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Abstract. In the 1950s and 1960s of the 20th century a lot of one- and two-span bridges with
a span of 4-6 m were built on public roads on the territory of the former USSR. The paper describes
the features of the design and construction of small four-hinged reinforced concrete bridges on
lightweight supports of engineer Slovinsky system.

The experience of surveying small bridges shows that in the context of a limited funding,
compared to other types of bridges, maintenance and operation of these bridges does not get enough
attention. There are relatively low material losses from their destruction and it is possible to restore
them fairly easily. Therefore, many of them have a large number of defects and are in a poor physical
condition.

The purpose of the work is to draw attention of owners to the problems of small bridges using
a specific example, as well as to present effective constructive solutions for the reconstruction of a
small four-hinge bridge. These design solutions are developed on the basis of the research and
development in Lviv National Polytechnic University and include the use of a reinforced concrete
cover slab. The slab has been frequently used in other bridge reconstruction projects and proved its
technical and economic efficiency in practice.

The article gives characteristics of the bridge, the technical state of its structures, the main defects
and damages, as well as the characteristics of the stream and its influence on the condition of the bridge.

The design solutions for widening and strengthening the small bridge of the Slovinsky system
can provide operational performance and consumer properties in accordance with the requirements
of the current design standards for new bridges. These standards are able to ensure the service life
of the reconstructed bridge.

Keywords: reinforced concrete bridge, Slovinsky system, reconstruction.

Introduction. The study focuses on the bridge located in the village of Goshiv, Bolekhiv City
Council of lvano-Frankivsk region at km. 0 + 074 on the Horynia-Bolekhiv public highway which is of
local significance. By the structural design, it belongs to a special type of reinforced concrete slab four-
hinged bridges with lightweight substructure. This type was introduced in 1948 by M.O. Slovinsky and
was named after him: "small reinforced concrete four-hinged bridge with lightweight structure by
engineer M.O. Slovinsky system™ [13]. The first standard designs of such bridges with spans of 4-6 m
were developed by the author together with Ukrdortrans Research Institute and introduced into
construction from 1950-1951. The bridge structures were designed for normalized moving
temporary loads H-10 and NG 60. Later in 1967, Design Institute "Soyuzdorproekt" developed a
standard design for these bridges for augmented normalized vertical moving loads: vehicular H-30
and wheel load NK-80 according to the construction norms SN 200-62. (Technical conditions for
the design of railway, road, and city bridges and pipes. M .: Transdorizdat, 1962).
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As for traditional schemes of small bridges, their slabs rest on massive stands, i.e. sustaining
walls which are able to resist the lateral earth pressure. Unlike these schemes, the main design features
of the bridges include lightweight structure in the form of flat thin monolithic either precast concrete or
reinforced concrete vertical walls which function not as sustaining walls, but as a free-support beam
system on two buttress piers. The system is affected by the horizontal load from soil pressure (with
temporary vertical load on the buttress piers on the shifting prism), load from the structure’s own
weight and temporary load on the span structure. At the top, the system is supported by the most rigid
slab span structure, fastened to the walls with metal drift bolts. And at the bottom, it is supported by
special reinforced concrete struts, hinged to the edges of the foundations. Thus, when providing
articulate upper and lower support, the whole system of a single-span bridge is transformed into a four-
hinged geometrically variable system (static scheme). Its resistance to horizontal shift is provided only
by the embankments on both sides of the bridge which clamp its four-hinged system. Therefore, a
prerequisite for the construction of bridges is a particularly careful soil backfilling behind the
buttresses, the compacted array of which should create a kind of elastic environment which ensures
clamping of the four-hinged system in the soil of the embankment approaches.

Due to the presence of upper and lower buttress piers, horizontal loads are not transferred to
the base soils through the soles of the foundations, but are accepted by the soil of the embankment
behind the walls of the shore supports. The foundations transmit only vertical pressure to the
ground, which greatly facilitates the design of shore buttress piers, so they save up to 50% in
general compared to bridges with traditional types of supports in the form of stands with back walls
or sloping wings.

Analysis of recent research and publications. Technology of precast concrete elements and
construction technology became widespread at that time due to the presence of standard projects
and exceptional simplicity of the design solutions. They were considered to be one of the most
progressive, promising, and effective designs of the first precast small bridges. As a matter of fact,
this type of a small bridge by M.O. Slovinsky is given as an example of effective "modern™ design
solutions for prefabricated reinforced concrete small bridges in almost all textbooks and manuals on
reinforced concrete bridges of the editions of that time [2, 3, 8-11].

