
БУДІВНИЦТВО 

 НАУКОВИЙ ВІСНИК БУДІВНИЦТВА, Т. 90, №4, 2017  
 

76 

Чуб О. М. Першочергові фактори, що вплива-

ють на комплексну реконструкцію стадіону. 
Досвід підготовки стадіонів до проведення спор-

тивних змагань міжнародного рівня в модерніза-

ції українських стадіонів становить інтерес для 

подальших реконструкцій спортивних споруд. 

Огляд спеціалізованих джерел і вивчення євро-

пейських настанов виявив основні чинники, які 

необхідно враховувати в роботі над модерніза-

цією стадіонів. Робота над реконструкцією стаді-

ону «Металіст» в місті Харкові до ЄВРО 2012 ро-

зглядається як приклад впливу факторів на ком-

плексну модернізацію стадіону. 

Ключові слова: стадіон, реконструкція, модерні-

зація, спортивні споруди. 

Чуб А. Н. Первоочередные факторы, влияю-

щие на комплексную реконструкцию стади-

она. Опыт подготовки стадионов к проведению 

спортивных состязаний международного уровня 

в модернизации существующих украинских ста-

дионов к ЕВРО 2012 представляет интерес для 

проведения дальнейших реконструкций спортив-

ных сооружений. Обзор специализированных ис-

точников и изучение европейских наставлений 

выявил основные факторы, которые необходимо 

учитывать в работе над модернизацией стадио-

нов. Работа над реконструкцией стадиона «Ме-

таллист» в городе Харькове рассматривается как 

пример влияния факторов на комплексную мо-

дернизацию стадиона. 

Ключевые слова: стадион, реконструкция, мо-

дернизация, спортивные сооружения.
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THE MAIN FACTORS THAT INFLUENCE ON THE OPERATIONAL DURABILITY OF 

SEWAGE NETWORKS 
 

The article is devoted to the study of the main factors affecting the operational durability of sewage collectors. It 

is established that the main reasons for the exit from the working condition of pipelines are the presence of corro-

sion processes; non-compliance of pipeline materials with the design operating conditions; violation of the tech-

nology of production of construction works, etc. 
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Introduction. The sewage system of any 

settlement is one of the most expensive and most 

vulnerable parts of underground engineering in-

frastructure. The state of the environment, the 

comfort of living the population, the efficiency 

of the city's enterprises depends on its reliable 

and uninterrupted operation. A significant part 

of the sewer collectors of the cities of Ukraine, 

built in the last century in the period of intensive 

construction, has now completely exhausted its 

depreciation resource. As of 2015, the length of 

sewerage networks in Ukraine was 37,404 thou-

sand km, of which emergency - 12,749 thousand 

km or 34%. 

Construction of a sewerage network in 

Kharkov began in 1913, about 20-30% of the 

length of the network was built up to 1960, and 

about 60% - in the 1960-1980's. The number of 

drainage networks in Kharkov, which are in 

emergency condition today, is about 40%. Their 

construction was often carried out from rein-

forced concrete, steel and cast iron, which are 

prone to destruction as a result of the influence 

of many factors and, first of all, corrosion. 
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The high technical wear and tear of distri-

bution systems indicates the need for urgent 

measures to investigate the conditions of opera-

tion of sewage networks and the implementation 

of effective repair measures to avoid environ-

mental and social disasters. 

The goal of this publication is to investi-

gate the main factors that influence on the dura-

bility of the operation of the sewerage network. 

Methods and equipment. The research 

will be based on the work of foreign scientists, 

devoted to the study of existing technologies for 

the restoration of underground communications, 

as well as features of the work on a specific ob-

ject. Research by German scientists on the oper-

ational reliability of pipelines suggests that today 

preference is given to trenchless (NO-DIG) re-

covery technologies [1-3], which are more eco-

nomical than traditional (with earthwork). G. 

Rosher's work consolidates the results of many 

years of research on the reasons for the rejection 

of pipelines, the impact of their technical state on 

the quality of water and ways to increase their 

operational longevity [1]. K. Kökmäjär exam-

ines the issue of the restoration of collectors 

from prefabricated reinforced concrete struc-

tures using multicomponent building materials 

[2]. S. Pretorius, B. Schoer pay particular atten-

tion to the filling of the annular gap with a mul-

ticomponent mixture to reduce friction of sur-

faces and consolidation of soils in the repair of 

communications, especially the technology Re-

lining [3]. In work [4] the application of polyeth-

ylene pipes, polymeric liners during the restora-

tion of pipelines during their further exploitation 

was investigated. Foreign scientists constantly 

improve the methods of trenchless reconstruc-

tion of pipes in order to increase their efficiency. 

J. Jayapalan and his colleagues devoted their 

work to point pipeline repair using the Quick 

Lock plastic mechanical sleeves [5]. In [6] S. 

