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STUDY MECHANICAL BEHAVIOR OF CONCRETE
ENHANCED WITH ADDITIVIES

(STEEL FIBER EXTRACTED FROM WASTE TIRE)

ABSTRACT

Concrete is a physical and mechanical nature of discontinuous Inhomogeneous
material, where components including steel fiber behave, as a set of Micro-
aggregates according to the physical and mechanical topical laws and boundary
conditions.

Tires contain 14-15% by weight of steel fibers. Some research has recently been
devoted to the use of steel fiber from recycled waste tires in concrete. Concrete
obtained by adding these fibers shows improvement the behavior of the concrete by
improving the toughness and behavior at the occurrence of cracks.

The quantity of recycled steel fiber extracted from the tires (RTSF) estimated
worldwide by more than a billion used tire annually. There are many methods are
used to recycle tires for steel fibers, such as the Shredding process, Cryogenic
process, Pyrolysis process.

In Syria, based on the statistics of the Ministry of Transport for the years from 2006
to 2010, the number all types of vehicles is more than two million vehicles.
According to the components of the tire and assuming that each vehicle consumes
one tire per year, the amount of steel fiber resulting convergence of 6,000 tons

annually..

The possibilities of the use of steel fiber extracted from the tire did not come into the
studies or the practical application in Syria. The studies on this topic are still
promising in the early stages, which form an motivation to research in order to give
added value to ongoing research, particularly the use of additives for concrete.

To access the general mathematical relationships represent the behavior of concrete
enhanced with fiber was necessary to implement the experiments cover a wider area
of the possibilities of change in the proportion of cement or a change in the proportion

of fibers in the concrete mix..



Concrete with steel fiber from recycled tires RTSFRC belong to steel fiber family,
therefore it will share with the general design principles of the mixture and
differentiate in other properties as we can so the possibility of the comparison.

The preparation of steel fiber extracted from recycled tires where extracted the inner
ring of the frame (Bead wire) skinning rubber for fiber bundle and then subjected to
burn and then cutting to the desired length. To get rid of the remaining coal on fiber
fiber placed in Los Angeles apparatus and added sand to get rid of it mechanically
by friction with sand.

In this work were used fiber lengths of 30-40 - 60 mm and a diameter of 0.8 mm and
the aspect ratio 37.5- 50-75, max aggregate size 19 mm in size in accordance with
the references studies.

In the first phase were prepared concrete samples with cement content 350 kg / m3
and steel fibers 40 mm long and volumetric percentage of 0.5-1-1.5%, equivalent
weight 40- 80-120 kg/m3, respectively, in addition to the reference samples without
fiber. The slump test for the prepared fresh concrete show that decline according to
the previous percentages was too small, which led to the use of plasticizers in the
next phase of testing. Three mixtures were prepared with cement content 300-350-
400 kg/m3 and added fiber volumetric percentage of 0.5-1-1.5%, additionally to the
reference samples without fiber. The samples were coded according to the cement
content, fiber percentage and the age of the sample at testing.

Generally were observed decrease in slump with increasing fiber mixing percentage.
It was reached to mathematical relationship between slump and fiber mixing
percentage.

Prepared samples were tested under the compression in the concrete laboratory at the
Faculty of Civil Engineering in Damascus. The results showed increase compression
strength with increase fiber percentage for the three mixtures. Reaching up to 18.37%
for 400 cement content and 1.5% fiber percentage compared with the reference
sample without fiber.

The results showed a linear relationship between the compression strength and the
fiber percentage. The rate of increase for the mixtures 350 and 450 is tight (5.01%
and 5.33%, respectively) and higher than for the mixture 300 (1.7%). That can be
explained by the fact that the specific surface generated by addition the fiber needs
more cement. It has also been reached to the relationship between the cement content
and compression strength.



Mathematical model was proposed to extrapolate the behavior of RTSFRC under the
compression.  Model was built from experimental results and a series of
mathematical treatments. The proposed model of RTSFRC agrees with the studies
and research in ascending branch, but vary clearly in descending branch.

Toughness is an advantage enjoyed by fiber concrete from ordinary concrete. It was
reached to relationship between toughness index and the fiber volume. Analysis of
toughness index allowed to the conclusion, that the use of fiber is higher than 1%
does not lead to a significant increase in the toughness of concrete. Therefore, we
recommend the use of fiber volumetric ratio equal to 1% equivalent weight of 80 kg
/ m3.

The bond between the RTSF and the mixture was studied, and the results showed
that the RTSF provide a good adhesion with the mixture and the remaining carbon
layer did not greatly affect upon the adhesion. It can be said that the fibers used in
this study has given good results.

Samples of concrete enhanced with RTSF were tested indirect tensile, split test
(Brazilian split test) for cylindrical samples and flexural test for prismatic samples.
Tensile strength increased for split test 14.5% and flexural test 9.5%.

Model was proposed for the fiber behavior within the concrete under tensile. It was
showed an agreement with the analysis presented to the stages of the activity of the
fiber and with reference studies.

Fracture energy was doubled for beams flexure test several times compared with the
energy in ordinary concrete.

The presence of a thin layer remaining coal-jacketed fiber surfaces has positive
impact on the chemical adhesion between mixture and fiber. But this needs to prove,
it can be the subject for future research.
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+(372) dsanll Daw LS Qg pally 28l Aaglie Cum e S U<

S D) (3 D e Al G gaal Ailual) b deiall GLIVL 3gaall Ailu Al aasis
ey gl Aadaanl pualiall Giams gt g BWY) s cpas ) Bylal) Caa )l

( ACI 5441.R-96 reapproved 2002) 4siall il 45l aal) algdd) P“i :3-2 Jgaad

Equivalent Tensile Elastic Ultimate
Specific
Fiber Type diameter, strength, Modulus, Elongation,
gravity
[mm x 1073 [MPa] [MPa] [%]
i) gg8 (Al hadl) @Sl Ol A daglia Aguall Jalaa | dpaal) AUaLY)
13,800~
Acrylic 12.7-104.1 1.16-1.18 269-1000 7.5-50
19,300
Aramid | 11.9 1.44 2930 62,100 4.4
Carbon, PAN
7.6 1.6-1.7 2480-3033 379,900 0.5-0.7
High Modulus
Carbon, PAN
8.9 1.6-1.7 3450-4000 230,293 1.0-1.5
High Tensile strength
Nylon 22.9 1.14 965 5,170 20
Polyester 19.8 1.34-1.39 228-1100 17,238 12-150
Polyethylene 25.4-1,016 0.92-0.96 76-586 5,000 3-80
Polypropyl 0.90-0.91 | 138-690 3448~ 15
olypropylene - .90-0. -
Y y 4,827
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5 N 05 2T 4

Lals) GLY 5yem :2-2 <

LSl bl 5y5m 132 I
Natural fibers dadall Gty 5-2
Cienn ehal ) ofalll e el ljilg UK, duandall GLDU dabanal 26Kl cuady a3l
O oSa bl e lgle doans A Lsal) GLIY) Dl L amiany) Gl 8 Lealasnn
Tl dh )l gl Gaalal) GLIY) Saan . CallSall dcaidiall dien) LSl 6 aadiud
(4-2) Jsaad) Oy - Lghasa (A e Lant)l ASEA (8 Iy ciandld AaleY) Aglesls (55080
Aol GLIBU L8050 Gl Al aal

( ACI 5441.R-96 reapproved 2002) dadal) Gl 5\..,\413),3&1\ ualsdd) ‘uﬂ :4-2 Jgaad)

