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Abstract— This paper presents an experimental investigation 

on the effect of fresh and hardens properties of SCC while 

using xanthan gum as VMA. Using new generation 

chemical admixture makes it possible to produce self-

compacting concrete (SCC). However, avoid segregation 

and bleeding of concrete, either fine material content should 

be increased, or a viscosity modifying agent (VMA) should 

be used. In this study modifying fresh properties of self-

compacting concrete with optimum dosage of Xanthan gum. 

Slum flow, V-funnel, U-box, L-box, J-ring tests were 

conducted to determined fresh properties of SCC. 

Compressive, Tensile, Flexure tests were conducted to 

determine harden properties of SCC. To camper results of 

fresh and harden properties of SCC conventional or SCC 

with xanthan gum. 

Key words:  Chemical Addmixter, Fresh and Harden 

Properties, Slump Flow, Viscosity Modifying Agent 
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I. INTRODUCTION 

The   Self   Compacting   Concrete   is   an   innovative 

concrete that does not require vibration for placing and 

compaction. The SCC was first developed in Japan to 

improve the reliability and uniformity of concrete in 1988 

(Okamura, 1999). It  is  able  to  flow  under  its  own 

weight,  completely  filling  formwork  and  achieving  full  

compaction,  even  in  the  presence  of  congested 

reinforcement. It Reduced   equipment   costs   as   no   

vibration   are required. It reduced manpower (example- 

against 150 nos.  For normal concreting, 50 nos.  For SCC 

were used in one of the sites.). 

SCC has two main properties- high flow ability and 

high segregation resistance the objective of this research is 

to study the behavior of Xanthan gum as a local additive and 

to detect its effect on the fresh and harden properties of 

concrete mixes. This was achieved by designing and 

preparing mixes by adding different ratios of Xanthan gum 

as percentages of cement content. Concrete has been 

extensively used in construction industry since the 

beginning of the 20th century. Concrete  in  a  wide  range  

of  proprieties  can  be obtained  by  appropriate  selection  

of  the  constituent  materials  and  adjustment  of  their  

proportions.  These properties  depend  on  proper  

proportioning  of  the  mix  components,  the  thoroughness  

with  which  the  various components are intermixed, and on 

the conditions of humidity and temperature in which 

concrete is maintained until it is  fully hardened. 

Fresh properties- high flow ability is maintained 

primarily by utilizing a powerful high range water reducer. 

This may depend on polycarboxlate ether. Segregation 

tenancy of concrete due to using HRWR, either the fine 

material content or viscosity modifying agent are used. 

Xanthan gum is use as VMAs. Xanthan gum is obtained by 

aerobic fermentation. 

cementitious component in concrete. These 

materials are generally by products from other processes or 

natural materials. They may or may not be further processed 

for use in concrete. Some of these materials are called 

pozzolans, which by themselves do not have any 

cementitious properties, but when used with Portland 

cement, react to form cementitious compounds. Other 

materials, such as slag, do exhibit cementitious properties. 

For use in concrete, supplementary cementitious materials, 

sometimes referred to as mineral admixtures, need to meet 

requirements of established standards. They may be used 

individually or in combination in concrete. They may be 

added to the concrete mixture as a blended cement or as a 

separately batched ingredient at the ready mixed concrete 

plant.  

Generally SCC is more costly about 50%, than the 

normal vibrated concrete. For the same to make SCC a 

convenient option SCMs are added to the mix as a cement 

replacement. Higher powder ratio in the SCC mix reduces 

the chances of segregation and bleeding. 

A. Experimental Programme: 

In this work as attempt to study various properties of SCC. 

When Xanthan gum is additive by different proportions of 

cement. Gum is additive 0.0%, 0.5%, 1.0%, 1.5%, 2.0%, 

2.5%, and 3.0% of cement.  

The following steps are includes in this phase. 

 Materials 

 Design of concrete mix 

 Mixing of concrete 

 Fresh properties of concrete 

 Harden properties of concrete 

 Observation and results 

  Conclusion 

 References 

1) Materials: 

1) Cement and fly ash - Ordinary Portland cement 53 

grads (ultratech), fly ash „c‟ class were used in 

production of Self-compacting concrete. 

