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Abstract— There is quote on our traffic condition, “ 

Everybody in hurry but no one reach on time” now it is carry 

forward with respective to parking, “ that’s why many of 

them doesn’t want to park in line”. As the space in urban area 

shrinks day by day resulting in increased the demand for 

parking space. Wardha is one of city in Maharashtra having 

area 70 km2 with population 1,26,444. Growth in percentage 

of vehicles in 2015-16 (34%), 2016-17 (10.51%). One of the 

problems faced by the CBD area of Wardha city is congestion 

due to the parking means more parked vehicle on the road 

than its parking supply. Aim of project is find out congested 

area of road due to the parking and optimize for it. Four roads 

of the CBD area taken as the study area named as, Jain 

Temple road, Kapada line road, Sarafa line road, Patrawali 

road which sub divided on the basis of side i.e. left and right. 

Parking space inventory and in -out parking survey are being 

done on this road to determine parking bays availability, 

parking accumulation, parking index and parking load. Some 

new terms used here like avg. parking accumulation and avg. 

parking index for lean hour, peak hour and day hour of the 

study. Most of the times congestion on the roads found in 

peak hour of the study time. The optimization subjected to 

those roads whose avg. parking index of the peak hour 

exceeds 80% that means there is problem of congestion due 

to the parking exist. The optimization made in such way that, 

shift more numbers of vehicle of congested road due to which 

avg. parking index of peak hour time exceeds 80% to nearby 

road which have low avg. parking index for the peak hour and 

without affecting the parking supply of the nearby road. 
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I. INTRODUCTION 

The study area is within the CBD area of the city. Many types 

of commercial establishment here like Jewellery, Stationary, 

Cloths, Daily needs, Snacks Center, Hospitals and Temple. 

As this is commercial core area of city so it always dealing 

with parking problem particularly in peak hours. Many 

reasons behind congestion in area like  presence of hawkers 

& vendors on road, four wheelers occupied the space of 

parking, weak enforcement in peak hour for the handling the 

parking. So there is need of optimization of congestion for 

parking in study area.  For a CBD area, optimize the parking 

area through the various ways like various parking types 

underground, multilevel, stack, Tower. But there is no 

enough space available for provision of such parking. The 

possibility of the construction activity for the parking 

facilities like provision off-street parking is very less. This is 

same scenario in many Tier-3 cities of India [20]. In such 

condition, optimization for the congested area for the parking 

provide by shifting the numbers of vehicles due to which the 

congestion improves to the nearby road without affecting the 

parking supply of nearby road. Fig1.1 is one of the news in 

local newspaper regarding parking scenario in CBD area of 

city. 

 
Fig. 1.1: 

 Study Area  

The study area contain four roads of the CBD area which 

taken as the study area.  They are Jain Temple road, Kapada 

line road, Patrawali road, Sarafa Line road which named as  

named as Road 1, Road 2, Road 3, Road 4 which are 

subdivided on the basis side i.e. right side and left side with 

numbering named as Road 1 in 1A, 1B, 1C, 1D, 1E. 1F; Road 

2 in 2A, 2B, 2C, 2 D,; Road 3 in 3A, 3B, 3, 3D, 3E, 3F and 

Road 4 in 4A, 4 B, 4C. Fig1.2 specified study area with 

yellow lines within CBD area of Wardha city. 

 
Fig. 1.2: 

 
                                       Fig. 1.3: 

 Objectives 

1) Study the Existing Parking Condition 

This include parking space inventory. It involves data, 

amount, and location of space or bays or slots actually or 

potentially available at the study area for the parking 

2) To Carry Out Parking Survey  

Carry out the In and out parking survey. From this survey, 

determine parking accumulation, parking Index and parking 

load. 
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3) Find Out Congested Area Due to the Parking and 

Optimize for It in Study Area – 

From the In-Out parking survey, find out the avg. parking 

accumulation for peak hour of the day (5-8) PM, Lean hour 

or off peak hour of day (10AM-5PM) and day hour (10AM-

8PM). Similarly, find out the avg. parking index for peak hour 

of the day (5-8) PM, Lean hour of day (10AM-5PM) and day 

hour (10AM-8PM). Then, based on above data find out 

congested area due to the parking on roads through Parking 

Index and optimize those roads for parking. 