Sugarcane Elephant Wood
Fiber type Coconut Sisal Bamboo Jute
Bagasse grass Fiber
length, (mm) Fiber | 51-52 N/A N/A N/A 7-12 N/A 2.5-5.1
Fiber diameter, 0.10- 0.1- 0.03-
N/A 0.2-0.41 | 0.05-0.41 N/A
(mm) 0.41 0-2 0-08
Specific gravit P2 A ] a1 1.5 102 N/A 1.5
ecific gravi 2-1. . .
P graviy 1.15 f 1.04 /
Modulus of
19-26 13-26 15-19 33-40 26-32 4.9 N/A
eIasticity,(MPa)
Ultimate tensile 276- 250-
120-200 184-290 350-500 178 700
strength, (MPa) 568 350
Elongation at 1.5-
10-25 3-5 N/A N/A 3.6 N/A
break, (%) 1.9
Water absorption,
130-180 | 60-70 70-75 40-45 N/A N/A N/A
(%)
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Lyl Gty 6-2
=20 oo zshi Ailas Jales g 5yaine g Byl AiLpall 3 Aeniiosal) B3V LI ()6
adlide daaye ablia Lls (ACI 5441.R-96 reapproved 2002) as 76 ) 6.4 (e Jshs 100
L5l ALY ) (il . alinal) alall 3k L jacan die il Al 3Lalal) (paa Wilsde £50 Cany

sl dayl I ASTM A 820 (35 L yuand Ayl Cana

DU e dysnne DL V) gl

Aakaie milyd 1 SB g sl

el aliiug t GG ¢l

@l Gl bl g sl

ornl) Lgaaia U5 o 235all LYY it JSCI gppsinall (pamnsigall AL Fananl) (3855
:&\}.’5 Eup |

Square section adadall dasye il 1 JsY) g il

Circular section aladal) 43s il : B ¢ i)

Crescent section aaall 2Dl Call sl e il

1 (D 0.25 Ce s shaiy (S5 3308l DY padaiiy Aagiiasal) 4 yilal) 3,305al) ol i
s ae 2.03-0.25 Gy pe 0.64-0.15 aSlay 0558 wid K8 e GLYI Ll e
lgadaliey L0sall LU saliaadl JIKEY) (5-25 4-2) DISEN cpug LNV bl aodaiy
aca el

claial Al dexiog Cua it Gl 3968 5 35080 ) e ale YT o3 piuas
Coas By € Agpe daleary 28l e Bl Lgiaslias et facall Aol Gl il 3
552 oo JBY JSCI L5 JISuliline 345 23 e \giaslid 53Y) 2all ASTM A820 il sall
NS |CVEE )

Omenil 38y o Dl g <iha U8 e L3V palic aladin el cujal 1910 sl di
AV QLYY aladiad) sl Grgan sasiall LY 8 ey clinndl il 8y saasa pailad
Gl e € 8 Gas gual) Gl e [ACI committee 544, 1993] wluall malua€

salsal) aals Yoan a5 LV LYY Aalud) Bluall e liall Gadally capatlly skl
Aslpall b deadieal Gl Al
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Lofgren, 2005 4u3Vsall ol saliaeall JIKEY) :4-2 <)

N

Circular Quadratic Rectangular Triangular
® | ® "
Elliptical Hexagon Octagon [rregular

Lfgren, 2005 &35l (AL dumje adalia :5-2 <
RTSFislgiual)l el cilllal ca da Al GLY) 7-2

Loy Aoy alle Ay A< raal A0l Y (e paldtl) (8 ALl dasia & S5 LS
038 (e el aldil) e ti Lae Al daall (PIA s b b slael 5 5all ey
e Bo15-14 e gonn um Basie dlsa I Lehisatd Jilig yashing ASlganal)l by (e cilaas)
pladiu) (ld 13Sag . (California Integrated Waste Management Board2003) 4:3Ysé [E0] le3)ys
Alal) o gall Aaiaial) 280 (Sio Adlial S5 (e g A8l cuyUaYl (e daliivual) L3V L)
Al ablall e palaall ) A8LEY L Leie salian

O (8 358 € L Bl (e Alawivwal) o) cihlla) 1535 aley Cliukaill (ha wal) llia
s ) ALY Glerall alaial SabaSs @yl ciliay) b lealadinl o crianl) 2 lay
Alsal 8 a1aai D L 53 gasall LY g

J5 Al all b chUaY) bl (e 5 il 23V LIV AasiY Glal) Gans age cau S
O Ailpdl) Al sl (adh uad e GLIY) o3a Ailal lele Jgasll 5 ) 2lujal
calerdnll Ggas die LSl Lenilia st PIA
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Alual b deasial) GLIYI (el aal cpn Yaaa L L 33

Lofgren, 20054bu Al) ‘..,A daaiioal) Gl alsd :5-2 Jgaald)

e | oo 1 Jaaa | P2
Gl g g3 Al ylad e Q) 4 glia Lapal i‘
Bm g/cm3 Mpa Gpa %
PRV
Metallic Y 8 Steel 5-1 000 7.85 200-2 600 195-210 | 0.5-5
il daala 3 E glass 8.0-15.0 2.45 2000-4000 72 3-4.8
als)
Glass iala AR AR glass 8.0-20.0 2.7 1500-3700 80 2.5-3.6
14.6-
QWS | Acrylic (PAN) | 5.0-17 1.18 200-1000 19.6 | 7.5-50
el ) Aramid (e.g.
) Kevlar) 10.0-12 1.4-1.5 2000-3500 62-130 2-4.6
e
Jalas) Carbon (low
(e 25 modulus) 7.0-18 1.6-1.7 800-1100 38-43 2.1-25
e
Jalaa)
PEPEW Carbon (high
i (Uaddia modulus) 7.0-18 1.7-1.9 1500-4000 200-800 | 1.3-1.8
Anda i Nylon
Synthetic | O (polyamide) 20-25 1.16 965 5.17 20
. Polyester (e.g. 1.34- 10.0-
St PET) 10.0-8 1.39 280-1200 18.0 10...50
bl ds | Polyethylene
PE (PE) 25-1000 0.96 80-600 5 12-100
il s | Polyethylene
HPPE (HPPE) - 0.97 4100-3000 80-150 | 2.9-4.1
. Polypropylene 6.0-
Calesr s (PP) 10-200 | 0.9-0.91 310-760 35-49 | 15.0
Jrsd 5 Polyvinyl
IAPEN| acetate(PVA) 3.0-8 12-2.5 800-3600 20-80 4.12
‘\-N-\E sl Cellulose
43 goac (wood) 15-125 1.5 300-2000 10...50 20
sl 3sa 1.12- 10.0-
Coconut 100-400 1.15 120-200 19-25 25.0
Natural - 5
. sl Bamboo 50-400 1.5 350-50 33-40 -
organic
Ll 1.02-
’ Jute 100-200 1.04 250-350 25-32 1.5-1.9
iy gunc o Asbestos 0.02-25 2.55 200-1800 164 | 2.0-3.0
Natural - — suall 2.87-
inorganic | b Wollastonite 25-40 3.09 2700-4100 303-530 -
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(California Integrated Waste Management Board2003)

DY) B il gl 4 giald) Al 3 gal)
Aalan @l b
Truck 4ald &l Passenger car
27 14 Naturale rubberszub hlas
14 27 Synthetic rubberelibal llas
28 28 Black carbona s asé
15-14 15-14 SteeldV 58
17-16 17-16 Fillerta e 5 4l 3 sa
& 0ol b s
54.43 11.34 New tyrexs )
45.36 9.07 Used tyredligive Ul

b Blall e ol 85 8 5aclaall sa ) ) 8 Amanl LIS Zuat ) il )
N5 alaS Jeal) Lo (i) (e iUy b adiiosall sal) dlbiey Asarensll Jual) Cag )k
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Al Ko WS Hll e Jalaall ddee ) Saluall alaiill Ak Jie RV GLY) e
@bl Jlaill alasind Jie AT @b aag WS a8 gyhall Julaill iyl 3V L)
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High aligned fibre content

