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Annotation: The study presents the results of the research of the impact of traffic intensity and traffic
flow composition on the capacity of highways and bridge crossings based on mathematical and numerical
modeling methods. The main factors affecting the capacity of highways and bridge crossings have been
identified. The methodology for determining the level of traffic and capacity of highways approved by the
State Service of Highways (now the Restoration Agency) was adopted as the main calculation basis for
numerical modeling. Also, for calculations, updated statistical data, given in open literary sources, were used.
11 test options with different composition of the traffic flow were considered: from 0% to 100% of the share
of passenger cars in the composition of the traffic flow. The average speed of the traffic flow was determined
depending on the geometric parameters of the road - the radii of the horizontal curves in the plan and the
longitudinal slope of the carriageway. It is shown that the average speed of the traffic flow increases with an
increase in the value of the radius of the horizontal curve and with a decrease in the value of the longitudinal
slope of the carriageway of the road, which is due to the improvement of traffic safety conditions and the
possibility of moving vehicles at higher speeds. Also, the results of the numerical modeling showed an increase
in the average speed of the traffic flow with an improvement in the level of coverage of the road (bridge
crossing). It is shown that an increase in the share of cars in the traffic flow leads to an increase in the average
speed of the entire traffic flow, which is explained by their more "compact" dimensions, compared to trucks,
buses and road trains. The smallest practical carrying capacity of a highway or bridge crossing corresponds to
a column of cars at the speed of free movement. The highest practical throughput corresponds to the traffic
intensity at the minimum interval (optimal speed). Also, with an increase in the traffic flow of trucks and large-
sized vehicles, the capacity of the road decreases. This determines the relevance of research in the direction of
developing load models based on the actual parameters of heavy-duty rolling stock when determining the load-
carrying capacity of highways and overpasses.

Key words: highway, bridge crossing, throughput, mathematical modeling.

Introduction. The carrying capacity of a road is one of the most important criteria that determines its
overall efficiency and functioning. It characterizes the maximum number of vehicles that can safely and
comfortably drive through a certain section of the road in a unit of time. A high carrying capacity indicates a
road's ability to provide uninterrupted traffic flow, which is critical for reducing congestion, improving road
safety, and improving transport logistics in the region.

The carrying capacity of the highway (bridge crossing) depends on a number of factors:

1. Geometric parameters of the road. The roadway width, number of lanes, turning radius, gradients
and road profile affect the maximum number of vehicles that can pass in a given time.

2. Road surface quality. The condition and type of road surface affect the speed and safety of
transport, which directly affects the throughput.

3. Mode of movement. The presence and regulation of traffic lights, road signs, pedestrian crossings,
as well as speed limits affect the level of continuity and speed of movement.

4. Transport flow. The intensity of traffic, the composition of the transport flow, its average speed
and density affect the carrying capacity of the road.

5. Weather conditions. Rain, snow, ice can significantly reduce traffic capacity due to the need to
reduce speed and increase the distance between vehicles.

6. Presence of emergency situations or repair work. Any obstacles on the road, including road
accidents, repair work or other unforeseen situations, can significantly reduce its capacity, creating traffic jams
and slowing down traffic.

7. Traffic organization. Proper traffic planning and management, including interchanges, flyovers,
and roundabouts, can increase capacity by reducing congestion and improving traffic flow.

Studies of the carrying capacity of highways and bridge crossings were carried out by such scientists
as: V.M. Sidenko, E.M. Lobanov, V.V. Silyanov, F. Hait, D. Drew, A. Makki, T. Nguyen, J. Ren, D. Al-
Jumeily, W. Hurst, Birulya O.K., Khomyak Y.V., Gukov M.I., Tribunskyi V.M., Keroglu L.A., Kaluzhskyi
Y.A., Vulis D.A., Palchyk A.M., Neizvestna N.V., Dodukh K.M. and many others.

In the study [1], the authors analyzed the theoretical and methodological approaches to determining
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the carrying capacity of highways and bridges, and also established the dependence of the traffic intensity on
the approaches to the bridge crossing on the longitudinal slope and the composition of the traffic flow.

