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NEXT GENERATION ENGINEERED SAND FOR Concrete , Plaster & DMM
(Technological Innovation For Replacement Of River Sand)



INTRODUCTION – Shri Krishan Grit Co.

Dr. Sanjeev Gupta – Managing Director

• Established in year 2000.

• Supply of Construction Building
Materials including steel.

• Turnover – 1200 Cr.



INTRODUCTION – Shri Krishan Grit Co.
• Approved by DMRC, RRTS, AAI, NHAI,

PWD & many more.

• Owned mines.

• Production capacity 15,000 T/day (5
million T/year). Highest Commercial
production in India.

• Technologically advance manufacturing
facilities. (Metso, L&T – Kemco).
(Ensures consistency in Quality &
Quantity)

• Advance fleet management services.

• 1st & Only Company in India – BIS
(IS:383) Certified for Aggregates and
Sand.



INTRODUCTION – Mr. Sanjay Nikam

Past Professional Work Experience:

Visiting Faculty at Indian Institute of Technology , Mumbai

Year Company Position

2016 onwards Suru09 Business Services CEO & Principal Consultant

2018 onwards Aggregates manufacturer association Director

Present Professional Work Experience:

Education:

• B.E. – Mech. Engg.
• PG in Industrial Safety
• PG in Management Studies 
Training:
• Leadership Development        
Programs. ( IMD , Luccane )
• Agg. & RMX Business .( Holcim )
• HSE Programs
• Holcim AGG Manager Course. ( 
University Leicester , UK.)
Life Members 
• National Safety Council.

• MEAI.
• Bombay Chamber of Comm.- HSE
• Loss Prevention Association  .

Industrial Segment:
• Aggregate &  M-Sand
• Fly ash
• Ready Mix Concrete
• Dry mix mortar

Services:
• Consulting
• Project Management
• Operations and Maintenance
• Technology Channel 

Partnership
• Safety

Year Company Position

2015-2016 Ultratech Cement Ltd. V.P. Head-Aggregate Business

2011-2015 HOLCIM-SESA
Ambuja / ACC Cement Ltd. 

Regional AGG Support Manager
Sr. V.P. (AGG & New Businesses) 

2009-2011 Robo Silicon Pvt. Ltd. Chief Operating Officer (AGG Business)

2000-2009 RMC Readymix (I) Ltd. V.P. – Aggregate Business / Project

1995-2000 Clariant (India) Ltd. Project Manager

1988-1995 BASF/Asian Paints Ltd. Maintenance Manager
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What is SAND ?

• How is Sand Quality Defined?

➢What is Sand’s Gradation
o Fineness or Coarseness of Sand   

(Fineness Modulus of Sand)

o Filler Content (%age of Ultra-fines 
<150 & 75 microns)

➢Particle Shape (Rounded or 
Angular & Flaky) 

➢Cleanliness (Free from Clay / Silt) 

• Naturally occurring granular material

• Composed of rock & mineral particles

• Sand composition depends on regional rock
sources

• Material ranging from 75 μm to 4.75mm, (mostly
in the size of 300μm to 2mm)

• Major use: Construction, Glass making, filtration,
sand blasting and, well, beach animation!



What is SAND?

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)

“Engineered
Sand” is the only
answer for:
• Sand Gradation
• Particle Shape
• Cleanliness

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
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NATURAL SAND

• How do Natural Sand Deposits Occur?

➢ Natural sand is formed by natural physical and
chemical weathering and erosion processes.

➢ The sand is then often transported from
it’s original position by the actions of
water, wind or ice.

➢ This movement often causes the sand to
stratify into different particle bands.

• Issues with Natural Sand

➢ Availability – Difficult to get

➢ Quality – No control

o Different sources

o Possible contamination with deleterious material

o Possible adulteration with soil/ clay/ silt

o Coastal/ Marine sand may contain harmful chlorides

➢ Transportation – Often costs more than the sand!

o Long transportation = More trucks on the road =
More pollution

➢ Environmental Damages: Irreparable

o Erosion of rivers at Natural Sand mining areas

o Damage to the bio diversity of the rivers/ river bed

➢ Natural Sand is not a renewable resource (Almost!)

