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Fascinating History of Hill Cart Road:
new NH-110 (old NH-55)—way to Darjeeling,
and its present crisis
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Collapse of Baltimore Bridge and
wake-up calls for Indian Engineers

Sanjoy Kumar Nandi

Environmental Management For Construction Site With
Particular Reference To Multipurpose Cyclone-Shelter
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83rd Annual Session of Indian Roads Congress held
during 8th to 11th November, 2024 at Pandit Dindayal
Upadhyay Auditorium & Science College Ground, GE

Road Raipur, Chhattisgarh : A brief Report
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Abstract

Darjeeling is one of the most beautiful hill stations of the country and is fondly known as ‘Queen of
Hills” The name Darjeeling’ came from the Tibetan words, dorje’ meaning thunderbolt (originally the
scepter of Hindu God Indra) and Tling’ a place or land, hence ‘the land of the thunderbolt.” The other
school of thought about the origin of the name Darjeeling is - the name Darjeeling comes from the word
Dorjeling-pa, a Lama. Prior to its acquisition by the East India Co. in 1835, Darjeeling formed a part
of Sikkim.In this paper, the authors portrayed the history of Hill Cart Road, the lifeline of Darjeeling.
The crisis of capacity-constraints that is being faced now and the endeavours to cater for those, have

also been highlighted in the paper.

The Early History

The length of the road from Siliguri to Darjeeling is around 80 km which is popularly known
as Hill Cart Road. It starts from Venus More inside Siliguri City and around 2.5 Km away ie, at
Darjeeling More (Mohon Lal Chowk), the erstwhile NH-55 and presently redesignated as NH-110
starts and continues up to Darjeeling for a length of 77Km.

If we look back to the historical background of Darjeeling, it is stated to have been liked by
British when Lord William Bentinck, Governor General of British India sent two officers Captain
George Lloyd and J. W. Grant to solve the disputes between Nepal and Sikkim. These two officers
stayed in Darjeeling for six days and submitted one report to William Bentinck in 1829. Deputy
Surveyor General of India, Captain J.D. Herbert subsequently visited Darjeeling in February and
March 1830 to survey the site. Before that, Darjeeling used to be a part of Nepal which came to
an end in 1815 when the British mandated Nepal return the tract to Sikkim at the conclusion of the
Anglo-Nepalese War (1814-16) by way of the Treaty of Segowlee or Sugauli (1815) and subsequent
Treaty of Titalia (1817).

At that time, there was no direct route to Darjeeling, it was accessed through Sikkim and permit had
also to be obtained. On 1835, British East India Company took the lease of Darjeeling with the agreement
signed by East India Company and the Chogyal of Sikkim- Tsugphud Namgyal against an annual payment
of Rs. 6,000/~ to the Chogyal of Sikkim. Darjeeling was recognised by the British as a sanatorium and
a holiday destination. From 1841, tea plantation in Darjeeling was started after clearing the jungle by
Dr. Archibald Campbell, who was appointed as first Superintendent of Darjeeling by East India
Company and it became popular. Dr. Archibald Campbell was responsible for the early development
of Darjeeling and in his tenure of 10 years from 1839 to 1849, the population of Darjeeling grew
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from only 100 to 10,000. On 1850, Darjeeling Municipality was founded. Another British officer
General George W. Aylmer Lloyd was given the responsibility of construction of road from Siliguri to
Darjeeling. For this work, Lt. John Gilmour was engaged as Executive Engineer on 2nd July, 1838.
During 1839-42, problem of construction of the road was faced because of alignment and steep slope.
John Gilmour because of his poor health, was replaced by Robert Cornelius Napier, the 1st Baron
Napier of Magdala, then a licutenant. Napier constructed the road which was through dense forest
and with steep slope. That road was known as “Old Military Road.” During 1839, another road was
started by General Lloyd from Jalapahar Cantonment to Darjeeling Chourasta at the cost of Rs. 8
Lakhs which was known as Calcutta Road. This road too, was not fit for cart movement.

In the meantime, a lot of people from neighbouring states like Tibet, Bhutan, Nepal and Sikkim
came to Darjeeling for better employment and living to settle and they started to stay in a place
which had become known as “Bhutia Basti” A new road construction was required, especially this
need was also emphasized by the Sikkim Expedition on 1860. Government accordingly sanctioned the
construction of a cart road. In 1860, jungles from Kurseong to Darjeeling was cleared, and from 1861
road construction started from Darjeeling
to Kurseong which was completed in
1864. The construction of road up to
Siliguri was completed by 1869.

In 1861, a treaty was signed between
son of Chogyal and the British, which is
known as “Treaty of Tumlong”, Tumlong
was the then capital of Sikkim. By that
treaty, Darjeeling was liberated from
Sikkim. The British expanded further into
the region using the Anglo-Bhutanese War
(1864) and consequent Treaty of Sinchula
(1865) to incorporate Kalimpong and the
lands east of the Teesta River into British

control, thus came into existence the region

now commonly referred to as the Darjeeling
hills: an area that loosely corresponds to connecting Darjeeling to Siliguri shown at the half-way point

the contemporary administrative districts of at Kurseong, 19 and half miles away from Darjeeling).
Darjeeling and Kalimpong.

Fred M J Pinn while scripting the history of Darjeeling, described it as “Road of Destiny.” It is
also known from other source (Darjeeling Stories- Sahibs, Natives, and Oddballs by Sonam B Wangyal)
that under the supervision of an Anglo-Indian engineer Deewar, the Hill Cart Road was constructed, but
no credit had been given to Deewar. Darjeeling being one of the favourite holiday destinations and a
sanatorium, before independence, the Hill Cart Road was one of the most well-maintained roads of
the country.

In the year 1919, a Sub-Division office of PWD was established at Kurseong to look after the
road. Mr. A.L.P. White took over the charge of the office on 24.04.1919. In 1937, when the Queen
of the Britain was on a tour to Darjeeling, the Paglajhora area sank 5 - 6 feet and stones were
filled in drums, and wooden planks were laid over the drums to make it motorable in a short period.

During pre- and post-independence period, the road was being maintained by the State PWD. On
August 1992, the road was declared as National Highway 55. Presently, it is redesignated as NHI110. For
NH-55, the chainage was started counting from Darjeeling as 0 Km and ended at Mohon Lal Chowk
(Darjeeling More), Siliguri as 77km but for NH-110, the counting of chainage has been reversed, the
implementation process is under progress.
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(Picture 3: Bullock Carts were plying on the road, from
there, the name “Hill Cart Road” came.)

At that time, only horse drawn cart and bullock

cart were plying on that road, that is why, the
road became popular as “Hill Cart Road.”

2. The start of laying Railway tracks on the same alignment of Hill Cart Road

In 1878, a Company, called
the Darjeeling Steam Tramway
Company Limited, had been
formed, under an agreement,
which was entered between Mr.
Franklin Prestage, as trustee on
behalf of the Company, and
the Secretary of State for India
in Council, for the purpose of
constructing,  maintaining, and
working a steam tramway from

the terminus of Northern Bengal

N ¢ R

State Railway at Siliguri to

Darjeeling. The tramway was to (Picture 4: Father of the nation Mahatma Gandhi also visited

be constructed upon the existing Darjeeling during June, 1925 when he met
cart road between the above two Deshbandhu Chittaranjan Das, a renowned lawyer,

stations, the Government paying and a great freedom fighter from Bengal.)

the Company for maintenance of the road with all the bridges, embankments, and other works necessary
for that purpose, while the Company have undertaken at their sole cost to strengthen the existing
bridges and other works so as to carry their tramway with its equipment safely. The work commenced
in April, 1879 and within one year, the rails were almost laid upto Kurseong. The line was finally
completed for opening to Darjeeling station on the 4th July, 1881, though it was opened for traffic
from Siliguri to Ghoom some months earlier. The railway line was originally built to transport British
soldiers and patients to the sanatorium of Darjeeling. The railway track was first laid from Siliguri up
to Tindharia with a locomotive workshop at Tindharia built in 1909-1913. DHR obtained the status of
World Heritage site on 5th December, 1999. The Darjeeling Himalayan Railway consists of 88.48 Km
of length with 2 feet (0.610 meter) narrow gauge track that connects New Jalpaiguri Railway station
with Darjeeling Railway Station, passing through Ghoom at an altitude of 2258 meters (7407 Ft.)
which is the highest railway station in India and 14th highest in world. However, the length along
the railway track from Siliguri to Darjeeling is 79.2 Km.
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(Picture 5: Laying of railway track by the side (Picture 6: A locomotive on the line of the Darjeeling
of Hill Cart Road) Himalayan Railway passing along the main street of
the village.)

