
• Sand Manufacturing 
Technology & Its 
Evolution in India



• Ecological Imbalance 

• Affecting Aquatic Life 

• Reduction in Water Table

• Ground Water Depletion 

• Water Scarcity

• Detrimental Effect on Civil Structures 

on Rivers (Bridges / Dams) 

• Destruction of flora and fauna of 

surrounding areas

• Dredging / Transportation –> 

Pollution ->  Higher Carbon Footprint

RIVER SAND MINING:
RISKS & SUSTAINABLE ALTERNATIVE



Sand 
Quality

Sand 
Gradation

Cleanliness

Particle Shape

Rounded / Equi-dimensional 
or Flaky?

Free from Clay / Silt?
i.e Filler Content ?
(%age of Ultra-fines  < 150 microns)

“GLOBALLY, 
KEMCO ‘e-7’ IS 

THE ONLY 
TECHNOLOGY 

WHICH 
ADDRESSES 

ALL 3 QUALITY 
ASPECTS IN 

ONE 
INTEGRATED 
PLANT & CAN 

PRODUCE 
SAND OF 

DESIRED ‘FM’ 
IN AN 

AUTOMATED 
PROCESS”

Uniformly Graded or 
Too coarse or Too fine?

Workability

Concrete Strength

Cement 
Consumption

Admixture 
Consumption

Durability

Finish

SAND QUALITY ASPECTS AND ITS EFFECT ON CONCRETE



Inconsistent River Sand Gradation
River Sand Too coarse in Mumbai, required screening and other processing

Himalayan River Bed Material required 
processing to extract Sand

Yamuna Sand too fine in Gradation



Impurities in River Sand



PRESENT SCENARIO 
SAND MINING IN INDIA

Hurt real estate sector reeling under sand bans

Govind Kamat Maad, TNN May 19, 2013, 12.18AM IST
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AHMEDABAD: Residents of Dedasan and Chailpur villages in 

Kheralu taluka have taken to the streets, protesting the 

indiscriminate sand mining along the Sabarmati river.  
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FEROZEPUR: Despite a ban on removing sand from riverbeds and 

small sand dunes, illegal mining of sand on the banks of Satluj in 

Ferozepur has been going on a large scale. 

Sand	Mafia	alleged
ly	set	on	

fire	Maharashtra	t
ehsildar’s vehicle

Press	Trust	of	Indi
a	|	Thursday	May	3

,	2012	

A	tehsildar escaped	
unhurt	…Jalgaon dis

trict	of	

Maharashtra,	police
	said.	

India’s	i
llegal	sa

nd	mini
ng	fuels

	boom,	r
avages	

rivers		B
y	Rama

	Lakshm
i,													

May	19,
	2012			W

ashingt
on	Post

http://a
rticles.w

ashingto
npost.co

m

Officially, India uses more than 400 million tons of sand for construction in a year, but 

environmental activists say the illegal mining pushes the real figure over a billion 

tons.

The	Bombay	High	Court	banned	
sand	extraction:	Deccan	Herald

Ban	on	S
and	
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Tamil	Nadu	will	not	
tolerate	illegal	sand	
mining:	Jayalalitha
Press	Trust	of	India	
May	17,	2012	

Sand mining rampant despite ban
By Express News Service 
01st September 2011 11:50 PM 
KOCHI: The ban on sand mining

in the district is not proving  effective…

Now, sand is as dear as gold in Hassan

By BR Udaya Kumar ; 22nd August 2011 02:57 AM

HASSAN:  At present one has to shell out Rs 20,000 for a truck load of 

sand ….

Illegal sand mining: Geology department to 

auction 18 seized trucks

SURAT: Geology department of the state government has decided to auction 

18 trucks… from Tapi riverbed during the raid carried out on April, 17, 2013
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TOI |22 Nov 2013, 07:55 IST

Sand mining: NGT sticks to stand, ban to stay in MP
Rageshri Ganguly, TNN | Aug 1, 2015, 08.03PM IST To Complete Pending Projects Maharashtra Developers 

Import Sand Mon Oct 26 2015 | PROPGUIDE
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Journalists attacked by sand 

mining mafias in Madhya Pradesh

P Naveen| TNN | Apr 17, 2016, 10.32 PM IST

http://timesofindia.indiatimes.com/toireporter/author-Govind-Kamat-Maad.cms
http://articles.washingtonpost.com/
http://www.deccanherald.com/content/99301/hc-bans-sand-extraction-maharashtra.html
http://www.dredgingtoday.com/2010/10/05/sand-mining-ban-causes-concern-india/
http://timesofindia.indiatimes.com/toireporter/author-Rageshri-Ganguly-479222029.cms
https://www.proptiger.com/guide/author/PropGuide
http://timesofindia.indiatimes.com/toireporter/author-P-Naveen-479228284.cms
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2016



Mumbai Metro Hyderabad Metro

Use of Artificial Sand

Cochi Metro

Mumbai Airport

Artificial Sand used in Major construction in Maharashtra, Andhra Pradesh, Kerala, Karnatakata



