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DESIGN REVIEW OF GONDOLA CAR

Purpose. To ensure the constantly growing volume of freight transportations it is necessary to introduce the in-
novation rolling stock. It should have the best technical and economic parameters in comparison with the existing
fleet. Gondola car is the most popular type of railway freight car. Designs of the modern gondolas are based on
many years of operating experience and numerous tests carried out by design and research organizations in the field
of car building. To improve the body structure of gondolas it is necessary to perform a review of the existing struc-
tures and to identify the trends in their improvement. Methodology. The works on improvement the designs of pro-
duced gondolas are held by many engineering organizations in almost all industrialized countries. Analysis of the
existing body designs of gondola cars is possible by analyzing the research in the field of transport engineering,
namely patents, scientific articles, producers catalogues and so on. Findings. When analyzing it was determined that
there are gondolas of different designs, but the most common are the gondolas with a solid floor and unloading
hatches, the covers of which form the floor of gondola design. An effective method for reducing the gondola empty
weight and increasing the body volume is also the use of aluminum alloy instead of steel. Results of the improve-
ment analysis of the gondola bodies’ designs showed that the creation of the modern gondola car requires from de-
signers and scientists the implementation of scientific and technical solutions providing the increase of carrying ca-
pacity and the body volume, reduction of the gondolas empty weight, increase in repair intervals while improving
the strength and dynamic qualities at the same time. Originality. For the first time the gondolas designs were ana-
lyzed, their advantages and disadvantages were considered and the trends in improvement of the given structures of
gondola cars were determined. Practical value. The generalization of theoretical, scientific and methodological, ex-
perimental studies aimed at further improving the technical and economic parameters of gondola cars are urgent
when improving the body structure of the gondola cars. The above mentioned design features of the bodies of some
models of modern gondola cars have practical value and can be used in further developments.

Keywords: gondola; design; body; body volume; carrying capacity

Introduction world. Since in order to reduce the operating costs
and improve the economic efficiency of the gondo-
las use it is necessary to move towards the use of
new generation cars, i.e. the cars, whose technical
characteristics are considerably superior to existing
models.

Railway transport is still the main mode of
transport, carrying out most of the freight transpor-
tations of both universal and specialized goods.
Thus, the greatest part of the freight car fleet of in-
dustrialized countries, such as Ukraine, Russia, the
United States, Canada and so on form the universal
gondola cars. In Ukraine gondolas occupy 35% of
the total freight car fleet [12], the number of gon-
dola cars in Russia is about 535.000 out of total

Purpose

To provide the constantly growing volumes of
cargo transportations it is necessary to introduce

fleet 1 million 200 thousands of cars, the fleet of
US gondolas is about 230 thousands units out of
the fleet 1 million 400 thousands [16]. This con-
tributes to improvement of the gondola designs by
the majority of car building enterprises all over the
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the innovative rolling stock, having the best tech-
nical and economic parameters in comparison with
the existing car fleet.

Gondola car is the most popular type of railway
freight car. The designs of modern gondolas are
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based on many years of operating experience and
numerous tests carried out by the design and re-
search organizations in the field of car building. As
a result, the gondola design had been continuously
improving to meet the increasing demands of op-
eration. In order to improve the body design of
gondola at the design stage it is necessary to ana-
lyze the existing designs and to determine the
trends for further improvement. Therefore, the sub-
ject of this study related to the analysis of design
features of gondolas is urgent for the railway
transport.

Methodology

The works on improvement the designs of pro-
duced gondolas are held by many engineering or-
ganizations in almost all industrialized countries.

Analysis of the body designs of gondola cars is
performed as a result of the research of technical
description and engineering documentation of
gondolas models of different producers, as well as
using the materials of scientific publications based
on the data of the designers about the obtained re-
sults during theoretical and experimental research.

Findings

Gondolas represent open cars with high sides,
used for the transportation of coal, ore, timber,
rolled products, metal and other bulk and piece
cargo, which do not require protection from the
weather. Gondola car body has no roof. It allows
loading and wunloading efficiency (including
unloading on car dumpers).

Floor of the four-axle universal gondolas is in
most cases made of 14 discharging hatch covers,
but there are solid floor types. This increases the
strength and rigidity of the frame and body com-
ponents, prevents the loss of small fractions be-
cause of the leaks between the frame elements and
hatch covers. However, it makes impossible
unloading of bulk cargo by the gravity of the cargo
itself (the use of grabs is prohibited).

