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Building Materials Laboratory

Experiment No.: 1

Normal Consistency
and Setting time of hydraulic cement
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Experiment 1

Normal Consistency and Setting time of hydraulic cement
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.1: variation of penetration with w/c ratio

_of Warer W/C Penetration Log (Pent.)
6 % (mm)

P45 3o q 095

204 32 45 ki

LUS 23 PL 1.207

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

o From this curve (w/c% versus Log (pent.)), the normal consistency is.. 3 @ _f '/,

1.4.2. Initi2l ang Final Setting Tims
Wi of Ceraeni= bSO ‘5 W/C% = 30-‘1 h Water = J‘W-Sg

Table 1.2: variation ¢f penetration with time

Time Fenetration
(xain) (mm)

45 139
| 23

s 136
Lo 1323 /

15 2o
o ‘1 27
Joz 124

o Draw the penciration versus time; Figure 1.2,
o From this curve (pent. versus time), initial setting time is../@2. W\

o Calculate/Find the Firal setting time (using the three different ways; equations apd graphically)

J- Feom the cuve Sigure (£:4) = 427 mi |
) FST =« 42IST a9omin = 4.2 +4v0 +Q0 :ﬁjomuh
4.5 IST + L5 min = 4.5 ydo0

J

L5 - 495min

g FST
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e Discuss figurel.1l. (w/c% versus Log(penetration)) c.
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« Discuss the relation between the penetration and time using table 1.2
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%9mm_and _when the Jime Fsmin , dhe pen wus Zomm

¢ Discuss figurel.2. (penetration versus time)
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o The normal consistency value is accepted or not and why?
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o The initial setting time is accepted or not and why? 1w aCc.ePleJ 11+ wus doomin
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e Our cement can be used in the construction or not? Why?
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Compressive and Tensile Strength of Cement Mortar

Experiment 2

2.1. Objectives
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2.2. Apparatus and Equipment
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2.3. Materials
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2.4. Data and Calculations
2.4.1. Compressive strength
Cement Type: Sulphate Resistance Portland Cement (V)
Ratios: Weights: Cement = 740g
Cement: Sand = 1: 2.75 Sand = 2035¢g
Water: Cement = 0.485 Water = 359¢g
Age Compressive Compressive Average Accepted Accepted Accepted
(Day) fﬁ:; Strength (MPa) Strength (Mpa) (':;;)g;) oot Avg. Strength
10.3 PRy Jes
Uz [3.9.3-455L 411
3 9.8 3.4 Jes
10.8 431 Y 5
272 \o. .35 \ e
. WM K7
7 35 Y V187 | W38 ves 3-56
pg
343 \v3.9% Jes A
41.3 " . s
o \b.8V3 [\5.3- V85 2 )54
28 | 382 \5.28 Jus
46.6 \g. 464 wa
b 3
e Sample of calculations: A= 57 %5 oo — 9.5 &\a w
3 ’q~\/L ﬁ-’:““—\"‘\-y)—
aY 3dys by 2133809 _ U\ MPa wa —
,’f”"-_d -
R ¥
- Y\ E MPq
o (feftd - ANy, roawvye = 6;\\;5 ¥ 7\ Gavl
) G‘i\a“‘“ﬂ 2 ' ‘
3 3 3 2 .-3,708-"\«~g37—-
%'b’ \/Q‘g’dﬁ\g ‘_\-{\3 /\/th -
a\l% Yt uﬂe - g - L/’/
%5 ;_\‘7 /'C‘\ ;,/—%—
v A —L,- ’/,:f/"
o ceeptal ANG. S Yremgi~ = HA-Ab A2 + 593 2 Y2 mig
3
e Estimate the compressive strength of concrete with the same w/c ratio as the cement mortar and same
cement type at 28 days ‘ @» o Scotiiy
x * 3 'x '>( ' cawmf
. \7 G A
/';U TR AN = 5. A MPq
1
6 g \+3(\54)
- g v} @) X
~ 2\ 63 N\P‘“/I
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2.4.2. Tensile strength

Cement Type: Sulphate Resistance Portland Cement (V)

Ratios: Weights: Cement = 400g
Cement: Sand = 113 Sand = 1200g
Water: Cement = 0.46 Water = [84g
Age Tensile Tensile Average Accepted Accepted Accepted
(Day) *:’g‘ Strength (MPa) | Strength (Mpa) 8“';)“;) orNot | Avg. Strength
449 o . 7\84 . Jes
- o~ . v 3
\ e Iy S\55  |ogadt o8 ot 08155
518 0.8158 Ve s
688 Y\eod <5
X e \3us s \\22ob 1.0373 - 1433 \‘;j Vitadi,
) \ NS &
757 WV Yes /
902 MR Q
: \HIL (\yasz —Zrootf—— ’/\-@‘7\‘\"
o8 131 | y.8 0% WA Yes,
1243 \A888 W s
b Y
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oy 18 du35'. ey | accefbd Thwgs - Govg % o5 6qu
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Ge - \\3\ ;l‘SOQbM&’ (;\a wo ¥ erceephyf
= n g i
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¢ V0888 ppe| 2 o b é e
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Q1LY &\
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\ =

e A1 201 LRSS e
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3
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3
e \’]‘—\:}'L/\an

e Draw the experimental accepted average Compressive and Tensile Strength (MPa) of Mortar versus
Time (Days) on the same graph using arithmetic papers

Figure (1.1
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2.5, Discussion
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2.7. Specifications

Table 2.1: ASTM C 150-05 requirements for minimum strength of cement (MPa (Psi))

ASTM C 150 — 05 (mortar cube), cement type (table 4.4)

(4060) (3190) (4080) (3190)

Age
(Days) I 1A I A" 1 1A v \%
1 . . - - 12.0 10.0 k 2
: - . = (1740) (1450) - k
3 12.0 10.0 10.0 8.0 24.0 19.0 - 8.0
(1740) (1450) (1450) (1160) (3480) (2760) < (1160)
7 19.0 16.0 17.0 14.0 . - 7.0 15.0
(2760) (2320) (2470) (2030) : : (1020) (2180)
28 28.0° 22.0° 28.0° 220 - ; 17.0 21.0

