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ABSTRACT

Introduction. The use of polymer composites as structural materials for bridge superstructures represents a promising area for
scientific research and development, particularly in challenging climatic and geological engineering conditions. The use of polymer
composites as structural materials for bridge superstructures represents a promising area for scientific research and development,
particularly in challenging climatic and geological engineering conditions. The aim of the work is to identify methods for increasing
the efficiency of using polymer composite materials in bridge span structures based on the study of their physico-mechanical char-
acteristics as part of experimental studies. Methods and materials. The relevance of this research stems from the need to develop
a structurally similar model of a bridge superstructure made of polymer composite materials that meets modern stability and safety
requirements, thereby facilitating infrastructure development in remote northern regions. The variety of fibers, matrix materials and
reinforcement schemes used in the creation of polymer composite structures makes it possible to control characteristics such as
strength, rigidity, operating temperature and other physical and mechanical properties of materials. Results and Discussion. The
study included a brief overview of the components of polymer composite materials and the development of a testing program, which
led to the production and testing of a batch of flat samples using domestically produced materials. Selecting the composition, adjust-
ing the component ratios and improving the composite's macrostructure allows for optimal performance characteristics depending
on the requirements. Conclusion. Tests of flat FRP samples aimed at determining the values of their physico-mechanical, strength
and deformation characteristics have been carried out. The test results obtained for FRP are comparable to those of traditional
structural materials. The expediency of using fiberglass in highly loaded structural elements is substantiated, which demonstrates
the potential for developing a bridge superstructure design from FRP. The prospects for further research based on computational
and experimental analysis of nodal connections of elements from FRP are outlined.
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AHHOTALUMA

BBepeHue. /Icnonb3oBaHme NOAMMEPHbBIX KOMMO3UTOB B KaYeCTBE KOHCTPYKLMOHHOIO MaTepuana Ans NpoeTHbIX CTPOEHUI
MOCTOB MpeACTaBiAeT co60W NePCNeKTMBHOE HanpaBieHne AA HayUYHbIX UCCIeOBAHUI 1 ONbITHO-KOHCTPYKTOPCKMX pabor,
0CO6EHHO B CIOXKHBIX KNMMATUUECKIX U UHXEHEePHO-TeoNorMyeckrx ycioBusx. B HacToswee BpeMs BefeTcA SKCneprMeHTabHan
paboTa Mo UcciefoBaHMo NPYMEHEHNSA MOIMMEPHbBIX KOMMO3UTHBIX MaTEPUANOB B NMPOJIETHbIX CTPOEHUAX MOCTOBbIX COOPYXe-
HWI, YTO TPebyeT NPOBeAEHNA UCTIBITAHNI OMBITHBIX 06Pa3L0B, HaNPaBEHHbIX Ha NOAGOP ONTUMAIbHOrO COYETaHWs MaTepranoB
1 onpefeneHrie TEXHONOTN MPOV3BOACTBa PaboT. Lienbio paboTbl ABNAETCA BbIABIEHNE METOAOB AJ1A NMOBbILEHUA 3bPEKTUBHOCTU
MCMONb30BaHUA MONMMEPHbBIX KOMMO3UTHBIX MAaTEPUANIOB B KOHCTPYKLMUAX MPOSIETHBIX CTPOEHW MOCTOB Ha OCHOBE M3YyUeHWs X
bV3MKO-MEXaHUYECKMX XapaKTEPUCTUK B paMKax SKCMepUMeHTabHbIX nccnefoBaHuin. MeTogbl u maTepuanbl. AKTYabHOCTb UC-
cnefoBaHuA 06ycCioBIEHa HEOOXOANMOCTbBIO Pa3pPabOTKN KOHCTPYKTYBHO-MOAOOHON MOAENN NPOSIETHOIO CTPOEHWA MOCTa U3 NMOSU-
MEPHbIX KOMMO3MTHbIX MaTePaioB, OTBEYAIOLLE COBPEMEHHbIM TPe6OBaHNAM K YCTONUMBOCTY 1 6€30MacHOCTY, YTO CNOCO6CTBYET
pasBuTMIO MHGPACTPYKTYPbI B TPYLHOAOCTYMHBIX CEBEPHbIX PErMoHax. PasHoo6pasme BOIOKOH, MaTPMUYHbIX MaTepranoB 1 CXem
apMUPOBAHNSA, MPUMEHAEMbIX MPU CO34aHUM KOHCTPYKLMI 13 MKM, faeT BO3MOXXHOCTb PErynnpoBaTh TakMe XapaKTepUCTUKK, Kak
NPOYHOCTb, XECTKOCTb, TEMMEPATYPHbIV PEXNM SKCMyaTaLmm, a Takke apyrne GUsnKo-mexaHuyeckre CBOMCTBa MaTepuranos.
PesynbraTtbl n 06cyxaeHue. B xoae nccnefoBaHya BbINMOHEH KPaTKMIA 0630p KOMMOHEHTOB, BXOAALLMX B COCTaB MOJIMMEPHbIX
KOMMO3WTHbIX MaTepuanos, pa3paboTaHa NporpamMmma UCrbITaHWi, COrMacHO KOTOPbIM M3roTOBMEeHa 1 UCMbITaHa NapTUsA NAOCKNX
06pasLoB 13 MaTepranoB OTEYECTBEHHOMO NPOM3BOACTBA. Mof60p coCTaBa, KOPPEKTUPOBKA COOTHOLLIEHU KOMMOHEHTOB U CO-
BEPLUEHCTBOBaHVE MaKPOCTPYKTYPbl KOMMO3UTa NMO3BOAET JOOUBATLCA ONTMANbHbIX SKCMYaTaLMOHHbIX XapaKTepUCTUK B 3a-
BUCUMOCTM OT NpefbABNAemMblX ToeboBaHMil. 3aknoueHue. MpoBefeHbl UCTbITaHNA MIOCKNX 06pa3LI0B KOMMO3UTHBIX MaTeprasios
Ha OCHOBE MOIMMEPOB, HaMNPaBIEHHbIX Ha ONpPeAeneHne 3HaueHN M X GU3NKO-MEXaHNYECKIX, MPOUYHOCTHBIX 1 AedOPMaLMOHHDBIX
XapakTepucTuk. MonydyeHHble pesynbTaTbl UCbITaHWUi KM conocTaBrmbl ¢ MOKa3aTensimy TPagUUMOHHbBIX KOHCTPYKLIVOHHbIX
MaTepuanoB. O60CHOBaHa Lieniecoob6pasHOCTb NPYMEHEHNA CTEKOMNIACTUKA B BbICOKOHArPYKEHHbIX 3IEMEHTaX KOHCTPYKLNIA,
UTO JEMOHCTPUPYET NoTEHUMAN Ans pa3paboTKu NPOeKTa NPOSETHOro CTpoeHusa mocTa 13 NMKM. O603HaueHbl NePCneKTHBbI
JaNbHeNLWnX NCccnefoBaHnil, OCHOBAHHbIX Ha PaCYeTHO-IKCMEPUMEHTASIbHOM aHanM3e y3/10BbIX COEANHEHNIA SNeMeHTOB 13 MKM.

