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Abstract. The paper is focused on the results of the survey and diagnostics of the bridge Ne
M 044 at the end of Rybnicna street above the road 11/502 Bratislava-Pezinok in the Slovak Republic.
The article is the result of the cooperation between the Department of Concrete Structures and Bridges
of the Slovak Technical University in Bratislava and the Department of Reinforced Concrete Structures
and Transport Facilities of the Odessa State Academy of Civil Engineering and Architecture within the
framework of the National Scholarship Program of the Slovak Republic. Data were obtained to assess
the technical condition of the structures and the bridge as a whole. As a result of the inspection, the
type of destruction of each structural element of the frame and superstructure was determined. A study
on the content of chloride-ionic contamination of concrete and non-destructive tests of strength
parameters was carried out. A detailed research analysis of the results and recommendations for
processing the reconstruction has been proposed. In accordance with the valid regulations, due to the
significant deformation in the horizontal plane, the cause of which is not known and due to the gradual
loss of the bearing function, we evaluate the construction, and technical condition by the degree: VI —
very bad, and immediate reconstruction is required.

The service life of the bridge is mainly affected by corrosion and displacement of the
bearings, as well as contamination of concrete with chlorides from sanding salts and corroded
bearings. Corrosion of the reinforcement in the horizon of 5 years can negatively affect the load-
bearing capacity of the bridge and there is also an increased risk of falling pieces of the covering
layer of the reinforcement on the road leading under the bridge. The following actions are strongly
recommended: replace all bearings; reconstruct the waterproofing of the bridge, roadway, drainage
system, expansion join on support no. 4; consider the installation of asphalt expansion joins over
support no. 1 and piers no. 2 and 3; clean the entire surface with high-pressure water and apply a
remedial coating, that would slow down the corrosion of the reinforcement; renew the areas with
the delaminated cover layer with a repair compound.

The conclusions about the calculation of load bearing capacity are based on the current
technical condition of the bridge found during diagnostics (08/2021). During further operation, it is
necessary to pay attention to the state of prestressing and possible opening of joints at the contact of
beam segments.

Keywords: chloride content, load-bearing reinforcement, horizontal transverse displacement,
prestressing reinforcement, corrosion of the reinforcement, grouted prestressing tendons.

Introduction. The main task in the immediate future is to shift from the approach of large-
scale bridge construction to that of equal emphasis on the construction and maintenance of bridges.
The deterioration state prediction model of concrete beam bridges was established as the basis by
Chinese researches [1], and optimization suggestions were put forward in terms of bridge inspection
standards and processes. This method aims to perfect the bridge inspection mechanism. Many
researchers from the USA [2, 3] and the EU work in the same direction [4].
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In 2021, the Department of Concrete Structures and Bridges of the Faculty of Civil
Engineering, the Slovak University of Technology in Bratislava, was asked to carry out the
technical survey and diagnostics of the bridge on the road of the second class with denotation
11/520. The bridge is located in the Raca district at the end of Rybni¢na Street.

The aim of the inspection and diagnostics was twofold: to obtain data for the assessment of
the construction and technical condition of the bridge and to develop a project for its reconstruction.

The task of the diagnostics:

— to inspect all available parts of the structure and determine the type and degree of
degradation of each of the bearing element of the substructure and superstructure, as well as the
condition of the bridge superstructure;

— to perform a comprehensive mapping of chloride ion contamination of concrete, depths of
carbonation, and non-destructive test strength parameters;

— to elaborate the scientific-research analysis of the results obtained and to process the
recommendations for reconstruction.