High energy zone
Course  sand
Medium energy zone
medium sand
Low energy zone
fine sand

INTERNAL

http://upload.wikimedia.org/wikipedia/commons/1/16/Sand_under_electron_microscope.jpg
http://upload.wikimedia.org/wikipedia/commons/a/a9/Third_beach_sand.jpg


NATURAL SAND - Quality

• 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



NATURAL SAND – Ecological Imbalance 

• 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



NATURAL SAND – Social Issues
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CRUSHED STONE SAND / Engineered Sand – Definition

• Why Crushed Stone Sand 
/ Engineered Sand

➢ Environmentally
Friendly compare to
Natural and River Sand

➢ Consistent Quality

➢ Low Clay Content

➢ Gradation as per our
requirement

➢ Low and recycled
rejection

➢ West & South Cost
Effective Solution.

➢ North India

• Fine aggregates are referred to by many names – Crushed Stone Sand 
“definition” is required to improve our common understanding

Engineered Sand



CRUSHED STONE SAND / Engineered Sand – Why ?

• Why Crushed Stone Sand / Engineered Sand ?

➢ Consistent Quality : Since Manufactured from quarry the gradation

and quality remains consistent throughout the project Product consistency
allows more predictable mix to be produced than is achievable with natural
sand due to normal natural variations in dug sand gradation. This means that
end users of Crushed Stone Sand don’t have to allow a safety factor to
mitigate for natural gradation variation sand can achieve binder savings.

➢ Availability : Due to manufacturing availability is never any issue.

➢ Zero Wastage : Due to manufacturing process zero wastage.

➢ Compressive Strength : Higher compressive strength compared to

river sand by overcoming deficiencies like segregation, bleeding, honey
combing, voids and capillary.

➢ Eco- Friendly : Engg. Sand is the only alternative to River Sand, with

dredging of river sand ban.

➢ Economical : Usage of Engg -Sand can drastically reduce the cost since

like river sand, it does not contain impurities and wastage is NIL. In
International Construction Scenario, no river sand is used at all, only sand is
manufactured and used, which gives superior strength and its cubical shape
ensures significant reduction in the cement used in the concrete.

➢ Zero Presence of silt and clay : Natural sand is inherently high in

silt and clay. It can be damaging for screed and concrete, if the sand is not
sufficiently processed to bring down clay and other impurity content to
acceptable levels.

• Crushed Stone Sand / Engineered Sand - Facts

➢ Engineered Crushed Stone Sand will have the following
properties:

o Continuous grading (4.75mm ~ 0.075mm).

o Cubical shape (We will see more info in the next slides)

o Good surface texture

o Free of deleterious materials

➢ All size fractions within the sand should be well
represented.

➢ A sand gradation should approximately be composed
of:

o 1/3 of fine particles (minus 0.30mm).

o 1/3 of medium particles (0.30 to 1mm).

o 1/3 of coarse particles (1 to 4.75mm).



CRUSHED STONE SAND / Engineered Sand – Why ?

Crushed Stone Sand /Engineered Sand 



CRUSHED STONE SAND / Engineered Sand – Application 
Guideline

Annex – sand processing guideline



CRUSHED STONE SAND / Engineered Sand - Gradation

• Evolution Of Sand Manufacturing Technologies:

• Plaster Sand and Concrete Sand - Gradation 
Envelopes as per Standards

Indian Sand Specs:

• Evolution Of Sand Manufacturing Technologies:

• Desired Fineness Of Sand For Different Applications

Construction Work Desired Fineness
Modulus of SAND

Concrete Works 2.5 to 3.1

Plastering Work 1.5 to 2.4

Brick Works 1.2 to 1.5

FM is Average Size of Sand Particles in a
stockpile

In simpler words…
To get FM of 2.8mm will imply that 

One should use Sand stock with particle size ~<3.5mm

(with uniform gradation and good percentage of 300 µ, 600 µ, 1mm etc)



CRUSHED STONE SAND / Engineered Sand  - Shape

• Evolution Of Sand Manufacturing Technologies:

• Shape of Sand particles

• Particle Shape

Flaky

Flaky & Elongated Cubical

Elongate
d



CRUSHED STONE SAND - Shape

• Particle Shape

➢Cubical shape improves particle 
packing. 

