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Abstract: Freight transport plays an important role in nregtihe domestic needs of the city's inhabitantg. vithen
freight vehicles come into contact with city traffiit has a negative impact on urban routes, sgchx#ra traffic
congestion, noise pollution, air pollution, etc.eTaim of the study is to assess the impact of Hteiginsport on the
overall traffic of the city. A case study of the eltasale market of Ahmedabad has been consideradtasly area. The
freight trip models based on the trips attractedl produced by the market are developed on the bésiata collected
from establishment surveys and freight vehicle erisurveys. Both the models developed in this stedA (Freight
Trip Attraction) and FTP (Freight Trip Productiohpve RSquare values of 0.799 and 0.715, respectively.vbhene
of freight vehicles contributing to the overallffraflow is also measured by the traffic volumedy. Through the data
analysis and identification of the impact of freiglansportation on city traffic, remedial measwaesdiscussed to reduce
the impact of freight transportation.

1 Introduction development of a framework for sustainable freight

The deve]opment of the transport System is es$émtia transportation. The objectives of this StUdy arelemelop
the economic development of the country. For ttis, @ model for measuring the number of trips produeed
movement of passengers and goods should be safe aHcted by the market; the impact of freight ulds on
efficient. A|ong with the movement of passengefﬁtra the overall market traffic is analyze.d, and remkedia
the movement of goods on the road network is egualneasures are suggested to reduce the impact.
important in both urban and rural areas. Societynoa ~ The study was carried out at Gheekanta wholesale
sustain economic development without the smootiarket, Ahmedabad a city in India. The multilinezodel
movement of the freight transport system. Due te tHvas developed in this study to estimate freighp tri
changing lifestyles of our society and technologicattraction and production by market. An establishime
advancement, there is a possibility of significgruwth in ~ survey and a freight vehicle driver’s survey weagried
freight transport in the future. However, it alsasha Outinthe marketto collect data. The numbereifynt trips
negative effect on our daily lives, such as traffiise on attracted by the market depended on the quantigpofis
urban routes, air pollution, and creating additiaraffic ~ arriving in the shop in a day, the average floemaof the
congestion. The movement of goods within a townityr ~ Shop, and the distance between the origin andneistn
generates a substantial demand for road spaceazkidg ©f the trip. The amount of freight produced by tharket
facilities. According to MORDOR Intelligence [1]he¢ depended on the distance between the origin and
transport industry contributes about 6.3% of thePGInd ~destination of the market and the number of emglsye
is dominated by the road sector. More than 50%eigit the shop [4-5]. _ o _
and 90% of passenger traffic is controlled by roads The paper consists of six sections, i.e., Intradact
According to the Road Transport Yearbook 2018-2019 Literature Review, Study Area, Methodology, Data
MORTH [2], the total number of transport vehicleash Analysis, and Results, Conclusions. Introductioctieas
increased from 23.97 million in 2017-18 to 25.8%lion  Provide general information about freight transgord its
in 2018-19. The newly registered transport vehigtes negative effects. The literature review highlighgast
2018-19 is shown in Figure 1. From the study, dctugtudies on freight transport. The study area sestio
freight transport patterns and modes of freigh@rOVide general information about the Gheekanta
transportation used in the market can be identifrev  Wholesale market, Ahmedabad. In Methodology, tepsst
guidelines for improvement and necessary policyngea  for conducting the study is given. In this study) a
can be made [3]. The study helps in urban planaiithe ~establishment survey, a freight vehicle driver synand a
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traffic volume study were conducted. In the Datalkais
and Results section, multiple linear regressionsisd to
estimate the trips attracted and produced by thi&ehals
well as the amount of freight traffic in the totalarket

traffic is analyzed. And market parking conditi@re also
analysed. After the analysis section, the findin§ghe

