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AVTOMOBIL KO’PRIKLARINING ORALIQ QURILMALARINING 

DINAMIK XUSUSIYATLARINI BAHOLASHNING XOZIRGI XOLATI 

 

Annotatsiya. Ushbu maqolada to‘sinli ko‘priklarning oraliq qurilmalarining dinamik 

parametrlari o‘zgarishini baholash va hisobga olish usullaridan vibradinamik  baholash 

usuli yoritib o‘tilgan. Konstruksiyalarning vibrodinamik tekshirishning afzalliklari, 

maqsadi, vazifalari, shuningdek, vibrodinamik tekshirish orqali, ko‘priklarni texnik 

holatini baholash bo‘yicha ishlarning tahlili ko‘rib chiqilgan hamda, ushbu usulni 

qo‘llash jarayoniga qo‘yiladigan zamonaviy talablarga to‘xtalib o‘tilgan. 

Kalit so’zlar: Vibrodinamik tekshirishlar, dinamik ta’sirlar, oraliq qurilma, yuk ko’tara 

olish qobilyati, nuqson, rezonans, tebranishlarni o’lchash 
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СОСТОЯНИЕ ОЦЕНКИ ДИНАМИЧЕСКИХ ХАРАКТЕРИСТИК 

ПРОЛЁТНЫХ СТРОЕНИЕ АВТОДОРОЖНЫХ МОСТОВ 

 

Аннотация. В данной статье описан метод вибродинамической оценки из 

методов оценки и учета изменения динамических параметров промежуточных 

устройств балочных мостов. Обсуждаются преимущества, назначение, задачи 

вибродинамического контроля конструкций, а также анализ работ по оценке 

технического состояния мостов средствами вибродинамического контроля и 

современные требования к процессу применения этого метода. 

Ключевые слов: Вибродинамические испытания, динамические воздействия, 

пролётное строение, несущая способность, дефекты, резонанс, измерение 

вибраций 

 

Introduction 

Timely detection of defects in Transport facilities will significantly reduce the cost 

of their maintenance and repair. 

Recently, many studies have focused on improving strategies for maintaining and 

using bridges. Periodic inspection and timely detection of defects and damages is the 
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basis for operational reliability and safety of transport facilities. 

The complex of work on the diagnostics of bridges requires highly qualified 

engineers who carry out work on the inspection and technical inspection of bridges and 

its structures. In addition, due to the complexity of currently used diagnostic methods and 

sometimes the impossibility of detecting hidden defects and damage, it is impossible to 

sufficiently determine the operational state of structures. It is possible to improve the 

efficiency of the obtained results by introducing modern computer technologies to 

increase the reliability of the obtained results, to ensure the safety, reliability and 

economic efficiency of vehicles, to minimize the influence of the human factor on the 

obtained results. Therefore, the development of methods to increase the reliability of the 

obtained results is currently a very important problem. 

Methods 

Fundamentals of studying the methods of evaluating the dynamic characteristics 

of intermediate devices of automobile bridges. 

Results and Discussion 

The basis for determining the current state of Transport facilities is periodic 

examinations and diagnostics in order to assess the technical condition of the object. In 

general, the assessment of the technical condition of bridge intermediate devices can be 

described as the process of identifying injuries and determining the category of technical 

conditionDuring the conversation, the parties expressed satisfaction with the 

development of cooperation between Tajikistan and China, as well as the development of 

cooperation between Tajikistan and China. Bugungi Kunda diagnostics every project 

engineering facility as a standard calculation procedure. This is important for bridges, 

because the information obtained in this way, in addition to the main task of detecting 

damage in the structure, can also be used for research purposes to evaluate the 

performance of the structure, ensure timely strengthening and repair, as well as to 

improve design solutions and construction technologies. 

The purpose of technical diagnostics is research based on accurate measurement, 

which allows to establish criteria and objective functions, which allows to evaluate 

changes in the state of stress and deformation in load-bearing structures of automobile 

bridges. 

The development of methods for assessing the dynamic characteristics of Transport 

facilities is carried out in two main areas: 

1) Improving dynamic calculations of bridge structures in order to obtain 

sufficiently accurate and practical convenient methods for determining dynamic 

parameters; 

2) Currently, we are constantly exploring new devices and manuals, as well as 

exploring new opportunities, exploring new improvement methods, exploring new 

opportunities and exploring new opportunities. 