2) Course and Fine Aggregate – Natural cruse stone 

maximum size  of  12.5  mm  down  and  retained  

at  10  mm   and  Zone –I sand (bhogavo) used in 

production of Self-compacting concrete. 

3) Admixture – A polycarboxylate based super 

plasticizer BAFS GLENIUM   SKY   8784 ratio 

1.5 % of cement binder and polysaccharides based 

Xanthan gum as viscosity modifying agent 

variation of 0-3% of cement binder. 
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II. DESIGN OF CONCRETE MIX 

As  the  development  of  SCC  started  since  long  no codes    

and    standards    are    available    for    SCC particularly  in  

India.  SCC is a one type of trial and error method.  After 13 

to 14 trials decide final proportion. Total powder content for 

two different grads M-25 and M-40 grads 500 kg/m3 and 

600kg/m3.  

SCC Mix Design 

Sr.

No. 
Content 

volume

(kg)/ 

M-25 

volume

(kg)/ 

M-40 

1 cement opc 53 grad ultratech 340 410 

2 
fly ash 'c' class 

(Gandhinager) 
160 190 

3 
aggregate 12.5mm passing -

10mm retrain 
810 840 

4 sand  (Bhogavo) 795 815 

5 water 180lit. 195lit. 

6 
super plasticizer (BAFS 

GLENIUM SKY -8784) 
7.5lit. 9.0lit. 

7 
xanthan gum (Variation in 

0.5% - 7 Batch) 
0-3% 0-3% 

Table 1: SCC Mix Design 

III. MIXING OF CONCRETE 

The  coarse  and  fine  aggregates  with  sufficient  water to  

wet  the  aggregate  and  mixed  for  30  seconds  in  a  pan-

type  mixer.  The cement, fly ash and xanthan gum were 

added together with 70% of the mixing water and mixed for 

further 2 minutes. Finally the remaining water mixed with 

superplasticiser was added and the mixing was continued for 

one minute.  Then  the  mixing  was halted  for  2  minutes  

and  the  mixing  was  continued for another two minutes. 

IV. FRESH PROPERTIES OF CONCRETE 

A. Slum Flow Test: 

The  basic  equipment  used  is  same  as  for  the  

conventional  Slump  test  (Figure  1).  The test method 

differs from the conventional one in the way that the 

concrete sample placed into the mould has no reinforcement 

rod and when the slump cone is removed, the sample 

collapses. The diameter of the spread of the sample is 

measured, i.e. a horizontal distance is measured as against 

the vertical slump measured in the conventional test. While 

measuring the diameter of  the  spread,  the  time  that  the  

sample  takes  to  reach  a  diameter  of  500  mm  (T )  is  

also 50 measured. The Slump Flow test gives an indication 

about the filling ability of SCC.  

B. L-Box Test: 

The  L-box  test  method  uses  a  test  apparatus  comprising  

a  vertical  section  and  a  horizontal  trough  into  which  

the  concrete  is  allowed  to  flow  on  the  release  of  a  

trap  door  from  the vertical section passing through 

reinforcing bars placed at the intersection of the two areas of 

the apparatus (Figure 2). The height of the concrete  at  the  

end  of  the  horizontal  section  (H2)  and  that  remaining  

in  the  vertical  section (H1)  is  measured  and  ratio  

H2/H1  is  defined  as  blocking  ratio.  The L-box test gives 

an indication as to the filling ability and passing ability. 

C. V-Funnel Test: 

The equipment consists of a V-shaped funnel (Figure 3).  

The  funnel  is  filled  with  the concrete  and  the  time  

taken  by  it  to  flow  through  the  funnel  is  measured.  

This test gives account of the filling capacity (flowing 

ability) of SCC.  

D. U-Box Test: 

A test involving a U-shaped filling apparatus composed of 

two separate chambers used to measure the filling and 

passing ability of SCC. The concrete is held in one side of 

the U, and then a gate is opened allowing the SCC to pass 

through a reinforcing bar screen to the other side. The 

characteristics of SCC are assessed by comparing the height 

of the mixture on one side of the U (h1) to the height on the 

opposite side of the U (h2). 