study and recommendations for improvement are given

Category wise share of Newly Registered Transport
Vehiclesin 2018-19

B Multi axled / Articulated Vehicles
B Trucks & Lorries

Light Motor Vehicles (Goods)
M Buses

Taxi

Light Motor Vehicles (Passengers)
W Motor cycles on hire

B Other vehicles

Figure 1 Category wise share of newly registeraedi$port vehicles in 2018-19

2 Literaturereview

Bhavesh Dhonde (2021) [6], This paper presents aPorts with a high per capita income are less likly

review of urban freight studies carried out forfefiént
cities in India. The purpose of this paper is teniify and
analyse the factors inhibiting research on urbagffit
transport in developing countries like India. Frahe
study, it is found that the number of services
commodities considered for the study consideraficts

also affects non-response behavior. Establishmeesds

respond to the survey.

Khalid Aljohani and Russell G. Thompson (2016)
[8], This paper represents the literature reviewtluf
various impacts of logistics sprawl, providing aaied
otaxonomy. Not only does the location of logisticilities
affect urban goods movement, but it also has aménpn

the methods of freight research and that, to stindy the urban environment. Paper represents the mamn tw

overall impact of urban fre|ght transportation O'myc factors that contribute to the relocation of |%St

traffic, all the goods and services that generaiglft trips

facilities. The first is land use, and the secawddr is new

need to be considered. But the study on specif@Perational and location requirements. The papetiomes

commaodities or services gives reasonably good tseant
also reduces the cost of the data collection. Estabent

the impacts of logistics sprawl, such as the impaairban
freight geography. increased distance travelledrbgks

ar/@nd it creates negative impacts on the environment.

surveys, freight transport operators’ surveys,
Bhavesh Dhonde and Chetan R. Patel (2021) [9], The

secondary data are the most preferred methodsafiar d
collection in developing countries. study aims to assess the impacts of the city’s rgebuc
Agnivesh Pani and PrasantaK . Sahu (2019) [7], This  SPrawl on urban freight transport in the Surat ikext
paper analyses the non-response behaviour in freigRdustry. An establishment survey was conducted at
surveys. The study was carried out in Kerala, Ifgja Weaving units in various textile manufacturing ttus in
conducting an establishment-based freight surv&F@. the city. Trips are calculated based on the facfiesting
The aim of the research is to enhance the currefi generation for which a multi-linear regressimodel
knowledge about the concerning patterns in nowvas developed. The total number of trips generated
responsiveness. Results of the study show that tA@pends on the total number of weaving machinedptal
industrial classes handling commodities with higitwe ~floor area, the total number of employees at thig and
density exhibit a high non-response probabilityffeight ~the type and capacity of the vehicle used for partation.
surveys. This may be due to the fact that estahksits
handling high-value products tend to be less atterio 3  Study area
logistics strategies or have higher capital andodppity The Gheekanta wholesale market, Ahmedabad is taken
costs associated with these commodities, and tiveref as the study area (Figure 2). Gheekanta is theeshld
their information tends to be more proprietary atune. market for readymade garments. There are about 1000
The results also show that the location of thebdistament shops in the market. The market acts as a diswibut
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centre. Readymade garments come into the marketrand about 7-8 m. Therefore, large freight vehicles likght
sold at wholesale prices after packing and lakgllithis Commertial vehicles (LCVs) and Heavy commertial
market receives goods (textiles) from Ahmedabadels vehicles (HCVs) cannot enter the market. Small
as states like Delhi, Mumbai, and Rajasthan. Tigesels commercial vehicles are used to transport goodhs asc
are sold in Ahmedabad, Gujarat, and all over Intitee three-wheeler rickshaws, three-wheeled bicycled tan-
market opens between 10 and 11 a.m. and closesdm®twwheelers.

