.,@ RATNA INFRASTRUCTURE PROJECTS PVT. LTD
RATNA (Experienced in Fill Boad Construction)

Wishes a Grant Success of 218th IRC Councl Meeting @ Alzaw
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6th Floor, M.No.2-64/2/A, Megha Hills Society, Madhapur, Hyderabad-500081.
Ph: 040-2325263, 23557131, Fax: 040-23555264, www.ratnainfra.in, Email: ho@ratnainfra.in
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Shri Venkaiah Naidu
Hon’ble Vice President of India
TH. gaUd, 9. 0. . A % 39-TIgufa & frett wfea
N. YUVARAJ, IAS PRIVATE SECRETARY

TO THE VICE-PRESIDENT OF INDIA

72 faweit/NEW DELHI - 110011
TEL.: 23016344 /23016422 FAX : 23018124

ps-vps@nic.in

The Hon'ble Vice President of India is happy to know that
Indian Roads Congress is organizing its 215" Mid Term Council
Meeting on May 4 — 5, 2018 at Aizawl, Mizoram.

The Vice President extends his greetings and congratulation
to the organizers and the participants and wishes the event all

success.
M
Moty o ™
(N. YUVARAJ)
New Delhi
26™ March, 2018.
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MESSAGE

It is a pleasure to know that the 215th Mid-Term Council
Meeting of the Indian Roads Congress (IRC) is being
organized at Aizawl during 4-5 May, 2018.

As we witness unparalleled expansion in roads and
infrastructure across the country, IRC is expected to
contribute their constructive support and ensure collaboration
among the related professionals in realizing the dream of a
New India.

I hope that the Mid Term Council will offer an effective
platform for all the stakeholders to synergize their strategies
in achieving the aims of our infrastructure goals. Best wishes
for the successful conclusion of the Meeting.

New Delhi ﬂ '
02 May, 2018
(Narendra Modi)
Shri S.K. Nirmal
Secretary General
Indian Roads Congress (IRC)
Kama Koti Marg
Sector-6, R.K. Puram

New Delhi- 110022
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Lt Gen Nirbhay Sharma Raj Bhavan
PVSM, UYSM, AVSM, VSM (Retd) Aizawl - 796 001
Governor India
Mizoram

MESSAGE

I am delighted to learn that “Indian Roads Congress” will be
holding its 215 Mid Term Council Meeting on 4t & Hth May, 2018 at
Aizawl, Mizoram and will be bringing out a Souvenir to commemorate

the occasion.

Indian Roads Congress plags (IRC) a very important role in
the development of transportation system in India. It can be claimed
that the development of roads in the country has been significantly
influenced ]:Jg the wise counsels given bg the IRC and has progressed
according to the policies enunciated by it.

[ take this opportunity to congratulate all the participants
and organizers on this occasion. | hope that the deliberations during
the Congress will prove to be of value not only to the participating

members but for the whole country.

I convey best wishes for the successful completion of the

event and for the successful publication of the Souvenir.

Nvb l\&T Sharme.

Lt. Gon. Nirblay Sharme

PVSM,UYSM, AVSM, VSM (Retd)
Date:2xd April, 2018
1:491- 0389 - 2322262/2323200 Email ids: govemorimz@gov.in :
g:x: +91- 0389 - 2323344 sharma.nirbhay@gmail.com
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MINISTER OF ROAD TRANSPORT
HIGHWAYS & SHIPPING
GOVERNMENT OF INDIA

Message

It gives me immense pleasure to know that 215" Mid Term Council
Meeting of Indian Roads Congress is being hosted by the Government of
Mizoram at Aizwal from 4" to 5™ May, 2018. On this occasion, | extend my
greetings and felicitations to all the Highway & Bridge Engineers in their
continuing role and their relentless effort in economic and social development
of our country. Road is one of the most effective tool for development of
backward area as well as poverty alleviation.

A good road network is one of the key component of the infrastructure
that our country must create to move to a higher growth trajectory.

The Indian Roads Congress has contributed significantly to the
Highway Sector in the country by developing Standards for roads and
bridges, catering to the changing requirements of the infrastructure and
agricultural sectors and the people at large. It is imperative that the
engineering community connected with such works deliberate periodically
upon the state of knowledge and participate in discussions on technical
advances in construction and maintenance of roads, bridges and highways of
world class.

| wish the organizers of 215" Mid Term Council Meeting of Indian
Roads Congress all success.

(Nitin Gadkari)
Date :15.03.2018
Place - New Delhi

Transport Bhavan, 1 Sansad Marg, New Delhi-110 001. Tel.: 23711252, 23710121 (0), 23719023 (F)
Email : nitin.gadkari@nic.in
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MINISTER OF RURAL DEVELOPMENT,
PANCHAYATI RAJ AND MINES
GOVERNMENT OF INDIA

KRISHI BHAWAN, NEW DELHI
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NARENDRA SINGH TOMAR

MESSAGE

I am glad to know that the 215t Mid-Term Council Meeting of Indian
Roads Congress is scheduled to be held at Mizoram (Aizawl) during 4t —
5th May, 2018.

I have been told that Indian Roads Congress is the coordinating
agency for setting standards and directing R&D efforts for road
development. It has to seriously take up the subject of Asset Management
by bringing out suitable technologies and processes for sustainable
Maintenance Management of different types of roads, including Rural
Roads. I am confident that eminent engineers will deliberate this
important issue in the meeting and come out with realistic and workable
solutions in tune with the expectations of the road users.

[ am happy to note that Indian Roads Congress has been helpful in
the development of rural roads by publishing design manuals,
specifications for rural road construction, Data Book as well as manual for
quality management etc. I hope, it will continue to extend support in the
years to come.

I convey my warm greetings to the organisers and best wishes for the
success of the Mid-Term Council Meeting of the Indian Roads Copgress.

afi
23[3/[©

(Narendra Singh Tomar)

Office : 'G' Wing, Ground Floor, Krishi Bhawan, New Delhi - 110001
Tel. : 011-23782373, 23782327 Fax : 011-23385876
Resi.: 3 Krishna Menon Marg, New Delhi-110001
Ph.: 011-23794697/98, Fax : 011-23794696
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s y Off. :0389-2322150 (O)
©  0389-2322274 (0)
LAL THANHAWLA Fax :0389-2322245

CHIEF MINISTER E-mail : cm-mizoram@nic.in
MIZORAM, AIZAWL-796 001

MESSAGE

I am very pleased to learn that the 215" Mid-term Council Meeting of
Indian Roads Congress is being held at Aizawl, Mizoram from 4 to 5 May, 2018. It
is a great honour and a matter of great pride for our State.

I trust that this Meeting will provide a common platform for highway
engineers to discuss the major issues concerning development of highway
engineering and provide a forum for exchange of knowledge, ideas and learning as
well as field experiences amongst engineers. As Indian Road Congress was
constituted to provide a forum for regular pooling of experience and ideas on all
matters affecting the planning, construction and maintenance of roads in India, it is a
platform for expression of professional opinion on matters relating to highway
engineering, organization and administration. I am confident that the Mid-term
Council Meeting will help in opening new vistas of knowledge for improvement of
highway development in the country.

I extend my warm welcome to all the delegates on behalf of the
Government of Mizoram to enjoy the hospitality and clean air of Mizoram during
their stay here in Aizawl and wish this national event grand success.

Q_M \\M %
Dated Aizawl, (LAL THANHAWLA)
the 4* April, 2018
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DR. RAJIV KUMAR St 72 faeh-110 001

L & Government of India
:ﬁif";:)m‘;;‘ S . NATIONAL INSTITUTION FOR TRANSFORMING INDIA

1 NITI Aayog, Parliament Street
Fax :23006699 -
E-mall : vch-niti@gov.in New Delhi-110 001

Message

[ am happy to leam that the Indian Roads Congress (IRC), the
premiere technical body of Highway Engineers in the country, is holding its
215" Mid Term Council Meeting at Aizawl (Mizoram) from 4" to 5" May,
2018.

The Indian Roads Congress has contributed significantly to the Higher
Sector in the country by developing standards for roads and bridges, catering
to the changing requirements of the infrastructure sector and the people at
large. It is imperative that the engineering community connected with such
works deliberate periodically upon the state of knowledge and participate in
discussions on technical advances in construction and maintenance of roads,
bridges and highways of world class.

I am sure the Council Members would deliberate on such important
issues and suggest viable solutions to various problems confronting the road

infrastructure sector in the country.

(Rajiv Kumar)

I wish Indian Roads Congress all success.

5™ April 2018
New Delhi

%
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Minister of State
Road Transport & Highways,
Shipping, Chemicals & Fertilizers,
Government of India

MANSUKH MANDAVIYA

Z&xo}March, 2018

Message

I am happy to know that Indian Roads Congress is holding its 215" Mid
Term Council Meeting from 4" to 5" May, 2018 at Mizoram.

The Indian Roads Congress, being the Apex body of Highway Engineers
in the country has been deeply involved in the advancement of highway and
bridge engineering. This apex gathering of eminent Highway Engineers from
across the country will be an appropriate platform for the delegates to deliberate
upon important issues and bringing out realistic solutions towards achieving

maximum road user’s satisfaction.

It is imperative that IRC keeps itself abreast of the latest know-how and

to be in line with international and national good practices.

I do hope that the 215" Mid Term Council Meeting will help in
exchanging and updating the knowledge of the highway fraternity. I convey my

best wishes to the organizers for success of the meeting.

(Mansukh Mandaviya)

Room No. 201, Transport Bhavan, New Delhi - 110001 Tel : 011-23717422, 23717423, 23717424, Fax : 011-23381713
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’ GOVERNMENT OF INDIA
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MESSAGE

It gives me great pleasure to know that the Indian Roads
Congress (IRC) is holding its 215" Mid Term Council Meeting from 4" to
5" May, 2018 at Aizawl, Mizoram.

The Indian Roads Congress, being the technical body of highway
engineers, Scientist and other techinical personnel, has been involved in
the advancement of highways and bridge engineering for a long time. I
hope the council meeting will offer a forum for the delegates to deliberate
on important issues and bringing out realistic solutions towards achieving
maximum road user’s satisfaction to various problems confronting the

country.

I extend my best wishes for the 215" Council of the Indian Roads

OO\~

(KIREN RIJIJU)

Congress.

20" March, 2018
New Delhi

Office : Room No. 127, North Block, New Delhi-110 001 Tel. : 23094054 Fax : 23093549
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MINISTER OF STATE(IC)
HOUSING AND URBAN AFFAIRS

GOVERNMENT OF INDIA

MESSAGE

The Indian Roads Congress has a long history and
traces its origin to a period long before Independence.

Over the years, the organization has played a pivotal
role in contributing to the knowledge base covering
construction and maintenance of roads and allied fields.

Roads are the lifeline of a nation. The Indian Roads
Congress, | am sure, will play an important role towards
creating both awareness of related issues and a pool of
competent professionals. to carry this crucial work forward.

| wish them all success.

bt

(Hardeep S Puri)

New Delhi
26 March 2018

Office:- Room No. 104-C, Nirman Bhawan, New Delhi-110011; Phone: 011-23061166, 23061162, 23062089 (Fax)
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Off. : 0389-2344087
Fax : 0389-2305780
Res.: 0389-2343213
E-mail : lalthanzara@gmail.com

LAL THANZARA
MINISTER
H&FW/I&PR/PWD
MIZORAM, AIZAWL-796001

MESSAGE

| am happy to learn that the Mizoram Public Works Department is
host to the 125" Mid-Term Council Meeting of the Indian Roads Congress,
the apex body for the development of roads and highways in the country. A
fitting Souvenir is being brought out to commemorate the occasion.

The role and importance of the Indian Roads Congress is becoming
more and more relevant as India is witnessing an unprecedented economic
growth during recent years. The challenges is bringing in new and innovative
technologies also cannot be over emphasized.

| am positive that the Indian Roads Congress will rise up to this
challenge to bring even the most remote regions under its vast network of
roads and highways which will in turn bring about an all round economic
transformation of this great country.

| convey my best wishes for the success of the Mid-Term Council
Meeting.

Thank You.
\\/\M\\AW«J
/
Dated Aizawl, (LAL THANZARA)

the 3 April, 2018
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AIZAWL-796 001
Office : 0389-2322411, 2322429
CHIEF SECRETARY : Fax : 0389-2322745

GOVERNMENT OF MIZORAM E-mail : cs_miz@rediffmail.com
weor o

MESSAGE

I am glad to learn that the Indian Roads Congress is organizing
its 215t Mid Term Council Meeting on 4t & 5t May, 2018 at Aizawl,
Mizoram to discuss various issues relating to development of roads in the
Country.

Road communication facility is essential for development of any
region. It has special significance for the North Eastern Region including
Mizoram, which faces difficulties on account of geographical isolation and
inadequate infrastructure. The Indian Roads Congress has made an
immense contribution towards the growth of national highway engineering
and [ have no doubt that the proposed session would address itself to the
current engineering and technological issues towards upgradation of the
highways and border roads in the country.

