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ROAD SAFETY – NEED OF HOLISTIC APPROACH  

In today’s world, road and road transport has become an integral part of every human being. Everyone is a road 
user in one shape or the other. The present road transport system has minimized the distances but it has on the 
other hand increased the life risk. The fast-growing population, exceptional rate of motorization coupled with 
the ever-growing urbanization have made people vulnerable to frequent road accidents resulting in fatalities, 
injuries/disabilities.

As per Global Status report on Road Safety 2018 more than 1.35 million peoples globally killed every year 

of road accident deaths across the 199 countries and accounts for almost 11% of the accident-related deaths in 
the World.  As per Road accident report, 2019, in our country total of 1,51,113 people died and 4,51,361 people 
got injured in 4,49,002 number of road accidents during 2019. This causes immense economic hardship and 
emotional trauma not only to their families but also to the nations as a whole.

Accident reduction and accident prevention are the two main strategies in planning for road safety. In accident 
reduction, we use the knowledge of accidents that have occurred on our existing roads to improve the design 

is need that all drivers should thoroughly check their vehicles daily before start of any trip and if any issue is 

drive safely with respecting the other people and vehicles on the road. One must avoid rash driving, drunken 
driving and jumping red lights. Wearing helmets and seat belts could highly reduce the number of causalities 
during an accident. In addition, road safety measures should be added in the school curriculum so that students 

knowledge about operating vehicles and lack of road safety measures.

We all know that Road Safety is very vast subject and needs multi-pronged strategies across various pillars of 
road safety (i) Education; (ii) Enforcement; (iii) Engineering; and (iv) Environment. Road Safety is an integral 
part of engineering design at the Project Planning stage, DPR preparation stage, design stage and executing 
stage. There is need that all roads should be designed for the safety of all road users. This means ensuring 
adequate facilities for pedestrians, cyclists and motorcyclists. Measures such as footpaths, cycling lanes, safe 

injury among these road users. All road designs should be a compromise between the ideal and the reasonable 
outcome in terms of cost, safety, service life, environmental and social issues. Major emphasis needs to be 
given on the road safety aspects on our roads. Another immediate requirement is to segregate the non-motorized 
form of transport by providing adequate facilities for them. Strategies have to be devised for conducting safety 
audits of roads, collection & collation of accident data and organizing awareness programmes.

On Engineering front IRC has been advising both Centre and State Governments for Design, Construction, 

through publication of Technical Documents for the last 86 years. In last couple of year numerous new/ 
revised documents on road safety have been published by IRC viz Road Safety Audit Manual (IRC:88-2019); 

Marking (IRC:35); Crash Barriers 
(IRC:119), Pedestrians Facilities (IRC:103), Parking Facilities (IRC: SP:12); Cycle Tracks (IRC:11), etc for 
adoption by road user agencies and highway professionals.
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 In addition to design, construction of any road/road projects, road safety audit is very essential for improvement 
of road safety and prevention of accidents at all stage i.e planning, design, construction, maintenance & 

Safety Audit Manual’ numbered IRC:SP:88-2019 for the guidance of Engineers and policy makers. It outlines 

minimize the chances of accidents. This Manual also provides procedures for applying quality assurance to 
road projects, from the standpoint of road safety. As per directions of Hon’ble Supreme Court Committee 
on Road Safety it is mandatory to conduct road safety audit including the design stage audit out for all road 
capacity augmentation projects of 5 km or more. 

engineers was imparted by training institutions like IAHE, CRRI, IITs, etc on individual basis with varying 

& Safety Audit and also for granting accreditation to Road safety Auditor. As a result, IRC formulated a 

imparting to highway engineers and auditors with aim to maintain uniformity in the country. Subsequently, 
the Memorandum of Understanding for Imparting Training on Road Safety and Safety Audit was signed 
between MoRTH & IRC  with 11 organizations i.e 4 IITs  (IIT Roorkee, IIT Jammu, IIT Delhi, IIT Guwahati ),  
3 Training/Research  Institutes (IAHE, Noida, NATPAC, Kerala, CSIR-CRRI, New Delhi) & 4 NITs (VNIT, 
Nagpur, SVNIT, Surat, MANIT, Bhopal, MNIT, Jaipur). IRC has also got positive response from remaining 
IITs and NITs for signing the MoU for imparting 15 days training on Road Safety and Safety Audit.

The Ministry is also working on implementing the Integrated Road Accidents (IRAD) Project under World 
Bank Assistance to provide a systemic solution to problem of accidents in line with international practice. 
Basically, the IRAD will enable capture of road accidents and geotagging of the same through a tablet provided 

well as simultaneous linkage with multiple users (as in Hospitals, Ambulance, Blood Banks, Vahan, Sarathi, 
NHAI, PWD, Courts, Insurance Companies etc.), near real time syncing and updation of data base as well as 
development of a mobile application for Road accidents.

However, Road Safety cannot be the responsibility of Government alone. The commercial sector, service 
organizations, Non-Governmental Organisations (NGOs), academic institutions, play an important role in 
increasing road safety awareness. NGOs have an important input at grass roots level. Road works departments, 
both at central and state level  has been taking a number of enabling steps for spreading road safety culture in the 

awareness and improvement of both active and passive vehicle safety features. This year Ministry of Road 
Transport & Highways decided to observe Road Safety Month (instead of week) starting from 18 January to 
17 February, 2021. Hope this month long programmes being organised throughout the country will generate 
more awareness and impact in road users in promoting road safety. 

Secretary General, IRC &
Additional Director General, MoRT&H
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The IRC has brought out the following 26 New/Revised Publications. These prestigious publications will be quite useful to the 
Highway Professionals. In order to give a face lift to our prestigious publications, most of these publications have been printed in 
4-colour with high quality paper and workmanship.

1 IRC:52-2019 Guidelines for the Alignment Survey and Geometric Design of Hill 
Roads (Third Revision)

600.00 30.00

2 IRC:79-2019 Recommended Practice for Road Delineators (First Revision) 300.00 20.00
3 IRC:89-2019 Guidelines for Design and Construction of River Training & Control 

Works for Road Bridges (Second Revision)
600.00 40.00

4 400.00 30.00

5 IRC:112-2020 Code of Practice for Concrete Road Bridges (First Revision) 1500.00 50.00
6 IRC-128-2019 Guidelines on Training of Highway Professionals 400.00 20.00
7 400.00 30.00
8 IRC:SP:16-2019 Guidelines on Measuring Road Roughness and Norms (Second 

Revision)
400.00 30.00

9 IRC:SP:30-2019 Manual on Economic Evaluation of Highway Projects in India  
(Third Revision)

1200.00 50.00

10 IRC:SP:40-2019 Guidelines on Repair, Strengthening and  Rehabilitation of Concrete 
Bridges (First Revision)

800.00 40.00

11 IRC:SP:59-2019 Guidelines for Use of Geosynthetics in Road Pavements and 
Associated Works (First Revision)

900.00 40.00

12
Highways  (Second Revision)

1500.00 50.00

13
(Second Revision)

1500.00 60.00

14 IRC:SP-88-2019  Manual on Road Safety Audit (First Revision) 1400.00 40.00
15 IRC:SP-91-2019 Guidelines for Road Tunnels (First Revision) 800.00 40.00
16 IRC:SP-101-2019 Guidelines for Warm Mix Asphalt 400.00 30.00
17 IRC:SP-122-2019 Guidelines for Green Rating Highway 600.00 30.00
18 IRC:SP:124-2019 Model Contract for Maintenance of Roads (Based on Single  

Percentage Rate)
800.00 40.00

19 IRC:SP:125-2019  Guidelines for Cement Grouted Bituminous Mix Surfacing for 
Urban Roads

500.00 30.00

20 IRC:SP:126-2019 Guidelines for the Design and Construction of Low Volume Rural 
Roads Using Jute Geotextiles

400.00 30.00

21 IRC:130-2020 Guidelines for Road Asset Management System 800.00 30.00
22 IRC:SP:127-2020 Manual for Performance Assessment of Highways Assets During 

Operations and Maintenance Stage
600.00 30.00

23 IRC:SP:128-2020 Urban Roads Manual 1200.00 40.00
24 MORT&H Pocketbook for Highway Engineers, 2019 (Third Revision) 1400.00 30.00
25 MORT&H Standard Data Book for Analysis of Rates, Volume-I: For Plain/Rolling 

Terrain (Second Revision-2019)
1500.00 70.00

26 MORT&H Standard Data Book for Analysis of Rates, Volume-II: For Hilly Terrain 
(Second Revision-2019)

1500.00 70.00

 
+ 91 11 2338 7759 and E-mail: ircsale1934@gmail.com
The Indian Roads Congress had started all IRC Publications for Sale online to IRC Members and Non-Members of IRC as PDF and Hardcopy.  
Please visit our website:www.irc.nic.in in the column of “Sale of Publications” or enquire at Phone No.011-23387759, Email: us2.irc@gov.in

---------------
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2. The contents of papers should cover the additional knowledge, information and ideas so that highway fraternity 

broadly known to highway engineers. the papers may deal with important case studies, new design concepts/ 
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form, the manuscript of the paper as sent by the author will be added to the IRC.

