il dans)
o ol Llil JS ) e Jpemall G RIS B Jei: A dd,nuuwmmumﬁh,u 22 e g5 0 Ragadl laa
(3ds»

Question No. 6:

a- Compare between lime and gypsum with respect to: (1) The raw material used for the
manufacture, (2) The manufacture method, and (3) The uses. .
(pR35aY! -3 cpiaadl 4 jla -2 Aelinall (8 Aesiiunall plall af all -] tigals a gapally il cap 0 5)
b- Explain the mechanism of adding gypsum to the clinker during the manufacture of cement.
Mention its typical percent. (Al &ila¥! daus 83 g Ciian) dsliva ol SUSH N uadt Al 4850800 2 20)
¢- Define the so-called pozzolanic materials and explain their beneficial effects in concrete.
Mention three applications in Egypt where pozzolanic materials were used.
(Y 53 3k e S 8 a2l jumae (g (e g pha) il i3 831 Al A 8 Lgalaiial 0 5d g 30 5 Ly g Joall S gall i )
d- Explain the effect of cement fineness on its properties. What are the main causes of

unsoundness of cement? (Fcuiandd) paa ol piad Ly Ml il (o Lo dialsa o Cuian) dagad L0 £ 5l
e- Explain the absorption test for bricks. (sl galaia¥l sl ~ i)

With the best wishes of the Material Group
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Question No. 1
Fig. 1 represents the PLAN of a MASONRY ARCH BRIDGE OF TWO
VENTS. It's required to draw to scale 1:50 the following views:
i) The given PLAN,
ii) Half Sec. ELEV. M: M; and
iii) Sec. Side View N: N. (projected from Plan).

N

0.3 |51 51 0.6
183085108 4.0 L1

T -fr———"——"————— TT—
nx | - “nr-———"""7="7"77"7"71 il l:> Lt ]\
© (4.80) ! (4.80) S >
e =)

Masonry Pier

MT ye N
- - - - -1 - - 1 )
(1.00) = ! = N
j = N n
Thic. of P.C. Cap =30 cm. 0.3 S ;| S 0.3
,r 0.8 H 0.8 + Masonry Abatement, ! “*0.8 ,'%__ 1.7 —
_—‘—\ +
I I} -4 _dH- L
b (4.80)
: D
S N
(A , 2
2 Data: by mﬁu QL
3 Arch Span = 4.00 m. ~ S
Q Arch Thic. = 0.64 cm. e “‘1 ;
3 Springing Level (3.00) N M
3 Pier thick. = 1.20 m. JW,IL T
Foundation Thic. = 0.75 m. _ _ T
™ Sheet Border F 8. 1
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Question No. 2
2. a. Fig. 2 illustrates section elevation of a REINFORCED CONCRETE

RETAING WALL. It's required to draw to scale 1:50 the following views:

i) The given Sec. Elev., ii) Sec. Plan A: A, and; iii) Side View.
Sheet Border
O
E -
9
N
| ?
- 3
~ 7
| 5
T -
S
~
Direction of S.V.
_

AR

ik i
= 4.8 —
Sec. Elev., Fig. 2
2. b. It's required to draw to scale 1:50;
i. The given Plan, ii. Elevation
of the PLAN CONCRETE ABUTMENT shown in opposite Figure (Fig. 3).
(12.00)

g

Sheet Border T

80 +

Found. Level = (11.00)
Found. Thick. =0.75 m.

PLAN é
Fig. 3 £ ,
Sheet Border
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