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INTRODUCTION - Shri Krishan Grit Co.

Dr. Sanjeev Gupta — Managing Director
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e Established in year 2000.

* Supply of Construction Building
Materials including steel.

e
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INTRODUCTION - Shri Krishan Grit Co.

 Approved by DMRC, RRTS, AAIl, NHAI,
PWD & many more.

e 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). 'W 3
(Ensures consistency in Quality & Bﬂﬁﬂ‘gpsﬁs -
Quantity) B s g,

* Advance fleet management services.

e 1t & Only Company in India — BIS
(1S:383) Certified for Aggregates and
skgc Sand.




INTRODUCTION — Mr. Sanjay Nikam

Present Professional Work Experience:

Year Company Position

2016 onwards  Suru09 Business Services CEO & Principal Consultant

2018 onwards  Aggregates manufacturer association Director

Industrial Segment: Services:
* Aggregate & M-Sand * Consulting
. Fly ash *  Project Management
*  Ready Mix Concrete * Operations and Maintenance
Education: *  Dry mix mortar * Technology Channel
e B.E. - Mech. Engg. Partnership
e PG in Industrial Safety Past Professional Work Experience: . Safety
e PG in Management Studies Year Company Position
Training:
e Leadership Development 2015-2016 Ultratech Cement Ltd. V.P. Head-Aggregate Business
I:rcfram;'é“lﬂ“;g' L}Jccanel)-l lci 2011-2015 HOLCIM-SESA Regional AGG Support Manager
. Hgg.ngramsusmess - Holcim ) Ambuja / ACC Cement Ltd.  Sr. V.P. (AGG & New Businesses)
* Holcim AGG Manager Course. ( 2009-2011 Robo Silicon Pvt. Ltd. Chief Operating Officer (AGG Business)
University Leicester , UK.)
Life Members 2000-2009 RMC Readymix (I) Ltd. V.P. — Aggregate Business / Project
: &a;::?al Safety Council. 1995-2000 Clariant (India) Ltd. Project Manager
* Bombay Chamber of Comm.- HSE  1988-1995 BASF/Asian Paints Ltd. Maintenance Manager
...0.:;.... ¢ Loss Prevention Association .
= Visiting Faculty at Indian Institute of Technology , Mumbai AR
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What is SAND

NATURAL SAND Objectives.
CRUSHED STONE SAND / Engineered Sa
Terminology.
1S 383: 2016 Differentiation
MANUFACTURING METHODOLOGY * Impacton
Quality of
concrete

TEST REPORTS

Q& A
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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

sources

Material ranging from 75 pum to 4.75mm, (mostly

in the size of 300pm to 2mm)

Major use: Construction, Glass making, filtration,

sand blasting and, well, beach animation!

rock

A%,
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What is SAND?

SAND QUALITY ASPECTS AND ITS EFFECT ON CONCRETE

Sand
Gradation

Uniformly Graded.or
Too coarse or Too fine

“Engineered

Sand” is the only
answer for:

* Sand Gradation
e Particle Shape
* Cleanliness

,Particle Shape

o Free from Clay / Silt?
-.ob..;!:..-.. ° .
— i.e Filler Content ? A%

i1 INDIA'S GREATEST
BRANDS & LEADERS BRANDS & LEADERS
2019-20 201819
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NATURAL SAND

*  How do Natural Sand Deposits Occur? e [ssues with Natural Sand
» Natural sand is formed by natural physical and » Availability — Difficult to get
chemical weathering and erosion processes. » Quality — No control
» The sand is then often transported from o Different sources
it’s original position by the actions of o Possible contamination with deleterious material
water, wind or ice. o Possible adulteration with soil/ clay/ silt

> This movement often causes the sand to o Coastal/ Marine sand may contain harmful chlorides

stratify into different particle bands. » 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
High energy zone

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

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

Low energy zone
fine sand

&% A%
ASIA'S BREATEST INDINS GREATEST
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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 * Impurities in River Sand

» River sand too coarse in Mumbai, required screening
and other processing

ASIA'S BREATEST NDIX'S GREATEST
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NATURAL SAND - Ecological Imbalance

NEW YORKER

Culture Books Business & Tech Hurmor Cartoons Magazine Video Podcats

* Ecological Imbalance

ALS OF GEOLOGY  MAY 29, 2017 ISSUE

= WORLD 15 RUNNING OUT OF SAND §

mq‘aur most 'widt{r used natural resources, bur it'’s scarcer than you think.

* Affecting Aquatic Life

* Reduction in Water Table

' By David Owen
he final event of last year's beach-
* Water Scarcity S
edge of Lake Onrario. There’s a broad public
* Detrimental Effect on Civil Structures on Rivers (Bridges / Dams) IR e nccuel beachios mocc che

standards for sand, so the rournament’s

* Ground Water Depletion b
ok Ad R i

TowtoStelaBive

To feed an enormous building boom, India's rele

* Destruction of flora and fauna of surrounding areas R« oy i o Nave devastalod healervaystatnalefeth
. . . 9 . from a quarry two and a half hours to the
* Dredging / Transportation —> Pollution -> Higher Carbon Footprint Rorth. The shipment arived in thirty-five 010G w1
tractor-trailer loads.
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NATURAL SAND - Social Issues

RIVER SAND MINING
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CRUSHED STONE SAND / Engineered Sand — Definition

Why Crushed Stone Sand * Fine aggregates are referred to by many names — Crushed Stone Sand
/ Engineered Sand “definition” is required to improve our common understanding
i Fine aggregate / sand is granular material able to pass through the 9mm (3/8%) sieve, almost entirely passing
> Enwronmentally the 4.75-millimeter (No. 4 or 3/16”in.) sieve, and predominantly retained on the 0.075 mm (200 mesh) or
Friendly compare to 0.063 mm (230 mesh) sieve, and resulting from natural disintegration and abrasion of rock or by reduction of

suitable source material.

Natural and River Sand . . I . .
For use in asphalt 2 mm is the dividing point between coarse and fine aggregate. For use in concreting sand

» Consistent Quality material less than 5 mm is used, and there are further restrictions on particle size distribution [BS 882; 1983].
Goodquarry
> Low Clay Content Natural sand is used to identify the material traditionally recovered from geologically recent deposits of
. sand-sized materials. Typically these deposits are from Quaternary deposits in streams, rivers, estuaries,
> Gradatlon as per our lakes, lagoons or dunes.
requl rement Engineered Sand is defined as a purpose-made crushed fine aggregate produced from a suitable
source material. Production generally involves crushing, screening and possibly washing. Separation into
> Low and reCyCIed discrete fractions, recombi

ning and blending may be necessary.
atio d e of Manufactured Sand i oncrete - Ceme

ion a €

Guid

rejection

Crusher fines / crusher dust are generally not a purpose made crushed fine aggregate and are often a non-
> West & South Cost specification by-product from a crushing and screening process. They are generally a granular material able to pass
Effective Solution through the 9mm (3/8%) sieve, almost entirely passing the 4.75-millimeter (No 4 or 3/16”in.) They generally do not
' meet the gradation, cleanliness (clay and organic content), or particle shape requirement for use in RMX or

> NOFth India concrete products.
Fines, silts, dust, micro-fines are material finer that 0.063/0.075mm, i.e. the silt and clay-sized fractions. Geological

Society of Engineering Special Publication no. 17 Dust may be produced as a by-product in the stone or gravel crushing
process.

