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1. ABSTRACT

A selected history of the developments of steelcstires in Albania, in four main periods,
in the arch of time from the beginning of the 2@#ntury until nowadays, is presented.
Remarkable steel structures in Albania, as theesarstructures, the largest structures,
some interesting structures in the design and oaetgin of the past and the presence, are
selected and presented. The Bahcallek Bridge asldest steel bridge, the Dragot Bridge
with the largest span of 108 m, the original solusi used during the Reconstruction after
the World War I, the roof space truss of the Palat Congresses in Tirana with the
largest span of 54 m, and, the New Passenger Talwiithe Tirana International Airport
“Mother Teresa” as an important building of modsteel structures in Albania, are some
from the remarkable steel structures of Albani@aded and presented here. A relatively
rich history of the developments of steel strudureAlbania is presented, as an integral
part of the history of such developments in alltbgion, too. Related to steel structures in
Albania, the developments in education and reseiar¢he Civil Engineering Faculty of
the Polytechnic University of Tirana, as well dmde in the structural steel design codes,
are presented here, too.

2. INTRODUCTION
The history of the developments of civil enginegrimorks in a certain country doesn’t
belong only to the country where these works atitt, lwt, in the same time, it is also an

integral part of the history of such developmentall the region. In particular, this is true
for steel structures, too.

19



0 . Py
H APXITEKTONIKH ITIZ METAANKEZ KATAZKEYEZ - EPFA ANO XAAYBA - Il 6&%”%3&’5#53"’»?&?(,%@

Albania has its own relatively rich history of th#evelopments of steel structures,
beginning early in the 20th century. This histosypresented here in four main periods:
from the beginning of the 20th century up to thary&944 and to the end of the World
War |l, after the year 1944 with the Reconstructiohthe country, then with the
centralized socialist economy, and at last, afteryiear 1990 with democratic changes in
the country. Some of the remarkable steel strustimeAlbania, such as, the earliest
structures, the largest structures, some integestiuctures in the design and construction
of the past and the presence, are selected anehpedshere as milestones in the way of the
history of steel structures in Albania.

Related to the developments of steel structuresliania, the education and research in
the Civil Engineering Faculty of the Polytechnic ilgrsity of Tirana, as well as, the
structural steel design codes, are discussed toere,

3. A SELECTED HISTORY OF STEEL STRUCTURES
3.1 From the beginning of the 20th century up to 1944

Four remarkable steel bridges are selected for ghrsod: the Bahcallek Bridge, Buna
Bridge, Lekli Bridge and the Dragot Bridge.

The steeBahcallek Bridgeover the Drin River in the city of Shkodra is tblelest steel
bridge in Albania. It was built before the year 291the year of the Independence of
Albania and the year of the establishment of tidependent Albanian State [1][2].

The Bahgallek Bridge has been a very important vodr&rt of the road Tirana - Shkodra
at the 97th kilometre [2], linking the cities of I&idra and Lezha. Next to this steel bridge,
since 1972 and then, a new reinforced concretgybriths been designed and constructed
by Albanian engineers [2] (Fig. 1 — left). Todayetsteel Bahcallek Bridge, not any more
in service (Fig. 1 — right), is under the attentafrthe Institute of Culture Monuments in
Tirana [3].

Fig. 1 The Bah(;,alk rldge
Left — View from the Rozafa castle: steel bridge (down) and reinforced concrete bridge (up);
Right — View of the steel bridge from the side of Shkodra

The original steel Bahcallek Bridge has a totagtbrof 144.5 m, with 5 large spans and 1
lateral small span on the side of Shkodra, as agllt is a single-lane bridge with a usable
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width of 4.0 m. The main structural elements ofreatthe 5 large spans are two simply-
supported steel trusses (Fig. 2), with a spanenthximum of L=27 m, with a depth of
H=2.53 m, and realized with rivet connections aptices. The original steel Bahcallek
Bridge has had two main interventions (replacenwnthe original trusses in the two
lateral large spans on the side of Shkodra (Fig.right)) [4], in the year 1945 after the
damages of the World War 11, and in the year 19%52He bridge reinforcement needs.

Fig. 2 The steel Bahcallek Bridge — original trusses

The Buna Bridge over the Buna River in the city of Shkodra is &weotold steel bridge in
Albania. This steel bridge, actually in serviceg(F8), is a vital link of Shkodra with its
surroundings and Montenegro.

