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Named each Part in the apparatus below

(1): Rac ¢ n [2fpc

The Apparatus name s

() _Coniral ﬁ:j
(3) Needle

(4): Rod

Viea ! ﬂ;ﬂrn aralic

(s)___Scale

(4)

: o~ (1)
~13) \/

ARpihEr Apparatus and Equipments:
Trowel , Gilmnore —_tatker pipe
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Wi of Cement = & 5O j

Table 1.1 variagion

of penetration with wie mtio
Wi of Water WiC Fenetration Log (Pem.)
i) % {mmj
205 | 3 5 | e
203 32 i |. oY
211.28 LI | Y 1Y

Draw wic% versus Log (penetration); Figure 1.1.
L

From this curve (wic®; versus Log (pent.}), the normal COnsisiency is 3.1.-41:”t

L.5.1. Initial and Final sSenting Time

Wi of Cemem = 650 wics= 32.2 Water= 2091 g
Table 1.2: variation of penetration with 1ime
Time Penetration
{min) [rim)
15 28
30 37
W5 36
€0 |24
35 27
q0 20
los | 1y

Draw the penetration versus time; Figure 1,2,

» From this curve (pent. versus time), initial sening time is. 20

Caleulate/Find the Final seuting time (using the three different ways; equations and graphically)
(fs1) - From 1he }';’jurf = 12| mn
SE = 12 (15T) « 0 ron

I 2 (fo) + 90 =196 rin

“Jsb 2 15 1S1) +95 mmin

= |-5(80) +4Y5 = |65 min
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Discuss the relation between the penetration and wie ratio using table 1.1
As  shown in the dabte CL1) o tobhen (L)€ )a®

_lhertast  dhe pentdralica increal ﬂ_i_r_ﬂ___.ﬁ’_j___tf-ﬂm o fe 0V 33D
_Ihe penetrafion iS{U) s ond whon dAt (UC)N\ increases ! o(2p-4

| v the penelraliom  awo increases te (I )pm-
o Discuss figurel . (w/c%a versus Log(penetrution))

__,JJL':'IH_.J&F ,I‘E)?*'HF Cture Snd oul fhe _hormael conSisfency

and i is 2224, and it fon Jee shal fherr oS al Girect Condstr
rerahenghipl Befween (culic ) ratio and .E...Hfj';pe.-:rh‘num- )
«  Discuss the relation between the penetration and time using table 1.2

ﬂﬂ;ﬁﬂx.&;‘_—ﬂ’nﬁf [ 2_) s Cethein Pinse_increases £6-£
Aenetralion decreases. £F 2 puhtin fing = [5.¢/0e P elraflon
(5 29 mm . and whOas fime = U5, :ﬂﬁ.ﬂ.ﬁ_{.ﬂcff:ﬂﬁﬁu_ﬁfﬁﬂfﬂﬂif

s Discuss ﬁgur:l.l{pcnr!mlinm:rsuﬂimt}l ro 36 mbn.
__}Juﬂsfiﬂn__kcﬂ_féc__@urr ic indirect cod nce-d in
_Mfmgﬁm_ﬂmxégzﬂ.fﬁf;ﬁﬁ_m;g_ﬂﬂﬂ FCT= [ZLmin )

| why?

Fir.

e The nomil consistency value is sccepted or not and

_,Yﬂjg_if._!_t_ﬂ.ﬂ:fﬂ'ﬂnf_n_éﬂ caute dhe normal contisl Mj,ﬂz.a 2]-
_ctind il 18 ris Mwmm@w_(ﬂ P -T:l? -

The initial setting time is accepted or nat and why?

_mﬁﬁfaﬂ(__ﬁtt_ﬂmhmn i T) ic Y5 min and fhe
T J'flf'l'.l_.pj Jinse ot obfained

s Eﬁm{aﬂﬂ? "'{5]

e The Final setting time is accepted or not and why?

Ves ., i1 is aceeple oy bpratre fhe reculb ix 21 min
and fhe Alarmuam F5T - & l‘-f,‘ hour

e Our cement can be used in the construction or not? Why?
Yes L1l can be u corl so fhe cenciruclion s becaul ¢ fthe

. Ennrsmlr:n:{ij) "(F'{:g T) ewnd (M) are 'ftf{'fF”fd palues
ac(ording lo the experdment (ASTM)

J._.n‘:-'ﬂ:ﬂr_fﬂ’_uiﬂ ' mf_iiaifj_mmiiff_,ﬁam Zero ).
2. Error_vu Ji:_j noxer . 3. Frror tvkein the hands arenl wertiln

LL_EU_ ﬂr_mly_&wu;mucr_u*_ﬂm_mw;;iﬁifﬂ rr:adtj

i waler pipe

il i3 L l
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«.1. Compressive strength test
- 2.4.1.1. Preparation of mortar
' |. Prepare the quantities of standard mortar components to satisfy that C:S:W= 1:2.75:0.485,
where cement= 740g, sand= 2033, and water= 339ml for making 9 specimens
Place the mixing water in the bow! of the mixer, then add the cement and allow 30s for the

[ B

absorption of water.
3. Start the mixer and mix at low speed (140 5rpm) for 30s
1 Add the certain quantity of sand to the cemenl paste pradually during the next 30s where the
mixer till on slow speed.
Immediately. alter the mixer (o medium speed (285 10rpm) for 30s.
Stop the mixer for 1.5min and Jduring this time scrape down into the hatch any mortar that may
have collected on sides of the bowl.
7. Start the mixer at medium speed for 60s.

o

2.4.1.2. Molding test specimens

Apply a thin coat of oil (o the interior Taces of the mold.
Immediately following completion of miving, star molding the specimens within 2. 5min.
Place a layer of mortar about Lin {23 [one half of the depth of the mold] in all of the cube

compartments (in our expenment it 15 Yeuhes)

4. For each cube compartment. lamp the first layer ¢
(complete the 4 rounds in one cube belvne the poing 1o 1he next one).

5. When the tampng procedure is finished for all cube compartmenis. {il] the remaining depth of
cubes ( 1in) with second layer of mortar.