Assessment of the technical condition of the structure can be carried out by visual 

inspection and instrumental methods. Assessment by visual inspection has a number of 

significant disadvantages: it depends on the qualifications of the research engineer - it is 

impossible to accurately assess the degree of development of defects, as well as defects 

in the structure, hidden and difficult to see with the naked eye. It is such defects that affect 
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the operation of the structure and can be determined by testing methods without 

instrumental distortion. These methods are used by A.Rytter [11] cited his analysis in his 

work. Examples of these are acoustic emission, Ultra-sound inspection, magnetic powder 

inspection, Vibrodynamic inspection, electromagnetic (vichretocovy) inspection and 

other testing methods. Of these, we can say the method of vibrodynamic verification as 

the most effective method in checking bridge intermediate constructions and other 

structures. 

Vibrodynamic techshrish methodining the main ideas are artificial or natural 

dynamic reactions based on Celtic reactions, object-dynamic dynamic parametric mode 

to combat violence. Yuk sought to influence every jandai mahalining to find a job, 

dynamic parameter management. During the meeting, the sides expressed satisfaction 

with the development of cooperation between Tajikistan and China. If you have any 

problems, you may not know how to do it. In this regard, Bundai universal diagnostics 

only allows dynamically influencing pregnant women with learning disabilities. 

Based on the definition, we can divide the examinations carried out without 

breaking into local and global diagnostic groups. During the examinations, global 

Diagnostics is important and allows you to assess the presence of damage in the structure, 

and, using the vibrdynamic examination method, it is possible to localize damage and 

determine the degree of its development. In addition, in the planned diagnostics of 

bridges, their dynamic parameters can be diagnosed through the vibrdynamic 

examination method. For structures, this diagnosis at the end of the exploitation period is 

of significant operational and financial importance. Because if the technical condition of 

the bridge is good, reconstruction or overhaul may be delayed. The application of this 

approach from the point of view of the management of the bridge infrastructure makes it 

possible to develop an optimal strategy for the reconstruction of structures, determining 

the priority of repair work depending on the technical condition of each structure. 

Such a management system increases the efficiency of using the road network by 

choosing an optimal strategy for maintaining artificial structures that meet the basic 

requirements, minimizes the costs of repair and reconstruction, increases the service life 

of structures, increases the reliability of structures. 

The researchers were faced with the task of determining the degree to which the 

deflections and forces caused by the moving load in the bridge structure differ from the 

deflections and forces under static loading conditions. 

In 1905 A. N. Krylov [1] found a complete solution to the problem of the uniformly 

distributed mass movement of a non-inert load along an intermediate device. 

𝑦(𝑥, 𝑡) = ∑ 𝐹𝑖(𝑡)𝑠𝑖𝑛
𝑖𝜋𝑥

𝑙
                                                                           (1)

∞

𝑖=1

 

S.E. Inglis [2] and A. In the work of Schallenkamp [3], the intermediate device and 

inertial forces were taken into account. S.E. The essence of Inglis [2]'s method is to 

construct a curvilinear curve at any time when the car is above the intermediate device. 

The solution is found in the discrete form for an arbitrary section according to the specific 

forms of vibration of the intermediate device, where the inertia of the moving vehicle is 

taken into account as follows: 
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𝑚
𝑑2𝑦

𝑑𝑡2
= 𝑚 {

𝜕2𝑦

𝜕𝑡2
(𝑝𝑜𝑟𝑡𝑎𝑏𝑙𝑒 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛) + 

+2𝜐
𝜕2𝑦

𝜕𝑥 𝜕𝑡
(𝐶𝑜𝑟𝑒𝑙𝑙𝑜𝑖𝑠 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛) +                                                              (2) 

+𝜐2
𝜕2𝑦

𝜕𝑥2
 (𝐶𝑒𝑛𝑡𝑒𝑟 𝑎𝑠𝑝𝑖𝑟𝑎𝑡𝑖𝑜𝑛 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛) } 

By expressing the expression of the bending function in the following form, 

𝑦 = 𝑓(𝑡)𝑠𝑖𝑛
𝜋𝑥

𝑙
                                                                                    (3) 

We get the vibration equation of the intermediate device 

[1 + 𝛾(1 − 𝑐𝑜𝑠𝜔𝑡)]
𝑑2𝑓

𝑑𝑡2
+ 2[𝜀 + 𝜔𝛾𝑠𝑖𝑛2𝜔𝑡]

𝑑𝑓

𝑑𝑡
+ 

+[𝜔0
2 − 𝛾𝜔2(1 − 𝑐𝑜𝑠2𝜔𝑡)]𝑓 =

2𝑃

𝑚𝛿
𝑐𝑜𝑠𝑞𝑡 ∙ 𝑠𝑖𝑛

𝜋𝜈𝑡

𝑙
                                                  (4) 

here 𝜔0 =
𝜋2

𝑙2 (
𝐸𝐼

𝑚𝛿
)

1

2;  𝛾 =
𝑚𝑛

𝑚𝛿
; mn; mδ - intermediate device and linear load mass; 

ω- circulating frequency of the intermediate device; q- external load frequency; 

υ— the rate of movement of the accumulated mass; S— linear depreciation 

coefficient. 

