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From
Director’s
Desk

Itis my Em“d privilege t“_ present the CSIR-CRA| Annual Report 2011-12. The previous year was not just another year
gone by, i rnaﬂ:ad_a special milestone in the history of CSIR-CRRAI, the beginning of Diamond Jubilea year. The Diamond
Jubilee of the Institute is tha best time to look back with pride at achievements and contributions made for the industry,
soCiety Elﬂlli_'-hﬂ EIIEiIdEmiEI over past sixty years and look forward with renewsd dedication to the national cause. Thanks
1o great ViimaRti like Sir Kenneth Mitchedl, Sir 8.5, Bhatnagar, Mr. G.M. Mckelvie, Dr. R.K.N. Iyengar and many others,
the Emrlt- Of India set up Central Road Resaarch Institute at New Delhi, sixty years ago to serve the Highway Engineering
profession. The inauguration was carried out by Pt. Jawerhar Lal Nehru, Hon'ble Prima Minister of India and President
CSIR, on July 16, 1952. The Institute has marked this occasion with a year long programmes featuring National and
International Conferences/Warkshops in the niche areas of road and road transportation.

During the year, CSIR-CRRI has embarked on several important projects. Some of these projects are highly inter-
disciplinary in nature requiring expertise drawn from multiple discipline within Institute to work together as a team.
Some of the significant studies are use of Plastic Waste in Road Construction — A Pilat study; Design, Construction and
Performance Evaluation of New Materials and Mixes towards Development and Upgradation of Standards | Specifications;
Evaluation and Manitaring of Rohan Steel Bridge for Increased Axle Load of Freight Wagens; Traffic Management and
Design of Selected twenty Intersection of Allahabad City. Traffic and Transportation Study for Port Blair City. Micro-
simulation based Driving Cyche in Delhi City for Sustainable Transport System, Evaluation of Operational Efficiency of
Highway Network using Travel Time Reliability Measures; Development of Microscopic Traffic Simulation Model using
VISSIM and PARAMICS to Develop Speed-Flow Equations and Roadway Capacity for High Speed Corridors; Evaluation
of Jute Geotextile for Retardation and Reflection Cracking in Bituminous Pavements; and Economic Evaluation of Road
Blockade due to Kaliasaur Landslide.

Waork has heen completed on praparalillrl of Guidelines for Construction of Roads, Culverts and Bridges in Cyclane Prone
Areas.

i endent Facility for Testing of Expansi
Si:i:::r :ia ::uf:zili:}: for testing of raw materials used in expansion joint have been created. Further wark on testing and

operation of the APTF facilities acquired earfier has been carried out,

i t System (DIMS) has been installed which consists
management system, a Data Information Managemen ; ey
Eﬂr hm;i:lanatmg; (SAN), Servers, Computational and backup software along with other required infrastructure.
EE;.%;HI and AIMIL have jaintly fabricated large size Pullout Test Apparatus recently which is very usefulin determining
the it;larial:a iriction coefficient betwean Geosynthatic | G strips with different backfill materials.
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As a part of Diamond Jubdee Anmversary celebrations, several events were organized during the year, rﬁ,m
warkshap as Indo-highway Capacity Manual, Issues and Strategies for Non-motorized Transport Mode. A National gy
together on Road Research and its Utdization (NGT-2012) was organized which was inaugurated by Sh. C. ':iﬂdum,_
Director-General, RD, MORTH while Lt. Gen, R. Ravi Shankar, PVSM, VSM, DGIBRO) was the Guest of Hongyr, The
mteractions between the road researchers and user agencies resulted inlo @ number of prionty Hﬂﬂmmh
road and road transportation.

For North-east Regions, a one day workshop on Sustainable Technologies for Road Construction in North-East wag
organized which was mnaugurated by Sh. M.C. Bora, Commissioner and Special Secretary, Govt. of Assam.

In its endeavour for effective technology transfer and building a close linkage with user organizations, the Institute
handied a large number of consultancy assignments and eamed a sizeable cash resource. The Institute also continued
with s year round activities of conducting refresher course/training programme in the field of highway and bridge
engineering, traffic engineering, quality control, construction techniques and other related aspects. An Intemational
fraining course on Highway Management and Development (HOM-4) was also organized. In addition, several customized
raining programmes were also organized for RCD Patna, NAROA, Ministry of Environment, Irag,

Under HRD Programme of the Institute, many Scientists have been deputed for studies to acquire higher academic
=

qualification. Besides, staff members were deputed to receive training in the area of their Bxpertise to cope up with

the challenging assignments. Further, several Students (B Tech, M. Tech, MCAJ from different academic Institutions |

Universities were provided guidance and training for accomplishing their summer project | training and thesis | dissertation

work eic. Some of our Scientists received excellence award for their contribution in the Highway Sector.

| take this opportunity to thank all my colleagues and user arganisat, , _
continued participation in the times ta come, rganisation for their support and look forward to their

Dr. S. Gangopadhyay
Director
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Objectives

The scientific & technical objectives of CRR| are -

e« T ificati :
develop specifications and manuals For construction of low cost reads for different regions of the country,

e To carry m?:fdw Flﬂmfl;fur investigation, construction and maintenance of different types of roads and
rumway tudies on :tudm:wii:n:huwm.hhummt efc. with a view to effecti
Bconomy and achieving greater serviceability, | "

To develop appropriate tools, machinery, equipment and instruments for adapting technologies as related to highway
engineering and relevant to the country for indigenous use.

Tﬂ':_l'_r'r ocut research and development activities in all aspects of roads under varying climatic and traffic
conditions.

To carry out research and development in all aspects of road traffic and transportation engineering, including study

of accidents, development of road safety measure, psychology of road users and transportation economics in
relation 1o different forms of transport,

# To render technical advice and consultancy services to various organisation in roads and related fiedds to avoid
import of foreign expertise.

e To train engineers through refresher courses, workshops and training programmes for wider application of
indigenously developed technologies.

e Tocraate and establish all the needed infrastructure, both equipment and expertise, in the various facets of highway
and transportation engineering for investigation, planning, design, construction and maintenance as well as to
achieve judicious solutions for special problems.

e To collaborate with other institutions for R&D studies concerning roads, road transportation and related practices
particularly on regional problems.

o Publication of scientific and technical findings in journals, symposia, conferences, etc. devoted 1o research and
development in related areas of hoghway enginearig.

Generation of intellectual property and its commercialization through technology transfer.
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The CSIR-Central Road Research Tnsfitule (CEIR-CRRI) endeavors fo ;féu.gfaﬁ
Professional Excellence in the area .:.'rf Roads and Road ‘Tmmlf&urf and fo undertake Research

& ﬂausfq.&mmf (R&D] iﬂrqgmmman El‘umui?ana.:y Services and HRD ??m‘gmmmu fo
evolve appropriafe solutions o the diverse technical Fruﬁi@mj faced %r the ‘.ﬂrnﬁ:ﬂ'ﬂn.
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Engineering of Structures ngainst

Natural & Other Disasters — Metwork
Project

Under the network project, twa landslides

namely, Patalganga and Kaliasays landslides
had baan selacted Tor study,

) Kalimssur Landslide

Kaliasaur landslide (Fig. 1) is a complex
slope fallure case having more than gne
mode of shiding that has been croating crisis
at Kilometer- 147 on the strategic National
Highway-b8 of Garhwal ragion of Uttarakhand
state, for last five decades. It has repeatadly
attivated many times (1952, 1963, 1868,
1872, 1884, 1985 and most recent in 2010].
Severity of failure of Kaliasaur Landslide
during monsoon time which also coincides
with the peak tourism period impedes
transportation for several days theraby
affecting basic amenities and infrastructural
facilities in the region.

Fig. | Kalisaur lnadsiide

Work dane on Kaliasaur fandsiide
o Base Map Preparation — A 1013 mmﬂim

Ha area was covered for the

survey with scale of 1:500 {Fig. 2). The
lopographic hase mag which was produced
with the help of hagh precisian total station
and the DGPS was used to develop a Digital
Yerram model [0TM) and its derivatives maps
such as slope and aspects. The OTM amd
s derivatives geve appartunity af logical
thirking about the possible mfluence and
activities on tha basis of visual observation
on the ground.

Fig. 2 fa/ Corfour mag of initisl stage

e Geomorphological Assessment —

Geomaorphological studies of the areas
have been camied oul on the hase map
of the 1:500 scale. The marphology of
slide has changed ragularly since the side
first appeared. Repested siiding of minor
magnitude have been occurring from the
main scarp of the slide making tha slide
retrogressivefy maved bacause the surtace
of rupture was extending in the dirsction
ppposite the movement of the displaced
material. Howaver, at & later date the
surface of rupture started extending at the
|ateral margin as well widening the siide
making it advancing in nature, The ciiff, the
steep rupturs surface of the top has got
m“mﬂu*rmnmmu
h-m.i.ﬂhﬂmﬁﬂl‘lﬂmrﬁ
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Geotechnical

Engineering

sliding (Fig. 3). The cliff between the crown
and displacad material bacome irregular
because of the numerous gullies. There are
many cracks above the crown part. There
are a few minor scarp developed below the
main scarp indicating successive shiding.

Fig. 3 Geomorpiv'c features af Kaliazaur landsliols sres

o Role of Geology in Slope Instability —

Detailed geological map (Fig. 4) of the
area was prepared 1o find out the role
played by lithology and structures
to affect the slope stability. The
independent geology and structural

o —
mapping revealed the fact thay Structurgg
are formed by tectonic deformations
past geological times, Thg detaileq
study of major and minor structypes Wag
carried out with an intention of figuring
out their role in inducing instabifity gy
causing the slope failures in the areq_ |,
the area of study it has been obsaryeg
that contacts batween two fitho-yniis
{e.g. pink and white guartzite) are
aften a fault, i.e. their contact surface
is actually faulted. Prominent foliation
of the area shows that the strata ape
folded synclinally and anticlinally, The
crest portion of the anticline houses the
maximum stress and to accommodate
the same, it eventually gets fragmented
due to development of fractures. The
displacement observed in the immadiate
vicinity of the volcanic intrusions
supgests faulting associated with the
time of intrusion, i.e., displacement
might have taken place on account of
the intrusion. Slicken-sided surfaces
are well exposed in the area further
verifying the fault presence. Geological
Cross sections (Fig. 5) of the study
area have been prepared to analyze the
geometrical relations of the structures
present in the rocks. Folding observed
In the quartzite has been associated
with the displacement at places. Fall
of rock blocks due 1o intersaction of
discontinuities is very common and
occasionally causes damage to the
retaining wall. Fractured condition of
Quartzite generated small to medium
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Sizad blocks that

d?pusilud on the side trench gf the
highway, This Causes chocking of the
trench and syrfagg run-otf is re-directag
on the highway. Main landslide scar
has litholagical Contacts amang pink,
white quartzite ang metavoleanic rocks,
Contacy betwean metavoleanic and
Auartzite is very distinet al the crown
part. Wedge failyra js the most comman

made of failure in highly jointed quartzitg
rock in this areq.

keeps on getting

In @ similar manner, Micro-Zonation Analysis
based on Rock Mass Rating (RMA| and Slape
Mass Rating (SMR), Kinematic Shope Stability
Analysis, Microhazard evaluation have been
carried out for this slide. For the first time CRRI
has estimated indirect landshide losses dua 1o

reactivation of Kaliasaur landslide using umit
cost estimation method.

Detour cost - (Extra operating costs in
detouring + Extra fuel used” Fuel price)* Number
of travelers affected.

The estimation was based on the detouring due
1o blockage of National Highway - 58. The total
detouring cost for 45 days during September-
October, 2010 has been estimated to be about
Rs. 25 million (apprax].

Fig, & Geological crass section of Kalesau landslide area

Geotechnieal

Engineering

Patalganga Landslide

Patalganga landslige (Fig. 6) is located at
km 257 on NH-58 at latitude 30°29° and
carresponding longitude 79°29' at the mouth
of Fatalganga River, was once heavily damaged
ue 10 devastating landskides in 1970, Since then
the valley has become the Mace of attraction
1o the geo-enviranmentalists but much has not

been achievad in preventing the denudation of
the valley. The mouth of the basin is crossed by
the life fine (National Highway-58) over a narrow
gorge which connects the area with rest of the
country. The bridge aver the narrow gorge has
been washed away thrice and repeatediy shifted
up. If the bridge goes away anymore, there is no
suitable space to reconnect the highway from
hath sides.

Work done on Patalganga landslide:

Base Map Development — The topographic
map in the scale of 1:500 with a contour interval
of 1 meter with the help of high precision EDM
(Total Station] Survey was prepared in 2002- 2005
during implemantation of DST sponsared peoject
(Fig. 7} the same process has been repeated again
& the new map was produced in 2008 to find the

Scanned by CamScanner
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changes occurred during the gap of 4 to 5 years
(Fig. 81. A reference datum {of known coordinates
and height] was setup in the area using differential
GPS of sub-mm accuracy. The most difficult
topography of the terrain forces the surveying
team to shift base stations of the instrument 16
times, within and outside the side body, so that
its finer details may be mapped. The base map

A PATALGANGA BLASIM
e AR
1'—\.. — L7
: e \._\-‘_\_-‘H_.j-l-.\_‘ -

e e

Fig. 7 Bare map of Patalgangs basin

prepared was intended to be used not only for
tha current mapping but also for the continuous
monitaring of the Patalganga landskide after every

MINEDH S2A50.

o L

R e
o |
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0 00 00 ke THl \ =l
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ey
Geomorphological ﬂﬂﬁﬁ—EMrm%
mapping of Patalganga slide was carrieg g, i
the base map of the scale 1:500 in the Yoy
2002-2005 and has been repeated in 20pg
2011 (Fig. 9). The study indicates the thange,
recurred for last 4 to 5 years. The salian
peomorphological features of the landslids g,

as follows:

. 3 Geomorphological map af Patalgangs basin

e FPatalganga landslide which extended for
about 390 m in length and 320 m in width
covering an area of 79,370 m* in the year
2005 has advanced to 457 m in length, 338
m in width and in area 1, 09, 121 m’.

e The toe of the slide starts at elevation of
1340 m whareas the crown of the slide
attains a height of 1504 m.

®  The slide had five prominent streamiets
formed on the slope in addition to number
of deep gullies and rills in 2005, but 8
present instead of five streamlets ther
are only four and the gullies have besn
also reduced because of the fresh sliding |
and erosion, |

® The shide has steep scarps made oot of *

differential erasion mainly due to rai. 5
i
4
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®  The toe part initially (1999) had conves
slope having average slope angle of about
20 10 250 at the meandering of the river
Patalganga. Both side of this convex
part concavity was distingt. The tog part
however, kept on shifting due to continuous
toe cutting during BYETY rainy season.
The convesity was converted 1o convaxg-
concave with a few gravitational cracks
paraliel to the riverbank in the year 2005,
However, at present the overall slope form
indicate towards concavity having SEgMEnts
with convexo-concave slopes.

In @ similar manner, geology of area, Landslide
Susceptibility Potential Analysis, geotechnical
investigations and monitoring of slope
movemant using pedestals were carried oot
at this slide area.

Development of Non-Destructive
Equipment for Determination of Dry
Density of Compacted Soils

Soil density and moisture content are two
essential properties in the quality control and
guality assurance of projects that invalve soil
compaction. However, current field practices
gither are destructive and time consuming
(Core cutter and sand replacement methods|
or include hazardous substances that require
special handling and operating procedures
(Nuclear density gaugel. Therefore, new
robust reliable and non nuclear technigues
for the determination of in situ density and
moisture content would assist in guality
control and guality assurance processes
and would allow more measurements to be

Geatechnical

Enginearing

performed in & shorter time. A study has
been taken up to develop & non destructive,
non nuclear, mechanical density gauge
which works on the principle of variation of
panetration resistance with the variation of
ditferent levels of soil compaction. A madel
equipment has been fabricated and calibration
curves ara being developed. The repeatability
of results is being investigated.

Guidelines on Landslide Management on
Indian Roads and Highways

The guidelines on “Landslide Management
on Indian Roads and Highways® are heing
devaloped in collaboration with Indian Roads
Congress. According to the flexible Term of
Relerances, the following chapters are to be
included in the guidalines.

o Caze Records of Some Major Landslides
and ldentification of Areas of Concem

o Landslide Hazard Mapping, Vulnerability
and Risk Assessment

e Scientific Investigation af Slopes and
Landslides

e landslide Instrumentation, Manitoring,
Prediction, Forecasting and Early
Warning

e Llandshde Risk Reduction through Improved
Planning, Design and Construction
Practices

e Technology for Landslide Prevention and
Remediation

These guidelines will be prepared for usage
by usage by State Public Works Departments,

CSIR-CARI, New Delbi
7
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e

specinlly with regard 1o sond nfrastructure. The
preparation of guidehng it in prageess The fust
chapter of the Guidelines wall be Introduc ton 10
landshde harard involving road infrastructure,
International and Indian scenario, The ather
chapters inchudn Terminology and Classibication
ol Mass Movements, Landslde Hazard Mapping,
Vulnerability and Risk Assessmenl

Consultancy Assignments

Preparation of Guidelines for Construction
of Roads, Culverts and Bridges in Cyclone

Prone Arens

In continuation of the work reported earhier
on Guidelines for Construction of Roads,
Culverts and Bridges in Cyclone Prone Areas,
twa workshaps were organized at Bhubaneswar
(Drissal and Visakhapatnam (Andhra Pradesh)
(Fig. 10). Engineers from state PWD and Rural
Works Department entrusted with the task
of road works in cyclone prone areas (Fig. 11)
participated in the workshop, Salient foatures of

el T T —

WORKENOP 0§

L zmmnn per RS
R i

Fig. 10 Warkshop arganisnd ¢ Wisakhapatnmm for disremeation of puiisings

_|||I'I-H1.LII Repart 01142
‘ .
I.

Fig. 11 Protection works agains! sea erosmn af
Puri Konark Road

the Guidelines were presented in the waorksheg
and CRAI faculty interacted with engineers
to get firsthand knowledge about prablems
associated with road works in cyclone prone
areas. Field visits for the road works constructed
in these areas was also undertaken. Based on
these visits, Guidelines have bean modified.

Design and Construction of Embankment
and Pavement Layers using Copper Slag

The construction of experimental test section
using copper slag was carried out as per the
methad statement developed by the Institute.
The embankment was constructed in the bridge
approaches of Madurai-Tuticorin Highway (NH-
45B). The approaches towards Madurai (200m
on both lanes} were constructed with copper
slag while the approach towards Tuticorin
(200m) was constructed with soil. The
maximum height of copper slag embankment
was 4m. As the construction of 100 per cent
copper slag was not practically feasibile, the
material was mixed with locally available
pond ash by 50 per cent. Copper slag which
was lound suitable as a replacement of fine
angregates in bituminous construction was
tried for its field feasibility, by constructing
8 350m experimental Bituminous concrete
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Fig. 1Y Bitumingws cores feam pxporimentsl fef frack

layer at Ettaipuram, towards Madurai. The
first performance ohservation of experimental
test section of copper slag embankment and
hituminous concrete layer has been evaluated.
Roughness, settlement and deflection of the
test track were investigated using differant
aquipments viz. Benkelman beam, Dipstick and
Total station (Fig. 12]. Bituminous core was
taken from the surface layer of bituminous
concrete constructed by using copper slag to
evaluate its in-situ density (Fig. 131. It was
pbserved that both deflection and roughness
characteristics of copper slag embankment
was comparahble to soil embankment. This
study was sponsered by Sterlite Industry
Pt Ltd.

Feasibility Studies on Vedanta IPP Coal
Ash Samples for Road & Embankment
Construction

The Vedanta Independent Power Plant 4 « 600
MW {IPP) is located at Jharsuguda in Odisha,
India. Situated about 5 km away from the
bustling town of Jharsuguda, this coad-based
thermal power plant of Vedanta Group has been
built abongside one of India's largest deposit of
coal at 1B Valley and Asia's largest non-brackish
reservoir — “Hirakod Resarvoir”, Commissioned m
July 2008, this plant has foar units of coal-fired
turhine generators of 600 MW each. Ash is the
major by-product of the plant. The fiy ash is
periodically removed from the collection hoppers

Scanned by CamScanner
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below the pracipitators and is preumatically
transported to storage silos. Here, fly ash is given
1o cement manufacturess for reutilisation. Balance
remaining ash is mixed with optimum quantity of
water to be transported to the ash pand through
high concentration slurry disposal. To this shurry,
bottom ash collected through chnker grinders is
also mixed in shrry form. Present production of
ash from the Vedanta IPP is about 16,000 tons per
day. The Vedanta IPP authorities are keen to utilise
ash in value added products. Huge amount of pand
ash getting accurmulated near the power plant
needs to be utilised. To evolve more avenues for
bulk utilisation of pond ash, especially in the area
of road construction, CSIR-Central Road Research
Institute (CRRI), New Delhi was requested to
carry oul ‘Characterisation on different types
of ash samples produced a1 Vedanta IPP". Under
thes project, characterisation of fly ash, bottom
ash and pond ash samples 1o determine their
suitabifity for road and embankment construction
was carried out and suggestionslrecommendations
regardmy their usage in road construction works
was pravided to them.

Design of Road Embankment in
Submerged/Flood Affected Border Areas
of Bhuj, Gujarat

As reported earlier, this project was sponsored
by National Buildings Construction Corperation
Ltd (NBCC) who has been entrusted the
responsibility of constructing ‘Border Fencing
and Border Roads” along a part of pur country’s
International border in Gujarat, india’s
International border in Gujarat is sityateq
in Rann of Kutch where Arabian Sea water
ransgresses and regresses frequantly leaving

Fig. 14 A wiew of the propased road sirefch invndased
by tidaf witess

inland marshy and swampy, dotled with tmzl
to very large salt water bodies (Fig 14), During
the year, embankment design for construction
af road stretch in tidal area adjacent fg
sea, technical advice on road construction
in waterlogged area and bituminous overlay
design for roads in service were caried out,

Feasibility Study of JGRS Sauil
Stabilizer

The feasibility study of JGRS Soil Stahbiliser
was entrusted to Central Road Research
Institute by Mz Jindal Steel and Power
Limited, Raigarh. A laboratary study had been
taken up ta investigate the efficacy of JGAS
soil stabiliser for soil stabilization of different
types of soils for use in road construction. To
carry out the study, four types of soils coarse
arained soils (Badarpur sand and Granular sub
base soil) and fined grained soils (Delhi silt and
Clayey soil) were chosen.

In order 10 assess the efficacy of JGRS via-
a-vis Cement |a conventional soil stabilizerl;
the coarse grained soils (Badarpur sand and
Granular sub base soil) and fined grained soils
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{Delhi silt and Clayey soil) have been stabilized
both with cement and JGRE soil stabilizer

separately. Strength gain was determined in
terms of Unconfined compressive strength and
CER. The durability tests were alsg conducted
to assess the performance of stabilized soils
under the wetting and drying cycles which
simulate the environment condition in field.

Based on laboratory data, it was fo und that
the unconfined compressive strength of soil
stabilized with 2, 4 & 6 per cent cement
gives higher strength as compared 1o with
2, 4 & 6 per cemt JGRS for 7,14 & 28 days
euring period, The increase in soaked CER
value with 2, 4 and 6 per cemt cement &
JGRS was also evaluated. |t was found that
CBR values increase significantly with the
addition of hoth cement as well as JGRS.
From durability test, it was concluded that
silty soil sample stabilized with 2 per cent
cement as well as JGRS failed in durability
test. However, with 4 & 6 per cent cement
and JGRS soil stabilizer could pass the

Geotechnical

Engineering

durability test. The samples made with 4 &
G per cent cement and JGRS have satisfied
the criterion as stipulated in ASTM D559
and prescribed by IRC:SP:98-2010 . In case
of Badarpur sand samples stabilized with
284 per cent cement and 2, 4 & B per cent
JGRS failed in durability 1est. However, soil
sample with Bper cant cement could pass the
durahility test. The samples made with & per
ceni cement only have satisfied the criterion
as stipulated in ASTM D558 and prescribed
by IRC :5P:38-2010. In case of clayey soil the
zamples made with cement as well as JGRS
could not satisfy the criterion as stipulated
in ASTM D559 and prescribed by IRC:5P:98-
2010 However in case of granular soil it was
concluded that soil sample stabilized with 2,
4 & B per cent cement aswellas 2, 4 &6
per cent JGRS could pass the durability test
[Table 1). The samples of granular materials
made with cement as well as JGRS have
satisfied the criterion as stipulated in ASTM
D558 and prescribed by IRC:SP:98-2010.

Table T Results of Durahility Test of Stabilised Granufar Soil

Sail - stabilizer Sail- Cement loss | per cemt] of stabilized samples Permissibie Sail-Cement loss
Mdix {per cent]
Soil + 2 per cant Soil + 4 per | Sod+ B per
shakifisar cent cent
stahiliser stabikser
Granular Sedl + 1875 LE 1.57 Mazimum permissible loss 10
cement per cent.
Gramular Soil = B.97 4.2 1.57 Mazimem permisssble loss 10
JGRS e cenl.

CSIR-CRAL New Dalhi
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Based on laboratory studies, it is concluded
that Dalhi silt treated with both 4 & 6 per
cent cement as well as JGRS soil stabilizer,
Badarpur sand with 6 per cent cement only
and granular soil with 2 per cant, 4 per cent
& B per cent cement as well as JGRS soil
stabilizer, can be considered for its use for
subgrade improvement as well as in sub-base
layer of a road pavement. Howawver, before
recommending for large scale application,
an experimental section be constructed and
monitorad over a period of time 1o assess the
performance of road.

Feasibility Study on Utilisation of
Phosphogypsum as Road Construction
Material

The study on Feasibility Study of Utilisation of
Phasphogypsum as Road Construction Material
was entrusted to Central Road Research
Institute by M/s Paradeep Phosphates Lid.,
Orissa, India. In order 10 assess its switahility
as a road construction material, a laboratory
study has been taken up. The broad scope of
waork is as follows;

o  Characterization of Phosphogypsum
e  Characterization of Sail [Flyash
e  Use of Phosphagypsum in concrate roads

e Use of Phosphogypsum in Bitumingus
mixes of flexible pavements,

The chemical composition of phosphogypsum is
given in Table 2.

To carry out the study, locally available
soil from the plant campus was collected,

The soil selected for the siugy ;, by
grained soil and clayey in natura, |, Uiy
to use phosphogypsum with flyagh, whigg
is available in abundance near the Plany
a study was also proposed to asseg, qh,;
strength characteristics of flyagy Wit}
addition of phosphogypsum. Fhﬂphuglmum
and soil samples were characterized in detaij
as par BIS standards. The t:hamutarialiu
include the physical characteristics gy
as specific gravity, particle size distributigy,
consistency limits such as Liquid limit g
Plastic limit, natural moisture conteny
etc. In addition to the above, the optimyp
moisture content (OMC) at which the soll gap
be compacted to its maximum dry density
(MDD) were also evaluated for further casting
of samples for strength determination, The
strength and engineering characteristics of
phosphogypsum alone and in combinatien
with local sail, lime and flyash etc were
determined in terms of its Shear strength
{c, ¢l Unconfined compressive strength
and California Bearing Ratio (CBRI. In order
to assess the efficacy of phosphagypsum
for the purpose of stabilisation, the soil
was stabilized with phosphogypsum and
phosphogypsum+ lime separately, Strength
wain was determined in terms of Unconfined
Compressive Strength and California Bearing
Ratio (CBR). The durability tests were also
conducted to assess the performance of
stabilized soils when subjected to welting
and drying for simulating water lagging and
flooding situation at site,

Based on laboratory data, it was found tha!
Phosphogypsum as such when compacted &t
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UME & MDD, yiold vary high strongth, The
uncontinod comprossive stength (U GS) was
good anough Tor its use in dithorsn pavemun
fayers. Howevar whaon this sample was
soakod in water for the purpose of durability,
it was found 1o lose seme strength bul still
it has sulficient strength Tor use in sub basa
lyer or a5 a capping layer (Table 30, The
local soil was also stabilized with different
percontages ol phasphogypsum up te 50 par
cent. [t was found that with the addition of
phosphogypsum, the UCS incroased but only
upto 20 per comt phasphogypsum. When the
quantity of phosphogypsum was increased
beyond 20 per cent, the strength decroased
afterwards. Howevar, when the mixes of
soil and phosphogypsum, were subjected to
durability tests none of the samples could
withstand the durability test criteria.

During the determination of unconfined
compressive strength, it was observed that
compacted specimen of phosphogypsum
behaved like a semi rigid material. It is evident
from the fact that when the compacted
mass of the same was subjected to loading
in increment it behaved like a brittle matarial
al its ultimate strength. Based on laboratory
studies, it is concluded that phosphogypsum
as such can be used as a fill material and in
sub-grade/sub-base layer of a road pavement.
However, hefore recommending for large
scale application, an experimental section
be constructed and monitored over a period
of time to assess the performance of road.
Further work is undar progress.

Table 2 Chemical Composition of
Phosphagypsum

Conesatration
[ par tani

Ha o1z
5il, 054
A 106
50, 76,258
tal 21,755
Fe,0, 0012
50 0.021
10, 0.007

Tahle 3 Unconfined Compressive Strength
of Phosphogypsum after Different Curing

Periods and Durability Test
PG One Day Curing 460
PG 3 Day Curing 46.0
PG 7 Day Curing B35
PG 14 Day Curing §3.2
Tdays curing +7 days 3.6
in water

Experimental Test Track Construction
Using Jarofix Waste Material

As reported earlier [Annual Report 2010-1),
the feasibiity study of Jarofix waste material
in the construction of embankment and sub
grade was sponsared by Hindustan Zinc Ltd.
Chanderia, Chittorgarh, Rajasthan. Jarofix
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waste material samples were collected from
Hindustan Zinc Ltd. (HZL) Chanderia, Chittorgarh
and Debari, Udaipur, Rajasthan separately.
After finding its suitability in embankment
construction, experimental test tracks were
constructed to study its behaviour under actual
traffic and environmental conditions. Pavemeant
performance study of the experimental test
section was evaluated by visual condition
survey, deflection study by Benkelman beam,
roughness observation by dipstick, (Fig. 15 &
16) and auto level observation for predicting
the surface settlement. First set of performance
study was carried out on all four sections of the
pxperimental test sections. The performance of
Jarofix/Jarofix-soil sections is compared with
that of conventional soil section. Following
conclusions are drawn,

e (Overall condition of the embankment
test sections constructed using Jarofix
waste material is comparable to that
saction constructed with conventional
soil.

e |t was observed that rebound deflections
values of sections with Jarofix and mix
of Jarofix:soil matesial (0.49-0.66 mmj
are comparable to that obiained for
conventional section (0,61 mm).

e  The values of IRI {mkm) for Jarofix and
mix of Jarofix:soil ( 3.96 - 5.90) are
comparable to conventional seil | 5,00)
pavement section,

e [tisconchuded that performance of Jarafix
and mix of Jarofis:soil embankmant and
sub grade is comparablo 15 Canventional
soil construction.

e Sk,
Fig. 18 Defiection measurement by uting
Bonkedmian heam
Feasibility Study on Usage of Super Fine
Copper Slag in Land Filling and Road

Construction

This feasibility study of super fine copper
slag waste material in land filling and road
construction is sponsored by MIS Hindalco
Industries Limited, Dahej, Gujrat. Super fine
copper slag is @ waste material produced
r:ff:ring extraction of copper concentrate from
high copper are by floatation and filtration
processes. At present, the accumulated super
fine copper slag is about 2 lac MT, while its
annual production is about 1.5 lag MT pef
Year at Hindalco Industries Limited, Dahei,
Gujrat. After investigating its feasibility for
construction of rpad embankment, laboratory
studies were also carried gyt for evaluating
the suitability of materia) as a replacement
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ufl fine aggregates in varipus bituminous
TI'I-III:EE. The feasibility of its utilization was
tried in different bituminous mixes viz. Dense
E'!tuminnus Macadam (DBM), Grade 2 and
Finl?minuus Concrete (BC), Grade 2. The study
indicated that 10-15 per cent of fing apnregate
[:iun be replaced by super fine slag. The optimum
bitumen content was obtained as 4.8 per cant
and 5.5 per cent respectively for DBM and BC
mixes. The bituminous samples with superfine
copper slag satisfied the design requirements
as per MORTH specifications.

Feasibility Study of Cinder Waste
Material for Road Construction

Cinder is a waste material produced at Tata
Steel Limited, Jamshedpur, Jharkhand. A study
has been taken up to study its feasibility for
use in embankment and sub base, base and
hituminous layers of road pavement. Cinder,
WRP [Waste Recycled Product, loca! sod and
their various mixes in different proportions are
being studied for their use in different layers of
roadl construction, These materials are being
studied whether they will satisfy the criteria
laid down by MORTH & MOST specifications.
The study is in propress and these matenals
have been found granular in nature having good
drainage proparties, high angle of friction, A
on of WRP and cinder can satisty
the materials for the

combinati

density requiraments of
gmbankment ponstruction.

Geotechnical Study of Jugsalai '.':Iinder
Dump Area for Building Construction

h is about 20m

Cinder dump 8res whic
last 30 years

height is lying gnused for the

Geotechnical

Engineering

Fag. 17 A pictosis! view of cinger damp

[Fig. 17). The dump would be investigated
for its feasibility for building construction.
Ditferent field tests viz. SPT, DCPT and Plate
toad tests would be conducted and data would
be analysed to arrive at same conclusians. The
project is presently under progress.

Design of Remedial Measures at Lukhhir
Slide on NH - 31 A

National Highway 314 INH-31A) links Gangtok
to Sevoke. NH-31A runs along the banks of the
Teesta River. It takes four hour 1o reach Gangtok
from Bagdagra Airport. The swift Teesta clears
her serpenting track through slopes of bambog
and wild banana trees that rise 1o conifers
towaring fike cathedral pillars and orchids.

Lukhiir slide is located at km 26.8 on NH 31- A
[Fig. 18} This Landshide is active since 1968,
Seyeral agencies like G5, CARI & CWPRS
carried studies on this landslide and sugpested
some of the remedial measures like benching
of slopes, cedfing of cracks, retaining walls and
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Fig. 18 View of the landside portion

Brest wall. Border Roads Orpanisation has
sponsored this study to CSIR-CRRI.

The rocks are of highly weathered condition.
Although these rocks dip away into the hills
from the roadway, at an angle of nearly 40
to 457, due to highly weathered conditions
they are vulnerable to fail. Sometimes, rocks
are found in the form of powder due to
mxcess overburden pressure and availability of
maisture. They are of very thin layered form
but seem to be compacted probably again
due to the overburden. Though high amount
of weathering has taken place and schist js
a weak rock but the slope is still quite stable
due to the vegetation cover over it. There ars
traces of fractures on the weathered surface
in different directions. The slope has plenty
of seepage water which makes the slope
vulnerable to fail. For stabilising the downhil

slope, the following remedial MEBSUIES Ware
designed:

|

o  Design of gabion wall on downhy sl

o Design of 15m high cantilever ey “
downhill slope

e Design of 10m high cantilever way wih
cladding

e Design of cladding on downhill slgp

e Design of cladding with anchars g,
downhill slope

Site Stabilisation for Platform at Diglipy,
(North Andaman)

The area under the study falls in the Northem

Part of North Andaman Island. Digilipur, the

main township of the Island, is about 325 km

from Port Blair. Aerial Bay is connected ta

Port Blair by 350 km long bituminoos road,

Most of the hill ranges show a parallal trend
ta each other. The Platfarm was constructed
after cutting two adjoin hillocks. The hilltop is
at an elevation of 148m from mean sea lavel
The terrain is fully covered with vegetation,
Wearly 3.5 lakhs cubic meters of earth was
excavated to create important structure and
other facilities. Debris excavated from that
area was loosely dumped on side slopes, Barms
were provided on the slope. Heavy rainfall
during monsoon creates farge slape stability
problems in this area. The first landsfide was
observed in the revenue side during Septembser
2008 (Fig. 19). Two slides were observed
in this area, Military Engineering Services
requested CRRI for stabilisation of platform
and design of remedial measures to stabilise
the landslides. Figlgd investigation has been
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carried out. Design of remedial measuras s
under progress.

Suitability of Granular Materials for
Capillary Cutoff

The project was sponsored by Jhajjar PWD,
Haryana to study the suitability of pranular
material for capillary cutoff. The traffic
on NH-71 and twe other State Highways
i plying on a diversion road of length 4.2
km causing heavy traffic congestion. At
this location, a canal is flowing parallel 1o
the road saturating the sub grade layer by
capillary rise. As a result, diversion road is
frequently getting damaged. To rectify this
problem, it was decided that the height of
embankment be raised and & capillary cutotf
layer may be provided. For this, suitability
locally available materials commonly known
as Tibba sand, granular material-l passing
13.2 mm and granular material-ll passing 4,75
mm were investigated for the construction of
ambankment, sub grade and capillary cutoff.

It was observed that Tibba sand may be used
for the construction of embankment and &
mix of Tikba sand and good earth for sub
grade construction, It was supgested that
gither the proposed soil be replaced with
batter soil or the same be mixed in svitable
proportion with other soil, so a3 to achigve
the minimum dry density of the order of 17.5
kNim3. Bath granular materials did not satisfy
the required filter(drainage specifications for
capillary cutoff. However, these materials
may be used as a capillary cut off with a
geotextils |ayer,

Design of Filter Material for Capillary
Cutoff and Assessment of Suitability of
Soil for Embankment |Sub-grade

The project was sponsorad by Fatehabad
PWO, Haryana. A bypass road at Fatehabad Is
proposed to be constructed parallel to existing
cenal in tha district Fatehabad, Haryana, The
highest fload level [HFL) at site was observed
s 200.220 m. The proposed formation level

CSIR-CARL, New Delhi
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(top of sub grade) is at a height of 0.99 m
above HFL. Locally available soil was proposed
to be used as a fill material and a 100 mm thick
capillary cutoff was proposed at a height of
0.29 m from HFL. Ta investigate the suitability
of proposed soil for earth wark and suggest
the requirement of capillary cutoff under the
present site conditions, a study was camied
out. For sub grade soil, it was suggested that
either the proposed soil be replaced with better
s0il or the same be mixed in suitable proportion
with other soil, so as to achieve the minimum
dry density of the order of 17.5 kNim®. Advice
regarding design of capillary cut-off material
was also provided.

Feasibility Study of "Stabilig’ as 5 Sai|
Stabilising Agent

The project was sponsored by Ms Stabilig
Road Sclution to study the feasibiliy o
‘Stabilig’ as soil stabilizer. It is planneq 4,
study the effect of Stabilin/soil stabilizer g,
strength of different type of soil viz. Grave|y
soil, Sandy soil, Silty soil and Clayey sail_ A
four type of oil have been characterized fq
their GeotechnicallEngineering propartias,
The unconfined compressive strength test
and California bearing ratio test are being
performed on soils after treating with
different percentage of Stablig. Further wark

is under progress.

-
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Development of Composite from
Fly Ash and Plastic Waste for
Bituminous Road Construction

The chjective of this study is ta develop a
composite by blending fly ash and plastic
waste for its use as filler in bituminous road
construction. Stone Matrix Asphalt (SMA)
requires 8 to 10 per cent filler and offers
improved functional as well as structural
characteristics over traditional bituminous
concrete mixes. In the present study, the
laboratory performance charactenistics of
SMA mixture containing fly ash and composite
have been investigated by varions laboratary
tasts such as indirect tensile strength, indirect
tengsile strength ratio, static creep at differant
temperatures, resilient modulus at different
temperatures and rutting resistance by wheel
tracking test. Laboratery tests indicate
increased resistance to moisture sensitivity
of SMA mixture containing compasite as
filler. The values of resilient modulus of the
SMA mixture containing composite ane fairly
high compared to SMA mixture with plain fly
ash as filler indicating potential of such SMA
mixes for better pavement performance. TIhB
rutting in SMA mixture co ntaining compozsite
is reduted to 1.75 mm as compared to 2.3 mm
in SMA with plain fly ash, The values of El‘-ﬂ:ﬁﬂ
maodulus of SMA mixture containing Eﬂmlfﬂﬂlﬂ
ara higher compared to mixiure of plain I!'f
ash filler. The resuits of mechanistic analysis
indicate significant incréase in B“ﬂWi!hIE
number of traffic on use of composite as filler
in SMA mixture. These findings indicate that
SMA containing composite is an acceptable

material for hituminous road ganstruction.

Pavement Engineering

and Materials

Flexitile Pavements TR

Results of rut depth studies and resilient
modulus studies are shown in Figs. 20 and

21,
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Development of Polymer
Modified Binder with Improve

Compatibility

The world is Facing a waste disposal crisis
from the most problematic plastic produced
today i.e. Poly Vinyl Chloride {PVC). The
products made up of PVC are reporied to be
causes of dioxin pollution during incinerations.
In this study, PYC pipe waste has been used
as & modifier up to a level of 3 per cent and
5 per cent 1o made bituminous products for
paving applications. PYC is not compatible
with bitumen, tharefore to make homopeneous
blend of PVC with bitumen, waste PVC was

CSIR-CRRI, New Dolhi
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treated with a chemical followed by blending
with bitumen. The visco-elastic property
of the bitumen-PVC blends such as storage
modulus, loss modulus and phase angle
were determined and compared with values
of unmodified bitumen. The performance
characteristics of hituminous mixes made
up of these PVC modified binders were alse
investigated and compared with those of
conventional bituminous mixes. The results
indicate that PVC pipe waste can be used
in bituminous road construction. Strength
and stability of the mixes increase by the
mcorporation of PVC pipe waste. Il was also
observed that addition of PVC pipe waste
in bitumen showed increased resistance to
permanent defarmation.

Development of Technology to
Produce and Lay Down the Modified
Bituminous Mixtures at Lower
Temperatures

Warm Mix Asphalt (WMA) mizes are produced
al lower temperature, while maintaining key
advantaga of hot mixes. The aim of the present
study is to investigate mechanistic properties of
palymar modified warm mix asphalt (PMWMA)
for reduction of mixing, laying and rolling
temperature. The optimum dose of additiye
tor reduction of operatignal lemperatures
is determined by ui:cnsfty-tempmamre
relationship and performance properties gf
PMWMA. Laboratory parformance propertias
of traditional PMB mix and PMWMA such a5
Marshall stability, retained stability, indirgcy
tensile strength ratig, Marshall quatigny
ITS, creep and resilient modylys at lﬁfferan;

temperatures, fatigee [ife ang rutt;
investigated. Results reveal that opim

of omanic surfactant additive Pz iy e
in tha range of I.EmE.ﬂmmh%H
PMB to achievz lower mizing, laying 20 il
temperatore. The reduction in mﬁhﬂuﬁ,

a factor of 30 to 40°C is achieved, Vahueg o1
creep modulus and resiliznt modulus of PMiwy,
are found superior at different tempargyyy,
indicating better performance. Rutfing is g,
found lower compared to traditional PME ny
Fatigue life of PMWMA mizes delemineg
by 4 point bending beam fatigue tegy
observed higher than conventional PMB miy
The better indirect tensile strength ratiy
values indicate potential of PMWMA towards
prevention of moisture damage even afrer
compaction at lower temperature. Imgroved
performance of PMWMA alleviate compactisn
problem of traditional hot PMB mixes at lowsr
temperature. The clean and safe environment
due to reduction in production temperaturs
besides better road performance under heavy
traffic and extreme climatic condition is
expected 1o enhance the yse of warm PMB
mixes in bituminous road construction in place
of traditional PMB mixes,

Effect of Higher Axle Weight and
Moduli Variation of Pavement
Materials on Fatigue and Rutting
Life of Flexible Pavement

To find out the impact of increased axle weight
E_'"d moduli variation gn fatigue and rutting
life of bitumingus pavement, an in-house
Itud_-,r 15 under progress. Resilient modulus
of bituminous miy at different temperature
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has been detormined 10 earry out Turthor
mechanistic analysis,

Performance Evaluation of Test
section Laid with Stone Matrix

Asphalt (SMA) Surfacing in NOMC
Area

The performance of SMA test soction laid at
Zakir Husain Road in NOMC area was dane,
The data of deflection by Benkelman boam,
roughness and distress have boan collected for
final observation. The surface of test saction is
observed satisfactary.