KNIOYEBDBIE CJIOBA: nonMmMepHbIn KOMMO3UTHbIA MaTepuran, CTaTudeckre UCNbITaHNA, HanoNHUTENb, apMupytoLLee BONOKHO,
MaTpuLa, CBA3YIOLLEE, MOCT, MOCTOBOE COOPY»KeHMe, NPOJIETHOE CTPOeHNne

BNIATOAAPHOCTMW: ViccnepoBaHvie NpoBefeHO B paMKax rpaHta MyHUcTepcTBa HayKku 1 Bbicluero obpasoBaHma Poccuinckoin
Mepepaunn B popme cybCnamnm Ha BbINONIHEHME KPYMHOIO HAayYHOro MPOoeKTa Mo NPUOPUTETHOMY HamnpaBfIEHMIO HayYHO-TEXHO-
Jiornyeckoro passutua, cornawwenue N2 075-15-2024-559 ot 25.04.2024 ropa.
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INTRODUCTION ritories [2, 3, 4, 5]. The introduction of polymer-based

composite materials in various sectors of the national
According to the Transport Strategy of the Russian Fed- economy is determined by the National Project [6], the
eration [1], the development of railways, highways and  purpose of which is to develop the production and use of
transport infrastructure is necessary to improve the ac- polymer composite materials and products made from
cessibility of regions, particularly remote and Arctic ter- them.
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Bridge superstructures made of fiber reinforced plas-
tics (FRP) are a relevant engineering solution, the devel-
opment of which requires scientific research to analyze
technical, technological, and operational issues affecting
the safety and operational reliability of bridge structures
[7,8,9].

