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INFLUENCE OF USING THE LOCAL SLAG ON THE POROSITY AND
ABSORPTION OF THE HIGH PERFORMANCE CONCRETE

T puls b * daax (g 988 jluall) " Gpal) 3 aBIS Juad

roaldial)

oaliall oSal Luhy Ui B 5asay quady Mg paal) U dled Aelial) clilia) e Gl
£l 3l A% gy AL S Gugdl) 8 e giial) B adl Gl aladiad o A L Allaaiud sl die lgie
cdsliall 8 daadily palal cdgl 8 agga dlin g Aaild Bale o) aad ey oMy Gad) VB
Ciad) G55 o %(40 3020410 ) cuailly Gl Plaly AW i by Dl AN LI Godl) bl e
dadl oms o 08 "Sang ciewd) Gy 0 Yo( 40¢ 30¢ 20610) eilly Godl ALl ALY g el g 4eShag
. caland) @59 a( 5.5%) dswiy(Melment L10) (5 giiall cpalall ALl cand iy jall g

Calall Al aa Gl Plal wis §ssdal el Apilu Al claldl) aead uad @il o gl
¢ AN Akl palaid) B al i (e Glaad Alle Jaddl) L6 o)) Dlu A gl B g dia)
08 dilaas % (2010) il aladiad wis g Ay jall Aalilly 4l il g JS dsaluall 3 ASY (aliaia¥)
& Jad) e s 8 dibasS % (40.30) aladia) de g "SLB 5 sial) Gal sl Ciad Jad) e s
- Aabsall g ASY abaia¥) ¢ AN ) Gabaied) A @alajlh Akl y Jahdd Abid <)) Al a

Abstract

Slag is an industrial disposal which considered as a secondary product of pig-
iron . these disposal will cause a severe harm to the environment in case of not get rid of
it . In the practical part of our research slag has been added to the concrete mix in two
ways , first by using it to replace as cement by weight as a substitutions of cement in
different percent (10,20, 30,40 ) % , second by using the slag instead of apart of sand
in the same percent as mentioned in first . In addition to first and second above
super plasticizer ( melment L.10) has been added as percent of (5.5% ) from cement
use in the mixture .

The result shows improvement in all concrete specimens for the added percentage of
the slag as replacement materials and the addition of super plasticizer ( melment L.10)
in the production of concrete with high workability and improvement in its properties
such as the initial surface absorption , total absorption and porosity relative with the
reference mix. The use slag of ( 10,20) % as addition material instead of part of sand
showed slightly improvement in the properties , but the addition of ( 30,40)% produced
low concrete workability and as a result increasment of initial surface absorption , total
absorption and porosity
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Compound . e Percentage B Limits of Iraqi Specification No.5 /

Compl:)sition Abbreviation Weigﬁt ' ! 191)84
Silica (%) Si0, 22.04 -
Lime (%) CaO 61.67 —
Alumina (%) Al O, 4.10 -
Iron Oxide (%) Fe,04 5.08 —
Sulfate SO; 1.77 2.8% <
Magnesia (%) MgO 2.14 5% <
Loss On Ignition (%) L.OI 1.99 4% <
Lime Saturation Factor LS.F 0.86 0.66-1.02
Insoluble Residue (%) LR 0.60 1.5<
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Physical Property Test result Limits 0f sp.NO
Specific Surface Area ( m?/kg) 355 230 (min)
Set tins time (' u.app.)

Initial hrs:min 3:15 0:45 (min)
Final hrs :min 4:30 10:0 (max)

Compressive strength (70.70)

mm cub N/mm?

3 days 25.5 15 ( min)

7 days 32.2 23 (min)
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Sieve Size Cumulative Passing % Limit of Iraq Specification No 45/ 1984
Zone (3)
4.75 mm 100 90 — 100
2.36 mm 99.5 85 — 100
1.18 mm 84 75 —100
0.6 mm 69 60 — 79
0.3 mm 24 12 - 40
0.15 mm 8.5 0-10
0.075 mm 2.0 0-3
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Sieve Size | Cumulative Passing % | Limit of Iraq Specification No 45 / 1984

12.5 100 100
9.5 98 85100
4.75 16 0-25
2.35 1.8 0-5
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Sieve Size %‘::;?;Zt;f Grade (1) Grade (2) Grade (3) Grade (4)
4.75 mm 98.0 90 — 100 90 — 100 90 — 100 95 - 100
2.36 mm 88.0 60 — 95 75 -100 85100 95 -100
1.18 mm 78.0 30-70 55-90 75 -100 90 — 100
0.6 mm 63.0 15-34 35-59 60 —79 80— 100
0.3 mm 24.0 5-20 8 —30 12 -40 15-50
0.15 mm 7.0 0-10 0-10 0-10 0-10
0.075 mm 2.0 0-3 0-30 0-3 0-3
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Symbol Cement Sand Gravel Water | HRWR% by w. of | Slag Slump

kg\m3 kg\m3 kg\m3 cement % 7545
Ref 500 690 952 220 - - 78
Mix1 500 690 952 162.5 5.5 - 80
Mix2 450 690 952 155 5.5 10 79
Mix3 400 690 952 152.5 5.5 20 76
Mix4 350 690 952 150 5.5 30 75
Mix5 300 690 952 140 5.5 40 73
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Symbol Cement Sand Gravel | Water | HRWR% by w. of Slag Slump

kg\m3 kg\m3 kg\m3 cement % 75+5
Ref 500 690 952 220 - - 78
Al 500 690 952 162.5 5.5 - 80
A2 500 640 952 177.5 5.5 10 77
A3 500 590 952 202.5 5.5 20 75
A4 500 540 952 222.5 5.5 30 74
AS 500 490 952 247.5 5.5 40 72
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g w % Initial Surface Absorption (ISA) mL / m3s Total Absortion % %’

@ |c 10 (mins) | 30 (mins) | 60 (mins) | 120(mins) | 28 (day) | 60 (day) | 90 (day) E
Ref | 0.440 0.524 0.325 0.246 0.142 5.04 4.80 4.46 6.20
Mix1 | 0.325 0.388 0.236 0.166 0.072 2.71 2.32 215 5.11
Mix2 | 0.310 0.356 0.208 0.150 0.064 2.62 224 2.08 5.02
Mix3 | 0.305 0.320 0.190 0.132 0.060 248 210 2.01 4.91
Mix4 | 0.300 0.314 0.175 0.124 0.052 2.36 2.04 1.92 4.86
Mix5 | 0.280 0.310 0.172 0.118 0.050 2.30 2.01 1.86 4.82
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