Most of these bridges are of single- or two- spans. The bridges with spans of up to 4-6 m have
become widespread on public roads of local importance, especially on domestic roads built in the
1960s, 1970s of the last century, numerous reclamation systems at the crossing of main channels
which often used natural directed streams and small rivers [6], as well as, in some cases, on
changeable watercourses, when culverts could not be used for some reason. Although, they are
more efficient than small bridges of any system, including four-hinged M.O. Slovinsky systems.

Inspection of small bridges shows that operation services give little attention to their
maintenance and running. Their funding is limited compared to other types of bridges (medium and
large). Financial losses from their destruction are relatively low and there is a possibility of simple
reconstruction. Therefore, many of them are in decay, have a large number of defects and in general
are of poor physical condition.

No due attention is given to the development of design documentation for their repair and
reconstruction, as it is considered to be less complicated. Organizations that have no experience or
specialists with inappropriate qualifications are often involved. This leads to ineffective, irrational
design decisions, and in some cases, to gross errors.

The purpose and task of the work. The primary purpose of the work was to draw attention
of the owners to the problems of small bridges. The study also aimed at presenting effective design
solutions for the reconstruction of small four-hinged bridges. These design solutions are developed
on the basis of research and development in GNDL-88 (Research Laboratory) in Lviv National
Polytechnic University and include the use of reinforced concrete slabs. Such slabs have been
exploited a lot of times on other bridge reconstruction sites and have substantiated their technical
and economic efficiency in practice (according to the implemented projects) [4-7].

The object of the study is a small reinforced concrete bridge of M.O. Slovinsky system. It
also includes constructive decisions on its widening and reinforcement in order to improve
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performance indicators and consumer properties according to the requirements of current standards
for new bridge designing. In this case, the design includes providing the term of operation of the
reconstructed bridge determined by these standards.

Research methods. Based on the data obtained from additional engineering-geological and
hydrological studies, it is necessary to perform calculations on the boundary conditions of the first
and second groups to determine strength, stiffness, and crack resistance during the reconstruction of
the bridge.

Research results. Characteristics of the bridge. It is a small prefabricated slab single-span
bridge of M.O. Slovinsky reinforced concrete system (Fig. 1, 2). The clear span is 4.0 m; the clear
height between the upper and lower slabs is 2.1 m. The size of the clear headway between the side
block elements of the span structure is G-7.6 m without sidewalks. Static scheme of the bridge is a
four-hinged closed frame.
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Fig. 1. General view of the bridge from the in- (a) and out- (b) openings

The bridge is designed for standardized moving loads according to the norms for bridge
design for that period CH 200-62 (1962): vehicular H-30, wheel load NK-80. According to the
force impact, the normalized temporary load H-30 is similar to current building code for new
bridges DBN B.1.2-15: 2009 (loads and impacts) A 11. It is meant for the bridges on local roads of
IV and V categories, including this bridge. So, we can assume that currently the bridge, designed
for normalized temporary load H-30 and NK-80, in case of the absence of defects, has sufficient
operational load bearing capacity to resist combinations of normalized load A11 and NK-80.

The prefabricated four-hinged bridge consists of shore buttress piers (stands) with straight
sloping wings, connected by a slab span structure. The sustaining walls and the sloping wings form a
single unit are made of nine vertically placed reinforced concrete slabs with a nominal width of 100 cm
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and a thickness of 30 cm. At the top, anchor pins connect the wall slabs with the span structure slabs.
The lower ends of these slabs are either installed in the grooved mortise of the reinforced concrete
foundation pad or they are made L-shaped with the foundation resting directly on the ground.
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Fig. 2. Situational layout plan (a) and construction of the present bridge (b, ¢, d):
1 — prefabricated reinforced concrete blocks of sustaining walls; 2 — prefabricated reinforced concrete
blocks of straight sloping wings; 3 — prefabricated reinforced concrete slabs of span structure;
4 —monolithic end slabs of span structure; 5 — connecting anchor pins; 6 — lower struts, hinged to the
edge of the foundations; 7 — gabions installed to replace the destroyed sloping wings; 8 — waterworn
left bank of the stream and the base of the road embankment slope; 9 — probable design of the stream
bed under the bridge, reinforced with masonry (paving); 10 — probable zone of the stream bed erosion
under the bridge, opening of stops and their destruction; 11 — re-concreted strut slab, a new bottom of
the stream bed above the LWL; 12 —filtration and flow of water at LWL under the strut slab within
the altitude of the waterworn old streambed
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The slabs of the sloping wings are connected at the top by a framing beam, embedded in
concrete on site. The lower prefabricated stops are located at the level of the bearing pads batter and
are effectively protected by soil-gravel (spalls) backfill of the stream bed within the bridge. It is
often reinforced by masonry (paving) to prevent the possible erosion caused by water (Fig. 2, b, c).
The wall slabs have vertical grooves on the side surfaces for abutting. They are filled with either
cement mortar or fine-grained concrete, forming key connections.