7 and 8 p.m. the market is very old, the streetsnarrow,

% "t:l'l

Figure 2 location of Gheekanta market

4 Methodology survey. The survey provides information about where
The proposed methodology involves various steps @0ds come from in the market and where they gu ffe
achieve the aim of the study. First, the problem i&arket. It also gives information about the parking

identified, and the need for the study is alsofified. The
aim and objective of the study are selected. S¢ucheried
out in the past according to the study topic arexéband
studied. Data collection needs to be carried otliérstudy
area. In terms of data collection, three survegspdanned
for the study. The first is the establishment synia the
establishment survey, a survey form is made to

information about the shops in the market. How ma

shop in the market is also found out. The form akso
provide information about the workers working ie tthop
and the owner, e.g., where workers and owners ¢ame
and which mode of transport they use and where piaey
their vehicles if private vehicles are used to camé¢he
market. The second survey is the freight vehidieeds

facilities for loading and unloading of goods ie timarket.
The third is the traffic volume survey, which givde
number of vehicles coming and going from the mairket
day. It is carried out at six different location siown in
Figure 3. After the data collection, this data reeéd be
analyzed. The supply chain process of the market, t

gatulti-linear regression model to estimate freighipst
tracted and produced by the market, and the goods
quantities of garments are coming and going frocheal0oading and unloading scenarios in the market are

understood in the data analysis stage. From theeatimta
analysis, the effect of freight traffic on otheaffic in the
market is derived. From the result, the conclusiihbe
carried out, and suitable recommendations will dsgo
provided to improve the condition of traffic.

~ 327 ~

Copyright © Acta Logistica, www.actalogistica.eu



- International Scientific Journal about Logistics
Volume: 9 2022 Issue: 3 Pages: 325-336 [ISSN 1339-5629

IMPACT ANALYSIS OF URBAN FREIGHT TRIPS GENERATED FROM WHOLESALE MARKET,
AHMEDABAD
Jignesh Chaudhari; Rena N. Shukla; Chetan R. Patel

Acta logistica

sold to other customers at wholesale prices. Tipplgu
chain process of the market shown in Figure 4. The
garments coming into the market mainly come froheot
states like Delhi, Mumbai, Rajasthan, etc. and Adebad
based textile companies. Garments that come frdwr ot
states are transported to Ahmedabad by train quthish

are procured by the local transport offices anc tiagen

to the market by rickshaw or pedal rickshaw. These
transport officers are mainly located at Kalupuaigrir,
Madhupura, Premdarwaja, Saranpur, etc. And thdetot
that are made by the textile company in Ahmedabiad a
taken to the market with the help of rickshaws eda
rickshaws from the company. Similarly, the garmesutsl

in the market are transported by rickshaw or pedal
rickshaw if they are sold in Ahmedabad. If it itdsia other
states like South India, Maharashtra, Kolkata, Madh
Pradesh, etc., then the goods are delivered tyahsport
office by rickshaw or pedal rickshaw, and from théne
goods are transported by train and bus.

5 Dataanalysisand result
5.1 Supply chain process of market

The market works like a distribution unit. In this
market, ready-made garments are labelled, packaged,

Goods Transported By
3-W rickshaw, 3-W
bicycles or 2-W

BUS or Train

=
=

Supply chain process

Ahmedabad
1. Narol
2. Vatva
3. Local

‘Workers

Ahmedabad

Gheekanta Local
Market

Qutside states

. South India

Outside states
1. Delhi
2. Bombay

Transport office
In Ahmedabad
1. Kalupur
2. Raipur

3. Madhupura

Transport
office In
Ahmedabad

. Maharashtra
3. Kolkata
4. Madhya

Pradesh
eteo

3. Rajasthan

4. Premdrawaja
5. Saranpur

Figure 4: Supply chain process of Gheekanta makethedabad

5.2 Estimation of freight trips from Gheekanta and the transport office are treated as independent
market variables. The correlation between these depenalet
Establishment survey data is used to estimate tHidependent variables is given in Table 1.
freight trips generated and attracted by the maeitti- ) ) )
linear regression (MLR) models have been develdped Freight Trip Attraction Model
estimate freight trip generation and attraction. FTA = 25136 +1.206 (Q) +.0176 (A) - 0.2191 (D)(1)