I extend my warm greetings and felicitations to all associated
with the Indian Roads Congress and best wishes for the grand success of
the 215t Mid Term Council Meeting as well as the publication of the
Souvenir.

(ARVIND RAY)
Chief Secretary

Residence : 0389-2322412 Telefax : 0389-2323467
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i Ministry of Road Transport & Highways
Y. S. Malik, 1as. ) HRd ARBR / Government of India

Secretary

[ am glad that 215t% Mid Term Council Meeting of Indian Roads Congress is being
hosted by the Govt. of Mizoram from 4t to 5t May, 2018.

The Indian Roads Congress (IRC) is a prestigious and the oldest national forum of
highway engineers & professionals. The main objective of IRC is to set up/ formulate Indian
Standards; Codes, Specifications Manuals etc., in Roads, Bridges & Road Transport for
adoption by Central / Govt. Road Agencies to construct and maintain sustainable road
infrastructure for overall development of country.

The road sector has seen a quantum jump in investment in the current century
(Rs.25,000 crore per year in 2000-01 to Rs.1,80,000 crore in the year 2016-17). Challenges

in programme delivery have also increased manifold. Modes of delivery through
contractors/concessioners are witnessing changes and modifications rather fast.

I do hope that the 215t Mid Term Council Meeting will help in facing challenges in
highway sector as well as in exchanging and updating the knowledge of the highway
fraternity. | convey my best wishes to the organizers of the 215t Mid Term Council Meeting

of Indian Roads Congress.

Yudhvir Singh Malik)
Date :March 21,2018
Place :New Delhi

Room No. 509, Transport Bhawan, 1 Parliament Street, New Delhi-110 001, India Tel. : 91-11-23714104, Fax : 91-11-23356669
E-mail : secv-road@nic.in Web : http://www.morth.nic.in

XiX
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Sree National Highways Authority of India
Deepak Kumar, 1As. Ministry of Road Transport & Highways
Chairman NHAI, G-5&6, Sector-10, Dwarka, New Delhi-110075
Tel:#91-11-25076503, Fax:+91-11-25093605, E:chairman@nhai.org
Lo L e ————
MESSAGE

| am glad to know that the Government of Mizoram is hosting the 215"
Mid Term Council Meeting of Indian Roads Congress, Aizaw! from 4" to 5™
May, 2018.

Development of road infrastructure has always played a crucial role in
overall development of the country. Roads provide link to the remotest
part of our country which ensures faster economic development of these
areas. | was informed that experts of Highway sector from all over the
country will be participating in the Council. | am sanguine that their
deliberations will help in disseminating knowledge about upgrading the
design, construction and maintenance methodologies in the field of
highways which will pave the way for faster road construction with

improved quality standards.

| extend my greetings and felicitations to the participants and the

organizers and send my best wishes for the success of the council.

(Deepdk Kumar)

New Delhi
24" April, 2018
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Lalram thanga, IFS
PRINCIPAL SECRETARY
Public Works Department
Govt. of Mizoram

B (0389) 2322163 (O)
(0389) 2345629 Fax
email : lalramifs83@yahoo.com

Itis a matter of great pride and privilege for Mizoram to host the 215 Mid-
Term Council Meeting of the Indian Roads Congress (IRC) here in Aizawl
between 4 -5 May, 2018.

Mizoram as we are aware is one of the youngest States of India having
become a full fledged State only in 1987. We therefore, have a long way to catch
up with the rest of India in terms of infrastructure development and other
logistics. Our road network is also of recent development and we still have many
miles to go. The State Public Works Department is committed to bring about this
very important transformation by linking all rural habitations under the road
network for bringing about an all round development. This is more so for a hilly
terrain where transportation is essentially road-based.

IRC as the apex body of highway engineers in India has developed many
technological innovations in the road sector and today, the country has one of the
largest networks of roads across the globe.

As | look ahead, | can visualize that the IRC will grow in pursuit of higher
standards of research, and continue to provide a national forum for sharing of
knowledge and pooling of experience on the entire range of subjects dealing with
the construction and maintenance of roads and bridges, including technology,
equipment, planning and finance.

| extend my best wishes to all members of the Indian Roads Congress. |
am sure that it will continue to maintain its excellence and character with great
distinction.

(Lalram Thariga)

Aizawl, the 21% March, 2018
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Local Organising Secretary Writes

It is with great happiness that I, on behalf of Local
Organising Committee and the State Public Works Department,
heartily welcome all delegates to the 215th Mid-Term Council
Meeting of Indian Roads Congress at Aizawl. It is an honour
and privilege for a tiny State of Mizoram that the Indian Roads
Congress accepted the invitation of Mizoram Government for
hosting the 215th Mid-Term Council Meeting along with
meeting of Secretaries/Engineer-in-Chief /Chief Engineers and
meeting of Highway Research Board of the Congress at Aizawl
on 4th & 5th May, 2018. This is the second time Mizoram hosts
mid-term council meeting of IRC. We would like to host bigger | ‘
event like Annual IRC Meeting but ill luck would have it, we do not afford to organise
such meeting for want of accommodation and other infrastructures.

Formerly known as Lushai Hills District of Assam, Mizoram attained Union
Territory Status in 1972 and became the 23rd State of Indian Union in 1987 following
historic and successful Peace Accord signed between Govt.of India and Mizo National
Front led by its charismatic and legendary leader Laldenga on June 30, 1986. Before the
advent of British, each village was independently ruled by the Chief. The State now has 8
Districts with 3 Autonomous District Councils in the south and the density of population
is 52/sq.km.

Being a fully hilly terrain, the only communication link within the State is road
transport. When India attained Independence in 1947, the then Lushai Hills had only 168
Kms of one ton truckable road and 1047 Kms bridle paths with just 6 local overseers. After
independence, Assam PWD constructed some roads and with the induction of Project
Pushpak of BRO in 1962, there were meaningful improvement in road construction.
During 24 years of Assam period upto December 1971, the erswhile Mizo District had 760
Kms of surfaced roads and 786 Kms of unsurfaced roads with a road density of 7.33
Kms/100 sq.km. At the end of Union Territory period in December 1986, Mizoram had
1490 kms of surfaced roads and 2415 kms of unsurfaced roads with road density of 18.53
Kms/100 sq.kms. With a mere just one Circle in 1972, Mizoram PWD had grown to 6
working circles headed by a Chief Engineer by the time it became a full fledged state in
1987.

Today, Mizoram has a total road network of 7517.484 Kms with road density of
36.190 Kms/100 Sq.Kms against national average of 166 Kms/100 Sq.Kms and these roads
are maintained by various agencies like State PWD, BRO, CPWD, Rural Development
Department etc. The State PWD headed by Engineer-in-Chief assisted by C.E(Planning),
C.E (Highways), C.E(Roads) and C.E(Buildings) has 9 working circles and 1 Project
Implementation Unit for External Aided Projects headed by a Project Director (S.E).

There are 11 National Highways in the State with a total length of 1,410.500 Kms, of
which 1,174.300 Kms are surfaced and the remaining 236.200 Kms are yet to be surfaced..
About 350 Kms stretch Aizawl-Lunglei- Tuipang section of NH-54 is to be handed over to

XXii



NHIDCL for which tender for 8 contract packages have been floated by the agency.
Baring 4 NHs with a total length of 325 Kms, all NHs in the State are included in the list of
Bharatmala Periyajona which are learnt to have been decided by the Govt.of India for
handing over to NHIDCL. If this decision is implemented, 5 of the 7 working Divisions
under Highway wing of State PWD will be redundant. Even if 3 Highways (NH-6, NH-
302 and NH-102B) and about 350 Kms of NH-54 are handed over to NHIDCL in the near
future as contemplated now, 2 working divisions will automatically be idle without any
job as their whole jurisdictions will be transfered to other agency. It is desirable if a
portion of NH 54 from Aizawl to Tuipang (about 350 Kms) is handed over to NHIDCL in
the first phase and other sections may be given in a phase manner depending on their
performance.

Apart from its geographical and geological disadvantage, the very challenging
tasks of road construction faced by highway engineers in Mizoram are poor quality of
locally available stones, poor contacting capacity and long monsoon period which always
triggered heavy landslides causing road blocks and collapse of road formations. The
quality of available stones in a quarry are not uniform and the contractors always faced
problem of locating quarry with good quality and enough deposit. Bitumen, steel, cement
and spare parts of construction machineries are imported from outside the State which are
added problems.

Mizoram does not have anything to offer to the delegates except unpolluted fresh
air, hospitality and a very peaceful atmosphere. I hope the delegates would understand
and accept the shortcomings because of our limitations and inadequate facilities. On
behalf of local organising committee, I convey my sincere wish to every delegate to have a
comfortable stay at Aizawl and I hope, engineers of Mizoram in general and the State
PWD in particular will tremendously benefit in one way or another from the discussion
during the meeting and the experiences of top highway engineers of the country.

I would also like to take this opportunity to thank all members of the organising
committee and various sub-committees for their dedication and also to all well-wishers
whose supports contribute so much towards successful hosting of the prestigious mid-
term council meeting of Indian Roads Congress.

I wish the IRC Programme at Aizawl a grand success

g /
Er.K.Lalsawmvela, MES
Local Organising Secretary

&
Chief Engineer, Highways,
Mizoram PWD
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COUNCIL MEMBERS OF THE INDIAN ROADS CONGRESS - 2018

SI.No. NAME AND DESIGNATION CONTACT DETAILS
President, IRC
1 Shri K.S. Krishna Reddy Office 080-2238014
Managing Director Fax
Tank Bod aroa, Thimmaia Road crose " e | Residence
Bangalore-560052 Mobile 9845226102
E-mail %ﬂ%@gmailcom
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2 Shri N.K. Pradhan
Engineer-in-Chief-Cum-Secretary Govt of Odisha, Office 0674-2536668, 23226800
Quarter No.B/2 Fax 0674-2391651
Near Nayapally Police Station, Irc Village Residence
Bhubneswar-751015 Mobile 9861061203
E-mail Pradhan nalini@gmail com
Honorary Treasurer, IRC
3 Shri Manoj Kumar
Director General Road Development & Spl. Secretary Office O11-23739088
Ministry of Road Transport and Highways Fax
Transport Bhawan Residence
New Delhi-110001 Mobile 9560566409
E-mail manoj hope1958@yahoo.co.in
Secretary General, IRC
4 Shri S K Nirmal )
Socrotary Gonoral Office 011-2618503
Indian Roads Congress Fax
Kama Koti Marg, Sector-6, R K. Puram Residence
New Delhi-110022 Mobile 8376900507
E-mail secygen.irc@gov.in
Vice Presidents, IRC
5 Shri. C P. Joshi
Secretary (roads) Office 022-22020149
public works department
mantralaya, hutatma rajguru chowk Fax 022-22047447
madam kama road Residence
mumbai-400032 Mobile 9970945444
E-mail sec pwdroads@maharashtra gov.in
6 Shri_ U P Parsekar, Office 0832-2422166
Chief Engineer (NH, R&B) Fax
Public Works Department, Residence 0832-2422166
Altinho Panaiji, Mobile 9325379313
Goa, Pin-403401 E-mail pce-pwd.goa@nic.in
7 Shri Neeraj Chadha
Complete  Instrumentation  Solution  Private  Lid__Suite- | Office 0124-277703483
511,Suncity
Business Centre, Fax
Golf Course Road Residence
Gurgaon-122002 Mobile 9810069536
(Haryana) E-mail neeraj@instrumentation-solutions com
8 Shri Toli Basar Office 0360-2290543
Chief Engineer (Highways) Fax
East Zone, PWD Residence 0360-2214172/2211418
ltanagar (Arunachal Pradesh) Mobile 9436257737/9436895180
E-mail tolibasar@gmail.com;

