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Table | demonstrates that the admixture meets the require-
menis of this specification. Proof of compliance shall be based

1. Scope*

1.1 This specification covers materials for use as chemical
admixiures 10 be added 1o hydraulic-cement concrete mixiures
for the purpose or purposes indicated for the eight types as
follows:

111 Type A—Waler-reducing admixtures,

2 Tipe B—Retarding admixtures,

3 Type C—Accelerating admixiures,

4 Tvpe D—Water-reducing and retarding admixiures,

L5 Type E—Waer-reducing and accelerating admixtures,

16 Type F—Water-reducing, high range admixtures,
11T Type G—Water-reducing, high range, and retarding

admixtures, and

1.1.8 Type S—Specilic performance admixiures.

-

1.2 Unless specified otherwise by the purchaser. test speci-
mens for qualifying an admixture shall be made using concrei-
ing materials as described in 11.1 - 11.3.

NOTE 1—As discussed in Appendix X2, it is fecommended hal,
whenever practicable, supplementary tests be made by the purchaser using

on comparisons of the average test results from the batches of
st concrete and the average test resulis from the batches of
reference concrete. Admixtures {except for Types B. C, E, and
S) shall qualify for provisional compliance if the time of
setting. length change. and durability factor meet the physical
requirements and any of the alternative compressive strength
requircments shown in parentheses in Table 1 are met through
the date of provisional acceptance (see Note 4). If subsequent
test pesulis 3t six months o one year fail o meet the
requirement of at least 100 % of reference strength, the
provisional compliance of the admixture to this standard is
withdrawn and all users of the admixture shall be notified
immediately. Uniformity and equivalence wsis of Section 6
shall be camied oul o provide resulis agaimst which later
comparisons shall be made.

Nome +—Allowing for provisional compliance while netaining longer

term compressive stremgth requinements promotes more Fpid qualification
of mew matcrials. but also provides assurance that new admixture

the cement, pozzolan. aggregates, air-cmraining admixtere, and the
mixture proportions, batching seqy and other physi ith
proposed for the specific work because the specific effects produced by

techoologics will nol cxhibil uncxp loager lerm f . The
aleraative proive drength in Tablc | arc based on
anatiatiesl snshis of MR Seecifestins CS00 000 Fvalisrion s The

Okay, so as | was saying in the past there were 7 types of chemical admixtures that were
specified in ASTM C494. Type A is water reducing, type B is retarding, type C is
accelerating, type D is water reducing and retarding that means it has got a double
functionality and that is quite easy to imagine because most of the carboxylic acids and
lignosulphonates act as both water reducers and retarders. Type E is water reducing and
accelerating, so obviously this is not from the same molecule but you need to have 2
molecules which can actually work together to give that kind of performance. Type F is
water reducing high range super plasticizer and type G is a retarding super plasticizer,
water reducing high range and retarding. Now what we have also brought on additionally
is this type S or special performance admixtures. Now it is a very general name that has
been given here, it does not really qualify any specific characteristics that need to be met



by the admixture. I will show you the table later which essentially captures the kind of

performance you can get from all of these admixtures.
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p dion for Concrete Aggregates

Method for Compressive Strength of Cylin-
rlru..ll Concrete Specimens.

CIRICTEM Test Method for Flexural Sirength of Concrete
(Using Simple Beam with Third-Point Loading)

C125 Terminology Relating 10 Concrete and Concrele Ag-
p‘r.pl!u
27M Test Method for Relative Density (Specific

ity) and Absorption of Coarse Aggregate

CI2ZR/CI128M Test Method for Relative Density (Specific

) and Absorption of Fine Aggregale

CI3CI36M Test Method for Sieve Analysis of Fine and
Coarse Aggregates

CI3RCI38M Test Method for Density (Unit Weight), Yield,
and Air Content {Gravimetric) of Concrete

CI43/C143M Test Method for Slump of Hydraulic-Cement
Concrele

C150/C150M Specification for Porlland Cement

CIST/ICI5TM Test Method for Length Change of Hardened
Hydraulic-Cement Monar and Concrete

CISICIE3M Practice for Sampling and the Amount of
Testing of Hydraulic Cement

C192/C192M Practice for Making and Curing Concrete Test
Specimens in the

C231/C231M Test Method for Air Coment of Freshlv Mixed

3.1 For definitions of terms used in this specification, refer
1o Terminology C125.

3.2 Definitions of Terms Specific to This Standard:

an admixture that in-
creases the rate of reaction of cementifious materials thus
reducing time of seui nd increasing the rate of carly-age
strength development of concrele.

accelerating  admixture, B

. m—concrete made without the
rz evaluated and used as the basis for evaluating
the performance of the admixwre.

