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The Effects of Sikament-163 Additive on Compressive Strength Of Concrete
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Abstract This paper presents the results of laboratory work carried out on the Sikament - 163 modified
concrete, in order to evaluate the compressive strength at seven, fourteen, twenty-one and twenty-eight days .
A series of concrete ( mixes containing 0.5%, 1% and 3% sikament-163 by weight of cement were prepared,
cured and tested. Test results show that at 7 days, the compressive strength of the concrete with 0.5% and
1% sikament provides the same value of compressive strength while with 3% the compressive strength
decreased. At 14 days, 0.5% of sikament was the best enhanced , while with 1% and 3% sikament it slightly
increased. The compressive strength of the concrete at 21 days shows that the 0.5% sikament addition
provided good increase while 1% and 3% by 16% were slightly increase. The compressive strength at 28 days
indicate that the 0.5% sikament additive was increased while with 1%, 3% were decreased.

Keywords: concrete, sikament, additive concrete, compressive strength, mechanical characteristics.

daial)

Il o de sene (o sSh Cuilate e dads s A3l A
Ll jall) Lok tedals Jla (555 Aiime Casly bes 4 g Jadl)
i s caliailly lasis (fresh concrete— 4a jUal
ale JS&y (hardened concrete — saliaic dilu 3) da4d
fed Aty Gl dagus 30le (& dilejall Aalall ol
B il s3a s (A1) skl el el celdd

ol Al Akl s jead) Al cilical)
doglle b & Aa sale goii sobiaiall il 3 &L Al
Gl dpals Lol A Sl Lalls L L barall A

Ol LS gl ppanilly o LY O g sl adY) duagd Ll
Lsma e dgbaall Lol dalay ol gl o2a ol
W shiy aaeilly oLiY) dlge slae Al jally cdagad i
Al slall daxa (8 waigll Sl gkl a5 3 pa
Ol

150 8 ey 31l L ) e 40 o S
Gob 8 o) g al e Bam e Ay lena s Al saleS Y
Gia o paa nale L) dids J8il 5ob Gl delial
el e Alee W paal Ll o V) S LYY 5 delial

JOPAS Vol. 18 No. 4 2019

67


http://www.suj.sebhau.edu.ly/
moh.yahya@sebhau.edu.ly%20
mailto:moh.yahya@sebhau.edu.ly

The Effects of Sikament-163 Additive on Compressive Strength Of Concrete

Yahya et al.

el (i g Sl daigll le 5 lall 25 duaa
Bl Al gt € Al A il gles Al Al 2k g
A cile 5 ptall dladl) cag all g Canlis )

Laglie o dalladdl 3ok il Al sl asts
Ailials g dalledd) (e 5k SO dootall &lu jall Jaaial)
Al all il (% 35 1 5 0.5) iy chsalSandt 3ol
Cilall Al eda adiay ¢ e ¢y e daS
g guasall 138 e ileslaall (g (S La Sl pan o (g
Clas 09 Al Al ja Al Jasy Laall Cailadl ey ¢
o i) Gilae o g siad s Al dald g cuialSuud)
sy jaill 48 day coUalall o3n dalleay ¢ 5 oSl Ayl
2528 ) dalleall 320 Jusig

(o) byl

Al il Al 8 dariiiucall 3 gall el g

aradall galall (2335 5 gal) Cian¥) g8 aaddiad) eyl
Dy YN ] 8 adasing 2 Lo Llle 5 alad) alasiul
Aaley) ol Altiee 35l gy Jeldl) i de ) dau i
) gm/cm? (Al dndandl dialis Cua Ao gis 4o gaid
2 has 08 e giie Ciiadd s . 3250 - 2250
oalsally LSl b mag (1,2)dshad Lol
il it 45l il

LAl iad g ecaslian 5 lene Al (51 3 el rans
Al g Cyandl U jene 3 Yloxial s o gaik LAY 2 gl i
Loy cled &Sl ol gall il Gt Sl Wanad 6 A seud
erpial (ad ) 5 4 sl

OS5 AT Mo e VL LAl Jlesind oSy
S Al Al ae liall clelal ot Al 48 5o el
S (e e gl o Al Alls 3 LS A8 e 3l ga g i)
Lgg el pailiadll e eatd Lhls oW Ll 2l Y
G e OikelSie (pale maludll doa s Dl Al Hoens
Lol gall

