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Cube Techõs Growth Story

Traffic and Travel Demand Estimation2007

Pre- Bid Engineering, Detailed Design, International Assignments2011

Lenders  Independent Engineer, Traffic Audit, Incorporation of BHARI2012

Technical Due Diligence, R&D on Automatic Traffic Counter cum Classifier (ATCC)2013

Launch of ATCC (OHR I)2014

Project Management Consultancy (PMC),  Launch of ATCC (OHR II)2015

Road Safety Audit, R&D for Toll Management System (TMS)2016

Installation and Commissioning of  TMS2017

2018 LIE for O&M Projects,  Asset Management Tools (RoadAid, BuildAid)

Structures Audit, PMC for Construction2019

AI Vision Tools, Advanced Traffic Management Systems (ATMS)2021
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Cube Techõs Success Story: Stone Matrix Asphalt (SMA) Overlaying

Jaipur to Mahua 
Rajasthan 

(Cube Highways 
Portfolio)

40 lane 
km

Delhi ðAmritsar-
Katra 

(PMC for Cube 
Highways)

136 
lane 
km

Udupi to 
Mangalore

(PMC for Vertis 
Infrastructure 

Trust)

230+ 
lane 
km

Total ~406 

lane km
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Outline

About SMA

Study of Existing Pavement and Preparation of Maintenance Strategy 

Material Research & Mix Design of SMA

Plant and Machinery Modification

Quality Control & Quality Assurance

Challenges and Remedials

SMA Mix with Varying Lime content

Summary

Presenter: Abhishek Gadekar
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SMA _ Codal Provision

Å Codal provision of SMA IRC:SP:79 was first published in June-2008

Å First Revision of IRC:SP:79-2023 published in December-2023

Å Following key changes were made in this revision-

Á Use of PMB is suggested instead of VG grade considering heavy trafficked roads in 

India

Á Discourage the use of excess Hydrated Lime and limited to 4%

Á In place of Hydrated lime, can use baghouse fillerto meet the requirement of mix

Å Initial or breakdown rolling ðVibratory

Å Intermediate rolling ðSmooth wheel or Vibratory

Å Final of finished rolling ðSmooth wheel

Å 94%Compaction required

Å Apart from general tests, drain down test is required to ensure ðresistance against 

bleeding due to rich bituminous mix.

Presenter: Abhishek Gadekar
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SMA _ Mix Ingredients

Presenter: Abhishek Gadekar



Why SMA Fails multiple times in India???
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Premature failure of SMA

Severe Bleeding Severe Rutting Patches and Unevenness

Inappropriate Material

Inappropriate Mix Design

Inappropriate Mix Handling

Material Characterization

Formulation of Mix

Development of SOP

Corrective Action

Presenter: Abhishek Gadekar
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Standard Operating Procedure (SOP)

Learnings and 
Development of 

SOP

Preparation of 
Process & Trial 

Implementation

Research

Á Literature Review

Á Domestic and Internation Codal 

Provisions

Á Material Research and Source 

Finalizations

Á Preparation of Trial Procedure and Field 

Implementation

Á Field Learnings and Document the work

Á Preparation of Learning Based SOP  

Presenter: Abhishek Gadekar
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Learnings based SOP

Pavement Study 
and Preparation 

of Strategy

Material 
Research and 
Finalization

Plant and 
Machinery 

Modification

Challenges and 
Remedials

Quality Control/ 
Checklists

Presenter: Abhishek Gadekar



Pavement Study: Right Road, Right Treatment, Right Time ðRRR Concept 
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Distress on Existing Pavement / Post Milling Surface

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

Existing Pavement

Post Milling Surface Post Milling Surface Post Milling Surface

Post Milling SurfacePost Milling Surface

Presenter: Abhishek Gadekar
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Material Research _ Quality of Fiber

Sr. no. Characteristic parameter Test Method Result Limit

1 Size and shape test IRC: SP:79 4.2 mm 0.25 ð6.0 mm length

2 Drain down test with mix IRC: SP:79 0.015 % 0.03 %

3 Moisture content IRC: SP:79 3.5 % Ò 5.0 %

4 Oil absorption IRC: SP:79 4.8 times Ó 4 times its own weight

Fiber pellet's structure before and after pellet open 

Presenter: Abhishek Gadekar
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Material Research _ Quality of Lime and Dosing

Sr. No. Characteristic Parameter Test Method Result Limit

1 Fineness test IS:1514 94.5% Passing
85ð100% passing 75-

micron sieve

2 Specific gravity IS:1514 2.235
Not specified (usually 2.0ð

2.4)

3 Phenolphthalein test for hydrated lime IS:1514 Turns pink Must turn pink at pH 8.2

4 Iodine method for purity verification IS:1514 Sample shows no darknessSample must not stain dark

Presenter: Abhishek Gadekar
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Quality of Aggregate & Bitumen
Bitumen 

Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail

1 Specific Gravity at  27 ° C (Gb) 1.037 Min- 0.99 g/cc Pass

2 Penetration at  25 ° C, 0.1mm, 100g, 5 Sec 42 Min- 35 (0.1mm) Pass

3 Softening Point 53.45 Min- 50 °C Pass

4 Absolute Viscosity 4307.53 3200- 4800 Poise Pass

Aggregates

Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail

1 Aggregate Impact Value (AIV) 17.8 % 18% (max.) Pass

2 Los Angeles Abrasion Value (LAV) 24.3  % 25 % (max.) Pass

3 Shape Index Test (IE+FI) 18.14 % 30 % (max.) Pass

4
Specific Gravity & Water Absorption of 

Aggregates

5 Coating Value (IS 6421 : 1971) >95% 95% (min.) Pass

6 Coating Value (IS 6421 : 2024) >95% 95% (min.) Pass

Hot Bin 

No

Hot Bin             

Sieve Size

Blending 

Proportion
Bulk Sp. Gravity

Apparent Sp. 