323 retanding admiviure, n—an admixture that decreases
the rate of reaction of cementitious materials thus increasing
time of setting of concrete.

3.2.4 test concrete,
being cvaluated.

3.24.1 Discussion—In the text of this specification, the
wording “category of concrete” refers o whether the concrete
mixture is the reference concrete or the test concrete.

n—concrete containing the admixture

325 water-reducing admixture. n—an admixture that either
increases the slump of freshly mixed concrete without increas-
ing the water content of that maintains the slump with a
reduced amount of waler due to factors other than air enirain-
el

3.2.6 water-reducing admixiure, high range, n—an admix-
ture that reduces the quantity of mixing water required to
neoduce concrete of a siven slumn by 12 % or ereater.

So I will request you to go through the details on your own but what I wanted to show
you is when you prepare a reference concrete like here they have reference concrete,
concrete made without the admixture being evaluated and used as the basis for evaluating
the performance of the admixture. So when you make a reference concrete and you make
a concrete with the admixture the differences or the alterations in performance should be
as per the minimum standards that are prescribed in this specification. So let us talk about
that briefly.

(Refer to slide time: 02:14)

i%’i of concrete. specification.

9 water-reducing, high-range. and retarding admivire,
NF’TE[ admixiure that reduces the quantity of mixing waler
required 1o produce concrete of a given slump by 12% or

6. Uniformity and Equivalence
6.1 If specified by the purchaser. the uniformity of a lot, or

greater and increases the time of setting of concrete.

3.2.10 specific performance admixture, n—an admixiure
that provides a desired performance characieristic(s) other than
reducing water coment, or changing the time of selting of
concrete, or both, withowt any adverse effects on fresh,
hardened and durability propertics of concrete as specified
herein, excluding admixtures that are used primarily in the
manufacture of dry-cast concrete products.
3.2.10.1 Discussion—Onher specific performance character-
wde, but are nod i d 1o, shrinkage reduction,
mitigation of alkali-silica reaction, and viscosity modification.
Admixtures used for the purposes of reducing water content or
changing the time of selting of concrele are classified within
the Type A through Type G grouping. Plasticizing, water-
repellent, and efflorescence-controlling admixtures are ex-
amples of admixtures that are used in the manufacture of
div-cast concrete products,

4. Ordering Information

4.1 The purchaser shall specify the type of chemical admix-
ture desired. and in the case of a Type S admixture the specific
performance characteristic(s) required.

the equivalence of different lots from the same source shall be
established by complying with the following requirements:

6.1.1 Infrared sAnalysis—The infrared absorption specira of
the initial cample and the test sample, obtained as specified in
18.1. shall be equivalent. Two infrared absorption specira are
considered equivalent if the same infrared absorption frequen-
cics at the same relative intensitics are present in both specira.
Refer to Appendix X3 for additional guidance.

6.1.2 Residue by Oven Diving (Liquid Admaxtures)—When
dried as specified im 15.2. the oven-dried residues of the initial
sample and of subscquent samples shall be within + 12 % of
the mid-point of the manufaciurer’s stated range. but not
exceeding the manufacturer’s stated limits.

NotE 5—As an cxampic, for an admiviure produced with a residoe
range from 27 o . the manuiscturer would provide maximum
acccpiable limiis of 27.3 o 34.7 %. representing = 12 5% of ihe mid-poini
of the limits. where the mid-point is. 31.0 %.

6.1.3 Residue by Oven Drying (Noaliquid Admixiures)
When dricd as specified in 185.3, the oven-dried residues of the
imitial sample and of the subsequent samples shall be within a
range of vanation nol greater than =4 percentage points.

6.1.4 Relative Density (Specific Graviry) (Liquid

Admiviuresh—When teded ac snecified in 184 the relative




So again one more important thing are the aspects to check in an admixture for its
uniformity and equivalence. You need to do an infrared analysis which we call as Fourier
transform infrared spectroscopy. The idea here is to actually obtain the actual organic
signature of this compound. The infrared analysis helps you to understand whether the
organic compounds are as they have been prescribed in the formulation. Of course
nobody would, no construction chemical manufacturer will obviously reveal their
formulation entirely but there will be some signature elements that will be present in most
of these compounds that can be detected with the help of IR analysis.