(Picture 7: Darjeeling Railway Station in early 19005 (Picture 8: Ghoom railway station, Darjeeling)

The point to be noted here is, the railway track was constructed after the construction of Hill
Cart Road and the railway alignment mostly passed adjacently to the road alignment. There is no
tunnel in the railway alignment. Presently, from New Jalpaiguri to Darjeeling, one pair of passenger
train trip is available in a day, which starts from NJP at 10.00 am and reaches Darjeeling on 5.00
pm, and from Darjeeling one passenger train starts at 9.00 am, and reaches NJP station at 4.15 pm.
However, from Ghoom to Darjeeling, around 8Km, up and down, there are 8 (eight) trips in a day,
which is known as “Joy Ride.”

So, the main transportation requirement of Darjeeling, both passenger and goods freight are being
catered to, through the road transport.

3. Problem of road-bench sinking and landslide in NH-110

The mid portion of this road at Tindharia(50-53Km), Gayabari(44Km), Paglajhora(41-42 Km),
Mahanadi(40 Km), (chainages counted from Darjecling side), a stretch of around 15 km length is
perpetually land-slide prone zone. As per available record, during 1968, a massive land-slide occurred
at Gayabari resulting in the loss of many lives. For the first time in the history of this road, D-50
Chain Dozer was made in use to clear the obstructions and it was operated by Mr. Jeffrey, the owner
of Rambuk Tea Garden.
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On 3rd July, 1998, Paglajhora area was completely devasted following heavy rainfall in this area.
Areas such as Tindharia, Chunabhati and Bokshijhora of Darjeeling recorded other major landslides.

It was on 15th July of 2010, a catastrophic landslide occurred when a stretch of 450 meter of
the road slided into the valley and traffic was suspended for nearly one year.

Again, on 18th September, 2011 an earthquake of a magnitude of 6.9 in Richter scale (At Sikkim)
occurred followed by heavy rain when three major land-slide occurred at Tindhoria, S1 at 50.25 km
with a height of 34.9 mt, S2 at 52.75 Km with a height of 102.8 mt and S3 at 53.48 Km with a
height of 38.7 mt.

(Picture 9: Photos of Tindharia Land-slides during 2011)

After persistent efforts and elapse of time, the land-slides could be restored with an innovative
application of Reinforced Earth with a world record of highest RE structure of 102.8 mt. The project
was completed on 16.01.2021
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(Picture 11: After restoration, S2 spot with RE structure
height of 102.8 Mt, highest in the world.)

(Picture 10: After restoration, SI spot,
RE structure of 34.9 Mt.)

(Picture 12: After restoration, S3 spot with a height of RE
structure of 38.7 Mt.)
[ L

(Picture 13: Landslide, Darjeeling Siliguri Road, 1993, During 1951)

Almost every year, some slides occur in this road, the last one occurred during last week of
August, 2023. The same was restored within the same year.
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(Picture 14: Land slide occurred at NH-110 near Saint Merry s Church,
Km 37.8 from Darjeeling, during August, 2023)
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(Picture 15: Photo of the same spot after restoration)

4. Road connectivity between Siliguri and

Darjeeling Darjesting
NH-55 [New NH-110] from Siliguri to Darjeeling is ‘. 7 _._q-_;_,q;,-m. Sb&m
approximately 77 km long, (en route passing through Sukna, | ‘ ' s &
Chatakpur: Bl

Tindharia, Mahanadi, Kurseong, Sonada and Ghoom). Two |t Sonada:

smanal

other routes, one from Sevoke,Teestabazar, Peshak, Jorebangla, Jla
- i “Kalijhorag
B anganung) ) ok

Darjeeling and another via Mirik, Simanabasti, Sukhiapokhri, e

Ghoom, Darjeeling being a bit longer, the most popular
route is from Siliguri to Kurseong is via Rohini (This road
is named as Subhas Ghising Marg), while ascending because
the gradient of this road is less steep and via Pankhabari
from Kurseong to Siliguri while descending which has steeper
gradient but quicker route to reach Siliguri. But the stretch

oy
between Kurseong and Darjeeling can only be accessed via it
NH-55 (32 Km). Kurseong to Darjeeling through NH-110

have many urban locations namely, Jorebangla (7-8 Km),

Balgochi

Ghoom (8-9Km), Rongbull (11Km), Sonada (17-18Km), ey -
St Merry’s Church (29Km). work between Siliguri and Darjeeling)
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This area is populated, and there are tendencies of houses and shops being constructed by the
side of NH by encroachment of lands in many cases. Because of the encroachment problems in many
narrow areas, the scope of widening of the road has substantially been reduced. However, constant
interaction is being made with the district land revenue department for resolution.

The average daily traffic volume is 13920 PCU including the equivalent PCU for 491 Commercial
Vehicles Per Day. The peak hour traffic volume is very high, around 1100 PCU of mainly passenger
cars / tourist vehicles, and it increases manifold during tourist season.

5. Idea of making the railway track at grade with roadways

(Picture 17: Railway Track running parallel to the NH-55)

The DHR runs parallel to NH-55 from Darjeeling More junction of Siliguri to Sukna, where
sufficient formation width is available alongside the road and in these stretches the movement of both
rail & road traffic is smooth (Picture 17).

But in the hilly terrain, beyond Sukna, mostly for the portion from Kurseong to Darjeeling, the
railway track shares the same carriageway with NH-55 at several stretches due to constraint (occurrence
of landslide, road side structures etc.) in the formation width (Picture 18).




(Picture 18: Railway Track sharing the same carriageway with NH-55)

Although transportation of passenger and goods are predominantly dependent on NH-55, the

capacity of the NH is very low at several stretches due to restricted formation width. The scope for

increasing the formation is not easy due to the occurrence of landslides, obstructions due to road

side structures, cost and other geological implications of hill side cutting, etc. Such locations cause

congestion during peak-hours, affect the road safety, and decrease the overtaking/crossing opportunities

of vehicles. Moreover, the Kurseong-Darjeeling section is dependent on a narrow road corridor, despite

effectively Single-Lane facility at some places because of the presence of DHR tracks on the same

road formation since vehicles cannot traverse through the tracks due to the significant level-difference

between road surface and railway tracks. The details of critically congested stretches are briefed below:

Ti f Avg.
. Length fme o Avg. Queue = Nos. of Services
SL Location heavy . Queue
(km) ) time occurrences | affected
congestion length
10 nos to
Darjeeling 50 nos
1 town to 8.800 [congestion
Jorebungalow 10-15 minutes and traffic
07:00 am to in normal 100 jam has
11:00 am & days and meters been E .
ssential
3:00 pm to | about 1 to 2 to 1 observed g
) ) commodity,
2 Rangbull 0.300 5:00 pm hours in peak | kilometre | throughout public/
3 Sonada to 2300 season 0 flay tourist
Sani Mandir ’ i transport
peak season &
Kurseong time]
4 | tourist lodge 1.700 emergency
to zero point Services
100 m {10 nos. -15
10.00 t :
5 Mahanadi 0.300 5 0 a;nm ®1 10-15minutes | (in peak —
. season) [Moderate
Tindharia 10.00 . 250 m congestions
.00 am to
6 Railway 0.400 3.00 20-25minutes | (in peak | have been
. m
Hospital p season) observed]
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The stretches of NH-55 having the problems in smooth movement of the road traffic on account
of shared carriageway (by road and rail traffic in different level) have been identified on 37 locations,

which aggregates to a length of approximately 19.0 Km.