Mechanistic Evaluation of Warm
Asphalt Mixture Containing Crumb
Rubber Modified Bitumen

Grumb Rubber Maodified Bitumen (CRMB)
is & popular binder in India due to its better
performance compared to traditional paving
grade bitumens. The drawbacks of these
high energy CAMEB mixes over traditional
bituminous mixes are requirement of higher
mixing, laying and ralling temperatures. MNew
moderated temperature mixing technologies are
graining attention due Lo stricter anvironmental
restrictions. Warm Mix Asphalt [WAM)
technology, reduces the production and
application temperatures of bituminous mixes
during construction. Therefore, an attempl
is made in this study to develop a method 1o
raduce mixing and compaction mmpmnjm
of CRMB mixes for safer working, retention
of improved properties, S&ve fuel and rad.u:a
green house gas emissions in road construction.
The optimum dose of additive for reduction of

Pavement Engineering

nnd Matarials fhiky , i

Floxibla Pavoments o

opratinnnl tamparatures i3 determined hased
an viscosily-lemperature relationship of CAMB
and additive blands as well a3 mechanistic
properties of modified CAMB mizes. The
laharatory performance of warm asphalt
mixture containing CAMB is ound comparable
or superior to traditional CRMB mixes in terms
of Indirect Tensile Strength (ITS), ITS ratig,
resiliont madulus, deformation, rutting and
fatigue. Results reveal that optimum dose
of organic surfaciant additive is found 2.0
per cent by weight of crumb rubber madified
hitumen 1o lower mixing, laying and rolling
temperatures by 30°C to reduce requirement
of fuel,

Development of Suitahle
Methodology in terms of Repair
Treatment of Defence Runway in
Emergency

Damages caused due to bambing by enemy’s
air actions develop in the form of craters which
are of different magnitude in terms of shape
and dimensions. 1 is absolutely essential
to continue to operate airfield pavements
damaged by air bombing and by other similar
weapons. Therefore, the repair essentially must
bie completed immediately and rapidly after the
attack 5o as 1o allow the launching and recovery
of combat aircrafts. New developments in the
weapon technology with deep strikes and
increased demands in aircraft operations make
pxisting crater repair procedures complex,
madequate and unsuitable. The cold mixes of
hituminous cancrete have been developed for
better load dissipation. The results are given
in Table 4.

Scanned by CamScanner

CSIR-CRAL Now Delhi

23



lhnuathpnﬂ.ﬂﬂ-ﬂ
-_‘_-_-_-—._-_-_-_-

e

L]

Parmmarim

Marskall stabibty (W8 ag 00°C)

Flow mm

Peecant air woids

Parzsn! valils in ninersl npgregain (VA
Purcent waids e with bituman [VFE]

Study on Validation of IRC
Pavement Design Method Using
Heavy Vehicle Simulator (HVS]

After the successful completion of stipulated
‘Site Acceptance Test (SAT) of APTF, an in-
hause project entitled ‘Study on Validation of IRC
Pavement Design Method Using Heavy Vehicle
Simulator (HVS-APTF) was initiated. The main
objective of the study includes :

Construction of a Test Strip within
CRAI with specifications conforming to
MoRT&H

Verify the Design Life’ as envisaged
Attempt to validate IRC design method

The pavement structure and associated
instrumentation imvalved in this study are shown
in Figs. 22 and 23.

—
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Fig. 22 Paverment section
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Fig. 23 Associated monionng istrumentation

Evaluation of Jute Geo-textile for
Retardation of Reflection Cracking
in Bituminous Pavements

This project has been sponsored by Institute of
Jute Technology, Kolkata, with the following
objectives :

Characterization of various physical
properties of jute fabrics supplied by 1JT

Laboratory evaluation of selected jute
fabrics supplied by 1JT in terms of
performance related parameters of
bituminous mixes

Analysiz of test results

Submission of reports along with
recommendation on the final fabric 10
be used for field trials

g

——
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The lollowing conclusions were drawn from
the study;

lal  Jute was found to be effective in

increasing the fatigue life of bituminoys
mixes,

lo) - Juteimpregnated with 60/70 bitumen was
found 10 have an average Effectivenpss
Factor [EF) of 2.72, ie, it increases the

fatigue life by 172 per cent compared 1o
samples where no jute was used.

{el  Jute impregnated with PMB-40 bitumen
was found to have an average Effectiveness
Factor (EF} of 4.17, ie, it increases the
fatigue life by 317 per cent compared to
samples where no jule was used.

d)  Juteimpregnated with B0/ W00 bitumenwas
found to have an average Effectiveness
Factor [EF] of 2.53, i.e, it mcreases the
Fatigue life by 153 per cent compared to
samples where no jule was used.

ie}]  Ahigher value of Effectiveness Factor (EF)
indicates higher patential for delaying the
development/propagation of cracks.

Figures 24 and 25 shows the beam fatigue
testing and flexure beam fatigue tes! set up
used in the study.

Field Performance nn_Warm
Mix Technology Using Bitumen
Emulsion in Gujarat

Recently, environmental criteria in bEtumnous
road construction has become stricter and
stricter resulting to development of new
moderated temperature of mixing and
compaction technologies such as warm oOf half-

Fig. 75 Flexwre heam fatigue fest sefup esed ir the stody

warmn [less than 100°C). M/s Elsamax India Pvt.
Ltd. sponsored a study 1o Institute for dasign of
half warm mix uging cationic bitumen emulsion
and supervises construction of experimental
section a1 km 160.000 to 160.850 of NH-
27 in Rajkot District of Gujarat followed by
pbservation of performance. The optimum
bitumen emulsion content was found 9.5 per
cent by wi. of aggregate or 8.71 per cent by
wi. of mix. The optimum bitumen contenl was
found 5.0 per cent by wt. of apgregates or 5.7
per cent by wi. of mix. The emulsion based
warm mixiure process is considered a promising
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method to produce bituminous mixtures at
significantly lower temperatures in which
good balance can be obtained hetween a low
viscosity binder in emulsion. The reduction of
operating temperatures will contribute positively
to reduction of emissions {fume, dust and CO,)
and energy savings. A view of surface is given
in Fig 26 and 27. The properties of designed
warm mix using cationic bitumen emulsion are
given in Table 5,

.

—d
gneg Iﬂa,m

B Emulgiy,

Table 5 Properties of Desj
Mix using Cationic Bitum

Froperties

Bulk Density, glec

Stability at 0®C, kN W0.57 2
Flew, mam | 14
Voids, per cent 6.3 5.7
Vaids, filled by bitumen, B 65.75
[per cemf

Use of Plastic Waste in Roag
Construction - A Pilot Study

On request of Haryana Public Works Departmen,
Institute supervised laying of test secijyy
s a part of pilot study for demonstratian gf
plastic waste modified mix technology for
implementation on roads under jurisdiction of
Haryana PWD (B&R). Specifications ang mis
design was done and experimental section was
laid at km 97 10 98 of Rothak-Bhiwani Read. 4
Iypical static creep curve is shown in Fig. 28 and
a view of road is shown in Figs 29 and 30.

Lk
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Fig. 28 Static cresp studfies o cares fram test track

Fig. 28 Laying of plastic waste modified mir &t

Rabtak-Bhiwan roag
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Fig. 30 Finished surfzce of plastic waste modiffed mir
of Robtak - Bhiwan roag

Recommendations for Maintenance
Treatments for a Section of Flexible

Pavement of Jetpur-Rajkot on
NH-27

The state of Gujarat has got National
Highways running through it as arterial
corridors, of which NH-8 and NH-27 |Formerly
NH-8B) prominently. NH-27 connecting
Rajkot to Porbandar is an important link
of the state’s efficient road network. The
section hetwaen Rajkot-Jetpur being under
concession agreement, the operation &
maintenance needs to be taken care by
the concessionaire as per the stipulated
{erms/norms in the concession agreement.
Proposing micra surfacing for the surface
during the present periodic renewal cycle,
the concessionaire referred the matter to
the Institute for the purpose of verification
of the appropriateness of the propasal. The
verification was subjected to the pavemant
condition evaluation data as provided and
a site inspection for appropriate remedial
recommendations. A view of surface is shown
in Fegs 31 [a & b

Figr J1 fa & & A wew o sarfce recommended’ for woiere sorlscing freatment

A field work for the physical ohservation
of existing flexible pavement section was
undertaken by CRAI team in January, 2012,

The scope of work mnder the project includas
the following major activities | tasks:

@ To assess the sile condition by
Inspection

e Taverify the condition data acquired by
the cliant

e Make suitable recommendations

CSIR-CRAL Mew Delhi
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A visual mspection in a slow maving vehicle was
miadie during the fiald visit, while ngﬂt-dnwn:ﬂm
view approach was followed at some locations.
The overall surface condition of the pavement
in the section appeared to be fairly good with
the deflection and unevenness data provided
by the concessionaire corroborating the same.
The recommendations covered maintenance/
rehabilitation measures based on the field
observations and the datafinformation provided
by the concessionaire.

Consultancy Assignments

Investigation for Flexible Pavement
Designfor Construction of Bituminous
Road from Live Stock Market to
NHF-24 via Existing Approach Road
of SLF Site, Ghazipur

Project is sponsored by Municipal Corporation of
Dedhi. The main objective of the study is to carry
out the field investigations for flexible pavement
design fo construct bituminous road from five
stock market to NH-24 via existing approach
road of Sanetary Land Fill {SLF} site, Ghazipur,
A view of site is shown in Fig, 32,

The study has been complayey T
recommendations emerged from the iludu:
given as under:

|al

(b

(d]

Excavate the Iandﬁllm&lariﬂmm 15q
depth. It should be properly levalog and
compacted with a suitabla COArse sand
screenings; Type B material conform
to MoRT&H Specifications, 2001

Place a surcharge loading of granyly
layers upto WMM layer only finchuding
the blanket course| for 1 to 2 years f5,
causing the further settlement of the
material. The surcharge material may be
provided with a bituminous premix carpe
for smooth movement of trucks.

During initial period of 1 to 2 year of
surcharge loading, it might be possible
that the surface may underga differential
settlements causing undulations,
which may be aggravated due to the
movement of trucks. So, the leveling of
the undulations of the surcharge roadbed
would probably be necessary at regular
intervals. Therefare, it is suggested that
the maintenancs, filling and leveling of
any settlement or depression should be
carried out at regular intervals.

Special care is to be taken for the
movement of trucks during the rainy
season. It is probable that due to the
penetration of rain water in the lower
layers, large differential settiements may
oceur. So, itis suggested that during the
rainy seasan, truck movement should not
be allowed on the surcharge roadbed. This
control would only be required during the
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initial 1 to 2 years of surcharpe loading.
Once the bituminous road is constructed

after the surcharge loading period, such
problems would be minimizad.

After the completion gf the period of
surcharging, the bitumingys layers
(BC + DBM} may be provided of thicknass
a5 specified in section 4.0, after providing
a profile corrective course of Dense
Bituminaus Macadam (DEM).

Strict quality contrel measures shall
be exercised during all slages of
construction.

(e]

i

fol Al works must conform to the relevant
clauses of Minisiry's Specifications for
Road and Bridge Works, 2001, (Fourth

Edition),

Side drains are to be provided on either side of
the road to carry off the excess water during the
rainy season and should be cleaned regularly.

Evaluation of Inssta Pattch (A
Pressure Sensitive Compound for
Instant Repair of Potholes]

The project was sponsored by M/s Akshay
Innovations Pvt. Ltd., Nagpur. The main abjective
of the study is to evaluate performance of Inssta
Pattch pressure sensitive cold mix compound for
filling of the pot holes and minor repairs. Project
has been completed. The conclusions of the
study are given as under:

inssta Pattch pressure sensitive cold mix
compound is found suitable for repair
and maintenance of bituminous roads
specially for filling of potholes and utility
cute, as the various properties of the mix

Flexible Payemests

such as stabdity, bond strength, moisture
susceptibility and retaned stabiity have
been found acceptable. The results of
field study aleo indicate acceplabls
performance. The knssta Patich ready-
mix is, therefore, recommendsd for repasr
of potholes, ravelled surface and wility

cuts in roads.

e  Inssta Pattch pressome sensitive cold mix
compound can be psed for timely repair
of potholes, ravelled surface and uility
cuts on reads, thereby preventing further
damage to wads and savings in huge

FECUITING repair cosis.

e  Inssta Pattch ready-mix can be appBed for
repair of roads using pust 2 to 3 labours
and in a short lime causing minamum

disruption to traffic.

Performance Evaluation
Stabilized Layer

of

The praject has been sponsored by Mis Soma
Enterprises L1d., Gurgoan. The ohjective of the
study is 1o carry oul one-time performance

evaluation of stabilired layers on NH-1.

The

testing of surface is in progress a1 project site

as shown in Fig. 33.

Fig. 33 Rouphness mejnnements using
onreach 3 oo K- T

Diprtick in progres:

CSIR-CRAL Mew Dathi
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Praject has been completed and the final report
has been submitted. The conclusions of the
study are as under:

@  There is an improvement in the in-situ
CBR of the local sof after treatment with
the stabilizer.

@  The roughness condition of the road
sections was found to be within the
specified limits.

®  The deflection measurements indicate
that the alternate design proposed by Mis
IPPL, Delhi is not sufficient to cater to
the anticipated future traffic during the
design life and an overlay is required.

Investigation for Causes of
Distress and Providing Remedial
Measures on the Main Runway
of Flexible Pavement at NSCBI
Airport, Kolkata

This study is sponsored by Airport Authority
of India. The Netaji Subhash Chandra Bose
International Airport (NSCBIA) of Kolkata is
an important international air transport hub
serving the eastern part of the country. Many
domestic and international carriars operate
fram this airport serving the passenger
and freight air traffic. The airport has twe
runways, namely main runwaylold) and
the second runway. The main runway was
reporied to have distress developed in different
portions and the airport authorities refarred
the matter ta the Institute for the purpose of
evaluation of the runway condition to provide
appropriate remedial recommendations. The

— [
e
———

task was taken up with an aim 1 ﬂBTﬂ:mi“T
i) the condition of main runway Paemay,
and the likely causes of distresses fil the
Pavement Classification Number (o) ., i
(i) the required remediall cortective aggigy,
in order o bring out the runway for yse by
operations of indicated critical Aircrafys yis,
d-vis the specified PCN requirement of g,
main runway. Some typical views are Shown

in Fig. 34 (a-d).
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Fig. 34 Tirpical views af NSCB! Aiport

Necessary field work for the evaluation of
existing airfield pavement was undertaken.
The investigations carried out include general
appraisal of the airfield pavement condition,
pavement deflection measurements by Falling
Heavy Weight Deflectomater, axtraction of
cores and test pits ohservations ete. A draft
report was submitted to the sponsorer which
includes the salient datalresults and key
ohservations made based on the field studies
and lahoratory investigations; the probable
causes of distress/defects encountered on
the runway and recommendations with needed
remedial/rehabilitation measures to correct
the defects in order to improve the condition
of affected sections of the runway.

Verification of Design of Flexible
pavement for Vehicle Dynamics
Test Track at VRDE, Ahmednagar

This study is sponsored by Center for Vehicle
Research and Development Establishment
[VRDE). VRDE carries out gxtensive testing of
the military vehicles for their dynamic behaviour
and performance. For this reason, it gels test
tracks designed and built in its pstablishment
for the specific requirements, executed by

Pavement Engineering

and Matarials

Flaxihle Pavemants

Military Enginearing Services (MES), and then
tests the designated vehicles over the tracks.
Different types of pavement structures arne
used in these test tracks built as per design
considerations. In the process of adding anather
test track, with the absence of the design input
parameters considered by the consultant, it was
required to verify the design with known inpu!
parameters. A request was made for the same
with the Institute by the concerned GE. Based
on these, the verification of design of flexible
pavement was taken up. Recommended cross
section of the pavement studies is shawn in
Fig. 35 {a & bl.
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Fig. 35ia & & Recommendsd crazs-sechion of the prrampat srvclure

During the field observations, the site was jointly
visited and the lacation of the proposed test track
wias seen. |t was leamt that the pavement structue
weill be broupht out in “cutting in arder to gat full
lateral confinement by natural ground only.

There was no much documented record available
an the earlier design and specifications of the
flexitla pavement of the proposed test track. In
the absence of the design parameters considered
in the original flexible pavemant design, based
on the available information and test results
of soil samples, the design was revisited using
the Cakifornia Bearing Ratio (CBR) values and
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the traffic (load and repetitions] information
provided by the concerned officials.

Alsa, the information obtained on heavy vehicles
to be used on the test track was an input on the
loads exerted on the pavement structure.

Laboratory Evaluation of Trindad
Lake Asphalt (TLA) in Bituminous
Mixes

Trinidad lake asphalt is well known natural
hiturnen which accurs naturally in lakes Trindad
as semi solid hituminous material. The objective
of the study is to evaluate the feasibility of the
use of the TLA in bituminous road construction.
Various performance tests on the mixes such
retained stahility, tensile strength ratio, rutting,
beam fatigee have been conducted. The addition
of TLA pellets to the bitumen hazs significantly
affected properties of bitumen and ils mixes.
Considerable reduction in rutting is observed.
Tensila Strength Ratio (TSR is also high for TLA
mixes indicating its ability for betier resistance
tewards moisture sensitivity. The beam fatigue
test results showed that addition of TLA pellets
increased the fatigua life of bituminows mixes

Laboratory and Field Evaluation of
Shell Thiopave

Shell Thiopave is a product developad by Shedl
Sulphur Solutions for use in hituminous paving
mixture. Project is sponsored by Mis Shell India
Market Pvt. Limited. The Thiopave helps in
replacing bitumen by 15 to 20 per cent in a
bituminous mixture. The interim conclusions
drawn from performance are given as under:

e  From the visual observations, the trial
sections; Thiopave - (DBM] + Thiopave

|BC), Thiopave (DEM) + Eﬂ]'ﬂlﬂha{m
and Conventional (DEM) + c"“"‘"ﬁm
(BC) are in good conditions EXCept
raveling at some locations.

The Benkelman beam deflection vajyp,
showed that the Thiopave + Thiopay
section had the least deflection vzl
(0.636 mm) when compared with the
other two sections, showing better
structural adequacy of pavement. The
deflection value was decreased by 12.1
per cent with Thiopave in two layers of
DBM (120 mm) when compared with
two layers of conventional DBM (120
mm). Similarly, the deflection values
were decreased by 11.8 per cent with
Thiopave in one DBM layer (60 mm|
and one layer of conventional DBM (60
mm) when compared with two layers of
conventional DBM (120 mm)

The data have shown that the roughness
along the section remains similar in all the
sections (1390 to 1398 mm/km) and this
may be due to the effect of surface layer
alone. Further evaluation studies on th
trigl sectien, will provide sufficient data
for predicting the effect of DBM layers
on the surface unevenness.

Second round of pavement evaluation
has shown encouraging results with
Thiopave as a bituminous mixture
modifier in DBM layers. Further,
structural and functional evaluation
studies will provides sufficient data in
predicting the advantage of Thiopave in
DBM over the conventional mixtures.
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Feasibility Study on Use of RoadCem
for Use In-Sity Stahilization of g

This propect in sponsomd by Mis Pg

Technologies. The conclusion of thy stu::] ;E:!:
on the results of UCS, CBR ang ITS tosts, the
Iguthiiw of RoadCem as soil stabilizer for ysgin
different layars of road pavement viz. Sub grade,
Sub base and base is evalyatgd. The foblowing

conclusions are drawn basad on tha tests carripd
out on stabilized soil.

® The soil is stabilized with 10 par cent
tmi and 0.1 per cent Aoadcem by
weight of soil as requested by technical
expert of the chent.

e  The CBR values of untroated soil sample
after ddays and 7 days soaking period
are found to be 7.2 and 7 per cent
respectivaly,

e  The =oil stabilizad with 10 per cent
cement and 0.1 per cent Roadcam
by weight of soil gives 7 and 28 days
curing CBR value of 126.4 and 203.7
per cen! respectively as compared to
122.8 and 202.4 per cent CBA valug for
cament stabilized soil without Roadcem

indicating improvement.

The UCS of untreated soil after 7 days
curing is found to be1.07 kglem?

The soil stabilizad with 10 per cent cament
and 0.1 per cent Roadcem gives 28
days curing UCS value of 26.1kglem’ a8
compared to 25.6 kglem® UCS value for
cament stabilized seil without Roadcem.

The addition of cament (10 par c:unt] and
Roadcem (0.1 per cent] laad to increase
in CBR as wall as UCS value of soil

Pavement Engineering
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&  From durability test, it was obsgrved
that the resisiance to the effect of
waler on sirength for soil traated with
10 per cenl cement and 0.1 per cent
Roadcam is 82 per cent and az compared
ta 78 per cent of cement stahifized soil.
Therefore RoadCem stabilization is
durabla towsrd resistanca to the effect
of water.

e  Cemant and Roadeem stabilized soil may
be usedin Sub-hasa layers as stabilization
is affective and durable.

e  Due to higher strength and bearing
capacity of soil stabilized by Roadcam,
the thickness of pavement may be
reduced.

Investigation for Pavement Design
of Sohna Road (Strengthening
Measures) and Service Lane
(Pavement Crust) of Sohna Road

Haryana Urban Developmant Authority,
Gurgaon raguested the Institute to undertake
invastigation study of Gurgaon-Sohna Road (5
km road stretch] to recommend strengthening
requirements to improve its condition and alse
dasign for service road,

Based on tha Benkalman beam daflaction
data, It is recommendad that an overlay of
50 mm Dense Bituminous Macadam (DBM) +
50 mm Stona Matrix Asphalt (SMA] may be
provided on Gurgaon-Sohna carriageway and
100 mm Danse Bituminous Macadam (DBM)
+ 50 mm Stone Matrix Asphelt (SMA) for
design life of 5 years.
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Investigation for the Causes of
Distresses Developed an Delhi-
Jaipur NH-8 between km 144.770
to 181.330 and Suggestions for
Remedial Measures (Approx. 15
km Length, One Carriageway)

Tha hituminous surface under the wheel path
developed rutting under heavy axle. The study
weas undertaken for investigating the causes of
rutting. Various field tests were conducted such
as Benkelman Beam deflection study, Axle load,
visyal assessmant and test pits were dug on
selected locations, Further work is in progress,

Evaluation of Microsurfacing
Treatment on NH-10 (Delhi-Rohtak)
between Punjahi Bagh and Mundka
in Delhi

The bitumingus surface under the matrg rail
daveloped distress due to fall of water an
the surface from metro track. To pravent
development of distress, slurry sealing and
microsurfacing treatment was recommendead,
Further evaluation of treatment provided by Diedhi
PWD was undartaken and the report submitted
to Delhi PWD.

Investigation for Flexible Pavement
Design of (i] Road Surface in Khan
Market Area, (i) Road of B.K.
Dutt Colony, Aliganj Colony and
Back Lane of Jor Bagh Colony,
Other Colony Service Roads in Sub
Division

Field investigation of ahoye mentioned
project roads was carried guj i Sept. Ot

2011 1o understand the cayses of Bittrpy,
Lahoratory evaluation of eristing ey :
collected through test is complageq it
recommendation far strengthening y, -
been submitted to sponsors

Investigation for the Causeg of
PrematureFailure of Khar-Bapy,
Road (km 0.00 to 22.00)

This study is sponsored by Central Warks
Division, Mohali, Punjab. Project road developed
distress prematurely in the form of thachking
and potholes (Fig. 36 (a & bl). It is ohseryeq
that characteristic deflection valys Ercasded
permissible limits. Recommendations have begs
given for improvement of pavement and surface
condition based upon analysis of pavement data,
axle load and traffic studies. Micr surfacing
treatment is also recommended as prémature
maintenance treatment,

b
Fig. 36884 view of distress (Pothale and cracking!
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Laboratory Evaluation of Emulsion
Samples (MS, RS-1)

The project is sponsored by Pratap Petro
Products Pvt. Lud. Samples of emulsions af
differant grades were evaluated and found in
conformity to IS: BBB7 specifications.

Investigation for Premature
Failures of Wazirpur - Farukhnagar
Road (km 0.600 to 2.500)
and Suggestions for Remedial
Measures

The study is sponsered by Haryana State
Roads & Bridges Development Corporation Lid.
The final report of project has been submitted
io the client. Based on the results obtained
through field and laboratory investigations,
the following major conclusion can be drawn
regarding causes of pavement failure on
Wazirpur-Farrukhnagar road:

s  The projected waffic considered in the
pavement design for 10 years design
life was 30 million standard axles [msal
but the projected traffic based on tha
actual axle load survey is worked to be
70 msa for 10 years design life.

The increased msa on this road was due
to movement of heavily loaded vehicles
and the calculated maximum Vehicle
Damage Factor (VOF) wes 11.8, The
movement of the mix pccurs due to the

heavy axle load.
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Profile Correction (Camber
Correction) on Outer Ring Road
From IIT to Maodi Mill

Recommendation for Madi Mill to
lIT Gate Side Road

A profile comection layer of Densa Bituminous
Macadam is to be provided on those sections
where undulations/unovenness is observed.
This is fallowad by 50 mm thick layer of Densa
Bituminous Macadam with VG-30 grade of
hitumen and followed by & wearing course af
A0 ma thick Bituminous Concrata with PMB-
40 binder. It is recommended te provida 40
mm mastic asphalt as per 15: 5317-2002 after
providing required profile corrective course and
50 mm thick Dense Bituminous Macadam layer
at major Junctiongfintersections/Existing Mastic
Surface which are subjected to acceleration and
decelerations.

Recommendation for IIT Gate to
Maodi Mill Side Road

A profile corrective layer of Densa Bitumingus
Macadam is to be provided on those saction
whera undulations/unevenness is observed.
This is fellowed by 50 mm thick layer of Dense
Bituminous Macadam with VG-30 grade of
bitumen and followed by a wearing course of
40 mm thick Bituminous Concrete with PMB.
40 binder. It is recommended 10 provide 40 mm
thick mastic asphali as per [S 5317-2002 after
providing required prafile comective course and
50 mm thick Dense Bituminous Macadam layes
8t major junctions/intersections/existing mastic
surface which are subjected to acceleration and
decelerations.

CSIR-CRAY, New Dolhi
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Investigations for Causes of
Stagnation of Water near Sewage
Treatment Plant Channel for
Remedial Measures

The propased road has alignment fram Dwarka

to NH-8 through a road stretch from km 8.500

to 10.500 near Sewage Treatment Plant [STP)

channel in water logging area where water

stagnate with full of vepetation, bushas, organic

matter and humus

The scope and objectives of the study are:

o Todetarmine the construction technigues
for improved road in water logging area

e  Tocollect soil sample from differant strata
of alignment for filling embankmeni

e  Laboratory evaluation of in situ subgrade
soils and othar pavement materials

e  To supgest remedial measures for
improvamant and strengthening of road

e  To supggest [ recommend suitable
measures for soil treatments for
strengthening | improvemant,

Following recommendations am mada:

' Remavsl of Upper Layer of Clayey
Soff— Existing poor sail up to the dapth
of 50 cm shall be replaced by sand as par
Grading given in Tabla 6.

Table 6 Grading Requirement of Sand-
Type B Screening

SIBYE SITE mm

]
| %Pasimg

0.180 1535

S ———— e — — -

i)

liv)

(vl

(i)

Raising of Embonkmont for oo Sae g,
km S5O0 te TG00 — F thy millre
road width of 12 m and 3m widg hewo
on oither side of Central Marga up 1q 1 g
m higgh embankement by borow soif wiy,
compaction in the range 1.781 to 1 53
gmice with optimum moistur contea; 1
to 12 per cent.

Sub Grade of Pavement — The 50 e
subgrade shall be made up of good nog
plastic soil (CBR > 4] compacted 1
the 87 por cent density of the Modified
Proctor Density.

Sand Blanket — 15 cm thick course of
Sand Blanket or Inverted Choke (clause
404.3.2) as per MORTSH Specification
for Roads & Bridge Work, The resultant
sand blanket may act to cut of capillary
water to above pavemeni structure.
Orainage Along with Pavement — The
drain shall be designed on the princigles
given in IRC: SP: 42, The drain shall be
30 cm deeper from the bottem of crust
of the pavement.

Camber — Tha camber of the shoulder
shall be kept 4 per cent and the camber
of the bituminous surface shall be kegt
2.5 per cent.

Crust Thickmess of Pavement — It is
advised that the crust of the pavement
shall be GSB Grade 1 (Coarse Graded,
Clause 401 of MoRT&H Specification
Grading Table | Table 400.2). Base Course
of Wet Mix Macadam + DEM of Modified
Bitumen + 40 mm wearing coat of Stong
Matrix Asphalt (SMA), conforming to IRC
SP-79-2008. The thickness of pavemen!
layers shall be designed for projected
traffic as per IRC-37.
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Field Evaluation of Evotherm WMA

Technology in l‘iudhara-ﬂujaral
and Delhi

This project is sponsored by Mis MeadWestvacn
India Put. Ltd. Tha first trial is conducted under
the project entitled “Denze Bituminous Work an
Master Plan, Sector & Cluster Roads including
part development of Master Plag Road No. 2
Relocation Industries Project, Udyag Vih a:r:
Bawana”. From the visyal observations, the
trial sections, Evotherm and Cantrol are in good
conditions. It was ohserved during construetion
of test section, the production temperature of
Evotherm Warm Mix was 30 10 35 °[ lower than
the production temperature of conventional. The
Benkelman beam deflection values showad that
the Evotherm section had the least deflection
value 1.04 mm} when compared with the control
section (1.08 mm), showing better structural
adequacy of pavement. The deflection value was
decreased by 3.8 per cent with Evotherm,

Design Validation for Constructed
Tar Roads at Multi-Commodity Pack
House Facility of National Agriculture
Cooperative Marketing Federation of
India Ltd. Chhindwara, M.P.

Design validation of bituminous pavement
constructed in & around the Multi commadity
pack house facility was carried out in Feb. 2012
to find out its suitability for angeing cammercial
traffic. Final report has been submitted ta the
client.

Vetting of Pavement Design using
RBI-81 for DLF Mullanpur Project

This project is sponsored by Mis Alchemist
Touchnology Limited. The developed horizantal

Pavement Engineering

and Materisls

Flaxibla Pavements

and vertical micro strain values, obtained
using F Pave software are less than limiting
herizontal and vertical micro strain values,
obtained using equations for fatigue and
rutting criteria,

Evaluation and Periodic Monitoring
during Hot Recycling and Analysis
of Cores for Mix Design

The project is sponsared by M's Writgen India Pvt.
Ltd. The main objective of the study is to carry
out evaluation and periodic monitering during hat
recycling and provide the mix design for recyeling
work, To fulfill the above objective, the scope
included the site visits, mix design based on
results of cores of existing pavement, caBactian
of limited mix samples during construction, figld
and labaratory evaluation, analysis of field and
laboratary results, Preparation of report and
submission of report.

Investigation of the Causes and
Extent of Failures of Dsc Road
to Noida for Strengthening and
Improvement

DSC Road to Keshar Garden Road of
Noida between Sectors 42 to 43 and 47
to 48 is an important link road, under the
jurisdiction of Noida Authority, The length
of road is about 2.5 km, which is a four
lane divided carriageway. The road under
investigation caters local traffic primarily
DSC Road residential sacieties and shopping
complexes. Noida Autharity requested
CRRAI 1o undertake study to recommend
strengthening requirements to imprave its
condition. Field investigations were carried

CSIR-CRAL, New Delli
a7
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Based on the field and laboratory data)

it is recommended that an overlay of gg i
Dense Bituminous Hat&duniﬂﬂhmm,mm
Bituminous Concrete (BC) mixes may b Provideq
on both carriageways for strengthening of tpad
in order to provide additional structural p

The crust composition of the pavement SIUCILR g the pavement to enable it to carry the pregey
ohserved from the two test pits is given in  and anticipated future traffic volume and jgag
Table 7. in the next 10 years.

out and road samples were collected for
Iaboratory investigation. This report contains
data of field investigation, laboratory
investigation, data analysis, inferonce drawn
and recommendations,

Table 7 Composition of Crust Thickness of DSC Road to Keshar Garden Road
between Sectors 42 to 43 and 47 to 48

Layer Pavement Crust Thickness In ditferent Pit, mm

Spaclficatien
Fit No. 1 Pit Noo2 Fit No.3 Fit Ne.4 Fit Mo, & Fit Ne. &
[Up- {up {Up Direction) (Deran (Down [Deram
Direetisn)  Oirectizn Dirpction Dirnction] Divectinn)
T¥m 1245m 2225m 1800m 1300m 4T5m
LS} fLHS| |LHE] (HS) {RHS] RHS]

Bigck-Top m na o 124 00 160

[linurmingss)

WEM|Grado-ll 274 360 an 291 N3 A

& 1

Tatal 305 453 A6E 115§ 413 465

Iu_-ru.nul Megui 701y AR
e R

am

Transfer of Cold Mix Technology
for North East Region

The construction of roads with hot mix invalving
use of hitumen is associated with environmant
pollution, higher energy consumption and
hazardous to labour force due to higher
temparature applications. A higher temperature
range is required for different applications in hot
mix conventional road construction, Therefore,
bitemincus roads construction with conventional
hot mixes is sometimes not feasible or even nat
dasirable in high rainfall areas due 1o imermitient

rains throughout the year which affect the
production and laying of hot mizes. At high
altitude o in snow-bound areas, hot hitumen gets
solidified quickly and lonses its binding property.
when it comes in contact with existing coid
pavement surface. Cutback bitumen s, therefors
specified to overcome such problems but requires
lttle heating, The heating leads to emission o
solvents used as cutter stock, which cresl
environmental problems. The use of bitums?
emulsion eliminates the heating of hinder and
anpregate and thus prevents the lﬁﬁmnuf
enviromment and conserves the enerpy.
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Effect of Bottom Ash| Pond Ash as
Replacement of Fine Aggregate in
Concrete

As reported earlier, a study on Bottom ashPond
ash as partsal replacement of fing apgregate in
cement cancrete has been taken up. Studies on
strength development ie. compressive streagth,
flexural strength and split tensile strength;
durability studies such as abrasion resistance,
aulphate attack, chloride ion penetration, drying
shrinkage etc. and on green concrate such as
compacting factor, slump etc. were carried gut.
A comparative study with plain cement concrete
was also carried.

Samples with 0,10,20,30,40,50,60 and 70
per cent replacemeant of fine aggregate by
bottom ashipond ash were prepared and the
properties were compared. The results indicate
that the workahbility of cencrete decreased with
increase in bottom ashipond ash content. The
compressiva strength, flexural strength and split
tensile strength which were iitially lower up to
28 days when compared with cantral specimen
became less distinct after 28 days. On durability
study, it is ohserved that specimen prepared
with battom ash is comparable with contral
specimens. It is concluded that bottem ash up
1o 30 per cent replacament of fine aggregate
can be used in cement concrete. The strength

results are given in Figs. 37 & 38,

R & D Studies on Performance
Evaluation of Rigid Pavements
on High Density Traffic Corridors
using Instrumentation Supported
by Laboratory Tests

The project was sponsored by Ministry Ff
Road Transport and Highways, Govt. of India

Favemenl Engineering

and Materials
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Fiy. 38 Fleroral strength of conerete for vanous mices (7 to 50 per
cenf beitom sxhipond seh 25 replacement of fine sqrenstel

with the objective to validate and verify
the actual relationships between various
design parameters assumed in theoretical
design and those actually observed under
the rigid pavamenis. The results of the study
are ta be usad for furthering the actual
design consideration and incorporating
madifications in the design methodalogy te
be used in future.

CSIR-CRRAI New Delhi
38
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P'f“""*"_' slabs '_’“"”IIEI Eonstrucyy,
(Fig. 34), included Vibrating Wire jyw) type
temperature Sensors and strain gages, ™
joint meters, and resistance type dynami
strain gages. VW temperature sanspy,
measured temperature within the concrayg
slabs at various depths. VW strain gages
measured the strain induced at differeny
depths due to the temperature. Joint meters
installed at transverse joints measured the
amount of movement due to expansion and
contraction at joints. Resistance type strain
gages measured the strains induced within
the concrete due to vehicle axle loads under
dynamic conditions. Tests were conducted
under road traffic 1o measure the strains
induced at non-tied and tied edges at
difterent speed of trucks with different axle
loads [Fig. 40). The analysis of the data fed
to the following major conclusions:

Under this research project, response of
avement slabs to anvironmental

concrete p
lpadings has been captured

and traffic
through instrumentation at Allahabad by-

pass on NH-2; Kota, Rajasthan, an NH-76
and Siliguri, West Bengal, on NH-3. The
sgnsars, embedded into the concrete

|| e  Measured curling stresses significantly
less than the theoretical stresses

e Load induced edge stresses much
less than the theoretically calculated
slresses

@  Tied shoulders and tie bars at langitudinal
joint reduces edge load stresses
considarably

Consultancy Assignments

Design of Concrete Pavement for
SLF Site at Ghazipur, Delhi

Municipal Corparation of Delhi (MCD) is
Fig. 40 Load testing of instrumented pavement intaini i
w . aid maintaining a Sanitary Land Fill {SLF) SITE

Aonual Repory 2011.12
a1
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for disposal of Municipal Solid Wastes near
Ghazipur dairy farms located a1 NH.-24. MCD
has proposed 1o construct a road from Live
Stock Market of Slaughter House to NH-24.
The tatal length of the road is approximately
1.5 km, out of which nearly 400 m portion
is 1o be constructed as concrete road. The
width af the proposed concrete road is 75
m. MCD sponsored the project te lnstitute
for providing design of concrete pavement for
the proposed road (Figs. 41 & 42},

Fig. 42 Exizting arpa filled with cow dung

The suggested design for the Jointed Plain
Concrete Pavement included 220 mm thick
Pavement Ouality Concrete slabs of size
3.6m x 4.5m, 125 micron thick Polythene
Sheet as separation layer between POC
and DLC, 100 mm thick Dry Lean Concrete
layer to be provided over 150 mm Granular

aub-base,

Fig, 43 Constrwetion of Ultra .ﬁ'm;b'mﬂ'a-.l’mpni;r;u IrDgrEsT

CSIR-CRRI, New Dethi

M i |
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Design and Construction of Cement
Concrete Pavement i.e. Concrete
Overlay on Internal Lanes of NDMC
Colonies at Gole Market New Delhi

Areas

This study was sponsored by New Delhi
Municipal Corporation with the objectives
to design cement concrete overlay on the
existing bituminous roads as well as an
unpaved portion and to provide concrete mis
design containing fly ash for POC and fean
concrete,

The suggested ultra thin white topping
designed for 20 years consisted of 100 mm
thick lean concrete leveling layer and 100
mm thick POC of M-40. The suggested POC
panal size is 1.2m = 1.2m. Figure 43 shows
construction of uitra thin white topping
cancrete al NOMC colonies, Gole Market
New Delhi.

Use of Phosphogypsum as a Partial
Replacement of Cement in Cement
Concrete

To assess the suitability of Phosphogypsum
in cement concrete, study was sponsored
by Mis Paradeep Phosphate Ltd. Orissa.
An experimental investigation is conducted
1o study the effect of phosphogypsum in
the development of strength by partial
replacement of cement in tement concrete,
lﬂh:lﬂulﬂ valume method is used in the present
Investigation. The test programme consisted
of carrying put tompressive strength test
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—
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Fig. 44 fa-c] Compressive strangth, Bexorsl strength
& spiit tensilo strength af various ages in days vsing
aifferent percentage raplacement of phasphagypsunt
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on cubes, split-1ensile strength on cylinders
and fhexural strength on beams, The cement
replaced by phosphopypsum is 0, 10, 20 and
30 por cont. Tha study conducted at 0.40,
0.45, 0.50 and 0.55 water binder ratio, The

tesults with water binder ratio 0,45 arp fpiven

Third Party Quality Control)Assurance
of the Concrete Road Work Related to
the Improvement and Strengthening
of Dhansa Road from Najafgarh
Town to Dhansa Border

Municipal Corporation of Delhi, New Delhi
antrusted CSIR-CARI for the third party
fuality controllassurance of the concrete
road work related to the improvement and
strengthening of Dkansa read from Najafgark
town to Dhansa border. The road at prosent
15 having different levels of distresses
including large size potholes, exposed WEM

Pavement Engindering S

nnd Materials

Ripid Pavemdnts

layer, ravelling, alligator cracks ete. To avoid
further damage and as a measure for a long-
term salution along with meeting today’s
traffic neads, MCD has decided 1o convert
the existing bituminous roads into a cement
concrete road as a measure of improvement
and strengthening. The work is in full progress
with the technical and professional advices of
CRRI as a rasult of which an excellent quality
road is being constructed. An improved and
strengthened view of a portion of the road is
shown in Fip. 45.

Re-Design & Upgradation of Internal
Sector Road of Sector 1 to 11,
Industrial Area, Noida

CSIR-CRRI New Delhi, was entrusted for
redesign and up-gradation of internal sector
roads from sector 1 to 1, of the Noida
Industrial Area, The roads at present are
having different types of distresses including

Fig. 45 Ar improved and streagthensd wew of rasd
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Fig. 48 Cross-section of propesed 08 road

large size potholes, totally failed portions,
ravelling ete. To aveid further damage and
a5 & measure for a long-term solution along
with meeting today's traffic needs, Noida
Authority has decided to convert the existing
bituminous roads into cement concrete roads.
The authority has further decided to widen
the existing roads.

The major objectives of the study are;

1. To provide concrete pavement design
for the up-gradation of the internal
roads from Sector 1 to 11 of Noida
Industrial Area.

2. Toprovide pavement widening scheme
with concrete pavement in those
sections where earthen shoulders
are wide enough 1o constrect new
pavement

3. Toprovide utility ducts

To provide interconnected paving blacks
scheme for shoulders

5. To suggest guidelines for the
construction of concrete roads

A typical Cross-Section of one of the proposed
Cement Concrate Road for ROW 24.0 m [with
DLC) is shown in Fig, 46.
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Design, Construction and
Performance Evaluation of New
Materials and Mixes toward
Development and Upgradation of
Standards | Specifications

As reported earlier {Annual Report 2010
M), this study includes new materials and
mixes viz, Stane Matriy Asphalt (SMA),
Microsurfacing and Hot Asphalt Mixes using
waste plastic, which have been laid on actual
sites, for performance monitoring, towards
development and upgradation of Standards |
Specifications. Secand series of performance
observations were undertaken over the
road sections selected in and around Dalhi,
Performance ohservations taken for time
senes data include the following:

al Assessment of pavement surface distress
by visuzl ohservation

b Meazuremant of pavement surface
roughness by using Rovghometer-1l

c) Deflection measuremants by using
Bankelman Beam method

d} Traffic volume survey, 24 hours round the
chick

Further work with regard to procassing |
analysis of 2nd series of performance data is in
progress. Third series of periodic observations
are being planned to be undertaken in the
month of November-December 2012 Shown in
Figs 47, 48 & 48 are the road sections kaid with
Stone Matrix Asphalt (SMAI, Hot Mix Asphalt
mixes using Waste Plastic and Micro-surfacing

respectivaly.

Pavemont Evaluation

with Aof mxr asphalt mizes wsing mre,w-.'::rs.rr'r

Fig. 48 Raad Spction faid

iy dﬂﬂﬂaﬂsammw,r;w

CSIA-CRAL New Delhi
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Development of Management
System for Maintenance Planning
and Budgeting of High Speed Road
Corridors - Supra Institutional

Project

In continuation of the earlier report [Annual
Report 2000-1), 15t series of performance
abservations on the road sections identified in
different states have baen completed. Second
series of performance observations are in
PIOTess,

Performance ohservations baing undertaken for
these sections include the following:

a, Pevement's Structural Details -
Pavement type and crust composition
{Once|

b,  Pavement's Structural Condition -
Deflection measuremants by Benkelman
Beam Method and Falling Weight
Deflectometer (Perindic)

£, Pavemeni’s Functional Condition -
Pavement roughness measurements
[Perindic)

d.  Pavament Surface Distress - Types,
gxtent and severity of distress | defacts
(Periodic]

Pavement Construction and Maintenance
History (Once)

f. Yehicle Information Details (Onee)
Axle Load Spectrum and Classified

Traffic Volume Data for 48 hours
round the clock (Periodic)

2

h.  Road Inventory Details any Road
Geometrics (Once)

Environmantal Conditions (Perigdipy

o S M R
FE s e L

Fig. 50 Moaswrement of pavermen! surface rowhness
weing Automated Raad Swrvey Syriem (AR55)

Fi. 5T 4 clage view showng deflection mesruramens
wsing Faling Weight Oeffectometer

Shown in Fig. 50 & 51 are various
activities [ observations being conducted
on the selected road sections.

Data managemant for 1° series of performance
abservations is in progress and calibration
factors for pavement deterioration models

of HOM-4 are being attempted.
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Gonsultancy Assignments

Road Inventorisation and
Pavement Condition Survey on
the Selected Road Stretches
using Vehicle Mounted Digital

Video Imaging System Integrated
with GPS

This was taken up at the requast of M{s RITES
Limited, for road inventory and pavement
condition survey under Road Safety Audit
project activity of NHAI for & total length

of about 1238 kms covering eight National
Highways.