II. LITERATURE REVIEW 

Study the literature Review for learning different things about 

the parking like various parking serve method, IoT based 

parking technology, global trends in the parking, domestic 

study in the parking, use of the various apps in the parking for 

management, parking survey with various analysis and test, 

parking management, various case studies regarding parking, 

legal provision regarding parking, public parking policies of 

cities. 

III. METHODOLOGY 

In parking survey, use the time internal of 15 min. in single 

hour. That means in hour there are four time intervals which 

are (0-15) min, (15-30) min, (30-45) min, (45-60) min. Divide 

the study area among surveyors if more than one surveyor is 

available. In this survey first take initial count on the selected 

parking road at the beginning of survey i.e. before one or two 

minutes of start of survey. Then at the start of survey in the 

first interval in hour i.e. at (0-15) min, count the number of 

vehicle enter in parking bays of road at 0 minute then count 

the no. of vehicle leave the parking bays of road at 15 

minutes. For the next time interval i.e. at (15-30) min., take 

the In vehicle on the parking bay of road after the one minute, 

and then count the vehicle leaves the parking bay of road at 

end of interval i.e. at 30 minutes.  No. of In vehicles add and 

out vehicles subtract from parking accumulation.  

 From parking survey determine avg. parking 

accumulation and avg. parking index for lean hour of day, 

peak hour of day and day hour. Find out parking load 

 Tabulate above data information with help of MS-

Word, MS-Excel. Then with the help of MS-Excel plot the 

graph of avg. parking accumulation and avg. parking index 

for lean hour of day, Peak hour of day, day hour with respect 

to days of week. Then find out which road exceeds the 

congestion criteria of parking index then optimize congested 

area of road for parking by shifting the vehicle to nearby road 

without affecting the parking supply of road, also by shifting 

on nearby road ensure that this road  doesn’t exceeds the 

congestion criteria 

IV. MATERIALS & METHODS 

 Parking Accumulation 

Total number of vehicle park at given instant of time. It is 

expressed by accumulation curve obtained by plotting 

number of bays occupied with respect to time. It expressed in 

number or number parking bays or number of parking slots 

available. 

 Avg. Parking Accumulation of Lean Hour of Day 

Avg. of total number of vehicle parked in lean hour. If we 

consider lean hour time (10A.M.-5P.M.) then avg. parking 

accumulation of lean hour is equal to ratio of total of avg. 

parking accumulation of lean hour (10A.M. - 5P.M.) to no. 

lean of hour i.e. 7.   

 Avg. Parking Accumulation of Peak Hour of Day 

Avg. of total number of vehicle parked in peak hour of day. 

We consider peak hour of Day (7 P.M.-8 P.M) then avg. 

parking accumulation of peak hour of day equal to ratio of 

total of avg. parking accumulation of peak hour to No. of peak 

hour i.e. 3.    

 Avg. Parking Accumulation of Day Hour 

Avg. of total number of vehicle parked in day. We consider 

time for study 10 A.M. to 8 P.M. then avg. parking 

accumulation of day equal to ratio of total of avg. parking 

accumulation of Day to Nos. of day hours i.e. 10.  

 Parking Load 

It is an area under accumulation curve, between two specified 

times, express as vehicle-hours. It is calculated by 

multiplying parking accumulation to the time interval taken 

in the survey for example 15min. It is expressed in veh.min. 

If we divide final total parking load with 60 then it is 

expressed in veh.hr.   

 Parking Index 

It is also called parking efficiency or parking occupancy. It is 

defined as percentage of parking bays actually occupied by 

the parked vehicle parked compare to theoretical number 

bays available for parking. It also defined as the ratio of no. 

of bays occupied in time duration to the total parking space 

available. It gives aggregate measure of how effectively the 

parking space is utilized. . It is used in case of in-out and 

Fixed sample survey of parking survey method. The parking 

problem exists like congestion if parking index exceeds 85%. 