Sand Processing 
Cost in e7 Plant 
@ Rs. 250/ton, 

Market 
Segregation:

Established:
River Sand Price 
– Crusher Dust 
Price >> Rs. 
250/Ton

High Potential: 
River Sand Price 
– Crusher Dust 
Price >Rs. 
250/Ton

Upcoming: River 
Sand Price –
Crusher Dust 
Price ~ Rs. 
250/Ton

Demand Scenario- Sand Plant- Region wise

Green Zones have price difference of 
> Rs. 300 - Rs. 1000 / ton
Between Crusher Dust and River Sand

Geographic Distribution
State Region

Maharashtra

Mumbai
Nasik
Pune
Nagpur

Tamil Nadu
Chennai
Namakkal
Nagercoil

Karnataka
Bangalore
Mysore

Telengana Hyderabad

Andhra
Vijaywada
Vizag

Gujarat

Vapi
Valsad
Chikhli

Ahmedabad

Jamnagar

Rajasthan
Kotputli
Ajmer

MP
Jabalpur
Rewa

Goa Goa State
Kerala Kerala State

Delhi+NCR

Delhi, 
Hariyana, 
Punjab

Demand of 
Artificial Sandα

Non- Availability of river sand ( bans) i.e. 
(Prices of River Sand  >> Cost of Crusher 
Dust + Cost of Processing  Crusher Dust)

Place - Sand Plant Demand Driver & Geographical Spread



The  World’s  Most  Advanced   Dry  Sand  Manufacturing   Systems 
L&T collaborated with Kemco, Japan to introduce World’s 
most advanced Sand Manufacturing Technology in India and 
other select countries….

Larsen & Toubro



Sand supply in Japan for last 60 years
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１）高度経済成
長

３）川砂利採取規制

４）他天然砂利採取始まる

５）ＶＳＩの２．５m m以下
を増量砂として利用

６）海砂採取が問題視される
　　VSIの分級砂始まる

７）海砂採取規制始まる
良質な砕砂の需要高まる

２）東京オリンピック2) 1964
Tokyo Olympic Games

Sand 
produced by 
sea

4) 1970
Other natural sand supply increase

5) 1980
Introduction of VSI sand   
(-2.5mm) as a blend sand

3) 1970
River sand extraction prohibiter. 

5) 1990
Sea sand extraction causing  
environmental problems.
Start to use de-dusted  
VSI sand (using air classifier)

5) 2000
Sea sand extraction prohibited.
Introduction of premium sand   
manufactured by V7 system.

6) 2001
First V7

7) 200X….
Using part of 
filler as sand.

1) 1960s
First economic boom  
after war.

By 2010 River sand completely replaced by Kemco Sands



Blower

Bag Filter

IMPROVED AIR CLASSIFIED SAND
VSI

Air Classification with Forced Air Circulation

Issues:

• Coarse 
Product

• Flaky Shape
• Difficulty in 

handling 
material in 
excess of 4% 
moisture

Suppliers:

- L&T-Kemco L&T- Kemco Air
Classification (SAC)
Technology –
• Forced Air Circulation

apart from suction
from bag filter

• PLC Controls to
adjust suction
volume and blower
speeds



-3mm PLASTER SAND MANUFACTURING METHOD

Suppliers:

- L&T- Kemco
in Dry 
Process

In Wet-
Process…
- Sandvik + 
CDE in wet 
process

e-Sepa - AIR CLASSIFIED & SCREENED SAND

Issues:

• Low 
Productivity 
of system 
due to re-
circulation 
of +3-5mm

• Flaky Shape
• Difficulty in 

handling 
material in 
excess of 2% 
moisture

L&T- Kemco Air Screening
Technology (e-Sepa) –
• Improved Screen

Efficiency due to
forces air circulation

• PLC Controls to adjust
suction volume and
blower speeds

150 µ



ADAVANCED SAND MANUFACTURING  SOLUTIONS



Sand 
Quality

Cone 
Sand

(Crusher 
Dust)

VSI
Sand

(Crusher 
Dust)

VSI ->  
Washed 

Sand

VSI ->  
Air 

Classifie
d Sand

VSI-> Screen 
@3mm-> 
Classifier/ 
Washed

e7 Sand Plant Natural River 
Sand

Overall 
Grading

D D D D C CC
Precise Control

CC
*May Vary

Cleanliness
/ Ultra-fines

D
Dusty

DD
Dusty

C C C CC
Precise Control

C
*Chances of Clay

Fineness 
Modulus

DD
Very Coarse

D
Less Coarse

DD
Very Coarse

DD C CC
Precise Control

CC
*May Vary

Shape DD
Very Flaky

D
Less Flaky

D
Less Flaky

D
Less Flaky

D
Less Flaky

CC
Equi-Dimensional

CC
Spherical

Surface 
Finish/ 
Interlock

D
Very rough

C C C C C D
Smooth

Flow

COMPARISON OF SANDS -DIFFERENT TECHNOLOGIES



e7-60 ~60 TPH

M/s. Shri Krishan Grit Co.  Kotputli
Customer Profile: Established building contractor from Delhi. 