The main construction diagrams of gondolas
are shown in the Fig. 1.

The gondola body consists of a number of racks
attached to the car frame at the bottom, at the top
they are connected with the strapping frame. The
gaps between the stands are filled with a metal
covering (made of flat steel with longitudinal gof-
fer or periodical trough-shaped profile, or smooth
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sheets, connected to the frame by resistance spot or
arc welding). The shape and height of the body can
be different depending on the destination of car
and the discharge circuit.
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Fig. 1. Construction diagrams of gondolas:
1 —side wall; 2 —upper chord; 3 — car frame;
4 — hatch; 5 — gable floor

Bodies of non self-discharging gondolas do not
have hatches in the floor (scheme b, Figure 1) and
are designed for unloading them on the car dump-
ers. Constructions of this type of body are reflected
in the patents [5, 6, 9, 11]. In the first designs of
these gondolas the doors were located in the side
and end walls to make the semi-automated unload-
ing possible. Later, the body began to be manufac-
tured without doors. It was fitted with a device for
fixing in a car dumper. Before arriving of gondola
at the car dumper the frozen load for better dis-
charge can be subjected to vibration loosening and
heating in the special garage defrosters [3]. An ex-
ample of solid-bottom gondola car is the car model
12-757 EI-2 produced by Kriukov car building car-
riage works (Fig. 2).

The most frequently for unloading the solid-
bottom gondola car dumpers the rotory car dump-
ers are applied (Fig. 3). On these car dumpers the
car is rotated relative to its longitudinal axis by
180°. Such car dumpers, in particular, are also pro-
duced in Ukraine by the company «Dneprotyazh-
mash». This company produces a wide range of ro-
tary car dumpers. VRS-75S and VRS-110S can
serve as examples of such devices. The first one is
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intended for unloading the gondolas with carrying
capacity up to 75 tons, the second one — up to 110
tons. Both car dumpers are able to provide unload-
ing up to 20 gondola cars per hour [2]. The
twinned tipper VRS-2x75 is intended to unload
two cars at the same time. At the cost of this its
performance is up to 50 cars per hour.

RS i AR
Fig. 2. Gondola car, model 12-757 EI-2, production
of Kriukov car building carriage works

When rotated the platform with car moves un-
der the influence of its own weight and bogie
springs until the side wall will border on the
mounting wall of the car dumper 3. As a result the
body deformations (narrowing), bending of racks,
damages of the welded joints may take place [4].

=i

i
2

Fig. 3. Rotory car dumper to unload the solid-bottom
gondola cars:
1 —rotor; 2 — pressure arrangement; 3 — mounting wall;
4 — small vibrator, which is set at the support foot; 5 — big
vibrator mounted on the beam connecting the rotor discs

There are also side car dumpers, the example of
which can be VBC-93. It raises the gondola car to
the height of 4 meters. The devices of this kind are
used in the places, where the high level of ground
waters makes it difficult to equip the high cavations.
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Improvement of solid-bottom gondola cars re-
sulted in the creation of car, which has rounded
surfaces at the joints of the frame with side and end
walls, ensuring the car unloading with minimal
possible residues of the cargo using the car
dumper. An example of this gondola can be the
gondola car model 12-791 produced by Kriukov
car building carriage works. Its general view is
shown in the Fig. 4.

Fig. 4. Gondola car model 12-791

Except the advantages (unloading the car at the
lowest possible cargo residues), this design also has
its drawbacks, namely under-utilization of the body
useful volume due to rounding in its lower part.

Dumper capsules (universal gondola cars) have
markedly different design schemes. They differ in
both the body equipment, and the equipment of
discharging devices. It should be noted that the
gondola cars with unloading hatches currently are
the most common, since they do not require special
devices for unloading, such as car dumpers.

Unloading of these gondola cars is carried out
through the hatches in the floor (the scheme a, Fig.
1) or in the side walls (the scheme b, Fig. 1) under
the influence of gravity of the goods themselves.
Gondola design equipped by unloading hatches in
the floor, is reflected, for example, in the patent
[7]. A gondola car model 12-7039 (Kriukov car
building carriage works construction) can serve as
example of this. Metal construction is made of
steel of strength class 450, which have anti-
corrosion properties with an axle load of 25 tf (Fig.
5). The use of steel with a high level of strength
not only reduces the overall weight of the car, but
also contributes to the safety of its operation [1].

