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Cube Techos Growth Story

2007 . 6 @ Traffic and Travel Demand Estimation
|
|

2011 _ 25 @ Pre Bid Engineering, Detailed Design, International Assignments CU B ET - CH

Cube Highways Technologies Pvt. Ltd.

2012 N 28 @ Lenders Independent Engineer, Traffic Audit, Incorporation of BHARI
n
I
2 2013 N 32 @ Technical Due Diligence, R&D on Automatic Traffic Counter cum Classifier (ATCC)
)
3
@ 2014 _ 34 @ Launch of ATCC (OHR I)
)
§ 2015 _ 36 Team Size Project Management Consultancy (PMC), Launch of ATCC (OHR II)
IS in 2025
€ 2016 _ 43 ~200 Road Safety Audit, R&D for Toll Management System (TMS)
5
O 2017 _ ” @ Installation and Commissioning of TMS
2018 101 @ LIE for O&M Projects, Asset ManagementTools (RoadAid, BuildAid)
Structures Audit, PMC for Construction
2019 123
AlVision Tools, Advanced Traffic Management Systems (ATMS
2021 152

2 | Strictly Confidential Presenter: Abhishek Gadekar



Cube

Techos

Success

Jaipur to Mahua
Rajasthan

(Cube Highways
Portfolio)

Delhid Amritsar
Katra

(PMC for Cube
Highways)

ST o s

—_—

Total ~406
lane km

Udupi to

Mangalore

(PMC for Vertis
Infrastructure

Trust)

—

CUBET = CH
-

Cube Highways Technologies PV Ltd.
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Outline CUBETTCH

About SMA

FEE

Study of Existing Pavement and Preparation of Maintenance Strategy

X

i Material Research & Mix Design of SMA

iy

Plant and Machinery Modification

Quality Control & Quality Assurance

;0

Challenges and Remedials

B

SMA Mix with Varying Lime content

4

Summary

AR
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About SMA ?



SMA Codal Provision cusET@cH

A
A
A

To T T To To

Codal provision of SMA IRC:SP:79 was first publish2dd8 June
First RevisionI6fC:SP: 72023 published in DecembeR023
Following key changes were made in this revision
A Use of PMB is suggested instead of VG gratmsideringeavy trafficked roads |
India
A Discourage the use of ekgesated Lime and limited to 4%
A In place of Hydrated lime, cabagg®use fillerto meet the requirement of mix
Initial or breakdown rolling dVibratory
Intermediate rollidgsmooth wheel or Vibratory
Final of finished rolld§mooth wheel
94%Compaction required
Apart from general tgstsin down test is required to enfuresistance against
bleeding due taich bituminous mix.

CUBET =CH

Cube Highways Technologies Pyt Ltd.

6 | Strictly Confidential
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SMA _ Mix Ingredients L.,

Cube Highways Technologies Pvt. Ltd.

ab A

CUBET= CH

Cube Highways Technologies PVt Ltd.

s
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Why SMA Fails multiple times in India???



Premature failure of SMA cusET@cH

O
CUBET=CH CUBET=CH

Cube Highways Technologies Pvt. Ltd.

Cube Highways Technologies Pvt. Ltd

05-Sept-2023 5:13:08 p
26°55'52.32464"°N 76°26'52.26994"E £3.79
: 76° H

05-Sept-2023 5:13:01 pm
26°55'52.38376'N 76°26'52.20586E +3.79

05-Sept-2023 5:29:4
E 3 ']87 5

2 9
.6)8'5‘ :89531"N 76°32'4.32517" 7
65°% NE

Severe Bleeding Severe Rutting

‘ Inappropriate Material
‘ Inappropriate Mix Design

Material Characterization
Corrective Action

— ' Formulation of Mix
‘ Development of SOP

‘ Inappropriate Mix Handling

9| strictly Confidential Presenter: Abhishek Gadekar



Standard Operating Procedure (SOP)

—

CUBET = CH
-

Cube Highways Technologies PV Ltd.

Literature Revizw
Domestic and Internation Codal
Provisions

> >

Preparation of
Process & Trial
Implementation

.

Learnings and
Development of -
SOP /

10| strictly Confidential Presenter: Abhishek Gadekar



Learnings based SOP cusm@m

4 Q X A
f =-—
Pavement Study Material Plant and Challenges and Quality Control/
and Preparation = Research and Machinery Remedials Checklists
of Strategy Finalization Modification

............................

L
__VIATOP® frezem

Das Pellet.

Pellets for Fiber Modified Asphalt Mixtures

VIATOP® premium

is a pelletized blend of:

90 % by weight

ARBOCEL® 22 8/1 =
10 % by weight

Bitumen 50/70
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Cube Highways Technologies Pvt. Ltd.
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Distress on Existing Pavement / Post Milling Surface CUBET@CH

Cube Highways Technologies PV Ltd.