Residue by oven drying is a very important test to be conducted because we know that
most of these liquid admixtures are solutions of 30 or 40% of the solid component in
water. So that is the other aspect. In some cases there are non-liquid admixtures which
may also have some moisture which is actually absorbed or absorbed in the formulation.
So here again such admixtures also you may actually want to do the residue by oven
drying. Specific gravity or relative density is also measured typically using a hydrometer
just like what you do for soils. You must have used the hydrometer for sedimentation
analysis, same thing. You can use the hydrometer for detecting the specific gravity.

(Refer to slide time: 03:40)
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Riotarding ACCEHALY Rigsiucin e
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and Retarding
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*% of reference”
Timo of setting, allowatip
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not mods than 1:00 carber 530 later 33D s 100 earber 330 lates 100 earker
nor 1:30 mor 1:30 mor 1:30
Latberr later later
Comprossivi strongth, men,
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1 day 140 125
3 days 1o 90 125 mo 125 125 125 50
7 days no B0 100 mno 1L 15 ns o0
28 days 10 50 100 "o 10 110 10 ]
(120" (12ey” 2m™ (2™ -
a0 days (nme nia nfa (n7” na (R nn® nia
& manths 00 20 =) 100 100 100 00 50
(113 (13° ™ (13y°
1 year 100 o0 50 00 100 100 00 50 i

Flexural strangth, min,
&
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So here this is the main table that we need to look at. Table 1, physical requirements. So
you have designed a reference mix in ASTM very specifically. So it gives you a clear
idea about what the reference mix should be. Just one minute, let me get to that section
here. It gives you the grading of the aggregate to be followed for the reference mix and
then it also gives you proportioning, mixture proportioning of the concrete mixtures.
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F ,I 3 Arr-Eniraming Admixiwre— lhe ar-enlrmng admix-
l\ﬁt‘ ed in the concrete mixtures specified in Section 12 shall

1o Specification C260/C260M.

PTHLJ Preparation and Batching—Prepare and weigh all
materials in accordance with Practice C192/C192M.

12. Proportioning of Concrete Mixtures

12.1 Proportions—Concrete shall be proportioned using
ACI 2111 to conform to the requirements deseribed in 12.1.1

12.1.4. Afier evaluation of the trial mixiures, agg e
proportions shall be adjusied as needed 10 oblain \-\wrk |Hn.
cohesive mixtures with the correct vield 1o oblan the required
cerment conlents,

12.1.1 The cemem coment of cach baich. based on actual

‘//;.IL‘ki. shall be 307 = 3 kg/m® [517 % 5 Ibivd’]. The average

cement content of the batches of test concrete shall be within
3 Ivc:_-,ufm' 15 Ibfyd | of the average cement content of the baiches

of reference concrete,

12.1.2 For the first trial mixture, refer to the table on volume
of coarse aggregate per unil volume of concrete in ACH 2111
for guidance on the amount of coarse aggregale 1o use, given a
nominal maximum size of 25.0 mm [1 in.] and the ncness
medulus of the fine aggregale being used.

12.1.3 For the non-air-entrained mixtures, the air content
used in calculating the proportions shall be 1.5 %. For the
air-gntrained mixtures, the air content wsed for this purpose

concrele and test concrete shall be 6.0 = LD %. The ditlerence
between the average air comtent from the batches of the
reference concrete and the average air content from the baiches
of the test concrete shall not exceed 0.5 percentage points. Air
{ individuzl pairs of batches of test and reference
cles are nol required io fall within the 0.5 % requirement.
Tesis for resistance to cyelic freczing and thawing shall be
conducted in accordance with Test Method Co66/CEH06M,
Procedure A.

13. Mixing

13.1 Machine mix the concrete in accondance with Practice
Cl192/C192M
14. Tests and Properties of Freshly Mixed Concrete

14.1 Samples of freshly mixed concrete from at beast three
separate batches for each category of concrete shall be tested in
accordance with the methods described in 14.2 - 14.5.