7. Library and made available for inspection by interested members.
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1 Assistant  Engineer, E-mail: ganeshbhagure77@gmail.com
2 Assistant Engineer, E-mail: saurabh.shashank.tiwari@gmail.com

Public Works Department, Govt. of Maharashtra, Jalgaon.

SAURABH S. TIWARI2GANESH S. BHAGURE1

A bridge is a structure built to span a physical obstacle, 
such as a water body, valley or road, without closing 
the way underneath also connects two souls. Hangami 
Pool is located on Tapi River at km 14/500 on Chopada 
Khedi Bhokar Amoda Kanalda Jalgaon road SH-40 i.e. 
40 Km from Jalgaon district  In Marathi Hangami 

means seasonal and Pool means Bridge therefore local 

bridge is constructed for temporary and short time 
communication of peoples, which is constructed after 
Monsoon i.e. in December maintained up to May and 
dismantled in June i.e. before monsoon by PWD (Public 
Works Department), Government of Maharashtra.

Location Map
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The Hangami Pool  construction technique is 
based on British government ideology as this bridge was 
constructed before independence at Vidgaon village which 
is 30 km from present location. After the construction of 
permanent bridge the same temporary one was shifted 
to Bhokar Village for fulfillment of the needs of local 
residents from last 25 years. It reduces the transportation 
length of 60 km to 5 km which benefits around 50 villages 
situated on the bank.

and Madhya Pradesh, having a multi-channel river system 
having a high braiding tendency. The nature and behavior 
of Tapi is quite different. Its Flow carries sand, pebbles and 
gravel as bed material & also covered by black cotton soil 

for the successful constructions demands prolonged 
duration which affect the needs of public adversely and 

of Tapi River is 489 Cum/sec with a seasonal average 
discharge of 50 Cum/sec in December to May maintaining 
a width of 500 m to 1000 m.

 Hangami Pool across Tapi River

2. 

1. Location Chainage Km 14/500 on Chopada Khedi Bhokar Amoda 
Kanalda Jalgaon Road SH-40, Tal. & Dist. Jalgaon
(40 Km from Jalgaon)

2. Name of River Tapi River
3. Discharge 489 Cum/sec (Average Discharge)

(During season 50 Cum/sec)
4. Length of bridge 230m Multi span steel girder bridge 
5. Span arrangement 15 span of 9.33 m each plus abutments and approach road 

of 90 m 
6. Width of bridge Carriage way of 4.50 m 
7. Width of approaching road 10m wide BT road recently constructed in Hybrid Annuity 

Model
8. Total number of piers 14 piers plus 02 abutments 
9. Type of foundation Open foundation resting on river bed
10. Size of piers 4.50 m x 2.50 m having average height of 2.5 m
11. Grade of concrete

(a) Foundation pier & abutment 
(b) Bed block

1:6:12 gravel/pebble concrete in jute bags for piers and 
abutments
M20 grade in-situ concrete

12. Size of bed block over abutment and piers 4.50 m x 2.00 m x 0.20 m
13. Size of wooden support bearing 4.50 m x 0.30 m x 0.30 m

(03 for each pier and 02 for each abutment)
14. Size of steel frame structure

(a) Main girder
(b) Cross girder 

ISHB 450
ISHB 225
(05 main & 08 cross girder for each span)

15. Type of wooden Material Jungle Wood (Babul and Neem) having
density 835Kg/m3

Static Bending Strength 487 Kg/cm2

Compressive Strength 260 Kg/cm2
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16. Size of wooden sleepers
(a) 3.90 m long
(b) 3.60 m long 
(c) 1.80 m long

3.90 m x 0.20 m x 0.10 m – 08 Nos
3.60 m x 0.20 m x 0.10 m – 07 Nos
1.80 m x 0.20 m x 0.10 m – 56 Nos
(for each span)

17. Size of wooden kerbing 3.10 m x 0.30 m x 0.15 m – 06 Nos (for each span)
18. Size of wooden railing pole 1.00 m x 0.10 m x 0.1 m – 10+10 Nos (for each span)
19. 20 mm thick bituminous carpet with 

liquid seal coat
02 strips of 0.60 m wide over wooden sleepers

20. Composition of river bed material Sand, pebble & gravel mix
21. Founding RLs 

(a) Piers 
(b) Abutment

122.00 m
122.20 m

22. 142.95 m
23. Low water level 123.40 m
24. Deck level of the bridge 124.50 m
25.  Completion cost of bridge Approx. Rs. 50 Lacs
26. Periods

(a) Date of work commencement 
(b) Date of work completion

(d) Date of end
(e) Maintenance 
(f) Dismantling

10 December
31 December
01 January
31 May
01 January to 31 May
01 June to 07 June

 

General Arrangement Drawing
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 shows the general arrangement of Hangami 
Pool having 15 spans of 9.33 m each with carriageway 
of 4.50 m. Basically foundations are designed to retain 
dead load, moving vehicle load and water current forces. 
Total width at crossing is 230 m clear bridge length of 
140 m and approaches of 90 m are constructed by laying 
and compacting hard murum having WBM top surface 
with approaching BT roadway of 10 m width which was 
recently constructed under Hybrid Annuity Model (HAM).

Foundation of this bridge is directly resting on bed surface 
of river. The main bridge has 14 piers and 02 abutments, 
from ancient days foundation was constructed by using 
gravel/pebbles concrete having mix proportion 1:6:12 
filled in jute bag at shore and then transported to site by 
using boats. Now a day filled bag are transported site by 
mechanical means and arranged by breaking the continuity 
in the shape of a trapezoid; size of each trapezoidal pier 
is 4.50 m x 2.50 m with average height of 2.50 m, each 
pier requires 800 numbers of jute bag concrete as shown 
in 

The solid concrete above the piers/abutments of even 

wooden bearings on each pier and two bearings on each 
abutment having size 4.50 m x 2.00 m x 0.20 m thick is 
laid after the constriction of piers and abutments (Photo

The main purpose of bed block is to hold the bearings in 
proper position and transmit the load of superstructure to 
the substructure safely. 

4.5m long wooden bearings having cross section 0.30 m 
x 0.30 m allocated in bed block for absorbing the shocks 
emerging from horizontal movements due to vehicular 

superstructure load to the substructure.

one meter as main girders and are kept in position by using 
four ISHB 225 on each side as cross girders; installed by 
mechanical means over wooden bearings (

Construction of Piers and Abutments Bed-Block and Wooden Bearing over Piers and Abutments

Installation of Steel Fame Girders over Wooden Bearings
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After installation of steel girders different sizes viz. 13 ft, 
(3.96 m) 12 ft (3.67 m) and 6 ft (1.828 m )long wooden 
sleepers laid over girders in alternate manner. Holding 

m x 0.30 m x 0.15 m size wooden kerbing as shown in  
(Photo 

Laying of wooden Sleepers over Steel Fame Girders

Preparation of Road Surface by Providing and Laying 
20mm Thick Open Graded Premix Concrete with  

Liquid seal over Wooden Sleepers

For providing carriage way to vehicular movement over 

wooden sleepers; pathway is constructed by using 20 mm 
thick open graded bituminous carpet with liquid seal coat in 
two strips of 0.60 m wide as shown in Photo  Kerbing is also 
provided for holding the wooden sleepers in proper position. 

For guiding the vehicles one meter height wooden railing 
pole are placed on both sides connected by using steel wire 
rope. Approach road was prepared using hard murum; 
watering and compaction are done for reducing the dust. 
Two watchmen are posted for controlling the vehicles and 
maintenance work in day and night shifts. Photo  shows 
routine vehicle movement on Hangami Pool.

Photo State Transport Bus Vehicle Moving on Bridge

initial construction costs state PWD effectively repeatedly 
uses previous years materials for subsequent year’s 
construction minimum maintenance cost and accelerated 

needs of the public which is always the centre of attention 
for PWD. Hence this unique construction ideology should 

so that this can be effectively implemented wherever the 
temporary crossing is essential.

and construction methodology by involving modern 
techniques.

