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CAPACITY INCREASING OF ARTERIAL STREETS WITH
CONTROLLED MOTION

Summary. The problem of capacity increasing of arterial streets with controlled motion is
investigated in this paper. For investigation, sections between intersections on the road network of
Lviv city were chosen at their different length and roadway width with most saturated traffic.
Methods of capacity increasing of arterial streets with controlled motion and factors that have
impact on the capacity reduction are analyzed. Capacity of intersections at different volume-
capacity ratios is determined. The distribution of average speed for sections between intersections of
different length is built. It is established that on sections of medium length between signalized
intersections and the high volume-capacity ratio, the speed of traffic flow does not reach maximum
values. It is possible to increase the speed and the capacity of sections between intersections by
increasing their length, sufficient for flow acceleration to the maximal constant speed and further
braking before the intersection. To determinate the recommended speed of movement on arterial
directions, road conditions are taken into account, which are formed with simultaneous impact of
several factors: volume-capacity ratio of intersection in braking zomne, volume-capacity ratio of
intersection in acceleration zone, the number of lanes, the length of the section between intersections
and the average speed of the traffic flow. It is determined that the average speed of traffic flow on
short sections between intersections (the length less than 300 m) is 27-33 km/h, on sections of
medium length — 35—38 km/h/ Such speed will allow to traffic flow reaching the line of constant
movement in given road conditions. Conducted research allows taking into account road traffic
conditions while justifying the calculating speed of traffic flow, in result of which capacity of arterial
streets of controlled motion increases.

Key words: road network, traffic flow, traffic intensity, speed of movement, capacity, volume-
capacity ratio, traffic simulation, field research, signalized intersections.

1. INTRODUCTION

The problem of capacity increasing of arterial streets and increasing of vehicles® speed of movement
acquired national scales and its solution belongs to priorities of social and economic policy of the state.
Increasing of motorization level by 7—13 % per year leads to the reduction of average speed of traffic flow
by 10-25 km/h, fuel consumption increased by 25-30 %, every year the number of road accidents
increases, and the ecology is worsens.

Capacity belongs to the main indicators that characterize conditions of urban streets and roads
operation. A minimal value of certain cross-section, to which at-grade signalized intersection belong, takes
as streets’ capacity. At-grade intersections’ capacity largely determines the productivity of the whole
transport system of the city, level of comfort and transportation safety.
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2. RESEARCH STATEMENT
Short sections between intersections on the road network, their loading by the movement,
unsatisfactory road pavement do not allow providing the high speed of traffic flow. Provision of the length
of the sections between signalized intersections that is sufficient for acceleration to the maximal speed of
the flow in given road conditions allows increasing the capacity of road network.
Capacity increasing of arterial streets of controlled motion is necessary not only for improvement of
movement conditions but also for increasing the economy and comfort of the whole traffic flow.

3. RELEVANCE OF THE STUDY
With the increasing of motorization level and volume-capacity ratio, the average speed of movement
of traffic flow decreases. The current situation causes the reduction of the quality and reliability of
transport systems functioning in large cities, decreasing the effectiveness of operation of all city services.
In conditions of budget deficit, a task of capacity increasing of arterial streets in shortest terms with
minimal costs becomes especially relevant. To increase the capacity of arterial streets, it is necessary to
carry out experimental research by the main characteristics of traffic flow.

4. AIM AND THE TASK OF THE RESEARCH

The main aim of the publication is capacity increasing of arterial streets with controlled motion. For
this aim, it is necessary to carry out the research on the speed regime of traffic flow on sections between
intersections on the road network at their different length and roadway width.

To reach the aim, such tasks are formulated:

— to analyze the methods of signalized intersection capacity determination;

— to carry out field research on the change of traffic flow speed on sections between intersections of

arterial streets;
— to develop recommendations about capacity increasing of arterial streets.

5. ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS
Effective traffic management of the road network plays a significant role in safety of the person that
is on the roadway. Due to the requirements of national standards in the sphere of traffic management, a
conflict of traffic and pedestrian flows in one phase of traffic light control is not allowed [1-5]. However,
the regime of traffic light operation with separate pedestrian phase foresees the increasing of waiting time
of the green signal both for vehicles and for pedestrians, in addition, intersection capacity decreases.

Capacity of streets with controlled motion is maximal value of traffic intensity in one direction on

road section [6—8]. It (capacity) is one of the main parameters that characterize movement conditions of
traffic flow. If at-grade signalized intersections are present on the section of the street, the estimation of
capacity determines with consideration of intersection capacity before the stop-line. The reduction of the
duration of signalized intersections passage allows improving the movement conditions on the street,
increasing its capacity, hence, capacity of the whole road network [7].

Many researchers put forward such hypothesis during the determination of capacity of roadway lane:

— vehicles that pass the intersection can delay before the traffic light, which takes place in
practice during the movement of dense traffic flows with the total usage of roadway capacity
[9-10].

—  after turning on the permissive signal of traffic light, the speed of vehicles which start to pass
the intersection and temporary intervals between them are the same, independently from the
dynamic features of vehicles. Based on this, to calculate the capacity of one lane, such formula
isused [1, 3-6, 11-12]:

3600(t, —a)

Ny =——"77—, 1
p.cu. 5t~TC (1)
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where ¢, — duration of green phase of traffic light, sec; a — delay of vehicles at the start, sec; J¢ — average
interval of vehicle movement through the stop-line, sec; 7T, — traffic light cycle duration, sec.

In view of the peculiarities of traffic management and control on signalized intersections, we can
highlight few typical cases for the calculation of arterial capacity in cross-section of stop-line: calculation
of capacity for X-shaped and T-shaped intersections.

Let us view five cases of capacity calculation for X-shaped intersection:

1 case. There is one lane in the cross-section of stop-line. All movement directions are allowed in
one general phase, turn flows herewith create obstacles for the next straight flow. Arterial capacity in the
cross-section of stop-line (P) determines by formula [1, 2, 5, 13—14]:

P=n-: Np.c.u. > (2)
where # — coefficient that lowers the capacity at the expence of obstacles from the left-turn flow and
depends on the share of the left turn n=fa) (for =2, a=0, n=1.65, a=10, #=1.6, a=20,; n=1.55, a=30;
1n=1.50, a=40).

2 case. There are two and more lanes in the cross-section of stop-line, control is carried out without
additional sections, and all movement directions are allowed in one general green phase. Indicators of
directions distribution on the lanes are absent. In this case, roadway capacity determines by formula
[1,2,5,13-14]:

P=np-Npey(n=1), A3)
where n — number of lanes in the cross-section of stop-line; #, — coefficient that considers capacity of left-
turn lane [1, 2, 5, 13-14]:

m =" @

N
where N — general number of vehicles in the cross-section of stop-line per hour, p.c.u./h; N; — number of
vehicles in the cross-section that make left turn per hour, p.c.u./h.

3 case. There are two and more lanes in the cross-section of stop-line. The control is carried out
without additional sections, and all movement directions are allowed in one general phase. Two outer lanes
are for the turn movement, straight flows move from one or two inner lanes. The calculation of capacity os
carried out by the formula [1, 2, 5, 13—14]:

P:r’r 'Np,c,u,(n_l)’ (5)
where 7, — coefficient that considers capacity of turn lanes [1, 2, 5, 13—14]:
N+N;+N,
=TT 6
n N (6)

where N, — number of vehicles in the cross-section that make right turn per hour, p.c.u./h.