National Highways Autharity of India (NHAI
initiated Road Safety Audit of National
Highways which is being widened from two 10
four lanes and four lanes to six lanes ste. As
a part of this activity, it was desired that the
information on road inventory and condition
data of the project highways is collected
using Vehicle Mounted Digital Video System
Integrated with GPS.

Two equipments namely Automated Road
Survey System [ARSS) and Network Survey
Viehicla [NSV) have been used for Road
Inventory and Pavement Condition Survey. The
field work for collection of road inventory and
pavement condition data was started in the
manth of February 2012, Figure 52 shows a
typical layout of map generated using Vehicle
Maounted Digital Video System, integrated with
GPS on NH-3. Figure 53 and 54 shows the field
measuremants being taken using ARSS and
NSV systems respectively on NH-12.

ARSS on WH-03

fig. 53 Awtomaied rowd survey sysiem for
medsarement of prvamont surface rovghness

Fig. 54 Measurements wsing NSV in Qragrass

The project repart includes data an road
inventory and pavement condition as per
the Road Information System (RIS} format

CSIR-CRAL, New Delhi
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of Mational Highways Authority of India.
Infarmatian on GPS coordinales, average survey
vehicla speed, travel time based on survey vehicle
speed has been worked out for both Up and
Dowm directions of travel.

Functional and Structural
Evaluations of DND Flyway and
Mayur Vihar Link Road towards
Determining the Maintenance and

Strengthening Requirements

This assignment was taken up at the instance
of Noida Toll Bridge Company Limited
INTBCLI, Noida for evaluating functional and
structural OND Flyway and Mayur Vihar Link
Road towards determining the maintenance
and strengthening requirements,

DND Flyway is an important corridor
connecting Delhi and Noida. The OND Flyway
15 an 8 lane dual carriageway which starts
from Delhi {Ashram) side 2t km 0.200 and
ends at km 5.800 towards Noida side. The
road passes through the plain terrain for
its entire length. The main DND flyway is
also connected by several Ramps viz. Ramp
(A + Bl, Ramp C and Ramp E at Delhi side:
and Ramp A, Ramp B, Ramp C and Ramp D
at Noida side. All these ramps are two lane
undivided carriageway. The total length of
Ramps at Delhi side is 2.4 kms while it is
1.65 kms on Noida side. OND Flyway also
has an exclusive road called Mayur Vihar
Link Road. The length of Mayur Vihar Link
Road is 1.6 kms (which is a 4 lane dual
carriageway).

3

Eyigy

e

A layout plan showing DND Fiyugy

Vihar Link Road and Delhi Side ang Naid
Side Ramps is given in Fig. 55,

| - I.':.I ; Y :I-a ' " ¥ -,{
Fig. 554 layout plan showing OMD Flyvay, Mayur
¥ihar fik rosd v el side sng Moida side ramps

Field investigation undertaken far OND
Flyway included assessment of pavement
surface condition, pavement dellections
using Benkelman Beam, traffic volume
and axle load surveys and roughness
measurements using Automated Road Survey
System. Shown in Figs. 56 and 57 {a-h] are
the pavement surface conditions of OND
Flyway [Delhi to Noidal and Mayur Vihar Link
Road {Mayur Vihar to DND Flyway).

Fio. 55 View of transvarse eracking and crack saaling on
the mai carringewsy of ONE Ayway (el to Noids!
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Eig. 57 fa-b) Severs alfgator cracking with deep
softlements on Mayur Fibar bok read (Mayer Fitvar
to OND Flyway!

The final report submitted included the
methodology adopted for conducting various

field studigs/surveys, data | resuits obtained
from functional and structural gvaluations,

traffic volume and axle loads for DND Flyway
and Mayur Vihar link road. Based on the data
analyses and findings, recommendations on
maintenance and strengthening requirements
required for improvement of OND Flyway,
Mayur Vihar link road and Delhi side and Noida
side ramps were suggesied.

Pavement Engineering

and Katarfals

Performance Evaluation of
Rhinophalt Preservative in
Rajasthan and Gujarat States

In continuation of the earfier Annual Report
{2010-11), the product rhinophalt preservative
is being evaluated for Indian condition for
aszassing its suitability in increasing the life of
pavements and ensure improved performance on
large term basis, Performance observations to
be undertaken on three selected road sections
| stretches for a period of three years include
the following:

hssessment of pavement surface
condition by visual inspection
Benkelman Beam Deflection
measuremants

Pavement surface roughness
measuremants

Traffic volume and axle load surveys
. Test pit observations
. Skid resistance

Laboratory evaluation of cores retrieved
fram bituminous layers

The first series of performance ohservations has
been completed. Second series of chservations
are planned to be undertaken during October |
November 2012.

Evaluation of 130mt. ROW Road in
Greater Noida and Recommending
its Rehabilitation | Crust Design

The assignment was awarded by Noida
autharity for carrying out & detailed

CSIR-CRAL New l:lul‘hl_l

]

Scanned by CamScanner



Annest Repert 2014.13

Pavement Engineering

and Materials

-Pavemant Evaluation

investigation of road connecting NOIDA
harder at Hindon River and Kasna Road, for
determining the likely causes of distress|
defects developed on the road and suggest
rehabilitation [ crust design needed fo
overcome the problem. The road connecting
NOIDA border at Hindon River and Kasna
Road is about 28.8 km. long and is a six lane
dual carriageway with bituminous pavemant
and earthen shouldars on both sides. Some
sections of the road are currently under

construction and some sections grg Vel gy
constructed (missing link). The Project g
has been constructed with 5 layers o Wigy
(100mm WBM Gr. | + 250mm wepy G, ||
+ 79mm WBM Gr. I} with 25mm Mix Seal
Surfacing (MS5) as the wearing COurse,

Based on the current status/ situation, the et
project road has been divided into five tifferant
sections for each of the two carriageway,
(Table 8).

Tahle 8 Division of Sections on the Project Road

Chaimape [Km.)

Description

Carringeeay
LHE -1 0000
Noida to Greater Neida it )
Dérectian [LHE) LHS - 110 15.800
LHS - Iy Z1.600
LHS -V 25,800
RHS =1 0.00d
RHS -0l 0.300
Gereater Noida 1o Noide
Diraction [FHS) AMS -0 15.800
RHS - IV 21,800
RHS-¥ Z5.800
Noies:
11 LHE @  Lelt Hand Side
& AHS :  Right Hand Side
3) MSS :  Mix Seal Surfacing
4} EM Bituminous Macadam
Bl BC Bituminous Corcrate

0300 M35 Section [Phase - I} | Under
Consiruction

15800 Mizsing Limk (Under Construction)

21800  BM « BC Section (Phase - i

25800  MSS Section (Phase - Il

28800 Missing Link (Yot to be Constructed|

10.300  MSS ection [Phase - I}

15800  Missing Link {Under Constraction]

ZI.800  BM + BC Section (Phase - IIj

25800 MBS Section [Phase -

ZB.B00  Missing Link {Yat ta be Constructed)

Bl The road section frem km. 0 to B on LHS i currently mder consirwetian
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Large amount of pavemant surfaeq
dttects | distress, in terms of slippoge, cracking
and potholes have now davalopad o (hy o
making tha poeemsnt surlage Unevest, making
the road bumpy thus uﬂminmmnmmﬂ quality
{im the Phasa-| construction e,

The major ohjoctives of the stuty arp;

*  To evaluate 130 Mt, Row Road in
Greater Noida towards datermining tha

likely causes of distrass developed op
the road.

= Tosuggest rehabilitation| ceust thesign
needed for improving the eondition of
raad.

The scope of work included the following major

activities:

al Figld investigations

*  Traffic Yolume surveys at four
reprasentative | strategic locations on
project road and | or on those nearby
surrounding major roads which may

nfluence on traffic flow pattern of the
project road.

. Aszzessment of pavement surface
condition through visual surveys on the
entire length of project road, to find
out the extent and severity of various

distress types.

. Benkealman heam deflaction maasiraments
on each carriageway.

*  Test pits investigation on representative
sections having variation in surface
comdition.

Pavemont Enqina&ring .

e Matarialg

Pavomant Evalunilen

*  Adde Load syry i
By 00 random ki
basis, e
*  Rouglmess measirements using Laser
based Profilometre, on aach lanes of both

the carriageways for the entirg length of
project road,

i/ Laboratory investigations by detsrmining the
ERGReEring properties of materials, retrivved
from subgrad lapor of the gxishing pavement
Shrveturs,

The major findings, based on the data | results
obtained from field investigations and labaratary
evakuation of road building materials collerted
from the field are summarized as under:

. The tatal surface distrass in one km
saction {worst section] is maximum 60 to
10 per cent. The major types of surface
distress/defects developed on the project
road are settlemant, cracking, pothales,
patching and raveling.

*  Both carrageways of the project road
are used by substantial number of heavy
cammercial vehicles, which are of the
ordar of 3462 and 3266 CVPD in RHS
and LHS directions respectively,

. Tha characteristic deflections for the
project road are 1.21 mm and 1.21
mm in LHS and AHS carriageways
respectively which is high. Such high
values of deflections oblained for
both carriageways of the project road
clearly indicate that the project road
15 structurally unsound and is grossly
inadequate 1o be able to bear the
anticipated traffic loads (stresses)
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for the current and projected traffic
loading.

Based oo the characteristic deflections
data and cumuiative number of standard
avles worked out for the project road, it
becomes clezr that the existing road is
prossly structurally inadequate and it is
not ablz to cope up with the expected
tratfic loads. Consequantly, the road is
in dire nead of immediate rehabilitation!
strengthening to sugment its structural
capacity so &5 to improve its load
camying/ bearing capacity.

The relative compaction of subgrade
soil vanes from B4.1 to 94.8 percent.
The soifs in pit numbers 3 and pit 4 are
non-plastic (Pl = &) whila the soils in pit
numbers 1 and pit 2 zre plastic in natore
(Pl > B). CBR of these soils ranges from
4.7 to 1.5 per cent. The quality of
apgregates used i &l the three layers
of WBM zppears 1o be reasonably good,
The Pl of filler is found to be 10 at pit
Nos. 1 & 2 while it is Non- Plastic at pit
(<BlNos. 3R 4,

The characteristic of subgrade soil
obtzined show that the relative
compaction of subgrade is somewhat
lower than the specified requirement
[of minimum 97 per cent), which may

be responsible for development of
distress.

The results of granular layers (WBM)
show that while the quality of
slgregates used in these layers are
reasunable, locally available earth has

——
Mnuudislhl’immtaii.ﬂm

the gradations ol materials h:gam;
apgregates) in all the thres layer ars
completely outside the grading envelyy
on many sieves, which can be consijars,
as the contributing factors for distrags
due to poor machanical interlocking ang
large voids.

The thicknesses of structural overlay
for 5 years and 10 years design fifz for
bath carriageways of the project road as
worked out for LHS |, LHS IV, RHS 1 &,
RHS IV are given as under:

Recommended overlay thickness for 5 years
Design Life, for sections Under LHS |, LHg
IV, RHS | and RHS IV are as given below:

mmmmmmmm

-+

40 mm thick Bituminous Conereta (BC)

Recommended overlay thickness for 10 years
Design Life, for sections Under LHS 1, LHS IV,
RHS | and RHS IV are as given below:

¥00 mm thick Dense Bituminous Macadam
(DBM) in two Layersof 50mm each

-

40 mm thick Bituminous Concrete (BC)

Major Recommendations based on the findings
are given as under:

1.

Keeping in view the heavy traffic
volume and higher axle loads (which
is causing faster development of the
project road), it is expected that the
project road would be subjected to
severe loading in years to come 2. soon
after the missing links are constructed
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anil the road is fully developed and
opened ta traffic. This read would
generate lot of 1raffic rom the UPSIDE
area a5 well as it is oxpocted 1o
receive divarted traffic from othar
surrounding roads, Therefare, it is
advised that rehabilitation) crus
design recommended for 10 years life
may be adopied for imprevement of this
road, with regard to augmentation of
structural adegquacy.

Thera is also a need to maintain proper
camber | profile | shape of the existing
pavement surface which is currently
uneven and irregular at many locations.
Therefore, bafore implementing the
hituminous overlays, & profile correction
coursa (PCC) using DBM may be provided
to correct undulation, deformation
(ruts) and settlement/ depression
ate. in the existing surface, wherever
required. PCC may also be done at
isolated locations, wherever required.
Polymer Modified Bitumen (PMB - 40}
may be used in wearing course fi.B.
in Bituminous Concrate), since it has
higher stiffness, highar resistance 1o
deformation and is not susceptible to
water induced damage which is found]
learnt to be a common cause for failure

of road in the project area.

It was also observed during the coursé
of field investigation! inspection that
the existing road has several rotaries at
many locatians along the project rnfaﬂ.
It is recommendad that 40 mm thick
Mastic Asphalt layer mey be laid over

Pavemant Engineering

i
=
.y

and Materials -

Fawesnant Evalostion

Densa Bitwminous Macadam, an all arms
of the punctions for upto about 25 ta 30
m in length inchuding rotasies to resist
heavy traffic loads {which sre causing
damaga to the road), due to creep speed
and static loading at such locations,

Evaluation of Roads in NDMC Area
(R-1l Division) to Sugyest Remedial
Measures

This consultancy assignment was referred
to CRAI by New Delhi Municipal Council
[NDMC], R-Ill Division with the aim to
ass3s the existing condition of twenty two
numbars of roads, scattered in NDMC area,
50 83 to suggest | recemmend resurfacing |
strengthening treatments needed 10 improve
upon the current condition of these roads.
Most of the roads, scattered in NOMC areas
viz, i} Morth West Moti Bagh, (il Sarojini
MNagar, {iii) Laxmi Bai Nagar and {iv] West &
East Kidwai Nagar, ara main colony roads and
connacting | link roads. Lengths of various
raads undartaken for the study ranged from
14.70 to 488 m while pavemant widths wers
varying from 2.80 1015.50 matres. Traffic
plying on these roads comprises of cars,
three wheelers, pick-up vans, two wheelers,
cycles and more often vary less numbers of
NDMC heavy vehicles [ trucks for servicing |

maintenance of colony | sarvice roads.

A variety af activities | tasks wera carried out
under the fisld nvestigations with a view to
assess the presant structural and functional
conditions of existing roads, in order 10
racommentd suitable remedial traatments |
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corrective measures for impraving upon the
present condition of roads. Figld investigations
undertaken included fi) Assessment of pavement
surface condition by visual inspection of
all the roads to find out the extent and
severity of various distress types developed
fii) Mezsurement of pavement surface roughness
{ifi) Benkelman Beam deflection measurements
liv] Classified Traffic velume surveys at few
selected locations (v) Laboratory evaluation
of road materials retrieved through test pits in
order 1o find out the subgrade charactanstics
and {vi} Analysis of data | results to make
recommendations on resurfacing | remedial
treatments,

Data through field and laboratory investigations
were collected for the twenty two NDMC
roads undertaken for the evaluation. The
data was processed, analyzed and used in
bringing out the recommendations towards
remedial| corrective treatments for improving
upon the current condition of the roads,
The raquirements of structural overlay have
baen worked out basad on characteristic
deflection of roads for which Benkelman
Beam Deflection measurements were made,
considering the projected loading traffic (i.e.
cumulative standard axles] for design life of
10 years.

The major findings revealed from the analyzed
data are given as under;

a.  The distress levels on different roads
generally vary from good to fair to poor,
During the visual inspection, it waz
concluded that, in general, predominant
distress types encountered on the

ey

pavement surface are loss of fineg,
ravelling, isolated pot hgles ang
cracking. Total distressed gpg for
lwenty two roads under evaluatigy i,
found ta be in the range of minimygy &
per cent to maximum 40 per ceny.

The traffic volume survey indicates
that major proportions of the 1o1g
traffic are cars as wall three whaely
scooters | mator cycles. It was sesq
that the number of commercial | heavy
vehicles is very less. It was assumag
that in the worst scenario, a masimum
of about 100 Commercial Vehicles
Per Day (CVPD) would ply on each of
these colony roads and conmecting |
link roads. Therefore, Vehicle Damage
Factar {VOF] has been taken as 2.0
for calculating Cumulative numbers
of Standard Axles (CSAs|, during the
design life of 10 years.

The measurements of pavement surface
roughness, done on all the twenty two
roads, indicate that pavement surface
roughness for majority of the roads is
in average and poor condition, Average
roughnass values for various  colany
roads and connecting roads are in
the range of 2723 to 3552 mm /km.
It can also be inferred from this that
while about 72 per cent of the roads
are having roughness values less than
3000 mm/km (average rating], the
remaining 28 per cent roads fie within
the reughness range of 3000 to 4000
mmi{km {poor rating).

Annual Roport 2011.12
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Condition Rating | Total Surface

Classificaton

General trands of roughness data
cbitained show that the roughness valyps
are somewhat higher than the desirad
kevel of serviceability | < 2000 mim(km).
This may prabably be duo 1 the ravelad
and cracked surface as woll as dye to
settlement [ undulation ate.

Projected traffic loading, in terms
of cumulative number of standard
axles, has, therefore, bean arrived
at for traffic of maximum 100 cven
for future design life af 10 years
for the purpose of assessing the
resurfacing strengthaning requirements
(if any. The traffic lnading in terms of
cumulative standard axies has heen
warked cut for all the roads for design
life of 10 years, assuming an annual

Pavemant Engineering

Pavamnnt Evaleatlon

and Materlals i

traffic growth rate of 5.5 per cent.
The Vehicle Damage Factor (VOF) is
assumad to be 2.0, for the purpose of
calculating the cumulative standard
arles for the desinn life,

Analysis of deflections data clearly bring
out the fact that none of the roads under
evaluation are structurally inadequate and
thus no structural averlay | strengthening
is needed for amy of the twenty two roads.
In order 1o pravide maintenance treatments
[resurfacingl, critesion hased on pavement
mistress and roughness has, therefore, been
formulated and given in Teble 9, Based on the
salient criterion and major considerations,
tha maintenance (resurfacing) treatmants
were recommended for the twenly two
roads.

Table 9 Salient Criterion and Major Considerations Adopted While Making

Recommendations

Mistress o)

Roughaess

imenlkm]

[
Aezommended | Resarfacing Treatment

| {mm}

20 Bituminous Concrata (BC) | 30 Meatie

1 =25 = 3000 Neghalt

2z =15 = 30 35 Bituminous Cencrata |BC)

3 =25 = 3000 40 Bituminous Cenerete [BE)

F 25 = 3000 60 Denze Bituminsus Macadam (DEM)

30 Bituminois Goncrete (BG)

Nows:  Msstic Asghalt (WA has bean suggasted &5 &n aleerrats opdien lor tisstmant en those mads which am situated n
the thick asidendial avess, ara of reeraw width, are very smalin length and ara alactys eangested [ oceupind dus 1o

parking & vehiches sl

CSIR-CRRI, New Dethi
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Investigation of the Old Main
Runway Pavement at Kolkata
Airport for Suggesting Remedial |
Corrective Actions

This assignmant was taken up at the instance
of Joint General Manager, Engg. (C), Kolkata
Atrport Project, Kofkata, Awports Authority of
India [AAT) with an aim to determine {i) the kely
causes of distresses developed an the runway
pavement (i] Pavemen! Classification Number
(PCN) for the old main runway pavement a
Kolkata Airport and, (i} suggest the remedial |
corrective actions in order to find out the
suitability of the rumway for use by operations
of critical Aircrafis vis-aviz the specified
PCN requirement of the main runway. Design
PCN, based on A-380 type of aircraft and as
reparted by ARl was taken as NEFIDIWIT and
S4/RIDIWIT, depending on whether it is a flexible
or rigid pavemant,

The scope of work under the project includes
the following major activities | tasks:

. Measurement of pavement deflections
on different sactions of the runway, at
pre-determined loads, by using Falling
Weight Deflectometer (FWD)

. Assessmeant of pavement surface
condition through visual inspections

*  Extraction of 47 diameter cylindrical
COres

. Measurement of layer thicknesses in the
pavement structura

e

. Test pits observations and collectinn of
subgrade soils and other road building
materials used for construction of
runway pavement

. Laboratory evaluation of in-situ materiais
and mixes retrieved from the existing
pavement structures for ascertaining
the construction quality of pavemamnt

component layers

. Analysis of datal results to determina
the prebable causes for the development
of distresses, PCN value of main rumway
pavement

. Recommend remedial measures to
improve the current condition of main
old runway pavement so as to make
the runway suitable for the anticipated
proposed aircraft operations.

The field investigations of the main runway at
Kolkata Airport undertaken included general
appraisal of surface condition to assess
the likely causes of distresses developed.
Favement construction details with regard
te pavement's structural composition i.e.
layer thicknesses and their specifications
etc. were also collated from the concamed
AAl officials | test pits ohservations. The
pavement surface of runway was closely
examined through visual survey for evidence
of distress | deterioration. Based on the
general appraisal of the pavament surface
condition, representative locations for taking
4" (10 ¢m) diameter cylindrical cores were
marked | identified. Cores were also taken
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for datermining the layer thicknesses and for — on several sections of the airfield pavement
avaluating the construetion quality of asphalt  with known cross sectional details obtained
mixes. Concrete cores were also rcovorod  from the records [ 1est pits, Pavement surface
from the runway ond. condition of various test points/locations, as

In order to collect detailed information  Observed during the measurements through
regarding the depth of different pavement  visual observations, was noticed to be good
layers, their composition and field densities axcepl for some rubber deposits DECUTFING
otc., three test pits, of size 1.25% 1.25m,  alony the most widely used section of runway
on [ near the edge of pavemont were cut by aircrafts during takeoff and landing
apen. Tha construction materials fram
different component layers in the pavement
structure were also collected for laboratory  Measurements by FWD (Fig. 58) were
svaluation. Samples of sub grade soil fromthe  undertaken on the main ruaway at an interval
representative locations were also collected  of ahout 100 metres in stapgered position and
from the runway pavement for detailed 55 200 the lanes on both sides of the central
laboratary investigations. line. Similarly, FWD deflection measurements
wiere taken on runway ends [ turning pads also
at representative locations well spread over

oparations.

Pavement deflection measurements, by using
FWD, were undertaken on runway pavement
and rigid end. The FWD system was applied  the paved area.

Fig, 58 FWD daffection messuraments of the wirfiadd pavemeat 1

CSIR-CARS, Mew Delhki
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Data collocted from FWD was usod for
datermination ol Pavement Glassilicalion
Number (PCN) and in dociding apon tha
strangthaning | rehabilitation measurns
neaded (o meat the air tralfic requirements,
Data on dellections obtainad through FWD
in conjunction with field and laboratory data
viz. crust composition, subgrada strength
and flexural strength of concrete etc, have

been analysed using o standard software fo
detarming PCN and the strengthening/ overlay  various gircrafis) operating | using the airfield

requirements for the main runway pavement.  pavemant, the deflections data abtained from
Prosented in Table 10 ara the PCN values as  FWD system were analyzed for detenmining
determined and the strengthening [ overlyy  the PCN of the runway pavement and rinway

requiraments for the main ronway pavemant, end | turning pad.

i _-_-_---‘-ﬁ
Software program available with KUAB Fwp
system, deployed under this project, has been
usad for analyzing pavement deflections
obtained in the field towards detesmining PCN
values of the runway. Based on the pavemeni’s
structural composition [layer thicknesses),
flexural strength of concrete, subprade strengih
ete, for the airfield pavement, configurations
| features of aircrafts [ACN values, tyre
prassures, loads, size and movements of

Table 10 Pavement Classification Number (PCN) and Strengthening | Overlay
Requirements for Dilferent Sections of the Main Runway at Kolkata Airport

| Auinswad | Type of |\ Ca mpited | Oustlayrequelrenents | Owerlsyrequicemeats
Prwasment Pavamani FGN for Daelgn PCH af | far Desi gn PCM ol
Seclion | 116 84 [mm) *105[E8 (mm)
1 191 Alpha Taxi Rexilia TARDIWIT 150eren DAM 100mm DEM
+ =
50 mm BG 50 mm BC
2 Alpha Taxi = Flemihla EXFIOMNT 150mm DBM 10 0mm D88
Firn Station Anad + +
G0 men B 50 mm AC
3 Fire Station Aoad  Floxbis T2FwIT 150mm DEM 10mm DM
-0k + &
50 mm BC 50 mm B
s 130 mm Beadad 130 mm Bonded
01R A END
4 Uy Rigid THRMWIT C 42 Orwioy C P

c TG4 muans Design Aircrafe (A-380] ACN values for Plexfbie/Rigid Pavement
105{88 maans Dasign Alrcraft {B-747) ACN valuas for Floaible/Rigid Pavement
LHS (Towasds 01R END)
RHS [Towards 181 END|
CL {Cantral Ling of the Runwary)
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Behaviour of Shear Deficient

Beams Strengthened by Externally
Embedded Reinforcement

In continuation of the wark reported sarlier
{Annual Repart 2010- 11 rectangular reinforced
concrete beams of size 150525052000 mm
Were cast in the laboratery with ditterent
deficiency in shear capacity, The shear
deficient beam were strengthened by using
near surface mounted reinforcement such
as steel strips and Carbon ERP strips at
an inclination of about 45 degree 1o the
longitudinal axis of the beam. Tha strips
were embedded after carving out groaves on
the both vertical face of the beam in shear
region. The minimum groove width of the
proove was kept 3 times the thickness of the
strip and depth about 1.5 times the depth of
the strip. The specimens were instrumented
for strain measurements and deflection during
the testing. Specimens were tested under
threa-point loading which was applied through
hydraulic jack.

Tha typical failure mode of shear deficient
heam specimen using different type of
material i.e., steel, carbon FRP iz shown in
Fig. 59.

Based on the study it was observed that
strengthening of structures with NSM
FRP | steel reinforcement is an economical
and feasible technigue. It reduces the risk
of debonding in comparisan to externally
bonded technique due to better bond, From
this experimental study, it is observed that
the rehabilitation of concrete structure using

BS 12045

Fig, B9 Failure mostes of fested soecimens

axternally embedded reinforcement in the
concrete cover (NSM] technigue is quite
effective for shear deficient slements. The
carbon FRP strips did not rupture as the
recorded strain was less than the effective
strain. The ratio V_test |V, they of NSM strips
abtained was more than one |safety condition)
in all the specimans. The same iz the case on
eensidering the ratio of V test and V thry. The
contribution of FRP for shear strengthening
was comparable with the specimen with
interngl shear stirrups.

The technique is helpful for the field engineers
in the rehahilitation of concrete structures.

Experimental Study of RC Beams
Strengthened with CFRP Fabric
under Pure Torsion

This study was carried out to understand the
behaviour of torsion deficient R rectangular
beam specimens strengthened using tarbon
fabric i relation to the reference beam. Alsa,
in this study attempts were made to understand
the complexity of twist angle, torgue and
ductility of strengthened beams.

55 1DCAc
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Torsional failure is an undesirable brittle

failure. In the past only very few research
were carried out to find the full sectional
capacity of the RCC beams strengthened
with FRP.

In this study, two specimens were tested, PTR-1
ieference beam designed for torsion) and PTT-1
(Beem deficient in torsion] as shown in Fig. B0
{a & b]. The span and siza of the both the beams
were 1.79m and 150 x 250 mm respectively.
The beam- PTT-1 was strengthanad using CFRP
fabric strip {400 gim?® - Unidirectional, thickness
0.234mm) of U-shaped 50 mm wide with
spacing of 75 mm clc. Electrical strain gauges
(120 + 0.4 03) were provided at guarter, middle
and three quarter span of the beam, on top and
bottom of the longitudinal reinforcement, at the
centre of vertical stirreps and on CFRP-Fabric to
measure the strains during testing of the heam
as shown in Fig. 61. Typical failure modes of
both the beams were shown in Figs. 62 and
B3 {a-h).

During the testing, it was saen that tha failure
was due to crushing of concrete and yielding

tension steel in PTR-1. The specimgy PTLy
failed due to failure of anchorage, dEhundinu
of the CFRP fabric Strips, Yielding o
reinfarcement provided in compressisn 260
at mid span and finally due to crushing of the
concrete. The torsional capacity hased gq
the strain recorded in the CFRP fabrip during
the experiment shows the good agreemgs
with the thearetical values. The significan
increase of twist angle of 157 and 44 per
cent was observed corresponding to eracking
torque and ultimate torque respectively, The
internal longitudinal steel was observed 1
be yielded to both the cases. The tersignal
capacity of the PTT-1 exhibited 58 per
cent enhancement of torsional capacity
with the application of CFRP fabric for
strengthening.

Based on the study it was concluded that
the carbon FRP wrap could be used for the
strengthening of RCC beams deficient in
torsion after exercising proper care in the
design of the rehabilitation scheme.

(bl PTT 1

Fig. B0 Exporimental sotup of beam
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Fig. 63 fab) Crushing fadura
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Field Investigations of Concrete
Bridges in Coastal Environment for

Corrosion Susceptibility

{i} Puduponnani Bridge

Two bridges namely,
n Kerala

and (i) Chetuva bridge on NH-17 i
have been identified for field testing through

th the Kerala PW.D. Figures
hatuva

consultation wi
B4 and 65 show the Puduponnani and & - i 3
bridges, respectively. iy, 64 A wiaw of Pudyponan brige
CSIA-CARL Huﬂ_ﬂﬂ@_
B
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Visual inspection of bridges was carmied oyt
first and the types of distreszes on variges
bridge comprnents were noted. [t was chaerved
that some of the RCC piles of Puduponnani
hridge have bieen deteriorated dus to comesion,
These was local erposure of reinforcement and
corrosion of the same.

Suhsequently, NOT tests and tests to detsrming

corrosion susceptikility (Fig. 66 (a-dil such

at carhonation test, concrete resistivity test,

¥ e chiaride profile at different depths of concrete
Fiir. 55 A view of Chefwa bridge cover elc. were carried out.

{ed Corrosicn festing foll Concrafe poweder extraction fer delerminatiog of chisadt

Fig, &8 NDT fests to determing comasion suscemiiiy

Ennual Report 2011-12
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The test results of NODT, concrate cores and
concrate powder extracted from diffarpnt
components of these two bridges were analysed
using the prevailing codal specifications and
generally accepted criteria. Based on the test
results, it has been concluded that the concrete
material is good and the concrate COVES Was
generally high. There was no corrosion of
reinforcement dr carbanztion, excepl at few
locations where concrete caver iz shallow or
due to axposure of renforcement.

Creation of Complete Range of
Independent Facility for Testing of
Expansion Joints at CRRI

The expansion joints are uzed ta eccommadate
gllow expansion/contraction of the bridge
deck due to temperature changes, cresp and
shrinkage of concrete, imposition of e load,
earthquake, shrinkage etc. These joints are
provided to protect the edges of concrete
deck from vertical wheal loads and to seal the
joint opening. Depending upon the initiation
factor, there may be longitudinal, transverse
movement or ratation about 2 fongitudinal or

transverse aris, The superstruciure moves
longitudinally in relation to the abutments as
3 resull of thermal movements, and due to
vehicular braking | tractive effert etc. Fxpansion
juints @ra amang the smaller elements of the
bridge structure, but when they fail to function
properly, create profbilems out of proportion to
their size. Therefare, the need to create test
facility iz vary important.

Fig. &7 Egwivwents used for festing of row matenals ased &9 sxpansion o

Scanned by CamScanner

CSIR-CARI, Neww Delhi

B



Bridges

Mumistry of Shipping, Road Transport & Highways
has sponsored this study with the objective to
establish the complete test facilities for testing
of different types of expansion joints widely used

—~——

debris expulsion test, (iiilPullout yag
fiv) Opening movement vibration test
fatique test and (vl s8al push out tpss

During the reporting period, the facilities

in bridges as well madular jeints, such as: created for testing of raw materials used in the

fabrication of expansion joints are enlisted
Table 11 and some of them are shown in Fig. 67
The tensile test of strip seal material is shown i
Fip. 68 [a-c). The physical properties of testeq
specimens were meeting mast of the limiting
values given in IRC: SP:69 [2011).

B Testing of raw materials used in the
fabrication of expansion joints such as
chioroprene and steal

fi}  Performance evaluation of expansion
joints by (a) cyclic motion test (i)

—
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Table 11 Test Fﬂli“ﬁl?ﬁ Greated for Testing Raw Materials used
n Expansion Joints

Typo ef Material Typn ol Property 1o Evabuaia

Mams of Stnndard

A~ Chloroprnne Seal  Hardneas ASTM D2240
Tenslla Strength ASTM D412
Elangation of Frocture ASTM D417
Tew Propagatien Strangth ASTMD 624 C
Ehﬂﬁ:_ Elatiesty ASTM O TR 53512
Rrasion ASTM O 6B3/0IN 51518
Residual Comprossien Strain ASTM D 385, Method B
Hguing in bt air
Change in hardngss AETH D 573-04/04N 53508
Chengn in tensile sirength
Change in elangation
Ageing in Dzees ASTM D 1H49IDIN E3508
Swaliing behavioor in oil
[ASTH 04 Na. 1) DIN 53505
Changa i= Valuma
Change in kardenss
Gald Hardeniag Paint HETH D043
Ndhesion Sirengaly E5:3400 Part 14
Palymer kentificetion vest HETM™ D3ETT
B Edge Besm [Steall  Mechanical Prperties 15: 2062, Grade B
Tenaia Strength
Elongation at fraciura
Impaci
Thickness af Painl Coatig
Inspaction of Weld Jaints
krapection of Faws in the matonal

Study of Corrosion Susceptibility of  mechanically reated (TMT) bars, embedded in
2teel Reinforcement Protected with  the ordinary concrete with a 28 day comprassive
Anti-Corrosive Coatings | Special  strenath of 35 and 40 MPa, and the high

) : ; performance concrete (HPC), of similar strength
Treatments in Ordinary and High ", i withun coated einforcement

Performance Concretes bar, An RCPT value of 800 coulombs and 1200
_u.;mpm,ﬂ“;ﬁrmmmmgun 2000-M), the  coulombs has been chosen a5 requirement
scope of the project sponsored by MORTH is  for HPC. For tha HPG mixes the following
to study the comosion suscaptibility of fusion comhinations (il GGAFS + Silica fume, fi) Fly
bonded epoxy coated reinforcement (FBECR),  ash + Silica fum, (i) GGBFS + Fly ash + Silica
hat dip galvanized (HDG) bars, and therma  fume have been salocted.

CSIR-CRAI, New Delhi
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Bridges

Tha material properties of epoxy coated rehars,
hot dip galvanized bars as shown in Fig. B9
{a-h) and TMT bars were evaluated prior to
their use for casting of various test specimens.

Furthar wark is in prograss.

i Forsion bondd sposy coated bars

A4 3 (58 Epeay costed robars and Mot Dip galvanized Bars

Eridipe saloctsd for the preseat study

Fnnwal Report 20011.42

Evaluation and Monitoring of Rohari
Steel Bridge in Hﬂlﬂi-Mﬂnikpur
Section of Jabalpur Divisjgy for
Increased Axle Load of Frejy,
Wagons

West Central Railway (WCRJ, Jabalpy,
approached CRRI for evaluation of Rohas
bridge, Katni-Manikpur section of Jabajgy,
division, West Central Railway due to increas
in axle load of freight wagons. The typical
view of the Rohari bridge is shown in Fig.70.
This bridge has one 33.45m long span of steql
through truss type.

The first, second and third round of figlg
monitaring of the Rohari bridge was carred out
in 2008, 2010 and 201 respectively. The totd
scheme of instrumentation was designed to
measure the following parameters:

. Wheel loads and longitudinal forces in
rails

. Performance parameters for the
Supersiructuna

. Settlement and tilting of abutment
. Stresses near the base of abutment

*  Dynamic characteristics ol
superstructure :

by fixing several sensars in rails, co
superstructure, bearings and abu
bridge as shown in Fig. 71.
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After the installation of sensors, continuous  train for the study Fig.73 shows the different
monitoring was done (Fig. 72) by extending the  views of Test train during testing of the bridpe.
cables of the various sensors up to the data  The bridge was tested under various lnadings
acquisition systems. WCR has arranged a test  cases of Test train as well as prevailing trains.,

Fig. 72 A 521 up of sufomatic datafegging sfation

CSIR.CRAL, New Delhi
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Fig. 73 Test train over the beidpe under vanioys rading condtians

Thearetical analysis of the steel truss brdge
superstructure was carnied out using FEM baseo
software RM2006. Dimensions and sectional
details of the varipus membears of the truss were
taken from the drawingsidetails supplied by WCR
pificials. Tha 3-0 model of the superstructure is
shoven in Fig.74. Structural analysis was carried
out for the vertical as wall as lonpitudinal loads
due to the various loadings viz. HML, MEG,
BGML, CC+B+ 2 and actual test train wsed for
testing as specified by the Railways.

Based on the theoretical analysis, deta collected
during tha monitoring of the Rohari Bridge
and interpretation of the data, the following

observations ae made:

. The measured peak vertical deflaction
at mid-zpan of bridge due to passags of

test train is found to be 15 3mm which
is lower than the permissible valus fa
span/B00), The measured peak (ataral
deflection at mid-span of bridoe dus
to passans of test train is found fo be
Zmm.

The measured maximum strasses in
critical members of U's and [V truss of
this bridpe due to passage of test trains
al differant speads are comparabls with
the cormesponding theoretically computed
gviel streszes for the respactive members.
Alsn, it is inferred that maximum ohsared
compressive and tensile stresses e quite
fawrer than the permissible siresses,

The measured local peak dynamic stress
in critical mambers of this bridpe due

Ronsial Kepost 200 1-12

i

Fig. 24 Thrpe dbmensnns mogaling of sypersimcios of Me dradpe

>
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to passage of some of the goods train/
passenger train are lower than the
corresponding theoretically computed
axial stress for all the loadings.

- Measured dynamic characteristics of the
briclge are found to be comparable with
the theoretical ones, This indicates the
scceptance of thearetical model,

. Resufts of Fatigue study show that bridge
is made of low carbon steel. Enduranca
fimit of steal is found to be 2400 kyglcm?.
Az per theoretical analysis, the maximum
stress in any member of Uls and Dis truss
af the bridge is found to be of 1265 kg/
em*under HML loading. During tast train/
prevailing trains, this maximum stress is
found to be further reduced to 740 kyl

ot

Fram this study, it has been inferred that the
bridge is presently safe under increasad axle
Ioads of freight wapons i.e, CC+8+2 lpading.

Consultancy Assignments

Repair and Rehabilitation of Old ITO
Bridge over River Yamuna [Delhi] -
3rd Party Random Quality Check and

Inspection

The old ITO Bridge known a8 harrage -cum-
bridge built in the late sixties has 27 simply
supported spans writh twin carriapeways Caters

{0 the gast-west traffic across the river Yamuna.

The two carmiageways an of width 7.5 m each
and are separated by @ 1.2 m wide rrmdian
and have 2.5 m wite footpath on githar side

Bridges

(Fag. 75). Presently this bridpe is wsed for plying
of west-gast traffic anly and a new bridge is
used for east-west traffic.

Ropair and rehabilitation of this old bridge is
in progress in two phases and the 3rd party

Fig. 78 Reglacemant of rolier besnings |
C5IA-CARI, News Dalhi
T n
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Fig. 78 Nospeone pads provided in soismie festraiars

Ammual Repoi 2011.12

ity eontial lnspuction of thy wark has been
peiboues el be Ve Dnstitite by PWE. o the firs
phasa ol ha prajact, rplacemant of axpansion
joints was complotd nod (he raport has been
sulimittmd 1a the chont,

In Phasa-l, the repais activities comprisos of
roplncomant ol tha staed rockor/mller boamngs,
construction of soismic restraingrs and other
miseollanuous ropairs, A typical view ol
replacemant of baaring ks shown in Fig. 78

Suismic mstrainers both in longiyging, i
transvarsa direction have been constructed g,
cansitfering the expansion gap on the pig, tap
by embedding the reinforcement a5 shown in
Figp. 77, Also, Neoprene bearing pads haye bosia
provided inside the seismic restrainars for lnad
transfer from the girders as shown in Fig. 75

Distress Diagnosis and Rehabilitatigy
ofa PSC Girder Bridge on Maskararg
River, Chilkana- Gandved Route
Near Saharanpur (UP)

This study has been sponsored by UPPWD, The
ohjective of the study is the distress dizgnasis
and prescribing the rehabilitation scheme of 3
PSC girder bridga.

This 2- lane bridge of 7.5m wide carmageway was
built by Mis Uttar Pradesh Bridge Corporationin
1273-74 and opaned to the traffic around that
time. The total length of this bridge is sheut 120
m arranped in a four span configuration of 28,0,
28.25, 28.25 and 28 m langth [approx] resting
on threa piers and twa abutments, through steel
roller-rocker type bearings and separated by
expansion joints, The general view of the bridge
is shown in Fig.79.

The investigation highlights identification
of causes of distresses in the girders,
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assessment ol quality of in-sity concrete in
ditferent components of 1he bridge through
NDT. and load testing af one span of the
bridge. Based on the investigations i1 is
observed that the bridge is deficient in load
carrying capacity and suitahle scheme for

rehabilitation and strengthening of the bridge
has been proposad,

Assessment of Noise and Vibrations
Induced by Movement of Heavy
Vehicular Traffic on the Munirka
Flyover on Duter Ring Road, Delhi

The three-lane fiyover at Munirka as shawn in
Fig. BO, with a carriageway width of 9 m and
was opened to the tratfic in December 2009,
This flyover has a composite superstructure,
i.e., concrete deck over four numbers of
steal girders. Some of the residents residing
buildings on both the sides of the flyover felt
severe noise and vibration problems during
the movement of vehicular traffic. Therefore,
PWD Delhi requested CSIR-CRRI to carry
out the study of noise and vibrations due to
movement of heavy vehicular traffic on the
Munirka Flyover, its impact on the buildings in
its vicinity and sugpesting remedial measures
for reduction of noise and vibration levals.

During the study, various parameters such as
noise levels, acceleration and yelocity in X,
¥ & 7 directions at various lacations of the
flyover and nearby residential buildings and
displacement of the fly over guperstruciure
during the movement of yehicles were
measured using Soundbook, NVH software,
aceelerometers, vibration analyser 21c.

Bridges e y
-l
TR

Fig. 80 Monska Syover av oeter ring roag, Mew Dall

The measured noise levels (Fig. 81) at many
residential builfings on both sides of the flyover
are found to be high in night time compared
to recammended value of 45 dB by CPCH
(Tahle 12] as the existing noise barriers was
nat fully effective in eliminating the airharne
noisefvibrations tharefore, suggestions have
heen given to modify these noize barriers.

Based on the instrumentation and monitoring
of the flyover and the surrounding buildings

!EEI_:I:_I!_EJ
1 - b |80 |m T ED MEREET S
7 . R

L dB LAFmax. dB |

78.1

ki

Lag Ti3dB Losg+lasg 108 2B
Lisse 6.6 0B L 78,5 dB
Luy  T480dB Larmie 82.0 dB
, Lime 63848 Lo 90808 |

Fip. 81 Measored poize levels i & nearby resdential budding

CSIRCRAL Mo Delhi
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Bridpes

Y

f.rllnlri.ﬂ LT
Commercial Area
Rezidential Arma
Silence Zone

it has baen observed that the frequencies
of vibration of the fiyover were guite close
to the surrounding buildings (Fig. 82) which
may cause enhancement of the vibratory
response of the buildings particelacly in night.
However, the buildings were found to be safe
due to traffic induced vibrations since these
are RCC framed buildings. The measured

Table 12 Limiting Noise Levels Prescribed in CPCB Guidelin

—

.

-'_-'!

75 i)
65 &
1] 45
50 40

displacements of bridge superstructums Wer
found to be within the prescribed fimiits g
per IRC guidelines.

Several measures have been proposed 1y
reduce the noise and vibration levels felt 3
the nearby buildings due te the movement of
vehicular traffic.