cehwzone@gmail.com
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Sl.No. NAME AND DESIGNATION CONTACT DETAILS
9 Shr Rajesh Kemprai
Commissioner & spl. secretary, PWD Office 0361-2237378
Govt. of Assam
Dispur secretariat Fax 0361-2237246
b-block, ground floor Residence 7399024045
Guwahati-6 (assam) Mobile 9435075302
E-mail AS-GUW1@NIC.IN
10 Shri Rakesh Manocha Office 0172-2618101
Engineer-in-Chief Fax 0172-2618102
PWD B&R Govt. of Haryana Residence 0124-2790734
Nirman Sadan, Plot No. 1, Mobile 9356067516
Dakshan Marg, Sector 33-A, Chandigarh E-mail wd-eic@hry.nic.in
" Shri RANVIR PAL SINGH Verma
Enginoorin-Chicf Office 0177-2621401
HP PWD Fax
Nirman Bhawan Residence
Shimla Mobile 9418698008
HP-171002 E-mail wd-hp@nic.in
SUMANVIR@YAHOO.IN
12 Shri C.P. Agarwal Office 0755-2551080
Secretary Fax 0755-2552965
PWD, Govt. of Madhya Pradesh Residence 0755-2480597
Room No.25, Mantralaya Mobile 9425194088
BHOPAL-462016 £ mail Cpag602001@amail.com
secypwd@mp nic.in
13 Shri. Er. R. Vanlaltluanga, Office 0389-2322176
Engineer —in- Chief, Fax 0389-2322092
Public Works Department Residence 0389-2322097
Tuikhuahtlang, Aizawl-796001 Mobile 9436142851
Mizoram E-mail r_vanlaltluanga@yahoo.co.in:enc.pwd-mz@gov.in
14 Shn Limanaro
Superintending Engineer, pwd (R&B) Office
KOHIMA CIRCLE-II Fax
WORKS AND HOUSING DEPARTMENT, Residence
GOVT. OF NAGALAND Mobile 9436000949
KOHIMA . LIME NARO@YAHOO COM
E-mall WORKSBRANCH2014@GMAIL COM
15 SHRI BIJAN KUMAR BEHERA
CHIEF ENGINEER (NH) Office 0674-2397820
GOVT. OF ODISHA
NIRMAN SOUDHA, KESHARI NAGAR Fax
UNIT-V Residence
BHUBANESHWAR-751001 (ODISHA) Mobile 9437231723
E-mail
16 Shri M.G. MAHESHWARI
Chief Engineer (ROADS) Office -TiossT
Public Works Department Fax
Govt of Rajasthan Residence 0141-2744044
Jaipur Mobile 9829137402
(Rajasthan) E-mail MGM1012@REDIFFMAIL COM
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Sl.No. NAME AND DESIGNATION CONTACT DETAILS
17 Er. R. Geetha
Director Office 044-22354851
highways research station
no.76, sadar patel road Fax 044-22354852
guindy Residence
Chennai-25 Mobile 9443344938
E-mail patechhrs@gmail.com; directorhrs2017@gmail.com
18 Shri Ravinder Rao
Office
Engineer-in-Chief (R&B),
Transport, Roads and Building Department . Fax
T.S Secretanat Residence
Telangana Mobile 9441855599
E-mail encroadstelengana@gmail.com
19 Shri Pramod Kumar
Chief Engineer
world bank (udrp) Office 01352669816
public works department
Flat No. A-132, Hansmukhi Appartments
near IT Park, Sahastradhara Road Fax
Dehradun-248001 Residence
Uttarakhand Mobile
£ mail pwd.wb uk@amail.com
pramodkumar@iitdalumni.com
20 Shri Ramesh Chandra Baranwal Office 0522-2238740
Engineer-in-Chief, Fax 0522-2239668
uppwd, Residence 0522-2481975
nirman bhawan, 96, m.g. marg Mobile 9415203117
Lucknow-226001 E-mail rcbaranwal1160@gmail com
21 SHRI D BALAJI Office 03192232852
CHIEF ENGINEER, APWD Fax 03192230215
ANDAMAN AND NICOBAR ADMINISTRATION Residence 03192-234545
PORT BLAIR-744 101 Mobile 9531905290 / 9474245151
E-mail CEAPWD@AND.NIC.IN
22 The Engineer-in-Chief
Integrated HQ of MoD (Army) Office
Engineer-in-Chiefs Branch
E-in-C's Sectt, Room No 112 Fax
Kashmir House, Rajaji Marg, Residence
New Delhi - 110 011 Mobile
E-mail
23 Prof. (DR.) Satish Chandra Office 011-26848917, 26823437
Director Fax 011-26845943
Central Road Research Institute Residence 011-26313092
Delhi - Mathura Road, PO CRRI, Mobile 9412394357
New Delhi 110025 E-mail director.cm@nic.in; satisfce@amail.com
2 Shri Anil Kumar
Office 1125686859
Chief Engineer
ddg(br.& tnls.), hq dgbr Fax 011-25685294
seema sadak bhawan Residence 011-25778478
ring road, delhi-cantt, Mobile 9999351079
New delhi-110 010 E-mail anil1568i@vyahoo.co.in
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Sl.No. NAME AND DESIGNATION CONTACT DETAILS
2 Shri SANJAY PANT
DIRECTOR & Head( Civil Engg) Office 01123239529
Bureau of Indian Standards Fax
Manak Bhawan Residence
9, Bahadur Shah Zafar Marg Mobile
New Delhi-110002 E-mail HCED@BIS ORG IN hced@bis org.in
26 The Member DDA, Office 24692174/ 24620093
Vikas Sadan, INA Fax
New Delhi-110023 Residence
Mobile
E-mail emdda@dda.org.in
27 Dr S.S Porwal, VSM
Former ADG, BRO Office
A-14, Phase-1, BRCHS Ltd.
Kamal Park, Jagat Naka Fax
Dhorni Residence
PUNE-15 Mobile 9434000047
7086095986
E-mail ssporwal@yahoo.com
ssporwal@amail com
28 Shri K. Mohan Office
LOCAL ORGANIZING SECRETARY Fax
78™ ANNUAL SESSION Residence
Mobile 9480618126
E-mail
29 Shri Swantantra Kumar,
Former Vice President, IRC Office 01130810231
19181, ATS Advantage
Ahinsha Khand-1
Indirapuram Fax
Ghaziabad- 201014 Residence
Uttar Pradesh Mobile 981817194
E-mail swatantrakumar@aimil.com; swatantrak2002@agmail.com
30 SHRI SANJAY KUMAR DALMIA,
Office
DIRECTOR
JALNIDHI BITUMEN SPECIALITIES PVT. LTD,, Fax
130, COTTON STREET Residence
KOLKATA-700007 Mobile 9830052101
WEST BENGAL E-mail sanjaykrdalmia@gmail.com
31 Shri Mohit Verma Office
1-11, Indraprashtha Apts Fax
114,1.P. Extension, Patpargan), Residence
New Delhi-110002 Mobile 9711996441/9910355511
E-mail verma.mohit@hotmail.com
32 Shri Nikhil Charan
M/s. AIMIL Office 011-30810200, 30810231
naimex house,
a-8, mohan co-operative industrial estate Fax
mathura road Residence
New delhi-110044 Mobile 9818171794
E-mail nikhilcharan@amail.com
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SI.No. NAME AND DESIGNATION CONTACT DETAILS
33 Shri Manoj Shrivasatava Office
a-45, rohit nagar, phase-ii Fax
Bhopal Residence
Madhya Pradesh Mobile 9826280450
E-mail manojads123@rediffmail.com
34 Shn Om Prakash Gupta
Manager (adm) Office
rajasthan state road development construction corp. Itd
Setu bhawan, opp. jhalana doongari Fax
jaipur-agra bypass Residence
Jaipur-302001 Mobile 8890047900
E-mail op.qupta53@amail com
3 SHRI B. GURUPRASAD
Office 080-28015401
CHIEF ENGINEER
PANCHAYATRAJ ENGINEERING DEPARTMENT Fax 080-28015414
GRAMEENABHIVRUDHI BHAVAN Residence
ANANDRAO CIRCLE Mobile 9449509402
BANGALORE-560009 . CEPREDO9@GMAIL.COM
Eomail GURUPRASADCE@YAHOO.CO IN
36 SHRI PURUSHOTHAMA DAS HEGGADE Office
SUPERINTENDING ENGINEER Fax
FLAT NO.102, BINDU ARPAN Residence
NO.35, SUBRAMANYAPURA MAIN ROAD Mobile 9164139967
BENGALURU-560061 E-mail RVEEHEGGADE@GMAIL.COM
37 Shri Jaswant Singh,
Managing Director Office
M/S. SSS
Block C-47/18
SDA Colony, Vikas Nagar, Fax
Shimla Hills, Residence 1772627904
Himachal Pradesh- 171009 Mobile 9418033124/9418068628
E-mail Jaswantsi@ @yahoo co in
38 Shri B.B. Rampal,
PES-1(Retd) Punjab PWD B&R office 112za9000
H.No419, Sector-44, Fax
Chandigarh Residence
Punjab Mobile 9888156211
E-mail bbrampal@gmail.com
39 Shri Sanjay Khande
Superintending Engineer, Office 0755-2551485
O/o Engineer-in- Chief
Govt. of Madhya Pradesh Fax
Public Works Department Residence 0755-4280044
Nirman Bhawan, Arera Hills, Mobile 9826271445
Bhopal-462001 £ mail skkhande@hotmail.com
itmppwd2mp_gov.in
40 SHRI VIJAY KUMAR G THUBE Office
EXECUTIVE ENGINEER Fax
PWD, MAHARASHTRA Residence
PUNE-411037 E-mail VIJAYKUMARTHUBE@GMAIL.COM
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SlI.No. NAME AND DESIGNATION CONTACT DETAILS
41 SHRI PURNA CHANDRA MOHAPATRA Office
EXECUTIVE ENGINEER Fax
QTR. NO_3R-F-8/3, UNIT-IX FLAT Residence
BHUBANESHWAR-751002 (ODISHA) Mobile 9437189374
E-mail PURNA1965CHANDRA@GMAIL.COM
42 Shri MENDU CHAKARAPANI Office
DY CHIEF ENGINEER Fax
E-105, MADHURA NAGAR, Residence
S R NAGAR Mobile 9560595087
HYDERABAD-500038 E-mail PANI_MENDU@YAHOO.CO.IN
43 Shri VINAY KUMAR GUPTA Office
CHIEF ENGINEER, UP PWD Fax
FLAT B-5, PLOT D-107 Residence
SAKET, MEERUT Mobile 9412206978
UP-250001 E-mail VKGUPTAIITR79@GMAIL.COM
44 SHRI DUNGER RAM MEGHWAL Office
SUPERINTENDING ENGINEER, PWD Fax
19E-125, CHOPASANI HOUSING BOARD Residence
JODHPUR-342008 Mobile 9414135125
(RAJASTHAN)- E-mail DRMJODHPUR@GMAIL.COM
45 Shri SREERANGAN M
Office
CHIEF ENGINEER (RETD.)
A-402, SRIVARI MANSROVER Fax
PERKS ARCH ROAD Residence
COIMBOTIRE-641015 (TAMILNADU) Mobile 9443030777
E-mail SREERANAGAN2003@YAHOO.COM
46 Shri TANAJI PANDIT THITE Office
DIRECTOR PARTNER Fax
A4, GANESH KINARA Residence
DAPQDI Mobile 8600042956
PUNE-411012 E-mail TANAJITHITE@GMAIL.COM
a7 Shn. Satish Pandey 011-26932657/26831760 Ext:555
Sr. Scientist, Office
Room No. 158,
Flexible Pavement Division, Fax 011-26845943/26830480
CSIR-Central Road Research Institute, Residence
Delhi Mathura Road Mobile 9999366937
New Delhi-110065 E-mail safishpandey crri@nic.in/satishpandey _crri@gmail com
48 Shri R S. KANIKAR Office
B-203, SHREEJI VILLE, OPPT NITIN Fax
COMPANY ,PACHNPAKHADI,
ALMEDA ROAD, Residence
THANE (W)-400602 Mobile 9869081539
E-mail ramkanikar@gmail.com
49 Shri ANAND KUMAR SINGH 011-25073513
Office
Member (PROJECTS)
NATIONAL HIGHWAY AUTHORITY OF INDIA Fax 011-25073513
21-B, OFFICERS COLONY Residence
S P.MARG, CHANAKYA PURI Mobile 9560300669
NEW DELHI-110 021 E-mail AKS.NHALMEMBER@GMAIL.COM
50 DR. NEELAM GUPTA Office
prnncipal scientist Fax
ilt division, csir-central road research institute, po crm Residence
new delhi-110025 Mobile 9868676881
E-mail neelamjn19@gmail com
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81.No. NAME AND DESIGNATION CONTACT DETAILS
o1 Ms. Shoba Khanna, 0734-2551204
Office
Executive Engineer (bridges)
Madhya Pradesh PWD (retd.), 107 Fax 0734-2514500
Mahashweta Nagar, Residence 07342512535/2512019
Ujiain-456010 (Madhya Pradesh) Mobile 9425091925
E-mail erskhanna@yahoo com
52 SMT. ARCHANA THAKUR Office
se{wbp), pmgsy Fax
hppwd, nimman bhawan Residence
shimla-171002 (h.p) Maobile 9418027633
E-mail archanathakur6@yahoo.co.in
33 Dr. K. Pateriya 1126179557
Director Technical, Office

National Rural Road Development Agency.