There are several crossings of the railway tracks over the NH, most of which are at grade and
properly levelled with the existing road surface, allowing smooth and convenient traffic movements.
Even if sufficient ROW of the road is not available at such locations, the combined width of the road
and railway are utilized effectively by road and rail at same level, as both rail and road traffic are
aware of and respect such shared operation. The frequency of trains is quite limited on this stretch

and their speed is also restricted.

(Picture 19: Railway track crossing the National Highway at-grade)

Width used by DHR for
their operation (Weay )
————=

’ [
I X ]
; Effective Carriageway
I; for Vehicular Traffic I
g‘l % Wrrapric 1 % ] 3
P 15 w u w
By o o g
| : i
: 2 3 2
I: : L
| |
- Formation Width (W) L

Railway Track sharing the same carriageway with NH-55

Width used by DHR shoulder
. for their operation Black Top Surface  __ Area

DHR Track

Track Height
w.r.t. FRL (H)

Plan & Cross Section of typical layout of shared carriageway

(Picture 20: A typical layout of the shared carriageway is indicated in the following figure)
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The average dimensions of the carriageway for the shared stretches are detailed below:

Location Average Dimension for each location
= = = o
3 =& g 5 £ g
= A g oS - 2
o o0 .2 ~ o o 9
5 5| £8E |282E
Sl From To (Km) Length N £ the locati s "E\ - 5} 5 7 \o/ - o M =
(Km) o} m (Km) ame o e location £E 3 = O :‘é 2 ,ED S g 8
o P ? S s 2 Q-«t
= <= B 3] | = =
= S S é = i E —_
E S S =
e = 5 55 E =g
w WRAIL WTRAFFIC H
1 1.900 2.000 0.100 Darjeeling railway 7.450 2.200 5.250 (+)0.150
station
2 2.000 3.000 1.000 Bara kakjhora 7.250 2.050 5.200 (+)0.254
3 3.000 3.800 0.800 Nimkidara 7.250 2.250 5.000 (+)0.610
4 4.000 5.000 1.000 Batasey 7.050 1.650 5.400 (+)0.203
5 7.800 8.000 0.200 Ghoom 7.200 1.700 5.500 (+)0.203
6 8.000 8.800 0.800 Jorebunglow 6.300 1.800 4.500 (+)0.51
7 11.700 11.900 0.200 Wildlife office 6.000 1.550 4.450 (+)0.305
8 12.250 12.450 0.200 near 11 mile 6.350 1.700 4.650 (+)0.914
9 13.500 13.800 0.300 14th mile 6.700 1.900 4.800 (+)0.203
10 | 14.500 14.800 0.300 near Rangbull 6.400 2.000 4.400 (+)0.430
11 |16.700 17.000 0.300 Sonada town 6.750 1.850 4.900 (+)0.430
12 | 18.000 19.000 1.000 Selestian College to | 6.650 1.850 4.800 (+)0.203
sani mandir
13 122.400 23.000 0.600 Dilaram 6.400 2.000 4.400 (+)0.150
14 |23.500 23.900 0.400 Aringaley 7.050 2.600 4.450 (+)0.430
15 |24.100 24.300 0.200 Margrets Deck 7.050 1.650 5.400 (+)0.150
16 |24.400 24.800 0.400 Bharat Petrol Pump | 6.200 1.850 4.350 (+)0.150
17 |24.900 25.200 0.300 Tung Market 7.250 2.950 4.300 (+)0.254
18 |25.800 26.200 0.400 below ITI tung 6.420 2.570 3.850 (+)0.254
19 126.900 27.200 0.300 Sepoydhura 6.110 2.240 3.870 (+)0.254
20 129.200 29.800 0.600 St Marys 5.900 1.400 4.500 (+)0.150
21 129.900 30.000 0.100 Whistle Khola 6.500 2.000 4.500 (+)0.150
22 | 31.600 31.900 0.300 Kurseong 6.050 1.800 4250 (+)0.305
Municipality area
23 |31.900 32.000 0.100 Dhobi Khola 6.000 1.500 4.500 (+)0.150
24 132.000 32.200 0.200 Near tourist lodge | 6.000 2.200 3.800 (+)0.430
25 132.200 33.700 1.500 Kurseong town 6.140 2.500 3.640 (+)0.150
26 |34.100 34.600 0.500 Chowkidara 6.100 2.750 3.350 (+)0.150
27 |34.850 35.150 0.300 St Anthonys School | 5.450 1.900 3.550 (+)0.150
28 |35.600 36.200 0.600 Ropeway 6.300 2.700 3.600 (+)0.150
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Location Average Dimension for each location
= —~ — a
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= 5] = ~
W WRAIL WTRAFFIC H
29 136.800 37.000 0.200 Gidhey Pahad 6.430 2.900 3.530 (+)0.150
30 [ 38.000 38.200 0.200 Dara Gaon 6.400 2.530 3.870 (+)0.150
31 |[38.700 39.400 0.700 Dhungey Kothi 6.200 2.600 3.600 (+)0.150
32 [39.700 40.000 0.300 Mahanadi Bazar 5.760 2.130 3.630 (+)0.250
33 [40.000 41.700 1.700 Mahanadi 7.000 2.500 4.000 (avg.) |(+)0.400
34 | 44.200 44.600 0.400 Paglajhora - 7.500 2.500 4.500 (avg.) |(+)1.000
Gayabari
35 | 48.500 49.400 0.900 Selim Hills 7.500 2.500 4500 (avg.) |(+)0.200
36 [50.000 53.000 1.600 Tindharia Bazar 7.000 2.500 3.500 (avg.) |(+)0.300
37 |[53.800 53.950 0.150 Near S2,Tindharia | 7.500 2.500 4.500 (avg.) |(+)0.500
Total: 19.150

A proposal of making the railway track at grade with roadways was sent from the level of Director
General of Road Transport, Govt of India to Chairman and CEO, Railway Board on 17th February,
2023. No response from Railway authority has been received so far. Alternative route to Darjeeling,
specially from kurseong should be the long term permanent solution but making road and rail-top
at the same level like the tramways in Kolkata is the only immediate feasible solution. An initiative
from Darjeeling district administration has been recently taken to move railway authority in this regard.

6. The initiatives taken to do spot widening of the narrow culverts and sharp
turnings, Black spots etc.

For catering to the problem of capacity constraints, a strategy has been adopted to go for spot
widening of this NH, wherever bottlenecks are there in form of narrow culverts, sharp turnings, and
black-spots. Drainage problems have also been addressed in form of cross-drainage structures and
drops and guides to allow the “Thora” (Streams of water in Hill) for free flowing. On 2022-23 FY,
a sanction of Rs. 98.2240 Cr. was obtained from Ministry of Road Transport and Highways, to widen
and improve several locations which are already executed or under execution. On 23-24 FY also, a
sanction of Rs. 29.5056 Cr. has been approved by MoRT&H which are under tendering process. Some
similar jobs are in pipeline to be sanctioned during 24-25 FY.

However, during undertaking of such spot widening jobs, absence of proper land record and
encroachment problem has also been come across.
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(Picture 21: Some “Under Construction” photographs
during recent widening operation of different
narrow spots of NH-110)
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7. Miscellaneous problems faced in NH-110

i) There is very less room for dedicated parking area in NH-110. As a result of which, in several
localities like Gayabari, Mahanadi, Kurseong, Rangbull, Sonada, Jorebunglow, Ghoom and the city of
Darjeeling itself, cars are parked on the existing narrow NH-110. In all these urban locations, railway
track is on one side, and in most cases, houses and shops have been constructed on both the side
of the road. Thus, there is apparently no further scope of widening of NH, causing severe traffic
congestion during peak season.

ii) Road drainage on this NH is a perennial problem. In urban locations, as mentioned above, the
cross drainage remains blocked due to roadside structures. In some places, railway tracks, being mostly
at a slightly higher level than the road top, creates obstruction for free drainage on hill road. This
causes the surface run-off, especially during the rainy season in huge quantum, flow in longitudinal
direction and where it crosses the road, causes rain-cuts and consequent slides. (Picture 14 & 18)

iii) There are several utility cables and posts, including PHE water pipe lines, both underground
and above road surface, which further block the natural drainage and the prospect of widening of
the road being taken up.

iv) There is a tendency of municipal garbage, including plastic waste being dumped on the valley
side of the hill road. The municipal authorities/district administration have been requested multiple
times to address the issue.