The slab span structure consists of eight prefabricated flat reinforced concrete middle slabs
and two monolithic end ones with on-board concrete elements with the railing attached. Currently,
only fragments of the railing are preserved. The middle slabs are 460 cm long, 100 cm wide and 25
cm thick. The monolithic end slabs are 50 cm wide. This abutting transmits mainly transverse
forces and determines the compatibility of the deflections of the adjacent slabs edges.

Layers of pavement to some extent improve the mutual support of slabs and their joint work
across the span. However, they cannot replace the monolithic connection of slabs in the longitudinal
seams. Therefore, the calculations assumed the articulation of the slabs in the longitudinal seams,
thus accepting extensive distribution of the moving vertical load across the bridge. Slab joints of the
span structure are located at the junction with the slab joints of the sustaining walls, so anchor pins
on top are installed between these joints (Fig. 2, b, c).

Description of technical state of the bridge structures. The results of the field survey
established the operational condition of the bridge and its real consumer properties in comparison
with the normalized ones. It revealed the main discrepancies between real and normalized
operational requirements, as well as operational defects that significantly affect the general
technical state of the bridge and its further normal operation. These discrepancies include:

— absence of sidewalks, protective safety strips, and barrier fencing (Fig. 1, 2), which in the
residential area does not fully meet the requirements of pedestrian traffic safety. For this reason, the
span structure of the bridge needs to be widened,;

— peeling of the concrete protective layer on large areas on virtually unprotected outer
surfaces of both monolithic end slabs with the opening and intense corrosion of the working
reinforcement with a reduction of its area up to 20% and even rupture of some clamps (Fig. 3, a).
The inner layers of concrete of these slabs also have obvious signs of corrosion damage, e.g.,
cellular loose structure, cracks, which are characteristic signs of concrete casting of poor quality.
Because of such damage, these slabs are considered as non-repairable and must be removed. New
elements introduced into the span structure during reconstruction can replace their impact on the
load-bearing capacity of the span structure. Precast concrete intermediate slabs have no significant
defects (Fig. 3, d) and can be used for further operation after the reconstruction of the bridge;

— complete destruction of two straight sloping wings as the result of local erosion of the base
(bottom of the stream) under the foundations that are not deep enough. The destruction occurred
probably in the parts of the stream bottom with the greatest impact of flood waters. Gabions were
collected on the site of the destroyed sloping wings to hold the embankment slopes (Fig. 1, 2). As
they perform their protective functions perfectly, they can be left for further use.

One of the two currently available undamaged sloping wings is slightly deviated on the top
near the expansion joint which separates it from the sustaining wall (Fig. 3, b). When reconstructing
the bridge, this sloping wing must be additionally fixed to the new repair elements and thus prevent
its further tilting. Front side slab elements of buttress do not have significant defects and can be
used in the future after the bridge reconstruction (Fig. 3, d).

There are other operational defects that need to be eliminated during the reconstruction of the
bridge. Thus, poor condition of waterproofing is evidenced by traces of leaching of concrete in the
form of white flaky coating on the lower surface of the slab structure (Fig. 3, c). It is the most
characteristic sign of water filtration, in particular in longitudinal seams between prefabricated
reinforced concrete slabs. Some rods of transverse reinforcement of buttress slabs and span
structure (Fig. 3, c) are uncovered because of insufficient protective layer of concrete, which leads
to surface corrosion of this reinforcement (Fig. 3, c).
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Some defects appeared during the manufacture of slabs, their transportation to the site and during
construction and installation work: spalling of concrete, surface cavities, pinholes, fins, insufficient
density of concrete, etc. To ensure the durability of the reconstructed bridge, these defects must be
eliminated. All uncovered concrete surfaces of the span structure and buttresses must be protected
from the aggressive action of the environment and possible corrosion during further operation with
modern high quality materials.