The use of steels with a high level of strength
not only reduces the overall weight of the car, but
also contributes to the safety increase of its opera-
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tion [1]. Also, this gondola car has a number of
other improved indicators, including an increased
for 10 years standard service life, and increased
time between repairs — up to 500 thousand km. Ac-
cording to the assessment of Ukrzaliznytsia the
new car will reduce the annual maintenance costs
in 3.5 times, as well as reduce the costs for loco-
motive traction on 10% [12].
r P w i : [ J]

Fig. 5. Universal gondola car with unloading hatches
in the floor of the model 12-7039

Hatch covers, forming the bogie floor together
with the frame, are used for unloading of bulk
cargo from the car in the open position. The weight
of every hatch cover is about 200 kg (depending on
the design). That is why, to facilitate the closing
they are equipped by torsion devices.

Further improvement of universal gondolas has
led to the creation of cars with gable floor (Scheme
b in the Fig. 1), as they provide the best unloading
of bulk cargo without any additional equipment.
One of these structures of gondola is patented [8]
(Fig. 6).

Body of the considered gondola includes frame,
gable floor 1, end 2 and side 3 vertical walls and
lateral unloading hatches with 4 drives. Lateral
vertical walls and lateral unloading hatches are
made of flat sheets of exterior paneling on the in-
ner side of which the frames are located. The bot-
tom 1 is inclined to the butts of lateral unloading
hatches from the center sill 5, which are placed
vertically in the lower part of the side walls.

The car frame is formed by the gable floor and
beams, when in the cross-section in the installation
places of the transverse horizontal and inclined
beams to the center sill it is made of triangular
shape.

The bottom form 1 with a slope to the lower
ends of vertically placed unloading hatches and tri-
angular shape of the frame cross-section provide:

doi 10.15802/stp2014/33773

—unloading without formation of stagnant
zones in gondola body and without dirt inclusion
of assembled rails and sleepers;

— weight reduction of the frame and bottom and
increase in their strength and hardness;

—increase in the utilized useful volume of the
body in the existing dimensions;

— improvement of the dynamic qualities of the
gondola at the expense of by means of lowering
the body center of gravity;

— decrease of the time required to unload the
gondola.

a

Fig. 6. Gondola with gable floor:
a — side wall (3) with unloading hatches (4);
b — cross-section of the body

On most of cars with the gable floor the crank
mechanisms of the hatch locker drivers with
pneumatic or hydraulic control are used. In recent
years, preference is given to the locker construc-
tion with hydraulic control.

One of the most effective ways to improve the ef-
ficiency of freight transportations is the most com-
plete use of overall capabilities of railways in CIS.

In 2008 the gondola car, model 12-9828 was
built with an axial load of 27 tf, dimension Tpr,
which in comparison with 1-T dimension permits
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an increasing the width in a body on 150 mm, edge
height on 500 mm and decreasing the car length on
2 000 mm. This permits to take on 11 gondola cars
more under the station tracks mileage of 1 050 me-
ters, namely in addition to transport from 850 (axle
load of 23.5 tons) up to 1350 (axle load of 25
tons) of coal in one train. It does not require
strengthening the existing station tracks. The car
has increased loading capacity of 83 tons; herewith
its length on coupling axles is only 12.1 m (at the
standard serial gondola cars 13.92 m). This car is
designed for coal transportation, which is impor-
tant for the industrial enterprises and other inert
cargo in closed routes on track roads of 1 520 mm.
The payback period of a gondola car is 4.6 years
against 7 years for a serial car. Body construction
without central center sill in the middle part is re-
lated to features of the gondola car. It let maximum
use interbogie space in the form of cargo niches for
increase net volume of the body. Advantages of the
gondola model 12-9828:

— load from the axis on the rail is 27 tf}

— loading capacity is 83 tons;

— increase in useful linear load is 37.4%;

— operating costs reduction on 8-10%;

— annual increase in productivity on 15%;

— increase the number of cars in the train up to
11 gondola cars;

— weight cargo (coal) in the train 6 806 tons;

—mass of additional coal transported by a train
from the gondola cars, model 12-9828 in compari-
son with a train from cars - analogs is 1 871.5 tons.

