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(YT eY) 5 Labaiai¥] da sliad O(Y)) Anabosall Ao jall ASSal) () 531 (panead
O) <l 3 sy & (AL Nasser2022) Jé o 4l o8 L laa 5, [V o] $LiY) daslad
Aoy JalacatV) A glia Cppad A a3 gall o 535 (e Aniiaal) duala 51 LIV aladsil
donn pall LS e 43 jle 0 (YO-Y +) el Ao glie Cpuund 8 paluy % (Y+-10)
plaaiuly Aalieall Ala Ad) &l glis el Lgfing * (S.Abeer 2024) Csa gl 5 [V1]
paa (30 %0.5 GV SIS ALl Gl elindlll ldlas (e driian G5 Cpl g ) L)
Y] AS S0 Al jA Gailad (s b anls dilu jal)
tad) cuilal) _¢
Gyl B dardicual] 2 gall V-

Guiaddl
481yl ddial gall (38 5435 e a5 ulall £ 5 el sliall (233U ) gall ) aladin o
CrianB Sl jall 5 SaasSl sl lasia gy (V) 5 (V) dsaadls YoV 9/0 &8 4l
Al ) 8 ansiudll

Cuianll Sl Qdaill (V) Jsas

Compound composition | Abbreviation | Percent by Limits of 1QS
weight No. 5/2019

Lime Cao 61.2 -

Silica SiO; 20.9 -

Alumina Al,Os3 3.75 -

Iron oxide Fe,O3 5.27 -

Magnesia MgO 3.4 <5%

Sulfate SO3 2.13 <2.85%

Loss on ignition L.O. | 3.9 <4%
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() I
Insoluble residue I.R 1.47 <15
Lime saturation factor L.S.F 0.84 0.66-1.02
Main compounds % by weight
Name of compounds Abbreviation Percent by weight
Tri calcium silicate CsS 47.1
Di calcium silicate C.S 22.35
Tri calcium laminate CsA 1.24
Tetra calcium alumino C.AF 15.89
ferrite
Crianall (Sl 5l Jdaill 2(V) Jsaa
Physical properties Limits of cement Limits of 1QS No.
5/2019

Fineness m?/kg 326.1 > 230
Initial setting time (min) 108 >45
Final setting time (h:min) 4:27 <10:00
Compressive strength (Mpa)
2 days 22 >20

28 days 45.3 >42.5

aclill S8l

e Al aiy el ()5 e % (V) dawins acli alS S jaa¥) o aladial o3
(7) Jsaadl 8 g g LS 5 Al Aalaiall VAAE/€0 Al 28 jall ddal sall

el iy 8l and g S 5l Jlaill o(F) s

Sieve size (mm) Percentage Limit of 1QS No0.45/1980,
passing % Zone (2)
10 100 100
4.75 95 90-100
2.36 85 75-100
1.18 69 55-90
0.6 45.6 35-59
0.3 16.1 8-30
0.15 2.32 0-10
Sulfite % (SOs) 0.13 <0.5%
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31 ja)) Aieal sal) o 4T e s anls 7 s b allie (e el emall Aol
(%) sl (8 Sl Sl andy Jb 5l Jiladll ia e LSYAAE/20 Q8 ) Al

,(0) Jdal ‘_,’A Toa gl g
Ol AlS U iy 8l and (Al sl dalaill o(€) Jsas
sieve Passing % Limit of 1QS
N0.45/1980
10 99.4 100
4.75 5.3 97
2.36 0.2 0
pan 0 0
Sulfate content (%) 0.03 0.01

Ganll b padiall (331 Al 1 ©) S

Mixing Water Llall els -&
Al 41 el dial sall (3idaas Aallaally Lalall il wllall slall aladivl &
194Y/)V. Y
Ale da,al clall Jdly 338l oaldiSuper plasticizer (SP)  <laaall aladiu o
BETONAC®-) L3 — =l High Range Water Reducing Admixture
8 Ll aadiny Al (£94C ) A eV ddal sall caun G g 55 aiadll 5 1030)
&b Jlmil Qg e e s Joads LG Sl Ally SCC L) Al alu Al
) (8) Usaall b ailical go dina LS 5 ALalal) il Sa
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O35 al il Jaas e (V)3 Yo YE oLl Cupnydlas
HRWR () Gliadll clial sa :(©) s
Chemical content Polycarboxylate based
Color, appearance Transparence
pH 7.5 at 20°c
Density 1.108 g/mi

Silica fume Sl e~
LeS Al Lo sriy Sliads 4Y on al sa clliad ) Agiamal) cliladll gaal 4
Al g 4 5l Gl sl

KLl ke (6): s

S Elaesl Gal a0 1) Jan

Compound composition | Percent by weight | Limit of ASTM C1240
Loss on ignition 2.1 <6
SiO; 93.5 >85
Al;O3 2.25
Fe.0s 0.63
SO3 Nil
Total 99.76
Sl sl A0Sl Gal &1 : (V) s
Physical properties results Requirement of
ASTM C1240
Retaining on sieve 45um, % 5.8 <10
strength activity index 127 >105
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Fiberglassiala 3l <y -¢

a8y (b)) Gl JS8 e zla ga s Al Zlaol Load cand s daala 1) UIY)

pie 5 A pally Uiy 055l Aad s laa peli puale 3 el (e e al Lk 58
PPM-12 5 PPF-300 Lea s duala il GLIYI G gy s st 3 faually anail
Aaritoad) Lol 1) GILIYI il g g3 () +) 5 (1) U shaadl s (V) JS0 d Al

a PPM-12 b PPF-300
Rariiaaall Auala 311 GLIYI (V) JSal

PPM-12 ¢ 5 dala 31 Gil¥) sl pa 5(3) J 2l

SikaFiber® PPM-12  CE Marking and Declaration of Performance to
EN 14889-2

Shelf life 24 months from date of production
Density 0.91 g/cm3
Dimensions Diameter 32 um