 Avg. Parking Index of Lean hour of day 

It is avg. of avg. parking index of lean hour of day. We 

consider lean hour in survey (10A.M.-5P.M.) then avg. 

parking index for lean hour of day equal ratio to total of 

average parking of Index lean hour (10A.M. - 5P.M.) to 

numbers of lean hour i.e. 7. 

 Avg. Parking Index of Peak Hour of Day  

It is avg of avg parking Index of peak hour of day. In survey 

we consider peak hour in day is (5P.M-8P.M.)  then avg. 

parking index for peak hour of day equal to ratio of total of 

avg. parking index of peak hour .) To numbers of peak hour 

i.e. 3. 

 Avg Parking Index of Day Hour 

It is avg. of avg parking index of day time. We consider time 

period of day in study survey is (10A.M.-8 P.M) then parking 

index of day time equal to ratio of total of avg.  Parking index 

of day to no. of day hours i.e. 10. 
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 Parking Survey 

1) In-Out Parking survey 

In this survey occupancy count in the selected parking lot or 

area is taken at the beginning of the survey. Then number of 

the vehicles enters in the parking area for particular time 

interval is counted. The number of vehicle leaves the parking 

lot is also taken. The final occupancy count in the parking lot 

is also taken and survey is stopped. Time interval for survey 

may vary between 15 minutes to one hour, and then the count 

is taken. One person may be enough to perform the survey, 

depends on the area. It is used to determine the utilization of 

parking bays in the parking area. Disadvantages of the survey, 

we won’t get data regarding the time duration for which 

particular vehicle used the parking area, so the parking 

duration and parking turnover can’t determine that’s why we 

can’t estimate the parking fare from this survey. 

2) Fixed Sampling Parking Survey 

This is used for quick survey. Initial and final count of all 

vehicle occupying the parking area during predetermined 

fixed time period that may vary from 15 minutes to three 

hours. This is similar to In-Out parking survey in way of 

counting. The data may be repeated if required. Data 

collection is simple and quick. One person may be enough to 

perform the survey, depends on the area. Disadvantage is 

number of vehicles left in the parking lot in any short time 

period within fixed time interval maybe missed.  

3) License Plate Parking Survey 

Occupancy duration of each parking with reference to the 

license plate number of each vehicle entering and leaving it, 

is continuously recorded for interval of 15 min. or so over the 

study period say minutes, hour, day, week, month or year. 

Data provide information on duration of Vacancy of parking 

space. This will help in calculating fare which estimated 

based on duration in which vehicle is parked. Time interval is 

shorter then there is less chance of missing short term parkers. 

Advantage, it gives realistic data. The disadvantage is, this 

requires more labours or surveyors and so, it is categorized as 

labours intensive method. 

 Optimization of Road 

The number of vehicle of the city is growing day by day. 

Vehicle registration in 2000-01 (6117), 2014 (1439), 2015 

(17162), 2016 (22460). The growth of vehicle in the 2016-17 

year is 30.87%. There 189 vehicles per 1000 population in the 

Wardha district so, problem parking becoming more and 

more acute day by day.  

 There no space available for provide off street 

parking. Also some special parking facilities like stack 

parking, puzzle parking, tower parking, and rotary parking 

are not possible to provide because of space. Many of 

commercial establishment are twenty or thirty years old in 

study area. So there is less possibility of giving land by them 

to above parking types.       

This is the old area of city. There is less possibility 

reconstruction of road and building. On these roads 

commercial establishment more and more concentrated. So, 

from above things it clears that there is less possibility of new 

construction activity.    

 As the Wardha is the small city or semi urban city 

frequently many people visited the study area of CBD during 

evening period i.e. after 5 P.M. So, at this time there is 

increasing parked vehicles on the road due to which increase 

in congestion on roads. Hence due to above reasons it is good 

to make optimization of congested area of parking in the form 

of shifting vehicle from the road which exceeds particular 

criteria of congestion for parking to the nearby road where 

there is low congestion for parking. Because some roads of 

study area have more parked vehicle than other which 

depends on time, day, shop, month etc. In such situation, we 

can optimize the congested area of Road by shifting the 

vehicle form higher congested area to the nearby lower 

congested road. Thus by shifting on the lower one congested 

road there shouldn’t be affect on the parking supply of this 

road that means enough bays available to park the vehicles on 

this road after shifting is available. In such way there 

minimalize congestion of congested area of road by shifting 

only those numbers of vehicle due to which road exceeds 

criteria of congestion. After shifting vehicle or vehicles 

increase the efficiency of road (from which it shifts) also bays 

of nearby road are utilized without affecting on parking 

supply. In such way, we can optimize the congested area road 

for parking.          

