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The effect of adding silica fume, fly ash, and used
engine oil on the fresh and hardened properties of
self-compacting concrete.

Abduraouf Abuthina, Hamza Almadani
Azzaytuna University, civil engineering, Libya
Raoufabuthina@azu.edu.ly

Abstract

This study aims to investigate the varying effects of used car engine
oil, silica fume, and fly ash on the fresh and hardened properties of
self-compacting concrete. A reference mix without the mentioned
additives was used for comparison. Three mixes were prepared with
used Car engine oil added at rates of (0.5, 1, and 1.5)%, while silica
fume was incorporated into three mixes at (6, 10, and 12)%. Finally,
fly ash was added to two mixes at (25 and 30) %.

The results of self-compacting concrete in its fresh state showed that
the mix containing 6% silica fume achieved the largest flow
diameter of 805 mm. Meanwhile, the lowest slope in the L-box test
(which indicates better performance) was recorded for the concrete
mix containing 30% fly ash, with a slope value of 0.920. An
improvement in viscosity and a reduction in bleeding water were
observed in the mixes containing additives compared to the
reference mix.

As for the results of self-compacting concrete in its hardened state,
the best compressive strength at curing periods of 7 and 28 days was
achieved by the reference mix. Meanwhile, the highest value in the
indirect tensile strength test was recorded for the mix containing
25% fly ash.

Keywords: silica fume, fly ash, used Car engine oil, self-
compacting concrete
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lady) JLad)

Gl ppes s cUala) auaad Gl HLas) 5l maag (4) 8, J<a)
dalal) cyelal ((EFNARC, 2005) dug ) cilealsal 250 aca iyl lad
& Abagiad) Y1 L) bl d3lke Gl ki ST (T6S27-SCC)
Loasyd) ALIS) culSy (TOF135-SCC) ahalall Ly (a0 Ll il 028
e 775y Gl Jhing a1 clhlall dlie Gl ki 58I Gl
@AY il Aijlee Gl ki Ji (TEO6-SCC) dhalall gl

Lall) Allal) B Al Al) @l i (11) Jaad)

Jgaa i Gglia KPS sk dhalil) 3a, @,y
Ll gal) L Ll gal) RN

H2/H1 H2/H1 ~ f.«
1-0.75 0.880 850-550 775 Control-SCC 1
1-0.75 0.875 850-550 745 T602-SCC 2
1-0.75 0.875 850-550 730 T604-SCC 3
1-0.75 0.875 850-550 635 T606-SCC 4
1-0.75 0.860 850-550 805 T6S27-SCC 5
1-0.75 0.820 850-550 735 T6S45-SCC 6
1-0.75 0.880 850-550 665 T6S54-SCC 7
1-0.75 0.875 850-550 720 T6F112-SCC 8
1-0.75 0.920 850-550 800 T6F135-SCC 9

g s golill paatll sle A€y Al Al ldalall Guilats dag 3l il Jangl
plasinl ol paiall e3a macagil (12) Jeaadl aladiul &3 caladiund) duwy ddlay)
3 Agrayal) LAY Gy el eleg Gailailly Q) (3 maagil (5) JSal
T606-SCC Jariuaal) cihlucd) ) e Liginall dlalally d3jlae J8Y) dag 3\

Ayl ginge Ualall o ailailly dag 3l duals (e JuadY) e a3 Sl
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W T6554-SCC

Gl las) e Ay gaig s yun il (4) <Al

X

W T6527-SCC

LAl bl uilaty dag)l e ABLAY) goig duad il Ll (12) Jgaad

" lazl Zagsl) s &
. iaes -

) S 2 R TR
.’g:\u:: d}ﬁ.n MjﬁA Control-SCC 1
yle dagll) 8 daven fpeend
s s 2a e Bl e T602-SCC | 2
Jy sl dlals,

B \ae dagylll 8 Jeadl peend
s s 2a e fasill o Jesil 0 T604-SCC | 3
Jg sl adalas
3 )lae dag il 8 Jadl s
as Y San e deail o ddl o T606-SCC | 4
s Sl ks,
Ayle dagll) 8 Javen puen
s - e Gaadl ph b 0 T6S27-SCC | 5
Jg sl dlals,
35 lie dag W 8 Jadl et
SR Siae e daill o Dl 0 T6s45-SCC | 6
sl akals,
3 lae dag W 8 ] (peas
g Y Jlies ? 3 o T6S54-SCC 7
Jg sl adalas
)i dag il 8 Jeadl peenn
Jls s 2 e tasill f el o | 0osce | 8
sl Al
3 )lae dag il 8 Jeadl s
s a2 e dasll B S o | L 3sosce | 9
sl Al
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T606-SCC Control-SCC
oailailly Gl 38 ag (5) J<al