➢Water demand is related to shape of 
the aggregates.

• Particle Shape

➢Effects of Crushed Stone Sand on Fresh 
Concrete:
o Improved workability.

o Improved finishability.

o Improved particle packing. 

o Reduced bleeding (Internal bleeding).

➢Effects of Crushed Stone Sand on 
Hardened Concrete
o Higher compressive strength and flexural 

strength for a given cement content.

o Cubical aggregate gives optimum strength.

o Reduced Shrinkage.



CRUSHED STONE SAND / Engineered Sand- Cleanliness

• Sand Manufacturing Technologies:

➢Cleanliness of Sand

o Standards specify:

– Fine sand should consist of natural sand or crushed stone sand.

– It should be hard, durable, clean and be free from organic matter etc.

– Fine Sand should not contain any appreciable amount of clay and harmful impurities such as 
alkalis, salts, coal, decayed vegetation etc.
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IS 383: 2016



Bottom Ash Sand
Manufactured Sand

VSI Sand

Classified   Sand

P - Sand

Dust

Dry Sand

Mineral Sand

Zone - 3 Sand

Zone – 4 Sand

Flyash Sand

SAND TERMINOLOGIES



IS 383: 2016



IS 383: 2016



IS 383: 2016 – Grading Zone

* Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible 
limit on 150 micron IS sieve is increased to 20 %. 



IS 383: 2016 - Graphs



IS 383: 2016 – Zone 2

* Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible 
limit on 150 micron IS sieve is increased to 20 %.

s
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MANUFACTURING METHODOLOGY - Evolution



MANUFACTURING METHODOLOGY - Plan



MANUFACTURING METHODOLOGY – Flow Sheet

• Flow Sheet of Sand Plant:



MANUFACTURING METHODOLOGY - Primary

• Removal of clay:

➢ Overburden, Weathered Rock fines and clay should be 
removed

➢ These are removed by scalping before the primary 
crusher.

➢ The scalped particles (generally Minus 20mm) report 
to a stockpile, and can be used in landfill/ sub layers or 
road etc.

• Primary and Secondary crushers

➢ Generally Jaw Crushers and Cones do 
the reduction work in primary and 
secondary stages.

➢ Jaw Crusher s are sized based on the 
largest feed material size and the 
capacity of the crushing plant.

➢ A surge bin/ tunnel is recommended 
between the primary and secondary 
stages

➢ Feeders with variable frequency drive 
help in balanced feeding to the crushers.

➢ In low abrasive softer material, Impactors 
can be used as primary crusher to 
achieve highest reduction.



Manufacturing Sand – Good Practice
Rock Characteristics

• The first factor to consider is the cleanliness of the feed rock.

• All feed should be scalped as required at the primary crusher to remove any 
potential clay.  

• Clay is detrimental to the strength of the concrete as it reacts with the 
cement. 

Scalped Clay



MANUFACTURING METHODOLOGY - Primary

• Removal of clay:

➢ Overburden, Weathered Rock fines and clay should be 
removed

➢ These are removed by scalping before the primary 
crusher.

➢ The scalped particles (generally Minus 20mm) report 
to a stockpile, and can be used in landfill/ sub layers or 
road etc.

• Primary and Secondary crushers

➢ Generally Jaw Crushers and Cones do 
the reduction work in primary and 
secondary stages.