Fig.3 The Buna Bidge today
Left — View from the side of Shkodra; Right — Entering towards Shkodra

The steel Buna Bridge, with its first design projetthe year 1911 and 1912 (Austrian
project) [5], results as the bridge with the oldéssign project in the archival fund of the
transport infrastructure works in the Central TecahArchive of Construction in Albania

[2]. In the year 1927, the steel Buna Bridge, hgyassed through the World War | and
further, results with its superstructure consistdfdonly a part of its original steel

superstructure as well as of a temporarily reconted part [6]. The design project of the
year 1927 (Austrian project) of the Buna Bridge [B{d just to replace the temporarily
constructed part with a definitive one, as in itgioal steel superstructure [6]. The Buna
Bridge, with its steel superstructure as in itgiol (Fig. 4), was completed in 1928 [7].
Today the original steel superstructure of the BBnidge results as totally replaced by
another steel superstructure of the Bailey typ@.(B), in the beginning because of the
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damages of the World War I, and later on, timerafime, for the bridge reinforcement
needs [5].

The steel Buna Bridge is also the only bridge ibaiia that has functioned as a movable
bridge, allowing the movement of ships along theigeble Buna River, and, so, linking
the Adriatic Sea with the Shkodra Lake. Both of tlesign projects of the Buna Bridge,
the first design project of the year 1911 and 184@ the design project of the year 1927,
had foreseen the solution of a movable bridge aligwhe navigation [2] [5] [6]. The
report about the test done at the end of work$i@fBuna Bridge, in 1928, confirms that
the bridge opening-closing process functioned quigdl, the bridge opening took 10
minutes and the closing 12 minutes [7].

The Buna Bridge has a total length of 165 m, withr§e spans and 2 small lateral ones. It
is a single-lane bridge, with a useable width 6f @h. for its original superstructure and of
3.2 m for the actual Bailey one. Regarding theinalgBuna Bridge (Fig. 4-a), the main
structure of the 6 large spans consists of twaeivesteel trusses, with a distance of 4.2 m,
with a span at the maximum of L=27.52 m and witthegth of 2.8 m. Continuous trusses
were used for the two large spans from the sidéh&iodra and cantilever (Gerber) trusses
for each of the two spans in the other large sffigs 4-a). In each of these two spans with
cantilever (Gerber) truss (Fig. 4-b), it was thepanded truss that during the World War I
has been collapsed and then replaced, firstly withooden structure, and then, with a
Bailey one.
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Fig. 4 The original Buna Bridge
(a) — Bridge elevation: T1 — continuous truss; T2 & T3 — cantilever (Gerber) truss; T4 — simply
supported truss; (b) — Fragment of two spans with cantilever (Gerber) truss: T2-C — cantilever truss;
T2-S — suspended truss.

The steelLekli Bridge, over the Drino River (branch of the Vjosa Rivaryd near the

southern city of Tepelena, is a work-of-art in thad Tepelena — Kelcyra, just after this
road branches from the road Tirana — Tepelena rol@stra. The Lekli Bridge is the
oldest steel bridge in Albania that is in servicelay with its original superstructure,
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without any change during its life. The design pobjof the Lekli Bridge (a French
project) is of the year 1925 and 1926 [8].

The Lekli Bridge is a two-span bridge with a tdeigth of 81 m, as well as, a single-lane
bridge with a usable width of 4.0 m. The main dinua elements of each span are two
simply-supported steel trusses (Fig. 5), with aadise of 4.5 m, with a span of L=40.0 m,
with a depth of 4.5 m, and as riveted trusses.

Fig. 5 The Lekli Bridge

The steeDragot Bridge over the Vjosa River, is another work-of-art e road Tepelena

— Kelcyra, following the Lekli Bridge in the waywards the city of Kelcyra. The steel
Dragot Bridge is the largest span bridge in Albanith the span of 108 m. It is also as
another old steel bridge in Albania that is in gg\today with its original superstructure.
Its design project (Italian project) is of the ya&B35 [9].

The Dragot Bridge is a single-span bridge and glsilane bridge, with a total width of

7.86 m, accommodating a usable road width of 4anohtwo sidewalks of 1.0 m outside
the bridge structure. The main structural elemeares two riveted steel trusses of a
polygonal layout (Fig. 6), with a distance of 543 with a span of L=108 m and with a
depth of 12.0 m at the mid span.
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The trusses are braced at the top and bottom chasdwell as, vertically (Fig. 7). The
vertical bracing, at the main vertical membershef truss lattice, is placed 4.82 m over the
bridge pavement.