4 Cracks (FLST)
300,910 RHS

\ Apra 2024\18‘20 113 M ay 3,2024 10:33:49
13. 47406337N 74.7134034E %3.79m 15 35?;20487N 74:74214164E +3.79m
% Karnatdka S of
{ “1/N% @TPL - Cracks. (FL*SL) 3
' Km}300:840 t0'300.867:RHS . P = - Km 316.950 to 318 .000 LHS

A TO mill and fill with DBM at these locations to treat underlying distressed layer for betterment of pavement life

13| strictly Confidential Presenter: Abhishek Gadekar




Material Research _ Quality of Fiber

CUBET=CH
1 Size and shape test IRC: SP:79 4.2 mm 0.250 6.0 mm length
2 Drain down test with mix IRC: SP:79 0.015 % 0.03 %
3 Moisture content IRC: SP:79 3.5 % O 5.0 %
4 Oil absorption IRC: SP:79 4.8 times O 4 times i
[ —
~ VIATOP® premem
Das Pellet.
Pellets for Fiber Modified Asphalt Mixtures
e ST
ST ek " < P 10 % by weight >y
" Voo” I 0 B UL ac & el 2N 2 - . Bitumen 50/70

Fiber pellet's structuitbefore and aftgoellet open

14| strictly Confidential Presenter: Abhishek Gadekar



Material Research _ Quality of Lime and Dosing Y.

Sr. No. Characteristic Parameter Test Method Result Limit
0 :
1 Fineness test 1S:1514 94.5% Passing 85.6100/0. passing 75
micron sieve
2 Specific gravity 1S:1514 2.235 g'jt)s'oec'f'e‘j (usuallyd2.(
3 Phenolphthalein test for hydrated lime  1S:1514 Turns pink Must turn pink at pH 8.2
4 lodine method for purity verification 1S:1514 Sample shows no darkne Sample must not stain d;
b PSS

L.,

b e

15| Strictly Confidential Presenter: Abhishek Gadekar



Altitude:-46.6m

Mar 29,2024 17:36:04

Quality of Aggregate & Bitumen

LYLL PZOoZ ‘E Aen

Bitumen
Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail
1 Specific Gravity at°Z7 (Gy) 1.037 Min 0.99 g/cc Pass
2 Penetration at 2€, 0.1mm, 100g, 5 Sec 42 Mint 35 (0.1mm) Pass
3 Softening Point 53.45 Min- 50°C Pass
4 Absolute Viscosity 4307.53 32004800 Poise Pass
Aggregates
Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail
1 Aggregate Impact Value (AlV) 17.8 % 18% (max.) Pass
2 Los Angeles Abrasion Value (LAV 243 % 25 % (max.) Pass
3 Shape Index Test (IE+FI) 18.14 % 30 % (max.) Pass
Hot Bin Hot Bin Blending . Apparent Sp. Water
No Sieve Size | Proportion L, Crny Gravity Absorption
4 Specific Gravity & Water Absorption of Bin-1 1609 mm | P,= 73.00 G,= 2683 | Ga= 2.700 0.24
Aggregates Bin2 | 0904mm | P,= 50| Gy=  2.667 | Ga= 2.706 053
Bin-3 | 04Down | P;= 15.0] G;= 2.647 | Gg= 2.709 0.87
Coating Value (IS 6421 : 1971) >95% 95% (min.) Pass
Coating Value (IS 6421 : 2024) >95% 95% (min.) Pass
Lime
Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail
1 Specific Gravity at°Z7 (Gy) 1.037 Min 0.99 g/cc Pass

wLi/p--opmiilv

ASESLOL8 VL NOOZ¥o0Z €L

CUBET = CH

Cube Highways Technologies Pvt. Ltd.

16| Strictly Confidential

Presenter: Abhishek Gadekar



SMA Mix Production



HMP Production Unit Schematic Diagram

—

CUBET=CH
-

Cube Highways Technologies Pvt. Ltd.

ooo :
LLLE

2

-

14

1. Cold Bine Feeder. PreSeparatdd. Cold Feed ConveyobDryer Drunb. Primary Pollution Devigdxhaust StaZkHot Elevato8.Screening unfl.Hot Bins
10Weigh boxL1 Bitumen unit 12 Mixing unit (Pugmilld Mineral Filler (Lime) 14 Control unitt5Bitumen Storage tank16Fiber Hooper
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Modlflcatlon in Plant for SMA Production Y.

