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RIVER SAND MINING:
RISKS & SUSTAINABLE ALTERNATIVE

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

LARSEN & TOUBRO

SUSTAINABLE ALTERNATIVE TO
RIVER SAND: E7
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SAND QUALITY ASPECTS AND ITS EFFECT ON CONCRETE

“GLOBALLY,
KEMCO ‘e-7’ IS
THE ONLY
TECHNOLOGY
WHICH
ADDRESSES
ALL 3 QUALITY
ASPECTS IN
ONE
INTEGRATED
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Inconsistent River Sand Gradation

River Sand Too coarse in Mumbai, required screening and other processing
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Himalayan River Bed Material required
processing to extract Sand

Yamuna Sand too fine in Gradation
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@ PRESENT SCENARIO
LARSEN & TOUBRO

SAND MINING IN INDIA
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EVOLUTION OF SAND MANUFACTURING
TECHNOLOGIES

v Market Buzz
Introduction of

L&T KEMCO Technology
2018
Superior Advance

. ... . Sand Plant e7,
i Air Classifier _
River Sand 2014 20 .
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Place - Sand Plant Demand Driver & Geographical Spread

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

Non- Availability of river sand ( bans) i.e.

Artificial Sand Ol (Prices of River Sand >> Cost of Crusher
Dust + Cost of Processing Crusher Dust)

-Established

High potential
Upcoming
Green Zones have price difference of

> Rs. 300 - Rs. 1000 / ton
Between Crusher Dust and River Sand

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



@ e7 Sand P|ant LARSEN & TOUBRO

The World's Most Advarctd Dry Sand Masufactining Systems

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

Toubro £~
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ENGINEERING | MANUFACTURING | CONSTRUCTION | TECHNOLOGY | FINANCIAL SERVICES @ LARSEN & TOUBRO



Sand supply in Japan for last 60 years

By 2010 River sand completely replaced by Kemco Sands

Sand
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IMPROVED AIR CLASSIFIED SAND

Usi Air Classification with Forced Air Circulation

Issues:

Bag Filter

Blower }

~ * Coarse

" Product

% * Flaky Shape
"« Difficulty in

Suppliers: handling
el A . S material in
- L&T-Kemco ““if::!f:“" f”;?‘“f“?’“ L&T Kemco  Air
eed opening - X f40
ﬁ Classification (SAC) € C.ess ot 4%
.. _Technology - moisture
s * Forced Air Circulation
///{<’|i apart from suction
05 from bag filter .bo.o;-: .'_-..
| 1  PLC Controls to 3 DS
\Jﬁ.ﬁ 'ﬁL/ adjust suction =
: -

: volume and blower
speeds S gc



e-Sepa - AIR CLASSIFIED & SCREENED SAND
-3mm PLASTER SAND MANUFACTURING METHOD

Jison Jesues:

* Low

| e Productivity
o of system

Suppliers: e .‘ 11 ﬂ 7; due to re-
¥ ] aamm [ (130mm (9 ossm circulation
- L&T- Kemco of +3-5mm

in Dry Advantage of“Screeng by Alr” L&T- Kemco Air Screening o Flaky Shape
Process 1) Dispersion by air: TEChnO|Ogy (e'Sepa) -

:, : \-.st;m _j (Tun\'cntlanal_aim;_'{_% + Improved Screen ° D|ff icU |ty Ta
In Wet- | = — . Efficiency due to hand“ng
= SEEEEE forces air circulation N
Process... r i<—F B—22 . . material in
S d 'k + Large particles fall shnlml fine p;!l'li;l-:.\-}:lu'll;l;‘;l: ' PLC ContrOIS to adJUSt o
- 2anavi suction volume and excess of 2%

2) “Wash effect” by air:

C D E in Wet Residual dust on the particle surface is removed via nir washing, blOwe rs GEdS .
rocess ol P moisture
— ' Benefiting
p o .\\,‘.-‘:". et * Sieve Mesh
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LARSEN & TOUBRO

ADAVANCED SAND MANUFACTURING SOLUTIONS
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COMPARISON OF SANDS -DIFFERENT TECHNOLOGIES

Sand

Quality
Overall
Grading

Cleanliness
/ Ultra-fines

Fineness
Modulus

Shape

Surface
Finish/
Interlock

Flow

Cone VSI
Sand Sand
(Crusher | (Crusher
Dust) Dust)
N\ N\

T TP
Dusty Dusty

TS N\
Very Coarse Less Coarse
TS N\
Very Flaky Less Flaky
$ o
Very rough
Vsl
ory|