High fibre content

Low fibre content
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Cast in place

Pre-cast

Applications Experimental applications

Experiments

|Highway construction and re pair |
]
lAirport runways, taxiways, aprlcuns |
|industrial floors : |
|Dam construction and repair |
1
|Re fractory castables |
1
|Bridge deck construction and repair |
1

|Fluid containment

ICanal. reservoir lining |
IMine and tunnel lining : |
|Structural building elements |
[Security Vaults |
|Caisson and pile repair |
[Railroad tes |
[Pipe I
|Subterenian vaults I |
[Modular p;:melsl |
IRe fractory precast : |
|Structur:::l precast |
IBreakwaters |
ICrib block |

[Machine bases and frames
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Calll Uyl 32 e 25 Al ligeanl el (olias (o) (il RoLL el on s

Gl L ale] 9 palac] uliay ligean cadicl Al al) Lalal) 2w vie silailly cluagill o3a (385
U VP ENSE| [ ST [RCHE KA - DRECTON RERINEN (PS8

Gl ganl) clialge 2-3-5

siaie o Yl (1-5) ISl muag (ALl Loy lganll oall ool 1 galdl k)
3@/@ 350 caiad )1.:\:_ adlall Q\g)m;ﬂ ‘é_.\aj\ G)Aﬂ\

i\ [RERTLNY|
100 C350 <l gandl (S i -
90 /;
—e— HIGH /

80 —e—LOW ?
_ 70 —---- Job Mix X
S J)/
% 60 7
= 50 A X
7))
2 40 /x‘/ /
[l ,,o/ /

30 5% /

> il
20 { - /
10 S i
a1 _--X L
X7 &
0 °
0.01 0.1 1 10 100
SIEVE SIZE (mm)

clad) 3-3-5

Gilae ey (Jaall) bl 3855 bl N/mm2 42.5 2S5k galadl (o030 ) gl ciians) Jlaatind o
(2 Galall) EN197-1:2004 da)sY) 4kl daalsalls 2008/3411 4ypud) drulidll ddalsall

slall 4-3-5
Ll Lilexiad 38 Lpalall Ljall 3 lgie Cahias ¥ GLIVL Ll b elal) Ge s clillsia o s

Ll mllall (salal)
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i) 5-3-5

o Lan o lall/cuian) A (et Adalall Judall b6 (st e Jand bkl lé aslee s LS
ALl ) G gs alall Chaal Lcuien) A€ 3 saly I dalad) O el dglee Ailuya il
100/ 2 2.8 = 1 (o zshis 4t olé alal) cilaalse e ¢l .Flocrete SP100 (glaal) 4l
3 aaldl dsasme g aald Lol il i€

laaioial) LiVeal LYY juiaad 6-3-5

Aalall i) Gua bl A0d) Zdalaall Gy e Aaatied) RV GLIYY jumas
aabail) & Gyall daipen o Gl daia e @ ainglSl) (xla) i (Bead wire) [ayl ¢ dgdalal)
Gl e and) aadll Gl e palaill 2V DY) e Jpanl) & Cua qslladl Jshal) )
AV Goh oo 4ie Ll palaall ) do) Ll Chuals uslad) Gl Slea (3 BLY) G

(275 J<all) dal ae
Aalal) A B 8 28 B Al linel) e sae e (gal dentiuall GV AL (e il
@i 3all Al GLY) G lede Jpeaall & ) il cncag) Gua By B A0
Ual G Luws Laidie Hha Glagy Gaa ledia 5 8 GLIYI 06K Blas @l dgstlaall cilialsal
Jsaall) 350MPa ce i Y 23Vl LU 4y slladl) Liall 50 daslae of e ASTM 820 Zéwalsall

(1-5
domaye by Lgilaey 2l e L) el gt i 1-5 Jsaall

Test speed=10mm/min Sample Length 100mm aliagin )

4y gl bl
Stress | Area | Diameter Flong. PealForce PeaK Test No. | | (Y~/uis)
Nmm2 | mm2 mm mm N >345 ASTM A 820
2798368| 05024 | 08 | 3339 [1405900| 1 o ——
2601.314| 05024 | 08 | 2166 [1306900| 2 g g o
266879 | 05024 | 08 | 2385 [1340800 3 r:ecfr'ecri;‘;?
252026 | 05024 | 08 | 1808 |1270700| 4 i
2777269 05024 08 2635 |1395.300 LY 1250-2000 Tlemat(2006)
2675000 0502 | 0800 | 2467 [1343920| Mean Pilakoutas&
114441 | 0000 | 0000 | 0575 | 57495 | SD |f1192.2300 | Dozio (2008)

1100-2500 Zerbino (2003)
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aabine Jlehl i —a leraai 2ey LN 2

byl e BN jucaas :2-5 J<al
(il Zalail) Jale) Ayl Lsoilly Ciull) Jgha jLas) 7-3-5

Aaide HUailiy ae 170 A3 (e Jlshal ASlgind) cilhUaY) (e dasiiue Cildl Aiello 2009 aaai)
Aspect ratiod badl duilly ae 31,4 Jshlls ae 0,24 laall hsgall (€ Gua a0 2 10,1 (0
A31 A e
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Jshs @hall Jaball A ylay AS0giall ey (e da Ase il Pilakoutas & Tlemat  aaii)
Dhiss ae 0,20 Jsh (SlSall godaiil) Al dajdtie Gillly ae 1,55 (1 0,8 (e lkilis ae 50
ciles il e 20 0,850,6 [ailis ae 60 5 30 Jlshls 2,35 il Dozio D (2008) sl

e 150x150x150 Gunsa

sie ol e 80 560 Alae cauing ae 605 30 Jlshkl L3V Caldi . Zerbino 2008 aasiu
oVl VL daliall A5l Al draranat el eyl alagy 4y

50 =37.5 dplms o Jaley Lo ae 0,8 ks ae 60 — 40 =30 Jlshl Gl s Lauly
cuill e 75 -

bidall o @lady) bbie 8-3-5

eSS jad Cus (e Al EV LAY (e Ay Aalise axd sy Gliall juiaail hbde gy &
LAY Blanss (365 dalie Anilpd lald jucant Jal e Bl 3 3 juas s aalal) b cuian)
350 eyl sbe BluAll g dumage Slie o (LY Aasall) D5l cihlad] cusal dsthal
L %15 =1 =0.5 dpeaa iy ale 40 Jsha 33V Gl ae Bl all cllalss oLy L 3a/aS
fo 8pmnall Aajlall Ailupall Jag paall o o (i il e 30/3S 120 — 80 —40 Ly Jolay
e 25 5 Agmayd) ALlal 3 60MM Lassell Al Cum Tan e OIS Aalud) ol (335 Lises 3L
dal e sl flis 1% gzl caws dal e 10MM sl IS Wi 0.5% z5e Gy 3dald Jaf o
LAY (e AaadU) Als el 8 ikl aladi) ) LS 2 Las 1.5% z5e Rassd

~350-300 cian) @bl cllald A juzmad 2 Gl Osa Gliake ae L al) cilised) ) 2L
=5 ¢5=5) Jglaadl cpny (3-5 JKa) %1.5 =1 —0.5 dseaa o GLIY) dila) ae 34/6S 400
Aalud) Bluall G el cllalill s ciad) hle G55 Cua dkla IS @l (7-5 <6
NESTRCRTSINE P
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Lf=variable