6. When the filling ot all cube compaartments 18 completed. repeai the iamping procedure as in the
first laser fmortar chould extend slightls abote the ops ol the molds)

7. Bring in the monar that has heen forced out onto tops of the molds and level the mortar
surface, then cut ol the extra morniar above the top of mold using a trow el (straight edge).

g Store all 1est specimens, immediately after molding n the moist closet of maoist room from 20-
27hrs.

9. Remove the specimens from the molds after 20-27hrs
10. Immerse them in caturated lime water for cunng until testing age (3. 7. and 28davs).

gk [l =

o mortar 32times in 10see in 4 rounds

24.1.3. !_:'-'Lli:nﬂin:lﬂnn ul'cumml.'!-'l;i‘-'l:_ﬂr_i_:_l_l_g!h
1. Al cach testing age (3, 7, and 28days), remove the required number of specimens from water
{in our experiment 3 specimens for each age).
2. Wipe cach specimen to 2 surfuce dry condition and remove any loose sand grains from the
faces that will be in contact with the bearing hlocks of the testing machine.
3. Apply the load to the smooth faces of the first specimen at rate of 200-4001b/s (900-1800N/s)
nd record the max load indicating by testing machine. )
4. Repeatstep 5 for the remaining specimens for each age.

2.4.2. Tensile strength Test
2.4.2.1. Preparation of mortar
. Prepare the quantities of the cement and sand such that C:8= 1:3.
2 Determine the percentage and quantily of water used in the standard cement mortar depending

on the percentage ol water required 10 prod !
propare it cq produce neal cement paste of normal consistency and

Hint: See table | (Percentage of wiler for Standurd Monar sccording ta ASTM C153.85)
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SLAPECIMICns .
* ' a thi STy .o faces of the mold. ]
l Apply a thin film of oil (release agent) to the inteniar 41l molds heaping full with monar-,

2. In:lmcdiall;h- lollowing completion of mixing, fill the

withoul compaction .

. . o i : -nlire surface.
4. Heap the monar above the mold and smooth it off and cul off the exira 51 closel or moist rpom
5. Store all test specimens, immediotely after molding in the molds in moi:
from 20-23hrs, E
i . .

Remove the specimens from the briquettes molds alier 20-24hrs. .
7. Immerse them in saturated lime water in noncorroding siorage tan
28davs).

until testing age (3. 7. and

2.4.2.3. Determination of tensile sirength

I Ateach testing age (3, 7, and 28days) remove the
our experiment 3 brigquettes for each age).
Wipe ecach briguette to a surface dry condition and remove any
that will be in contact with the ¢lips of the testing machine. :
3. Carefully centre the first briguette in the clips and apply the load continu

AO0L 23100 min (2.6740.1 TK N min.

4. Repeat step 3 for the remaining bnguettes for each apge

required number of specimens [rom water (in

loase sand grains from the faces

I

ously at rate of

2.5, Data and Caleulations

2.5.1. Comprassive streneth

|

Cement Tape: Low heat cement (V]

whits: Cement = 7402
Riitios: Weghts: e I

g 4 — h 4 [
Cement. Sand | : 275 f"*J.I.J -Ul}
Water= 339

Water. Cement = D483

[5

o
=

Accepled | Accepted | Accepled
ressiye | Compressive Average
e Enn;r;rce Strength Strength range ar Hol SlAvg.lh
(Day) (KN) (MPa) (Mpa) (Mpa) reng
— 3 .I:‘-"- .
= ) . =S (P
88 T |4.455 |gmeedEr, 7.453
3 e ] T L
_.a g | T & o
'J'_-l g |a.96 | l,l_f""_': , § G
e R ‘| O.vf 258 e3] - \o- 08
- | & B A ¥ st o
. = BT \
Iu 2 : ff e P
TR S i — AN R reaas ML L
—'—ﬁ_T_'_If_-w'fI'-___‘ Il? 7~ {2k
28 _._'.:'—ﬁ-—-—"'_'._:__ LA T 3 ‘?- ] | L
~ a0 | £
culations: 5 2 2 R s
Sf calgulations: oy . 2,76 4 564 +7, 6 7%,
- 5:‘"‘[11‘!:’ L - K ﬁﬁ - _{.{1;-{{;‘:‘? ’ f_.‘ e (g - m— =

L « lo :
l'-'!" = _'-'-_.l'" == ‘., g S -— |'5,
. - = i
F: 6;4‘;:.:--1 = o) ’ %r',{fuﬂ-"" - Lsof L\
2. 457 + a-i’(i’;ﬁ%’j‘] = rE .Pf:wrr' )i b = 3_25_:5 Jr.

o rz;.;rl._._jf'- =

_:‘J",:_.l-f,,-“_"_{.r'fg_"'}_é_’_ = 2 J.u"“""t
\ acceplefavys Zo—————— 7 5B MY
‘.]:'/;_rﬂl ﬂ.p f-?.:,
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“Estimate the compressive strength of concrele with the same W/c ratio as the cemen!l mortar and

same cement type at 28 days

1] -1 g ',F _I i ;,:' "Ir" .-..-'

. f
€& F g b

L N T - . N Cbe . . '
-4 = ~ r ..._‘"'-.f ¥ 3 ""!."":.’H_-..-t,.l
U -p.cpts |74 "{-'3‘4"-7;:‘;11:
$.=23% Y22 Uiy
2.5.2. Tensile strength
Cement Type Low heal cement (IV) _ ) _
Ratos: Weights: Cement = (g
Cement: Sand = 1.3 :-I._mll - 1-‘:"-':*1-'-
Water: Cemient = 0.46 Water = 184g
1 Age Tensile Tensile Average Acceplad Accepted Al::tpl!-d
Force ] Strength | Strength range or Not 'h‘q—‘h
(Day) (M) | [WPa) (Mpa) {Mpa) Streng
923 L-HF faap taxl 2 st
3 & :i-ﬂ-:'!E ]l_'r- 4 ; 4 "|r - :rl : . i - -
I 7. 114 L
.IEI':'IE | =2 _:'_‘-._ | c _.F_ — - L,
1802 | O - .20 T Al . E
? 15{? ]l _ ! - . -
— - { -1
.__._1:._:.1— l — :—. “’.f — a} _ .-':."! "'l... : : _— N '| o i ¥
28 1461 1’ 37__| & & -
1843 Y
e  Sumple of calculanons: _
=3 r 'tlf PO A _J L ) F - ..{,.1
axd 5 f-'rf'_':-.-".r:' i _J“-_I: o =

