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Abstract

| dealt with laboratory experiments to study the effect of adding (sp901) to concrete in terms
of strength through pressure testing using the fracture device and the permeability test.

A reference mixture was designed according to the British method to give strength (30Mpa)
with weight ratios (cement 370 kg/m3, water 180 kg/m3, fine aggregate 622 kg/m3, coarse
aggregate 1830 kg/m3) by pouring concrete cubes with dimensions (15 * 15 * 15) after 9
cubes, and the cubes were treated by immersion In the water .

A group of concrete mixtures was designed using the industrial additive, which is the
superplasticizers (sp901) in proportions (0.5%-1%-1.5%-2%) of the cement weight with fixing
the water and cement ratio, and also making two mixtures by reducing the water and cement
ratio by (10-15%). %). That is, (7) mixtures of 63 cubes were mad.

A slump test was carried out for each mixture, and a pressure resistance test was performed
for each mixture, from which the results were compared.

The results also showed that the higher the percentage of (sp901) addition to the mixture, the
greater the drop value.

Experiments with ratios (0.5%-1%-1.5%-2%) also showed that the greatest resistance was
obtained in the (0.5%) mixture at 7 days and 28 days. Accordingly, the mixture (0.5%) was
adopted as a reference mixture, and the mixture was reduced by percentages (10%-15% of
the ratio of water and cement, and the experiment showed in the case of reduction by (15%)
and gave the highest resistance than the reduction ratio (10%) in 7 days and
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26.1 587.2 8.411
27.3 28.5 641.2 1.5% 223 8.465 28
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Technical Datasheet
SP901

Superplasticizer and high range water reducer
for the production of superior strength concrete

SERAPHIM

b e e

Product Description

SeraPlast SP901 is a napthalene sulphonate based
liquid superplasticizer for high performance concrete.
SP901 is specially formulated to impart high
workability to concrete mixes. SP901 converts stiff
concrete to flowable concrete due to its high
workability. Performances of SP201 also gives
excellent slump, retention properties without effecting
the final setting time. Hence use of SP901 gives high
workability, good slump retention. SP201 thus could
effectively be used for hot weather concreting.

SP901 could be used to affect considerably water
reduction resulting high performances both in plastic
and hardened state of concrete.

S5P901 is a powerful dispersant and the
deflocculating action helps to produce high
performing concrete where durability and high
strength are the major requirement. High dispersing
action of SP901 produces high flow concrete, which
will reduce the need for compaction. SP901 can be
used for self-compacting concrete very effectively.

Areas of Application

&= When high flow concrete is required.

O=Production of durable and Ilow permeable
concrete.

0= Fumed silica and PFA modified concrete.

C= Concrete with GGBS (Ground Granulated BElast
Furnace Slage).

C= Hot weather concreting.

©= Long haul concrete.

Q= For high workability, super flow with pumping

Benifits

C= High workability and superior flow properties
reduce the need for compaction.

©C= Workability retention for longer period helps hot
weather and long haul concreting.

O= Suitable for highly reinforced and Precast
Prestressed Concrete duo to the high flow
characteristics and also it is chloride free.

C= Low water cement ration results in high ultimate

Compatibility

SP201 is compatible with all types of portland
cements, SRC cements and other cementations
materials including PFA, GGBS and Microsilica.

SP201 is compatible with all SERAPHIM concrete
admixtures. The admixture should be added
separately to the concrete mix. Do not mix different
admixtures prior to addition.

Technical Properties

1.22+0.03@25°C

Appearance  Dark Brown Liquid

Alr Entrainment  Does not entrain air voids

ride Content  Nil - Tested to B.S 5075

0°C, Mix Prior to Use

Specification Type
SP301 confirms to ASTM C-494- Type F & G, B.S 5075
- Part L ASTM C 1017

Dosage

Recommended dosage range is 0.2 - 2.5 % of mass
cement. The actual dosage rate applied can exceed
the recommended dosage range on common mix
designs and should be determinated in preliminary
tests.

Method of Addition

SP901 is supplied as a ready to use brown liquid.
SP301 can be added to concrete in the mixing cycle
after the addition of 90% water - or can be added
along with the gauging water. Care must be taken not
to add SP901 to dry mix. SP201 can also be added a
few minutes before the actual pouring concrete.

Effect of Overdose

Results in increased workability, Slightly higher
entrainment, Delayed setting.

Reason for over dosage must be ascertained to avoid
recurrence. Anyway, over dosing will not adversely
affect the overall performance of the concrete mix,
provided proper curing to be done. Also form work
removal should be delayed to allow the setting. In
most cases the compressive strength is more than
compared to the normal concrete.

SP201 preferably dispensed by using automatic
dispensing equipment.

Health and Safety

SP901 is non-hazardous. It is always advisable to
avoid contact with skin or eyes. If contact with skin
wash with water. Wear protective goggles and hand
gloves while handling. If swallowed seek immediate
medical attention.

Packaging and Storage

SPS01 is available in 210 Litre and in bulk to site
installed storage tanks. SP901 should be stored in
cool, shaded ware houses. Shelf life is 12 months.
Before using, homogenize sample by shaking or
mixing with a mixer.