General view of the gondola car, model 12-
9 828 is shown in the Fig. 7.

Fig. 7. Gondola car, model 12-9828

Company Johnstown America has proposed a
new manufacturing method of a center sill, one of
the main type’s frames of cars majority. Usually it
is welded from two hot-rolled profiles. The re-
placement of welded structure by the profile from
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cold-rolled steel with a yield point 4 920 instead of
3515 kg/cm® was the result of conducted work.
The new frame is strong enough, but the empty
weight of the car for coal transportation is reduced
by 450 kg [14].

When designing the gondola car one should
take into account such an important parameter as
the ratio of loading capacity. The higher it is, the
more efficiently a car is operated. In this connec-
tion it should be noted that increase of this rate, in
particular, is provided by the use of aluminum al-
loys in car building. Economic calculations, made
by foreign experts, suggest that although the cost
of cars from aluminum alloys by 25-35% higher
than steel one, their operation is more effective
economically by reducing the weight of the car up
to 15%, reduction in energy consumption for haul-
age of train on 10%, cost reduction for routine and
major repair of cars up to 18%. And, in general, by
reducing the number of cars and locomotives re-
quired for the transportation of a certain load quan-
tity. Also cars, manufactured with use of aluminum
alloy, have improved corrosion resistance and op-
erational reliability, the possibility of structures
manufacturing without staining and protective
coatings. The payback period of aluminum cars is
3-4 years [13].

About 80% of the fleet of coal carriers in USA
and Canada are made of steel and about 20% of
aluminum alloy (only in USA their number is
greater than 100.000 of units). In Europe, the roll-
ing stock with bodies of light alloys has been used
since with the 80-ies of the last century, however it
was not widespread.

Although in the 60s in SUE "PA "Uralvagon-
zavod" the universal gondola models 12-505 (four-
axle) and 12-504 (six-axle) with bodies of com-
bined structure (covers of unloading hatches and
side walls are made of aluminum alloys) were de-
signed, but these projects did not have further de-
velopment.

The company "SUAL-Holding" has built a gon-
dola from extruded aluminum profile. Increased
structural strength of the car was provided by the
use of the body as the solid cover. The car has a
useful volume of body 99.5 m?, the empty weight
18 tons and load capacity 82 tons (Fig. 8). Gondola
car has a body made of hollow-core panels. The
car was successfully tested in the TestLoop in
Scherbinka and speed range Belorechenskaya —
Maykop [15].
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Fig. 8. Gondola of new generation of aluminum alloy:
a — hollow aluminum panel for the construction of freight
gondolas; b — gondola of aluminum alloy AMg6

Design of the similar gondola is patented [10].
The feature of this gondola is that its side and end
walls are hot-pressed hollow panels of alloy 6005A.
Hollow extruded panels have high stiffness, bear the
concentrated loads well and have high resistance to
deformations during welding. One of the main ad-
vantages of car design with the extruded panels is
the reduction of manufacturing costs by reducing
the number of structural elements. Car floor is made
of sheet functioning as the bearing component. The
upper flanges of the channel bars of cantilever beam
and center bearer, beam knees and intermediate
transverse beams are welded to this sheet. The sheet
thickness is 10-12 mm.

In order to increase the carrying capacity of
gondolas it is also possible to increase their axle
number. The gondola car model 22-4024 is a spe-
cialized eight-axle gondola car to transport the
lumpy copper ore from the places of its production
to metallurgical enterprises.

The car has a small body volume (83 m?) at a
sufficiently high load capacity (115 tons), as well
as it was designed for transportation of the certain
cargo classification with high density.

Ore loading in to the gondola car is made by ex-
cavators with buckets, volume of 8.6 m* and unload-
ing is via car dumpers. Body frame of the gondola
car consists of two reinforced Z, two end beams, two
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bolster beams from rolled metal sheets with thickness
of 10, 12, 14 mm and intermediate transverse beams
from curved profile of 200x120x10 mm. Flooring is
made of steel sheets, thickness 10 mm, framed side
wall of the body from the racks of curved profile,
section 160x80x7 mm, bottom rail of a special
curved profile. Frame end wall consists of two cor-
ner posts from the corner of 125x125x10 mm, two
uprights trough-shaped profile with a wall thick-
ness of 8§ mm, the upper tying closed profile
160x80x7 mm and the end frame rail gondola,
which is also the bottom plate. Body frame is covered
in a shell of metal sheets with thickness of 10 mm.