Object and research methods. Description of the bridge structure. It is a three-span bridge
made of prestressed prefabricated 1-67 beams, 24 meters long. The number of beams in the
transverse direction is 11 and in the longitudinal direction they form simple supported spans. The
middle span is in the form of a lap joint with fixed bearings on the end of beams span; these are
mounted directly on the supports utilizing pot sliding bearings. In the longitudinal direction, the
bridge acts as a single expansion unit with non-sliding bearings on the support in the direction of
Raca. The expansion joint is only at the support in the direction of Vajnory. Drainage is solved by
an efficient dewatering arrangement with an outlet directly to the terrain and the path under the
bridge. The beams, in the span between the piers P3 and P4, are, according to the project, rotated in
plan concerning the beams in the first two spans by approximately 2°. The beams are switched from
several segments. The dimensions of the structure and piers are apparent from the drawings in Fig.
1, 2. The supports and piers are made of reinforced concrete. The bridge was built in 1975.
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Fig. 1. Scheme of the bridge — longitudinal section
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Fig. 2. Bridge cross section (taken from the bridge notebook)
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Condition and recorded failures of the substructure. The supports of the bridge are in
satisfactory condition and do not show extensive faults that would indicate problems with statics.
On support no. 4, stains are visible due to the intense leakage through the expansion joint, which
probably took place before its replacement, since at the time of inspection the wet stains were not
observed. The abutment reinforcement has insufficient coverage and the reinforcement corrodes
locally. On both supports, the cracks are about 2 to 3 mm wide due to the corroding reinforcement.

The piers show advanced corrosion of the reinforcement at the flow points, as a result of
which the cover layer delamination occurs (Fig. 3). Due to the corrosion of the reinforcement, there
are in some places wide longitudinal cracks within the piers head. It is assumed that there is a high
concentration of chlorides in these places of the pier, which will continue to cause corrosion of the
reinforcement, even if the flow of the piers would stop completely.

c) ( i

Fig. 3. View of the bridge (a); condition and failures of the substructure (b, c)

Corrosion of the main load-bearing reinforcement within the pier head on the short console is
progressing in some places, with a cross-sectional weakening of approximately 30% with
significant delamination of the cover layer, which significantly reduces the cohesion of concrete
with reinforcement.

Condition of the superstructure. The most serious failure of the superstructure is its horizontal
transverse displacement at support no. 4, which reaches approximately 12 cm. The displacement is
evident from the view of the bearings on the support. The bearings are omnidirectional on the
support and hence the displacement does not impact the structure. The difference in the size of the
expansion joint on the left and right sides of the support also indicates the rotation of the structure in
the horizontal plane. The difference in the size of the expansion joint (15+15=30mm) geometrically
corresponds approximately to the horizontal transverse displacement, which is created by rotating
the entire structure of the superstructure of the bridge around the center of the support no. 1 in the
horizontal plane. The shift of the structure is also evident on pier no. 3, the values of the
displacements on this pier being approximately 2/3 of the displacements on the support no. 4 which
also corresponds to a given rotation of the structure in the horizontal plane around a point in the
center of the support no. 1.

It is not known when the rotation took place, as none of the previous inspections mention this
deformation, even though it is a serious inescapable fault. However, the rotation of the structure
took place before the coating was applied to the bearings. The shifted bearing surfaces are painted
and the new expansion join has probably already been fitted to the deformed structure, as it does not
show a significant bevel in the horizontal plane.

The cause of the shift can be thermal stress — since on support no. 4 and there are
omnidirectional bearings on the piers, it has nothing to hold the bridge in a horizontal direction
perpendicular to the axis of the bridge, apart from friction. The temperature causing the expansion
of the bridge could gradually shift the structure (e.g. when blocking the expansion of the bridge
only on one side of the support). However, another reason for shifting the supporting structure is
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also possible. A nationwide problem of the load-bearing structure is insufficient coverage of the
reinforcement, which is manifested by significant corrosion of the reinforcement, especially in
places that flow, or flowed in the past. In these places, the cover layer delamination occurs, which
falls off and endangers traffic under the bridge.

Locally, especially in places of intensive inflow of end beams, reinforcement is exposed and
corroded (Fig. 4, a). The exposed prestressing reinforcement has so far been free of corrosion. The
controlled tendon ducts were grouted with a fine injection material. There is no local concreting of
the anchors of prestressing reinforcements, which corrode intensively (Fig. 4, b). Some beams have
a longitudinal crack at the top of the lower flange — it is assumed that this is a manufacturing error.