Clay can be defined as particles smaller than 0.002 mm or 2 microns.

Slimes, sludge, slurry in aggregates often refers to material finer than 0.063/0.075mm suspende water.

AIV8 N
mmh’s"s/uim{sv
BRANDS & LEADERS
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CRUSHED STONE SAND / Engineered Sand — Why ?

* Why Crushed Stone Sand / Engineered Sand ? * Crushed Stone Sand / Engineered Sand - Facts
» Consistent Quality : since Manufactured from quarry the gradation > Engineered Crushed Stone Sand will have the following
and quality remains consistent throughout the project Product consistency .
allows more predictable mix to be produced than is achievable with natural prOpertleS-

sand due to normal natural variations in dug sand gradation. This means that

o Continuous grading (4.75mm ~ 0.075mm).
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. o Cubical shape (We will see more info in the next slides)

» Availability : Due to manufacturing availability is never any issue. o Good surface texture

> Zero Wastage . Due to manufacturing process zero wastage. o Free of deleterious materials

» Compressive Strength : Higher compressive strength compared to
river sand by overcoming deficiencies like segregation, bleeding, honey
combing, voids and capillary. » All size fractions within the sand should be well

» Eco- Friendly : Engg. Sand is the only alternative to River Sand, with represented,
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 > A sand gradation should approximately be Composed
International Construction Scenario, no river sand is used at all, only sand is f-
manufactured and used, which gives superior strength and its cubical shape or:
ensures significant reduction in the cement used in the concrete. o 1/3 of fine particles (minus 0 30mm)

> Zgro Presence of silt gnd clay : Natural sand is |.nherently hilgh in o 1/3 of medium particles (0.30 to 1mm).
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 o 1/3 of coarse particles (1 to 4.75mm).

os.  acceptable levels.
See®ice
0 o
— Esi%cmfés‘r umih%"m/ﬁ’rzsv
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CRUSHED STONE SAND / Engineered Sand — Why ?

Shortage of natural river sand

due to depletion of sources.

*Presence of mica and organic

‘matter like shell.

* Presence of oversize +2.5mm
particles.

* High percentage of silt, clay i.e.

-150 microns.
* Low Concrete strength.

i

o
(o]
o)

Crushed Stone Sand /Engineered Sand

« Sand can be manufactured from
crushed rock, quarry dust, overburden

* Free from impurities

* Particle size can be controlled in
crushing & Screening process.

* Classification removes -150 microns.
* High Concrete strength.
* Workability ?




Materials Proce

Annex — sand processing guideline

CRUSHED STONE SAND / Engineered Sand — Application

Key Issues for different Strength Class of Concrete / Mortar
Strength Class of Concrete
. - >50MPa | Typical
Pa/T | 30-50MPa / | Product:
lssues <30MPa / Typical products a / Typical Products Products
Readymix Light Weight Concrete Shotcrete Self Compacting Prestressed
Concrete Concrete Blocks Mortar Elements Concrete (SCC) | Concrete Slabs
Relative Cost of final product 100 120 150 150 150 =200 =200
e 5 Use of Additives + + - ++ ++ 4 -
[ § \Water / Cement Ratio (wic) 0.6 0.6 06 0.5 04-05 05 04
é E Complexness of concrete + 4 4+ 4+ ++ 4+ +++
manufacturing process
Cement Requirement (kg/m®) 250 250 250 300 300-500 300 350
8 ative aggregate COs! +++ e -+ + ++ + -
§  |Typical aggregate size fractions 0-32mm 0-32mm 0-4mm 0-20mm 0-6mm 0-20mm 0-20mm
E
& |amountof fiter (<0.075mm) infine | 0-15% depending | 0-15% depending| ;o 0. | 0-10%depending | 0-12% depending| ~10%. Se of oee
P Iaggreqale on specification | on specification of specification | on the application pe:jn aterials ¢
E-]
§ ;mpoﬁ.ance of =4mm aggregate - - N/A - N/A ++ ++
8 [fmoorance of<imm aggregate -
=]
g :Enumre nce of aggregate surface -+ + + ++ ++ -+ et
- Im) nce of em]amy ++ - P - ++ P E
‘.E- Mineral compositjon + + -+ ++ ++ -+ -
£ Consistency of aggregate suj ++ —+ - ++ ot t et
y of aggregate supply
% Need for sand treatment + + +++ ++ + ++ ++
8 |agoregate Specification ASTM.EN, etc | ASTM, EN,etc | ASTM EN etc | ASTM EN etc | ASTM EN etc | ASTM ENetc Intemal
03 ;&geg:g;;tleof dust coating from coarse Less Common Less Common N/A More Common NA More Common More Common
g E Workabi]ﬂy +++ ++ ++ +4++ ++ 4+ ++
LS) E Finishability +++ ++ o+ ++ s -+ ++
Pumpability - 0 0 + +++ . —+
Legend:
0 = Has no effect
+ = Little or least effect
+++ = Largest or most significant effect
N/A = Non-Applicable

AN
L
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CRUSHED STONE SAND / Engineered Sand - Gradation

e Evolution Of Sand Manufacturing Technologies: Indian Sand Specs:

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

Sand Gradation Standards

Cumulative % Passing Range

IS Sieve Designation Zone Il

Uniformly Graded Sand Should Fit in these Envelops 10mm 100 100 100
100 =
-" ’ _“: .‘go-oooo.o’ "'_'_.—“ ’ 4.75mm 90~ 100 90~ 100 90~ 100
90 9 el 2 X0 -
IS IO A el _t-
o*® v -
80 1542:1992 T £ e P 2.36mm 60~95 75~ 100 85~ 100
td
= Sand fo _'. 0 '," —o” o gb Plaster Sand [
(G Plaster - « 1’ s - | 1.18mm 30~70 55~ 90 75~ 100
2 S d . T2 i LOWER
a o0 ( econ ol * 7 a" o @y Plaster Sand | |
< Revision) .° o’ Ler - UPPER 600 microns 15~ 34 35~59 60~79
° ..' ,_’o ‘,. = @=Zone-ll - X
30 ”, c S Lower H 300 microns
20 ® a2 27 o
Fd bl
P o’ s =@ =Zone-ll .
10 deos -g, 1 L’ Unper 1 150 microns
. '5-,'.-——"T 1St 383 — 1970 - Fine Aggregates
00 200 300 600 1 465 SIEVE SIZE in mm A9ET Note: For crushed stone sands, the permissible limit of 150 uM is 20%

Increased Fineness

Concrete Strength ’ Durability, Workability, Finish Iargely depends on Sand ﬁ

gradation i.e Fineness Modulus

Construction Work Desired Fineness
e Evolution Of Sand Manufacturing Technologies: Modulus of SAND

. . . .. Concrete Works 2.5t03.1
* Desired Fineness Of Sand For Different Applications
In simpler words. Plastering Work 15t02.4
. To get FM of 2.8mm will imply that Brick Works 1.2to 1.5
52;-';’-_?:-5‘. One should use Sand stock with particle size ¥<3.5mm -
—= (with uniform gradation and good percentage of 300 u, 600 pu, 1Imm etc) FM is Average Size of Sand Particles in a ;Sf%!ﬁ%%g 1,{.;%%?;?@;7
— stockpile BRANDS & LEADERS LUNATIE
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CRUSHED STONE SAND / Engineered Sand

* Evolution Of Sand Manufacturing Technologies: e Particle Shape
* Shape of Sand particles

Well Rounded / Equi-dimensional Shape of Sand Particles — A Must!
This leads to ...