- (2470) (3050)

aluminate
* Optional

* Strength values depend on specified heat of hydration or chemical limits of tricalcium silicate and tricalcium

Table 2.2: ASTM C 190-85 requirements for minimum Tensile strength of cement 4 (Psi (KPa))

(2413) (2241)

Cement Type
1 Il 11 v \Y
1 day in moist air, psi (KPa) - 275 = R
: (1896) - ;
1 day in moist air, 2 days in water 150 125 375 - -
(1034) (862) (2586) = -
1 day in moist air, 6 days in water 275 250 - 7.50 2.50
(1896) (1724) - (1207) (1724)
1 day in moist air, 27 days in water 350 325 - 300 325

(2068) (2241)

4 taken from C 150 — 58 without change

Prepared by Eng Buthaina Abu-Saleem

Scanned by CamScanner




e
' : 3 i i 3
ety SNl SR S S S Sl | EEiaet MR i, T ol 7. e |
- t — VV 3 s A 1 1
- \“ - 4 .
e e Sl oo Sl MV \“ 3 = $iazot L ok E:
: : 3 T | i }
e s el i R R a i T 133 Bl i 3 = 5
P A i
w T 2 T : 3 H
i R SO el M, SIsteliE o i 3 P Bl -t
: 1 Pl e i EE : w B
¢ L W 4 : ; : - q 1 ;
S REI e e = : m
EET S B S . : J N (RS o E
T (I N T T i i i i
. e s z : : i \ i 2 S| i
C. m .W\‘.., > . "« 2 4  § - ' ¢ ~ ,‘ H m 1
- ED m..q % L AN e L | B ERSEAN SRR -
S ¥ | I ~ SN SIS SR Nelod o E
5 15 ad & “\l i : : i m “ i i
3 A 1 . $: 3 j i H | i w6
: : \“.\ \amaw. TR ST Sy o & -4~ S een :.“.:-.:.M. Lw ~
g N T T . e A
'8 7 5 : 1 ;| 3 H H . . i
: w%u T § “ : 5% M ,1,,M.: EERCT o182 4] m .lru«‘.‘m,
: ¢ 3 i | !
e Les SRt T MU I I w
: ; ; i B )
W O { | o
: IR I g {
S G m |
H S !
{ .

Scanned by CamScanner



e e e o D

-, __“;:-vﬂ

Building Materials Laboratory

Tensile Strength of Steel

Experiment No.: 3
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Experiment 3

Tensile Strength of Steel
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Building Materials Laborator

Experiment No.: 4

Specific Gravity and Absorption of Coarse and Fine Aggregate
Rodded Unit Weight of Coarse Aggregate
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Experiment 4
Specific Gravity and Absorption of Coarse and Fine Aggregate
Rodded Unit Weight of Coarse Aggregate

S ey
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.

List the names of

coulse
< yah

|
|

5?@' balunce |
Wilh baSKal/! 84«18/\ YDd
- 7

wijh yod

Pﬁcmmelc? \ Qleel cgrinder

Coulse
AQaveoale

Wadey" ' fine anl
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4. 13ata ana Catculatons 3 Tiis REN s LR bas
4.4.1. Specific pravity and absorption of coarse aggregates

e O -

Data:
| A: Weight of oven-drv test sample in air (g) 10,
B: Weight of $.5.D. sample in air (g) 1500
C: Weight of saturated sample in water (g) q29-L
Calculations: ) s
1. Apparent Specific Gravity = Wwe ]%}\ } oS oven i ed s

J - . .
weight o8  ouen dYied - weigh} In water

. J&_EC\ - 9- 8 OL/
2. Bulk Specific Gravity (S&ﬂrﬂ -939:¢ AT

weigh b 05 KD n air _ _Jdsoo _ 2471l

Weight 0% 80 in air - weinn} in waler = Jz00 - 989-6

o oven dyied (;{500 - J459 ) x400]
' 4459

2. Absorption (%) = .
weight o6 D in air - weah )

weighl 0§ cven dried

[}
= 9 D4l
4.4.2. Specific gravity and absorption of fine aggregate /
Data:
A: Weight of oven —drv specimen in air (g) G-q(.
B: Weight of Pycnometer filled with water (g) 46-19

8: Weight of the saturated surface-dry specimen (g) S04
C: Weight of Pycnometer with specimen and water (g) |/ 7SO

Calculations: N br 4 l—-\n
1. Apparent Specific Grayity = — = 7
A+B-c bl + gl <1730
- 2049 _
S 504
2. Bulk Specific Gravity (SSD) = i

S+ - = Sof+4611 -1

A \ (501 - G464
1S +500= |- 400
3. Absorption (%)= K A / \ Lr q L‘,

. it ‘/-/

i\

Prepared by Eng Buthaina Abu-Saleem
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& 4.4.3. Compacted and Loose bulk density MI-» aJ enSiky

Data: compacted aad

Weight of measure plus compacted aggregate (kg) 20,8—> A densit 4o ¢

g M2

Weight of measure plus loose aggregate (kg) 9.2 — Joose. GO

Weight of measure filled with water (kg) 957 2L |— & 05 bl J | l ‘5
[ Weight of measure (kg) Lt +— D Q > Specibic
MDensity of water (kg/m”®) 1000 —> £ W = densil WL ey
| Specific gravity of aggregate 273 |—» ¢

Calcuiations:

1. Volume of aggregate = M - C. - D
> dengitd wateY 5

45,3, b o, o m
iy

A-D
comPact = e
2. Compacied Bulk density of aggregate=  yyyass © ¢ 06% volum
2
2020 -6 552,29 K9)m
Le® g
9.3L #40 v #5338\ | 400
em—
- 4. M4 » 400 :E{ i ?-ﬂ‘ﬂ“)
3. Voids (%) of compacted sample= “'S‘_;:J_ T
= /LI’Q ‘/-
6/
mass of lobse aggreqate g- D
4. Bulk density of loose aggregate = Uolume ~  Uolume
. -— 3 ,'4 '
il eb _1’3 = JL4o.25 Kalm -
9.3( + 40 \,/ 4 )
4440-25\|x do0
5. Voids (%) of loose sample = 4 - Ma 00 = 4 - =
o) pi€ ( L e 4 2‘-(_?#4000
= (8.2l .
6. S;]}ing;t]z iI:thyci: angularity number if the bulk density (measured to calculate it) is 0.97 of the compacted 3

RulK densidd = 0-9F + ComPucled densil® =0-97 + 1532.23 14535'/33 Ky m
Solid 7 = fo0. - U l, —> Jool - bl 72~ 55.28 7,

98
V‘I- = (J i %}:ﬁo) ""JOU :44'12 DL
Angulaidd = 4F1 - SOV dT

4
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4.5.1. Specific gravity and absorption

e The SSD weight in water is less than that in air. Why?

‘r}\c. 066{9%411@. In walex W
ond loss weldh b and ks equal weih'l o% Yemo f’d_
waleer ) b't ovewn % aqarean+e .a\r')ed 24} }

Wil not have  anguoid -

o Qur aggregate (coarse and fine) are Heavy, Normal, or Light weight? Why? .
according the Ualue 05 $:.6, we Know that vhen $.6 ¥3 'ls sh eavy
and 1% $.6<2 18 ng.h‘ and 1§ 22<8-E<28 1S Novma o

When we calarlabed Mhe values oS BulX and apparent $-6 YFov

}
conlse opgreant was(2tth29)and  the values 0% I?ullf and a:rdren e
‘ ind aq i Mormal ¢
for Sine agarepate wﬂS@-LS.H&Sd bhal indjcate tha) Coutse 9% 7 /

fine oo ic Mormal
e Absorption% of coarse and fine aggregate are accepted or not? Why?

The Moy allpvable 0§ absorf o must be s amcl.‘Hne-
asorplion  For. Qoatse agavcaute - Vs 2.4/ o s A:x-yul

ond  the absorfl i For $ine oggreaate is 4-LS So ils/
aceepled

¢ What is the effect of using alcohol instead of water to calculate the specific gravity of aggregate; i.e.
{Gs=Mass of aggregate / Mass of alcohol] instead of [Gs=Mass of aggregate / Mass of water]?
IF we used olcohol , +he ! volume wild incresce  an) accovding

Jo the f——%— So the Yclabion belween Mage and dencity \é

\

$o the densjla Wil decresse  and secoding o J.L\C//

Y ",éﬁol so the $.6 increwe densiloy alcohst

729 riglm?
© The air bubbles must be eliminated from pycnometer. Why? 1
we vemove the lhtbbles For their e$Sect on $6 when

we measare the Specimen whth bubbles }he uolume win be
Javaer than the Yea wmeasurement , the value o8 .6
16 decrease and  this 1s nol  corvect Uolume O(Y'/\él)/“\cfe

br the correc} value 0% L6 . J‘h
PrepmdbyEngBmhaimAbu-Saleem VJJ[} @
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4.5.2. Bulk density of coarse aggregate

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

—~ Compacted Voids ratio

—  Angularity number

accep
So Mo wol oocepled

© [s our coarse aggregate normal? Why?

__Meavd >2B30
Mogma | 4520- 4[80
Vigh) 4420

© Compare the compacted results with loose.

4.5.3. Error sources:

1. When we Ai({ed and mifed lo v,

Uoids (alio Swom our expetiment equal (2 /. and 1S
Occepled  because 1S greate Yhon 2% 7./

Angulaxiryy number” wos 44.72 )
led Gor dhe Avaulmiby mist be  Jess ov cqual V/

Asg Juye Bulk densi+d (‘(6’"‘3)

: 3 loose
When we calalated +he compacked densiy was ELE f(g}m /Gmd H‘e e
densiky wos J610-25 KaIm' 4 the  compucked densitdy b loose”densily Becauce
ils exposed Tor compucting Voids Tor compacted  densidy and  the vouds

for losse densitd T¢ L Ihe loose il i latger Because i+ isn'} campuched

and iwevse Yelahn  be bveen  densidg and  voids

What is the relation between the roundness of the aggregate and the angularity number?
I dhe obgence o5 teundness that meons more an qulay

do we con Nokicad Jhat }he velation l:e#/u/é@n bhe
Youndneg and  the andulaiby numberis
%

and the Yonde

Lhe compucted densi iy

. 3

s 4593.28 Kalm Uvrﬁ///
Qo we can Saped u

IS horma\ adgreqate:

. g

inverse Yelahon

Sor 45 min and we &idn'y -
3 T"\.C. aly. __wius hD-]— Yemoved

emoVe i bubble |} had ko lag}

ﬂ% ﬁéwDMeLeW

v

3. When we add Jhe Cine Ag‘g% lo “\; Pdcrome Jex

i w.c‘-..AiAu'L-.a,AA--ikc

L- Stror in lamPing  Jhe

Cample,
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Building Materials Laboratory

Experiment No.: 5

Sieve Analysis of coarse and Fine
Aggregates
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Experiment 5