The authors would like to thank Superintending 
Engineer, PW Circle, Jalgaon  and  Executive Engineer, 
PW Division, Jalgaon for their valuable guidance and 
wonderful supports. Authors also grateful to the whole 
team of PWD, Jalgaon. 
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1 Secretary (Technical), Public Works  Department, Govt. of Maharashtra, E-mail: mmbce2018@gmail.com

 

DR. EKATE1

Article 19 (1) (g) of the Constitution of India provides all 
citizens of India a right to practice any profession, or to 
carry on any occupation, trade or business. 

Article 301 of the constitution provides freedom of 
trade and commerce. Article 21 of the constitution of 
India protects life and personal liberty. In short, any 
citizen of India can undertake any legal profession, trade 
or business, throughout the territory of India and the 
constitution guarantees every citizen protection to his 
life and liberty. The freedom of movement is dependent 
on the infrastructure of the country. The prosperity of a 
country depends on its infrastructure. The growth of each 
and every sector mainly depends on the infrastructure. 
Therefore, there is a need for better infrastructure for 
social and economical development of a country. To 
get the free dynamic movement across the country, it is 
necessary to develop the road infrastructure at a faster 
pace. The Maharashtra being one of leading states in the 

of India fully realize this requirement. However, the 
State was unable to provide required road infrastructure 

of road development is second to none, adequate funds 

collected cannot be increased beyond certain limits. 

Historically, the roads were earthen roads meant to carry 
low speed, light weight animal driven vehicles. The 
earthen roads were not all weather roads. In monsoon, 

Hence, in the course of time construction of Water Bound 
Macadam (WBM) i.e. metaled roads was resorted to. Till 
this level, it was well within the reach of local or State 
Governments to provide such type of roads. However, 
the advent of automobile technology produced a range of 
vehicles which were capable of running with speed. This 
made it almost necessary to have Bituminous Roads with 
a smooth riding surface. The construction of such roads 
is necessarily very costly. The pace of technology was 
such that it compelled speedy transformation of earthen 
and WBM roads to Bituminous roads. The quest for better, 
safer and quicker roads, favours cement concrete roads 
in comparison to the bituminous roads. Construction of 
good and durable roads requires huge outlay, which is not 
available with any government per se. 

Road network is an important tool for connectivity. The 
better the connectivity, the better is pace of overall economic 
development of people in a particular geographical area. 
Every village needs to be connected to taluka head quarter 
which in turn shall be connected well with the districts head 
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quarter. Every district shall be connected to the adjoining 
districts, every state shall be connected with other adjoining 
states, and every country shall be connected with other 
neighboring countries. Creating this chain of connectivity 
(with bituminous road and/or cement concrete road) is a 
big challenge for State and Central Governments. Since 
1991, we have adopted the policy of globalization. This 
has put further pressure on state and central governments. 
The governments have meager allocation of funds for 
improvement and/or construction of roads and even for 
maintenance of existing road network. 

Maharashtra has a peculiar geographical situation. It is 
having a large hilly area and large number of rivers, nallahs, 
creeks, etc. under such conditions, the cost of construction 
of roads is very high. Road construction as per standard 

through state budget. Hence, most of the highways require 
huge maintenance cost. It means not only the achievement 
of R. D. Plan is not possible but it is a double whammy, 
in the sense that on one hand the target is not achieved 
and on the other because of inadequate construction not at 
par with the requirement the commuters suffer badly even 
though cost of maintenance is always on rise. It means 
neither substantial length of road infrastructure increase 
not good road infrastructure is obtained through state 
resources. 

Target as per R.D. Plan and achievements through state 
grant in impossible with 20 years of plan period. The  
R. D. plan size from National Highway to village roads is 
explained as follows :-

Road development being very important factor in 

achieving overall growth, due attention was paid to evolve 

a systematic road development plan as early as 1943. It 

was obvious that the road development play important 

role and hence, would undergo revision to keep pace with 

the time. The Government bought out the following road 

development plans, in the due course of time;

i. First Road Development Plan 1941-1961 (Nagpur 
Plan)

ii. Second Road Development Plan (1961-1981) 
(Mumbai Plan)

iii. Third Road Development Plan of Maharashtra 
State (1981-2001)

iv. Fourth Road Development Plan of Maharashtra 
State (2001-2021) (VISION -2020) 

for 20 years was 

designated as “NAGPUR PLAN”. This plan categorized 

the Indian road network into (a) National Highways 

– Mainly interstate arterial roads (b) State Highways – 

Arterial Roads connecting district headquarters (c) Major 

District Roads – Arterial Road within district, (d) Other 

Roads – Arterial Roads within district (e) Village Roads – 

Approach Roads for village connectivity Target of this plan 

was 26 miles road length for 100 sq miles area.

 Designed 

as “MUMBAI PLAN”. Based on Mining Activities, 

Industrial and Agro Industrial reform in the country. 

Road development Plan was prepared for faster industrial 

growth of country. Target of this plan was 52 miles road 

length for 100 sq miles area.

 The targeted Road length as per 3rd R. D. Plan 

is 2.76 lakhs km. of all categories including National 

Highway, Major District Road, Other District Road and 

Village Road. Thus the target of 3rd Road Development 

plan (1981-2001) which was to be accomplished by 

2001 only is not achieved within stipulated period and it 

required huge budgetary provision from the State. Due to 

price escalation, cost per Km is increasing which is a main 

difficulty to achieve target through available resources 

with state.

 The targeted road length under 4th R. D. Plan is 3.36 

lakhs km. To achieve the targeted length an investment of 

about Rs. 1.5 lakhs crore is required without considering 

future price escalation. Hence it is obvious that the targeted 

network cannot be developed within available financial 

budgetary resources of the state.

th

Adequate transport capacity to match the projected 
demand.
Adequate rural road network to provide 
connectivity.
Technological up gradation and modernization of 
transport equipment.

protection.
Village connectivity with all weather roads to 
connect all Villages.
Special consideration to the needs if infrastructure 
to connect Mining Areas, Power plants. Industrial 
Complexes, Ports, Agro industrial Areas, Market 
Centre, Health Centre, Administrative centre, 
Pilgrimage Centre and wayside Amenities, etc.
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From the above data of R D. Plans (PWD, GOM), it will be 
evident that no R. D. plan implemented within stipulated plan 
period. There are many obstacles summarized as follows:

The growth of any state depends upon its transport 
activities and dynamic movement of human being. This 
study is conducted from the available records and sites of 
Public Works Department (GOM) considering availability 
of infrastructure (road and bridges). The obstacles in 
achieving the desired growth are enumerated as below;

i. In normal course, considering budget provision, 
the targets which were to be achieved in 2001 
would be achieved in 2034, without considering 
price escalation.

ii. This does not include four laning of State 
Highways

iii. Expressway can’t be thought of in normal course.
iv. Users are deprived from better road facilities.
v. To complete the target of R.D. Plan 2001-2021; 

next 20 years will be required in normal course.
vi. Inspite of various schemes of funding (State 

Budget, Central fund, PMJSY, various state 

NABARD, HUDCO, WORLD bank, etc. by 
state and central government since independence, 
require road infrastructure of the requisite 
standard could not be achieved till now.

vii. Huge gap is always observed between required 
funds for road infrastructure and availability of 
funds through Government Treasury.

viii. Motor vehicles on state roads are increasing. Roads 

and cost of repairs and maintenance is increasing.

Irrespective of obstacles stated in para above, government 
of Maharashtra undertook the initiative for upgradation of 
major roads network and bringing it to National standards. 
The main focus was on the development of industrial 
connectivity around major cities like Mumbai, Nagpur, 
Pune, Aurangabad etc. and decided that all revenue 
divisions should be connected with a at least with four 
lane roads. 

This necessitated decongestion of the roads and establishes 
a good road network around major cities and district 
headquarters. National Highway Authority of India (NHAI, 
GOI) has taken a lead in increasing length of National 
Highways than targeted under Road Development Plan 
of Government Of Maharashtra. This seems to be major 
support by GOI to GOM for road development and thus 
the length of National Highways increased.

Considering the futuristic economical growth which mostly 
depends on the road network development, upgradation 
of National Highways (NHs), State Highways (SHs) and 
Major District Roads (MDRs) planned and estimated cost 
of such upgradation worked out. Economical growth of 
state is mostly depends upon transportation facilities like 
Air transport, Rail transport, Water transport etc; and 
all these transport needs better road connectivity. Any 
industrial growth like agro industry, small scale industry, 
Minings, Ports, trades etc; also depends upon standard of 
road connectivity. Thus the probable cost of expenditure 
with respect to these connectivity as capital outlay for 
establishing robust network of NHs, SHs and MDRs is 
about Rs. 3.74 Lakh crores as shown in following table.