𝑓(𝑡) = ∑ 𝐴𝑟

𝑟=∞

𝑟=−∞

𝑐𝑜𝑠(𝜔𝑟 + 𝑞)𝑡                                                                 (5) 

As a result of solving the equation (5), the corresponding coefficients Ar and A-r 

up to ω and r= 11 are determined. This solution of the equation (5) is called the method 

of dividing the function by specific coordinates. It can be seen from (2) that in the 

expression of the deviation function on the geometric coordinate E. Englis left only one 

word of the line.  

A. Schallenkamp, S.E. Inglis, the deflection under load is expressed as a series 

Fourier with uncertain coefficients Аi: 

𝑦(𝜐𝑡, 𝑡) = ∑ 𝐴𝑖

∞

𝑖=1

𝑠𝑖𝑛
𝑖𝜋𝜐𝑡

𝑙
                                                                     (6) 

As a result, the evaluation of deflection under load is reduced to solving a system 

of infinite linear algebraic equations. 

The results of the research analysis show that the dynamic effect of speed increase 

and moving load increases according to the Inglis method and decreases according to the 

Shallenkamp method. Also, A. B. Based on the results of both methods in the work of 

Morgaevsky [4], he concluded that it is necessary to avoid determining the value of the 

dynamic coefficient under load, because it can lead to a significant distortion of the results 

and wrong conclusions at high speeds. A. B. Morgaevsky recommended estimating the 

value of the dynamic coefficient by the absolutely largest deviation or deviation in the 

middle of an interval that does not differ from each other. 

A.B. Morgaevskii solved the problem of movement of a mechanical system 

consisting of two elastically connected loads along a smooth interface. The bottom load 
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rests firmly on the intermediate device. By combining the differential equations of 

combined vibrations of the intermediate device and the load with the numerical method 

of Adams-Stermer, he made graphs of the dependence of the dynamic coefficient on the 

stiffness of the elastic joint between the loads. 

The modern expression of the system of differential equations, collected and 

distributed - in any combination of loads with the distribution of weight along the length 

of any fixed intermediate device, corresponding to the state of movement, is reflected in 

the Inglis-Bolotin equation [5, 6, 7] in terms of magnitude. The critical speed of load 

movement with constant and variable time was determined in a generalized form. For 

example, the critical speeds in the first and second approximations when the car moves 

along the hinged opertnoy intermediate device are calculated using the Inglis-Bolotin 

method 

𝜐𝑘𝑟 =
𝜋

𝑙
(

𝐸 𝑙⁄

𝐸 𝑙⁄
)

1

2

(1 + 4𝑎)−
1

2    ,   𝑎 =
𝑀

𝑀0
  ,                                                                   

𝜐𝑘𝑟 =
𝜋

𝑙
(

𝐸 𝑙⁄

𝑀
)

1

2

[5 + 12𝑎 − 4(1 + 4𝑎 + 5𝑎2 )
1

2]
−

1

2
 ,                                              (7) 

бу yeрда М0 ва М мос равишда оралиқ қурилма ва юкнинг массалари. 

S. E. Inglis, S. A. Ilyasevich, S. P. Tymoshenko, K. E. Contrary to the conclusions 

of Kitaev's works, it is possible to determine and estimate resonance speeds and 

corresponding frequencies through the solutions of equations (7). 

S. I. Taking into account the research of Konashenko [8], it is noted that the 

maximum dynamic coefficient is reached at. 𝜐 = 0,6𝜐𝑘𝑟 

This is explained by the phase mismatch of natural and forced oscillations when 

forced oscillations reach their maximum. Calculations show that as the resonance is 

approached (y → y_kr), the amplitudes of natural and forced vibrations approach each 

other in terms of absolute values. But since the phases of these oscillations tend to be 

opposite to each other (increasing phase shift), the amplitude of the resulting oscillations 

may decrease as they approach resonance. 

A.P. Filippov and S. S. In the work of Kohmaniuk [9], the method of integral 

equations was used to describe the vibrations of intermediate devices. Two unknown 

functions for the motion of one mass 𝑦(𝜂, 𝜂),
𝑑2𝑦

𝑑𝜂2 ,  is introduced, thereby correcting the 

under-convergence of the integral equations. Integration of systems of equations is 

carried out numerically. This method allows us to solve the equations with the required 

accuracy for the state of movement of mechanical systems along the columns of the 

intermediate device. 