5.2.1 Freight trip attraction model Where:

The freight trip attracted by any shop mainly defsen FTA is the Freight trip attracted by any shop in the
on the quantity of goods arriving, the floor aréthe shop, Gheekanta market.
and the distance between the shop and the trarsffios. ~ Q is the Quantity of goods arriving in the shop inlay
Therefore, for this FTA model (freight trip attrit), the (numbers in thousands). _
trips attracted by any shop are treated as a dependA is the average floor area of the shop (in squartem
variable, and the quantity of goods arriving inshep, the D is distance from the Origin of the trip (transpoffices)
floor area of the shop, and the distance betweerstiop t0 the Gheekanta market (in km).
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Table 1 Correlation matrix for freight trip attracin model
Quantity of goods Distance between

Trip Attracted by Coming in shops Avg. Area of transport office and
shop shops (M)
(In number) market (km)
Trip Attracted by shop 1
Quantity of goods Coming in shops 0.303 1
Avg. Area of shops 0.386" 0.337 1
Distance between transport office a 0.794" -0.097 .0.223 1

marke

** Correlation is significant at the 0.01 level {@{ed).
* Correlation is significant at the 0.05 level @led).

Pearson correlation between dependent and The statistical parameters for the FTA model avemi
independent variables was found to be moderate Table 2. The table shows that the significancealae
positive/Negative correlation and statisticallyréfigant and P-values are less than the critical value$)0Ovthich
(P <0.05). indicates that the model can significantly predice

number of trips.

Table 2 Statistical parameters of FTA model

Coefficien Standard t Stat P-value = Significan R
ts Error ceF Square
Intercep 2.51:¢ 0.29¢ 8.47¢ 8.62E-12  46.87¢  1.26E-1% 0.70¢
Quantity OfS%%?ds comingto 4 505 0512  2.353 0.022
Avg. Area in mete 0.01; 0.00¢ 2.10:z 0.04(
Distance frorrshop to marki -0.21¢ 0.021 -10.20¢ 1.20E-14

The model has an Bquare value is 0.704, whichthe market and the transport office. For the FTidehdhe
indicates that the model explains 70.4% of theavené in trip produced by any shop depends on the number of
the dependent variable. The model equation alstaierep employees working in the shop and the distance dmtw
the positive relationship between the quantity obds the market and the transport office. The correfatio
arriving in the shops and the average floor arba Means between these dependent and independent variables i
that if the shop has more floor area, they ordelergoods, given in Table 3.
and the number of trips increases as all the gewds
transported by 3-rickshaw or pedal rickshaw. Thisra Freight Trip Production model
negative correlation between freight trips and adise, FTP = 2.5114 — 0.5497 (D) + 0.5056 (E) 2
which means that for longer distances, more time is
required, and because of delays caused by trdfficers Where:

make fewer trips than short-distance deliveries. FTP is the freight trip produced by the shop in Ghetka
market.
5.22  Freight trip production model D is the distance between market and transporteoffit

The freight trip produced by any shop depends en ttkm).
number of employees in the shop and the distarteeeba E is the number of employees in the shop (in hun)bers

Table 3: Correlation matrix for freight trip prodtion model

No. of employee

Distance from shop tc L
working in shop

Trip produce by shop: transport office (km)

(in numbers
Trip produce by shoj 1
Distance from shop to transport off -0.75€" 1
No. of employee working in sh 0.72." -0.52¢" 1
~ 329 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 9 2022 Issue: 3 Pages: 325-336 [ISSN 1339-5629

IMPACT ANALYSIS OF URBAN FREIGHT TRIPS GENERATED FROM WHOLESALE MARKET,
AHMEDABAD
Jignesh Chaudhari; Rena N. Shukla; Chetan R. Patel

Pearson correlation between dependent and The statistical parameters for the FTA model avei
independent variables was found to be moderate Table 4. The table shows that the significancealae
positive/Negative correlation and statisticallyréfigant and P-values are less than the critical value$)0vthich
(P <0.001). indicates that the model can significantly predice

number of trips.