E. J-Ring Test: 

A test used to determine the passing ability of SCC, in 

which a ring containing vertical reinforcing bars surrounds 

the slump cone during the slump flow test. The degree to 

which the passage of concrete through the bars of the J-Ring 

apparatus is restricted indicates passing ability. 

Quantitatively, this is indicated by the ratio of the slump 

flow without the J-Ring to the slump flow with the J-Ring. 

Qualitatively, this is indicated by visual inspection of 

blocking behind the J-Ring bars. 

V. HARDEN PROPERTIES OF CONCRETE 

A. Compressive Strength Test: 

A test result is the average of at least three standard-cured   

strength   specimens   made   from   the   same concrete 

sample and tested at the same age.  In most cases strength 

requirements for concrete are at an age of 28 days of curing.  

The concrete cubes, after 28 days were tested for their 

compressive strength in the following manner.  After  

cleaning  of  bearing  surface of   compression   testing   

machine,   the   axis   of   the specimen  was  carefully  

aligned  with  the  center  of thrust  of  the  plate  The  

compressive  stress  calculated  in Kg/cm2  from  the  

maximum  load  sustained  by  the cube before failure.   

1) Compressive Strength Test: 

Compressive Strength (f) = P/A Where, P = Load at Failure 

in kg and A= Surface area of bearing cube in cm2. 

B. Split Tensile Strength Test: 

This   method   consists   of   applying   a   diametric 

compressive force along the length of a cylindrical 

specimen. This loading induces tensile stresses on the plane 

containing the applied load.  Tensile failure occurs   rather   

than   compressive   failure.   Plywood strips  are  used  so  

that  the  load  is  applied  uniformly along  the  length  of  

the  cylinder.  The maximum load is   divided   by   

appropriate   geometrical   factors   to obtain the splitting 

tensile strength.    A diametric  compressive  load  is  then  

applied  along  the  length  of  the  cylinder  until  it  fails  

because  PCC  is  much weaker in tension than compression, 

the cylinder will typically   fail   due   to   horizontal   

tension   and   not  vertical  compression.  Normally  
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concrete  cylinders, after  28  days  of  curing  in  water  

were  tested  for  their  tensile strength in the following 

manner:    

C. Flexural Strength Test: 

Concrete   as   we   know   is   relatively   strong   in 

compression and   weak in tension. In  the  test  comparison  

is  made  between  Ordinary  Cement   Concrete   (OCC)   

and   Self   Compacting  concrete  (SCC)  by  taking  the  

same  size  of  beam  10x10x50cm.  Test specimens of Self 

Compacting concrete (SCC) and Ordinary Cement Concrete 

beam it was cured into water for 28 days and then tested in 

SSD    condition.    The    bearing    surfaces    of    the  

supporting  and  loading  rollers  are  wiped  clean,  and any  

loose  sand  or  other  material  removed  from  the surfaces  

of  the  specimen  where  they  are  to  make contact with the 

rollers. The specimen is then placed in the machine in such a 

manner that the load is applied to the uppermost surface as 

cast in the mould along two lines spaced at 13.3 cm apart 

(Two Point Method). The load is applied without sock and 

increasing   continuously   at   a   rate   such   that   the 

extreme fiber stress increases at a rate of 180 kg/ min. The 

load is increased until the specimen fails, and the maximum 

load applied to the specimen during the test is recorded. 

VI. OBSERVATION AND RESULTS 

Sr.No. 
Xanthan gum 

variation 

fresh properties test (M-25 Grad) 

slump flow 

(mm) 

slump T50 

(sec.) 

V-funnel 

(sec.) 