L (Bt Luil
Logye¥) Claalsdl dgan e (H2/H1) dae das copglil clalal) aaen
Lus bl 38 (TOF135-SCC) sasly dkala of lag .(EFNARC, 2005)
e g il @llaldl) 3L Ly ¢(Control=SCC) duasyall Aalal) cpe Jif (i
slinuly (Control ~SCC)  duaayall Alal) (e Jase IS0 Ji ol Aisluss Jue
& Ahagiadl Gl aues (o die Slef @il ) (T6S45-SCC)  aklal)
A(6) <& b HlaaY) Lo LY gaig o it il maa g 5 LAl o3

0.9 0.88 0.8750.8750.875 0.88 0.875

0.92

H Control-SCC  mT602-SCC mT604-SCC B T606-SCC W T6527-SCC
W T6S45-SCC EWT6S54-SCC EMT6F112-SCC WM T6F135-SCC

L Gganeall jlaa) e 8Ly gsig cons s il (6) JSal

0.95

0.85
0.8
0.75
0.7
0.65
0.6

0.55
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L Ggauall laal (7) J<al

Jidal) daglia jLod) il

Lolanl) Clealsall 335 e 54 2e Hlod) 5 28 Larcall daglae bl
(13) Jsaally « (1983 cdullanll cilialsall) (BS1881: Part 116:1983 )
Ll Al i call) gl e A8l pgig ot i il il Gl (8) Uil
R -1k

A gaeal Lical) daglia gilli gdags (13) Jgaal

Lidal) daglie i | a3 Al | Jaugial laiial) daglia )
Ahlall 4 jlaa o7 o | (MPa) cluaga 4335 AlaY) e, :;‘
as 28 sic duay sl 2528 ps: 28 abl 7

%100 %33.43 45.10 33.80 T6-SCC 1
%70.51 %29.26 31.80 24.60 | T602-SCC 2
%59.20 %15.08 26.70 23.20 | T604-SCC 3
%68.07 %22.31 30.70 25.10 | T606-SCC 4
%72.28 %25.09 32.60 26.06 | T6S27-SCC 5
%74.05 %25.09 33.40 26.70 | T6S45-SCC 6
%86.25 %26.71 38.90 30.70 | T6S54-SCC 7

%95.12 T6F112-
%32.00 42.90 32.50 sce 8

%93.23 T6F135-
%35.20 42.05 31.10 sce 9
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Jaia daslae el culac] 8 (Control ~SCC) Jg sl dhali ol ey Alaall (1
Y1 a (TEO4-SCC) akalall el Luiy cass 285 oLl 7 dallad) 58 Pl
G By 2528 5 BWT7 5 DA gl G S Gl res c daglia
Aalall Jals &lsell el 5l b et Jaxioad) Gl cuy of ) ells
e e IS e ld Aihal lisSe o dlgial llaal ] 8LV il 2l
Chlaadl S pas ey e Lginall clalal) doglie i ) o)) Las ccian)

+Jaxinadl)

w
o

45.1
42.93 05

38.9
338 3.4
30.7231.1 318 39720
6.086.7 26.7
246232252I III I I|

L
m Control-SCC  ® T662-7scc T604-5CC B T606-SCC 28 W T6527-SCC
T6545-5CC W 76554-SCC mT6F112-SCC  mT6F135-SCC2

S
o

 glia

A

MPR Ll

=
o

Liall daglie e byl cus s 8k xag (8) JSa

(bl S Jdlall 8 S&D jlid) qit
A byl sda b 2l LasY) acge Jin bl b Dilghaud 27 dallee o
O il augia o 2l Haball je 28l Hlad) ad Cladal 23 88y g 28 s
Clialsall) Al l) Clacalsall Gy LYY 138 gl 8 .akla (S clic
AL e ) LES) S g (9) JSalls (14) Jsaad) (1983 cdsliail
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Akl 8 2&)) LS Al madagy (14) Jgaad)

BYKA] Z\..gl.h R.u..u
. . R ) jlas) . .
. (MPa) il
s 28 sie duanall
%100 2.53 Control-SCC 1
%67.58 1.71 T602-SCC 2
%66.79 1.69 T604-SCC 3
%76.68 1.94 T606-SCC 4
%66.79 1.69 T6S27-SCC 5
%84.98 2.15 T6S45-SCC 6
%101.58 2.57 T6S54-SCC 7
%110.67 2.80 T6F112-SCC 8
%91.70 2.32 T6F135-SCC 9

-

Lo o) coplil (TOF112-SCC) dhlill o) mung lgle Juaniall gl
2528 dalladl 558 Pla (HAY) el paes g Ailee Hdluall e 2al Loy
Caaals Ay g S Cilasn o O i) sbopl) o ) @lld a5 of Jatind
o Al bl eda e calee LS gaill Lgiaslies Ailpall Aigd cpens

