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ABSTRACT

Roads are traffic flows of various movements that are not in the same direction,
both movements made by people with vehicles and without vehicles (pedestrians). Roads
have a very important role in ensuring the smooth flow of traffic.Based on the previous
explanation, this study aims to determine the effect of on-street parking on the
performance of Jalan Veteran, Banjarmasin City. The method used in this study uses field
research, namely the observation method in the form of direct observation and recording
in the field which is carried out on Jalan Veteran, Banjarmasin City. The data collected
in the study are geometric data, traffic volume and travel time,The data is input for
calculating road segment performance using conventional methods, namely the
Greenshield model, Greenberg model, and Underwood model. The results of the analysis
will show whether there is an effect of on-street parking on the performance of Jalan
Veteran.
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1. INTRODUCTION

One of the locations that need to be considered in traffic is the road. Roads are traffic
flows of various movements that are not in the same direction, both movements made by
people with vehicles and without vehicles (pedestrians). Roads have a very important role
in ensuring the smooth flow of traffic. The decline in road performance will cause losses
to road users due to a decrease in speed, increased delays, and vehicle queues which can
result in increased operating costs of a vehicle.

The road section analyzed in this research is Jalan Veteran, Banjarmasin City. This
road section has several street lights warning caution and Jalan Veteran is a road located
in an area of business (urban), education, and health facilities. Activities beside the road
such as transporting goods, crossing people irregularly, parking carelessly on the shoulder
of the road, plus there are several fork in the road add to the cause of congestion so that

it can increase travel time. In addition, the development of shopping centers is also one
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of the causes of congestion, as well as a discourse from the Banjarmasin Provincial

Government to widen the Veterans road.

2. THEORITICAL STUDY
2.1 Parking Placement Theory
a. On-street parkingis a parking facility that uses the edge of the road which is usually
found in shopping areas, schools, or public facilities that do not have adequate
parking spaces. The on-street parking has effectively reduced the road surface.
Vehicles parked on the side of the road are the main factor in 50% of accidents that
occur in the middle of the road in the shopping area. This is mainly due to reduced
freedom of view, vehicles stop and/or exit the parking lot in front of passing

vehicles suddenly (Ditjenhub, 1998). On-street parking can be seen in Figure 2.1.

Figure 2.1 On-street parking (Miro, 1997)
b. Off-street parkingis parking for vehicles that are not located on the road or directly

on the road, but are outside the specially made road body as shown in Figure 2.2.

TEMPAT
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—
Figure 2.1 Off-street parking (Miro, 1997)

2.2 Speed — VVolume and Density Relationship Model of Traffic Flow
a. Greenshield Modelis the earliest recorded model in an attempt to observe the
characteristics of traffic flow on a highway. Greenshield found that the relationship
between speed and density is linear. This linear relationship of speed and density

has become a popular relationship in the review of traffic flow movements,
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considering that the relationship function is the simplest so that it is easy to apply.
This model can be written as follows:
S =Sf—(Sf/Dj) D

Where:

S = Average speed (km/h)

sf = Speed in free flow (km/h)

D = Average density (pcu/km)

dj = Density at traffic jam (pcu/km)

b. Greenberg modelAssuming that traffic flow is similar to fluid flow, the relationship
between velocity and density is in the form of a logarithmic curve. Greenberg's
model can be described as follows (McShane & Roes, 1990):

S =3Sc.l bj
= Sc.ln—

Where :
Sc = speed at maximum volume (km/h)
Dj = density when jammed (pcu/hour)
c¢. Underwood Modelput forward the hypothesis that the relationship between velocity
and density is an exponential function with the following equation form (McShane
& Roes, 1990):

-D
S = Sf.exp.D—C

Where :
Sf = speed in free flow conditions (km/hour)
Dj = density at maximum volume (pcu/hour)
2.3 Statistic analysis
a. Regression analysis, modeling the relationship between traffic flow characteristics
variables used regression analysis techniques (Sudjana, 1983).
With the basic formula: Y =a + b. X
L _ IXEXyi— NX Ny
ny Xt — (CX)?
_ n(x. ) — XXy
nE X7 — X X)?
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b. Correlation analysis, to study the degree of relationship between the independent
variable and the dependent variable. The degree of this relationship is expressed by
the "correlation coefficient” symbolized by "r" and calculated by the formula (2.11)
(Sudjana, 1983).

nX(x.y) — XXy
JOIXE EX)? Iy~ Ey)D)
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Figure 3. 1Flow chart