Table 4 Statistical Parameters of FTP model

Coefficient:  Standard Err¢  t Sta P-value F Significance | R Squar
Intercep 2.511 0.441 5.69( 1.19E-0€ 51.55° 6.43E-12 0.71f
Distanct -0.54¢ 0.10:¢ -5.29¢  4.27E-0€
Employe: 0.50¢ 0.11( 4.55¢ 4.58E-05

The model's FBquare value is 0.715, which indicateslata of the shop, the trip generation and attradtimm the
that the model explains 71.5% of the variance ia thshop can be estimated. This can be useful for urban
dependent variable. The model shows the positiylanning and developing a framework for sustainable
relationship between the number of trips producethe freight trips.
shop and the number of employees. That means if the
number of employees is increased, they can dealmare 5.3  Traffic study at Gheekanta market
customers, resulting in the sales of the shop @sing and As discussed in the Traffic Volume Survey, theficaf
trips also increasing. The model shows a negatiirvey was conducted at six different locationstha
relationship between the trip produce and the wista market from 8 a.m. to 9 p.m. From the survey, tinalner

between the market and the transport office. of vehicles (freight or passengers) that visitesl tharket
o on any given day is calculated. Also, category-wise
523 Modd validation distribution of various vehicles is carried outelVolume

The FTA and FTP models are validated by survey. datgf freight vehicles in the overall traffic is alsalculated.
The data from 10 shops is randomly selected fostingey Vehicles are multiplied by Passanger Car Unit (PCU)
data, and the values of independent variableslacegin values to convert all types of vehicles into oné.fhe
the model to validate the model. Trip estimatesnoylels PCU values of different types of vehicles are shawn
are approximately the same as the actual tripsttése Table 5. PCU values are as per IRC 106-1990 [2].
models can estimate the true number of trips corand
going from the shop. With the help of these modatsthe

Table 5 Recommended PCU factors for various typeshicles on urban roads

Sr No. Vehicle type Equivalent PCU Factors
1. Two wheelers Motor 0.75
2. Passenger car 1.0
3. Auto-rickshaw 2.0
4, Light commercial vehicle 2.0
5. Truck or Bus 3.7
°6. Cycle 0.5
7. Cycle rickshaw 2.0
8. Hand cart 3.0

As per (Indian Road Crogress) IRC 106-1990

531 Total tripsfrom the Market trips. In the market the peak hours of the tradfie between
The total trips coming in and out of the market aré2:00 p.m. and 1:00 p.m. The Table 6 shows thd tota

shown in the Figure 5. Trips of freight vehicleslsas 3- volume count of inflow and outflow from the markat

wheeler rickshaws and 3-wheeler pedal rickshawdrgpal PCU/day. Location 2 has the highest inflow andloutfit

of passenger vehicles such as 4-wheelers, 2-wkeeles because Gheekanta court is located near thednca

passenger rickshaws, and bicycles are considereatads
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5.32 Total Freight tripsfrom market The road that connects Location 4 and Locatiortiies
The total freight trips produced and attracted bgentral road that runs through the market, and miotte

Gheekanta Market are shown in Table 7, in whicly onlshops in the market are located on this road. Tirips

trips of freight vehicles are considered. The pagee3- other places are few compared to these two pladess.

wheeler used for goods transport is also beingiderexl. market has a narrow road of about 7-8 meters. résalt,

2-wheelers are also used for goods movement in thengestion occurs frequently on this road. Thighis

market, but they are not included. The Figure éwsh busiest street in the market.

freight trips from different locations throughotiet day.