-
i

b _‘m-l Y >
Fig. 4. Intense corrosion of the exposed reinforcement (a); prestressing reinforcement anchor (b)

a)

Intensive leakage of the structure, which occurred during the operation of the bridge (Fig. 5)
caused contamination of the structure with chloride ions. It is, therefore, assumed that the corrosion
of the reinforcement will continue even if the leakage is eliminated, but the reduction of moisture
will significantly slow down the corrosion process. It is therefore necessary to inspect the structure
even after heavy rains and to identify places where leaks still occur and repair these places.

Fig. 5. Intensive leakage of the structure

Some end beams show cracks copying the position of the tendon ducts of the prestressing
reinforcement. After drilling them, water leaked from the tendon ducts, which indicates un-grouted
tendons. The prestressing reinforcement was not corroded at either point on either of the two
tendons (Fig. 6). The sample taken from the inside of the tendon duct showed only a slightly
increased concentration of chlorides up to about 0.4% by weight of the cement. The probe sites
were subsequently repaired with a cement-based repair compound.
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Fig. 6. State of prestressing reinforcement in tendon ducts from which water leaked after drilling

No excessive deflection of the structure or cracks in the middle of the span was observed.

Condition of superstructure and bridge accessories. The most serious failures of the bridge
superstructure are displaced bearings due to displacement of the entire superstructure and their
advanced deep corrosion. The bearings on the piers and supports are in a state of disrepair. The
tooth bearings are also significantly corroded.

Expansion joint at support no. 4 is in poor condition. After a detailed inspection, several
failures were found due to the transverse displacement of the bridge. Due to the displacement in the
transverse direction, cracks were formed in the rubber of the expansion joint and it has deformed, as
well as tearing of the anchor bolts and tearing off the cover plate at the ledges. The expansion join
within the roadway also contains several minor faults. For support no. 1 there is no expansion join —
at this point, a transverse crack was formed in the asphalt.

The drainage of the bridge has been rehabilitated in the past and is functional. The leakage of
the structure occurs in the places of their installation, where during the reconstruction their
connection to the waterproofing was probably incorrectly made. The problem is the original steel
drain pipes, which corrode and are loose — there is a risk of them falling on the road. One steel drain
pipe fell out on its own when slightly tapped.

The drainage of the space between the prefabricated parts has been reconstructed and is
functional. Locally, mortar falls out between the elements of the slope cladding at the supports.

There are local cracks in the asphalt at the place where the expansion join is installed.
Locally, there is also the collapse of the curb, corrosion of the railings, and the collapse of asphalt
on the sidewalks.

Non-destructive measurement of concrete strength. Measurements were performed on
supports, piers, girders, and reinforced concrete of the bridge with a Schmidt hardness tester type N
on the ground surface at 6 different locations for each of the four structural parts.

The strength determined by the Schmidt hardness tester was evaluated according to
STN 731373 [5] and STN EN 13791 [6], using the following factors: 0.85 for dry concrete, 0.9 for
old concrete, 1/0.85 considering the determination of strength in the structure. Cylindrical strength
was converted from cube to a conversion factor of 0.85.

The values are partly influenced by the carbonated layer; therefore, we recommend
considering a concrete class C 30/37 for the supports, C 35/45 for piers in the calculations. The
value of carbonation on the beams is up to 5 mm, so it is possible to consider the measured values
of strength according to non-destructive tests. For beams, we recommend considering a concrete
class of at least C 40/50 for the calculations. The concrete between the beams is very poorly
compacted, which is also reflected in the number of caverns. In the calculations, we are
recommending to consider strength class C 25/30.
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Measurement of chloride content in concrete. From the superstructure of the bridge, 20 pairs
of samples were taken (different parts, leaked, not wet, surface layer, reinforcement) and 17 pairs of
samples were taken from the substructure from different heights above the road and at different
depths from the core wells to determine the chloride profile. The results are shown in table 1.