1 National Highway 15111 12103 10 121,030

2 State Highway 30703 20750 6 124,500

3 Major District Road 49560 29500 4 1,18,000

4 ROB, on SH & MDR 210 210 50 10,500

The central and state governments were aware of the 
mismatch between demand and supply of funds for projects 
in road sector. There, various schemes were initiated by 
central and state governments to fund road infrastructure 

projects and loan schemes were also availed over and 
above the annual budgets of Public Work Departments. 
In so far as Maharashtra is concerned, this proved to be 

for the target set under the third Road Development Plan 
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of about 1,00,000 kilometers road length considering in 
fourth Road Development plan (2001-2021). To change 
this scenario, the state has to resort to different sources of 
funding for road projects. 

The road development had been non-priority sector in 
the initial years as there was thrust on socio economic 
and agricultural development till 1994. However, the 
state Government realized that, unless the road network 
is developed properly and other infrastructure like 
connectivity to railway, airport, ports, market center, 
agricultural area etc. are not connected by good roads 
the industrial development of state will not be facilitated, 
the industrial zone around Mumbai, Pune, Nashik, and 
Aurangabad were the main manufacturing zone where the 
employment would be generated. It was, therefore, decided 
by the state to funding to the roads sector. However,the 
budget provision in the last 19 years is not meets out the 
demand which is shown in the table given below from the 
data of PWD, GOM budget provision. 

R

1 2000-2001 1200.00 640.78

2 2001-2002 1400.00 1009.00

3 2002-2003 1600.00 643.88

4 2003-2004 1819.20 1049.52

2 2004-2005 2543.00 720.69

6 2005-2006 2716.40 1184.36

7 2006-2007 1990.00 1489.59

8 2007-2008 2714.70 1704.72

9 2008-2009 3347.00 2553.00

10 2009-2010 4899.43 2989.69

11 2010-2011 7675.12 2550.66

12 2011-2012 6972.34 2586.00

13 2012-2013 5257.61 2986.31

14 2013-2014 4687.68 4451.47

15 2014-2015 5193.78 3706.08

16 2015-2016 4019.33 4769.51

17 2016-2017 7018.33 4369.00

18 2017-2018 14836.27 7000.00

19 2018-2019 19133.51 8090.00

Outlay availed as above for 19 years was Rs. 54494.26 

crores is only 44.46% of total state outlay. Considering 

available outlay road sector development is impossible to 

achieve Road Development 20 year plan and hence uptill 

now deficiency in road sector is increased manifold which 

reflect on overall economical development of the state.

The problem of paucity of funds for road development 
is a perpetual phenomenon. The completion of roads is 
resorted stage wise as partial funds are only available. This 

40-50% of the required funds are available; construction in 
stages and that too through various schemes is attempted. 
Most of the earthwork and WBM is completed under 
Employment Guarantee Scheme Programme to give 
employment to the rural populace. Naturally this partially 
stage wise construction results into substandard roads. 
It is but natural that such substandard road would need 
a large chunk of funds for maintenance during and after 
every monsoon. Thus, more than one third of the available 
funds are required merely to repair the existing roads.

To add to this problem of stage constructions of roads 
with poor quality, there being different agencies for the 
construction of roads, such as, PWD, MSRDC, MMRDA, 
Zilla Parishads, Gram Panchayats, etc. lack of coordination 
between these agencies results into duplication and/or 
substandard work. Secondly, not that all agencies are well 
versed in construction of roads. The ultimate result is that 
one third of the total funds available go for maintenance 
which is a revenue cost and not as a capital gain in the 
form of new, improved roads.

Another issue related to stage construction is populist 
decisions made by politicians. If the funds are available 
for the construction of, say, 100 kilometers, there will be 
insistence to complete more length say 150 kms within the 
same grants with suggestions to water down the standard 

satisfaction in initial moments, in the long run it turns out 
to be a costly exercise. It needs to be borne in mind that the 
road construction is a science which has set of standards 

the grants are limited and on the other the demands are too 

temporary solutions to get a deprive from the competiting 

bound to be costlier in the longer run. It is always in the 
interest of the public that the government adopts a well 

techniques.
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The problems are further aggravated due to paucity of 
funds for timely renewal of roads already constructed. 
Also, the tendency of Indian people of overloading vehicles 
commuting on the roads is detrimental to the roads. Even 
a ban from Supreme Court on overloaded vehicles has 
not resulted into any respite from the situation. These 

If government focuses on the maintenance of these high 
density roads through its funds, it has to neglect the other 
low density roads.

The exercise of pothole feeling is a sheer waste. During 
and after every monsoon, we face the same problems of 
bad roads. This is not only a case of village roads, but 
it is also a case of state and national highways, in some 
stretches. This results into multiple problems, right from 

This also results into more accidents, some of them are 
fatal. There is lack of pre-and-post monsoon planning. 
The budget which is used like this is tax payers money, 
which shall not be used for such wasteful purposes.

For renewal, repair and Maintenance of existing road 
length, Public Works Department and Zillah Parishad 
for state roads get yearly grants from state and central 
government which is less than 1/3rd of demand as shown 
in following table.

(Rs in Crore)

1 2000-2001 2334.72 844.92 36.15
2 2001-2002 3001.63 834.62 27.81
3 2002-2003 3401.60 694.68 20.42
4 2003-2004 4321.73 834.21 19.30
5 2004-2005 4226.05 904.90 30.91
6 2005-2006 4328.82 1065.74 24.62
7 2006-2007 4544.63 520.99 33.47
8 2007-2008 4771.85 503.68 33.53
9 2008-2009 5597.38 542.40 27.56
10 2009-2010 5829.70 802.50 30.92
11 2010-2011 6412.67 1829.76 28.23
12 2011-2012 7053.39 2171.48 30.77
13 2012-2013 3758.70 1793.48 47.72
14 2013-2014 6043.62 1766.19 29.22
15 2014-2015 6665.63 2348.58 35.23
16 2015-2016 7257.83 1610.42 22.19

From above table it will be evident that against the 
requirement of Rs. 70,503 Crore, only Rs. 19,066 cores 
of non plan grant for repairs and maintenance has been 
allocated in last 16 years. Which is just 27% resulting into 
poor maintenance of roads. Renewal cycle for already 
constructed roads is prolonged from 3-5 years to 10-15 
years, which is bound to result into deterioration of road 
length, mostly during monsoon period.

From the above, deliberation target as per Road 
Development and achievement through state grant appear 

non plan outlay as there is not much incremental increase. 
During the period 2001 to 2019, the increase in road length 
is only about 30000 kms only. It means in an average only 
about 1700 km road length is added every year which is 
very meager compared to balance length as per 4th R. D. 
Plan. Considering the necessity of good roads alternative 
strategy is very much essential for road infrastructure. 

If we compare the total cost of construction and repairs 
of weaker roads with that of construction of strong roads 
as per norms, the construction of good quality roads as 

though it requires a substantial amount of initial outlay. But 
repair and maintenance cost will be low hence effectively 
Life Cycle Cost will be less. On such roads, commuters 
will get good transport services.

For the accelerated growth of automobile sector, both 
in the form of new technology and in the form of huge 
number of vehicles being sold and coming on the roads, 
the bad roads are treated as bete noire. There seems to 
be a paradox, in the sense that on one hand there is an 
exponential growth in the automobile sector and on the 
other hand, the reside lining in the quality of roads. If this 
continues to happen, it will hamper the overall industrial 
and agricultural growth of the state and the country. 
Perhaps, that could be the reason for stagnated growth 
rates of industry and agriculture and GDP on the whole.

Development and growth has a human face. A person 
who is travelling through congested roads every day 
spending hours together on road, faces down side effects 
of health problems, loss of time, lose of vehicular 
operation cost, energy and money. He is almost exhausted 
at the beginning of the day itself. This hampers his/her 
workplace performance. This becomes a deterrent for his/
her growth plus it is deterrent for the overall industrial 
growth also. The output of such person is always bound 

jams are becoming a regular feature on city roads. It is also 
not possible for him/her to shift to nearby places, because 
of poor roads in village, taluka, and other towns. Good 
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roads and connectivity can reduce a lot of health, social 
and economical problems of individuals and of society. 
Just like blood vessels in human body, the roads are blood 
vessels in national body. If any blockage is developed 
in the blood vessels it kills us brutally. Like-wise, the 

ing the national economy.

Majority of these projects are bituminous roads. Due to 
untimely rains and such problems, the maintenance cost of 
the same is becoming very high. It seems that this has not 
been forecasted properly. So the roads are not maintained 
timely. This results into quarrels between the government 
and public unrest on this issue. It is now almost accepted 
as a fact that cement concrete roads do not face such 

henceforth shall be constructed to/upgraded to cement 
concrete roads. This will reduce the various problems 
associated with frequent repair and maintenance.

