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ABSTRACT

The purpose of this paper is to promote a solution for the connection of the two Pan-European Corridors
i.e. the Corridor VIl and the Corridor X that go through the territory of Republic of Macedonia. Their single joining
point is the city Skopje, and as a result we came to an idea to use their connection at another place. This
connection is going to enable better railway traffic and circular motion over the rail in the country along with the
uplift of the quality and service of transport in Macedonia. Moreover, we are taking about a single track section
with normal width of the track section which connects both Pan-European Corridors in the district between
Sopotnica and Meseista.

Contents
Introduction 108
Terrain features and technical parameters 108
Technical characteristics and investment costs 109
Conclusion 111

Corresponding author:

zafirovski@gf.ukim.edu.mk (Zlatko Zafirovski, Ph.D., Associate Professor)
krakutovski@gf.ukim.edu.mk (Zoran Krakutovski, Ph.D., Professor)
ggjosevski@gmail.com (Goran Gjosevski, B.Sc., Student)



CTpouTenbCTBO YHUKANbHbIX 34aHUN U coopyxeHun, 2014, Nell (26)
Construction of Unique Buildings and Structures, 2014, Ne11 (26)

Introduction

The Corridor VIII has big economic and social influence on the development of the Republic of Macedonia.
The Corridor presents an existing railroad Kumanovo — Skopje — Tetovo — Kicevo — Struga. This railroad is very
important for the connection between Republic of Albania and Republic of Bulgaria. In 1992 the three countries
agreed on building a transport Corridor Durres — Tirana — Gostivar — Skopje — Kumanovo — Gueshevo - Sofia -
Burgas and the purpose of that Corridor will be the connection between the lItalian ports (Bari,Brindisi) and
Albanian ports (Durres,Vlora) from the one side, and the Bulgarian ports (Burgas,Varna) from the other side.
Another important Pan- European Corridor passes on the territory of Republic of Macedonia, the Corridor X. It is a
connection between Western European countries and the Greek port (Thesalloniki). The geographical position of
Sopotnica and Mesheishta and their distance of only 30 kilometers is a perfect opportunity for connecting these
two places with a railroad and in that case we are connecting the both Corridors (Corridor VIl and Corridor X).
This connection of the two Pan- European Corridors i.e. the Corridor VIII and the Corridor X will enable better
railway traffic and circular motion over the rail in the country along with the uplift of the quality and service of
transport in Macedonia [1-26].

~ l \
Warna

-0
—_rIstanbut
Skopje :
Diifrés , droqpolls
" Thessalonikit
X
lgoumenitsa

Figure 1. Pan-European Transport Corridors in the South of Europe

Terrain features and technical parameters

The Section between Sopotnica and Mesheishta is characterized with mountainous terrain, hard to reach
places and mountain peaks with height of 1500 m altitude. The whole section is characterized with high mountain
peaks and steep ravines which require building expensive objects and raises the price of this project. The first
and the last station are on about the same altitude Sopotnica (583 m) and Mesheishta (594 m). The air distance
between them is 33 km and 550 m.
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Figure 2. Terrain characteristics

The setting of the alignment offered various possibilities. The first solution was to build an object-tunnel
with length of 30 km which will join these two places. This was a very expensive solution so it was omitted from
the start. The price of the other two alignments was more acceptable.

Their idea was to sneak the railroad between the peaks and ravines and to offer quality and respectable
railroad traffic. In this two final variants were projected satisfying technical parameters such as:

Max speed: variant 1 (100 km/h), variant 2 (80 km/h).

Min curve radius: variant 1 (500 m), variant 2 (300 m).

Max gradient: 25 %o.

Max gradient in tunnel 10 %o.

Technical characteristics and investment costs

1 Technical characteristics

1.1 Coefficient of developing (K)
K= ((Lw- Lo)/ Lo)*100, [%0]
K: — Coefficient of developing
L.k — total length of alignment
Lo — length of straight line
The variant with bigger Coefficient of developing has a lower quality.
1.2 Coefficient of the route in curves (Ky,)
Kkr: (z Dk/ ka)v [m'/km]
Ky — Coefficient of the route in curves
Dy — total length in curves
L.« — total length of alignment
The variant with lower Coefficient of the route in curves has a better quality.
1.3 Coefficient of angles (a)
a =(Z a/Lvk), [e/km]
a — Coefficient of angles
> a — amount of all angles
Lvk — total length of alignment
The variant with lower Coefficient of angels has a better quality.
1.4 Middle curve radius (Rsr)
Rsr = (57.3 * (Z Dk/ Z a)), [m]
The variant with bigger Middle curve radius has a better quality.
Technical characteristics (Variant 1) are presented in Table 1.
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Table 1. Technical characteristics (Variant 1)

Variant 1

80 km/h (300 m)

The alignment has:

total length Lvk=56 833 m
49 curves with length Dk=17 923 m
The length of straight line Ly=38 910 m.
The amount of all angles 2ai=2910 s.
Coefficient of the route in curves Kr=46 %

Coefficient of the route in curves

Kkr=315 (m'/km)

Coefficient of angles

0=51.2 (-/km)

Middle curve radius

Rsr=353 m

Technical characteristics (Variant 2) are presented in Table 2.