In the Far North, bridge structures are exposed to low
temperatures [10]. Compared to traditional structural
materials, the use of polymer composites in bridge con-
struction under extreme conditions offers several advan-
tages. These structures provide high strength, corrosion
resistance, dielectric properties and the ability to operate
in challenging climatic conditions [11, 12, 13]. Super-
structures made of polymer composites are lighter than
those constructed from traditional materials, reducing
foundation loads [14].

Tests were conducted to determine the elastic and
strength physical and mechanical properties of the FRP.
For each type of test, samples were made from domesti-
cally produced components, with the filler made from
different types of fiberglass and polyurethane, epoxy, and
film matrices used as binders. The number of layers and
the angle of placement of the reinforcing fibers in the
samples varied, allowing for optimization of the physical
and mechanical properties of the materials.

METHODS AND MATERIALS

The main characteristic of fiber composite materials is
the controlled anisotropy of mechanical properties along
and across the fibers, which is achieved by changing the
laying angles of the reinforcing fibers [15]. As an example,
Table 1 shows the anisotropy of the KMU-3 composite
material, which contains carbon fiber and an epoxy resin-
based binder (Table 1).

Cross-stacking of monolayers helps to reduce the an-
isotropy of the material, decreasing the sensitivity to stress
concentrations in the plane of layer stacking.

Figure 1 shows a graph illustrating changes in the
tensile modulus E and the shear modulus G depending
on the reinforcement angle for unidirectional fiberglass
SK-5-211, which consists of T-25 fiber-glass cloth and
5-211B epoxy binder.

FRP consists of a filler and a matrix: the filler is a rein-
forcing element that provides the necessary physical and
mechanical properties of the material and the matrix is
a binder that regulates the joint work of the reinforcing
elements.

Matrix materials absorb the stress generated in the
composite under the influence of external loads [16, 17].
Fibers provide rigidity and strength to the material in the
direction of their orientation [18, 19]. The interaction
between the matrix and fiber in FRPs occurs at several
levels. Adhesive interactions occur at the molecular level
[20]. The interaction between the matrix and the fiber
occurs at the microscopic level and at the macroscopic
level the interaction is expressed in the distribution of
loads [21].

The filler influences the formation of the main char-
acteristics of FRPs, especially their strength properties.
The theoretical strength of materials 0 increases with the
elastic modulus F and the surface energy v of the sub-
stance and decreases with increasing distance between
adjacent atomic planes o, [22]:

o, = (vE/a,)'". 0

Thus, high-strength solids must have a high modulus
of elasticity, significant surface energy and the highest
possible number of atoms per unit volume. Beryllium,
boron, carbon, nitrogen, oxygen, aluminum and silicon
satisfy these criteria. Glass, carbon, boron, and organic
fibers are used to create high-modulus fiber-reinforced
polymer composite materials. Fibers and whiskers of
a number of carbides, oxides, nitrides and other com-
pounds are also used. The most commonly used polymer
composite materials in bridge construction are carbon
fiber reinforced plastic and fiberglass [23].

The main types of inorganic reinforcing fibers are glass
fibers and glass threads. The use of inorganic fibers for
the production of polymer composite materials is due to
their fire resistance and resistance to aggressive environ-
ments [24].

Carbon fibers are brittle materials, so the textile struc-
tures required for reinforcement are manufactured using
three types of precursor fibers: polyacrylonitrile, viscose

Table 1. Anisotropy of the properties of the polymer composite material KMU-3

Properties of carbon fiber Reinforcement angle
reinforced plastics, kgf/mm? [0] [0, 90, +45] [0, 90]

ol 80 30 50

9, 75 50 42

T 7 12 8
xy
y 14 000 5400 7000
» 600 1750 700-800
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and pitch (obtained from petroleum and coal tar pitches)
[25, 26]. Carbon fibers are characterized by high heat
resistance, flame retardancy and resistance to chemical
influences [27, 28].

Reinforcing components in composite materials can
be presented in various forms, such as monofilaments,
twisted threads, tows, meshes, fabrics, tapes, canvases,
etc. One of the most common reinforcing components
for PCM are fabrics. They can vary in fiber type, weaving
method and intended purpose. A single fabric can use
different combinations of fiber types, materials and weav-
ing methods. Non-woven fibrous fillers include various
types of non-woven, tangled, dissected and unoriented
fibers, which can be presented in the form of individual
strands, webs, mats, non-woven meshes, veils, paper,
cardboard, etc.

