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Abstract:

The main aim of this research is to study the effect of (2.5 5.0 7.5:10.0) % by
cement weight of Styrene Butadine Rubber (SBR) emulsion used for concrete mixes: its
depend cement weight ratio to the total aggregates weight of ( 0.305. 0.222 «0.167 ) and
w/c ratio by ( 0.42 «0.44 «0.52 ) respectively «and it is shown their effect on some

mechanical properties (compressive strength (splitting tensile strength:flexural strength)

and total absorption .
The test results showed clear improvement in some mechanical properties by
using 10% (SBR) modified concrete at the test duration of (180) day for three groups its

ratio of (26.7 < 18.8 ,11.0) % (34 ,23 ,17 ) % and (20, 18, 14 ) % for each compressive

strength ,splitting tensile strength and flexural strength compared with the three
referential Mixture for the same duration respectively and clear drop in total absorption

its ratio of (53 ,4430) % for the three concrete mixtures of (0.305 «0.222 0.167 )

respectively at the duration of (90) days compared with the three referential mixtures
with the same test duration .
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75 0.42 - Ref
73 0.393 2.5 Al
74 0.371 5.0 A2 GA
72 0.350 7.5 A3
76 0.332 10.0 A4
75 0.44 - Ref
77 0.415 2.5 Bl
74 0.392 5.0 B2 GB
75 0.368 7.5 B3
72 0.353 10.0 B4
77 0.52 - Ref
78 0.498 2.5 Cl
76 0.471 5.0 C2 GC
75 0.441 7.5 C3
73 0.430 10.0 C4
idaxiua) 3 pal
el - 1

[6] 1984 il (6) 4y 48 yall claa) sall Biae sa Litiall (o0 gmaal) (2D ) 5l i) Jlextiad o3
A 5l 3l 5 A sael) (al 2 i (3¢2) @8 ol gaadl s Aysha sl il e Al Jaliall Baua 5 ) ey D354 i
- Jertiosadl el

1984 aiud (5) a8 28l el Gaulal) Aoal sall 350n 5 Jantieal) Ciand) Sl s il *5 LaSl) Jilaill (2) o3, Jsan

Compound Abbreviation | Percentage By | Limits of Iraqi
Composition Weight Specification
No.5 /1984

Silica (%) Si0, 22.04 -
Lime (%) CaO 61.67 —
Alumina (%) Al,O3 4.10 —
Iron Oxide (%) Fe,O; 5.08 —
Sulfate SO3 1.77 2.8% <
Magnesia (%) MgO 2.14 5% <
Loss On Ignition (%) L.O.I 1.99 4% <
Lime Saturation Factor L.S.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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90-100 99 4.75
75-100 87 2.23
55-90 76 1.18
35-59 47 0.6
8 —30 18 0.3
0 -10 6.4 0.15
0 -3 1.2 0.075
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100 100 12.5
85 -100 99 9.5
0 - 25 19.5 4.75
0 -5 1.2 2.35
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Co lour White
Shape and Appearance Emulsion
Solid in aqueous solution 48%
Mixing with Water | Mix with water at any percent
Specific gravity 1.02kg/ L

Storage Conditions Free From Soft

Shelf life 1 year when closed

Butadine 40 ( by weight )

Styrene 60 (by weight )

Soduim ally sulfate 0
Soduim phosphate 0
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Group Mix Prop. Cement Sand Gravel | w.of cement * | w/c | Compressive
No kg /m’ Kg/m’ kg/m’ w.of Agg. | ratio | Strength Mpa
GA 1: 1.38: 1.9 500 690 962 0.305 0.42 51.2
GB 1:1.5:3 425 637.5 1275 0.222 0.44 45.6
GC 1:2:4 320 640 1280 0.167 0.52 31.5
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%2.5 4ilal xeMpa (3.92 < 4.92:54.10 ) adll e Jsas) & s b (GA) Dl dl as (28) ee
- (GA) Ll 3 Laiil 5 53 (28) e 22 SBR I (e
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Group | Symbol | % of polymer Compressive Strength( Mpa)
(SBR) | 3days | 7days | 28 days | 90 days | 180 days
Ref 0.0 29.20 36.40 51.20 56.80 59.40
A1 2.5 30.40 | 38.60 54.10 58.90 61.70
G.A A2 5.0 34.10 | 42.90 63.70 68.00 72.40
A3 7.5 37.90 | 46.80 64.10 69.90 74.90
A4 10.0 39.60 | 49.10 66.20 72.10 75.30
Ref 0.0 25.20 32.25 45.60 50.10 52.20
B1 2.5 26.00 33.35 47.20 51.90 53.95
G.B B2 5.0 27.80 35.70 50.90 54.95 57.70
B3 7.5 30.60 | 36.90 54.10 58.80 61.70
B4 10.0 32.10 | 39.80 55.00 59.67 62.00
Ref 0.0 16.40 | 23.80 28.40 31.50 33.05
C1 2.5 16.90 24.25 29.10 32.30 33.90
G.C C2 5.0 18.60 26.30 30.80 34.10 35.40
C3 7.5 20.50 | 28.95 31.30 34.80 36.30
C4 10.0 19.20 20.40 31.95 35.06 36.70
Ul Al e Ailide 73l £ LAY e lie Jana (9) Jsan
Group | Symbol | % of polymer Flexure Strength ( Mpa)
(SBR) | 7 days | 28 days | 90 days | 180 day
G.A Ref 0.0 4.31 4.82 5.45 5.71