8. Mastic Asphalt as the wearing course in the Hill Roads

Mastic Asphalt as wearing course for the hill roads is proven to be durable (average life 5 years).
However, as recommended in the IRC guideline, IRC: 107 and S5th revision of Ministry’s specification
for road and bridge works, the bitumen to be used in Mastic Asphalt for hill roads should be VG-40
in place of industrial grade bitumen for normal cases. Industrial grade bitumen being very hard, tends

to crack in low temperature, which is common in hill roads, especially during winters.

However, in the recently Mastic Asphalt works executed with VG-40, the surface performed in a
crack free-way on the same road.

(Picture 22: Example of low temperature cracking of
Mastic Asphalt in NH-110, because of snow fall during
February, 2022)
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(Picture 23: Some photographs of recent execution of Mastic Asphalt in NH-110, with VG-
40 as binder which performed excellently)

9. Conclusion and the way forward

To resolve the present crisis of NH-110, which is the life-line of “Queen of Hills”, all the concerned
bodies, especially the citizens of Darjeeling need to come forward and understand the greater interests
of Darjeeling as a whole. The road maintaining authorities i.e, NH wing, PWD, Govt. of West Bengal
and Ministry of Road Transport & Highways, Govt. of India, are undertaking the necessary endeavours
for the public interest.
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Collapse of Baltimore Bridge and wake-up calls for
Indian Engineers
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ABSTRACT

Ship-bridge collisions pose a significant threat to bridge infrastructure worldwide, leading to
catastrophic failures and loss of lives. This paper examines the impact of ship collisions on bridges,
drawing insights from the Baltimore Bridge collapse incident. Additionally, it evaluates the current
provisions outlined by the Indian Roads Congress (IRC) for assessing ship/barge impact on bridges
and suggests potential improvements.

Keywords: ship-bridge collisions, Baltimore Bridge collapse, Indian Roads Congress

1. INTRODUCTION

Ship-bridge collisions present a significant challenge to the safety and integrity of bridge infrastructure,
with potential consequences ranging from structural damage to catastrophic collapses. The collapse
of the Francis Scott Key Bridge in Baltimore serves as a sad reminder of the devastating effects of
such incidents. In light of this, it is imperative to assess and mitigate the risks associated with ship
impacts on bridges. This paper examines the lessons learned from the perspective of safety of the
bridges, the Baltimore Bridge collapse and evaluates the existing provisions outlined by the Indian
Roads Congress (IRC) for assessing barge impact on bridges.

2. HISTORICAL CONTEXT

The collision involving the Francis Scott Bridge represents a recurring occurrence, as evidenced by
a prior incident in 1980. During this event, a ship collided with the bridge, resulting in significant
damage to a fender, necessitating its replacement.

According to a 2018 report from the World Association for Waterborne Transport Infrastructure
(PIANC), between 1960 and 2015, 35 instances of major bridge collapses resulting in fatalities
worldwide were attributed to collisions. Collisions between ships and bridges during the 1970s and
early 1980s necessitate notable enhancements in the design regulations aimed at safeguarding bridges
against impacts.

3. BACKGROUND OF THE FRANCIS SCOTT KEY BRIDGE

Initially named the Outer Harbour Crossing renamed Francis Scott Key Bridge (In honour of the
poet Francis Scott Key (1779-1843), renowned as the author of the American national anthem) is
characterized by a steel arch-shaped continuous through truss structure, amalgamating the properties
of an arch, truss, and cantilever. Situated over the lower Patapsco River, it serves as a conduit for
Maryland Route 695 in Baltimore, Maryland, United States. Commissioned nearly 47 years ago in
1977, the bridge historically facilitated an estimated annual passage of 11.5 million vehicles, equating
to approximately 31,500 vehicles per day.

The total length of this four-lane bridge amounts to 2632 meters. The span arrangement of this
bridge consists of 25 spans measuring 30.48 meters each, along with 9 spans measuring 91.44 meters
each, and a main span module comprising segments of 219.46 meters, 365.76 meters, and 219.46
meters respectively. The principal central navigational span, through which all ships and barges traverse,
spans a length of 365.76 meters.

s

o 3



New York
us l

 Philadelphia

]
Baltimore

“
$
oA
&

: Two miles
&, \ -

Fig 1: Location Map of Bridge

4. DETAILED ACCOUNT OF THE BALTIMORE BRIDGE COLLAPSE INCIDENT

On March 26, 2024, at 01:28 Eastern Daylight Time (EDT), the main spans of the bridge
experienced structural failure subsequent to a collision with the southwest supporting pier of the
main truss section by the Singapore-registered container ship MV Dali. The vessel, owned by Grace
Ocean Pte. Limited and managed by Synergy Marine Group, encountered a loss of power at the time
of the incident. Notably, the MV Dali was carrying 4,700 containers, despite having a capacity to
accommodate up to 10,000 containers. The Dead Weight Tonnage (DWT) of the MV Dali, indicative
of its cargo capacity, was approximately 120,000 tonnes. The event was declared a “mass casualty
incident.” The collapse resulted in the disintegration of six spans, encompassing a total length of
1,079 meters, comprising segments measuring 219.46 meters, 365.76 meters, 219.46 meters, and three
segments each measuring 91.44 meters.

Fig. 2, presented herein after, illustrates the collapsed part of the bridge. The foundation impacted
by the ship is marked within this schematic diagram, with the collapsed section of the superstructure

conspicuously marked in red.
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Fig. 2: Collapsed part of the Bridge

Sonar exploration revealed the presence of numerous submerged vehicles, with two individuals
successfully rescued from the river. Maryland Governor Wes Moore, recognizing the potential severity
of the situation, declared a state of emergency.

pa

O o



Following the incident, insurers are anticipated to face multi-billion-dollar losses encompassing
damages, business interruptions, and liability claims. Baltimore Port, a significant economic hub, facilitate
approximately 20,000 jobs and supports over 100,000 individuals depends on its economic activity.
It is estimated that the port generates $15 million in daily revenue, contributing approximately $1.5
million in state and local taxes.

According to Moody’s Analytics, the bridge accounted for roughly 7% of the Maryland Transportation

Authority’s $755 million toll revenue in 2023. The potential closure of the port could disrupt the
shipment of 7,000 parts or components and 3,300 finished products, posing significant logistical

challenges.

Fig .3: Bridge during operational condition

At the time of the collision, an eight-member repair crew was actively engaged on the bridge.
Unfortunately, it is presumed that the repair crew comprises the sole victims of this catastrophic
event. Rescue divers recovered the bodies of two victims submerged beneath 25 feet of Patapsco River
water within a red pickup truck, located near the mid-span of the wreckage. While two workers were
successfully rescued, the whereabouts of the remaining four individuals remain unknown. Subsequent

search efforts have been halted due to adverse weather conditions.

The National Transportation Safety Board (NTSB) indicated that Francis Scott Key Bridge was
constructed prior to the introduction of redundant support type structures, which are widely used in
modern bridges, and would have prevented such a collapse. The graphic shown in next page describes
how the ship’s collision with one pier of the bridge led to the complete loss of the truss spans
through progressive collapse.

5. FACTORS CONTRIBUTING TO THE COLLAPSE

The collapse of the bridge in question has exerted a considerable impact across social, environmental,
and financial domains, prompting inquiries into the accountability of involved parties. The National
Transportation Safety Board (NTSB) has initiated an investigation to ascertain the definitive cause
of the collapse. The outcomes of this inquiry will serve to identify any entities, including the ship
operator, maritime board, or bridge maintenance authorities, potentially liable for the incident.

Pending the NTSB’s conclusion of its investigation into the calamity, definitive attribution of the
primary cause of collapse remains elusive. Nonetheless, it is evident that several contributory factors
to the collapse existed, with the planning, design, and construction of the bridge which played a
significant role. Some of the factors contributing to the collapse are discussed below:

a) A 20" century bridge meets a 21 century ship
The Francis Scott Key Bridge was built through the mid-1970s and opened in 1977. The
main structure over the navigation channel is a “continuous truss bridge” in three spans.