A ;\'un“ﬁ & :_,:.z'I.;__-_’_r’ -

o e acteft

# ) ? 3,
{I.J": JL'J- : - = o=

a‘f 1

e Draw the experimental accepted average’ Compressive and Tensile Strength (MPa) of Monar
versus Time (Days) on the same praph using arithmelic papers
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2.6, Discussion
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4 Taken from Speaification € 130 - 38 without change

: k-
2.8. Specifications
Tabte 2.6 =
S EN 197-1: 2000 and ASTM € 150-05 requirements for minimum
Mreagth of cement (VMPa ipsin
Ape R
(davx) BS EN 197-1: 2000 {(mortar prism), strength Jass
— BSN asw psN ansR 25N 6LSR
]
a 4 N
B 10 10 1| -t -
- (1430) (1130) (29010 [2900) (2900
7 16 _ . ~ 5 .
(2300 = - - = =
I8 i2ge 31 5% 435 47 e 335 625
(4700 (3701) {6 201) {6201 (THN) ALY
Age ASTM C 150-05 (mortar cube), cement fype (Tabk 2.7)
{davy)
! 1A n* HAF i F1EY Ay v
! - - = = 12.4 10 - -
- - - - PNTay g LdEny - =
3 120 1000 10.0 %0 2.0 190 -~ S0
(174 (143 (430 (H1a) (3Kl 2760 - 11160y
7 U0 16 1 174 14.0 - - 710 151
{27600 123300y (3470) (2030 - - Pl 2R
s \ous FEL" I A Lo i —_ - 17.1) 210
{ S0y CRIsy (408D (310 - - (24T 3SR
® and not mere than 325 078005 "% and pal morg tham B2 5 (Bl
® Srrepih valees depend on specified heat of hydranon or chemical bmiw ol incakoum
5111.»_-“2‘-"'“] fricalovam alunpnale -
“ Optional
CHRD-C 280-01
Table 2 Tensile Strength’
Cement Type
1 I1 I IV v
: . 273 - R
1 day m most ;. psi (kPa) 32
. (1896)
1 day in maist air, 2 days m 130 123 375 _
water, pst {kPa) (1034) (862) (1386)
1 day w maist ar, 6 days m 275 250 - 73 330
water, ps1 (kPa) . (1858  (11724) (1207) (1724)
1 dav 10 mowst awr. 27 days i 350 325 o s 300 315
__\ater. psi (kPa) (413 Q21 (2068 (2291)
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o341 Specific gravity and absorplion of eoarse ageregates

1.

T e e 1

N |

3.4.2. Specific gravity and absorption of fine aguregates

T =

Cemd

"

i,

e |

8.
9.

0.
.
1x
13
1.

15

Sieve the sample with 4 78mm sieves and ignore the matenials passing through No 475 sieve.
Wash the sample 1o remive Just

Put the sample 1n the oven ar 110 +5°C for 23hours

Ciet the sample out of the oven, leave it 1o cool 1o 2 temperature that 1s comfortable to handle.
Submerge the sample in water for 23hours
Remove the sample from the water and n
water are removed Wipe the larger particles mdividually
from aggregate pores Junng the operation of surface- drvang

Take the required seight ol the sample in s (5 8 D) tsaturated surface dry) condition

Alter weighing, immediatcly place the § % 1) sample m the sample container and determine its
werght in water st 23:1°C Take care to remove all entrapped air hefore weighing by shaking the
container while immersed.

Dryv the test sample 10 constant weight at
temperature 1 to 3 hours, or until the aggregate has
handle, and weiph

dlhin a I‘"Ff ahsorbent cloth until all vitihle films of
[oke care to avind ¢ AT alion of water

s temperature of 110+5°C, Cool in mr ab room
cooled to a temperature that is comiortable 1o

Obtain approximately Thg of the fine aggregale using sample splitter

v stan a suitable pan or vessel o constan """-"i-h: al DITC Allovw an 1o Cow
handling temperature, cover with waler by immierstan and permut to stand for 24 hours

atd boss of tines, spread the sample on 2 MNat avnabsorbent

il 1o a comfortable

Drecant escess walcr wiih care to av
surface exposed oo pently moving eurrenl o s I

Stir frequently to wet hamopencaus drymg until achieving the saturated surface dry condition, Use
cone st Tor surbice morshiee

Hold the mold finmly on a smeath nonahsorbent surface with the large diameter down. Plage a

portion of partially doed fine aggregate lonscly in the mold by filling it to over following and

heaping additional matenals above the top of the mold
Lightly tamp the sand into the mald with 25 ight drops ol thee tamper. Fach drop should start about

amm above the top surtace of the samd Permit the tamper to fall frecly under gravitational

attraction on ach drop
Adjust the surface, remese lpgrse sand from the bas

& and Wit the mold verically

Surface moisture is still present the sand will retarn the molded shape

The sand slumps slightly, it indicates that it has reached 8.8 D condition

The sand stumps fully. it indicates that the sand has been dred past the saturated surface dny
condition. In this case, mn additional few mullimeters of water with the fine agprepate .m:l
leave 1t in a coverad comtaimer for 30 min. then resume the progess ol dnang and cone
pesting until S8 condition 1s reached.

Weigh 300em ol the 8.5 D sample.

partially fill the prenameter with water. Immediately put mto the prenometer 300em saturated
surface Jdry apgregale. _ : |

Then 11 wath additivnal water to approx imately O0%eof capacity.

Atomually roll and invert or mechanically agitate the pyencmeter ta eliminate ll air bubbles.