Originality and practical value

Creation of the modern gondola car requires the
implementation of scientific and technical solutions
that could provide increase in carrying capacity,
useful volume of the body, cargo unloading without
residues in the body, increase repair intervals, high
cargo safety during transportations, while improving
the strength and dynamic qualities, including the
dynamic interaction of the gondola and the railway
line [17], improved aerodynamic performance of
gondola, which is also important [18]. This will re-
duce the costs for maintenance and repair, operating
costs associated with the reduction of energy con-
sumption for traction of trains and rolling stock
maintenance, and, in general, by reducing the num-
ber of cars and locomotives required to transport a
certain amount of cargo.

Conducted by the author’s research concerning
the improvement of the gondola cars bodies are of
vital importance. They have practical value and
can be used in further developments.

Conclusions

Generalization of theoretical and experimental
research directed on further improvment the gon-
dola cars bodies of promising constructions is a
necessary condition at improvment the design of
the rolling stock. The basic trends of some types of
gondola cars embodiment were considered in the
paper. The authors place special emphasis on the
gondola cars bodies improvement.

Thus, design features of innovative gondola
cars bodies that provide meeting requirements for
modern railway rolling stock were reviewed.
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AHAJII3 KOHCTPYKIII HAITIIBBATOHIB

Merta. [{ns 3a0e3neyeHHs MOCTIIHO 3pOCTadnX 00’€MIB NEpEeBE3eHb BaHTAXIB HEOOXIIHO BIPOBAKECHHS iH-
HOBAI[IHHOTO PYXOMOTO CKJIaJly, SIKM{ BOJIOJII€ KPAIllMMH TEXHIKO-€eKOHOMIYHUMH MapamMeTpamMH B MOPIBHSAHHI 3 ic-
Hyl04YMM mapkoMm. [1iBBaroH € HaiOiNbII MOIIMPEHUM BHAOM 3aJli3HUYHOIO BaHTa)XHOTrO BaroHa. Konerpykuii cy-
YacHHUX IiBBaroHiB CTBOPIOIOTHCS HAa OCHOBI 0araTOpi4HOrO JOCBiy €KCILTyaTalii Ta YMCIEHHHX BUIPOOYBaHb,
MIPOBEJCHUX MPOSKTHUMHM Ta JIOCHIJHALBKIMHU OpraHi3amisMy B rajiy3i BaroHoOyayBaHHs. JJ1s MOJIINIIEHHS! KOHC-