Table 1 — Evaluation of the chloride content within the superstructure (when recalculated to
the weight of the cement, a cement dose of 400 kg/m® was considered for both beams and grout and
300 kg for reinforced concrete. Average values of a pair of samples

Indication of the Depth from Place of Chloride content Chloride content
sampling point concr(ertTt]arz;J rface sampling * in concrete (%) cteorr:rejﬁteé(g:ea(%/do)
CL1 0-10 Corroding anchor 0.176 1.0
CL3 0-10 Beam - Z 0.437 2.6
CL4 - Grout - Z 0.085 0.5
CL5 0-10 Beam - N 0.033 0.2
CL6 0-10 Beam - Z 0.677 4.0
CL7 0-10 Beam - N 0.409 2.4
CL9 0-10 Concreting - Z 1.655 13.0
CL10 0-10 Beam - N 0.597 3.5
CL11 0-10 Beam -end - N 0.134 0.8
CL12 0-10 Beam -end - N 0.077 0.5

* Z — leaked part, N — non - leaked part.

The permitted chloride content in concrete in relation to the weight of cement is — for beams
and grout: 0.2; for reinforced concrete and substructure 0.4. It is evident that almost all parts of the
structure have exceeded the permitted chloride content in the concrete, which inevitably leads to
corrosion of the reinforcement (chloride content above 1% by weight of cement causes corrosion of
the steel reinforcement with 100% probability). In some cases, the permitted chloride content has
exceeded 10 to 30 times. Such a high chloride content significantly accelerates the corrosion
process of the reinforcement in concrete.

The corrosion process, with a chloride content above 1% by weight of cement, can no longer
be stopped, but it can be significantly slowed down by preventing the penetration of water and
moisture to the reinforcement, which has coverage within the superstructure of 0 to 20 mm. The
coverage of the pier reinforcement ranges between 60 and 80 mm (measured on core wells).

Depth of carbonation. Samples from core wells from piers were measured by the depth of
carbonation of concrete using a 1% solution of phenolphthalein. The depth of carbonation of
concrete piers is on average 15 to 20 mm. The depth of carbonation on the beams, reinforced
concrete, and supports was determined by gradual drilling. Carbonation of beams and reinforced
concrete reached values of only 0-5 mm.

Determination of diameters of reinforcement and cover in piers. The thickness of the
reinforcement cover, which ranged from 60 to 80 mm, and the reinforcement diameters, which were
16 and 20 mm, were measured on the core boreholes from the piers.

Overall evaluation of the bridge. Load-bearing structure — superstructure. The supporting
structure does not show excessive deflection or cracks. However, the entire upper structure is
deflected in the horizontal plane by rotating around the center of support no. 1. Deformation at
support No. 4 reaches up to 120 mm. It is not clear what caused this deformation, or when exactly it
occurred. However, it is evident that the rotation of the structure took place before the coating was
applied to the bearings. The expansion join shows a slight bevel in the horizontal plane, which has
manifested itself in several failures. It is therefore evident that the shifts in the horizontal plane on
support no. 4 probably occurred even after the replacement of the expansion join. A significant
problem is the leakage of the structure in the place of the dewatering system which leads to the
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transport of chlorides from the sanding salts to the individual parts of the superstructure.
Contamination of concrete with chloride ions causes advanced corrosion of the reinforcement of
joints between prefabricated beams as well as beam stirrups at the bottom surface. The chloride
content locally exceeds the permitted values 10 to 30 times. Due to the corrosion of the
reinforcement, the cover layer delaminates, which endangers traffic under the bridge.

The depth of carbonation on beams and concrete is only minimal (up to 5 mm) and thus the
corrosion of the reinforcement is not accelerated by the synergistic effect of carbonation and
chloride ions. Locally, there is advanced corrosion of the unprotected anchors of the prestressing
reinforcement at the site of expansion joints.