23



0
EBVIKG Zuvedplo .
MetaAkov Kataokeumv

H APXITEKTONIKH ZTIZ METAAAIKEZ KATAZKEYEZ - EPTA ANO XAAYBA - I 6

b RAR

AF . LR b ;
Fig. 7 The Truss Bracing of the Dragot Bridge
Left — Fragment of the braced trusses; Right — Bottom view towards Tepelena

3.2 Reconstruction process after the World War |1

One of the most urgent objectives of the Reconstmicprocess in Albania, after the
World War II, was the rehabilitation of the paragzroad network, with 4500 linear
meters of damaged and collapsed bridges [1]. Taetstal steel, with the merit of the fast
erection, was widely used in this reconstructioocpss, not only for steel bridges but and
for reinforced concrete ones. Related with the rotmerit of reusing structural steel
products and elements, after repairing and adaptegpetroleum steel tubes, hangar steel
trusses, and steel trusses of the Herbert typayallable in the country, were used in the
reconstruction process of bridges. On the othedhateel trusses of the Bailey type,
provided by UNRRA (United Nations Relief and Reltigtion Administration), were
widely used in this reconstruction process of beglgoo. All this reconstruction process of
bridges, including relevant studies, design andstrantion, was faced from the Albanian
engineers of that time [1] [2], educated in the WesEuropean Universities.

An interestingbridge example with petroleum steel tubsstheRrogozhina Bridgeover
the Shkumbin River, at the 40th kilometre of thaddurres — Vlora [2] and where the
cities of Rrogozhina and Lushnja meet each othlee. Rrogozhina Bridge with petroleum
steel tubes was built in 1945 (Fig. 8 — left), nead instead of the previous Rrogozhina
Bridge with 5 reinforced concrete arches of a spah=47.2 m, collapsed during the
World War Il. The Rrogozhina Bridge with petrolewteel tubes, recently not any more in
service (Fig. 8 — right), has to be under the &ttarof the Institute of Culture Monuments
in Tirana for its original solution.

The Rrogozhina Bridge with petroleum steel tubesdtotal length of 216 m, consisted of
two parts, the part of the petroleum steel tub@eiructure with a length of 144 m and 9
spans of L=16 m, and the other part of the reirddrconcrete superstructure with a length
of 72 m and 9 spans of L=8 m. The bridge is a sHi@he bridge with a total width of 4.4
m, accommodating a usable road width of 3.0 m armddidewalks of 0.55 m. The main
structure of the steel tubes superstructure [1] §bBsists of two groups of structures of an
axial distance of 1.8 m, while, each of the twoug® with the cross-section width of
1.034 m, consists of three trussed-beams, of adhaming type and of an axial distance
of 0.395 m from each other. Each of the trussednleia a continuous structure with a
span of L=16 m and a depth of H=1.72 m (as an aki&thnce). The top chord of the
trussed beam is built up from two petroleum stebles of a diameter of D=24.5 cm,
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placed one over the other with a space of 6.0 cynnleans of proper spacers). A
continuous top chord is provided by welded platplices of the 8.0 m long petroleum

steel tubes. To work together and provide a builsection, the two tubes of the top chord
are enclosed and plated braced, spaced at 1.21m® tm along the chord. A 10 cm deep
double channel section is used for the horizord#tbin chord, and, a 12 cm deep | section
is used for both, the incline bottom chord anditioéine strut of the trussed beam. The top
chords of all the six trussed beams, of the twougsotogether, are braced together
transversally with vertical steel bracing, as wadl, they are partially encased in the
reinforced concrete slab of the bridge deck.

Fig. 8 Th S
Left — During construction in 1945; Right — The bridge today

The hangar steel trussegof a depth of H=4.0 m), by reinforcing and addingw
intermediate supports, were used as continuesesussoridges. The Mifol Bridge [1] [2],
over the Vjosa River and in the road Fier — Vigregviously with 5 reinforced concrete
arches of a span of L=47.2 m and remained aftevwtbdd War 1l with only 1 arch, results
as the bridge with the longest span of L=23.6 nomstructed in Albania with hangar steel
trusses, as completed after the design of 194%r Alfiie design of 1949, to reinforce the
bridge, another intermediate support was added 9Fig

Fig. 9 The Mifol Bridge

The existingsteel Herbert trussegof a depth of H=2.0 m), as standard military Qed
trusses consisted of pre-fabricated modular udits myramidal form (pyramidal unit of 2
m deep and of a rectangular base of 1.2 m acrods2&n m along the bridge), after
repairing their damages of the World War Il, wesedi in the reconstruction process of
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bridges, too (Fig. 10). The Topojan Bridge [1] [2],single-span bridge over the Black
Drin River and in the road Burrel — Peshkopi, poengily with a reinforced concrete arch of
a span of L=36.2 m and then collapsed during theld\War I, results as the bridge with

the longest span of L=27.5 m reconstructed in Abpamith steel Herbert trusses, as
completed after the design of 1946. These steebeéfertrusses of L=27.5 m were

suspended to the reinforced concrete cantilevers.®fm long at both of the bridge

supports. The Topojan Bridge, after the design @741 was reconstructed again as a
reinforced concrete arch bridge.