4 case. There are three and more lanes in the cross-section of stop-line. Control at the intersection is
three- or four-phased with additions sections. Left outer lane is for the passage of left-turn flow. Straight
and right-turn flow pass with the main green signal of traffic light #,, left-turn flows pass in the additional
phase. Roadway capacity calculates by formula [1, 2, 5, 13-14]:

P = P] +P2, (7)
where P — capacity of right-turn lanes, p.c.u./h; P, — capacity of straight and left-turn lanes, p.c.u/h.
Py = Np.c.u.(n -1, (8)
3600(¢, —a)
py = a9 ©)
ot-T,

5 case. There is one lane in the cross-section of stop-line. Control is with sequential passage of
vehicles from every street or from separate direction. Capacity in conditions of full division of traffic and
pedestrian flows determines by the capacity of one lane and the number of lanes by formula (1).

Capacity for T-shaped intersections determines, depending on the number of phases in every traffic
light cycle:
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1 case. The passage of traffic and pedestrians flows is carried out in two phases (Fig. 1):

PHASE 1 PHASE 2
Cross-section 2 Cross-section 2
< — «—
""" — T e— <<
— N
—>

Cross-section 1

Cross-section 3

Fig. 1. Distribution of traffic flows of different directions by lanes and phases of traffic light control

Roadway capacity:
— 1in cross-sections 1 and 3 determines by formula [1, 2, 5, 13—14]:

P = Np,c,u, : nr > (10)
— 1in cross-section 2 :

P=N, _ . (11)

2 case. The passage of traffic and pedestrian flows is carried out in three phases (Fig. 2):

PHASE 2
PHASE 1 )
. Cross-section 2
Cross-section 2

. Cross-section 1
Cross-section 1

Cross-section 3

PHASE 3

Cross-section 2

Cross-section 1

r Cross-section 3

Fig. 2. Distribution of traffic flows of different directions by lanes and phases of traffic light control

Roadway capacity:
— 1in cross-section 1 determines by formula [1, 2, 5, 13—14]:

P=P +P, (12)
— 1in cross-section 2:

P=P +P, (13)
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— 1n cross-section 3:

P=P +P, (14)
where P) — capacity of right-turn lanes; P, — capacity of left-turn lanes; P; — capacity of straight lanes.
B& = Np,c,u, ‘. (15)

Improvement of conditions of vehicles passage through the signalized intersections on arterial streets
in conditions of dense traffic flow is possible with implementation of optimized traffic light cycle and
effective use of existing road network.

6. PRESENTATION OF THE MAIN MATERIAL

To optimize the traffic movement on arterial streets of Lviv city, research on the speed regime of
traffic flow was carried out on the sections between intersections on the road network with their different
length and different roadway width.

The capacity of separate sections of roads measures to determine the opportunity to pass columns of
vehicles, to obtain additional coefficients of capacity reduction, and to estimate the effectiveness of the
measures concerning capacity increasing. Investigation was carried out on sections between intersections
on the arterial streets of Lviv city.

The first investigated object — Stryiska Str. Two sections between intersections are reviewed
between Stryiska — V. Velykoho Str. and Stryiska — Naukova — Khutorivka intersections (Fig. 3):

— the first section is limited by Stryiska — V. Velykoho Str. and Stryiska — Rubchaka Str. intersections;

— the second section is limited by Stryiska — Rubchaka Str. and Stryiska — Naukova — Khutorivka

Str. intersections.

The second investigated
section between
intersections

The first investigated
section between
intersections

Fig. 3. The map of Lviv city territory, Stryiska Str.
(from V. Velykoho Str. to Naukova — Khutorivka Str.)

The road pavement on the investigated section of two-lane arterial street Stryiska is asphalt-concrete.
The length of the first section is 300 m, the second — 400 m.

The second investigated object is V. Velykoho Str. Three sections between intersections are
reviewed between V. Velykoho — Aivazovskoho Str. and V. Velykoho — Symonenka Str. intersections

(Fig. 4):
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— the first section is limited by V. Velykoho — Aivazovskoho Str. intersection and signalized
pedestrian crosswalk on V. Velykoho Str.;

— the second section is limited by signalized pedestrian crosswalk on V. Velykoho Str. and
V. Velykoho — Botkina Str. intersection;

— the third section is limited by controlled intersections of V. Velykoho — Botkina Str. and
V. Velykoho — Symonenka Str.