Better Workability/ Flow ability, Better Inter- Particle Locking ->
Improved Strength; Lesser Voids and Reduced Cement Consumption Fla ky Elon gate

SHAPE OF CRUSHER DUST COMPARED TO
GOOD QUALITY Crushed Stone Sand

Flaky & Elongated Cubical

4V 48
ASIA'S BREATEST NDIX'S GREATEST

BRANDS & LEADERS BRANDS & LEADERS
2019-20 2018-19



CRUSHED STONE SAND - Shape

e Particle Shape * Particle Shape
» Cubical shape improves particle » Effects of Crushed Stone Sand on Fresh
packing. Concrete:
» Water demand is related to shape of o Improved workability.
the aggregates. 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.

&8 al's
3 DIA'S GREATEST
& LEADERS
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CRUSHED STONE SAND / Engineered Sand- Cleanliness

e 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.

A8,
ASIA'S BREATEST
BRANDS & LEADERS
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IS 383: 2016

IS 383 : 2016

QIITTIT TITH
Indian Standard

; New Revision Z

2016

>

Coarse and Fine Aggregate for
Concrete — Specification

( Third Revision )

© BIS 2016
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BUREAU OF INDIAN STANDARDS
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SAND TERMINOLOGIES

Dry Sand

e Riy,
WO Fif " Sang
fes tera Zone — 4 Sand VS| Sand
— Q’Sand i

& 45 Y
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IS 383: 2016

This standard covers the requirements for aaareaates for use in the
production of concrete for normal structural purposes.

Aggregates can be :
» crushed or uncrushed,

* derived from natural sources, such as river terraces and riverbeds,
glacial deposits, rocks, boulders and gravels,

- manufactured aggregates produced from other than natural

sources =] =
New in 2016

Revision

i

ASIA'S GREATEST INDIA'S GREATEST
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IS 383: 2016

Fine Aggregate -

Aggregate most of which passes 4.75 mm IS Sieve and contains only so much coarser
material as permitted in Clause 6.3.

Natural Sand - Fine aggregate resulting from the natural disintegration of rock and which has been

deposited by streams or glacial agencies. This may also be called as uncrushed sand.

Crushed Sand

Crushed stonesand  -Fine aggregate produced by crushing hard stone.
Crushed gravel sand -Fine aggregate produced by crushing natural gravel.

Mixed Sand - Fine aggregate produced by blending natural sand and crushed stone sand or crushed

gravel sand in suitable proportions.

Manufactured Fine Aggregate ( Manufactured Sand ) -

Fine aggregate manufactured from other than natural sources, by processing materials,
using thermal or other processes such as separation, washing, crushing and scrubbing.

Ak A

A81KS REATEST IDIXS GREATEST
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IS 383: 2016 — Grading Zone

Percentage Passing Percentage Passing
Grading Zone Grading Zone

Sieve Size |Zone1 |Zone2 Zone3 | Zone 4 ||Sieve Size | Zone1 |Zone2 |Zone 3 Zone 4

10 mm 100% 100% 100% 100% 10 mm Nil oversize Nil oversize Nil oversize Nil oversize
4.75 mm 90-100% | 90-100% | 90-100% | 95-100% 475 mm o Olfgc?v?aize 0-10% oversize | 0-10% oversize | 0-5% oversize
2 _, 5 100% . - y .
2.36 mm 60-95% | 75-100% | 85-100% | 95-100% 2.36 mm | 78 £ 18% 550t rrerion 0-15% oversize | 0-5% oversize
1.18mm | 30-70% | 55-90% | 75-100% | 90-100% || 1.18 mm | 50 £20% | 72+ 18% | 1997 o010 owersice
600 ym | 15-34% | 35-59% | 60-79% | 80-100% || 600 um | 24:10% | 47 +12% | 70+9% | _ 261903 )
-20% oversize

300 um 5-20% 8-30% 12-40% | 15-50% 300 um 12 + 7% 19+11% | 26 £14% 32 +18%

0% 0% 0% 0%

150 pm 0_1 Oo/o 0_1 0‘% 0_1 00/0 0_1 5‘% 1 50 “m 0-10% undersize | 0-10% undersize | 0-10% undersize | 0-15% undersize
AT um 0-3% 0-3% 0-3% 0-3% 75 HIm upto 3% upto 3% upto 3% upto 3%
:2--'°' * Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible o) iR

3 &) 3 £

DINS GREATEST
BRANDS & LEADERS
019

ASIA'S GREATEST

limit on 150 micron IS sieve is increased to 20 %.
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IS 383: 2016 - Graphs

Table 9 — Fine Aggregates (Simplified/Decluttered)

0.075 )85 5 0.3 0.6 1.2 2.4 4.8 9.6
—--/0ne1 ==/Zone?2 —=-Zone3 —-/one4d

as determined by the method described in IS 2386 (Part 1)

AR A%
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IS 383: 2016 — Zone 2

Table 9 — Fine Aggregates — Zone 2 (Demystified)
Sieve Size Cumulative Passing % Mean % Particle Size Fraction %
0 0
10 mm 100% 100% 10 ~ 4.75 mm 50,
4.75 mm 90-100% 95%
4.75 ~ 2.36 mm 7%
2.36 mm 75-100% 88%
2.36 ~1.18 mm 16%
1.18 mm 955-90% 72%
1.18 ~ 0.6 mm 25%
600 um 35-59% 47%
600 ~ 300 pym 28%
300 um 8-30% 19%
300 ~ 150 pm 14%
150 um 0-10% 5%
150 ~ 75 ym 3%
75 um 0-3% 2% 75 ym ~ Pan 2%
SN * Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible
% limit on 150 micron IS sieve is increased to 20 %. snﬁ%%%ﬂns LUy
s g c B0 BRAND?D%?%AUEHS
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MANUFACTURING METHODOLOGY - Evolution