Sendesi et al. the improvement of the ecological 

component of the use of trenchless technologies 

is indicated. Much attention is paid to modeling 

the repair and operation of pipelines, so the sci-

entists from Canada [7] proposed a model for the 

failure of sustainable operation of distribution 

networks for its further forecasting. The experi-

ence of American scientists on the basis of multi-

year statistical data made it possible to develop 

regression models that are able to predict the 

structural and operational conditions of pipelines 

[8]. From the side of the research of the factors 

influencing the operational life of distribution 

networks and the technical and economic indica-

tors of the work, the following should be noted: 

V. Kaushal's research is devoted to the issues of 

protection of reinforced concrete collectors from 

the influence of corrosion processes [9]; The nu-

merical study of longitudinal bending in pipes 

exposed to lateral motions of the soil, which 

plays an important role in the construction work 

[10], is presented in the paper. Despite the de-

scribed developments, the implementation of 

most of the above-mentioned progressive NO-

DIG technologies for operating companies in 

Ukraine is inaccessible due to their high cost. In 

the opinion of the authors it is expedient to in-

vestigate the factors that affect the durability of 

the distribution system of sewerage. 

Results. Earlier, during the mass construc-

tion of most of the currently operating drainage 

networks in Ukraine, the process of nutrient cor-

rosion was poorly studied: there were no meth-

ods for identifying and predicting the factors af-

fecting the processes of destruction of sewerage 

collectors. The materials and articles used often 

had limited corrosion resistance, the reinforced 

concrete collectors had a low waterproof grade 

of concrete (below W4). With such indicators, 

the reinforced concrete collectors cannot provide 

the normative durability. 

The main factors that influence on the op-

eration durability of the sewerage network is bi-

ogenic hydrogen sulfide corrosion (Fig. 1, 2). 

The process of biogenic hydrogen sulfide corro-

sion, as a rule, proceeds according to the follow-

ing scheme: 

- sulfate-reducing bacteria that are in the 

anaerobic layer of silt deposits, restore sulfates 

to sulphides, including H2S; 

- hydrogen sulphide is released into the gas 

medium of the collector, which dissolves in the 

condensate moisture of the coving surface of the 

pipes; 
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- aerobic thiobacteria settling on the sur-

face of the arch, oxidize H2S and other sulfur-

containing compounds to H2SO4; 

- sulfuric acid (H2SO4) reacts with the ma-

terial of the collector and destroys its structure. 

 
Fig. 1. Corrosion of the sewer tunnel 

 

 
Fig. 2. Damage to the recaptured part of the collec-

tor 

 

The most common sewerage network de-

fects are as follows [11]: 

 cracks, fractures; 

 joint displacement; 

 root intrusion; 

 deformation; 

 collapse; 

 poorly constructed connections; 

 abandoned laterals left unsealed. 

For any incident of infiltration, a number 

of these defects may be present, arising from a 

single cause or several causes in sequence. Also, 

infiltration itself causes the erosion of soil, wash-

ing the fine soil particles into the sewer system. 

This soil erosion produces the problems of sink-

holes, undermining the pipe supports. As a re-

sult, the structural integrity of the pipe is endan-

gered due to the washout of backfilling material. 

A number of the defects listed above can be con-

sidered as stages in the collapse of a sewer. 

These stages of sewer collapse due to ground 

loss are shown in Figure 3 on the following page. 

  
a) 

 
b) 

 
c) 
Fig. 3. The Process of Sewer Failure: 

a – initial defect, but sewer remains held in position 

by the surrounding soil; b – development of zones of 

loose ground or voids caused by the loss of ground 

into the sewer; c – failure of the sewer pipe 
 

While rain events are not considered a 

cause of infiltration, they can trigger a rise in 

groundwater levels and increase infiltration 

flows. The highest infiltration flows are ob-

served following significant rain events or fol-

lowing prolonged periods of precipitation [11]. 

 The following collection system deficien-

cies are usually considered when rehabilita-

tion decisions are made [11-14]. Causes of 

deficiencies can range from inadequate de-

sign or construction to old age:  

  broken or crushed pipe; 

  deteriorated pipe; 

  deteriorated or cracked pipe or mortar 

joints in brick sewers and manholes; 

  cracked pipe; 

  leaking pipe joints in mainline sewers; 

  leaking building sewers; 
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  leaking manhole external drops; 

  leaking laterals; 

  improperly supported pipe; 

  deteriorated or leaking manhole walls, ba-

ses or troughs; 

  leaking or deteriorated wet wells and lift 

stations, regulator structures and tide gate 

chambers.  