Aley Aalually Aalad) Aile Al Aoty gl 5K
dgoadls dgll oS JS iy clelisy) &S 8 SleaY)
b e LD Al salall &l Al Jea pial 21 saanl
g o dle Al ekt e Hghg ¢ cpoadall ) 3
Gub (a2 L) Gl 5 45 ol AlaY o) gal) yy ghai g
Jit g Jalally Al apeai Jadi Ay dile Al delia
(o lehiiue i gy G ¢ Aallaall g 4y guill g claall g Criall
il e oy ¢ Blupall Jlae Gl Wlegles 238
- aed Al ladaill JS 285 Jlaall (e 5 sl & 2
Gealy clgd Jadl adiill )50 deliva ol 220 o oKa ¥
ilupall 8 aladl Canl aal) Y paall Sl Jales
Ll ,al pal 5 o1 5 Cpad o aials Leaila a Jasd
Alaall 5 Al o LS dabadll Aglasy) (al Y i

@l (AU ) riany) (B LS el i pra g 11 Jaa

%o S yall A Ll S Lapall Sl
50 -40 3Ca 0. Si o2 v i JPPERA N LA
30 - 20 2Ca o. Si 02 Al o gl S
11-9 3Ca 0. AL2 03 DA o W iy ol
11-9 4Ca o. AL2 O3 .Fe2 o3 oLl o gnallSl ilive oY

Clandl Al b ol il g 2 Jssa

Lol il gall Lyl 3 g2al

b SR IR

BE 45 o Ju Y
Glelw 10 ey Y

% 10 e uuY

488y 1554l 2 Y AL

438 205 el 5 el AW

% 0.6 Lagail

Al 5l Gl all w3 Jsoadl B g Al 45 jay aaal

Sae (e hs il SIS, 8 Al et S
Gt oy (W e S5 asd)

JOPAS Vol. 18 No. 4 2019

68



The Effects of Sikament-163 Additive on Compressive Strength Of Concrete

Yahya et al.

el sl el Al B S

Cldiat gall LualEW 2 goa

A S5l Ayl ool A 23 Jgaa

LoalEl 2 g

el iy sl KRSy
1.8-14 1.6 (t/m3) (Asard) genad o 35M
1.8-1.4 1.49 (t/m3) (dsera y2) ool o)
2.7-2.6 2.63 T INETY

% 3 e yny % 1.969 Lyaliaidy)

Gl A aial) Jiatl : 4 Jgaa

L s o
< 5 Lid)
L LDl jmad g ead
SJLJ\ Sj}»;ﬂ\ Jiie (K Jii (K
. . (mm)

(%) (%) (8 (®)

100 0 0 0 31.5
86.55 13.45 1840.4 1840.4 16
36.35 63.65 2000.3 159.9 8
17.11 82.89 2000.3 0 4
13.94 86.065 2000.3 0 2
13.94 86.065 2000.3 0 sle ol

v ki <Ly
L) Gl BE
t /) (4 Y
1.8-1.4 1.5 /) (o) gand 05
(m?
4 : B ol
1.8-1.4 Les (o) essiodd
(t/md)
2.7-2.6 2.69 o o35
3.5-2 1.82 Logad) Jdbe
Jasll il Jylath 16 ga
Lol Lol oy ) Sl el
s : ISV b oo Jaid
gl Lad e pad e jsaad
TN 3 j5aa Jade S Jade S
. . (mm)
(%) (%) (g) (g)
100 0 0 0 37.5
100 0 0 0 20
99.85 0.146 4.4 4.4 14
91.85 8.133 244 239.6 10
47.21 52.79 1583.8 1339.8 5
9.237  90.763 2722.9 1139.1 2.36
2.67 97.33 2920 197.1 cle ol
100
90 //
80 /
70 /
X 60 /
1% /
<40 /
K 7
20 /
10
0 / L L L L L
Q 0 & & & «©
Q S .

Jadall ad
S Jlaidl et : 2084

ol Jartedl oL 5a Al Al Bl Jeied) LU
ébw7djdﬂ\}bjha4§h—t€_wzumt}qb‘)M}
alalh 8 aodiial) oLl i sl

100
90 /

80

70 /

60 /

50

30 /
20 /
10/

J A

0.00 2.00 4.00 8.00 16.00 31.50
Jadall a8
Sl AT Ll Judad 11 <

o_lall M\(%)

e Y ke (e 3 g0 oy a2l cac il Sl Al
el — e

Jelaill y Ay 3l b sl (a5 2 JSl 5 6 <S5 Jslaadl
Al b s Jull e

JOPAS Vol. 18 No. 4 2019

69



The Effects of Sikament-163 Additive on Compressive Strength Of Concrete

Yahya et al.