At the beginning of the 20th century, a number of new, more advanced measuring 

instruments were used for static and dynamic tests based on different operating principles. 

Scientists N. N. Aistov, Yu.A. Nilender, N. N. Maksimov, K. I. Davidenkov, A. M. 

Emelyanov, S. A. Dushechkin and others developed new measuring devices (strain 

gauges, deflection gauges, indicators, clinometers, vibrographs) and experimental 

research methods. 

Along with full-scale experiments, model tests Ham began to 
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play an increasingly important role. With their help, structural schemes for more complex 

structures are improved and reliably selected, and the project option of the models is also 

significantly accelerated. 

And finally, the current state of the construction experiment is characterized by a 

further change in its feasibility. The determination of dynamic properties in structural 

elements, which until now was used in testing and scientific research and partly as a 

control during construction and operation, is now becoming an integral part of the 

construction process. 

Currently, the next task in this direction is to further automate the measurements 

and reduce the time for processing the obtained data using computer technologies. 

Experimental studies are important for evaluating the dynamic properties of 

intermediate devices of car bridges and for developing theoretical calculations. Many 

centuries of practical construction experience, the absence or presence of accidents and 

accidents have allowed us to choose the most reasonable constructions. Unsuccessful 

solutions that could not stand the test of time were canceled and, on the contrary, the most 

modern designs and structures were preserved. 

The choice of a rational strategy for the maintenance of artificial structures 

increases the efficiency of the use of a network of roads that meet the basic requirements, 

and also minimizes the costs of repair and reconstruction, prolongs the period of operation 

of structures. To achieve this goal, the following tasks must be completed: 

❖ Justification of the use of the method of vibrodynamic verification of 

intermediate devices of crossbar bridges to determine the technical condition of the 

structure; 

❖ Development of a sequence of calculations before dynamic tests of 

intermediate devices of crossbar bridges; 

❖ Implementation of operational modal analysis in full testing of intermediate 

devices of crossbar bridges; 

❖ Development of a methodology for determining the load-bearing capacity of 

intermediate devices of crossbar bridges in accordance with the data in the framework of 

their dynamic parameters. 

Conclusion 

The conclusion of the work is that the effectiveness of methods for detecting 

defects depends on several factors, such as the number of sensors located near the injury 

zones, the level of noise present in the obtained dynamic measurements, the location of 

the defect and the degree of development. A certain method of technical assessment is 

not distinguished as the best, on the contrary, it is recommended to apply all the 

considered methods at the same time, then a successful determination of the technical 

condition of the transport structure is achieved if several methods clearly show damage. 
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E’lon / Reklama / Advertisement 

ЭЪЛОН 

 
 

 

Ҳурматли ҳамкасабалар “Al-Ferganus” нашриёти ва “Хalqaro nazariy va 

amaliy tadqiqotlar jurnali”  электрон журнали Ўзбекистон таълим хизматлари 

бозорида ўзининг фаолиятини бошлаганлигини маълум қиламиз. 

Ажойиб имкониятдан сиз биринчилар қаторида фойдаланиб илмий 

нашрларингизни чоп этишингиз мумкин.  

“Al-Ferganus” нашриётимиз томонидан Сиз тақдим этган дарслик, ўқув 

қўлланма, монография ва илмий рисолаларга ISBN, Doi ҳалқаро рақамли 

иденфикаторларни бириктириш, уларнинг электрон замонавий андозадаги 

муқовалар ва ишланмаларнинг электрон макетини яратиш, нашриётда эълон 

қилинган ишларни электрон ахборот нашрларида жойлаштириш хизматлари 

кўрсатилади.   

Бизнинг нашриётимизнинг бошқа нашриётлардан фарқи шундаки, тезкор ва 

сифатли хизмат кўрсатамиз ҳамда энг асосийси биз Сизнинг ишларингизни 

Алишер Навоий номидаги  Ўзбекистон Миллий кутубхонаси ва Россия Миллий 

кутубхонаси фондларига бепул жойлашга шунингдек, Россия илмий иқтибослик 

индекси (РИНЦ ва E – library) платформасига, CrossRef базаларига шартнома 

асосида жойлаштиришга кўмаклашамиз.    