 As [32] mentioned that there parking problems like 

congestion exists if parking index exceeds 85%. Let us 

consider 85% is general criteria for existence of congestion. 

But we can’t apply this criterion at the same time to 

metropolitan of city and city like Wardha. To solve it, we can 

take the classification of cities given by Government of India 

[20] Tier 1, Tier 2 and Tier 3. Tier 1 includes Ten 

metropolitan cities, Tier 2 includes Ninety-Nine important 

cities and Tier 3 include all other cities in which Wardha has 

come. So apply the criteria 85% of parking index to Tier 1, 

82.5% of parking Index to Tier 2 and 80% of parking Index 

to Tier 3 cities.  

 So if parking Index of any road exceeds 80% then 

there is congestion problem exists. So, number of vehicle due 

to which the parking index exceeds the 80%, are shifts to the 

nearby road where the parking index low. By shifting the 

vehicle or vehicles of congested road on this road (Nearby) 

there should no affect on parking supply of road (Nearby) i.e. 

enough bays are available for parking vehicle on nearby road 

after shifting.  

 For example, let us consider that parking supply of 

road is 50 Nos. As the vehicles parking increase in peak hour 

and parking accumulation occurred 44 Nos. that means 

parking index of road is 88%. So we have shift these four 

more vehicles (due to which parking index exceeds 80%) to 

nearby road whose parking index is low without affecting on 

parking supply of nearby road, in such way we can optimize 

the congested area for parking. 

 Parking Space Inventory 

Study area mostly contains two wheelers (1 x 2) m. Four 

wheeler are not allowed in the area, but often seen it. 

Determination of parking supply 

𝑷𝒂𝒓𝒌𝒊𝒏𝒈 𝑺𝒖𝒑𝒑𝒍𝒚 =  
𝑷𝒂𝒓𝒌𝒊𝒏𝒈 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒓𝒐𝒂𝒅

𝑾𝒊𝒅𝒕𝒉 𝒐𝒇 𝒔𝒊𝒏𝒈𝒍𝒆 𝒃𝒂𝒚
 

Let us consider length of road is 50m. 

Spacing of markings is 50mm (IRC: 35 practices for road 

marking) Then, 

Actual Length = length of road + spacing of markings 

(50mm) 
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= 50 + 0.05 

= 50.05 m 

 As, four wheelers are prohibited and study area 

contains two wheelers (1 x 2) m, then  

Width of Single bay is 1 m. then,  

𝑷𝒂𝒓𝒌𝒊𝒏𝒈 𝑺𝒖𝒑𝒑𝑙𝒚 =  
𝟓𝟎

𝟏
= 𝟓𝟎 Nos. of bays or slots 

available for parking on road. 

 Table 4.1 gives us length of road and mostly the nos. 

of vendors & four available on the road. 

 Table 4.2 deduct the length of nos. of vendors 

(handcar 2m) and four wheeler (2m) from the total length of 

road and from this length determine nos. bays available for 

parking on the road. 

ROAD 

NO 

ROAD 

NAME 

Width of Road 

(m) 

Deduct Length Of 

Vendor & 4W 

(m) 

Length Of 

Road After 

Deduction 

(m) 

Spacing 

Of 

Marking 

(mm) 

Actual Length Of 

Parking Available 

With 

Marking 

(m) 

Parking 

Supply 

(Bays) 