Al yald) ddalald)
3 2.8
2.53 2.57
1 2.5 2.32
2.15
f 5 1.94
* 1.71 1.69 1.69
% s
*1 1
<
a.
2 05
0
m Control-SCC mT602-SCC T604-SCC m T606-SCC B T6527-SCC
T6S45-SCC B T6554-SCC mT6F112-SCC  mT6F135-SCC2
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Al
Laslie lef el Jae ccalila) e AN clanll 2613 Dl jal) ddala cjglal 1
Gllalal) didy L)lae jalall e aal) jlad) b dad el el cilas LS carall
sl AuaS g Uil uilailly dag3lll 3 (aalids) cupglad Adalal) sda o V) LAy sl
@l Jlai¥) Eigon Zilldial (e ah 3B Laa ciail)

b8 Rl e deatial hbid) GlSHae cu) dilia) dowd 2d) L 2
bt LS (2021 egausfs Adpl) dmbad) duball Gile La clwsY)
dani ol Jlasia] tie et ola dgng paeg dag3llly uilatl (puens a5
) Lyl oo Lo Lo oSy ciiad) (39 (10 %15 A ALY (e
2l Lgiaglia g Jariall Lgiaglae cualy Gum il Al LK Galsall e
Agmaya) ALIIL 3)lee Sl e %76 5 %68 anes Lo il e

Janieaal) chlaadl Gl pme ) alaiad ol caraall daglea 3l Lad .3
Julline 26.7 @il Cus cogliall b Ligale (aliad) ) %1 day
L Jullie 31.8 )8 Laslae cilas 1 %0.5 Laesiy A)lks Loy 28 any
30.7 ) deatl (58] 30 daglial) canitl %1.5 ) ol Laass 5als) ans
cuy e Lginadl cllaldll gl Gle Ky g 28 2 JSubliu
G Lelans Laa ccldalal) 3l (pe Bl Jakia daglie Jasinall S padll
Selall e 8 Sl e s e

e byl phE L paliasl ) ISha jle dila) duas gl ool 4
g el (GAY) Slaldl) paans 335lhe Guilailly dag 3 3 gale Cpens
) Apndodl ainlioag ISkl liad dagail) 5l daglall ) Gl (g3l
Aag) adn e cian) dine Jah Aol Gleawall delds (e 2% Al
Glehall Sla tdle JeleS Kbl Lt Jany WS L lgasilad a0 Ahalal)
Loslie 83l A sk Lo sy caelll Al Cutany) Clivis o daiA
8 V) cGalatl) Zal (e Gl 435S ae ) ¢l 1as Ll Al
39l Gam Jsrdnl) AL e Bliall A ald) A Jaaws il
gl
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2ally Jaall Jiaglie cpent 8 IS0l dus 8 53 sl LS5
Al (bl Ll el Nghsl) 5 ) elld ghady dlaall e
e G dlulall juiat daclaal) Jals 8 aged 4280 dille 50leS 0)90 )
Adalal) 8 Alseadl pdl) Cilianil) s3a Jolati Al cdlld o .2l Criany)
435Sy (WShal) le ol ool (Sar Le sy «liliay) (g AdIAY dansnal)
ASSal) Galsall e oyt sglad Jolal duia) 858 ) s iy 93 Bala
dalad) 5l 2 8 bl jle b abiall a3l of LS L Aslall
ALK Llladll (e 2ny 38 Lo cdglaall dduill gaiail cubialdl) of el )
Al e Bl Juaes (g0 dlaad]

Lgly aaliasly b1 i 5215 ) pUaial) alell dila) daws ¢ s ol .6
LBl Llepall LLE (3 Gaas ) jody Lee ¢ LGgria jlial & il
oailailly dagilll Gawas A allaiall Sl aale LS Lolaw) Gigas 00
Gliiad daaal) deglall ) ey 5 138 (ghads . peail) ele daaS il
Jals luall s aead 3 aalud e 2geS Jaad Allg ¢ plaial) ala)l
il Halls (e daag L) Al e e las clgadl) Juliig ddalal)
oy skl (gl e Uil aboyll Ay el il ol celly ) dala)
Mas dlally dallall Dbl alss Gaeas

Oe IS aliasl 8 pUaial sle)ll e 8als) Cused (gal Lali e o817
Ly sl dapdall 1) alelV 138 (Shadg . ydlaall e adllg Jaaaall daglie
pspellS) 2009 508 e Joliall Jghaf By callaiy i ¢ ullial) ala)l Aplad
Jhaiad ol ¢ Jallss 53D 5l Citacdfls Ajlae cdaleY) dlee e 3l
oalisdl (a5 bupw dlelite y 4o Jlgar Jladll i) (o
LaS e I 8 el layll (ggina 8315 O LS L daglaall juolai A Sae
o o 55 Lae cdalladl) (e 6V dalyall b Uil diian) 435l
28 jae e 5l jlae¥) b Al all Al daglaally duguil) A86SY

Jag
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