The bridge was neither designed to withstand the impact from the kind of ship which hit
the bridge.
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The ‘progressive collapse’ —
how it happened
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(Courtesy: Andrew Barr, Research fellow at University of Sheffield)
Fig. 4: Progressive collapse of Bridge

There were two layers of protection: a so-called “dolphin” structure made from concrete,
and a fender on each side of the bridge piers as protection measures.

The dolphins, situated approximately 100 meters upstream and downstream of the bridge
piers, serve as sacrificial elements intended to mitigate the impact of errant ships. Designed
to absorb the vessel’'s energy and undergo deformation in the process, the dolphins act
as a buffer, preventing direct collisions with the bridge structure. Following the dolphins,
the fender serves as the final layer of protection. Composed of timber and reinforced
concrete, the fender encases the main piers, further dissipating the energy of potential
impacts.

However, fenders are not engineered to withstand impacts from exceptionally large vessels.
Consequently, when the MV Dali, weighing about 100,000 tonnes, breached the protective
barrier of the dolphins, the fender proved inadequate to withstand its immense force.

Consequent to bypassing both the dolphins and the fender, the pier—forming one of the
bridge’s primary supports—succumbed to the impact. Ship’s approximate length (L) 300
meters and estimated speed (V) of approximately 8 knots (equivalent to 4.17 meters/sec),
produce impact force (P = v, L2/1100) as per ref. 4, around 21000 tonnes.

To navigate safely, the captain of a vessel tries to keep a fairly large distance from other
vessels, fixed objects, shallow water, and so on. The distance varies considerably for the
specific vessel speed, visibility, type of encounter, and a number of navigational aspects.
This safety area around the vessel is denoted as the “ship domain” or “bumper zone”
(Fig. 5)

A recommended bumper zone equivalent to at least 3.2 times the vessel’'s maximum length
(‘L") is advised by Fuijii et al. (6) for open sea at normal speeds, which can be reduced
to 1.6 times ‘L’ for vessels operating at restricted speeds near port or harbour.
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Fig. 5: Bumper Zone of Ship

Considering the ship involved in the collision had a length of 299.92 meters (say 300
meter), the minimum required navigational channel width would be at least 480 meters
(1.6L) against the 365.76 meters available here. Hence, a longer span bridge may
be a cable-supported bridge would have been more suitable for this scenario. At the
time of conceptualization and construction in the 1970s, the prevailing ship sizes were
considerably smaller, potentially leading engineers to overlook the necessity for a longer
main navigational span.

The steel arch-shaped continuous through truss bridge structure provided in this bridge
is a fracture-critical continuous structure. where if one particular element /single element
(tension member) fails, it can lead to the collapse of the entire bridge., which has actually
happened. A more robust arrangement of ship protection system, should have been
provided.

The cargo vessel DALI, responsible for the collapse of the Baltimore bridge, is categorized
as a mid-sized container ship, boasting a length overall (LOA) of 299.92 meters and a width
of 48.2 meters. At the time of said collapse, the vessel was laden with 4,700 containers,
despite possessing a capacity capable of accommodating up to 10,000 containers. The ship’s
Dead Weight Tonnage (DWT)

amounted to approximately .*i . -
100,000 tonnes. 1972 dmmem 2005 ghEBSEEEEESSEm

) ) 2,950 teu 10,000+ teu - Same size as the Dali which
Fig. 6 below shows the evolution hit the Francis Scott Key Bridge in Baltimore
of ship in size and capacity
over the last 50 years. It can gt

be seen that the size and DWT T
of ships have grown more
than 8 times over the last 50
years. This bridge therefore
could not have resisted the
impact of the container ship. Fig.6 : Evolution of Ship

24,000 teu
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6. LESSONS LEARNED FROM THE INCIDENT

a) The collapse of the Francis Scott Key Bridge in Baltimore serves as a stark lesson to
bridge owners and designers worldwide. Without prompt implementation of mitigation
strategies, the frequency and severity of such accidents may escalate.

b) With the continual increase in size and Dead Weight Tonnage (DWT) of modern cargo
ships, urgent reassessment of existing national and international standards regarding
protection against ship/barge collisions with bridges is imperative.

c) In alignment with other engineering constraints, bridge piers positioned within navigational
channels should exhibit robustness and massiveness to withstand vessel impacts.
Alternatively, if unprotected, piers should be shielded by independent structures such as
artificial islands, structural barriers, dolphins, protective cells.

d) Importance of safeguarding old and existing bridges situated in major navigational channels
against the risk of vessel collisions is paramount. Protecting these bridges will be far more
cost effective than taking the risk of damaging a bridge and facing the consequences.

7. CURRENT INDIAN ROADS CONGRESS PROVISIONS AGAINST VESSEL
IMPACT & WAKE-UP CALL

The methods of analysis of bridge subjected to barge impact, are given in IRC: 6 code. It is
semi-deterministic and involves a great number of simplifications and assumptions. The true dynamic

structural response due to the load time-history is approximated by an assumed equivalent static response.

Ships and Barges are different. Any watercraft having considerable size is referred to as Ship or
Vessel. But a Barge is that type of vessel which has large flat bottom generally used for transporting
goods on Inland waterways. Ships sail in both inland as well as international waterways but the barges

are typically seen in Inland waterways only.

Bridges in sea will have deep draft waterway where ships are likely to ply. These bridges are to
be designed to cater to Ship Impact forces, which is much higher than the barge impacts. This is
not covered in this IRC : 6 clause. Specialist literature is referred for such cases.

The main objective of considering barge impact load is to minimize the risk of the structural failure
of a bridge component as well as reduce the risk of damage to the barge due to collision with a
moving barge. Localised repairable damage of substructure and superstructure components is permitted
provided sufficient ductility and redundancy exist in the remaining structure to prevent consequential
progressive collapse in the event of impact.

As the barge collision load is an accidental load so design of bridge substructure to be done

under ultimate limit state.

India currently boasts approximately 14,500 kilometers of navigable waterways, comprising rivers,
backwaters, canals, creeks, and similar water bodies. Prior to 2016, only five national waterways were
recognized. However, in 2016, an additional 106 national waterways were designated. Consequently,
pre-2016 constructed bridges are not engineered to withstand barge impact forces, rendering them
vulnerable. Conducting a comprehensive risk assessment for these vulnerable bridges and implementing

appropriate protection measures is imperative to mitigate the risk of failures.
8. INTERNATIONAL DESIGN CONSIDERATIONS FOR VESSEL IMPACT RESISTANCE
To minimize the occurrences of damage to bridges due to vessel collision, American Association
of State Highway and Transportation Officials’ (AASHTO), “Guide Specification and Commentary for
Vessel Collision Design of Highway Bridges” published in 1991.
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The International Association for Bridge and Structural Engineering’s (IABSE) “Ship Collision with
Bridges Guide”, published in 1993.

In Australia, adherence to the Australian Standard for Bridge Design (published in 2017) mandates
that designers contemplate the potentiality of the largest vessel expected to navigate the waterways
within the ensuing century and the consequential impact were it to approach any bridge pier at full
velocity. Design considerations extend to evaluating the outcomes of both direct head-on collisions and
oblique side-on impacts. Consequently, numerous contemporary bridge designs incorporate protective
measures for their piers, often in the form of man-made islands.

9. CONCLUSION

Ship-Bridge collisions pose a significant threat to bridge safety and require careful consideration
in design and management. By drawing insights from the Baltimore Bridge collapse and evaluating
the current Indian Roads Congress provisions, this paper aims to draw the attentive consideration
for assessment of Ship/Barge-Bridge collision and promote safer bridge infrastructure in India. It is
imperative that proactive measures be taken to assess and mitigate the risks associated with Ship/
Barge impacts on Bridges, ensuring the safety and resilience of critical transportation infrastructure.
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Construction projects have become one of the driving forces for the national economy, whose energy
consumption, environmental emissions and social impacts are significant. Construction practices can cause
damage to all the three components of environment namely water, land and air. It is expected that the
fragile environment may get damaged because of the adverse impacts of construction. These impacts include
resource depletion, biological diversity losses due to raw material extraction, landfill problems due to
waste generation, lower worker productivity, adverse human health due to poor indoor air quality, global
warming, acid rain, and smog due to emissions generated by building product manufacture and transport
that consumes energy. The risk to the environment is particularly high when work is done near coastal
areas, streams and creeks or along a river valley.