[ring the warer level i the pyenammeter o its calibrated capacity,
Huh:-l-‘lninﬂ the wtal werght n! the pycnometer, specimen and water,
Remove the fine aggregate fom the pycnometer, Jry o constant we
som temperature for ane hour, and weigh,

air al Tu ; T 8
Determine the weight of the pycnometer filled 10 11s capacity with warer g1 234 720

et at temp, 110:5°C, cool in

b msiwm A Salerin]
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Data: {
A: ‘I\!"Eighl ﬁfn'.'c

&
B: Wes: n-dry test sample inair =. L {2 J—
Veight ol S.S.n, sample in uri.r =....IIr.5,F¢' i

C: Weip
cight of Saturated sample in water =0 _,,_Lfc}
2 o -
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2. Bulk Specific Gravity (SSD) = \JﬁsQ L '1'5"":' _:{‘:2 ‘ J‘Sy
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3.5.2. Specific pravity and absorption of fine agprepate

Data: i

A: Weirht of oven —dry specimen in air = '1*5‘{ a-

B3: ‘h‘.'::i-;_;ht of pyvenometer lilled with water - AB2 ”"_'l'f

S: Weight of the saturated surface-dry specimen = NS

C: Weight of pycnometer with specimen and water = _fﬁ'?'ﬁ‘%_

(alculations: _ l.r-rln,:n B
_ Apparent Specific Gravity = -
o Waver +h}|”‘:.|f-‘“-f-r P_]'L-d-,f.-. <
e
256 =2 -53y4 4

T 25g v lIbay - l6FA T 1_/
i [fe Gravity (S512) =
2. Bulk Specific Gravii Vd{;ﬁn

——
e

_. Wfs‘r}*wqj _ - W/

Eteafe Yo ;
gel _— — =(7.4qp o et e,
- 2 aeermert B/
tion (Ta1 = ) TN
3, Absorpl I//g;ﬂ _ Lj’uufm* If..u? A 5&’] _ L ' 7 fqg .
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Which one is ETedter appare
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L

M or bulk (Gs? Why?

b -1 R ! I/ . Ry

E?-{Erffﬂaﬂ-{(ﬁ on “:;S%j It:ﬁl"[ LLHi‘Lm. 'aff.ﬂ"" l:Lm/J_;,f_rm r,’C I
\y =50 weihl Wil Goitigpotet weight) /
MNCNBer olectense Gr. |

e weights (0.0, SSD in air, SSD in water)
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L ! / : | |
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‘{”!f;;-- = ‘IlfU‘r - Lr“dlf Whicl nefeage .'.”w LL‘!'-F}‘I‘H"' f-‘-*ft"'FLEJmﬂﬂ.

. N
lakea comparison belween 1h

i
AL
2

*  Ouragerepate is Hemvy, Normal, or | ivht weight? Why?
! - ™ . 1K =3 'f‘
“F“k_—_ﬁ s Gs»7=3 | ey : i
8 s ). 7 'L LI Ty 'c-.r:l e \;.l"‘c’ (% e o et ‘*l"_'.z_'j'.lllg
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Light 2 G 5<2 v’

s Absorption®s is accepted or not? Why

/o . , .
-~ 1 !hf sk f'ﬂ‘r et a L} 5“"{F‘IJ?” i—--‘.*rl-:-la"--':-'i-"f'lrlr be f-rrff_“r fgli“-ml"? 5{: - /
W ou” efpeficrrent absaiplionvs 067 <o Tts acceflost

S

Wh,

What is the effect of the oven drying ol the aggregate (hefore soaking) on the values of absorption and
L
bulk specific gravity {SSD)? Why?

& Rebore = Seaking. the absorplion ancd bulli will e in{:femaf:
\oe cavse 5‘1!11 < a Pillaly, Pot® Wil fajie evmeunl © fw alec
€<
' 4 av’ her ail 0.
lj;lr"f : Elavl wiie or

1.6.2. cilic gravity and shsorption of {ing acercpale
Specilit s
Qur aggregaie is Heavy, Normal, or Lighi weight? Why?
] = —

[ oul capetement bhe flppatent SPecific Glavily= 2- 53¢
then ouf ﬂjj{dﬁm&. VS yﬁmﬂd -...se.blné hecause ‘Yelween (1,1- ?.E)

m“}'}"é Bugh.;y-n:l. ﬁ.l.zﬁilll_‘rm]
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= Absorplion® is accepied or not? Wha?
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The air bubbles must be eliminated from pycnometer. Why?
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Sieve Analysis of coarse and Fine Aggregales
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Dry the sample to constant mass al a temperature of 110£5°C,

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

1.
2

3. Determine the empty weight of cach sieve and record.

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

the top sicve.
Agitate the sieves by placing the set on mechanical shaker for a sullicient period (10min).

5.
6. Weigh each sieve with the residue; be careful not to lose any particle of the sample
7. Make sure that the summaltion of the residue weights cquals to the oniginal sample weight with a

difference not more than 0.3% of the original weight,
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.1. Sieve analysis of coarse aggregates
_nhlg 6.1: Sieve analysis of coarse pgeregales

sicve size sheve No, sleve wl, slevedret, Ret. WL Retained Cum.Rel. | Cum. Paus
{mm) (e (® (g (%) (%) (*4)
37.5 112" “Yvh Hah o ) =l wenl,
x 25 1" ‘b g 1e v.471 | 1.477 [«8.037
19 3/4" [y (g 2 .= [ vgb) [B2-9 1
125 /2" | um L 1% 16", | 11e7). | kb0 Y,
9.5 ifg" i 51 T a. 13 ]- 9287 ;(7b 'y
4.75 4 Ydo bl \q Al | b1 122350,
2.36 8 785 [y |77 7.1¢4. | fe.ary |9.02 ‘L.
1.18 16 Uik M6 \+ AV INE al.bL) [ 7220
«0075 200 | 74b 281 23 g |42.97 |AbY
pan | | 22¢ 20 262 1 | an a7l azrep-ololl]
. 178 I A
I‘.Iﬂtrrnim:: € e Qe R O e L ._._(f-‘-n 4901 33=t {41'1'?- 6731
1. FEM.= — — " Yao t/yar.tsy, Et.fpﬁ,} of M=
=B El o h ~ bMHN Y S
2. MS.=  37:Gmm (gieve ns 1Y