Sieve Analysis of coarse and Fine Aggregates

Sieves Sof Cnatse hga 4

Sieve Sov Sine /kﬂ’\_f’\d

L L LI T

CooXs paaxeqpte

Sine agafeanle

Prepered by Eng Buthaina Abu-Seleem 2
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! Sample weight = 'q'qq‘ { @
Table 6.1: Sieve analysis of coarse aggregates
sieve size sieve No. sieve wt. sievetret. Ret. Wt. Retained Cum. Ret. Cun:. Pass
(mm) ® (8 (2) (%) (%) (%)
37.5 11/2" o L) ) :Iog
Mot 415~ 35 1 o e jojﬁ.l‘ :D 7
slmla{.i RN 4. J.22 A% _ 7
i #,,- %05 |y | 148 4. 1222 18L.72
e 95 38" | 402 |22.74] 2593 {707
xrs T & | 523 | 53.20 | 79.43 | 20.27
3% T & i Ja7 [ d9.02| 9895 ﬁ%ﬁ_
138 | 16| P 0.84 198.9¢ |7.04
<065 | 200 | Ly O ke | 99:.%6 | 0 bl
P pan ; ¢ X 99.99 1 0. 032
! Total weight retained q E/g kb
/ ~qJ0o xX©O
D L = S Chm Re! (g ;/an ghondard Sicve o
‘ gAY ﬂ%}W—’ 1942+ |18-15
] 3. MS. = 25wmmn 4 0 +4. 2049598+
[ 3. NMS. =901 —f‘, sagapesad) Lo
g ‘jDD
. Draw the [cumulative passing (%)] versus [sieve size (mm)]; ((Excluding sieve #200)) _ L
Cumu Iali.d = Grading Curve (Coarse Aggregates)
1 Passin®(” )
— i
190 — v
’ 7
/ .‘i
80 wimvi
// 7
g
) 74 7
7
2117
40 F 7
77
L
20 : s
' - . :
. pe——tf Sieve Size
M T
10 bs 1% 100 9 ; Lo me)
Prepared by Eng Butheina Abua-Salsem 3
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‘Sample weight= ~-~—-2»0-€J.
Teble 5.2: Sieve analysis of fine aggre

es
s{e,vc size sieve No. sieve wt. sievetret. Ret. Wt. Retained Cum. Ret. | Cum., Pass
'«':5_‘) e @ (®) ® (%) (%) ("‘/.)
4 ‘735 {: 2 Q o Joo
2:36 , 3 ° =4 & Joo
£ . 1% é g‘gbg e YL
o - 1337132 3¢ _[97.100
R 142 137.458 Ly Le3 |57 5p
0.075 200 272 37.742 W2 53. 2115
{ A pan - 3./ | 79,371 .50 .&.&'_
— 2.3, 200 o
! Toral weight retalned o
4.02)5 4842 48 285
Dot o*joog-o-)- AUy x4
1. FM.= SCum rel Sor al) 'nc\ufci SieveS ~ D{
2. MS.= Lf 1;mm z 3 !' Lr
3. NMS.= 0. b R -X
Draw the [cumulative pessing (%)] versus [sieve size (mm})]
Cumulalive . ,
Passing (7.) rading Curve (Fine Aggregates)
120 - 4
__i_ i
e B tmde ,jﬂih . _.:}_“ | P -
89 . :f = ith : 7
o i
. L 5 ;L? -
-4 ’ -
40 i f
H J [
; 7 !
% i 3
o f—1 A
SEiE
03.61 I' an 0.10 J 1.00 ’ N 10.00 S "c ue-
095 5.3 ot 236 15 22 Size (M)
Prepared by Eng Butheina Abu-Salesm 4
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Percentage by mass passing sieve

BS £82: 1992 ASTM
Overall Additional limits* C33-92a
limits C M F
100 vV~ . ; 100 b~
89—100\/ o - 95 -100 l/
—100/ 60,2100,/ 80— 100 80— 100
30-100 30-90 ¥~ 70—100/ 50-85 Yo
15—100-./ 1554 55-100/ 25-60
5-70 5-40 5-70 /

10-30
150 1m 100 0-15 - - - 4/ 2-10
* C = ¢oarse; M = razdiwm;, F = fine.

1 For crushed rock sends the permissible limit is increased 10 20 percent, except when used for heavy duty floors,

Tabl: 9.3.: Some of iz grading requiresents fnr(cnarse nggregntdauording to ASTM C 33-92a
Sieve size Percentage by mass passing sieve

Nominal size nttgradcd dggregare Nominal size of single-sized
B
ey, _aggregate
mwo in. 37.5-4.75mm 19-475mm | 12.5-4.75mm 63 mm 37.5mm
3 . ; ; 1, 1,
¢ %50 T i) {.“3-_7.10 2 in) | (%to 13_5 D~ (25in) (1zin.)
75.0 5 2 ' . A 100 J
63.0 23 3 s 90— 100 -
350.0 2 100 - i 35-70 100
38.1 12 95— 100 . ﬂ/ 0-15 90- 100
25.0 1 . 100 v/ - 20-55
19.0 2 3570 %-100/¢ 0-5 0-15
12.5 % : s 3 . .
i
5 : 10-30 \20 iz apom . 0-5
475 = 0-3 ONglo 0-15 . 5
235 Ne. 8 - 0-5 0-5 = z
JI
Table 9.5.: Grading requirements for coarse aggregate according to BS 382: 1992
Sieve size Percentage by mass passing BS sieve
Nominal size ofgraded a| at Nominal size of single-sized aggregate
mm i 40-3mm | 20-5mm } 14-5mm 40 mm 20 mm l4mm  10mm 5mm
" 1 3., 1. 3, 1, 3. 3.
(3% |G -Zinf G- Tin (3in) Gy Gy G (i)
50 2 100 - / - 35-70 100 " " -
37.5 13 95 - 100 0-15  90-100 . A g
20 : 35-70 0-5  0-15 100 ’ :
14 : 90 -100 " . 85-100 100 -
10 : 10 20-55¢, 40-70 : o-§ 0-30 &5-100 100
5 2 M St Bl . i 0-10 0-25  50-100
- 0-5 0-30
236 #1 - 0-5 0-5 - 5

!
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Percentage by mass passing sieve