5™ floor, NBCC Towers Fax 1126179555
Bikaj Kama Place Residence
New Delhi-110066 Mobile 9968120815
E-mail Ik _patenya@nic.in
54 THE Director Office 01202400085/0120240086/01202405006/7/8/9
Indian Academy of Highway Enaineers
A-5 Sector-62, Fax 1202400087
Institutional Area NH-24 bypass Residence
Noida- 201301, Mobile 9717429988
Uttar Pradesh E-mail SSNAHART7 @GMAIL.COM
95 Shri KK. Kapila, Office 01126866789/46045134
Chairman and Managing Director, Fax
gﬂrfi'\siatgﬁgc?ntinental Consultant and Techno crafts Residence
A-8 Green Park Main, Mobile 9810104043
New Delhi-110016 E-mail chairmangpc@irfnet.ch
56 Shri Debjyoti Roychowdhury 011-26179500
superintedning engineer (c) Office
Central Public Works Department, Fax
205/8, sector—1, pushp vihar Residence 011-29562881
New delhi-110017 Mobile 9968115675
E-mail debjyotroychowdhury@gmail.com
s7 Shri Nagendra Nath Sinha, 011-23711101
Managing Director, Office
National Highways & Infrastructure,
Development Corporation Limited | Fax
3" fioor, PTI Building Residence 011-26257117
4, Parliament Street | Mobile 8860009903
New Delhi-110001 E-mail md@nhidcl.com,
sinhann@ias nic in
58 Shri P.G_Suresh Office 0471-2326147
Chief Engineer, pwd (nh) Fax 0471-2320991
museum p.o Residence 8086395209
thiruvananthapuram-695033 Mobile 9400818323
Kerala E-mail cenh.pwd@kerala.qov.in
59 Shri Mukesh Anand Office 01722740029
Eniaerzdig%r:ﬁineer-cum spl. secretary (engg), ut Fax 0172-2740276
room no.112, 1% floor, u t. secretariat, sector-9 Residence 0172-4013934
chandigarh Mobile 9872511125
E-mail ce-chd@nic.in
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60 Shri Anil Kumar Pandit 011-23319952
Office
Chief Engineer (North) m
public works department, gnctd Fax 011-23356195
5" floor, mso building Residence 011-27568711
i.p. estate Mobile 9811208067
New delhi-110002 E-mail cepwddelhimzm3@gmail.com
61 The Engineer-in-Chief, Office
Roads & Building Department, Fax
Government of Andhra Pradesh, Residence
Hyderabad-500082 Mobile
E-mail
62 The Chief Engineer, (S&R) Office
Ministry of Road Transport and Highways Fax
Transport Bhawan Residence
New Delhi-110001 Mobile
E-mail
63 The Engineer-in-Chief-cum-Additional
Commissioner-cum-Spl. Secretary Office
Road Construction Department,
Vishweshwaraiya Bhawan, Fax
Bailey Rd, Patna, Residence
Bihar 800001 Mobile
E-mail
64 The Secretary,
Roads & Building Department, Office
Govt. of Gujarat, Fax
Block-14, 2™ Floor, Residence
New Sachivalaya Mobile
Gandhinagar-382010 E-mail
85 The Commissioner/Secretary to Gowvt. J&K, Office
Public Works (R&B) Department Fax
Civil Secretanat Residence
SRINAGAR Mobile
E-mail
66 The Engineer-in-Chief - i
Road Construction Department Office
Project Building, hec Fax
Dhurwa Residence
Ranchi-834004 (Jharkhand) Mobile
E-mail
67 The Principal Chief Engineer
Sikkim Public Works Department, Office
Nirman Bhavan, Zero Point, Fax
National Highway 31A, Gangtok, Residence
Sikkim 737101 Mobile
E-mail
68 The Engineer-in-Chief & E. O. Secretary
Office
PWD West Bengal
Nabanna, 325, Fax
Sarat Chatterjee Road, Residence
(8" Floor), Shibpur, Mobile
Howrah - 711102 E-mail
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SlI.No. NAME AND DESIGNATION CONTACT DETAILS
69 The Superintending Engineer Office
Olo the Supenntending Engineer Fax
L akshadweep Public Waorks Department Residence
Kavaratti Mobile
| akshadweep E-mail
70 THE SECRETARY
North Eastern Council Secretariat, Office 0364-2522662
Nongrim Hills, Fax
Shillong — 793003 Residence
Meghalaya Mobile
E-mail dipr-nec-mea@nic.in
n THE DIRECTOR
NATIONAL TRANSPORTATION PLANNING AND Office
RESEARCH CENTRE
Sasthra Bhavan,
Pattom Palace (PO), Fax
Thiruvananthapuram, Residence
Pincode - 695 004, Mobile
Kerala E-mail contactus natpac@kerala gov in / info natpac@kerala gov in
72 The Secretary,
Office 0771-2535434
Govt. of Chhattisgarh
Public Works Department, Fax
Mantralaya, Mahanadi Bhawan, Residence
Naya Raipur (C_G)-492002 Mobile
73 The Commissioner to the Government of Manipur, Office 0385-2450029
Manipur Secretariat, Fax
Imphal west-795001 Residence
Mobile
The Chief Engineer, .
74 PWD (Roads) Office
Govt. of meghalaya Fax
Lower Lachumiere Residence
Shillong Mobile
The Chief Engineer .
75 Public Works Department Office
Govt of Puducherry Fax
4, Lal Bahadur Sastri Street, Residence
Puducherry-605001 Mobile
76 The Chief Engineer
Office
PWD (Roads & Building)
Govt. of Tripura Fax
Secretariat Complex, Residence
Agartala (Tripura) Mobile cetripura@vyahoo co in
T The Chief Engineer, PWD,
Union Territory of Daman & Diu and Dadra & Nagar | Office
Haveli,
Office of the Chief Engineer, Fax
QOpp. Secretariat, Fort Area, Residence
Moti Daman, Mobile
DAMAN-396220 E-mail
78 The Chief Engineer (HQ), Office
PWD (B&R), govt of Punjab, Fax
Block-C, Nirman Bhawan, Residence
District Administrative Complex, Mobile
Patiala E-mail cehgpwd@gmail com

XXXIV




INDIAN ROADS CONGRESS
Local Organising Committee

Shri. Lalram Thanga IFS
Chairman, Local Organising Committee &
Principal Secretary, PWD

Er. R. Vanlaltluanga
Working Chairman, Local Organising Committee &
Engineer-in-Chief, PWD

Er. K. Lalsawmvela
Secretary, Local Organising Committee &
Chief Engineer (Highways), PWD

Er. Robin Lalrinawma
Asst Secretary, Local Organising Committee &
Sr. EE, PWD
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SUB-COMMITTEES OF HOST STATE

1. VENUE SUB-COMMITTEE

Chairman : Er. Lalruatkima, SE, Project Circle
Secretary : Er. Lalthanzuala Ralte, Sr. EE, Project Divn-II

Sl/No Name of Officer Designation

1 Er. Hrangthanga Zote Sr. EE, Project Div -1

2 Er. Lalngaisanga Sr.SDO, Project Div-II
3 Er. Amelin Lallawmpuii SDO, Project Div-II

4 Pu Lalrozama JE, Project Div-I1

5 Pu Lalhmingmawia JE, Project Div-1I PD-II

2. PROG. & SITE VISIT

Chairman : Er. Lalmuankima Henry, CE Buildings
Secretary : Er. Lalsangliana Chhakchhuak, Sr. EE, Project Divn-III

S1/No Name of Officer Designation
1 Er. R. Lalpeka Sr. SDO, NHD-I
2 Er. Lalbiaksangi Sr. SDO, Project Div-II
3 Er. H. Lalthanpuia SDO, Project Div-I
4 Er. Lalhmingsangi SDO, Project Div-III
5 Er. Rebecca Zodinpuii SDO, Building Div.
6 Er. Zothansangi AE, Eastern Circle
7 Er. Jonathan K. SDO, Project Div-I
8 Pi. Lalbiakengi SDO, NHD-III

3. ACCOMODATION

Chairman : Er. ]. Zothanpuia, SE, Western Circle
Secretary : Er. David Sapzova, Sr. EE, ARSD

S1/No Name of Officer Designation
1 Er. R. Zirsangliana EE, Hmuifang
2 Er. Zirthanmawia Hmar Sr. SDO, ARSSD
3 Er. Zohmingliana Sr. SDO, ARNSD
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Chairman : Er. Bowman, SE, NH Circle-I

4. TRANSPORTATION

Secretary : Er. H. Zoramliana, Sr.EE, NH Division-I

Sl/No Name of Officer Designation
1 Er. R. Lalpeka Sr. SDO, NH Div-I
2 Er. Jimmy Vanlalsiama Sr. SDO, NH Div-II
3 Er. Thangchhuana AE, NH Circle-I
4 Er. Dengchungnunga Sr. SDO, NH Div
5 Er. Kaphmingthanga Sr. SDO, NH Div-I
5. SOUVENIR SUB-COMMITTEE

Chairman : Er. Lalrinkima Hnamte, Project Director, PIU

Secretary : Er. C. Lalthlamuani, EE(Proc.), PIU
Sl/No Name of Officer Designation
1 Er. SR. Lalramthanga Sr. AE, PIU
2 Er. Vansangpuii Khiangte Sr. AE, PIU
3 Er. H. Lalthanpuia SDOQO, Project Divn-I
4 Er. Lalnunnema Tochhawng HRDM

6. FUND RAISING

Chairman : Er. R. Lalrintluanga, CE Roads

Secretary : Er. K. Lalbiakthanga, EE, PIU

Sl/No Name of Officer Designation
1 Er. C. Liantluanga SE (P&W), CER
2 Er. Lalsangliana Chhakchhuak | Sr. EE, Project-111
3 Er. Gladys Hlychho Sr. EE, CE Roads
4 Er. PC David Lalrinliana Sr. AE, CE Roads
5 Pi Lalengthangi AE, CE HW
6 Pi Lalthanpuii AE, CE Bldg
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7. RECEPTION & HOSPITALITY

Chairman : Er. Vanlalchhuana, SE, Eastern Circle

Secretary : Pu Lallianhmuaka, Dy. Director (Admn.), E-in-C’s office

SI/No Name of Officer Designation
1 Er. Lalzawmthanga EE, Saitual
2 Er. Lalawmpuii Sr. Architect
3 Er. PC Zokhuma Sr. SDO, ARSSD
4 Er. Jenny Lalramchhuani Sr. SDO, ARNSD
5 Er. Vansangpuii Sr. AE, PIU
6 Er. Zothansangi AE, Eastern Circle
7 Er. Jacob Lalremliana AE, PIU
8 Er. Laltlankima AE, PIU
9 Er. C. Lalchhuanmawii AE, PIU

8. VENUE DECORATION

Chairman : Ar. George Lalzuia, Chief Architect
Secretary : Ar. Lalengzuali, Architect (Sr. Grade)

S1/No Name of Officer Designation
1 Ar. Lalchhandami Sr. Architect
2 Ar. Lalawmpuii Architect (Sr. Grade)
3 Ar. Lalnunfela Architect (Sr. Grade)
5 Ar. Hmingthanzami Architect
6 Ar. Zoramnghaka AA
7 Ar. Zonunpari Chhangte AA

9. REFRESHMENT

Chairman : Er. Malsawmdawngliana, SE (P&W), CE Bldg
Secretary : Er. Lalhmingmawia, EE, NH Division-II
SI/No Name of Officer Designation

1 Er. PC Lallianzuala EE(Dsgn), CE Bldg
2 Er. Lalthansiami Ralte EO to CE Bldg
3 Er. Lalremruata Sr. AE(D), CE Bldg
4 Er. Zothansanga Ralte AE(W), CE Bldg
5 Pu Hmingthanghuama AE(W), CE Bldg
6 Pi Lalthanpuii AE(W), CE Bldg
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10. ENTERTAINMENT, CULTURAL

Chairman : Er. Lalruata Sailo, SE, NH Circle-II
Secretary : Er. Eddie Zothansanga, EE, NH Division-III

Sl/No Name of Officer Designation
1 Er. Samuel Ramdinthara Sr. EE(W), CEH
2 Er. Lalenkawla Sr. SDO, NH Divn-
3 Pi. Lalbiakengi Sr. SDO, NH Divn-
4 Pu Lalremsanga EE(P), NH Circle-II

11. INFORMATION & PUBLICITY

Chairman : Er. Vanlalmuana, SE(P), E-in-C office
Secretary : Er. Lalhmasaa, Sr. EE(M), E-in-C office

S1/No Name of Officer Designation
1 Er. Lalrinngheta EE(P), E-in-C office
2 Er. Thanzawna Tlau EE(IT), E-in-C office
3 Er. C. Lalthangvela Sr. AE (W-]), E-in-C office
4 Er. H. Lalnunpuia Sr. AE (M), E-in-C office
5 Er. H. Lalfakzuala Sr. AE (P-II), E-in-C office
6 Er. Lalbiaknunga Sr. AE (P-I), E-in-C office
7 Er. Lalhmangaihzuala AE (W-II), E-in-C office
8 Pu Danny Lalrintluanga Supdt, E-in-C office

12. LIGHT & SOUND

Chairman : Er. N. Chhylai, SE, Mech. Circle
Secretary : Er. Francis Lalngaizuala, Sr. EE, Electrical Division

Sl/No Name of Officer Designation
1 Er. Lalthangkhuma Ralte | Sr. EE, Azl Mech. Divn
2 Er. Lalnunpara Sr. SDO, Elect. Sub-Divn
3 Pu Vanlalrema SDO, Elect Rural East Sub-Divn
4 Pu Lalnunmawia JE, Rural East
5 Pu Lalfamkima JE, Elect. Sub-Divn
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S.K. Nirmal
Secretary General,

Indian Roads Congress, New Delhi

THE INDIAN ROADS CONGRESS - AN ORGANISATION
DEVOTED TO THE CAUSE OF BETTER ROADS

1. INTRODUCTION

BIRTH OF INDIAN ROADS CONGRESS

Before the first World War 1914-1918, the transport system in India was based upon the all-
important railways. Motor transport was no where in the picture and was hardly reckoned as a
means of communication. Roads had a limited coverage, were in a rudimentary state and were
expected to serve the pack animals and animal-driven vehicles. Road building was largely in the
hands of Provincial Governments, lacking central authority or any policy direction and was mostly
in a state of neglect. But the rapid technical developments after the war brought about a
cataclysmic change in many spheres, including motor transport. An urgent need for not only more
roads but also well surfaced, fully bridged and all-weather roads came to be felt. It was then that
the development of roads engaged the serious attention of the Govt. The first important step in
this direction was taken by way of appointment in 1927 of Indian Road Development Committee,
popularly known as Jayakar Committee. This Committee recommended that since the task of road
construction and maintenance was beyond the financial capacity of Provincial Local Bodies, the
responsibility for road development should be assumed by the Central Government. For the
purpose of raising funds, it suggested three additional taxes, namely;

(i) Excise duty on motor-spirit
(i)  Vehicle taxation
(iii)  Licence fee for vehicles plied for hire.

