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Answer four Questions Only

Ql- Explain in details the followings:
a- What is meant by..Bleeding.. what are its undesirable effects and how can

these effects be minimized.
b- The effect ofair- entraing, water reducing and retardering admixtures on

fresh prop€rties of concrete.
c- Heat ofhydration ofcement and factors affecting it. Qs%)

Q2- Discuss the followings:
a- The effect of porosit5r and absorption of aggregate on the properties of

concrete.

b- The effect ofsteel plates oftesting machine in uniaxial loading and how
should be minimize this effects.

c- Ready mixed concrete, referring to advantages, types and problems.
(25 o/o\

Q3- Give the reasons for the followings:
a- Rise air temperature during mixing, placing and setting concrete increase the

early strength but it have adverse effects at later ages.
b- It is necessary to control the grading of aggregate.
c- Loss on ignition in ordinary Pordand cement is limited by specification.
d- The percentage ofclay and other line materials should be not more than the

value limited in specification.
e- It is diflicult to be estimated the concrete strength at 2g days from th€

str€ngth determined at 7- days. Qs%)
Q4- A- Differentiates between the followings:

l- Evaporable water and |ron evaporable water.
2- Pozzolanic cement and ordinary portland cement (chemical composition,

properties and uses)

B- Define the followings:
(rs %)

Accelerated curing, water prooling admixture, artilicial aggregate, gel pores,
(r0 %)



Q5- A- Use the British method to design an air- entrained concrete trial mix with

volume 0.03 m3. Ifyou know the followings:

1- Characteristic compressive strength 35 N/mm2 at 28 days, K= 1.64 and

slandard devialion= 8 N/mm2.

2- Required slump =100 mm.

3- Ordinary Portland cement

4- Maximum aggregate size 20 mm.

5- The minimum cemenl contenl = 420 Kg/mr.

6- Maximum free water/ cement ratio = 0.45.

7- Air content = 4,5 7o.

8- Aggregate q/pe: coarse: crushed,Iine: uncrushed.

9- The percenhge passing (0.6) mm sieve:88 %o.

10- The aggr€gate used in dry condition, the absorption offine aggregate =

4 7o and for coarse Lggregate = Z o/o. (15%)

B- Use American (volumetric) method to design concret€ mix for casting concrete

structure exposed to sulphate attack, ifyou know the followings:

I- Tbe mean 28 days sareoglh 30 N/mm2.

2- The specific gravif ofordinary Portland cement 3.15.

3- Required slump =150 mm.

4- The minimum cement contetrt = 380 Kg/m3.

5- The specilic gravity ofcoarse aggregate is (2.6) and for fine aggregate (2.5).

6- The unit weight ofcoarse aggrega(F 1600 Kg/m3.

7- Maximum size of aggregate 20 mm.

8- The lineness modulus of fine aggregztn = 2.9. (10 o/")
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fc+K.S 35+1.64*B

(e) gJ / cr-tilt ilt.r-Jl +t.e

:JrYl AL-rJl

- aao')_
m.mz'J.-r*a 1-0.055*4.5

N/ mm'? 49 = a;+ r!:ll !u--::)l LjlL

w/c = 0.39 r53l gr

w/c= O.45 -jcYl rJl 6- J-rui

w/c = 0.39 4+ uil

.4jl3r iL-/l

*lSll 'LJl= 2/3* wf+ 1/3 * Wc

= 2/3 * 180+ 1/3 * 21.o = 19o Kg/m3

4jlnl {, }"ll

;,i-Yr c;-i*= 19O/ 0.39= 487 Kg/m3

Kg/m3 42o = c-*)l driJ ;.r!l 'rs.ll 6^ e,i6

KE/ m3 qll = i!*)l cri:" uil

' :-+ljl ilJ,.ll

D',=D-10*RDA*A

Kg/m3 23gg = iiLJ:ll ir[s - Jsi.]l u-

D' = 2399 - 10 * 2.65 * 4.5 = 2279.75 Ke/m3 = 2280 Kg/m3

ilsjr dri*= 2280 - 190 - 487 = 16O3 Ke/m3

27 -5 o/o ec\i\ alsjl l., i* - i*tll :1,!1

acljlr arsjr u-i-= 1603 * O.275 = 440.83 
=441, 

Kg/m3
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aliJr ersrl c-f--= t5o3 - 447 = !!62 K8/m1

a.il-: aI! cj-,j-ll rlsjt

rrJr ecu.ll irsJlr .s j:-.- 44! *#= a2q *C/^,

lirsir ,_"iJr ersjr d_i*= 1162 - #: = 1139 Kglm3

u-t j.)l iJ JJr .ut ,a=_ (44r - 4za\+ OL62- 1139) = 40 Ke/m3

(a) tg 1ll-Lilt Jl3Jl !ilJ+

;Jr)l ;J'!l

Kg/m3 21.O = "LJt 
(Jiji- J:+ll (-r.

ci*)l Jl cUl : r ..t i;_ tj1 41,_rr'

o,45

0.55 = cjj\ll o-

= (6) &.irl ;" :,":;rr 
6^ e_.ii

w/c = 0.45 J1j! ()il

; ;iltjjl ils:Jl

-i^Yr dri!= 210 / o.45= 466.7 Kg/m3

rj_l+ll ", : ill_rl alll

0.61 =o 
ur:o uo 

= tuLlt o. es irs: JsJ ;r;Jr as;r ...2

.,Lll .lsjl ,jjr= 0.61 * 1600 = 976 Kg/m3

J,j,ijl ilsJll eotlll .lS;ll eLJl c&-)l 6L&Sll

1139 424 40+ 19O= 230 487 m' r.El

34.L7 L2.72 6.9 T4.6L 0.03 m' tjsl

- lo -
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o.Lg -' =ro-4 = 'Lll e+- -1

m,0.148 = #=_ =:.:*yr a+- -2

0.375 m I = ,_o,ro*-.L = JjJr ils il .s -3

0.02 = ::*Jl ,l$ll r+- -4
pcL:.u prsjr e+5= 1- 0.19-0.148- 0.375- 0.02

= 0.257 m3

ectill irsrll 6r= 0.267 * 2.5 * 1000

= 667.5 Kg/mr