Table 2. Technical characteristics (Variant 2)

Variant 2

100 km/h (500 m)

The alignment has:

total length Lw=51852m
36 curves with length Dy=22 605 m
The length of straight line Lo=29 247 m
The amount of all angles >0;=2298 -
Coefficient of the route in curves K=77 %

Coefficient of the route in curves

Ki=436 (m'/km)

Coefficient of angles

0=44,3 (-/km)

Middle curve radius

Rs=564 m

Investment costs

Investment costs (Variant 1) are presented in Table 3.

Table 3. Investment costs (Variant 1)

Variant 1 80 km/h (300 m)
Total length 56,833 m
Length of tunnels 6,260 m

Length of bridges 830 m
Investment costs 569,497,000 €
Total cost of the project 710,000,000 €
Cost of the project by km 12,493,000 €/km

Investment costs (Variant 2) are presented in Table 4.
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Table 4. Investment costs (Variant 2)

Variant 2 100 km/h (500m)

Total length 51,852 m

Length of tunnels 6,350 m

Length of bridges 700 m

Investment costs 631,939,000 €

Total cost of the project 787,000,000 €

Cost of the project by km 15,178,000 €/km
Conclusion

The results of the analysis are quantitatively and qualitatively talking about two variants.

The results are saying that the second variant (80 km\h and 300 m) is longer (56,833 km) and has less
objects along the alignment which means that it is cheaper with amount of 12,500,000 € per 1 km length.

The first variant (100 km/h and 500 m) is characterized with shorter route (51,852 km), but with more
objects along the alignment which means it is more expensive i.e. with amount of 15,200,000 € per 1 km length.
The aspect of time is very important and it is clear that the first variant (100 km/h) provides better solution for
transport of people and goods.

The Technical characteristics are clearly saying that the second variant (80 km/h) provides better quality
and in this stage of development it is a better choice for this kind of mountain route and gives satisfying technical
parameters and costs less.

In our opinion, we may conclude that in this development stage the second variant is recommended as
being a more rational solution.
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NpeaBapuTenbHble TEXHUYECKUE UCCNenoBaHUA ANA coeAUMHEeHUA ABYX
o6LeeBpPONEeNCKNX TPAHCNOPTHbLIX KOPUAOPOB Ha y4acTke ConoTHULaA -
MeweumwTa

3. 3acmposcku’, 3. Kpakytoscku®, I'. MioweBckn®
YHueepcumem Cesambix Kupunna u Meghodus e Ckoribe, 6ynbeap I oue [endes“ 6p. 9, 1000 Ckonbe,

Pecnybnuka MakedoHus

UHdopmauma o ctatbe UcTopusa KniouyeBble cnoBa
YOK 69 MopaHa B pegakumto 19 oktsa6ps 2014 CTPOUTENBCTBO XeNe3HbIX 4Oopor,
MpuHaATa 19 HosGpsa 2014 MHBeCTULMOHHBIE 3aTpaThl,
HayuHas ctaTbs obLeeBponenckasi Kopuaopsbl,
kopugop VIII,
kopugop X,

TpaHCMnopTHas CBA3b,
KENE3HOL0POXHbIE NYTH

AHHOTALINA

Llenbio gaHHOro mccrnefoBaHusl SIBMSIETCS COOENCTBUE PasBUTUMIO OBYX OOLLEEBPONENCKUX KOPWUAOPOB:
kopugopa VIl n kopngopa X, koTopble UayT Yepes Tepputoputo Pecnybnvkn MakegoHus. B HacTosilee Bpems
MX eQUHCTBEHHON TOYKOW nepeceyeHmns aensetcs ropod Ckonbe. B pesynbTtate, nosgBunack nges coeanHuTb 3T1
Ba Kopuaopa v B ApyroM Mecte. OTO coeAnHEHNE AOMKHO obecneyvnTb nyyllee Xene3HogopoXHOe ABMKEHNE U
KPYroBoe [BWXEHWE MO XXEne3HOW Jopore B CTpaHe Hapsdy C MOOHATMEM KOHKYPEHTOCMOCOOHOCTWM Jopor B
MakegoHuu, ynyylweHMeM KayecTBa YCnyr Ha XenesHo4opPOXHOM TpaHcrnopTe. PaccmaTtpuBaeTcst y4acToK MyTHw,
KOTOpLIN coeanHsaeT oba obLeeBponenckux Kopuaopa B panoHe mexay cenenmsmmn Sopotnica n Meseista.
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