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Abstract. Typical damages of polyhedral void reinforced gete poles described in
the article. The damages found during the inspactb yard overhead transmission lines.
Recommendations to minimize the impact of the ift@htdamage the safe operation of
concrete poles are the conclusions of the article.
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TunoBi MOMIKOIKEeHHSI 0AraTOrPaHHUX MYCTOTIJIMX 32J1i300€ TOHHUX
CTOBIIIB JABOPOBOI JIiHII eJieKTponepenay

Anomauia. Y cmammi onucano munosi nowKoOXdceHHs 6a2amozpanHux nyCmomiiux
3ani300eMOHHUX ~ CMOBNI8, AKI  BUABIEHO NI0 Yac 00CmedceHHsi 080p0o6oi  JiHii
enexkmponepeoay. Hagedeno pexomenoayii w000 MiHiMizayii 6N1UBY GUABTEHUX NOUKOONCEHD
Ha be3neuny eKcniayamayiro 3a1i3006emoHHUX onop.

Knrouoei cnosa: 3anizobemonni cmognu, oegexmut, NOUKOONCEHHS.

Introduction. Formulation of the problem. The need for grouping damages of
building structures on the causes and extent dtiente on the technical condition of
structures arises from the need to develop gemethlecommendations on required activities
to be performed during routine inspections andirep&oday the average life of the pylons in
Ukraine is 40 ... 50 years [2], which only increafige urgency of planned repairs.

Analysis of recent research. Damages of structures that arise and develop dtinigig
operation - this is usually a result of gross wiolas of the rules of technical operation. Their
causes can also be design errors and defects irufacduring, transportation and
installation [4]. In the work [3] presents the ults of the survey of technical state operated
warehouses and industrial buildings of manufacturivase construction and assembly
management, are given the typical damages of stipgatructures of buildings and ways to
prevent their formation.

According to many researchers [1, 4; 5] the mapesyof physical deterioration of
structures is corrosion, which occurs mainly assalt of becoming soaked.



The goal of work is to describe the typical damages of fogited concrete poles of
supporting power lines collected as a result défeirveys.
Achieving the specified goal conducted in the failog stages:
- conducting of natural inspection of constructionsles based on which executed
drawings and fixed damages;
- analysis of detected damages, determining theedegf their impact on the overall
technical condition of structures;
- typification of detected damages and developnikat measures of preventing their
formation and development during the next operation
Test results. Surveyed concrete poles have the the followinggdesolution [5]. Rack
made conical with a total length 8500 mm. The heajtthe reinforced concrete poles from
the ground level is around 7000 mm. The lower pathe rack at height of 1000 mm from
ground level has a local increase in diameter. &bes section of poles has a form of proper
octagon with an outer diameter at the lower bulgge ®m; diameter at mark 1.000 m equal to
270 mm; diameter at mark. + 7,000 meters - 150 inside the poles are void. Thus the
column wall thickness equal to 70-80 mm. Reinforeatof reinforced concrete poles made
of eight rods @14 mm class A400C. Transverse reiefoent - @4 mm class A240C (step
150 ... 200 mm). General view of the reinforcedarete poles shown in figure 1.
Surveyed concrete poles serve several functioms fige 2):
1. The suspension of four wires of 0.38 kV overh@aeks;
2. Suspension of telegraphic cable;
3. Arrangement of street lighting: installation @istribution switchgears and street
lighting lantern.
At the time of the survey the lines operated onlgcteicity and telegraph
communication, street lighting elements were inadesof repair. The approximate age of the
yard power lines poles - about 50 years.

- \telegraphic
cable

switchgears

Figure l - General view of thereinforced Figure 2 - Thefunctionsthat perform
concrete poles concrete poles



During the survey of constructions poles were utes following methods: visual
method of direct linear measurements, theodol@@mdd an daltitude survey, non-destructive
testing of mechanical properties of materials,itigsbearing capacity calculations, technical
evaluation of structures and the development of@pate schemes of strengthening.

As a result of the visual inspection have been yaeal the collected materials with
definition the overall picture of defects and acalmted during operation damages and
expected trends of their development and influemtehe technical condition the surveyed
designs. Among the accumulated during operationag@s should note the following.

1) The formation of vertical cracks with openingdéii from 0,5 mm to 4 mm along the
reinforcing rods of reinforced concrete poles (f§), arising, probably as a result of
penetration of moisture into the hollow of polesl ais periodic freezing-thawing. The length
of the fixed vertical cracks varies for differeml@s of reinforced concrete from 0.5 m to
4.5 m, ie almost the entire height of poles.

2) As a result of the formation of vertical crachksd mechanical damages of the
protective layer of concrete occurs the outcropeaiforcing rods in reinforced poles (fig. 4).
In some places there is complete debonding betwaeforced concrete and reinforcing rods,
causing the loss of local resistance of these rods.

3) After outcrop of reinforcing rods in reinforcedncrete poles occurs development of
corrosion on these rods (fig. 4). Corrosion of wdiial rods of working reinforcement
@14 mm class A400C reaches 35%. Also fixed gapasfsiverse reinforcement, made with
wire @4 mm class A240C reinforced concrete poles.

4) As a result of penetration of moisture into emgds inside reinforced concrete poles
and repeating cycles of freezing-thawing occursckirg, local destruction and loss of
individual parts of the concrete poles at a hegdf8000 mm (fig. 5). For some concrete poles
fixed the destruction of more than half the crosstisn of these poles.

5) As a result of geodetic measurements (height @adned displacement points of
poles), fixed the presence heel of pillars. Thgdat deviation from the vertical fixed for
combined poles — 203 mm, in relative value f/ H/®6. This deviation arose, probably, as a
result of incorrect placement or installation ofw@o cables (location poles outside power
lines).
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' Figure 3 - Vertical cracks alng the reinforcing rods of reinfo
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Figure4 - Outcrop and corrosion of reinforcing rods of reinforced concrete poles. The
gap of transversereinforcement wire of concrete poles
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Figure5 - Complete destruction



On some concrete poles seen partial periodic repéipoles (see. fig. 6). During these
repairs was carried out filling in damaged aredsgat mark. 0,000 of 1,000 m cement-sand
mortar. Previous anticorrosive processing reinfayaiods poles was not fulfilled, which did
not provide long-term adhesion of reinforcing redth the recovered parts of tleencrete.
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Figure6 - Partial periodic repairs of some reinforced concrete
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On the basis of a number of surveys of reinforaaiteete poles of yard power line and
the analysis of identified damages can be donedéconclusions. The destruction of void
reinforced concrete poles occurs due to regulaogpimeric moisture, especially at internal
closed space and the subsequent freezing-thawiolgscyFirst, the formation of vertical

cracks, then outcrop of working reinforcing rodas;dl destruction and loss of certain parts of
the concrete poles.
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