Trips for freight vehicles begin around 9 a.m. Aaftér 9

p.m., the trips go to zero.
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Figure 6 Total Freight trips at different six lodcai
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Table 7 Total fright trip incoming and outgoing fnche market

Locatior Inflows (PCU/Day Outflows (PCU/Day
1 103¢ 129:
2 36¢ 404
3 44( 444
4 133( 109:
5 57( 51z
6 59( 43¢
533 Category-wise distribution of traffic In category wise distribution, non-motorised vebsgl

Locations 1 and 4 show a higher percentage oftiteigthat is, pedal rickshaws, which are used for freigh
vehicles than other locations, which is about 1892%%. transport, have a very small percentage. But notorized
In distribution (Figure 7), 2-wheelers have theheist vehicles like pedal rickshaws cause congestionhm t
percentage, averaging 43%. The 2nd highest pegepfa market as their speed is slow, so they slow dovirerot
passengers is 3-wheelers, which is 40% on avefdge. motor vehicles following them. Due to the narrovadp
passenger 3-wheeler is mostly used by visitors.uBeeof motorised vehicles cannot overtake pedal rickshéssa
4-wheelers in the market is very low. result, long queues are formed.

Traffic count at Location 1 Traffic count at Location 2

b 3W Freight
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B 3WFreight
12%
- |
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2 M 3w -
Passanger 43% g 3w
Passanger
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Traffic count at Location 3 Traffic count at Location 4
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(Abbreviation : 2 W:- 2 wheeler, 3-W:- 3 wheele\4- 4 wheeler)
Figure 7 Category-wise distribution of traffic
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534 Loaded vsEmpty Freight trips shows how many freight vehicles enter and leave the
In the market, if a freight vehicle comes to drdp o market full and empty. In freight vehicle drivessrvey,

goods, it may be emptied on return. In the sameivay about 25% driver said that some time they retuth thie

freight vehicle takes goods from the market andsdoéts goods.

destination, it will be empty in return. The follograph
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From the Figure 8, it is seen that almost an equikight vehicles either come to the market to daliv

number of empty trips are generated and attracted the the goods, or they go from the market to another

Types of Vehicles

Types of Vehicles

Figure 8 Loaded and empty freight vehicles incanaind outgoing from market

market as compared to loaded trips. This meansithiie
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destination to deliver the goods. They will be gmphen
they return from the trip.

5.4 Parking condition in the market

The survey determines the types of vehicles thakeba
owners and employees bring to the market. Mo
employees come in private 2-Wheeler vehicles, wisgch
about 60% of the total employees. Another 23% ¢
employees come to the market by bus (public tratspo
another 10% of employees come by walking and anott
7% of employees come by rickshaw (Figure 9). Emgxéay
who come with a private vehicle park 69% of thehicles
in the basement parking lot and the remaining 3H¥ p
their vehicles in on-street parking (Figure 10)ishrehicle
stays in the park all day. The short-term use oftoeet
parking by visitors is not considered.

All the vehicles used for the transportation of dom
the market are hired vehicles, and about 73% of tl
transport is by 3-wheeler rickshaw, 21% by 3-wheele
pedal bicycle, and 6% by 2-Wheeler Scotty (Figute 1
About 54% of those vehicles are parked on the mesi
during loading/unloading and the remaining 46% ai
parked on the street (Figure 12). Freight vehiolesther
vehicles that use on-street parking They cover bitas
of the road and reduce the width of the road. whalses
traffic problems.