1 

1A 

3.5 +2.0 x 2+0.35 x 2 

=8.2 

2 x 2= 4 54 - 4 = 50 

50 

50+0.05 

=50.05 
50 

1B 2 x 2= 4 54 - 4 = 50 
50+0.05 

=50.05 
50 

1C 5 x 2= 10 
60 – 10 = 

50 

50+0.05 

=50.05 
50 

1D 
20+18.5(Temple)= 

38.5 

60 – 38.5 = 

21.5 

21.5+0.05 

=21.55 
21 

1E 
I)Up to 90m= 

3.5 +2.0 x 2 + 0.35 x 

2=8.2 

II)From(90 to 103)m 

1E=3.5+2.0+1.6=7.1 

1F=3.5+2.0+0.6=6.1 

5 x 2 + 2 x 2= 14 
103 – 14 = 

89 

89+0.05= 

89.05 
89 

1F 3 x 2 + 2 x 2 = 10 
103 – 10 = 

93 

93+0.05= 

93.05 
93 

2 

2A 

3.5 +2.0 x 2+ 0.3 x 2 

= 8.1 

4 x 2 + 2 x 1 = 10 
54 – 10 = 

44 

44+0.05= 

44.05 
44 

2B 2 x 2 = 4 54 – 4 = 50 
50+0.05= 

50.05 
50 

2C 0 0 60+0.05=60.05 60 

2D 4 x 2 + 2 x 1 = 10 
60 – 10 = 

50 

50+0.05= 

50.05 
50 

3 

3A 

3.5+ 2.0 x 2+ 0.1 x 2 

=7.7 

5 x 2 = 10 
55 – 10 = 

45 

45+0.05= 

45.05 
45 

3B 6 x 2 = 12 
60 – 12 = 

48 

48+0.05= 

48.05 
48 

3C 4 x 2 = 8 58 – 8 = 50 
50+0.05= 

50.05 
50 

3D 7 x 2 = 14 
58 – 14 = 

44 

44+0.05= 

44.05 
44 

3E 3 x 2 = 6 60 – 6 = 54 54+0.05=54.05 54 

3F 
3 x 2 = 6 

 
60 – 6 = 54 54+0.05=54.05 54 

4 

4A 

3.5 + 1.5 x 2+2.0 x 2+ 

0.8  x 2 = 12.1 

4 x 2 = 8 
78.95 – 8 = 

70.95 

70.95+ 

0.05=71 
71 

4B 6 x 2 + 3 x 2 = 18 
58 – 18 = 

40 
40+0.05=40.05 40 

4C 4 x 2 = 8 20 – 8 = 12 12+0.05=12 12 

Table 4.2: Paking Road Inventory 

V. DATA COLLECTION 

Here Given the calculation of one road for day (Table5.1). In 

such way data collected for 7 days for 19 roads  and from 

parking Survey determine avg. parking accumulation and 

avg. parking index for lean hour of day (10AM-5PM), peak 

hour of day (5PM-8PM) and day hour (10AM-8PM). 

TABLE 5.1.1              ROAD: 1A                            START Pt.: KALE CORNER                 END Pt.: SUYOG POINT 

INITIAL COUNT: 14           DAY: MONDAY           DATE:7/JAN/2019                  PARKING SUPPLY: 50 

NO TIME 

TIME 

INTERVAL 

(MINS) 

I 

N 

O 

U 

T 

PARKING 

ACCUMUL. 

(Nos) 

AVG 

PARKI. 

ACCUM. 

PARKING 

INDEX 

(%) 

AVG 

PARKI. 

INDEX 

PARKING 

LOAD 

(veh.min) 
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(Nos) (%) 