Fig. 10 Herbert trusses during
Left — The Bahcallek Bridge; Right — The Mat Bridge

Thesteel Bailey bridge trussedeveloped for use by the Allied armies in the \Wavar I
after the design of Donald Bailey (British), werelaly used in the reconstruction process
of bridges in Albania (Fig. 10). The Bailey briddgeusses [11], easily adjusted to
accommodate different span lengths and traffic dpadnsist of pre-fabricated modular
units of 1.45 m deep and 3.05 m long, light enotggbhe manhandled. The Bailey bridge
trusses, on each side of the bridge, can be ujprée tunits wide and two units deep. The
Bailey bridge trusses are firstly described of howch units the truss is wide, and then,
how much units deep. For example, the descriptionle-Single (Fig. 11) means the
truss is two units wide and a single unit deep.

Fig. 11 Double-Single Bailey bridge trusses — The Buna Bridge
Left — Side view; Right — Top view

The Doda Bridge [1] [2], over the Black Drin Rivand in the road Peshkopi — Kukes,
results as the bridge with the longest span oDibeble-Double Bailey bridge trusses used
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in Albania, with the span of L=48.77 m, as firstignstructed after the design of 1946, and
then with the span of L=42.67 m, as reconstructest ghe design of 1949. The Shijak
Bridge, over the Erzen River and in the road Tiraddurres, results as the bridge with the
longest span of L=36.6 m reconstructed in Albanithwriple-Single Bailey bridge
trusses, as completed after the design of 195f[1The Shijak Bridge was built after the
design of 1923 as a two-span bridge with steellqmdi@trusses of a span L=35.0 m, was
collapsed during the World War Il, was firstly restructed in 1945 as a suspended
pedestrian bridge, then, after the design of 1984 meconstructed as a two-span Bailey
bridge, and at last, after the design of 1974 easnstructed as a reinforced concrete arch
bridge [1] [2].

3.3 Through the period of the centralized socialist economy

The mostly used steel structures in Albania, duthmeg period of the centralized socialist
economy, are those imdustrial buildings and works A multi-branched industry was
developed during this period. The industry durihgs tperiod benefited and from the
established eastern-oriented relations of Albanith whe Soviet Union (1948—-61) and
China (1961-78), in financial and technical aidee@f the largest industrial enterprises of
Albania in this period is the Metallurgical Combinear the city of Elbasan, occupying an
area larger than the city of Elbasan in itself. €bastruction of the Metallurgical Combine
began in 1971 and passed through some phasesséitecein 1985 [12], 41.000 tons of
steel structures were produced and used for thestwmtion of different industrial
buildings and works of this Metallurgical Combineyo remarkable steel structures are
selected here from the Metallurgical Combine inaSlm, a special steel-girder of a span of
L=36 m in the Steel Plant [13], both serving asame runway girder and a substantial roof
girder, as well as, a gas-holder of a 54.000 maciap[14].

The Steel Plant of the Metallurgical Combinén Elbasan is a single storey building,
120.5 m wide and 206.5 m long, with 5 spans varyiogh L=21 m, L=24 m up to L=27
m, and, with a total of 25 overhead traveling ceawéh a lifting capacity varying from 12
tons, 15/3 tons, 20/5 tons, 50/10 tons up to 7528. From all the steel structures of the
building, such as roof trusses, the steel uppdrgdahe columns (over the crane runway),
different crane runway girders, etc. (Fig. 12 +)]ed special steel-girdes selected in the
36 m long column-free segment (imposed by the teldgy needs) of the lateral
longitudinal axis of the building (Fig. 12 — righf)his special steel-girder with its span of
L=36 m, like a built-up box girder, serves both as a eramway girder and a substantial
roof girder. The loads of four overhead travelingnes with their lifting capacity of 12
tons and 15/3 tons and with the crane-length om22s well as, the loads from the roof
trusses with the span of 24 m, are all to be accodated from this girder. This special
steel-girder, like a built-up box girder, consisfstwo parallel built-up steel girders (in a
distance of 1.65 m) braced together at the levietsppand bottom flanges, and, vertically
braced at a space of 6 m, too. While the crane aynsvsituated over the inside girder, the
two parallel girders share their roof truss loasd24.2 % for the inside girder and 78.8 %
for that outside. Both these two parallel builtsipel girders, of the span of L=36 m, result
with their depth of 3.35 m, while, on the other dathey differ in the flanges dimensions
and in the web thickness, having a flange sectio620x25 mm and 550x22 mm and a
web thickness of 16 mm and 14 mm, for the insidelegi and the outside girder,
respectively. The two parallel built-up steel grsleesult also as welded built-up girders
with transverse and longitudinal stiffening ribs,vaell as, with riveted splices and riveted
bracing connections.
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e teal = :
Combine in Elbasan — The Steel Plant during construction
Left — Fragment of the Steel Plant; Right — A special steel-girder of a span of L=36 m