14.2 Slursp—Test Method C143/C143M.

14.3 Air Comtemi—Test Method C231/C231IM.

144 Density of Fresh Concrete—Test Method C1338/
CI38M.

14.5 Time of Sening—Test Method C403/C403M. except
that the temperature of cach of the ingredicnts of the concrete
mixiures, just before mixing, and the temperature at which the

shall be 5.5 %, time-of-setting specimens are stored during the test period shall L—-r’ 11 > |

It says that the cement content of each batch based on actual yield shall be 307 £ 3 kg/m°.
The average cement content shall be within 3 kg/m?® of the average content of the batches
of reference concrete. So you prepare a reference concrete with this kind of a formulation
with cement content of so much. You can then include for instance the air entraining
agents. If you want to have an air entrainment in your concrete and you adjust the water
content to obtain a slump of 90 £ 15 mm. Around 100 mm slump is what you design the
reference concrete for. So based on that water content you need to then do an estimation
of the water reduction that happens when you use the water reducing admixtures. So just
coming back to this table again. It clearly says that for type A water reducing admixture
the water content maximum should be 95% of the reference mix. That means you should
get at least 5% water reduction. Similarly type D, type E both are also regular water
reducers so 5% water reduction is what is desired from these chemicals. Then you have
type F where the minimum is 12% water reduction, 12% or more and type G also is 12%
or more. Type S there is no specific performance with respect to water reduction. It may
have other functionalities shrinkage. All of those other things could be there.

(Refer to slide time: 05:02)
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Now when you add the admixture type A water reducing admixture you have to ensure
that the admixture is formulated such that there is not much change in the initial or final
setting time. It says not more than 1 hour earlier nor 1.5 hours later the initial setting time
as well as final setting time. Why is that? Because we do not want from type A
admixture we do not want any retarding or accelerating effects.

Now if you look at type D water reducing and retarding it says that the initial should be at
least 1 hour later but not more than 3.5 hours later. So if the reference concrete sets at 4
hours your concrete with the retarding admixture should at least take 5 hours to set but
not more than 7.5 hours. So that is how you will actually read this entire standard.



Then coming to the hardened concrete properties compressive strength minimum at one
day only for the high range water reducers there is a requirement but for all the other
admixtures the requirement is at later ages. For instance water reducing admixture should
at least lead to a 10% enhancement of the strength at 3, 7 and 28 days. Of course they go
all the way up to 1 year if you really have to get your admixture certified the certifying
laboratory has to actually conduct the tests for a period of 1 year. So this is a long term
investigation. So you cannot just go to a lab and say I need a certificate of ASTM type A
it will take at least 1 year to get that.

Now type B retarding we know that retarding admixture will lead to a reduction in the
initial rate of strength gain because of that you are permitted 90% of the strength of
reference mix at 3, 7 and 28 days. So you really do not want a very high level of
performance with respect to strength from the plain retarding admixture. Mind you plain
retarding means it does not have any water reduction capability like if you use a zinc
compound or boron compounds which are not the organic chemicals which are also
functioning as water reduces.

Type C accelerating you have to obviously get a benefit in the early strength. So at 3 days
you need 25% higher strength in the reference but later you are okay with lesser or equal
strength and in the long term even lesser strength as compared to the reference mix. At 6
months or 1 year you are okay with 90% of the reference because as I mentioned earlier
when you accelerate you are likely to get a loss in the long term strength. So up to 10%
strength loss is allowable when you have an accelerating admixture.

Water reducing and retarding again the numbers are quite similar to what you have for a
typical normal water reducer. After reducing and accelerating you have the accelerating
component at 3 days but after that it is mostly equivalent to a normal water reducer
because the accelerator will work primarily for the early strength later age strengths are
determined by the water reduction.

Now again with respect to type F water reducing high range you have to have 40% more
strength at 1 day, 25% more strength at 3 days, 15% at 7 days and after that it matches
more or less what you have with your water reducing admixture. All this has to be
achieved with 12% minimum water reduction. So you can also design your concrete mix
with 80% of water content of the reference that means 20% water reduction. So all that
will be determined by what is the recommended dosage of the admixture to be used to
provide that level of water reduction and that is provided by the manufacturer. So when
the laboratory certifies these products as type A or type F they are certifying it based on
the range of dosages recommended by the manufacturer. So when you try to use in a real
project dosages that are not in the recommended range there is no guarantee of the
performance. So the admixture company will guarantee the performance only in that
range. So it is very important to pay attention to that.