VSl ->
Air
Classifie
d Sand
N N
& &
T TS
Very Coarse
N N
Less Flaky Less Flaky
& o

-

W5l
Pry
W5l
F
. ™ = 5mm
L

= Smm

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

&

&

&

N\

Less Flaky

Natural River
Sand

e7 Sand Plant

DLy DLy
Precise Control *May Vary
DY o
Precise Control *Chances of Clay
DLy DLy
Precise Control *May Vary
DY DY
Equi-Dimensional Spherical




Case: Shri Krishan Grit Co. LARSEN & TOUBRO

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 -ll, 2.7FM
Feed Rate toe7 :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. Product

FM 2.98
% Passing
e 100
.-....f.‘...?o. 76.56
0@ S o 49.06
F S D
b — 4224
=
— 32.66

§ C 15.67 K Av.
g e7 ENGINEERED CONCRETE SAND ¢ §



Quality Sand of Mumbai Plant with improved Water absorption: 2.78

x
NARL Accredited Lotk
Tt Ordder/Meport Ma: SVIPL: FA 1 35041¢/1636/ 8000 REPORT Date: 23:03-2| Lsﬁe M{Sl‘- AS PER IS 2385 PART 1.1963 RA 2011:
Date of Recisg : $5.09.2047 Reriot Sieve % Passing LTS AS PER 15 303 -2016
e Mo | e samplen | Sumpie?
lW:‘f::ﬂ::::;:-:“:::;:}::‘::!mﬂ‘:::;T;Dﬁ Andheri-Last, Mumbe-400053 M mm m'_ "d C". m m . m“c ” m "l m 'v
TEST REPORT ON PHYSICAL PROPERTIES OF FINKAGGAEGATE
Source of Swrgle : Sainpiv reppilers by the customer, 1 10 100.00 10000 100 100 100 100
Number of Samphe Teared | 02{Two onky) >
Customers finference : LF-STECAADQASFOT.O5-133 dated 11 433017 j 4.7 74.30 10000 i)-l(O 9010 SO-100 05100
Canditlon of Samele ! Saturscanry e
uei | 17008361 3 1.36 00 Gain W 75100 a85-100 0510
Souree* | Stone Crusher at Thane :
Projuct* ! VGC 03 8 UGC 07 of Mumbsi Mutro Projuct 4 118 %80 6050 070 5590 15200 50100
Pecod of et ; 20.03.2017 80 32.03.301
1. SIEVE ANALYS(S: AS PER IS 2385 PART 13953 RA 2011 ) 0600 15.00 3650 15-31 - &0 75 80-_1@
Sieve % Pusting _ LIITS A3 PEA &5 383 3015 _ %
o pacll] Py by FornB T ONE I 20w ] 6 -9300 8.2 2000 5'29. §:30 un 1550
T | 1w 100.00 10000 100 100 100 7 0150 S 8.10 010 010 010 0-1%
R I T B e A R NOTL- For crushed stone sands, the permistly limit an
« | im | ms0 [T B0 5590 73100 9 Moduls 405 2n 0.150 mm Sieves is incroaed 10 20 % Ths does rot affect the 5
s | Dooo | 1900 3450 154 7= 8 . 1
T T o T T ] % alowance permirted in 1,63 apphying the other seve sires,
7 0150 a0 2.10 010 010 010
NOTE- For crushed stone sands, the permissitde Nimit o 3- 'ﬂmm 8 2386 PMT 3 '”‘, “ ”u
Foment 408 27 | 0.950 mm Sleves 1s bacromed to 20K, THE G0e not al [ i
Wohe % sfowance permitted in €163 aplying the other s -, RESIATS
wa. TR Samgle 1 sarm CRF- Feed CRF: Produce
CHF- Feed CRE.P : )
1| Water Absorption (%] 196 2 1 Witer Absorption |%) 296 | 2.5
2 Maveris Tingr than 75 u 0% 450 0. .
% s furnizhu by the costrmar 2 Materisl lines than 75 u (%) 980 | 5.
Note: 1. The results rvlate only 10 the liems tested. r X XVENTY TN WO x

2 Noport shall not be reproduced escept in ful, without the written aporuvel of thi ket
3 Anycorrection ewalidates this report.

For Buresu Veritas (Indla) P, L8,

Construction Services
SHABNAM KAZ
1? COWNN

ureans Verles (Tadis) Pyt Lul - Comstrsection Sorviies Labvratsry



Quality Sand of Mumbai Plant with improved Water absorption: 2.78

RECOGNIZED RZ0 UNIT BY GOVERNMENT OF INDIA

STRUCTWEL DESIGNERS & CONSULTANTS PVT.

