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Date: 26/08/2019

Prof. Darshankumar Patel
Assist. Prof., Civil Department,
SVKM’s Institute of Technology, Dhule

Subject: - Administrative Approval & Financial Assistance in favour of SVKM’s I0T’s
Civil Department’s research project entitled, “Advancing Transportation Engineering
Excellence Through Acquisition of State-of-the-Art Marshall Stability Test Setup for
Research and Consultancy” under the institute research environment building activity.

Dear Prof. Darshankumar Patel,

We are pleased to inform you that Sanjay Soya Private Limited, has sanctioned an amount of
Rs. 2,30,000/- as financial Assistance for the above mentioned research project, with a
duration of one year from the date of issue of this letter.

A fund utilization invoice/ punches orders of the project should be maintained in your
departmental library / laboratory. You are also required to explain utilization of funds to your
institute head.

In case you leave institution before completion of project, amount spent on the project will be
added to your dues. At the end of academic session, you have to submit your report along
with outcome copy.

Please note that your performance will be considered in any subsequent research support that
you submit to the Institute. Any books/software/journal to be purchased in the name of the
institution and after the completion of this project or if the faculty leaves the organizations it
needs to be submitted to the College/ Departmental Library. We will also take your research
performance into consideration at the time of your promotion/confirmation.

The equipment will be the property of SVKM’s IOT and will remain with the respective
department. A clearance needs to be sought from the Head of the Department after the
completion of the project. For purchase of any item under the project, proper process &
documentation should be followed as per institute policy.

We shall assess you on the project outcomes as described in your proposal.
Best Wishes,

= W

Mr. Sanjay Agrawal

(Authorised Signatory)
Sanjay Soya Private Limited, Dhule
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Shri Vile Parle Kelavani Mandal’s

Institute of Technology, Dhule.

Survey.No. 499, Plot No. 02, Behind Gurudwara, Mumbai - Agra Road,
Dist. Dhule, Maharashtra, 424001 Phone No.:; (02562) 297801, 297601

Web : svkm-iot.ac.in Mail : IOTDhule@svkm.ac.in

Date: 12/07 /2019

To,

The Director,

Sanjay Soya Private Limited,

E-131/1, M.L.D.C, Awdhan, Dhule 424006 (MH)

Subject: Application to seek Financial Assistance for the project proposal entitled “Advancing
Transportation Engineering Excellence Through Acquisition of State-of-the-Art Marshall Stability Test
Setup for Research and Consultancy”, in Department of Civil Engineering, SVKM’s Institute of
Technology, Dhule.

Dear Sir,

I 'am writing to submit my application for the Financial Assistance in support of my proposed research
project titled “Advancing Transportation Engineering Excellence Through Acquisition of State-of-the-
Art Marshall Stability Test Setup for Research and Consultancy”. As a passionate transportation
engineering researcher and a highway engineering consultant, I am dedicated to advancing knowledge in
this area and believe that this project holds substantial promise for significant contributions.

I have attached a detailed project proposal that outlines the project's objectives, methodology, timeline, and
budget. Additionally, my qualifications include M. Tech Urban Planning with expertise on research and
consultancy projects pertinent to highway planning and development. I am confident in my ability to
execute this project successfully and yield valuable insights. Securing the Financial Assistance would
significantly impact the advancement of knowledge in Civil engineering and provide opportunities for
Enhance pavement durability, reduce maintenance with improved resistance to deformation and Ensure safer roads,
resistant to deformations, improving user experience.

The grant funds will be utilized efficiently and effectively in line with the proposed budget. I have already
explained this project to the principal of our institute and got his approval for the application process. This
project will significantly contribute useful knowledge for students and faculties. Thank you for considering
my application and am grateful for the opportunity to apply for this grant.

Sincerely,

Prof. Da mlﬁ Patel

(Assist. Prof., Civil Department)
(darshankumar patel@svkm.ac.in; Mob: +91-9561482600)
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Dr. Shrikant Randhavane Dr. N.P. Salunke
(Coordinator, Civil Department) (Principal, SVKM’s IOT)




SVKM'’s Institute of Technology
Research Proposal

Academic Year: 2019-20 Date:12" July 2019
Broad subject area Transportation Engineering
Title " of the propesed | Advancing Transportation Engineering
project Excellenice Through Acquisition of State-

of-the-Art Marshall Stability Test Setup for
Research and Consultancy

Faculty Name Prof. Darshankumar Patel (Principal

(Principal Investigator) Investigator)
Designation, Department | Assistant Professor, Civil Engineering

Department, SVKM’s 10T Dhule-

Co-investigator 1. Prof. Achal Agrawal (Assistant

Professor, SVKM NMIMS Shirpur).