Even after more than 72 years of independence, 100% 
village connectivity is yet to be achieved. There are over 
150 villages which are still not connected by any type 
of road in Maharashtra. Most of the villages requires 
long bridges, hilly roads and water transport Jetties, as 
some villages are situated on island. As the population 
of these villages is meager, the PPP model is not useful. 
The government has no any alternative but to achieve the 
connectivity through budgetary allocation. The budgetary 
allocation to such work would be possible only by diverting 
budgetary provisions meant for high density roads.

There is a paradigm shift in the mindset of people after 
globalization. In the past, people used to be happy 
with mere availability of road. Their expectations of 
development of roads were limited to up gradation from 
earthen road to WBM and then to bituminous road. Now 
the situation has changed. People are not content with 
mere up gradation of riding surface.

Generally public expect accident-free roads, they expect 
more comfort level while driving on the roads, they expect 
safety and security, they expect aesthetics of roads, they 
expect proper road furniture, they expect arboriculture and 
landscaping, they expect smooth grade and surface, they 
expect road side facilities like bus- bays, parking areas, 
rest areas, market plaza, agro based service stations, daily 
need based services, vehicle garages for repairs, motels, 
hotels, food malls, toilets, medical services along road 
sides. Police chauki along road, side trauma care centre 

level roads, tunnels, safety from accidents like brufen 
wire ropes, metal crash barriers, durable roads, bump-less 
surface so on and so forth. And they want all these on all 

types of roads and also, they want it instantly. Meeting 
these expectations is a costly affair. This requires a huge 
outlay of funds, which can be made available through PPP 
model, which is well established source globally.

 
Available land width along with existing road length 
is required to be utilized for widening improving and 
providing additional facilities for the road users protect the 
Government Lands from encroachments at various places 
upto the boundary of right of way, which is not possible 
in normal course. Even land can be protected through 
Arboriculture at the boundary so that no encroachment 
will take place in future. Secondly, Toll plaza on the road 
creates a spot of safety where personnel are available 
round the clock. Road users can communicate if anything 
untoward happens on the road like accident, robbery, 
mishap, etc. Toll plaza can turn out as information centers 
for the road users. Even policing can be possible to keep 
watch on vehicles and activities of road users. Toll plaza 
can be used to coordinate and to get round the clock 
information useful to the public and Government.

The pace of urbanization is a matter of concern globally. 
India is not an exception to this. But here the problem is 
worst due to regional imbalance. Mumbai-Pune-Nasik 
corridor is well developed and catering to about 40% 
of the population of the state. People are shifting from 
villages to metros in such corridors. This migration is 
causing troubles for agriculture sector. It is also creating 
unemployment problems. It is also putting unmitigated 
burden on city infrastructures. One of the reasons for the 
same is obviously the bad roads and bad connectivity. If 
better quality roads and better connectivity is given at 
village and taluka level, at least some migration will be 
avoided.

Such migration problem has many facets. It is forcing the 
cities for vertical development, putting pressures on their 

different environmental and health related problems. It 
is escalating the living costs beyond the capacity of the 
common man. It is leading towards more criminalization 
leading to law and order situation. On the other hand, for 
villages, the possibility of growth is almost standstill. In 
the rural area agricultural land is there, but there is no 
one to work on it. During pre-independence era, we had 
self-reliant villages. Now we have defunct villages. This 
two-fold problem can be sorted out to some extent by 
providing good quality roads and good connectivity right 
from village level.

To address the overwhelming demand of better road 
network. Government of Maharashtra has been a pioneer 
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in implementing PPP policy. About 150 projects has been 
approved and implemented by GOM and about 44 projects 
by GOI under PPP to expedite the road development 
projects for Rs. 64366 crore and 6487 km length of 4/6 
lane roads are completed. Considering the huge money 
required within short period for road development proper 
infrastructure planning is essential otherwise such big 

sector, Infrastructure Development Planning regarding 
PPP projects is described below

For road infrastructure development network planning 
considering importance of road is essential. For this 

industrial development, agricultural development, market 
places, educational location, tourist locations, etc. should 
be consider. 

The clusters can be formed in different ways. Firstly, we 
can have one district as a cluster. For that district all the 

can have a combination of two or three adjacent districts. 

district. Each cluster then shall be the part of once cluster 
contract. Such contract is suitable to build all types of 
roads for the cluster.

the basis of vehicle counts only. Presently, the roads are 

mostly through National and State highways), Medium 
density corridors (covered mostly through Major and 
Other District Roads), and Low density corridors (covered 
mostly through Village roads). However, there are other 
concerns such as, mining activities, tourist places, 
pilgrimage, industrial belt, IT industry, port, etc. The roads 
related to such types shall be considered as High density 
corridors and treated accordingly. This will enhance the 
growth and development of these areas. Maharashtra has 
plenty of such places, which require instant solution for 
the situation.

tolls, through annuity payments, and through other 
schemes funds. This will create overall development of 
the road infrastructure. And it will also partially reduce the 
regional imbalance; at least the ball will be set in rolling 
in that direction.

This combination of all types of roads together will give 

the initial cost of the project. Also, a sort of government 

This way we can bring clarity in this whole process by 
eschewing arbitriness and adhocism. Again, the toll 
collection will not be a responsibility of the developer; 
it can be auctioned and handed over to a specialized toll 
collection agents. This will help the developer to focus on 
the construction quality and maintenance issues.

The scheme of clustering and master plan will help the 

projects. This may also further reduce the rates of interest, 
which will again help the developer and the government 
to reduce the life cycle cost. In a way, the government 
can become equity partner in the whole process of road 
infrastructure construction. The toll collection agent shall 
deposit the money of his commitment in advance, which 
will reduce the pressure on the government, developer 

good infrastructure on most of the roads throughout the 
districts. But he need not pay for it in totally. For some 
facilities, he will pay the tolls and remaining he can enjoy 
at the cost of other road developing agencies. It may be 

the process.

This can fuel tourism industry in many ways – such 
as, cluster tourism, medical tourism, Agro tourism, 
pilgrimage tourism, etc. Again, this will help industries to 
have forward and backward linkages established in a more 
organized and faster ways. This will also help the farmers 
to have local market along road side and to move their 
goods at speed from one place to another and get better 
in bargain.

The state has experienced an exponential growth through 
the examples of developed road like Mumbai-Pune-
Kolhapur, Pune-Ahmednagar-Aurangabad-Jalana-Watur, 
Ahmednagar– Kopargaon–Manmad, Nagpur–Jam–
Chandrapur, Nagpur–Amravati, Mumbai-Nasik–Dhule, 
etc. The pace of growth after completion of Mumbai 
Pune Expressway is many folds compared with the 
pace of growth prior to the construction of Mumbai 
Pune Expressway. It is for anybody to discern that today 
Kolhapur road user can come to Mumbai from Kolhapur 
and can go back to Kolhapur on the same day with out 
making ahalt which was not possible earlier. Similar kind 
of Economical Development can be possible after overall 
network developed in the state. 

public sector following recommendation are proposed for 
overall growth of road infrastructure.



TECHNICAL PAPER

INDIAN HIGHWAYS 23FEBRUARY 2021

12. 
i. Independent strategy like PPP model should be adopted 

for faster development for high density corridor roads. 
Funds generated from these roads can be utilized for 
other low density corridor roads to develop cluster of 
road network. 

ii. It is imperative to have a Master Plan for all the roads in 
the state. The Master Plan shall specify distinctly about 
which projects shall be considered as (a) BOT Toll, (b) 
BOT Toll along with Annuity and (c) Annuity. Also, it 
shall contain that the other roads is to be built by using 
funds from central and state governments (which are 
available through various schemes).

iii. Strong public sector with a long term policy can only 
implement PPP projects successfully in partnership 
with the private sector. Long term policy will lead to 
evolution of strategic relations help with the private 
sector to deliver the facilities to commuters.

iv. It is the responsibility of the public sector to create a 
conducive environment for the furtherance of PPP 
policy. The relationship in between the public sector and 
private sector should not be in the form of a master and 
servant.

v. It goes without saying that implementation of PPP 
has to be necessarily a synergetic endeavor to reap the 
best results. Private sector should also not come only 

nationalistic goal to create facilities for the commuters 
as a contribution to the nation.

vi. PPP model comes handy whenever government wants 
to create assets at faster rate. It is needless to state that 
good infrastructure leads to prosperity to the country. 
Value addition projects should be done through PPP for 

to produce affordable and reliable services to meet 
the basic human needs of the citizens. Such resources 
can be used in facilitating sustainable local economic 
and social development to generate employment and 
eliminate poverty and to enhance per capita in come.

vii. Privatization is not a remedy for all ills but still it can 
be harnessed to create good assets by following proper 
rules and regulations with transparency. PPPs are 
impossible without honest and competent services and 
stable public sector. PPPs need institutional capacity, for 
which private sector should work with principles and 
honesty to achieve the nationalistic goals.