In the study [2], an analysis of normative documents regulating the maximum permissible values of
geometric and weight parameters of motor vehicles was carried out; the need to improve the regulatory and
technical base in the direction of determining the actual loads on existing road bridges, taking into account
possible defects of the surface of the covering, is substantiated.

The purpose of the study is to study the impact of traffic intensity and the composition of the traffic
flow on the capacity of highways and bridge crossings.

The object of the study is traffic flows moving along highways and overpasses.

The subject of the study is the carrying capacity of highways and bridge crossings depending on the
intensity of traffic and the composition of the traffic flow.

Methods of the research. Theoretical-analytical, mathematical and numerical modeling.

The study was carried out with the support of the National Research Fund of Ukraine within the
framework of grant No. 2022.01/0142 "Development of a load model based on the actual parameters of heavy
rolling stock to determine the load-carrying capacity of highway bridges during their restoration and operation
in the war and post-war periods."

Presentation of the main material. To study the influence of the composition of the traffic flow and
road conditions on the carrying capacity of a highway or bridge crossing, a series of computational experiments
was conducted based on the methodology M 218 - 02070915 - 674: 2010 "Methodology for determining the
level of traffic and carrying capacity of highways" [3].

The following assumptions were made for numerical modeling: the category of the section of the road
is II; traffic intensity — 3500-4000 cars/day.

For the calculation, 11 test variants with different variations in the composition of the traffic flow were
accepted (Table 1).

Table 1 — Input data for numerical simulation
Tabnuys 1 — BuxifaHi qaHi 1711 TPOBEACHHS YHCIOBOTO MOJICTIOBAHHS

Test variants The composition of the traffic flow by types of cars, %
Passenger cars Trucks Buses Road trains Amount
Variant 1 0 80 10 10 100
Variant 2 10 70 10 10 100
Variant 3 20 60 10 10 100
Variant 4 30 50 10 10 100
Variant 5 40 40 10 10 100
Variant 6 50 30 10 10 100
Variant 7 60 20 10 10 100
Variant 8 70 10 10 10 100
Variant 9 80 0 10 10 100
Variant 10 90 0 5 5 100
Variant 11 100 0 0 0 100

According to [3], the average speed of the traffic flow on the j-th section of the road is
recommended to be determined as the minimum of the average speeds that depend on the following
parameters: traffic intensity (V}), the radius of the horizontal curve (V), values of the longitudinal slope

(V3); indicator of evenness of coverage (V,,), speed limit values (V,,); values of the average speed of free
movement (V).

Vy=min(Vy. VeV ViV e ) (1)

eq®’ lim>" fiee
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One of the most important parameters that determines the nature of the transport flow and, accordingly,
the capacity of the road is the average speed, which depends on the composition of the transport flow and can
be determined as an average statistical value according to the formula [3]:

I/ﬁ'ee:I/ xa+Vtrxﬁ+I/busx7/+I/r.trxp’

pass

2)

v

bus °

v

t.r

where V' V

pass> Vs — respectively, average speeds of free movement of cars, trucks,
buses and road trains, km/h;

a, .y, p —shares of passenger cars, trucks, buses and road trains in the traffic flow, respectively.

Values of average speeds of different types of cars included in (2), as a rule, are determined on the
basis of statistical generalization of experimental measurement data. It should be noted that the average
speed of cars of different types is not a constant value, but can change over time, depending on the
composition of the traffic flow and the technical characteristics of cars of one or another type present in it.
For the numerical simulation, the data on the average speed of the cars, given in the methodology [3] and
in the work [4] (Table 2), were accepted.

Table 2 — Average speeds of different types of cars
Tabnuus 2 — CepeqHi IBUIKOCTI PyXYy Pi3HUX THUITIB aBTOMOO1ITIB

Road Number Average speed, km/h .

category of traffic Passenger cars Trucks Buses Road trains
lanes [3] [4] [3] [4] [3] [4] [3] [4]

la 6 85 91,13 65 75,7 73,4 77,5 70,4 81,03
16 4 83,4 88,04 64,7 75,77 68,3 74,61 66,1 80

11 2 76,4 84,29 62,6 71,9 66,0 71,5 63,0 72,93

il 2 70,6 79,72 57,8 67,06 61,0 | 69,33 57,6 71,11

v 2 70,4 75,83 57,1 64,08 61,0 | 67,03 57,2 68,75

The results of calculating the values of the average speeds of free movement depending on the
composition of the traffic flow are shown in Table 3 and Fig. 1.