“Хalqaro nazariy va amaliy tadqiqotlar jurnali” ISSN 2181-2357 электрон 

журнали ҳам ўз фаолиятини бошламоқда. Бизнинг журналда Ўзбекистон 

Республикаси Олий аттестация комиссиясининг қуйидаги ихтисосликлари физика-

математика, кимё, биология, геология-минералогия, техника, қишлоқ хўжалиги, 
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тарих, иқтисодиёт, фалсафа, филология, география, юридик, педагогика, тиббиёт 

санъатшунослик, архитектура, психология, социология фанлари бўйича миллий ва 

хорижий муаллифларнинг фанлардан эришган ютуқлари ва истиқболлари 

борасидаги илмий мақолалари, илмий тадқиқотлар олиб бораётган олимларнинг 

илмий изланишлари натижалари эълон қилинади. Электрон журнал ҳар ойда бир 

марта эълон қилинади. 

Журналларда эълон қилинадиган ҳар бир мақолага шартнома асосида DOI 

(Crossref) рақами берилади. 

Шунингдек, таҳририят томонидан: 

• мақолаларни сифатли таржима қилиш; 

• мақолаларни таҳрирлаш ва журналлар талабига мослаш; 

• мақолаларга ишлов бериш; 

• мақолаларни плагиатга текшириш; 

• хориждаги нуфузли (Scopus, Web of sciences ва юқори импакт факторли) 

журналларда мақолларни сифатли ва ишончли чоп этишга кўмаклашиш 

хизматларини ҳам кўрсатади.  

Имкониятни бой бериб қўйманг!  

Қуйидаги манзилларга мурожаат қилинг: 

Электрон почта манзили: Alferganus.ltd@gmail.com  

Телеграмм манзилимиз : @Alferganus_ltd  

Телефонлар: (97) 100-38-88   

                        (91) 109-05-38 

         (97) 337-86-00  
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ВНИМАНИЕ ОБЪЯВЛЕНИЕ! 

 

 
 

Уважаемые коллеги! Сообщаем вам, что издательский дом «AL-

FARGANUS» и “Хalqaro nazariy va amaliy tadqiqotlar jurnali”- “Международный 

журнал теоретических и прикладных исследований” начали свою деятельность на 

рынке образовательных услуг Узбекистана. 

Это прекрасная возможность одним из первых опубликовать свои научные 

публикации. Наше издательство «AL-FARGANUS» предоставляет услуги по 

прикреплению международных цифровых идентификаторов ISBN, Doi к 

учебникам, учебным пособиям, монографиям и научным брошюрам, созданию 

электронных макетов их обложек и дизайнов в современной электронной форме, 

размещению опубликованных работ в электронные публикации. 

Отличие нашего издательства от других издательств в том, что мы 

предоставляем быстрые и качественные услуги, а главное, бесплатно размещаем 

ваши работы в Национальной библиотеке Узбекистана им. Алишера Навои и 

оказываем помощь в размещении вашей работы в Российской национальной 

библиотеке, а также на платформе Российского индекса научного цитирования 

(РИНЦ, e-library) облегчить размещение. 

Совместно с Ферганским политехническим институтом запущен проект 

электронного научного журнала «Хalqaro nazariy va amaliy tadqiqotlar jurnali – 

International Journal of Theoretical and Practical Research. Международный журнал 

теоретических и прикладных исследований». 

Миссия научного электронного журнала направлена на развитие 

национальной и зарубежной науки, обеспечение общедоступности теоретических 
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позиций и практических результатов прикладных исследований. В журнале 

представлены следующие специальности Высшей аттестационной комиссии 

Республики Узбекистан по физике и математике, химии, биологии, геологии и 

минералогии, технике, сельскому хозяйству, истории, экономике, философии, 

филологии, географии, праву, педагогике, медицине, архитектуре, психология, 

социология. Журнал публикует научные статьи отечественных и зарубежных 

авторов о достижениях и перспективах науки, результатах научных исследований 

ученых, проводящих исследования. Электронный журнал издается один раз в 

месяц. 

Каждой статье, опубликованной в журнале, на контрактной основе 

присваивается номер DOI (Crossref). 

Также издательство оказывает услуги по: 

• качественный перевод статей; 

• редактирование статей и адаптация к требованиям журнала; 

• обработка статей; 

• проверка научных работ (статей, учебных пособи, монографий, 

диссертаций и др.) на плагиат статей; 

• оказывает информационное обеспечение публикаций статей в престижных 

зарубежных журналах (Scopus, Web of Sciences и журналах с высоким импакт-

фактором). 

Не упускайте возможность! 

Пожалуйста, свяжитесь с нами: 

Электронный адрес: Alferganus.ltd@gmail.com  

Наш адрес в телеграмм: @Alferganus_ltd 

Телефоны: (97) 100-38-88 

                    (91) 109-05-38 

                    (97) 337-86-00 
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