viii. Public Private Participation relieves the Government 

relation to the projects.
ix. Public Private Participation accelerates growth in the 

economy through PPP project and a ripple effect in the 
private sector.

x. Public Private Participation leads to increase in 
 provision of a better 

quality road is available. 
xi. Time saving, distance saving and ultimately saving in 

vehicle operation cost due to one way movement on 
four or more lane roads, if central median with tree 
plantation should be provided as a barrier.

xii. Public Private Participation will create value for 
money in the existing infrastructure network, if proper 
geometrical improvement, safety measures follows. 

xiii. Public Sector/Government has a limited resources and 
being a welfare state huge amount required for creation 
and maintenance of road infrastructure is very much 

larger public interest.
xiv. PPP is one of the tools to generate funds which can be 

utilized to create a good road infrastructure but public 
sector should apply its surgical mind for PPP project. 
Build-Operate-Transfer Schemes are successful if both 
the parties are knowledgeable and well versed with the 
strength of each other, before signing the contract.

xv. While operating PPP model government is not going 
away but regulating the private/public fund and capacity 
to generate capital structure for development to create 
more facilities to commensurate with the international 
development.

xvi. As far as the road development is concerned the 
government should pursue the PPP model vigorously 
especially where it could be successful and then 
gainfully construct durable rural road network which 
necessarily cannot come up without robust budgetary 
support.

xvii. PPP Project should be such developed that it would fully 
cater to the requirements of road side habitations with 
optimal project cost and optimal concession period. The 
development can be planned phase wise. But the phases 
should be such that the development would always be 

xviii.  In the last, but the foremost is that there should be a 
coherent policy on PPP projects which shall to the 
possible extent be free from capriciousness.

 
1. Road  Development Plan of Public Work Department, 

Maharashtra state (India)
2. Ph.D. Thesis on, “Critical Review and Evaluation of 

Public Private Partnership (PPP) Projects for Social 
Causes with Special Reference to Infrastructure in the 
State of Maharashtra (India)” by Dr. M. N. Dekate

3. Technical Paper on “User Fee V/s. Vehicular Operation 
Cost” published in Indian Highways, May, 2017.
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The award given by an arbitrator can be challenged in the 
court of law under Section 34 of Arbitration & Conciliation 

India’ under the following sub-heads - 

a. Fundamental Policy of Indian Law – It includes -
i. Compliance with statutes and judicial precedents;
ii. Need for judicial approach;
iii. Natural justice compliance;
iv. Wednesbury reasonableness;

b. Interest of India;
c. Justice or morality; and
d. Patent Illegality - 

i.  Contravention of substantive law of India;
ii. Contravention of Arbitration & Conciliation Act, 

1996 as amended;
iii.  Contravention of the terms of the Contract.

It has been laid down by the Hon’ble Supreme Court 
(Associate Builders verses Delhi Development Authority 
decided on November 25, 2014) that when any of heads/

award, court does not act as court of appeal. Interference 

are arbitrary, capricious perverse, or when conscious of 
the court is shocked or when illegality is not trivial but 
goes to the root of the matter – not when merely another 
view is possible.

It has further been held by the Hon’ble Supreme Court in 
this judgment that an arbitrator is the ultimate master of 
quantity and quality of evidence while drawing arbitral 
award. An award based on little evidence or on evidence 
which does not measure up in quality to a trained legal 
mind cannot be held invalid. Law laid down by the Apex 
Court is the guiding factor for all subsequent decisions of 
various courts.

Under the provision of Section 34(3) of the original Act 
an application for setting aside is required to be made in 
the appropriate court within 3 months on the receipt of the 
award. Further one month’s extension is allowed on the 
satisfaction of the court.

In NCD Delhi awards are directly challenged in the 
High Court whereas in States like Punjab, Haryana etc. 
initial challenge to award lies at the level of District 
Judge or his assignee. No time limit has been made out 
in the arbitration & conciliation act, 1996 for the courts to 
dispose of these cases. It is an accepted position that there 
had been unusual delays at the level of courts to decide 

example here of two pending cases pertaining to M/S. 
Afcons Pauling JV verses State of Punjab. In both these 
cases awards contain future interest @ 12% PA. These 
awards were challenged in the District Court during the 
year 2007 and 2009 respectively. One case pertaining to 
the year 2007 has been decided very recently and the other 
is still pending in the district court. Channels like appeals 
in the High Court or Supreme Court is still to be crossed. 

general treatment to awards in the courts.

Due to delays both parties suffer huge losses. The 
petitioner contractor suffers on account of the fact 
that he is deprived of the money rightfully due to him. 

delay in the completion of this and other projects being 
handled by him. Respondent party which invariably is 

future interest on award money which in many cases ends 
up many times more than even the original amount. Such 
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delays are even killing the very purpose of arbitration as 
an alternative dispute settlement mechanism for early and 
cheaper means of dispute settlement. 

Arbitration cases pertaining to government departments 
are being defended by the Government pleaders who are 
generally not properly equipped to defend their employer 
for the following reasons – 
i. Government Pleaders are heavily burdened with day’s 

work with variety of cases of all sorts. Arbitration 

also attributed to the fact that being of general nature 
they are not equipped with latest laws on arbitration. 
They also lack back ground knowledge of the dispute 
which generally is of complex technical in nature. 

ii. Government Pleaders do not get proper feedback 

normal happening with the departments that when 
projects are completed or nearing completion the 

at the helm of affairs are neither conversant with the 
background of dispute/s nor interested to understand 

involved they consider these cases a mere liability. 

In the amended Act of 2015 (No.3 of 2016) and (No.33 
of 2019) section 34(6) has been introduced reproduced 
below –

“An application under this section shall be disposed off 
expeditiously, and in any event, within a period of one 
year from the date on which the notice referred to in sub-
section (5) is served upon the other party.”

However courts are not adhering to this provision and the 
matter is left at the mercy of the councils generally having 

Considering the gravity of the problem and in order to 
provide for speedy disposal of high value commercial 
disputes involving complex facts and question of law the 
bill namely Commercial Courts, Commercial Division 
and Commercial Appellate Division was passed by 

“The Commercial Courts, Commercial Division and 
Commercial Appellate Division of High Courts Act, 
2015” (4 of 2016). Under the Act Commercial Courts were 
constituted at the District level and High Courts to deal 

with arbitration and other commercial matters. Provisions 
of the Code of Civil Procedure, 1908 also stands amended 
suitably under the provision of Section 16 of this Act. 
Under the provision of this Act all the Arbitration Cases of 

stand transferred to Commercial Courts especially created 
for such purpose.

As per stipulation in Section 14 of the said Act the 
Commercial Appellate Division shall endeavour to 

A look at the pendency of cases in courts since the 
creation of commercial courts will show that inspite of 
new enactment there is no visible improvement in the 
disposal of these cases. It is attributed to the lack of will 
to push through these cases both at the level of lawyers 

of these cases is not being adhered to. The process of date 
after date is still going on.

Under Section 36 of the original Act of 1996 enforcement 
of the award under CPC, 1908 was subject to the following 
conditions –
i. That time limit to challenge the award under Section 

34 (3) had expired or
ii. Such application having been made, it has been 

refused.

Under new Act this section stands amended by introducing 
Section 36(2) which states, “Where an application to set 

itself render the unenforceable, unless the Court grants an 
order of stay of the operation of the said arbitral award in 
accordance with the provisions of sub-section (3), on a 
separate application made for such purpose.”

Taking advantage of this amended section parties are now 
resorting to enforcement of the awards without waiting for 
the outcome to the challenge of award under Section 34. 
Once award is enforced and money paid the application to 
challenge the award becomes almost in fructuous for lack 
of interest by concerned party. Thus the very purpose of 
challenge to the award procured against public policy of 
India gets defeated.
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Though the challenge to arbitral awards under Section 34 of the 
Act is very limited because under ‘public policy of India’ court 
does not act as court of appeal but still even the genuine awards 
are being challenged in the courts. Main purpose of challenge in 

responsibility. This tendency is causing huge loss to the State 
Exchequer which needs to be curbed. Only such awards needs 
to be challenged which falls within the ambit of violation of 
public policy. Responsibility to pursue these cases actively in 

handled these projects during execution.

i. Challenge to awards should rest only with the High 

Court as is in Delhi. State Governments may make 
the necessary amendments. This will go a long way 
in early disposal of awards. 

ii. Only competent Engineers having capability of 
deliver should be the guiding criteria for posting on 
important projects and not be changed till the project 

of posting on such projects needs to be avoided. 

iii. 
handling big projects needs to be regularly updated 
in regard to techno-legal issues through expert 
discussion by arranging seminars and meetings. 