L-box 

(h2/h1) 

U-BOX (h2-h1) 

(mm) 

J-ring 

(mm) 

600-750 <6 sec. 8-12 sec. 0.8-1.0 <30 mm <5 mm 

A-01 0.00% 610 5.50 11.56 0.88 25.00 3.00 

A-02 0.50% 620 5.24 11.18 0.92 19.00 2.00 

A-03 1.00% 660 5.10 11.00 0.97 15.00 2.00 

A-04 1.50% 630 5.32 11.35 1.02 22.00 3.00 

A-05 2.00% 600 5.54 11.65 1.08 27.00 5.00 

A-06 2.50% 580 5.84 12.00 1.12 32.00 6.00 

A-07 3.00% 560 6.16 12.50 1.17 38.00 7.00 

Table 2: Fresh Properties of M-25 Grad Concrete 

Sr.No. 
Xanthan gum 

variation 

fresh properties test (M-40 Grad) 

slump flow 

(mm) 

slump T50 

(sec.) 

V-funnel 

(sec.) 

L-box 

(L1/L2) 

U-BOX (h2-h) 

(mm) 

J-ring 

(mm) 

600-750 <6 sec. 8-12 sec. 0.8-1.0 <30 mm 
 

B-01 0.00% 690 5.50 11.90 0.85 22.00 4.00 

B-02 0.50% 705 5.30 11.40 0.89 18.00 3.00 

B-03 1.00% 745 5.22 11.20 0.93 14.00 3.00 

B-04 1.50% 710 5.46 11.50 0.98 19.00 5.00 

B-05 2.00% 680 5.75 12.00 1.00 24.00 6.00 

B-06 2.50% 645 6.00 12.35 1.04 30.00 7.00 

B-07 3.00% 620 6.28 12.95 1.10 34.00 8.00 

Table 3: Fresh Properties of M-40 Grad Concrete 

Sr.No. Xanthan gum variation 

Harden properties test (M-25 Grad) 

Comp. Strength 
Flexure strength Tensile strength 

7 days 28 days 
28 days 28 days 

A-01 0.00% 24.80 35.55 3.82 4.00 

A-02 0.50% 24.12 34.80 3.70 3.88 

A-03 1.00% 23.46 33.98 3.52 3.74 

A-04 1.50% 22.56 32.54 3.24 3.62 

A-05 2.00% 22.00 31.58 3.11 3.52 

A-06 2.50% 21.15 30.66 3.00 3.40 

A-07 3.00% 20.59 29.84 2.88 3.25 

Table 4: Harden Properties of M-25 Grad Concrete 
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Sr.No. Xanthan gum variation 

Harden properties test (M-40 Grad) 

Comp. Strength 

Flexure strength Tensile strength 

7 days 28 days 

28 days 28 days 

B-01 0.00% 42.66 51.00 4.98 5.26 

B-02 0.50% 41.62 49.95 4.70 5.10 

B-03 1.00% 40.88 49.15 4.55 5.00 

B-04 1.50% 39.12 47.00 4.22 4.85 

B-05 2.00% 38.32 46.38 4.02 4.72 

B-06 2.50% 41.95 51.25 7.88 4.95 

B-07 3.00% 41.35 50.35 8.12 4.85 

Table 5: Harden Properties of M-40 Grad Concrete 

A. Chart: 

Fresh and Harden Properties of Concrete 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

VII. CONCLUSION 

 It is possible in SCC to obtain minimum 

slump-flow 600mm using binder contents 

500kg and 570kg together with polysaccharide 

base VMAs such as xanthan gum. 

 Addition of Xanthan gum prevents segregation 

and bleeding of SCC. Improved in fresh 

properties with 1% of Xanthan gum. 

 Using xanthan gum 1% of cement binder, it 

should improve fresh properties like as Slump-

flow, V-funnel, L-box, U-box and J-ring 

compared to conventional SCC. 

 Optimum dosage of xanthan gum for M-25 

and M-40 grade concrete is 1%. With the 
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addition of optimum dosage in SCC Maximum 

Values of Fresh properties are achieved.  

 The compressive strength of SCC M-25 

decreases by 17% on addition of 3% of 

Xanthan gum. While for M-40 it decreases by 

14%. 

 The flexure strength of SCC M-25 and M-40 

decreases by 24% on addition of 3% of 

Xanthan gum.  

 The Tensile strength of SCC M-25 and M-40 

decreases by 18% on addition of 3% of 

Xanthan gum.  

 Cost of SCC with xanthan gum will be high as 

compared to the normal SCC. 
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