1 

10AM 

- 

11AM 

0-15 0 0 14+0-0=14 

57/4= 

14.25 

14/50 X 

100=18 

114/4 

=28.5 

15 X 14=210 

15-30 1 0 14+1-0=15 
15/50 X 

100=30 
15 X 15=225 

30-45 0 1 15+0-1=14 
14/50 X 

100=28 
15 X 15=210 

45-60 0 0 14+0-0=14 
14/50 X 

100=28 
15 X 14=210 

2 

11AM 

- 

12PM 

0-15 2 0 14+2-0=16 

69/4 

=17.25 

16/50 X 

100=32 

138/4= 

34.50 

15 X 16=240 

15-30 0 0 16+0-0=16 
16/50 X 

100=32 
15 X 16=240 

30-45 3 1 16+3-1=18 
18/50 X 

100=36 
15 X 18=270 

45-60 2 1 18+2-1=19 
19/50 X 

100=38 
15 X 19=285 

3 

12PM 

- 

01PM 

0-15 1 0 19+1-0=20 

76/4= 

19 

20/50 X 

100=40 

152/4= 

38 

15 X 20=300 

15-30 0 1 20+0-1=19 
19/50 X 

100=38 
15 X 19=285 

30-45 2 1 19+2-1=20 
20/50 X 

100=40 
15 X 20=300 

45-60 0 3 20+0-3=17 
17/50 X 

100=34 
15 X 17=255 

4 

01PM 

- 

02PM 

0-15 0 1 16+0-1=16 

66/4= 

16.50 

16/50 X 

100=32 

132/4= 

33 

15 X 16=240 

15-30 0 0 16+0-0=16 
16/50 X 

100=32 
15 X 16=240 

30-45 2 1 17+2-1=17 
17/50 X 

100=34 
15 X 17=255 

45-60 0 0 17+0-0=17 
17/50 X 

100=34 
15 X 17=255 

5 

02PM 

- 

03PM 

0-15 0 0 17+0-0=17 

64/4= 

16 

17/50 X 

100=34 

128/4= 

32 

15 X 17=255 

15-30 0 1 16+0-1=16 
16/50 X 

100=32 
15 X 16=240 

30-45 2 3 16+2-3=16 
16/50 X 

100=32 
15 X 16=240 

45-60 0 1 15+0-1=15 
15/50 X 

100=30 
15 X 15=225 

6 

03PM 

- 

04PM 

0-15 0 0 15+0-0=15 

58/4= 

14.50 

15/50 X 

100=30 

116/4= 

29 

15 X 15=225 

15-30 0 2 15+0-2=13 
13/50 X 

100=26 
15 X 13=195 

30-45 1 0 13+1-0=14 
14/50 X 

100=28 
15 X 14=210 

45-60 2 0 14+2-0=16 
16/50 X 

100=32 
15 X 16=240 

7 

04PM 

- 

05PM 

0-15 4 1 16+4-1=19 

82/4= 

20.50 

19/50 X 

100=38 

164/4= 

41 

15 X 19=285 

15-30 1 1 19+1-1=19 
19/50 X 

100=38 
15 X 19=285 

30-45 2 0 19+2-0=21 
21/50 X 

100=42 
15 X 21=315 

45-60 3 1 21+3-1=23 
23/50 X 

100=46 
15 X 23=345 

8 
05PM 

- 
0-15 5 2 23+5-2=26 

108/4= 

27 

26/50 X 

100=52 

216/4= 

54 
15 X 26=390 
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06PM 
15-30 0 1 26+0-1=25 

25/50 X 

100=50 
15 X 25=375 

30-45 3 1 25+3-1=27 
27/50 X 

100=54 
15 X 27=405 

45-60 4 1 27+4-1=30 30/50 X 

100=60 

15 X 30=450 

9 06PM 

    - 

07PM 

0-15 3 1 30+3-1=32 137/4= 

34.25 

32/50 X 

100=64 

274/4= 

68.50 

15 X 32=480 

15-30 4 1 32+4-1=35 35/50 X 

100=70 

15 X 35=525 

30-45 0 1 35+0-1=34 34/50 X 

100=68 

15 X 34=510 

45-60 3 1 34+3-1=36 36/50 X 

100=72 

15 X 36=540 

10 07PM 

    - 

08PM 

0-15 3 1 36+3-1=38 170/4= 

42.50 

38/50 X 

100=76 

340/4= 

85.00 

15 X 38=570 

15-30 4 0 38+4-0=42 42/50 X 

100=84 

15 X 42=630 

30-45 3 1 42+3-1=44 44/50 X 

100=88 

15 X 44=660 

45-60 2 0 44+2-0=46 46/50 X 

100=92 

15 X 46=690 

AVG PARKI. 

ACCUMUL. 

OF THE DAY HOUR 

= 221.75/10 

=22.18 

AVG PARKI. 

ACCUMUL. 

OF LEAN 

HOUR OF THE 

DAY=118/7 

=16.86 

AVG PARKI. 

