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ABSTRACT: The transportation of Over Dimensional Cargo (ODC) poses significant challenges due to its size,
weight, and specialized handling requirements. ODC typically includes large machinery, industrial equipment, and
infrastructure components that exceed standard legal dimensions and require careful planning, routing, and
coordination. This study explores the logistical, infrastructural, and regulatory problems associated with ODC
transportation. It investigates key issues such as inadequate road infrastructure, bridge load limitations, lack of
specialized equipment, regulatory hurdles, and the absence of a unified policy framework. Through case studies,
fieldsurveys, andstakeholderinterviews, theresearchidentifiescritical pain points in the current system and evaluates
strategies adopted by logistics companies and government agencies to mitigate these challenges. The study also
emphasizes the role of route optimization, technological interventions (like GPS tracking and simulation tools), and
policy reforms in improving the efficiency and safety of ODC transport. The findings aim to inform decision-makers
and logistics planners about best practices and recommend action able steps to streamline the movement of over
dimensional cargo across regional and national corridors.

KEY WORDS: Over Dimensional Cargo, Heavy haulage, Logistics, Transportation challenges, Route optimization,
Infrastructure constraints, Regulatory compliance, Specialized transport, Freight management.

I. INTRODUCTION

Over Dimensional Cargo (ODC) transportation plays a vital role in supporting heavy industries and infrastructure
projects. However, moving such cargo involves numerous challenges due to its size, weight, and routerestrictions.
Poorroadconditions, limitedbridge capacities, and complex clearance processes often delay shipments. These issues
increase operational costs and pose safety risks. This article explores the major problems in ODC transport and
suggests practical improvements.

II. OBJECTIVES OF THE STUDY

1. Identify Key Challenges in ODC Transportation
2. Assess the Impact on Project Timelines and Costs
3. Analyse Safety and Environmental Risks

4. Evaluate the Role of Regulatory Frameworks.

II1. SCOPE OF THE STUDY

This study focuses on identifying and analyzing the key challenges faced in the transportation of Over Dimensional
Cargo (ODC) across various regions. It covers infrastructure limitations, legal and regulatory barriers, route planning
complexities, and the need for specialized equipment and handling. The study also examines the role of logistics
service providers, government policies, and technological advancements in improving ODC transport efficiency. By
highlighting current gap sand proposing action able solutions, the study aims to support Industry stake holders,
policymakers, and transport planners in developing safer and more reliable ODC logistics systems.

1.To study the impact of poor infrastructure, such as narrow roads and weak bridges, on ODC movement.
2. To exam in the legal, regulatory, and permit-related hurdles in ODC transportation.
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3. To evaluate the role of logistics planning, including route selection and load management.

4. Toassesstheuseofspecializedequipmentandtechnologyinimprovingtransport efficiency.

5. To suggest possible improvements in policy, infrastructure, and coordination among stakeholders.
6. To provide recommendations for safer, faster, and cost-effective transportation of ODC.

IV.REVIEW OF LITERATURE

Kumarand Mishra(2020)conductedacomprehensiveanalysisofthepermittingframeworks for Over Dimensional Cargo
transportation  across  various  Indian states. Their  study  reveals  thattheabsenceofaunified,
standardizedpermittingsystemresultsininconsistentregulations and procedures that vary widely from state to state. This
fragmentation often leads to administrative delays, increased paperwork, and confusion among transport operators. The
article highlightsthat transportersmust navigate multiple agenciesand differing localrulesto obtain the necessary
permits, which can cause significant slowdowns in transit times and increase operational costs. These inefficiencies
also affect supply chain reliability, especially for time-sensitive and large-scale industrialprojects. Kumar and Mishra
argue forthe need to establishacentralized, streamlinedpermittingprocessthatcouldharmonizeregulations, reduce
bureaucratic hurdles, and facilitate smoother ODC transport across state boundaries. They recommend leveraging
digital platforms to enable faster permit approvals and better coordinationamongstates, ultimatelyimproving
logisticsefficiencyandsupportingeconomic development.

Verma&Kumar(2022)analyzed India'snationalhighwaystoassesstheirsuitabilityfor Over Dimensional Cargo (ODC)
transport. They found that over 30% of potential ODC routes had atleastonemajorbottleneck.
Commonissuesincludedbridgeloadlimitationsandlowvertical clearances under flyovers or tunnels. These physical
barriers force detours, increasing fuel costsand deliverytimes. Thestudyused GIS tools and infrastructuredatato map and
identify problem areas. Transporters reported frequent rerouting and delays due to unaddressed bottlenecks. The
researchers emphasized the urgent need for infrastructure upgrades on key corridors. They proposed the creation of a
national ODC route database with real-time clearancedata. Thestudyalsorecommendeddesignatingdedicated
ODCcorridorsand improving regulatory coordination. Overall, the article calls for targeted investment and planning to
streamline ODC movement in India.

Mukherjee & Das (2021) conducted a risk assessment study and concluded that most ODC accidentsoccur dueto
inadequatetraining ofdrivers and poor coordinationamong escort and utility agencies.

Meng, Huang, Zhang, & Jia, (2015). - This research introduces the classical Dijkstra algorithm into road network
models for oversized cargo transportation. Their approach innovatively incorporates the turning direction at
intersections as a weight value. This modification enhances the algorithm’s ability to identify the most efficient paths.