➢ Jaw Crusher s are sized based on the 
largest feed material size and the 
capacity of the crushing plant.

➢ A surge bin/ tunnel is recommended 
between the primary and secondary 
stages

➢ Feeders with variable frequency drive 
help in balanced feeding to the crushers.

➢ In low abrasive softer material, Impactors 
can be used as primary crusher to 
achieve highest reduction.



GRIZZLY



MANUFACTURING METHODOLOGY - Classification
Technologies employed in India  till date?

Aggregate Crushing Aggregate Stones

Crusher Dust  or 
Crusher Sand

Wet Classification Dry ClassificationOR

Removal of ultra-fines by 
Water Washing

Removal of ultra-fines by 
Air Classification or Mechanical Screening

Manufacturing Sand (M-Sand) in India till today
is limited to just cleaning of crusher dust i.e removal of ultra-fines only

Jaw + Cone evolved to -> 
Jaw + Cone + VSI



MANUFACTURING METHODOLOGY – Advanced Technology



MANUFACTURING METHODOLOGY – Advanced Technology

• Use of Crushed Stone Sand • L&T collaborated with Kemco, Japan to introduce 
World’s most advanced Sand Manufacturing 
Technology in India and other select countries



MANUFACTURING METHODOLOGY – Japan Story

By 2010 River sand completely replaced by Kemco Sands



MANUFACTURING METHODOLOGY – Advanced Technology



MANUFACTURING METHODOLOGY - Comparison

Comparison Of Sands -Different Technologies
Sr. 
No.

IS Sieve
Zone-II (IS 383-

1970)

% 
Passin
g

% 
Retenti
on

2 Stage 3 Stage 
(VSI)

BHS KEMKO KORITSU Washing 
Screening  
(ASHTEC)

1. - 2.36
75-
100

25-
Nil

More More OK OK OK More

2. - 600 micron
35-
59

41-65 Less Less OK OK OK
Less

3. - 150 micron
0-10 90-

100
OK More More OK OK OK

4. Shape ---- ----

BAD Average Good Good Good Avg.

• Technology and Options



MANUFACTURING METHODOLOGY

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

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.

e7 ENGINEERED CONCRETE SAND 



MANUFACTURING METHODOLOGY – Final Quality

• TYPICAL GRADATION – Engineered Sand Plant

PRECISE GRADATION ; PRECISE CONTROL OF ULTRA-FINES; IMPROVED SHAPE
OFFERS LOT OF FLEXIBILITY TO PRODUCE SAND OF DESIRED TYPE

• Engineered Sand address all aspects of Sand Quality



MANUFACTURING METHODOLOGY – Advanced Technology

Egg. - Sand
SHAPE 



IS 383: 2016 – Zone 2

* Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand 
permissible limit on 150 micron is increased to 20 %.

s



IS 383: 2016 – Grading Zone

* Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible 
limit on 150 micron IS sieve is increased to 20 %. 
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TEST REPORTS – ACC / Ambuja



TEST REPORTS – Sai Rydam RMC

• Laboratory Trial results at Sai Rydam RMC

➢Compressive Strength / Cement-Flyash Consumption

➢Natural Sand vs VSI Sand vs Crushed Sand / e7 - Engineered  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 e7 Sand DG-3 300 100 35.85 58.00