A variable-volumegas-holder of a capacity at the maximum of 54.000 [14], built in

the Metallurgical Combine in Elbasan, is selectedgehtoo. As a variable-volume gas-
holder, it was designed for a low pressure not edicy 3.53 kPa (0.035 atm). On the
other hand, as a variable-volume gas-holder, itdessgned and constructed as the type of
a wet gas-holder with helical guides (of a telescé@rm) (Fig. 13).
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Fig. 13 wet gas-holder with helical guides of a 54.000 m3 capacity
— built in Metallurgical Combine in Elbasan

The gas-holder of this type built in the Metallw@i Combine in Elbasan, with a
maximum diameter of 44.31 m and a maximum heightt®fm, was designed and
constructed of 5 units: the bell as the upper migvamit, the 3 telescopes as the
intermediate movable units, and the tank as thetdixed unit, filled with water (Fig. 13).
Under the influence of the gas pressure, a riseigdl movement of the gas-holder of this
type begins with the bell, carrying along the upi@éescope, and then, in turn, it continues
with the telescopes. The helical movement of thé @@l the 3 telescopes is due to the
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presence of the helical guides at an angle of dd the outer surface of the bell and the
telescopes (Fig. 13), and also, of the relevanplesuof rollers on the upper end of the
telescopes and of the tank. The gas-holder getmatamum capacity and its maximum

height when all the movable units, the bell andti#lescopes, are in their upper position
(Fig. 13). On the other hand, the gas-holder gstkower position and its minimum height

when all the movable units, the bell and the talpss, are in their lower position inside
the tank and rest on special seats on the tank&rhotilydraulic seals are provided between
different units of the gas-holder, not allowing thes escape.

The steel structures, during the period of theredimed socialist economy in Albania, in
addition to the industrial buildings and works, eeised fosocial and cultural buildings
too. The steel space truss of the roof of the Ratd€Congresses in Tirana is selected here
as a remarkable structure for these kinds of mglslin Albania.

Theroof steel space truss of the Palace of CongresseBEirana, with its design of 1984
[15], is the largest span roof in Albania with asmf 54 m. It is a double-layer flat space
truss of a circular plan layout, with a diameteiDaf54 m, a depth of 5.35 m at the center
and 2.00 m at the supports (Fig. 14).
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Fig. 14 The grid arrangement of the roof steel space truss of the Palace of Congresses in Tirana
Square hollow sections, as built-up of two equgldections continuously welded along

their edges, were used for the members of the speele truss. On the other hand, circular
shaped tubes, as seamless tubes, of a lengthah48 diameter of 18.0 cm and 1618,
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and a thickness of 3.5 cm, were used for the notlése steel space truss [15] [16]. Plate
connectors and welded connections were used fomiimber-node connections of the
steel space truss. The plate connector had to le@valong the circular shaped tube of
the node, and, on the other hand, while the entheftruss member was slotted for an
adequate length, the plate connector had to bet@adséen the slot and welded, too. The
space truss members and nodes were produced Metadlurgical Combine in Elbasan
[16]. A temporary steel structure, especially desiy was used for the erection of the steel
space truss. The central part of the steel spass,tof a radius of 11.25 m, was assembled
directly in its final position over a special platin supported by the temporary steel
structure. On the other hand, 16 radial sub-assemblere pre-assembled on the ground
and then lifted into their final position, suppaltey the definitive outer ring of reinforced
concrete and of a radius of 27 m, and, by the imingr of a radius of 11.25 m, as part of
the temporary steel structure (Fig. 15 — left).ieatthe 16 sub-assemblies, of a weight of
4.5 tons, was a part of the truss circular plamilays a 1/32 part of the circle between the
radii of 11.25 m and 27 m. For the rest of thedrosembers, they were separately lifted
and then assembled. After assembling the entireespaiss (Fig. 15 — right), a well-
defined scheme was used for the launching of thelevepace truss into its working
position [15] [16].

Wl

Fig. 15 The roof steel space
Left — Truss radial sub-assemblies; Right — Fragment of the entire assembled space truss

All the construction process of the roof steel gpaass of the Palace of Congresses in
Tirana, including relevant studies, structural gsigl computer programme, design, and
construction, was faced from the Albanian enginegersollaboration with the University
of Tirana and the Center of Applied Mathematics &amputer Science (INIMA) in
Tirana [16].