EVOLUTION OF SAND MANUFACTURING
TECHNOLOGIES

Market Buzz
For e7

Technology
2018

Introduction of
L&T KEMCO

. Advance
Superior

. Air Classifier Sand Plant eZ
River Sand 2014 20 ‘

Scarcity

2010

Z < -
7 >
150 TPH
100 TPH AW
75TPH JAW CONE S
JAW CONE VS -
% JAW JAW , Screen (-)3mm
JAW IMPACTO Dry Classification and make
- R & plaster sand
et Wet Classification -
— ASIA'S GREATEST INDIN'S GREATEST

BRANDS & LEADERS BRANDS & LEADERS
201920 2016-19



MANUFACTURING METHODOLOGY - Plan

A8, A8
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MANUFACTURING METHODOLOGY - Flow Sheet

[]
* Flow Sheet of Sand Plant ol oo
. Material: Basalt (mm] [%]
Maximum feed amount: 135 mtph 0.075 1.0
Actual feed amount. 135 mtph 025 20
Work Index: 22 1 40
135 mtph _ Amount of moisture: 1% (by weight) 2 50
r‘ t GF410100i Bulk density: 1.8 ton/m3 4 58
me 50 Separation size: 90 mm Less than 5 % Clay 8 74
‘..‘.,P“R;"..‘?:'f..?f‘?""“".“ ) Screen deck separation: 20 mm 12 86
2q Slave [mm): Cumuistive Paccing (%) ey Frocess Smustin 16 9.4
M Iongect dimmncion: 1000 m el bo 102
i e Frasaa
S D6, DATE: I2111/2011 D4:90 PM §x 25 120
E00men 84% =
g ing FILE: FOASS CI2S+0P2008- 0GR ES00 151110 R CJ409 \! 32 140
stemen: 347 Fr S EE AL s m CSS: 80 mm Surge Bin, 1 feeder 344 mtph o 170
75K
i NOTE! The capssbes we mautenum cnsctes 1 3 cortiious a PF1020 g gg
comesponds o e theoretcal unve used n i cation, 92 mtph 346 mip 0 320
and opesating Intersity of the piant. 0 h 125 430
“without our separake wiitien approval ibased on 3 cesaled sy Motor Frequency: 50 Hz [300 77.0
o the caze. 121 mtph g Motor Power: 370 kW 1500 95.0
' Tip Speed: 55 m/s 600 1000
127 mtph 346 mtph
'::m Stockpile Cs144 224 mtph
1T g ISquare holes 3 decks A7 mtoh
Surge Bin, 1 feeder mtph: 122 Sep 20110/5 mm fo-100 S
7 Y 127 mtp PF1020 F100: 5.0 .78 mtp
0 mtph Dis.1 122 mtph
TH1-42-2v [mm] [%]
R _ommen, 0.063 7.7 100 mtph:
0.075 8.1 78 mtph
013 101
CH430 EC 015 108
Throw: 29 mm 025 141
CSS: 21 mm 03 156
132kW s 216 178 mtph
127 mtph 06 245 n
1 359 £ ¢
118 390 TR d
2 53.1 mtph 0 mtph
Cumizess bas 500 Stockpile Stockpile
Bty la 85.7 50-10.0mm 10.0-20.0 mm
5 1000
Vibrating 2arsan \
121 miph s
. SANDVK  PlantDesigner Preliminary
- ! Flow Sheet Calculations
" 2013-02-28 “*™ Frameworks
Oraw by Project
-N?tdn:mm“d:mmlnamu¢1mnmmmm M 135tph
ge o he ‘astusl racufic Approved by, 0-5mm
Copyright Motso Mimerads. All rights roservod. ?:‘-M.. vary from mmmm . i Manf Sand L) 12 M 20 The above capacity are based on assumed feed. Any
[T dation If change in the assumed characteristics may lead to change in Project no: Flowshest no:
the output from plant.
50 Whw tmlentid feck 1o VS In erushed by cosomser's Remarks Lic. No. 2011-8Q7I-YY2R-XAC8 Last Calc. 2013-02-28 12:15
SERNOSITION WEI liogst b 60N brokan, FlowSheet simuiation calculated with: Please note that PlantDesigner(R) gives indicative values, based on typical operating conditions. Since
- Metric units, Square Laboratory sieves operating conditions can vary very widely, no warranty of these recommendations either expressed or
- Normal Screen Calculation Method implied is given by PlantDesigner(R), its owners or supplier

$i\
BV G
ASIA'S GREATEST INDIN'S GREATEST
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MANUFACTURING METHODOLOGY - Primary

 Removal of clay: * Primary and Secondary crushers
» Overburden, Weathered Rock fines and clay should be » Generally Jaw Crushers and Cones do
removed the reduction work in primary and
» These are removed by scalping before the primary secondary stages.
crusher. » Jaw Crusher s are sized based on the
» The scalped particles (generally Minus 20mm) report largest feed material size and the
to a stockpile, and can be used in landfill/ sub layers or capacity of the crushing plant.
road etc. » A surge bin/ tunnel is recommended
between the primary and secondary I

stages e=s

Nt
m?'/ Sobd Derssty: 2.9 U cun
/ Crubebiity: 26%
N/ Mowtire < 2
Clean Blasted Foed

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

TK11-42-2V
e
1 1

» In low abrasive softer material, Impactors

o can be used as primary crusher to
B oo achieve highest reduction.
‘—T 2= -
S /
o § o
/;’”'Z -\ __‘E; GP300
,' = Ci&?
1w0m»~
SSswe -
.;...'_- .0 . okon
P A1V, &%

ASIA'S BREATEST INDINS GREATEST

BRANDS & LEADERS BRANDS & LEADERS
s c 2019:20 2016-19




Manufacturing Sand — Good Practice
Rock Characteristics

e 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
". ~ - ) 'J..": ‘ " 3 . .
g Non Clayey Fines
Q
g \/
o
(=]
Z \
£
E |
g / Kaolinite
g ~— Montmorillonite
-~ 1 1 1 1 1 1
& ] 12 16 20 24 28
,‘3:;.... Percentage Minus 75 Micron Material
= Source, A, Maldonado, S. Orsetti and C, Toureng, e i



MANUFACTURING METHODOLOGY - Primary

 Removal of clay: * Primary and Secondary crushers
» Overburden, Weathered Rock fines and clay should be » Generally Jaw Crushers and Cones do
removed the reduction work in primary and
» These are removed by scalping before the primary secondary stages.
crusher. » Jaw Crusher s are sized based on the
» The scalped particles (generally Minus 20mm) report largest feed material size and the
to a stockpile, and can be used in landfill/ sub layers or capacity of the crushing plant.
road etc. » A surge bin/ tunnel is recommended
between the primary and secondary I

A fras o M ial (e ecteraficm AswisTred:
e e
\9“"\ "s - "D Sl Dessity: 2.9 U casn
. ”‘/,./‘ Cremdhaittality - 8%,

stages e=s

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

- c10e » In low abrasive softer material, Impactors
L T e —— e i can be used as primary crusher to
Iﬁ achieve highest reduction.
=3 J ‘;‘._m
:D:Q‘SJ
= J ~ /\4
/‘;“"l SN =2 GP300
= O=xi=
sSeme =
.;..._-...
e BIVR AIVE,
— AP ulmlé s
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MANUFACTURING METHODOLOGY - Classification

