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Experiment.1

Normal Consistency and Setting time of hydraulic cement
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1.2 Apparafus and Equipments ST o r s

Named each Part in the apparatus below

(1) Boge p/af c

(2):.Coni cef Mol

The Apparatus name is
V;(_'axl gqppq ot us

7Mm N2EC c&'[d

(3)

Aniother Apparatus and Equipments:

Limer ., Gillmard, mixer , bowl , confainer

Gloves ¢ ; qroduohed Cylinder Sharp edged fonwel
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Cement (,65031) waker ]
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‘Data and Calculations

5.1. Normal Consistency

Wi, of Cement = £50 9

Table 1. 1: variation of penetration with w/c ratio
Wi, of Water W/C Penetration Log (Pent.)
(r) 7o (mm)

195 30 3 > 694

e “l'"‘*‘* 1——*—— . SR e

A 2015 3 Z O'qaz s e ———————

209 ‘ 3 16 1. 201
/

e Draw w/c% versus Log(penetration); Figure 1.1.

o From this curve (w/c% versus Log(pent.)), the normal consistency is.. 3.1 2.5 /.

1.5.1. Initial and Final Setting Time
wic% = 3125 %/ water= 203125 ¢

Wt. of Cement = & b s

Table 1.2: variation of penetration with time

Time Penetration
(min) (mm)
15 4 0
EXC, 33
Ls 3 6
6 @ 332
75 27
90 206
105 T4

o Draw the penetration versus time; Figure 1.2.

-----------

e From this curve (pent. versus time), initial setting time is..
e three different ways)

e Calculate/Find the Final scttin%gx}w (using th
84 3 minwted

1- Fvowm fhe Curve Cfé,{;/e 19 = 120 \Miv‘wA*"J
[+ QfST F90min= (1.2 4 7+ Yo =
1.5 TsT 4+ 45 min - (5«79 = 1635 Miuukes

V]
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' Dlscusslon . :
e ‘Discuss the relanon between the p Peﬂetratlon and w/c ratio using table 1. U

o Dlscuss ﬁgurel 1 (w/c% versus Log(penetratlon))

e Discuss the relation between the penetration,zfﬁd time using table 1.2

/“___’.
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&QCVC,U(SB . &vhl,uwxﬁe,ger‘v oA ’x‘l’w,e 7; }'IALFWA’M"U"‘
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e Discuss figurel.2. (penetration versus time)

we cansee fhe reletionship befwesn PMﬂ(A"l‘un e v

Is luvervse velations hip o non Livem

e The normal consistency value is accepted or not and why?

Tls accepled th\v\M skombowd neC s pe c;h in As TM

t< C,‘lé-?‘ﬂ)/

e The initial setting time is accepted or not and why?
[Lwos 79 min o L Lbwts Fiwe ts cccepied becouae b e s bewndond

Ioun W S maca CI'S T 4SS wmiw) whea wyse
}- or nugtrai%whyf) viteh appocdws MCO«&AM 4 CQ;T 4 )

rS T st pegreate

e The Final setting time is accepted
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yowa i
o It Covn e GBed T Cons truek ton

e Error sources:
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Experiment.2

Compressive and Tensile Strength of Cement Mortar

2.1. Objectives

\0 &.P\ﬂt.j,_im *fﬂ Cowmpressive and bengle w?\nxwt\_ o m Cesmeu ro ke,

dehevmiue Compliem ce with mcnn_m._c& Ay daher wime ke Q(,GS__T\V o@ (er—und

e deelde \b s acceptadole |y uced ovned md Lo Cow puve the s becorl 1

Oﬂfzu‘\*n}ﬂ ‘v Yhe Lwo rN\W+ ﬁAn@Su._ox PCSL.QYTWth._CS_

2.2. Apparatus and Equipment

[rowel \\|®Sw_;m T eat B\_Q.&f.x%m\
hC.}\fD\nSm.\ ﬁes\_-u\@wn_.o.\_\ﬂmb.* gn&\mxn
“ o ﬂ\
Gredushed g lags cylinder Ry iquite mold ﬁpmbmcﬁf
@\Q.\mm \/ Cubic meold mmoav\m«\ Lol
s\:xm.\\\\‘.s\_ﬁ bowl, nn\m&r\am

23 Materials S LB R e
C ement 0+T__c/</n sand
(orddvory ?csi&kbgr\: L
LoPc)

B et e b o
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2.2. Molding test specimens

1. Apply a thin film of oj] (release agent) to the interior faces of the mold.

Immediately following completion of mixing, fill the all molds heaping full with mortar
without compaction.

Press the mortar 12 times by thumbs to each briquette mold, try to include the entire surface.
Heap the mortar above the mold and smooth it off"and cut off the extra mortar with trowel.
Store all test specimens, immediately after molding in the molds in moist closet or moist room
from 20-24hrs.

Remove the specimens from the briquettes molds afier 20-24hrs.

Immerse them in saturated lime water in noncorroding storage tanks until testing age (3, 7, and

28days).

2.4.2.3. Determination of tensile strength .

1. Ateach testing age (3, 7, and 28days) remove the required number of specimens from water (in

our experiment 3 briquettes for each age). :

2. Wipe each briquette to a surface dry condition and remove any loose sand grains from the faces
that will be in contact with the clips of the testing machine. .
Carefully centre the first briquette in the clips and apply the load continuously at rate of
600+251bf/min (2.67+0.11KN/min.
4. Repeat step 3 for the remaining briquettes for each age.

