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1.1 ABSTRACT

The main objective of this study is to eliminate the environmental pollution
resulting from the solid wastes of worn—out tires, which is considered the
temporary bomb at the present as most of the world's countries suffer from
such problems by trying to mix the rubber powder resulting from the worn—
out tires in the concrete mixtures as a partial alternative of the fine rubble
(Sand). Studies of some of the concrete properties are conducted to find
out the possibility of using it for slopping concrete (base layer) as well as
for paving stadiums, school yards and other unenforced concrete works This
work includes several aspects, including the following.

The first aspect is processing of the primary raw materials. It is a cement
manufactured locally by the Arab Union Contracting Company in
accordance with the Libyan and International specifications and the fine
aggregates (sand). It is supplied from Aborwya quarry and conforms to the
Libyan specifications. The natural coarse aggregates use the small gravel
used in the ordinary cement concrete and the enforced concrete for slopping
and other usages, which comply with the Libyan standards, that is brought
from one of the crushers in Suwyeh area in Misurata. The rubber powder
produced from wused tires is produced by a local company.

The company uses a mechanical method in grinding used tires after being



collected from Misurata city and are transferred to the factory premises. The
product is a powder of various sizes free of impurities. In mixing, water from
the public pipe network is used in accordance with the Libyan specifications
and the plasticiser "sika.

The second aspect of the work is summarized to conduct the necessary
tests for the raw materials namely the specific weight test, the absorption
rate of the aggregate and the sand, as well as the granular grading test for
rough aggregates, sand and rubber powder. The size and weight of the
rubber powder is determined for the equivalent amount of sand to be
replaced.

The third aspect of the work is briefed to determine the type of cement
concrete suitable for the work of the inclined layer, which is reached in a
trial manner according to the percentages applicable to the local batch
plants. The cement and water content of the mixture is determined as
follows:

The cement rates of (200,220,250) m3/Kg and water rates of
(45,50,55,60%) have been mixed and moulded in accordance to the British
specifications, after the completion of the necessary tests, the model

reference mixture of the content of 250 m3/Kg and 60% of water ratio, free



from all additives for the production of non-enforced ordinary concrete, to
be used in the layers of water slopping, cleaning layers and paving sports
stadiums as this type of concrete does not require high strength or high
pressure resistance, but it mainly depends on lightweight and has the lowest
percentage of cracks which can be obtained by adding rubber to the
concrete.

The composition rates of the model reference sample mixture and the
weights of the materials have been mixed by a small mixer available in the
laboratory and well blended and put in four moulds sized of 15 * 15 * 15cm
according to the British specifications. During the mixing process, the
necessary tests of the soft mix have been conducted. After 24 hours of the
moulding process, the cubes have been immersed in a water basin for
seven days and then the cubes have been tested. Tests include, (drop,
sample weight, wet density calculation, dry weight, dry sample density
calculation, resistance strength test, maximum dry sample load).

The rubber powder has been added to the typical mixture (reference) at
different rates such as (5,10,15,20,25%) with an increase of 5% of the fine
aggregate (sand), where the quantity of sand has been replaced by a
quantity of rubber powder. The same components of the mixture have been

repeated with the same experiments to compare the specifications of the



mixture containing tire rubber powder used with the results of the typical
mixture.

In order to improve the specifications of the concrete mix, the plasticiser
'sika 5050" is added in (1.1,1.4,1.7,2.00%) with an increase of 0.3%. The
above experiments have been carried out and compared with the results of
the sample mixture free from additives. Through the results, the best mix
detected is the one that contains the plasticiser of 1.4% of the cement. This
sample has been approved as a typical sample, which is an improved
mixture containing the plasticiser-sika and free fromthe rubber
powder.