Technologies employed in India till date

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

[ Aggregate Crushing } [ Aggregate Stones J

Crusher Dust or
Crusher Sand

Wet Classification [ Dry Classification ]

Removal of ultra-fines by

Removal of uItra-.fmes by Air Classification or Mechanical Screening o) ik
Water Washing i tions J olVist ks




MANUFACTURING METHODOLOGY - Advanced Technology

+5 to 20mm (40TPH)
J Loading by Truck

Hopper

Tr. Conveyor

Iy

High Performance Mill

Tr by BE

Y

High Performance Screen m/c

<2.36
< Sizes \4:<1200

v <600

Specially Design Classifier » 75um @ 3TPH

Reject with Dust Condition
Radial Conveyor

* 2.36mm @36TPH
Radial Conveyor Storage Area [——

1200 mesh *@25TPH

*
600 mesh *@15TPH *Approx. Estimation

Sieve mesh size (mm)

]

1

1

i

H — -8—- Envelope for non

! 50 bleeding.

i —e— Vsl

) /N

1| — V7

1 HE

84 /i \

1| @ R

A= R T . ¥

1| o p I

] = e \\

8 A1 T 1/ \

1 (0] /' ..0'.. / \\

H o 4 [ .:g

HoS 5 4 // HE N

I > 1 . E___._ —_—d \

(EHEAEEE =N

& Nf-' o \

: 51 ~y ]
0.15or less -

i 0 1 | T T

1

i 015LLF 03~015 06~03 12~06 25~4.2 5~25

!

1

1

1

L
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2019-20
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MANUFACTURING METHODOLOGY - Advanced Technology

e 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

A1VE al's
ASIA'S GREATEST

INDIN'S GREATEST
BRANDS & LEADERS BRANDS & LEADERS
2019-20 Z_UIE.YQ



MANUFACTURING METHODOLOGY - Japan Story

Extraction of sea sand causes the serious harm p_4 I i P-6
to the marine environment=> 1990s Current and future availability of sand in Japan
I i Segment by segment
A s :l.:é /{/
(FA1088)

FRARNERK

By 2010 River sand completely replaced by Kemco Sands Otions Current situation Future availability
Sand River sand Getting short X
—— River sand  —s— producedby Pit sand Sea sand TR TR Sea sand Getting short %
sea
20m of depth of sand
300 was extracted Pit sand Decreasing ALimited volume
2) 1964 Slag Very limited area and volume AlLimited volume
Tokyo Olympic Games, 51990
250 Sea sand extraction causing China banned sand export in
311970 environmental problems Import from China May, 2006 (Natural sand supply in X
2 Start to use de—dusted P :
200 - River sand extraction prohibiter. VSI sand (using air classifier) China is also getting short)
C .
(o] 1)1960s 5)1980 5) 2000 Sea water gets turbid through sand extraction A dredger extracting sea sand.. Crushed sand Increasing @
et First economic boorm Introduction of VSI sand Sea sand extraction prohibite
< 150 after war. (=2 5mm) as a blend sand Introduction of premium sand
O manufactured by V7 system.
A Where sand comes from in Japan - 2007 P-8 p7
100 The increasing percentage of manufactured
; O River sand B Pit sand sand in total sand consumption
& B Sea sand [ Crushed sand (non limestone) 14 40
50 1 / ', [7) Grushed sand limestone M The others N Py . 15 -
411870 g 12 LN L £
‘ ) > e | =1
./‘ Other natural sand supply increase : fillor as san f— The others R'Vj"ssa“d <~ 10 o T - 30 E
| | ‘$ il il R ‘ . 2 c o
0 - H Iimestt.one 4 3% ) %‘; 08 A ol e 728 E
1950 1960 1970 1980 1990 2000 ™. 2010 L M 2E 120 %
(L] 06 =
H 6) w Crushed sand 34% 82 415 ;
inA.D. FirstV7 83 s
34% x 15% =5% b 5= 04 w0 @
oo . . e -——
o S .
2 02 s
7 = a
. 00 - : : 0
Crushed sand \ . 1990 1995 2000 2005 2010
(non limestone) ; Lp'ggf""d ~+ Total fine ageregate consumption (ton)
B * Total crushed fine aggregate consumption (ton)
Sea sand = V7 sand consumption (ton)
129% -= Share of crushed sand (%)

&
R aa
ASIA'S GREATEST INDIA'S GREATEST
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MANUFACTURING METHODOLOGY - Advanced Technology

ADAVANCED SAND MANUFACTURING SOLUTIONS

(150

Feed Dust Collaeter
unatie
|Omm A 2
N2 if -
o s
§ Wl
.

Issues:

- L&T- Kemco
in Dry Process

* Low Productivity of

= s0m | s system due to re-
In Wet- Advantage of “Screening by Air" circulation of +3-5mm
1) Dispersion by air:
Process... o vsin Canveationa seren |/ . . * Flaky Shape
, i J " L&T- Kemco Air Screening ) 'y p )
- Sandvik + - * Difficultyin handling
_ Technology (e-Sepa) - )
CDE in wet - material in excess of
. , ) * Improved Screen Efficiency due )
process e S o . 2% moisture
Large particles fall short and fine particles fall long. to forces ailr CIrculatlon
2) “Wash offoct” by air: . .
Residual dust on lhepmlrl;wrl‘net\mmu\\'d via air washing, . PLC Control s to ad Ju st suction
= onerete
o i : R i volume and blower speeds
;_:: Sieve Mesh
— AR AVR
—_— AT tutRs

BRANDS & LEADERS BRANDS & LEADERS
201920 2016-19




MANUFACTURING METHODOLOGY - Comparison

Comparison Of Sands -Different Technologies

VSI ->
Cone VSI VS| -> Air VSI-> Screen
Sand Sand Sand Washed Classifie @3mm-> e7 Sand Plant | Natural River
Quality | (Crusher (Crusher Sand d Sand Classifier/ Sand
Dust) Dust) Washed
Over.all @ % % @ & & & & éJ
Sril Precise Control *May Vary

Cleanliness ‘@ B3 eV & & S &

{ iEeTTEs Dusty Dusty Precise Control *Chances of Clay
Fineness @ ‘% @ @ % @ @ % % % é %
Modulus Very Coarse Less Coarse Very Coarse Precise Control *May Vary

Shape % % % % @ % %’ % %’ %
Very Flaky Less Flaky Less Flaky Less Flaky Less Flaky Equi-Dimensional Spherical
Surface
Finish/ @ % %‘ % é é %
Interlock Very rough Smooth
Vs
5y Vsi Vsl