In this respect, there are some good engineering practices which need to be adopted like Pre-
Construction Mitigation Planning, Environmental Assessment, Risk Assessment, Risk Management and a
holistic Environmental Management Plan (EMP).

This paper attempted to give an overview of the
Environmental Guidelines for major construction
sites followed by a case study on construction of
146 nos. of Multi Purpose Cyclone Shelter(MPCS)
at coastal districts of West Bengal under National
Cyclone Risk Mitigation Project (NCRMP-II)
funded by World Bank.! and executed by Deptt.
of Disaster Management through PWD.

Keywords : Cyclone shelters — estuarine
ecosystem - effect of construction - EMP - good

Engineering Practice

1. INTRODUCTION

The coastal area of West Bengal extends over
0.82 million hectors and 220 km. of coastal line.
Muddy coast accounts for 350 km., of which
90% are treated as marshy zone having halophytic
vegetation and their associated flora and fauna;
only around 40 km. is considered as sandy belts.
It includes three coastal districts, South 24 Parganas
and North 24 Parganas, supported by Sundarban
Mangrove Ecosystem and Midnapore Coast having

Ob

sand flats and degraded mangrove patch. Indian
part of Sundarbans occupies mangrove area
(4262 sq. km) slightly more than that (4109 sq.
km) of highly reclaimed counterpart in Bangladesh
(Chakraborty, 2011). The coastal belt of Midnapore
district represents 27% of West Bengal of coastal
tract (60 km) extending along the west bank of
Hooghly estuary from New Digha and then curving
around Junput, Dadanpatrabarh, Khejuri and Haldia
on the east to the further north east up to Tamluk
or even on the bank of Rupnarayan (Fig-1).
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1.1. BACKGROUND

West Bengal state in

India’s east but with a population of more than

is a relatively small

90 million it is amongst the highest density states
in the country. West Bengal has suffered from
cyclones, floods, droughts and earthquakes. The
most destructive element associated with an intense
cyclone is storm surge which leads to inundations
and coastline washout/erosion. High storm surge
in coastal WB is due to its peculiar bathymetry
and the nature of the coastal belt. The northern
part of the Bay of Bengal is very shallow. The
coast is also landlocked on three sides. As a result,
when a very severe cyclonic storm or cyclone
approaches the coast, the enormous storm surge
generated by the wind pressure submerges the
belt.
this coast are the innumerable rivers and rivulets

coastal Another peculiar characteristic of
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Fig- 2: Map of West Bengal showing
different islands
criss-crossing islands that have elevations of 4 to
5 m. above sea level. This makes these islands and
the populations inhabiting them highly vulnerable.
The coastal stretch of WB is highly vulnerable
to cyclones and the frequency of storms crossing
this belt is high. WB has suffered from cyclones,
floods, droughts and earthquakes. On May 25th

s
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2009, a severe cyclone, ‘AILA’ lashed at the WB
coast causing destruction not only in the coastal
blocks but also far inland. Department of Disaster
Management & Civil Defence, Govt. of West Bengal
has been entrusted with the construction, operation
and management of the proposed Multipurpose
Cyclone Centres (MPCS) envisaged in NCRMP-II
project. The coastal districts of West Bengal are
vulnerable to severe cyclonic storm. Districts like
South 24 Parganas, North 24 Parganas and Purba
Medinipur experience frequent cyclones having
disastrous consequences on human life and animal
population of the region (Fig-2). The NCRMPII
project aims at safeguarding the natural calamities
like flood, cyclone, tsunamis to certain extent.

2. OBJECTIVE OF THE STUDY

The main objective of this study is to identify
the major impacts of construction activities in
coastal zones of West Bengal and suitable mitigation
measures thereof. The study sought to identify
the perceptions of practitioners, consultants and
contractors regarding the impacts of construction
activities on the coastal fragile ecosystems and to
implement environmental guidelines of minimizing
the impacts.

3. PROJECT DESCRIPTION
3.1: Project Area: Ecologically Sensitive

Zone

The Sunderbans, represents a sensitive ecological
that is the
boundary of India and Bangladesh in South Asia

region split across international
and represents an unique ecosystem unparallel to
anywhere else in the world due to its spectacular
mangrove forest and amazing biodiversity. Home
to a wide variety of highly endangered flora and
fauna the region deserves special conservation
status. However, the mangrove vegetation has been
negatively impacted as a result of unrestricted
growth of local human population well beyond
the carrying capacity of this fragile ecosystem.
The local mangrove vegetation (Fig 3) is a nature s
safeguard in the form of a protective shelter belt
to the devastating cyclones impacting this region
from geological past. The rapid and unrestricted

destruction of this natural shelter belt is soon or
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later going to have serious environmental impacts

in South Bengal and adjoining region including
the city of Kolkata, India.

Fig-3: Progressive deterioration of coastal mangrove
vegetation due to severe anthropogenic pressure,
environmental pollution and natural disasters

3.2: Main Features of the Project

The Project (NCRMP-II) intends to reduce

vulnerability to cyclone and other hydro
meteorological hazards of coastal communities in
project State, and increase the capacity of the
State entities to effectively plan for and respond
to disasters. The project is part of a broader
national multi-hazard mitigation program taken up
by the NDMA that includes understanding hazards
like seismic risk, floods, landslides and establishment
of a National Disaster Management communication

network.

The project is being funded by the World Bank
as an Adaptable Programme Loan (APL). NCRMP-
II (National Cyclone Risk Mitigation Project) In
the three coastal districts of West Bengal i.e. South
24-Pgs., North 24-Pgs. and Purba Medinipur, 150
Nos. of MPCS are proposed to be constructed
under the scheme NCRMP-II with WB aided fund
and State Fund (25%). The MPCS has a multi-
pronged approach in catering to the needs especially
of the disadvantaged sections of the populace through

a string of activities such as:—
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¢ Minimization of loss of lives, property and
livestock by providing it shelters during cyclone
calamity.

+ MPCSs will act as nodal points for receipt
and dissemination of cyclone warnings. MPCSs
will provide the warehousing facilities of essential
stocks/items for post disaster usage.

7

¢ The nodal points for carrying out post-
disaster response and relief activities will be from
MPCSs.

+* MPCSs will also provide temporary protection
from the heavy torrent during the monsoon and
also from the scorching heat during the summer
to the shelterless people.

+ Basic health like
programmes can be administered through these
MPCSs.

s MPCSs

construction in vulnerable seismic zones.

services immunization

will act as models for safe

4. MAJOR PROJECT ACTIVITIES

The identified major activities during disaster
shelter construction are given below:

7

% Selection of site - The new disaster

shelter/school buildings with access road have
been constructed at the same premises of the
existing schools; those have been identified during
implementation stage. The construction does not

require any land acquisition.

*» Mobilization of material and equipment and
establishment of labour camp.

«» Excavation for foundation work
+ Dewatering

+* Reinforcement, concrete casting of footing
or pile cap for Piling work

* Form work, reinforcement, concrete casting
for superstructure including beam, columns and slab.

¢ Rehabilitation/Construction of structures

+* Finishing work includes partition wall,

painting, electrical works etc.

+¢ Sanitary and drainage work, plumbing work etc.

7

% Wood and allied works, steel and allied

works

+» Site clearing and managing all construction
work
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Fig- 4: Mandarmani MPCS of Purba Medinipur
under construction

5. LEGISLATIONS

The legislations applicable to different subproject
activities:

% The Environment (Protection) Act, No. 29
of 1986.

% Water and Air (Prevention and Control of
Pollution) Act, 1974 & 1981 (Central Act 6 of
1974) and amendments thereafter.

% Forest (Conservation) Act No. 69 of 1980
and amended in 1988.

< The Wildlife
Amendment 1991.

(Protection) Act 1972,
% Biological Diversity Act 2002 and Biological
Diversity Rules 2004.

