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Abstract

The research dealt with studying the effect of additives on concrete
mixtures, using additives (delay setting time, accelerating setting time,

operability + accelerator).

Laboratory tests were conducted for the materials used in the mixture
(coarse aggregate, fine aggregate, cement), and a mixture was made
according to the British method to give a pressure resistance of 30 N/mm2
after treatment for a period of 28 days. (7,21,28 days), and it was
concluded that adding the setting time accelerator and adding (operability
+ accelerator) increases the resistance of the mixture, and adding the
setting time delay reduced the resistance of the mixture in proportion to its
removal from the casting mold before completing the hardening and
drying process, and the following results were obtained "a mixture free of
additives, after 28 days the strength was 32.7N/mm , ADT after 28 days
the strength was24.4N/mm, SR25 after 28 days the strength 35.6N/mm,
901 after 28 days the strength 37.4N/mm " and discussed.
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sBalaial) Aluad) cflas) sl 2-5-4
tdilaa (e 48 dald Ll mili 1-2-5-4

(32.7) Mpa ag 28 jae (& daglaa Aol Culaely cilin€e 9 caa iy Gliae e Al ALala)

- (90)Mm 5ylaes dagaag

Ciliae (je Alla Ahalal dagliall cihlod) il peiag (6-4) Ay Jsan

Weight Strength AV
Age Dimension Load in
Slump in N/mm?2
Days Mm kN
grams
150*150*150 8329 482.1 21.4
7Days 150*150*150 8429 530.2 23.4 22.0
150*150*150 8263 480.4 21.2
90| 150*150*150 8362 741.8 33.0
21Days 150*150*150 8407 715.5 31.8 32.2
150*150*150 8311 717.1 31.9
150*1508150 8269 770.0 34.0
28Days 150*150*150 8332 725.2 32.0 32.77
150*150*150 8287 724.0 32.2
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901 Ciliaall haxall daslia gilis gy (7-4) Jsan

Age Weight
Dimension Load in| Strength AV
Days | Slump In
mm kN N/mm?2
grams
7Days 150*150*150 8214 617.3 27.4
150*150*150 8323 613.1 27.3 27.5
150%150*150 | 8298 684.6 28.0
21Days 165 150*150*150 8426 760.1 33.8
150*150*150 8407 771.5 34.3 34.3
150*150*150 8396 788.2 35.0
28Days 150*1508150 8342 844.6 37.5
150%150*150| 8426 835.2 37.1 37.4
150*150*150 8376 849.1 37.7
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SR25 ciliadl laaall daglic ad ring (8-4) Jsos

Dimension Weight Strength
Age Load in
Slump mm In N/mm?2 AV
Days kN
grams
7Days 150*150*150 8264 606.2 26.9
150*150*150 8214 605.5 26.8| 25.9
150*%150*150 8321 544.4 24.2
21Days 180 150*150*150 8272 742.0 33.0
150*150*150 8302 726.6 32.2| 32.3
150*%150*150 8276 716.5 31.8
28Days 150%1508150 8341 787.8 35.0
150*150*150 8331 816.2 36.1|1 35.6
150*150*150 8298 805.0 35.8
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ADT Giliaall Jaiial) daglia af manss (9-4) Jsoa

Dimension Weight
Age Load in | Strength AV
Slump mm In
Days KN N/mm?2
grams
7Days 150*150*150 8039 | 351.8 15.6
150*150*150 8044 282.4 12.5 15.7
150*150*150 8154 | 427.5 19.0
21Days 190 150%150*150 8264 | 542.1 24.1
150*%150*150 8213 | 530.7 23.6 23.3
150*150*150 8315 504.0 22.4
28Days 150*1508150 8240 | 532.8 23.7
150%150*150 8167 565.7 25.1 24.4
150*150*150 8124 551.2 24.5
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Table (0) multiples of standard deviation for
deferent defective rates » A N
Defective rate % K 1.28
10 1.28 1.64
D 1.64 1.96
2:5 1.96 233
1 2.33
10
B 3 A <20 $pecimens
S
S
= 6
$
~ 4 B > 20|specimens
g
=
S2
w
0 10 20 30 40 50 60 70

Table 1 approximate Compressive Strength of concrete Made with a Free Water/Cement Ratio

Strength N/mm’