Exposed tendon ducts are rare. The inspected tendon ducts at the bottom surface have been
injected with a high-quality grout and the prestressing reinforcement show (showed) no signs of
corrosion. Probes on the end beams indicate (indicated) insufficient grouting, and after drilling,
water has leaked from the tendon ducts. The prestressing tendons in those tendons do (did) not
show signs of corrosion, even though the chloride content has exceeded the permissible values by
approximately 200 percent (twice).

As these are switched prefabricated parts, the structure is one of the bridges under the high
risk category. With this type of structure, if the prestressing tendons are not injected, their corrosion
can cause a sudden collapse of the structure over time. It will therefore be necessary to monitor the
structure in a stricter mode (inspection focusing on joints between beam segments each year). The
strength parameters determined non-destructively indicate relatively high-quality precast concrete
as well as reinforced concrete.

Supports and piers. The supports do not show significant defects that could be of static origin.
They flow in places, and have flowed significantly before the expansion join was replaced. Locally
at the points of flow, the reinforcement corrodes and the cover layer is delaminated.

The bearing reinforcement of the pier head locally shows signs of advanced corrosion with a
delaminated cover layer. The chloride content in these places exceeds the permissible values
approximately 10 to 20 times. Due to the corrosion of this reinforcement as well as the stirrups, the
cross-sections can be significantly weakened.

Bearings. The bearings are in a state of disrepair, in places with advanced corrosion and
gradual loss of function. Almost all bearings are deflected by the displacement of the superstructure.
The tooth bearings are also significantly corroded.

Expansion join at support no. 4 shows several failures of a smaller extent due to the transverse
movement of the bridge. The cover plate on the ledges is loosened with the anchor bolts torn out,
probably as a result of the transverse displacement of the bridge and the subsequent bulging of the
expansion join. Expansion join at support no. 1 is absent, a crack has formed in the asphalt at the
dilatation point.

Bridge superstructure. The curb disintegrates locally. Railings and public lighting poles
corrode. The original drainage pipes are corroded and are in danger of falling onto the road under
the bridge. In the places of drainage systems, the supporting structure leaks.

Evaluation of load capacity. Corrosive losses at prefabricated joints are rarely up to 100% and
within the lower branch of prefabricated stirrups only up to 10%. The overvoltage within the beams
can be considered with a 100% value according to the project (without signs of corrosion).

In terms of long-term use of the bridge (SLS serviceability limit states), 2 load capacities were
determined. The first with consideration of the factor ry = 1.0 and the second with consideration of
I« = Iy, inf = 0.9. By reducing the preload value by 10%, uncertainties in determining the magnitude
of the preload force are considered. Since the prestressing diagnosis did not reveal corrosion of the
prestressing reinforcement, we recommend considering the loads determined with ry = 1.0 when the
normal load capacity is V, = 23.8 tons and the exclusive load capacity V, = 75.7 tons.

From the point of view of the medium-term use of the bridge (ultimate limit states — ULS), it
is possible to consider a normal load capacity V, = 34 tons, an exclusive load capacity V, = 116
tons and an exceptional V. = 358 tons.
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Results of the research. In accordance with the valid regulations, due to the significant
deformation in the horizontal plane, the cause of which is not known and due to the gradual loss of
the bearing function, I evaluate the construction, and technical condition by the degree: VI. VERY
BAD technical condition of the bridge must be solved immediately (reconstruction project,
renovation of the building).

Conclusions and Recommendations: The service life of the bridge is mainly affected by
corrosion and displacement of the bearings, as well as contamination of concrete with chlorides
from sanding salts and corroded bearings. Corrosion of the reinforcement in the horizon of 5 years
can negatively affect the load-bearing capacity of the bridge and there is also an increased risk of
falling pieces of the covering layer of the reinforcement on the road leading under the bridge. The
following actions are strongly recommended:

e rehabilitation of the bridge as soon as possible, and development of a project for the

reconstruction of the bridge and execute a complete renovation of structures;

e operation of the bridge under a highly strict inspection mode (inspection focusing on joints
between beam segments every year) due to the type of bridge (bridge of prestressed
switching prefabricated parts) and due to the fact that insufficiently injected prestressing
tendons were discovered during diagnostics.