ACCUMUL. 

OF PEAK HOUR 

OF THE DAY 

=103.75/3 

=34.58 

AVG. PARKING 

INDEX 

OF THE DAY 

HOUR 

= 443.50/10 

=44.35 

AVG 

PARKI. 

INDEX 

OF LEAN 

HOUR OF 

DAY 

=236/7 

=33.71 

AVG PARKI. 

INDEX OF PEAK 

HOUR OF THE 

DAY 

=207.50/3 

=69.17 

Table 5.1.1:

VI. DATA ANALYSIS 

Tabulate above data information with help of MS-Word, MS-

Excel. Then with the help of MS-Excel plot the graph of avg. 

parking accumulation and avg. parking index for lean hour of 

day, Peak hour of day, day hour with respect to days of week.  

Each road contain two graphs avg parking accumulation and 

avg parking index for lean hour , peak hour and day hour of 

study time. 

 In Wardha city, most of people visited the study area 

of CBD in the evening period that is after 5P.M. After this 

time many of roads are flooded with parked vehicles. So there 

is chance to get more parking index in evening period i.e. 

peak hour period (5-8) P.M. That’s why we take 80% of 

parking index criteria for avg. of peak hour period of road. If 

some road of study area exceeds 80% of the avg. of parking 

index of peak hour (5-8) P.M. then that road subjected to 

optimization. 

 At this time there may chances to increases 

congestion on the through parking. So shifting the vehicles or 

vehicle on the road which has avg. parking index of peak hour 

exceeds 80% to nearby road who has the low avg. parking 

index of peak hour and by shifting of vehicles or vehicle there 

is no affect on the parking supply of nearby road i.e. bays are 

available for parking. In such way, we can achieve 

optimization of congested area for parking. 

 Among 19 roads the 8 roads exceed the above 

criteria. Each roads contains two graphs i.e. avg parking 

accumulation and avg parking index for lean hour, peak hour 

and day hour of study time.  

 Following are the figures (6.1- 6.8) of eights roads 

which avg parking index of peak hour exceeds 80%.  

 
Fig 6.1 
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Fig 6.2 

 
Fig 6.3 

 
Fig 6.4 

 
Fig 6.5 

 
Fig 6.6 

 
Fig 6.7 
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Fig 6.8 

VII. RESULT  

1) Road 1A has maximum average parking index which 

found in peak hour is 86.67%.Here, optimize the 

congested area of road 1A by shifting 4 vehicles on the 

nearby road 3F. Road 3F has maximum average parking 

index which found in peak hour is 54.17%; it means there 

are 24 bays are vacant.  By shifting 4 vehicles of road 1A 

on road 3F, optimize the road 1A for parking.  

2) Road 1C has maximum average parking index which 

found in peak hour is 89.50%. Here, optimize the 

congested area of road 1C by shifting 5 vehicles on the 

nearby road 1F. Road 1F has maximum average parking 

index which found in peak hour is 41.22%; it means there 

are 54 bays are vacant.  By shifting 5 vehicles of road 1C 

on road 1F, optimize the road 1C for parking. 

3) Road 1D has maximum average parking index which 

found in peak hour is 86.90%. Here, optimize the 

congested area of road 1D by shifting 2 vehicles on the 

nearby road 3E. Road 3E has maximum average parking 

index which found in peak hour is 50.00%; it means there 

are 27 bays are vacant.  By shifting 2 vehicles of road 1D 

on road 3E, optimize the road 1D for parking. 

4) Road 2B has maximum average parking index which 

found in peak hour is 86.33%. Here, optimize the 

congested area of road 2B by shifting 3 vehicles on the 

nearby road 3D. Road 3D has maximum average parking 

index which found in peak hour is 47.73%; it means there 

are 23 bays are vacant.  By shifting 4 vehicles of road 2B 

on road 3D, optimize the road 2B for parking.  

5) Road 2D has maximum average parking index which 

found in peak hour is 90.17%.  Here, optimize the 

congested area of road 2D by shifting 5 vehicles on the 

nearby road 3C. Road 3C has maximum average parking 

index which found in peak hour is 51.17%; it means there 

are 24 bays are vacant.  By shifting 5 vehicles of road 2D 

on road 3C, optimize the road 2D for parking.  