Pecefarabion (myfsa)
£

: B
100 - - - 25 )
:

Fig. B2 Specirs of wibration of buiftdings

Anmual Report 2011-12
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Instrumentation

CSIR-CENTRAL ROAD RESEARCH INSTITUTE
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Development of GIS based National
Hinghway WManagement System

Ministry of Shippng. Road Transport & Highways
has sponsored a project titled "Development of
GIS Based National Highway Managemant
dystem” for effactive and efficient management
of primary road network of the country. Under
this preject Instrumentalion Division has
procured an advanced Network Survey Vehigle
(NSV) from ARRE, Austrafia, for generation of
data base on road conditions and inventory
of road for Mational Highway network m the
country Gabout 50,000 kmj,

Uuring this year, collection of primary road
condition and road mventorisation data through
NSV utiliring Laser, Global positioning system
and Video image processing tools atc. on
Mational Highweays including Mimalyan ragion of
JEK, Himachal Pradesh, Uttrakhand, Chatisgarh,
Orizsa, West Bengal, Jharkhand, UF and Bahar
has been completed Fig. B3 {a & b). The
inventory data collected through advance
data processing & reparting softwane inchede
rasurement of gradient (Fise & falll, Horizontal
curvatuee, Pavement Surface Condition (distress],
Roughness, and GPS Co-ordinates (X, Y, Z1 viz.
longitude, latitude & altitude etc. The report of
the data has hesn submitted to Manistry,

Calibration of Automatic Hoad
Unevenness Recorder (ARUR)

futomatic Road Unevenness Recarder {ARUR)
umiits, comprizing hoth Car Axle Mounted Bump
Integrator and Fifth Wheel Bump Integrators,
recaived from different manutacturers and uses
apencies, were cabbrated using Dipstick, Class
| aquipment {Fig. 84]. Roughness measurements,
using Dipstick and the response type roughness

VAR D - por
A7 MM

Fap B3 (ol Dala collection ow bl roads dn progress

measuring device, wers undertaken on a
number of selecied test sactions having varyng
roughness levels (excellent 1o very poorl.
Calibration equation between the sbserved
roughness and the standard roughness is
develapad 1o determme the comected | catibrated
roughness. Calibration certificate i issued to
these agencies.
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Fig. B Calitwaiion of ARUR & progres:

Repair & Maintenance Waork

(iring the year, oparatsan, repair & mamtenance
of vanous types of R & D equipments as well
as infrastructure equipments including EPARY
system, Audio | Video system, UPS systems
stabilizers, power supplies and other equiprsants
upto companent bevel of the Institute has bepn
carried out. The calibration of vatious R&D

T —

BIFHpMRNtS was ML carried out og o thhe 151
reduirmment of different dvisions,

Consultancy Assignments

Consultancy Services fo l:unmm]“n
Road Salety Audhit For PPP Pruim
on DBFD Basis

Primary road comdition and road inventarisation
data through NSV utilizing Lager, Glabal
rositioning system and Video image processing
tools ete has been carned out an NH-72
Muzaltarnagar-Hardwar-Detradun and NH-15
Amritsar-Patankot sections,

Road Inventanization and Pavament
Condition Survey on the Selected
Road Stretches

Unifer this study, Primsary road candition amd
mad inventarisation data thraugh NSV utilizieg
Laser, Global positioning system and Vides
image processing tools otc has bean carried
out on NH-1A, Jalandhar-Panipat and NH-2 ©
Dethi-Agra section, '

Development of Managamant
System for Maintanance Planning
and Budgeting of High Speed Aoad
Corridor - Supes Iﬂsﬁtllﬂl‘_
Project

4

Undar this study, Primary road condition sal
raad inventorisation data through NSV utilisn
Laser. Global positioning system and i
proceszing tools etc. has bogn carmsd ok
NH-14 Jhalandhar-Bhagpur section.
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Tratfic & Transportation

Traffic Enginooring and Road Safaty

Table 13 Pedestrian Signal Timings Provided for Different Approach Crossings at i
Burari Intersection '
Approach TR AT I e awailahle Thrtat Winsted Effnctivn
for padestiian | dus o trafic
eenesings [zael | winlabion |80c|

A BT u

Down
Buari Up 5 1 53 e =

iy Avmany locations required walking speed the crossing activity very haz .'
10 eross was as high a 11 km per hour th,pdaM'M'E'
which i impossshite auen for the ahie wamsan and disabled pede: :
bodsed pedestrizns not 1o speak af the -

elderly, women and disabled population.  Results of Opinion 8

fiv) At many locations, free feft turns = Opinions

and U-tuens are provided and so the ,
pedestrians do not find _ll'1'|' gxclusive was

anitt sate time and are forced to cross in 1

between the maving traffic. This makes

Anaund Repert 201112
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2 por cont of them wora 15 10 26 year,
S0 por cont from 26 1o 35 year, 26 por
cimt from 35 1o B0 year, 22 por cont from
Bl 1o B0 yewr ago grup,

Aiound 59 par cant ol the surveypad
piddasirians stated that they have 1o
eross thi rand mare than thrice dady,

Arodind 22 per cont pedostrions stated
that thay have 1o face "Alwoys”
difficultios, 28 par cent padestrians
siid that they *0Dfen” faced difficilties
vl 34 pair cont of them exprezsed that
faced difficulty "Somatimes™ while
crossing tha road. Hence the findings
ol opinian survey highlight that mostly
pirdagiians were facing difficalty in
erosaing thi read,

Around 50 par cent of them statod that
tratfic m front of them don't allow to
cross the road aven when traffic light
is red while 33 por cent sald that red
signal imings ans inappropriate hecauss
i1 turns green whils they were in middie
af the road Lo, the allotted time is net
sufficient and because of free ledt turms
allowed thay hardly find any safe time
tn crass. Rast of tham felt both kinds of
abiove mentioned problem (Fig.B6),

The opinion of pedestrians clasrly states
that 95 per cent of the interviewed
pedastrians were facing problems while
crossing, Majority of them stated |35
par cant] that with children and luggage
had 10 crass with froe Jeft turms provided
and rig uxclusive padestrians phase.

Troflie & Tranaportation

I
5 7 =

Traffie Engineering and Road Salaty

5 gl bk groen whils o o inmiokdle of the fosd
B TrafTic dian 't alkow poudo crioss st arben i i ned fighd
mholh

L [0h

g, 06 rwﬂ:mmwmmm

Also around 26 per cent sxpressad their
physical problems

# 5B per cant of the respondants falt that
the allotted tima is not suthicsent while
only 38 par cent padestrians showed that
gllotted time was sufficient, It shows
that allatted time = not suffucient and
they want mors time for crossing the
rand.
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®  Flaven par cont pedestrians reghed that
e i 100 wide dok 1o which they were
not bl 1 cross the road in the allatted
time whils 46.0 per cont stated that
materist’s don't slop even after rad-
hight & wlotied time i3 wiested due 10
wlatiuns whea 43 per cent padestiians
wty gncerian e could nel provide
teagons for the msulficent pedestnan
crossng tene (Fg. 871

* Wity per cenl pedestrians falt quite
unsale wnd thiry gave vanous reasons
for that sy the sllatted tme is less (15
pes cont padastrians faft) , the speed of
wahichy is 100 hugh (24 per cent statedi,
metarists don't stog snd do nat gree way
1 pedestrians (50 per cent padestrians
stated] and nane of the ahove causes
(Y3 par cent|

Assessment of Drivers’ Driving
Characteristics using Advance
Driving Simulator

The purpose of thes study was fo explore the
Interredationzhe between driver distrattion and
characteristies of dever behaniour associatad,
Ressarch un the thiea-phase tratfic theory on
hehavioural driving supgests that a number of
mwmmm
flaw may be affectod by driver distraction,
mmmmmm
by the fact that ressarchars typically d ot
e participants 15 changs lanes, nor do they
mrﬂlhhﬂliﬂmmm
on driving performanca fin realistic settings). So

mﬂhmlﬂh
the first part, the study ar
ﬂﬂﬂrﬂiﬁﬂﬁ
g, ear crash of crash ter
mmm sy
ﬂlﬂduﬁlm,___
assaciated with ab dby
-dﬂlnihm
m#hﬂm
type. direction, and other cl
mmﬂmum - '_‘
etc. The second part of this study analyz

i’ﬂ“hm'_. Lamen]

i sinolatd diving condions thasesations o2

could be wasily muisued.
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Tratfic & Transportation

Teaffic Engineering and Road Safety

Package Mo 10: Moradabad-Bareilly
Section on NH-24 from km 148.000 to

km 262.000

i B8 Desvape crash bavrss [u-bedm) co b 3 sy Jarad 10 Aot

e 4t b 155 PR0 o Miseaziabay - Samily paciior of BN

The speed and delay study was contucted for
bath directions of travel on the Moradabad -
Baraily road stretch. The resulls obtained
fram speed and delay survey for these
directions has heen given in Tahle 15

The detailed design drawings were ohianed
from the concessionairg and development
stage audits were conductied. The reports
commentad on the deficiencies from the
saloty point of view for Plan and Profile;
Cross Sections, Junctions, Traftic Cantrol
Devices etc. 1 also provided recommendations

Tahle 15 Speed & Delay Surve

y on Moradabad-Bareilly Road Stretch

P

As part of the safety consultancy, rmad sefety
qudit during construction stage has been
conducted in gvery three months and stme of the
audit findings are shown in Figs 36 & 3.

Fig. 83 {nageqnary faricaag aod debvesim o km S8 00 oo
Msvactwlnd - Barealy sacipn of A2

ta alleviate the safety concerns raised for
different parametars.

Typical Cross Section

Safety Isswe: This section is proposed
for approaches of 25.2m wide WUPs and
i5 expected to have buill up area along the
approdches. The utility carridor | covered drain
of 1.5m widih is expected to serve as side
walk for pedestrians. The side walk of 1.5m
width is not appmmmﬁ kegping in view the
tunction of the YUP ag interchange point for
both vehicles and padestrians (Fig. 100).
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Annupl Roport 201112

meducing both safety and efficiency. Though
acceleration and deceleration kength have
been approprately provided, Zebra crossings
tor pedestrian crossing have been provided
abruptly in unsafe manner without proper
refuge ares. The service road has been
merged with the main carfiageway too close

1o the intersection leading fo unsafe traffic
mavemants [Fig. 102),

-

I'ﬂil'. 102 Jewehion e eve-of (b cormdors

Recommendations: The intersection may bo
ri-designad with proper channelizing islands
and pedestrian crossing features along
shartest desire fing of flow, The service road
may be merged with the mam carriageway
n such a way that weaving length of 300
m 5 ensured botween right turning fram
service foad and straight movement alang
miain carriggeway. Non conflicting straight
movemgnts of traffic i.e. Ghaziabad 1o
Aligarh may be segregated with divider at the
intersection to reduca numbar of conflict and
contlicting arus, |

The consteuction stage audit is being carried
out after svery three manths. For all the
packages two times construction stage
Audit reparts have benn prepared and sant 1
NHAL The construction stags audit reports

contained maintenance of axisting
construction stage audit, safety of w
plectric safety, medical aid efc.

For Package No.7, Zirakpur fo Pan AN
Section on NH-22, final reports have beus
submitted o the chent, Also accident dats

IR || 1Lt
] &5 gk
.".rn,' '-":'nﬂ ——

"ll-i."l ‘i-'-'---

Fig. 103 (e Glimpans on typical sfety Rasarels on
road saction o0 W22
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on the project stretches ter two years, These
FIRs were decoded and accident reports are
under praparation. Some of the typical safety
hazards ohserved on the road section during
the construction phase are given in Fig. 103
(@8l

Traftic Management and Design of
Selected Twenty Intersections of
Allahabad City

The city of Allahabad s amangst the largest
cities of Uttar Pradesh and is situated at the
vanfluence of three rvers- Ganga, Yamuna
and the invisible Sarazwati. The meeting
point is known as Triveni and i espacially
sacred to Hindus. Allahabad is basically 3n
Admimstrative and Educational city, Keaping
in vigw the farthcoming Kumbh Mela in
Allahabad in 2013 and other problems of traffic
in the city, Allahabad Development Authority
(ADA), Alzhabad has requested CSIR-CRAI to
prepare Traffic Management Plan and design
of selacted twenty intersections in the city.
Varinus traffic studies like intarsection volume
counts, pedestrian valume Eomnts were carried
out o gssess the existing traffic problems on
she salactad intersections. Topographic sufvey
drawings of thesa intersections were pravided
by ADA. A team of scientists visited &ll the
intarsections in order to appreciate the field
conditions. Fram the analyses of classified
raftic turning movement data, it was
shsarved that, maximum quantum of tratfic
is handled at Hanuman Intersection fellowed
by Medical Chowk, Bhairans Chowk and Pani
ki Tanki Intersection.

Traffic & Tranapartation

Tratfic Engineering ond Road Seluty

. The proportion of two whieler trattic
doaminsates on all the intersactions

= The share of non motorized traftic
espacially cychst tratfic i quite high a1
mast of the mtersections and it varies
fram 20 to 30 per cent at different

intersections
~Trucks
ey e .'..'.-Trm:Ill.ﬂIl 0,0%
0.4% 1.8% B.4% .
“mm: | 1-!4?“

5.9% Tractors

42.7% Others

Fig, 104 Trakhe compossin of Hanmas chowk

The composition of tratfic and hourly vanation
of traffic at & typical intersection (Hanuman
intersection) is shown in Fig. W04 & 105,
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understand the .f'uul:ﬁunllx-mqui‘mu:uf-
the project roads and to know the present
candition details like available carriageway
width, site constraints and thereby decide the
lucations for conducting the different types
of primary traffic surveys.

Further, the Detailed Project Report Drawing
‘uppied by the cliant was also studied in
Ietail and discussions with PRBOB officials

wsete carrigd out periodicatly during the course
of the study to. Hﬂl‘-ﬂﬂd the Right of Way

iHaWW} ﬂtﬂuﬂmﬁhﬂ!mﬁlﬂﬂm
witnessed dise ta :lmniqﬂ:mil:lllp!m The

road sa;tml lflﬁh Hﬂv{nuﬂ mm]r and

Traffic & Transporiation

Tenttic Enginsaring anil Road Safaty

Tahle 16 Road Sections for Study
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{iaf Stenefy ety
i 1G7

safaty insurance of roed projects. The mad  ® Various visual llhtﬂllplﬂlﬂ
safety audit involves, enalyzing the possible 4 Redesign of the intersections.

harardous siuations durng various stages of .. onm AT
roded pegjects. The findings of the Road Safety  ® Appropriate h’iﬂ" of Infarms TNy g

by

Rudil bave besn clhibbed wader foor heedings (Conforming to IRCL.
which are 35 follows Conclusions and W
. Afignment and cross-section, Based on RSA m .
. Intersegtions nd their-scoeds, The id_ﬂ‘-ﬂ“ﬂlﬂ_ mﬁﬂmf.
* Road surinco amd Types tudier
*  Vawious visual sids sod crash protective
measures as well the ¢
. Night tima adits . el

The action plans conceived for sach of the

project raad have been meommended and listed

in the order of priority. The action plan covered
the following aspects; L

Good road surface toenhiance safety on

the road.
Measures to ﬁﬂmm'ﬂﬂtﬂhﬁ' "
CUTVES. e
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tensaly populated sections. The appropriate  the country nv
correchive measures Hmﬁm villages and town
were sugested to cover the deliciencies.  unsale frequent s
Fuisting inadequacies in design especially  of adjoming ,
it curves, toad signs and markings,  of high-speed traffie. Th orrect hehavi | |
activities and development were critical dﬁhiﬁrhuhﬁt lmlﬂllﬂ ]!

‘enawed, Based on the study conducted on  traffic and Mmmhm
‘e above sections, mmh !
wsomatric design such as access control, sight
“ilance improvement, junction improvements.
iceess road junction ﬂmm I
insigns were suggested. '
urther, improvements for !lﬂﬂﬂ“
nuvmﬂhtlmlfﬂ#l'mﬂ :
splacement, inalﬂ.lﬂ:h T
i markings, chevran markers, defineatars
1 rtro reflactive markers forimproving the
ught driving are m

An Action Plan for muitﬂm of
Charar Banur- Hnﬂeﬂnhﬂmm

be lﬂlnlﬁlllhil i'l-ﬂJ
which -mlhhh
road crashes.

Road User Baha
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Tnif”ﬂ E“uin{mri"g i|_r||'. Hi:-.'l-ll E:;:ﬁ :I'-;?

their working time and tyge of duty  various project raascon
hours, availability and usage of various  distraction practices data coll
safety equipments with maintenance  8bove roads.
azpects). The findings a8
e  |n addition, Road Sefety Awareness  from the ﬂ:ud?
Survey was conducted amongst the presented in front of th 3
Schoal Children (to elucidate their  Team and *thnm
awarenass evels about road safety hnplurmrlm‘mut'

aspals he appropriately co

hase of the study.
A typical Mustration of the type of driver . E

distraction practicad by tha drivers while Evaluation and Testing of SPE
driving is shown in Fig. 106 followed by the 00 o [ﬂﬂw o
Table 17 demanstrating thi ranking of the =

msmmm_"" sored b
o ’“‘—_--_ Secretariat with the following obje

n T T~ —

Heaidi il
VL

Emmh: Dli'mr I

Fig: 108 Time uf ahiver distraction on the prjecs rendy

Takip 17 Banking o hqmn

b

_Elnld on Highest Driy

'-‘"! = Tarn o
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e

test, action judgment test, and simgle and
complex reaction time test, depth percegtion
test (udgment of haight, distance and width),
mght vision and glare test, visual scuity tast,
driver behaviour rating scale (field testing).
Orivers were tested for & number of visual and
psychiomator ahifity tests for in depth analysis
and scraenang.

Rezults shows enly 23 per cent drivers

rould get oversll performances e, corect
respanses 1o all tests as against 77 per cent

‘rivers who could get only 70 per cant marks-

ar all tha tests.

o in depth study following test data was
wialysed:

o Driving Simulation Tescs: Drivar
Simulation tests were conducted o
records different driving errors.

U Reactive Capacity (Complex
reaction timal Test: ﬁqlt:*tiﬂtl time
was conducted to measure total
time taken hy the driver beiween
sppearance of the stimuli and reaction
ovar the break. Driving simulation fests
were conducted to records differeat
driving errars, In thesa tests, 73 per
cent drivers performed as “Good”,
18 per cent as “Very Good" and 8 par

cant 23 “Reasonably Good” and none

o the drivers perfc
outstanding. Th

'I;.:d" Ieriarnma |
s "Gagd' not 'Very

| I
I.E‘hj 14| -
wac i)
e

Tratfic Enginsoring and Aoad Safaly

(itf) Semsar Maotor Coordination Test: This
tast measures paychomotor functions: precision
af mation contrel, cocrdiration of several imbs,
maovemant orientation time, speed of arm
moverient spaed control, dextarity of the hands
and figures, IHI:‘HIIH’ consistency of arms
and hands etc. The data revealed that only &
per cont drivers were performed outstanding
fallowed by 15 par cent axcellant, 31 per cent
vary good and 35 per cent good and 66 per
cent drivers ware between good and very good
which also came out i the averall performance
report (Fig. 1101

fivi Driver Behavivur Rating Scale -

This test has been developed by CSIR-CRRI
for measuring driver’s attitude on the road
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Traffic Enginesring and Road Culaty

side infrastructure, pedustrians, road signs
and signal, fane discipling and road marking
ete. In the gresent sample 92 per cent drivers
parformed between Goad and Very Good which s
highlighting the gresent sample characteristics,
anly 8 per cent have shown Reasonably Good
performance as shown in Fig. 111,

v} Hand Grip Test

This test measures hand grip strength of
the drivars, this test ks important because it
hedps to predict the driver gnp strength on the
SIEETNg MEENOBUVIING MOVEMBRts a3 given in
Fig. N

(wi} Compuizary Tests

Glarm recovery test: This test measutes how
quickly the driver comas out of the glarm effect

caused by the head fghts of
This test is being co
nﬂ-mﬂﬁ
Goad” and 12 per cent "Good".

akility m-.mié .
Hﬁﬁm L NoRpre—
ﬁ:;ﬂ | ,g.,: :4‘;"-,,,

and 4 per mw

Road Tign Test: This b
t0 maasurs the awarennss v
?lh‘lli’llllﬂﬂlll‘.
and warning signs of th
?nmm
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Lrrticing iulabion Tew

Cerp Sergnpth Tast

Sendanhotor (RETITelt)

Peepiiom & Hpaction Test

B Runisianaby (oo

mihoad  ®Yuery lood

Traffic & Transportation

Tralfic Enginearing and Road Safaty

mn

a9 0 an L] e )] ]
mEncelpne  mOusandng

Fop. 113 Overad por cant performance breaf of the dobvers o diffecant eratutsy hests

the present sample and rest 4 per cenl each
pertormed as Outstanding and Heasonably Good.
Overall parformance of the drivers reveals that
the present sample has been categorized as
“pood” as their majority in @l the perfarmances
of all the tests (Fig. 3L

Recommendations

On the bagis of the present study, if is
recommended that lgarnar drivers’ should be
compulsorily tasted for tha basic psychophysscal
traits or capacitias and they shovld get passing
marks befora appearing for the learner hconse.
In MVA alsn, it should be given tep priocty.

High Security Vehicle Registration Plate
System

High Security Vehicle Registration Plate
System is being implementad in India.

Cantral Aoad Research Institute has been
notified through gazetie as one of the
agencies to grant Type Approval Ceitificate
to manufecturara based an the testing af
the samples against the specified standards
[Fig.114]. After start of production of HSAF,
the concerned manufacturer has to obtain
conformity of production certificate thraugh
rigoraus procedurs of testing of samples fram
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manufacturing unil as well as embossing
siabiong.

MiS Link Pomt Infrastruciure Pyi. Lid, New
Delhu and M'S Aosmetra Technologes Pyt
Ltd, Gurgaon. Haryana has approached the
Institute in this fnencigl year for grant of
“Type Approval Centificate’ for manufacturing
HSRF The work in this regard is in progress.
Twe manufacturars. (Mis Shimnit Utsch Pyt
Ltd., Mumba: and M's Tonnjes Eastern Security
Technologies Pyt. Ltd. New Delhil wha heve

g 118 .-r.t-.up--

already got Type knt:tll! m
have approached CRAI for a
conformity of production man :l
for second cycle. Team ﬂfm
visited the manufacturing units of be
manufacturers at Iﬂﬂhlﬁ'ﬁ ]
and Kohima and Mh
abtsining the samples of HS
ol testing is in progress.
Mis Aleal Mazon India Limited, New Da
from CRAI has also st
HERP uﬁ:tﬂh

for fixing of HSAP in
MHM
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Study of Non methane Hydrocarbons
i1t the Atmospheric Environment of

Delhi Region

As regorted earfier, this study has baen
sponsored by Department of Science &
Tachnalagy with the fallowing ebjectives :

. to do sampling and chamical
characterization of ambient | atrmasphanc
(L., €, non-methane ydrocarbon species
in Dielhy ragion

s toidentily the saurcesistrength for the
now methans lydrocarhons in Delbi region
andl 1o make source inveniones of non-
methane ydocarkans for Delhi region.

len samgling sites had bewn selected m Delhi
aitich were categorised in five diffaront types of
areas yu_ Traftic Araas [T), Residential Areas (Ri,
Commercial Areas [C), Industria! Areas (1) aid
Aackgraund Area (B] Tratfic Area (T} included
Ashram (Intersection] (T1) snd Dhauta Kuan
Sardar Patel Marg) (T2) [Fig, 116} Residential
Area (R} included Maharani Bagh (R1] and
#aram Pura (Deen Dayal Upadhaya Callegel (R2)
[Fig. 117). Commereinl Area (€] included Lajpat
Magar (Central Market) (C1), Palam (Mohragl
Road Market) (C2) and Nehru Place [C3].
Inchestrial Area () included Kirth Nagar (11) and
Mayapun (12). Satyam Puram, Jhamda Katan
Bordar, New Delhi-72 was selected as the
tisckground Area (8] The locations of the nine
samyiing 5ites are show in the Fig. 118, Canister.
Samiper (Model 1800, Entech Instuments inc|
was used for Field Sampling. TI'I*“: In
analyiod usng portable gas chromalograph [BL!
system (Fig. 118 18 121]. :
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u iidady
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EPase T AL el
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Akl ba e

Y

i 122 Yoar poak hour teatfic i ez ang harion

Al Hapurt JI11.12

108

Preak hour flew projections in the horizan year
were considerad for junction impravement
plans for the identified five intersections, It can
b observed from figurs, that the totat wraffic

coming. from all the grms of 4 intersectiony '

nemely  Himalaya, Helmat, Vijay Char fRasta
and Pakwan exceed 10,000 PCUs per hour

by 2017 According 1o IRC: 5P-41 and e;

B2-1578, it may be mcommendad that space
separated intersactions are required hu.lﬂu

other signalized facilities at arade junctions - :  of

to handle traffic flow at these ]‘:tmﬂm
Theretare, far smoath !.uﬂ‘h_;ihw and raduction
) defays and tratfic congestion, grade separated

humnﬁuitmlimuh]wanIﬁm
mmmmnhmmmamfﬁurﬂﬂw i

1_

iy 123 MMMW‘HM‘@* ol D -‘:'Zf'i.

2
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:teady Speed Fuel Consumption
nder Controlled Conditions on
jumbai Pune Expressway

[he objective of the study is to understand the
fuel consumption relating to speed, roughness,
radient, surtace 1ype and vehicle type. The stidy
was carnied out aleng Mumbai-Pune Expresswiry
Fig. 125) using a Tata Sume |Diesel) vehicls. The
data was collected using GPS hasad V-Box data
acquisition system by mtegrating the distance
and fued flow data [Fig. 126}, The gradient on tha
soction varied from 5.3 per cent gradient upward
to 4.8 per cent gradent downward, There @re
totally 25 sections and the saction length is up
to 1 km. Thare is discontinuity of data due to
tunnel, hill slopa, etc and hence section length
was affectvely reduced up to 300m in many of
the test sections. The gradeent was calculated
by GPS data

There 15 a linear relationship between Road
Gradient and fuel consumption on kath biturmnous
anif cencrete surface type. Speed i3 a dominant
factor for determining foef consumption. The

. Ag.
Fig. F24 Propessd uncie saeemeemant pia for Mty Sl fune i

Tratfic & Tronuportation
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Fig. 127 Effect of gradbond i foef conssmption for Tata Swm o

Al Roport 201142

10

e R T

optimum fuel consumption ohserved in steady
speed tests on light vehicles (both petral and
diesel] as well &s truck (under different loading
conditions) is ohserved to be betwoen 40 to
50 kmihr, As the road gradient increases the
effect of speed in determining fuet consumption
decreases Fig.127,

Air Pollution Surveys on Road
Network Connecting Darlaghat-
Ropar and Darlaghat-Nalagarh

As reported earlier, Miz Ambuja Caments Limitad
requested C5IR-Central Road Research Wstitule

to carry out air pollution and traffic studies to

pradict the impact on air quality of the road

ntwork i the influence area which are fikely

to ba affected due to the xpan:
s cement plant at villge Raur, 0
(chinker capacity incraasing from 1.6
2 MTPA) and 3 mm !

air quality, air ihﬁﬁn
information for the same.

The abjectives the study included fhe
measurement of roadside {l"wI:L idel air
qualy at four selted W .

unnuntmnm IEALII'IE 4j ar J#.
vehicular emission load of CO, [K:, m;,,dﬁ
at selected locations/gites, -

For this purpose, study areas were si )
in order 1o cover the arsa wﬁaﬁ—ﬂi
was 10 he evaluated. ?hﬂTﬂﬁmﬁr iﬁlg
selerted) |dnm&dmmmmrh§t L
Intersection (HP), Nalagarh Intersection (HP),
Kiratpur Intersection Punab) (Fig.128).
The comarehensive roadside air pollutior
——
i il
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along the road corndoris), vehicular pollution
madelling was carmied out using CALINE 4
madal. In addition, the vehicular emission
tond (viz. CO, HE, ND_ and PM) al selectod
[geations [sites) weare estimated taking into
consideration the emission and deterioration

Teatlie & Transportation

Transport Planning and Enviranmen!

factors specified by ARAL (ARAI, 2008|
and CPCEB (CPCE, 2000) respactively, The
madelling and vehicular load estimations were
carried out for hase yaar 2009 and projected
yoar 2012 (considering 5 por cent annual
prowth over 2008 traffic valumal,

fag T30 Simiy area

Conelosiong

it Duality Assessment

b concartrations of mas! of the ae pollutants
it almast ol the lecations excep! for CO and
"M ut Nalagarh (Pangehral did not excesd the
smimentt i quality standards ay specified by
LR

Prediction of CO Concentration wsimg
CALINE 4 Model

The €O prodection szmg CALINE & model wis
carried out for all four pre-identibied road
covridors. The madeling results indicated that
the predicted CO concentrations for e ynar
Emzmﬂulﬂlrﬂghrunmﬁin
the base year 2008, That was due 10 citural

growth (B85 per cent par annum] in the trathe
vohame and additional trucks (approximately
300 trucks por day) that hieee mereased aftar
the capacity expansion of tha plant were added
tor tha prejected year 2012, CO concenttations
predicted a1 the pri-identifind locations e
tound 10 be helow G0 standards stipulated by
the National Ambint Al Ouality Standarnds
(NAAQS, Z008) for 10w (4000 sgim’] and B
heu (2000 wgim’) (tor Industrial, Roral and
Dther Areal for the base year an woll as for
projncted yoar. Table 18 shaws the pradicted GO
concentration for base year (7009 and projectod
yuar (2017) st Nalagarh imarsaction. Figurs 126
shaws the prediction of CO concentrations by
thir CALINE 4 madai (Standard Rum Condrtion)
ut varous recepton locations idenfilivd along
the mad cemdor ai Nalagarh wtersaction for
the yaar 2012 -
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Table 18 Comparison of Predicted CO Concentration for Base Year (2009) and
Prajocted Year (2012} at Nalagarh Intersection

Study Halngach Indersectins
Lotation | T-Heur Valuan [uygim® .

Standsrd | Werst Rus | NAADS. 2000 Mol

Aum Snandand for fain

Conditinm
Canditinn T cn

Comditiun

EU Candomtration Ha npe Lighm

éi i L\; 1 -Pﬂlllnln'ttl,'lha mwﬁmﬂu.ﬁ
- uf the wﬂ-mmwm

us an additional trucks
ﬂj‘i‘fdm‘rﬂﬁtﬁ i

E ity i i il of Ebvs mbading Tors el dtieln |

Fig. 129 Peadiction of LU concontrations (1919 ) for Nakagard corridor
(2012 [Section of Bharatparh Pacyehre-Swarghat ceridtord (S tadard rin
oaneition!

Vehicolar Emission Load Estimation
Vehicular emission Joad ﬁnq the raad
corridors, likely to e affected by i‘mlﬂ
vehicular traffic due to prapased Bapansion
activities and new facilitos, wera calculatod
for €0, HC, uu, and m.mﬂa Emission
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namely short tarm Mﬁqﬂlwm[ﬁm
. The obiectives of Phase | include:

To work out aﬂﬂﬁﬂ‘txﬁfpwtm
management plan to ease the

waffic problems in Hl!t Hﬂf Ind ﬂl
optimize the use of s
fmumnnhﬂmwm
to improve traffic ﬂlﬂﬂ i‘nn;ﬂ;iﬂum
considenng junctions i avement,
it ARGl .

plans elc, ‘

Scanned by CamScanner



Traflic Data Analysis

The tratfic volume count survey has been
conducted at 14 intersections and 6 mid
Wlecks, The typical hourly variation af tratfic
volime and traffic compesition is shown in
Fig. 132. The fast moving vehicles (FMV)
are obsorved to bo have 29 par cent of total
trattic and slow moving vehiche {SMV] has very
naigniticant and negligible. The twa wheeler
rompogition 15 very high and it is varymg from
thout 40 ta 55 per cent followad by car of
thout 16 ta 30 per cent at difterent. Aulo
/chshaws compagition i5 slso varying from 10
10 AD per eant across diffarent intersections.
ha commarcial vehicles include LT, HT and
WT @i have the composition about 1 to 13
e cont, Bus has & maximum percentage of b
or cent. The commercial vehicles mchade LT,
T and MT an mid block has the compasition
t about 3 1o 18 per cent. Bus has a maximum
wcentage of 11 per cent.

e major road notwork has been digitized
order to demonstrate the traffic loads on
& network. The daly trathe volumes at
naarved links have been axtended to ather
djacent finks appropriately in order to load
‘e network with traffic ioads, The traffic
\uads of the netwaork sre shown in Fig. 133.
From the Figure, it can ba observed that the
ks near Clock Tower, Bengali Club, Goal
Ghar, Dalanipar, Bathu Basti and Hayat

Singh Junctian area are going to be heavlly g

SRTTEEEL

RTLITIL
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i Sanguem Curchprem-Sanvardam Tisk-
Caprum

A Codli-Guddamol-Sanvordem Tigk:

Cagraoen

5 Shigeo-Guddomol Junction NSN Junctian
Sonvordem Tisk: Capxem

Maorth Goa

. Pissarhem-Sonshe Pali (Vogus)

D Piussurhem. Honds-Sonshi Pall (Vagus)

1 Kudnem-Phanaswadi-Navell [Main
Jutty)

1 Kudnom-Khodgini-Naveli (Main Jetty)
South to North
' Shigao-Dharbandara - Usgao:-Navall

Jery
e ohpectives of the present study any: 150 L g e A The AP0 oot B
*  Tastudy the traflic and fransportation {rea ax woll a1 North fine

prablems at the mining routes and
suggest appropriate improvement
meAsires,

* Tostudy the randway capacities of mineg
rowtes anid suggest the moasures.

Sty Mathodology

To acinve the abova mantianad objectives, th
mathodoiogy followsd for this study was e
shown in Fig. 136,
Frattic Swrvays

The 1ralfic studies o Clasaified
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gut of thess measured trucks, 47 trucks am
found ta be avarioaded which constitute about

26 percentage as shown in Fig. 138. It can be

sard from this analysis that this 26 percantage

of ovesicaded nuck:mnﬂunmm@ o

tamage the road muimuﬂulﬁm
dressing. As a result of this any overiay or
surfaca dressing would be detariorated quickly

and tha pot holes are created along with

pavement distress.

in North Goa at Usgao-Kotambi (Vagus)

section, a total of 205 trucks are weighed
and it was observed that 56 trucks am faund

be overloaded which constitute about 27
nercentage as shown in Fig. 139, This 27

Fag. 138 Foredrtage of overlonded (rucks,
Ale {nadf Survey at South mm
Gudeemod/

Transport Planning and Environmunt

percentaga dmmﬁnm
anaugh ta damage ﬂnnml tm'rmiwd‘i
»hrln:r mtmﬂmﬂnn .h uruulhﬂ such
nver |nading, pavement l:urhu dressing
ilﬂl dmﬁmu by ﬂuﬂﬂl pot hﬂn and

Tratfic Improvement Measures
Geometric Design of Intersection

The 1raific volume, studies hava been
conducted at differant intersections m order to
assess the traffic situation. From the resultz of
these studies it can be understood that some
of the intersections need immediate attention
For geometric redesign hmpmm ﬂ-lﬂl:'ll
ruguires scientific uﬂmﬂiﬁim
md ﬂuunni hmﬂ o mﬂi: mmlﬁin
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kinph for Wiy vehiclas is not tollowed
ot all

Road s having doveloped side lands
with residintial townahips, commercial,
pducational snd indostral complexes.
This devilapmant 15 in Tast stage and
within short time, the road side lands
e quoing 1o ba fully develaped which
will ganarato high traffic voluma
with large amount of ceass road
e s,

Oug 1o commercial and educational
complesies, cross road movements
ol pedestrians are very high and
Hazard Index naar AMITY Univarsity
and Galgatia University |s very high
warranting for grade separated road
erossing facilitieg,

Raad is designed as access controled
grpragsway with concept of road
side land developmant which is
contradictory, Instead, the road neads
to he designed like urhan arterial road
with sufficient facilities far cross
road movements considering local
requiraments.

At present, all slow and fast maving
vohicles are allowed generating
hetarogeneous tratfic with diffesent
characteristics,

Passenger vehicles fike bus and auto are
allowed 1o ply with local passengers
and bus shalters are also provided

with unplanned and unsate gaps in
the median without any warning and
infarmatory sign and symbaols.

Rast lane, emergency parking lane,
accaleration(decaleration lane are nol
providad,

High rate of pedestrian fatalities s
due 1o lack of road crossing facilities
{Fig 144},

(A ARALLALA

gARLELE
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Annual Rreport 2011-12

Road Development Planning
and Management
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Development of GIS Based National
Highway Information System

CARI has developed & GIS based National
Highways Information System (NHIS] under
the aegis of Ministry of Road Transport and
Highway, Government of India. It proposes to
develop comprehensive databasa for about
50,000 km of National Highways |except
the roads under NHOP Phase | & I} in GIS
environment. |t was implemented in differant
modules, as a part of the module on GIS
applications; software has been developed
in & specific GIS environment and database
software/hardware. The system enables
multi-1ask operations to enter, upload, store,
analysis and retrieve the data base from
desktop as well as web based systam. The
database has been developed using the data
collected through the GPS synchronised road
netwark survey vehicle (NSV) and also from
secondary sources. The primary data for
about 47,000 km national highways has been
surveyed using the instrumented vehicle (NSV]
and the database was created for the same.
A unigue km-wise NHID has been created on
GIS platform and uploaded all primary a3 well
as the secondary data in the system. The
final software with the database has been

submitted to the Ministry.

Data Information and Management
System (Supra Institutional
Project)

The objective of the sub task, under Supra
Institutional Project {SIP), is ta develop Data

Information Management System [DIMS) to
manape the data. It mainly consists of Storage
Area Network (SAN), servers, computational
and backup software along with other
required infrastructure. Fig. 144 shows the
data centes developed for insteliation of SAN
systEm.

The Storage Area Natwark (SAN) is @ high-
speed special-purpose network [or sub
netwark) that interconnects different kinds
of dats storage devices with associated
data servers on behalf of a larger network of
usars, SAN carries data between servers also
known as host and storage devices through
fibre channel switches, Fig. 145 shows the
SAN storage system, the main benefit of this
gystem is to provide efficient and effective
centralised data Information sysiem and
computational facilities. The integrated GIS
based NHIS with HDM-4 has been loaded in
the system to enable the data management. In
addition network version of VISSIM software

has been loaded for wide usage.

Fig. 144 [WMES data cenfer
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— B |
Evaluation Study on Use of On-Sitg
Visualization and Dust Monitering
System for Safety Management
at Construction Site of Bengalury
Metro Rail Corporation (BMRC)

Satety i construction of mirastrocture is
a matter of concern; therefore there is 3
need far innovative engingering techmigues
to strengthen the safety system during
constroctian, Developmeant and deployment of
such techniques in construction 5 5 miportant
that it convey the safety measures to the
penple invelved in and around the constructinn
site. Japan International Cooperaticn Agency
|JICA} implamenied Special Assistance
project in association, Kobe Universiy and
Yamaguchi University Japan to monitor the
safety of inclination of the retaining wall
through OS5V techniques (Fig. 146 and Sust
density through Mobile phone camera method
fig 145 Fulf commectivty (M5 mcheded of SAN ——(Fig. 147). 0SV was implementid at undergrosnd
N ST (A R metro station at Cricket Stadiumn Station snd

ekl dust monitoring system at Central Coffage

Station of Bangalore Matro Statisa (BMRC).
CSIR-CRAI in assaciation with JIEA has
evaluatad the system acceptability and safety
awareness lavel among vanous stakeholders at
constiruction sie,

Scope of the study includes identification of

parameters, 1o prepars of survey questioanain
on random sampla hasis of various stakeholdiss

e | such as workers, site enginersiofficers!
A, ‘n __,‘ - ¥ sciantists, residents of HAL huilding, road
Fig 148 Maniborny of safuty wwmg 0S¥ at Crichat Stadkam Maern Statisn and 03015 around the site and conducting survey
{hont Mot aring af Coatrnl Cologpe State, Sangalory and analysis.
i : n,l.-|-;||.1il.'-

LFd |
=
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Road Development Planning

Ig

micrascopic simufation medel (Fig. 160},
The developed simutation model is validated
wsing the observed travel tima data. Furthar
tha validated simulation model, estimation
of travel time under different cases of
pncertainties from demand side (variation of
traffic flow) and supply side (varialion dua
to lana clagure far road maintenance and
sddition of axtrs lanel were carred oul

Fig 150 Duvaloped rod metwark in WSSIM for study corriter INH2 in el

Influgnce af derand side factars an travel time
wat auamined through vabhidated simulation
madel, The mfluence of traffic Now on travel
time s estimated for 50 perceat increasing
and 50 percent decrease to the ensting tratfic
and estimatod travel time shtsined by the
VISSIM was presented oz a cumulative travel
time distribution in Fig. 157, It reprasents the
cumulative distribution of travel time under
the influence of traflic How variation. Fram
the figure it can be identified steep gradient
of cumulative distribution for the case of 50

)

purcent incrament of traffic demand. Furthe
travel time refiability indices such as planning
time (FT) and planning time index (PTI) have
been sstimated (or the two cases for variou
time perinds and presented at Table 25 The
average PTI lor paak hour is abaut 5.27, this
indicates that if 50 percent traffic demand
situation arises road csars should plan sbaw
5.3 times of travel time as aganst free flow
traval timn. I{ the demand reduced to 50
percent of the flow, the PTI is about 2.2
From the table it can be noticad that highes
the PT! value araund 7.0 was ohserved periol
between 8.45 to 10.00am durng the peak
hour period. Wheregs in the case of 5 percemi
less demand higher PT) value is 2.4 far {he
peniod between 9:00 am 1o 9:15 am.

The supply variation madaling has been carmied
nut by considering road incident e.g. blockage
of & lane. This is definad in the VISSIM a5
avent that effect or impeded the narmal traffic
How at identified location due to this certam
length el the section. Du to this incident oul
of three lane ane lane may affect the entin
length of apprax. 200mts. The behavior of the
incident has been simulated for morning pedk
hour and the travel time extimated for the
same has been presented in the Fig, 162 From
the figurs it can be identifind steap graten!
of cumulative distribution for this case The
“Fﬂiw#hﬂumﬁ-ﬁrﬂ
indicates that if the one lane is blocked 10!
30 minutes during the peak hour, road usérs
should plan about lﬁ-,dn-uﬁ-r'l

against free flow travel time. W
value around 5.4 was observed

R
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nrems 10 martden and mnproe ho accetibikly

towiands neghtiourhood @ea

Application of Geographical
Infermation System (GIS) in Trathic
Congestion Management

The major objective of the study (s 1o develop
§ methadelagy foi messurement of iralfic
congustion. guantity the magnitiste of the
congestion and sugges! the measures i
mitigate the trattic congestian. This study
describes sytiematic boitneck dentification

and analyus {or sofisctad urban artersls (innee
Ring Aosd, Outer Ring Road and one CBD
Ariwrial) ol New Dol cory, A dotaded analyses
of wirtecins speed profiles and conguaton delays
lar 1rafiic dismg ek and ol peak pevicds i
performed based on conducted lwkd surveys

Fron spesd surveys mm conducted at vangus
ipcations on inner Ring Road 1o find out fhe
fram speed oo the comder. The collected dats
i gnalyred wsmg Trarer saltwam to fiod out
varsows traflic chatactanstics m liee spend

Thw locatons af e spasd and & 3creon shal
of Trazer soitware s gven m Fig. 157

Fg TN/ Froe yeed feratens ao soliwore salyoe

The 6PS data cobected by prabe vehicln ar
wted 1o dentily the accurate jocation and
dharataon of bottenocks A COMPUUR Proyrani
w1 foveloped o Visusl Ban Language o
ideniily the bottlenecky The programme
reads the GPS spowd data and desitifins spend
gradbent between o pas of GPS data oets
The parmmater uxed 1o sentidy the botfleneck
is spowd drop, because spead changes much
mars shatply than amy athin paramater whmn

=

# butisneck i1 sctivaded It also provides a
muie eRsitive mdicates & amcro spmolelipn
methodology n developed for mitigation o
traffic congestion. VISSIM soltwans o uzed for
lormulation af congastion stenatives. Figur
158 shows the Simalation mpats prepared o
VIKSIN metel tevalapmnnt

Varisur alternatives are developad for
congestnn mrgatan, Al the stetnatives s
wealuated uning muistion models
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thy drvmg ycie leagth in week off dapa
were smaler thae weet days. The avenage
cycle lesgth/irp leagth was abowt § km far
Do sod Corgasn, whereas. it 5 4.5 km
for Ghanabsd city. For Dalhi and Gurgaso

Y F.i:;-

f”* .
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In Gurgaon city the average congestion
time was 4.9 minute whera for Delhi
it is tound to be 2.9 minute and for
Ghaziabad it was lowest aboul 0.2
mirites.

The rate of average acceleration and
decaloration wore found to be higher
For Dubhi city. This shows that Delhi

driving is apgressive in spite of heavy

cengestion. Howsver the same type
vihiclas were driven in bath cities.