Nominal size of graded aggregate
40 mm 25 mnj 20 mm 12 mm
1. 1.
(1 = in.} (3in)
100 i
38 12 80— 100 i
25.4 H 20-50 )
% 100
19 i 10-30
90 -100
12.7 : - 5-50 50 - 80
2 80- 100
9.5 é 0-10 0-15 25-60
. 5-50
475 — 6-5 0-5 0-10
0-25
236 #8 -2 0-5 0-10
0-2
0.675 #200 0-2 0-2 0-2
l /[
Table 9.8.: Grading requirements fo@ccorﬂing to J.S. (Jordaniap Standards)
Sieve size Percentage by mass passing sieve
Nominal size of graded aggregate
mm No. 9.5 mm |~ 4.75mm | 1.18 mm
(3in) \ (No. 4) (No. 8) %
9.5mm Zin. 95— 100 100
475 mm 4 80100 96— 100 ‘,/
2.36 mm 8 50— 80 75100 \/
1.18 mm 16 20-70 90 - 100
600 um 30 10-35 60-90
300 um 50 5-15 20-60
150 pm 100 0-5 0-20
75 um 200 0-5 0-10
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all fm?ﬂ\’l“g whish I'S Y Emm . i A (@
e
r
| din A bu | o :
accordina lo ASTM e %— /
o o 7

From lable Lt wmd .0 e Soual Gl a_Sejve

Si2¢  jnerease lhe Lr)?_.) oS Sicve Size Incyease

Prepared by Eng.Buthaina Abu-Salesm 7

Scanned with CamScanner



L = W e eﬂ,.ﬂ with labler‘f-FJ_ |
_._‘:DL RS we Seund Jhul €A in our edfPetimen] i< npd acz.cF‘M/

and lable [?Q Cor ASTM i nnl arcepled Alsn 1) ic hot

Aceedled  Sov mordan Wandaxd  lable [‘?-77 g -7
; _ - \//
® CA i e STM e
accefled lo the ASTM vmpuirments | Alco ¢ A 1< Poor aXd ded

accordind Ip  sordan and KR RegquiremendS

@ Finms Medulus o%  CA  In our exferimenl =

So that thic is A becquce L.02 % ;/mo\"clmﬂ 1/7/
lo_daMe FCineness Modulul . P Q@
M

‘/}”

_E:m(( o 1 Swor in rcadin% w’eiglnl—

9_ Froe in_ use ShakKev™

2- Lrror in dhe order % Sieves

L - Syror in Sieves [ hol cLean)

& Some - o8 aod  &n aul - Srom  Sha¥ev

-.!-3“‘141‘.‘1 it

-4 TRy P : T TR
e ‘&....’.a..(f’ﬂ‘.!:.’b VORI PR

Prepared by Eng Buthaina Abu-Selzem

Scanned with CamScanner



Buildin

r Miaterials Laboratory

e e e e ' 1

Experiment No.: 6

= {0 degradafion of small-size coarse aggregate by
on and impact in the Los Angeles machine
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Experiment 6

Resistance to degradation of small-size coarse aggregate by abrasion and impact in the
Los Angeles machine

Wi Obieedves 1

. T » .
g Nl st
A > 1% 5 B ¥3=s
laad o aedmdd

B e e P R

2o Avparaetus and Equipment, (0105

AT TR A T T PN ST e ey T e T e

5‘, TIR . r_-'«;.—‘!"l?i“f“ﬂ’\(l“'".'“-' :ﬂw,r_-.z‘;?"", B A WA R A i - o i 3 . W i
5&5@?3 ia and Calculations | e e oares o riCrem R S

ot b A el Calads TR r & a5 2t
o= Y-S—.& e R AL TR TR s L .*-‘,f;:;
= Lo 3 % Ao TP Ry TR Y T N
S TF T e e SN e el BT Y

Data:

‘Wi1: Weight of aggregate before testing = gy, 3
W2: Weight of aggregate retained on sieve #12 aiter testing = 335 3

Calenlations:

Calculate the Abrasion%
N 52
e\ - ,
V= 3 & 3 w/o
A
Py 10
\4

v

5

Prepared by Eng T uthaina Abu-Saleem 2
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j&ii}isfﬁ;&;gﬁ “‘k"' g yxf"'}i"»’x o ‘;, i

g

*  What is the quality of our sample? Why?

Lh_s—\auﬁ\,ml-_}_ﬁ__\;emie_ =1 —a
@54 SMA@_AG_LA_,SMAM 1//

o How will the L.A. value be affected if the number of steel balls in L.A. machine is 87

L. ~ - .
AV"\\ Jﬁ?v?;asgd J;o\g;zsmSC St BT, W RN/ a ] 7 Y —

33&_%_\4\&9_5({; C‘“"C/\ OV B Ler [//

S L~A &.@_ﬂlf&ﬂ&ns

*  The abrasion value found from Los Angeles test for two aggregates A and B are 22% and 13% respectively.
Which aggregate is harder? Why? For what types of constructions are these suitable?

g8 B s Vowkae A\ g BA Locuase LA
N"‘“"W" gs)‘“‘f A :\S \VJ\V‘%‘}A'/‘ YN Q4 D\\uu/"r\\g.p-'\"f ,(v\l"\"n\
oketn UK A

4
/' .

mw/[ \\ﬁ‘ V/{Ar\f/{"( s

v ¥ 'Vr' [) L3 LA W

A >uwse Vo kﬂd\ji\‘u—ﬂh’\d S ¥ vuve b | '\,A‘}.‘M_d/
‘?3_33 Mﬁﬂgov ’%‘Fé'”m(& O\wrﬂ DAm\‘\“

$ridfe 1/

EREHTETS
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Building Materials Laboratory

Experiment No.: 7

-

Concrete workability and Admixtur
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Experiment 7

Concrete workability and Admixture

01 Remember fo maks your report tidy and neat @ 0

5 - . { b AR T0gd ! 3 oL A Fise ¥ RS X ‘] Y - i e e n H
7.1 ective s el b P TIT FER RO B B i e e e s R e S
20 Lot ~ ool SR e SETRIRE E310 LR Do ity U 8 W SO R R R ST AN B 1 et LIPS - B WA e Sk mar B et M A