4. RESULTS AND DISCUSSION
4.1 Data Description

The results of observations made on the Veterans Road in Banjarmasin City are as

follows:
Table 4.1Field Observation Results

Foad Inventory Diata Information|
1} Observation location Jn. Veteran
2}  road type one segment 2 lanes divided direction (2/2)D
3}  Road Width For Eesesarch Gm
4}  Drainage Condition{KaKi) Permanently Closed Drainage
5}  Parkang Type Parzllel and Angle O
§) Usage For Parking Left Street (each directiom)

71 Effective road width Gm




4.2 VVeterans Road Traffic Characteristics
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The research was conducted on the Veterans Highway of Banjarmasin City from
06.00 WITA to 21.00 WITA on Monday 15 March 2021 and Tuesday 16 March

2021.The observed traffic is vehicle traffic with the classification of motorcycles,

private cars, pick-ups, trucks, city transportation, buses, bicycles and pedestrians,

bajaj/three-wheeled vehicles with obstacles and without obstacles.The results of the

calculation of traffic volume and density (without obstacles) and (no obstacles) can
be seen in Table 4.1 and Table 4.2 below:
Table 4. 1Result of Calculation of Traffic Volume and Density per hour (without
Obstacles)

No. WAKTU ‘ Volume (§mpllo Kecepatan Rate of_ Flow Kepadatan
No. WAKTU Volume (smp/10 Kecepatan Rate of Flow Kepadatan 5 menit) (km/jam) (smp/jam) (smp/km)

menit (km/jam) (smpljam) (smp/km) 7 :30-12:3 1131,10 5 45244 A7

1 00-07:0 490, 26,87 1960,54 18,24 40-12:4 1133,93 7 4535,7 .77
2 10-07:1( 532/ 25,81 2130,54 20,63 - 1139,27 , 4557,0 .
3 30-07:3 562, 26,18 224854 2147 1034,11 ) 41364 ¥
4 40-07:4 565 25,91 226254 2183 1052,44 ) 4209, X
7:00-081( 640,63 3 256252 5,17 1083,28 X 4333, 1 |
7: 752,62 3010,49 9,89 1090,94 X 4363,7 X
896,77 3587,10 8,31 122,77 X 4491,0 X
939,07 3757,08 7,14 1058,94 } 42357 ¥
970,94 3883,74 0,04 105111 ’ 420443 44,
10 -09:( 983,27 X 3933,08 121 1029,94 , 4119,7 ¥
11 08:30-09:30 1037,77 24,31 4151,08 42,70 1056,94 X 42277 14,

12| 08:40-09:40 1100,77 2234 403,07 49,28 1030,61 ) 412243 3

13 | 08:50-09:50 115,77 2229 4463,08 50,06 1038,94 30 4155, 4,5

14 09:00-10:00 1096,94 23,78 4387,75 46,13 998,94 .95 3995,7: 7
15 | 09:10-10:10 1120,77 2343 4483,08 4784 972,78 95 38911 X
16 | 09:30-1030 1096,94 2292 4387,75 47,87 :00- 939,44 57 3757, X
7 083,27 X 4333,0¢ 5,1 :10-17 1018,11 ,06 4072,43 X
083,93 ) 43357 5, 5 :20-17. 1072,44 379 4289.7" .

098,44 X 43937 7, 6 | 16:40-17 121343 2,93 48537 .92

102,77 , 44110 8, 47 | 16:50-17:50 127342 22,81 5093,70 55,82

086,44 4 43457 6. 48| 17:00-18:00 1268,92 22,39 5075,69 56,68

060,77 6: 42430 4, 49 | 17:10-18:10 1296,92 20,63 5187,67 62,87

074,77 AL 42990 5, 50 | 17:20-18:20 1267.42 1978 506968 64,06

24 11:00-12:00 1075,60 2381 4302,41 45,18 51 17:30-18:30 1253,92 21,53 5015,68 58,23

25 11:10-12:10 1110,77 22,41 4443,08 49,57 52 17:40-18:40 1239,09 20,93 4956,35 59,20

26 | 11:20-12:20 1139,93 2184 4559,73 52,20 53 | 18:00-19:00 1199,09 2092 479637 57.33

Table 4. 2Results of Calculation of Traffic Volume and Density per hour (There are
Obstacles)