Characteristics of the stream and its influence on the condition of the bridge. A separate group
includes possible defects of the bridge and approaches, primarily connected with the orientation of the
stream relative to the axis of the bridge and the road close to it. The defects can be caused by the state
of the streambed, its geomorphological characteristics, and streambed processes characteristic of
piedmont rivers under adverse effects of water flow during floods. In addition, the analysis of the
possibility of defects took into account the peculiar and complex nature of the stream as a piedmont
river. These peculiarities include: the short duration of floods; large amplitude of water consumption;
significant flow velocity; intensive channel processes [1].

The stream belongs to the typical piedmont permanent small watercourses (Fig. 4). Normally, it
is characterized by a low-water level (LWL), the depth of which does not exceed 30-50 cm, with a
channel width of up to 2.5-3.0 m.

The riverbed is cluttered with the remains of bushes, trees and flow of solid matter. The shores are
low, flat, and steep in places after erosion (Fig. 4, c, d, e). At the approach to the bridge, its channel is
almost parallel to the road, and the left bank (downstream) is adjacent to the slope of the road
embankment (Fig. 4, a). Along the entire length of this area to the bridge entrance, its left bank together
with the lower part of the embankment slope is significantly eroded to a total depth of 1.2-1.5 m (Fig. 2,
¢, d; Fig. 4, a). The process of erosion is not stabilized and occasionally continues. So, this part of the
left bank of the stream and the adjacent slope of the embankment needs protection from further erosion.

The streambed turns sharply directly at the bridge entrance (downstream) (Fig. 4, b, c) and
crosses the axis of the road almost at right angles (Fig. 2, a; Fig. 4, a). In terms of hydrology, the bridge
is located in this unfavourable area. The width of the bridge opening coincides with the width of the
stream bed and is 4 m (Fig. 2, a). A sharp turn of the riverbed creates extremely unfavourable
conditions for the flow of flood waters and is ideal for erosion of both the riverbed and the banks of the
stream. These processes are intense at the turns of the stream, as the curved channel significantly
affects the distribution of velocities in the flow. The transverse and longitudinal flows of water that
occur at the turns have a helical character. Jets that run into the concave shore go down, wash away the
shore and bottom, transferring the erosion products to the opposite shore where they are deposited in
the form of sediments [1]. Such nature of the channel process (channel deformations) under the action
of flowing water causes destruction of the straight sloping wing of the bridge, located on the inner turn
of the channel with the smallest turning radius, as a result of washing the base of shallow foundation.

There is another unfavourable circumstance which did not allow us to inspect the condition of
the streambed directly under the bridge and the underground part of the buttresses, in particular the
springs. This is a concrete lower slab recently (before the survey) concreted within the area of the
bridge opening and sloping wings. As a matter of fact, it is a new reinforced bottom of the stream bed
under the bridge (within the width of the bridge and sloping wings) (Fig. 1, 2). Structural working
elements of the four-hinged system of the bridge had been left under it. Their condition can be only
guessed or deduced from the experience of operation of other similar facilities.

Depending on the intensity of the flood, the erosion process can cover the entire section of the
channel under the bridge (Fig. 2, b, ¢). In this case, its initial (design) attachment 9 will be destroyed
and the erosion zone 10 will reach the lower underground struts 6. They will be unearthed and may be
damaged or even destroyed by the flow and solid component of water-borne material (river runoff). If
the struts 6 freely rest on the edges of the foundations (hinged support), they can be easily knocked out
of their position by a strong stream of water. This will inevitably lead to the destruction of the whole
bridge because a four hinged system will no longer function under lateral soil pressure after the
destruction of struts.