\Lthe Yok

b 3 -'Sﬁ"‘ RO R e £ g h A de Ty O R Ny Tpeid, APt
F2.3 SRVETNRIS A S L s M

\r-"Q\"&‘r- CAMLDLL}C: (ra A

Name '\}’{/_‘QL / :

el Al | oo
Vet
ovg Pora S
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Werkeabillty Test

7.4.1. Weights

Batch= 35kg

Cement= 4.7 kg

Coarse Aggregate= 13.6 kg

Fine Aggregate= 9.4 kg

! Cone Height {cm) Slump (cm) / Slump Type
p4
3 e
) e =S \o /1 Tewe
) V4
7.4.3. Vebs Test
b Time {sec) J
(Vebe Seconds)
7 Seeaeds
7.4.4, Fiow Tzble Test
i Dimersions | Readings Diameters Drave Flow Factor
P {cim) ! {muz) (mm) _ (mm) (%)
| "
B | Vg, (RE-D :
| Tapte | VBF D%, Vot
| 2 e [345 |—% gl eap,
I 70579 | Y7o \
l B ! b 3 7 i :\.,\-— olae Z
' Dz <J - 3 67 ) 5 B .
| 28 \Ho = ¥ 5|9,
— —
3
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74,5 Compacting Factor Test

| Wi, of Wt of )
\ Partially compacted Fully compacted Compacting
eia f1e Factor
\ concerete (kg) __concrete (kg)
‘ \U\\?»b-—j g \VAAIB 3t | g ‘B8 0
= M\97L = MR /
Admintures Tast

TAS Welghis
glit

Batch=20 kg

Water=1.31 ko

Plasticizer= 1.11% of cement
Plasticizer= 1.11/100%2.7

Plasticizer= 0.03kg = 30g

7.4.7 Besults

Slump (cm) Slump Type

30

-

| Admixture Type and zame | Cone Height (cm)
|

i

1

\ S Vi

ca\V 4 ps ¢

Flow Tebhe
IT, = Fa - \bS-\Fo b5 0
Yo x0H -Qr siaIt &1

‘VQ\JS

365 ¥3F | 34,30 can
o

C"\ﬂ"‘f FaL\-dV - 'DF’C_‘:VG_;D__‘ #\qd qk _ 35-\3‘}-:’?;;9 Al ﬂ/ﬂ : gj.qg d/1
Compacting Factor D T g '
; VA 2% - 3 AN
B“ﬁ'ﬁ‘:st*ij = VIomPady wérﬁ,/ﬂ’ s
- EY- PRt
Dewwbac e Meanpacted A€

of-
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7.7.1 Draw the expected types of slump in slamp test.
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Building Materials Laboratory

Experiment No.: 8

Part 1, Concrete Strength by Non-Destructive Methods
part.2. Concrete Strength by Destructive Methods
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Experiment 8

Part.1: Concrete Strength by Non-Destructive Methods

Part.2: Concrete Strength by Destructive Methods

E '6”""&‘ wqa"’;,,\a ?:LS:

Apparatus

D ¢
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4
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T wWWerSa L Y)Y Av\\»vm\—\a
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2 | weodhing (UTM) v Watee.
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FaTheory

§.2.1 Destructive Tests

. Compressive Strength of cvlindrical Concrete Specimens

— P Where:
\ A o: compressive strength, MPa
2 \ \ 5 P: maaximum applied load indicating by testing machine, N
SeE D: diameter of cylinder, mm
LL@‘ % ar? r: radius of cylinder, mm
i B

Standard Dimersions: L= 300mm and D=150mm

Failure Type:

(it a7 Wi p
Y e
e st

"y

\’.l&‘|

. Compressive Strength of cubic Concrete Specimens

D

=

Where:
o: compressive strength, MPa

P: maximum applied load indicating by testing machine, N

—
Q
il

\
Q
Il

L: dimension of cube, mm

e =1

ol

Standard Dimension: 1= 150mm

Failure Type:

Prepared by Eng Buthaina Abu-Saleem

Scanned by CamScanner




Flexural Strength of beam Cencrete Specimens
The ﬂex_ure'd strer.zgth of the specimen shall b expressed as the modulus of rupture f.
Standard dirnension: h= 150mm, b= 150mm, L= 450mm and total length= 700mm.
2 Point Load

¥z ®Bf

i

i 28

A
|

My P 1 PL
(€Y = 2 o = W = — = 132
o) = 773 1= b o) = g2

1 Point Load

g_

My 4 1 1033 . 3P7L
sfy==7T Y73 =5 ° 0o) = Zon2
Failurz Type:
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. splitting Tensile Strength of Cylindrical Concrete Specimens
| p

Calculate the splitting tensile streng'tt; of the specimen as follows:
2P

=L

Where:

o: splitting tensile strength, MP2

P: maximum zpried load indicating by testing mechine, N
L: length of cylinder, mm

D: diameter of cylinder, mm

Failure Type:

y

T

Destructive 12515 relations:

Destrrciive 1eo’o o=

- Compressive strength of cube = 1.25 Compressive strength of cube
. Direct tension strength =09 Splitting strergth
- Compressivestrength = (7 - 11) Tensile strength

. Flexura! strength (Moculus of rupture (2P)) = (1.15-1.25) Splitting strength

Prepered by Eng Buthzing Abu-Seleem
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£.2.2 ggn-l)estructlve Tests

Rebound Nu.mber of Hardened Concrete
Take ten readings end discerd readings differing from the average of

strength,

Use the following chart to find Gavz and Grenge
P _ 5

e 024 P Ut -
= == GE% Pusdion dite

30

. #y J¥F
ﬁ‘ ‘i"g J'J

p x
A
IRE
1

£ g e T T

i

[

%'- 0 a
""3

g

%

AE0ID NONEER

- Pulse Velocity Through Cencrete

then calculate the average time {psec).