Experienced in Crushing & Sand Manufacturing

Integrated to Metso make 3 Stage Plant (Jaw+ Cone+ VSI)

Product : Concrete Sand IS 383 Zone –II, 2.7FM

Feed Rate to e7    : 60 TPH
Feed Material       : Granite
Feed Materia Size : 0/3.5 – 10 mm

Production cost     :  ~ Rs. 40 ( wear Cost)+ Rs. 60 ( Power and
other Misc.)

Product Issue        : High amount of 75-300 micron & Low 300-
1.18micon due to typical material crystalline 
character. 

Solution : Separate Screen to use to screen out excess 75-
300 micron.
* This materials are good to be more in sand. Separately also 
salable for dry mix mortar.

Case: Shri Krishan Grit Co.

Product 
FM 2.98

Size % Passing

4.75 100
2.36 76.56
1.18 49.06
0.6 42.24
0.3 32.66

0.15 15.67
e7 ENGINEERED CONCRETE SAND 



Quality Sand of Mumbai Plant with improved Water absorption: 2.78



Quality Sand of Mumbai Plant with improved Water absorption: 2.78

• Gradation - % Passing:
-2.5mm ~93%; -1.18mm ~67%; 
-0.6mm~42%; 0.3mm ~21%; 
0.15mm – 7.5%

• FM ~ 2.7
• Silt ~0.97%
• Water Absorption ~2.78



Design Mix for Laboratory trials at ACC

Concrete Trails For V7 Study
Concrete Strength Class M30

Cement Content (kg / m3) 430
Concrete Mix Design (Kg/m3)

Cement 430
CAI 31% 557

CAII 32% 575
Fine Aggregates 37% 665

Water 0.42 187
A/ C Ratio 4.18

1 2 3
Natural Sand 110 40 0
Crushed Sand 0 0 0
V7 Sand 130 75 40
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Workability Comparision

SLUMP TESTING 
OF CONCRETE



Laboratory Trial results at ACC

Code
Workability (mm) Compressive Strength 

N/mm2 Bulk Density 
(Kg/m3)

Specific 
Gravity

Zone of 
Sand

Tempera
ture

Cohesivity Remarks

0 30 60 3 Days 7 Days 28 Days

05.03.12/NS/01 110 40 0 22.50 28.41 UT 1.69 3.03 I 30 Good

05.03.12/CS/01 0 0 0 21.87 26.04 UT 1.66 2.76 I 29 Satisfactory

05.03.12/e7/01 130 75 40 28.87 33.90 UT 1.60 2.73 II 29 Very Good

06.03.12/NS/02 80 20 0 21.75 27.00 UT 1.69 2.90 I 30 Good

06.03.12/CS/02 0 0 0 20.79 25.23 UT 1.65 2.78 I 30 Satisfactory

06.03.12/e7/02 130 80 50 27.06 33.42 UT 1.60 2.83 II 29 Very Good

07.03.12/NS/03 110 30 10 23.70 29.33 UT 1.68 2.97 I 29 Good

07.03.12/CS/03 0 0 0 21.23 27.43 UT 1.63 2.70 I 29 Satisfactory

07.03.12/e7/03 130 70 40 29.35 33.42 UT 1.60 2.78 II 29 Very Good

09.03.12/NS/04 80 30 0 20.47 UT UT 1.68 3.10 I 29 Good

09.03.12/CS/04 0 0 0 19.44 UT UT 1.65 2.68 I 28 Satisfactory

09.03.12/e7/04 130 70 50 27.97 UT UT 1.60 2.73 II 29 Very Good

Workability / Compressive Strength / Cohesivity Tests 
Natural Sand vs Crusher Sand vs e7 Sand



Sr. No.
SOURCE

ID MARK
CEMENTATIOUS COMPRESSIVE STRENGTH(MPA)

Material Cement Flyash 7days 28days
1 VSI Sand CG-3 300 100 20.68 32.43
2 VSI Sand CG-4 338 112 30.35 42.32
3 VSI Sand CG-5 375 125 34.18 49.11

1 Classified Sand HG-3 300 100 28.27 50.47
2 Classified Sand HG-4 338 112 38.05 52.49
3 Classified Sand HG-5 375 125 41.13 57.59

1 Skgc e7 Sand DG-3 300 100 35.85 58.00
1 Skgc e7 Sand DG-4 338 112 39.36 62.88
3 Skgc e7 Sand DG-5 375 125 54.29 67.13

1 Vaitarna River Sand EG-3 300 100 21.08 36.31
2 Vaitarna River Sand EG-4 338 112 34.76 48.13
3 Vaitarna River Sand EG-5 375 125 38.44 54.88

1 Local Crushed Rock fines BG-3 300 100 18.57 32.98
2 Local Crushed Rock fines BG-4 338 112 32.89 43.59
3 Local Crushed Rock fines BG-5 375 125 32.90 46.95

Laboratory Trial results at Sai Rydam RMC
Compressive Strength / Cement-Flyash Consumption

Natural Sand vs Crusher Sand vs e7 Sand
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