Bulletin of Odessa State Academy of Civil Engineering and Architecture, 2020, no. 81, page 52-65



BUILDING STRUCTURES

1xa abpLq ay) puysq pue
Jeau weans ay) Jo paq syl — o ‘p :Buluado abpug
a1 0JuI [BUURYD Ajus pue uInial — 2 ‘g ‘UoISoJd
S} pue JusWURqWa Peos 8y} Jo adols sy 0}
(weansumop) Mueq Yaj aya Jo Aduadelpe ayy —e
:UOI103JIP PUR Jajoeleyd paquesils ‘v bi4

59

Bulletin of Odessa State Academy of Civil Engineering and Architecture, 2020, no. 81, page 52-65



60

BUILDING STRUCTURES

The stream is normally a calm shallow watercourse and does not pose any threat to the road
and the bridge (Fig. 4). But judging from the destroyed sloping wings we can assume that during
short-term autumn or spring floods channel processes can be quite intense causing the erosion of the
riverbed and banks directly near the inlet and outlet openings of the bridge, as well as under the
bridge. This can lead to erosion of the embankment of the bottom under the bridge, uncovering the
hidden struts 6, their poor condition or even partial destruction.

Therefore, a new spacing slab 11 was later concreted instead of them. Its sole is located on the
restored layer of the new boulder-gravel-spall embankment, and the slab itself became the new
bottom of the stream within the bridge. Moreover, this bottom was located above the mark of the
typical year-round low water level (LWL). In addition, the outer part of the slab from the bridge
entrance within the sloping wing and gabion is concreted with a reverse slope (against the current of
the stream). So at normal service water level close to LWL, water does not flow from above the
plate (streambed under the bridge is dry) (Fig. 1). However, it filters and flows under plate 12,
probably through the remnants of waterworn embankment of the old streambed 9. Finding ways to
flow in the ground is a natural property of water. But under further long-term operation of the
reconstructed bridge, this phenomenon is unacceptable because sooner or later it can lead to a new
uncontrolled erosion of the base under the slab and its subsequent destruction. Therefore, the
reconstruction of the bridge should include adjusting the streambed and reinforcing from erosion
both the banks of the stream and the slope of the embankment.

Description of constructive decisions of bridge reconstruction. The main task of the bridge
reconstruction is to bring its performance and consumer properties (i.e. load and discharge capacity,
safety and comfort, as well as the standardized service life after the reconstruction) in accordance
with the requirements of the current Building Code for new bridges DBN B.2.3-22:2009, according
to the regulations of public roads of local significance. The conceptual condition for designing the
bridge reconstruction is the maximum possible further use of the existing structures. It can
guarantee the minimum cost of the reconstruction.

The present span structure is widened from the size G-7.6 m without sidewalks to the new
size G-8 m with sidewalks of 1.5 m at both sides, as well as protective barrier and railings
according to the requirements of Building Code DBN B.2.3-14: 2006 and DBN B 1.3-22:20009.

In order to expand the span structure, Research Laboratory GNDL-88 of Lviv Polytechnic
National University developed the design of a monolithic reinforced concrete cover slab with
cantilever suspensions. These slabs and the existing ones were secured with special anchors [12] to
ensure their joint work in the widened span structure (Fig. 5). In this case, the existing monolithic
non-repairable end reinforced concrete slabs, 50 cm wide, are removed. The cantilever section of
the cover slabs is adjacent directly to the open side surface of the prefabricated end slab, thus,
protecting it. Rod anchors A-2 (part "B") also join it.

A similar design of the cover slab has been implemented multiple times during the reconstruction
or repair work of bridges with different types of span structures [4-7, 12]. It also showed high efficiency
and enabled the possibility of a comprehensive solution of a main task, i.e. widening of the span
structure with a simultaneous increase in load and discharge capacity, safety, and comfort of movement.

Cover slab is arranged on top of the existing ones. When necessary, it can be used to reinforce
these slabs by lengthening the cross section from above, i.e. jointing the cover slab with the existing
ones with loop anchors [12]. This ensures their joint work as part of the extended span structure
(Fig. 5, part "A").