1 e7 Sand DG-4 338 112 39.36 62.88

3 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

Code
Workability (mm) Compressive Strength N/mm2 Bulk Density 

(Kg/m3)
Specific 
Gravity

Zone of 
Sand

Temperatur
e

Cohesivity Remarks

0 30 60 3 Days 7 Days 28 Days

05.03.12/NS/01 110 40 0 22.50 28.41 33.28 1.69 3.03 I 30 Good

05.03.12/CS/01 0 0 0 21.87 26.04 32.13 1.66 2.76 I 29 Satisfactory

05.03.12/V7/01 130 75 40 28.87 33.90 37.53 1.60 2.73 II 29 Very Good

06.03.12/NS/02 80 20 0 21.75 27.00 39.60 1.69 2.90 I 30 Good

06.03.12/CS/02 0 0 0 20.79 25.23 36.23 1.65 2.78 I 30 Satisfactory

06.03.12/V7/02 130 80 50 27.06 33.42 40.60 1.60 2.83 II 29 Very Good

07.03.12/NS/03 110 30 10 23.70 29.33 42.96 1.68 2.97 I 29 Good

07.03.12/CS/03 0 0 0 21.23 27.43 36.47 1.63 2.70 I 29 Satisfactory

07.03.12/V7/03 130 70 40 29.35 33.42 46.24 1.60 2.78 II 29 Very Good

09.03.12/NS/04 80 30 0 20.47 26.64 37.00 1.68 3.10 I 29 Good

09.03.12/CS/04 0 0 0 19.44 23.45 33.23 1.65 2.68 I 28 Satisfactory

09.03.12/V7/04 130 70 50 27.97 34.88 44.52 1.60 2.73 II 29 Very Good



Compressive Strength Comparison

3 Days 7 Days 28 Days

Natural Sand 22.11 27.85 38.21

Crushed Sand 20.83 25.54 34.52

V7 Sand 28.31 33.91 42.22
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TEST REPORTS 

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)

CPWD Conc.  
Specifications

M-25 – 330kg
M-35 – 350kg
M-40 – 370kg
M-50 – 410kg

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



TEST REPORTS - Mumbai

• 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

• Quality Sand of Mumbai Plant with improved Water 
absorption: 2.78



TEST REPORTS – Plaster Application

OBSERVATION 
HO-788 RMP  ( River Sand ) HO 764  E7 Sand Plaster 

Water demand---16 % Water demand---16 %
Eassily Mixable Need more efforts to mix.

No sagging No Sagging 
No Cracking observed up to 40mm thickness by  

Wedge tester 
No Cracking observed up to 40mm thickness by  

Wedge tester 

Dry Adhesion Strength  after 1 day -0.28 MPA Dry Adhesion Strength after  1 day -0.29 MPA
Dry Adhesion Strength  after  3 days  -0.37 MPA Dry Adhesion Strength  after  3 days  -0.39 MPA
Dry Adhesion Strength  after  7 days  -0.51 MPA Dry Adhesion Strength  after  7 days  -0.53 MPA

Dry Adhesion Strength  after  14 days  0.58 Dry Adhesion Strength  after  14 days  0.62
Photo after 4 days of application thickness -10mm Photo after 4 days of application thickness -10mm 



Dry Mix Mortar

Cement 
Market –

• 400 
MTPA

Mortar Market 
-Consume 15% 
of  total 
Cement 
Consumption.

• Ratio 1:5 
(Cement : Rest 
ingredients)

Total Mortar 
Market-

• 300 MTPA 

• Growth 10%-12%



Category & Potential

Dry Mix 
Mortar

Plaster Mortar screed

•Growth Drivers
•Spray Machines
•Faster Construction 



01/10/2021

stone ( 0- 20  mm. )

Adv. Sand Plant 
( 0 – 20 mm. ) 70 ton/hr.

Exhaust Air
From K3 Dryer 60 ton/hr.

Screening
< 2.36 mm.

Fine mill( < 5 mm..)
70 ton/hr.

Separator & 
Fine Screening

SAND SILOS Binder Silo Additive Bin

Weighing# 1

Ploughshare Mixer 3 cu.m.

Bulk Truck

Finished Product Silo

Weighing#2
Weighing#3

Air type Packer 90 ton/hr. 

Flow Chart of Production Process



IS 383: 2016 – Grading Zone

* Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible 
limit on 150 micron IS sieve is increased to 20 %. 



Plant photos.



Plant Photos



Products.



Products.



Applications.





❑ Mr. Sanjay Nikam
❑ Aggregates Manufacturer Association (India)
❑ +91 9820239466
❑ suru0913@gmail.com
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