3. NMS.= gowe 6wmm(tiev po | 1nd Jandad [ 378 (sieve 00 1Y ylandod

Draw the [cumulative passing (%e)] versus |sieve size (mm)]. ((Excluding sieve #200})

Grading Curve (Coarse Aggregales)

110

120 = —'—-

4,\]
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4 Sieve analvsis of fine aggrepales

,shle 6.2: Sieve analysis of fine agregalcs

sicve size sicve No. sieve wi sieve+rel. Hel. Wt Relained Cum. Ret. | Cum. Pass
{mm) g () () (%%} (*) (%)
9.5 3/8" o = = o) | wjel |
4.75 4 & gl E‘:—'i; ﬁln-i'l-._m_ :
2.36 8 b Rl =] e s |-
1.18 16 (! =3 Bl vl o
0.6 10 4f [vhasgey | R ER
03 |50 ey, | gt 7).
0.15 100 130 |wr\FSy. | BEe ==L !
0.075 200 | W imvE]. | w8 |
pan | Y oV MEL ) o | BE
l.qFﬂ
Determine:
L FM.= T _cum, Red of al dhasdend Lieoer EIMEM
oo [\.
<) 3
2. MS.= ALvm, —"—‘*llﬂ“ﬂ?“ﬂ'a“‘?i"‘ 'S+ 6.1
3. NMS. = 6 bwawa l"jE.'!ﬂ.
x o
Draw the [cumulative passing (%%)] versus [sieve size (mm)] L hu3 T <£L
Grading Curve (Fine Aggregates)
0 |
T
HL SO . |
i : ¥ i
HD = T i ww - - | — —
- — s : | |
50 4 i 3 [ | 2
i B A 43 '- | ‘,-"r "1| |
= e —f— 0
4“9 T A W » N
O L T
i A / | { |1.__‘ o | i
20 ! =
21235 e 8 ik s
St WAL i 0 a8 ) OO o te
ﬁun: \_’q]n-f 100 ) 10.00 100,00
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Mable 1.8:

NS and ASTM grading requirements for fAne aggregate

Sleve slae Percentage by mass pacing sieve
IS RRZ: 1992
ASTM
RS ASTM  Overall  Additional limitss Gl
Mo, limilis
C LY ¥
10 mm Lin. o v - 5 T
5 mm ‘:: n Rq—lllﬂf/{ = 9% 100
2.36 mm 8 KO 1007 KO- 10T GS-100Y . RD-100 Y K0_100 o
118 mm 1 W e w oon X as 100 70 10« S %5 X
HOO W 15-100L”, 15-54 25 k0K 7 S5 100~ 25 a0
MM jam S0 S0 s a0 S ay $.70 &« 10 W
150 Tiwy in-15¢ . — 210

* L= coarswe, M = medium, IF = ling

t Por cruvhed rimk sande the permossible limit 14 i reased lo
uscd for heavy duity Moors

Table 1% Crading requitements o coure aggregete soovding 1o BS B 199]

¥

) per vent, caeplow hen

Sievy s

Percertape by mpw proung BS der
Ssominal e of greted sggregele Scoaribnal wre of ueplealird sggreguie
L . s ma MWinham 1in S mm Wm0 14 mm 18 mm 11—
i) imoto ding (e e ) (mtolm) Aljmi 0 R I - i m) It
5o : L] - jin i
s 1" O N s I Ry 10 10
mna 1 15-0 % Wl 1 028 N |
140 \ E - 1 £5-100 I -
o E 10 41 /onw g W g4 05 0 VI TR A U 1
8 s f-10 0.5 n-1n 0 2 W0om
wo = o4 e B
1 bp 1 : ns ]

Fubler 1.10; Some of e grading rexwirvescsi far coarse agprrgote sruriling io

ASTM € 33-0)
Sheve e Percrmiage by maw passdng sleve
i I “pmlanl o
“iominal sire ul greded spprrgale o
sppergale
A mm

N5te 1%0 io 2% 10 mm I
. ™ 4,78 mm 4.7% mm 4.7% -I-

i}eodm) (frogim) (1o Sin) (2fle) (1]in)
13 3 - - - i
630 > ¥ 10 .
a0 12 Wi /,.f 35 0 i
w1 9% 100 - - - a5 90100
20 | - 100, % 0 5
190 ! B A 9,100 & 100 (- D-1%
125 | - LA 90 100 : =
25 | 10-30 20-55 4070 - 0s
s g DS 010 0-13 -
13 Npo & - 0-4 -4
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J 143?'-:’ :/E’ m.ﬁ:MJchsign (ACI Method)
Data Sheet 2 S [ne.Duthayna Abu-Saleem
Sec.d (Thursday)
Part (A

Use the American Method to design a concrete mix that is required for foundations. The specified strength is
34MPa (strength of cylinder) at 28 days with a slump of 30mm. The available coarse aggregate has a
maximum neminal size of 12.5mm and rodded bulk density (unit weight) of lﬁﬂikg'm]. The oggregates are
of normal weight and their grading conforms to the eppropriste standard with a fineness modulus of sand of

2 a.‘l'i

—
Assume:

Fine Aperegates Coarse Aggregates
Bulk Specifie Gravity (551 3 2.76
Moisture Content (s) iuu 2.00
Absorption {75) (.93 1.2

pPart (B): Practical Part

The calculated mix desien (in part A has been cheched by making a trial mix and the results were as the
L1 L - -

following:

Slump= SUmm
Ertrzpped Air= 2%

Adjust your mix design (in part A) 1o achieve the required slump and entrapped air content?
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Expefiment.9

Concrete workability and Admixture
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xlure is used. add the

I Put the ¢ .
coarse app . \
¢ aggregale in the mixer, ndd some of the mixing water I adm!

admixture 10 w
© water and mix thoroughly. e
) mixer runnIng - ay be added

2 Start the mi

- e mixer, the )

(o 2dd the fiee [::-:Llr::dd the fine apgregate, cement and water with Ehf: X mponents ma)
ggregate, cement and waler with the miner 1s running. these chargink with coarse

o the sio . :
’ Fr“:d mixer afl i |Jowing
: : er vermitting i , qs following

3 ,:;:Ekurf-gmt and some of the ‘Hl;::"lllhng it to m a few revatiis
. Mix the conere —h soytes rest
cle, after all i . wd by 3 minutes =

Yo . nlegrates are i ; ¢ utes followe Y
by 2-minutes final mixing grates are in the mixer, lor 3 mint

following

1. Slumt‘l T["ﬁl

It shall be held firmly in place
i mold in three Javers.