The reinforced concrete cover slab is lengthened by 1.5 m. This helps buttress piers to reduce
the impact of the active horizontal soil pressure from the vertical temporary load located on the
shifting prism. Transverse ribs are arranged at its ends to support the approach slabs. Thus, the
vertical temporary load from these end sections of the cover slab as well as from the approach slabs
is practically not transmitted directly to the soil of the shifting prism, i.e. the sustaining walls are
unloaded from this part of the lateral soil pressure. This reduces bending moments in the sustaining
wall like beams on two supports, i.e. it serves as reinforcement of the sustaining walls.
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Recalculation of the bridge after reconstruction is performed for standard moving temporary
loads A15 and NK-100 according to the requirements of current building code for new bridges
DBN B.1.2-15:2009, just like for the bridges on the road of the promising third technical category.
However according to the existing classification this road currently belongs to the public road of
local significance of the fourth technical category. In spite of this, when designing the
reconstruction, the norms allow conducting analysis of the engineering structures to reduce the
standardized loads A1l and NK-80. That is, in the future, when transferring the road to the highest
third technical category in the absence of defects, the bridge will not require additional
interventions, and, accordingly, additional expenditures.

To reduce the speed of flood flow in front of the bridge entrance, it is planned to create an
extended zone of water intake when the channel under the bridge turns and the bottom of the channel
in this zone rises to marks higher than the current mark of the top slab. The bottom of the streambed in
this area also should be reinforced with a concrete slab 15-20 cm thick on a compacted boulder-gravel
base (Fig. 6).

In addition, the filtration of water can be stopped by blocking aquifer under the slab in the
space between the wing wall and the gabion in front of the bridge entrance. This requires arranging
ground water cut-off in the form of a concrete wall 25-30 cm thick, deepened into the bottom of the
stream by 1.2-1.5 m, i.e. within the probable thickness of the possible filter layer of the soil.

The manual [1] recommends providing strengthening structures such as blankets of large
natural stones which are simple to use in the process of construction and further operation. This will
help reinforce and protect the banks of the stream and the slope of the embankment of the
earthworks approaches in the zone of erosion. Under these specific conditions, if the fractional
composition of the rock is observed, the stone blankets are able to ensure the strength and resistance
to the destructive effects of flood waters, as well as durability and efficiency.

The blanket of large stones actively resists the wave energy and the flow of the river. The
transverse profile of the blankets in all protection areas is of trapezoidal shape in case of erosion-
resistant bottom of the stream near the shore and the foot of the embankment slope. The estimated
maximum diameter of large stones is dk>50 cm, weighing 200-250 kg. The following fractional
composition of the rock is recommended [1]: the maximum diameter of the rock dk >50 cm, (weight of
stones 200-250 kg) — content of 60-65%; minimum diameter du d0.04 dk = 2-3 cm, — content 10-15%;
intermediate fractions with a relatively uniform distribution — the content of 20-25%.

Stone structures are durable, they are able to withstand the destructive mechanical action of the
flow during catastrophic floods, they are resistant to destruction and abrasion by sediments and floating
objects in water (stones, trees) and ice. The bumpy or jagged surface of the blanket dramatically
reduces the flow velocity near the structure and, and in such a way reduces bottom erosion.

Conclusions:

1. A small reinforced concrete bridge, including eng. M.O. Slovinsky type, which is the focus of
this work, occupies a significant place in the bridge infrastructure of the road industry, so due attention
should be given to their maintenance and restoration for further operation. And in order to develop
design documentation for major repairs or reconstruction, it is important to involve design or research
organizations with relevant experience and technological development of bridge reconstruction.

2. The use of reinforced concrete cover slabs in the reconstruction of small bridges allows
conducting complex renovation with minimal costs and helps to restore their performance and
consumer properties, i.e. load and discharge capacity, safety, and comfort, as well as to ensure
standardized service life in accordance with current design norms for new bridges.
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AHoranig. Y 50-x, 60-x pokax MHHYJIOro cTOMITTA Ha Tepuropii komumHboro CPCP Ha
J0porax 3arajJibHOro KOPUCTYBaHHS OyiM MacoBO MOOYJOBaHI OJHO- 1 JBONPOJIBOTHI MOCTH
JIOBXKHHOIO MPOJIbOTIB J10 4-6 M. OnrcaHo 0coOIMBOCTI OOCTEKEHHS, MPOEKTYBaHHS 1 OyIIBHUIITBA
MaJliX YOTHPHILIAPHIPHUX 3aJli300€TOHHMX MOCTIB Ha TMOJIETHIEHUX omopax cucrtemu iHx. H.A.
CrnoBIHCBKOTO.