Driving eycle length of Delhi and

E-whmmmh o

.-

as in week off highest speed of 70y
i‘_-'ll I s ..__'I_ E .r‘

Effect of Highway B
Traffic and Habitants

Thmmm
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Annual Rreport 2011-12

HRD & Project Management

Planning, Monitoring & Evaluation
Technology Management & Business Development
Information, Liaison & Training
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A&D management is the main activity of
this Dwision which inter-alia covers Planning,
Monitoring & Evaluation of RED projects,
iszees concerning Inteflectual Property and
Business Development, attending ta technical
quenies and technical performance awdits and
assistance 1o Director, Management Cowncil
[MC} and Research Council {RC) on the project
related matters,

Major activities carried out during 20M1-2012
are as follows:

Planning Activities

Annual Plan 2012-13

The Annuzl Plan 2012-13 documents for CRRI
contasned information ralated to research work
plan to be carmad out during the year 2012-13
has been prepared. The financial requirements
for thesa projects were also mentioned.

CRRI Budget

The financial requirements are defined on
Plan and Non-Plan basis. Plan items inchide
all research components whereas Non-Plan
items cover infrastructural support. The plan
requiremant of the Instituta for the year 2011-12
{Budget Estimate] has been prepared.

Scrutiny & Registration of Project
Proposals

Registration of all externally fundad projects
and allotment of specific identity in terms of
a Preject Mo, is effected at PME, soon after
the mongy for the project is receivad elang

HRAD & Project

with In-Principle approval. Registration and
Technical scrutiny of in-house RED projects is
alsa carned out,

Developmant and Regular Maintenance
of Project Database

A Project Database has been developed which
is regularly updated incorporating addition of
new projects, and modifications during their
implemantation stage and finally during their
completion. The database includes project
title, classification and techrical & financial
details which help in tracking the technical
and financial progress of the projects. The
division also maintains the cash inflow of all
the prajecis.

Monitaring Activities

Research Utilisation Data (RUD)

Reparting on the performance and the siatus
of various projects was carried out through
preparation of Aesearch Utilisation Data (RUD)
which contains information related to various
projects handled by the Institute.

Quarterly Performance Report (QPR)

Quarterly Parformance Report [OFA|
containg information about the perfermance
of the Institute on various parameters on
guarterly basis. Thess reports are sent to
CSIR for their paruzal on quartarly basis.
These reports also help tha Institute
in reviewing its own performance as @
manitering tool,

CSIA-CARN, New Delhi
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Flanning, Monitoring & Evaluatio

Tho Division also calls for progress report of
all the an-gaing projects in the Institute for
processing. This exercise is meant to monitor and
ascertain the status of gach of the projects with
respect to adherence to time schedule and other
milestones. Any deviation is intimated 1o the
rispactive project leader and remechal measures
hee tiaken 1o put the projact on course. Campleted
projects, as reportad by the respective Project
Leaders are processed for closure,

Projects Monitoring
Externally Funded Projects

Externally funded prajects were rogulrly
mnitlrll pﬂﬂtﬂlﬂv :!ﬂ' m. L
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10 thiz schame have been handled by the
divigion.

RC Secretariat

thihﬁu.ﬂlﬂmhmuh.
tormation! data fur Agenda, Infomation for
wmmmmm
Prasentation and ather related logistics for

canducting ol meeting.

Tochniea! mw
CARI and CSIR N
10 vars practs b

mm-m ;"'”'?“ _
mllﬂllm dulines, tachnical

| H'I‘ o interact with
muy- iy PPD
WHH- -"r"p"

fans, Five
........ of Plan
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Consitering the meed of effective managsment

of technology portfalio of the fnstitute, TMBD

Cell was constituted in 2009-10 and later made &

Duvision in 2011-12. The objectives of the TMBD

Division are to:

*  document new and emerging technologies
that are exther developed or being developed
by the Institute,

® projecting the good wark done by the
Institute by implementing the Technology
Manageman! Plans,

*  miegrating technalogy management aspects
inchuding IPR management with R&D and
business development,

= sateguarding new intallectoal property
genaratad by the Institute aod sxplaiting
wvailable IPA portfalia,

* creating high performing natwork of R&D
professianals and orpanizations,

*  ascartaining products devalopment,

* meaching aut for the benefit of the Nonh

J—

both cared out and bewng camed out by the
m&ﬂ“:m
Managemsnt Action Plan (TMAP] & propased
= i handing of s technolegcalwerk
prepared which are under different stages of
Technology Transfer

A technology on Cald-Mix was transfermed to Mis
Bitchem Asphalt Lﬁ.fn'mm
on exchusive hcense basis.

Il. Business Development |

T S I

. intlﬂl:ﬁlg with uger m fll 0 h ;

imlﬂlﬂlﬂ.ﬁ
*  ERF implsmantation.

"“ Il Ilil ; i .| i Iﬂ....-. | .|.-: I- A I-.-T-I i IIEIII
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HRD & Projbet

M annguriant

Tochnalogy Manwgemant nnd

A meeting of R&D arganisations during INC e —

Anwial Seesion on Now 13, 2000 st Nagpor was

ahao hild 11wk docitded that the network shal

b run wnd managed through o web partal with

rh follnwng objicives:
To mstablish the netwoerk of all
R&D professionals in the roads and
Iransportaton wctor

*  To establish knowledge sharing
mnchanasm

*  To plan futur course of action/studies
lar RED purposes i the seciar

* T derive output to cenvert (nte
vatcoma oy feeding machanism for the

pratessionals particularly fo different IRC

Commitiaes .

e L1

oy
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Accortingly CRAI mtaracted with NEIST, Jorhat
so that it has @ window to communicat with
thi prospactive chients in NE Region. NEIST will
wark as a CAAI NODE in NER 10 inferact with
dif ferent road agancies of the region and will be
the face of CHRI in NE Region.

V. Course on Project Manageman
for Roads and Transport Seeqg

CSIR-CRRI has entered into an agroamen;
with Project Management Certifiction Instituy
(PMCI1. and Centre for Excellence in Projuc
Managemant (CEPM) to arganise course an
Project Management for roads and transport
sactor, An online course as Certificate m Froper
Management with specighsation m Roads sad
Transporiation (CIPM-RT) has been launched

and can be accessed at hitg:(|waw.cepm-csir
err.org.

VI. ERP Implementation

CSIR has taken @ very ambitious project
1o implement 8 comprehensive Enterprise
Resource Planning (ERP) system. The ERP
SySlam i an orgamzational (ransformation
imitiative undertaken by CSIR to focus oa
budding electronic workplaces, ourtunng and
groanuny talen! and re-enpnesring procestet
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Ragutar Traming Programme

Imparting trameng te the engineers of the wser
agencies i an integral part of the research
programeme of the Institute. During the year,
ar in sarvice engineers uf the user prganizations
reiated tu roads and road transportation in the
Gawt. Public & Private Sectors ware organized.
Through these programmes, the Institure
g3t trainng 10 the juior, middle and semior
level engineers of the user organizations and
nfermation on varibus sspects of road and road

inlarmptme [ cses mmg Tripsesy

Special Training Programme

The Institute conducted customer snented
programmes 1o mes! the specific trainng
requirements of the user agencies. During the
yoar, the institute conducted the following
Design, Construction and Maintenancs

of Hexible and Rigid Pavement for Rurst
Roads under PMGSY Schome

On the request of Rural Enginearing Dapartment,
m:nmuhqm
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Muterial Testing, Laboratory and Quality
Control Aspects

On the request of ACO Patna, the Institute
nrganized & customized (raming programme an
"Material Testing, Laboratory and Ouality Control
Aspects’, for the Assistant Research Offices
and Research Assistants from Jan. 30 - Feh
02, 2m2,

Human Resource Development
Programme

Human resoirce development s o phednsaphy
of managemen! and is purportad to upgrade
the capabilities and protessional skills of the
personnal working in an organization to match
mm-ﬂmtmh
pm!nu:-lﬁl:l!ﬂﬂlltﬂlm

HRD & Project

Inforemation, Liainon sod Trejmmg

az & medium to acquaint the user agencies,
chints and the ather related organizations in
the toads and road transpartation research
with R&D and other concomitant activities of
mmmmimm
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Infermation, Linisan sed Tisining

fd g Frogeasater i Nt Safary Aol

{5 E3 CENTRAL ROAD RESEARCH INSTITUTE, NEW DELHI
ltaining Programme on Design, Gonstruchon and Maintenance of Fiexitie Favemsnis:
R Wi, T

=

'e-?ﬁ'?'i Mi—'\'i'

Tommng Frogeamune g Ried Parrsents | [esgh
Canstrucran and (uakty Covitrol

I_EIH CARL, Mew Hu_ll_'u
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Travwawvny Progeinme on Pavement Femtiaton Tachmmee:
ard e Appdicatung for Mainfonance and Relabobtssar

Fraumng Progravesr o EIA aodf Enpweonment Clearanep
Frocess for Ruady and Highuays

Traving o0t Mo Safecy Audt wwhefing £4 01
Gianathuiagar
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Trawwny Fragromes far e Sapumesrs of FED far @t Parme

Frawng for the Aol anginenry mvslved in PMGSY |

Trawmyg Pragramea of & ety Montony fyihes for riw (ffpmiy
of Minietry of Emerpmment. Gowt. of IRAJ
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Prof. .R. Mehra Library

Prof. 5.R. Mehra library provides docomentation
services to the scientists, enginesrs, plannars
and administrators in the field of highways and
transportation. The library has 2 collection
ol aver 89,000 publications including books,
reference books, periodicals, conference
praceedings, technical reports, standards
specifications, microfilms, maps, CO-ROM
tlatabases, video casseties etc.

Bibliographic Services

Literature searches and CD searches carried
out and bibliographic service was provided
on request to researchers of CRRI on
topics related to highway engineering and
transpartation.

Reference Service

Specific information provided on mare than one
hundred reference queries.

User Education & Training

User education and training programimes Were
conducted for refresher courses participants to
{amiliarize the users to the existing information
cources & services, information retrieval

tachniques and technical writing.

Forthcoming Conferences

Infarmation regarding forthcoming conferences
in highway & transportation engineering
fisplayad ragularly to keep the researchers
mformed of the new conferences.

Collection Development

Publications ke books, periodicals, canferance
proceedings, technical reports, CO-ROM
databases, standards, related to roads, transport
and related areas etc wens acquired for updating
the brary collection.

Technical Processing

Publications added to the collection were
classified, catalogued, indexed and well
maintained far efficient retrieval,

Circulation and Inter-Library Loan

Publications were circulated to the users for
reading at their leisure. Pubfications not available
in CRAI library were arranged from other
libraries. Publications were also issued to other
[thrarias an inter Fbrary loan.

Professional Development

Information on refresher and training courses
and workshops etc. available in the field of
highway enginagring and related areas werg
recarded and displayed repularly for the benefit
af the users.

Access to International and
National Databases

Access to national and international databases
fike TRIS, IRRD, TRANSDOC from TRANSPORT
CO, COMPENDEX, PIARC CD ROUTE, and 2ll BIS
lIndian) Standards including Civil Engineering
were provided through CD ROM databases for
quick retriaval of information. Access to all
ASTM publicatians has been provided through
ASTM Digital Library.

CSIR-CARI New Delhi
163

Scanned by CamScanner



_ Amnual Report 201112

164

Access to E-Journals

Access 1o full text E-Journals is being provided
through Intemet from various publishers like
Flsevier, ASCE, Springar.

Computerisation of Docume ntation
and Library Services

Database is being developed for the publications
recaived in the fibrary, OPAC has bean installed
on Intranat 1o search the database of CRAI
Library.

E-CART Bulletin - Current
Awareness in Roads & Transport

A monthly current awareness service containing
seanned content page of the current journals
rpceived in the library is e-madled to individual
scientists to make them abreast of latest

developments in the field of transporiation ang
highway engincaring.

Library Statistics

Books added during the peried 310
(01.04.2011-31.03.2012)

Total No. of books as on 55017
31.05.2012

Maps B68
Microforms B55
Videocassetles 122

Perindicals titles received regularly 150
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LAN Hardwarn

Local Area Notwork (LAN | of CREJ s Contral
Switch CISCO Catalyst 45070.¢ | Laynr 3
Rodundant Suporvisor ), CISCO 48 ks 2000
(Layer 2} work group switches, C1SCH 2600
Router. CISCO ASA 5520 Firawal) | Accoss
Control Server and CISCO Nat Manager IP far
its functionalitios and oparations

HP Proliant ML 570 and ML 350 | Xaon Ouad
Processor | hardwara platforms are used for
sarvar activities. More than 400 LAN 110 points
are oporational.

Expansion plan of CRRI LAN with 500 + Nodas
which covers entire CRRI campus is being
carried-outl and under process Figs, 16 and
162

Softwares and IT Services

Intranet service | http:/ICRRINET ) provides
Onfine Library Search (Web OPAC) , BIS
searching facility, Transport Database, Links
for E-Journal and Driver Testing Software.
The information related with all the

divigion inchifing the oquipmant fist ae alg
mvaiilahiln,

Installation and confiuration of Seientifis
Soltwares like ARC-GIS , Mx-Road, KM, NISA,
Hemts & SPSS also provided,

Thes newly dusignnd website of CRAD |
ertidom.gav.in | provides information rlated
1o CRRI such as  selentific, administration,
Iraining programenas, events, tenders, hitrry,
racruitment and ather activities, ete, has been
lnunched and made operational,

E-Mal fucility fte all the technical and admenistrative
staff of this Institute also available.

Computer lacility is provided 1o il Training
programmes & Seminars/ Conferances atc
organized a1 CRAI.

The Trend Micra Corparate Antivirus Solutions
is pravided to all the servers and nodes,

Storage Area Metwork (SAN) of scalable
capacity 20TB from Fujitsu has bean erscted
in new SAN Room with & Nos. of 2.way 1BM
servars which will be operational soon,

=4 + pasisicn I ﬁ'*l L
LE B B T - 1*"" F :p':- [ I
- res = 'i = ¥ ]
, ¥l L
| - E . i 1 I
1 b -__ -.
l =  CRARI LAM Biagram WOLs
WP NN :::-::._
gl - oy
.Ir.'g. TF! Hm}-ﬁwmrdﬂm.fnﬂn’!ﬁm ﬂ:l' 187 &mmlmm
FEfRmS
CSIR-CRAI New Delhi
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R & D Support

Services

Mechanical Enginpering Support

The Division was responsible for:

(b}  Fabrication of Helical Springs

Design and Development of Mechanical
Equipment required by A&D divisions for
carrying out Spansared, In-house RE&D
and Consultancy services.

Repair and maintenance of R&D
equipment [Mechanical & Electricall.
Nir conditioner Repairs and
Maintenance

Dperation and maintenance of Air
Conditioning Plants

Repair and Maintenance of Infrastructural
Facilities including Furniture

Book Binding

Training organized

_-_-_'_'_""‘-

Contribution in different RAD gg
Research Projects

Participation in Extracuriicy|s
Activitias

Design and Development

Following equipmenis wera designad ang
developed during the year.

Change in LYDT Mountings

The dimensions for 50 nos. of the magnatic
LVOT mounting were changed to suit the site
requirements for BAS division Tor the project
fitled “Instrumentation and Evaluation of Bridges
an West Central Railway Bridges” Fig. 163,

Fig. 163 LVDT mownting

e

B
-
|
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25nas of Helizal springs were fabrcated
size 5" Height 5° for BAS Division,
These gpring are used as reinforcement
in casting of cubes used in testing of
pull out test for coated bars (Fg. 164
[adkhi).

Repair of R&D and other
Equipment

Foliowing equipments were rapaired:

8 L

Automatic Soll Compaction Mathine
Compression Machins

Repair of Gym Equipment
Automatic Bitumen Compactors
Marshall Hammer

Core Cutting Machina

Sample Casting Moulds

8
- B
0.
l.

Direct Shear Machine
CER Mooids
UM

Rut Depth Measuring Device

Contribution in Different R&D Projects

Contributed substantially in the following
projects:

L]

Fuel Consumption Studies [SIP-
30) - Measuring fuel consumplion on
varipus wvehicle under various foad,
gradient and roughness conditions.
Instrumentation and Evaluation of
Bridges on West Central Railway Corridor
- Designed and fabricated various types of
clamps and other facdities to streambine
and expedite tha testing at site.

Fig. 165 R&D and otber eguipments

CSIR-CARI New Dethi
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Ouality

Management

Duality Managament Division is respansible
to ensure that 1SS0 8001:2008 Ouality
Management System operales affactivaly
and efficiently in the Institute. Besides,
adopting higher level of quality standarils
in the working of the Institute is also tha
mandate of the division. During the year the
division was engagad in conducting internal
guality audits: discussing the findings of the
audit in the monagement review committee
meatings; ensuring the Institute's readiness
bor the external audits to be conducted by
certification agency i.e. Buroou of Indian
Standards (B1S) for the surveillance audit
for higher level of guality standards in the
working of the Institule,

Internal Quality Audits (IDA]

The Internal Quality Audits are systematic
and independent examination of the system to
determina whether the planned arrangements
are implemanted effectively and are suitable to
achieve the objectives. The audit was carried
out by trained and qualified auditors of the

Institute with the lollowing ohjective ;

. To determine the conformity or non-
conformity of the quality system elements
with specified requirements.

. Ta determine the effectivenass ol the
implemented quality system in megting
the specified quality objectives.

. To provide the audites with an opportumty
to improve tha quality system

«  Tomeet requlatory requirements.

The non-conformity reports (NCR) and
corrective action report (CAR] were

— e

—~——e

communicated to the auditees for ensuring
the corractive and preventive actions, The
actions taken by the auditess were verifisg
during the subsequent audit and NC's were

closed.

Management Review Meeting
(MRM)

After the internal quality audits, the findings
of the audit and its reports were discussed
in detail during the Management Reviewed

Committea,

Surveillance Audit

The Surveillance audit of the Institute
was carried out during March 58, 2012
to check whether the 15150 8001:2008
OMS is effectively and efficiently in place
in the Institute. Finally, Certification has
been recommended for continuation with
the sama scope of certification “Research
and development in the field of roads
and road transportation including design,
testing, consultancy services and training
in highway, hridge, and transportaticn
angineering”.

Modification and Updation of
Quality System Procedure (QSPs|

The Ouality System Procedures ~ the procedures
[05Ps) of the divisianal | sectional activities aré
in place since February 2003. Since then there
have been many changes, addition | deletion in
the procedures. In order 1o make them updated
the actions were initiated to modify the xisting
(5Ps.
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Rabasha Section continued in its endeavor to
promate official language in day-to-day wark,
Epr this, Dfficial Language Implemeniation
Committee [OLIC) meetings were onganized
on guarterly basis and fellow-up sctions
were 1aken on the decision taken in these
meetings. Employees doing remarkable wark
in Hindi were given cash incentives as well
a5 certificates of commendation. Hindi
workshops were also arganized to encourage
staff to start work in Hindi. Hindi Day &
Hindi Fortnight were celebrated to enhance
pificial language use in day-lo-day work. A
large number of staff took participation in
different competitions arpanized during the
Hindi Fortnight. Cash prize and certificates
ware also distributed to the winnars.

In sccordance with the official languape policy
of Gavt. of India, Rajbhasha section assisted
other sections in the translation wark of

Rajbhasha

|
r
| |

ditfarant types of documents. Assistance was
offered various areas with respect of Hindi
comespondence and preparation of technical
reports, gbstracts, work report, etc. in Hindi,
Scientists were encouraged to write their
research papers in Hindi and as an incentive,
they were given cash prize and cerlificates wera
piven their Hindi publications.

Rajbhasha section also helped scientists in
preparing lecture(presentations related to
their research work in Hindi. A series of Hindi
lectures was organized on different topics on
manthly basis. Rajhhasha section alse continved
publishing “Rajbhasha Jagran’, the quarterly
leaflet in Hindi to promote official Language
Policy and to assist employees of the Institute
to write and express themselves in Hindi, The
gighth issue of the ‘Sadzk Darpan’, the scientific
magarine in Hindi has been finalied and iz under
the process of pubBcation.

CSIR-CRRI New Delhi
169 )

Scanned by CamScanner



Other Activities

of the Institute

Anmial Repart 201112
T

Workshop-cum-Training on
NHAI's Sponsored Project entitled
“Consultancy Services for
Conducting Road Safety Audit for
PPP Projects on DBFO Basis”

National Highways Authority of India (NHAI)
has awarded consuliancy service to CRRI for
conducting Road Safety Audit for PPP Projects
on DBFO Basis. As part of this project, a
workshop was organized by CRRI at National
Botanical Research Institute (NBRI), Lucknow
on 22-23 April, 201 with the following major
ohjectives,

fil  Totrain Road Safety Audit Team, Project
Directors and Indepeandent Engineers on
the whale spectrum of Road Safety Audit
Process.

il  Tofinalize the methodology 1o be adopted
at development and construction stage
audit.,

The workshop was attended by forty two
delegates, which included officers from NHAI
Project Directors of the respective contract
packages, Independent Engineers and CRRI
audit team.

The inaugural session began with welcoming of
the dignitaries which included Sh. EC. Arya, BM,
NHAL: Sh. Krishna Murari, DGM, Road Safety
Cell, NHAL and Or 5. M. Sarin, Former Director
Grade Scientist of CSIR-CRAL.

Or. 5. Gangopadhyay, Director, C3IR-CRRI,
addressed the delegates and explained the
importance of this project including timely
completion as well as implementation. Dr Nishi

—

Mittal, Head, Traffic Engineeting ang
Division, CSIR-CRRI gave a brief ahay the
project.

The inavgural address was deliversd by Shei
Krishna Murari on behalf of NHAI (Raad Sataty
Cell). Shri Murari explained about the varigs
activities taken up by NHAI related to raq
salety all over India. Dr. 5. M. Sarin addressad
the delegates and highlighted various safayy
related issues and practical experiences in Infia
and ahroad. The inaugural session concluded
with Yote of Thanks by Or. K. Ravinder, Scientist,
CS1 R-CRAL.

National Technology Day

™ May is observed as National Technolagy
Day every year all over India to commemorate
the technological breakthrough made by India.
CSIR-CRAI also celebrated National Technology
Day on May 11, 2011 by declaring it an open day
far the general public to visit CRRI and intersct
with the scientizts of Institute.

Shri T, K. Amia, HOD, ILT gavea brief hackgreund
of the Mational Technology Day celebrations.
Dr§. Gangopadhyay, Director, CSIR-CARI defversd
the welcome address. He urged CRAI scientists |
technologists to develop new technologies which
are economically viable for construction of roads:
Prof. K. 5. Rao, Department of Givil Engineering.
Indian Institute of Technology, Delhi graced the
occasion as Chief Guest and defivered a ecture &
“Static and Dynamic Analyses of Chenab B¢
Abutments Using UNDEC & DEC". The funee
was concluded with the Vote of Thanks by S
Sudhir Mathur, HOD, GTE. The program™ “::
also attended by a large member of gx-employ

of the Institute.
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World Environment Day

The Institute celebrated the Warld Environment
Day on June 6, 2011, As part af this function,
Or 5. Gangopadhyay, Director, CSIR-CRR
planted a tree in the CRRI lawn. In this
context, a poster on “Reduce Your Carhon
Footprints at Workplace” was also released
by him for wider circulation/dissemination
amongst society at large.

Workshop on Communication and
Presentation Skill

A workshop on Communication and Presentation
Skill was organised by Hero Mindmine Institute
Limited, Gurgaon, for CRRI scientists | Technical
officers on June 13, 2011 at CSIR-CRAL About
25 Scientists | Technical officers took part in
the workshop and actively interacted with the
faculty member on various issues invalved.

Workshop on APTF-Benefits &
Opportunities

# workshop on “Accelerated Pavement Testing
Facility |APTF) -Benefits and Opportunities” was
organised on June 24, 2011 at the Institute with

the ohjective to bring all stakeholders on 1o one

platform to discuss tha various related issues.

chaired by Prof. D.V.
Mentar-APTF. Dr. 5.
CSIR-CRRI gave the
hy addresses by Prof.
address by Sh. DR

The Inaugural Session was
Singh, Chairman, RC and
Gangopadhyay, Director,
welcome address followed

D.V. Singh and inaugural :
Gupta, Retd. DG, MoRTH. The Potentials and

hanefits were highlighted by both the speakers.
A vote of thanks was given by Sh. M.N.
Nagabhushana, gpipntist and Nodal Officer (APT

Other Activities
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Group). The one day workshop comprised two
technical sessions Technical Sessionl: APTF
Sltatus, Benelits & Opportunities, Technical
Session-l: On site Demaonstration of APTF®
Whichincluded presentations, floor interventions
& live demonstrations of APTF and Panel
Discussion-Business Attribute to APTF,

At the end, the recommendations were
summarised which mainly includes the coming
together of industries & CRRI for effective
utilisation of APTF, making a project proposal to
DST on utilisation industrial waste material in
bituminous mix end farmation of a ‘Core Group’
with members from all major agencies. The
warkshop concluded with vote of thanks

Diamond Jubilee Celebration

CSIR-CRAI is celebrating year 201112 as

its Diamond Jubilee Year (B0 Anniversary).

The opening ceremony of the Diamond

Jubilee Celebrations was held on July 16,

2011 and was inaugurated by Prof. Samir K.
Brahmachari, DG, CSIR and Secretary, DSIR,
Govt. of India. Sh. K.K. Kapila, Chairman,
International Road Federation, Geneva, graced
the function as the Guest of Honour. On this
gccasion, @ Souvenir containing messages
of good wishes from dignitaries and papers
of general interest was also released by DG,
CSIR. A technical exhibition, displaying the
technologies and products developed by CRRI,
wias inaugurated by Sh. KK, Kapila, Chairman,

|RF, Geneva.

During the inaugural session al opening
ceremany of Diamond Jubilee Year, the farmar
Directors of CSIR-CRRI namely, Prof. C.G.
gwaminathan, Or. M.F Dhir, Prof. D.V. Singh.
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Prof. PK. Sikdar, Or. PE. Nanda and Dr. Vikram
Kumar presented their reminiscences of CRRI
during their tenure.

Besides the inaugural session, a Workshop
on “RE&D Works in Road Transportation - Way
Forward”™ was organised which was attended
by the academiciansiscientists and field
engineers from different organizations. In the
workshop, Area Review presentations were
made on Pavernent Engineering & Materials by
Prol. A. Veeraragavan, ITMadras; Tralfic &
Transportation Engineering by Prof. PK. Sikdar,
former Director, CRR1 and on Bridges and
Structures by Prof. 5.K. Bhattacharya, Dwector,
CSIR-CBRI.

Hindi Pakhwada (Fortnight)

Hindi forthnight was organized from Sept.
14 1o 30, 201, Comgetitions such as Essay
writing, Hindi noting and drafting, Hindi Poster.
On the spot Hindi speech and Technical Paper
Presentation competitions were organized.
About one hundred employees took part in these
competitions.

Dr. Deepak Shukla, Director, Pashupawati
singhania Hospital & Research Centre delivered
the keynote kecture on “Adhyatmikta aven Samaj
Uthaan" on the occasion of Hindi Day, September
14, 2011, Dr. 5. Gangopadhyay, Director, CSIR-
CRA presided the inaugural function. He urged
all employees and officers to compulsorily make
wse of Hindi in day to day official work,

Dr. Mahesh Chandra Gupt, Ex-Director, Ministry
of Home Affairs, Deptt. of Official Language
graced the occasion as Chief Guest on Sept. 30,
2001, Prizes were given ta winner of different

competitions and also to those emplayess wha
have published research papers in Hindi and dyng

CSIR Foundation Day

CSIR Foundation Day was celebrated o Sep.
26, 20M. The Institule was kept opaned o
that day to facilitate visits by General Public ang
Students. About fitty children of Class 10 § 12
visited tha Institute. Dr. Geatam Tiwari, TRIPP
Chair & Prof. of Civil Engg.. Indian stingte of
Technology, Delhi was tha Chiel Guest fos the
main function who also delivered the Foundation
Day Lecture on “Transport Challengos in the 210
Century”. In her lecture, Dr. Tiwasi mentsned
that twenty first century s goang 1o ba eritical
because sizeable population would liva in uwhan
area warldwide, India is also expected (o have
about 40 to 50 percent population living i urban
areas by 2060 resulting in nearly doubling the
current urban population, Transport Technologes
and Solutions of the last contury would nat
serve the purpose and the challengos facing
the transport researchers today am 1o discover
accessibility and mobility solutions soonar
than later 5o as to ensure sale accessibilily
and mebility for all urban residents. Earlier,
campetitions were arganised for the children of
employees. Prizes wera given away by the Chisl
Guest to the winners of various competitions.
The employees of CRRI, who had complated
25 yoars of service in CSIR and those who had
retired during Aug. 2010 to Sep. 2011, wer
also honoured and mementoss prasentad 1o
them by her. The function was graced by the
invited guests, fellow sciontists, omployoes and
ex-colleagues of CRRAI.

Scanned by CamScanner



i

Workshop on Sustainable
Technologies for Road Construction

in North East

A ona day national workshop was organized on
~¢yerainable Technobogies for Road Construction
in North Enst™ on Sep. 18, 2011, jointly with
C5IA-Morth East Institute of Science and
Technology (CSIR-NEIST), Jorhat which was
supported by Public Works Department of Govt
of Assam.

The workshop is the first of its kind in the
region and nearly 175 participants from various
prganizations in India specifically from the North
East Region like Border Roads Organisations;
Public Works Department of Government of
hssam; Dibrugarh, RR Division; Jorhat (Army); IT-
Guwahati and Private companies from Guwahati
participated in the workshop. The workshop was
presidad over by Dr. S. Gangopadhyay, Director,
CSIR-CARI while Sh. M.C. Boro, Commisioner
and Special Secretary, Govi of Assam was the
Chiaf Guast, Dr. PK. Jain, Chief Scientist and
Mead, Fleible Pavement Division, CSIR-CRAI
wae the Convenor of the programme.

. Gangopadnyay, in his presidential address,
mentioned that CRAI is extremely happy to
work with NEIST with the combined mission
lo give benefits for the commaon people of
Morth East. As the poor transportation system
laads to poor economy, sparch for adeguate
connectivity is viral for the growth of region,
for which a modern transportation system
iz required which has to be sustainable both
gconomically and gnvironmentally. Energy
afficiant technologies such as Bitumen
Additives and Warm Mixes ara required to

Other Activities

develop eco-Iriendly roads in the bio-doversity
rich states of North East India.

In his welcome address, Or. P.G. Rao,
Director, NEIST mentioned that the region
lacks proper transportation system and for
that arealsite specific technalogies nesd to be
developed and practiced. He stated that, akeady
in the 8 and 10® Five year plans, CSIR-NEIST
has complated prajacts on better utilization of
bitumen for energy efficient technology for road
construction. Towards this end, he said that
NEIST can supply the quality material snd work
together with CRRI on these aspects. Sh. M. C.
Barn, Chief Guest of the workshop relezsed the
document on “National Workshop on Sustainable
Technologies for Road Construction in North
East™. In his inzugural address, he mentioned
that researches, scientists, industries and
administration must come together and take
challenges to make the green roads accessible
10 all and develap energy efficient technalogies.
Cold Mix Technologies for construction of road
have already started and in green way, Vetiver
grass is being used for slope protection in Assam.
Development and implementation of enargy
gfficient technologies for construction of roads
wauld also help to earn carbon credit.

Workshop on Self Development for
Women Employees

o motivate the women at workplace, a workshop
was organized at CRRI on Oct. 12, 2011 by Ms.
Hero Mindmine Institute Limited, Gurgaon. The
workshop was attended by 30 women employees
of CSIR-CRAI and various issues related to
problems of women at the workplace as well 25
wiys 1o tackle them were discussed.
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Vigilance Awareness Week

The Vigilance Awareness Week commended on
October 31, 2011 at the Instiute’s reception
Lounge with the pledge ceremony which was
administered by Sh. Sudhir Mathur, Senior most
Scientist, CSIR-CRRI. Banners and posters
regarding observance of “Vigilance Awareness
Week” by CSIR-CRRI employee were displayed at
prime lacations in the Institute premises besides,
the Main Gate.

In this series, a Debate competition on "Kya
Lokpal Bill Brastachar Virodhi Sabit Hoga?" for
CRAI Staff was conducted on November 2, 2011
in the Auditorium of CSIR-CRAL

In addition ta the Debate competition, a Slogan
writing competition amongst CRR| stafi was
also conducted on the issue of “Corruption and
its Prevention™.

Further, Sh. BLK. Singh, Administrative Officer,
CSIR-CRRAI delivered a lecture in Hndi on CCS
(Conduct) Rules, 1964 for imparting knowledge
about the basic provisions specified in the
said Rules and the common misconceptions |
mistakes committed by the Council Servants in
comprehending the Conduct Rules.

The Vigilance Awareness Week closed with a
renewed spirit to commit towards the progress
of organization by working in a cormuption - free
environment.

Brain Storming Session on Certified
Reference Materials (CRM) for Road
Transportation Environment Sector

A half-day brain starming session on Certified
Referance Materials was organised at CRRI

on 02 Nov 2011 which was attendeg by th
participants from CPCB, Delki Uniuer:it,-
and CSIR-CRRI. Welcoming the geg), p,
S. Gangopadhyay, Director, ESIH-EHH]
appreciated that this workshap shgy
focus on road transportation planning an
environment related issues which ig yp,
mandate of CRAI

Sh. Anil Relia, Directar, NABL appreciated the
initiatives taken by CRAI, which will help varioys
stakeholders and NABL's accradited testing &
calibration laboratories for measuring quality
assurance. Association with NPL, New Delhiwi
help SI traceability in all physical and chemics)
MEeasUFEmants.

Sh. Prabhat Gupta, HOD, Analytical Chemestry
and Scientist G, NPL made presentation on MiCl
CAM programme under Advances in Metrology,
a# CSIR Network project being done in India. He
emphasized the importance of CRMs a5 a link
to achieve 51 traceability for refiable chemical
measurements.

Or. Abkijit Pathak, Scientist, CPCB presented
the research works conducted by CPCE in the
field of sampling and analysis of particulates
matter.

Dr. Sippy K. Chauhan, Scientist, CSIR-CAA,
presented the progress achieved till now
for the dust sample collection effarts and
preliminary analysis done besides future
planning in CRMs developments for road dus!
CRMs being done with the cooperatien of NPL
New Delhi.

The session was concluded with the vete of
thanks by Dr. Anuradha Shukla, Scientisl
Transport Planning & Enviranment.
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¥ XXXl SSBM (Out Door Zonal)
Tournament

institute organised XXXXII Shanti Swaroop
Bhatnagar (Outdoor Zonal) Tournament during
Navember 8-11, 2011, Ten Laboratories of CSIR
namety CECRI - Karaikudi; CSMCRI-Bhavnagar;
CMER! - Durgapur; 1IP - Dehradur; IHBI - Palampur;
IiIM - Jammu; /ICB - Kolkata; NBRI - Lucknow;
NIO - Goa and NIIST - Thiruvananthapuram;
participated in the tournament. The tournament
was inaugurated by Prof. Samir K. Brahmachari,
Director-General, CSIR and Secretary DSIR, Govi
of India on Mov. 8, 201 Prof. Brahmachari, said
that the spirit of teamin sportsmanship is a good
way to come together without hierarchy and the
same can also be extended to the work place.
Dr. PG. Rao, Director, NEIST and Chairman,
CSIR Sports Promation Board xtended warm
welcome 1o all the players and congratulated
them for being chosen to represent their
respective labs. He desired that there should
he outdoor tournaments far women employeas
alzp. Or. §. Gangopadhyay, Drector, CSIR-CRAI
welcomed the participants and pxpressed
his happiness for hosting this tournament at
Delhi after 50 many years. Sh. R.5. Bhardwaj,
Convanor of the tournament said that it is our
proud privilege to host the tournament and
thanked all the participants. On this pCCasin,
2 Souvenir containing messages from dignitaries
and papers of general interest was reheased by
06 CSIR. Sh. Sudhir Mathur, Chief Scientist

proposed the vote of thanks.

Cricket and volleyball matches WEre held
hetween the participating teams. All the teams
played true to the spirit of the game. There
were some excellent displays of talent and
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commitment to the games by all the playars.
Congratulations to the wining teamis).

Seminar on MATLAB Application
in Transportation Engineering
Problems

As part of Diamend Jubilee Celebrations, CRAI,
in association with Ms Math Work India Private
fimited, Bangalore organised ono day Seminas
an MATLAB Application in Transportation
Engineering Problems, on November 17, 20m

at CSIR-CARI New Delhi, The main objective of

the seminar was to focus an the applications

of mathematical modeliing and methads in
transportation engineering. In his welcome
address, Or. B.Kanagadurai, Head, ROM Division
highlighted the importance of software tools and
techniques in sabving the research prablems. The
semingr was attended by 25 scientists of various
R&D Divisians from CRAL Dr. 5. Gangopadhyay,

Director, C5IR-CRAI inaugurated the saminar
and emphasised on the necessity of advanced
modelling technigues towards salving traffic and
transportation related problems. The seminar
was organised into three technical sessions.
The first two sessions were presented by
Professionals from Math Work. The first session
was on introduction to mathematical medefling
techniques, data processing, data analysis,
muodelling dynamic sysiems using MATLAB
and various tool boxes. The second session
focusad on advanced mathematical analysis
using Simulink and SimScape tools, The third
sassion was mainly on application of MATLAE in
transportation planning and engineering redated
problems carvied out by scientists of CRRI. Sh. A
Mohan Ran, Scientist presented the case study
and apphications on 'Made Choice Analysis using
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Noural Network Toals while Dr. Ch.Ravi Sakhar,
Seiantist prosentod the works on ‘Selving Traflic
Assignmant Problems using Dptimization Tools
sl ‘Evaluation of Pavement Distress Parametors
Using Neural Notwark Tool Box',

Workshop on Indo Highway
Capacity Manual

A warkshop on Inda Highway Capacity Manual
(Indo-HCM) was organised on November 24-25,
2001 as part of Diamond Jubilee Celebrations
of CSIA-CARL The workshop was inaugurated
by Shei A, P Indoria, Director-General (Road
Dovelapment) and Special Secretary, Ministry of
Road Transport and Highways, Government of
India. The workshop was attended by a galaxy
of transportation professionals representing
academic and research organizations including
iTs; SPA; NITs; B.E. College of Enpineering
IHowrahl; College of Engineering, Trivandrum:;
IRC and Consultancy Orpanizations such as ICT
Private Limited; Mis L. R. Kadiyali & Associates;
CRAPHTS; Systra Infra Limited etc. The main
endeavour of this workshop was primarily to
evalve methadalogy for pursuing the proposed
project on ‘Indo - HCM' as part of Twellth
Five Year Plan project of CSIR-CRRI which is
intended to be accomplished in collaboration
with academie institutions.

The workshop was conducted over six technical
sessions encompassing presentations on the
fallowing theme fram the staff of CSIR-CRRAI; T
{Roorkeel: Callege of Engineering (Trivandrum);
ICT Private Limited; IT (Madras); Kadiyali
Associates and SPA.

*  Capacity Studies on Rural Highways and
Expressways

oI

¢  Capacity and Travel Time Hﬂfﬂhiig.,
Studses

«  Capacity Studies on Two Lane Rura|
Highways and Pedestrian Studies

s (Capacity Studies on Urban Reads

e  Methodology for Development of fngy .
Highway Capacity Manual

Tha presentations made the gamut of studies
conducted in various parts of the country gn
each of the abave identified themes. During the
last session of workshop, defiberations were
held in the form of Pane! Discussion focusing on
the basic theme titled, "Way Forward on Inds-
HCM®. During the panel discussion, the panelists
flagged out various issues which need to be given
adequate consideration and also emphasized the
need for development of uniform methodalogy
for evalving Indo - HCM.

Road Safety Week

Road Safety Week was observed at CRRI during
January 1-7, 2012, On Janvary 4, a function
was held in the Institute. Or. Geetam Tiwar,
TRIPP Chair, Indian Institute of Technalogy,
Delhi defiverad a talk on “Road Safety lssues”.
A debate competition on the “Use of Mobile
Phanes while Driving”: and "Boon or Bone and
Pros & Cans of Use of Safety Gadgets (Helmats!
Seat Belt] while Driving”, was held amangst
the staff.

National Science Day

National Science Day was celebrated on
February 28, 2012 to commemorale the
great discovery of Raman Effect by Nobel
Laureate Prof, C.V. Raman in 1928. The
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pccasion was marked by the observance of an
Open Day when the laboratories of Institute
were kept open to general public and school
children. Besides, a special function was
arranged to pay homage to Nobel Laureate.
Dr. Mohit Kumar Ray was the Chief Guest
on this occasion who gave a talk on “An
Environmental Journey Through Roads®.

Road Safety Audit Training for
Officials of CRAPHTS Consultants
Pvt. Ltd.

A training programme on “Road Safety Auwdit®
was organized at the Institute on February 8- 11,
2012, This workshop was conducted for officials
invalved with seven packapes viz, Package & 7
{Punjab); Package # B [MP); Package & 22 IMH);
Package # 23 to 25 |Orissal & Package # 26
iRJ). In all, 60 dedegates attended this Workshop
cumn Training, The delegates included officers
fram NHAI, Project Directors of tha respective
packages and Independent Engineers. The
inaugural session was addressed by high ranking
+fficials which included Mr. R P Khandelwal,
CGM (Safetyl; Dr. Nishi Mitral, Head-TES
Tivisian, CSIR-CRRAI; and Mr. D. Sanyal, MDD,
CRAPHTS Consultants Pyt, Ltd.

Waorkshop on Issues and Strategies
for Mon-Motorized Transport

Vode

Az part of Diamond Jubilee Celebrations, a
workshop on “Issues and Strategies for Non-
Motarized Transport Made” was held on March
93 2012, The Chiaf Guest of the workshop was
MrJ B Kshirsagar, Chief Town Planner, Ministry
of Urban Development, Govt. of India. About 56

Other Activities

delegates attended the workshop from various
organizations like, IIT-Dehi, IT-Aoorkee, School
of Planning & Architecture, New Delhi, SYNIT
Surat, Local Governments for Sustainability
(ICLEN), CRAPHTS consultants, Institute for
Transportation and Development Policy (ITDP),
Town & Country Planning Organization, Delhi,
and Urban Mass Transit Company Limited.

There wera four technical sessions covared in
the Workshop and included Padestrians, Barriar
Frea Mobility, Cycles and Cycle Rickshaws,
followed by Way Forward. Shri Satyendra
Garg, Joint Commissioner of Palica (Traffic)
gave an insight into the accident scenario in
Delhi including major reasons for accidents,
and measures being taken by Delhi Police to
ahet these accidents.

The major recommendations that emerged out of

Warkshop deliberations include the following:

la)  Mon-motorized transport is required not
only far sustainable transport option but
also for integrated society building.

b} Have NMT inclusive planning to facus
an movement of peaple and goods rather
than vehicles.

iel  Traffic cabming measures in neighborhonds”
and shopping/market areas are amongst
the most effective indirect planning
concepts which can be used for better
NMT planning.

idl  An extensive network of sireets with
proper NMV lanes and footpaths is
recammnded.

te)  Performance of street design should be
reviewead periodically and interventions
made to respond to changing
conditions.
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il Develop a balanced multi-modal transport
plan on priority with inclusion of all NMT
USErs,

National Get-together on Road
Research and its Utilization (NGT-
2012), March 1-2, 2012

A National get-together on “Road Research and
its Utilization (NGT-2012}" was organised at its
premise on March 1-2, 2012, This was dane with
an aim to provide appropriate forum to highway
engineering fraternity - researchers, experts,
academicians, consultancy and contracting
firms, manufacturers of materials and
equipments associated with road development
in our country. The main purpose was to hold
deliberations on emarging issues related to
roads and road transportation for ensuring
sustainable development of infrastructure in
the country. Tha gat-together was sponsored
by 15 crpanizations and was attended by more
than 400 delepates representing DDA, MoRTH,
NHAL State PWDs, various RED and academic

Institutions.

The get-togethar was inaugurated by Sh. C.
Kandasamy, Director-General (RD], MoRTH,
while Lt. Gen. R. Ravi Shankar, PVSM, VSM,
DGIBRO) was the Guest of Honour. Dr. 5.
Gangopadhyay, Directar, CSIA-CRRI extended a
warm welcome to the dignitaries and delegates.
In his welcome address, Dr. Gangopadhyay
mentioned that NGT-2012 is being organized to
provide a forum for interactions between the
road researchers and user agencies including
in-depth discussions on Various measures
required to be taken for increased utilization
of R&D findings available. He highlighted that

issues related with "Energy and Emimmt-‘
as far as road development activitiasipalicie
are concerned would play a key rols g yhary
to come, Hence, appropriate technologica|
advancements and innavations in the grgs,
of road building materials and BCOnDMiCa]
designs are essential to achieve sustainghls
development and to conserve precious apg
scarce natural resources. Need for undertaking
RE&D studies towards improving road safaty
and integration of different modes of transpar
in order to promota public transport and 14
provide efficient, effective and economical
transpartation solutions were alse highlighted
by him.