Calculate the pulse velocity as follows:
v=L/T

Where:

V= pulse velocity, /s

L= distance between transducers, m

T = effective transmit time, s

2
| — sapim
e paestn wina :

CUBE BTRENGTH (1F5)
B
£ P

8
PUTED & I Y
y

] .‘lnuuv‘.--.-l-.‘.l|llu\qunukt_.‘:
VI TR R - TP 4

VROGTY THEOUSH COGRETE (WSt

; = 10 readings by more than 6 units and
determine the average of the remaining readings. If more than 2 readings differ from the average by 6 units,

discard the entire set of readings, Use the final average to convert from rebound number to compressive

Teke 8 readings (the time the waves need to pass from the transmitter to the receiver through the concrete),

Use the following chart to coavert from pulse velocity t0 Gavg and Grange
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n —Destructive Tests

g.3.1. N
8.3.1.1. Pulse Velocity

|Readmc# 1 | 2 | 3 4 5 6
[T (usec) | 2.3 2&M] 286 232 135 | 22\

7 8
1L7%

T 22235 R
Vewm L ee 0T 2 369630 e {5l :3.6317’“/%
"7&*3 - A GM’\;

oo (2= W oo
Crange (Mpay= Qr 8) rr@mﬂ//

2.3.1.2. Rebound Numost

MReading# | 1 . 20| | T s 7 [ & | o [10]
| Re# [y | i ;‘b? /(l? 79 [2x |2 [ 5 [2b |27 |
Rewyr ere H - 233 /

Repms™ Ry 506 = 137~ 203 (all " s e ave_actebHD

Remewevs)™ L} .':f-
Gavg (Mpa)— \ - Mo g
Goamge (Mp2)= /L\> NS d/ —
8 i 7
| e mARUS n _
4 o - = o oredicton s Ronge v ]
& % g
T
; :
: §
@
3 g _
g
I 9
g E
; 8
— 7 o
44 . “/r‘rlll!\!' l’[ll‘l!lllll Al.,""\""”‘
REBOUND RUFBER 3§ :u, w Ji u : 4_5 i

Fig, 1. Refationstip between rebouid numbet gud czoshing cube stength o AR 7
FEd Reliiondtip bekieet ulfstiic pulse velogity and ¢nishiog cilbe g
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/
: \ o 3.2. Destruciive Tests
l’//'f_——

! Strength (MPa)
Test gz, L
‘ ke \. .-.:E:a.,.. Laaf (KN) \ _ Show your calculations T
3
| S - Mhg@w
| \ov #\ea wlo
Compressive Strength \ \ ‘
[Cubes} \ _
(100%106*¥100)mm | \
1
\ |
\ ,
\ ", \, : ,
! { \ = =
‘ | 6= % =88 a)e - 2343 M
| 1 | AV e P
i L\ | EXCOEL
! Compressive Strength |
| TCyfinders) ; 15
| o 200mn | \
|
| ; t‘u
i | R
| q b =X xS
Indirect Tensile Nk
\ Strength \ |
[ Sptitting Testi—— ~ 7 81 N
\ (100+200mm | \ /
| |
\ i {
i W
| \ M) CsAp
I
Indirect Tensile l- ‘|
‘ Strength
[Flexural Test] \
(2-Point}
(100*100*300)mm | \
\ ‘ 1
‘\ | |
\ \ \
e
8
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. Non-Destructive Tests
1) Error% of Rebound Number Test \p\_\b,\‘-( \ ﬁgb
e = bony SESFHIA NP $Ez | — | ¥

(o™= b ;’\0\/»(71"\‘@‘9\- 5
E.:\;%{ ——ZZLE-?’ Po)

2), Emortk of Pulse Velocty Test \/\'L//
QV\\QQ \lC}\PC\\"a;b&%; \-\ NN ?xE.__ \\0\~ - \‘d-‘\?v/?

Covp~ = (N - ok
Mﬁ, \O\~ e

3} Which one is more ascuratz Rebound or Pulse velocity test? Why?
gr\ie vty g WOt meewrmhe e antige vebendl \prve

RS VYE Y\ Sved YN off g surface of- ¢ ekt (\‘M 30y
V\N\\)l ;\/ \(\,Né, el X’b{'}n*\ﬂ\ e v s J

4} Fatty substancs must be used to grease the surfaces of the transmitter and réceiver; why?

W oovder Yo 9k il o Y\ \w\bh\&j E | ms @ ol
S @é-é.:\v"l/“‘ V\“‘\Ll \"\IVW\‘YV\“; \’\‘Q/"' M'V\bl V"C,(Le/{\)‘ﬁ(‘, \jw/ /\
Y

AL abbLes GFe wade by det das) S0 wB hremoved <Y

.42 Destructive Tests

1) Fill the following table

Experimental Standards Accepted or Not
Resuits
EEr s - strengihof Cube | - \AL - og2 "“\m 1B ‘LE not
Compressive Strength of Cylinder Z)‘/L\Z [ <
oAns N‘e(

T HS 1= g
Direet Tension (MPa) = o \R & ég@\,)r'wd = RQ; 3 /4/

(Con¥,
\ Compressive Sirength o) Cube l_’, \&doi 5,36 P W‘\g = -\ =Y ”\(LQQ)'&I
\ Direct Tension 3 M ész I
Alvec
6
Flexural Strength (2P) “\,‘2—; \.\2 Sex - V5V L8 " CCGAHB(
Splitting Strength 381 7 56 Yh
/

2) f we redo the test by 1-Point loading method, give an estimate of modulus of ru

¢ based on the 2-
Point loading result? Why?