No. | WAKTU Volume | Kecepatan | Rate of Flow | Kepadatan

(smp/10 menit) | (km/jam) (smp/jam) (smp/km)
1 | 06:50-07:50 639,46 20,93 2557,83 30,55
2 | 07:00-08:00 723,45 22,14 2893,80 32,67
3 | 07:10-08:10 869,94 22,15 3479,75 39,27
4 | 07:20-08:20 943,43 22,81 377373 41,35
5 | 07:30-08:30 1016,59 20,65 4066,38 49,24
6 | 07:40-08:40 981,76 19,45 3927,05 50,49
7 | 07:50-08:50 1026,43 18,77 4105,70 54,69
8 | 08:00-09:00 1000,60 18,33 4002,39 54,58
9 | 08:10-09:10 1040,10 17,83 4160,39 58,33
10 | 08:30-09:30 1075,93 18,39 4303,72 58,50
11 | 08:40-09:40 1155,76 18,51 4623,04 62,45
| 12 | 08:50-09:50 1181,93 17,76 472771 66,55
13 | 09:00-10:00 177,76 17,33 4711,05 67,95
14 | 09:10-10:10 1153,26 16,58 4613,05 69,55
15 | 09:30-10:30 1109,10 18,81 4436,40 58,96
16 | 09:40-10:40 1077,77 19,31 4311,06 55,82
17 | 09:50-10:50 1023,10 2047 4092,40 49,98
18 | 10:00-11:00 1003,43 19,90 4013,73 50,43
19 | 10:10-11:10 1004,93 19,67 4019,73 51,09
20 | 10:20-11:20 1050,26 16,86 4201,05 62,31
21 | 10:30-11:30 1083,60 16,83 4334,38 64,39
22 | 10:40-11:40 1060,76 16,93 4243,06 62,64
23 | 10:50-11:50 1052,77 18,44 4211,07 57,10
24 | 11:00-12:00 1038,60 19,42 4154,42 53,47
25 | 11:10-12:10 1039,44 19,71 4157,75 52,74
26 | 11:20-12:20 104161 20,05 4166,42 51,95
27 | 11:30-12:30 1056,27 18,85 4225,09 56,02
28 | 11:40-12:40 1101,27 1847 4405,09 59,62
29 | 11:50-12:50 1153,77 18,09 4615,08 63,79
30 | 12:00-13:00 1120,61 17,50 448243 64,02
31 | 12:10-13:10 1125,78 17,02 4503,10 66,15
32 | 12:20-13:20 1184,27 16,62 4737,09 71,26
33 | 12:40-13:40 118227 15,57 4729,09 75,93
34 | 12:50-13:50 111494 14,81 4459,77 75,30
35 | 13:00-14:00 1092,78 16,22 4371,10 67,36
36 | 13:10-14:10 1063,78 16,40 4255,10 64,87
37 | 13:20-14:20 1033,28 17,01 413311 60,74
38 | 13:30-14:30 1021,28 18,04 4085,11 56,63
39 | 13:40-14:40 1044,94 19,36 4179,77 53,97
40 | 13:50-14:50 1076,44 19,39 4305,77 55,51
41 | 14:00-15:00 111061 18,10 444243 61,37

Volume Kecepatan | Rate of Flow | Kepadatan
No- | WAKTU | o0 meniy | (mjam) | (ampfam) | (omplkm)
42 | 14101510 | 110211 1950 440843 56,52
43| 14201520 | 110444 19,09 441776 5784
44 | 14:301530 | 108094 1938 433,77 55,99
45 | 14:401540 | 108061 1944 432243 55,59
46 | 14501550 | 104478 2052 4179,10 50,90
47 | 15001600 | 104078 17.38 4163,10 59,89
48 | 15101610 | 104511 17.20 418043 60,76
49 | 15201620 | 115004 1920 619,75 60,15
50 | 15:30-16:30 | 1138561 1936 455442 5882
51| 15401640 | 118227 19,30 472008 6126
5 | 15501650 | 1157.04 2133 463176 54,28
53 | 16:0017:00 | 116944 2122 677,77 55,12
54| 16:1017:40 | 114044 1892 456178 6028
55 | 16201720 | 121378 18.40 485,10 65,95
56 | 16:3017:30 | 119811 1843 479244 65,00
57 | 16401740 | 124844 17,73 499375 7040
58 | 16:5017:50 | 126143 1626 5045,73 7759
59 | 17:0018:00 | 13275 1359 531037 97,66
60 | 17:101810 | 133975 1383 5350,01 96,85
61 | 17:201820 | 1377.42 1329 550,67 10367
62 | 17:301830 | 135375 12,10 5415,00 11184
63 | 17:401840 | 134175 1317 5367,01 10188
64 | 17:5018:50 | 120850 1508 483438 80,14
65 | 18:0019:00 | 118,94 1513 475575 78,60
66 | 18:1019:10 | 115278 1571 4611,10 73,38
67 | 18201920 | 117578 1731 4703,10 67.93
68 | 18:3019:30 | 120461 1758 481843 68,54
69 | 18:4019:40 | 1247.10 1734 498841 7192
70 | 18:5019:50 | 1176,60 1578 470641 7454
71| 19:002000 | 116193 1484 647,74 78,32
72 | 19:10-20:10 1136,27 14,27 4545,07 79,61
73 | 19:202020 | 106010 1518 421042 69,83
74 | 19:302030 | 102427 1542 097,09 66,42
75 | 19:402040 | 105244 17,06 420,76 61,70
76 | 19:502050 | 103961 18,77 415843 55.40
77 | 20:0021:00 | 101244 1936 049,77 52,29
78 | 20102110 | 1013.94 1853 405577 54,72
79 | 20202120 | 96761 17,69 387044 5471
80 | 20:302130 | 91495 1714 365078 53,37
81 | 20:402140 | 86728 1782 3469,13 4867
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4.3 Calculation of the Veterans Path Without Barriers
4.3.1 The Unhindered Greenshields Method
Table 4. 3.Linear Regression Data for Greendshield(No Barrier) Method