V.RESEARCH METHODOLOGY

Researchmethodologyreferstothesystematic planforconductingresearch. Itdefinesthe procedures and techniques used to
identify, select, process, and analyse information. This project investigates the key challenges, regulatory issues, cost
factors, and operational difficulties in Over Dimensional Cargo (ODC) transportation in India.

RESEARCH ANALYSIS

Thetransportationof =~ Over  Dimensional Cargo  (ODC)facesmajorchallengesdueto  poor  infrastructure,
regulatorycomplexities, andlackofspecializedequipment. Delaysfromnarrow roads, weak bridges, and lengthy permit
processes increase costs and risks. Limited use of technologyfurthercomplicateslogisticsandrouteplanning.
Casestudiesshowapressingneed for better coordination among authorities and industry players. Overall, infrastructure
improvements and policy reforms are essential to streamline ODC transport’s

RESEARCH INSTRUMENT

Questionnaire: Awell-structured questionnaire was prepared including:
»  Multiple-choicequestions

»  Likert-scalequestions(e. g. ,1-5foragreementlevels)

»  Open-endedquestionsforqualitativefeedback

Interview Guide: For face-to-face or telephonic expert interviews.
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SAMPLING PLAN
Definition: The individual or organization from whom data will be collected.

Primary Units Include

Logistics/transportprofessionals

Freightandheavycargooperators
Engineersorprojectmanagershandling ODC
Governmentorregulatoryauthoritystaff(permits, roadtransport, etc. )

VI. LIMITATIONS OF THE STUDY

Whilethisstudyprovidesvaluable insightsintothetransportationchallengesassociated with Over Dimensional Cargo
(ODC), it is subject to the following limitations:

1.Geographical Scope

2.Sample Sizeand Diversity

3.Data Availability

4.Relianceon Self-Reported Data

5.Dynamic Regulatory Environment

6.Technological Factors Not Fully Explored

VII. DATA ANALYSIS

Table showing Preventive Measures adopted by Organization to Mitigate ODC Transport Issues

PARTICULARS INO.OF.RESPONEDENTS PERCENTAGE

\Advanced route planning 37 31

Dedicated escort teams 20 17

Use of technology 49 41

Government liaison officer 8 6

Others 6 5

Total 120 100
Interpretation

The data shows that Technology is the most adopted preventive measure (41%), showing a shift toward digital
solutions in ODC transport. Advanced route planning (31%) underscores the need for thorough pre-transport analysis.
Dedicated escort teams (17%) enhance safety on complex routes, while 6%use government liaison officers for
regulatory coordination. Other measures (5%) include customized solutions like specialized equipment and staff
training.

Key Co oridination Challenges with Authorities during ODC Movement

PARTICULARS INO.OF.RESPONDENTS PERCENTAGE
Local police 27 22

Highway authorities 11 9

Municipal bodies 29 24

Transport department 45 38

Others 3 7

Total 120 100

IJARETY ©2025 | AnISO 9001:2008 Certified Journal | 1885



http://www.ijarety.in/

International Journal of Advanced Research in Education and TechnologY(IJARETY)

LS IUARETY

| ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal |

|| Volume 12, Issue 3, May - June 2025 ||

DOI1:10.15680/IJARETY.2025.12030179

Interpretation

The Transport Department is the most challenging to coordinate with, causing 38% ofdelays during ODC movement.
Municipal Bodies follow closely with 24%, mainly due to local restrictions and infrastructure issues. Local Police
account for 22%, often related to escort support and route clearance delays. Highway Authoritiespose fewer issuesat
9%, suggesting smoother coordination on major routes. Other agencies contribute 7%, including occasional obstacles
from utilities or special departments.

ONE-WAYANOVA

Calculations Basedon One-Way ANOV ATransportation Arrangementby Companyand Damage Occurrence of Cargo
Null Hypothesis(Ho): Thereisnosignificantassociationtransportationarrangementby company and damage occurrence of
cargo.

Alternative Hypothesis (H1): There is significant association transportation arrangement by company and damage
occurrence of cargo.

Relationshipbetweentransportationarrangementbycompanyanddamageoccurrence of cargo

[Factors 'Yes INo Total (X1)2 (X2)2
Strongly agree 26 13 39 676 169
Agree 34 22 56 1156 484
Neither agree nor/9 3 17 81 64
disagree
Disagree 2 3 5 4 9
Strongly disagree |1 2 3 1 4
Total 72 48 120 1918 730
STEP1:N=8

STEP2:T2/N=(120)2/8=1800

STEP3:SUMOFSQUARES =1918+730 = 2648
STEP4:TOTALSUMOFSQUARES(SST)=2648-1800=848
STEP5:SUMOFSQUARESCOLUMNS(SSC)= (72)2 /2 +(48)2 /2-1800
=2592+1152-1800= 1944

STEP6:SSE= SST —SSC= 848-1944=1096
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VIII. CONCLUSION

The transportation of oversized cargo presents a unique set of challenges that require meticulous planning, specialized
equipment, and adherence to regulatory requirements. By leveraging technology, securing necessary permits in
advance, and ensuring proper handling and coordination, stakeholders can mitigate risks and enhance the efficiency of
ODC transportation. Investing in specialized equipment and training is essential to ensure the safe and timely delivery
of oversized loads. Collaboration among all parties involved, including carriers, regulators, and infrastructure planners,
is crucial to address the complexities of transportingoversizedcargoeffectively

While many organizations are open to adopting digital tools, the study reveals a readiness gap caused by limited
training, financial constraints, and fragmented regulatoryenvironments. Bridging this gap iscrucial for achieving
consistent and efficient ODC operations across regions.
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