Conclusions. Investigation of the design 

features of sewer collectors, the conditions and 

duration of their operation, the regulatory frame-

work for design, construction and operation al-

lowed to establish that a significant part of sewer 

collectors built in the last century, now com-

pletely exhausted its depreciation resource. The 

obtained results testify to the fact that in recent 

decades the practice of designing and building 

engineering communications, including sewer 

collectors, was based on a normative basis, the 

main principle of which was the requirements of 

minimizing capital investments and the cost of 

construction and installation work. The main 

reasons for loss of capacity of collectors are cor-

rosion. This testifies to the necessity of taking 

urgent measures on the study of the conditions 

of operation of sewer networks and the imple-

mentation of effective organizational and tech-

nological solutions to prevent environmental and 

social disasters. 

 

REFERENCES: 
1. Rehabilitation von Rohrleitungen Sanierung und 

Erneuerung von Verund Entsorgungsnetzen 

Weiterbildendes Prof. Dr.- Ing. habil. H. Ro-

scher bearbeitet // Bauhaus-Univ. Weimar, Wei-

terbildendes Studium Wasser und Umwelt, 

2015, 420 S. (Germany, 2015) [Электронный 

ресурс] – Режим доступа: https://www.uni-

weimar.de/Bauing/ wbbau/ ser-

vice/druck/pdf/buch_ww91_leseprobe.pdf 

2. Körkemeyer K. State-of-the-art sewer 

construction using precast elements / Moder-

ner Kanalbau mit Betonbauteilen - Qualitätssi-

cherung und Fehlervermeidung. 59. Beton-

Tage, Neu-Ulm 2015. Betonwerk- und Fertig-

teiltechnik (BFT) 2/2015, S. 180-183. [Элек-

тронный ресурс] – Режим доступа: 

https://www.baufachinformation.de/State-of-

the-art-sewer-construction-using-precast-ele-

ments/z/2015029011143 

3. Praetorius S., Schößer B. Bentonithandbuch. 

Ringspaltschmierung für den Rohrvortrieb 

Bauingenieur-Praxis // Kartoniert Ernst & 

Sohn, 2015, 242 S. (Germany, 2015) 

[Электронный ресурс] – Режим доступа: 

http://bookspode.club/de/read.php? id= 343 

3031363&src=fbs 

4. Sterling R., Alam S., Allouche E., Condit W., 

Matthews J., Downey D. Studying the Life-cy-

cle Performance of Gravity Sewer Rehabilita-

tion Liners in North America // Procedia Engi-

neering vol. 165, p. 251-258. (USA, 2017) 

[Электронный ресурс] – Режим доступа: 

https://doi.org/10.1680/jgeot. 16.P.161 

5. Jeyapalan J.K., Gipson B., Biesalski M. An 

Evaluation of Trenchless Point Repair Solu-

tions for Pipes of Varying Inner Diameter and 

Offset Joints // Pipelines 2015: Recent Ad-

vances in Underground Pipeline Engineering 

and Construction. (USA, 2015) [Электрон-

ный ресурс] – Режим доступа: http://asceli-

brary.org/doi/pdf/10.1061/9780 

784479360.124 

6. Sendesi S. and al. «Worksite Chemical Air 

Emissions and Worker Exposure during Sani-

tary Sewer and Stormwater Pipe Rehabilita-

tion Using Cured-in-Place-Pipe (CIPP)» Envi-

ron. Sci. Technol. Letters, (USA, 2017) 

[Электронный ресурс] – Режим доступа: 

http://dx.doi.org/ 10.1021/ acs.estlett.7b00237 

7. Wilson D., Filion Y., Moore I. State-of-the-art 

review of water pipe failure prediction models 

and applicability to large-diameter mains // 

Urban Water Journal vol. 14 (2), p. 173-184. 

(UK, 2017) [Электронный ресурс] – Режим 

доступа: http://dx.doi.org/ 

10.1080/1573062X.2015.1080848 

8. Bakry, Alzraiee H., Kaddoura K., Masry M. El., 

Zayed T. Condition Prediction for Chemical 

Grouting Rehabilitation of Sewer Networks // 

Journal of Performance of Constructed Facilities 

vol. 30 (6), p. 362-375 (USA, 2016) 

[Электронный ресурс] – Режим доступа: 

http://ascelibrary.org/doi/ 

abs/10.1061/(ASCE)CF.1943-5509.0000893 

9. Kaushal V., Young V. Microbiologically In-

duced Concrete Corrosion in Sanitary Sewer 

Systems // Trenchless Technology and Pipe 

Conference TX, (USA, 2017) [Электрон-ный 

ресурс] – Режим доступа: https://doi. 