Type G water reducing high range and retarding your requirement for 1 day strength is
not as stringent as type F but you still need 25% higher strength. That is obviously the
water reducer which is reducing water to a large extent at least 12% leading to that higher
strength but after that more or less it matches the type F requirement. Now when you
have a specific performance to be given to your concrete it may have a range of
characteristics that you are looking at but at least it has to satisfy all of these
characteristics with respect to strength and setting time. There are no demands made out
of the concrete with specific performance. For instance viscosity modifying admixture if
you add to your concrete you need some rheology modification of your concrete. So that
kind of concrete should also satisfy the setting time and strength characteristics. Mind
you this is the setting time of the concrete not the setting time of the cement. There is a
difference.

Again similar requirements are given for flexural strength. Requirements are also given
for length change, maximum shrinkage requirement is given. Percentage of increase over
reference is 35% in most of the cases that means you are allowed a slightly higher level
of shrinkage when you use these chemical admixtures. Increase over reference in
absolute terms is given here.

Durability factor is a test that you do for resistance to freezing and thawing. This is
something that we will discuss in our chapter on air-entering admixtures. The durability
factor is the test that you do for freezing and thawing. There your concrete with chemical
admixtures needs to have at least 80% of the durability factor of the reference. We will
talk about this durability factor later on. So these are the requirements given. When the
concrete is designed with this kind of a proportion, whatever is given here with
307+3kg/m* and a water content that is sufficient to get you 100 mm slump. This is a
standard test done for the specification. For your job site requirement you may have
obviously other mix designs. Cement content water binder ratio will be depending on the
strength and other performances that you desire for your concrete. You can then read the
remaining standard in much more detail and try to understand what the differences are.
Test methods are also given for infrared analysis, for liquid admixtures, for determination
of the solids content and so on. All of these test methods are already given here in the
standard so you can refer to them at your own leisure.

IS 9103:

(Refer to slide time: 13:31)



1 SCOPE
1.1 This standard covers the chemical and air-
entraining admixtures including superplacticizers,
solid or liquid or emulsion, 1o be added 10 cement
concrete at the time of mixing so:as 1o achieve the desined
property in concrete, in the plastic or hardened state
1.2 The different types of admixtures covered in this
standard are as follows:

a) Accelerating admixtures,

b} Retarding admixiores,

¢) Warer-reducing admixtures,

d) Air-cniraining admixiures, and

€ Superplasticizing admixtures
1.3 The chloride content in the admixture shall be
declared by the manufacturer, Superplasiios are
cxpected o be chlonde free. b,@‘
L.31 Admixiures that contain relatively large

amounts of chloride may accelerate corrosion of
presiressing sieel. Where corrosion of such sieel is

properies of concrete in the plastic or hardened state.
3.2 Accelerating Admixture or Accelerator

An admixture when added 1o concrele, MOMar of
groul, increzses the mic of hydration of a hydraulic
cement, shoriens the time of sci, or increases the rate
of hardening or strength der .

3.3 Retarding Admiviure or Retarder

An admixture which delays the sctting of cement paste,
and hence of mixtures. such as moriar or concreic
CORLAIRINE SEMERL.

3.4 Water Reducing Admixture or Workability Aid
An admixture which cither increases workability of
freshly mixed monar or concrete without increasing
Waler content or maintains workability with a reduced
amount of waler

3.5 Air-Entraining Admixtures
An admixture for concreie or moriar which causes air

10 be incorporated in the form of minute bubbles in
the concreie of mortar during micang. ussally 1o mcnease

of major concern, compliance with the requi of  wor y and o ff and thawing
this specification doss not 1 of anddi action of de-icing salts.
mn:mhjl;wﬁ“’_‘,#m,m"'fm“ inprestressed | Superplasticizing Admiztures

the ch of deterioration of 1the 1otal
chloride content in the concrete should be limited as:

An admixture for mortar or concrete which imparts
very high workability or allows a large decrease inwater