A1 2.5 4.38 4.94 5.62 5.88
A2 5.0 4.58 5.22 5.91 6.72
A3 7.5 4.76 5.74 6.72 8.94
A4 10.0 5.04 6.36 7.46 9.85
Ref 0.0 3.95 4.30 4.93 5.10
B1 2.5 3.99 4.42 5.09 5.24
G.B B2 5.0 4.10 4.64 5.28 5.52
B3 7.5 4.22 4.89 5.64 6.68
B4 10.0 4.50 5.25 6.16 7.50
Ref 0.0 3.35 3.78 4.05 4.63
C1 2.5 3.38 3.81 4.12 4.68
G.C C2 5.0 3.45 3.93 4.24 4.79
C3 7.5 3.59 4.09 4.38 5.10
C4 10.0 3.65 4.31 4.66 5.65
Ll ) (e dilise 73l (DY) 23 doslie Jaese (10) Json
Group. Symbol | % of polymer Splitting tensile Strength (Mpa)
(SBR) 7 days | 28 days | 90 days | 180 days
Ref 0.0 3.7 3.88 4.37 4.75
A1 2.5 3.72 3.92 4.41 4.85
G.A A2 5.0 3.82 4.83 4.62 5.11
A3 7.5 4.05 4.2 4.98 6.63
A4 10.0 4.22 4.5 5.38 6.4
Ref 0.0 3.15 3.32 3.6 3.98
B1 2.5 3.2 3.41 3.7 4.05
G.B B2 5.0 3.28 3.52 3.84 4.23
B3 7.5 3.4 3.69 3.99 4.58
B4 10 3.56 3.85 4.25 4.9
Ref 0.0 2.8 2.95 3.1 3.32
C1 2.5 2.82 2.99 3.17 3.37
G.C Cc2 5.0 2.88 3.1 3.31 3.5
C3 7.5 2.98 3.22 3.5 3.72
C4 10.0 3.1 3.35 3.72 3.89
e G 22 slia b 5y 3 el ) (1) 5 U
dana pall SRR ae 4 e a 53 (180) we
Symbol % of polymer Increasing in splittin
Group. ! (SBII){) g tengsile"/f ¢
G.A Ref 0.0 —
A1 2.5 2.1




A2 5.0 7.5
A3 7.5 18.5
A4 10.0 34
Ref 0.0 —
B1 2.5 17.0
G.B B2 5.0 6.3
B3 7.5 15.3
B4 10.0 23.1
Ref 0.0 —
C1 2.5 1.5
G.C C2 5.0 6.0
C3 7.5 12.0
C4 10.0 17.2
Al jal) e At Zilad IS GalisiaV) (12) Jsas
Symbol | % of polymer Total Absorption
Group. (SBR) 7 days 28 days 90 days
Ref 0.0 4.95 3.35 2.23
A1 2.5 4.82 3.27 2.21
G.A A2 5.0 3.50 2.48 1.87
A3 7.5 2.95 2.08 1.32
Ad 10.0 2.68 1.46 1.05
Ref 0.0 5.25 3.08 2.46
B1 2.5 5.17 3.56 2.34
G.B B2 5.0 3.70 2.59 2.16
B3 7.5 3.25 2.27 1.70
B4 10.0 2.99 1.84 1.38
Ref 0.0 6.80 4.95 2.78
C1 2.5 6.72 4.30 2.75
G.C C2 5.0 5.91 4.02 2.55
C3 7.5 4.15 2.91 2.25
C4 10.0 3.46 2.35 1.95
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