Table 3— Estimated values of average speeds of free movement
Tabnuysa 3 — Po3paxyHKOBI 3HAYCHHS CepPEHIX IBUAKOCTEH BUILHOTO PyXY

The The average free flow The The average free flow
share of speed, km/h share of speed, km/h
va]rﬂieasrtlts peiszg?sg according | according to | Test variants peiszg?sg according acccg)dmg
‘0 the to the experimental ‘0 the to the experiment
flow, % method [3] data [4] flow, % method [3] al data [4]
Variant 1 0 62,98 71,963 Variant 7 60 71,26 79,397
Variant 2 10 64,36 73,202 Variant 8 70 72,64 80,636
Variant 3 20 65,74 74,441 Variant 9 80 74,02 81,875
Variant 4 30 67,12 75,68 Variant 10 90 75,21 83,0825
Variant 5 40 68,5 76,919 Variant 11 100 76,4 84,29
Variant 6 50 69,88 78,158
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Figure 1 — Dependence of the average speeds of the free movement of the transport flow on the share
of passenger cars in it
Pucynok 1 — 3anexxHicTb CepeAHIX LIBUIKOCTEH BUILHOTO PYXY TPAHIIOPTHOTO MOTOKY Bi YaCTKU
JIETKOBUX aBTOMOOLTIB Y HHOMY

The analysis of Table 3 and Figure 1 allows us to conclude that the average speed of the free movement
of the traffic flow increases with the increase in the share of passenger cars in its composition, which is due to
their higher dynamic characteristics.

According to the method [3], the average speed of the traffic flow depends on the radius of the
horizontal curve of the road and is determined by the formulas:

0,25
RV R <600
V= 2 , (3)

14 R=>600m

free?
where ¥ —speed corresponding to the maximum throughput, km/h.

To study the influence of the radii of horizontal curves on the average speed of the traffic flow, a
numerical experiment was conducted with the variation of the radius R = 50 - 600 m with a step of 50 m. For
the calculation, the composition of the traffic flow with a share of passenger cars of 30% was adopted. The
results of the calculations are shown in Table 4 and Figure 2.

Table 4— Estimated values of average speeds of traffic flow at different radii of horizontal curves
Taoauys 4 — Po3paxyHKOBI 3HAYEHHS CEPEIHIX MIBHIKOCTEH TPAHCIIOPTHOTO MOTOKY IMPU PI3HHX
pazaiycax TOPU30HTAIBHUX KPUBUX

R 50 100 150 200 250 300 350 400 500 600
Vr 33,2 39,5 43,7 47,0 49,7 52,0 54,1 55,9 59,1 61,9

The analysis of Table 4 and Figure 2 allows us to conclude that the average speed of the traffic flow
increases with an increase in the radius of the horizontal curve, which is due to the improvement of traffic
safety conditions and, accordingly, the ability to move vehicles with higher average speeds.
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Figure 2 — Dependence of the average traffic flow speeds on the radii of horizontal curves
Pucynox 2 — 3anexHicTh CepeiHIX MIBUIKOCTEH TPAHCIIOPTHOTO MOTOKY BiJT PajiyCiB TOPH3OHTATBHUX KPUBHX

The average speed of the traffic flow also depends on the longitudinal profile of the road and is
determined by the formula [3]:

"

0,02"
I/i = Vfree x Ty H (4)

Ve

where i — longitudinal slope in fractions of a unit.

The average speed on sections of highways with slopes is equal to the average speed of free
traffic [3]:

V=V ©)

To study the influence of the longitudinal slope of the highway on the average speed of the traffic flow,
the calculation was carried out according to formula (3) with varying values of the longitudinal slope i from
0.008 to 0.06. For the calculation, the composition of the traffic flow with a share of passenger cars of 30%
was adopted. The results of the calculations are shown in Table 5 and Figure 3.