Lf=30 c=350 VE=1% Li=40 c=var Vi=var Lf=60 c=350 VF=1%
. }

Lf=40 c¢=300 L{=40 ¢=350 Lf=40 c=400
Vi=var Vi=var Vi=var

Lf=40 c=300 Lf=40 =350 L{=40 c¢=400

_ P VE=0051-
\’fq%{&}f-l- V{=0-0.5-1-1.5% 1.5%

| \ J’ / |
3Sample 28d 3 Sample 28d/V{/cement content 3Sample 28d

3 Sample 7d/V{/cement content

Lacall e cylaa¥) ¢ljal laladg :3-5 (<4l
(p39) Lumd) 5ee=28d,7d ¢(ae) call) Jsha =LF ¢ (%) Zaenall GLIY Zus =VF ((34/48) ciand) Jle= C
Gliall juay 9-3-5
A cianl) Jbe : Jall ol (385 sample coding Cliall Gaeii &5 LoaY) &30 58 A seud
O Bpane A 33 C350-1-28d ayl) il Al Dlie . ol vie Al jaey Bpanall LAY
Al A Calll Joha S5 clagy 28 jemay %1 Loanas i) Zuig 35/4S 350 cuen) le 2hala
e 40 o Call) Jsha ey allit) vies aa 60 S 30 IS 13

(oke Ci5n) Cilinal) Saa5i :2-5 Jgaall

Lf (mm) | C(kg/m3) V% Sa:;:le Sal\n;;.)Ie Sample code
* = without Addmixture
0 7 3 C350-0-7d*
28 3 C350-0-28d*
0.5 7 3 C350-0.5-7d*
28 3 C350-0.5-28d*
40 350
1 7 3 C350-1-7d*
28 3 C350-1-28d*
1.5 7 3 C350-1.5-7d*
28 3 C350-1.5-28d*
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(= 40 Jshay lilly ol c.q) Oluell jaay3 :3=5 Jsaall

Lf (mm) | C(kg/m3) Vi% Sa;;zle Saln\lnogfle Sample code
with Addmixture
0 7 3 C300-0-7d
28 3 C300-0-28d
0.5 7 3 C300-0.5-7d
40 300 28 3 C300-0.5-28d
1 7 3 C300-1-7d
28 3 C300-1-28d
1.5 7 3 C300-1.5-7d
28 3 C300-1.5-28d
0 7 3 C350-0-7d
28 3 C350-0-28d
0.5 7 3 C350-0.5-7d
28 3 C350-0.5-28d
40 350
1 7 3 C350-1-7d
28 3 C350-1-28d
1.5 7 3 C350-1.5-7d
28 3 C350-1.5-28d
0 7 3 C400-0-7d
28 3 C400-0-28d
0.5 7 3 C400-0.5-7d
28 3 C400-0.5-28d
40 400
1 7 3 C400-1-7d
28 3 C400-1-28d
1.5 7 3 C400-1.5-7d
28 3 C400-1.5-28d

(a2 60 530 Jsbas allly ale aa) Cilisall ey :4-5 Jsaall

Sample | Sample

0,

Lf (mm) | C(kg/m3) Vi% age No. Sample code
30 350 1 28 3 C350-1-28d(30mm)
60 350 1 28 3 C350-1-28d(60mm)

) 4-5
Al ) ghaal) e el Aadee i Al al) AR e GO Al ajs lascal

s JS Bl 2y Ja g Alladl 8 delly asall pas -
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ey gl ga Jalig Allall ) cuiend) Ciliay -
(e Jaglls Ganall g Jalans llall ) ey e GLIY) Gl —
Ailaie Aue e Jgeanll a 2llall s aball U ookl ge slall Ciliay —
liall cwa 5-5
dclu 24 520 iy luail (gl (K6 B pn g leadan dgsud dayy Gliall s 3 Lalil) Calay) 58

b Ol G5 el g (b G Leie il in ATy Q) < G a5l 8L
Mo € U e l24 5ae Catail elal) (e can AT 5 L sie 25 5)lhs Ay Lagy 28 sadd clall jmgs

03/12/2013 09:47

Glall Cuay cllg@ll juzaas :4-5 (<)

300 jle Al e :5-5 Jpaal

C300 Fiber Volume %
| 0o | o5 | 1 1.5
. Sp. Ingredients
Material Grar\)/ity Agg% kg/m3 kg/?n3 kg/m3 | kg/m3
Cement 3.15 300 300 300 300
Water 1 185 185 185 185
Coarse Agg. Coa.lrse 19 2.78 28.0 537 534 530 526
Mid 9.5 2.78 17.2 330 328 326 323
Fine Agg. Crushed Sand 2.73 39.1 749 744 739 733
N. Sand 2.62 15.7 302 300 298 295
Fiber% 7.85 0 39 79 118
Admixture 1.2 3.84 3.84 3.84 3.84
Total 2408 2433 2459 2484
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350 le ahlall cilia 165 Jsaall

C350 Fiber Volumeb%
0o | o5 ] 1 | 15
: Sp. Ingredients
Material Grar\)/ity Agg% kg/m3 kg/m3 | kg/m3 | kg/m3
Cement 3.15 350 350 350 350
Water 1 180 180 180 180
Coarse Agg. Coarse 19 2.78 29.5 557 552 548 544
Mid 9.5 2.78 18.0 341 338 336 334
Fine Agg. Crushed Sand 2.73 37.4 706 701 696 691
N. Sand 2.62 15.1 285 283 281 279
Fiber% 7.85 0 39 79 118
Admixture 1.2 4.5 45 4.5 4.5
400 be ahlall cliSa 17-5 Jsaal
C400 Fiber Volume %
0 | o5 | 1 1.5
. Sp. Ingredients
Material GraF\)/ity Agg kg/m3 kg/m3 kg/m3 kg/m3
Cement 3.15 400 400 400 400
Water 1 190 190 190 190
Coarse Agg. Coarse 19 2.78 28.8 524 520 516 512
Mid 9.5 2.78 20.9 380 377 374 371
Fine Agg. Crushed Sand 2.73 36.6 665 660 655 650
N. Sand 2.62 13.7 250 248 246 244
Fiber% 7.85 0 39 79 118
Admixture 1.2 5 5 5 5
Total 2414 2439 2465 2491
Jenddl) LB 6-5

Jkas) 5 dsslall 43l yalt Workability sl 206 e GLIVL 25al cau i 3 anis Jal (g
3Ly Oake 05 3a/aS 350 el Jle Glalall g Al laga (adls LAdala (K1 dag i) dagus
O Liw 0.5% z3e Aoy Ahla Jal (e pe 25 5 Laasall 2Ll (8 60MM 4l Cun ) s
O el e (Sas 1.5% e ds Jal e Jiall 3is] % ziall s Jal e 10Mm (g5l
O GLIBY el (gl s 30 (e graall pia Al Aoy IS ALjall Lease vie LY
Cinsines Laa o gagl) Qg dalal) A3l cpe S g Aiand ) Aimall (po ST AaS Ll m S s LY
sl LG st SRR paead Gald) ol
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(%1.5 z3e 4oy 3dala tpad) cdons je AdalX 2 pall)

60 80
60
25 40

10
L] 1,
N 0

m0O m05 =1 m15

(0ke o5 Slump g jaall Lagsa Ao GLIVL zhall s il :6-5 J<al
GG daluall cilalall Loy il Jagan 7o Gum Ailupall Quiall 2l it Galall aladiud xie
i) Jaa gl LS C300-0.5% dal (e clldg ae 170 cxliy C400-1.5% Jal (e ae 65 o
& ale s Sy s J (s i g Gy SulSed) )l GLIVL Falid) cllaldl) puead 2l
Ll L (7-4) J<alls (8-4) Jsaall moasy LS GV zhal) Cans 2l Jas jaal) Jagan il Alaadle
& 30l Slheall dallen &5 38 GLIVL 2all Guis dagsdal) Jagn o dasi S Ascals )l A83La])
r Jall JS&l (e a5 curve expert 4.1 maliy A (8-5) Jsaal)