Gravity

Water 

Absorption

Bin-1 16-09 mm P1 = 73.0 G1 = 2.683 Ga1 = 2.700 0.24

Bin-2 09-04 mm P2 = 5.0 G2 = 2.667 Ga2 = 2.706 0.53

Bin-3 04-Down P3 = 15.0 G3 = 2.647 Ga3 = 2.709 0.87

Lime

Sr. no. Property Test Results MoRTH Specification Limit Pass or Fail

1 Specific Gravity at  27 ° C (Gb) 1.037 Min- 0.99 g/cc Pass

Presenter: Abhishek Gadekar



SMA Mix Production



HMP Production Unit Schematic Diagram
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1. Cold Bine Feeder2. Pre-Separator  3. Cold Feed Conveyor  4. Dryer Drum  5. Primary Pollution Device  6. Exhaust Stack  7.Hot Elevator  8.Screening unit   9.Hot Bins  

10.Weigh box  11. Bitumen unit 12. Mixing unit (Pugmill)  13. Mineral Filler (Lime) 14.Control unit  15.Bitumen Storage tank16.Fiber Hooper
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Modification in Plant for SMA Production

Fiber Hooper

Fiber Dosing 

Unit

Lime Dosing 

Unit

Presenter: Abhishek Gadekar
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Plant Batching & SMA Mix Production

Mix Temperature

Three Point Loading

Mix Coating

Mix Recipe Mix Proportioning/ Weighing

Batch Reports

Presenter: Abhishek Gadekar



SMA Mix Design
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SMA _Process of Marshall Mix Design

Presenter: Abhishek Gadekar
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Mix Gradation (Blending with 7% Lime)
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SMA _ Marshall Mix Design (7% lime)
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OBC Determination (IRC SP 79: 2023, MS-2)

Properties

Optimum 

Bitumen 

Content (%)

Fiber (%)
Density 

(g/cc)
Gmm

Air Void 

(%)
VMA (%) VCA (%)

VCA (%) by dry 

rodded 
Drain Down (%) TSR

Limits - 0.3% - - 3-5
Min. 

17%

<VCA 

(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 requirement, OBC ð6% confirmed.
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Mix Design (3% Baghouse Filler + 4% Lime )
OBC Determination (IRC SP 79: 2023, MS-2)

Properties
Optimum Bitumen 

Content (%)
Fiber (%) Density (g/cc) Gmm Air Void (%) VMA (%) VCA (%) VCA (%) by dry rodded Drain Down (%) TSR (%)

Limits - 0.3% - - 3-5 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 requirement, OBC ð6% confirmed.
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Storage of Excessive Stone Dust during M-sand process
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Mix Design with Varying Lime Content

Mix Properties
% Lime Content

0% 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 92 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:

Å Mixes with 0ð8% lime all met specifications.

Å 7% lime mix showed the highest TSR value.

Presenter: Abhishek Gadekar
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Cost Saving by Varying Lime Content

Cost of one-ton Hydrated Lime 

(Rupees)
5,600.00

Cost of one-ton SMA mix 

(Rupees)
10,000.00 (0 % Lime)

Percentage of Hydrated lime 

used in SMA (%)
0% 2% 4% 6% 8%

Quantity of Hydrated Lime 

used in each ton of SMA Mix
0 0.02 0.04 0.06 0.08

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 

(Rupees)

10,000.00 10,112.00 10,224.00 10,336.00 10,448.00

Presenter: Abhishek Gadekar
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Comparative Remarks

Á Mix Volumetric and Marshal Properties:

o Mixes with 0ð8% lime all met specifications.

o 7% lime mix showed the highest TSR value.

Á Lower Lime Content (0ð2%):

o Comparable performance to higher lime mixes.

o Allows partial replacement with rock filler Ÿ cost-effective option.

Á Higher Lime Content ðChallenges:

o Excessive Alkalinity:pH may rise too high, over-stiffening the binder.

o May cause dry, harsh mixesŸ compaction issues.

o Risk of over-stiffening & cracking under loads.

o Higher costper ton.

Á Economic Impact:

o Every 2% reduction in lime saves 112/ton.

o Quarry fillers with proper properties Ÿ sustainable & cost-effective alternative.

Presenter: Abhishek Gadekar



Laboratory Quality Control & Quality Assurance of SMA Mix
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Gradation_ SMA
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SMA Gradation 

Á 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.

V Corrective Action: Considering the severity of this issue, PMC 

team has proactively adjusted the aggregate gradation to ensure 

meeting filler content requirements for SMA mix.

97%

3%

SMA Gradation Result

Pass Fail

Presenter: Abhishek Gadekar
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Binder Content & Marshall Results _ SMA
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Marshall Results _ SMA
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Overall Tests (Pass vs Fail)  

5186

355

5541

Total no. of  Tests 

Pass Fail Total

1841

224

Stone Matrix Asphalt

Pass Fail

89%

11%

Stone Matrix Asphalt

Pass Fail

93.5%

6.5%

100%

Total no. of  Tests 

Pass Fail Total

Presenter: Abhishek Gadekar



Field Quality Control & Quality Assurance of SMA Mix
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SMA _ Stone to Sone Contact_AggregateSkeleton 

Å NNDG compaction at each 20 m intervals

Å Core compaction tests 5 no. of cores in each km

Å Stone ðStone Contact