Table 5— Estimated values of the average traffic flow speeds for different longitudinal slopes of the
highway

Tabnuya 5 — Po3paxyHKOBI 3HAYEHHS CEPeIHIX MIBHAKOCTEH TPAHCIOPTHOTO IMOTOKY 3a Pi3HUX
MO3/I0BXKHIX MOXUIIIB aBTOMOOLIBHOT 10pOTH

Longitudinal slope, fractions of a unit 0,008 0,01 0,02 0,03 0,04 0,05 0,06
Average speeds of the traffic flow according to the 94.4 86.9 67.1 577 518 | 477 | 446
method [3], km/h

The average speeds of the traffic flow, determined
on the basis of experimental data [4], km/h

102,4 95,2 75,7 | 66,2 | 60,2 559 | 52,6
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Figure 3 — Dependence of the average speed of the traffic flow on the longitudinal slope of the road
Pucynok 3— 3a5IexHICTh CEPEHIX MBUAKOCTEH TPAHCITIOPTHOTO IMTOTOKY BiJT IMTO3IOBKHBOTO ITOXIITY TOPOTH

The analysis of Table 5 and Figure 3 allows us to conclude that the average speed of the traffic flow is
increasing with a decrease in the value of the longitudinal slope of the carriageway of the road, which is
determined by the conditions of safety and the ability of vehicles to move.

The average speed depending on the evenness of the coating is determined by the formula [3]:

SOVO/V,,.&,
I/eq = Vfree X W s (6)

where P — the indicator of the tachometer, cm/km.
In the car-road subsystem, the permissible speed of the traffic flow ¥ can be determined from the

condition of preventing excessive oscillations of the car when it moves on an uneven surface [1]:

y 850

p \/§ > (7)

where S — value characterizing the total amplitude of oscillations of a reference car on a road section
1 km long.
Depending on the marginal equality s, it is possible to determine V,. According to the current

regulations, the longitudinal evenness of the road surface is assessed by the indicators of equality in linear
units per unit length of the road section [6, 7]:

K=", (8)

where §  — the maximum permissible evenness of the road surface, according to the profilometric

method, cm/km or according to the index of the pushometer, cm/km; § ;- the actual unevenness of the road

surface, which is estimated by the profilometric method, m/km or by the index of the pushometer, cm/km.

HayxoBuii sxypHa «ABTOMOBUIbHI JOPOT'Y I JOPOXXHE BYAIBHULITBO», 2024. Bumyck 115. Yactuna 2.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal «KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2024. Issue 115. Part 2.




BYJAIBHULTBO TA HUBIJIBHA IH)KEHEPIS / BUILDING AND CIVIL ENGINEERING

The maximum allowable evenness of the road surface is assigned depending on the level of
requirements for the operational condition of highways, according to Table 3 [7].
To study the impact of the evenness of the road surface on the average speed of the traffic flow, the
calculation was carried out according to formulas (6) — (8). For the calculation, the normative indicators of the
coverage equality according to [6] were used. Also, the calculation was carried out for some values of equality
indicators, which are not normalized. For the calculation, the composition of the transport flow with the share
of passenger cars — 30% was taken. The results of the calculations are given in Table 6 and Figure 4.

Table 6— Calculated values of the average speeds of the traffic flow at different values of the evenness

of the road surface

Tabnuysa 6 — Po3paxyHKOBI 3HaU€HHS CEPEIHIX IIBUAKOCTEH TPAaHCIIOPTHOTO MOTOKY MPH Pi3HUX
3HAYEHHSI PIBHOCTI IOKPUTTS aBTOMOOLIBHOT TOpOTH

