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Abstract. One of the quality indicators of commuter passenger transport services is
punctuality that is directly related to the well-planned route vehicles schedule. The results obtained
in the article allow us to conclude that irrational norms of traffic time of vehicles have been
established on certain routes, without taking into account factors affecting them (traffic speeds,
passenger flows, drivers, etc.) and require adjustments. The norms of traffic time of vehicles along
stretches of commuter public transport routes should be differentiated depending on route number
and the period of day. To reduce the influence of drivers on the amount of deviations from the norm
of arrival time at transport stops provided by the schedule.
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Introduction

On commuter public transport routes, buses must operate according to specially
schedule, regardless of changes in traffic conditions. In real conditions, this schedule
is disrupted by various factors [1, 2]. Many of these factors make it difficult to assess
their impact on time and speed of buses along the route. However, taking into
account the most significant factors when drawing up schedule can facilitate the
solution of the issue. Let's consider the situation with the organization of commuter
passenger transportation in the city of Gomel (Belarus) on the example of following
stretches: "Gomel Bus Station — Rechitsky Microdistrict" (forward direction),
"Solnechnaya — Gomel Bus Station" (reverse direction).

The norms of traffic time serve as initial information when distributing buses
along routes, drawing up their schedules [3, 4]. The norms of time are set taking into
account the duration of movement on stretches, passenger exchange at transport stops
and breaks at the end transport stops of route.

To study factors affecting public transport traffic time, a block of initial data was
formed. The initial data consists of route number, the actual time of movement of
route vehicles on stretches, deviations from the norm of arrival time at control
transport stop, the period of day, driver's service number.

Statement of basic materials

To assess the statistical relationship between route number and traffic time of
route vehicle in the program "Statistica" [5, 6], the Kruskal-Wallis test was used,
which is designed to evaluate the differences in the averages of several samples
according to the level of any indicator, and the Fisher test, which is used to evaluate
the differences in the variances of several samples.
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In Figure 1, the calculation results showed that according to the Kruskal-Wallis
test and Fisher test, p<0.05. This indicates the significance of influence of route
number on traffic time of buses on stretches in forward direction. In reverse direction,
the results showed that route number does not affect traffic time of bus on stretches,
because p>0.05.
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Figure 1 — The significance of influence of route number on traffic time
of buses on stretches a) forward direction, b) reverse direction

Differences in the significance of influence of route number can be explained by
the fact that stretch of route is considered in forward direction when moving from
starting transport stop. On this stretch, there is a delay of vehicles at transport stops
due to the boarding of passengers. Passengers are boarding only through the front
door of bus, as passengers pay for travel. Therefore, the amount of passenger traffic
has a significant impact on downtime of transport at transport stop.

Stretch "Solnechnaya — Gomel Bus Station" is the final one in opposite
direction. Passengers exit vehicles at transport stops through all the doors. The
capacity of passenger traffic has less effect on transport delays at stops. The revealed
dependence indicates the need to determine the norms of traffic time of vehicles by
stretches, depending on route number.

The results showed that according to the Kruskal-Wallis test and Fisher test, the
period of day does not affect traffic time of bus on stretches in forward direction,
because p>0.05 (Figure 2). In opposite direction, there is statistically significant
dependence of traffic time of bus and the period of day (p<0.05).

The study showed that when buses move in forward direction, factors related to
route number (for example, passenger traffic capacity) have significant impact on
travel time. When moving in opposite direction, factors that do not depend on route
number have a significant impact.

In Figure 3, according to the Kruskal-Wallis test and Fisher test (p<0.05), there
1s statistically significant dependence of deviations from the norm of arrival time at
transport stops and route numbers. The significance of impact of this factor is
explained by the influence of characteristics of vehicles (dynamic parameters, service
life), as well as the experience and psychophysiological condition of drivers.
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Figure 2 — The significance of influence of the period of day on the time
of bus movement on stretches a) forward direction, b) reverse direction
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Figure 3 — Assessment of effect of route number on deviations from the norm
of arrival time at transport stops: a) '"Solnechnaya', b) '""Gomel Bus Station"

Figure 4 shows assessment of influence of the period of day on deviations from
the norm of arrival time at transport stops: " Solnechnaya", "Gomel Bus Station".
Similar results were obtained in the study of influence of route number and the period
of day on deviations from the norm of arrival time at transport stops of stretch:
"Gomel Bus Station" — "Rechitsky Microdistrict".