I'he-first investigated section
E be’rween, inersecfions

N . [\
'Ne second investigated
® section between intersectio A
)

The third investigated section
between intersections

Fig. 4. The map of Lviv city territory, V. Velykoho Str. (from Aivazovskoho Str. to Symonenka Str.)

The road pavement on the investigated section of two-lane arterial street V. Velykoho is asphalt-
concrete. The length of the first section is 290 m, the second — 100 m, and the third — 200 m.

The third investigated object is Horodotska Str. Three sections between intersections are reviewed
between Horodotska— Vyhovskoho Str. and Horodotska — Riashivska Str. intersections (Fig. 5):

— the first section is limited by Horodotska— Vyhovskoho Str. intersection and signalized pedestrian

crosswalk on Horodotska Str.;

— the second section is limited by signalized pedestrian crosswalk on Horodotska Str. and

Horodotska — Sambirska — Velychka Str. intersection;

— the third section is limited by controlled intersections of Horodotska — Sambirska — Velychka Str.

and Horodotska — Riashivska Str.

The road pavement on the investigated section of two-lane arterial street Horodotska is asphalt-
concrete. The length of the first section is 200 m, the second — 500 m, and the third — 400 m.

During the determination of arterial streets capacity, the investigation of regimes of traffic
movement was carried out with the help of video recording. Instantaneous velocities of vehicles, travel
time, traffic intensity and composition, roadway width, and dynamic gauge of vehicles were recorded.

To determine the capacity of signalized intersections, field research was carried out in peak periods:
from 7:00 to 8:00 in the morning and from 16:30 to 17:30 in the evening in the weekday. For the
calculation of capacity at the cross-section of stop-line, investigated objects are divided on X-shaped and
T-shaped. During the investigation, intersections of Stryiska — V. Velykoho Str., Stryiska — Rubchaka Str.,
Stryiska — Naukova — Khutorivka Str., V. Velykoho — Aivazovskoho Str., signalized pedestrian crosswalk
on V. Velykoho Str., intersections of V. Velykoho — Botkina Str., V. Velykoho — Symonenka Str.,
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Horodotska — Vyhovskoho Str., signalized pedestrian crosswalk on Horodotska Str., intersections of
Horodotska — Sambirska — Velychka Str., Horodotska — Riashivska Str.

—

J The first investigated 'section
IL————————/\/ ( between intersections

d investigated section

e SR he secon 2
T ﬂ ! between intersections !

- - — i at

; : tion
The third ctions

petween interse ¢

Fig. 5. The map of Lviv city territory, Horodotska St (from Vyhovskoho Str. to Riashivska Str.)

The phased scheme of traffic management at X-shaped intersection of V. Velykoho — Aivazovskoho
Str. is given on Fig. 6.

PHASE 1 PHASE 2

Aivazovskoh0 St

CI‘ 0SS -sectj on 2

Cross

“Section 3

Fig. 6. Phased scheme of traffic management at X-shaped intersection
of V. Velykoho — Aivazovskoho Str.
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To determine the capacity in cross-section of stop-line, such output data is needed:

1) Traffic flow intensity:

— cross-section 1: straight — 1149 p.c.u./h; right — 159 p.c.u./h.

— cross-section 2: straight — 1212 p.c.u./h; left — 88 p.c.u./h; right — 126 p.c.u./h.

— cross-section 3: straight — 96 p.c.u./h; left — 121 p.c.u./h; right — 94 p.c.u./h

— cross-section 4: straight — 139 p.c.u./h; left — 101 p.c.u./h; right — 83 p.c.u./h.

2) A number of roadway lanes in cross-section of stop-lines: cross-section 1 — 2 lanes; cross-
section 2 — 2 lanes; cross-section 3 — 1 lane; cross-section 4 — 1 lane.

3) Traffic light control regime and traffic management scheme by phases (Fig. 6).