Fig. 1 Standard Deviation and Strength Relationship

O0f 0.5 According to the 1988 British Method

Type of Type of coarse Compressive strength’ MPa at the age of days

cement aggregate 3 7 28 91
OPC type I uncrushed 22 30 42 49
SRPC type V| crushed 27 36 49 56
RHPC type uncrushed 29 3 48 54
III crushed 34 43 53 61
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& Measured on cubes
Table 2 Approximate free water Contents Required to Give Various Levels of Workability According
to the 1988 British Method

Aggregate Water content kg/m3
Max size (mm) Type Slump mm 0-10 10-30 30-60 60-180

Vebe time s >12 6-12 3-6 0-3

10 uncrushed 150 180 205 225
crushed 180 205 230 250

20 uncrushed 135 160 180 195
crushed 170 190 210 225

40 uncrushed 115 140 160 175
crushed 155 175 190 205

90

\\
N\

80

70 \
§ 60 \
éo 50
&
17,]
: 40 |
s \
2 30 N
=) |
5L N\

NN -
20 \ \
10\ l \
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s,/ /

0

0.3 0.4 0.5 0.6 0.7 08 0.9

Fig. 2 Relation between compressive strength and free water/cement ratio
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for use in the British mix selection method.

2800
m‘é 2100 Specific Gravity
g \ \ of Aggregate:
| . S~
% 2600 \\ T
g -\ ASS(I \~.~C‘ rUSh \\\ 29
S 2400 ‘\% r ~
1=} RM Y 28
8 T ——— —] 2.6
= — P ———
£ 2200 B
2100
100 120 140 160 180 200 220 240 260

Water Content — kg/m’

Fig 3 Estimated wet density for fully compacted concrete
(Specific gravity is given for saturated and surface-dry aggregate)

Slump: 0.0 — 10mm

Slump: 10 —30mm  Slump: 30 — 60mm

Slump: 60 — 180mm

(a) Maximum size 10mm
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Proportion of Fine Aggregate - %

Proportion of Fine Aggregate - %
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Slump: 0.0 — 10mm Slump: 10 — 30mm Slump: 30 - 60mm  Slump: 60 — 180mm
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(c¢)Maximum size 40mm

Fig. 4 Recommended proportion of fine aggregate (expressed as % of total aggregate)
as a function of free water/cement ratio for various workabilities and maximum sizes
(numbers refer to percentage of fine aggregate passing 600um sieve)
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Table 1 Concrete mix design form

Stage Item Reference &
Calculation
1 1.1 Characteristic strength specified
1.2 Standard deviation Fig.1
1.3 Margin C1
1.4 Target mean strength C2
1.5 Cement Type specified

1.6 Aggregate Type: coarse
: fine

1.7 Free-water/cement ratio Table 1 & Fig 2

Values

Propnrtmn defective
mm’ gz no data

73.1 243, mémz

OPC/SRPC P(,
Un«eriashed

....- Use the lower value

1.8 Max free-water/cement ratio  specified 8.3
2 2.1 Slump or V-B specified slun'g 0 18le or V-B........... s
2.2 Max. aggregate size specified 520. mm
2.3 Free-water content Table 2 19 ........
3 3.1 Cement Content C3 195+0...5=390kg/m
3.2 Max. cement content specified 550 ........ kg/m®
3.3 Min. cement content specified " {510 K kg/m3 Use if grater than item3.1
and calculate item 3.4
3.4 Modified free-water/cement ratio & 195 o 350= ..... 0 ..5.
4 4.1 Relative density of agg.(SSD) ~  L..£8.4.. %( ﬁssumed
4.2 Concrete density Fig. 3 kg/m
4.3 Total agg. Content C4 2440.- 39 Q 195.. l\g/m3
5 5.1 Grading of fine agg. BS882 % passing 600um.4' 9 7 .....
5.2 Proportion of fine agg. Fig.4
5.3 Fine agg. Content Cs 185 5 0 4 74 ..... kg/m
5.4 Coarse agg. Content C5 1853 . 7 42 1 1.13... kg/m
Cement Water Fine Agg. Course Agg.
Quantities ' Ka
Per m’ (to nearest 5kg) sie 38 b 1 &g ...... 7 ....... 1(?&‘ 3
Per trail mix of ............. m’ .1.1..7 5.8.. 22..26.. 33..4

OPC: Ordinary Portland Cement; SRPC: Sulfate
RHPC: Rapid Hardening Portland Cement.

Relative density = Specific gravity.

SSD: Saturated-Surface Dry
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