1
a+b.Vf+c.Vf"2

Slump = (5-2a)

1
0.053—0.0081V £+0.044V ;2

Slump = (5-2b)

LY Jdelee R=0.985 ¢ua
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F 0

08/12/2013 14458, R’ 25/11/2013 11:40

e ae llalal dag Al g 175 J<a)

Slump values il ae daliae cilalal bag i) basas ad :8-5 Jsaal)

C400 C340 C300
byadly | cidy| byadbhy [dcidy| bgadhs | k) didy
om whoall sl em |mtoadl i om p b ol 3
18 CA00-0% 185 C350-0% pull C300-0%
7 CA00-) 5% 1h G350 5% 1700 CI004 5%
1 CA00-1% 14 C350-1% 1200 C300-1%
65 CA0-15% | 85 | C350-1.5% 6.50 C300-1.5%

g il baga Je syl dus iy

25
y=1/(0.053+0.0081x+0.044x"2)
20
,} / Reciprocal Quadratic:
= 15 » y=1f(a+bx+cx 2)
_.1 \!\ o Ly Ad L
-4 10
e \
o
5 ]
0
0 0.5 1 1.5 2

% <Y i

Oile go GLIVL 2 3al Causig T g paall Jagan (pn A8l 185 <)
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bial) e Aagliall 7-5

QS 4 Ol e 8 ke e Gliell compressive strength Laacall e doglaall los)
s LS i Ledjes linall sl i aasd) O35l Glual L (35ed Analay L) digl)
zobnal ol Al leas OIS umay Sl 8 lgaia g 2ie canall oladl ) dailly 4503 90 i)
Jslandl iy ApaSall Zaslaall Javgia 3305 30 MPa/min jleall Jesd Zeyu caaly . el Juasll
Lty oSl Ll e b 2y GLIVL el il L cilisal) o€ 3l (11-5 ¢10-5 9-5)
=5 (plall) Culliie o e da say Casllad) JSEN e G s eyl clial) gl IS S

.(10-5

23/12/2013 14:28

C400-1%-28d Gl due les) :9-5 J<al

06/02/201414:03

il e Al Tl A ) (S5 1105 (<l
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Loss 28 ens 30/3S 300 ciand e aalal jusl) e 2lual aslie :9-5 Jsaal)

) ] ] ‘ ) a8y A gan
Ll g 53 Ll mm &bl syl Ll oy | Al paa | aaad | sy | il
C300 C300 Jsb Uae gl g cm3 g/lcm3 (kN) (Mpa)
1 150.1 151 150.01 8400 3399.992 2.47 794 35.3
4 4 2 149.7 150.01 150.2 8416 3402.257 2.47 686 30.5
3 151.2 150.9 150.8 8410 3400 2.47 813 36.1
Jaus gidll 8409 3401 2.47 764 34.0
% ELY) 0.5 1 154 150.3 150.4 8456 3481.188 2.43 820 36.4
mm <l Jsh 40 2 150.75 149.93 149.15 8216 3371.08 2.44 750 33.3
3 150 150 150 8352 3375 2.47 790 35.1
Lo sl 3409 2.45 787 35.0
%% L) 1 1 150.6 153 151.1 8622 3481.616 2.48 865 38.4
mm <l Jsh 40 2 150.2 151 153 8525 3470.071 2.46 850 37.8
3 150 151.4 151.1 8570 3431.481 2.50 880 39.1
Jans giall 8572 3461 2.477 865 38.4
% ity 15 1 150.1 150.9 150.7 8513 3413.369 2.49 800 35.6
mm <islll Jsh | 40 2 150.1 151.4 152.01 | 8542 3454.449 | 2.47 810 36.0
3 150.3 150.8 151.9 8530 3435 2.48 800 35.6
Lo idl) 8528 3434 2.483 803 35.7
lag 28 J*“’-.’3<°/é5 350 chian) Hle dalal Husl e dluyal) daslae :10-5 Jgaal)
) ) ] ‘ s | aish Ugaa
Lal) g 5 ) mm  Adall ey Lall | Adad) paa (sanal) Jaay) Laial)
C350 dsh | sae | gla)l g cm3 g/cm3 (kN) (Mpa)
150.1 150.2 | 150 8280 | 3379.498 2.45 961 42.7
A e 150.3 150 152 8343 | 3426.797 2.43 971 43.2
150.5 150 150 8234 | 3383.993 2.43 952 42.3
Lo giall 8286 3397 2.44 961 427
% <ilY) 0.5 149.35 | 150.8 | 150 | 8292 3378.751 2.45 1010 44.9
mm <illl Jgh 40 149.35 | 150.8 | 150 | 8292 3378.751 2.45 970 43.1
150 150 150 | 8292 3376.125 2.46 0.0
Lo gidll 2.45 990 44.0
% <L) 1 151.1 150.8 | 151 | 8548 3445.225 2.48 1110 49.3
mm <l Jeh 40 151.1 149.5 | 150 | 8457 3388.418 2.50 1090 48.4
149.7 151.1 | 151 8500 | 3408.784 2.49 990 44.0
Lo siall 8502 3414 2.49 1063 47.3
% <ilY) 15 150.5 151.3 | 150 | 8723 3420.152 2.55 1110 49.3
mm <l Jeh 40 151.1 150.5 | 150 | 8650 3416.769 2.53 1140 50.7
150.3 150.8 | 152 8700 3435 2.53 0.0
Lo iall 8691 3424 2.54 1125 50.0
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Lo 28 ems 34/4S 400 ciand Ll 3alal ) e 2luwall aslia 1115 Jsaal

] ) ] ‘ ois ] Gl U san

Adall £ o Adall mm  4dad) M) Adall Adal) aaa ) DY) sl
C400 Jsb e gl g cm3 g/cm3 (kN) (Mpa)

1 149.97 150.8 151.5 8283 3426.245 2.42 1072 47.6

4 e 2 150.3 149.5 151.07 8255 3405.813 2.42 1058 47.0

3 151.2 150.9 150.8 8368 3456.636 2.42 1019 45.3

0 Lo siall 8302 3430 2.42 1050 46.6

% L) 0.5 1 151.15 151.03 149.15 8392 3404.824 2.46 1150 51.1
mm il J sk 40 2 149.15 148.5 150.4 8183 3331.176 2.46 1210 53.8
3 150 150 150 8300 3375 2.46 1110 49.3

Lo sl 3370 2.46 1157 51.4

%o LY 1 1 149.9 151.1 151.8 8582 3438.253 2.50 1274 56.6
mm <illl J sk 40 2 149.95 150.1 151 8512 3398.632 2.50 1130 50.2
3 149.7 151.1 150.7 8626 3408.784 2.53 1135 50.4

Jas sl 8573 3415 2.51 1179 52.4

% L) 1.5 1 151.1 151.1 150 8597 3424.682 2.51 1277.5 56.8
mm <adll J sk 40 2 150.3 150.8 151.9 8628 3442.85 2.51 1207.286 53.7

3 150.3 150.8 151.9 8600 3435 2.50 0.0

Lo 5iall 8608 3434 2.51 1242 55.2

Ag pral) izl o gl — Jaiudal) A8l bl Jiialll 8-5

(13=5 ¢12-5 11-5) JIKaY) 8 LS Lily Leliiad o5 yiaal) calisall o glallg Jarall oy 383all
Gl =5 sty i) hlany il s gil) —laiall Gliaie e 3¢z e o =4 Gl gy
a1 28 37 yemng dalida