org/10.13140/RG.2.2.11061.47844 

10. Almahakeri M., Moore I., Fam A. Numerical 

study of longitudinal bending in buried GFRP 

https://www.uni-weimar.de/Bauing/
https://www.uni-weimar.de/Bauing/
https://www.baufachinformation.de/State-of-the-art-sewer-construction-using-precast-elements/z/201
https://www.baufachinformation.de/State-of-the-art-sewer-construction-using-precast-elements/z/201
https://www.baufachinformation.de/State-of-the-art-sewer-construction-using-precast-elements/z/201
http://bookspode.club/de/read.php
https://doi.org/10.1680/jgeot
http://ascelibrary.org/doi/pdf/10.1061/9780
http://ascelibrary.org/doi/pdf/10.1061/9780
http://dx.doi.org/
http://ascelibrary.org/doi/
https://doi/


БУДІВНИЦТВО 

 НАУКОВИЙ ВІСНИК БУДІВНИЦТВА, Т. 90, №4, 2017  
 

80 

pipes subjected to lateral earth movements 

//Journal of Pipeline Systems Engineering and 

Practice 8 (1). (USA, 2016) [Электронный 

ресурс] – Режим доступа: https://www.re-

searchgate.net 

11. Metods to control leaks in sewer collection 

system [Электронный ресурс] – Режим до-

ступа: https://www.avantigrout.com/im-

ages/stories/articlePics 

12. Körkemeyer, K. Kapitel Zementgebundene 

Werkstoffe (Beton, Stahlbeton, Spannbeton), 

im Fachbuch „Rohrleitungen“, Hrsg. Hor-

lacher / K. Körkemeyer // Helbig, 2. Aufl., 

Springer–Verlag Heidelberg, 2015 – 78 p. 

13. Stein, D. The Accessible Utility Tunnel 

[Электронный ресурс]. – Режим доступа: – 

http://www.unitracc.de. 

14. Laistner, A.  Utility Tunnels – Proven Sustain-

ability Above and Below Ground / A. Laistner, 

H. Laistner // [Электронный ресурс]. – Ре-

жим доступа: http://conference.corp.at/ar-

chive/CORP2012_36.pdf. 
 
Забелін С.А., Алейнікова А.І., Гринчук О. А., 

Газматова К.Г. ОСНОВНІ ФАКТОРИ, ЩО 

ВПЛИВАЮТЬ НА ЕКСПЛУАТАЦІЙНУ ДО-

ВГОВІЧНІСТЬ МЕРЕЖ ВОДОВІДВЕ-

ДЕННЯ. Стаття присвячена дослідженню основ-

них чинників, що впливають на експлуатаційну 

довговічність каналізаційних колекторів. Встано-

влено, що основними причинами виходу з робо-

чого стану трубопроводів є наявність корозійних 

процесів; невідповідність матеріалів трубопрово-

дів проектним умовам експлуатації; порушення 

технології виконання будівельних робіт і ін. 

Ключові слова: корозія, каналізаційний колек-

тор, знос, експлуатаційна довговічність. 

 

Забелин С.А., Алейникова А.И., Гринчук О. 

А., Газматова К.Г. ОСНОВНЫЕ ФАКТОРЫ, 

ВЛИЯЮЩИЕ НА ЭКСПЛУАТАЦИОННУЮ 

ДОЛГОВЕЧНОСТЬ СЕТЕЙ ВОДООТВЕДЕ-

НИЯ. Статья посвящена исследованию основных 

факторов, влияющих на эксплуатационную дол-

говечность канализационных коллекторов. Уста-

новлено, что основными причинами выхода из 

рабочего состояния трубопроводов является 

наличие коррозионных процессов; несоответ-

ствие материалов трубопроводов проектным 

условиям эксплуатации; нарушение технологии 

производства строительных работ и др. 

Ключевые слова: коррозия, канализационный 

коллектор, износ, эксплуатационная долговеч-

ность.
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ОСОБЕННОСТИ ПРОИЗВОДСТВА СТРОИТЕЛЬНО-МОНТАЖНЫХ РАБОТ  

В УСЛОВИЯХ РЕКОНСТРУКЦИИ ПРИ РЕВИТАЛИЗАЦИИ  

ПРОМЫШЛЕННЫХ ЗДАНИЙ 
 

В статье освещены современные тенденции реновации промышленных зданий под гражданские объекты, располо-

женные в городской застройке. Приходится учитывать специфичность строительно-монтажных работ по восстанов-

лению конструкций, при ревитализации. Производство строительно-монтажных работ при этом имеет ряд исключи-

тельных свойств, возникающих в результате того, что работы объединены во времени и пространстве. 

Ключевые слова: особенности, конструктивные решения, реконструкция, подземные коммуникации, специфич-

ность работ, ограниченные условия. 

 

Введение. В городах Украины активно 

идет процесс ревитализация исторически 

сложившихся промзон, расположенных 

вдоль одной из основных городских маги-

стралей. Разрабатываются детальные планы 

территорий, новые транспортные развязки, 
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