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THE PRINCIPLE OF GENERALIZED POTENTIAL AND CAPACITY OF TRAFFIC 

LANES AND ROADS AT CROSS-SECTIONS AT DIFFERENT LEVELS 
 

As a general criterion that determines the throughput of intersection types in different levels of main 

thoroughfare and roads, a new characteristic is given, such as traffic capacity, taking into account the speed 

reduction factor in the process of the lanes' change. 
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Introduction. Public highways, as well 

as main streets of the city, should provide 

high-speed communication between the 

centers of gravity of autotravels. The 

continuous flow of traffic on the roads of roads 

and urban highways is provided by the 

construction of various types of sections at 

different levels. Different types of crossings: 

clover leaf, ring, loop, rhombus [2], and with 

lane movement (cross-shaped) - have different 

bandwidth, which is equal to the maximum 

value of the intensity in the intersection. 

Research methods. The road or city 

highway constructed according to the project 

has an opportunity to provide traffic to the 

level of throughput, and then - at the level of 

the congestion and to the gate. This possibility 

of road work in [1] is defined as a road 

potential, which varies from the maximum 

value on the empty road to zero during traffic 

jam (traffic ). As you know, the state of the 

traffic flow in the section of the road is 

determined by the intensity (N), which is 

derived from the amount of flow at time dq / 

dt, and in space - velocity (V), as the derivative 

of the path along the time dl / dt. 

In the traffic flow, the intensity 

influences the speed of the cars, but the 

intensity is the characteristic of the section, so 

it is advisable to take into account the variable 

intensity in time N (dt), then the number of 

flow (q) (auto). This is one car or group: 

q(t)=JV(t); N=d(q) [2]. Formed law that 

indicates: the change in the intensity of traffic 

for a certain segment of an hour is equal to the 

change in the amount of flow for the same 

period of the hour. And this allows, on the 

initial speed of the V0 and the specified q flow, 

to find the final speed of the vehicles in traffic, 

bypassing all additional speeds. 

Traffic inertia, in turn, characterizes the 

distribution of hours by car by the length of the 

J = q/V (autos/km) lane, where J is defined as 

the inertia of speed change in traffic. These 

findings allow you to increase the speed of 

traffic, distributing it to groups whose speed is 

much greater than the speed of traffic in the 

state of the congestion (in road toffees). 

It should be noted that the intensity at the 

intersection at the level of throughput in 1500 

cars per hour in one lane is determined by the 

distribution of traffic in the length of 30 km. 

On this distance, traffic can not be permanent. 

The speed of cars will change. 

Taking into account the 

recommendations in [3] and duality of the car 

as units of traffic and units of speed, we find 

the connection between the speed change of 

cars in the dV / dt stream, assuming that the 

specific intensity operates along the axis of the 

road. The equation of traffic in cars has the 

form 

 ,                                          (1) 

where J is the speed inertia (km/h)  

Multiplying both parts of this equation 

by V we obtain    

d/dt(JV2/2)=NV                                  (2) 

where, the result of NV = M is the power of 

traffic (avt.km/h2) [1], 

JV2/2 traffic potential (car km/h) JV2/2=Ed 

The traffic potential remains constant 

only in the absence of intensity, because at 

N=0. in any section there are no cars, and the 

way is 
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,                                 (3) 

or the amount of flow in the group does not 

change q = const. 

This is the law of maintaining the 

performance of the road, highway, or road 

potential. 

Research results. Consider now what is 

the power of the traffic flow M, which 

characterizes the rate of change in the 

efficiency of the system of "traffic flow", 

committed by the cars of the flow 

 
Using the basic transport flow equation 

(N = QV), where Q determines the density of 

traffic, as opposed to traffic, with its maximum 

value of traffic of vehicles, we find the 

dependence of the power of the flow on the 

speed where dx - the infinite small 

displacement of the car of the stream, which is 

influenced by the intensity, for time element 

Δt. 

Therefore, the power of the traffic flow 

  
where V is the speed of the vehicle of the 

traffic flow. This is the instantaneous power 

value (3.49). 

Using the basic equation of the transport 

stream (3.20), we obtain the dependence of the 

power of the flow on the velocity 

,                                        (4) 

graphically represented on fig. 1 

As we see from the graph, the power, 

like all the main characteristics of the traffic 

flow, has a growth area, an optimal zone at a 

speed of 60-70 km/h and a sharp drop. 

The variation of the power M under the 

influence of the density M (Q) is obtained 

using the equation N = QV and then 

                                (5) 

The graph of this dependence is given in 

Fig. 2, where it is evident that the optimum 

values of density at the maximum value of 

traffic capacity Mm are within 30-40 aut / km. 

That is, cars move at a distance of 20-25 

meters from each other. The graph also shows 

foreign data that correspond to the concept and 

units of power measurement. 

 
Fig. 1. Dependence of traffic power from its speed [3] 

 

 
Fig. 3 Dependence of power M on density Q [3] 

 

Getting and analyzing power 

dependence on intensity is difficult, because 

you need to know the law of entering cars on 

the road section. Therefore, we use the 

graphical data of theoretical and experimental 

curves and the equation of instantaneous 

power (5), in which we will substitute the 

coordinates of the curves N and V. 

Fig. 3 shows the desired dependence of M 

(N). The graph is original and very interesting. 

Curve 1, constructed according to the equation 

(5), is close to the shape of the "Carton Letter". 

Experimental curves 3a and 3b are quite close to 

the theoretical curve, which confirms the 

correctness of the theoretical statements [3]. In 

this case, curve 2 is obtained by field 

observations in the conditions of increasing 

speed and intensity of the car traffic to the level 

of bandwidth, and curves 3a and 3b on 

multiband roads in conditions of decreasing 

speed with increasing intensity in conditions of 

motion at the intersection of the loop type, that 
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is, at the level of the throughput the ability that 

we see on fig. 3. 