Sh. Kandasamy, Director-General (RD),
MoRTH, emphasised future transportation
naeds of the country highlighting the problem
of congestion in urban environment. He als
stressed the need to use locally available
materials, adopt stabilization technigues
and different aspects ta be considered whila
planning and designing new expressways and
highways.

Lt. Gen. R. Ravi Shankar, PYSM, VSM, DGIBRD]
addressed the gathering and stressed the pead to
develop appropriate technologies for use of local
inferior materials, adoption of soil stabilizaten
technigues and materials resource crunch i
border areas of the country.

Sh. TK. Amia, Drganizing Secretary, NGT read
the messages of good wishes received from VIPS
and many important dignitaries for the success
of National Get-Together. Sh. Sudhir Mathur,
Head, Geotechnical Division proposed the vote
of thanks,
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During the Get-togather, a technical exhibitian
was also organised in which about 32 agencies/
firmsforganisations including CRRI displayed
their products. On this occasion, a souvenir
containing messages of good wishes from
dignitaries and papersiarticles of general interest
was refeased by Sh. C. Kandasamy, Directar.
General [RD), MoRTH.

The two-day meet comprised seven Technical
soazsions which included Panel discussions
and presentations on important themes, Tha
interactions resulted into & number of priority
R&D areas pertaining to roads and road
transportation, which need to be undertaken in

the country.

The salmant recommendations of the session an
“Way Forward” are:

#  Need to develop appropriate framework
and paficies to implement PPP projects.

«  Encourage private investment by

providing financial support, fong term
thebt palicies,

Resaarch activities and now technologies
10 be initiated, developed and imparted for
implementation in the country,

Thrust on road safety audit, asset
managemeni and susiainable road
davelopment.

Compile rasearch reportish from India and
other developed/developing countrigs on
diffarent thrust areas of research, so as
to awoid repefition in research activitios
and 1o develop quidelines suited to local
environment and iraffic conditions.

Formulate dedicated road safety
programmes 1o avoid accidents.

Develop adeguate policies, strategies
and training programmes for proper
implementation of road safety audits.
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Other Activities

of the Institute

T —
Awards | Awardes
®  Dogra Gold Medal for Securing Highest Cumulative Grade  Sh. Pankaj Goel
Point Average during the Session 2010-1 amnn_gst t1|-|n
M.Tech graduating Students of Construction Engmeenng
and Management of the Civil Engineening Department, I,
Dalhi
Dr. 5. Velmurugan

e  Bihar PWDO Medal by Indian Roads Congress for their research
Paper entitled Critical Evaluation of Readway Capacity of  DeE Mﬂdl.:u
Multilane High Spand Corridars under Heterogeneous Traffic  Dr K Hg'-rmder |
Condition, Through Traditional and Microscopic Simulation  Sh. K. Sitaramanjaneyuly

Model, Published In IRC Journal ¥ol.71, Ne. 3 Dr. §. Gangopadhyay

®  Priyankant Divatia Gold Medal for Securing Mighest Marks  Pradeep Kumar
in M.E (civil) af University of Delhi, March 2012.

Or. 5. Velmurugan, Scientist receiving Awerd during IRC
Lezzion

Sh, K. Sitaramanjaneyulu Scientist receiving Awardduring  Dr. K, Ravinder Scientist mesiving Awaed during HC
IRC Session Ressioa

Bnnual Aeport 201012
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Other Activities

of the Instituts

'
o
Vg s et il prpril

o 5 ﬁ'ﬁ-,wﬂ.h';ymﬁ'mm ﬂﬂﬁ'
Caa Addressing the Delegates during g
fhe wavkshog - '

~ “R . 5. Gangopadhyay, Directar CSIF-CRAS
A ' planting @ free on World Environment Day

CSIR-CRRI, New Delhi
181
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e Other Activities

- T3 of the Instituts

A view of Workshap an Commenication ang Presentation Skill

Anmual Report 201112
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DOthar Activities

Glimpses of Diamond Jubiee Celebraiian

CSIR-CRRI, New Delhi
183
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Crihar Activities

of the Inztitute

Lﬁ--" "F ahilee Year Celebration
o

v |.1I'|'|I t

saeh Foundation 13}
Juty 12, 2811

Diamond Jubilee v, !

= B
e E-I l'l'l ]:nu“hliﬂﬂ
Julty 18, 281

Amrusd Regart 20M.12

164
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Other Activities
of the Institits

S, .n‘!lﬁui'n'i'el Hﬂaf. Scintist, CRRI r-r.nﬁmw r.l'.l.E activities u-.F
LRR to studears

.‘:'e;.'.re:f.' Trovari, TRIPP Chair & Prof. of Sonl Fginewing, 0T Dol
Celivering the Famndaiian Day Loctore

L

WiEE s Mgy ]
s Ihpmay Capalay Banusd
- HH-|_-_-|- RLTE T T

r|l-_

Sivi. R, indoria andd Special Secretary, wﬂm dring
tocio Highway Capacity Mamual

\
Workshor on I-Ilb.li-:mr Addross by Or. 5. Eaﬂgﬂpﬂﬁm Director E&W{‘J‘i‘m

CSIR-CRRI, Now Delhi
185
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Dther Activities

of the Institote

Inatgurral Session of Workshog an (ssues and Strategies
far Mor-Motorized Transport Mode

=l P [

1 b

S——_ TR ]
[T

A View of the fnavgural Session of Road Safety Avit Training for Officials of
4
Arnual Repart 2011-12 CRAPHTS Consultants Py Led

186
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Other Activities

]

- I il ™

i

ger-touethel]

Glimpses of NGT 2012

CSIR-CRRI, New Delhi
187
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Dther Activities

of the Institute

Eastigra U o s wn Bl Beyeeryd w y Sk
e | g old e B i
S 8 L PETE

MHET 2010 T

GR1-AnGeitns 8 Rosd Besesre i i 3y
ﬂ-ﬂlﬂhﬂ!ﬂ"m i

I-u‘!-ull 1. |

Gimpses af NGT 2002

_1- -

e -
= VR TN TR

A= tpe g Hoe ) Bed
pefi o W 4 et

Ladebration of Hind! Pakiwads

Annisel Regiort 2011-13
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Other Activitias

i | |
Isaugurad Session of the Wk shop on Sestaiwable Technolgy for Reveazing of Document on the Workshop
Rowet Conseruction in Moeth Faztern Region al Jorkai

CSIR-CARY, Mew Dalki
188
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Other Activities

; o LR
T U S

ametl

-y b ey T 1 =¢

L. Malit Kevmar Ray Speaking on the Oceasion of Nations! Presoniation by Mr. Mickasf Tan, bs Aksonobel
Sriance Day

Presentation by Prof. 5.1 Diingra, Emeritus Presentation by O, Sundaram Logras, bis Akzonobel
Frofessor, N1, Munbal

Annual Repary 2000-12

190
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Other Activities

ol the Institate

Lectures Delivered

5. Na | Topic Placa and Oate | Prasonted by

'mi;mﬂ-rdh!mlmm of Concrete | CMA- Ultra Tech, wrkshey, Goa, June 8, 2001 | Binod Kumar

2| Use of Fly Ash in Cement Conerete | NTPC, Noida June 29,20 | JB SenGupts |
| Pavement and Comparative Study with A0 ' e
_____ FHemhlz Pavemant |
3 E""‘mm'mﬁmmlﬂhﬂuﬁm:: | Indira Gandhi National Forest Research Institute Dr.!irq Sharma
_|ininda | Dehvadun, Aug 26,2011 ,
4. | Design & Constiuction of Concrets | Enginsers Dzy Celebration, DDA Engineers Welfare | Binod Kumar
L | Roads . ~ Council, Sepr. 15, 201 -
'8. | Conerste vis-a-vis Asphalt Road Workshop onife cycle Assessment for Construetion  Or. Anuradha Shukla
0 ) B Industry, Delhi, Sep. 20,200 |
(6. | Emironmental Clearance Process in India  Civil Engineer Tech. Festival, SRM University | Dr. Niraj Sharma
M  Modinagar, Ghaziahad, September 23200 |
{ 7. [lns:m and Construction of Concrete | CMA Warkshop, Ratpur Sept, 24,200 | Binad Kumar
| Roads
A R
ia_ | New Tachnologies used for Road | Cochin Road Conclave, Corparation of Cochin, | !.Eulrnmﬂh |
Construction | September 25,201 R
9. Flexible Pavement Design and | NTPC, Noida ctober 10, 2011 1I-E|Ilﬂmw =
| ;Eﬂrmmchun 1
(M. | Current Fioad Safuty Practices in India | National Safety Council, Oct 20, 201 ' Dv. Wishi Mittal .
| 1. Enviranmental Clearance Process in India: | TERI University Mew Dellbd Octaber 31, 2001 Dr.Nirsj Sharma i
 Gome Case Studies — e
12 Effect ol Heavy Commercial Vehicles on Engineerdn-Chief Meeting, Lucknow, Hn-runhu De. B, Lakshmy
| |Brwges | B 20m e ¥
13. Design, P'hrumq and Erection of Pracast  Indian ﬁtidllﬂ' af |'|I||'I-I.I|II'|' Elglnnu. i [ ruurm.r
 Stouctere  Now, 16, 200
14. | Delhi Metro - A Sustainable Mass 'Iilrrupnrt UKIERT Stakehalder Hﬂ:hhp o hslmnﬂa D, Niraj Sharma
System Urban Air Dusallity Management Strategies in UK |
and India : Monitoring Madelfing and Management j
[M3), New Castbe University (UK] November
a20m |
15 High Volume Flyash Concrete Por | National Conference on Fiyash, Hyderabad, Dee | Binod Kamar I
Panements Ei',?ﬂ"l‘l — |
6. Quality Audit and Quakty Construction in | ESCI, Hyderabad, December 09, 201 K. Sitaramanjaneyuly
Pawvement Construction ' _— ,l
17 Ouality Cantral Aspects for Construction | IC-AICTE Workshop, Guwalior, Dec 10,2011 ' Binod Kumar
of Cement Concrete Roads "
8. | Construction Suparvision |I!ﬁmua| SOSATSAASDICEIAFY, Vayu Bhawan, | K. Sitaramanjaneyuly
‘ December 12,201 |
19, | New Technologi " | Conference on Operation, Maintenance and | K. Sitaramanjaneyuly
: o . Toliing in Aoad Sector, Indian Infrastructure
Pubdishing Private Limited, Decamber 13,2012
20| Design, Construction and Maintenance | SGSITS, Indare, Dec 24, 2011 | Binod Kumar
| of Concrete Roads . | |
CSIR-CRAI, New Delhi

m
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= !mq.rj,:r]uml:
~ ofthe Institute

~ Leetures Dallvered

21 Input Data Collection for Rond Asset | Workshopon Raad Asset Mansgement, December | {Or. Dovesh Tiwari |
| Management & A Decision Suppert | 28,201 .
| System Soltware for Road Assel !
| Manapement : HOML4 | .- |
|22 Construction and Quality Control of | Ultra Tech CMA Workshap, New Dellhi Jaa 7, | Binod Kumar i
l':mmlu Hu:d: e 1[“? '
| lur Ennr.m:?mma-rrt: o R
Rt ' Design and Construction of Concrete | Wotkshop on Sustainable Road Techaologies for | Binad Kumar
| Foads for Mumbai City | Mumbai, Mumbai Jan 9 10,1012 [
25 Load Testing of Cancrete Bridges and | National Council for Cement and E’“"'ﬁ“ﬂ Or. FLaksheny
_ | Gase Study  Materials, Ballabhgarh, January 12,2012 ) |
| 26, Capicity of Multilane Highways and | College of Engineering, Anna University, Feb, | Dr.S Velmarugan
|| Expressways & Road Safety At | 2012 e — |
| 27. Usban Road Transport and Air Pollutionin | DRF- RLS Warkshap un Tﬂlﬂl]lﬂl’ﬂl:l Practices | Dr. Anuradha Shukla |
| City of Delhi | in India and The European, New Dellyi Feburary
- o _ | anE I
i 28, Eifl and Enwironmental Clearance for | 'Waorkshep on 1 Sustainable Hﬂld Tﬂhﬂhuﬂs far | Or. Niaj Shamma |
L Road & Highway Projects. _| NorthrEast, CARI & Tripura PWD Fab3,2012 sos )
| | Useal Lut-allrhiﬂlhmalmuh ani Jute do LK. Gurwrttal
i | in Raad Canstruction B |
i 29. [ilaﬁllr Hmwl’\unmrr:l:malm'm Indian Road Conference, 2012 ASAPP Media = K. Sitaramanjansyuly |
|| of Roads Information Group Mumbai Feb 15-16,2012
an. Amﬁm Data Collaction System wsing | International hnfmmmimllw Tranqmrl DOr, Nishi Bittal
I':'$ for Better Safety and Enforcement | Systems, Feb 27-28,2002
' P'hmqumdﬂmurnj Functionsl Aspects | do 0Or. Anuradha Shukla
! | of ITS with a Gresn Mindsst
an. . Ouality Contral thpm:i: for EI:BT-ﬂilﬂﬂﬂ ' Indian Academy of Hilh'.l'.l'!r EWE]E:[:,H“-M;‘- AT
| Fiyowers and Bridges and Maintesance | March 20, 2012
] M:naqamam fos Past Ennﬂmcmm
Iz Emnnnf Steed in Concrete g:?ﬂ University, Graater Nokda. March 31:. = Ty |
33. | Design, Planning and Erection of Precast | Training Programme on Kighway Canstruction | Dr. P Lakshmy
Structures under India Africa Forum Summit, March 19,
E{IIE
34. | Cureent Issues of Accessibility in India Natianal Sympasium on Dusigning Reads for Dr. HNeelims|
?:ﬂzfl:lﬂ-iﬂzpldﬂtﬂﬂrﬂ in India, New Dalhi, March Chakrabaraty
a5 I]es:gn and Construction af White | ﬁmﬂm Ihrlnpal" el
| Department, Chandigarh | Kamar
Topping | March28,2012 o | S
36| Highway Plaaning & numn School of F‘I.urmmg and Architocture, Delhi D, Davash Trwari

 Bnnual Regort 20111
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S Mo | Areaof Training

Technical Tr

Deputations

Stafl Nominated

ate.

Date

| Yanue

1 Improving Profitability by Cost | Sh. Jashwant Singh, | 28-29 April 200 | CII, Pune
Reduction through SCM Sh. 5.5.Chhachia, | '
S |
? | General Management Program ‘ Or.N.KS. Pundhir | 213 May, 2011 | Administrative Staff
Callege of India,
. . Hyderabad
3 Workshop on Implementation- | Sh. R.S. Bhoradwaj | 5:6 Moy, 200 | IHC, New Delhi
curm-internal Audit on IECISO
17025:2005 far NABL
4 High-end Workshop for Sh. Sudhir Mathur, | 10-12 May201 | HROC Ghazisbad
Transpatency Officers | Appellate | Sh. Jitender Parasar, |
Autharities and P10s of CSIR Sh, 5.P. Pokhriyal
System _ _
5 Management Development Sh. B.K. Singh 25.28 July, 2011 | HRDC Ghatisbad
Programmas for Officials of
Administration, Financial &
Purchase ¥
§  Ressarch Methodology and ' Dr. Suraj Prakash, | 16-20 Aug. 2011 | HADC Ghatiabad
Statistical Methods: Designing for | Sh. Satish Pandey
Breakthro - . l
7 Eaﬂhquakﬂl:smant Designand | Sh. Alok Ranjan 1-3 Sept. 2011 IHC, New Delhi ||
;::::Ermim Requirement | Sh. R.5. Bharadwaj, | 14-16 Sept. 201 Irllﬂfutu of Appliad |
and Internal Quality Audit as per | Dr. Nearaj Sharma ::;i;"l““‘w"
_ ::s;:h ln?::;m . oo 2830 Sept. 2011 | HADC, Ghaziabad
rs | Sh. Sati mar,
Programme for PSIPA/ Stenographe & o |
| h. SOy 14 Oct., 2011 | Ramky Infrastructure
*Project Management with sh.JK. n_:n-.mi 13 : e
Specialization in Road Transport S S e e
CSE's Short term Training Dr. e Adu:ani St
' programme on Social Impact O New Dehi
Assessment
CSIR-CARI, New Delhi
183
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S.No.

T

b= RIS tatf/Selentizts Daputed for Tralning

-]

Area of Training

taff Nominatad | Data

| 19-21 Nov. 207

[ Venue

| T, Kharagpyr

12| Short term Course on Design Sh. AK Sagar,
and Rehabilitation of Highway Sh. Satish Pandey
| Pavements e e yrmssge |
13 | DST Sponsorad Management | Sh. A, Saurikhia | 28th Nov-2od | Indian Institute of
Development Programma on Dec.20M Foreign Trade, i
Markating Scientific Research and New Delhi f
Innovation in International Businass i [ ) S |
14 | National Convention200 | Sh. Kaushal Kishor, | 23 Dec. 2011 | Indian Institwte of
{Achieving Inclusive and Sustainable | Sh. 5.5, Chhachhia, Materials Management, |
Growth - Role of Supply Chains] | Sh, K. Bairagi New Delhi '
15 Achieving Excellence at Workplaca | Dr. VL. K.Rao 29th Jan.-1st Feh. | HAOC, Ghaziahad
2012
16 | Management Devalopment Sh. B.K. Singh B-10 Feb. 2012 | HROC, Ghazishad |
Programme for Common Cadre
Officers
17 | Hindi Computer Training Programme | Sh. Vijay Kumar, | Feb, 1317, 2012 | NPTI, Badarpur, New |
Sh. Surinder Singh Dt |
Annual Report 201112
1w
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Dr. Sippy Kaba Chawhan, St Scentist way
deguted to visit BAM Federal Institute
for Material. Recearch & Testing, Beriin,
Germany 25 Goest Scientist for trace
aralysis of road side dust under PTB-MGC
programme Materal Research & Testing a1
Germany from May 2 - June 30, 2011

Dr. Kashat Kumar, St Principal Scientist was
deputed to participate & present the paper
entitied “Debris flows in North Eastern
Region of India - A Case Study” in ISSMGE
14" Asian Regional Conference on Soil
Machnics & Geotechnical Engineering held
at Hooghong from May 24-27, 20M

Or. Karti Bhandan, Sr. Sceentist was deputed
ts 9* Eastemn Asia Society for Transportation
Studies held 5t Jeju, Korea from June 20-23,
ZUTN to present papers entitled:

Pianning and Assessmenl Framework for

Analyzing the Impact of a New Public

Transport in 2 City

Carben footprint: A Tool to Ouantity

ths Impact of Road Construction on the

Emvironment
M1 Kamini Gupta, Technical Dfficer was
feputed for oral presentation of the paper
entitled “Provision of Sustainable Road
Transport Infrastructures — A Urban Corridor
in Dethi” in International Conference for
“Viamen Enginsers and Scientists (ICWES15)
st Adelside, Australia from July 19-22,
20m.

Dr. Mukti Advani, Scientist was deputed
for oral presentation of the paper entitled

"Measuring Safety, Accessibility and Mobility
of People Living Adjacent to a National Highway
of India in 3% Intemational Confersnce on Road
Safety and Simudation at Indtanapolis, Indiana,
US4 from Sept. 14-16, 2011.

Or E Madh, Senior Scientist was deputed to
attend EITRAIN Meeting on Investigation of the
Opportunities for intermational Cooperation in
Transport Research ai Brussels, Belgium from
Oct. 17-18, 201,

Dr Purnima Parida, Principal Scientist was deputed
to participale as a speaker m World Congress on
Mability for the Future of Sustainable Cities,
Changwen 2011 in South Korea from Oct. 22-24,
2.

Shri T K Amilg, Sr. Principal Scientist was deputed
1o setup CRRI Pavilion in the technical exhibition
organised during Z2nd African Road Safety
Conference cum Exhibition at Addis Ababa at
Ethiopia from Nov. 9-11, 201,

Dr. Niraj Sharma, Principal Scientist was deputed
to attend UKIRI stakeholders warkshop on
Sustamable Air Quality Management Stralegies
in UK and India: Monitaring, Modelling &
Management (m3) at Newcastle University, UK
from Nov. 26,-Dec. 1, 2011.

Or. S Vedmurugan, Principal Scientist and Sh Binod
Kumar, Scientist were deputed to attend 91¢
Anmual Meeting of Transportation Research Board
(TRB) and to present the papers at Washingtan
from Jan, 22-26, 2012

Dr. 5 Velmurugan, Principal Scientist was deputed
to attend 4 Indo-American Frontiers of Enginesers
{IAFOE) Symposium held at Bethesda, Maryland,
L.5 during Feb. 29 - March 3, 2012,

CSIR-CRRI, New Delhi
185
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Technical Training,

Deputatians etc.

Student Trainees

Student Name Course Being Title of the Training | Research Ropory

Pursued

ABES Institute of Technology, Ghaziabad —
Ashish Kumar Swami B.Tech | Electronic Equipment in Highway Engineering
Akshay Jain B.Tech (C3) ‘ Development of a Matrix Calculator fm'lrmm““m“
Planning
Alfalah School of Engineering and Technology, Faridabad . T
Faishal Ahmed Khan B.Tech (EEE)  Sub-station Desiging & OG set .
Midm Wahab B.Tech ﬁﬁechnicall Refrigeration and Air Conditioning System
Aol i @Tech chnics) N
Irshad Alam BTech (Mechnicay | e
I En?mn Khan | B.Tech [Manimrl:all -to- ]
.iaf;gthnnl of En|lrr,nar;ng and.Tathnu!ugf. .ﬁ,mﬂy Ilfll'.remiw. Huld! ==
Ananya Bijaya 000 i B.Tech, (Civil] Madelling meﬂ Time Fllalli?n'llllll'iI nf Road lhlm .
| Gaurav Gupta R _ET;:IL_I:EEIJ_ - | Impact of 'l-far'rlng Driving Behaviour on Fuel L;.urtmp.m

. | Pattern on Diesel Driven Cars and Critical Comparsian |
| with Steady State Fuel Consumption

| Apoorba Bieka ‘ B.Tech, (Civill Impact of Varying Driving Behaviour on Fuel Consimptisn
| Fattern an Petrol Driven Cars and Critical Comparsion
| of with Steady State Fuel Consumption

Anna I.I|1n|||m:'sli't','r {:hennii

| Aneeesh R E . | M.E ' Huﬂellirq; Travel Time h’al:.i;;iuns i 4‘
Lq.annrildns Chandiwala Institute for Information TBI:Imnlni;f. [BCUT), I P “m‘HHEII_"I'_ n |
| Kamal Kishare S | MCA i Road Transport R&D Network N
Lalit Bhall ' MCA e B
Shonbir Singh | Mca &*® |
Yogesh Yo e | o ‘
ﬂmgal Engm:nrlnn and 3 Sr:'.ian:u_Umemt-; Hl:-wrah

| 'I"nuE:h Kr Fandey E.Tech Safety audit of the safaty gmuisiurps_fnr'r_uhﬂ_mm'
| road users on a section of NH-2 from CRRI to Appollo |
i | . Hospital, New Delhi .
 Debaditya Ghosh BTech Estimation and mnﬂgﬁng density on multiane divided |

i | expressway for Indian Traffic Conditions |

. Anrzsl Repent 2017-12
195
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Technlcal Tralning.

Student Trainess

Studont Name Course Baing Titla of the Tralning | Resasrch Report
Pursued
| Nripojoyti Biswas iE‘Far.h Tralfic Charactodistics at tha Okhla Mar Intersection
' f an NH-2
BITS, Pilani -
i Manij Singh ] B-EIHIJ!'E_FEMI_EHW - Impact of ‘I'Inlhg_ﬁ_llﬁ: Composition an tha Roadway
| I | Caacity f Fur Lane ivided Camiogoways
BITS, Sindri - -
' Mr Ravi Kumar | B.Tech (Civl) Labaratory & Field Exposure for Concrete Road
Construction "
Delhi College of Engineering, Delhi . _
Anchal Agarwal ME [Environmental | Vehicle Pollution Model using (ALIVE-4 model) under
Enggl Mixed Traffic Condition .
'D_llll Tﬂl:illlilll;;h‘ﬂl University o
Greesham Anand ' B.Toch (Automoils | Variability in Vehicle Fugl Consumption under controlled
| | Engg) | conditions for & ﬂin_m vehicle (TATA sumo)
:aﬁn;haﬂhu Instt of Technology fw l:llndir.umal. Kanpur ..
Praveen Govind Verma B Tech, CSE  Inventory List of Machine.
Echlon Institute of Technology, Maharishi Dayanand University
*Aditi Sharma B.Tech Electronic Equipment in Highway Engineering
Richa Gupta ) | B.Tech i o-
STBPI o
‘wgminder Singh Diploma Machine Shap
iMechnical Enggl
‘anish Negi I]uipl.r;ma do
{Mechnical Enggl
sand Ojha Diploma -to-
(Mechnical Enggl -
r&hﬁeﬁu Mandal Diploma To Study the Refrgeration Machine
{Mechnical Engql
Gurgoan Instt of Technology & Management
Pinky | B.Tech |Flectronics | Data Acquisition System Using Labview
| & Comm, Engg) |
CSIR-CRAL New Delhi
197
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Technical Trammng,

Deputations elc.

Student Name Course Being Title of the Training | Research Repor
Pursued

' Guru Govind Singh University !

| Nidhi Prabhalcar MSc (Environmental | Variation in particulate levels (PM 10, PM Ig“_‘d_ﬂ_u
| Managemant} 1} in the outdoar and indoor environments of 4 mery|
station ,

| Ridhi saluja MSc (Environmental | Passenger travel behavior and its En“m"ﬁ!ﬂu—;

; | Mmgmemll lrnpn:a!.n:ms a case study of Delhi
Manisha Gaur WS¢ (Envirnmental | Real time manitoring af particulate matter and 1oy
Managmnl:r volatile arganic mnmunds in Indoor zmmm“
Shweta Garg | MSc [Environmental | Manitoring of PM-10.an VOC in hot mix Plant |
| Management) -

|

Eurl Tegh Bahadur Imtiluru of l'uhnnln“

Hll'-chal Garg | B.Tech, Information | Comgputer Networking and Security .
.  Technolgay
' H R Institute of Technology, Ghaziabad “
| Nikhil Chewdhary B Tech [EEE) Electronic devices for measurement of pavemant |
| surface condition @nd road gaomelrics I
Vaibhav Saxena B Tech (EEE) -do- |I
Varun Kumar B Tech [EEE) -do- |
Deepali Verma B Tech (EEE) do-
Haryana College of Technology & Management
; Vipul Kaushik B.Tech, Civil  Laboratory Testing of Soils |
| Indian Institute of Technology, Gwahati
' Divyam Baniwel | BTech Basic Concept of Pavement Evaluation
Indian Institute of Technology, Kharagpur ==
Deepak Boora B.Tech, Civil Road inventory pavement condition surveying W“ﬂ
!  automated road survey system
| Manahar Nandigam | B.Tech Ana!'rslng particulate matter dispersion PE’EIHTl “5'"9
: | &ir dispersion mud&lmg software |ADMS). |
Vilayta Sharma M.Tech Wefiement ofth derloped s pacd esatos 1
i high speed corridor

Arnwal Repert 200012
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Technical Training,

Deputations etc.

Student Name Gourse Being Title of the Training | Research Report

Pursued

! Indira Gandhi National Open University
|| Hina MCA [ R website
Priya Sharma MCA A
| Aakhi | ) MCA | Development of Software for Performance Evaluation
Institute of Instrumentation Engineering, Kurukshetra University
Sneha Kumari BTech | Electranic Equipment in Highway Engineering
. ] {Instrumentatian)
International College for Girls, Jaipur
Priti Saini M.S¢ [Environment | Study of Surface Ozone Conc. in Ambient Air of Delhi
. Science)
l-la-glnlarm International Management Schoal
. Saonali _S_a:u_n_g_ BCA ERP {Enterprise Resource Planning)
Satya Sinha BCA -to-
-Eh_alna Bhallfl BCA -in
AkanshaSood  |BCA o
Jamia Millia Islamia ]
"ii'la'ra:ﬂ: Goyal - B.Tech Bridges and Structures
' JSS Academy of Technical Education
S:aurahh Kumar Gupta . B.Tech (Civil) Design of Superstructure for @ T-Beam Concrete
Bridges
Vipin Kumar B.Tech {Civil) ﬁl;uhl of Prestressed Concrete Girder and its End
Ancharape
Hasturba Polytechnic for Women
Palvi ' Diploma in Civil Study on possibla improvement in the strength
engineering properties of soil by using new generation additudas
.Heglu Diploma in Civil Evaluation of bituminous roed construction materials
enginearing
Bhawna Diploma in Civil Evaluation of materials used in road construction
gnginearmg
| Niharika Sudan Diploma in Civil Testing of highway materials and bituminous mix
| engiresrng | desig |
CSIR-CRRI, New Delhi
199
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Student Name

Emtn Awasthi

Aayush Dhardwaj

Linguya's University, I'Im:hluII.. llid Faridabad-Jasana Read, Faridabad
Neha Ranjan

Nitin Mohan Sharma

Akshay Parashar
G Kiran

Kapil Saini

Sonu Panchal

Anubhav Sharma

Technical Training,

Deputations sic,

Student Trainees

Course Being
Pursued

I'.'rillm Instt of Enginuering and Technology, Ehuulmi

- B.Tach (Civil]
|

BTech (Civil

B.Ttu:l'l |Electronics
& Comm. Enggl

B.Tech (Civil)

B Tech (Civi)
BiTach (Civil
B.Tech (Civil)
B.Tu:h |Civil)

B.Tech 1I;|H||]

Title of the Training | Research Repont

|I]aia acquisition of accelerated pal.rarrmnl '[B'Illrlg'_f
'fmhtle:

,ﬂ.rlahlsls nf longitudinal profile under hea-.h; Inaﬁg
condition using accelerated pavement testing
facitlities '

Data acquisition mluml uging Lab View

Various lzboratory experiments, procedures and tests

| related to road building materials.

=

—
-do-
-do-

I.r.walf Professional lln[ulrsu-,r Fhagwara Punjab

' Saurabh Kumar Sharma B.Tach (Civil) Suitahility of Geo cells in road pavements

| | Sagar Dutt B.Tech, IﬁEEJ Toals for wraffic congestion manag_emum and data
center development

lsha Sharma |BRechicse &
| Varsha Samn - - Eﬁ:h,. I-EEI . | - i
' Preeti Joshi B.Tach, (CSE) -da-

"I];p;ﬂ-'llﬁhi MSc(Chemsitryl | Ground water assessement and its ghysical and
! chemical parameter.

Nidhi MSc(Chemesitry) Effect of automobile pollution on plants

Renu Pathania ! M3SciChamsitry) -do-

Ramesh Kumar Janni | MSc/Chemsitry)

Ansvaal Repory 201112
|0

Ground water assessement and guality contral

S
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Technical Training,
Deputations ete.

Student Trainees

P

cpdent Name

Course Being
Pursped

Title of the Training | Research Raport

wational Institute of Technology. Calicut

' Sysan Thomas M.Tech (Traffic &  Velidation of spaed-flow relationships and estimation
Transpartation| of roadway capacity of four lans divided camiageways
across varying termains
Asnidha ¥ M.Tech (Traffic &  Evaluation of effect of segregation of non matorized
Transporiation) traffic at a signalised intersection in Defi
| Anudeva ¥ S M. Tech (Traffic &  Safety implications on helmet psags by two wheelsr
' Transpartation riders in India
Archana Rajesh M.Tech (Wratfic &  Distracied driving in simulsted enviranment: present

Transpartation) challenges and mitigatian

National Institute of Technology , Hamirpur

Anupam Singh B.Tech (Mechnical] | Refrigeration & Air El:_himﬂ:g R
_Ilaﬂmul Institute of Technology, Kurukshetra S
Jagmohan Yadav | B.tech, (Civil) Lsharatory »mhrt;n of mﬂaﬂ bitumingus mizes
Yipin Sharma B.tech, (Civil] e -
National Institute of Technology, Patna o -
Ankur Agnihotri  BTechiCivil _THI'l_Elg_I!I Eiimnﬂmls_inn -
Gaurav Goyal B. TechiCiwll Laboratory studies an use of warm-miz additive in
Buioos conston
Rihul Kamar - BLE_EE . -
‘;lﬁnnallnrtitﬂunf‘[l:’TE:ﬂ.EEE___._ PN
Amit Kumar B.Tech (Civil) Driving cycle for car for ring road [Maharani Bagh to
Rajouri Garden| in Delhi =
Uttam Ks Jh —  lapi@ _ﬁﬁ:ﬁxﬁﬂ ﬁ:ﬁ;ﬂ?ﬁ OC 1o Madhuban
e e s

Delhi

— A 3

Li1R-CRRI, New Delhi
2m
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Stodent Name

Tila of the Training | Resegrch Report

Cowrse Balng

Parsped
National Institute of Technology, Suntﬂll_ o
Divia N S Il M. Tech Travel time refishility based traffic assignment mads)
' tor road netwark.
Monishs M  MTech ' Car driving cycle in East Delhi [Yojana Vihar 1
| Karkarduma Via Gesta Colony
Misha - Mk 1 ' Development of multimodal level of service measures
ln: wrban roads n! lndla
Athira 5 S ] M.Tech Iralun nf Travel Tlmu Reliabiligy commuter's route |
' choice behaviour in urban Arterial roads of Delhi-
. A Case Slud-*,r
Rahul Sudarsan M.Tech | Evaluation of roadway capacity for multi-lane highway |
| | with n'll:run:upl[: traffic :mwlatmir a
Dria N S | M.Tech ' Travel time relizhility based route choice modelling for
| an urhan road mlmrk
Liben Varghese Babu M. Tech Evakuation of tsansportation infrastructure improvements
I | along an urban read corridor using VISSIM- A case study
| ' of Lucknow City
Devi S | M.Tech | Micro-Simulationn based driving cycle for sustainahls
' [Transportation transport system
| Systems
. | Engineering)
Sanoop Chandran C | M.Tech Air pollation modeling using ADMS -Urban
Rahul Sudarsan | M.Tech Eva]mﬂm of roadway capacity for multi-lane hin!
with microscopic traffic simulation
_' Mr Achutha S J Master in civil Engg = Accessing road compaction impact on life cycle
; i of raad projects using HDM-4
National Institute of Technology, Tiruchirappalli
A Garg B.Tech, {Civil) State of art of utilisation of waste materials
| Nekunj Tomar B.Tech, (Civil) do-
| Aditi Rajbansh B.Tech, (Civil) Consideration for elderly population transpor’
. planning.
Prince Institute of Innovative Technology, Greater Noida ,
il IHH: I
i Kumay B.Tech A study of traffic characteristics of a section of |
e | Mathura Road (NH-2) in Delhi :
sl Report 20m.q% -
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Tochnleal Training,

Studont Tralnoag

Student Name Course Baing

Title of the Tral
Pursued o Training | Research Report

HAST.\ I:nmar fnr Hnld Technology

I'I-In‘nruan EHE.!III;Ih : H.Te::h D;im?sythnln.ur & bahaviour an roads

Enrdnr ".I'nlllhhhhli Ilutlu-nal Insﬁtuta of Imhnnh“,sum

M Hmh“ Saw M.Tech Compasative study of laboratory performance of PME
40 with warm mix - adhesion promoter in biturminous

= ) mixes

Munshi Hﬂ'l'!il Haiﬂ M.Tech :' &

Vagadia Dinesh M. Tech ' Study of accidents on yamuna expressway joining Noida

B & Greater Noida

Doshi Parth M.Tech -to-

Mansha Swami M.Tach Laboratory investigations and performance review of
SMA with modiifed bindars ,

Sh.mlu University, School of Englnﬂunng and Technology ) .

Manu Vashist B.Tech (ECH Instrumentation technalogy for field monitoring of
bridges _

Bhanu Tiwari RT.unh ECE Electronic equipment in Highway Engingering

SAM, University

Adhishree Jain B.Tech |Civil) Study on Bridges o

Vikash Kumar B.Tech (Civill Study on Bridges

SRAMS, Bareilly

Manish Taishra MCA Pt O

Guru Govind Singh Indrlpmmu University |
Integration of GPS & GIS data for traffic nungestmn

Tecnia Instt of Advanced Studies,

MCA
Neha management .
TERI University, Vasant Kunj e e— — TR
__Hil.lnnrumt! _F_Hm (Enwiro nmental | Ambiant ai rluaﬂihtm:mimngalm:h&nmmm l
Neeti Sub 3
" Studies) |
g
Shikha Jain Mc, (Environmental st
Studies)

= £S83.CARL, Nows Dethi
203

—
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“: o { Tachnical Training,

s . Deputatians stc.

¥ Lo Student Trainess

Student Nama Coursa Baing Title of the Training | Research Report
Pursued

UIET, Punjah University, Chandigarh
Sahil BE (Computer Storage area network and system administration
sciencos)
University School of Environment Management, GGSIU New Delhi
Pradhat Kashyap M.SC Study of NMHCs (C2-C4) in the ambient air of yrafy,
(Enviranment intersection of Delhi
= Management|
Anupam Singhal M.5C Carbon Foot Printing :
[Environment
- Management)
Arunima Arya M.SC Carbon Faot Printing =
(Emviranment
. Management)
Waorld college of Technology & Management ]
Indrani Parimala B.Tech, (Civil Water proofing including Site visit, Understanding of
Specificateions, work measurament , estimation of
| work et
Mohit Yaday B.Tech, (Civil do- ,
YMCA Institute of Dffice Management
Neelam Negi Office Management | Secretarial Assistance like file arrangement, typing
otc
e :
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S No. | Name of Visitors

A delegation from Nethariand

| Date of Wisit
Aprl 1, 2011,

Purposa of Vish

Visited the Institute and held dizcussion
w|ﬂ1 the Sr. Scientists

2 | DrColinFranco P, Chief Engineer of Matesials | April 8, 2011. | Prasentation on Eca Friendly Lasting
and Research, Rhode Island Department of Pavements
Transportation, USA
3 Shri C. Ramana Kumar, Sr. Manager, Sitech | April 5, 2011, | Presantation on Trimble Duantum Alignmant
India Morth & East Tractor India Pvi, Lid., Planning Systom for Roads
Gurgaon
4 Dr Abel Gasper Rosas, Technical & Export | May 23, 2001, | Technical presentation en Asphalt
Sales Director, Mis TA Instrument — Thermal Rheometer Applications
Analysis & Rheclogy N -
5 Prof. &. L. Dhingra, Emeritus Professor, IIT | June 17, 2011, | Presentation on Comparative Evaluation of
Mumbai, Underground Vs. Elevated Metro Systems
[ Or Sundaram Logras & Mr Michael Tan, Mis | June 20, 2011, | Presentation on Road Construction
Akzonobel Technologies — Warm Mix Technology,
o Mi:rnsurfnclng and Chip Seal Application
7 Expert from Quality Council of India-National | July 6-7 2011 | Assessment related to accreditation of
Accreditation Board for Education and Training CRAI as Environmental lmpact Assessment
(OCI-NABET) Consulting Drganisation )
3 Prof. Shinji, Department of Civil Enginearing | Aug.D, 201 Presentation on Dust l'u'leasurement nrltl
Yama Guchi University, Japan Monitoring by Mobile Phone Camera at
Consiruciion Site
! Dr, Todad Litman, Executive Director, Victoria | Dec. B, 201 | Presantation on Transportation Planning
Transport Policy Institute, Canada ]
0 | Prof. Sedji Amir Khanian Dec. 12, 2011. | Technical presentation on Modified
Bitumen
n Mr. Imad L. Al Ouadi, Founder Professor of | Dec. 12, 20M | Presentation on Optimizing Ground
Engingering, Director ICT and ATREL Penatrating Data Interpretation for Proper
Pavernent Assessment o
12 Prof. Shrinivas S. Arkatkar, Birla Institute of | January 16, | Visited the Institute and held discussions
Technology and Science 2012. with Scientists
13 | Dr Umesh Dayal, Senior Lead Engineer, Mis | February 7, Presentation on Sustainability and
Paul C. Rizzo Associates Inc., Pittshurgh, PA, | 2012 Geotechnicel Engineering.
UsSA
14 Mr. Tal Gryam, Managing Director, TAAL|Marech 193, Presentation on Green Geopolymers,
Collabarative Solutions Pt Lid,, 2012. Construction Materials for Sustainable
Development and Use of 100% Flyash
15 | Mr. P Chris Gibson, Support and Engineering | March 22, | Presentation on Instrumentation for Roads,
Applications Managar for VT1 Instrument, Lake | 2012. Bridges and Tunnel & Structural and Model
Stavens Instrument Group, Washington Analysis
CSTA-CRAL, New Delhi
205
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Mombarship of the

- ’ Station Varlous

—

R Tochnical Committens

Wighweay Resossch Board of IRG

BNa

Commithes

Wighwiay Ausessch Board
HRB |dentificatees, Monitmeg &
Rissarch Application Committen

Accreditntion o Bew Matenats and
Techniguas

Indian Roads Comgross, New Delbi

Commitben

Fapraaeniatiye 3 Nima

| Pasitlon held

. &. Gangapailhyay Mombar

O, . Gangapadhvyay Conveant :
s, 11, K. Guruvittal Membor-Secretary

O | akcshory P | Mamber

[ 5. Gangopadhyay Member
. 5. Gangegadhyoy Chairman
[, I K, Jain Membgr

&b, U, K. Guruvitral Menbes

fegrasnniative's Nams

Pasition hald

Council of Indion Roads Coangress . 5. Gangopadhyay
D, Pueniima Parida Member ,
e Dr.Lakshmy P Member
2 -1 Tansportation Planeing, Tralfic Engg. & Ruad Salety, | Or. 5. Gangopadhyay | Co-convener T oo
Committen Dr. 5. Velmurugan Member-Secretary
i Linm_ [e. Kishi Mirtal Membs
3, H-2 Flesible Pavenent Comenitiee Sh..Sitaramanjaneyuly Member =
| Dr.RK. Jain Mesmiher
4, H-3 Rigid Pavement Committee 5h,J B Sen Gupta Co-convenar
Bh.K_Sitaramanjaneyuly Memher
5 Wighway Specilicatinns & Standards Commities Dr, 5. Gangopadhyay Wemher
B Britlge Specification & Standards Drlakshoy P Membar T
- Commitioe
7. B-2 Load and Stresses Committee Dr Lakskmy P Membes- Secretary
B. Managing Committe of Inian Natianal Dr. Ram Kumar Mambes
Group of 1he International Asseciation of
Beidgos & Structural Enpineering
B, Chisf Emginear Committes Directar Memier ;
n (-2 Hsman Resource Development Sh. TK. Amia Membas ]
n. G-3 Reduction of Carben Footprint in Road Construction | O, Anuradha Shukla Memher )
and Ervinonment
12, 64 GSS Committes 0.€.Shama Meamber i
13. GG Disaster Mitigation Committes Or. Kishar Kumar Member 1
14, G4 Mechanisation Committee Or. Devesh Trwvari Mambee | i
- Sh.A.E Bhardwaj Membser __:

Anmual Riepert 2071. 17
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Membership of tha

Staff on Varfous

Technical Committeas

Commitiee

eesmesemiative’'s Mama

H4 Embankment, Ground Improvement apd Draisage | Sh. Sudhir Mattar Mombor-Secatary
Comenittes $h. L. K. Giruvittad Mermher
[ 16 H-E Road Mamtenance aad Asset Management D PK.Jain e
Sh.X Sitaramasganeyuly Member-Secretary
17 H-5 Rursl Raads Commitiee DoFKJain Mumber
Dr.Lakshmy P NH?TEII -, S
18, H-8 Urban Reads, Strests & Teansportation Committee | O, S. Gangopadhyay Mesnber
] Or. Purrama Parida Carespondence Momber
18. | W8 Compasite Pavement Committen Sh. K Sitarssamgannyuly  Mermiser
20. B4 Gonerete (Reinforced and Presiressed) Structures | Dr Lakshmy P | Member
N— D Rajoev Goal | Memmber
{ 21 B85 Steel and Compasite Structure Or.Lakshmy P Memizar
70 | 66 Bewings, Joinis & Appurtenances | DrSura) Prakash Meraar RN
'73. | B8 Bridge Maintenance and Rehabilitation Committes | Or V.. L K. Ras Memser i
M. | 63 Enviconment Committoo Or Amuradha Shabda | Member o
. | D Hirsj Shamsa Carrespemting Mamber
25, | G5 lnstrumentation Commities D Lakshy P Mermiber
F Prazanna Kumar Co-convenns fupia Det. 1
[LESharma Ca-conveses wel Mov 1
| ShBinod Kumsr Member
6. | Form Work and Tempurary Structures Commitee | JK Fioyal Memher