DIAN INSTITUTE OF TECHNOLOGY « CHENNAI ON 2201 1/2021 17:17:31 (103.158.42.3

So I will move on to the other code that is the IS 9103. So this one IS 9103 again it is a
1999 code and it was reaffirmed in 2013 and then in 2018. Reaffirmed means without any
changes we have adopted the same standard again. Whenever a change is made there is
an amendment that is added to the standard. So IS 456, 2000 if you look at there are some
7or 8 amendments that are already there and these amendments are there in the beginning
of the standard. So in this specification it is more or less similar to what you saw with
ASTM. Again they define the different types of admixtures as accelerating, retarding,
water reducing, air entraining and super plasticizing. So again one important aspect is
that super plasticizers are expected to be chloride free. They have specified here they also
say in ASTM I have not indicated that segment but it is very important for us to
understand that admixtures should not be the source of bringing in the chlorides that
cause corrosion.
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oy § Table 1A Physical Requirements
e { Clause 4)
NPTEL .
5l Requirements Accele- Retarding Water Alr-Entrain. Superplasticizing Text
N, rating Admizture Reduocing ing Admizture Admizture (for Water- Ref
Admizture Admizture Reduced Concrete Miz)
e
Wormal Retrding Type
(1 2) 3 @) (5) s) (o)} (%) (L]
1) Water content, — — 95 - B0 a0 723
percent of coatrol
sample, Mz »
ii} Slump - = — — Not moec than 15 mm 721

below that of the
costrol mix coacrete
iii) Time of sctting. 123
allowable deviation
from control samplc

Bours:
Isitial
Max =3 +3 =l - — =4
Min =1 +1 =15 =1
Final
Max -2 -3 sl -_— =135 =3
Min -1 +1 — — = —
iv) Compressive strength, 821
percent of control
sample, Min
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So again requirements for admixtures are given in a table similar to what you have in
ASTM. So as in ASTM 95% is the percentage of water with respect to the control or
reference sample for a water reducing admixture. For super plasticizing admixture they
have directly gone to 80% that means they want 20% water reduction in IS 9103. So they
have adopted a slightly higher level of water reduction to be desired. Again similar
qualifications, time of setting, allowable deviation from control sample, maximum or
minimum deviation from the initial and final setting time are also provided similar to
what you have in ASTM. Strength requirements are more or less similar to what you have
with ASTM, not much different.

(Refer to slide time: 14:47)

& i ‘% percent of eontrol é
" i sample, Min E
o 1day - — - - 140 — w
NPTEL 3duys 125 90 110 90 125 125 B
7 days 100 20 e 50 125 125 =
28 days 100 o0 1o 90 s 15 2
% months 90 S0 100 90 100 100 S
1 year 90 LT] 100 90 100 100 z
¥} Flexural streagth, 822 E
percent of contral o
sample, Min £
3 duys 1o 20 100 90 110 1o E
7 days 100 %0 100 90 100 100 -
I8 days 90 20 100 90 100 100 ]
vi) Length change, £213 g:
PTCEnL inroasE OVEr E
contral sample, Max W
2 0010 0.010 0.010 0010 0.010 0.010 %
L ths 0010 o010 o.ol0 0010 0010 o010 %]
1 year 0010 0.010 0.010 0.010 0010 0010 =
vii) Bleeding, percent 5 3 5 5 3 5 724 =
imcrease over comtrol &
sample, Max W
i) Loss of wariability — — — — AMdSmmbe A1 2 b, the 7212 =
dumpibalbe  slumpshalibe 2
mot bess than not less than a
et of contred that of contred S

miX concrete mix concrele - 1

IS min 15 min ALY

LS a’i.l! i

And again length change, percentage increase over control sample is given here and
bleeding percentage increase of control sample this is an extra requirement, bleeding. So
what happens is when you start using admixtures some of the water may get freed up and
start bleeding out. So you need to control that bleeding to ensure that you have a
controlled bleeding and you do not have excess bleeding when these admixtures are used.
There is a limit to how much percentage increase you can actually have for the bleed
water as compared to the reference sample. But what you will see is in most cases
because we are already reducing the water by using these chemicals the bleed water is
automatically also reduced as compared to the reference sample.

In a couple of cases for the super plasticizing admixture which is normal or retarding
type corresponding to type F or type G of ASTM. Here they also specify a test for loss of
workability. Now of course the design of concrete for assessing loss of workability is not
the same as design of concrete for assessing water reduction. So you need to design it
differently. They have specific ideas as to how we need to do the design. So it says that



45 minutes the slump shall not be less than that of control mix concrete at 15 minutes.
That means whatever reference concrete slump is at 15 minutes your super plasticized
concrete should be the same at 45 minutes. Here with retarding type at 2 hours the slump
should be equal to that of the control concrete at 15 minutes.