O gl

Al 22£1.20 —3(20C0) 5l s da o die due @l J8ESY
0.1£ 7 —:(PH) sl o) dad

22820 5l S 5ige il

Ll Al ALY arenai

( D.O.E ) sl ) 3kl clagl S 50 46 5k alaaid
sl Al Al Ahalal) averal 39 Ayl AN Ahalall apeal
Ailia) go g Alaxiveall O gall Gae 68 Lo

< yLaay

(Slump Test) bgagll luis

ALl bged S lalall apead el (b S Lless
sl 8 salaic) & Lal Wlhe o gaell 128 sem 3. 240t
cm (6 = 3) (1 caenaill Jagagll O Cua Ayl Al Jalal
SIPPAPPRV IR EICSV RERVA L SRS B PE 5 SN T
cm 20

bl daglia JLI3)

bl doglie ol aY em(15%15%15) caase 12 diwas
s am (28 <14 (7 ) 2 b jlia¥ GleSe 3 Al
Ciligall A5y Slisall sl apen o Cun aally Aalladl
Ao baraall Ll ol ja) s 5 seka
Lﬁmugm

DLEST a3 (e Auldl Aalal (o Jas b Al A (e
i ol pania mitio ot g o) i Sua AL ClS Ja g
il ild ddliaal) callalally &5 yl8e 4y glhadll chliial golt aa
Al s paddiey obwd) Jogs 1D S i Adlisl)
- daale sale W jlicls (163 cualSali)

Sl YAl b dgle Al Al el bli e
09 e (%3.05 %1.05 %0.5) cdll id maailly
LS gt aalis 423Dl e sy ol L o Zyul
Cua folee a3 Al il Cugaa ol A Lias Jalal) e )
B sy Sl e 4 eSer me e S0 Clas)
0o e (%3.0) Hloaddl duall il GlaSd) o L
e Aol 72 )50 2 V) Sl el \d Guoag Al i)
Oo LSy Anad) Gl (e S 2ey W) el i WAl
.l gl

S w8 Jgaally Ll ,all culhlal) J< dagugll uld
il e Adla e ity Alead) Ll AT gl

Bl b adiioad plal) ol sl gl 0 7 Jgea

Cldiat gall L@l 3 ganlh

. e <y
163.2 LI 23 -3
A 2000 co Y e (rDS)
8-6 7.4 (PH) im s_ned ¥

SYee 500 Ge u Y HYaa 275 CL- <y o0
COs ligs SV g gz
HCO3 <lig Sl

& 20 SO24 iy,

/g 1000 e 23 Y 5 98

e 1000 g 23 ¥

g5 wailly ( Sikament ) CuelSudl sl
) 163_ Sl
.( Sikament_163

Sl (Al Al Jlee D) jeme Waus 4S5 1 50kl jaiae
A sl adiad)

—: ( Sikament-163 ) _163 _ cuialSuull

leal i Gl ALl Gl ddla) e Byle (o
Alle Llu A aad Cus Joreall daglie duald § 4SS0
et L6 0y 5 LS ol 5 gind diaiie yiad g 5ol
ABlda

z52 e bl s g cale il el e 3ol Caia g oSy LS
Jele Ll s adle Apland 5 A gme i3 Bl j3 & g8 Y
3L 55 abeail Ay il o lall (5 gina (isd 3ol e
LS5 lial gall dilae cAlelly 5 Sl claleal)
ity 5l

- T

)T

|

( Sikament_163 ) 163_chualSuddl :3 JS&l)

: gﬁ CJ.A.\.} sala) bﬁ@J A_usj\ c_lbl.uj\}
(PTD ) ciiiddl g il (o e i gl
(Polymer type dispersion)

JOPAS Vol. 18 No. 4 2019

70



The Effects of Sikament-163 Additive on Compressive Strength Of Concrete

Yahya et al.