Length 12 mm
Product Declaration Class 1a: long Mono-filamented polypropylene
Specific tensile strength 285 Mpa
Melting point ~160 °C
Recommended dosage 600 g or 900 g per m3 concrete.To reduce spalling at high
temperatures 1000-2000 g per m3 concrete

1
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PPF-300 ¢ 5 dasla 3l ELIY) cliaal sa 31 +) Jsad)

SikaFiber® PPF-300 meets the requirements of ASTM C-
1116, Type Il fiber

Shelf Life If stored in dry conditions 5 years.
Density 0.91
Dimensions multi-length, 12.7 mm and 19.05 mm
Product Declaration Fibrillated polypropylene
Tensile Strength 275-413 Mpa
Tensile Modulus of Elasticity 4137 Mpa
Resistance to Alkalinity Excellent

Lalucall Ciua ) cilhald avanat Y-¢

slall g Rl A8 N ianal) (A0l W) 3l gall aladius MliX 1 Azs e 4dalA aranal o
praat] Gl (¢ V) o Cuand) ) ele daiiyg (£60V) el ) Al Ay
HRWR (alall Giliaal) dalial a3 Mix 2 4dalall 88 doms yall ddalad) (g0 ddise cillals
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doabucal) Chua ylf cillald i 8 ¥ ¢
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Cadais jand el a¥ 1 ala( Feo xFoox Vo) alal dudd cll IS o
bl 5 ol gadl

Calaii jand el a1 ala( Foo xToox Vo) alal dudd <l IS o
bl 5 il gadl

dgabicall Ciua ) cilall dallaag cua ¢ - ¢

eadl b alal) Haulu) S BIA e byt e Fasbaall Caa ) Al A i Y

oo 4 3ol A3V sl ) 8l 3e) 3 ey Lk Ailiasll clilimall g eLall ALin) 3 (e

) Sl 555 N Sl i sl s e ol S I e

) sal b a1 gl e o ¢y LU (A $Unia s (31 o1 sl 8 oL Y £

Gl b Faebiadl) oyl il 2 LS (V1) Jpanl

Mi | Ceme | Grav | Wat | Silic | San | SP | PPF | PP | W/ | G/
X nt el er a d kg/ | ka/ | M C C
no. | kg/m® | kg/m?® | kg/m | kg/m | kg/ | m?3 m® | kg/
3 3 m3 m3
Mix | 350 | 1600 | 152 0 0 0 0 0 | 04|45
! 3 1 7
Mix | 350 | 1600 | 95 0 0 6.2 0 0 |02]|45
2 7|7
M3iX 350 | 1600 | 110 | 55 | 48 | 6.2 0 0 |02]39
I
M4iX 350 | 1600 | 110 | 55 | 48 | 6.2 7 0 |02]39
7
M5iX 350 | 1600 | 110 | 55 | 48 | 6.2 0 7 102139
7
C el PPM-12 Zals 3l sy
G ol Al PPM-300 4xals 3l aldy)

W Wl
SP G siiall cpalall Caliadll
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Abstract

Pervious paving concrete is considered one of the types of concrete with high
performance in draining and permeating water through it due to the voids spread in it
internally and externally, which requires conducting research to develop its properties
in resisting external loads and maintaining its water-draining property. The research
aims to study the effect of mineral and chemical additives and two types of fibers on
the mechanical and hydraulic properties of porous paving concrete. The mechanical
and hydraulic properties of five porous concrete pavement mixes were studied. The
reference mix was prepared from cement, coarse aggregate and water only. In the
second mix, superplasticizer and water reducer were added to a high degree with a
reduction in the amount of water. In the third mix, silica fume and fine aggregate were
added at rates of (3.3.4%) of the weight of the coarse aggregate, respectively, in
addition to the plasticizer. In the fourth and fifth mixes, two types of fiberglass were
added separately, type (PPF-300, PPM-12) at a rate of (0.43%) of the weight of the
coarse aggregate, in addition to the rest of the components mentioned in the third mix.
Mechanical and hydraulic tests were conducted for these concrete mixtures and the test
results showed the possibility of improving the compressive strength properties when
adding silica fume and fine aggregate with an increase rate of (110.158)% for ages
(28.7) days respectively, but it contributed to reducing the size of the existing voids by
(13.5)%, which led to a decrease in the amount of water permeability by (18.6)%. It
was also clear that the use of glass fibers has a clear positive effect in improving the
flexural resistance by (223)% and an improvement in the compressive strength by an
increase rate of (160.183)% for ages (28.7) days respectively with a slight decrease in
the size of the existing voids (14.9)% and in the amount of water permeability by
(25.6)% compared to the reference mixture.
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