The study showed that the period of day does not affect deviations from the
norm of arrival time at transport stops.

However, there is a dependence of deviations and driver's service number. This
dependence is explained by the human factor. The driving time of vehicles is
influenced by the experience, the psycho-emotional state of driver, the duration of the
shift, noise, other road users, traffic accidents, and more. At the end of working
hours, the physical condition of driver may be affected by fatigue and drowsiness
(Figure 5).
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Figure 4 — Assessment of influence of the period of day on deviations from the
norm of arrival time at control transport stops:
a) ""Solnechnaya", b) '""Gomel Bus Station"
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Figure 5 — Assessment of influence of driver's service number
on deviations from the norm of arrival time

Conclusions

The results obtained allow us to conclude that irrational norms of traffic time of
vehicles have been established on certain routes, without taking into account factors
affecting them (traffic speeds, passenger flows, drivers, etc.) and require adjustments.
The norms of traffic time of vehicles along stretches of commuter public transport
routes should be differentiated depending on route number and the period of day. To
reduce the influence of drivers on the amount of deviations from the norm of arrival
time at transport stops provided by the schedule. It is possible to equip route vehicles
with navigation communication terminals, which will allow drivers to control the
time of following the route.
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Annomayua. Oonum u3z nokazamesnei Kaiecmea 0OCIYHCUBAHUS HACENEHUs 00UjeCMBEeHHbIM
MPAHCNOPMOM ABNIAEMCI Pe2YIAPHOCMb OBUNCEHUSL, KOMOPAs HANPAMYIO 3A6UCUM OM 2PAMOMHO
COCMABNEHHO20 PACNUCAHUA MAPUIPYMHBIX MPAHCNOPMHBIX cpedcms. llonyuennvie 6 cmamve
pe3yivmamsl NO36ONAIOM COelamb 8618600 O MOM, YMO NO OMOETbHLIM NPUSOPOOHBIM MAPULPYMAM
VCMAHOBIeHbl HEePAYUOHAIbHbIE HOPMbL HA OBUJCEHUe MPAHCNOPMHLIX cpedcms, be3 yuema
haxkmopos, eruAWUX HA HUX (CKOPOCMU OBUINCEHUS, NACCAHNCUPONOMOKO8, gooumenel u m.n.) u
mpebytom Koppekmuposku. Hopmvl epemenu cnedosanus mpancnopmHuix cpeocme no yuacmrkam
NPUCOPOOHBIX MAPUIPYMOB HE0bX00umo ougpghepenyuposams 6 3aABUCUMOCIIU OM  HOMepd
mapwpyma u epemeHu eulnoanenus petica. CHU3UmMs 1uaHue 600umenel Ha 6eIuduHy OmKIOHEHUl
om 8pemeHU NpudLIMUSL HA OCHMAHOBOYHbIL NYHKM, NPEe0YCMOMPEHHO20 pacnucanuem. Bozmocro
000py00BaHUue  MApPWPYmMHblX — MPAHCNOPMHBIX ~ CPEOCME  HABULAUYUOHHBIMU  CEA3HbIMU
MEPMUHAAMU, KOMOpble NO380MAM  800UMENIM KOHMPOIUPOBAMb 8peMsl  CLe008AHUsL N0
Mapuwpymy.

Knrwuesvte cnosa: npucopooHulii 06wecmeeHtbiti MpaHcnopm, HOPMbl 6PeMeHU OBUNCEHUS
MapupymHuLX MpaHcnopmHuix cpeocms.
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