% Coastal Regulation Zone (CRZ) Regulations,
1991 (amended upto 2011)

6. ASSESSMENT AND PREDICTION
OF IMPACTS:

the construction activities the

following environmental issues are raised generally.

Based on

* Surface and ground water pollution
« Air Pollution

* Soil Erosion

* Noise Pollution

e Disruption of natural systems

* Damage of Trees and Vegetation

The sub-divided

construction, and

impacts can be in  pre-

construction operation &

maintenance phase.

s
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6.1: Pre-Construction Phase

® [oss of Land—The construction does not
require any land acquisition. During design phase
it was assessed and alternate options were explored
to identify suitable land, which have less impact
on agricultural production.

® Setting up of Labour Camps—Improper site
selection for labour camp may affect environment.

6.2: Construction Phase

® Surface Water Pollution—Nearby water body
may be polluted due to disposal of construction
or wastes from labour of the

wastes camps

building project.

® Ground Water Pollution—Septic tank and
soak-well deepened up to underground water table
may act as media to pollute water, which may be
cause of waterborne disease.

® Air Pollution —Air pollution may be triggered
from a wide range of construction activities,
of vehicles,

including movement operation of

construction equipment and generators.

® Drainage congestion—Temporary drainage
congestion often results from obstruction to natural
flow of drainage water due to the storage of
materials, piled up excavated material/soil and
temporary embankments constructed to keep the
work area dry. Improper dumping shall impact
natural drainage courses.

® Soil Erosion—Soil erosion increases in the
construction site because of indiscriminate removal
of grasses and turf from the site and dumping of
carried earth on the site without proper compaction
layer by layer.

® Noise Pollution and increased Vehicular
traffic—Could generate from Heavy machineries
used during construction, especially during pile
driving works and also from movement of vehicles,

operation of construction equipment and generators.

® Disruption of natural systems—Construction
of shelters disrupts the existing ecology and natural
system of the locality. Wild animals like foxes,
jackals, snakes, frogs, etc. have to leave the area.

® Trees and Vegetation—Tree felling may be
required to clear the site for building construction.
Live vegetation will be disrupted. Water bodies
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are sometimes filled, which causes destruction of
plants grown under water.

® Ecological
of the
sub-project locations (based on field visits), it

impacts—Based on primary

assessment nature and assessment of
appears that ecological impacts are not likely to be
significant for most of the proposed sub-projects.

However, the ecological impact should focus on:
(a) Impact on flora (aquatic and terrestrial)
(b) Impact on fauna (aquatic and terrestrial)

including fish.
® Health and Safety —Health and safety of

workers and students of adjacent school must be
taken into account while construction activities are
on. The contractor must provide safety gears and
first aid to workers.

Solid/

sub-projects,

® Environmental Pollution from
Waste —In

considerable construction debris (e.g., demolition

Construction many
of existing structures) is likely to be generated
from different sub-project activities. Solid wastes
will also be generated from labour sheds. Improper
management of construction debris and solid waste
could cause blockage of drainage line/ path and
environmental pollution.

6.3: Operation and Maintenance Phase

® Water Logging—Due to improper planning
and construction stormwater drainage congestion /
water logging may be created.

® Additional Burden on Ultilities—Construction

of new cyclone shelters create additional burden

ol

Fig - 6: MPCS construction
work in wet land of North
24 Pgs Pallimangal High
School  Ground — MPCS,
Norh 24 Pgs.

Fig-5: Excavation of earth
during construction work at
Chaital
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on the existing system of utilities like water
supply, sewerage, electricity, gas, telephone and

road network etc.

® Operation and Maintenance of Environmental
Utilities—Lack of O&M of the environmental
utilities is very nuisance to environment and
worsens the environment if they are not there
at all. Regular cleaning person of the utilities

(sweepers) should be appointed.

® Excessive Use of Energy —Implementation
of cyclone shelter projects create facility for more
people and consequently increases demand for

electricity and other form of energy etc.

7. PUBLIC CONSULTATION

The community meeting has been suggested
to discuss the subproject, identify the community
priority and identify the scope of work. Public
consultation is generally a continuous process aimed
at engaging the stakeholder efforts throughout the
planning, design, construction and operation of a
project. The objectives of consultation and access
to information are to generate public awareness
by providing information about a sub-project
to all stakeholders, particularly the sub-projects
affected persons (PAPs) in a timely manner and
to provide opportunity to the stakeholders to voice
their opinions and concerns on different aspects
of the project. The opinions and suggestions of
the stakeholders would assist in taking appropriate
decisions for effective environmental management

of the sub-projects and further improvement.

8. ENVIRONMENTAL MANAGEMENT
PLAN (EMP)

The Environmental Management Plan (EMP)
is a set of measures for avoidance, minimization
and mitigation of adverse environmental impacts.
The Contractor will abide by the environmental,
occupational health and safety measures listed in
the Environment Management Plan (EMP) given in
the table below during preparation and execution
of Works. Adverse impact/s on the environment
caused due to non-adherence of legal and EMP
requirements during preparation and execution of
civil works may invite Non-compliance Report
and shall be made good at the Contractor’s own
expenses.
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The
and Social

document on Environmental
Framework (ESMF)
from which these conditions have been derived/

complete
Management

listed is available with State Disaster Management
Authority (SDMA) for the Contractor’s reference.
It is also available on the websites of National
Disaster Management Authority (NDMA) and State

Disaster Management Authority (SDMA).

9. Conclusion:

coastal zone affect
throughout the life
impacts occur from

Construction activities in
the environment many fold
cycle of development. These
initial work on-site through the preconstruction,
construction period and operational period. Even
though the construction period is comparatively
shorter in relation to the other stages of a building’s
life, it has
environment. For that matter, there is progressively

diverse significant effects on the
growing concern about the impact of construction
activities on human and environmental health and
its mitigation measures. Client, Deptt. of Disaster
Management and PWD, Personnel of Third Party
Quality Auditor and working agencies collectively
worked as a team for effective implementation

of EMP.
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83rd Annual Session of Indian Roads Congress held
during 8th to 11th November, 2024 at Pandit Dindayal
Upadhyay Auditorium & Science College Ground, GE
Road Raipur, Chhattisgarh : A brief Report

Anupam Karmakar

Executive engineer, PWD

Email : karmanup2010@gmail.com

The Indian Roads Congress (IRC) organizes

its Annual Session to foster collaboration,
innovation, and knowledge exchange within the
realm of road and transportation engineering.
The Chhattisgarh government has extended the
courtesy to all the delegates in Raipur. More
than 2000 delegates the

abroad participated in this event. It serves as a

from country and
platform for discussing emerging trends, sharing
best practices, and addressing challenges related
to road construction, maintenance, and safety. The
Annual Session also provides an opportunity to
present and deliberate on research findings, policy
developments, and technological advancements. By
facilitating networking and dialogue, the IRC aims
to contribute to the continuous enhancement of
India’s road infrastructure, promoting sustainable

and efficient transportation systems.

Venue:

Pandit Dindayal Upadhyay Auditorium & Science
College Ground, GE Road Raipur, Chhattisgarh

About The state of Chhattisgarh:

Important landmarks of the state are— Shaheed
Singh Cricket
Stadium, Gangrel Dam and Satrenga, Vilai Steel

Veer Narayan International

Plant, International Hocky Stadium, Indira Kala

Sangit Vishwavidyalaya, International Tennis
Academy.
® Natural wonders are—Chitrakote Falls,
Kotumsar  Cave, Tirathgarh = Waterfall,
Mainpath, Jatmai Ghatarani, Barnawapara
Wildlife Sanctuary.
e Wildlife & forest arecas—Indravati National
88

Park, Nandavan Jungle Safari, Achanakmar
Tiger Reserve, Sitanadi Wildlife Sanctuary.

® Spiritual & Religious places— Danteswari

Temple, Bamleshwari Temple, Champaran,

Rajib Lochan Temple, Ratanpur, Giraudhpuri
Dhum, Mahadev Ghat.

® Cultural &  Historical  places— Sirpur,

Bhoramdev, Barsur, Purkhauti Muktangan,

Baster Dussehra.