TPYKLii Ky30Ba MiBBaroHiB HEOOXiMHO BHUKOHATH OTJISA iCHYFOUMX KOHCTPYKINH i BU3HAYUTH TEHIEHII y iX ymo-
ckoHaneHHi. MeToauka. PoOoTH 3 yiocKoHalleHHSI KOHCTPYKIIii ITiBBaroHiB, MI0 BUITYCKAIOTHCS, TPOBOIATHCS Oara-
TbMa KOHCTPYKTOPCHKHMH OpTaHi3allisiIMA MPaKTUIHO Y BCIX IMPOMHCIIOBO PO3BHHEHUX KpalHax. AHali3 iCHYIOUHX
KOHCTPYKIIiH Ky30BiB MMiBBaroHiB MOMJIMBHUH NIISIXOM OIJISIY JOCIHI/DKEHb Y Liil 00JIacTi TPAHCIIOPTHOTO MAallHHO-
OyayBaHHSI, a caMe: IATeHTIB, HAYKOBUX CTaTel, KaTajoriB BUpOOHUKIB Ta iH. PesyabTaTn. [Ipu BukoHaHHI aHATi3y
OyJ10 BH3HAYEHO, IO iCHYIOTH MIBBarOHM Pi3HUX KOHCTPYKIIH, ane HalOUIBII MOMUPEHNMH € TiBBarOHH 3 TIIyXOI0
MI/ITIOT0I0 1 3 PO3BAHTAXKYBAJIBHUMH JIFOKaMH, KPUIIKH SKUX YTBOPIOIOTH MIJUIOTY MiBBaroHa. Takox epekTUBHUM
METOJIOM 3HM)KEHHSI MacH TapH ITiBBaroHa ta 301IbIIEHHS 00 €My Ky30Ba € 3aCTOCYBaHHSI B KOHCTPYKIIi altoMiHie-
BUX CIUIABIB 3aMicTh cTaii. Pe3ynbraTé aHajily BIOCKOHAJICHHS KOHCTPYKINM Ky30BiB IIBBaroHiB MOKAa3alH, IO
CTBOPEHHSI CYy4acHOTO IiBBaroHa BMMAarae BiJl KOHCTPYKTOPIB 1 BUCHHUX peaizallii HAyKOBHUX 1 TEXHIYHHUX pillICHb,
KOTpi 3a0e3MeuyIoTh 30UIbIIEHHST BAHTAXKOMIHOMHOCTI Ta 00’ €My Ky30Ba, 3HW)KEHHS TapH IiBBaroHiB, 301IbIICHHS
MDKPEMOHTHHX IHTEPBANiB i3 OJHOYACHUM IMOJIMIICHHSIM XapaKTePUCTUK MIIHOCTI Ta AWHAMIYHUX SKOCTEH.
HaykoBa HoBu3Ha. Briepiie npoBeneHO aHaii3 KOHCTPYKIIH MiBBaroHiB, PO3TIISIHYTI MepeBaru # HEJOMIKH KOHC-
TPYKLiH, BH3HAYCHO TEHICHIIII i3 yIOCKOHAICHHS KOHCTPYKLiX miBBaroxis. [IpakTnyHa 3HaYUMicTh. AKTyaTbHUM
NP BAOCKOHAIEHHI KOHCTPYKIII Ky30Ba IIIBBaroHa € y3araJlbHeHHs! TEOPETHYHUX, HAYKOBO-METOIUYHUX, EKCIIEPH-
MEHTAJIBHUX JTOCIIKEHb, CIPSIMOBAHUX Ha MOJAIBIIE MOMIMIIEHHS TEXHIKO-eKOHOMIYHHUX TTapaMeTpiB IMiBBaroHis.
Po3rnsHyTi KOHCTPYKTHBHI OCOONMBOCTI Ky30BiB ICSIKHX MOJAEICH CyYacHUX IIBBAroHIiB MAarOTh MPAaKTUYHY IIiH-
HICTb 1 MOXYTb OyTH BUKOPHCTaHI B ITOJAJIBIINX PO3POOKAX.

Kniouosi crosa: niBBaroH; KOHCTPYKLIst; Ky30B; 00’ €M Ky30Ba; BAHTAXKOII JHOMHICTb
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AHAJIN3 KOHCTPYKIIUH NOJTYBATOHOB