6) Road 4B has maximum average parking index which 

found in peak hour is 93.75%. Here, optimize the 

congested area of road 4B by shifting 6 vehicles on the 

nearby road 1E. Road 1E has maximum average parking 

index which found in peak hour is 42.79%; it means there 

are 51 bays are vacant.  By shifting 6 vehicles of road 4B 

on road 1E, optimize the road 4B for parking. 

7) Road 4A has maximum average parking index which 

found in peak hour is 80.52%. Here, optimize the 

congested area of road 4A by shifting 2 vehicles on the 

nearby road 1E. Road 1E has maximum average parking 

index which found in peak hour is 42.79%; it means there 

are 51 bays are vacant.  As we already shifted 6 vehicles 

of Road 4B on Road 1E; so here by shifting 6 vehicles of 

Road 4B and 2 Vehicles of Road 4A on Road 1E the 

parking index reached at 51.69%, it means there are 43 

bays vacant on road 1E in such way optimize the road 4A 

for parking. 

8) Road 4C has maximum average parking index which 

found in peak hour is 100.69%. As we take above 80% 

of average parking index of peak hour that means there 

is problem of congestion for parking exist, here optimize 

the Road 4C for parking by strong enforcement of no 

hawkers and vendors zone. 

Congested Area Found 

on the Road 

Optimize the congested area 

for Parking by Road 

1A 3F 

1C 1F 

1D 3E 

2B 3D 

2D 3C 

4B 1E 

4A 1E 

4C No Hawker and Vender Zone 

Table 8.1: Result 

VIII. CONCLUSION 

1) I did the parking space inventory of study area. Roads in 

the study area divided on side basis. Then through the 

parking space inventory find about no. of parking bays 

available on the roads of study area 

2) The In-out parking survey carried out in study area 

between (10A.M TO 8P.M.) from which got information 

about parking accumulation, parking index and parking 

load of the roads of study area. Some new terms used 

here like avg. parking accumulation and avg. parking 

index for lean hour of day (10A.M .TO 5P.M.), peak hour 

of day (5P.M .TO 8P.M.) & day hour (10A.M .TO 

8P.M.).  

3) After above, found out the criteria for finding congestion 

due to parking which is modified as per need of project. 

As per the parking survey, there found out congested area 

due to parking on Eight roads for which optimization 

made by shifting the more vehicles of congested road 

above criteria of congestion to the nearby road without 

affecting parking supply of that nearby road.  In such 

way, optimization of congested area for the parking in 

study area. 

IX. FUTURE SCOPE OF STUDY 

1) The survey carried out in the week of starting month of 

year. This survey gives scant idea regarding congestion 

on road due to parking in study area, for getting broad 

and more realistic view regarding congestion on road due 
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to parking in study area, the survey carried out which 

should cover every season of year that is summer season, 

winter season, monsoon season and festival, that means 

January to October or November i.e. up to the end of 

Diwali. Particularly problem of congestion seems high 

on road due to parking in festival season. For above 

period perform two parking survey one is In-out parking 

survey which gives as idea that how many parking bays 

use by vehicle second is License plate survey which give 

us duration of vehicle use parking bays which used to 

find out fare prices. 

2) We provide optimization in form of shifting of vehicles 

from congested roads to nearby road. In the elementary 

stage such provision provide by strong enforcement by 

Traffic Police i.e. three traffic police provide on roads in 

weekdays and more than three on weekend including 

lady and gents Traffic Police. Firstly they should get 

training and knowledge regarding area, parking bays and 

other parking terms. Strict enforcement is necessary for 

its success otherwise laxity can breed disrespect its 

proper use.  

3) With the development of new the technologies and 

integration of its system in the field of parking 

management have provided additional alternatives for 

improving operation of parking facilities like display 

board which displayed the number reserve and vacant 

bays , limit of bays in peak and lean hour; booking the 

parking bays with help of android app; use the parking 

meter technology for short term parking, use parking 

guidance and information system which preliminarily  

use to give message to drive information regarding 

parking availability.   
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