Traffic light control is carried out in two phases with cycle duration:

Tc=48+3+16+3="70sec

Capacity in cross-section of stop-line at X-shaped intersection of V. Velykoho — Aivazovskoho Str.
P 1 =1.65-1308 =2158 p.c.u./h,

cross—section
— cross-section 2 (formula (2)):

P

cross—section2

=1.65-426=2353 p.cu./h,
— cross-section 3 (formula (5)):
94+96+121 3600-(16-2)

P a2 = =794p.cu./h,
cross—section3 94 3.70 p
— cross-section 4 (formula (5)):
83+101+139 3600-(16—-2)
P g = . =934p.cu./h.
cross—section4 33 3.70 p

Capacity of total X-shaped intersection of V. Velykoho — Aivazovskoho Str. is:
R R P, P, P,

cross—sectiond = {cross—section] T £cross—section2 T £ cross—section3 T

=2158+2353+794+934=6239 p.cu./ h.

Using formulas (1)—(15), we carried out the calculation of capacity on investigated objects, and their

ross—section4 —

results are given in Table 1.

Table 1
Evaluation of capacity of investigated objects
. . General intensity of traffic Capacity of Volume-
Name of intersection . . . . . .
flow at intersection, p.c.u./h intersection, p.c.u./h capacity ratio

V. Velykoho — Aivazovskoho Str. 3368 6239 0.54
Signalized pedestrian crosswalk on

V. Velykoho Str. 3575 5290 0.68

V. Velykoho — Botkina Str. 2910 5442 0.53

V. Velykoho — Symonenka Str. 2938 5587 0.53

Horodotska — Riashivska Str. 4095 6300 0.65

Horodotska — Sambirska —

Velychka Str. 4716 7145 0.66
Signalized pedestrian crosswalk on

Horodotska Str. 4241 6316 0.67

Horodotska — Vyhovskoho Str. 3576 6622 0.54

Stryiska — V. Velykoho Str. 4486 6597 0.68

Stryiska — Rubchaka Str 3681 5334 0.69

Stryiska — Naukova —
Khutorivka Str. 4977 7110 0.70

From the results of conducted investigation, we can say that the highest volume-capacity ratio is at

the intersection of Stryiska — Naukova — Khutorivka Str. and it is 0.70. As a result, transport delays
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increase. To improve the operation of intersections on arterial streets, it is necessary to carry out the
estimation of speed regimes of traffic flows.

A development of measures concerning capacity increase is necessary to carry out based on the
estimation of speed regimes of traffic flows. It will allow determining and reducing the impact of road
conditions on road network capacity.

To determine the average speed of movement on every section between intersections, it is necessary
to carry out the measurements of the average travel time. Herewith, the average speed determines by the
range of conditions: a number of lanes, road pavement evenness, traffic flow intensity and composition, the
presence of descents and ascents, the length of section between intersections, etc.

Research was carried out during the daylight with volume-capacity ratio on sections between
intersections 0.3—0.8 on sections without significant deformations of road pavement. Work was carried out
on sections that are characterized by: different length (short sections to 300 m, middle sections — 300—700 m,
long sections — more than 700 m), different comfort level, with no less than 35 passages in forward and
reverse directions.

By results of conducted research, three characteristic zones of the change of traffic flow speed are
disclosed on sections between intersections: zone of acceleration after intersection, zone of braking before
intersection and zone of constant speed (Fig. 7).

a b

60 Zone of I Zone of constant | Zone of 60 Zonie of I Zone of constant «Zone of
= ) g i = speed
= ac atio; speed braking = . pecc Ak
E— 50 acceleration I __l_)i_‘]___i | braking = o acceleration I ~~~~~~~~~~~~ e braking
= z=0,2-0,5 P B ~y 2=0,5-0,75 27 z2=0,2-0,57 VT 2=0,5-0,75
2 2-05 ) 2 ‘ 05T v
40 o P
“:‘. 40 -~
Z &
g30 230
= =
S 2 2
£20 E20
o =
=10 =