98]

2.5. Data and Calculations
2.5.1. Compressive strength .
Cement Tvp@narv Portland cement ()

Ratios: ' ' T Weights: Cement = 740g
Cement: Sand = 1:2.75 Sand = 2035g
Water: Cement = 0.485 Water = 359g
Age | Compressive | Compressive Average Accepted Accepted Accepted
Force Strength Strength range or Not Avg.
(Day) (KN) (fPa) (Mpa) (Mpa) Strength
9.4 3.76 yeb TN
@) 8.9 3.5¢ 3.7 6 3 3pu-bné reR 3}4.}
' 9.9 3:96 yes S
26.3 10> % oS
. 341 1364 |1 425 |[11.25.3.75 | @28 12.5
i 33.4 326 | 92t ==/
,_ 40.4 1616 |\ 3~ 4es :
28| 373 % ( /If,\l*g 74 . 305.13.09 *’;:g 15/ L/
— 45.7 13.2% hiamera

& -3 5 \
note o- A=Sex16” a s0a10 = 25400 papd C&/E;Cf“f"’u

e Sample of calculations: s i 7 >
Roy\%e@w v \We s R W‘J"“- cw'j
Day<)i- i p Lquate’ =3.62Zmpg
¢ £ 1 -/rq)‘ ’qg;:é-z i o q3. 76 =113 7D

Ap_,r 6'“04 :3.3%[{-“ 4—~ 116 |
/ A Fhe qccepled avy sthragdn (s K"?—/‘J
=3/9¢ MPY o
> i da, 4 aceploble fhey ave witny
Rouwgre

q/b‘uﬁ:/l i-A")J'K; EE-TAR: 3,54-}3,01(:3.74
> .

R RS F ot
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Estimate the compressive strength of concrete with the same w/c ratio as the cement mortar and
same cement type at 28 days 2
)p — ‘y : @?4“}"! — C.JO/(< x *_ " 3' Y

=0 004 U W L1} (b ) - aemirt Mpa
(15 54, 72112

e

2.5.2. Tensile strength

Cement Type: Ordinary Portland cement (1)

Ratios: Weights: Cement = 400g
Cement: Sand = 1:3 Sand = 1200g
Water: Cement = 0.46 Water = 184g
Age Tensile Tensile Average Accepted Accepted Accepted
(Day) Force Strength Strength range or Not Avg.
() (MPa) (Mpa) (Mpa) Strength |
399 66324 Vo
3 512 63192 67354 |o.615-00bs | VS 6. 73bh Y
468 o- 7423% Yes o )
638 1.02¢ 9 res
7 793 1.2633 114062 |pqeq_ 1211 | Y& 11402
707 1. 1372 7 e
881 T 209¢ e )
28 1081 1.729¢ 1.4872¢ |up-1934 | 74 1. 214
1193 1.903% ges /

V

-2 ) <
e Sample of calculations: A= 25410 Y agafo™= 25410 wmm?

A*?DW 9= 4/':'_}1)_ = 632 e 4-0’).0'2)/“(3@1

62¢ a0
=P - z43

z 623~/ 06,
4(2 = ,'/ K
£

¢ 25a10”C

262 +4.2628 141312 211402
262 +1.259° 1~ —

oW v hoy b K - O
3 2

Accepha blerange =6.95gc0y -1, 15 Loy
-0-95(11,02)<1.15¢ 1. 1U2)

]
S‘\-‘(ﬂ/“(\V 6-"1(6/._4_‘14’1 So ‘(1/51,&} OQCCC,'AGVBI?
" Wﬁfuzce[)/%:’ ST 4 ln by = PO
3
P S — S

o Draw the experimental accepted average Compressive and Tensile Strength (MPa) of Mortar
versus Time (Days) on the same graph using arithmetic papers
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2.7. Remember to make your report tidy : andneat©
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Experiment.3

Tensile Strength of Steel

T

3. ¢ Objectwes

—v.-...“._,__,,_____
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3.2. Apparatus and qugpments

Universed )»ESJI'V\g machive (UTM)
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-alculations
Sl 22 Lemm= 344
Dimm= 175 Ai mm*=240 40
Drmm= 141 Apmmi= 156
Load Elongation Eng. Eng.
Stress Strain
(KN) (mm) | (MPa)
! 0 &) 6
2 2 831 6 #5107
> 2.7 2495  |9.9241072
. 15 2.8 £2.39 |94 54127
2 27 29 [#231  |a4. 7907
6 as 3.1 1ez. 13 |10.47<00
7 66 33 274. 54 | 14107
8 70 Qe 18 |16.89<00"
9 70 29413 | 27.02443
10 71 10 29534 |33 st}
11 73 11 303.£46 37 16 <8
12 76 14 3/6.12 R TR
13 81 17 23¢.93 57434108
14 85 18 353.57 |Lo 3late”
15 87 20 3 €1.39 | 675643
16 92 23 300 44 | FA7416°
17 97 27 Los 44 |21, 20900"
18 103 30 428 L5 |[fo1.35e10°
19 108 36 wa 925 121 .¢o 03
20 110 41 L4s# S |13857 e10
21 112 50 . 39 |16891 w0
22 113 52 f7o.0f |75 (716
23 114 55 k742 |125.0100°
24 115 60 1473-36 | 202 P10}
25 115 61 576 3 € | 20¢.00 <477
26 113 63 470 0h 219540
27 109 65 hsz. ¥ 214, BT
28 105 66 436 77 |222.4740
29 101 67 W0 13 224 35ale
30 100 68 515497 | oaa72ud?

A\

Pa ge_s*o‘f ?
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\
2. Sample of Calcu]ations
= (T

‘ R (DIJQ_ :
F ) U223 L2406 i ppn

F o 4% (D ’L: iﬁ

i % (14 1)2:756.06mm?