After thawing, the product must be used after mixing.
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15 Sieve | Equivalent Percentage passing for
BSsieve | Zonel | Zowe2 | Zone3 | Zoned

Omm | 38 (100 [100 | 100 | 100
4%mm | Y16-dn | 90-100 | 90-100 | 90-100 | 9%-100
236mm | N7 6095 | 78100 | 85-100 | 95-100
LASmm | Nodd | 3070 [ 5590 | 75100 | 90-100
600 micron | No.2§ 1534 | 3559 | 60-79 | 80-100
300 micron | No&2 [ 830 [ 830 | 1240 | 1850
130 micron | No 0O [ 010 {000 | 010 | 015

LS. Sleve "vage passing for graded aggregate of nominal size
Designation 40 mm 20 mm 16 mm 12.5 mm
80 mm | 100
63 mm | -
40 mm | 95 to 10O 100
20 mm | 301070 9% 1o 100 100 100
16 mm | - 9 to 100
125mm | - - 920 to 100
10 mm | 101035 251055 w70 40 to 85
475 mm | 0ta§ 0 to 10 0tol10 0to 10
236 mm | -




Table (0) multiples of standard deviation for deferent defective rates

Defective rate % K
10 1.28
5 1.64
2.5 1.96
1 2.33
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Table 1 :Concrete mix design form
Stage Item Reference or Value
calculation
1 1.1 Characteristic strength Specified — 5 o N/mm? at 2 s days
roportion defecti r per cent
PO TR =4
1.2 Standard deviation &) Fig 3 5 N/mm? or no data 8 N/mm?
1.3 Margin (kxo) c1 (k=l-64)1-64x_8 =142.12 N/mm?
1.4 Target mean strength Cc2 3o + 12y = l.La;LLNImrnZ
1.5 Cementtype Specified OPC / SRP / RHPC
1.6 Aggregate type : coarse
Aggregate type : fine
1.7 free-water / cement ratio Table 2, Fig 4 § N !E 2 s the iower vaiiio
1.8 i free-water / ratio Specified }
2 21 SumporV-8 Specified  Slump 30~ 0O mmorV-B s
22 Maximum aggregate size Specified 20 mm
23 Free - water content Table 3 AQO kg/m?
3 3.1 Cement content £C3 \Qo + o.49 = 37 o  kgm®
32 A or pecifi = i kg/m®
3.3 Minimum cement content Specified : k_g(m:’» Use if greater than Item 3.1 and
X he ~ calculate ltem 3.4
3.4 Modified free-water /cement ratio LG
4 4.1 Relative density ofaggregate (SSD) E 2 - 6 ad known/ assumed
42 Concrete density Eigs’ 230 kg/m®
43 Total aggregate content c4 P22 8 -!gﬁ -3F0 =\g30 kg/m®
5 51 Grading of fine aggregate BS 882 Zone
52  Proportion of fine aggregate . Fig6 .~ 34 per cent
53 Fine aggregate content ; “—C iiegmmssiiy o. = kg/m?
54 Coarse aggregate content e - ) 2 = i 20 2 kg/m?®
Quantities Cement Water Fine aggregate Coarse aggregate
(kg) (kg or ) (kg) (kg)
per m3 (to nearest 5 kg) 33:9 ARO c22 \20¢9
pertrialmixof ©-0% m? LW E . l' ! 9 3 s

Item in italics are optional limiting values that may be specified ( see Section 7 )

1N/ mm2 =1MN/m = 1 MPa (see footnote on page 8)

OPC = ordinary Portland cement; SPRC = sulphate-resisting Portland cement; RHPC = rapid-hardening Portland cement

Relative density = specific gravity (see footnote on page 15)
SSD = based on a saturated surface-dry basis
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Table 2: Approximate Compressive Strength (Nlmmz) of Concrete Mixes Made
with a Free-Water / Cement Ratio 0.5

T Type of Compressive Strengths (N/mm2)
ype of
Cement i Age ( days)
Aggregate 3 7 (283 91
Ordinary i
Portland Uncrushed 29 30 42 49
(OPC) or — ———
Sulphate
Resisting
Portland Crushed 27 36 49 56
(SRPC)
29 37 48 54
Rapid Uncrushed
Hardening
Portland
(RHPC) Crushed 34 43 55 61

1 N/mm?2 = 1 MN/m2 = 1 MPa

Table 3: Approxilﬁate Free-Water Contents (kﬁ[,ms)'R’equired To Give Various

Levels of Workability BeY
Slump (mm) : 0-10 10-30 / 3060\ 60-180
Vebe Time(s) | >12 6-12 "\ 36 J 0-3
Maximum Size - Type of 7 B
Aggregate (mm) | Aggregate | § AR
0 .Unf;med Y 180 205 225
Crushed | 180 | 205 230 250
- Uncrushed | 135 | 160 180 195
= Crushed 170 190 210 225
» Uncrushed 115 140 160 175
Crushed 155 175 190 205

Note: When coarse and fine aggregate of different types are used, the free-water content
is estimated by the expression

23W, +113W,
where W, = free-water content appropriate to type of fine aggregate

and W_ = free-water content appropriate to type of coarse aggregate
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Figure 1: Relationship between standard deviation and
characteristic strength

T
\ \‘;“:Tn;‘lgz LR
NG

AN
AT AN X_{—\_\-}\ \\\\\
X

b
\§

3
[
7

]

Compressive Strength

e
2

™

Wiy A/

\ \
10§~ e é
\
N e
' | S — sl
0.3 0.4 0.5 0.6 0.7 08 0.9

Free-water/cement ratio

Figure 2: Relationship between compressive strength and
free-water/cement ratio
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Figure 3: Estlmated wet density of fully compacted concrete

Maximum aggregate size; 10mm
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Figure 4a: Recommended proportions of fine aggregate
according to percentage passing 600 pm sieve
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Proportion of fine aggregate {%)

Proportion of fine aggregate (%]

Maximum aggregate size: 20mm
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Figure 4b: Recommended proportions of fine aggregate
according to percentage passing_ 600 pm sieve

Maximum aggregate size: 40mm
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Figure 4c: Recommended proportions of fine aggregate
according to percentage passing 600 um sieve