é / vsi % J

N y I \‘
FIOW : =~ 5Smm "" 3mm

* Technology and Options

Sr.
No.
1. -2.36
75- 25- More More OK oK (0]'¢ More
100 Nil
2. - 600 micron
3>~ 4165 Less Less OK 0K OK
59 Less
3. - 150 micron
0-10 90- oK More More oK OK OK
100
4. Shape
BAD Average Good Good Good Avg.
— —&— - Envelope for non »
50 bleeding.
—e— VSI
.45
= — e V7
§ % S —— . — e —
‘@ 30
g = = -
S A
g2 (3 = =
= 15 S b
=100 B 125N s O £ 2 L e it
g — =T 1 T
< Tammern—e f \
5 ; : 2

03~015 O.G'U 12~06

Sieve mesh size (mm)

O15LLT

25~42

ASIA'S BREATEST

BRANDS & LEADERS
201920

W
INDIA'S GREATEST
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MANUFACTURING METHODOLOGY

M/s. Shri Krishan Grit Co. Kotputli
Customer Profile: Established building contractor from Delhi. Brge
Experienced in Crushing & Sand Manufacturing :

Integrated to Metso make 3 Stage Plant (Jaw+ Cone+ VSI)
Product : Concrete Sand IS 383 Zone -Il, 2.7FM
Feed Rate toe7 :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 75-30uU
micron.
* This materials are good to be more in sand. Separately also salable for dry
mix mortar.

130
ASIA'S GREATEST
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MANUFACTURING METHODOLOGY - Final Quality

TYPICAL GRADATION — Engineered Sand Plant * Engineered Sand address all aspects of Sand Quality

100 -’/ ==
- P
P -
90 7= -
/s / Jad
80 ) ”

4 7
/’ 4
Pl /I’ = = == 70ne Il Lower limit
50 ; e
’ /I = = = 70ne |l upper limit
40 s »
, /t o7 sand
’
4
30 L4

10 ”
/ -
'-
0 = . T T
0.15 0.3 0.6 1.18 2.36 4.75 10

Weight % Passing
0.15mm 03mm 0.6mm 1.18mm 2.36mm 4.75mm 10mm

Zone Il L.L. 0 8 35 55 75 20 100
Zone Il U.L. 10 30 59 90 100 100 100
e/ Sand 5 17 39 64 94 100 100
q [Biett, 0.3-0.15
The plant settings can be controlled through automated system to get ) i

desired gradation (desired FM) ... including Plaster Sand

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

°= &b
ASIA'S GREATEST

INDINS GREATEST
BRANDS & LEADERS BRANDS & LEADERS
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Table 9 — Fine Aggregates — Zone 2

IS 383: 2016 — Zone 2

(Demystified)

Sieve Size Cumulative Passing % Mean % Particle Size Fraction %
10 mm 100% 100% 10 ~ 4.75 mm 50,
4.75 mm 90-100% 95%
475~ 2.36 mm 7%
2.36 mm (@100% 88%
— 2.36 ~1.18 mm 16%
1.18 mm 55-90% /72‘V§ _
1.18 ~ 0.6 mm /25%\
600 um 35-59% \47"/%
~— 600 ~ 300 pm \ 28% }
300 um 8-30% 19% N—
300 ~ 150 pm 14%
150 um 0-10% 5%
150 ~ 75 um 3%
o pum 0-3% 75 pm ~ Pan 2%
SN * Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand
e &3, 4

permissible limit on 150 micron is increased to 20 %.

ASIA'S GREATEST

BRANDS & LEADERS
21320
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IS 383: 2016 — Grading Zone

Percentage Passing Percentage Passing
Grading Zone Grading Zone

Sieve Size |Zone1 |Zone2 Zone3 | Zone 4 ||Sieve Size | Zone1 |Zone2 |Zone 3 Zone 4

10 mm 100% 100% 100% 100% 10 mm Nil oversize Nil oversize Nil oversize Nil oversize
4.75 mm 90-100% | 90-100% | 90-100% | 95-100% 475 mm o Olfgc?v?aize 0-10% oversize | 0-10% oversize | 0-5% oversize
2 _, 5 100% . - y .
2.36 mm 60-95% | 75-100% | 85-100% | 95-100% 2.36 mm | 78 £ 18% 550t rrerion 0-15% oversize | 0-5% oversize
1.18mm | 30-70% | 55-90% | 75-100% | 90-100% || 1.18 mm | 50 £20% | 72+ 18% | 1997 o010 owersice
600 ym | 15-34% | 35-59% | 60-79% | 80-100% || 600 um | 24:10% | 47 +12% | 70+9% | _ 261903 )
-20% oversize

300 um 5-20% 8-30% 12-40% | 15-50% 300 um 12 + 7% 19+11% | 26 £14% 32 +18%

0% 0% 0% 0%

150 pm 0_1 Oo/o 0_1 0‘% 0_1 00/0 0_1 5‘% 1 50 “m 0-10% undersize | 0-10% undersize | 0-10% undersize | 0-15% undersize
AT um 0-3% 0-3% 0-3% 0-3% 75 HIm upto 3% upto 3% upto 3% upto 3%
:2--'°' * Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible o) iR

3 &) 3 £

DINS GREATEST
BRANDS & LEADERS
019
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limit on 150 micron IS sieve is increased to 20 %.
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TEST REPORTS — ACC / Ambuja

M. Blue & Shape

Sieve Analysis of Crushed Sand

Sieve Analysis of Natural Sand
MBV Silt content Ecs 1]
.S. Sieve| Weight | Percent Cumulativ | Cumulativ| _Limits e i . LS. Si ioh Cumulativ|Cumulativ| Limits
. . . e Percent e Percent Area mg/g % sec % . dleve WEIg t Percent P t P t
size | Retained |Retained . . i Retained [Retained|< ' eon: € Fercen
Retained | Passing Zone |l Size etained [Retaine Retained | Passi
Standard 0.51.75 Low is Good | Low is Good U<45 etaine assing | Zone Il
40 mm 0.00 0.00 0% 100% 100 40 mm 0.00 0.00 0% 100% 100
20mm 0.00 0.00 0% 100% 100 Mumbai — baba CRF 3.23 16.50 23.48 40.95 20 mm 0.00 0.00 0% 100% 100
10 mm 0.00 0% 0% 100% 100 _ 10mm | 3900 | 4% 4% 6% 100
4.75 mm 63.00 6% 6% 94% 90 - 100 Mumbai Turbhe CRF 5.17 10.50 25.76 40.98 4.75 mm 99.00 10% 14% 86% 90- 100
2.36 147.00 15% 29% 72% 75-100
2.36mm | 221.00 22% 28% 72% 75-100 Bombay Pada 1 CRF 3.03 14.10 25.39 42.52 i i > .
1.18 313.00 31% 60% 40% 55-90
118mm | 256.00 | 26% | 54% 46% | 55-90 = mm o oo e T is s
600 mi 130.00 13% 67% 33% 35.59 Bombay Pada 2 CRF 3.12 20.10 24.62 39.89 mic : d d d -
mic . 0 0 B - 300mic | 117.00 | 12% 97% 3% 8--30
300 mic | 113.00 12% 79% 21% 8--30 Mumbai —Borivali CRF 437 15.50 22.99 41.70 150 mic | 19.00 2% 99% 1% 0-10
150 mic 68.00 7% 86% 14% 0-10 Pan 13.00 1% 100% 0% 0
Pan 143.00 | 14% | 100% 0% 0 Japan V7 Japan 1.51 10.70 14.75 44.03 Total Wt | 1000.00 | 100% | 100% 0%
Total Wt | 1000.00 100% 100% 0%
Specific
Specific Combined Grading Graph for V7/Natural Sand /Crushed Sand Vs 1S 383 limits Gravity 2.65
. 100 DLBD 1.69
Gravity 2.76 o — —-
DLBD 1.663 . 5383 // Modulus |  3.87
Finess ’ Zone |
Modulus 3.2 :E v7sand —£/
Zone I r / A
8 40 / \atural Sand
B /
30 /
20 /
10 v
..o.'..‘o ... 0
;0.‘0.'._’:.'-. 0.15mm 0.3mm 0.6mm 1.18mm 2.36mm 4.75mm 10mm 20mm
0 e -
——— V7 Sand 5 17 39 64 94 100 100 100 A 3
T —— ——Natural Sand 1 3 15 40 72 86 96 100 IV BREATEST oINS BREATEST
s g c Crushedsand| 14 21 33 46 7 94 100 100 s BRANE & LEADERS
—I5 383 5 19 47 75 88 95 100 100 " in —