"oy -

” &[ wgw ey, = 2‘76/-62 =36 lYtna, ,
I:i‘l? g//e’s‘g A/F: .

N
—,?_- whe u P= 76
(

Hhes Fregs woes 4 - 7—0./

’ =241 | Mpa
Ewn S reisia 240 4 «10°°
= Elu “fo , -
g A L“V}?J!(_/‘.‘: W‘/\(v\ e‘um_;‘)u4-\vt« - 40 ‘—[A ¢ ‘;"/“—“ W § é ?7 ,,_04-(0 3
© DM Geqo Y
-3
~¢2. 710
3.4.3. Calculations : i

1. Draw the stress strain Diagram

(if you want, use Excel Program) and show on it these regions:
Elastic, Plastic, Yield, Harden

ing, and Necking

2. Determine:

Proportional Limit= 2 7 4.5 mMpy /
“Yield Point= 16.9 4072, 2194, 'ZMPO(/

-3
Hardening Point= 33.7 8 10, 2¢/5 3 4Mp7/

Ultimate Strength = 4#8.36 M4 /

5 415, &
Fracture Point= 229.72 410 4 C[//\/l/()

L
\ ') ISt
3. Calculate: Fhe slo P Prowm poivvt 4 bo i
Modulus of Elasticity =
e byess
E - A S ;/' A 6 —”"‘"———'_“
Y !
¢ fzrs 39-24.45)1° = M’-@ Pa |
B : -2
Co b5-94.12Y & 10 e
Ductility (Elongation)’= L PL? L k1007,
o ) i
=64-29%6 w1004 222977,
296 /
e wvesme— e e B e £ e e —
_ﬁ;;;ed by Eng.Buthayna Abu-Saleem]
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\

Ductility (Reduction iy, area) =

Ae_a 4160Y

————

A = 179'._'_?5‘_240'4 w400y
200 . 0
=35027.
True Stress at fracture Point =
<= p

S =M0ed0’ | sp6.x MPa
Ar 156, 66 g€

True Strain at Fracture Point =

V (\SM & A
e uL/u(u.V H/te @(@’1‘( eq) Y E‘H
Modulus ofResilience— V\WW‘\DG’—T QQ Sqfw =

c;ﬂpwle
495 0 a6’ s gato”

e
et Area = i ber of g uﬂk@&AVﬁM “:S /e
Modulus of Toughness = - 27200 4,2,_40 a A bhH 10
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& Weight of oven-dry test sample in air =..[4 5.0 ¢
B: Weight of S.S.D. sample in air =..1 50,7 9
"C: Weight of saturated sample in water =42 4., 4 |

Calculations:
1. Apparent Specific Gravity = /¢ "y/"/f o ] over di a/{ = N/w . A48 06
5 e T = » / - "—'/-«»«,_4
WC"‘/H/HJP oven hvid V/“"JM wwehey PReTS /}[,‘, v 72
= 2.81 1p
2. Bulk Specifi - - ek B L%t 4 =B
. Bulk Specific Gravity (SSDI)= weid y S Bt =,
WUW '—’()Sg r)__u/'f‘uﬂw:lmwl/‘{of/ ;J . .
1501 -935. 4

-D.45%5 6

u)e]'W"’
- Jiet M5t ureer - 5317/
7450

4.5.2. Specific gravity and absorption of fine aggregate

o(_) oven doied

Data:
A: Weight of oven —dry specimen in air = 4k, Z’g 7
w4 B: Weight of pycnometer filled with water = 166,17
S: Weight of the saturated surface-dry specimen = Je 3 .
/2 C: Weight of pycnometer with specimen and water =..777.3.9
Calculations:

[ o n() Ovel/‘—-cL'/'Q‘J = 475
. t Specific Gravity = “’ﬁ_’ﬁ—k ( L
1 Apparen p wel Up mvwm-cLVj F W, W2 4—‘7‘5 4750 :: ‘15{73

-0 Q27

| . eig hlo
2. Bulk Specific Gravity (SSD)=“{ g ?SS}’J a _&\

<

wight sVovendiy” P 5 oé’// 75

: o/ . wie of SSh_- wed oﬁ OVeM_éIif:A = B_A _;,,/7510/
3. Absorption (%) = _.ﬂ_“w.‘,,_‘, s /,jﬁ‘_{-ﬂ o ,

3. Absorption (%) = wgﬂlff SSD _w e i f‘_z_,__.é_,‘.’f‘f -dvyatsoy =Seo- UFS Qﬁ
A ‘ o ;

AN
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' Compacted bulk density

-

etbht of measure plus aggregate = 20,24 hy
eizhtof measore fitted-witrwater= 7!.41 v oy
2 Weight of measure =.. 4.1,

By: Density of water = 1000 kg/m’

'Gs: Specific gravity of aggregate = ...2..4.149 9

J

Calculations: 0 o e
v
1. Volume of aggregate = W&"/“A by W = 7’4 BB ~ € _

5 WO/4OV 1600

4/
~ L)
I = o
; f
2. Bulk den.sity Ofaggregatez w e/ i T ‘O
werﬂj,, . &S 'W 61 P u/W

— (iTEe ;
6 3aal03 /

3. Voids (%) = V i Y wids oo
Leids s ooy, @ ¥ Bulk 4,1%'/..-(776714-86

K W+ s, G . .Lia

. “\ 7006%2-?4“[‘7
¥ (00
0 Sééu J

5. Assuming: Loose bulk densxty— 0.85*Compacted bulk densxty

/

Calculate: /
Loose bulk density= 985« 16714 . 3¢ =13 72. 631 Ky /m 3

2 0/ = 7“ 4 joose
Voids (%) C R i ) «f0y - C 1. 13 #Z2z. 631 \
Fwa S 1000 4 2.¢199

= @'/o

Angularity number = &7 /- ¥(joose
4w ~S.0

& oo .