Reconstruction proposal:

e replace all bearings;

e reconstruct the waterproofing of the bridge, roadway, drainage system, expansion join
on support no. 4, railing;

e consider the installation of asphalt expansion joins over support no. 1 and piers no. 2
and 3;

e clean the entire surface with high-pressure water and apply a remedial coating, that
would slow down the corrosion of the reinforcement due to insufficient coverage;

e renew the areas with the delaminated cover layer with a repair compound;

e examine removal of degraded concrete and passivation of the environment around the
concrete reinforcement, reprofiling of the covering concrete layer, in all critical areas
of the bridge.

The conclusions about the calculation of load bearing capacity are based on the current
technical condition of the bridge found during diagnostics (08/2021 [7]). During further operation,
it is necessary to pay attention to the state of prestressing and possible opening of joints at the
contact of beam segments.
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AnHoTtanusi. Ctathsl MOCBSIIEHA pe3yibTaTaM OOCJIEIOBaHMS M TUAarHOCTUKU Mocta Ne M
044 B xonue ynuubsl PeiOoHmuna wax noporoit Il / 502 Bpartucnapa-Ilesunok B CroBainkoit
PecriyOmuke. Crarhs sBIIIETCS PE3yJbTaTOM COBMECTHOW nesTenbHOCTH Kadempsl OeTOHHBIX
KOHCTpYKIMHA U MocToB CroBarkoro Texnudeckoro YuuBepcuteta B bpatucnase u Kadenpsr
KEJIe300€TOHHBIX KOHCTPYKLIMH M TPAaHCIOPTHBIX coopykeHud OJecckoil rocynapCTBEHHOM
aKaJIEeMUU CTPOMUTENICTBA U APXUTEKTYphl B paMKax HalnoHaabHOUN CTUNEHIUABHON NPOrpaMMBbl
CrnoBankoii Pecniyonuku. B pe3ynbTaTe MpOBEIEHHBIX HCIBITAHWNA OBUTH ITOJYYCHBI JAHHBIC IS
OLICHKM TEXHUYECKOI'O COCTOSIHUS OTIEIbHBIX KOHCTPYKLHMM M MocTa B 1eiloM. B pesynbrare
ocMOTpa OBbUI OMNpeAeNieH THUI pa3pylieHUs KaXIOoro JJIeMEeHTa KOHCTPYKIMU Kapkaca u
HazacTpoiiku. [IpoBeneHbl Hccaen0BaHusl Ha COJAEPKAaHUE XIJIOPUIHO-UOHHOTO 3arps3HeHusi OeToHa
Y Hepa3pylarolue HCIBITAHUS MPOYHOCTHBIX MapaMeTpoB. B COOTBETCTBHM C JIEHCTBYIOIIUMH
HOpMaTUBaMHU, M3-3a 3HAYUTENbHOH edopMaluy B TOPU30HTAIBHOM MIIOCKOCTH, IPUYHUHA KOTOPOH
HE WM3BECTHA, M W3-3a IOCTEMEHHOW IMOTEepH Hecylmeh (YHKIHH, KOHCTPYKTHBHO-TEXHHUYECKOE
COCTOsIHME oOIleHuBaeTcss kak VI — oueHb mimoxoe u TpeOyeT NPOBEACHHUS HEMEIICHHON
PEKOHCTPYKITUH.