:=0.9—1.0| |

0 1 1
0 50 100 150 200 250 300 350 400 450 500
Length of the section,m

0 50 100 150 200 300
Length of the section,m

Fig. 7. Graph of the change of traffic flow speed: a — short-length sections between intersections to 300 m;
b — middle-length sections between intersections 300—700 m

On short-length sections between intersections (Fig. 7, a), in conditions of impositions of influence
zones of adjacent intersections, sections with constant speed are absent. Change of traffic flow speed on
short sections between intersections depends on the volume-capacity ratio of intersections.

On middle-length sections between intersections (Fig. 7. b) that operate in regime of saturated flow
movement, at sufficient capacity of adjacent intersections, road sections with constant speed of traffic flow
are observed.

Statistical processing of obtained data with the help of program Excel allowed obtaining the
dependence of the impact of the length of section between intersections (L,) and volume-capacity ratio (z)
on the constant speed of movement of traffic flow (Table 2).

On the short-length sections between intersections, the maneuver for bypass the road pavement
defects is limited, roadway condition has impact on the constant speed of traffic flow (coefficient of
determination is 0.77-0.89). On the middle-length sections between signalized intersections and high
volume-capacity ratio, traffic flow speed does not reach its maximal values. The speed and capacity of
sections between intersections can be increased by increasing their length that will be sufficient for
acceleration of the flow to the maximal constant speed and further braking before the intersection.
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Table 2
Dependencies of impact of the length of sections between intersections
and volume-capacity ratio on traffic flow speed
Vol}lme- . Formulas Coefﬁciept of ) Number of
capacity ratio determination, R formula
Short-length sections between intersections
0.2-0.5 V,=038L*~5.69L° +26.29L° —34.92L_+36 0.89 16
0.5-0.75 V,=017L* -2.61L° +11.75L7 —12.19L, +24 0.83 17
0.75-0.9 V,=0.13L"-0.28L° —4.92L°> +22.81L —4 0.81 18
0.9-1.0 V,=013L"+2.01L° —12.1L> +32.63L, —11 0.77 19
Middle-length sections between intersections
0.2-0.5 V,=0.013L*~049L° +4.2L°> -5.57L, +22.3 0.88 20
0.5-0.75 V,=0,011L*-0,27L° +1,39L> +3,19L, +13,2 0.80 21
0.75-0.9 V,=0.001L*-0.11L° +0.89L> +1.88L, +10.9 0.76 22
0.9-1.0 V,=0.015L"-0.43L> +3.56L> - 6.84L +14.5 0.70 23

On sections between intersections that operate in regime of traffic jam, where precisely expressed
zones of the change of traffic flow speed are absent, vehicles queues are observed, the length of which is
longer than the length of corresponding sections between intersections. The speed herewith does not
exceed 20 km/h. In such conditions, intersections do not cope with the passage of traffic flow.

By results of processing of the results of fields research (Fig. 7) of the change of traffic flow speed
depending on the length of sections between intersections, the distribution of the average speed of traffic
flow for every zone (zone of acceleration, zone of constant speed, zone of braking) is built (Fig. 8-9).

a 7 b 60

60 50
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Frequency, %

)
=3

20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 Speed of traffic flow in zone of acceleration, km/h
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z=02-0,5 %2=0,5-0,75 z=0,75- 0,9 z=09-1,0
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50
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10 15 20 25 30 35 40 45
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Fig. 8. Distribution of average speed for short sections between intersections to 300 m:
a — for zone of acceleration; b — for zone of constant speed; ¢ — for zone of braking



Capacity increasing of arterial streets with controlled motion 35

a) o b) 60

50

'S
3
S

Frequency, %
o
8
Frequency, %
=

%)
S

%}

S

S
5

o
o

10 15 20 25 30 35 10 45

25 30 35 40 45 50 55
Speed of traffic flow in zone of acceleration, km/h

Speed of traffic flow in zone of acceleration, km/h

7202505 #z05:075 B7=015209 209510 702-0,5 #2=0,5-075 ~z=0,75-09 2z=09-1,0

C) 60

Frequency, %
o w e
=] =1 =]