£100 7/,

67 % - 1372627  fooy
10 00 & 2.9 197
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¢ 4.6.1. Specific gravity and absorption of coarse aggrecate

¢ Which one is greater apparent or bulk Gs? Why? |

rc.ta.% r € Q\Q&.‘:Im.ﬁk S @ ' b 2
> 6 pulk~ 2.655 & bhe L\u:.._..\n..fl;\ ‘w\uﬂ.n...ﬁ.n Hrow ity
(¥4 v

199

23
s Crader flied s gy
\\un‘fr,:m.n i \\wg;\ e w\b.rﬁ.ri rm.r\v\ﬁo:: \U\ .\\“N\\ﬂ\.m aloidg ot d wON\.QM.(o Jdte we

LN

depevd ovhber winite y qppaiadd 7€ e pravity v depard on ol
NS ,m..ﬁfw% .
o Our aggregate is Heavy, Normal, or Light weight? Why?
Vrom our erpers ment wegodorficte sur s & =22195 sl

Pvows tuts mdormadhion CS.6 <o Ligld a PPProx SAP;.NAI N arwst

e Absorption% is accepted or not? Why?
’ \ .
Yes, 1) acc m\kﬁs\ hecarss apsor Poriov (40w

ordih e cecepd o per cevhoge for absorphior doudd he less Thod 5,
v

u,\\um\\, bz d eg wed 3 d574

e What is the effect on the values of absorption and bulk specific gravi SD), if the sample is still wet

on the surface? Why? \:uuu\‘vd:c: Wil sppesae I

m\w %\ w1 L\mm “\«\\(Q\,\JOF

SUhew W Abs- Wopp wover  den woven lnarease Nye ofbs wi(l bociwese
woven N
Wx\%wﬁﬁ?.h\.m gravity ne churge o8 Shewr e veleh o PDlks ¢ - wep
No z\or}ms. W\\MJ\IM
4.6.2. Specific gravity and absorption of fine aggregate sch_ vie |

e Our aggregate is Heavy. Normal, or Light weight? Why?
\u QBWO (i watly normad i+ Lies bed weer heavy-
T\(w,az:\é\fc w cfoove .

Q»\MI Wwev cé\A Orr)\»,\rb«\Of) r»c‘/fﬂ

. f G . |
e Absorption% is accepted or not? Why? e, i 4 is ned ace %&ﬁk becanseiv onv erpald o,

we Q\Lgﬁ\rﬁ »A\ra \:Vmo_\ﬁ\&..os &&L te 524 éwa cle m\.ﬁ.\hn\m»?a
BVmO\\Q\“‘.Qi %M?t\_\k Ww\\/g wx

e The air bubbles must be eliminated from pycnometer. Why? [Pecause } he aly by bhles wils
€. ch n ouv %«Qﬁ@&?i by NGy the veluein PV meweder o
[ & e .\ 7 \J " <

tpad well € flecd in suvcalonloh \Umn\a\.\@\“m $.& ¢ o the codadotior,
wil phe ~3mo\.\ﬁh\ﬁ

e T YIS R
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#96.3. Bulk density of coarse aggregate

Comment on the acceptability of the following measurements and explain why:

1. Compacted Bulk density

Pl densi by yom ous-eppesiuncst oy I 51, ) s
2. Compacted Voids ratio
voids VCULEO gvow cwy CYpert

,0’&‘3&‘138 VA e ?/VO(J-&V Fan /.

eg bl (U2 737,y auddles ageephld

3. Loose Angularity number (i, ous eypreviveint we le wd /b e Awqﬂ,/fp:n#j

numbel e0.unl Yo 18.32 7 . .. ot ascep bed pecauge it shool k b
Less } heh (7/

o If the compacted results used instead of loose results; what is the effect on the value of the arr)lgulanty
number? and which one gives an indication of more rounded aggregate:; compacted or.loose?

/"J‘ we uge,i}ﬁc (o JQLLUeé rfgw//-s )/szleM 0}7 LC"Dgegﬂlecu/Lg}w{cw/fl-v
M:,mber will deeeressd s he couse +he W”“d W””"”/}D‘e'fdw{'a,ug of ¥ bk

Bwt $6 is covglerth soifl ¥ iyerense the cw;gu/w/{#ﬂ wunber deespopae o,

% Cawpadaé 7Y (poce orsAVesa] t amW’/w«j nuw'b ov wi|f ALQC,'(/EOJ()7'A/SO

%,(,“? \/OIAM gaah'/ﬂef/(—'&u"“%e (,Utf// dl(fC,l/ﬁM(" {w C@WW%WJS S o lL[’lt‘ 66:1:4}

L‘-’L((
vesuks "7}4(/{ Mmove o A o 9 rgo;.a#f’

4.6.4. Error sources:

I Hhe oy g regate woy ne 4 duied, very well

2- HA e & Gé)ak v(«%,a/k) W )Pi’// In wa/fer CQVI/,!O(,{‘MBV_ ;M'S/(,()‘—tlﬁg Ew’kenl
duy (ng wedghtivg ProCess.