Discussion of results. The nature of the 

change of power from the composition of the 

transport stream, which is determined by the 

size of the maximum density and conditions of 

motion, providing the speed of free motion V0, 

is shown in Fig. 3.46. On the graph, we see that 

the speed of free motion is a tangent of the 

angle of inclination of the axis of symmetry of 

the graph, and the maximum density 

characterizes the level of bandwidth of the 

lane. The axis of symmetry separates traffic 

conditions to the level of bandwidth and after 

reaching this level. 

The concept of "power" is a natural and 

generalizing extension of the notions of the 

"number of traffic" (auto.km), road transport 

potentials and exergy (auto.km/h) as a 

characteristic of their change in time 

(auto.km/h), that is, a generalized variable 

system of "traffic flow", characterizing 

changes. 

 
Fig. 4. Nature of power change M from the 

composition of the flow (Qm) and the free 

movement speed V0 

 

The close convergence of the theoretical 

curve with the results of field observations 

allows us to recommend the equation of traffic 

power for practical use, not only in assessing 

the load and condition of traffic on different 

sections of the sections at different levels of 

streets and roads, but also in predicted 

calculations in project development as a 

criterion for loading in general roads. 

Since the road potential is a 

characteristic of safe traffic conditions, its 

optimal value, as well as the value of power, 

should be included in the normalized values of 

the throughput of the city highways. 

In order to take into account traffic 

delays within the changes of lanes in 

approaches to cross-sections at different 

levels, we suggest using the corresponding 

delay factor presented in [4], along with the 

coefficients of change in the bandwidth of 

different lanes. 

 
Fig. 5. Dependence of power M on the intensity of 

N [3] 
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Гук В.І. ПРИНЦИП УЗАГАЛЬНЕНОГО 

ПОТЕНЦІАЛУ І ПОТУЖНОСТІ СМУГ 

РУХУ ВУЛИЦЬ І ДОРІГ НА ПЕРЕТИНІ В 

РІЗНИХ РІВНЯХ. Як загальний критерій, що 

визначає пропускну здатність типів перетинів в 
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різних рівнях магістральних вулиць і доріг, на-

водиться нова характеристика, як то потуж-

ність трафіку з урахуванням коефіцієнту змен-

шення швидкості при зміні смуг руху. 

Ключові слова: трафік, дорожній потенціал, 

інтенсивність, швидкість, щільність, інерцій-

ність, кількість потоку, потужність, автомагіс-

траль. 

 

Гук В.И. ПРИНЦИП ОБОБЩЕННОГО ПО-

ТЕНЦИАЛА И МОЩНОСТИ ПОЛОС 

ДВИЖЕНИЯ УЛИЦ И ДОРОГ НА ПЕРЕ-

СЕЧЕНИЯХ В РАЗНЫХ УРОВНЯХ. В каче-

стве общего критерия, что определяет пропус-

кную способность типов пересечений в разных 

уровнях магистральных улиц и дорог приво-

дится новая характеристика, как то мощность 

трафика с учетом коэффициента уменьшения 

скорости при изменении полос движение. 

Ключевые слова: траффик, дорожный потен-

циал, интенсивность, скорость, плотность, ине-

рционность, количество потока, мощность, ав-

томагістраль. 

 

 

 

 

DOI: 10.29295/2311‒7257‒2018‒94‒4‒18‒21 

УДК - 72.012 

Комаров М.О.  
Національна академія образотворчого мистецтва і архітектури 

(вул. Вознесенський узвіз, 20, Київ, 04053; e-mail: mykhailo.komarov@gmail.com;  

orcid.org/ 0000-0002-7977-7095) 

 

МОРФОЛОГІЯ АРХІТЕКТУРИ В’ЇЗНИХ ДОМІНАНТ КІНОСТУДІЙ  

 
У статті порівнюються та узагальнюються результати морфологічного аналізу в’їзних домінант кіно-

студій, визначаються їх образно-пластичні та структурні характеристики. 

Ключові слова. Кіностудія, в’їзна домінанта, композиція, аналіз. 

 

Постановка проблеми. Кіностудії ‒ 

це складні, багатокомпонентні комплекси 

споруд, що мають власну внутрішню місто-

будівну організацію, яка потребує дотри-

мання певних правил — зокрема таких, як 

наявність в’їзних домінант. Ці об’єкти ча-

сто є частиною візуальної айдентики студії, 

тому, для виявлення можливих спільних 

композиційних рис та суб’єктивних особ-

ливостей художньої цінності, існує необ-

хідність проведення їх композиційного ана-

лізу. 

Актуальність дослідження. Дана на-

укова розвідка узагальнює типи компози-

ційної побудови в’їзних домінант кіносту-

дій. 

Новизна наукового дослідження по-

лягає у висвітленні питань поглибленого 

розуміння цілісності та композиційних 

особливостей комплексу будівель кіно-

студій. 

Викладення основного матеріалу. 

Відомим є факт, що перші кіностудії 

переважно вмішувалися в одній споруді, 

тому наявність окремих об’єктів типу воріт 

не була обов’язковою. Назву або логотип 

компанії розміщували, як правило, на го-

ловному фасаді споруди. (рис. 1) [8]. 

Рис. 1. Студія Твікенхам, Велика Британія 

 

Пізніше, з розбудовою студій, збіль-

шенням парку приміщень та їхнього функ-

ціонального наповнення, з’явилась потреба 

в ізолюванні території, і, як наслідок, вини-

кли вхідні та в’їзні елементи, які часто на-

бували домінантних рис. 1. 

За наявною класифікаційною систе-

мою існують 13 основних чинників, що 

визначають зовнішній вигляд та структуру 
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