The Jayakar Committee also recommended that the road conferences should be held
periodically to discuss, inter-alia, questions relating to road construction and maintenance. In
pursuance of this recommendation, the Central Govt., after consulting the State Govts. convened
an inaugural meeting of Highway Engineers in New Delhi on 10t day of December in 1934 under
the chairmanship of Mr D G Mitchell, Secretary to the then Govt. of India in the department of
Industries and Labour, Public Works Branch. This meeting was attended by 73 Engineers from all

1



215" IRC Mid-Term Council Meeting, Aizawl, 4" - 5th May, 2018

parts of India, which marked the birth of Indian Roads Congress. It was the humble beginning of
an institution, rising of a new star on the firmament. As the activities of Indian Roads Congress
expanded, it was formally registered as a Society on 24th day of September in 1937 under the
Societies Registration Act of 1860. Over the years the Indian Roads Congress has burgeoned and
grown into a multi-dimensional, many-faceted, unique organization, devoted to the cause of better
roads in the country. Starting with a modest membership of 73 in 1934, the Congress now has
more than 15,987 members, of which, 15,581 are life members comprising engineers of all ranks
from Central and State Governments, Engineering Services of Army, Border Roads Organization,
Road Research Institutes, Engineering Colleges, Local Bodies and commercial organisations.

2. OBJECTIVES OF IRC

The Congress provides a NATIONAL FORUM for sharing of knowledge and pooling of
experience on the entire range of subjects dealing with the construction and maintenance of roads;
bridges; tunnels and road transportation including technology, equipment, research, planning,
finance, taxation, organization and all connected policy issues. In more specific terms, the
objectives of the Congress are:

(a) to advise the legislation and provide a channel to pool collective wisdom in order to promote
and encourage the excellence for building the road infrastructure conforming to the cutting
edge environmental friendly clean techniques; use of indigenously available new/innovative
materials; to formulate and promote the use of standard specifications/ guidelines uniformly
through-out the country for planning, design, construction, operation & maintenance of
roads, bridges, tunnels and road transportation.

(b) To promote efficient and well-integrated transport system and creation of mass awareness to
follow traffic regulations aiming of zero road crash fatalities and contribute to the economic
growth and quality of life and hence serves the public interest by enhancing mobility and
delivery safe, secure and environmentally responsible in collaboration of corporate houses
under Public Private Partnership (PPP) in confirmation to the Companies Act, 2013 and
financial regulations (100% tax exemption on contribution towards road safety and related
activities)

(c) To align itself to global initiatives of environmental strategy for promotion of cleaner, less
energy intensive and less polluting construction techniques, use of recycled wastes;
minimize drawing of natural resources and encourage the profession to aim at earning
carbon credit in life cycle analysis for construction/transportation projects under
Environment Management Plan (EMP) and earn Green Credit.

d) To pool knowledge (Library and Museum) with exchange facility through web to the
p & y 8 ty &
reputed national and international organizations engaged in the profession and shared
publications and literature conforming to cutting edge technologies.

(e) To promote on R&D activities of applied nature aiming at (i) “Appropriate Carbon
calculators and processes for getting carbon credits in life cycle analysis for
road/transportation projects under Environment Management Plan (EMP)” (ii) road
accidents through inclusive approach (human factor, road geometry and vehicle condition)
and (iii) flesh assessment of the stock of stone aggregates/bitumen/cement/steel etc for the
set goals versus merchandise for development of road infrastructure.

2
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(f) To endeavor for imparting Skill development of construction work force; training of
technicians; engineers and machine operators.

(g) To publish the proceedings of annual/mid-term council meets; seminars; workshops;
conferences etc; periodicals (monthly Indian Highways, quarterly journals); State of the Art
Reports (SOAR) and other literature for the promotion of the objectives of the Indian Roads
Congress.

The Congress has relentlessly strived to achieve these objectives and fulfil its charter.

To achieve its objectives, IRC has been relentlessly making efforts towards modernizing its day-to-
day working and fulfil its charter. Apart from extensive use of computers, Internet and e-mail, it
has developed its own Website, which has the domain name www.irc.nic.in.

3. ANNUAL ACTION PLAN

To achieve the above objectives, following activities are undertaken annually by IRC with
approval of Ministry through Director General (Road Development) & Special Secretary to the
Govt. of India

a. Annual Session of four days, wherein General Body meeting is held. All 15,987 members
are invited during Annual Session.

b. Two meetings of Engineer-in-Chief/Chief Engineers of All State PWDs/UTs in India
during Mid Term and Annual Session.

c. Three Meetings of Council (Governing Body) - details of Council given in Para VI
hereinafter

d. 7-8 meetings of Executive Committee (Management Committee)

e. Atleast four meetings of each Technical Committees

f. About 10 new Codes/Standards/Guidelines are brought our annually and 10 old
Codes/Standards/Guidelines are revised every year.

g. Two Meetings of Highway Research Board

h. Publication of different periodicals - 12 MONTHLY “Indian Highways”, 4 quarterly
Journal, 2 Highway Research Journal and 1 Highway Research Record are published every
year.

i. Medals and commendation certificates provided to Authors during Annual Session.

j- 15 to 25 technical papers pertaining to road design, construction and maintenance are
discussed every year during Annual Session.

k. Atleast 3-4 meetings of Committee for Accreditation of New Materials.

4. ADMINISTRATIVE SET-UP
The affairs of IRC are controlled by a Council, which is the Governing Body. The Council, headed

by the President, comprises Heads of Departments/Secretaries/Engineers-in-Chief/Chief
Engineers from Central and State Government Departments as its members. Some seats in the
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Council are earmarked for business interests connected with roads & road transport industry
besides representatives of Municipalities, Local Bodies and Members elected by the General Body.

The Council is supported by a Executive Committee in discharge of routine activities of IRC, under
delegated powers, on behalf of the Council. The Executive Committee of IRC comprises the
President, Immediate Past-President, four Vice-Presidents, Honorary Treasurer (DG(RD)&SS,
MORT&H) and Secretary General.

The IRC works in close collaboration with the Ministry of Road Transport and Highways. The
Director General (Road Development), Department of Road Transport & Highways, Govt. of India
is the Honorary Treasurer and Administrative Head.

The IRC has a Secretariat, which manages day-to-day functioning including publication of
magazines viz. ‘Indian Highways (monthly)’, ‘IRC Journals (Quarterly)’,, ‘Highway Research
Journals (Half-yearly) and Highway Research Records (General Report on Road Research Work
done in India)’, State-of-the-Art Reports, besides, publications of Manuals, Codes, Specifications,
etc. There are at present 24 Technical Committees examining various technical issues and making
recommendations on issues relating to Roads, Bridges, Traffic, Transport Planning, Road Safety,
Materials, etc. besides the three Apex Committees, namely; Highways Specifications & Standards
Committees, Bridges Specifications & Standards Committee and General Specifications &
Standards Committee. In addition, there are three Committees i.e “Identification, Monitoring and
Research Applications (IMRA)” , “Committee for Accreditation of New Materials and Techniques”
and “Pilot Project Committee” under the Highway Research Board. Experts from all over the
country drawn from various bodies are member of these Committees.

The IRC Secretariat is headed by the Secretary General. The Secretary General is assisted by the
Deputy Secretary (Admn.) in administrative matters and by the Deputy Director (Tech.) and Asstt.
Director (Tech.) in technical matters. There are Under Secretaries, and Section Officers to manage
the various routine activities of IRC. In a way, functioning of IRC is broadly similar to the
American Association of State Highways and Transportation Officials (AASHTO), which lays
down standards pertaining to roads and bridges in the USA.

5. ROLE OF THE IRC

The problems of road planning, design, construction and maintenance are becoming more and
more complex in the wake of the phenomenal growth of traffic, heavy axle loads plying on the
roads in recent times and sharp increase in the cost of material and labour. The IRC has
contributed significantly to the improvement of various facets, such as, planning, design,
construction and maintenance of roads. The IRC has been closely associated with road planning in
the country beginning with formulation of the famous Nagpur Plan in the year 1943, which
heralded the advent of systematic planning and development of roads on an all-India basis. This
was followed by the Bombay Plan (1961-81). Road Development Plan (1981-2001), published in
1984, provided the general emphasis on measures to conserve energy, to preserve environment
and to improve safety on our highways. Current 20-Year Road Development Plan (2001-2021)
“Road Development Plan Vision: 2021” has been published in 2001 covering major thrust areas
relating to mobility in respect of main roads and accessibility in respect of rural roads to connect
all villages in a time bound programme, strategies for capacity augmentation and preservation of
assets have been brought out together with measures to mobilise additional resources and capacity
building of Government organisations, consultancy and contracting industry to meet the
challenges facing the Highway Sector.
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Ministry of Rural Development has also taken up a massive rural roads programme. In this
context, the IRC had been entrusted to prepare Rural Roads Development Plan on long-term basis.
The Rural Road Development Plan: Vision 2025 was finalized by IRC, which provides general
framework for rural road development in India in next two decades and were published by IRC on
behalf of Ministry of Rural Development.

For better and planned development of various categories of roads in the country, the IRC was
engaged in preparation of Manual for Two Laning of State Highways on BOT Basis. This
document has been finalized & printed as a special publication. Four Laning of Highways on BOT
Basis, (framing of both these documents were entrusted to IRC by the Planning Commission),
Manual on Design, Construction and Maintenance of Gravel Roads and Quality Assurance
Handbook for Rural Roads for PMGSY since finalized and printed. Both these works were
entrusted by National Rural Roads Development Agency (NRRDA).

6. TECHNICAL COMMITTEES

The measure of success of a professional body of this kind is largely dependent on the work of its
Technical Committees and Expert Groups. There are 10 Highways Committees under the
Highways Specifications and Standards Committee, 9 Bridges Committees under the Bridges
Specifications and Standards Committee and 5 Technical Committees under the General
Specifications and Standards Committee. The three Apex Committees are responsible for the
formulation of Codes of Practice, Standards and Guidelines for Highways and Bridges. The
Committees have experts in the relevant areas as members and are reconstituted every three years.
Present term of the Committees is upto the 31st December, 2020.

7. RESEARCH AND DEVELOPMENT

The IRC plays an active role in the promotion of road research. In the first instance, the IRC took
active interest in setting-up of the road research laboratories in the country. As far back in 1944, a
detailed scheme was worked out for setting-up Central Road Research Institute at New Delhi and
a chain of research laboratories in the States in addition to the work of gathering information
concerning road research within the country.

8. HIGHWAY RESEARCH BOARD

In October, 1973, the Highway Research Board (HRB) was set up under the auspices of the IRC for
giving undivided attention to research and development activities. Identification, Monitoring and
Research Application (IMRA) Committee looks after the Research work and compiles data of road
research work done in the country on yearly basis. Under the aegis of HRB, an Expert Committee
for “Accreditation of New Materials and Techniques” was constituted for the purpose of
recommending usage of New Materials/Products/Technologies on trial basis for road and bridge
works in India. For wider dissemination, the HRB publishes State-of-the-Art Reports, Highway
Research Record and Highway Research Journal. The HRB identifies the R&D requirements of the
country and acts as the forward-looking group of Science & Technology Advisory Committee
(STAC) of the Ministry of Shipping, Road Transport and Highways.
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9. ACHIEVEMENTS
9.1 Periodicals

The IRC is popularizing modern ideas on road development and road engineering by publishing
Papers and articles on all aspects of Highway Engineering. The IRC brings out the following
periodicals:

(1) Indian Highways (Monthly)

(if) Journal of the Indian Roads Congress (Quarterly)

(iif) Highway Research Journal (erstwhile Highway Research Bulletin) (Half Yearly)
(iv) Highway Research Record (Yearly)

9.2 IRC Standards, Special Publications & Research Publications

The IRC has so far published 126 Standards and Codes of Practice, 112 Special Publications,
24 State-of-the-Art Reports, 78 Highway Research Journal and 40 Highway Research Records. It
has also brought out 31 important publications on behalf of the Ministry of Road Transport and
Highways (now named as Ministry of Shipping, Road Transport & Highways), two publications
on behalf of the Ministry of Rural Development and four publications on behalf of Planning
Commission. Various Standards, Codes of Practice and Guidelines published by the Indian Roads
Congress have helped in achieving uniformity in design and construction practices of roads and
bridges in the country.