TEST REPORTS — Sai Rydam RMC

e Laboratory Trial results at Sai Rydam RMC
» Compressive Strength / Cement-Flyash Consumption
» Natural Sand vs VSI Sand vs Crushed Sand / e7 - Engineered Sand

m SOURCE m CEMENTATIOUS COMPRESSIVE STRENGTH(MPA
Material Cement Flyash 7days 28days
[ 1 VSI Sand CG-3 300 100 20.68 32.43
2 VS| Sand CG-4 338 112 30.35 42.32
[ 3 VS| 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
e Vaitarna River Sand EG-5 375 125 38.44 54.88
S35 1 Local Crushed Rock fines BG-3 300 100 18.57 32.98
20 ®@.°2° . o
=— Local Crushed Rock fines BG-4 338 112 32.89 43.59 o) i

Local Crushed Rock fines BG-5 375 125 32.90 46.95 Bﬂaﬁ'a%f&g“i‘%}ﬁﬂg BR‘;?}B‘%E:%‘A?ERS




Laboratory Trial results

Workability (mm)

Compressive Strength N/mm?2

Code Bu(lkgl;:;)ity SG;::’T: Z:;::f Temp:ratur 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 | 30 Good
05.03.12/CS/01 0 0 0 21.87 26.04 32.13 1.66 2.76 | 29 Satisfactory
05.03.12/V7/01 130 7 40 28.87 33.90 37.53 1.60 2.73 I 29 Very Good
06.03.12/NS/02 £ A ¢ 21.75 27.00 39.60 1.69 2.90 | 30 Good
06.03.12/CS/02 L ¢ L 20.79 25.23 36.23 1.65 2.78 | 30 Satisfactory
06.03.12/V7/02 Y 80 >0 27.06 33.42 40.60 1.60 2.83 I 29 Very Good
07.03.12/NS/03 110 30 10 23.70 29.33 42.96 1.68 2.97 ! 29 Good
07.03.12/CS/03 0 0 0 21.23 27.43 36.47 1.63 2.70 | 29 Satisfactory
07.03.12/v7/03 130 70 40 29.35 33.42 46.24 1.60 2.78 I 29 Very Good
09.03.12/NS/04 80 30 0 20.47 26.64 37.00 1.68 3.10 | 29 Good
09.03.12/CS/04 0 0 0 19.44 23.45 33.23 1.65 2.68 | 28 Satisfactory
09.03.12/V7/04 130 70 50 27.97 34.88 44.52 1.60 2.73 I 29 Very Good




Compressive Strength Comparison
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3 Days 7 Days 28 Days

® Natural Sand 22.11 27.85 38.21
m(__VSI Sand 20.83 25.54 34.52
@Y} Engg.Sand 28.31 33.91 42.22




TEST REPORTS

SAND QUALITY ASPECTS AND ITS EFFECT ON CONCRETE
Sand |
Gradation

Uniformly Gra
Too coarse or Too.fine?

CPWD Conc.
Specifications

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

e from Clay / Silt?
Filler Content ?
page of Ultra-fines < 150

skac microns)




TEST REPORTS - Mumbai

e Quality Sand of Mumbai Plant with * Quality Sand of Mumbai Plant with improved Water
improved Water absorption: 2.78 absorption: 2.78

STRUCTWEL DESIGNERS & CONSULTANTS PVI. LTD.

RECOGNIZED R&D UNIT BY GOVERNMENT OF INDIA
1010

*Structwel’ Pict 15, Sector 24,
e fad cereas 420705 o Sl oM
Turbhe, Nad

= O O
CHETAN R. RAIKAR ACCREDITED LABORATORY BASED ON ISOIEC 17028 VPATNIITORS
Chairman & Managiog Dirscior R

TEST REPORT NO. & DATE R&D/LARSAN 2016- 17/ SANO2IPRI6/ 4428
21922017 A
1. Name & Address of Costomer M's MAUER CARE SERVICES

Ankanksh Chy, Nesr Numgpada Pollces Station, ‘
.‘

Tesst Order/Report No: BVIPL: FA : 25041¢/35636/ T80 REPORT Date: 23032017

Naka, Thns (We) 400 602
Date of Rieciept | 15.03.2017 Praces 561 o :

Sell
E Mail Dtd . 0022017

LT - STEC JV-MUMBA!

1, MIDC, Andhert-East, Murmbe-40

* Gradation - % Passing:

e

IEST REPORT ON PHYSICAL OF FINE 1L 1) Dercnprion !l.“"t\!ﬂ"'i‘
Source of Sample Sarspie sppiled by the customer ‘::). S ot recat ] 0
i T = = ' 2.5mm ~93%;
" V) Condition V0 - | - -
Customer's Raference LT-STEC-AAD-QAS-PO7-05-233 dated 11,03.2017 2 thod follawed. | {3y S - 23m6 -« 196 Part - 1 & Part [11 15 1342 11972 J8 2116018 . o,
Condition of Samele Satifactory e e 1S 18022017 -
L~ 17008361 6, Date of Teiting i i -

1 - S mm ~ o/ .