=

=

10 15 20 25 30 35 40 45
Speed of traffic flow in zone of acceleration, km/h

z=0,2-0,5 %z=0,5-0,75 2z=0,75-09 z=0,9- 1,0

Fig. 9. Distribution of average speed for middle section between intersections:
a — for zone of acceleration; b — for zone of constant speed; ¢ — for zone of braking

Analyzing Fig. 8 and Fig. 9, we can say that the highest average speed is when volume-capacity
ratio corresponds to free movement conditions (z = 0.2 — 0.5). Comparing two types of sections between
intersections, we can say that average speed in zone of acceleration is 25 km/h and 30 km/h respectively
for the 1-st and the 2-nd type of section, in zone of constant speed — 35 km/h and 40 km/h respectively, in
zone of braking — 30 km/h and 30 km/h respectively.

To determine the recommended speed of movement on arterial directions, it is necessary to take into
account road conditions that are formed with simultaneous impact of several factors: volume-capacity ratio
of the intersection in zone of braking, volume-capacity ratio of intersection in zone of acceleration, number
of lanes, the length of section and the average speed of traffic flow.

Recommended scheme for the determination of estimated flow speed on arterial investigated streets
taking into account existing movement conditions, volume-capacity ratio of the roadway, traffic flow
intensity and composition is given in Fig. 10.
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Fig. 10. Scheme for determination of estimated speed of traffic flow on arterial street:
a — Stryiska Str. (between intersections of Stryiska — V. Velykoho Str. and Stryiska — Naukova — Khutorivka Str.)
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Fig. 10 (Continuation). Scheme for determination of estimated speed of traffic flow on arterial street:
b — V. Velykoho Str. (between intersections of V. Velykoho — Aivazovskoho Str. and V. Velykoho — Symonenka Str.),
¢ — Horodotska Str. (between intersections of Horodotska — Vyhovskoho St. and Horodotska — Riashivska Str.)

It is established that maximal speed of movement on sections between intersections at volume-
capacity ratio 0.6—0.8 changes from 10 to 45 km/h, in certain cases exceed permitted speed 50 km/h.
Average actual speed on the section of Stryiska St. is 35-38 km/h, on the section of V. Velykoho St. is
30-33 km/h, on the section of Horodotska St. is 34—37 km/h. Proposed system will operate effectively with
estimated speed of 30-40 km/h, which takes into account road and movement conditions. Analyzing
Fig. 10, we can see that the average speed of traffic flow on short sections between intersections (length to
300 m) is 27-33 km/h, on sections of middle length — 35-38 km/h.

5. CONCLUSIONS AND FUTURE RESEARCH PERSPECTIVES

So, to increase the effectiveness of arterial streets functioning, it is recommended to establish the
average speed of movement as the estimated speed with consideration of complex impact of several
factors: volume-capacity ratio of signalized intersections and sections between intersections, number of
lanes, the length of the section, traffic flow composition and the presence of deformations and defects on
the road pavement. Such speed will allow traffic flow falling into the line of constant movement in given
road conditions. Carried out research allows considering road and movement conditions more completely
during the justifying the estimated speed of traffic flow. In result, capacity of arterial streets of controlled
motion increases.