2. Dr.-Shrikant Randhavane (Assistant

Professor Cum Head Civil Engiheering

Depattment SVKM’s IOT Dhule)

Contact Details: Mogb: +91-9561482600

Email: darshankumar.pateli@svkm.ac.imn

e  Theme/Domain/Area of research
o Advanced Geotechnical Engiheering and Matérial Modelling

-

o Brief description.of the nature of work proposed.

In the realm of transportation engineering research and consultancy, the Marshall Stability Test
-assumes a pivotal role in -evaluating the stability and flow characteristics of asphalt concrete
mixtures. Specifically designed to assess the resistance. of asphalt mixtures to. deformation or
rutting under specified conditions, this test stands as a. cornerstone in pavement design -and
construction. Its significance extends to ensuring the durability and optimal performance: of
asphalt pavements across diverse .infrastructure projects within the- transportation sector.
Asphalt. mixtures serve as the foundation of road surfaces, making the precision of their
composition and cha'racter-istics:_'param0unt- for long-term functionality. The Marshall Stability
Test provides 4 meticulous examination, yielding crucial insights into the optimization ‘of
asphalt mix designs. By scrutinizing the resistance of these miixtures to deformation, the test
contributes significantly to-énhancing the overall quality and resilience of road surfaces; thereby
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directly impacting the efficiency and longevity of transportation infrastructure. In ali}gning with
the evolving demands of geotechnical engineering, our research endeavors seek to transcend
conventional boundaries. This pursuit of understanding aims to unravel intricacies that have
direct implications for transportation infrastriicture, offering insights that can inform better
de51gn practices, durability assessments, and resilience considerations in pavement des1gnmg
within the transportation sector.

e Literature Review

The Marshall Stability Test, a fundamental component in. the realm of asphalt technology,
plays a pivotal role in evaluating the mechanical properties of asphalt mixtures. Over the years,
a substantial body of literature has been dedicated to-understanding and opt_i.miziﬁg'-'thfs"cr'lic"'i'al
test for the design and construction of durable and high-performance asphalf pavements.

Recent Advances in Asphalt Binder Testing. (NCHRP Report 673, 2011): This report .
explores innovative 'mix design approaches, mcorporatmg Marshall Stablhty as a key
parameter. It proposes alternative methodologies: and addresses. the -evolving landscape of
asphalt binder testing,

Evolution of Asphalt Binder Testing (NCHRP Report 648, 2010): Highlighting the interplay
between binder properties and Marshall Stability, this report provides. a compteh'ensiye
overview. of advancements in binder testing techuiques, shaping the- trajectory -of asphalt
mixture design.

Influence of Aggregate Shape-on Marshall Stability (Cui-and White, 2008): Cui and White's
investigation addresses the influence of aggregate shape on: Marshall Stablhty The study
contributes to refining aggregate selection criteria, optimizing mixture stablhty

Correlation of Marshall Stability with Field Performance (Lee et al., 1997): Focusing on :
correlating Marshall Stability results with field performance, this study aims to establish M
stronger links between laboratory testing and the actual behavior of asphalt pavements in real-

world conditions. .

Effects of Loading Frequency on Marshall Stability (Airey and Collop, 2005): Airey and
Collop's research irivestigates the effects of loading frequency on Marshall Stability, delving
inito the dynamic aspects -of ‘mixture behavior and contributing to a more comprehensive
understanding of stability under varying conditions.

Ininovations in Testing Techniques for Asphalt Mixtures (NCHRP Report 465, 2002): The
NCHRP Report 465 highlights innovations in testing techiniques for asphalt mixtores; including
enhancements in the Marshall S'tability Test. The report provides guidance for implementing
advanced testing methodologies for more accurate assessments.
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Influence of Fine Aggregate Gradation on Marshall Stability (Prowell and Wu, 2007):
Prowell and Wu's. study delves into the influence of fine aggregate gradation on Marshall
Stability, contributing to refining mixture design considerations, espeeially concerning the role
of fine -ag_greg__ates in stability. |

Effects of Recycled Materials. on Marshall Stability (Mashaan et al., 2014): Mashaan et al.
explore the effects of incorporating recycled materidls on Marshall Stability. The research
addresses sustainability concerns, prov1d1ng insi ghts into the use of recycled materials without
compromising mixture stability.