3.4 After 1990 with democr atic changes

Actually, referring to this period after the yea®9D with democratic changes in the
country, a significant development of steel streesuresults in Albania. Different steel
structures result to be constructed during thidogersuch as industrial buildings and
works, commercial buildings, social buildings, lged and overpasses, petrol stations,
power transmission line towers, etc. Albanian conngs result to operate successfully in
the design and construction of steel structureslibania, either totally engaged with steel
structures Konstruksione Metalike Shaktd.) in Tirana;SigmaShpk (Ltd.) in Tirana;
Europa Shpk(Ltd.) in Elbasan, etc.), or, both engaged witrekstructures and reinforced
concrete structures, tooTrema Engineering 2 Shpk.td.); etc.). Partnerships with
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international companies or international compametheir own operate successfully, too.
Two remarkable steel structures are selected Hdre: New Mat Bridge and the New
Passenger Terminal of the Tirana International dirpMother Teresa”.

TheNew Mat Bridge(Fig. 16), built in the year 2002 over the Mat Rie®ad near the city
of Milot, is an important work-of-art in the roadrana — Shkodra. The New Mat Bridge is
the first composite steel concrete bridge buildlbania, as well as, it is the second longest
bridge in Albania and the longest steel bridge.

The New Mat Bridge [17] has a total length of 620with 18 spans and with the spans
distribution as 30 + 16 x 35 + 30 m, as well as & three lane bridge with a total width of
12.5 m, accommodating a usable road width of 10.&nohtwo sidewalks of 1.0 m. The
main structural elements are two continuous beasssteel girders acting compositely
with the reinforced concrete slab. The two mairlstgrders, spaced at 6.9 m, with a span
at the maximum of 35 m, and, of a depth of 1.9 iailmterconnected at 7.5 m intervals by
light transverse trussed beams and by transverdergiat the supports. The girders, after
their welding and stiffening against local bucklimy shop, were transported to the
construction site divided into 11 m and 12 m segsjeand then, the remaining
connections, with high strength bolts, were atdite, under quality control conditions. All
the steel part of the bridge was erected by crahe.bridge was designed and constructed
by an Italian company.

3atabitay

Fig. 16 The new Mat Br g mposite steel and concrete bride/; I
Left — Side view; Right — Bottom view

The New Passenger Terminal of the Tirana Internationdirport “Mother Teresd
(previously - the Rinas Airpor{)L8], opened in March 2007, is an important buiddiof
modern steel structures in Albania (Fig. 17). Thmstruction of the New Passenger
Terminal was privately managed by Tirana IntermaticAirport Shpk. (Ltd.) consortium,
which holds the rights to manage, operate and dpvitle Tirana International Airport
“Mother Teresa” for a period of twenty years, unttee BOOT (Build, Own, Operate,
Transfer) concession agreement signed in Octobed4 2Between the Albanian
Government, the former owner, and this consortilime Tirana International Airport
Shpk. (Ltd.) consortium is owned by HOCHTIEF AirpbddmbH (HTA), one of the
world’s leading private airport managers and ineestDEG — Deutsche Investitions- und
Entwicklungsgesellschaft, a member of the KfW BagkiGroup specialized in the
financing of corporate and infrastructure investteem Europe, and the Albanian-
American Enterprise Fund (AAEF), founded in 1995thg United States Congress to
support Albania’s transition to a free market. ™M@w Passenger Terminal of the Tirana
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International Airport “Mother Teresa”, with an i@t annual capacity of one million
passengers and enabled to be increased up tontlifies, was designed by the Malaysian
architect Hin Tan, educated in the UK, with a 1&rgeexperience in some of Europe’s
leading architectural practices, in London and fand, after the year 2000, returned to
Malaysia with national and international projectBhe Tirana International Airport
“Mother Teresa” is the winner of the PAM Award 20@7the Overseas Projects Category,
awarded by the Malaysian Institute of Architect&B. On the other hand, the structural
design and construction of the New Passenger Tafrafrthe Tirana International Airport
“Mother Teresa” were undertaken by the Albanian pany Trema Engineering 2 Shpk.
(Ltd.), as one of the leading companies in stradtdesign and construction in Albania.
While, the German company DIWI Consult Internatio@anbH, specialized in planning,
design and construction in civil engineering, wharged as the design checker, as well as,
as the construction supervisor. The constructiazaben May 2005 and was completed in
March 2007.

