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Question NO. 1 aeon { Co
i . Draw the following with net sketches 1

4
.|+ Examples of structural cracks. (1) c

—"‘J
:&\ 2. The three types of relative movement of the two-crack surfaces. (2)

-

Ty ]

- 3 The definition of the critical toughness (Kcl). (3)

o Clircumfclrcq)ntial stress distribution around an edge of "circular hole-in an infinite
" .plate. Rl
5- Distribution of & g around elliptic hole in an infinite plate loaded perpendicular to
.the major axis.(§') . '
— The criteria of stress cycles. (¢)
7 - Shape of complete reversed cycle{ F)
& ~ Shape of a pulsating cycle.8)
9 -... The shape of S-N curve for determining the endurance Iimit.(f{)
+ 16 A\ The effect of high temperature on material properties. (| °)
71 ¥ Creep test setup. (W)
112 . The creep-time curve. (32)
.13 . Failure mechanism by fatigue. (\3) B
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fracturc mechanics

——
}-‘rcquency of cycle. (2.
; k “Coefficient of asymmetry of a cycle (the skew).(3)

Endurance limit. {f)
- .Impact load. (§")
Static load. (6)

. Creep. (F)

The mean stress of a cycle. (8)
Thc amphtude ofa cycle Lq)
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— .‘Question (1) (25% of max. grad) N

'/:)\ Drawthcfollowingwimnetskc}:MlJWﬂmw Algud ey

S 1. Factors affecting w@’y of Boncre @
2. The different types aing cm:(c:w a
— 3. The process of setting a of cancrete? 2 ‘ J
Y. f Portland cement,
o)

/) 4. Development of strength of typical concrete made with different t

5. Examples of structural cracks. ( Part
6. The influence of curing and time of curing on the development of strength.
O 7. The effect of height-diameter ratio of specimen on concrete compressive strength.

8. The types of elastic deformation. , -
9. The creep testsetup.  (Poart ) ,

10. The Shape of standard Specimens and setup for compression, splitting, and flexural tension.
{ 1. Mechanism of fatigue Failure. (Pt I) ” :
12. Creep and creep recovery of concrete stored in water and in air.
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| Q1 | Idea (50)% | Steps(§5)% | Calculations (15)% of;Final Result (10)% | Mark (30 |

¥
=
Ll

.

Draw the follo net gketch

i. The shape of syHEEtEENd Pulsa
* 2. The strain — time curve showing all stages on drawing.

--——/
g :
. 3. Theinfluence of temperature on slump of laboratory mixed concrete with different maximurm
/

aggregate size.
Diagrammatic sketch of different types of set of cement, mortar, and slump loss of concrete.

Cube strength relationships for concrete made with Ordinary Portland Cement.
Examples of structural cracks ( Pt I s ¥

oy T

. Effect of height-diameter ratio on concrete compressive strength.
. Graph showing the different types of the modulus of clasticity.
- 9, Effect of curing conditions on the strength of concrete.
0. The process of setting and hérdening of concrete.
Variation of tangent modulus and poisson's ratio with stress level and rate of loading.
7 12. Graph showing the loss of workability,of concrete with time. . . . .
s 13. Graph showing the effect of high temperature on material properties. (Paﬁ- .]'[)
14. Effect of modulus of elasticity of aggregate on relative crecp of concrete,
/3* 15. Different types of bleeding of concrete. " .- c :
L,16. Circumferential stress distribution around an edge of circular hole in an infinite platz.(\':bd b 'I)
_17. The three types of relative movements of the two-crack surfaces.( Bar ¥ ) X

N

R e L. lB.’TheVeBeap < ] .,\ ) .
19. Effect of cement fineness on the development of concrete strength.
P 20. The parameters affecting workability of concrete.
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Chouse the correct choice for each of the {ollowing statements in the attached answer sheet. The
chuice is correctly inade by filling the circle in front of the correct letter, a, or b, or ¢, or d same
as that @. - :