(Refer to slide time: 16:34)
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IS5 9103 : 1999

Table 1B Requirements for High Workability Test Mix

{ Clause 3)

5l No. Requirements

Type of Superplasticizing Admiature

Test Reference

Normal
4] 2y (3

510 mm - 620 mm

) Flow

Retarding Type
) {5

510 mm - 620 mm 7211
nj Loss of workability oo standing  A145 min the ﬁmpﬁ Al 2 b the slamp shall be 7212

oot less than that of

mix concrene 81 15 min

m} Minrmum compressive sirengih,
merceni of contral mix concrete

T davs 20
28 days 50
& months o0
1 vear %0

ot less than that of comtrol

mix coacrete st 15 min
5121

90
90
o0

§ METHOD OF SAMPLING OF ADMIXTURE
FOR TEST

5.1 Liguid Admixture

Lagued ahmixiure shall be agitated thoroughly immed-
icly prior io sampling. Grab { individual ) samples
aken for testing shall represcnt ot more than 9 000

6.1.1 Marerials for Tests for Specific Use

When an admixtare is required 1o be tested for a
specific work, test samples shall be prepared using
materials proposed to be used on the work.

6.1.2 Materials for Tests for General Evaluation of
Admiziure
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So here requirements for a high workability test mix. So here they are also identifying
the fact that these chemicals are used for producing self-compacting concrete. So flow
needs to be measured in self-compacting concrete or slump flow. For normal and
retarding types the flow requirement is 510 to 620 mm. Loss of workability again is
similar to what I already described in the previous table for normal workability and
minimum compressive strength here requirement is only 90% of your reference concrete
because when you produce a high workability mix you do not reduce the water you
maintain the water binder ratio but you add the plasticizer to start making the concrete

flowable that is the idea.

(Refer to slide time: 17:21)



shipulatea workabiity and strengih requircments.
In case of air-cntrained concrete, the air content
~ & specified for the work shall be used. 1f the maximum
size of coarse aggregate is greater than 20 mm, the
concrete mix shall be wet-screened over 20 mm IS Sicve
before test.

6.2.3.2 Praportioning concrete for tests for general
evaluation

The concrete mix may be designed according o amy
accepied method of mix design, to meet the following

nequirements:
a) The cement content of the mix shall
be 307 +3 kg/m’
b) The concrete shall have a slump of

30210 mm of a compaclion faclor
of 0.85 o 0.90 1o facilitaic compaction
by hand-rodding,

c) The concrele mix thall be compacted
according 1o the requirements giveniin IS 516,
and

d) Incase of air-entrained concrete an air content
of 6 percent shall be used.
6.2.3.3 Samples shall be thoroughly mixed as
recommended by the manufacturer 1o ensure
uniformity before testing.

7.2.1.2 Loss of workability on standing

The shamp of high workability concrete mixes shall be
determined at 45 min and at 2 b, using normal type
and retarding type superplasticizers, pectively
after the following operations.
Afier mbang the concréte mixes shall be covered to
prevent loss of water by evaporation and kept at a
temperature of 27 + 2°C and relative humidity of
65 + 5 percent. At 45 min, the concrete shall be
remixed by hand using a shovel just cnough to
any blceding or segregation and shamp of
concrese shall be determined  The tested concrete shall
be discarded and th ining shallb 4
and tesied at 2 h, after mixing by hand using a shavel.

7.2.2 Test for Air-content

Air-content of freshly mixed concreie shall be
detcrmined by the pressure method given in IS 1199.
7.2.3 Test for Time of Setting

Time of sciling. initial and final, shall be determined
asgiveninIS 8142

7.2.4 Test for Bleeding

Bleeding shall be computed a3 p of the net
amount of mixing water in the concrete. The net
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Preparation of concrete as I said the mixture is almost similar cement content is again
307+3 kg/m®. Here the concrete needs to be designed for a slump of 50+10 kg/m? that is
again different from that in ASTM. Here we are looking at 50 in ASTM it is 100 so there

1s a difference there.

So again they also say that in case of air entrained concrete then air content of 6% shall
be used, which is the same in ASTM also. So that is the kind of reference mix that they
want to make and based on the water reduction you are basically getting the different

performance requirements.