Not normalized

Standard indicators of the evenness of the road
surface

Indicator mg\l/zitg;::f The level of requirements for highways
1 2 3 4 A b B r
Road surface evenness indicator, | 5o | 70 | g9 | 100 | 120 | 170 | 240 | 100 | 120 | 240 | 260
no more than cm/km
Average speeds of the traffic
flow according to the method 67,1 | 59,2 | 56,3 | 51,8 | 484 |42,5| 37,4 |51,8|484|37,4|36,3
[3], km/h
Average speeds of traffic flow
according to experimental data 75,7 | 67,7 | 64,8 | 60,2 | 56,7 | 50,5 | 45,1 | 60,2 | 56,7 | 45,1 | 43,9
[4], km/h
The calculated value of the
permissible speed in the car-road | 120,2 | 101,6 | 95,0 | 85,0 | 77,6 | 65,2 | 54,9 | 85,0 | 77,6 | 54,9 | 52,7
subsystem, km/h
- 120
é 110 =@ - according to the method [3]
o according to experimental data [4]
S 100 \ — .
© === The calculated value of the permissible speed in the car-road subsystem
g 90
oo
o = 80
g
g 70 “~.
S 60 ’
s
> 50
j.::)
=40
30
50 70 90 110 130 150 170 190 210 230 250 270

Figure 4 — Dependence of the average speeds of the traffic flow on the evenness of the road surface
Pucynok 4 — 3anexxHicTh CepeIHiX MIBUIKOCTEH TPAHCIIOPTHOTO MOTOKY BiJl PIBHOCTI MOKPHUTTSI JOPOTH

The flatness of the road surface, cm/km
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The analysis of Table 6 and Figure 4 allows us to conclude that the average speed of the traffic flow is
increasing with the improvement of the level of coverage of the road, which is due to the improvement of
traffic safety conditions and the ability to drive vehicles at higher speeds.

The average speed depending on the intensity of traffic is determined by the formula [3]:

N
v, =(10,47 - —), (9)

where N — traffic intensity, cars/hour.;
4. — the maximum density of the traffic flow, cars/km, which is determined by the formula [3] :

1000 "
9 max 1+La > ( )

where L, — the average length of the car in the traffic flow, m, determined by the formula [3]:

L,=4,2xa +7,0x B +10,5xy +12,0x p > (11)

where 4,2; 7,0; 10,5; 12,0 — according to the length of cars, trucks, buses, road trains (according to
the methodology [3], as of 2010.

In the study [5], based on experimental studies of transport flows in Ukraine in 2020, the data on the lengths
of different types of cars were clarified: cars - 3.6 m, trucks - 6.2 m, road trains - 14.4 m, and buses - 11, 9 m.

As part of the work, the maximum traffic density (in one lane) was determined according to formulas
(9) - (11) depending on the composition of the traffic flow. For the calculation, data on the overall dimensions
of various types of cars, given in the methodology M 218 — 02070915 — 674: 2010 [3] and specified data given
in the work [5], were used. The results of the calculations are given in Table 7 and Figure 5.

220

= = [ N
B D (o] o
o o o o

The maximum density of traffic, cars/km
[Ee
N
o

—@— according to the dimensions of the method [3] according to specified dimensions [5]
100
0 10 20 30 40 50 60 70 80 90 100
The share of passenger cars in the flow, %

Figure 5 — Dependence of the maximum density of the traffic flow on its composition and weighted
average size
Pucynok 5 — 3anexxHicTb MaKCUMaJIBHOI IIIILHOCT] TPAHCIIOPTHOTO MOTOKY BifJ Horo ckiamy i
CepeIHBO3BAKECHOT0 rabapuTy
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Table 7 — Estimated values of the maximum density of the traffic flow depending on the composition
of the transport flow

Tabnuysa 7 — Po3paxyHKOBI 3HaUYE€HHS MaKCHUMAaJbHOI MIIJIHOCTI PyXy TPaHCIOPTHOTO MOTOKY
3aJIEKHO BiJl CKIJIaAy TPAHIOPTHOTO MOTOKY