The typical sample added the plasticiser of the used tires powder in the
same above percentages that has been added to the first typical mix free
from the softener (5,10,15,20,25%)with an increase of 5% that have been
tested and compared to the typical mix containing rubber and the typical
mix free from the additives. Through these results, the rubber powder is
added in different gradation to know the impact of the rubber on the

specifications of the mix.
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Alaxicall 41 Y1 31 gl 1.3

gl 8 sl e Calell QeI Al A) cldalall 2 3300 4 53 o) sall Gagas
Andiiwall ol gall 4y gl ol gall 5 ddapaall

e 1.1.3

A8y Wlsae ziiadll (42,6N ) &5 galall (230 ) gl Cuians¥) Jaiad il gren 8
Ay Al Aol dealsall Wl (Gad) zoll ahad) GYEA Soell ASY)
(> 2009/340)

Aule Al Gllalilly Jestied) Catawt) (3) s
LA axdiial) slall 2.1.3
95 Jsaall 488 jall Al ldial gall (385 5o 5 Aalal) ASEY ela alu Al LlX 3 Jeatiadl

(mg/ L 2000) e 8 A shall Ay 530 (g0 a8l mllia sl
Avitany) Ala Al Gmg ‘; Aaddliaal) Jadll slie Claial ga (2) Jsan

NO Test parameter dnll) ciliial gal)
1 | PH,HQ40D meter Manual Test Method 6.5-8.5

2 | Conductivity (umho/cm),Hach Test Method 750-1200 Ms/cm
3 | Total Dissolved solids (TDS mg/L),Hach Test Method 8160 500 — 1000
4 | Total Hardness as CaCos( mg/L) Hach Test Method 8203 200 - 500

5 | Calcium Hardness as CaCos( mg/L) Hach Test Method 8203 75 - 200

8 | Sulfate So4~( mg/L) Hach Test Method 8051 200 - 400
9 | Chloride CL( mg/L) Hach Test Method 8207 200 - 250
10 | Iron, Total Ferrover Method , Hach Test Method 8008 0.1-0.3
11 | Sodium Na" ( mg/L), Flame photometer 20 — 200
12 | Potassium K* ( mg/L), Flame photometer 10 - 40
13 | Calcium Ca"™ ( mg/L),ASTM D1126-1 75 - 200
14 | Magnesium Mg ( mg/L),ASTM D1126-1 30 - 150
15 | Ammonia 15
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Electronics Engineering SAN.TIC LTD.Sti
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Al oY) ) gall dplanall i Lidy) 3.3

Ll AS s Adeaial) Al a1 5 Byl Al A1 5 B oY) o) sall Alanal) 0l JLAAY) <y

Al gy 3 gal) i lid) 1.3.3

(10 - 5 MM) saa 3ad) S unal) 23 1.1.3.3
(10 - 5 mm) aaa Gl &SN = 535 (3) Jsaa

(LS 3 gall) sl = il
. 86106 = Juall J8 diall (35
£ 6096 = Juall day &l 3
Yo =) % sl JPT;) - Jaiall a8
100 0.0 0.0 mm 12.50 2/1
53.12 64.88 2863.0 mm 9.50 8/3
0.49 52.63 3214 mm 4.75 4
0.48 0.01 1 mm 2.36 8
18.0 passing
. L
(4) 100x%=%;,;¢

SE jaaall - 100 = % )
(10-5 mm) O&ad als U Gabuaiad) Ll g oill ¢ 8l Cpand Jid) 2,1.3.3

QLAY e g )

paa dady Wy (Al AS U agaadl 3aa g )5 0o Bole a5 ASHU o il ) 6l) paas
Jladl) Crian oLl Lt a5 )5 0 el 8 5 45kl (5 gine daa s 400 5l e )
Al dradia) Adlie 45k ) Al aaelaall Gl bl e s Aala (Y ¢ Al Al dkalal) b

(ASTM C127 , ASTM C128) diwal se (335 JLid¥l day (mdandl

4.9L»245JA]¢LJ\‘536A)3}44:\Q MNy-1

Leadan Cadad ey Al Oy 50 a5 - 2
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Aol 24 524 (110-100) 45, a da 0 Cliiad () i b Al g -3

A e el pAiul aag Al () 50 2580 -4
;oY) ilaleal) o (abiaie¥) A o sl G sl

A
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5 = e oS

A-B

100% 22 = Galusiall

- ol s

el sell A Al diall 5 A
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(MM10 - 5 ) GEal AU (abuaial) duud - 53l ¢ ol i W il (4) Jsaa