Burpau of Indian Standards, New Dethi

Commifies

Aepresenahm’s Nsma

Pasitaan beld

1. ' Civil Engineering Division Council, CED Director Member I
Dr.Lakshrey P Memher B !
i | Standards Adwisory Commiltes Director Memiber
3| Exeeutive Couned | D Meriber ]
: 4 Eﬁnm_!-& Concrate Sectional Committee, Ds. Ram Kumar Member
'_ CED 2.1 : s sy
a5 Building Lime & Gypsum Products 5h. Sudhir Mativr | Membar
Sectional Commirtes, CED4 . |
B, Plain Reinforced and Prestressed Concrete CED 46:P8 | . Riajeer Goe Apmate Momber |
1. ' 50l Enginesring Sectienal Commitiee mwm_ru: Mambe: |
e CEDZ &, UK. Gunwittal Alternate-Mambet ,
CSIR-CARI New Delhi
207
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Stall on Various

Technleal Committoas

Hapraaantniiva's Narna

L —

Paultion hld

| Rack Mechasics Sactional Commiilen, s, Eistine Kimnar | Mninlye
CED8 D, Pankay Gigiln I Altornate Mailar
d == = Gh. LLE, Guruyitlal Murmlint
8 Freight Containers Sectional Gamsittes, W12 | D5 Gaooparhyay Marnbs
0. Soil and Foundation Engineering Sectional Committen, | Sh. Sudhir Mathur Masnher
| CED43 Sh. UK. Guruwittal Altepat Moo
. Geo Synibetics Sectiosal Committoe, 50, Sudhir Mathe Wuanhes
- CED-45 Sh. LK. Gunreiltal Alterrintn Masrbor
12| Stone Sectional Committen | b Sitasamanjanepuio Masnbr
13, Comcrete Hr‘-l-urm'ru_m CEDS4 -I:Iﬁh-m Kumar N . Maznlinr
14 Gestechnical Investigation, Testing and Sh, UK. Guruittal | Member
Instrumentation (43.1)
15. | Earthquake Engineering Sectional Ot o Kumar | Member
Cammitiee CED 39 in drafting group PG7
16. | Bitwmen, Tar & Their Produets Noetw Fp—
Sectional Committes, PCO - De FX, Jain Memnber
17. | Bitumen & Bituminous Product Dr PK,Jain | Member
Sub-Committes, PCD 6:2
18, Hil Area Development Enginesring Dr. Kisher Kumas Member
Sub-Committee, PCO-56 Sh. Sudhir Mathur Aitesnate- Member
18, Cyelone Resistance Design of Or. A.K. Garg Member
i Structures, CED-57
20 Cement Matrix Produets CED-53 Dr. Ram Kumar . Memher
2. | Envirorenent Protection and Waste Ds. Anil Singh Merber
Mznagement
Fr Spacial Structwres Sactional Committes | Or. Ram Kumar Member
CED 38 Or_ Sura] Prakash Alernate Member
23. Expert Group on Modified Biturmen Emulsions Dr.PK, Jaan Convenar
M. | BIS-FICC Task Force to Formulate Sh. Satich Pandey Mesnher
Specifications fer Major Technical Areas of Taxtiles Sh. UK. Guruvittal Merrher
75, Expurt Group Specifications for Cold Bituminows Ready | DrPK Jain Cowvenos
Mix fer Pavement Maintenance
2. | Export Group and Round Rebin Testing of OLEK Jain — N
Modified Binder for Viscasity Test for Modified Biisen
|| Medsion of 1S 15452-2008)
ﬁ:"-lﬂﬁn_uﬂ mmag .
S
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=

Membership of the

Staff on Varionos

Ministry ol Rand Trarspart & Highways (MaRTH] Bow Delhi

£ M3 Comralies

Technical Commitisas

Hepeasaniaiive’'s Name

fiesearch Application Commitiee E et
Trm?j_rinll:lm Eur_rlmtﬂ E Or. .,'i:._li.aﬁupm“ Membar
Traffic Elu'mumu &Salew Committee nr-iﬁlﬂﬂﬂ"dh!l]' Murhar '.
rlHI-i‘._ Police . .
1. | Central Traffic Advisory Committee P T —
New Dolhi Hlm:l,ulTﬂmpurllmrl -l — | :
1. Traffic Adveary Commeties |Ik 5. Bangogadhyay I'” " _|
Dnlinmnt hutharity -
r group for Examination of variows projects i’ Defhi | De. S. Gangopadhyay [ Merrbr I
idian I:[vul'ru- ﬂin& Engineering ICWE] = —
k | Executive Cammittee | DuLakshay P | Member B
stitutien of Enginenrs, Ghaziabad Local Contre _
I Executive Cammittes Dr. Fiajeey Goel e |
Sh. A, Saurikhia Honorary secretary !
Winestry of Rural Development, Govt. of India
1, PMEGSY Empowered Committes Diracter Mamber
Or. B. K, Durad Aternate-Membar
Central Building Aesearch institute, Ronrkes = =
I | Research Couneil | Directar | Member |
School of Flanning & Architect, News Defhi —
I, [ Review of Project Work of PG Stdest | Dr. 5. Gangopadhyay | Jury Member
MCGE, Mumbai i
1. MCGE, Mumbai Standing Advisory Dimector Mamber _
Cosnmittes &h. UK Gurovittal Mamber )
el Paliition Centrol Committee for Ambient Air Duality Eﬁ:url:'il.l[lﬁb
[ | Dehi Pollution Spesification Committes ' Or. Ani Singh Mimber
ICI, Ghaziabad Chogter S = -
1 Executive Cammittee Or. Rajeay Goel imen |
e 5o Prirkash | Treazurer
Hiational fnstitate of Disastor Managoment B
L Comeittes 1o Formudate Guidelines for 5h. UK. Gurevitzal Enpart
Construction of Saling Embankment g ]
Ndvanced Matarials and Process Research Insitute, Bhap .
= B o s Gy [ o =
lI- | Management Council :
Thana Municipal Corperation —
L [ Science & Technology Adisory Committes | Or. 5. Gangopadhyay | B
ankan y Corporation e J
, Sk |
[ Technical Advisary Groug (TAG) | Dr. 5. Gangopadhyay
Centre far Dewelopment of Stanes (DOS) r— J
[ [ Group on Raads and Mass Concrate Work A K Mon | -

CSIR-CRAI, New Delhi
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Membership of the

Szl on Vartous

Technical Commitiees

1. Erecrtive Committes De. 5. Gangopadyay

Ot B I Dearail I Altermats Mamber
lstional Highways Autharity of India _ ——
| 1. | Camrsttes tn Review of A% Tof Related izzues Dc B K. Dersi Meter =%
Z | Techaical Appraizal and Review Commitiee for | D Wishi Mitcal Member o1
' | Development of Fibre Reinforced Plastic- Rsadside
| Barriers : | ==}
World Bank Aided Project 12 Uttar Pradesh Siate Highway Authority (UPSHA] —
| 1 | Technleal Scrutiny | Sh Send Jain Marmber ]
' i | Dr. Disvest Tiwari Membe: |
| & | GIS Expert | Sh. Pradsep Kamar i Wember .
! | O, Divesh T | Member |
Public Werks Degariment B .
[1. " Committes on Subway | Sh. Subbiash Chend | Techaical Member
Netional Phyzical Labaratery, New Oethi =
| 1. . Menzgement Councl : | Dr. 5. Gaagopadhyay | Mpenbes
National Institute of Stience, Technalogy and Development Stuties B B
l1. | Ressarch Councl b+, 5. Gangopadyay | Member
Delhi Techalesl University
| i Review Preject Work of PG Stidents  DeLakshmy P | Jury Member |
2 ' Rewew Project Wark of UG | Dr.Lakshoey P | Jury Momber
Fune Municipal Corparatian
(1. [ Standing Technical Advisary Committes(STAC] for | DcPX.Jsin " Member
! . Road Development i .
MUOEF, Govt of India. ==
1. |Emmlppmcm:inumtﬂl]:ﬂmntm:nr.!iim Membar
& Mizcellaneous Projects, Mew Construction and
.  Industrial Estate Froject =
Deihi Police 3
{ 1. | Technical Commities . . Prasanna Kumar | Member —

henaal Rugant 201112
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Australian Road Research Board (ARRB)

Rureau of Indian Standards, Manak Bhawan, 9, Bahadur Shah Zafar Marg, New Delly
Indian Institute of Bridge Engineors (IBS), New Delhi

International Road Federation (IAF) Washington

Indian Association of Spocial Libraries and Infarmation Centres, Kakugachi, Kolkata

indian National Group of Intemational Saciaty far Rack Mechanics, Central Board of Irrigation
and Power, Malcha Marga, Chanakyapuri, New Delhi

Indian Society of Desert Technology, Coflege of Engineering, Jodhgur, Rajasthan
Asian Infermation Centre for Geotechnical Engineering, Bangkok, Thailand

Permanent International Association of Road Congress, 43, Avenue D4, President Wilsan
75N, Paris, France

Indian Sciantific Translators Association, New Delhi

Transportation Research Board of the National Academy of Science, National Research
Council, 2101, Constitution Avenue, Washington OC, USA

Indian Geatechnical Sociaty, Cfo Central Soil and Material Research Station, Olof Palme Marg,
Hauz Khas, New Dalhi

Indian Roads Congress, Jamnagar House, Shahjahan Road, New Delhi

Government of Indian Librarians Association (GILAIRegd.) G Planning Commissicn, Library,
Yojna Bhawan, Sansad Marg, New Dethi

Sociaty for Information Science, NISCAIR Building, Hillside Road, New Delhi

indian Group of Gaotextiles, Central Board of Imigation & Pawer, Malcha Marg, Chanakyapuri,
New Delhi

institutional Membership of Belgium Road Research Institute, Belgium
Associate Membership of Current Science Association, Bangalore

Asian Institute of Transport Development |MTD), New Dethi
institutional Membership of Consultancy Development Centre, New Dalhi

CSIR-CRAI, New Dalhi
mn
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Rt = | Marketable

Markotohlo Products and Services
Intellectual Property (Patents)

Patentod Process Released so far to the
Industry

Bitumastic Joining Compasition {Pat. No.
50474)

Improvament in or relating to Pitch Mastic
Composition (two patent No, 82526 and

85305)
A Procass for the Treatment of Styrene Pitch (Pat
No. 96710

Improvements in or ralating to the manufacture
of Lime-Surkhi Mixture {Pat No. 50470

Improvements in or Relating to the Manufacture
of Reactive Surkhi (Pat No. 93276

Fatigue Testing Machine [Pat No. 11142)
Unevenness Indicators (two patent No. 121776
& 121777

A Profilagraph for Checking Pavement Unevenness
[Pat Ne. 12114}

Automatic Road Unevenness Recorder [three Pat
Mo, 146517, 146572, 146543}

Rotiller {developad jointly by MERADD & CRRI]
Pavement Paint Marking Machine (developed
jointly by CMERI Durgapur and CRRII

Vertical Profile Meter

Polymer modified bituman

585 Modified bitumen

Crum Rubber Modified Bitumen

Waste Plastic Modified Brtumen

Axla Mounted System for Measuring Road
Roughness

Impact Tester

A Davice for Sensing and Measuring Moisture
in Soil and Other Porous Materials [Pat No.

173088
improved Bullock Cart Technology

Process Ready for Exploitation

A Process for the Production of Magnesium
Phosphate Cement for Emergency Repair of

e

Goncrate Pavement

A New Faving system for desent aregy
Electronic Probe

Process know-how for Construction of Roads i
Samdy Area using Soil Stabilzation Technigue wig,
Magnesium Dxy-chlorida

Indigenous Weigh-in-Notion and Vehie|,
Classilication System

Automated Benkleman Beam

Concrete Abrasion Resistance Tester

Ready Made Mix for Patch Repair

Bitumen Emulsion

Potable Ponding-cum-Debris Expulsion
Equipment

Design of @ Mobile Visual Inspaction Unir

Marketable Software

Pavament Deteriaration Model (POM)

Asphalt Concrate Mix Design (ASCOMID]
Pianning Model for Rural Roads

Landslide Analysis

Stability Analysis of Embankments with Stone
Cobumns

Expert System for Structural Optimisation of
Trizssad Girder Bridges

Bridge Deck Analysis [BDAN)

Software for the Accident Analysis

Copyright for Software Package for Design of
Trail Suspansion Bridges

Software “CRASH" far Pradiction of Strains
induced in Concrate due to Effects Creep and

Shrinkage

Services Dffered
Contract Research

Collaborative Projects
Sponsored Projects

Consultancy Services
Training Programmes
Testing & Calibration
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Marketabla e

Products and Sarvlees AN

m—
Training Programmes Organised
For capacity building in human resources in the area of highway enginesring to undartake and 5.
ecute roads and runway projects, CRR| arganises fallowing rgular training programme sach year
for the in-service highway, traffic and transportation engineers and planners. The details of the
training programme organised are as follows:

=

S mermeoms owew
A. PAVEMENT ENGINEERING & MATERIALS |
s [lesign, Constnection and Maintenance of Flexible Pwemests 15 daya|
* Rigid Pavements: Design, Comstruction & Ouality Cortrol Aspects 15 diya|
»  Pavemont Evaleation Techniquos and their spplications for Melntesance and (5 days)

Aihabilitation
B, ROAD DEVELDPMENT PLANNING & MANAGEMENT

letesnational Course on Dissominaisea of HOM-4 12 weenks)
»  Geo-Epatinl Technology (GIS, GPE. RS eic) fro Road and Transpoetation 15 daysl
C. GEOTECHNICAL ENGINEERING
o Gaotechsical and Landslide Investigations for Highway Projects {5 days)
D, BRIDGES & STRUCTURES
¢ Hridge Deagnostics, Performanes Evaluation and Rehabditatios {5 days)
E. TRAFFIC & TRANSPORTATION PLANNING
s Traffic Engineering and Transpartation Planning i5 days)
s Dsiver Diagrostics, Performance, Evaluation and Treining 15 days)
= Environmantal impact Assessmant (EIA) and Envionmental Cleasance Process |5 days)

for Road & Highway Projecis
*  Foad Safety Audit {5 deys)
»  Yibration end Notse Measurement and Analysis {5 depsl

Customized Tailor Made Programmes: |
in sdditien to the sbove, C5IR-CRAI slse orpanises customized tadar made programmes 8 par the clieats require-

mEniz,
Cours= Fes: The course fee is p
Institwte, New Delhi’,

TACT.

FOR FURTHER INFORMATION & SENDING NOMINATION CONTALT.
Shil TH. Amlz, Hesd & Course Organiser, Informaton. Ligiean B Teaining Divisizn, Cenirst m-;ﬂ-tw:é?aﬁqﬁ
POLCARY DelhiMathurs Aoed, New sl ~ 180 026 findal, Phane: B1-11-282163% Fax; 911 :

Telefaz: 01-18-26021939, E-mait tamia.crifsicin, mk

ayable in advanta by crossed bank draft in Fevour of Director, Central Fioad Research

CSIR-CRRI, News Dethi
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| Applications

i
Resistance across Sliding Planes in)
Concrete

| I
4 Rehabilitation and Replacement of
bearings of Balram Bridge an NH-14 of | J K Gayal

East-Wost corrider

3| Dispersion of Love Waves in a Composita
_ | Loyer resting on Manaclinic Half Space |
4 | Computation of Pore Water Pressure in
| Embankment | Slope due 10 Inf@iration

1 ﬁmwh Firiite Element Madelling

5 Investigation & Dosign for Restoration
| of Hill slopes in Mizoram

& | R&D in Road Transpertation
Sector - CSIR-CRRI

| A knowledge based Database eon
Municipal Waste in Road Construction

8) | Development of Free Speed Equations for

Assessment of Rsad User Cost on High
|51:-ud Multi-lana Carriageways of India

| on Plain Terrain,

| The Shear-lriction .I.guruall Intgrh:tl M. Hosheati

0. Dehlor

iu.a Al

[, & K Sharmw
Al Kumne

[, Dasnsh Tiwaei

| Shankh Das

Dr. Sukumnr Snha

Dr. Sukumar Snhan

i K Panigrahi

U K Guravittal
P & Prasad
Stadhie Mathur
Dr.Pankaj Gupta

| D1 § Gangopadhyay

UK Gurusittal
Dr. P Pramada Vall
Suudhic Mathur

DrM Errampalli
[Or.5 Velmurugan
Dr.K Ravinder

| Dr.J Natarai

8 Corban Footprint: A Tool 1o DQuantify
the Impact of Road Construction on the|

Environmant

Wl | Atmaspheric Dispersion Modelling of

Pollutant at Selacted Urban Corridr in
Delhi using ADMS.

Dr. Kirti Bhandari |
Or, Anuradha Shukla
Dr-3 Gangapadhyay

Likith Reddy,
Or. Anuradha Shukls

M| Evabuation of Suitability of Oil Well Dril
Cuttings for Road Making

—

Dr. A K Mishra,

Dr. Renu Mathyr,
Pankaj Goel

Manoj Kumar Singh

Eniimonring Structons
Vol KR fssum 4, Apielt 2010, pp 13571944

{ Teninm Mg hwnys
Vel 4, April 2011

| Applind Mathematics [USA) Val.721349,

do: 10 1656201172134%
Interatianal Joumal of Applind Mathamagics

nnil Muchanics (LIAMM) ISSND873.01g4

| Vol.2, N1.2{2011) pp.67-76 .
Indinn Gratechnical Journal, 4144), 2011 ppl

2156-226,

New Building Matedals and Constractisn
World, 2011, pp, 25:30 _
Soft Computing and Enginoering, Vol 1, lssun
4, pp. 1-20,

| Journal of Current Science, W00(4) pp. 1362
1372

Journal of the Eastern Asian Saciety for
Transpartation Studies, Vol.0. 7430.755

ﬁﬁ'-fn_lﬁuﬁf Air Polution Contral, v I
No.1.68 - 74, 1554 0250-5231

'::'.Im_uiuT:il'ﬁﬁiﬂu'rmmmfia Re:
NISCAIR, Vol 89, pp 67.72, Agril 1.
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Dt N K 5 Pundhir

Canstauction of Sustainable Bituminous | Comstruction Business Today, May 201,
| Roads with Emulsion Based Gold Mix | ]
Technology in India '
i3 Evaluation of Tralfic and Transportation | DtEMadhu  |institute of Urban Transport Journal, June
i ' Characteristics of Delhi Or, K Revinder 2011,
. Dr. 5 Velmurugan
1) Mitigation of Rutting in Bitumineus | Dr, P K Jain 'Indian Journal of Enginaering and Material
| |Roads by Use of Waste Palymeric | Shanta Kumar Seience, Vol.18, June, 2011, pp. 233-238
| (PockegmgMateials | JBSenqupta |
18 flmpact of Road Crasher on the Poor in | Or. Nishi Mittal Indian Highways, Vol 38, Ne.6, June, 2001,
| |india Or. 5 Gangopadbyay —
16] |Road ngl ln&lrrﬁlmt.ulmn Flan I[Ir Meefima [’:hnl:mbww Indian Journal of Scientific and Industrial
! D, Nishi Mittal Research, BVAAR Vol. 191}, June 2011
| __|Shlini Sharma___
. 17} | Greenhouse Gas Inventory Estimates Dr. § K Sharma .ﬂ.l.‘.mudlwn,r Current Science,
; for India P Sazkar, 5 Biswas ?ﬂ.‘}ﬂl No.3,
Dr. Anil Singh, P K Didbich 405415, fg, 2011
A ¥, Singh, S Majumdar i
A Bhata, M Mohini
R Kumar, C 5 Jha
M 5 R Murthy :
N H Ravindranath
J K Bhattacharya ,
M Karthik
5 Bhattacharya |
; R Chauban == : —
W) | Opportunities & Challenge for use|Dr. Rakesh Kumar New Building Materials Illv-l Gu:lmﬂlt;ﬂ
' of Nanotechnology in Cement Based |Dr. Renu Mathur World, New Delhi, Vol. 17, lssue 2, pp.170-
| Materials Or, Arun Kumar Misra 178, Aug, 2011 T A
"8 | Analysis of travel-time variation over | Or. Revi Sskhar ;::' b/ " |
multiple ssctions of Haushin Expressway | Or. B K Dure : '
e Wi |
. ’ DOr. 5 Gangopadhyay | - -
i Gocte Aot Basedaurs Network | . vt Sekhar x:n Tanspart Joumel Val. 10, Ne.1, Aug
| Model for Mode Choice Anslysis | Dr. BK Durs
' i Dr.E Madhy ‘
| e § Gangopadhzy |

1

CSIR-CRAI, New Delhi
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241

261

Piiblications

" Paprs publishad

Author:
A, Mohan Ran
K. Ramachandra Rao
Dr.5 Padena

D, E Mailhu

M Shah Pranay

Or. Anuradha Shukla
_____ | Or. 5 Gangopadhyzy
Safe and Environmentally Pleasing Or. Nishi Mittal
Pedestnan Facilities bn Ard around Dalhi
_ Metra Ihilﬁw Stations

* White tapyiing - an Engineered Economical
Long-Lasting selution for Distressed
Roads

Use of Geosynthetic Material for
Reinforced Earth Wall Construction

| Systematic Ihhht:allmnﬂhmmwis

of Urban Arterials: & Case Stady
A Study of Road Crashes slang the High

| Speed Comidors of India

Or. Rakesh Kumar
0ir, Renu Mathur

De.N G Havanagi
A K Sinka

New Barge Impact Provision in IRC:5 O F
for Design of Bridges located in Water | Alok Bhowmik
Ways o

27

Elhtm;: in Goncrate paﬂmunl A
case study OF Delhi-Mathurs Nations!
Highway [x. Ranu Mathur

28|

28

Design of Sidewalks wsing Pedasirians |

Flew Modits Or. M Paride

0. Neslima thkuburlr
Dir. Anaradha Shukls
H Singh

Mancy Shokean

Driver Training: &n atfactive Toal far
Improving Raad Safety i India

Dr. § Fadma

Dr. M Errampali

Dr. 3 Velmurugan
Dir. Anuradha Shukla

| [e.S Gangopachyay

Modefing Time Mean Speed and Space
Mean Speed for Heteroganeous Traffic
Canditians

T

Influence of t types of Coarse Aggregates Tarum B, Naik
an the coefficient of Thermal Expansian Hldulm M. Kraus
of Concrete ' | Rakesh Komar

Anrwal Report 2011-12

T

e Tt Jowmal, VLT, Ko nq

on
Journal of Roat Transport Na.3, July Sep,
[

20Mm.

indian Highways, Vol. 39, No.9, Supt, 2011 |

New Building Materials and Coastrection
| World, New Delli, Vol.17, lssue 3, pp.204.

248, Sept, 201 |
Journal of New Building Matorials and

Construction World, New Delhi, Vol.17(3),
pp. 232-243

Indian Highways, Vol, 38, No.10, pp.17-22,
| Oet, 2011

| Indiam Highways, Vol. 38, No.10, Dct, 200

i.Juurnl ol Road Transport, Nod, Oct-Dec,
[ 20m

l Journal of Enginearing and Technalog
| July-Dec, 2011
ivuu. lssue 2, JET2B-IRZ

 Transportation Planning and Techus
 Vol.34, No.8, Dee, 2011, 623838

| Joumal of Materiais n Civd Enginesrig, V-
Mo, pp 212317, 2001
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1)

38

34

A

I\

1 Hnmrrmmdntlmu: fu{ Driver I.H:rmmu Ashish '|'mn .

'and Tralfic Law Enforcement in In.draIIJ{ 5 Velmurugan
Aiming to Improve Road safety and| Dr.Noeefma Chaksaberty

| mohility
| Criticel Evalustion of F.'unu:hua-; I:Ipu:‘.u-

| Sushma Srinivas
DS \I'E{mmunan

- of Multilane High Speed corridors under | Dr, M Errampalli
| Heterogeneous Tratfic conditions through | Or. K Ravinder

Traditional and Microscopic simulation

| Models.

K Sitaramanjacnyulu

_____ Dr. 5 Gangopadhyay

A I.ahnrainw Study on efficacy of Somna Nishal
| Conventional and Modified Bituminous | Dr. Sangita,

l Bindears in Construction of Roads

B M Shama
. | o JBSengupta
35 | Devedopment of High-strength Economical | Tarun R. Naik
 Selt compacting cencrele Or. Rakesh Kumar
Bruce W, Ramme
R — Fethuflah Canpolat
iﬁﬁiﬁiﬂian of Embankment and Sub-| A K Sinha
' grade using Jarafix (Zinc Ore Waste] - @ OrV & Havangi
' Case Study VK Arora
| Sudhir Mathur
Warm bituminous mixes : the Wave of | Amibika Bzhl
the Futum Or.Sunil Bose
Gajender Kumar
| [Girish Sharma
Hea-,-rthnm!’:wmﬂauwmuunmu.\f G Havangi
material for embankment and subjrade A K Sinha
VE Ao
Aok Ranjan
' Sudhir Mathur - |
lnvestigatian and remedial measures of Er“vs?mu:ml
; { Faram
Hrathinal Landslide, Miar i
Alok Ranjan
| Sudhir Mathur
Amending Licensing System for Praper Ashish Verma
Driver Behaviour D S Velmurugan
Dr. Neelma Chakrabarty
Perlormance of an'H:Eal]Jet and Seni- | ﬂr. N ES Pundhic
dense Bituminows Concrete Inad with
Emulsion based Cold Mix Technology | TR

Spami Issha m Bl.ﬂmr:t Science ..quma
|on Sustainable Transportation System for |
Urility of Developing countries, Yol.100,

pp. 1377-138%5

Indian Roads Congress, Vol 71(3), :|:Ip.235—
266

indian Highways, Yol.40, No.1, pp.13-20,
Jam, 2002

i Consiruction and Building Matesials, Vol 30,
pp. AB3-460

' Civil Engineerip & Construction Review,
| {CERCR, Vol 25(3), pp.98-103.

|
-_:lu_mﬂ of Indian Road Congress, Vel.72,
| 20m

' Joumal of Salid Waste Technalogy and

' Management, USA, 2011
|

| Journal of National Institute of Disaster
Management, New Delhi, 2011

Traffic Infra Technelogy, Val.2, lssun 3,

Dec 11 = Jan 12
| pp. 50.55

Journal af Indian Roads Congress, Val. 1'3-1 '
| March, 2012,

CSIA-CRAI, New Delhi
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| Construction and Building Majary. 3
'pp. 3841 - 3848 el Ly,

a2 Effects of Waste Polymer Modifier on Or. Sangita
the Progerties of Bituminous Concrate Trabeez Alam Khan
Mires Sabina
D K Sharma_ B i s .
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Papers Published in

Seminars | Confarencas

g | Mame of Seminar| | Titlo of paper Auther Attanded by
¥o. iEnr.fl:rEl'lI:I:I
1 | Intemational Conference hppreciation of Gender Diffarence in | Dr. Purima Parids
an Wamen [5sues in Development ol Qualitative Level of | Dr. Parida M
Teansportation, USA, April 2011 | Service for Sidewalks
7 | Nationsl Conference on Regair |+ Study of cracked RCC Beam | Do 5K Sharma 5K, Shamma
and Rehabiitation of Concrate Strengthened in Shess with CFRP | Marendrn Kura Sushil Kumar
Structures, Noida, May B-7 Laminates Sushil Kumar O, Lakshmy P
mz Or. Lakshmy P
* Rehabiliigtion of RC beams usang | Pradesp Kemar Pradeep Kumat
frp — An Deerview Alak Verma
External Prestressing for| JK Gopl J.K. Goydl
Fetssbalitataon of Bridges
+  [Cyelic Loading Study of Prestressed | Dr. Suraj Parkash D, Sawpj Parkash
Comcrote Baam
+  Profective Coatiegs for Ferro Comant | BE. Shama Aajeey Gowd
Structwes Or. Aajeey Goed
« A Case Study of Aepair and | 5K Jon
Rehahilitation [r. Arjeev Goel Bined Kuman

» Causes and Repair Techniques for | Bnod Kume
Distrezses i Concrele Pavement Gir. R Mathur
» Rehabslitation of PSC Bridge - a Case | Dv. Rujeev Goel
Stody Dv. 5.K. Sharma
Er, Naveen Kumar
Fr. Parine Alimed

« Mational Highway Information | Nealam J. Gupta
System - Use of Trallic Count cum | O Mukii &lvani

Clazsifiars . B, (urm
0r. FE. Kanchas

* Driving Cycle and Sustainabifity | Or. Revinder Kumar
Bpproach in BAT Coridor - A Case | Kemini Gupta
Study Or. B.E. Durai

» Level of Service for Pedestrians
\dentification of affecting variabies | Or. Mukti Advend
pnd model development for an
infersection

= Accessing roed compaction impact on | Achute
life cycle cost af rosd projector esing | A- Mohan Ran
HOM-4 ELE. Durai

AV, Favl Shankar

CSIR-CARL New Delhi
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R Publications

Papers Published in

Seminars | Conferences

Namae ol Semina|

Neo. | Comierenca

| Title ol papet

Author

Aittended by

Or. Eishor Eamar

3 |!lﬂ1!-1inﬂ|-gim|l = Dabris ows in North Eastern Region | Or. Kishot Kumar
| Conterance on Soil Mechacs | of lnia - A Case study | P Subramanye Frasad
|| and Geotechnical Enginesrng. | | Sudhi Mathur
i I Hang Kong. Che, |+ Investigation and Maonitering of | Dt Kishor m
| May 2327, 20M. | Historical Landsiides in a part of | Anil Kathall
; Himalay Inder 5. Negi
i | Suwdhir Mathur
: « Investigatien for Stabilization ef | Jai Bhagwan
| Landstides in Bhutan P5. Prasad
| D, Kishar Kumar
i Suchir Mathur
"3 | Workshop sm Cleaser Liguid Dr. Anil Singh
Fusls and bnproved Vehicle
Technologies, Mew Delhi, May
a1, 201 i L
5 | &* Intemational Conference « Development of Vehicle Operating | Or. Errampalii M Dr. Neelam J. Gupta
of Esstern Asian Society far Cost Equations fer High Speed | Or Velmurugan 5 AM. Rao
TFansportation Studies, Jeju, Corridors of kndia Or. Nataeaju J
South Korea, Sitarampnjangyuly K
20-23 June, 20M * Furzy Logic Microscopic Simulation | Or Errampalli M
wilh commiuier Made Choice Medel | Dhoashéima B
for Evaluation of Pubilic Transpert | Aliyama T
Paficy
«  Modefing Travel Time Refahifity of an | Or. Ravi Sekhar CH,
Urban Carridor using Micro-sivudation | Or. Errampalli M
Techninues Or. Kanagadursi B
* |nfrared bazed Automstic vehicle | Or. Ravinder K
counters cum classifiers |[AVCC) | D Emampalii M
under Indien Traffic conditions Dr. Velmurugan &
*  Examining Travel time distribution of | Ch, Revisekhar
Urban and Rural Coridar of Matisnal | Dr. Kenegaduorsi B
Highway in India Or. 5. Gangopadhyay
* Effect of Driving Cycle and | Or. Ravindra Kumar
Eméssion Kamini Gaupta
Or. B.K. Durai
e Or. 5. Gangupadhyey |

. el Fegur 201,12

[ .

%
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Publications

Papers Published in

Name of Seminar|

Conference

| Title of paper

Seminars | Conferences

C.F. Akash,

Anthar

Attonded by

& | international Conference oa Estimation of weights wsing AHP
Advances in Materials and ta prioritize urian road sections for | Dr. Parida M
Techniques for Infrasirecture maEtenance Dr. Tivasi Devesh
Developenent (AMTID, NIT Development of Vehicke Dperating Salanki M.C
Calicut, 22:24 Jume 200 Cost Models for High Speed Corridors Errampalli M
ol India Dr. Velmurugan 5
Vashi B.0.
Toll plaza simekation using VISSIM | Dhava;, TE
D, Ervampalli M
. Vedmurugan 5
Denn Sanjay,
R Critical Review of Flexble Pavament | Chaudhary Rajan
Porformance Predction Models De. Devash Tiwan
Sharma BM, |
7. | Seminar on Advenced - DO, Rakesh Kumaf
bstrumentation for
Spectruscapy & Elemental
Analysis Mew Dolhi, 13 July,
20n N
8. | 15* Internationsl Conference Pravizion of Sustainable Road | Kamini Gupla Kamini Gupta
for Women Engingsrs and Transport Infrastructures Urban | CR. Havi Sekhar
Srisntizts, Adelaide, Austrakia, Corridor in Delhi DO, BE. Dursi
Juby 18.22, 200 [Oir. Mo Kumsar
8. | Diamond Jubilee year CSIR- Apglication of Cationic Bitumen | Or. N.ES. Pundhir
CRR Emulsions for Construction of
Souvendr, July Z01 Sustaingble Bituminous roads in
| Irli_a
Sustainable Pavements: A New | Ambika Bebi
(- Look Prol. Satish Chandra
£ Mational IT Strategy for Tramspart | J.K. Goyal
Infrastructure; CRAI Role &
Gun!rhrtl'mn
Health Manitoring of Civil | Y.C, Trwan
= Straciures ]
Deveinprmen of Bridge Management 0. Rajeav Goel
L_J System in GIS Environment Or. : Lakshmy i
CSIR-CARI, New Delhi
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Publications

Papers Published in

Seminars | Conferences

Attended by

Name ol Esminar Tithe ol papér

Conference

An Over View of Werldwide C&D | UK. Gon Vittal ;
Waste Usage Practices Farhat Azad .
Sudhir Mathw
Anadway Capacity of Mutilane High | Dr. E Madhe

Speed Comidors Thiough Microseepic | Dr. 5 Velmurugan
Trallic Simulation Models B -

" Efficacy of Infrared based Automatic | Dr. K Ravindes
Vehicle Counters cum Classifiers | Or. 5 Velmurugan
[AVEC) Under Indian Traffic | Or £ Madbu

Conditions e
« Carhen Fooipriat: A Sustaimability | Dr. Kirti Bhanar
Indicator Or. Anigadie s_h_m:

An |nnovative Rehabilitatien of | M.N Nagabhushan
Distrezsed Bituminous Wearing | Or. BK, Jain

Course on Second Vivekanonda
H.r# = =
Impact of Modeing and Simulation in | B. Rajasheiar
the Field of Tralfic and Transportation | VK. Kaushal

Enginessing Or. .M. Dutta
« Potholes- Fast & Enviroorsent Friendly | Or. PK. Jain

Ngent Based Appeaach Modeling in | Dr. Ch, Fiavi Sekhar
Foad Transpart Metwork Mlanning | Dr, BRE. Durai
= Training fer Serving Highway | TE. Amla
Emgineers Amite Arora
0. | SUTRIMS, Surat July 2011 * Feazibility of providing a skywalk | Dv. Purnima Parida
for pedestriens i Chandni Chowk, | Shak Jiten
Daihi
fi. | 7 iInternational Conderepca . P-li_lrili:ulinn ol Maintomance l]-l Yogash 1. Shak
wn Road and Airfield pavement Mansgement decisions for Urkna | Or. Parida 8
Technology 2011 {ICFT-20M), Roads using HOM-4 Or, Jain 55
Mew Horizon of Pavement Or. Tiwari Devesh
Technology, Bangkok, Thailand,
P4 Aug, 200 -
12 | Werkshop on Promating Liw T Kirti Bhandari
Carbon Transpart in bndia,
Ahmadabad, H.luu, mm l
13. | Workshop on Indicstsns O it Bhandai
for Sustainable Transport,
Ahmadabad, 29 Aug, 2011

I.:I'!'Hul .H.lpu-rl 2it-12
v el

Technalogies i
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Publications

Papers Publizhed in

Seminars [ Conferences

¢ | Name af Semsinar]

78

Na. | Conferenca

Tiike of papes

14, | National Conferencs on i Flojeskr
Emerging rends in Computing iy Yumar Kaushal
and bnformatien Technolagy,

Ghariabad,
g Sept, 20N
" 1. | Public Private Partnership in Or. P Lakshmy
Matianal Highways, Vigyan | Seocthir Mathur
Bhawas, New Delhi | De. PK. Jain
13-5ep-200 | MA, Nagabhushan
Satish Pandey
BM. Shama
K. Sitaramanjaneyuly
Or. Dewegh Tieaari
| Dr. B.K. Durai
| AM. Ras
Or. K. Ravedes
Dy, Purnima Parida
. E. Madhu
e, ¥almurugan
TE. Amls
R.C. Agarwal

16. | World Enginear Comvention, Oriving Cyele for Measuring Emission | Or. Kumar Ravindra

Ganava, Sept 2011 on Road with Buz rapid Trensit | Kamini Gupta
Carridor in Delki O, BE. Dura

17. | Warkshop on Sestainable Cold Bituminous Mix Tachnalogias for | D, MLK.S. Pundhis A namber of Scienlens
Techaolagies far read Road Consiruction
constraction in North East,

Jorhat,
19 Sept, 2011

18 | Conlersnte on Repas, Study on Analytical Medels of | Pardeep Kumar
Aestoration and Rehabilitation Reinforced Cancrete (AC) Beams | Dr. 5.K. Sherma
of Concrete Structures, Strangthened with FAP under Pure | Alok Verma
Chermai, Tamil Nadu, Torsion Dr. Lakskey P
20 Sep, 201

19 | 3rd Intemational Cenference Measaring Salaty Accessibiity and | Dr. Mukti Advass O, Mukfi Advani

on Road Safety and Simulation. Miobility of Peogle Living Adjacent | Dr. BK Duzai
Indian Pokis, USA, 14-16 Sep 10 National Highway of india Or. 5. Gangopadhyay
20m

CSIR-CRRI, Mew Delhi
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Publications

Papers Published in

Saminars | Confarences

Attended by
Nama ol Seminar| Title of paper
Canferenca
| M. | National workshop o Lile cych R
Aszeszment for Consiruction
Indusiry on Concrele vis-a-vis
Asphalt Road, New Deli,
_*HI Sept, 20M . = i)
21. | National Weekshop on India’s | = Mobile combustion: GHG Emission | D. Ani Siegh
| second Natiensl Commumication | (wemtory for Transpert Sector in
| 1 UNFCECE, Mew Delyi, India
| 20 Sept. 2011 —

22. | Workshop o New Technologies EL R m—

used for Road Construction,
|| Gochin, 25 Sept, 201 :

73. | Warkshop on Accreditation T M )
Scheme for ELA Corsultant
Drganirstion, New Debi, 30
Sept 2071 Y —

24, | 6™ IAF Regional Conference an D, Nish Mittad
Foad Safety Strategy i India Or. 3. Velmurugam.
~ action pian, New Debs, 3.5 [, Neelima Charabarty
Dct, 201 Dv. . Matarau

Or. K. Revinder
Dr. E. Madhu,
TK Amia
Gubbash Chamd
M.E. Meena
Rajan Vermn

25 | 3" Indian Rock Conlerence * Kinemgtic Slope Stability Analysis | Dv. Kishor Kumar Dr. Pankaj Eun.la'
ANDOROCK-20M) 1T, Reerkee, of Kafiazaur Landslide on NH-58, | S, Pracad lader 5. Negi
Oc1 13-15, 20 Gatewal, Himslaya Ehivashish Kimothi il Kathait

Inder ¥ir 5. Megi
il Kathait
Athilipsa Dash
. Sudbir Mathur
* MWonitoning ef Slope Behaviour | gy,
through Simple and Cost Effective EE.'IE:T-;HM
strumentstien Inder Vir 5. Negi
Anil Kathait
Abhilipea Dash
Sudbir Mathir
* Probsble Couses and Remedial i
Measures for Amparov Landslide, Sl
Nainitad, Digtt. Unerakhand
Annuai Report 2011-12
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Papers Published in

Seminars | Conferences

5.

famn of Seminar]

Title of paper

Attonded by

| Conference
25. | Internetienal Conference on = Integrating User Parception fnia | Or. Punima Pasida
Mobikly for the future of Walkabikty Indez - A total to kmprove
sustainable cities, Changwon, Ouality of Padestran Infrastructure
| Korea, 22-24 Oct, 20M
_H_- international Conference on = Application of WS fer traffic ' T. Pratap
Recern Trends i Transportation, congestion management A, Maohan Rao
Enviromment & Chil Or. B.E. Dursi
Engmesring, TECE, Banpalore Dr. Lakzhmy B
Der 201 = Application of GIS ler trafiic | T Pratap
eongestion Managament A, Mohan Rao
Or. B.K. Durai
Dr. Lakshmy B
28, | Seminar on Matlsb = Traffic Assignment Problem and | Oe Rend Bekbar
Applications in Transpartation Developmant of Relationship
Engireering Problems, Moy 201 Pavement Distress Parameters usang
Neural Notwstks
= Mode choice Anglysis using Neurs| | A.M. Rao
Matworks .
29, | IAC Annual Conlerence, + Eyalustion of Infrarred based | Dr. 5 Gangopadhyay No. of Scientists
Liscknow, 36 Nev, 2011 automatic Vehicle cowaters cum | Dr. K Ravinder
chassiliers (AVCCH under Indian Tafhic
conditiens
a0, | Workshop on Semnvice Life Dr. ¥.X.LK. Ran
Design of Cencrete Structuns,
India Habwiat Centre, New
Defhi, 1416 Moy, 2011
1. | National seminar on Metro Rail Or. ALK, Gy
prejects — Indian Seenario, New Dr. EH Sharma
Dethi, 18-18 New, 2011 Or. Rajesw Goel
J.K. Goyal
[, Sursj Piekash
32. | Golden Jubilee Seminar « Hazard estimation fer racksiope | R-K Panigarhi A .K. Panigahi
on Mining Technalogy for faiblure and its remediation = & new | Madhismita Reut
sustainable developmant [MENE- method
TECH-20M}, Raipur, 18-15 Now,
2 -
13, | Natianal instrument Technical ‘E[:: ];:“"
Gymposium, Noida, L;hﬁ ffme
i Fenu Chasha

CSIR-CRAI, New Dethi
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Nawme o] Seminar
Coaference

Tithe of paper

[ Author

17 Techealsgy Sumwmit & U, Sippy K. Chaghey
Technalogy Pltferm. Indo TK. Amlg
Spanish S&T Cooperation | R.C. Apar|
Towarss win-win pertnerche o)
New Debi 2223 Now 201 |
35 NatioesWorkshoponbade | o Proposed Method Towards the | Dr. Purnima Parida Hﬂ-m_"‘"
Wighway Capacity Manual New | Execution of the Indo-HCM
Debi 2425 Nex, 200 Project under Il Five Yesr Plan -
Pedestrians
* Incorporation of Travel Time Rekabity | Or. Ravi Sekhar
in Highrway Capacity Manual
3. Saminer on Cast EMfactive, Erargy K Aml
EEMW <8 Senqupta
matinials & techrologies R.C. A
For Mousing, Pragati Maiden, New o
Debv, 28 Now 201
31 Comstruction supenvision duri . ———
Bi-Ancal mwnisu;&m K. Sitaramanjaneyuly
Lonterence, Vigren Bhawen,
New Dehi, 1 Dec. 20M
38. | Confermnce-com Exhidition on -1
. Urban Mabty Indiz-2011, New Dr. BK. Dursi
D 3-6 Dec. 200 Or, Revi Sekhar
Dr. E. Madhy
L i Dr. K. Ravinder
38. | Conterence cuen Exhibition on VK. Amls
Urban mobiity india - 201 BLE. Durai
! New Deli, 3.6 Dec. 201 Dr. Ravi Sekhar
; | Or. E. Madhy
— ! [r. K. Ravinde
| 80 Coofersnce cumEriditon | TK. Amla |
| on Suttaingble Moblity o Dr, B, Dus
| rganized by Ministry of Urbun D, Ravi Sct
' New Dethi, 3.4 o
| | Oec 201
S1. | Global Symposium for Thinkers
! l &l Doery, New Delhi e — S
| | 57De20m o
| & National Confarence on Fiyagh, T_n'_'_'_‘——-—-—-_.___
|| Mndeabad, 5.7 Dex, 200 chatruction of Rued Embankment | DX o - i
| | ‘::::;I:'h Water Logged A - | pg. h’"ﬂ"iﬂﬂ UK. G Vit
. * High Valume Flya Mr Mathr
0|17 e e e Preementy | CONEREtS for gm":"ﬂ Binod Kumer
e ) B ey et L. 1 S I
| Mountaingys 't on | Or. Kithor Kumar
! Newd Hihwars — & Critcal | ps. Prasad, Anil Kathait
: S Incler 5. Negi
_____ e T =
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Papers Published in

L8
Ko
4,

Mame of Seminar]
| Conlerence
| Intemational confarence
I pf Transpariation Research
| Geoup of India {CTRG-200),

Bangalom,
7-10 Dec, 201

*  Hoad Satety Audit of Selected Foad

| Title of papor

soctions in Punjab

Vehiculas Pallution Medoling and
Estimsation of Emission load along a
propesed metro rail eoerliar

Envirenmental impact of &fferent
road rehahilitation technologies on
the basis of life cycle assessment

Methodslogy 1o estimate the carhon
footprint of commuting with focus on
the rele of nenmatensed transport
Companing Diract Assessment and
AHF for prioritizing mestenence of
Urban Road Netwark

Study on Driver Behaviour and

Psycholegy

Muobility and Accessbdity Problems
of the Transport Disahbld

Use of Travel time relishifity for
measuring Tratfic Congestion
Yinlatiom

Modeling Travel time Distribution
under Uncertainties from Demand
and Capacity of System : A case
study of Urhan Corridor

Level of satvice for pedestrians
Mentification of aflecting variables
and model development for an
Assessing Asad Compaction mpact
an Life cycle cost of road projects
using HOM-4

Driving cycle and sustainahility
approach in BRT Corridor - A case
study :
Natiomal Highway Information
cysiem = us8 of traffic counl cum
classifiers

Saminars | Conferences

‘ Author

Dir. Rvinder K

D, Velemurugan 5

[br. Nealma Chakraharty
M, Miskhi Neirial

r, Sharma N

Gulia, 5,

Kaushik C.P

Rajni Dtvyani

Dr. Bhandari K

Or. Tirwari G

Aurora, U

Dr. Sangeata

Or. Bhandan, K

De, Advani M

Ridhi Safiga

Mgk Prakasan
Chevercode

Dr. Panda M

[r. Devesh Tiwan
Niranjan 6.