AS12D2TRION0

*Structwal’ Pict 15, Sector 24,
O# Sion Parmwel Highway.
Turbhe, Nad Mumbal<00705.
CHETAN R. RAIKAR ACCREDITED LABORATORY BASED ON ISOREC 1
Chairman & Managieg Dirsctor
PAOTYOT Y
TEST REPORT NO. & DATE R&D/LABSAN 2016 17T/ SANG2IPNI6 4426

210207
1. Name & Addsets of Customee M MAUER CARE SERVICES
G4, Ankanksh Clrs, Near Nzupada Pollcs Statien,

Teen Hath Naka, Thane (W) 200 602
2. Project/ Site Sell

3. Customer’s Reference £ Mal D 002017

4. Sample
1 Derenption Fine Aggregate
1) Quantuty ALR N A
1) Pate of regegs ORIy 7 o
1) Condition Acceptable : 4
3. Teit method followed. if mny 1S 2386 « 1963 Pt - 1 & Past L 15012 120 1992 18 2116 1980 4
6, Date of Terting NSV TR T T s ]
- —
1, Sanple
2, Sourse n P s
3. Dry Dulk Demity (Loere) Ralit SR Ll N2 s
A, Specific gravity 4
3 Sicve Asalyse ———
RATIENT] (Wi

IS. SIEVE Retzned gt B o 3} 6 for

- Peryrusmble limils (ﬂ'géz
—= Pernizubie lunits for O3
2L Thistet report refary cniy !
X :.- This tal.cq«tiavnluhl.

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 SLU M P TESTI NG

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

CAll 31% 557
CAlll 32% 575

Fine Aggregates| 37% 665 Workability Comparision
Water| 0.42 187 140
c 100 \\
"'2 80 \ \
[}]
E 60 \ \
g 40 N~
7 20 \\
0
1 2 3
= Natural Sand 110 40 0
= Crushed Sand 0 0 0
—\/7 Sand 130 75 40




Laboratory Trial results at ACC

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

Workability (mm)

Compressive Strength

Code N/mm2 B"(:'(‘g';ren";)'ty Zpr:‘c":; Z::::f Tez':eera Cohesivity [Remarks
0 30 60 3 Days | 7 Days |28 Days
05.03.12/Ns/o1 | 110 | 40 0 | 2250 | 2841 | uT 1.69 3.03 | 30 Good
05.03.12/cs/o1| O 0 0 | 2187 | 26.04 | uT 1.66 2.76 | 29 [satisfactory
05.03.12/e7/01| 130 75 40 | 7887 | 33.90 | UT 1.60 2.73 I 29 |Very Good
06.03.12/Ns/02 | 80 20 O | 2175 | 27.00 | uT 1.69 2.90 | 30 Good
06.03.12/cs/02 | O 0 0 | 2079 | 25.23 | uT 1.65 2.78 | 30 |Satisfactory
06.03.12/e7/02| 130 80 50 | 2706 | 3342 | UT 1.60 2.83 I 29 |Very Good
07.03.12/Ns/o3 | 110 30 1001 2370 | 2933 | wuT 1.68 2.97 ' 23 Good
07.03.12/C5/03 | 0 0 0 | 2123 | 2743 | uT 1.63 2.70 | 29 [satisfactory
07.03.12/e7/03| 130 | 70 40 | 2935 | 33.42 | UT 1.60 2.78 I 29 |Very Good
09.03.12/NS/04 | 80 30 0 | 2047 | uUT uT 1.68 3.10 | 29 Good
09.03.12/CS/04 | 0 0 0 | 19.44 | uT uT 1.65 2.68 | 28 [satisfactory
09.03.12/e7/04| 130 | 70 50 | 27.97 | UT uT 1.60 2.73 I 29 |Very Good




Laboratory Trial results at Sai Rydam RMC

Compressive Strength / Cement-Flyash Consumption
Natural Sand vs Crusher Sand vs e7 Sand

m SOURCE m CEMENTATIOUS | COMPRESSIVE STRENGTH(MPA)
Material Cement Flyash 7days 28days
1 VS! Sand CG-3 300 100 20.68 32.43
2 VS| Sand CG-4 338 112 30.35 42.32
E 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
R 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
E 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
R Vaitarna River Sand EG-5 375 125 38.44 54.88
I Local Crushed Rock fines BG-3 300 100 18.57 32.98
P Local Crushed Rock fines BG-4 338 112 32.89 43.59
n Local Crushed Rock fines BG-5 375 125 32.90 46.95
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Engineered Sand

Thanks skac