1. Dampe .
pen the mold and place it on a Mat, moist, nonabsorbent (rigid
mediately fill the

during 1711 .
 Rod each v ) .Il'l'l.'l ird the volume nflhr mold. o p—— b
: ver with 25 strohes of the tamping rod. Uniformly distrihute the strokes OVET ¢
ol each laver, )

3. In filling and rodding the top layer, heap the concrele ahove the mold befor
operation results in subsidence of the conerete below the lop edge of the mo
keep an cucess of conerete above the tap of the mold al all time.

4. After the twop layer has been rodded, strike off the syrface of the €
rolling mation of the lamping rond

(| immediately from the concrele by riising it carefully

of 300 mm in § = 2sec by a steady upward lilt with no
by determining the vertical difference between lop of the mold and then

ce of the specimen, Complete the entire test from the start of the
4 complete it within 245 min.
ide or portion of the Mass oCcurs, disregard

ross section

14

e rodding start. [f the rodding
1d. add additional concrele @

oncrete by means of screeding and

in the vertical direction. Raise the

. Femove the il
lateral or orsional motion.

mold a distanze
6. lmmediately measure the slump
displaces of iginal center of the top surla
filling through removal of the mold without inferruption an

= If a decided Falling awad or shearing off of concrele from one s
the test and mahke a new lest on another pertion of the sample. I two consecutive lests on 4 sample of

cancrete show @ falling away oF shearing ofT of a portion of concrele from the mass of specimen, the
concrelc lacks necessar plasticity and cohesiveness for the slump test ta be applicable.

L

: . and o linder shatl be thoroughly cle: .
aurface of the hoppers ait &2 ghly clean and free from supe
| * ing the test. lll"t.'rﬂuuu;-.

any sel ol conerele commenc |
oncrete o be i <hall be placed gemtly in the upper hopper using the scoop. The trap

ned jmmediately at'ler_ILHin!g or approximately 6 min after water is added |
the lower hopper: During this process the ey linder shall be covered RIS
¢ the conerele has come 10 the rest the ovbinder shall be I.JI!I.EIH'CI‘{'LI‘” ! |

« the trap doar of the

A op.-:n::ll and the concrelc nllfmr.';'l falling to into the evlinder,

) hnpr': s havE D endency o .f:li-:L' in one or _I-rruh of thee hoppers. 1T this oc |

1. For soms B w by pushing the yamping rod gently into the conerele from the o ceurs the concrete shall be

helped I|I_'_"m4l-,‘ :'|_|1.1'-|:F¢ff remaining ghave the fevel of the lop of the ey linder 5h;|-'.:7'-

The L"U..']:' 3 4 with the plane of the blades horizontal, and moving the Ihi':n be

el A we the 1op of the E}""dh‘”l-l‘?l" 'h"b:““!f ime heeping """”'hl'“‘t-:;:‘-Tm"h

:;:indur, [he outside e -;i:hi'-:;ltrs all then be wiped clean. This eppire Prnc:-:-; :‘;ﬁ the top edge of the
ation of S1O% ™ s shall be carried out at a

place free L of concrete 10 the nearest 10 g. This is known ae

. Determine the
concrete”s WP

1. The interna
s .'ll'll.l

moistur .
ol ¢l

2 The sample
door shall be one

concrele fails it

3. !mmnl:m-!-.' alte

cut off by holding
ancously one lrom

I

el :
eight of partially compacted

m—
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/ 7. Refill the cylinder with concrele from the same sample in layers a i
: : pproximately 50 mm d .
being heavily rammed with the compacting red er vibrated to obtain full El‘-rniactinn 'I'hEr:F:: 1:‘”’_5“3 ers
the fully compacted concrete shall be carefully struck off and Tinished level with 1h:llnp of tﬂe I‘i';ﬂ:j :'f
I.

Clzan up the owtside af the cylinder.
8. Determine the weight of concrete to the nearest 10 g. This is known as "weight of fully compacted

concrete”, WL

J. V.B. TEST

1. Slump test as deseribed carlier is performed, placing the slump cone inside the sheet metal cylindrical pot
of the consistometer.

3, The glass disc avached to the swive! arm is turned and placed on the 1op of the concrete in the pot. The
eleetrical vibrator is then switched on and simultancously a stop watch started.

3. The vibration is continued till such a 1ime os the conical shape of the concrele disappears and the concrete
assumes o cylindrical shape, This can be judged by observing the glass disc from the 10p for
disappearance of transparency.

1. Immediately when the concrete fully assumes a cylindrical shape, the
required Tor the shape of concrete o change from slump cone shape
known as Vee Bee Degrec.

5. This method is very suitable for very dry concrele
but the vibration js too vigorous for concrele with

stop waltch is switched off. The time
to cylindrical shape in seconds 1S

whose slump value cannat be measured by Slump Test,
a slump greater than about 50 mm.

4. Flow Table

1. Moist the table top and the frustum of the cone,

. Try lifting and dropping the wble then, Leep the tahle horizontal

Hold the mald firmly in place and Nl in twa kavers, cach approximately
Rod each layer with 10 strokes ith the wonden @amper.