9.3 Publications in the Pipeline

A large number of new documents and revision of existing documents are under active
consideration of the various IRC Technical Committees.

9.4 Seminars & Workshops

In order to pool the latest knowledge from experts on various topics of importance
connected with roads and bridges and to disseminate the knowledge to practicing highway
engineers, the IRC regularly organizes Seminars and Workshops both at International and
National level. The Seminars have provided an excellent opportunity and effective forum for
exchange of information and ideas among highway engineers on new developments in the road
sector.

9.5 IRC Annual Sessions

The Indian Roads Congress holds Annual Sessions regularly during which a number of Technical
Papers on important issues concerning roads, bridges and transportations are discussed. Other
major activities of the IRC Sessions include Council meetings, presentations on technical and
research topics, expert talk, panel discussions, HRB meeting, Technical Committee meetings,
Secretaries/ Engineers-in-Chief/Chief Engineers’ meeting and Business Meeting. The discussions
and feedbacks received from the professionals at these meetings provide valuable inputs for
planning of IRC activities and dissemination of knowledge. The 79t Annual Session of IRC is
being hosted by the Govt. of Maharashtra at Orange City Nagpur in the month of November, 2018.
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Cost Effective Durable Pavements for Low Volume Roads

B B Pandey, Advisor,
Sponsored Research and Industrial Consultancy,
IIT Kharagpur

Conventional rural roads made up of Water Bound Macadam and premix carpet need
continuous maintenance for their up keep to maintain a minimum level of riding quality.
Construction cost of pavements of rural roads is very high in many places due to large lead of
aggregates since good quality aggregates are not available locally. It is, therefore, necessary to use
innovative technology to address the above issues so that maximum benefit is realized with lower
investment. The paper presents a few innovative ideas which can be used to construct long lasting
rural roads.

1. Cell filled concrete pavements (CFCP): This consists of pavement made of formwork of cells
of recycled plastic filled with concrete after stretching the formwork. It is cast-in -situ
concrete block pavements. It has proved to be durable wherever it was constructed. A CFCP
constructed in a village near IIT Kharagpur in April 2005 at fifty percent of the cost of
conventional pavement is still in a reasonably good condition with zero maintenance. Figure
1 shows formwork of cells stretched over a compacted subbase. Figure 2 shows cells being
stitched by unemployed ladies. Figure 3 shows a CFCP being constructed in Mizoram

Figure 1 Formwork of cells of recycled plastic. ~Figure 2 Formwork of cells being stitched by
unemployed women




215t [RC Mid-Term Council Meeting, Aizawl, 4t - 5th May, 2018

Cells are filled up with concrete and
compacted with a plate vibrator.After the cell
filled concrete pavement is damaged after a
long use, an overlay of 50mm thick CFCP will
prolong the pavement life by another ten
years. Concrete can be recycled after crushing
and grading to make another CFCP to
conserve the material.

Figure 3 CFCP constructions in Mizoram Figure 5 Panel concrete pavement in a
village in West Bengal

It consists of placing of thin concrete slab with thickness from 75mm to 125mm. Panels are formed
by sawing cutting joints to depths of one third of the thickness with panel size being 0.50mmx
0.50m to 0.75m X 0.75m

3 Ultrathin reinforced concrete pavement:

Ultrathin reinforced concrete pavement can be another very attractive solution for durable roads
for villages. It is jointless but such pavements crack into panels which are held together by
reinforcements ensuring a good riding quality

4 Fibre concrete pavement:

This consists of concrete pavement of thickness 75mm to 199mm with a central longitudinal and
transverse single cut thin joints sawed to a depth of one third the thickness of the pavement @2 m
c/c. The individual panels may further crack into smaller size panels held together by fibres added
to concrete.

Fig.6 Ultrathin reinforced concrete pavement Fig.6 Thin fibre concrete pavement
with nominal reinforcement
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5 Pavement with soft aggregates:

Many areas of the country including Mizoram have soft aggregates which crush during rolling and
apparently not suitable for road construction. Research at IIT Kharagpur has shown that soft
aggregates can be stabilized with cement if sand content is in between 40 to 50 percent. The sand
acts as cushion between aggregates and breakage of aggregates can be avoided during the rolling
of cement stabilized material. Only those aggregates which are touching each other may undergo
degradation.

000
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Engineering Upliftment of Locally available
Aggregates of Mizoram

Er. J.K.Das****
Hnamte*!

Abstract

Over the last four years, the CentralGovernment has been giving maximum attention to improve
road conditions in North Eastern India. The government is planning to invest about Rs. 1.45 lakh
crore in the North-East for development of Highway. The highway construction cost in this region
is about two to three times more than that of construction cost in plains of India. The prime cost
driver is too much lead of aggregates outsourcing from nearby States due to unsuitability of the
locally available aggregate for pavement layers construction. Also sometimes, the nearby States do
not allow the aggregate to be imported to the other States and the progress of the works also
getsaffected. Excessive lead also damages the existing roads due to movement of overloaded
construction vehicles.

While preparing detailed engineering design of about 400km of State Highway under World Bank
funded projects, the Design Consultant has encountered the same problem and PWD;Mizoram
instigatedthe Consultant to find out the possible engineering solution so that the local available
aggregates can be made suitable for the pavement layer construction. An investigation Team
instituted with Engineers from PWD, Mizoram & Consultant to work out the engineering
treatment of marginal aggregate to make it suitable for pavement construction. The Consultant’s
R&D laboratory at New Delhi has been utilized for testing purposes and team has devised the
engineering solution in form of in-place treatment of locally available aggregate withabout 3.0%
cement to make it suitable for granular pavement layer construction i.e. base and sub-base as well
as pre-coating of coarse aggregate with cement to make it suitable for bituminous layers
construction.

1*Project Director (PIU), PWD, Mizoram

** Sr. Asst. Engineer, PWD,Mizoram
*** General Manager , LEA Associates South Asia Pvt. Ltd., New Delhi
=** Associate Director , LEA Associates South Asia Pvt. Ltd., New Delhi
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Introduction

The Central Government plans to invest about Rs. 48,000 crore in Assam, Rs. 22,000 crore in
Manipur, Rs, 20,000 crore in Nagaland, Rs. 17,000 crore in Sikkim, Rs. 12,000 crore in Mizoram, Rs.
10,000 crore in Arunachal Pradesh and Rs. 8,000 crore each in Meghalaya and Tripura for building
roads. The State Government also through own resources or funds from Word Bank/ Asian
Development Banks willing to construct as much as possible the roads in the State. The highway
construction cost in this region is about two to three times more than that of construction cost in
plains of India. The prime cost driver is too much lead of aggregates outsourcing from nearby
States due to unsuitability of the locally available aggregate for pavement layers construction. Also
sometimes, the nearby States do not allow the aggregate to be imported to the other States and the
progress of the works also gets affected. Further, wherever the locally available aggregates have
been used for pavement layers construction, it dis-integrated and became muddy /slushy after
exposure to extremely heavy rainfall. The resulting performance of the major sections constructed
is shown in the photo below.

The photo shows the “Completed” pavement during the first monsoon in 2007.

This paper deals with the study of the geological nature and engineering evaluation of locally
available aggregates and brings out possible engineering solution to make it suitable for pavement
layers construction.

GEOLOGYAND ENGINEERING PROPERTIES OF LOCALLY AVAILABLE AGGREGATES

Altogether ten aggregate sources spreaded across the Mizoram have been identified by the team as
a part of study. Some of the typical photographs are presented next:

11
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S

MZ-AQ-2 between Lawngtalai & Diltlang

Geology of Locally Available Aggregates
The rock samples were tested for their petrography at Sriram Institute, New Delhi. Petrographic
examination reveals that

The rock is metamorphosed micaceous quartz or calcareous quartz consisting predominantly of quartz.

20-25% of the total quartz show strain effects with undulatory extinction angle ranging from 18-24
degrees known to cause deleterious chemical reaction in concrete, and

Local experience gained over the years confirms that in dry state rock is compact and hard;
however with exposure to water in tandem with traffic load it becomes mud/slush.

Engineering Properties of Locally Available Aggregates

All the ten aggregate samples were tested for physical properties to find out their suitability for
pavement layers construction i.e. non-bituminous layers granular sub-base, base & bituminous
layers DBM and BC as per MORT&H specifications. Typical photographs of laboratory testing are
presented below for ready appreciation.
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From above table, it can be inferred that

Out of ten samples tested, eight samples have water absorption more than the specified maximum
of 2.0%.Water absorption of these samples varies in the range of 2.0-5.8%.Thus, only two sources
are suitable for pavement layers construction on the basis of water absorption.

Out of ten samples tested, five samples have aggregate impact value more than the specified
maximum of 30.0%/40.0% for base and sub-base respectively. Thus, only five sources are suitable
for granular base and sub-base layer construction.

Out of ten samples tested, seven samples have aggregate impact value more than the specified
maximum of 24.0% /27.0% for BC and DBM respectively. Thus, only three sources are suitable for
bituminous layer construction i.e. BC and DBM.

Out of ten samples tested, ten samples have retained coating more than specified minimum of
95.0%. Thus, nine sources are suitable for bituminous layer construction i.e. BC and DBM in view
of bitumen affinity.

Altogether eight samples have been tested for soundness to determine % loss using Sodium
Sulphate solution. Out of eight samples tested for soundness, six samples have measured % loss
more than the specified maximum of 12.0%. Soundness of these samples varies in the range of
13.0%-99.0%.Thus, only two sources have been found suitable for pavement layers construction in
view of soundness which indicates durability. The high losses of aggregate with Sodium Sulphate
solution, indication of low weather resistance, are the main reason of early pavement failure.

From aforementioned inferences, it can be concluded that the locally available aggregates in
Mizoram is marginal i.e. neither premium quality nor poor quality. These are satisfying one or two
physical properties simultaneously out of specified four or five properties required for suitability.

DEVISED ENGINEERING SOLUTION

Team has done a thorough literature review to find out the available engineering solution to
improve water absorption and soundness properties. There is only one solution recorded in the
available literature i.e .pre-coating with bitumen.

Pre-coating with Bitumen
One aggregate sample MZ-AQ-2 has been pre-coated with 0.8% (by weight of aggregate) neat
bitumen as well as 0.8% neat bitumen along with 0.4% (by weight of bitumen) anti-stripping agent.
Some of the typical photographs are presented next for ready appreciation.

Soundness test results are given in the table below:

"Q 2-A B\T(Ar’f"—r\/f

@Q“(M star+ oF ‘ | Q %QIQ ‘B\TKAT,’P'\'
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Table 2: Soundness Results of Aggregate pre-coated with Bitumen
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% Loss with Sodium Sulphate in

. Description Soundness Test
1 MZ-AQ-2 | Neat Sample 99.0%
2 MZ-AQ-2 | Pre-coated with 0.8% Bitumen 79.5%
3 MZ-AQ-2 Pre.-c:oa‘ted.w1th 0.8% Bitumen and 0.4% 62.9%
anti-stripping agent

From above table, it can be inferred that though % loss has reduced for aggregates pre-coated with
bitumen but not substantially and the aggregate is still unsuitable for its use in pavement layers
construction.

Pre-coating with Cement
After not getting encouraging results of pre-coated aggregates with bitumen as found in the
available literature, Team has thought to pre-coat with cement. One aggregate sample MZ-AQ-2
has been pre-coated with varying % of cement i.e. 1.0%-5.0%. Some of the typical photographs are
presented next for ready appreciation.

| SOLNDNESS TesT
;- EclE — S
2 - AQ -2

20mm size aggregate before the soundness test, 20mm size aggregate after soundness test,
without any treatment.

without any treatment.

M= AGZ |
| X ceraeEN T |
\ -s@,{;ne <sbout of
il % @.S

20mm size aggregate before the soundness test,  20mm size aggregate after soundness test,
pre-coated with 3% cement. pre-coated with 3% cement.
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T V\Z - AB-2
| 5‘)\ CEMEN I

20mm size aggregate before the soundness test, 20mm size aggregate after soundness test,
pre-coated with 5% cement. pre-coated with 5% cement.

Soundness test results are given in the table below:

Table 3: Soundness Results of Aggregate pre-coated with Cement
% Loss with Sodium Sulphate in

- | DS P O Soundness Test

1 MZ-AQ-2 Virgin Sample 99.0%

2 ll\/g/Z-AQ-Z-Cem- Pre-coated with 1.0% Cement 47.0%

3 g/g/Z-AQ-Z-Cem- Pre-coated with 2.0% Cement 20.29%
MZ-AQ-2-Cem- Pre-coated with 3.0% Cement o

4 39, 7.2%
MZ-AQ-2-Cem- Pre-coated with 4.0% Cement o

5 49, 6.1%
MZ-AQ-2-Cem- Pre-coated with 5.0% Cement o

6 59, 3.6%

From above table, it can be inferred that Cement is more effective than bitumen to reduce % loss in
soundness test.