Mar 14,“2024*15 00 54
13. 20601817N 74.87689255E +3.79m
R ~Karnataka

R

UTPL - SMA Mix

drnataka
UTPL - rulér Elévator

Strictly Confidential Presenter: Abhishek Gadekar



Plant Batching & SMA Mix Production

Mar 28, 2024 13:19:51
13.20581343N 74.87666287E +7.18m
Karnataka

UTPL - SMA Mix

Mix Recipe

Mar: 28 202409:34:37
©13. 2064‘125N 74:8761554E. +104.10m

UTPL - SMA Mix
Mix Coating

Strictly Confidential

Aggr. Discharge Valve
Filler Discharge Valve
Bitumen Discharge Val
Mixer Gate

May 12, 2024 06:42:50

Unnamed Road Udupi Mysore
Division Karnataka

Mix Temeratur

Presenter: Abhishek Gadekar

QR | 1o |
—mm

Batch Report::

CUBET = CH

Cube Highways Technologies Pvt. Ltd.




SMA Mix Design



SMA _Process of Marshall Mix Design N

Cube Highways Technologies Pvt. Ltd.

@

I

oV

| Steps > *  SMA-1 Mix Design s

}\J Z

S S

» ©

- 2 3

\ O1-Feb-2024 3:18:04 B N e ™ % o
) * Selection of Binder is as per IRC SP:79 2023 revision. S a

Selection of aggregates, binder, filler and

fiber [ > * Sele(.:tion. of aggrega‘fes, ﬁ.ll.ef', fiber based on chemical composition as
\ L specified in MoRTH 5th revision.
- \ J
¥ )
Determination of proper aggregate N * Blending of different size of aggregate on trial-and-error basis to achieve
{ proportions o the desired gradation as per IRC SP:79 2023 revision
N/ *  Trial binder content was different binder percentage of mix.
Selection of Optimum Binder Content. »| * OBC is the average of binder content at 4% air voids and satisfying
G =13 Marshall volumetric properties
V.
‘ - 3 - i 3 _ 4 0
Evaluation of Compaction. > Compa,ctfon level required in SJ:VIA 1is 94/.6 of G,
* Compaction checked at field using core cutting method.

>

I
Karnhtaras
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Mix Gradation (Blending with 7% Lime) Bl

Cube Highways Technologies Pvt. Ltd.

¥

SMA Mix Gradation
100.00

90.00

80.00

70.00

60.00

@ Sooda sanna‘jogi mata

Oriental gra|
crushers (

a1
o
o
s)

% Finer than sieve size

40.00

0.01 0.10 1.00 10.00 100.00
Sieve Size

?!LZ%‘:,L% g . -Mar-2024 8:48346 — @ - Specified Mid Limit  --e--Specified Lower Limit --e --Specified Upper Limit —e— % of Passing
@ , A Unnamgl ]

2
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SMA _ Marshall Mix Design (7% lime)

Density
237
2365
2.36
2 355
235
< 2.345
S 234
2335 /
2733 /
2325
2.32
2315 /
2.31 /
2305 /
23
2.205
2.29
5.40

gm/

ity

Dens

5.80 6.00 6.20 6.40 6.60

% Bitumen Content

VCA

5.60

50.00

45.00

40.00

35.00

VCA

30.00

¢ —o—o o o

25.00

20.00

5.40

580 6.00 6.20 6.40 6.60

% Bitumen Content

5.60

CUBET=CH
Air voids VMA
7.00 18.40
6.50 B 18.20 Q\
6.00 ‘{ 18.00 \
5.50 \ 17 \
\o .80
g > S 1760
S 450 ~ > v /0
> 17.40
£ 400 == -_— : \ /
3.50 E o 17.20
3.00 : 17.00 \9 /o/
I
250 ; 16.80 ! . . . . !
2.00 . . y . . ! 540 560 580 6.00 6.20 6.40 6.60
540 560 580 6.00 6.20 6.40 6.60
% Bitumen Content % Bitumen Content
OBC Determination (IRC SP 79: 2023, 5
Oy Density Air Void VCA (%) by dry
Properties Bitumen |Fiber (%) Gmm VMA (%) VCA (% Drain Down (%) TSR
(g/cc) (%) rodded
Content (%)
oo Min. | <VCA :
o 0, - - - 0, 0
Limits 0.3% 35 17% | (dry) Max. 0.3% Min. 85%
Results 6.00 0.3% | 2.347| 2.446| 4.05 | 17.03| 31.74 45.27 0.20 92%
Note: At 6% bitumen, 4% air void was observed, and all other properties are satisfying the MORTH &sgfdireonéint)¢&aBC

24| Strictly Confidential




Mix Design (3% Baghouse Filler + 4% Lime ) .

Cube Highways Technologies Pvt. Ltd.