4.3.2 Calculation Greenberg No Barriers

Table 4. 4Linear Regression Data for Greenberg's Method
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4.3.4 Recapitulation of Traffic Characteristics Without Barriers
Table 4. 6 Recapitulation of Traffic Characteristics Without Barriers

Model
Greenshield | Greenberg | Underwood

‘Variable Unit

junior high
» Maximum Volume (Qmax) 1642707 607.399 14936.874
school/hour
= Free speed (V) km‘hour 29.181 40,496 29 874
» Maximum speed (Vm) km/hour 14,590 4,539 11,011
* Kepadatan maksimum (Dj) smp/km 225177 7493 483 500

» Koefisien determinan (12) - 0.878 0.801 0,860

Figure 4. 2 Graph of the relationship of the three velocity-density equations
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4.4 VVeteran's Path Calculation with Obstacles
4.4.1 Greenshields Method with Barriers

Table 4. 7 Linear Regression Data for Greenberg's Method (There are Barriers)
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4.4.2 Calculation Greenberg with Barriers

Table 4. 8 Linear Regression Data for Greenberg's Method with Barriers
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4.4.3 Underwood's Calculation with Barriers

Table 4. 9 Regression Data for Underwood Model with Constraint
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4.4.4 Traffic Characteristics Recapitulation with Barriers
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Table 4.20 Recapitulation of Traffic characteristics with Barriers

Variable

Unit

Model

Greenshield

Greenberg

Underwood

* Maximum Volume

(Qmax)

junior high
school’hour

277.692

1503403

3245.033

= Free speed (V1)

km/hour

26.526

54,392

70.56

» Maximum speed (Vm)

km/hour

13,263

8.869

25.960

* Maximum density

Di)

junior high
school/km

192,664

460.734

125

+» Coefficient of

determinant (12)

0.816

0.806

0.844

Figure 4.3 Graph of the Relationship of the Three Velocity Equations — Density with

Distraction
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4.5 The Effect of Obstacles on Traffic Characteristics

Table 4. 11Recapitulation of Traffic characteristics with Barriers

Traffic Characteristics Unit No Barriers | With Barriers
Maximum Volume (Qmax) junior high school’hour | 1642707 277,692
Maximum Speed (Vm) km/hour 14.59 13,263
Maximum Density (Dg) junior high school’km 225,177 192 664

1800
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0 78,965
1 2 3
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Figure 4.3Graph of the Effect of Barriers on Traffic Characteristics
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From the graph, it can be seen that the volume and density of traffic will increase along

with the number of obstacles. This also affects the speed which will be smaller along with

the number of obstacles that occur.

5. CONCLUSIONS
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Based on the results of the research and discussion, the following conclusions can be

drawn:

a. The performance of Jalan Veteran in Banjarmasin in the condition that there are
no parking vehicles on the road has a volume of 1642,707 pcu/hour, a maximum
speed of 14.59 km/hour and a maximum density of 255,177 pcu/km.

b. The performance of Jalan Veteran in Banjarmasin city when there are vehicles
parked on the road has a volume of 277,692 pcu/hour, a maximum speed of
13.263 km/hour and a maximum density of 192,664 pcu/km.

c. Vehicle parking on the road to the performance of the Veterans Road section
results in a lower maximum speed compared to the performance of the veteran
road section if there are no parking vehicles on the road..

As material for further research, it is recommended as follows:

a. To be more careful in processing data
b. To be more careful when conducting a traffic survey in the field.
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