Test variants . 2010 year, in 2020 year, in
The composition of the traffic flow, % accordance [3] accordance [5]
Passenger | Trucks | Buses | Road
cars trains La Gmax La Gmax
Variant 1 0 80 10 10 7,85 112,99 7,59 116,414
Variant 2 10 70 10 10 7,57 116,69 7,33 120,048
Variant 3 20 60 10 10 7,29 120,63 7,07 123,916
Variant 4 30 50 10 10 7,01 124,84 6,81 128,041
Variant 5 40 40 10 10 6,73 129,37 6,55 132,45
Variant 6 50 30 10 10 6,45 134,23 6,29 137,174
Variant 7 60 20 10 10 6,17 139,47 6,03 142,248
Variant 8 70 10 10 10 5,89 145,14 5,77 147,71
Variant 9 80 0 10 10 5,61 151,29 5,51 153,61
Variant 10 90 0 5 5 4,905 169,35 4,555 180,018
Variant 11 100 0 0 0 4,2 192,31 3,6 217,391
Accepted overall dimensions of cars of various types, m
according to the
data of 2010 [3] | *2 71105 12
according to the
data of 2020 [5] | >*© 62 | 119 ] 144
120
E
£ —6
3 o
2 A
- A /x AN . /
- —
f 100 - — 1
o —_— A C <
e o
& 90
=
(]
=
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Figure 6 — The dependence of the average speed of the traffic flow on the intensity of traffic and the
composition of the traffic flow
Pucynok 6 — 3anexxHicTh CepelHbOT IIBUAKOCTI TPAHCHIOPTHOTO MOTOKY BiJ iIHTEHCUBHOCTI PyXY
1 CKJIa/ly TPAaHIOPTHOTO MTOTOKY

Also, according to formula (9), the average speed of the traffic flow (in one lane) was determined depending
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on the traffic density and composition of the traffic flow. For the calculation, data on the overall dimensions of
various types of cars, given in [5], were used. The results of the calculations are shown in Figure 6.

The analysis of Table 6 and Figure 4 allows us to make a conclusion about the increase in traffic
density with the increase in the share of cars in it, which is explained by their more "compact" dimensions
compared to trucks, buses and road trains. Also, as the intensity of traffic flow increases, its average speed
decreases.The average speed of the traffic flow and the capacity of the highway (one lane) depending on the
average speed of the traffic flow are determined by the formula [3]:

1000 x ¥
P= i (12)
(d, +L,)xe"

min

where y _ average speed of the traffic flow, km/h. (established by direct measurements or by

calculations; d,;, — minimum safe distance between cars in a traffic jam, m (d,,;, =1m);

L - average length of the car in the traffic flow, m; ¥; — the speed corresponding to the maximum

throughput, km/h (most often accepted ¥, =25 km/h.

For the calculation, data on the overall dimensions of various types of cars, given in [5], were used.
The results of the calculations are shown in Table 8 and Figure 7.

The analysis of Table 8 and Figure 7 allows us to conclude that the practical carrying capacity of the
road varies from the smallest to the largest. The smallest practical throughput corresponds to the column traffic
of cars at the speed of free movement. The highest practical throughput corresponds to the traffic intensity at
the minimum interval (optimal speed). Also, with an increase in the traffic flow of trucks and large-sized
vehicles, the capacity of the road decreases.

Table 8- Estimated values of the road capacity depending on the average speed of the traffic flow, the
intensity of traffic and the composition of the traffic flow

Tabauya 8 — Po3paxyHKOBI 3HAYEHHS MPOMYCKHOT 3/IaTHOCTI aBTOMOO1IBHOT TOPOTH 3aJIEKHO BiJl
CepeHbOI MIBUIKOCTI TPAHCIIOPTHOTO TOTOKY Bi/l IHTEHCUBHOCTI PYXY 1 CKJIaJy TPAHIIOPTHOTO MOTOKY