JlocBiag OOCTEXEeHb MalluX MOCTIB CBIJUHTh, II0 B YMOBaxX OOMeXeHOro (piHaHCyBaHHS Y
MOPIBHSIHHI 3 MOCTaMH IHIIUX THMIB (CEpPEIHIX Ta BEJIMKHX) iX YTPUMaHHIO 3 OOKY BiIIMOBIIHHUX
CITy’KO NMPHUILISAETHCA HEOCTAaTHs yBara Mpu HE3HAUYHUX MaTepiajibHUX BTparax BiJl X pyHHYyBaHb
Ta MOXJIMBOCTI IIPOCTOTO BITHOBJIEHHA. ToMy Oarato 3 HUX y 3Ha4HIH MiIpi € 3alyllleHUMHU, MalOTh
BEJIMKY KIIBbKICTh JE(EKTiB 1, 3arajioM, He3a10BUIbHUHN (I3UYHUI CTaH.

Meta poOoTH B mepiny 4epry Hojsira€ B TOMY, 1100 Ha KOHKPETHOMY IMPHUKJIAAl 3alydyUuTH
yBary eKcIulyaTaliiHuX ciayx0 10 mpoOieMu MalluX MOCTIB, a TAKOX IPEICTaBUTU e(PEKTUBHI
KOHCTPYKTHBHI PIIIEHHS PEKOHCTPYKI[T MaJOr0 YOTHPHUILIAPHIPHOIO MOCTY, po3pobiieHi Ha 06asi
HAYKOBO-ZIOCHITHUX Ta JOCHIHO-KOHCTpYKTOpchKuX po3podok ['HJJI-88 HY «JIbBiBChKa
MOJTITEXHIKa» 3 BUKOPUCTAHHAM 3a11300€TOHHOI HaKJIAAHOI TJTUTH, sIKa 0araTopa3oBO 3aCTOCOBaHA
Ha 1HIIMX MOCTOBHX PEKOHCTPYHOBAHMX OO0'€KTax Ta HAa MPAKTUII MiATBEPHKYE CBOIO TEXHIKO-
€KOHOMIYHY €()EeKTUBHICTb.

[IpuBeneHa XapakTepuCTHKa iICHYIOYOTO MOCTa, OMMCAHO TEXHIYHUM CTaH HOro KOHCTPYKIIIH,
OCHOBHI JIe(peKTH Ta TOMIKO/KEHHSI, a TAKOXK XapaKTePHCTHKA CTPYMKa Ta HOTO BIUIMB Ha CTaH MOCTA.
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[IpuBeneHi KOHCTPYKTHBHI DPIIICHHS PO3MIMPEHHS Ta IiJCHICHHS MaJlor0 MOCTa CHCTEMHU
H.A. CnoBiHCBKOTO 151 3a0€3MEUCHHS €KCIUTyaTalliiHuX MOKAa3HUKIB 32 BUMOTaMU YMHHUX HOPM
MPOEKTYBAaHHS HOBHX MOCTIB IpH 3a0€3MEUCHHI TEPMiHY eKCILTyaTallii peKOHCTPYHOBaHOTO MOCTa
3a IIMMH K HOpMaMH.

KurouoBi cioBa: 3anizo6eronnuii mict, cucrema M.O.Cli0BIHCHKOTO, PEKOHCTPYKIIIS.

OIEHKA TEXHUYECKOI'O COCTOSHUA U TPOEKTUPOBAHUE
PEKOHCTPYKIHNHU MAJIOI'O MOCTA CUCTEMBI H.A. CJIOBUHCKOI'O

'KBama B.I'., 1.T.H., npodeccop,

vgkvasha@gmail.com, ORCID ID: 0000-0002-5620-485X
1Myan AJSl., K.T.H.,

andrii.y.muryn@Ipnu.ua, ORCID ID: 0000-0001-6912-8262
1Ca.1mﬁlly1c JI.B., K.T.H.,

l.v.saliychuk@gmail.com, ORCID ID: 0000-0003-2016-9818
YHayuonanvnuiii ynusepcumem «JIo606ckas noaumexnuray
yi. C. bangepsl, 12, r. JIbBoB, 79013, Ykpauna

Annoranus. B 50-x, 60-x romax mponutoro cronetusi Ha teppuropun ObiBiiero CCCP Ha
Joporax O0IIero Mmojab30BaHMs ObUTH MacCOBO MOCTPOEHBI OJJHO- U JIBYXIIPOJIETHBIE MOCTBI JUTMHOMN
poseToB 10 4-6 M. OnucaHbl 0COOEHHOCTH 00CIEe10BaHuUs, MPOESKTUPOBAHUS U CTPOUTEIHCTBA
MaJIbIX YeThIPEXIIAPHUPHBIX KEJIE300€TOHHBIX MOCTOB Ha OOJIErYeHHBIX OMOPaX CHUCTEMBI MHXK.
H.A. CnoBuHckoro.