0.0000 0.0033 0.0067 0.0100
1000 — ‘ mm/mm e sl |
'1 X C300-0%(28d) 40
5 g 4 C300-0.5%(28d)
800 —— = Iy Suing X C300-1%(28d)
X “% A % #C300-1.5%(28d)
‘xx A » " _ 30
600 s x4 " X * j‘;
:( X A X & ]
¥ 4 * ‘x * 20
400 * A X& =
x A £
A « <
s A - 2
200 & . - 10
« .
gx mm (s saall » sl
0 0
0.0 0.5 1.0 1.5 2.0

Aabae Gl s 300ian) Hbe Cilisal (osdal) — dadall) S| — 55l Jaie :11-5 J<al
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0.0000 0.0067 0.0100
1200 w \
mm/mm o sl - 50
1000 X C350-0%(28)
. 4 C350-0.5%(28d)
. X C350-19%(L=40/28d) - 40
800 * & C350-1.5%(28d) >
x ¢ . ,;
X . a - 30
X
600 AX "o -
A X » * ° =
ti . > 20
400 X " e Z
A x L 2
X *
200 x4 - 10
mm (ﬁ)}*"“ c}ﬁaﬂ\
0 0
1 1.5 2

Aahie Gl Gy 350 ciiand e Slial (opill — Jasall) JEY) — 558l aia 1125 J<al)

0 0.0033 0.0066 0.0099 0.0132
1400 — ‘ : : l 60
1 mm/mm » 3l X C400-0%
1200 37 s " -— 4 C400-0.5%
> n - - 50
n
< - . * C400-1%
1000 - SO A n C400-1.5%
s S I - 40
m KK x —
800 A Xa, ™ ~
=k *x A _4g
) X XA m - 30
2 X X A m g
600 X o N
.XA X X AN E
o x" A £ | 20
400 X X x4 >
X
200 mm s s>l o gl - 10
0 0
0 0.5 1 15 2

Aabiae Gl sy 400 ciand Sl Clisal (opuill — Jaaall) JUEY) — 348l aia 113-5 <l
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brall Jo Llwal) Loglia Ao caull Al Jale 35 9-5

JIshals ol alasiud 23 Jaaal) Aaglie e )il Glads coplad ) Calll Jsha 4 (e Alaill Jale jua
Blua bl ol e 75-50-37.5 dlas dale 1805 Ly e 0.8 ks e 60-40-30
L_,E‘L“'"} (12_5) d}_‘\;j\ Oy L"_il.t.._uj\ JU.'\;\ C._‘lt\.\ (14_5) J<a C._m}:a} %1 RPN CJA Ay C350
Byl liell baaisl) 4. lea

Adlide dilad O lbee @l QL laral) e G cilie laal i 112-5 Joaall

A glaall cadll Jsha Call Al Jalas
42.73 0 0
45.33 30 37.5
47.26 40 50
50.00 60 75
0.0000 0.0033 0.0066 0.0099 0.0132
1200 1 1 1 1
Z N ssiill [ 50
1000 "1 % o A
X C350-0%
Kae X € X i
~ X: X #X AA *C350- = 0
800 ;i >><< * “ A 1%(L=30) |- ~
x2 « 0‘ % A #C350- 4
ff % oX R 19(40) 71 30
X X * X A <
X * A
A * o X A - 20
00 [—x# o X A
b 4 & .
* x
200 ? - 10
r mm Q.EJM‘ o}ﬁ\ﬂ\
0 0
0 0.5 1 1.5 2

Aabiae Gl Jishl 350 ciand be cilimd (spdill — Jaruall) JEY) - 358l Jiaie :14-5 (<4
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Jadll 4aild 10-5

Db 3L ae dnaall ) daglie 6 5305 deag Cilnall sl ikl A seld S (e
Fama yal) linell Bailly Aaglaall caola) o CLIVL Alu Al e linell Bailly Ll L guas 1385 CuiaY!
Gilias %1 Gl Ay 35/38300 Ciiand le LA %13 il Laiwd LA Cay 3hli (S
Al Jpadll (A s il e 34484005 350 cuedl Jle cllalall & %185 17
oy aleal) G ADA B Canally a3 el ala
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wdl-u.“ ¢ LAAS. |

hiall Jo GV 85 jeall ddlu Al & sld Ll 5 dadal
daria 1-6
ABDLally daajie cdaaall Jlaal il s Ll all ol ehinl Ll # 3 Aaba) Slal) & i
(8 LI Cus A il SHLEAY) il e da el g dlall caline 38555 . (g) el ol alea¥) (o
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1 0 0 0 0 171000 2.09
2 0 0 0 0 179600 2.20
3 0 0 0 0 173020 2.11
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4 1 40 0.8 50 189000 2.31
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(=)
~
=
(=]
—
~
153
(=3
-
i
.:.,
325
o
nN

Gl O Aamaype Ae s Gl e 5y GLIVG Aie @luld (i e 128 US4

101



Lyghise jilead Cilbsy) jlasl  2-2-8

Sl e ahlaal) any GlhaY) e LoVl ehal Ak sl ) Glealsad) e uaell aa g
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Bl gy | el Gl g ﬁ\ Adladl J::s\ iy
No % mm mm - kN N/mm2
1 0 0 0 0 21.39 6.42
2 0 0 0 0 19.15 5.75
3 0 0 0 0 21.16 6.35
4 0 0 0 0 18.15 5.45
avg. 19.96 5.99
5 1 40 0.8 50 21.15 6.35
6 1 40 0.8 50 21.55 6.47
7 1 40 0.8 50 22.87 6.86
avg. 21.86 6.56
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JPATR LS

Ng3D Z% (4-9)
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Ac. 0ot = Ng3pAf.0f + Aoy (8-3)
Oct = Ng3D 2—’;@: + ':—’:am (8-4)
oct = NgapVror + (1 —Ng3pVp)om (8-5)

Oct = gaf + (1 - %)O‘m (8-6)
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il e
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Vi[%] | Lffmm] | Dffmm] | Lf/D FIN] fctN/mm2] ofIN/mm2] TIN/mm2]
alie 0 0.8 0 174540 2.13 0.00
4L glac)
Gl e 1 40 0.8 50 199500 2.44 63.15 1.26
o
LJU? 0 0.8 0 19962.50 3.59 0.00
29 94
=
Gillaa ) 1 40 0.8 50 21856.67 3.93 71.78 1.44
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fle T(x).dx
Tadh = OT (8-92)

Taan = == = 0.37 N /mm2 (8-9b)

A Taablue dons Gl Tppy, = 1.44 Cun (3-8 Joaall) 5ilsall callaasy) jlidl) daim e
$0sS8 Sy il e ouled)

0.37
Tadnh = m = 0-26Texp (8_90)

Trriction = 0.74Texp (8-10a)

Tfriction = 106N/mm2 (8_10b)
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. " e DATE : 28/06/2012
AGGREGATES SIEVE ANALYSIS
ASTM C33/Coarse Agg.
Weight Of Dry Sample Before Wash : 3115.3 gr. plall ) ASile: 3 sall jaae
Weight Of Dry |Sample After Wash : 0 ar.
Sieve Size Cu.Wt.Retained |Cu.Wt.Retained |Cu.Wt.Passing Specified Limits Remarks
Inch mm. (9) (%) (%) min. max.
1.0" 25 0 0.00 100.00 100 100
3\4" 19 349.3 11.21 88.79 90 100
1\2" 12.5 2102.6 67.49 32.51 20 55
3\8" 9.5 2925.9 93.92 6.08 0 15
#4 4.75 3091.1 99.22 0.78 0 5
#8 2.36 3091.7 99.24 0.76 0 0
#16 1.18
#30 0.60
#50 0.30
#100 0.15
#200 0.075
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DATE :

28/06/2012

AGGREGATES SIEVE ANALYSIS

ASTM C33/Med.Agg.