Laadl g Al Al () 11 Jsaall mnge s JA) Aali (e
o e el d e % (0.5) dady diload
e dm g Jas g8 Y el 8 lau¥(163) il

521
Glaws 2628 50 2y dele ddiay Gliall Lol &5 Ledey
Ll ) 3 Sl 12 Jsaal & minge 8 WS el
Bl A el et el %(0.5) duy diliad
Joral) doglial ditie aid a5 AN Sliall Loty il

b g il G 8 g
S %1.0 S %0.5 el alal

S %3.0 .
235 222 248 32 (mm) b

L@l Ll ) iy 9 Jpaall b slhaeall ) o
i 2 7 550 20 % (¢0.5¢1 ) iy Ailadl) crilisall
B Can %(3) daasts diliadl) o B iman iy lie 3o
s ghadll e J8 Jariall da glie dad

Cialaudl (30 %(0.5 ) ALzl o) 10 Jgaad e Jasds
lein ag 14 e 2a Jaacal) dalial Jagale gl ) duoas
aa o) Y L oyl (g AN il

ele,\ 7 o bl :\.4313.4 19 Jgaa

fcu (MPa)hsall daslic

FAREY] (CoV) %
Cube 1 Cube 2 Cube 3 Average SD

48l 26.787 28.129 26.916 27.28 0.74 2.71
0.5% S 28.711 28.791 24.609 27.37 2.39 6.08
1,0% S 29.071 25.667 25.778 26.84 1.93 7.21
3,0% S 8.698 7.649 9.027 8.46 0.72 8.51

a5 14 yic hadl daglis :10 Jgaa
fcu (MPa)hsal 4alia
FIRA (CoV) %
Cube 1 Cube 2 Cube 3 Average (SD)
Lol 28.689 28.502 30.307 29.17 0.99 3.40

0,5% S 36.533 32.671 36.178 35.13 2.13 6.08

1,0% S 26.933 27.271 27.307 27.17 0.21 0.76

3,0% S 8.031 9.227 9.382 8.88 0.74 8.33

as 21 e bl daglia:11 Jgan
fcu (MPa)hsall 4a5las
FIRA (CoV) %
Cube 1 Cube 2 Cube 3 Average (SD)

Lol 35.102 36.960 32.511 34.86 2.23 6.41
0.5% S 38.844 38.080 37.449 38.12 0.70 1.83
1,0% S 28.009 29.191 27.498 28.23 0.87 3.08
3,0% S 9.440 11.013 10.124 10.19 0.79 7.74

A% 28 iic Ll :\.4313.4 12 Jga

fcu (MPa)hixal daslic
EANEY] (SD) (CoV) %

Cube 1 Cube 2 Cube 3 Average
Aalah 37.92 41.92 37.28 39.04 2.51 6.43
0.5% S 43.667 40.502 40.089 41.42 1.96 4.73
1,0% S 29.964 29.809 28.258 29.34 0.94 3.22
3,0% S 11.009 9.462 11.213 10.56 0.96 9.07

JOPAS Vol. 18 No. 4 2019

71



The Effects of Sikament-163 Additive on Compressive Strength Of Concrete

Yahya et al.

performance concrete," Construction and
Building Materials, 23, 878-888.

[11]- Houst Y., Bowen P., Perche F., Kauppi A.,
Borget P. and Galmiche L. (2008), "Design and
function of novel superplasticizers for more
durable high performance concrete (superplast

project)," Cement and Concrete Research,
38(10), 1197-12009.
[12]-Ince R. and Alyamac K.E. (2008),

"Determination of fracture parametres based
on water- cement ratio," Indian Journal of
Engineering and Materials Scineces, 15, 14-22.

[13]- Islam M., Rahman M. and Ahmed M. (2011),
"Polymer-modified concrete: World experience
and potential for Bangladesh," The Indian
Concrete Journal, 22, 55-63.

[14]- Mojumdar S.C. (2005), "Thermal properties,
environmental deterioration and applications
of macro-defect-free cements," Research
Journal of Chemistry and Environment, 9, 23-
27.

[15]- Morin V., Moevus M. and Gartner E. (2011),
"Effect of polymer mdification of the paste-
aggregate interface on the mechanical
properties of concrete," Cement and Concrete
Research, 15, 459-466.

[16]- Ohama Y. (2004), "Recent progress in
research and development activities of
polymer-modified mortar and concrete in
Japan," slovenski kolokvij o betonih — Gradnja z
betoni visokih zmogljivosti, Ljubljana, 11-16.