Hean. /s obecrniedeHust MOCTOSHHO PacTyInX 00BbEMOB IEPEBO30K I'PY30B HEOOXOJMMO BHEIPEHHE MHHOBA-
IIMOHHOTO TOJBIXHOTO COCTaBa, 00JaJafOIEro JIyUIINMH TEXHUKO-5KOHOMUYECKHMH TapaMeTpaMu B CPaBHEHHUHU
¢ cymecTByronmM napkom. IlomyBaron sBisieTcss Hanbosee BOCTPeOOBAaHHBIM BHAOM JKEJIE3HOAOPOKHOTO I'Py30BO-
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ro BaroHa. KOHCTPYKIIMM COBPEMEHHBIX MOJIYBaroHOB CO3JAIOTCS Ha OCHOBE MHOTOJIETHETO ONBITA AKCILUTyaTalluu
U MHOTOYHCJICHHBIX HCIBITAaHUN, IPOBEAECHHBIX MPOEKTHBIMHU M HCCIEIOBATEIbCKUMH OPraHU3alMsAIMH B 001acTH
BaroHocTpoeHust. sl ynydiieHus KOHCTPYKLIMHM Ky30Ba MOJIYBaroHOB HEOOXOAMMO BBINOJIHUTH 0030p CyIIEcT-
BYIOIIMX KOHCTPYKIMI U ONPENEeNUTh TSHACHIIMU B UX yCOBeplIeHCTBOBaHUH. MeToamuka. PaboThl o coBepiueH-
CTBOBAHHUIO KOHCTPYKIHUH BBIITYCKAaE€MBIX IOJIyBArOHOB MPOBOASTCS MHOI'MMH KOHCTPYKTOPCKHUMM OpPTaHU3ALUSIMU
MIPAKTUYECKHU BO BCEX NMPOMBIIUIEHHO Pa3BUTHIX CTpaHax. AHAJIN3 CYIIECTBYIOIIMX KOHCTPYKLHUI Ky30BOB IOJIyBa-
TOHOB BO3MOJKEH ITyT€M 0030pa MCCIIeIOBaHUH B 3TOH 00JACTH TPAaHCHOPTHOTO MAIIMHOCTPOCHUS, a UMEHHO: Ia-
TEHTOB, HAYYHBIX CTaTel, KaTaJIoroB npousBoaureneii u 1.41. Pedyabrarsl. [Ipu BeinmonHeHnn aHanm3a ObUIO Ompe-
JIEJIEHO, YTO CYIIECTBYIOT IOJIyBaroHbl Pa3jIMUHBIX KOHCTPYKLMH, HO HamOoJiee paclpOCTPaHEHHBIMH SIBIISIFOTCS
MOJTYBaroHs! ¢ IIIyXWM IIOJIOM M C Pa3rpy30YHBIMH JIFOKaMH, KPBIIIKH KOTOPBIX 00pa3yroT 1Mol KOHCTPYKLUH ITOJTy-
BaroHa. Takxe 3(peKTHBHBIM METOIOM CHIKEHHSI MacChl Taphl MOJIyBaroHa M yBEIMUYEHUsS] 00bEMa Ky30Ba SIBIISCT-
sl IPUMEHEHNE B KOHCTPYKLIMH aJFIOMHHHEBBIX CIUIABOB BMECTO CTallM. Pe3ysbTaThl aHaJIN3a COBEPLICHCTBOBAHUS
KOHCTPYKIHMH Ky30BOB IIOJIyBaroHOB MOKa3aJli, YTO CO3/1aHHE COBPEMEHHOTO II0JIyBaroHa TpedyeT OT KOHCTPYKTO-
POB U yUYEHBIX peall3aliy HayYHbIX U TEXHUYECKUX PELICHHH, 00ECICUNBAIONINX YBEINUECHHE TPY30M0IbEMHOCTH
u 00béMa Ky30Ba, CHIDKEHHE Tapbl IOJyBarOHOB, YBEIHUCHHE MEXPEMOHTHBIX HMHTEPBAJIIOB C OJHOBPEMEHHBIM
yIIy4dIIeHneM IMPOYHOCTHBIX M AMHaAMHUYecKux kadecTB. HayuHnas HoBu3HA. BriepBrle npoBeeH aHaIN3 KOHCTPYK-
I[U1 TOJTyBaroHOB, pPACCMOTPEHBI MX MPEUMYIIECTBA U HEJOCTATKH, ONPEIeNeHbl TEHACHIIMH B COBEPIIEHCTBOBAHUU
JITaHHBIX KOHCTPYKLUI noxyBaroHoB. IIpakTyeckasi 3Ha4MMOCThb. AKTyaJabHBIM IIPU COBEPLICHCTBOBAHUU KOHCT-
PYKLMH Ky30Ba IOJyBaroHa siBJsIeTCSl 00OOIEHNE TEOPETHYECKUX, HAyYHO-METOANYECKHX, IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUM, HANIPABIEHHBIX Ha JaJbHEHINEE YIIydIIEeHUE TEXHUKO-I)KOHOMHUYECKUX MapaMeTPOB IOJIyBaroHOB.
PaccMoTpeHHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH KY30BOB HEKOTOPBIX MOJIENICH COBPEMEHHBIX MOJYBarOHOB MMEIOT
MPaKTHYECKYIO LIEHHOCTh X MOTYT OBITh MCIOJIb30BAaHBI B JAbHEHIINX pa3paboTKax.
Kniouegvie cnosa: moiryBaro; KOHCTPYKLHS; Ky30B; 00bEM Ky30Ba; Ipy30H0ABEMHOCTh
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