The aim of further scientific research in this direction is development of recommendations about
capacity increase based on the estimation of interaction of traffic flow with arterial streets of controlled
motion.
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NIABUIIEHHA MTPOITYCKHOI 3JATHOCTI
MATI'ICTPAJIBHUX BYJIMID 3 PETI'YJIBOBAHUM PYXOM

Anomauia. Poszensinymo npobnemy niosuujeHHs HPONYCKHOI 30amMHOCMI MA2ICMpatbHUX
8YIUYD 13 pecylbo8anHum pyxom. Bubpano npoeonu 8ynuuHo-0opodcHboi mepedici micma JIveosa 3a
PI3HOI 006JICUHU [ WUPUHU NPOI3HOT 4ACMUHY, 30KPeMA 3 HAUHACUYCHIWUM OOPONCHIM DYXOM.
Ilpoananizosano memoou nioguweHHs NPONYCKHOI 30AMHOCMI MALICMPATLHUX VIUYL Pe2yibo-
BAHO20 PYXY, A MAKONC HUHHUKU, SKI GNIUGAIOMb HA 3HUICEHHS NPONYcKHoi 30amuocmi. Poz-
PAxo8ano NPonycKHy 30amHICmb nepexpecmv 3d pi3Ho20 pieHs ix 3asanmadicenns. Ilobydosano
PO3n00IN cepednboi weuUoKocmi pyxy 071 RPpO2oHi6 pisHoi 008acuHU. Bcmanoeaeno, wo Ha npo2onax
CepeOHbOl Q0BHCUHU MIdIC PEYTbOBAHUMU NEPeXpecmsamu i 6UCOKUM KoepiyieHmom ix 3a6anma-
JHCEHHST WBUOKICIb MPAHCNOPIMHO20 HOMOKY He 00CA2aE MAKCUMATbHUX 3HaAYeHb. [liosuwumu
WBUOKICMb | NPONYCKHY 30AMHICMb NPOSOHIE MONCIUBO V pa3i 30IMbUIEHHS IX O008XCUHU, 00C-
Mamuwboi OJisl PO320HY NOMOKY 00 MAKCUMAAbHOL CMANOI WUOKOCME Ul NOOAIbUIO2O 2ATbMYEAHHS
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neped nepexpecmsam. s GuU3HAYEHHS DPEKOMEHO08AHOI WBUOKOCMI pYXY HA MA2ICMPATbHUX
HANPAMKAX 8PAX08AHO OOPOJICHI YMOBU, SAKI (OPMYIOMbCS Y pa3i 0OHOUACHO20 6NAUBY OEKLIbKOX
YUHHUKIG: DIBHSI 3A6AHMAJICEHHS Nepexpecmis Y 30HI 2albMYBAHMS, DIGHS 308AHMANCEHHS Nepe-
Xpecmisi 8 30HI pO320HY, KLIbKOCHI CMye PYXY, O08ICUHU NPO2OHY | CepeOHbOl UWEUOKOCME MpPaHc-
NOpMHO20 NOMOKY. Busznaueno, wjo cepedus weuoKicmv MpaHCHOPMHO20 NOMOKY HA KOPOMKUX
npozonax (doexcura 0o 300 m) cmanosums 27—33 km/200, Ha nPocoHax cepedHbol 00HCUHU — 35—
38 wkm/200. Taka weuokicmes 0acmv 3M02Y MPAHCHOPMHOMY HOMOKY HOMPANIsMu 8 CMyay
HEBNUHHO20 PYXY 8 3a0aHUX OOPONCHIX YMOBAX. BukoHnami 00CHiONCeHHs NOGHIULE 8PAXOBVIOMD
O00POAHCHLO-MPAHCHROPMHI YMOBU RIO 4acC OOIPYHMYBAHHS PO3PAXYHKOB0T WEUOKOCI MPAHCNOpm-
HO20 NOmMoKy. B pesyremami yvozco nioguuyemucs nponyckHa 30amuicms MacicmpaibHux 8yaulb
PecyIbo8aHO20 PYXy.

Knwouoei cnosa: 8yiuuno-0opodichs mepesca, mpaHCHoOpmHuLl HOmiK, IHMeHCUBHICMb pyXY,
WBUOKICMb PYXY, NPONYCKHA 30AMHICHb, DIBeHb 3A8AHMANCEHHS, MOOETO8AHHS DYXY, HAMYPHI
00CNi0NHCEH S, Pe2yTbOBAHT NEPeXPecms.