Moisture Susceptibility of Asphalt Mixtures (Lukanen and Button, 1998): Lukanen and
Button's investigation focuses. on' the moisture susceptibility: of asphalt mixtures through
Marshall Stability. The study underscores the importénce of addressing moisture-induced
damage for-durable pavement performance.

Eny.ifonm.ental' Sustainability of Asphalt Mixtures (Huang et al., 2009): Huang et al.'s
research focuses on the environmental sustainability of asphalt mixtures, incorporating
Marshall Stability as.a tool to evaluaie the ecological impact of pavement materials and design
choices.

Mechanistic-Empirical Design: Approaches (Witezak et al., 2002): Witczak et al.'s work
delves into mechanistic-empirtcal dési_gn-.app_ro._adhes, incorporating Marshall Stability as a key
parameter. The study advocates for a holistic understanding of pavement behavior to enhance
design accuracy.

H'i_é_}__l-ﬂTemperature Performance Assessment (Bahia et al., 1998): Bahia et al. examine high-
tempetature performance using the Marshall Stability Test. The findings contribute to
understanding how asphalt mixtures withstand ¢levated temperatures, crucial for regions
experiencing hot climates..

Influence of Fiber Reinforcement on Marshall Stability (Muntohar et al., 2012): Muntohar
ét 4l.’s research addresses the influence of fiber reinforcement on Marshall Stability. The study
highlights potential erihancements In'mixture performance and resistance to distress with the
incorporation of’ suitable fibers.

Rutting Resistance Correlation with Marshall Stability (Willis and White, 2003): Willis
and White's investigation focuses on. the- correlation between Marshall Stability and’ rutting

resistance. The study provides valuable insights into the predictive capabilities of the test in
assessing pavement deformation,

Performance-Based Specifications for Asphalt Mixtures (Roberts et al., 1996): '.Rob'_er’ts et
al. delve into performance-based specifications for asphalt mixtures, advocating for ashift from
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empirical criteria to performance-related parameters, including Marshall Stability; foriniproved
durability and rehiability.

Temperature and Aging Effects on Marshall Stability (Monismith et al., 1977): Monismith
et al.'s study explores the effects of temperature and aging on Marshall Stability. The research
underscores the need to account for environmental factors to ensure the longevity of asphalt
pavements.

Optimizing Bitumen Content through Marshall Stability (Hubbard, 1968): Hubbard's
research focuses.on optimizing bitumen contentin asphalt mixtures using the Marshall Stability
Test. The findings provide valuable insights into the delicate balance between binder content.
and mixture stability.

Role of Aggregate. Properties in Marshall Stability (Kandhal, 2000): Kandhal's
comprehensive review emphasizes the influence of aggregate properties on Marshall Stability.
The study highlights the importance of aggregate gradation, shape, and size in determining'the
overall performance of asphalt mixtures.

e Problem definition

In contemporary transpoitation engingering, the critical evaluation of .asphalt mixtures is
essential for ensuring the longevity and performance of road infrastructure: The absence of a
state-of-the-art Maishall Stability Test setup hinders our ability to conduct advanced research
and consultancy, impeding progress in optimizing-asphalt mix designs and-addressing-evolving
challenges in paveément constritction. The acquisition of a-cutting-edge Marshall Stability Test
setup is imperative to propel our institufion towards transportation engineering excellence,
enabling precise assessments ‘and innovative solutions for sustainable and resﬂlent road.
infrastructure development.

» Objective of proposed research

o To optimize asphalt mix designs through a detailed analysis of Matshall Stability
Test results, enhancing the overall quality and performance of road surfaccs; '

o Toadvance: geotechnical engineering design practices by leveraging insights from
the Marshall Stability Tést, aiming for innovation in pavement engineéring that
addresses evolving demands.

o To integrate resilience considerations into pavement d651gn by exammmg thie.
impact of Marshall Stability Test results on asphalt pavement durablllty under
diverse environmental and load conditions

s Proposed Methodology

1. Procurement of Marshall Setup:

o Identify reputable suppliers or manufacturers of Marshall testing equlpment and
accessories.
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o Procure the necessary equipment, including the Marshall compactor, molds, stability

apparatus, flow meter, and associated tools; ensuring compliance ‘with ASTM D6927 -or
_ relevant standards.

o Verify calibration and functionality of the equipmerit upon receipt.