1- Concree is a man-made composite material composite of
guregale and cemept-past—— —b-aggregatcund-canent ——— e eemenr and e dggregate
d- coarse aggregale and cement mortar

o ——

2- Final sel corresponds approximately to
a- the mid-point of stage 3 of C3S hiydration b- the end of stage 3 of C38 hydration
Approximately at the beginning of stage 3 of C38 hydradon d- at any time ol any stage
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elwady

% . 3- Superplasticizers are . e

: —_— 2 Boeop admixturss b- workability reducers @ water reducers  d-<lag

' 4- False and flash set arc ting
a- normal set - "; abnormal set ¢- cemnent additions d- concrete se

3- The strength of concrete is defined as ) th
the maximurmn load it can carry - b- compressive stress  c- ter'lsllle Sfl'c.“,g‘ ST
d durability : , ey, Lualtd 28 : :
6h Concrete structures, except f‘or road pavcmcms are normal[y desxgncd on thc basxs of "
/C lensile strength b- shear strength c- concrete strength  d- compressive stren&

e
- Ao e B

7- The tensile strength in bendmg is known as

. .
o= e e e e R
svbr - ~

i Ty asmodulus.of rupture - beisplitting strength ' c- ciibe’ 5"‘°“81r’ ’ 1/‘/ bcam 5"""gth
— 8- Cements containing a relatively high percentage of C;S, gain strength much more rapidly than
those rich in
a- CJAF b- C4A +$.CsS d- CHAF
. 9- The minimum water cement ratio required [or full hydration is

2-0.36 025 ¢c-0.5 d-0.22
19- A partially compacted concrete will contain large voids and the concrete strength ]

- will be Ligh: l,n_vill drop c- will be constant  é-will be more than 30ViPa
i2- Cracks initiated at the bottom of beams and slabs are due to

a- dilTerential settlement ®-inadequatc design ¢- overloading d-poor concrete
13- One oj the disadvantages of concrefe is s

a- the low shrinkage b- the low toughness @ the low ductility  d-the low strength
14- Long-term requirements of co:u:rete are

a- strength b- stability - cansistency and stability V.ﬂ/mablllty and strength
15- The higher the water-cement ralio

a- the l:ighc,fr_is the workabilit)f b- the higher is the strength M the higher is

the workability and the lower is the strengih d- the fower is the strength

16- The increase in (he aggregate-cement ratio

“wwillierease the workability '”'_Vl/wlﬂ decrease the workability ¢- will not
alfect the workability d-will increase the water eflect .

I7- Rounded coarse aggregate particles
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a- increases the ::trcu.gﬁ ldccx . ud e dcumumu the
inc

stengih reases the workability and decreasing (he siggifisth

13- Aggregate with rough texture and! anguiar shape

t decreases the workebility ~b- decreases the strength ¢~ decreases the bond
strength d- increases the durability '

19- The increased fineness of cemenit will reduce workability at a given wle ratio ay thoso
cements have

a- high allfalx content ‘,0/ higher specific surface area and hydrate more rapidly

c- small size particles d- rounded particles

el

20- Aggregates
a- are limestone’ @ stronger’

ST b- are sandstones ¢~ are natural gravel and sand
.. than concrete itself ‘ . ¢ '

21- Tlic optimum aggregate size used for concrete lies in the range of

AF 10 and 50mm b- 10 and 60mm ¢-9and 13mm  d-40 and 50mm
e'w 22-Aggregate: < e / ''''''' TR TR ST AER R A AL LR AL Tt
a- has a hard strength @ has a little effcct on c.oncretc strength c- has a significant
effect on concrete strength  d- increases the workability of concrete -
23- Standard curing requires ~ '
a- hot-humid conditions @- 90% humldlty and 20C temperature: ¢- dry ~hot
conditions d-dry air

24- The lughel the curing temperature of f concrete "
a- the lower is the rate of strength gain @- the higher is the early slrcngth and the