The selection of the matrix and the analysis of its ap-
plicability in structures are carried out individually, taking
into account the rheological properties of the material and
the properties associated with the features of the structure
formation processes: glass transition, crystallization and
hardening.

There are two main classes of binders used as a binding
material: thermoplastic (harden when cooled) and ther-
mosetting (harden as a result of a chemical reaction) [29].

The most common thermoplastics based on carbon-
chain polymers include polyethylene, polypropylene,
polyvinyl chloride, polystyrene and polyacrylates [30].

Thermosets are divided into categories depending
on the base used: phenolic plastics (based on phenol-
formaldehyde resins); aminoplasts (based on melamine
and urea-formaldehyde resins); ester plastics (based on
polyester resins); epoxy plastics (based on epoxy resins).

Polyester and epoxy resins are used as binders for
polymer composite structures. Epoxy resins are stron-
ger than polyester resins, but they are also more rigid
and brittle. Epoxy resins are characterized by strength,
heat resistance and good adhesion to reinforcing fibers
among all thermosetting plastics, which makes them
preferable for the manufacture of products subject to
high loads [30].

To conduct the tests, sets of samples were made from
domestically produced materials based on T10 and T25
fiberglass fabrics. The following matrix materials were
used: VK-51 film adhesive, L285 and ED20 epoxy resins,
Huntsman polyurethane binder and XT118 epoxy compo-
sition. During the study, static tests of FRP samples were
conducted for tension, compression, shear in the sheet
plane and interlayer shear in order to select the optimal
combination of structural materials in accordance with
current GOST requirements.

The object of the study is samples for each “filler-
matrix” combination, obtained by cutting from flat mono-
lithic panels manufactured by vacuum forming (cold lay-
ing). In total, more than 400 dry samples (RTD) were
tested under normal climatic conditions (23+5)°C in
accordance with GOST 12423-2013.

RESULTS AND DISCUSSION
Tensile testing

The tests were carried out under normal room tem-
perature conditions on a testing machine that provided

stretching of the sample at a given constant speed of
movement of the active grip (Fig. 2). Figure 3 shows
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Fig. 2. The appearance of the grippers for tensile testing

a photo illustration of FRP samples before and after ten-
sile testing.

It follows from the graph (Fig. 4) that at the initial
stage there is a linear relationship between load and de-
formation, the material withstands loads. As the load
increases, the curve begins to bend, indicating the onset
of plastic deformation. Further, the curves have similar
outlines until the strength limit is reached, which indicates
the homogeneity of the properties of the samples during
testing. After reaching the maximum load, a decrease in
load is observed, which indicates the onset of destruction
of the sample through displacement of fibers or damage
to the matrix.

The graph (Fig. 5) shows the relationship between
stress and strain. At low strain values, a linear section
is observed where the material behaves elastically. This
indicates that the stress is proportional to the strain
and corresponds to Hooke’s law. A significant increase
in stress indicates the onset of plastic deformation. At
stresses from 400 to 550 MPa, changes occur due to the
achievement of the limiting state and the destruction of
the material.

The tensile test results of the FRP samples are shown
in Table 2. Fiberglass-based polymer composite materials
have demonstrated diversity in the value of the perceived
maximum load during tensile testing. According to the

Fig. 3. Photo illustration of FRP samples based on
T-10 fiberglass and Huntsman binder, reinforcement
direction 90° before and after tensile tests

test results, the tensile strength of FRP samples can reach
621.9 MPa, which is comparable to the characteristics of
traditional materials. Samples with T10 filler, reinforced
at an angle of 0°, demonstrate the highest values of tensile
strength based on VK-51 film adhesive and XT118 and
ED20 epoxy resins. However, for samples with T25 filler
and a similar VK-51 matrix, a lower tensile strength is
provided. The best results are achieved with combinations
with a reinforcement angle of 0°, while the opposite ef-
fect is achieved with combinations with a reinforcement
direction of 45°.