01-02-21  Monday 04:00 PM Subgroup B-3 (Liquefaction of Soil) Foundation, Sub-
Structure, Protective Works and Masonry Structures (B-3)

Online Platform

06-02-21

 

Saturday

11:00 AM Bearings, Joints and Appurtenances (B-6)

Online Platform
11:30 AM

Mechanization & Instrumentation (G-4)
Road Maintenance and Asset Management (H-6)
(G-4 & H-6) Joint Meet

03:00 PM General Design Features (Bridges and Grade Separated  
Structures) (B-1)

13-02-21 Saturday 11:00 AM Steel and Composite Structures (B-5) Hybrid Platform
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P. M. DESHPANDE1

Flexible pavements are so named because the total 

pavement structure is typically composed of several 
layers of materials. Each layer receives loads from the 
layer above, spreads them out, and passes on these loads 
to the next layer below. Thus the stresses are reduced, 
which are maximum at the top layer and minimum at the 
top of sub-grade. In order to take maximum advantage of 
this property, layers are usually arranged in the order of 
descending load bearing capacity with the highest load 
bearing capacity material (and most expensive) at the 

top and the lowest load bearing capacity material (and 

surface layer. The top layer is generally bitumen bounded. 
The other layers are generally unbounded. It is seen that 
pavements which are built on weak soils, experiencing 

Inspite of the improvements in materials and design 

roads - are suffering premature damages. Pothole problem 
is Universal. Despite designing pavements for 10 or 15 
years life, the potholes appear in initial few years only 
– predominantly during monsoon. Generally, blame is 
put on construction. But the scale of pothole formation 
is so wide that construction alone cannot be blamed for 
its occurrences. So it is necessary to investigate design 
adequacy. In fact it is desirable to review the mechanism 
of load transfer and adequacy of modeling presently 
being assumed for design purpose. The Urban areas are 
generally inundated in monsoon. So there is an urgent need 
to develop better understanding of mechanism of transfer 
of wheel load to sub-soil that is amenable to mathematical 

under various loading and environmental conditions.

1    Retd Chief Engineer & General Manager (Tech), CIDCO, Maharashtra, E-mail: pmdeshpande_1144@yahoo.com

 Wheel Supported on Granular Layer Showing how 
Load Spreads (Google)
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 The IRC:37 philosophy of pavement design involves 
designing pavements for satisfactory functional and 
structural performance of the pavement during its 
intended service life period. Performance of the pavement 
is explained by performance models which are either (a) 
purely empirical (only based on past experience) or (b) 
mechanistic-empirical, in which the distresses/performance 
are explained in terms of mechanistic parameters such as 

into the design model and see if there is any inadequacy 

 Empirical design-An empirical approach is one 
which is based on the results of experimentation or 
experience. Some of them are either based on physical 
properties or strength parameters of soil sub-grade. In 
some situations the empirical design can be best suited. It 
will involve construction of sample roads and observe the 
performance and adopt the sample best performed under 
all loading and environmental conditions.

 Mechanistic-Empirical Design Empirical-
Mechanistic method of design is based on the mechanics 
of materials that relates input, such as wheel load, to an 
output or pavement response. In pavement design, the 

a pavement structure and the physical causes are the loads 
and material properties of the pavement structure. The 
relationship between these phenomena and their physical 
causes are typically described using some mathematical 
models. The theory selected in IRC:37 for the analysis of 

pavement is modeled as a multi-layer system. The bottom 
most layer (foundation or sub-grade) is considered to be 

Elastic Modulus, Poisson’s ratio and thickness of each 
layer are the pavement inputs required for calculation of 

at the surface of the pavement. Now for simplicity the 
performance of the pavement is related to a value called 
resilient modulus for both unbound and bituminous bound 

shortly as elastic modulus of a material under repeated 

Presently it is empirically related to CBR and other tests.

 The elastic property of any material is derived from the 
bond between elementary particles. In case of unbound 
granular layers there is absence of binding material and 

elastic property of unbound granular

 Stresses Generated in Different Layers by Wheel 
Load ( Google Image)

layer. The present day flexible pavement layers have 
different functions. The top bituminous layer has a function 
of restricting deformation due to wheel load while the 
base course gives the flexibility. The sub-base gives base 
appropriate platform to mould and absorb stress generated 
by wheel load. The sub-grade insulates the pavement 
from sub-soil disturbances due to environmental changes. 
Different pavement layers recover the strain resulting from 
wheel load either by virtue of its intrinsic elastic resistance 
or by passive pressure of surrounding material or by virtue 
of movement of wheel. The passive pressure generated in 
surrounding material is adequate only to resist light wheel 
load. The heavy wheel load results in generation of strain 
under the wheel and upheaval in immediate vicinity of 
wheel ( ). When wheel moves forward, the upheaval 
and compressive strain moves forward and strain behind the 
wheel is recovered. So the elasticity of granular pavement 
layer is the result of moving wheel load and confining 
stresses on granular particles. Thus apparent elastic property 
of layers can be attributed to interaction of dynamic wheel 
load and inter particle friction of unbound materials of the 
layer and so it can be called as virtual resilient modulus

clayey soil or marshy sub-soil, disturbance of underground 
services etc. When pavement is saturated with water, water 
reduces inter particle friction which reduces horizontal 

stress. The vertical stress then penetrates sub grade and 
results into excessive settlement. If sub - soil is clayey soil 
saturated with water, then its shear strength is unable to bear 
the excessive load which results in permanent settlement of 
the pavement. The settlement of sub grade then results in 
settlement of layers above which creates potholes. If sub – 
soil is hard and loses inter layer friction, then the wheel load 
causes more upheaval which results in cracking of asphalt 
surface. The cracks then admit rain water which ultimately 
leads to formation of pothole. This synthesis of pot holes 
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is in agreement with the observation of US Army Corps of 
Engineers that pothole formation requires two factors to be 

 Water weakens the soil beneath and also granular sub-

the loads that strain the pavement to permanent settlement. 
Potholes also form progressively from fatigue of the road 
surface which can lead to a precursor failure pattern known 
as crocodile (or alligator) cracking. Water also weakens 
the Granular layer. If particle size of the layer is small, it 
undergoes increase in volume when saturated with water 
and cause disruption of upper asphalt layer. Wheel load on 
pavement results in pumping of water and injecting it into 
asphalt layer. The pumping of water into asphalt layer results 
in stripping of aggregate and consequently asphalt layer 
looses bond. The loose stones are thrown out due to force 
exerted by wheel. In urban areas tree roots also damage the 
pavement which can also results in creation of potholes.

 In some cases potholes are formed due to unyielding 
sub-soil which cannot provide adequate friction to 
slippage of granular material in base/ sub-base. Under such 
circumstances base and sub-base particle heave up in the 
vicinity of wheel which results in surface cracks in heaved 
bituminous layer leading ultimately to formation of bumps. 

supported by sub-soil and balance wheel load is supported 

elastic modulus resulting from dynamic wheel load.
The recent increase in wheel loads, use of multi- axle 

vehicles and increase in tire pressure have resulted in load 
penetration deep into sub-soil. The wheel load of a single 
wheel and group of wheels of the same weight results 
in differential load penetration. In the case of the multi 

nd 
axle passes on to position of 1st axle without permitting 
strain by 1st axle to restore completely. This results in 
virtual wheel load to exceed the actual wheel load. The 

critical distance between two axles required to restore 
strain created by 1st axle by the time 2nd axle reaches 

inter particle friction. As the friction reduces the critical 
distance between the axles increases. It is also a function 
of speed of the vehicle. So for certain value of the friction, 
two axle vehicle can cause apparent load to be in excess of 
actual wheel load. The clayey soil sub grade can undergo 
dramatic transformation when it changes from dry to water 
saturated condition. When saturated a little additional load 

the soil. Further if the soil is expansive, then it can cause 
upheaval of the pavement which manifests in potholes.

pavement can be grouped as follows: 
i. Water – saturation of granular layer reduces inter 

particle friction. This results in reduction in Virtual 
Resilient Modulus (VRM) of the layer. The decreased 
VRM results in permanent settlement and increase 
load on layer below.

ii. Water – saturation also cause pumping of water into 
layer above (asphalt). The water under pressure 
results in breaking of bond, which reduces Resilient 
Modulus (RM) causing failure of asphalt layer.

iii. Water – saturation of clayey and expansive sub-soil 
causes upheaval of sub-soil and layers above. Thus 
reducing RM of layers above.

iv. Very hard sub-soil offering almost no frictional 
resistance to sub-base/base material results in slippage 
of materials from unbound layers..

v. Increased wheel load, Tire pressure, and use of 
Multi axle vehicles results in deep penetration of 
load. The load penetrates deep into sub-soil and 
causes permanent settlement of foundation and 
corresponding settlements of layers above.