The M odes of transportation used
to enter the market

m 2-wheeler
mBus
Rickshaw

mwalking

Figure 9 Vehicles used by employees to enter tleekainta
market

Parking for Private vehicles

m On-street
Parking

m Basement
Parking

Figure 10 Parking of private vehicles in the market

Vehicles used for Goods Transport

m 3-Wheeler
rickshaws

m 3-Wheeler cycles

2-Wheelers

Figure 11 Vehicles used for goods transportatiomarket

Parking for Freight Vehicles

m On-street Parking

m Basement Parking

Figure 12 Parking facilities for goods vehiclestle market

6 Conclusion and way forward

For the economic development of any city, freight
transportation is as important as passenger tratasion.
because it serves necessary commodities and Imethe i
production. But when freight transport comes irdatect
with urban areas, it creates negative impacts @agh
congestion on urban roads, extra noise and aiutumi,
etc. This study was carried out at Gheekanta whtdes
market, Ahmedabad. Two models were developed # thi
study to estimate the number of trips produced and
attracted by market. The freight trip attractiondwlohas
an RSquare of 0.704. In this model, the number of trips
attracted by shops depends on the quantity of ingpm
goods in the shop, the average floor area of tbp,snd
the distance between the transport offices to thee@anta
market. The number of trips is increasing as thentjty of
goods and the floor area of the shops increase.tépsl
decrease with increasing distance. The FTA modsl ha
significance F value and P-value in the statistical
parameters are less than the critical value (0.UBat
means a model can significantly predict the nunob&ips
attracted by shops. The freight trip production eidths
an RSquare of 0.715. The number of trips products by
shops depends on the number of employees workitiggin
shop and the distance between the market andathepiort

~ 335~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica

- International Scientific Journal about Logistics
Volume: 9 2022 Issue: 3 Pages: 325-336 [ISSN 1339-5629

AHMEDABAD

IMPACT ANALYSIS OF URBAN FREIGHT TRIPS GENERATED FROM WHOLESALE MARKET,

Jignesh Chaudhari; Rena N. Shukla; Chetan R. Patel

office. The number of trips increases as the nundfer Refer ences
employees increases, and trips decrease as ttamadist [1] MORDORINTELLIGENCE.com: IndiaTransportation

increases. The FTP model has significance F vahaP-

Industry Market |2022-27| Industry Share, Size,

2values @ less than the critical value (0.05). It means a Growth - Mordor Intelligence, [online], Availablétt

model can significantly predict the number of trips

produced by shops. In this market, the road thahects
locations 1 and 4 is the main road of the marketwbich

ps://www.mordorintelligence.com/industry-
reports/analysis-of-transportation-industry-in-endi
[21 Jul 2022], 2022.

a large number of vehicles are seen. Traffic cdi@es [2] MORTH.nic.in.: The category wise registerechsport

occurs frequently on this road. To reduce congestite
main road of the market needs to be convertedardne-
way street. It will reduce the congestion problemthe
market and also increase the speed of vehiclescireg
travel time. The vehicles coming from other direns will
travel from outside the market. The length of tlemroad
is 1 km and the length of the road outside the ptaskl1.7
km, so the drivers will have to travel an extra kn7. But
it can give more benefits to the driver as themxisa fuel

vehicles in 2018-19, [online], Available:
https://morth.nic.in/sites/default/files/RTYB-201B-
2018-19.pdf [21 Jul 2022], 2022.

[3] INTERNET ARCHIVE: IRC 106: Guidelines for

Capacity of Urban Roads in Plain Areas, Indian Road
Congress: Free Download, Borrow, and Streaming,
Internet  Archive, [online]  Available at:
https://archive.org/details/gov.in.irc.106.1990

[21 July 2022], 2022.

consumption and time delays due to congestion @& ty] DHONDE, B., PATEL, C.: Estimating urban freight

market. The market produces and attracts an equather
of loaded and empty freight vehicle trips, whicluses
extra load on the roads and congestion. For thabnkine
system needs to be developed in which driverseaflit
vehicles are registered and goods are allottetiem thy

the system. This will reduce the number of unneargss

trips by empty freight vehicles. The market doeshave
parking available for about 31% of the private e&s

used by the shop owners and workers and 46% afhfrei

vehicles. They parked their vehicles on the stnebtch
encroaches on the road width and creates traffiblpms.
The market needs faster methods of loading anchdiig,
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