Ha cpok cmnyxObl MOCTa TOBIHUSIA KOPPO3HWsS M CMEIIEHHE TMOJIIUITHUKOB, a TaKkKe
3arpsisHeHHe OeToHa xJyopujnamu. Kopposusi apMatypbsl B T€UEHUH MOCIAEAYIOMMX S5 JIET MOXKET
HEraTUBHO TOBIIMATH HA HECYIIYIO CIIOCOOHOCTH MOCTA, & TAaKXKE CYIIECTBYET MOBBIIICHHBIA PUCK
MajieHrss KYCKOB 3alllUTHOTO cjosi OeToHa Ha jopory. B pesynprare OBUIM TMPEIIOKEHBI
CIEeNyIOIMEe PEKOMEHJAlMU [0 BOCCTAHOBJICHUIO MOCTA: 3aMEHUTh BCE MOJUIMIHUKY,
BOCCTAHOBUTD THPOU3OJISIIUIO MOCTA, MMPOE3KEN YaCTH, IPEHAKHON CHCTEMBI, TOKPHITUS MOCTa Ha
orope Ne 4; paccMOTpeTh BO3MOKHOCTh YCTAaHOBKHU ac(hanbTOOETOHHOTO MOKPBITUS HAJl 0mopoii No
1 u crtom6oB Ne 2 1 3; OYMCTUTH BCIO MOBEPXHOCTH BOJIOM IMOJ] BHICOKMM JaBJICHUEM M HaHECTHU
KOPPEKTHUPYIOIIee TMOKPBITHE, 3aMEUIAI0IIee KOPPO3HUI0 apMaTyphl; OOHOBUTH YUYaCTKU C
OTCJIOUBIIUMCS IOKPOBHBIM CJIOEM PEMOHTHBIM COCTABOM.

BbiBOJBI 0 pacuere Harpy30K OCHOBBIBAIOTCS HA TEKYIIEM TEXHUYECKOM COCTOSIHUM MOCTA,
oOHapykeHHOM B xoje auarHoctuku (08/2021). Ilpu nanpHeimell 3Kcryataliuu HEOOXOAUMO
oOpaiiaTh BHUMaHHE HAa COCTOSHHUE MPEABAPUTEIHHOTO HAMPSDKEHUS W BO3MOXKHOE PACKPBITHE
CTBIKOB TIPH KOHTAKTE CETMEHTOB OaJIKH.

KuroueBble cioBa: colepkaHUE XJIOPHIOB, HECyllas apmarypa, TOPU30HTaIbHOE
MONIEPEYHOE CMEIIEHNEe, TMPEABAPUTEIHFHO HAMNpPSOKCHHAsl apMarypa, KOppO3Hs —apMaTyphl,
BBOJIIMbBIC TIPEIBAPUTEIHHO HAMIPSKEHHBIE KaOeIu.
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OLIHKA TEXHIYHOI'O CTAHY MOCTY Ne M 044
B KIHII BYJIMII PUBHIYHOU HAJI JOPOI'OIO 11/ 502 BPATUCJIABA-IIE3MHOK

1Hay.11ilc II., x.T.H., TOIIEHT,

peter.paulik@stuba.sk, ORCID: 0000-0003-1051-3988
Crosayxiti mexuiunuu yHisepcumem 6 bpamucnagi
Radlinského 11, bpatucnasa, 81005, CrnoBarpka PecriyOiika
qupHEBa O., K.T.H., JOIICHT,

chernieva@ogasa.org.ua, ORCID: 0000-0002-4807-6421
20decora depoicasra akademis 6yO0isHUYMBA ma apximexmypu
By Jlinpixcona 4, Oxeca, 65029, Ykpaina