2 Hthe aiv was wod pemoaoye d methe/?y Cto el <
/e E;/Vor M femPivg fiae ga,mﬂ{f’

’g }hU*{’W{) of Vo }0‘/4/0” q”"4 ht’/"igort//“'{ Wlﬂl/f‘l‘l@"pd Lesvs #hfoﬁﬂ '/)Shﬂ'w
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Experiment.6

Sieve Analysis of coarse and Fine Aggregates

-to cnechh whe thee e agqregafe (s accepled or ot to use in Ceone

- !"o cLL(’J(’_VLV\;ue k\,\e ma\,)(\l\mwm 5 (2e O,Q Aﬂ‘srt‘ﬁ’a/‘le aun( Nou i e/l Hacf

e

) Sf}e <,Q 2
“o A(eie_vw\\mc \\,\LQ'\U\:,SS \Mc-&u(qs ?Or (Coovse al«Apiv\e q‘jﬁ&’&g»ﬂ‘/(e Ay Fo=
- }eo Aer\— evwane \-\Ae c&vwvxﬁ a"{ a ve ohyq_/[..e qu : '

Vi vt tudiieeke bo e woy kability, S-\?eqsx h,Cole ${own and vesis bance Yo Bric

(o
‘Apparatus and Equipments,

U Yot e

S S T TS
L Sk B, g 1
2 B gt

LT

§\/\QJ\’L¢Y ‘b)cdlc{mCe

A)

Sle v 28 ?—or Cocrrse cu:lﬁye%l,z«/ie y/

gieves Vay Vine c«q\qu,w{e

bt /

1. Dry the sample to constant mass at a temperature of 1 10:1:5°.C.

2. Select sieves with suitable openings depending on the material to be tested.

3. Determine the empty weight of each sieve and rccgrd.

4. Nest the sieves in order of decreasing size of opening from top to bottom and place the sample on
the top sieve. . . . ‘

5. Agitate the sieves by placing the set on mechanical shaker for a sufficient period (10min).

6. Weigh each sieve with the residue; be careful not to lose any particle gt_thc sample. : ‘

7. Make sure that the summation of the residue weights equals to the original sample weight with a
difference not more than 0.3% of the original weight.
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Data and Caleulations

1. Sieve analysis of coarse agarepates

Table 6.1: Sieve analysis of coarse aggregates

T . AR 0 e 1 O 1 T T A

sieve size sieve No. sieve wt. sicvetret, Ret. Wt. Retained Cum. Ret. Cum. Pass

(mm) (2 (g) (2) (%) (%) (%)
37.5 11/2" G %90 o 3 G 106

25 ) L 6 Y 4 64 ) & o 160

19 3/4" li 76 u 7c< g 3 ¢ 100
12.5 1/2" L 66 6o« 144 172.102 [H# 10 2 |[p2.24%
9.5 3/8" 4 6% 562 qu 77.763 |26 765 |21.72 3 /
4.75 4 46 16 49 553 65.676 | qz.a4f 6-69
2.36 8 3@ 5 4 1% 30 2. %672 7. 503 2.44F
1.18 16 417 7z A . 475 |a7.a78 | 2. 671
pan Noy 314 Z - 2.619 i )

BL72

Detelrmi;?\:/I L & cuw eh wl &l Stan dvdsievy =

s L a7 Q798+Q3 4160 )

6.1 76 75/

el

5 MG = 10w Cseive 3747

3. NMS.= 1w 3747 7

Draw the [cumulative passing (%)] versus [sieve size (mm)]

o040+ 28.2484—”13\0{ 4 A7 503

oo

Grading Curve (Coarse Aggregates)
120
100 = //
7
7 7
— =
N
80 b
S S |
——r
[——e— e p—T | L//
60 —— L
IR AN AU AN S SRS W
40 S I == ——
SIS IS A5G MO OSSN J W B . i .
20 = e
I — — I
1.0 10.0

m
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E2. Sieve analysis of fine aggregates

fat le 6.2: Sieve analysis of fine aggregates

sieve size sieve No. sieve wt, sievetret. Ret. Wt. Retained Cum. Ret. Cum. Pass
(mm) (®) (g) (2) (%) (%0) (%)
9.5 3/8" 4 6% 469 o > B 186
4.75 4 A6 49 ¢ o o B 166
2.36 8 3@ 5 3 %% 3 6 b5 o0.3572 q.14%
1.18 16 e 4 21 4 113 ¢ 1.932 Yy 012
0.6 30 77 114745 72,263 F6.13F
0.3 50 19 7 SL.965 | 74.22% o- 1717
0.15 100 4 4 T2.-5 L322y |7. 67 2
0.075 200 14 3 977 96 365 [3. 645
pan 47 3. 697 100 s
3 59 /
Detell:m?.?\./l_= S cuwmirel Qov AW glam dovd sieva 0-35 2+ 1. %43% +23. 2672
A0 F7Y 228 ¢ 42.323
100
2. MS.= Lo 5 e f’”“““\/ = 1.9 3% 45/’
3. NMS.= 1% =1 = vs

Draw the [cumulative passing (%)] versus [sieve size (mm)]

Grading Curve (Fine Aggregates)
120 BN - { m
— . i
— e 1 — T
100 i i i
T
;~j’.qﬂph
. 1
80 n ] ;
| !
60 Ll
[
= ——
40 - - -
‘ S A N M RRAS
O SO 1 D O A ) ii Ny
"’ N T I 1 I B B R M A S S _i-{i;
RS A 1 SOOIy Y O A 1 2 BN S S B
| It 11 e e P
0
0.01 0.10 1.00 10.00 100.00

e —
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Sieve size

Percentage by mags passing sieve

BS 882: 1992

: ASTM
BS }1\\3 ™ l?w_:mll Additional limits* ¢ 33-03
. mits
; C ™M F
7 10 mm % in. 100 — - - 100 L
5 mm 1= in. 89-100 «— - - : 951—01000'."/
??g rr:: ](i: 22—100 : 60100 « 65-100 — 80-100 80—100 —
30-100 3090 ¥ 45-100 « 70-100 50..85 ¥
600 um 30 15-100“  15--54 25-80 —  55-100 25-60
300 pm 50 /

5-70 “ 5_40 5-48 £ 70 10-30
150 pm 100 0-15¢ -  _ - e _ 510

5 _ .