SIEVE SIZE (mm)

| | |
Weight Of Dry Sample Before W{ 2681.3 gr. CAN. NO. :
Weight Of Dry Sample After Wash : ar. CAN. NO. :
Siewe Size Cu.Wt.Ret|Cu.Wt.Ret|Passing Specified Limits Remarks
Inch mm. (9) (%) (%) min. max.
1.0" 25 0 0.00 100.00 100 100
3\4" 19 0 0.00 100.00 100 100
1\2" 12.5 12 0.45 99.55 90 100
3\8" 9.5 292.7 10.92 89.08 40 70
#4 4.75 2530.2 94.36 5.64 0 15
#8 2.36 2652.2 98.91 1.09 0 5
#16 1.18 2652.3 98.92 1.08 0 0
#30 0.60 2652.5 98.93 1.07 0 0
#50 0.30 0 0 0
#100 0.15 0 0 0
#200 0.075 0 0 0
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DATE :]|28/06/2012

AGGREGATES SIEVE ANALYSIS

Weight Of Dry Sample Before Wash : 1578.1 gr. CAN. NO. :
Weight Of Dry Sample After Wash : 1578.1 gr. CAN. NO. :
Siewe Size Cu.Wt.Retained |Cu.Wt.Retained [Passing Specified Limits Remarks
Inch mm. (9) (%) (%) min. max.
3\8" 9.5 0 0.00 100.00 100 100
#4 4.75 142.8 9.05 90.95 95 100
#8 2.36 615 38.97 61.03 80 100
#16 1.18 951.5 60.29 39.71 50 85
#30 0.60 1153.3 73.08 26.92 25 60
#50 0.30 1271.7 80.58 19.42 10 30
#100 0.15 1337.6 84.76 15.24 2 10
#200 0.075 1395.1 88.40 11.60 0 5
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DATE :

AGGREGATES SIEVE ANALYSIS

Weight Of Dry Sample Before Wash : 1048.1 gr. CAN. NO. :
Weight Of Dry Sample After Wash : gr. CAN. NO. :
Sieve Size Cu.Wt.Retained [Cu.Wt.Retained|Cu.Wt.Passing Specified Limits Remarks
Inch mm. (9) (%) (%) min. max.
3\8" 9.5 0 0.00 100.00 100 100
#4 4.75 4.1 0.39 99.61 95 100
#8 2.36 13.4 1.28 98.72 80 100
#16 1.18 19.1 1.82 98.18 50 85
#30 0.60 56.7 5.41 94.59 25 60
#50 0.30 374.1 35.69 64.31 10 30
#100 0.15 922.8 88.05 11.95 2 10
#200 0.075 1027.8 98.06 1.94 0 5
PAN FM : 1.33
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Sample No. :

Date Sampled :

Date Reported :

AGGREGATE COMBINATION C300
COARSE AGGREGATES | 48 | | | | | | FINE AGGREGATES | 52
PERCENTAGE PERCENTAGE
AGGREGATE SIZE Specification mid
i i AASHT r ™ int
Sieve Size | cOARSE Agg. MED Agg. C.SAND NSAND |, . |AASHTO GraderM] po
100% | 28.00 | 100% | 1721 | 100% | 39.05 100% | 15.73 LOWER | HIGHER
1" 25.4 | 100.0 28.0 100.0 17.2 100.0 39.1 100.0 15.7 | 100.0 100 100 100
3/4" 19 88.8 24.9 100.0 17.2 100.0 39.1 100.0 15.7 96.9 95 100 97.5
12" | 125 | 325 9.1 99.6 17.1 100.0 39.1 100.0 15.7 81.0 73 86 79.5
38" | 95 6.1 17 89.1 15.3 100.0 39.1 100.0 15.7 71.8 61 79 70
#4 | 475 0.8 0.2 5.6 1.0 91.0 355 99.6 15.7 52.4 43 64 53.5
#8 | 2.36 0.8 0.2 1.1 0.2 61.0 23.8 98.7 15.5 39.8 26 46 36
#16 | 1.19 0.0 0.0 0.0 0.0 39.7 15.5 98.2 15.4 31.0 13 33 23
#30 | 06 0.0 0.0 0.0 0.0 26.9 10.5 94.6 14.9 25.4 10 28 19
#50 | 03 0.0 0.0 0.0 0.0 19.4 7.6 64.3 10.1 17.7 5 21 13
#100 | 0.15 0.0 0.0 0.0 0.0 15.2 6.0 12.0 1.9 7.8 2 12 7
#200 | 0.075 0.7 0.2 0.6 0.1 11.6 45 1.9 0.3 5.1 0 7 35
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Sample No. :

Date Sampled :

Date Reported :

AGGREGATE COMBINATION C350
COARSE AGGREGATES FINE AGGREGATES
PERCENTAGE | 475 | | | | | | PERCENTAGE | 52.5
AGGREGATE SIZE Specification mid
ieve Si AASHTO Grade7M| point
Sieve Size | cOARSE Agg. MED Agg. C.SAND NSAND |, . |AASHTO GraderM] po
100 % 29.46 100 % 18.05 100 % 37.40 100 % 15.09 LOWER HIGHER
1" 25.4 100.0 29.5 100.0 18.0 100.0 37.4 100.0 15.1 100.0 100 100 100
3/4" 19 88.8 26.2 100.0 18.0 100.0 37.4 100.0 15.1 96.7 95 100 97.5
12" 12.5 32.5 9.6 99.6 18.0 100.0 37.4 100.0 15.1 80.0 73 86 79.5
3/8" 9.5 6.1 1.8 89.1 16.1 100.0 37.4 100.0 15.1 70.4 61 79 70
#4 4.75 0.8 0.2 5.6 1.0 91.0 34.0 99.6 15.0 50.3 43 64 53.5
#8 2.36 0.8 0.2 11 0.2 61.0 22.8 98.7 14.9 38.1 26 46 36
#16 1.19 0.0 0.0 0.0 0.0 39.7 14.8 98.2 14.8 29.7 13 33 23
# 30 0.6 0.0 0.0 0.0 0.0 26.9 10.1 94.6 14.3 24.3 10 28 19
# 50 0.3 0.0 0.0 0.0 0.0 19.4 7.3 64.3 9.7 17.0 5 21 13
#100 [ 0.15 0.0 0.0 0.0 0.0 15.2 5.7 12.0 1.8 7.5 2 12 7
#200 [ 0.075 0.7 0.2 0.6 0.1 11.6 4.3 1.9 0.3 4.9 0 7 3.5
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Sample No. :

Date Sampled :

Date Reported :

AGGREGATE COMBINATION C400
COARSE AGGREGATES | 48 | | | | | | FINE AGGREGATES | 52
PERCENTAGE PERCENTAGE
AGGREGATE SIZE Specification mid
i i AASHT ™ int
Sieve Size | cOARSE Agg. MED Agg. C.SAND NSAND |5 v SHTO Grade7M | poin
100% | 28.82 | 100% | 20.88 | 100% | 3655 | 100% | 1374 LOWER | HIGHER
1" | 254 | 1000 | 288 1000 | 209 1000 | 36.6 100.0 137 | 100.0 | 100 100 100
4 | 19 88.8 25.6 1000 | 209 1000 | 36.6 100.0 137 | 9.8 95 100 97.5
vz | 125 | 325 9.4 99.6 20.8 1000 | 36.6 100.0 137 | 805 73 86 79.5
38" | 95 6.1 18 89.1 18.6 1000 | 36.6 100.0 137 | 706 61 79 70
#4 | 475 | 08 0.2 5.6 12 91.0 33.2 99.6 137 | 483 43 64 535
#8 | 236 | 08 0.2 11 0.2 61.0 223 98.7 136 | 363 26 46 36
#16 | 119 | 00 0.0 0.0 0.0 39.7 14.5 98.2 135 | 280 13 33 23
#30 | 0.6 0.0 0.0 0.0 0.0 26.9 9.8 94.6 130 | 228 10 28 19
#50 | 0.3 0.0 0.0 0.0 0.0 19.4 7.1 64.3 8.8 15.9 5 21 13
#100 | 015 | 0.0 0.0 0.0 0.0 15.2 5.6 12.0 16 7.2 2 12 7
#200 | 0075 | 0.7 0.2 0.6 0.1 1.6 42 1.9 0.3 438 0 7 3.5
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ASTM C-127 cilypuasll aluatal) duuiy & oill o sl

Sample No. :

28/06/2012

Date Sampled :

Date Reported :

Original Source of Material :

Description Of Material:

C & M Agg.