—— S S==<NaN| G e
Fig. 17 New Passenger Terminal, Tirana International Airport “Mother Teresa”
Left — Truss zone roof; Right — Terminal Entrance.

The New Passenger Terminal [19] is a single stbrelgding of a T-form plan layout, of a
total T-depth of 112 m, a T-web-width of 66 m, aamd -flange-width of 138 m. The T-
form plan layout consists of the T-flange zone cHje as the Truss zone, and, of the T-
web zone, as the Beam zone. The symmetry axiseof #orm plan layout is referred here
as the building longitudinal direction. After entey the glazed facade at the landside in the
Truss zone and after the check-in, the progress tamdside to airside is linear in the
longitudinal direction of the building and towarttie departure hall at the end of the beam
zone, where another glazed facade at the airsigmlsethe aircraft and runway beyond.
The building has a mono pitch roof falling gradyai the longitudinal direction (a slope
of 4 °), from the landside towards the apron ataingide. The height of the building varies
from 16 m at the landside to 9 m at the airsidé.ti#d building structure is a steel-framed
structure. All the structural steel members arEwfopean standard sections, such as HE-A
and HE-B sections (European wide flange beams), @H& RHS sections (European
Circular and Rectangular hollow sections, respebt)y IPE Sections (European | beams),
as well as, of welded plated built-up | sectionfie Tconnections, mainly, are bolted
connections.

The Beam zone, measuring 112 m x 75has a steel-framed structure with moment-
resisting joints and mainly pinned supports, exdbptrigid supports at the ends of the
Beam zone, at the end where the Beam zone meelguks zone and at the airside end.
As part of the longitudinal main frame of the binlgl (in the longitudinal direction of the
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building) (Fig. 18-a), the steel frame in the Beaome, spaced dt2 m, consists of five
spans from 9 m, 12 m to 18 m, spanned by the aomiim main beams of a HE-600-A
section. Secondary beams of a HE-300-A sectiorgespat 3 m, are supported on the main
beams. The transverse steel frame in the Beam @#ge 18—c) consists of 6 spans, 5
spans of 12 m and a shorter lateral one of 6 m.cbhenns in the Beam zone, mainly, are
conventional vertical columns of a CHS-406.4/126&ti®n. The columns at the airside end
of the Beam zone are architecturally expressed-asage columns (a slope of 18 ©) (Fig.
18-a; Fig. 19 — right), and, they are of weldedgdabuilt-up | sections, being tapered from
a section depth of 849 mm at the top to a sectepthdof 616 mm at the bottom. The
columns at the end of the Beam zone, where the Baam meets the Truss zone, are
inclined columns (a slope of 20 °) of welded plavedt-up | sections, being tapered from
a section depth of 1010 mm at the top to a sedepth of 543 mm at the bottom. These
columns, together with the inclined bracing of a S5#06.4/12.5 section, are also
architecturally expressed as overturned V-shapebeesr(Fig. 18-a; Fig. 20 — right).

LONGITUDINAL FRAMING - TRUSS ZONE & BEAM ZONE
\ \ \ | \ \

| | | | | |

S \ \ Airside

\ \ Sy =
| | §I
3 S 72'1777 77777 N T D - 7i°°
* 1

, 9000

16000

Glazing

112000

(@)

FRAMING - TRUSS ZONE TRANSVERSE FRAMING - BEAM ZONE

1]

|
12000 |, 12000 , 12000 , 12000 , 12000 6000
1 1 1 1

16000

1

i
66000
()

Fig. 18 Structural framing — New Passenger Terminal, Tirana International Airport “Mother Teresa”
(a) — Longitudinal structural framing in the Truss and Beam zones, inside the width of the Beam
zone; (b) — Structural framing in the Truss zone, outside the width of the Beam zone; (c) —
Transverse structural framing in the Beam zone.

The Truss zone, of a 38 m x 132 m area and withglesspan of 38 m in the longitudinal
direction of the building (as it is referred herng)named after its roof steel trusses of a 6 m
spacing and of a 38 m span. The roof trusses aamebofv-string shape, with a straight top
chord of a slope of 4 © and a parabolic bottom @¢hboth of a HE-240-B section, and, with
falling diagonals of an IPE-240 section. PurlinsaoHE-180-A section and of a 4 m
spacing are supported on the top chord of theasyss well as, purlins of a RHS-150x100
section and of a 2 m spacing are supported ondtierb chord. The roof trusses, spaced at
6 m, are rigidly supported on each of the two sidesthe columns of a 12 m spacing, as
well as, on the beams under the roof trusses, asdspanning between these columns.
The beam under the roof trusses is a continuoum befaa CHS-457/16 section. The
trusses are braced at the levels of their top attbin chords, and, vertically, too. The
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columns of the entrance side of the Truss zonea @@HS-457/10 section and pin-
supported, are also architecturally expresseddisméu columns with a slope of 20 ° (Fig.
17). The other columns on the other side of thestzone, along the axis where the Truss
zone meets the Beam zone, are rigidly-supportedétite same cross-section, inside and
outside the width of the Beam zone (Fig. 18-aA)it is mentioned above, together with
the inclined bracing, these columns are also achitally expressed as overturned V-
shape members. The glazing of the entrance (Fig)18early at the middle of the 32 m
span of the truss zone, is supported at its owndation and at the truss bottom chord,
where, due to a sliding support, it is no affedigdhe truss loads.