Hiremath

5. Kzuitha

Or. Neslima Chakraborty
[, Meefima Chakraborty
Do, Mficha Mattsl

Dr. Purnima Parida

| Ch, Reni Sekhar

Or. B, (hamai

Or. 5. Gangopadiyay
Ch. Ravi Sekhar
Aneesha A6,

Dr. BK. Dursi

Or. . Lakshmy

Or. Mukti Adwvam

fchuta

A, Makhan Aas

| Or. BLK, Durad
A Rawi Shankzs
Aavinder Kumar
Kamini Gupia

Dr. Neelima J, Gugta
D, Mukti Advani
Dr. BLK. Durai

Dr. PE, Kanchan

Altendad by

|

Or. 5. Velemorugan
Dr. Neelima Chakrabarty
Or. Neers] Sharms
Dr. Krifi Bhandari
De. E. Mathu

Dy, K. Revindet

. Devesh Trwan

| Dr. B.K. Durai

| Dy, Ravindra Eumar
| AM, Rao

Dir. Rearwi Sikhas

CSIR-CRAI New Del
777
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: Author
|

Attended jy

e i
Name of Semina Title of pap

et bbb Compaeisan of Scheduled and Cendition | Yogesh U
Responsive Maintenance for Urban | D 5.5 Jain
Road Section e P'.m
MK Jain [
[Or. Dessesh Tiwari .
%5. | Conference on Current Teods =
Technolagy (NUICONE-20],
810 Dec, 2011 2
46. | Aninteractive werkshop - o HHF—_ :
' Tunnets and undergmund O Kisker Koy
construction India, Mew Delhi,
1214 Dee, 2011 =
47. | Confersnce on Operation K. Sitaramanjaneyey
Mainteaance and Tolling in
Road Sector on 13 Des, 2011 =
48. | Indian Gootecheical Confersnce | »  Probabslistic Slope Stability Analysis | Or. Sukumar Sha
- {IGC-2011; Geochallenger], far Slopes alang NH-39, Nagaland
20, Kechi, Kerala, 15-17 Dec, |+ Landslide Investigation at Km 221, | Dr. Kisher Kumar,
20m NH-39, - & Case Study F35. Prasad,
J.Ganesh,
UK. Garu vittal,
Sudhir Mathur
Feasibility study of Jarofic wasie | A.E. Sinha
Materigd for Fioad Construction Dr. V.G. Havanagi
VK. Ao
Alok Ranian
Sundhir Mathis
Desiga and Stabifity Analysiz of Pond | A.K. Sinka
Ash Raitwey Embankment Sudbir Mathuyr
V6. Havangi
Low Cost Specifications for the | VK. Kannaujia
Constnection of Low Volume Foads | K. Swami
suthir Mathur
43, :::’mm FRP's Uses for F.urliun capacity | Pradesp Kumae Pradeep r:_'mg-_:r 1
| Enhancement f Risntorced Concrets | Or. S.K. Shams Abhishek Miti»
| Bangaleee, Karnateks, 1518 Struetiires Aok Vermn
|_ Dec, 20M .
Or. Lakshmy P =
Annual Repont 201-12

Scanned by CamScanner



Papers Published in

aeminars | Confarances

Nama ol Sanslnan | Thtla al paps

At ho Attenidad by

Gonleranco

| &0 | National Coirlerests on (uality &, Binod Kiariar
Contiol los Comsiruction
al Ciment Goncisle Manils
Digawarad by IGH and ACTE,
Gwalior, 10 Dee, 2001 ansd
Indlaes, 24 Dec, 2011
51, | National Coaleronce on * Proliminary studies on (he | Tnscis i
Biorensadiation, Nove Dals, chasactarieation of nos-method | Or. Chashan Sippy K
2428 Due. 200 ydra-cerbens in amhisat air of | Or. Shukin Anuradha
Diethi | Gupta, Pralihat K.
52 | Werkshop e Road Assol I | br. Dowash Tiwerl
Managaien, 28 Oec, 2001
83, | Wwtzenational Cemlesonce on =  Crodintdity ol Spotd bmit = o Casa | Eumar Aovindra
Mational Road Sofaty, lsswe in of Ghnzishnd city Knmin| Gupts
Indiz, 5PA, Dec 200 Or. B.K, Dursi
54, | Intemational Transport = Develapieg n mathodolegy 1o evaluata | Or. Muktl Advani
Resoarch Conferanca 200, inpact of road infrestrueiuras on | O BE. Dursi
Linivnrsity Sains. Malaysis differant model trips = p Semmin
basad stody
BE. | WRF Seminas on Rond Salaty Dr. Nishi Mistal
Action Plon, New Dalhl, Or. Ksalims Chakraborly
3 Jan 2012 Or. 5. Velmurgan
Or. J. Natarajan
Wirnj Sharma
Eubhash Chand
D, Anil Singh
Amuradha Shukls
Funima Farigha
Or. E. Madhu
Sipgy K. Chauhan
F ¥ Pradeop Komar
Kirti Bhandari
fina Singh
T K femis
R Aperawal
| 56. | JICA Workshop on On- - Evalustion of Ongits Visuslization | Dr, Revi Sakhar Ehﬂ":ﬂ“"‘.“
Sitw Visualisation and Dust end Dust Monitoring of Safety | Or.8 K Dura sl
Manitaring, Bangalors, Jan Manigement at Construction She
202

CSIR-CARI, New Dalhi
228
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B | Namo of Sembnarf [ Tithe of paper Author Attended by
No. | Conference :
57, | Seminar on Steel Structure - Or, P Lakshmy
Design and Fabrizalisn, Kew Or. A. K. Garg
Dolid, BB Jan 2012 Dy, Rajeey Goal
5. | Workshop om Tall en Highways D, Mishi Mittal
= Printiples and Practicas, Now Or. 5. Velmenugan
Delhi, 8 Jan 2012 Subhash Chand
[, Nirnj Sharma
TK Amla
R C Aparawsl
58. | Workshop en Enhancing Green | = Nafional GHG Emission lavestory for | Dr. Anil Singh
heuse Inventory Managemsnt, Transpart Sectar
Mew Deihi, 20 Jan 2012
BD. | Werishop on fssues & = Accessibility Probloms Around | Dr. Neslima Chakraboety | Mo. of Scientists
Strategias for Non-Matorited Schools - a Case study Dr. Punima Parida

Transport Modes, 23 Jan 2012 | » Padestrian and NMT on Rural | Dr. BK. Durai
Highways - lssues and Strategies

B1, | 81" Anmusl zession of * Impact of Vehicular emission norms | Or, Revindra Kumar

Transpartation Aesnarch Boord on wehicular pollution roags im Delhi | O M. Erramealli

{TRE], Wazhington, Dr_.. Nataraju

20-22 Jan, 2012 Dr. 5. Velmunsgan

Dr. 5, Gangopadhyay
*  Msssured Curling Stresses Compared | Binod Kumar Binad Kumar

with Thearstica! Stresses in joint | Dr. Renu Mathur Dr. 5. Velmurugan
Plain Comant Pavemants Or. 5. Velmurugan

* Dwislopment of Congestion Cost | Or. 5. Yelmurugan
Equations far Multi-lans Highways
in India

* Development of Congestion Cost | Or. 8. Valmerugan
Equaticns for High Speed Corridors | Or, M, Errampalli

in India Or. J. Natarsju
Dr. K. Ravinder
82. | Warkshop on Neise and :
Wiaration Costrel (WNVC - Meha Dhiman
2012, NPL, New Dalti,
27 Jan 2002

[—!

Knnual Repee 201112
x
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Poblicationg

rapers Publizshed in

Seminars | Conferences

Hame ol Seminar]
Cenlerence

| Workshop on Tranzportation
| Practices in India and the

European Union, New Dl
2 Febs 2M2

Title af papes

Attmnded by

Or. Anuradha Shakla

Course and warkshop on
Conventional and edvence NOT
Technigue for evaluation ol
reinf ereed comprele stnactures,
New Delhi, 24 Feby, 2012

0, YWLK Rao
Br. Rajeey Gotl

Werks=hop on Seztznehle
Technofoges for Narth Easi

& CSIA-NEIST, Agartala,
3-5 Feb 2012

Region Drganiced by CSIA-CREI

| Me. of Scientists

Conference on India Geospatial
Faren with the theme Ges
Badget: Enabling Sustamable
Growth, Gurgaon, 7-9 Feb.
ama

H. Lkzswar Singh
| D, Araracha Shukla

1.

|
| 17 Indian PTV User Groug

Mesting, 9 10 Feb, 2012

» Anglysis ol Travel time refisbdity
ol an whan comider wsmg VISSIM,

| Dr. Ch. Ravi Sakhat
! ibr, E. Madhu

Private [PPP) in Aoads and
Highways, New Delx,
16 Fely, 2012

International suerenit on Public |

JB Sangupta
Dv. Aakesh Kumar

Denesh Ganvir

Workshop in Tannel Engineeniag
for Highways & Expressways,
New Del, 90 Feb 2012

' O, Kishor Kumar
| 0. Mukkarjee

| RLK. Pargarhi
Dr. Pankaj Gugta
5. Prasad

intemational confemnce

on Green Technologees for
Envirpnrmental Rehalilstion,
Heridwar, Uttarakhand, 11-13
Feh, 2002

o Utiration of Waste Materials in fload
Works -Seme Aspects

A. K. Swami
Lima Arun

CSIR-CRRI, New Delhi

2
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o I:l Maite of Spminias |
‘H'-, tu.lltrrmu

Tllﬂ Ill papar

; Author Attended by

71, | Intemationnl Conlemnce an | » Tlti'fi!ﬂ on Fibre Reinforced | O Figen) (e Hecsh Ganv
Fiber Remloroed Concrte Concrofn D Suraj Parkash hkal Goe
i Global Divelopmant FIBCON - | »  Use of synthetic and steel fibre as J.B. Sengupta Dr. Rakesh Ky
2012, Nagawr, Feh 1314, 2012 | reinfarcing admixtures in concrete | Dinesh Ganvir
pavements
o Convenliona! vis-a-vis Synthotic Fiber | Or. Rakesh Kumar
Reinforced Concrete for construction | Pankaj Goel
) of Rigid pavements Dr. Renu Mathur ,
12. | Quality monitoring Processer K. Sitaramanjaneyuly |
in Comstruction of Reads in
India Aeads Conference 2012,
Mumbai, 15-16 Feh 200172
73, | Warkshop on *Artificial Nestral Dr. R.K. Garg 1
Netwarks in seismic control of
Struetian” New Delhi,
17-18 Feb, 2012
74. | Werkshen on Mew and * LimeiCement Stabilisation for Seil | Sudhir Mathur Mo. of Sclantists
Non-Cosventionsl Materisls| and Granulss Mateizls R. K. Swami
:::::Im for Use i Rurad Uma At
easiruction, NRRIDA, . :
Mew Dalhi, 18* Feb 2012 r:::wﬁ:l e
* Construction of Rursl Road with | br. N.K.5, Pundhir
Cationic Bitumen Emulsip Based
Cald mix Technelogy
75. | Workshep on Handling 8
Customer Cemplaints dealing ALE. Bhardwaj
with angey and dticuli
Customer, New Delhi, 18 Feb
22
8. | Beminar en Challanges in — T
Library mamagement Systaem, Mithali Mohapatre
Kolkata, 24-25 Feb 2012
77. | inemational Conference on | & yhom Boats o o ————
Enviranmentally Sustainable it M!m ul:'::'ﬂ'“""‘ an _Mh |
Urban Eco System (ENSURE- of Urban P Senpovent | 5. 5. Jain
2002), T Guwshati, 24-26 Feb M. K. Jain
L |z Or. Devesh Tiwari
____________‘__-_-_-__-_-_ r . 2
homual Ragart 201112
oy ——— i
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Papers Published in
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7+ pnnual IT5 India Conlerence
on Planning and Designing the
junctional Aspects of ITS with
a green Mindset, New Delhi

28 Feb, 2012

[, Anuradha Shukla

_Inlematinnal conference on
intelligent Transport Systems,
77-28 Feh, 2012

Dr. Neshi Mitdal

T|'l'|1rlv;u:»:|:| on CRMS sponsored
by PTB Germany aad NPLL
M Do, 28™ Fuh_EEI'IE'

- D¢, Sippy K. Chaukan

Nationad Symposium an
Designing Roads for disabled

| Pedastrigns in lwdia, New Daki,
1.4 March, 2012

Assessibility issues amd current
practices inIndia

Heekma Chakraborty

| Ms. Neelima Chakrsborty |

: 8 international Symposium
| an Fuels and Lubricants. New
Defe. 56 March 212

Real Warld, Orivig cycle, Emisssan
and Fuel ecanomy for Cas - A case
of Exst Delhi

‘Ravindra kumar
Kamini Gupta

Dr. LK. Dwrai

Ravindea humar

Indo- LS wur-llc:l‘rl:lp on Globial
[hallpeges ; Climate Change,
"4zter and Environment &

Soriety, Gurgoan, 5-6 March
2

. Sippy K. Chauhan

;1™ International Conference
on Solid waste Technology and
Management, Philadelphes, PA,
L&A, March 11-14® 2012

Tanned Big-waste of leather industry
far susiainshle flexible pavement
Canziructian

Kamaraj C.,
Feze T
Mani L1,

Mendal A, B

Shukla Anuradha,
Dr, Gapgopadhyay 5.

Ermings cn Real Time
Emergency Respense through
Source Identification and 30
Productive Modefing, New
Dot 14 March, 2002

Or. Anuredha Shukla

Natignal Seminar on Challenges
and lssaes in Renewablo
Enemyy, New Delhi,

15-16 March, 2012

Dr. Anuradha Shukla

CSIR-CRAI, New Deihi
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Neme of Semenarf

Conference
Natiana! Conference on
Innovative Chalierges in Civl
Engineering, Bhatinds,
1316 Fﬂll{d'l 22

s Fifect of End Aestraind of Beanng on

Conferenca on Patinformatics
for Research and Business
Plancing |28 National
Conventise],

Papers Published in

caminars | Conferences

Titke of paper

Response of PSC Beam

National Comlerance and
Field Study on Landside
Management, Namital, 22-74
Masch 202

= Designod mﬂm:kruﬂlt.lm

& Kashmir rasl fink

Ruthor Attandad by

[r. Suraj Frakash
[, Rajeey Ganl

A.K_ Sinka
Or, V.G. Havanagi

Seminar on Planning for

| Pedesirian Mobility snd Safety

li5c Bangalore, 24 March,
Fill ]

= AccessibBiy problems of Pedestrisns

caze slades

PS. Prasad
e Kishor Kamaa
Strdhir Math

Dr. Nealima Chakraburty | Dr. Neshma Chakraboety

£ Werishop on Project
manitoring Andha University,
Visakhaprinam, 24 March
w2

Hational Conlerence an
Ecotomicology and Heath
Harend, Hitar, 24 Mareh, 7012

Dr. Sippy K. Chauhan
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e

Directar

gangopadhyay S. (Drl, M.Tech. (Transpertation
gystem], ML3C (Transportation), Ph.0.

gogd Development Planning and Managemeant
ROMI

Kenchan P.K. (Dr.), Ph.D IMaths) Scientist-G
[Retired on July, 201)

Kanaga Durai B., (Dz), M.A. {Ecol, MLRE. {Regicnal
Figrring| Ph.0 (Head]

geientists/Technical Dificers
A vari Mt (D], MLE. (eansportation Engineeringl,
Fr.
Dwivedi SN, MLA
Guptz Kamini, M_Tech. (Transportation Engineering)
Euptz 5.K. Diploma in Draughtsmanship {Mech.)
Gupts Nestam J. (De) M Sc, M. Phil [Computer
% setestion], PLD. [Numerical Analysis)
Poansm Singh, BLE. (Cndll, MBEM.
Baz A. Mghan, M_Tech. (Transportation
Enginsering]
Bayi Sekhar Ch. (Dr), M.E {Transpertation
enginesring), PhD.
- syiner Kurnar (D], MLE (Transporation Engineering)
.

S&T and Supporting Staft

Jezt Fam, Mo Matric {Retired on Det., 2011)
Yaormar Ashak, BA.

¥ermar Narendra, Matnic

Ram Sagar, Matric

Simmh Satysbir, S3C, M {Printimg)

Eridges & Structures (BAS)

Ram Kumar (Or.), ME., PO,

{krea Advisar & Head) {on Deputstion)
Lakshmy P. (D, M.E. Ph.D. [Head)

Staff of the

Scientists/Technical Officers

Bhushan Shashi Kumar, Diplama in Civil Engg.

Ohal A. K., M.Tech. [On Deputation)

Gasg R. K. (Dr.). M.Tech, Ph.D.

Gaharwar.5. 5., M.E. (Structure) (On Depatation]
Goyal J. K. M.E. (Structures)

Gos! Rajeev. {Dr.) MLE. (Structural Enginearing) Fh.0
Kumas Narendra, B5e.

Pradzep Kumar, M.E. (Structure Engineering|
Prakash Suraj (Dr.), M.E. (Earthguake Engmeesing), Ph.D. (on
Deputation)

Rana Rajesh, Diploma in Mechan:cal

Rao U.5., M.Tech. {Structure)

Raa VLK. D), M.Sc., Ph.D.

Saha Sukumar (Dr), M.Sc, Ph.D (Applied Maths.].
Sahu G.K.. M.E. [Structure] {On Deputation)

Singh W.E, IT! (Retired an Dec. 2011)

Sharma S.K. (Dr). M.E. {Structure) Ph.D

Suskil Kumar, BLSc., Dip. in Civil Engp., AMIE
Yogender K. Singh, Dip. Electronics

S&T and Supporting Stafi

¥umar Vigay, IT]

Rana, M.5, ITI

Ram Lakhan

Rajveer Singh, Non Matric

Satish Kumar, BLA.

Singh Surinder, 1]

Verma Surender Kumar Dip. in Civil Engineering.

Tratfic & Transportation Planning (TTP]
Gangopadhyay 5. (Dr], M.Tech. {Transpartation System),
M.Sc. (Transportation), Ph.D. [Area Advisor)

Tratfic Engineering & Road Safety (TES)
Mittal Nishi (Dr, MA. (Eco.), Ph.D (Chief Scientist &
Head)

Seientiste[Technical DHficers
Brewas 5.K., Draughisman

CSIR-CARL, New Dethi
235
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0SIR-Central Road Research Institute

Chakraborty Meelima (Dr.), M.A., (Psyche.), RG. Dip.
[Environmental Psycha.), Ph.O

Gautam S.F, BA., LLB

Nataraju J. (Dr.}, M.E. {Highways) Ph. D.

Sher Singh, B.5c.

Singh Harcharan, M.A (Eca), BLEd. (Retired on Jan. 2012)
Subhash Chand, ME (Highways)

Surinder Mohan (Dr.), M.Sc. [Physics), PG Diploma in Ecology
& Environment, Ph. D {Retired on Oct., 2011)

Ummat S.K., B.Com

Velmurugan, 5. (Dr.) M.E., Ph.0. {Transportation Engineering)

S&T and Supporting Staff
Bhel Sushma, Intermediate
Mehto Jag Lal, Non Matric
Mutreja Daleep, B.Com.

Raj Bala, Mon Matric

Verma Ranjan

Transport Planning & Environment [TPE)

Shukla Anuradha (Dr.], M.5c., M. Tech. (Corrosion
Science], FG. Diploma in Ecology & Environment Science,
Ph.D [Head upto Nov. 30, 2011}

Singh Anil (Dr.), Ph.D, (Environmental Science),
(Head wef, Dec 1,201}

Scientists/Technical OHicers

Akhtar Nasim, M.Tech. (Environmental Engg.)

Bhandari Kirti (Dr.|, M.5c. [Envirmnmental Engg.), Ph.0.
Chauhan Sippy K (Or], Ph, D (Chemistry)

Errampalk Madhu {De.) M. Tech [Transportation Planning],
Fh.D

Padma S, M.Tech. [on Study Leave]

Parida Purnima, [Or.) MLA. [Economics), M, Tech,, Ph.D
Pradeep Kumar PV, M.E., (Mech.) MBA

Ravinder K., {Or], M. Tech. [Transportation Engg.) Ph.D.
Singh Hawa, Matric (Retired on Jan,, 2012

Singh Jagdish, Intermediate

Singh Rina, M.Tech. {on Stody Leave|

Sharma Niraj {Or.), M. Tech., Ph.D.

ey As on 315t March, 2012

S&T and Supparting Staff

Chaudhary Neha , Dip in PHE

Daya Ram, B.A.

Dhiman Neha, [T}

Kumar Davender, Matric, ITI (Motor Mech.|
Shakuntla Devi, Non Matric

Sanjay Kumar, M.A. (Pub. Admn.], B.Lib.
Sethi Sarita, BA.

Singh Brij Mohan, Matric

Pavement Engincering & Materials (PEM)
Flexihle Pavement [FP)

Jain P. K. (Dr.) Ph.D (Chemistryl (Chief Seientist
& Head)

Scientists/Technical Dfficers

Behl Ambika, M. Tech{Chemical Engineeringl
Gagendra Kumar, M. Tech. (Transportation Engg.)
Kamrzj C., BE [Civil) jan deputation]

Mittal Abhishek, M.Tech, (Transportation Engg.)
Nagabhushana M.N., M.Sc. (Highway Engp.)
Kumar Narendra, B.A.

Pandey Satish, BE. (Civil) M.Tech (Transportation
Enginearing}

Pundbir N. K. 5. {Dr.|, PhD (Chemistry)

Sangeeta (Dr.), Ph.D. {Palymer Chemistry)

Sharma Girizh, M. Tech (Chemical Engineering|
Shukla Manoj, MLE. [Transpartation) fon Deputation]
Singh Surender, [T]

S&T and Supporting Staff

Amit Kumar, B, Tech (Civill

Hembran Panchanan, Dip in Mechnical Engg
Lohani GC, BA, LLB

Ranjan Anikat, 1T

Rishi 5. K., B.Cam,, Diploma in Boak Keeping &
Accountancy

Raphusaran, Non Matric

Annual Report 20112
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Rigid Pavements (RP)

Mathur Renu ( Dr.), M.Sc., Ph.D. (Head, upto Nov.
40, 200

sengupta J.B, M.Sc. (Applied Chemisiry), (Head,
wel. Dec. 1, 201

Seientists/Technical Officer

Binod Komar, M.E. {Hill Area Development
Engineering)

Dinesh V. Ganvir MLE, (Highways & Transportation)
Goel Pankaj, M.Tech [Const.Engg & Management)
Jain A. K., M.E. Hons, (Transportation Engg.] fon
Degutation|

Mishra A. K. (Dr.}, M_5c. {Chemistry), Ph.D. {Retired
in June 30, 201)

Rakesh Kumar (Dr.}, M.Tech, PhD (Civil Engg)

S&T and Supporting Staff
Aashia, ITI

Choudhary Asif Hussain, B.Com
Pant Ashok, Higher Secondary
Saini Karuna, M.A. (Economics]
Singh Balbir, Non Matric

Singh Manaj Kumar, B.E. [Civil]
Singh Nihendra, B.A

Pavement Evaluation (PE)

Sharma B. M., M.E. (Transportation Engg.| (Chief
Seientist & Head upta Oct. 26, 2011)
Sitaramanjaneyulu K., M.E. [Highway Engp.) (Head
wef. Oct. 27, 2011)

Scientists/Technical Dtficers

Dass Shankh, BE, (Civil)

Deori Sanjay, M.Tech., (Transportation Enggp.)
(Transferred w.e.f. July 12, 2011)

Jain Sunil, M.E. (Transportation Engg.]

Kumar Shanta, B.5c., LLB

Pardesi R. C., B.5¢.

Pokhriyal 8. P, M.5c. (Maths & Statistics)

As on 315t March, 2012

Pradeep Kumar, M.Sc. (Physics), M. Phil (Instrumentation|
Rampal, B.5c.

Rao Y. V., M.Sc. [Maths)

Rastogi Sarita, Higher Secondary, Dip. in Commercial Art
Sagar A. K., B.Sc. Engg. |Civill, MBA, M. Tech. [Enviranmental
Engp.|

Singh Ajaypal, Diploma in Civil Engp,.

Singh Attar, Diploma in Civil Engineering

Singh Maidan Pal, B.5c.

Singh P R., B.5c.

Srivastava R. K., M.Tech.

Sudesh Kumar, M.Sc. (Chemistry]

Tiwari Devesh (Dr.), M.E (Transportation Engg.), Ph.D

S&T and Supporting Staff
Ham Lal, Non Matric

Singh Mahinder Prasad
Singh Pratap , Metric 1T]
Verma Pushpa, M.A.

Geotechnical Engineering (GTE)
Sudhir Mathur, M.Tech. (M & FE|
[Chief Scientist & Head)

Scientists[Technical Dificers

Arun Uma, M.Sc. (Chemistry)

Beg Raj, B. Sc

Ganesh J. M.Tech.[Geotechnical Engg.)

Goel Nitesh, M.Tech (Transportation] (On Deputation]
Gupta Pankaj, (Dr.), Ph.D (Engg. Geology)

Guruvittal L. K., M.E. Highway)

Jai Bhagwan, M.Sc. Physics

Kumar Kishor (Dr.), Ph.D. (Geology Engineering)
Mukherjee Deepak, M Sc. (Applied Geology)
Murugesan.V, SSLC

Panigrahi R. K., M.5c.Tech. (Applied Gealogy).
Pramada Valli P (Dr.), M.Sc. (Applied Geologyl, Ph.D (Applied
Mathz)

Prasad Prema, M.A.

CSIR-CRRI, New Dalhi
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" As on 31zt March, 2012

Prasad.P. §., M.E. (Geatechnical Engg.).

Ranjan Alok, M. Tech. (Engineering Gealogy)

Singh Kanwar, M.Tach. (Geatechnical Engg.)

Sinha Anil Kumar, M, Tech, (Geotech. Engg.)

Swami R. K., M. Sc. [Chemistry|

Vasant.G. Havanagi, (Dr.), M. Tech, Ph.D. [Highway & Geatech
Engg),

Kanaujia V. K., BE. (Civil]

S&T and Supporting Staff
Hari Ram, Non Matric
Jamdar Mehto, Non Matric
Rekha, ITI, BA

Saha Sunil Chander, Matric
Surinder Kumar, Non Matric
Ved Prakash, Inter

Vijay Singh, Non Matric

HRD & Project Management (HRP)
Sudhir Mathar, M.Tech (SM & FE)
{Area Advisor)

Planning Monitoring & Evaluation (PME)

Saurikihia A., M.Sc. (Env. Engg.), PODPM, AMIE (Head upto
oct 24,201}

Dr.Kanaga Durai B (Ov.) PhD. (Head w.e.f oct 27,2011}

Scientists(Technical Officers

Aggarwal Midhi, M.Sc. (Chemistry)

Ravinder D., Diploma in Computer Engp.’A”" Level, BCA
Saxena Alind, M.A {Eca), PG. Diploma in Computer Science, M
S [Software System) (Retired on Sep. 30, 201}

Saxena Anshul M.Tech (IT)

S&T and Supporting Staff
Ashok Kumar

Santosh, Non-malric

Sri Lal, HSC

aagar Ram

Twhnnlungaﬂugﬂmm&Eus]nmuammm!
Cell & ERP Cell

Saurikhia A, M.Sc. (Env. Enga.), PGOPM At
(In-charge)

Scientist | Tecnical officer

Khan Farhat Zahoor M.Tech (Geotechnical)

Mazih Kamla, MCA

S&T and Supporting Staff
Kapoor Kamalesh, M.A.
Prakash Dinesh, Non-Matric
Sinha Preeti, BCA

Infarmation, Liaison & Training (ILT)

Amia T. K., M.Sc. (Chemistry), Associateship in
Information Science, M. Phil. Science Communication
& Journalism (Head)

Scientists(Technical Officers

Agarwal R. C., BE. (Mechanical Engg.l, AME. PG
FDOM {TOM, C. Engr. (I]

Arora Anita, M.Sc. (Chemistry)

Jain Kavita, M.Com

Jeevan Lal, Intermediate (Retired in March, 2012)
Meena M, K., M.Tech. (Civil)

Pal Prityush Kumar, M. Sc. (Computer Sciencel

S&T and Supporting Staff

Batra Bhupinder Singh, B.Com.

Deep Chand, Non Matric

Khan Amin AR, M.A [Political Science)
Sumitra Bai, Non.Matric

Photo Section

Kumar Ashok, Certificate Course in Colour
Photograghy

Singh Rajbir, B.A.

u-llﬂi'l'ir Mﬂlﬂnem;nt

Bharadwaij, R, 5., M.Sc., Associateship in Information
Science, M.Phil (Science Communication & Joumaisml
(Head)

ﬁ-ﬂﬂlr-ll I_:IEP':H‘l 2om-12
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geientists/Technical Officers
Kannan 5., M.Sc.

S&T and Supporting Staff
Kumar Sunil, B.A.

Computer & Networking (CCN)
Dutta R. N., M.Sc. (Operational Research| (Head)

Scientists[Technical Dfficer

Dubey Vivek, MCA, PGDBM

Mariappan 5., Diploma in Computer Technology
Rajasekhar B., B.E. (Electronics & Communication]
Rani Reeta, M_Sc. IT, MBA,

S&T and Supporting Staff

Kumar Anil, Intermediate and Computer Course in
FC Hardwara and Computer Operation

Kaushal Vijay Kumar, MCA

Mznpreet, B.Tech.

Shiv Lal, Non-Matric

Instrumentation (INS)
Sharma D. C, B.E. (Elect), M.Tech (Computers|

[Head)

Scientists{Technical Officers

Chadda Renu, M.Sc. {Botany|

H. Lokashwar, M.Sc. {Electronics)

Jangpangi Lalita, ME. (Control & Instrumentation)
Meshram PC., M.Tech. (Digital Communication
Engg.)

Prasanna Kumar P, M.Sc. [ Physics)

Saini A, P, B.5¢., Diploma in Electronic Engg-
catish Kumar, Diplama in Electronics &
Communication

Sharma V. P, Matric, ITI, Diploma in Elecirical Trade
(Retired on March 31, 2012)

Subodh Kumar, M5, MBA

Tiwari Y. C., M.Sc. [Physics)

As on 31st March, 2012

SE&T and Supporting Staff
Kapoor K. J. 5., B.Com, IT]
Shukla Jai Prakash, Matrc
Paswan Bhawesh

Mechanical Enginearing Support
Bharadwaj, R. 5., M.5c, Associateship in Information Science,
M.Phil {Science Communication & Journalism| (Head)

Scientists/Technical Officers

Arora Ashok Kumar, M.A., Dip in Auto Engg.

Gola Kewal Krishan, Post Dip. in RIAC & Mech. Engg.
Harish Kumar, ITI

Sharma N. K, Diploma in Mechanical Engg.

Sharma Ashok Kumar, Inter, ITI (Motor Mech.)

Singh Bir, ITI

Singh Gurdeep, Non-Matric

Singh Bhim, Non-Metric

Singh Satnam, Matric, ITI, National Apprentiship
Certificates

Mahd. Irshad, Dip in Drafismanship (Mech.)

S&T and Supporting Staff

Kishan Swroop, ITI (Electrical/Wireman Course)
Kumar Om, BA., ITI

Meana Babu Lal, Non Matric

Om Prakash, [T [Fitting)

Panickar K. R. C, Matric (Retired on July 31, 2011
Ram Pal, Non Matric

Sachdeva H. L, ME Mech. Engingsring

Singh Lakhbinder, H.Sc, ITI (Motor Mech.)
Singh Maohan, Higher Sacondary

Sunil Kumar

Sunil Datt, Non Matric

Documentation & Library Services (DLS)
Ashok Kumar, (Dr] MSc, M.LLSc. Ph.D.,
{Area Advisor & Head)

C3IR-CRRI, New Delhi
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As on 315t March, 2012

Scientists/Technical Dificers

Aggarwal Neera, M.A., BLLI. Sc., Associateship in Information
Science

Chhabra Pavan, M.Sc. (Physics), M.LLSc

Mohpatra Mitali, DLLSC POLLSC. MLLSC, PGOLAN
Ravinder Kumar, MA [Pub. Adm) Diploma in Dffset Print. Tech.

SET and Supporting Staff

Ching Lydia, BSc MLISC

Rangarajan R, Digloma in Mechanical Enpa.
Sharma Dev Dutt, Matric

Post-Graduate Research Programme (PGRP)

Jain P. K. (Dr.), P8.D. [Chemistry) (Coordinatar)
Lohani G. C., B.A. LLA

Rajbhasha Unit
Anang Pal Singh (Dr.), M.A. (Hindi), B.Ed., Ph.0. Dip. in
Translation (In-charge)

Choudhary Sanjay, M.A., BEd., Adv. Dip. in Comgputer
Khuttan Santosh, B.A,

Thapa Tek Chand, BA,

Estate Services (ESS)

Civil Section

Jai Bhagwan, M.5c. Physics [Head up to 31-08-11

Goel Rajeev. (Dr.] M.E. (Structural Engineering] Ph.0 (Head
w.el 1-09-1)

Scientists & Technical Dificers

Krishna Kant, Dploma (Crvil Enggl

Mulkash Kumas, M.Tech. (Construction Engg. & Management)
Sabharwal, A, BE [Civil) MBA [Marketing|

Tyagi V. K., Dip in Civil Enpg

S&T ond Supporting Stafl

Dass, R. C., Non-Matric (Retired on Jan. 2012
Gautam Pandey, Non-Matric

Harish Kumar, B.A.

Kailash Kumar, Matnc

Manjhi Raja Lal, Non-Matric

Mehto Raj Kishore, Non-Matric (Retired an July, 201)

__---""m-,

Singh Bhanwar, Non-Matric
Varshney Vaibhay, Dig. in Civil Engg,
Vinod Kumar, Mon-Matric

Hurticulture
Seientists & Technical Dfficers

Ashok Kumar, M, Sc. (Hort.| (In-charge|

S&T and Supporting Stafl
Raj Pal Singh Gautam
Tek Chand

Electrical Section
Sharma D. C, B.E. (Elect), M.Tech (Computers)
{Head)

Scientists & Technical Dificers
Suresh Chandra, BE [Electrical Engg.) Incharge

SET and Supporting Stafl
Mitthan Lal, Mon Matric
Sant Ram, BLA.

Satpal Rana, ITI {Retired on April 30, 20M)

Maharani Bagh Staff Quarters (MBSO)

Sharma, B. M. (M.E. Transportation Engg.| [Area
Advisar)

Tripathi A. K., Dip.in Civil Engg (Head)

Scientists & Technical Dificers
Grover Sunil, BE. (Civil)

Meena Muni Raj, B. Tech (Electrical)
Singh 0. ¥, M.5¢c.

S&T and Supporting Staff
Bhatt Pankaj

Mohan Lal, Non Matric.

Prem Chand, Non Matric

Singh Babban, B4
Shababuddin Khan, Non Matric
Sheonandan Prasad, Matric
Tara Chand, Dip.in Civil Engy.

hnnwal Report 20M1-12
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Vilkram Singh, Non Metric

Direciorate

Gauba A. K, Intermediate

Jetly Pushpa, B.A,

Singh Kartar, Matric

Singh Madhu Sutfan, Nan Matric
Saini Sunita, HSc

Administration

Jitender Parasar [Controller of
Administration)

Singh B. K., [Administrative Officer)
Behl AK., [Joined on July 27, 2011)
Kumar Vijay, HSc

Mehto Yogmder, Non Matric

Rakesh Kumar, Intermediate

Ravi Kumar, Nan Metric

Sachdeva Priti, B.A. (Hons) & Diploma in Secretarial
Praclices, (Receptionist)

Singh Karam, Matric

aingh Kiran Pal

Thakur Suresh Prasad, Matric

Establishment.|

Chopra Rajesy, Sr. Sec.

Dhingra 5K, B.Com

Devi Sumitra, Nan Matric

Kaur Satinder, BA.

Kant Chandar

Kemar Anil, B.Com, Diploma in Management|an
Deputation)

Mehta Sri Ram, Matric

Nita Kumari, B.A. [Section Officer)

Paswan Krishna, Matric (Retired Jan., 2012]
Verma Kamlesh, M.A., Certificate in Library
Science

Vinod Kumar, ELA. (Dfficiating Section Officer]

Establishment-1l

staff of the e -

—_—r

C5IR-Central Road Researeh Instituta

As on 31st March, 2012

Kumar Vijay, (Section Officer)
Kumar Anil, B.A.

Desraj

Dinesh Kumar, Non Matric
Madhu Bala, B.Com

Malhotra R. K., HS¢

Sharma Ramesh Chand, H.5¢.
Singh Gajai, Nen Matric

Singh Narendes, M.A.

Talwar Baldey

Verghese Kunjumol, Senior Secondary

Personnel Cell

Bhatia Parveen, B.A., Certificate in Lib. Science
Dharam Pal, Non Matric

Meena Murari Lal, B.A,

Ragan Tirkey, BA. (Hons.)

Rawat Sanjay, B.A., PEOIAPM (Section Officer)

Vigilance Cell

Singh Vandana 0., |Section Dfficer|

Chauhan Purushatam Lal, B.A.

Dhamigja Amuna, B.A.

Kurian Sam SSLE

Singh Hoshiar, Matric (Retired on Dec., 2001

Cash
Bhambeta VK., Matric
Kishan Aam, Nen-Matric

Finance & Account Section
Changlai H., F&AD

Indora Jai Prakash, F & AD
Gurmeet Kaur, S0, F&A
Malik Nealam Matric

Nagi Vikas Singh

Phood Chandra, M.A,

Sharma Bishan Dass, BA.
Singh Ajit Kumar, B. A,

Singh Balbir

CSIR-CARL Mow Delhi
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O8|R-Cantral Road Research Institufe

Az on 318t March, 2012

Singh Bhajan, BLA,

Singh Dheeraj, Soction Officer, FEA
Singh Jagdish, Matnc

Shiv Narain, Non-Matric

Purchase Section

Rath Debraj (Store and Purchase Dfficer) [Resipoed,
Nov. 30, 2011)

Kaushal Kishoro, (Dy.  Store and Purchase
Officer) (Joined on August 4, 2011)

Dussy Virender Kumar

Kumar Vijendes, Matric

Chhachhia Sumer Singh

Singh Jod (Trmastemed)

Shah Ram Badan, Matric

Singh Randhir, Nan Matric

Verma Veena, M.A

Laditeshwar, Steno

Bairagi K.

Store Section

Kukreti, C.M,, HS¢c

Kismps Bijender

Marwaha Vijay Kumar, B Com

Paswan Gore Lal, Matrie

Singh Jaswant

Verma 5 6., S50, Store and Purchase (Trans terred]

e
Security, Guest Howse ang Cantagy
Security
Prakash [kn, Non-Matrie
Singh Oharam, (Care Taker)
Singh Ram, Non-Matnc

Guest House (Wing | & 1))
Acharya Keshav Ram

Balmiki, Ramsai

Bariya Rajesh

Narayan Chot

Pardesi R.C, BSC (Manager)
Siddiqui Fasih Ahmed (Manages)
Singh Fajhir

Sinpgh Rappat

Suraj

Canteen

Praknsh Braham, Non-Matric (Manager
Hem Kumar

Kumari Kamlesh

Kumar Manng

Rao Ramesh

Singh Balbir

Singh Raginder

Thapa Prem Bahadur, Non Mairic
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Management

Management Council of CRRI

DOr. 5. Gangopadhyay
Director

CSIA-CRRI

New Delhi

Prof. S.K. Bhattacharya
Directar

CSIR-CBRI

Roorkee

Dr. Rajeev Garg

ar. Principal Scientist
CSIR-CRAI

New Delhi

Dr. Vasant Havanagi
5r. Principal Scientist
New Delhi

Dr. K. Ravinder
Sr. Scientist (TPE)
CSIR-CRRI

Mew Delh

Ms. Ambika Behl
Scientist
CSIR-CRRI

New Delhi

Ms. Pawan Chabra
Principal Technical Officer
CSIR-CRAI

New Delhi

Dr. B. Kanaga Durai
Head (PME)
CSIR-CRAI

New Delhi

Sh, H. Chonglei )
Finance & Accounts Officer

CSIR-CRRI
New Delhi

Sh, Jitender Parasar
Controlier of Administration
CSIR-CRRI

New Delhi

Chairman

Membar

Member

Member

Member

Member

Member

Member

Member

Member-Secretary

CSIR-CRRI, New Dalhi
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Prof, D, V. Singh Chairman Eﬂr; f's ﬂf"rt'{":h"ﬂm ::Eﬁ“'
FNAE, FNA, FASc, FNASE, FIE PMEGCOIFISE 3 Namiy
1002, Sunbreeze Apartments Syructural Engineering Research EE]
Tower B, Vaishali, Sector V ' | Centre .
Ghaziabad-201 010 CSIR Campus, TTTI Taramani
P i — Post Bag No. B287
Lt. Gen.S. Rai Shankar, VSM  Member | Chennai600 113
DG, Border Roads and colonel {External
g:r::rga?é.“gr ke ihﬁunl:erl Prof. 5. K. Bhattacharya Member
E - Directar
.:;T;nizdﬁ;::t ' Central Building Research Institute
Shri 5. K. Puri Member .FmL B.K. Mishra .H-Eml:-a:
Ex. DG (Road Development & {External Divector
gp:;;“: Eﬂﬂawufm‘l Member) Advanced Materials and Processes
-E 4 uH ent Lok, Fhase- Research Institute
ol e L Hoshangabad Road
| Prof. M. R. Madhav Membar Near Habibganj Naka
| Professor {External Bhopal- 462 064
"SUTEJA" 159, Road No. 10 Member| !
Banjara Hills Dr. 5. Gangopadhyay Mernber
Hyderabad-500 034 Director iDrector, Lab)
| ' CSIR-CRAI
| Prof. B. R. Marwah Member .
Executive Director {Extemnal ﬂﬂ';‘; T:Ih::i :;;d' PO. CRRI
NC College of Engg. & Technology | Member] ‘
:;ﬁmm, ?"'P‘“ Head or His Nominee Member
oo | - | Planning & Performance Division  (Permanent
Dr. L. R. Kadiyali Member | Council of Scientific & Industrial  Invites)
Chief Engineer (Retd.), MaSRTH (External | Research Anusandhan Bhawan
R7-44, Bhawani Kunj Member| 2, Rafi Marg
Behind 0-2 Vasant Kunj ‘Mew Delba-10 001
New Delbi-10070 | o | i
' Shri Kandasamy Member ‘Secretary, RC Member
' Director General (Road Dev.] Or. P. K. Jain
 Special Secretary to Govt. of India Scientist "G” & Head PME
Ministry of Road, Transport & \CSIR-CRAI, New Delhi-190 020
Highways iEmaiI: pramodj.crrif@nic.in
1, Parliamant Strest | Phone: 26921835 (Ext. 223)

New Delhi- 10 001 | | M: 9910113902 |
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