Compression tests

The essence of the method is to test FRP samples for
compression at a constant rate of deformation, while the
sample is installed in the tooling of the testing machine so
that the longitudinal axes of the grippers and the sample
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Load, kN

Displacement, mm

600 T
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Strain, %

Fig. 4. Graph of the dependence of displacement
on load during tensile testing of FRP samples based
on T-25 glass fabric and VK-51 binder, reinforcement

direction 0°

Table 2. Results of tensile testing of samples

Fig. 5. Graph of the stress-strain state during tensile
testing of FRP samples based on fiberglass T-25 and
binder VK-51, reinforcement direction 0°

No. FiIIe.r, direction of Binder Width, mm Thickness, | Max.load, s:-reer:lsg“teh, nz(l):s:il:;:;f Poiss'on’s

reinforcement mm kN MPa GPa ratio

1 T10,0° VK-51 2461 1.98 28575 585370 25191 0.187

2 T25,0°0 VK-51 25.147 2.889 36.086 496.905 21.023 0.143
3 T10,0° L285 25.24 247 20.72 332.05 11.74 -
4 T10,90° L285 25.15 250 3349 53146 20.52 -
5 T10,45° L285 25.05 245 872 140.57 823 -
6 T10,0° Huntsman 25.11 248 3867 621.89 19.02 -
7 T10,90° Huntsman 24.86 250 21.05 338.83 11.33 -
8 T10,45° Huntsman 2497 244 9.21 151.93 848 -
9 T10,00 XT118 2540 236 33.76 562.89 20.89 -
10 T10,90° XT118 25.39 241 19.98 326.51 11.68 -
1 T10,45° XT118 2532 241 6.51 106.68 940 -
12 710,00 ED20 2471 259 76.13 5323 21.28 -
13 T10,90° ED20 25.01 269 2353 353.78 1233 -
14 T10,45° ED20 2545 267 835 12340 8.16 -

coincide with the straight line connecting the attachment

points of the grippers.

A photo illustration of polymer composite material

Shear tests in the plane

The test method consists in stretching a sample with

samples before and after compression tests is shown in
Figure 6.

Table 3 shows the results of compression testing of
samples from FRP. The compressive strength ranges from
146.7 MPa to 341.6 MPa. Similar to the tensile test results,
samples with a reinforcement angle of 0° have the highest
values, which may indicate optimal reinforcement of the
material in this direction. Combinations with reinforce-
ment angles of 90° and 45° show a decrease in strength.

V-shaped incisions fixed in two grips in such a way that
the working area of the sample between the tops of the
incisions is parallel to the loading axis, which ensures the
creation of shear deformations in the sample. Each half
of the device consists of a gripper and two gas-insulated
jaws. Three bolts create a clamping force on each sponge
to fix the sample under load (Fig. 7).

Photographs of samples tested for shear in the plane
of the sheet are shown in Figure 8.
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Table 3. Compression test results of the samples

Fig. 6. Photo illustration of FRP samples based on
T-10 fiberglass and VK-51 binder, quasi-isotropic
reinforcement direction before and after compression
tests

No. ol;i::;zg :::rt:‘:: t Binder Width, mm Thickness, mm Max. load, kN sfn?e:‘::;,sls\;l‘:’eaz
1 T10,0° VK-51 14.870 1.417 7.101 341.596
2 T10,90° VK-51 14.980 1.403 4.681 223.384
3 T10,45° VK-51 15.051 1.375 3.021 146.723
4 T10, quasi -isotropic VK-51 14.987 1.194 4.654 260.099
5 T25,0°0 VK-51 15.560 1.615 9.119 362.737

It follows from the graph (Fig. 9) that at the first stages
of testing, all samples show a linear increase in load with in-
creasing displacement. When the graph moves to the plastic
region, each sample reaches its maximum load value. Then
a plateau is observed — the samples withstand a given load,
but show differences in strength and resistance to constant
shear. Subsequently, the graph lines tend sharply down-
ward, indicating the limiting state of the material.

At the beginning of the tests under low loads, the
samples exhibit linear elastic deformation. Then most
of the samples reach their maximum load, after which
a sharp decrease begins, indicating destruction (Fig. 10).

The graph (Fig. 11) shows elastic deformations at the
initial stage of the test, after which the transition to plastic
deformation occurs. Differences in the maximum load
values and displacement between samples emphasize
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N

Fig. 7. The appearance of tooling for shear testing in
the sheet plane

variations in strength characteristics, where brittle frac-
ture occurs in some samples, while others under the same
loads are in the zone of plastic deformation.

The graph (Fig. 12) shows that the samples have dif-
ferent characteristics in terms of strength and rigidity.
The reinforcement direction, stated as quasi-isotropic,

Nanob%

may explain some features of the behavior of the samples:
in such cases, the properties of the materials may vary
depending on the angle of application of the load. The
samples demonstrated a non-uniform response to shear
loads, which underscores the importance of choosing
optimal reinforcement angles to achieve the required
physical and mechanical characteristics of the materials.