2.-Sample Collection:

o Collect representative samples of asphalt mixtures from active construction sites, ensuring
coverage of diverse aggrégate sizes and binder types.

o Adhere to:industry-standard sampling procedures to maintain sample integrity.

3. Marshall Stability Test:

o Setupthe Marshall testing apparatus in a controlled laboratory environment.

o Prepare asphalt specimens according to established mix designs and testing protocols.

o Conduct Marshall Stability Tests: on. the prepared specimens, varying compaction
temperatures and binder content to cover a broad range of. mix designs.

o Rec‘ord s’tability' values, flow values, and deformation characteristics for:each test.

. Data Analysis: |

o Analyze the collected -data using statistical methods to identify trends and correlations
between mix design parameters and performance characteristics.

o [Evaluate the influence of aggregate gradation, binder content, and compaction conditions

* on the Marshall Stability.

5. Optimization Strategies:

o Develop optimization strategies based on the analysis, focusing on adjusting mix
parameters identified as influential.

o Implement laboratory trials to. validate the effectiveness of the preposed opfimization

 strategies.

6. Performance Validation:

o Evaluate the performance of optimized mix designs.through additional Marshall Stability
Tests.

o Compare the performance of optimized mixtures against traditional designs to validate
improvements in stabilify, flow, and déformation resistance.

7. Recommendations:

o Provide detailed recommendations for asphalt mix design specifications, considering
optimal stability, flow, and deformation characteristics. |

‘o Document thie recommended practices for improved__;paveme'nt design and eonstruction.

8. Reporting:

) C.ompile' a comprehensive report documenting the entire methodology, including
equipment procurement; sample collection, testing procedures, data analysis, optimization
strategies, and performance validation.

o Present findings in conferences, publish-in relevant journals, and disseminate information

. within the engineering community.

-

i
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Challenges to be addressed /Motivation for the research

o Complexities in Asphalt Mixture Behavior.
Need for Sustainable and Resilient Pavements..

Relevant Societal Appllcatmn

‘o Enhianced Road Safety and User Expenence

o Sustainable Infrastructufe Development.

o The research outcomes can enrich educational curricula in civil engnfeenng and
transportation engmeermg studies:

Innovative idea/Unique contribution possible

o Propose the incorporation of smart materials, such &s self-hedling asphalt or
materials with sensing capabilities, into-asphalt mix designs. ’

o Develop a data-driven decision support system that integrates advanced analytics
and machine learning models to analyze vast datasets, including Marshall Stability
Test results, ﬁeld-'performance data, and environmental factors.

» Expected outcome ‘
o Optimized Asphalf Mix Designs: Enhance pavement durability, reduce. maintenance -with
improved fesistance to deformation.
o Innovative Design Guidelines: Revolutionize engineering with guidelines integrating
smart materials, data-driven decision support.
o. Enhanced Road Safety: Ensure safer roads, resistant to deformations, improving user
experie_n_ce_.
‘o Sustainability: Foster lasting pavements, reducing environmental 'impact.-'a”nd lifecycle.
costs,
o Adaptability through Smart Materials: Introduce self-healing asphalt for resilient
and adaptive transportation infrastructure.
e Work plan
S.No. | Methodology\Proposed Work | Time Schedule
01 Literature Review 2 month
02 | Marshall Stability Setup Procurement-and Installation 2 month
03 Laboratory Testing and Data Collection 2 month
04 | Field Testing and Validation 3 month
05 Guideline Formulation and Documentation 3 menth.
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o Deliverables and Cost associated.

S.No | Component Cost Description

Associated

i Marshall Stability Setup. | 2.20,000.00 | Specialized Marsha stability apparatus and

delivery as per the standards.of IRC:111-

2009
i Material procurement. for | 10,000.00. Determination and estimation of Marshall
| testing Stability parameters through test
1ii Dissemination of | 10,000.00 Registration expenses, accommodation
Information through and food expenses for workshop:
workshops:
Fotal 2,40,000.00

s References.
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/ Requirement Specification : -Semi Automatic
Digital Penetrometer with accessories Modal Al
512-1, with 515, 518

HSN Code. 9024

‘[ Delivery Datails :

" | Delivery Dt. Quantity  Requisitioner
14.08:2019 1.000 Principal
- 13ST 18 % - 1 . 4,787.37
2402014 - EA | 4,000'| 1305260 0 13,052.60 | «~
Tar Viscometer
% /Re_quiremeni Spedification : Standard Tar
A Miscometer AIN 531
'HSN Code. 9027
Delivery Details :
Delivery D Quantity Reguisitioner
44.08:2019 1,000 Principal
[GST 18 % 2,348.47