\& st ot e Sanme \aad Yoo vesv\F o6 9 P 3\ be )\,
Yoy Y e 39 ot bl $ 9 Y\ sl T 8 \ b e \arger
iPreparedbyEng,.ButhmaAhu-Salc:m \‘\/\MV\QL b ecwvse \"M v askéﬂr—_ﬁg - 9
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e failure forms of a cube subjected to compressive strength
are:

3 v & eﬁp\dﬁz\)ﬂ a:\ ' )
(A Fowre @ Eyoosive Ca e

And our ¢ass i

Vian 03491951 vy

‘ lld ' :

7

Draw it

4) The fuilure forms of a cylinder subjected to compressive strength are:

32sphY FC\:\VWQ_ D sSWeur Co\ure @) shepy 25PN E Codure
And ourcaseis  §Wlow o) <A WY

Draw it

5) Draw the failure of a cylinder subjected to sp 1\ttmg Load

vayudd
gﬁ) ARk T /
6) Draw the failure of a flexural beam

\--"4‘

LG b f

\rersh

7) Errors

oW ol Wt yphoand  \aptwarlr covag oC Yl Wibs

e s \aped
e
"/

7 CACTCT AN V\f\'vg ML{CL\'LMF’{

10
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Building Materials Laboratory

Experiment No.: 9

Mix Design (ACI Method)
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Experiment 9

Mix Design (ACI Method)

Wi

oA e 3 ol 358 S a1 i om v 1 T T e e
ST A A Ve Sl
9.1.1. PART (4)

Use the American Method to design a concrete mix that is required to a specified mean strength of 27MPa
(strength of cylinder) at 28 days with a slump of 85mm. The available coarse aggregate has 2 maximum
nominal size of 25mm and rodded bulk density (unit wei ght) of 1465kg/m’, The aggregates are of normal
weight and their grading conforms to the appropriate standard with a fineness modulus of sand of 2.8
Assume:

Fine Aggregates Coarse Aggregates
Bulk Specific Gravity (SSD) 2.65 2.75
Moisture Content (%) 4.00 1.00
Absorption (%) 1.20 4.00
0.1.2. PART (B): Practical Part e _ J«L»
The calculated mix design (in part A) has been checked by making a trial mix and the results were as the
following:
Slump= 45mm
Entrapped Air=1%

Adjust your mix design (in part A) to achieve the required slump and entrapped air content?

e et TR ey T T L baime S
mmwawa Wi :

Fump = Fstruc ™ 1.34 s MPa
Fup = Fstruc + 233 5= 3.5 MPa

Table 9.1: Required increase jn strength for specified compressive strength when no
tests records are available, according to ACI 318-05

Required increase in

Specified compressive strength strength
MPa Psi MPa Psi
Less than 21 Less than 3000 b 1000
13221 to 35 3000 to 5000 m 1200
35 or more 5000 or more 10 1400
Prepared by Eng Buthaina Abu-Szleem 2
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Table 9.2: Relationships between water-cement ratio and compressive strength of concrete

Compressive strength at

Water-cement ratio, by mass

28 days, MPa Non-air-entrained Air-entrained
—[ZEJ concrete concrete
0.4 —
55 3% 047 ') 0.39
30 0.54 0.45
25 0.61 0.52
20 0.69 0.60
15 0.79 0.70

e

Table 9.3: Approximate mixing water and air content requirements for different slumps and pominal maximum sizes
of aggregates _
Water, kg/m’® of concrete for indicated nominal maximum sizes of
aggregate
Stump, mm o 1w B w0 P 75 150
Non-air-entrained concrete
251050 207 199 190 179 166 154 130 113
(e} <7510 100 228 216 205 @ 181 169 145 124
15010 175 243 228 216 202 190 178 160 —
Approximate amount of
entrapped air in non-air- 3.0 25 2.0 @ 1.0 0.5 03 0.2
entrained concrete, %
Air-entrained concrete
251050 181 175 168 160 150 142 122 107
7510 100 202 193 184 175 165 157 133 119
150to 175 216 205 197 184 174 166 154 —
Recommended — average
total air content, percent
for level of exposure:
Mild exposure 4.5 4.0 35 3.0 2.5 20 1.5 1.0
Moderate exposure 6.0 55 5.0 45 4.5 4.0 3.5 3.0
Extreme exposure 7.5 7.0 6.0 6.0 5.5 5.0 4.5 4.0
Table 9.4: Volume of coarse aggregate per unit of volume of concrete
. . v olume of dry-rodded coarse aggregate per unit volume of concrete
Nommal maximun for different fineness modulus of fine aggregate
size of aggregate, mm S =t
240 ° 2.60_ A280Y 3.00
10.0 0.50 048 - 046 044
125 0.59 0.57 0.55 0.53
20.0 0.66 0.64 0.62 0.60
0.71 0.69 @? 0.65
40.0 0.75 0.73 1 0.69
50.0 0.78 0.76 0.74 0.72
75.0 0.82 0.80 0.78 0.76
0.87 0.85 0.83 0.81

——
Prepered by Eng.Buthainz Abu-Saleem
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93.1.PART A
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4o aun ./

55 o083 S =

3 Haw (0

»% YY) vuye - o9 L5 (\O*j WM Ra\m biow)

(6) e ConYENny

e\t R = K6 A (ma“‘i asNv oY \m\“‘l—eﬂ\
S\
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Name:....SoV, 2> _$ /b Practical Mix Design A/ ( section#4

The materials in the lab have been used to design a concrete mix accord\mglu\QL.Z‘llrl" ’[‘he’wnchmr n::;
Will be used for the slab of a residential building in Zarqa. The required workability and ._str__eizt_ or
building are 20 MPa and 40mm respectively and the required air content is 2.5%.
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— Aggregate properties:
FA_ | CA _
| Specific Gravity 2.65 250 | ewoda
, Moisture % - 5.00 2.00
Absorption % 0.40 0.80

— The required proportions of the mix have been designed and the results are:

Free water = 190 Kg, w/c= 0.45 and C.A.= 991 Kg

— A trial mix has been prepared to check about slump and air content, and the results are:
i‘ Slump = 50 mm and air content = 1%

Adjust the mix to satisfy the required slump and air content
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