~ lower is the final strength c- the d- the lower is the final
strerigth r

higher is the final strength

’
cmrcte compr.wve steength are

25- The basic specimens used [or dclcrmmmg c
S shaped specimens yubes cylinders

a- beams b- mortar cubes
and prisms

26- The indirect tensile strength is

4- lower for dried concrete than saturate
concrete c- higher for saturated concrete than for dried concrete

concrete compressive strength

d concrete ‘@ lower for saturated conerete than for dried
d- equal to 2% of

s _.._lLlh:_msmuha rale
b- the faster is the hydration rate
/.Ahc higher is the indicated strength

a- the lower is the indicated strength
¢- the higher is the shrinkage mechanism

2§: The time-dependent strain is called
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- a- shrinkage b- durability @ creep - d-swellingx
™

29- The medulus of elasticity is the ratio of load pe;'tilli;gmuo _ t/ a6
a- the plastic strain b- the clastic deform4tion c- linear strain @ the elastl
deformation per unit length :

b
30- poisson’s ratio of concrete is equal to ' o
a1 b-2 o c0S . 802
| 31 Forstructural elements constrmned with f xed end conditions, crecp causes
" g-éxcessive strains b- excessive stresses
¢- higher concentrated strains +—& stress relaxation
32- In normal weight concrctc the soutce of creep 08 | Ly et s ML R df 5
s iF g / the hardened cement paste "~ b- thc agpregate ¢~ the admixtures d- the san
- '33- The type of slump for medium-plastic concrete is
a- shear slump ¢ true slump c- collapse . - d- no slump
34- The higher the slump B
l/‘ the higher is the Kelley ball pcnctratnon b- the lower is the flow diameter c- the
lower is the compacting factor d- the lower is the workability

35- The most useful advantage of the Kelley ball test is that
a- it is easy to be handled b- it is easily carried in both laboratory and the field
,/‘ it measures the workability of concrete in shuttering d- non of these choices

36- Stability is -

a- a long-term requirement of concrete b- the basis of the hydration process

c- non of these choices /I cone of the short-term requirements of concrete
37- Aggregate of particle size over 25Smm ~ .

a- increases coucrete strength @- increase the tendency for segregation
c- increase concrete workability d- increase durability

38- Bleeding can be reduced by using
@ cement with high fineness b- aggregate with large size ¢- high water content
d- sulfate resisting cement

39- The workabthty of concrete can be regained after
’emnplcte-hardcmn ==~ @false set-=-- ~c-flash-set——-~d=120-minutes-of mixing— "

40- False set is most often caused by

4- cement hydration b- crystatlization of lime c- rapid set of fine dggregate
/- crystallization of Gypsum

&=
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strength. (1”) i

Bleeding of concrete can be reduced by increasing the cement fineness. (1)

For static loading, the faster the loading rate the higher the indicated strength. ()

In ultrasonic test, the presence of moisture gives apparent lower strength.  (X')

The aggregate strength has little effect on concreite s'u'enf 4 ’.'l A
ility is significant only for pla g

The effect of carbonation on concrete durability is sign #‘7 i

The shripkage of reinforced concrete is less than that of plain

Permeal ili_t%: is defined as the ability of concrete to draw water into its voids. (‘"(l )
¢ residual deformation of concrete stored wet is higher than that stored dry.

10." Air-dry concrete has significantly higher strength than saturated concrete (v
/\ 11. Autogenous shrinkage is caused by losing offreewater. v~ . .

AT L Y
EEI Y

NN AEWLN -~

8.
9

\ C -

- - - .- " .-

x)

Question (3} _Cop_y_ll; the following statements in your answer sheet in the same sequence and ;- < [

mark (V) or (x) in front of each one. (Wrong answers will be evaluated negatively). (x)
Initial set corresponds approximately to &c mid-point of stage 2 of C33 hydration.

Water-reducers are used to increase the workability of fresh concrete. (X) ( V)

The tensile strength of concrete is of jmportance in the design of concrete roads and runways.