Fig. 19 New Passenger Terminal, Tirana International Airport “Mother Teresa” — During
construction: Left — Transverse bracing in the Beam zone; Right — V-shape columns along the
airside axis at the Beam zone

All the framed-structure of the building, as a what braced at the roof level, in the Truss
zone and the Beam zone, as well as, between themaoe| in the transverse and
longitudinal directions of the building. The joirdéthe framed structure are architecturally
expressed and structurally interesting, too (Fi3. 2

For the framed-structure of the building, as a whal 3D static and dynamic analysis was
performed by the structural engineers, as well las British Codes were mainly used for
the structural design, except the Eurocode EC-8#iseismiaesign. Special joints of the
framed-structure were modeled and analysed by nadimste element techniques.

N “‘ D -
Fig. 20 Exposed joints — New Passenger Terminal, Tirana International Airport
“Mother Teresa™ Left — along the entrance side axis at the Truss zone; Right — along the axis
where the Truss zone meets the Beam zone
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4. EDUCATION, RESEARCH AND DESIGN CODES

Up to the year 1990, the teaching of steel strestim the University was after the Eastern
experience and, mainly, the Russian one. With deaticcchanges in the country after the
year 1990, the general orientation of the courdwards Western European countries was
reflected to the high education, too. The TempugyRMme has been very useful for the
revision and updating of the curricula in Civil Emgering, according to those of Western
European Universities, and, very useful for theaiatng of the teaching staff, too. The
steel structures, as an integral part of all thers®s in Civil Engineering, have benefited
from the Tempus JEP Projects (AC JEP 11558-96 thighpartnership Paris-Tirana-Turin
and AC JEP 13134-98 with the partnership TiranaeA#faTurin), as well as, from the
Tempus IMB Mobilities (Rome, Turin, London), too.

On the other hand, regarding the research in theesity, the studies have been oriented
to the needs of the real practice of steel strestfor technical-economical solutions. One
of the directions of such research studies, begmfriom the year 1980, was related with
steel space trusses and, especially, with doulka-llat space trusses [20]. The studies
were related with the structural analysis afterfthiéee element method, structural analysis
after the equivalent continuous environment mettiechperature changes effect, seismic
vertical component effect, member-node joints, &l as, with the composition of the
relevant structural analysis computer programmeBoWwing these studies and up to now,
certain steel space roofs have been designed arsdrgcted in the country, culminated
with the steel space roof of the Palace of Congee@s Tirana (Fig. 14, 15). Another
direction of the research studies is related with dptimum design of steel trusses. Based
on the fact of not having a single best optimizatioethod for steel trusses, a package of
some optimum design procedures by the most efficigtimization methods has been
intended. Such a package, with optimum design piwwes solving practical problems and
complying with the Albanian Code KTP-10-78 of theet structures, has been intended,
too. The relevant studies resulted with the optindesign procedure after the optimality
criterion of the feasible most stressed state aridénfeasible largest slenderness ratio state
[21], as well as, they also resulted with the optimdesign procedure of steel trusses after
an optimization method of nonlinear mathematicalgpamming, such as the optimization
method of sequential linear programming with moimits [22] [23]. The relevant
computer programmes for the two procedures wergyosed, too.

University always has had a key role in the develept of the structural design codes.
Actually, as the country has entered the procesadopting Eurocodes as the national
structural design codes, in general and in padrcidr steel structures, the University has
the great challenge, not only for the teaching eispdut also, as an important actor, in
propagating the Eurocodes and preparing the natammexes, too.

5. CONCLUSIONS

The history of the developments of steel structume8lbania, as an integral part of the
history of such developments in all the regionutssas a relatively rich history, beginning
early in the 20th century till nowadays. It is tekh with different circumstances in the
different periods of the country, but it is duett® material of steel in itself, with its
wonderful properties used by engineers. The aaleaklopments of steel structures in
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Albania promise that the history of steel structuvall continue in the way of positive
developments.
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