Sampled by : |concrete Labor
SPECIFIC GRAVITY AND WATER ABSORPTION
ASTM C-127
Customer Reference C/Agg. M/AgQ.
Requirements
Sample Reference A B
Weight (SSD) (g)-B 1678.1 1678.1 ok
Weight oven dry (g)-A 1668.1 1668.1 At 23+2C ***
Weight in water (g)-C 1075.3 1075.3 ok
Bulk Specific Gravity A/(B-C) 2.77 2.77 To nearest 0.01
Bulk Spec'f'CB?(r;‘f"c“)’ (SSD) 278 278 To nearest 0.01
Apparent Spec'fg)Gra"'ty BIA-l 51 281 To nearest 0.01
Absorption % [(B-A)/A] x100 0.6 % 0.6 % | Tonearest0.1%

ol alaia¥) duais oo 5ill 0 sl

Sample No. :

Date Sampled :

Date Reported :

Original Source of Material :

C &N Sand Description Of Material:
Sampled by :
SPECIFIC GRAVITY AND WATER ABSORPTION | |
Customer Reference C/Sand N/Sand Requirements
Sample Reference A B q
Weight (SSD) (g)-S* 500 500 500 + 10 g report 1g
Pycno+Sample+Water (g)-C 970.6 969 To nearest 0.1g
Pycno+Water (g)-B 653.8 660 To nearest 0.1g
Sample weight (oven dry) (g)-A 489.8 498 To nearest 0.1g
Bulk Specific Gravity A/(S-C+B) | 2.67 261 To nearest 0.01
Bulk Specific Gravity (SSD)
S/(S—C]:(+B) 2.73 2.62 To nearest 0.01
Apparent Specific Gravity
A/B+A-C) 2.83 2.63 To nearest 0.01
Absorption % [(S-A)/A] x100 21 (% 04 |% To nearest 0.1 %
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AL BADIA CEMENT (JSC) (@7 ) WU Coaul 300

Quality Department Lo gl gd
Type: Ordinary Portland Cement G UMy ol st
CEM1I: Strength Class 42.5N N42.5: 858l : CEMI canalt:
Coowl ylasl 8310
TEST CERTIFICATE As per SNS 3411/2008
Date of Reported: 08/11/2013
Date of Delivery: 01-10/10/2013
TEST NAME | UNIT | TEST RESULTS | SNS 3411/2008 LIMITS
1.CHEMICAL COMPOSITION
Silica Oxide Si0, % 22.27 No Limit
Alumina Oxide ALO; % 5.35 No Limit
Iron Oxide Fe, 05 % 4.76 No Limit
Calcium Oxide Ca0O % 56.91 No Limit
Magnesia Oxide MgO % 3.32 No Limit
Sulfur Calculated SO; % 2.00 3.5% Max.
Loss on ignition LOI % 2.21 5.0% Max.
Insoluble Residue IR % 1.61 5.0% Max.
Chloride Cr % 0.02 0.1% Max.
Alkalis asNa,O % 0.62 No Limit
Tri Calcium Aluminates C3A % 6.10 No Limit
2. FINENESS (BLAINE)
Specitic Surface [ em’/gm. | 3605 | No Limit
3.COMPRESSIVE STRENGTH
2 Days N/mm” 153 10 N/mm” Min.
7 Days N/mm’ 32.3 No Limit
28 Days N/mm” 49.2 © >425<625 N/mm’
4.SETTING TIME (VICAT)
Initial Minutes 264 60 Minutes Min.
Final Hours 5:40 No Limit
Standard Consistency % 28.4 No Limit
5.SOUNDNESS
Le Chatelier | mm | 0.5 | 10 mm Max.
Remarks:

The quality of cement is conformmg to Syrian Standard for 42.5 N cement
S.N.S: 3411/2008 conformingta-fivek ropean Standard EN 197-1:2004

Ahmad Khdier
Q.D. Manager

% AL BADIA CEMENTES /)
Address: 86, Plaza (& . 7# Tanzem Kafarsouseh , P.O.Box : 34330 Damascus - Syria

Telephone: +963 1y 1856 Fax: +963 112140095 Website: www.albadiacement.com
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Flocrete SP100

High performance water reducer admixture for HSC

Description

Flocrete SP100 is high performance superplasticising
admixture formulated from selected polymers specially
designed to enable the water content of the concrete
to perform more effectively. This effect can be used in
high strength concrete mixes to improve workability, to
increase ultimate strengths or to facilitate a reduction in
the cement content while sustaining and improving mix
properties.

Applications

A Recommended for high strength concrete mixes.

A Improved cohesion allows for use in mass concrete
pours and iling.

A To produce high quality concrete of improved
durability and water tightness.

Advantages

A Allowing for high strength concrete production
without excessive cement contents.

A Improved workability reduces placing and compaction
problems.

A Cement saving without affecting strength.

A Minimizing segregation and bleeding problems by
improving cohesion.

A More durable concrete as a result of reduction in
permeability and lower water to cement ratio.

Compatibility

Flocrete SP100 can be used with all types of Portland
cement and cement replacement materials. Flocrete
SP100 is compatible with other DCP admixtures used
in the same concrete mix. If more than one type of
admixture is to be used in concrete mix, they must be
dispensed to the concrete separately.

Standards

Flocrete SP100 complies with BS EN934-2 : 1998 and
ASTM C494, Type G.

Method of Use

Flocrete SP100 should be added to the concrete with the
mixing water to achieve optimum performance.

1L

Technical Properties @ 25°C:

Brown liquid

Color:

Freezing point: =-1°C
Specific gravity: 1.21-1.22
Chloride content: Nil

BS5075

Typically less than 2%
additional air is entrained
above control mix at normal
dosages

Air entrainment:

Automatic dispenser should be used to dispense the
correct quantity of Flocrete SP100 to the concrete mix.

Dosage

The guidance dosage of Flocrete SP100 is 1.0 - 2.8 liters/
100 kg of cementitious materials in the mix, including
GGBFS, PFA or microsilica.

Representative trials should be conducted to determine
the optimum dosage of Flocrete SP100 to meet the
performance requirements by using the materials and
conditions in actual use.

Effects of Over Dosage
Overdosing of Flocrete SP100 will cause the following:

- Significant increase in retardation.
- Increase in workability.

Ultimate concrete strength will not be adversely affected
and will generally be increased provided that proper
concrete curing is maintained.

Setting Time

Although the setting time is dependent on the dosage
of Flocrete SP100, the following factors should be
considered:

i. Retardation is increased with lower levels of tri-
calcium in the cement.

i Lower temperatures will delay the setting time.

ii. SRC cement gives higher retardation level than
ordinary cement.