Before lifting the mould , excess concrete is removed, the surrounding table top iscleaned.
~ After an interval uf 30 seci nds. the mould is vertically, slowly remes ed within 3-6seconds.
The table top is lilted slowly +nd allowed 1o drop, aveiding a significant forceagainst the stop, 15 times,

each cycle taking nal liess than 3.5 and not more tian3 sec.
7. In conscguence, the concrele spreads and the maximun spread p

measured.
§ The average of these twa values.
9. A value of 400 mm indicates a medivm waorkabiliy

one halfthe volume of the miold.

fad 1l

= W T P

arallel to the twoedges of the table 15

piven in the nearest ma, represents the flow.
and $00 mm a high waorkahility.

5, Kelly Ball Test .
Dampen the cy lindrical pant of the apparatus,

Gently Natten the surface af concrele W flhout any compaction.
Hald the device vertically by the nandle, Lower it slowly over the flattened avea until the feet of the

yoke touch the surface of the concrele.
Free the apparalus allowing the ball to slide through the yoke.

4.

5. Once the apparalus wuches concrele take the initial reading,

6. Carefully lower the ball penetrmar into (e concrete, maintaining eno
thai pi‘r]r.ﬂr:!l'lnll s due to the dead load of the Ball only.

Tuhe the final reading of the stale,

Transfer the apparatus to tihe nexl readings. |

1.
2,
3

lgh restraint on the handle so

- LS el e e il .
T Tl el Tl B ittt R

ndividual measurements <hall be at least 250mm

horizontal distance (o the centreline of the handle 1o the nearest

made shall be at least 130mm.
difference between the two readings.

e -l

hatween centres. The minimum
edee of the level surface on which the test 15
9. Take at least three readings the penetration as the

Flaan Al B
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6. Making Specimens

Pluce of Molding: )
1. Mold specimens as near as praclicable to the place where they are 1o be stored during the first 24 hours.

2. Place malds on a rigid surface free from vibration and other disturbances )
3. If it is not practicable 1o mold the specimens where they will be stored, move them fo the place of storage
immediately afier being struck ofT.

P'lacing:

1. Place the concrete in the molds using a scoop, blunted trowel, or shovel. Select each scoopful, trowelful,
or shovelful of concrete from the mixing pan 1o ensure that it is representative of the batch. )

1t may be necessary 1o remix the concrete in the mixing pan with a shovel to prevent segregation during
the molding of specimens.

3. Move the scoop or trowel a round the 1op edge of the mold as the concrete is discharged in order (0 cnsure
symmeincal distnibution of the conerele and for minimize scpregation of coarse ageregale within the
mold.

4. Further distiribute the concrete by wse of a tamping rod prior to the start of conselidation.

4

Methods of Cansolidation
Preparation of satisfactory specimens requires differemt methods of consolidation. The methods of
consolidation are: a) Kedding. b) Internal vibration, ¢) Cxternal vibration.

* Hodding:
I. Place the concrete in the mold in the required number of layers of approximately equal volume .Rod each
layer wnli the rounded end of the rod using the number of strokes,
2. Rod the bonom laser throughout its depth. Distribure the strokes uniformly over the cross-section of the
mold and for each upper laver allow the red W penetrate abour 12mm into the underlying laver when the
depth of the laver is less than 100mm and about (23mm) when the depth is (100mm ) or more.
3. After cach layer s rodded, tap the outside of the mold hghtly 1013 times with the mallet 1o close any
holes lefi by rodding,

# Vibration:
1. The duration of vibration required will depend upion the workabibity of the concrete and the effectiveness
of the vibratar, Continue svibration only long enough o achicve proper consolidation of the concrete.
2 Fill the molds and vibrate i the required number of approvmately equal lavers. Place all the conerete for
cach laver in the mold before starting vibration of that Liyer
1. Add the final laver, so as o av oid over lilling by more than (6 mm). Then linish the surface.

Finishing:
After consolidation, strike ofl the surface of the concrete and loat or trowel it with a wood or magnesium

float

7. Curing

1. The test specimens shall be stored in 4 place, free from vibration, in moist air of at least 90 percent relative
bumidity and at a temperature of 227 £ 2°C for 24 hours £ % hour from the time of addition of water 1o
the dry ineredents.

3 After this period. the specimens shall be marked and removed from the moulds and, unless required for

test within 24 hours. immediately submerged in clean, fresh water or saturated lime solwtion and kept

there until taken oul just prier to test,

1. The water of salution in which the :‘T.;EIH'IL‘I‘I:.;H[E -“-ll‘ﬂh:_rgcd shall be senewed every seven days and shall

be mainiained ot & WNPSE T of 22° = 2°C. The specimens shall not be allowed to beeome dry at any

time until they have been tested.
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Workabllity Test
9.5.1. Weights

Batch= 35kg

Cement= 5.85kp

Coarse Agarepale= 14.22kp

Fine Aggregate= 10,93k

Water= ke

9.5.2. Slump Test

‘ Cone Height (em) Slump {em) Slump Type

| —

\ 30 L em | ATue

9.53.Vebe Tewt

%
Time (sec)
| Vebir Seconds)
5 sec
-._,.-"f
rd
9.5.4. Flow Tablle Test ; |
|. Dimensinns Headings Diameters D | Flow Factor
i (em) (i (mm} (mm) ! (%)
1 o’ T
| Tahle r 75 o . ’5 )
r My
Ty 70 lElD‘ \cg'35fr |
Ye1:5 |
0, J 2 o
Dex pe t
| 20) \ o

o
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9.5
S Com Macting Facyo, Teut

I—un«\ Wi of

W ol
Tﬁml‘lﬂfﬂl m;rrlt‘ [lill

COMpacted concrele (kg
i \o.11¥ ”}

9.5.6.Weights

Barch= 205,

| }'-a?’f
Bl

Cement =3 34kg

Coarse Ag aregates= R 13hg

Plasticizer= 1.25% of cement

Plasticizer= | 25/1003.34

Fine Agerepates= 6.2k

Plasticizer= 0.042hg = 428 .