The aggregate sample satisfies the % loss in soundness test when pre-coated with 3.0% and more
cement.

The local available marginal aggregates can be used for granular sub-base and base layer
construction by doing in-situ treatment with 3.0% Cement.

To enhance the durability of the bituminous layers, it is recommended to pre-coat the coarse
aggregate with 5.0% cement prior to its use in bituminous mix.

The same findings of the Team is also gets validated with the locally performance of the pavement
constructed with WMM of local aggregates treated with 1.25% cement. After getting the premature
failure of the local pavement as shown in the introductory photograph of the paper, the photo

17




215" IRC Mid-Term Council Meeting, Aizawl, 4" - 5th May, 2018

given below shows the better performing pavement constructed with WMM treated with 1.25%
Cement.

The perforance of the pavement over the past three years has been good.

BITUMINOUS MIX DESIGN OF AGGREGATES PRE-COATED WITH 5.0% CEMENT

A mix design of DBM Grade-II has been carried out for this pre-coated coarse aggregate with 5.0%
cement. Marshall Test Property Curves are presented in Figure 1 below for ready reference.

10 T 20.0
120 £ 19.0
- 9
0\0 10.0 \i 18.0 1
2 80 - S ]
a - = 170 ]
0 L g R aLs: meee=r C_ IS
z * * > 160
14 A
< 40 Lo
. 15.0
20 = ma-
14.0
0.0 45 50 55 6.0 65 7.0 7.5 8.0 8.5 9.0 9.5 10.0
45 50 55 6.0 65 7.0 75 80 85 9.0 9.5 10.0
BITUMEN CONTENT (%) BITUMEN CONTENT (%)
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Figure 1: Marshall Test Property Curves of DBM Grade-II

From above figure it can be inferred that

The design binder content is 8.0% by weight of mix.

The demand design binder content is more than that of the generally required percentage of
bitumen due to pre-coating with cement. However, the total mass of bitumenrequired in one cubic
meter of mix will slightly increase as the bulk density of the mix is 2.3, whereas the bulk density of
generally DBM mix varies in the range of 2.4-2.5.

The design mix has satisfied all the specified mix design parameters i.e. Marshall Stability-Flow

and Mix Volumetrics.
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Conclusions

51

52

53
54

5.5

5.6

There are plenty of rock quarries available in the State of Mizoram. The quality of locally
available aggregates is marginal i.e. neither premium quality nor poor quality. These are
satisfying one or two physical properties simultaneously out of specified four or five
properties required for suitability.

Team has devised the engineering solution to improve the engineering properties of these
marginal aggregates by pre-coating these aggregates with bitumen or cement.

Pre-coating of aggregates with bitumen is not worthy.

Pre-coating of aggregates with 3.0% cement made it suitable for granular base and sub-base
layer construction as the soundness i.e. % loss reduced substantially. Therefore, in-place
treatment of locally available marginal aggregates with 3.0% cement, the durable sub-
base/base layer may be constructed

Pre-coating of coarse aggregates with 5.0% cement made it suitable for bituminous layers
i.e. DBM/BC construction as the soundness i.e. % loss reduced substantially. Therefore,
pre-coating of coarse aggregates of locally available marginal aggregates with 5.0% cement,
the durable bituminous layers DBM/BC may be constructed.

To give impetus to the highway development plan of the Government, to give pace to the
slow progress due to scarce of locally available aggregates,to eliminate dependency on
nearby State, to reduce highway construction cost and construct more lane km of highways
with the allotted budget, it is high time that the Ministry of Road Transport &
Highways(MORT&H)/State Government shall initiate a comprehensive research project
toevaluate and devised the possible engineering solution to uplift the locally available
marginal aggregates of North-Eastern States to premium quality aggregates suitable for
pavement layers construction.
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Rehabilitation of Vaitarna River Bridge on Zai-
Bordi- Revas -Reddi-Satarde Road MSH-4 (Km. 90/050)
Dist. Palghar. (Maharashtra)

(1). Er. Chandrashekhar P. Joshi, Secretary (Roads),PWD, Govt. Of Maharashtra
(2). Co-Author: Er. Nanasaheb M. Pawar, Superintending Engineer, Thane (P.W.) Circle, Thane.
(3). Co-Author: Er. Rahul U. Vasaikar, Executive Engineer, P.W. Division, Palghar

1. Introduction :-

The construction ofVaitarna Bridge was completed and opened to traffic in the year 19¢
Total length of the bridge is 325.00 Meters, end spans are land spans with 25.00m. each& 30.
m. each. Middle 6 spans are of 2 sets of 3continuous spans 45m in length each, supported wi
neoprene pad bearings at continuous support & with concrete roller bearings at discontinuo
support. Foundation of bridge is RCC well foundation, rested on rock beneath @ approx
metrs from high tide water level with RCC pier substructure, superstructure is of double ¢
prestressed concrete box girder. The left & right abutments are rested on under reamed ty:
pile foundations.

2. Background :-

During periodical inspection of bridge in December 2014, it was observed that the level of sanchi
type parapet of 3 span continuous set consisting units P-4,P-5,P-6 of this bridge was lowered down
by 15cm at P-5. In view of this, the bridge was inspected from the under neathé& it was observed
that the well foundation of pier P-5 has shown the considerable tilting (with tilt of about 1 in 133)
and the neoprene bearings at pier P-5 was dislocated by 15cm from pedestals. Due to this, the
continuous span of P-4, P-5, P-6, P-7 became unsupported with settlement of pedestals at pier P-5.
The minor diagonal & horizontal hair cracks were also observed in the webs of the
continuousspans. Underwater survey was carried out for all piers, the standing water level is about
12.00 meters at low tide and about 15.00 meters at high tide level. It was observed that pier well

21



215" IRC Mid-Term Council Meeting, Aizawl, 4" - 5th May, 2018

No.5 wascritical with wide crack varying from 6 to 12 inches at curb level of well, causing apparent
split in the well staining the crack extended upto the bottomof well cap. Also, it was observed that
peripheral strata (sand) was completely washed away over the period time and the well was

standing alone on its own self weight and super structure dead load over the cutting edge with
approximate 30% of founding area.

Dislocated Neoprene pad Bearing Crack observed in well

_-——LOOSE GRAVEL

- ONE LAYER SLEEPERS
ONE LAYER SLEEPERS
NO GAP

TWO LAYER SLEEPERS
1" TO 4" GAP IN B/W
SLEEPER & WELL

TWO LAYER SLEEFPERS _ __TWO & THREE
NO GAP ~ LAYER SLEEPERS NO GAF

C__ ONE LAYER SLEEPERS
NO GAP BOTTOM HARD

RESTING ON BED—

T R

I WELL BOTTOM SURFACE LY |
12'-0 1-0 2'-0 3-0 == 'TQRESTING

MAKING ;-,n s
12'-0 CLOCK TO 3'-0 CLOCK 3'-0 CLOCK TO §'-0 CLOCK

T————
6-0 9-0 90 120
6'-0 CLOCK TO 9'-0 CLOCK 9'-0 CLOCK TO 12'-0 CLOCK

DRAWING DETAILS IN P-5 :-

30% founding Area of well standing on Self weight
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3. Immediate Action :-

3.

4.

Heavy traffic on bridge was immediately stopped from 29.12.2014 and tilted side of bridge
(2/3 of total width) was restricted for light traffic too.

Considering the serious nature of the problem a study committee was immediately formed by
Govt. of Maharashtra to inspect the cause& suggest a possible remedial solution. After
detailed deliberations, discussions and observations it was concluded that the problem had
been created mainly due to illegal sand dredging carried out over a period of many years.
(Approximate wash out of 15 to 16 meters of bed over the rock) Also, this had eroded
substantial part at the base of the well foundation of P-5. Only 30% of the area of the well
bottom was found resting on rock and was in a destabilized condition. Hence it was
necessary to urgently stablise the well without further deterioration.

Glass strips were fixed over the crack at an interval of 1Meter each from the cutting edge of
the well till soffit to observe any minute further damage (cracking) to the well, if any
Underwater investigation by means of scuba divers was summoned for, immediately.

4.Permanent Action

4.1:- Alternatives for Rehabilitation

After due deliberations, analysis and scrutiny, rehabilitation of bridge committee suggested
followingfouralternatives .-

Construction of piles all around the P-5 well & transferring the super structuralload on pile
cap. Later the unstabilised well to be abandoned/ dismantled.

Construction of new well foundation surrounding the existing well by means of sheet piling
and transferring pier-on new well cap.

Establishing new well on U/S side of existing well and providing common well cap for
counter balance of super structure load.

Construction of group of piles on U/S and D/S side with pile cap and transferring the super
structure load on it.

As first three option were found to be difficult for emergency execution and uneconomical,
Option 4 was selected for execution and estimation was done for that scheme for inviting "C”
(Lump sum) tender. Finally the scheme submitted for independent portal system consisting
of pile foundation was selected for award of contract.

In this scheme, it was proposed to raising up of independent scheme of pile system on U/S

& D/S side of existing distressed well foundation and complete load is to be transferred on new
safer system of structures.The department appointed Mr.D.K. Kanhere,Jt. Managing Director,
MSRDC (Retd.), as departmental special consultant to scrutinize and approve the scheme and
methodology submitted by contractor for execution. The detailsare discussed further.

4.2 Methodology :-

4.2.1 Geotechnical Investigation- Initially the detailed geotechnical investigation was

done by taking two bore holes on U/S and D/S of existing well. The depth of bore
holes was about 7.00 Meters from the bed to acertain existing condition in the river
bed/ under neath strata.lt was observed that hard rock found and hence it was
decided to anchor the piles at this level.

23



215" IRC Mid-Term Council Meeting, Aizawl, 4" - 5th May, 2018

4.2.2 Under Water Suvery - Under water survey was carried out for all well foundations,
with expert divers and equipments. It was observed that all well foundations were in
stable condition except P-3, P-4 and P-5. It is observed that the bottom of P-3, P-4 was
exposed and there was gap between bottom and rock surface, though there was no
tilting or any unusal distress found in these two structures. Separate scheme for
stabilization of well no.3 was prepared; accordingly the work was carried on.
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- s P-4 CROSS SECTION DETAILS :-
P-3 CROSS SECTION DETAILS -

Position of P3 with 70 % founding Area  Position of P3 with 60 % founding Area

4.2.3 Stabilisation of distressed Well - Initially the gap between the well bottom and
ground was filled up by inserting wedge schemed precast M-40 RCC sleepers of
required sizes in layers. The remaining gap was filled with 3 to 5mm thick M.S. Plates.
The loose material on the sides was cleared with air compressed pressure. Then RCC
ring beam of size 0.50mt x 1.00 Meter. was casted under water with quick setting
adhesives. Finally cement grouting was carried out at the bottom of the well with
required pressure using mechanical equipment and ramping. Similar treatment was
given to P-3 and P-4 and the wells were made stable for any further distresses. All the
works were carefully done by experienced scuba divers. The work was very critical
and execution of work could be only done during the low tide (i.e. 4 hours in a day),
which affected the work speed and time progress chart than proposed schedule.

(SEE TABLE)
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TYPE L) () ()
‘A 1000 150 150
'8’ 1000 150 1004:
(3 1000 150 175
D’ 1000 150 200

424 Foundation - On the basis of geotechnical investigation and survey, the load
assessment of existing super structure was done and foundation was designed which
consists total 12 number piles of 1200mm. diameter (Six on U/S and six on D/S).
Accordingly for the construction of proposed piles temporary Jacks Platform on
pontoon were constructed. As per IRC-78 the socketing depth of piles in rock required
was 1.0 x D =1.0 x 1.20 = 1.200 but where as minimum socketing depth in rock 3 x D =
(3 x 1.20) = 3.60 meters was adopted for design. But for execution, socketting depth of
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42,5 Construction of bored Cast-in-situ piles- Total 12 numbers of piles of 1.20meter
diameter six on U/S and six on six on D/S were constructed by using 8mm thick M.S.
liner used upto the refusal/rock level. The reinforcement cage as per the design
consisting of 32 mm dia. - 52 no of bars was used and the concerting with M-50 Grade
was done with the help of tremmie method with minimum slump of 150mm. After
completion of all 12 numbers piles height upto existing well cap, R.C.C. pile cap was
casted with 1800mm depth concrete. Above pile cap, 2 numbers on each side R.C.C.
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Circular pier having 1500mm was Casted with M-50 Grade Concrete.
The piling work could be only executed during low-tide (i.e. 4 hours/day) in
non-rainy season. Also, due to the strata, the pile during could be only achieved upto

40cm. Thus for a pile, for completing entire work, 28-30 day were required.
T g

4.2.6 Quality Control &Assesment : - For all concrete work, mix design was prepared by
Government of Maharashtra’sregional laboratory of V.Q.C.C. (Vigilance& Quality
Control Circle) and all materials were tested before construction. As per mix design
the concrete work was carried out. Necessary care was taken to keep the quality of
work and material as per specifications. For steel reinforcement, CPCC coating was
used for anti-corrosive treatment.
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4.2.7 Portal Beam- Theportal beam spanning between already constructed circular piers
consists of 2 beams with varying depth of 1250mm at support to 2000mm. at mid
span. These 2 beams are connected by 1250mm dia. Meter thick slab. In first stage
these two portal beams along with diaphragrh/ slab of 1250mm.depth completed
except the middle portion of existing R.C.C. Pier.
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Form work for Portal Beam
After the curing period of portal beam, the load of superstructure was
transferred on portal beams with the help of specially designed hydraulic Jacks of 400
M.T. Capacity each. Total six numbers of Jacks are used (3 on each sides) and
temporary supports of chairs (fabricated by 12mm thick M.S. plate)parallelyprovided.
During the load transfer activity the light vehicle traffic was totally stopped for
one day. The activity started at 9.00 am. Morning and finished at 3.00 pm. At noon.
Evening the light vehicle traffic allowed to ply on bridge.