A share of Throughput capacity (one lane) at the average speed of the traffic flow, km/h
passenger
Test variants cars, % 5 10 25 30 50 60 70 80 90
Variant | 0 476,6 | 7803 | 1070,7 | 1051,9 | 7877 633,7 | 495,5 | 379,6 | 286,3
Variant 2 10 4914 | 804,7 | 1104,1 | 1084,7 | 8123 653,44 | 511,0 | 391,5 | 295,2
Variant 3 20 507,3 | 830,6 | 11397 | 1119,7 | 838,5 674,5 | 527,5 | 404,1 | 304,7
Variant 4 30 524,2 | 858,3 | 1177,6 | 1157,0 | 866,4 696,9 | 545,0 | 417,5 | 3149
Variant 5 40 542,2 | 887,8 | 1218,1 | 1196,8 | 896,3 720,9 | 563,8 | 431,9 | 325,7
Variant 6 50 561,5 | 919,5 | 1261,6 | 1239,5 | 928,2 746,6 | 583,9 | 447,3 | 3373
Variant 7 60 5823 | 953,5 | 1308,2 | 12853 | 962,6 774,3 | 605,5 | 463,9 | 349,8
Variant 8 70 604,7 | 990,1 | 1358,5 | 1334,7 | 999,5 804,0 | 628,8 | 481,7 | 363,2
Variant 9 80 628,8 | 1029,7 | 1412,7 | 1388,0 | 10394 | 836,1 | 653,9 | 500,9 | 377,7
Variant 10 90 736,9 | 1206,7 | 1655,6 | 1626,6 | 1218,1 | 979,9 | 766,3 | 587,0 | 442,7
Variant 11 100 889,9 | 1457,2 | 1999,3 | 1964,3 | 1471,0 | 1183,3 | 9254 | 708,9 | 534,6
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Figure 7 — Dependence of a road capacity on average speed and composition of a traffic flow
Pucynok 7 — 3alIexXHICTh MPOITYCKHOI 3/TATHOCTI aBTOMOOIJILHOT JOPOTH Bij cepeaHbOT
HIBUIKOCTI 1 CKJIay TPAHCIIOPTHOTO IMOTOKY