[17]- Peng J. (2011), Styrene-Butadiene Rubber
(SBR) Encyclopedia of Chemical Processing,
Taylor & Francis.

[18]- Rossello C. and Elices M. (2004), "Fracture of
model concrete: Types of fracture and crack
path," Cement and Concrete Research, 32,
1441-1450.

[19]- Rossignolo J.A. and Agnesini M.V. (2004),
"Durability of polymer-modified lightweight
aggregate concrete,” Cement and Concrete
Composites, 26, 375-380.

[20]- Jiang R., Jia J.-Q. and Xu S.-L. (2007),
"Seismic ductility of very-high-strength-
concrete short columns subject to combined
axial loading and cyclic lateral loading. Journal
of Chongqing University, 6(3), 205-212.

[21]- Silva D. and Monteiro P. (2005), "Hydration
evolution of C3S-EVA composites analyzed by
soft X-ray microscopy,” Cement and Concrete
Research, 35(2), 351-357.

[22]- Torgal P. and Jalali S. (2009), "Sulphuric acid
resistance of plain, polymer modified, and fly
ash cement concretes," Construction and
Building Materials, 23, 3485-3491.

[23]- Wang R. and Wang P. (2010), "Function of
styrene-acrylic ester copolymer latex in cement
mortar," Materials and Structures, 43, 443-
451.

[24]- Wang W. and Wang P.-M. (2011), "Action of
redispersible vinyl acetate and versatate
copolymer powder in cement mortar,"
Construction and Building Materials, 4, 1-5.

[25]- Zain M.F., Islam M.N. and Basri H. (2005), "An
expert system for mix design of high
performance concrete" Advances in
Engineering Software, 36, 325-337.

40 /*
= 30
o re |
= .
= —&—control mix
§a 20 =—0,5% S —
£ 1,0% S
Z’>, ==3,0% S
% 10 e —
et
o
I
(@)
S

7 14 21 28
day

AahS 0 oy Aamal gl jal 3alall dasial) 4 glie 14 JSG
CrialSondl 3ale (e

el el Auilé

[1]- Abu-Lebdeh T., Hamoush S., Heard W. and

Zornig B. (2011), "Effect of matrix strength on

pullout behavior of steel fiber reinforced very-

high strength concrete composites,"

Construction and Building Materials, 25, 39-46.

ACI Committe 2 (2009), Standard Practice for

Selecting Proportions for Normal, Heavyweight,

and Mass Concrete (reapproved 2009), USA:

ACI.

Aitcin P. (2004) High-Performance Concrete,

New York: E & FN SPON.

[4]- Almeida A. and Sichieri E. (2007),
"Experimental study on polymer-modified
mortars," Building and Environment, 42, 2645-
2650.

[5]- Bhutta M.A. and Ohama Y. (2010), "Recent

status of research and development of

concrete-polymer composites in Japan,"

Concrete Research Letters, 1(4), 125-130.

British Standards Institution (2011), EN 197-1

Cement. Composition, Specifications and

Conformity Criteria for Common Cements, BSI,

London.

[7]- Chmielewska B. (2008), "Adhesion strength
and other mechanical properties of SBR
modified concrete," International Journal of
Concrete Structures and Materials, 2(1), 3-8.

[8]- Einsfeld R.A. and Velasco M.S. (2006),
"Fracture parameters for high-performance
concrete," Cement and Concrete Research, 36,
576-583.

[9]- Galvao J., Portella K., Joukoski A. and Mendes
R. (2011), "Use of waste polymers in concrete
for repair of dam hydraulic surfaces,"
Construction and Building Materials, 25, 1049-
1055.

[10]- Hale W.M., Freyne S. and Russell B. (2009),
"Examining the frost resistance of high

(2]

(3]

(6]

JOPAS Vol. 18 No. 4 2019

72



The Effects of Sikament-163 Additive on Compressive Strength Of Concrete Yahya et al.

[27]- Zhang B., Bicanic N., Pearce C.J. and Phillips [26]- Zhang B. (2011), "Effects of moisture
D.V. (2002), "Relationship between brittleness evaporation (weight loss) on fractur eproperties
and moisture loss of concrete exposed to high of high performance concrete subjected to high
temperatures," Cement and Concrete Research, temperatures," Fire Safety Journal, 46, 453-
32, 363-371. 549.

JOPAS Vol.18 No. 4 2019 73