C = coarse; M = medium; F = fine,
t For crushed rock sands the
used for heavy duty floors.

permissible limit is increased to 20 per cent, except when

Table 3.9: Grading requirements for coarse aggregate according to BS 882: 1992

Sieve size Percentage by mass passing BS sicve
Nominul size of graded aggregate Nominal size of single-sized aggregate
mm in. 40 to 3 mm 20 to S mm 14 to 5§ mm 40 mm 20 mm 14 mm 10 mm 5 mm
(3 in. to 3 in.) Gin.to&in)  (Jin to #in)  (Mfin)  @Gin) (% in) ¢ in) (& in.)
50.0 2 100 - - 100 - - ~ -
315 1§ 90-100 100 - 85-100 100 - -
200 3 35-70 90-100 < 0 0-25  85-100 100 - =
140 1 - - 90-100 - - 85-100 100 -
10.0 3 10-40 30-60 K 5085 0-5 0-25 0-50 BS-100 100
500 & 0-5 0-10 )-10 - 0-5 0-10 0-25 50-100
236 No.7 - - - - - - 0-5 0-30

Table 3.10: Some of the grading requirements for coarse aggregate according to

ASTM C 33-03
. _‘ '
Sieve size Percentage by mass passing sieve y
Nominal size of graded aggregate Nominal size 2
of single-sized
aggregate
mm in. 375 to 19.0 to 12.5 to 63mm 375 mm
4.75 mm 4.75 mm 4.7 mm . .
(ttoXin) (Btotin) (jtogin) @zin) (13in)
75 3 - = - 100 -
630 2! - . - 90-100 -
500 2 100 - - . 35-70 100
81 1 95-100 - - 0-15  90-100
250 1 - 100 < < - 20-55
190 & 35-70 90-100 “~ 10 05 0-15
125 & - - < 900 N -
925 3 10-30 20-55 K 40-70 - 0-5
; 475 % 0-5 0-10 0-15 - -
i 236 No.8 - 0-5 0-5
[Prepared by Eng.Buthayna Abu-Saleem] ' Page 5 of 8
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| -Concrete workability and Admixture N

7.1. Objective

76 KWQ W f}iﬁ wcr/f&/kf/l"/:] DP ?re Sh CoVLW? QV‘OL—“HA.C Val/bw"mﬁ
fesds - C 51%}’)-’&34: CmMPD&M'IVﬁ Qmoffeﬂ' vVebe tesd | £ lowtedhte
Fest) . QAM “44 OJLml,(—/urt' [ gu}oe/ﬂ(u/t c:ze_r:[ losce s

e fect Conly )p ¢ lump 1est) 0 /
7.2. Materials 3
J/a/?&f (ement lee %ﬂgrwf (pense su/?dt{/ﬂhrlfc:'w
atyperyede

7.3. Tests Apparatus and Equipment

4
Equipment
I
/ i
i
Tools i
ame | 5 ongred us
//
.; : mby Eng.Buthayna Abu-Saleem] S s —M—F_’:'g’é 1 OTS— ;
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Equipment

€lhe ComPAL]: pall penecha tien
Name ) M+€/S+ N oetor ™ rest (Helley batl
A Y)DO\\/ er beat) J
/
Equipment
Name VI‘L)"’”/J‘."“ table

[

‘fPrenared hv Eng.Buthavna Abu-Saleem]
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" Workability Test

7.4.1. Weights

Batch = 35kg

Cement = 5.2kg

Coarse Aggregate = 15.6kg

Fine Aggregate = 10.4kg

Water = 3.8kg

7.4.2. Slump Test

Cone Height (cm) Slump (cm) Slun}p Type

30 7;/ "'\[-_//Mé’
4

7.4.3. Vebe Test

Time (sec)
(Vebe Seconds) /| /\
L4 sec J

S

\\__,/

7.4.4. Flow Table Test /-.\

i i Nave / Flow Factor
Dimensions lfex\dl;zbs D??E:::)er ( n; r;:/ m\(r%)
(cm) (m g o
. . S
Table 4:5/ b, 3 . g
70 x 70 no 3(. 5 22.5
D; { l]- 5 ;.5
Dq 3
20 19 (
S Psge 3 of 5
. [Prepared by Eng.Buthayna Abu-Saleem]
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4.5 Compacting Factor Test

Wt. of Wt. of
un-compacted concrete (kg) compacted concrete (kg)

A - 7 09639

B —

Compacting Factor

Admixtures Test
7.4.6. Weights
Batch = 20kg
Cement = 2.97kg . cos o
Plasticizer= 1.25% of cement
Coarse Aggregates = 8.91kg Plasticizer= 1.25/100%2.97
Fine Aggregates = 5.94kg Plasticizer= 0.037kg = 37¢

Water = 2.133kg

7.4.7 Results

L
Admixture Type and name Cone Height (cm) Slump (cm)/ Slump Type

Saper p/aS/f C12er Low(){‘U'!’ 30 2_1/ Collu pse

« N—D A
sp— 2o’

7.5, Sample of Calculations

Flow Table
af,= 7o - ng,‘é fﬁo) - 38R IEM
Afa = 7o (145 411) = 3¢.5 Cm

S

DM‘J:EG-SH(-’L - 3¢6.5¢m
345 - 5/]’()0/0-_325 /a
i

_

2 o
Clow Fatdor % = Davy -Di® xtoo /s =
iS.