Water=2248kg |
9.5.7 Resules II;' _
[ =
[ 1;..!5-‘.'1“'““.‘ T}I‘Il" akiil ﬂ:::t* | Cape Hﬁ:!ﬂ frmj hlumpf‘-m] ] \lump T!I“!
‘;uf."-},r’- :.-Hrﬂﬁi'-rl-?.r';.- J 3 l] 2 5(: M ‘ {-‘_.”aiﬁfﬂ.-
. | L W 4
9.6. Samp.!e oi Calculations
[
Flow Tahle Lj le 5 com
e . -\ 6 vlt) = Eden sl Tl ; qi5 ql
'Lﬁ,a; jﬂ_"n{‘“"‘): {tp_'q_r_?___‘J
['_\ - _ L 25”-:::’. = e cm— W men
J€az +° - 2
; Ohvy = 200 4107, = \o 3-15/, |
fuctes —re

Compacting Faclor =

_ Luunfommrif,f = “.D-?E
Wc:-mpq tf{-,f’

'1-‘1 - =

= o-93y

i
b
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Degree of workability for slump test and compacting factar

—
—

Degree of Workabil
_ ility Slump (mm) Vebe Time (5tc) Compacting Factor
very low
! 0-25 2
i 20-41) .78
Low 25 - 50 10-20 0.85
Medu
im 50~ 100 7-10 092
Hieh
g 100 - 175 3-7 0.95
Very High > |75 -3 )
Fiow Table:

00 mm High workability

A00 mm Meadiom Workahiliry

300 mm Low workabiliny
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Non-Destructive Tests

R

Rebound Number of Hardened Concrete

1. Firmly hald the instrument in & position that allows the plunger to strike perpendicularly to the surface
tested Gradually increase the pressure on the plunger until the hammer impacts.

2. After impact, recerd the rebound number (o Iwo significant figures.

3, Take 1en readings from each test area. No two impact tests shall be closer together than 25 mm,

Pulse Velocity through Concrele _
l. Flug the mains cable into the 3 way sochel mounted on the rear panel, swilch the P.S.S. to MAINS
and dep ress the resel button 1o switch the PUNDIT ON.

3. Cheek aczurey of measurements using the reference bar,

3. Grease the surfaces of the transmitter and receiver, Lse the smooth sides of the cube.

4. Tuern power on

3, Press the transducers firmly against the surfaces. Continue pressing until the time indicator gives a

constant reading.
6. Record the reading in microseconds, L
7. Measure the direct distance between the centers of the transducers locations.

Destructive Tesis

Compressive Strength of Cubic Concrete Specimens

i, Take cubes from water bath and dry them 1o SSD

2. Ensure that all testing machine beanng surfzces are wiped clean,

3. Carefully center the cube on the lower platen and ensure that the load will be applicd to two opposite
cost [aces of the cube

4. Without shock, apply and incresse the load continuously at a nominal rate within the range of (0.2
Nome2 s o A Nimm2 s) untl no greater 1oad can be sustained. On manually controlled machines,
a3 Fralure 1s approached, the loading rate will decrease, at this stage eperate the controls 10 maintain,
zs [ar as possible, the specified loading rte Record the masimum load applied to cach cube,

5. Chserve the shape of failure,

Campressive Strength af Calindrical Concrete Specimens
1. Rerove the exlindrical samples from the curing tank and dry the surface using an absorbent cloth.
[ osare that the cube is saturmted surface dry

2. Frzpure the top unsmooth surface of the exlinder,

3. Load the specimen gradually and continuously at a constant rate of 9 to 21 MPa per minute,
1 Continue foading until specimen breaks. Record the load ar failure, P

5. Ghsenve the shape of failure, Discard cvlinders that show incorreet failure patiermns.

hy Eng Euthayna Abu-Salerm]
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Splitting Tensile Strength of Cylindrical Concrete Specimens

1. Remmse the exhindrical samples from the cuning tank and dry the surface using an absothent cloth

| nsure that the cube i saturated surface dry i

Peterming the length aof the ey hinder by takang at least two measurements Record the average as the

length o the sample E2

1. Postion the evlinder in the testing machine between the rwo plywood strips. Make sure that the
¢+ linder in the carrect position of the marked planes drawn in step one

4. The keanng strips are placed between the specimen and hath upper and lower bearing blocks of the
testing machine or between the specimen and the supplemental bars or plates

. Place the specimen on the plywood strp and align so that the lines marked on the ends of the specimen
are vertical and centered over the plywoad stnp.

h, Place a secand plywood strip lengthwise on the cvlinder, centered on the lines marked on the ends of
the cylinder

7. Apply the toad continuously and withoul shock, at a constant rate within, the ranee of A8M0
ISOLP A min splitting tensile stress until fallure of the specimen.

8. Recard ‘he maximum apphied load indicated by the testing machine at failure. Note the npe of fnlure
and appearance of fraciure

| =]

Flesural Strength of Concrele Specimens

.

he heanng surfaces of the supporting and Ihading rollers shall be wiped ¢lean, and any loose sand or
ather material removed fram the surfaces of the specimen where they are to make contact with the rollers

. The specimen shall then be placed in the machme in such a manner thal the load shall be applied to the

uppermost surface as cast i the mould, along two lines spaced 200 ar 13 3¢m apart,
Phe aais of the specimen shall be carefully aligned with the avis of the loadmng device. No packing shall
be usad between the bearing surfaces of the specinen and the rollers

CThe Yoad shall be applied wathout shock and increasing contimucus!y al a rate such that the extreme fibre

SLIESS ITIC eSS il I;|I1||q-|1'l.‘|l||;ql|"|!|. 7 'p.__u LW o, hal 14, at a rale iof In:tdlﬂg ﬂf -Mﬁ lg'm'tﬂ for Ih: 1510

The lead shall be increased until the specimen fails, and the maxvimum load applied to the specimen duning

the test shall he recorded. The appearance of the fractured taces of concrete and any unusual features in
the tyaz of fuilure shall be noted,
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103.2, Destruglive Tesis
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10.4.1. Non-Destructive Tess
1) Error®% of Rebound Number Test
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>
2) The faiture forms of a cube subjected 1o compressine strength are '

glwﬁj;&.pic,ggug Foilut- w) £ #P losive failuce

And onr case s N'_ N }"_'j-rlcc‘;vﬂ' I’.“;l“rf - I

1{. - 'l
e failure forms of a oy linder subjected to compressive sirengith are
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