The higher the cement fineness the lower the concrete stren‘gt.h. (X) " (,‘
The long-term requirements of concrete are such as workability and stability. (X ) %3 V"‘

The aggregate strength has little effect on concrete strength. ( ) .
Judging the workability of concrete using the subjective assessment 1S based on the enginect

experience. {17) '
Concrete is considered stable if it segregates after casting. X ) 8 CemeY

Concrete is a man-made composite material composite of aggregate water, and admixtures.

(x)

lb. Consistency is on of the workability characteristics. (¢~

11. Air-entrainment admixtures increase concrete strength in all ages. (x)
12. The higher the water content the higher the workability. ( 1)

Question (3) Copy 2l the following statements in your snswer shoet then write down the correct
choice in front of each statement

L

15

(virong answers will be evaluated negativel
The higher the cement fineness  a) igher the workubility the lower the

workability ¢) the lower the rate of cement reaction d) the lower the
strength

. The modulus of é!a:uicity is 1) the load per unit arca b) the ratio of siress @ the

ratio of load per unit area to the castic deformation per.unil length d) the stress per unit
volumue e

- One of the main cavses of wear of concrete is @ abrasive material in water

b) chieride attack ¢) sulphate attack ) high tensile stresses

. Supeiplesticizers we @ water reducers b} cement replacements ¢) setting
aceelerators dynew cement types

. Concrete consists of a) cement and coarse aggregate @ cement, apgregate

and water ¢ cement, sand and water ) cement and water
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Semester
cademle Year 2011{2013

Course Name: Charsgferisties &

e (Mid/Term): Term _
gtlsof Maksrial i % Exam: 13/172013
Course Code: tY\T HELWAN UNIVERSTY Time Allowed: Three Hours
Level: 2% year Maximum Mark: 90 degrees ___

NOTE: Exam is in (1) paper (2) pages
[QU [ 1dea (50)% | Steps (50)% | Calculations (-)% | _Final Result ()% __| Mark @0) |
Draw the following with net sketches (ALL DRAWINGS MUST BE DONE '
. ACCURATELY WITH RULER AND PENCILE OR THEY WILL NOT BE
EVALUATED) '
‘1. The factors affecting workability of concrete.
The effect of coarse aggregate content on workability of concrete.
. The effect of cement finencss on concrete strength. , o ,
The effect of chemical composition of cement on the development of concrete strength.
 Diagrammatic sketch of different types of set of cement, mortar, and slump. loss of.
concrete. ' .
The process of setting and hardening of concrete.
The loss of workability of concrete with time.
8. Diagrammatic sketch of the ultrasonic deVice. . ;. oo vl b
“.'g. The effect of specimen size on apparent 28-days compressive strength of concrete.
| 10. Different modulus of clasticity of concrete. )
1. Typical illustration of deformation of concrete subjected to constant load.
12. The effect of curing and conditions on concrete strength development.

wnHswN

.

R

is 3 t.em®”. N L
2 f(n)
0.10 1.02 * = s RS
i ; ‘ * d - -
0.20 1.06 i ' ) i
030 | 1.10 e, -
i N £ 4N 1)
20m 771 50m 1.0m

2. Calculate the maximum and the minimun stresses acting ata circular hole in an infinite
plate stressed at its ends by a ensile stress 200kg/cm?. Indicate the positions of the
maximum and the minimum stresses on a simple drawing of the hole.

[Q3 | Idea (50)% | Steps (50)% | Calculations (-)% [ Final Result (% | Mark (15) |
| Define the following: Endurance limit - Frequency - Skew -~ Range - Creep

. Explain the Creep test.

_Explain the Creep-Time relationship curve?

. Explain the S-N diagram?

. Explain the Stress-deflection test?

[Qa ] Idea(50)% | Steps (30)% |_Calculations (--)% | _Final Result ()% | Mark 20) ]

Di the following:
l.ucﬁ*é‘rgg_ of cement in reducing the bleeding.

2. The factors affecting segregation of concrete.
3. The effect of air entraining admixture on concrete workability.

W o w2

(172) P.T.O
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