OBC Determination (IRC SP 79: 2023, 145
Properties Opgrgﬂgn?izcﬁ%”)‘e" Fiber(%) [Density (g/cc)] Gmm | AirVoid %) | VMA (%) | VCA (%) | VCA (%) by dry rodded Drain Down (%) TSR (%)
Limits - 0.3% - - 35 Min. 17% | <VCA (dry) - Max. 0.3% Min. 85%
Results 6.00 0.3% 2.344 2.444 4.09 17.14 32.70 45.27 0.20 90%

Note: At 6% bitumen, 4% air void was observed, and all other properties are satisfying the MORTH &éf4iremnéintéaBC

100.00 SMA Mix Gradation

90.00

80.00

70.00

60.00

50.00

40.00

% Finer than sieve size

30.00

Storage of Excessive Stone Dust -sand proc:

=

20.00

10.00

0.00
0.01 0.10 1.00 10.00 100.00

Sieve Size (mm)
— @ - Specified Mid Limit - -@ -- Specified Lower Limit - -e -- Specified Upper Limit—e— % of Passing
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v

Mix Design with Varying Lime Content CUBET@CH

2% 4% 6% 7% 8%
Bitumen Content (%) 6.0 6.0 6.0 6.0 6.0 6.0
Retained Indirect Tensile Strength Ratio (%) 86 87 90 90 9z 89
Density (Gmb) g/cc 2.349 2.346 2.345 2.337 2.347 2.333
Max. Specific Gravity Gmm) 2.450 2.449 2.445 2.447 2.446 2.444
Air void (Va) 4.12 4.21 4.09 4.5 4.05 4.54
Voids in mineral Aggregate (V.M.A%) 17.0 17.1 17.1 17.4 17.03 17.5

Mix Volumetric and Marshal Properties:
A Mixes with@% lime all met specifications.
A 7% lime mix showedhighest TSR value

26| strictly Confidential Presenter: Abhishek Gadekar
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Cost Saving by Varying Lime Content CUBET@CH

Cost of oneton SMA mix _
10,000.00 (0 % Lime)

(Rupees)
Percentage of Hydrated lime

. 0% 2% 4% 6% 8%
used in SMA (%) ° ° > ° °
Quantity of Hydrated Lime

. . 0 0.02 0.04 0.06 0.08
used in each ton of SMA Mix
Cost of hydrated lime used in
each ton of SMA Mix (Rupees) 0.00 112.00 224.00 336.00 448.00
Cost of SMA mix used in each
ton of Different lime content 10,000.00 10,112.00 10,224.00 10,336.00 10,448.00
(Rupees)

27| stictly Confidential Presenter: Abhishek Gadekar



Comparative Remarks v,

A Mix Volumetric and Marshal Properties:
o Mixes withdB% lime all met specifications.
0 7% lime mix showedhighest TSR value

A Lower Lime Content (82%):
o Comparable performance to higher lime mixes.
o Allowspartial replacement with rock filler Y costeffective option.

A Higher Lime Contentd Challenges:
0 Excessive Alkalinity:pH may rise too high, ove-stiffening the binder.
o May causky, harsh mixesY compaction issues.
0 Risk obver-stiffening & cracking under loads.
o Higher costper ton.

A Economic Impact:
o0 Every2% reduction in lime save: 112/ton.
o Quarry fillers with proper prope¥tiesistainable & eeffective alternative.
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Laboratory Quality Control & Quality Assurance of S



Gradation  SMA A

Cube Highways Technologies PV Ltd.

Mix Gradation _ SMA

100 2 100—9 100

90

80

70

60

50

% Finer than sieve size

40

30

20

10

0.01 0.10 1.00 10.00 100.00
IS Sieve Size (mm)
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SMA Gradation CUBETTCH

A Short of Fines/Filler in mix: During the initial stages of the
production, we experienced issues similar to those seen in earlier
SMA projects, where the fines content fell short of meeting the
specified filler requirements for the SMA mix.

SMA Gradation Result

=Y

Pass m Fail

V Corrective Action: Considering the severity of this issue, PM
team has proactively adjusted the aggregate gradation to el
meeting filler content requirements for SMA mix.
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Cube Highways Technologies PV Ltd.
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CH

Cube Highways Technologies PV Ltd.
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Overall Tests (Pass vs Falil) CUBETECH

Total no. of Tests Stone Matrix Asphalt

g
&

Pass mFail mTotal

Pass m Fall

Total no. of Tests Stone Matrix Asphalt

T
-

Pass mFail mTotal Pass m Fall
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Field Quality Control & Quality Assurance of SMA



15;),\.
as A

SMA _ Stone to Son€ontact_AggregateSkeleton iR L

Cube Highways Technologies Pvt. Ltd.

A NNDG compaction at each 20 m intervals
A Core compaction tests 5 no. of cores in each km
A Ston@ Stone Contact
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