AnoTanisg. CtaTTs NpUCBIYCHA pe3yibTaTaM 00CTeXeHHS 1 aiarHocTuku Mocta Ne M 044 B
kiHmi Bymuii PuGHiuna Hax mopororo II / 502 bpartucnara-lIlesmnok B CroBanpkiii PecmyOumii.
Crarta € pesynpTaroM crinbHOi mismbHOCTI Kadeapum OeTOHHMX KOHCTPYKLIH 1 MOCTIB
CrnoBanpkoro Texniunoro YHiBepcutety B bparucnasi Ta Kadenpu 3amiz00eTOHHUX KOHCTPYKIIIH 1
TpaHcnopTHUX cropyn Opechkoi aep)kaBHOI akanemii OymiBHHITBA Ta apXiTEKTYpH B paMKax
Hamionanenoi ctunenniaabHoi mporpamu CroBanpkoi PecnyOmiku. B pesynbrari mpoBeaeHHUX
BUINIPOOYBaHb OyJIM OTPUMaHI JaHi IS OLIHKM TEXHIYHOTO CTaHy OKpPEMHUX KOHCTPYKIIiH 1 MOCTa B
uigomy. B pe3ynpraTi orsimy Oyj0 BH3HAYEHO TUI PYHHYBAHHS KOKHOTO €JI€MEHTa KOHCTPYKIIT
Kapkacy i HanOynosu. [IpoBeneHO AOCHTIHKEHHS HAa BMICT XJIOPHIHO-IOHHOTO 3a0pyJHEHHS OCTOHY
1 HepyHHIBHI BUIIPOOYBaHHs MapaMmeTpiB MIIHOCTI. BiAmoBigHO A0 YMHHUX HOPMATHUBIB, uepe3
3Ha4yHy JedopMalio B TOPU3OHTAIBHIN IJIOUIMHI, IPUYMHA SIKOI HE BiIOMA, 1 Yepe3 MOCTYIOBY
BTpaTy HECY4Yoi CIPOMOXHOCTI, KOHCTPYKTUBHO-TEXHIYHHUU CTaH OLIHIOETbCA K VI — myxe
MOTaHWH 1 BUMArae MpoBEJACHHS HeTaitHOT PEKOHCTPYKIIII.

Ha TtepMin cayx0u MocCTa BIUIMHYNIA KOpPO3is 1 3MIIICHHS MiJIIMIHUKIB, a TaKOX
3a0pynHeHHsT OeToHy xiopugamu. Koposis apMaTypw OpOTSIrOM HACTYIIHHX S5 POKIB MOXKeE
HEraTHBHO BIUTMHYTH HA HECYYy CIIPOMOXHICTh MOCTY, a TAKOX ICHY€ MiJIBUIEHUN PU3HK MaTiHHS
IIMaTKiB 3aXHCHOTO miapy OeToHy Ha jgopory. B pesymbrari Oynu 3amporoHOBaHI HacTyIHI
peKoMeHIallii Mo BiJIHOBJIGHHIO MOCTA: 3aMIHMTH BCl MIIIIMIHUKHA, BIJIHOBHTH T1APOi30JIAIIIO
MOCTY, MPOI3HOI YAaCTUHU, JPEHAKHOI CHUCTEMH, MOKPUTTS MocTa Ha omopi Ne 4; po3risiHyTH
MOJKJIMBICTh YCTAaHOBKHM ac(hanbTOOETOHHOrO MOKPUTTA HaJ omoporo Ne 1 i ctoBmiB Ne 2 1 3;
OYMCTUTH BCIO TIOBEPXHIO BOJOO ITiJ] BUCOKMM THCKOM 1 HAHECTH KOPHUTYIOUE€ MOKPHUTTS, IO
CIOBUJIBHIOE KOPO3il0 apMaTypH; OHOBUTH JUISHKU 3 BiALIapyBaHHAM CTaporo 3aXMCHOTO MIapy
OCTOHY PEMOHTHHUM CKJIQJIOM.

BucHOBKM Tpo po3paxyHOK HaBaHTAXXEHb I'PYHTYIOThCS Ha MOTOYHOMY TEXHIYHOMY CTaHI
MocTa, BUsBIeHOMY B xoai aiarHoctuku (08/2021). Ilpu mopanpmiiii excruryaTarii HEoOX1IHO
3BEpTaTU yBary Ha CTaH MONEPEIHbOI0 HANpyXEHHS 1 MOXKIUBE PO3KPUTTS CTUKIB NMPH KOHTAKTI
CErMEHTIB OalIKH.

Kuro4oBi ciioBa: BMICT XJIOpUAiB, HECy4a apMaTypa, TOPU30HTAIbHE MONEpeUHe 3MIlEeHHS,
MONepeHbO HAIIPYKEHA apMaTypa, KOpo3isi apMaTypH, ONEPETHBO HAIIPYXKEH1 Kaderi.

Crarrsa Hagivinuia 1o penakmii 06.09.2021
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