Accommodation :

Government of Chhattisgarh made nice
arrangement for all delegates of IRC with
delicious food.

Travel information:

Government of Chhattisgarh made nice

arrangement for travel with well-maintained vehicle
issued to all the delegates from the Airport and
Railway station.

Food :

Two big Dinning Halls were arranged for
Lunch & Dinner of the delegates at the Venue.
Different types of delicious mouth-watering food
are there with local foods and foods of all the
regions of the country.

Medical facilities:

Medical facilities remained available at the venue.

Social and ladies programme:

Social activities and Programme for the Spouses
and other family members of the attendees were
arranged by the organiser which were colourful

and enjoyable.

pa

&l



Programme:

Member registration was done from Registration
Lounge (Shivnath Hall).

Technical Exhibitions were arranged on Hall-1
(Chitrakote Hall) and Hall-2(Tirathgarh Hall)
where numbers of manufacturers showed their
updated products and usage. This was a very
good opportunity to explore about the advanced
techniques and materials for road construction and
road safety in particular.

On 08th November 2024, 230th Council Meeting
of IRC was started at Rajim Board Room. Technical
session-1 (8nos topic) for engg. Students / research
scholars was arranged on Bhoramdev Hall. Technical
session-2 (Poster Competition on innovation in Road
Sector). Technical session-3 (5nos topic) for R&D
Organisation was on Sitanadi Hall. Technical session-4
(6nos topic) for private stake holders (equipment /
machinery / material / software, manufacturers etc.)
was at Bhoramdev Hall. Technical session-5 (Snos
topic) development in rural roads at Bhoramdev
Hall. Technical session-6 (4nos topic) for ngo,
innovative entrepreneur, agency etc. was at Sitanadi
Hall. Inaugural function was arranged in Kanger
Hall followed by Hon’ble
Union Minister, Shri Nitin Gadkari inaugurated the

Cultural Programme.

session and delivered his own speech.

In  09th November2024, 84th
of Highway Research Board was at
Board Room. Technical session-7 (3nos topic)
presentations on papers published in IRC journal
was at Bhoramdev Hall. Technical session-8 (4nos

meeting
Rajim

topic) presentations by contractors, consultant &
other organizations was at Sitanadi Hall. Technical
session-9 (11nos topic) presentations by private
stake holders (equipment / machinery / material
/ software, manufacturers etc.) was at Bhoramdev
Hall. 230th Council Meeting of IRC continued at
Rajim Board Room. Technical session-10 (4nos
topic) presentations on papers published in IRC
journal was at Bhoramdev Hall. Technical session-11
(4nos topic) for academician/ morth chair professor
was at Sitanadi Hall. Technical session-12 (4nos
topic) talk by national/international expert was at
Bhoramdev Hall.

On 10th November 2024, PS/Secretaries(PWD)/
E-in-CS/CES meeting was at Rajim Board Hall
Technical session-13 (4nos topic) for presentation
on GRRRI-Road Research work done in india
was at Bhoramdev Hall. Voting of IRC Members

s
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for Election of Council Members under different
category was done in very systematic manner.
Technical session-14 (4nos topic) presentation by
officers of state government departments (PWDs,
local bodies, PSUs) was at Bhoramdev Hall.
Technical session-15 (4nos topic) presentation on
paper published in IRC journal was at Sitanadi
Hall. session-16 (8nos
discussion on quality assurance and quality control

Technical topic) panel
on highways projects was at Bhoramdev Hall
Technical session-17 (4nos topic) presentation by
officers of central govt. Departments, (MORTH,
NHAI, BRO, CPWD, NHIDCL, NRIDA) was at
Bhoramdev Hall. Technical session-18 presented
by Individual Awardee was at Sitanadi hall. 83rd
Business meeting done at Bhoramdev Hall followed
by Cultural Programme at Kanger Hall.

Er. Dilip Kumar Baidya, Engineer in Chief
& EO Secretary, PWD; Er. Muztarab Hussain,
CE, HQ, PW(R)D; Er. Rajib Chattaraj, CE, NH,
PW(R)D; Sanjoy Kr Dutta, CE, SZ, PW(R)
D; Er Ranjan Kumar, SE, WHC-I, PW(R)D;
Er Kuntal Gonai, SE, P&M Circle, PWD; Er
Raja Chattopadhyay, SE, CH Circle, PW(R)D;
Er Sujan Kanjilal, ACE-I, PW(R)D; Er Papri
Mandal, TA, Finance; Er Rudranath Bhattacharjee,
EE, WHDD-I, PW(R)D; Er Soumyajit Maiti,
EE-I, City Division, PWD; Er Samir Pal, EE,
DD-I, PWD, Er Surojit Kundu, EE, Kalimpong
Div, PWD and myself attended as Government
Delegates from PWD, West Bengal. We enjoyed
this
a great

and learned from event in all respect.

Overall, it was experience of being
there and enjoyed the event to a great extent

with the all delegates with cultural and technical

exchange with the engineers from all over
the country.
In  Technical Session-14, presentation on

“Mechanised Mastic Asphalt - An Air-Pollution
Compliant, Sustainable Road Construction Technology
best suited for the Roads of Kolkata City” by
Shri Rajib Chattaraj, Chief Engineer, National
Highway Wing, Public Works (Roads) Directorate,
Government of West Bengal was a splendid &
excellent presentation. The high officials of other
states expressed interest on this technology.

This presentation impressed me as [ am
personally experienced with this product. It was
applied over a major part of Kolkata Maidan road
during 2022-23 under my supervision.
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Presentation on “A  New Approach for
Determining Rejuvenator Dosage for Designing
Bituminous Mixes with Reclaimed Asphalt Pavement
(RAP) Material” by Shri Thavamani Andiyappan,
Research Scholar & Dr.
Research  Scholar, Transportation Engineering
Section, Department of Civil Engineering, IIT

Kharagpur was also a new concept of bitumen

G. Gurunath, Former

rejuvenator. Presently 30% RAP is allowed for
recycling and they claimed to raise the limit which
will help commercial application of RAP in an
economically feasible way.

Presentation on “Epoxy Asphalt Modified
Binder (Make- Chemco Systems, California, USA)
and Overlay Systems for Durable and Smooth
Riding Pavements for Bridges, Rigid and Flexible
Mr. Mridul Goyal, M/s SSPI
Industrial Products LLP, Maharashtra was also a
very interesting and promising presentation.

Pavements” by

More or less all presentations were very
interesting and I could learn some new dimensions
of our subject.. Interacting at a few stalls like
Kataline, Zydex, Asianpaints, Jalnidhi, PPG, Kraton,
Avantech, 3M etc was also very interesting.

The most pleasant experience was to interact
with the 3rd year students of NIT Raipur and
other Engineering colleges who were there with
their 3rd year projects.

An immersive experience of Chhattisgarh’s

cultural Ethos & vibrant cultural tradition
were showcased over the course of event
i.e. Mallakhambah Act, Gedi dance, Bhangra
performance, Karma Nritya, Nata Sutra-Odisi

dance, Sugandha Mishra, Sand Art, Sudesh Bhosle,
RJ Namit. Very attractive Post-Session Tour was
also arranged by the organiser.

BYIRC

dedicated to
India’s

It was a significant event

deliberating on the future of road
infrastructure. This gathering brought together the
policymakers, experts, and leaders from various
sectors to envisage a smarter, safer, and more
efficient transport system for India. It was a
pivotal event that set the stage for transforming
India’s road infrastructure. With a clear vision and
a commitment to leveraging advanced technologies,
India is poised to create a transportation system
that is safe, efficient, and sustainable. The event,
guided by the vision of Honourable Road Transport
and Highways Minister Shri Nitin Gadkari, was
supported by Honourable Minister of State MoRTH,
the Chief Minister of Chhattisgarh, the Deputy
Chief Minister, and other leaders. Together, they
promised a collective commitment to advancing
India’s road infrastructure.

Thanks to the

Chhattisgarh Govt. for arranging such a gigantic

organising committee of
event in very easy and systematic way. Some pros
& cons exist in every event but the entire event
was very nice, charming, enjoyable & appreciable
in all respect.
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