(Refer to slide time: 18:30)

Any batch of admixture shall have the same physical

VO RG DU WU, SAMTLINY a3 &
percentage by mass of total admixture,

Table 2 Uniformity Tests and Requirements

( CYM&

8l No Property
i (2)
] Dry material content
u) For liquid admixtare

Requirement Reference Test

3 )

Within 3 pereent of the value stated by the manufa.

b} For solid admindtare carer
it) Ash  comtent Wirhin | percont of the valee staned by the manufa- do
wlurer
W) Relstive  density Withim 0.02 of the value stated by the manufacturer do
iv) Chioride jon content Withia 10 percent of the valee or within 0.2 perceat do

whichewer is greater as stated by the masufacturer

¥} FH T8

do

NOTE — Uniformity requircments for ash conieat is not apphcable fo accclorating admidune whach Say contuia more

than 1 perceat chlonide comlent.
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And some of the tests are described in the same standard, some of them are marked to
other standards so you can see. They also talk about uniformity tests again. I did not show
you this clause in ASTM. It is also there because on a job site the admixture will be
supplied on a regular basis. You will not supply everything at once and it will not be the
same lot. So when you get different lots of the admixture you need to test them to make
sure that the chemical is uniform and to do the test you need to actually do all of these
dry material content, ash content, relative density, chloride content and pH. So what they
say is the pH of course all the other materials dry material content within 3% of the value
stated by the manufacturer. So the manufacturer's data sheet has a certain value when you
do the testing it should be within 3% of that. Similarly ash content should be within 1%
of the value suggested by the manufacturer. So you need to look at testing your samples
of admixture that have been received for production. Just like you test cement, what test
you do on cement typically when you get new cement on the job site.

For any cement what minimum test you need to do? Fineness consistency, initial setting
time, final setting time and compressive strength. Soundness also but most site labs may
or may not be doing soundness but at least they will do setting time and compressive
strength.

(Refer to slide time: 19:35)
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ANNEX B
{ Note under Clause 4 )

TEST FOR RESISTANCE OF CONCRETE AGAINST FREEZING AND THAWING

"J,{mu ¥

¥

NPTEL

T FOR RESISTANCE OF CONCRETE n; = fundamental iransverse Mrequency at 7ero
AGATASTFREEZING AND THAWING cycle of freezing and thawing: and
B-1 The freczing and thawing cycle shall consist of a3 = fundamental transverse frequency aficr C
aliernately lowering the wemperature of the specimens cycle of freczing and thawing

from 4z I°Clo—-18+ 2°Cand raising it from - 182 2°C T relative durability factor shall be calculated as
to 4+ 1°C in not less than 2 h nor more than S b g

The freezing and thawing can take place cither in i .
(1) water, or (i1} freezing in air and thawing in water DF{or DF; y= PNT300

B-2 The test for fundamental transverse frequency ROF=DFF, = 100

shall b conducied on concrele prism SPeCimens where
100 mum > 100 mm < 400 mm or 150 mm = 150 mm >
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00 mm ) or on concrete cylinder specimens ( 130 mm DF = durability factor of the concrete containing
india = 300 mm length ). The 1051 shall commence at the admixture under test.
the age of 14 days { water-curing till then ) by clectro- DFy= durability factor of the concrete containing
dynamic method in accordance with 1S 516 the reference admixture,
The relative dynamic modulus of elasticity shall be £ = relalwe dynamic modulus of clasticity in
calculated as follows: percentage of the dynamic modulus of
a1 elasticuty al zero oycle ( values of Pwil®
Fo=nzlm” = 100 be 60 or greater ), and r
where N = number of cycles a1 which P reaches s :x
41

£ mereent ar WM il P odoes mot reach

So again you can go through this standard at your leisure to try and understand. So again
they have also talked about tests of resistance of concrete against freezing and thawing.
Interestingly, it turns out that the chambers that are required for this experiment are
perhaps not even available in India. I am not very sure I have not seen any lab which has
this chamber available but I may be wrong. There may be one or two private labs that
have this chamber. So the freezing and thawing test is not really performed much in India
because except for certain regions we really do not have a problem of the kind of freezing



and thawing climates that really cause problems of the concrete and that [ will show you
when we talk about air and training agents.

So again it gives you other methods also determination of flow of concrete of high
workability essentially it is describing the slump flow test and the flow drop test also. So
all of these are test to be used for high flowable concrete and test for bleeding of
concrete. So I will close this and then move on to the next chapter. So the idea is to pay
attention to the details that are given there because very often on sites the kind of quality
test that we do may or may not be adequate for the purposes of actually assessing the
properties of the admixture. Addition to that you may also want to do the marsh cone test
which we discussed earlier when it is a super plasticizer it is always better to do the
marsh cone test because that helps you assess very quickly what is the compatibility of
this admixture with the cement that you are using for the project or if the cement source
changes again marsh cone is very important to be done.