20
Compacting Factor :
(o unampsth 107 0943
- T g p AR —
Y cowpretd W Cow P 77,7
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B7.Discussion. o 4 ‘ ;

~ 7.7.1 Draw the expected types of slump in slump test.

———
—

: -'12-3)0“ [_
s _Lf\, : o e D (15 - '205{.:’
/ )]/ - perted
/ \ R \ o 2 g e
N M/ \ // \\
— - s — I— E— Sy o ‘— —— prm— —_ — R \
[ rue slump Sheayr slump Collupse slww\p“

7.7.2 comment on the results:

1. Slump test i n suv €Y peorinesd thhe s lump - Flm soit’S frue slump

# the &E?:Vt‘c of woviRelbility Loy slumplegt 95 o- SlwmP = 2O v G
1 E® medtum werkability (5o < 7o <100 )

H when the Sump (ncrease fue worhabilibg Alse ucpease.

+= wClprepare .}—b\e Slump Lest by 0l "'huc Coune on 3 Lewurs every
Laqger 25 pPush they we redse ‘H'(e Cone }Hgse%{h—,‘\m '-(/euuahw.:g

Fhe tqpe o Sluwmp. )
7
=/

2. Vebe Test N
inour e qperimend {he vebe fime =M sec ‘U’\A'\-wa'é the lads e l—u:é'//l)j
‘\_ou‘,\A Faad {»[,Lg J.(_yxr:e og. Wob’l’\dt(a”fwlﬁj ESM‘]L (3_7) \}/\‘j
4 Aqq Jrewsd =5 a1 Aocordivg by AsTm onh Dig 5 8 die quly
=% L wmm alcovding bo 's\uvatu\' Lhe wor kebi ity me diuti ()
# we prepave Ihe vehe Lest bg Liil bhe wne 3§ Lewgers 25 }o\u/h
s \oor Fhoth Gome ing lump fesd Alfer we Liu +heYPone we refse the
ComelLine o |umpp best we pat fue olass ploté 44/\"‘#1“. Pies b comerele
w A owt Lo push tonerede Lo ¢ oA i beol vor 45 apbiue gsdoiNode ued e $4
this momend & when Vb lucvede the workels kg detseade
3. Flow table W P
This €3t Lo fimow e couesivness and seqqregpdion of fne mipl
‘n our CYpeViu—-W l’)owq: 365 L = 35.?;'7“‘ So wdou'mé{ W %
worv ha/bilikg 1s k,awaen lo w awn & W\W""‘ wot’tm/L.'th )(/

7 X
Cyo0 K345 £ Loo) ol o i SN

e when D avy In(ocosed Jlhe workele/liky /“%M' J\// '
| = L e erme i e of Jabte Linew we morve the |

¥

L aphe 15 bines Br wemeur® {he _cUWW‘ by Lol cud wid,

(4]
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M. Compacting Factor
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wnd Aceovddog Yo ket o Q03a 2 o 45 50i)0s bigh

_wy Radlod by 224 e

b hen (T lAekosed fhe worhebi)ity lnpsehs b,

5. Admixtures -

e e super PIal E2er [ ntrgnz workalbilite wilh ool
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Clw __befove aAJa‘wq Suﬁwp’/laqi?u7or 777@7/“—-”
tjew  ediber /L /3 0.7 >
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Part.1: Concrete Strength by Non-Destructive Methods

Pa

Experiment.8

rt.2: Concrete Strength by Destructive Methods

8.1. Apparatus and Equipment:

N
=
;
g
=
<

. \ YQ’Q/\V
(o
= @ eh ocun 4 Mawmwmev ()\"VCI Sowit ()‘“&.Q Fewsi le \e,s&-fn'j Ty
= ) y S
'2'5 Cehwn t) vedo Ciby bext maghine P 7
(8 F Ve’
E
8
=
=™
j=>
<
_“ '.‘.A.‘.“ < L : §is -‘, ‘; > : «'

o Adenes 4‘{ e/;—{r“«ﬂ MGMN_ Low(’rei‘:"c MU(H»\JL/ (o \prexsive
E - 2 '; v ’1‘\!/‘
2 \N“\ﬂ/\";lf"e \'&!“iml‘)\AD\Z/L}nP \e xi \,3 et a4

[Prepared by Eng.Buthay_r;:; Abu-S

aleem]
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Pa_:é,;c 20f7
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;‘;‘lat ons
2.1. No

4‘%

8.2.1.1. Pulse Velocity_

Cavg (Mpa) = 2=>Famctmpe 21. 7 M

Grange Mpa) =] 17

8.2.1.2. Rebound Number

24.4 24 .3

30018 wmaf = U132 hm pec

| Reading # | 1 2 3 4 5 6 7 g | 9 10
| Re # | 24 | 20 | 19 | A8 | 23 | 21 | 18 Z4 | 24
Re(avg) = ih‘(ie = 2::46 = 21+

Re(rangc)— r2',1~1 .té - E’)S;? _ 21‘1] M‘V W/e/()/l“'z/é

Re(ncw avg) — 271

O'avg(Mpa)= 73 MPO‘

Grange(Mpa)zz[S I ‘1 /V‘PGI

1 ——— Best Fit Line s

CRUSHING CUBE STRENGTH (MPa)

20 A9 28 32 38 40 44
REBQUND NUMBER

Fig. 1. Relationship between rebound number and crushing cube strength,

]

[Prepared by Eng.Buthayna Abu-Saleem]

50

1 — Best Fit Line ’
w0 - = - 95% Predicion Interval

CONCRETE CUBE STRENGTH (MPa)

[ o o s o L L LB IRLIL L N L B

36 38 ) 42 4“4 46 18
VELOCITY THROUGH CONCRETE ( KM/SEC)

Fig. 2. Relationship between ultrasonic pulse velocity and crushing cube strength.