 Navi Mumbai is developed mostly on Marine Clay, 
Volcanic Ash and Tuff rock. The roads constructed in the city 

to develop potholes/craters. It was thought that this can 
be avoided by providing stable foundations by stabilising 
the soil. Various ways to strengthen the weak foundation 
soil were studied. The most obvious was to replace it with 
good/ inert soil. But it was costly. The other options were 
to stabilise the soil by sand drains, or lime piles or by 
mixing it with granular fraction. 

 The lime pile technique was used to treat marine clay 
sub soil in Vashi Node. The lime piles are provided by 

hydrated lime mixed with sand and then pouring water. 
The lime stabilises the surrounding soil. After sub-soil of 
roads were treated with lime piles there was no problem 

 The use of lime piles proved to be inadequate for 

container & other heavy vehicles - made the difference. 

light vehicles. On the link road layers of Dense Bitumen 
Macadam & Bitumen Macadam used to be damaged in 
every monsoon despite provision of lime piles. The inter 
layer tension used to separate the layers. In monsoon, the 
granular layer below Lean Bituminous Macadam used to 
be saturated and weakened resulting in reduction in its 
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virtual resilient modulus which in turn created tension in 
top LBM, BM, and DBM layers that resulted in peeling of 
layers. Thus there the deterioration traveled from bottom 

The Palm Beach Marg in Navi Mumbai was provided 
with state of art foundation by stabilising marine clay sub 
soil by providing sand drains and in some stretches where 
the marine clay depth was less, by replacing the clay with 
murrum. The conventional crust - IRC -was provided at 
top. Though the crust was designed for commercial heavy 
vehicles, the movement of heavy vehicles was not allowed 
on the road. The road served its designed life without 
development of potholes.

The Sion–Panvel expressway which runs parallel to 
Palm Beach Marg, mostly aligned on good sub soil varying 
from hard murrum to soft rock. The crust was designed 
as per Maharashtra PWD norms. The road was open to 

foundation, the road used to be full of potholes every 
monsoon. The road used to be repaired by adding one 
BM layer after every monsoon.. Ultimately the road was 
concreted. Thereafter it performed well. 

 Initially Thane-Turbhe road in Navi Mumbai was 
having bituminous pavement. The road developed lot of pot 
holes in monsoon. The road then was concreted. At some 
locations the cracks reappeared. The investigation revealed 
that the cracks were located at the positions where water 
movement under the pavement was noticed. The locations 
near culverts – at the edges of channels, moving ground 

in reduction of bearing capacity of sub-grade which 
developed tensile stresses in concrete beyond limiting 
stresses. The cracks were also developed where granular 
layer was unable to provide virtual resilient modulus. 

In case of peripheral road in Kalamboli Ware-housing 
complex initially asphalt pavement was provided. The 

simultaneous occurrence of high tide and high intensity 
precipitation, the water level observed was at road surface. 
The underlying soil was marine clay. Taking clue from 
experience at other sites, it was decided to provide geo 

Reinforcement was provided. In other stretch geo cells 

of improving virtual resilience modulus of granular layer. 
The roads were serving ware housing area and hence used 
by heavy vehicles. The weight of vehicles and the tyre 
pressure were checked. It was found to be 100T and 125 psi 
respectively. After 3years it was found the tension generated 
completely damaged the bamboo reinforcement and snapped 
nylon geo cell walls. In this case soil was not stabilised.

 In Dronagiri warehousing complex–where heavy 
vehicles were expected and the area was below high water 
level. There the subgrade was stabilised to a depth of 3 to 4 
m by lime piles against total depth of marine clay layer of 6 
to 8 m. Then the road with bituminous crust of conventional - 

 Pavement Confinement with Geo-Cells Formed 
with Geogrids & Nylon Nets

IRC–design provided, After 3 -4 years, the roads developed 

potholes in the monsoon after opening for multi axle 

container traffic. Thereafter geo-cell was tried. The Geo-cell 
imparts confining pressure and pre compresses the aggregate 

ahead of application of wheel load as shown in 

 In Nerul the lime mixed concrete granular sub-base 
was provided so as not to be disturbed by water. For 
Vashi – Koparkhairane part of the road was provided 
CNS layer of aluminium slag and part road was provided 
CNS layer of stabilised murrum. All the above roads are 

is satisfactory. These experimentation prove that for light 

and conventional IRC crust (sub – base & base). But this 

gets fully or partially submerged. Such roads will have to 
be designed by using different mechanistic model. 

located on marine clay marsh. The pavement designed 
could not be constructed because of marsh. The crust 
material used to go down into the marsh. Then geo-cells 
were provided. The pavement was completed thereafter 
and served without potholes. 

In construction of Concrete Apron for Airbus 
380 at Nagpur, Maharashtra Airport Development 
Corporation (MADC) provided sub-grade of CNS layer 
above deep black cotton soil sub soil. The CNS layer 
was developed by in situ mixing of black cotton soil 

soil with murrum. The decision to use stabilized in situ 
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soil was taken because the investigation revealed that 
murrum from some of quarries also exhibits expansive 
properties. The performance of the Apron is satisfactory.

 Water, Marshy/Expansive Sub-soils, Constantly 
increasing capacity of vehicles and constant increase 
in tyre pressure are causing considerable reduction in 

 Introducing rigid base and sub-bases is not a solution.

and dealing with expansive sub-soil can be only solution.

The nylon/ HDPE reinforcement can offer a solution.

The above experimentation suggests that potholes 
formation can be avoid by:
i. Ensuring proper drainage under the pavement as per 

IRC provision. This may not be possible in Cities.
ii. Restriction the wheel loads suitably when the roads 

are inundated. This will also not possible. This 
provision is made in some of Euro Codes. But this 
also is not feasible in Cities.

iii. Develop design of each layer based on Virtual 

will be of thick high Modulus Bituminous Concrete 

layer should suitably reduce the imposed load so that 
the layer below can bear it without cracking. The 
bottom of bituminous layer shall be impervious to 
water and should prevent entry of accidental pumping 
of water from intersection of bituminous layer and 
granular layer. If due to saturation, the granular layer 
below looses it bearing capacity, then the upheaval of 
granular layer due to load be prevented by stiff top 
layer. Under this condition tensile crack at the top 
should be restricted so as not to admit water from top.

iv. The base layer should be of granular material suitably 

pressure to granular material so as not to allow 

v. The sub-base layer should provide the stability to 
granular layer. The stability required for granular layer 
is for ensuring its free movement to achieve required 
Virtual Resilient Model and prevent pumping of sub-
soil and sub-grade particle into base and reduce inter-
particle friction. In case of loss of inter particle friction 
of granular particles due to saturation a suitable geo 
grid reinforcement in the form of geo-grid or geo-cell 
can be introduced.

vi. Sub- grade should be a layer of suitably stabilized 
sub- soil mainly to contain expansion of sub-soils and 
prevention of pumping of sub-soil particles into sub-
base.

vii. 
measurement of Virtual Resilient Modulus by 
developing suitable equipment and instrumentation.

layered model designed on the basis of Virtual Resilience 
Modulus can increase the pavement life and can ensure 
pothole free pavement. The top layer has to be of high modulus 
asphaltic layer to take the heavy wheel load and limit settlement 
& upheaval for comfortable ride. The second layer has to be 

modulus to restore strain created by moving wheel load. The 
foundation layer shall have strength to support incidental 
penetration of load. It should also offer resistance to slippage 
of sub-base granular material. The analytical model for Virtual 

movement can be worked out and cross checked by suitable 

 Typical three Layer Flexible Pavement  
Model –Google Image

1. I I T lecture notes – Google
2. Modulus Improvement facor for Geo-cell Reinforced 

Bases- Ofer Kief, K. Rajgopal, A. Veerraraghavan,  
S. Chandramouli.

3. Flexible Pavement Design – Google
4. 
5. 

Patching Mix Using Cut-Back Bitumen’.
6. Flexible Pavement Design Procedures Pavement Managers 

Workshop August 6-8, 1985 Texas State Department of Highways 
and Public Transportation Highway Design Division Pavement 
Design Section.- Google

7. The Effects of Inundation on Pavements, Contractors Report, 
Submitted to: Date: 27 April 2011 Ref No: 383 (1308) JCBS, 
Project Sponsor: Donald Burton, Google

8. Road wear from Heavy Vehicles-an overview, Report nr. 08/2008, 
NVF committee Vehicles and Transports, Google
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MoRT&H CIRCULAR
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Note :- Above Circular & its Enclosures are available on MoRT&H Website : www.morth.nic.in
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