Mm 10 -5 asa dd als : dal) diag

Al ) palia

1191.2 | 1150.2 | 1136 a (8) #lsel) & lonll Al dnndic Aiall oy )5
707.6 | 682.4 | 673.2 C () celall A Al o5
1131.8 | 1091.8 | 1078.1 b (g) el sed) A Al (3
2.340 | 2.333 | 2.325 b/(a-c) (g) S el sl
2.463 | 2.458 | 2.454 a/(a-c) (8) (bl cals aoiia) SN e gl 350
2.668 | 2.666 | 2.662 b/(b-c) (g) coalall e gl o5l
5.248 | 534 | 5370 | (a-b)/bx100 %. oabaia¥) A

(mm 10 - 5) (uiia Gadd) alS U Guslad) (gl Jdd) 3.1.3.3

A1 Ay Ll 5 oS ) Sl 5 58 4 ymal (all AS U LAY 138 e
&Y\Jﬁdﬂw&\wﬁ)myumd}h@eﬁj\g"_\me;;aﬁmaﬁg2
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C 3l sl 38 liluall o) yal C

100 X ¥3
W1

= % (odail o) ol Jala
Wa - Wi = Ws "2" & Jasal G Sl (5

N AT
ALl dnal LAY o Wy
caiatl) day A guaall QSN de 55 0 W)
(mm 10- 5) pulda als )l (uplad) Gugl @l LA @il (5) Jsa
il LAY Glie ¢l sl s cala il
s Jeraa
o e A B C D 1 2 3
3" 12/2" - - - - 2500 - -
12/2" 2" - - - - 2500 - -
2" 11/2" - - - - 5000 | 5000 -
11/2" 1" 1250 - - - - 5000 5000
1 3/4" 1250 - - - - - 5000
3/4" 1/2" 1250 2500 - - - - -
1/2" 3/8" 1250 2500 - - - - -
3/8" No.3 - - 2500 - - - -
No.3 No.4 - - 2500 - - - -
No.4 No.8 - - - 5000 - - -
Lall Y 580 5000 5000 | 5000 | 5000 10000 10000 | 10000
Lyaal) @) ) s 12 11 8 6 12 12 12
Ohogall 2 500 500 500 500 | 1000 | 1000 1000
gl by
5000 W1 g = AN Al ¥l o)
3613 Wy g = JLEAY) a2y 12 a8 Jide Ao A gudkal) als ) Ade (459
1387 W3=W1-W> g = 12 a8, Jadall o B ()35
27.74 W3/W1*100 (st ugl) ) Jalna
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—idsaally Linae Al 1) A ll sl 2 i) il

. . J};AAS\ aana )Lg

Sl Jaal

% % : (9)
(9) mm
100 0.045 0.45 0.45 4.75
99.92 0.08 0.8 0.35 2.36
99.72 0.28 2.8 2 1.18
94.22 5.78 57.8 55 0.60
53.72 46.28 462.8 405 0.30
2.57 97.43 974.3 511.5 0.15
0.27 99.73 997.3 23 0.075
100 1000 7.2 31

abaia¥) dpuaiy o sl 08l

JHEAY) (e 2
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Al 1 A Al (Galmla] A - o 501 (5 ) bamall sl e g 1 s
gl 1) & S0 (e Hopsi = (0 5l (15 gl plenal) a gal) il (7)J s

GS I =l gl % Uabaia) duw
Agall A8
Specific Gravity Absorption Percent
C 2.52 0.9

Jalaal) (3 saaal dulanall cfylisy) 3.3.3

sl gl 1.3.3.3

- d sl A Jallaall (3 sansad sl 7 il il

Yo sladl A % jynaall dai | (9) sl (s Jaiadll a3,
100 00 0 10
99.85 0.15 0.17 16
36.2 63.8 67.9 30
85.2 14.8 15.8 40
87.7 12.3 13.10 50
92 8 8.59 100
99.1 0.9 0.92 200
99.92 0.08 0.09 kel

:(Jasll) Al e (560 ASal) Tllaall ana s 2.3.3.3
nana Fani€ () kel A e o€ LAl diladl LUadl (3 gaee FaeS auant o
.g/lcm?3 1.524 = (Ja_ll) &yl i<

.glcm3 0.360 = Laal (3 sae 43S
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ALl o388 A8UESH il () 5l (i LS (5] 035l pe e LifDle AN ()] a sleal) (1
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4 ginall i) apend dlu Al A glie 558l Hliidl Cuy el Ao all oa iy Dlu yal) 5 68
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