Source® 51000 Crushar ot Thane m - S0 1 . 18 67 A), =
Project* UGC 03 & UGC 07 of Mumbai Metro Project 1. Sanple IS

| P

Period of Test 2003.2017 40 22002017 ~ o/ .
L. SIEVE ANALYSIS: AS PER IS 2385 PART 1-1963 RA 2011: —— - O'6mm 42A)I O'3mm
g | [t st LTS AS PERE 200 2018 | L.SIEVE ANALYSIS; AS PER IS 2386 PART 1.1963 RA 2081: B | A ~710,
3 CRF-Fond | CAF- Produce | 2OME! 0NEW | zOwEW zOMEV — —— - S— & tive % | X 2116 for 21A)-
T o000 | o | 00 @ Sleve | %Passing LIMITS AS PER 15 303 - TN s , IMmety metts ’
90108 Size Sample 1 Sumple 2
No- | mm | CHR-feed | CRF-Produce | 2OME! SONEN oy 20NN 0.15mm -7.5%
1 10 100 00 10000 100 100 100 100 2 ~
—— <L - .
t | ans | w3 10000 20100 9010 0100 | 95100 = FM ™~ 2.7
e 3 [ 23 | sot0 9840 095 75100 | 800 | 051w = . Silt ~0.97%
Modvks 4 118 18 80 6080 __3)‘70 55_?0_ 5100 | 50-100 '
2 PYSKAL TEST: 52508 pART 33963 a4 2083 5 | omo | 100 3650 15-34 559 6073 | 80100 i ~
“ | S [ I s [ o | nm | 20w 5 S e B | Water Absorption ~2.78
no, | Sample 1 Sample 2 —_—— — i g —— .l
| " CRE- Prod: 7 3 -
T e 015 | 90 5.10 o0 | 00 | ew | o5 |
2| hastecial finer than 75 1 (%) B 50 Fin NOTE- For crushed stone sands, the permisstia limi on
+ 25 fumished by tha customar Moduks | 408 27 0.150 mm Sheves is incroaed 10 20 % NS does rot affect the §
e et il oA S N L o e e o
2 Any correction imwafidates this report. =T 3
For Bureau V-r:ﬂ(mma) e L ’ 2. PHUYSICAL TEST: IS 2325 PART 3 .4963 RA 2011 < fimits for SilL.Ca
Construction Servics o - — 7 ot caly tothel
m't!srquNAx'l?}l;s" /P,A : m RESWATS 55 ?h“:‘irzﬂmrf.{?:id aihe
C e ‘:% S No. Test conducted Sample 1 Sample 2 3 = 2‘3 tet "?m" ‘ﬁ-’n b‘ :
Authgsigéd Signatory Y CRF- Feed CRF. Produce | - % T is nct mser the sTPe
{ 1| Water Absorption %] 296 256 § 4 7/abUphyTRSANC2SII1E
India) Pvt; Lod. - Gonstracsion Services Laburatary 2 PAateriad lines than 7% 4 (%) 9.80 6N N ?
.. aa 2 ‘e Y .  __ :
-} & a
—— )
- ASIA'S GREATEST

INDIX'S GRER
BRANDS & LEADERS BRANDS & LEADERS
2019-20 2018-19



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 No Cracking observed up to 40mm thickness by
Wedge tester 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

S GRS N

Photo after 4 days of application thickness -10mm

AR EN W] 2 g

A81KS REATEST
BRANDS & LEADERS
2019-20

il N
BRANDS & LEADERS
2018-19




Dry Mix Mortar

Cement ~B Mortar Market
Market — -Consume 15%

e 400 of total

Cement

MTPA Consumption.

e Ratio 1:5
(Cement : Rest
ingredients)

Total Mortar
Market-

300 MTPA

e Growth 10%-12%

INDIX'S REATEST
BRMI[]S”‘QQ HEAIJERS



.

Category & Potential

Dry Mix
.. Mortar
|

Plaster Mortar

.

.

screed

*Growth Drivers
*Spray Machines
*Faster Construction

Volume Vise Plot

Cement
30%

jcal

Cost Wise Plot

Cement
20%

A1VE al's
ASIA'S GREATEST INDIA'S GREATEST

BRANDS & LEADERS BRANDS & LEADERS
201920 2016-19



Flow Chart of Production Process

Separator &

Fine Screening
stone ( 0- 20 mm. ) { i _ / (

‘ “Eﬁ — v 4 BukTruck
vy

SAND SILPS Bindet Silo ""Additive Bin

! [ Iweighing#3

E?:nz:u;gAir |:> Dryer 60 ton/hr. eighing# 1 eighing#2

| | | |
%ﬁcreemng | Iy 7 l l ;

2 =Y
{%f \,\ % . |Ploughshare Mixer 3 cu.m.
Finished P Si

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

n.ua 8-'.

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

Air type Packer 90 ton/hr.
’—* @ AT P




IS 383: 2016 — Grading Zone

Percentage Passing Percentage Passing
Grading Zone Grading Zone

Sieve Size |Zone1 |Zone2 Zone3 | Zone 4 ||Sieve Size | Zone1 |Zone2 |Zone 3 Zone 4

10 mm 100% 100% 100% 100% 10 mm Nil oversize Nil oversize Nil oversize Nil oversize
4.75 mm 90-100% | 90-100% | 90-100% | 95-100% 475 mm o Olfgc?v?aize 0-10% oversize | 0-10% oversize | 0-5% oversize
2 _, 5 100% . - y .
2.36 mm 60-95% | 75-100% | 85-100% | 95-100% 2.36 mm | 78 £ 18% 550t rrerion 0-15% oversize | 0-5% oversize
1.18mm | 30-70% | 55-90% | 75-100% | 90-100% || 1.18 mm | 50 £20% | 72+ 18% | 1997 o010 owersice
600 ym | 15-34% | 35-59% | 60-79% | 80-100% || 600 um | 24:10% | 47 +12% | 70+9% | _ 261903 )
-20% oversize

300 um 5-20% 8-30% 12-40% | 15-50% 300 um 12 + 7% 19+11% | 26 £14% 32 +18%

0% 0% 0% 0%

150 pm 0_1 Oo/o 0_1 0‘% 0_1 00/0 0_1 5‘% 1 50 “m 0-10% undersize | 0-10% undersize | 0-10% undersize | 0-15% undersize
AT um 0-3% 0-3% 0-3% 0-3% 75 HIm upto 3% upto 3% upto 3% upto 3%
:2--'°' * Above Gradation is for “ River Sand “ . For Crushed stone Sand / Engineered Sand permissible o) iR

3 &) 3 £

DINS GREATEST
BRANDS & LEADERS
019

ASIA'S GREATEST

limit on 150 micron IS sieve is increased to 20 %.

BRANDS & LEADERS
21320




Plant photos.
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Plant Photos
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(Crushed Stone Sand)

25 1g‘ k 4 (Crushed Stone Sand)

fo) i
ASIA'S BREATEST INDIN'S GREATEST
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Applications.

Finished plasterwith ready made
Mortarshowing uniform finish after
application of color

S Ambda Caomants LS 2010

o
SIS BREATEST
BRANDS & LEADERS
2019-20







Q & Atime

d Mr. Sanjay Nikam
J Aggregates Manufacturer Association
+91 9820239466

™ suru0913@gmail.com
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