In the initial section of the graph (Fig. 13), a linear
relationship is noted, indicating the ability of the mate-
rial to withstand loads without significant deformations.
The samples reach peak load values, after which the load
growth slows down with increasing displacement and the
process of inelastic deformations begins. Subsequently,
there is a sharp drop in load with increasing displacement,
which indicates a loss of strength.

The test results of the FRP samples for shear in the
plane are shown in Table 4. The shear strength in the
plane of the FRP samples reaches 91.9 MPa. Positive
results were shown by FRP samples with filler laid at 45°
and quasi-isotropically reinforced, however, the same
samples in tensile and compression tests showed the op-
posite result.

Interlaminar shear tests

The effectiveness of the matrix-binder interaction
in a given sample is assessed by the material’s ability
to resist tensile loads arising between the layers of the
polymer composite structure. Short beam tests were
conducted on a testing machine capable of loading
samples at a specified, constant speed with the active
grip and measuring the load. A photographic illustration
of samples before and after interlaminar shear testing is
shown in Figure 14.

Table 5 presents the interlaminar shear test results for
FRP samples. The interlaminar shear strength for combi-
nations with different binder types ranged from 23.5 MPa
to 28.2 MPa. Samples based on Huntsman polyurethane
binder and L285 epoxy resin performed less satisfactorily

Fig. 8. Photo of samples from FRP based on fiberglass T-10 and binder VK-51, reinforcement direction 45° before and
after shear tests in the plane
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Fig. 9. Graph of the dependence of displacements on the load during shear testing in the plane of FRP samples
based on fiberglass T-10 and binder VK-51, reinforcement direction 0°
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Fig. 10. Graph of the dependence of displacements on the load during shear testing in the plane of FRP samples
based on fiberglass T-10 and binder VK-51, reinforcement direction 90°
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Fig. 11. Graph of the dependence of displacements on the load during shear testing in the plane of FRP samples
based on fiberglass T-10 and binder VK-51, reinforcement direction 45°
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Fig. 12. Graph of the dependence of displacements on the load during shear testing in the plane of FRP samples
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Fig. 13. Graph of the dependence of displacements on the load during shear testing in the plane of FRP samples
based on fiberglass T-25 and binder VK-51, reinforcement direction 0°

Table 4. Results of shear tests of samples in the plane

No. olf:l:::: g:::‘::t Binder Thi:l‘(:‘ess, Height, mm | Max.load, kN s;rr:en?ig:teh, m ods:I::,r GPa
1 T10,0° VK-51 1.624 29.504 4.398 91.858 3.000
2 T10,90° VK-51 1574 29.765 4016 85.752 3227
3 T10,45° VK-51 1.560 29.759 6.888 148499 8581
4 T10, quasi-isotropic VK-51 1553 30.003 6.387 137.165 6440
5 T25,00 VK-51 2.008 30.123 5.747 95.050 3.022
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Fig. 14. Photograph of FRP samples based on T-10
glass fabric and ED20 binder, reinforcement direction 0°
before and after interlayer shear tests

Table 5. Results of interlayer shear test samples

No. olf:i::aei:f‘:)irr:::ri\::t Binder Width, mm Thickness, mm Max. load, kN Shearl;t;:ngth,
1 T10,0° Huntsman 10.025 7.406 2.249 23.528
2 T10,00 L285 10.383 7.386 2.560 25.034
3 T10,00 XT118 10.141 9.395 3.141 24.852
4 T10,00 ED20 10.141 9.395 3.587 28.235

than the other samples, which may indicate the insuf-
ficient effectiveness of these matrices.

CONCLUSION

1. In accordance with the research program, tests were
carried out on a batch of FRP samples for tension, com-
pression, shear in the sheet plane, and interlayer shear.
Combinations of various types of binders and fillers with
variable reinforcement angles were used in the manu-
facture of the samples. According to the test results, the
values of the physico-mechanical characteristics of the
samples from FRP were obtained.

2. The test results of FRP samples based on fiberglass
T10 and T25 are comparable to the characteristics of ma-
terials such as steel, aluminum, wood. FRP has a higher
strength-to-density (specific strength) ratio compared to
most traditional structural materials. The use of fiberglass
as a filler for FRP in high-load structures is due to its rela-
tively high tensile strength. The results obtained will make
it possible to effectively and functionally apply FRP in
creating a conceptual solution for a bridge superstructure.

3. For further work, it’s necessary to carry out calcula-
tions and experimental studies of the joints of structural
elements and assemblies made of polymer composite
materials.
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