Conclusions. The study of the capacity of highways and bridge crossings is an important tool for
ensuring the safety, efficiency and sustainable development of the transport system as a whole. Also, the
carrying capacity of a road is the most important indicator when designing its transverse profile and geometric
elements. Based on the results of numerical modeling, it can be concluded that the main factor on which the
maximum traffic intensity and, accordingly, the capacity of highways depends is the average speed of the
traffic flow, which in its turn depends on the average speed of free traffic and its decrease depending on the
composition of the traffic flow, the radius of horizontal curves and the longitudinal slope of the road.
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AmnoTamisi. B po0oTi mpeacTaBieHo pe3ysbTaTi JOCTIKeHHS BIUIMBY IHTEHCUBHOCTI PyXy Ta CKIaay
TPaHCIOPTHOTO TOTOKY Ha MPOITYCKHY 3JaTHICTh aBTOMOOIIBHUX JOPIr Ta MOCTOBUX MEPEXOMiB HAa OCHOBI
METOAIB MaTeMaTHUYHOI'O Ta YUCIOBOTO MOJENIOBaHHS. Bu3HaueHO OCHOBHI (akTopu, L0 BIUIMBAIOTH Ha
MPOIYCKHY 3JaTHICTh aBTOMOOUILHUX JOPIT Ta MOCTOBHMX MEPEXOJiB. 32 OCHOBHY PO3PaxyHKOBY 0a3y s
MIPOBEIEHHS YHCIIOBOIO MOJEIIOBAHHS NPUMHATO METOOUKY BHM3HAYEHHS PIBHA 3aBaHTaXEHOCTI Ta
TIPOITYCKHOI 3aTHOCTI aBTOMOOITBHUX IIOPIr, 3aTBepkeHy JlepKaBHOIO CIY)KOOI0 aBTOMOOUIBHHX TOPIr
(HuHI — ATEHCTBOM BiTHOBJIEHHS). Takox IUIS POBEJCHHST PO3PaXyHKIB BUKOPUCTAHO YTOYHEHI aKTyalbHi
CTaTUCTUYHI JaHi, HaBEICHI y BIAKPUTHX JITEpaTypHUX [pKepenax. [lnsg mpoBeneHHS YHCIOBOTO
EKCIEPUMEHTY NpUHHATO 11 TecTOBUX BapiaHTIB 3 Pi3HUM CKJIaJOM TPAHCHOPTHOTO MOTOKY: Big 0% mo 100%
YacTKH JIETKOBHX aBTOMOOIUIIB y CKJIaJi TpPaHCIOPTHOTO NOTOKY. BHW3HaueHO cepenHio IBUIAKICTh
TPAaHCIOPTHOTO TOTOKY 3aJIEKHO BiJ] TE€OMETPUYHHMX MapaMeTpiB aBTOMOOUIBHOI HOpOTHM — pamiyciB
TOPU3OHTAIBHUX KPUBUX B IUIAHI Ta IMO3IOBXHBOTO IMOXWIY Npoi3HOi 4yacTHHH. IlokasaHo 3pocTaHHsS
CEPEIHBOI MIBUIKOCTI TPAHCIIOPTHOTO IMTOTOKY 31 301IBINICHHSIM 3HAYCHHS PaliyCy TOPH30HTAIBLHOT KPUBOI Ta
31 3MEHIICHHSIM 3HA4YeHHS T[O3AO0BKHBOTO TMOXWIY MPOI3HOI YaCTHHH AaBTOMOOUIBHOI JOpOTH, WIO
00YMOBITIOETBCS TTOKPALIEHHSIM YMOB O€3MEKH PYXY 1 MOKIMBOCTSMHU PYXY TPAHCHOPTHHUX 3ac00iB 3 OlbII
BHUCOKHMMH HIBUJKOCTSIMH. Tako)X pe3ylbTaTH YMCIOBOTO MOEIIOBAHHS IIOKAa3aJld 3POCTAHHS CEPEAHBOI
LIBHJIKOCTI TPAHCIOPTHOTO TIOTOKY i3 TIOKPAILCHHSM IMOKa3HUKA PIBHOCTI MOKPHUTTS aBTOMOOLIBHOT OpOTH
(MoctoBoro nepexoxy). IlokazaHo, 0 3pOCTaHHS YaCTKH JETKOBHX aBTOMOOLUIIB y TPAaHCIIOPTHOMY TMOTOILIi
MIPUBOAUTH 1O 3POCTAaHHS CEPEAHbOI LIBUIKOCTI PyXy BCHOI'O TPAHCIIOPTHOT'O MOTOKY, IO MOSCHIOETHCS X
OLTBIII KKOMITAKTHUMI» TabapruTaMu, MTOPIBHSIHO 13 BaHTaXKiBKaMH, aBTOOycaMH 1 aBromnoTsaramMu. Hafimenra
MPaKTUYHA MPOIMYCKHA 3aTHICTh aBTOMOOUIBHOT TOpOrH a00 MOCTOBOTO IEPEXOY BiAMOBINAE KOJIOHHOMY
PyXy aBTOMOOIIB IIpH MIBHIKOCTI BiIbHOTO pyxy. Haii0OinbIna npakTiyHa MpoIyCcKHA 31aTHICTh BiAMOBiga€e
IHTEHCHUBHOCTI PyXy NpH MiHIMaJIbHOMY iHTEpBaNi (ONTHUMaNbHIN mBHIKOCTI). Takok Mpu 30UTBIICHH] Y
CKJIaJli TPAaHCIIOPTHOTO TTOTOKY BAaHTAXKHUX 1 BEIMKOTa0apUTHUX aBTOMOOLIIB, MPOMYCKHA 3JaTHICTh TOPOTH
3MeHIIyeThes. Lle 00yMoBIIOE akTyanbHICTh AOCTIIKEHb Yy HANpsMKY PO3poOKH Mojeliell HaBaHTaXKEHb 3a
(akTHYHUMH TMapaMeTpaMu BEIHMKOBaroBOro PyXOMOTO CKJIaay NpH BU3HAYCHHI BaHTAXKHO-TPOITYCKHOI
3IATHOCTi aBTOMOOUTFHHX JOPIT 1 MOCTOBHX MEPEXOIB.

KuirouoBi cioBa: aBToM0OinbHA JOpPOTra, MOCTOBHM MEpEXij, MPOMyCKHA 34aTHICTh, MaTeMaTHIHE
MOJIEJIIOBAHHSI, YAIOBUM €KCIIEPUMEHT.
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