OneIT 00cnenoBaHUs MalbIX MOCTOB CBHJIETENILCTBYET, UYTO B YCIOBHUSX OrPAaHUYEHHOTO
(uHAHCHPOBaHMS IO CPAaBHEHUIO C MOCTAaMH JAPYTHUX THIOB (CPEIHUMH W OOJNBIIMMH) HX
COJICP’KaHUI0 CO CTOPOHBI SKCIUTyaTallMOHHBIX CIYXO yaensercs HeAOCTaTOYHOEe BHUMAaHMUE,
YUUTBIBAS CPABHHUTEIBHO HE3HAUMTENIbHBIE MATEpUANbHBIE TOTEPH OT HX paspymeHus |
BO3MOXXHOCTh JJOCTaTOYHO MPOCTOr0 BoccTaHOBIEHUS. [103TOMy MHOTHE M3 HUX B 3HAYUTEIHLHOM
CTETICHU SIBJIICTCSI 3alyIIeHHBIMH, HWMEIOT OOJIbIIOE KOJUYECTBO IePEeKTOB W B OO0ImEM —
HEYJIOBJIETBOPUTENIbHOE (PU3UYECKOE COCTOSTHUE.

Llenbs paboOTHl B MEpBYIO OYepedb 3aKIOYalach B TOM, YTOOBI Ha KOHKPETHOM TpuUMepe
IpUBJICYb BHUMAHUE BIAAEIbIEB K MpobieMaM MallblX MOCTOB, a TaKXe IpeICTaBUTh
3¢ deKTUBHBIE KOHCTPYKTUBHBIC PEIICHHS] PEKOHCTPYKLIUH MAJIOTO YETHIPEXIIAPHUPHOTO MOCTA,
pa3paboTaHHble Ha 0a3e Hay4YHO-MCCIIEIOBATENbCKMX W ONBITHO-KOHCTPYKTOPCKUX pa3pabOTOK
OHUMJI-88 HY «JIbBoBCKasg IOJUTEXHUKA» C HCIIOJL30BAHUEM JKEJI€300€TOHHON HaKIaIHOM
IUTUTHI, KOTOPbIE HEOJAHOKPATHO MIPUMEHSUIM Ha APYTHMX MOCTOBBIX PEKOHCTPYHPYEMBIX 00BEKTaxX U
Ha MPAKTHKE IMOATBEPIMIN CBOIO TEXHUKO-IKOHOMUYECKYIO 3(h(heKTUBHOCTE.

[IpuBeneHa xapakTepUCTHKa CYIIECTBYIOIIETO MOCTA, OMUCAHO TEXHHUUYECKOE COCTOSIHHUE €ro
KOHCTPYKIINH, OCHOBHBIE A€(DEKTHI M TIOBPEXKICHUS, a TAK)KE XapaKTEPUCTHKA PYUbs U €T0 BIUSHUE
Ha COCTOSIHME MOCTA.

[IpuBeneHHbIe KOHCTPYKTUBHBIE PEUICHUs YIIUPEHUS W YCUJICHHS MajlorT0 MOCTa CHCTEMBI
H.A.CnoBuHckoro st obecreueHUs] SKCIUTyaTallMOHHBIX TIOKa3aTelned MU IMOTPeOUTEeNbCKUX
CBOWCTB 10 TPEOOBAHHSIM JCHCTBYIOIIMNX HOPM MPOSKTUPOBAHMS HOBBIX MOCTOB IIPU 00€CTICUeHUH
HOPMHPOBAHHOT'O 3TUMH K€ HOPMaMHU CPOKa IKCILTyaTallud PEKOHCTPYHPOBAHHOT'O MOCTA.

KuroueBble ciioBa: xene300eToHHbIN MocT, cuctema H.A.ClioBUHCKOTO, pEKOHCTPYKIIHSI.
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