Page 3 of 7
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2. Destructive Tests
2 2 ] 3
2.1. Comgresswe Strenoth
A. cubes
Dim.: 10+ 10*

10 cm Are_ﬁ:c; o1 m ¢

P:. ’7_'2_% \\Al

¢ (Mpa) = P/A - S a6’

e > 1272..% mpq
10~ 1o <104 ¢

B. cvlinders
Dim.: 10*20 ¢cm

p= #5 Rw A=

G (Mpa) = % - 75 210" 75 a0 _ o5 S Larper

8.2.2.2. Tensile Strength

A. Split

Dim.: 10*20 cm

p= 34 kn

o Mpa)= ZP = 2434 a0’ - 1.08 MpPa
LD M a 201072 t16 <10 "
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M TAAh A AT e

Dim.: 10104 i
2 Point Load

=121 kp

S AoV g0
e -
Y:‘\%T i 26,085 1y .05
AY\)
s ok n
‘3 = 60l 4 0.05 - G?MP{
—_L_ 23110 6 N,

1 pointLoad = 12.1 hw
.LA:1Q)‘"40} LD‘g = C‘O:z‘g /\J1M

M

—

L

=%
4
= b-

—6
3410

Y = 0.05

y 005 = 5 4F mpa
< = Mg = QQ.Z_‘_E’_“O-
T 2 -3 o ¢
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G MATERIALS LARORATORY

pata Sheet =XP.9: Mix Design (ACI Method)
ee
' LI Eng.Buthayna Abu-Saleem
Sec:2 (Monday)
DPart (A)g /L() /\f[/ 5] .

§
S S K o
;J:;:A the American Methqd to design a concrete mix that is required for foundations. The specified strength is
Pa (strength of cylinder) at 28 days with a slump of 40mm. The available coarse aggregate has a

e .nOminal size of 10mm and rodded bulk density (unit weight) of 1463kg/m>. The aggregates are of
normal weight and their grading conforms to the appropriate standard with a fineness modulus of sand of 2.5.
Assume: :

Fine Aggregates Coarse Aggregates
Bulk Specific Gravity (SSD) 2.80 24" 275 2.3
Moisture Content (%) 2.00 1.00 1.3
Absorption (%) 080 # 1.20

part (B): Practical Part

The calculated mix design (in part A) has been checked by making a trial mix and the results were as the
following:

'I.' (> t: fL

Slump= 75mm A

Entrapped Air=2.5% n L

Adjust your mix design (in part A) to achieve the required slump and entrapped air content?
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= V:'ATER AND

MAXIMUM

AIR CONT
SIZES oF A

AN

\

S

S ETT! )‘ﬁ.é:-)—-:

ENT REQUIREMENTS FOR DIFFERENT

GGREGATES (s})

25

[ w0 |

so | s
Non—a!r-onminod concrete
199 9 ]
" 9 160 154 130 1
150 t0~175 243 ;;6 ] 235 RN 181 169 145 1_2_‘
Approxiie awount of entrpped aig 3 2: ¢io 202 190 18 e 2
I non-sir-entcained concrete, percent : 2 15 | 0.5 0.3 e
\
) Air-enltained concrere
\
25 to 50 P 107
1
75 to 100 81 175 164 160 150 142 1§§ 119
150 to 175 w2 m 184 173 19 e 1 -
216 205 107 184 174 166 154
Recomuwended average§otal air
content. percent for level of
exposire;
eett 10011
Mild  exposure 45 4.0 35 3.0 25 2.0 ;';.-ﬁ C3.00¢tt
Moderate  exposure 6.0 55 5.0 45 4.5 4.0 15vett 4.0*° 1t
Extreme exposurett 7.5 7.0 6.0 6.0 55 29 -

Table 17.3: Required increase in strength for specified °
compressive strength when no tests records

are available, according te ACI 318-05

Specified compressive strength

Required increase

| . - S BETWEEN
TABLE A1.5.3.4(a) — RELATIONSHIP
WATER-CEMENT RATIO AND COMPRESSIVE

STRENGTH OF CONCRETE (Si)

| .- Waercement ratio. by mess

i, sfrengtin Compressive strength Non-air-entrained Air-entrained
) . at 28 days. MPa* | concrete | concrete
i ke psi 4 ' 042 =
MPa  bpst “ 043 =
less than 21 less than 3000 7 :ggg ‘ ;2 . 32 t g g
21 to 35 3000 to 5000 8.5 % oies by
) 10.0 1400 " % e
35 or more 5000 or more

Fmp = Fsrruc+ 1.34 s MPa

Fawo = Fsiruc + 2.33 5- 3.5 MPa

TABLE A15.36 — VOLUME OF COARSE
AGGREGATE PER UNIT OF VOLUME

OF CONCRETE (Sl)

Nominal
maximum size
of aggregate,

* Volume of dry-rodded coarse

aggregate*

Per unit volume of concrete for different
fineness modulif\o{ fine aggregate

mm 2.40 2.60 280" 3.00
10 0.50 048 | 0.6 0.43
125 0.50 0.57 0.55 0.53

—-20 0.66 064 | o062 0.60
25 0.71 0.69 0.67 0.65
40 0.75 0.73 0.71 0.69
50 0.78 0.76 0.74 0.72
75 2.82 0.80 0.78 0.78

150 0.87 0.85 0.83 0.81
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