Dismantling of existing R.C.C. Pier- Removing of existing R.C.C. pier was a
challenging job.Also, the well & pier bothwere tilted and unstable uptocertain
stage,The superstructure load was then transferred on portal beams by the support of
hydraulic Jacks. With vigilant observation and precautions the existing R.C.C. pier
was dismantled with the help of hydraulic breakers. There were no distress changes
observed in tilted well and it was found to be stable in its position.
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Casting of portal beam Dismantling existing pier

4.3 The work to be executed and in progress.

Casting of Stitch Concrete - The middle portion (9.00Meter x 1.90 Meter x 1.25 Meter)
of portal beam which is not casted due to existing pier is to be casted. As per design,
steel rods are extended for lapping purpose in second stage concrete. The lapping is
proposed be done by using couplers and conventional lapping method. In coupler
system 25mm.dia. Rodsthreaded for 65mm length & joined with the help of S. S.
couplers. The strength of coupler is to be tested duly before casting the concrete.

Pedestal & Bearing - After the curing period of stitch concrete, R.C.C. pedestals is
proposed tocasted with M-50 concrete as per design. Subsequently, neoprene pad
bearingswill be kept on pedestals and finally the super structure load will be
transferred on regular and permanent pedestals.

Repairs to Super Structure- Complete exhaustive mapping of super structure (Box
Girder) is carried out including locations & thickness depth etc. to ascertain measures
for repair. The detailed scheme is taken by contractor for filling the cracks by grouting
or any other suitable means depending on the type, depth and location of cracks. As
per scheme the repair work will be completed. Also, the structural stability report of
box girder is submitted by contractor. There is no major distress in super structure.
The loss of prestressing is checked and necessary action of restoration of concrete is
being done

Conclusions -

Tilting/Failure of well foundations in similar circumstances may occur at variable
locations with different geological and bedding conditions. The deliberations
discussed and mentioned in this paper, suggestone solution to such problems.IRC
may bring out a set of journal with case studies andsuggest suitable standards and
methodology by publication of special issue.For such critical conditions, also,
standardization of specifications and procedures to be adopted for under water
exploration may be brought out in special publication. The safety norms mandatorily
need to be standardised for theses explorations.

5.2Destabilizationof R.C.C. well foundation by uncontrolled sand dredging, causing
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major structural distress for bridges is observed in many cases. As per study
committee opinion the reason for tilting of well is, unlimited and uncontrolled sand
dredging at bridge locations and also on upstream & downstream sides of bridges. So,
for such type of all creek and river bridges, periodical under water survey and
investigation is necessary and sand dredging at bridge area and at least 500 meters on
upstream and down stream side of bridges shall be strictly prohibited and shall be
totally banned by District Magistrate to avoid such incidents and consequent traffic
disruption issues.

5.3 It is very important to carry out annual under water survey beneath the water
level for health assessment of foundation of bridges. For such activities, limited
supply of services and knowledgeable staff is available. Hence, advance courses in
under water explorations in civil engineering along with professional courses for
structural engineers may please be conducted to increase awareness amongst the field

engineers.
B
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Environment Friendly Cost Effective Sustainable

Technologies in perspective of Rural Roads
Dr.1.K.Pateriya, Director (Technical),
National Rural Roads Development Agency,
Ministry of Rural development,
Gout. of India,
Email: ik.pateriya@nic.in

Introduction

Rural Road Connectivity being a key component of rural development by promoting access to
economic and social services and thereby generating increased agricultural incomes and
productive employment opportunities. It is also, a key ingredient in ensuring sustainable poverty
reduction. In the past, many programmes have been initiated by Government of India as well as
different State Governments with a focus on rural infrastructure. In the recent budget also
Government of India has focused on much needed boost to rural infrastructure. However, the
requirements are huge and the pace of delivery needs to be improved, with available resources.
The main thrust is to build good quality, sustainable and environment friendly road infrastructure
in rural India. Construction of road infrastructure in rural roads is mostly traditional and
availability of natural construction materials, limited working time, skilled manpower, limited
resources for maintenance are some constraints in creating environment friendly and cost effective
sustainable Rural Roads. Pradhan Mantri Gram Sadak Yojana is a flagship programme of
Government of India in which some of these technologies have been adopted and evaluated. The
present paper is an effort to discuss some of the environment friendly, cost effective and
sustainable technologies which can be adopted in construction of rural roads for faster delivery
and proper upkeep of rural roads.

Stabilized Base and Sub Base courses.

In construction of rural roads traditionally granular sub-base course and water bound macadam
base courses have been practised. However, the scarcity of these materials has led to very high unit
costs. As an alternate, locally available materials can be stabilized using stabilizers like cement or
lime for construction of stabilized base and sub-base courses. Many commercial materials,
accredited by Indian Roads Congress (IRC) are also available in the market which can be used for
stabilization. The stiffness and tensile strength of the materials are sufficiently enhanced by the
addition of cement or any other commercial stabilizer to have a practical application in stiffening
of the pavement. Cement-Treated Base (CTB)/ stabilized base (using commercial stabilizer) is an
intimate mixture of soil and/or aggregates or granular soils combined with measured amounts of
Portland cement and water that hardens after compaction and curing to form a durable paving
material. A bituminous or Portland cement concrete wearing course is placed on the CIB to
complete the pavement structure. CTB is widely used as a pavement base for highways, rural
roads, parking areas, airports, and materials handling and storage areas. In CTB construction the
objective is to obtain a thorough mixture of granular material with the optimum quantity of
cement and adequate water to permit maximum compaction. The completed CTB must be
adequately cured to both let the cement hydrate and to harden the cement-aggregate mixture.
Major steps involved in the process of construction of cement treated base/ sub bases are:
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e Fixing the type and dosage of Stabilizing agent/cement considering the properties
of soil

Preparation of ground to be stabilized
Mixing of cement with soil/aggregate
Compaction and Finishing

Joint Construction

Curing of the compacted soil

A

Fig.1. In-situ mixing by using rotavator F1g.2.In;sifu mix’ing by Agi'icultu}a

Harrow

7

Fig.3. Compacted layer after curing Fig.4.ompleted road

Stabilization of local materials using cement and other commercial stabilizers such as RBI-81,
Terrazyme, Soilteck MK-III, Zycosoil etc has been adopted under PMGSY and a total length of 663
km has been constructed till March, 2018. Most of the roads are performing well with usual routine
maintenance. Adoption of such stabilization practices, has resulted in cost of construction varying
from 5-15% as well as protection of environment because of utilization of local materials for
stabilization and reduction in requirement of costly aggregates for base and sub base courses.

Cell Filled Concrete Technology

This technology has been developed by IIT Kharagpur and is well known as Cell filled Concrete
Pavement technology. It has proved to be very promising solution for long lasting (permanent
asset), low initial cost and maintenance free roads together with employment generation
opportunity in rural areas. The technology consists of covering the compacted sub grade / sub
base with a formwork of plastic cells as shown in Figure 5. The form work of plastic cells is
stretched and iron spikes are driven at the corners of the cells so that the form work remains taut.
Nylon ropes through the cell walls prevent collapse of the cells during the placing concrete or
stones into the cells. The plan of the formwork will appear as shown in Figure 6 on stretching.
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Fig. 5 Welding and stitching of plastic Fig. 6 A view of stretched cell placed
sheet strips at 300 mm interval over compacted GSB layer

Different types of concrete such as conventional concrete/ zero slump concrete with a 28 day
characteristic strength of 30 MPa is placed into the cells. Since the subgrade/subbase have the
proper camber, the top of the cells also will have the same camber. After leveling the concrete, a
vibratory/static road roller of 6 to 8 ton capacity may be used for compaction.

P N

Fig. 7.Curing of concrete

Extracting core

| I;ig.S. Cdmpleted Road

Cell Filled Concrete Pavements have been adopted in different states under PMGSY. The
construction cost of such pavement is almost equal to a bituminous pavement. Under PMGSY a
total length of 237 km has been constructed till March, 2018 in West Bengal, Karnataka, Mizoram,
Rajasthan, Madhya Pradesh. Most of the roads are performing well with usual routine
maintenance. Adoption of cell filled concrete technology has resulted in cost of construction
varying from 30-40% (with respect to cost of construction of concrete pasvements) as well as
protection of environment because of utilization of local materials for sub base stabilization and
reduction in requirement of costly aggregates for base course because of substantial reduction in
thickness of pavement. Such roads can be constructed almost at the cost of bituminous pavement.

Panelled Concrete Pavement

This consists of 100 mm thick concrete slab laid over granular subbase (GSB). If heavy traffic is
anticipated, the GSB may be treated with 2 to 3% cement to get a strength of about 3 MPa at 7 days.
The cement concrete slab is weakened by cutting 25mm to 30mm deep grooves by a stone cutter so
that the slab forms interlocking panels. The grooves may be filled with bitumen. The panelled
concrete pavement can be laid over damaged premix carpet for rehabilitation.

For 1 km length, 3.75m wide and 100 mm thick panelled concrete pavement, the concrete needed is
375 m3 whereas for the same length and width the thickness required for plain concrete pavement
as per IRC SP : 62- 2014 is about 200 mm and concrete required is 750 m3. The panel size is 0.5m x
0.5m for thickness of 100mm and for a maximum wheel load of 8 tons. The cost is almost 60% of
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the cost of 200mm thick M 30 grade standard cement concrete pavement considering the cost of
cutting of joints in panelled cement concrete pavement. This gives a saving of almost 30 to 40% in
the cost of cement concrete pavement.

Square panels of

concrete slab 7_'—
formed by sawingm

one third depth

from the surface

72 o g—
Fig. 9 Typical Panel Concrete Pavement Fig.10. Completed Road

Paneled Concrete Pavements have been adopted in different states under PMGSY. The
construction cost of such pavements is almost equal to a bituminous pavements. Under PMGSY a
total length of 93 km has been constructed till March, 2018. Most of the roads are performing well
with usual routine maintenance.

Cold Mix Technology

In the hot mix technology generally used for paving, the aggregates and binder are heated to
specified temperature, mixed in desired proportion, transported to the work site, placed, and
compacted while the mix is still hot. The laying and compaction is to be carried out at
temperatures above 110 degree Celsius. Bituminous road construction using conventional paving
grade bitumen (i.e hot mix technology) is sometimes not technically feasible and logistically in
high rainfall areas, as intermittent rains throughout the year affects the production and laying of
hot mixes. Similarly, at high altitude and/ or in snow-bound areas, very low pavement
temperatures make laying of hot mixes rather impossible. Bituminous hot mix technologies create
environmental pollution by way of high emission, consume high amounts of energy and the mix
gets cooled during transportation from long distances leading to compaction problems. It also has
limitation for use in wet and low temperature conditions. Because of air quality restrictions, the
hot mix plants are also prohibited in certain metropolitan areas. In the cold mix technology, the
aggregates and binder are mixed, transported, placed, and compacted in cold state. The cold mix
technologies, on the other hand, use environmental friendly materials and techniques involving
use of bitumen emulsion, which can provide effective, energy efficient and long lasting solutions

Cold Mix technology can be used as an alternative method of laying hot mix asphaltic roads. The simple
process of mixing unheated mineral aggregates with suitable grade of Bitumen Emulsion having suitable
workability during mixing at plant or site, and maintain specified residue Binder content.

In rural road network, bituminous construction is carried out only of a thin layer where it works as
a wearing course on a Water-Bound Macadam (WBM). A 20 mm open graded premix carpetingl
(OGPCQ) is applied followed by a seal Coat using 6.7 mm aggregates with 5-10% fines. In India,
Indian Road Congress (IRC), the apex body for developing specifications and procedures for roads
and bridge construction, has published guidelines on “Use of Cold Mix Technology in construction
& maintenance of roads using bitumen emulsion”, as IRC : SP: 100:2014. The basic system of cold
mix methodology is to use higher quantity of bitumen emulsion as a binder to get the desired
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bitumen content on the road surface as evaporation of water shall take place. Bitumen Emulsions
used are as per Specifications developed by Bureau of Indian Standards code IS 8887:2004.

Aggregate quality and grading requirement for 20 mm Open graded premix carpeting (OGPC)
with Bitumen Emulsion (Cold Mix) is similar to the aggregates used in Hot Mix. Medium setting
grade with a