F401758 EA 1.000 | 184,705.00 0 184,705.00 |9
Marshall Apparatus ?@fﬁ\di » j : _ — Pt ’j
I _ ' )

Requirement Specification : Digital Marshal
Stability Test Apparatus At -550-8, 4 /6 inch,

praferred 4inch
'HSN Code. 9024

Delivery Details :

Delivery Dt. ‘Quantity  Requlsitioner

14,08.2019 . 1.000 Principal :

' IGST 18 % 33,246.90. |
L
|
|




Shri Vile Parle Kelavani Mandal's.
SVKM's. Institute Of Technology
Survey n0.498,Plot no.2,Behind Gurudwara
Mumbai Agra Highway, Dhule.
Dhule 424002

‘Purchase Order

Tel. ND. : ) ' '

. FaxNo. :_ .
Email purchase@nmlms ad

PAN No. : AABTS8228H
GST No. : 27AABTS8228H178

Page 2 of 5

Vendor : 101363 PO No. : 4800028016

AL Ltd | _ PO Date © 18.07.2019

A-8, Mohan Co-operative indl. Estate Your Reference =

Mathuira Road: B

New,.Delhi 110044

Delhi AUC No: : 14000480.Sub No.: 0
GST No.': 07AACGAT217J12Q Pigital Penetromster Semt Aute

| Delivery Address :
| SVKM Instof Tec

Total Amt:INR 532,404.45

4400255
Testing Machine

Requirement Specification : Ductility Testing.

| 108:31830 |

| .+ Machine Digita! display, Al 565 DG
L |HSN Code. 5024
I Delivery Detatis
Delivery Dt. Quiantity .  Requisitioner
14.08.2015 1.000 Principal -
IGST 18 %l _
Ha01757 _ CEA |  1.000{ 3019455 g
Ring and. Ball Apparatus '
Q"/ Requirement S__peci_ficai:ion: Ring And Ball Test “
N1 Ppparatus Semi auto AM 561-2 .
JHEN Code, 9024
Delivery Detalls : _
| Delivery Dt. Quantity Requisitioner
14.08.2019 1.000 ‘Principal .
_ 1GST 18 %) . _ 5435.02
6401 075 EA | +.000°| B8310.20 | - o . 6631020 —

California Bearing Ratio:

L fRequirement Specification : Automatic CBR.
ST fTest Apparatus With data- Aquistion Systermn, Geo
\4 “StarAnalysis and reporting software miodule,

HSN Code. 9031 .

Delivery Detzils : )
Delivery Dt. Quantity  Requisitioner .
14.08.2019 1.000 Principal

IGST 18 %

11.935.84)
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Shri Vile Parle Kelavani Mandal's

Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/26 Date :- 26.03.2020

Name of Receipter : Prof. Darshan Kumar Patel

Particulars Debit (Rs.) Credit (Rs.)

Project: Advanced Transportation Engineering Excellence Through Acquisition

of state-of-the-Art Marshall Stability Test Setup for Research and Counsultancy. 10,000

To Cash A/c 10,000

Narration :- Being cash paid against the service charges of installation and training of setup by the experts from
industry.

Rupees Ten Thousand Only

Checked By

SVKM's Institute of Technoldgy,Dhule
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Shri Vile Parle Kelavani Mandal's

Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/35 Date :- 28.03.2020

Name of Receipter : Prof. Darshan Kumar Patel

Particulars Debit (Rs.) Credit (Rs.)
Project: Advanced Transportation Engineering Excellence Through Acquisition 5 048
of state-of-the-Art Marshall Stability Test Setup for Research and Counsultancy. !

To Cash A/c 2,048

Narration :- Being cash paid against the refereshments of students and the installation and training experts.

Rupees Two Thousand and Forty-eight Only

Authorised By
Mincipe)
SVKM's Institute of Technolagy,Dhule

Checked By




SHEFE SURHSABGAR
HOSHLTALETY SERUTCES
NHULE
val Ib FOR GAME DAY

GASHTFE REP cn;qL?»ﬂ;
TB-1iZ3-2020 141 OR20

sa v an e d s ha s E e d aF a2k

CASHE 1

CHSH 120 2048 DD

TOTAL iz 2848.00
£ 1 H/C MO L
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A Shri Vile Parie Kelavan: Mandal's i=%
Institute of Technology, Dhule =:2%

Principal Investigater (P1)
Prof. Darshankumar Fatsl
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