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Inventory and State-of-Conservation Survey Model for Railway Heritage: The Case of
Turda–Abrud (Romania)
Ruxandra Coroiu , Dragomir-Cosmin David , Octavian Coroiu and Cornel Ciupan

ABSTRACT
This article explores the state of conservation and key characteristics of the Turda–Abrud narrow-gauge
railway heritage as a basis for discussion in the probable event of its future restoration for tourist
purposes. The aim of this research was to create a record of the aesthetic and technical features found
on site, to be used for prioritising critical heritage preservation interventions. The study was performed
in the context of new-found interest by local authorities and volunteers in restoring this particular
railway line, after 20 years of abandonment. Data was gathered between 2016 and 2019, and analysed
in order to both emphasise the heritage diversity, and measure present threat levels. Standardised
assessment forms were used for railway building data collection. The employed methods and
obtained results are detailed in the article.
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Introduction

In the late 19th century, Transylvania already had well-established
railway connections with Western Europe, but lacked secondary
lines serving local needs. The main routes distributed within the
region supported the booming local economy, linking important
destinations.1 It was soon recognised that areas rich in natural
resources had to be connected to the general railway network
through secondary branch lines, in order to assure the flow of
raw materials to new and profitable markets. In most cases,
financial constraints and technical restrictions due to mountainous
topography were the main reasons in opting for narrow-gauge
railway systems.2 The 760mm track gauge, much narrower than
the standard 1435mm, was implemented in Transylvania mainly
for industrial purposes, along heavily-forested areas containing
valuable wood species, quarries and mines.3 Trains carried wood,
stone, coal, ore, and occasionally also passengers.

Although narrow-gauge railways were developed in a second-
ary phase, later than the main-line railways, their economic impor-
tance was surprisingly high. The total distances of these routes
amounted to about 700km in Transylvania alone. Most of the
lines were built in the span of a century, since 1870, becoming
very common in this region by the 1950s. They had a brief
window of development, in a period when Romania lacked
proper road communications.4 However, by the end of the 20th
century, many narrow-gauge railways became unprofitable and
were abandoned, because of improvements in road transport.5

One such case is a narrow-gauge railway which runs for 93km
through the Apuseni Mountains, along the Arieș and Abrud
rivers, connecting the towns of Turda and Abrud (Figure 1). This
particular line is the third longest in the region, but its preserved
heritage is incredibly diverse compared to other similar railways.
It was abandoned in the 1990s, in a period of significant social
and political changes, following the fall of the Communist
regime, in 1989. After more than two decades of dereliction,
there is recent interest in restoring the railway for tourist purposes.
A steam locomotive already occasionally hauls two wagons on a
short 10km run between Abrud and Câmpeni, which has been
recently cleared.6

From the perspective of a full restoration, there was a clear inter-
est in creating an inventory of the remaining railway architecture
and the state of conservation of these buildings. Furthermore,
unique technical features that have survived were analysed and
included in the inventory data collection. The goal of this research

was to assess each individual building by employing a unified
method in order to form a risk chart, helpful in the visualisation
and prioritising of critical heritage salvaging, as well as to create
an overall record of the preserved key technical elements. The
assessment methods and results are presented in the article.

The Economic Case for Railway Construction

Discussions regarding the construction and design of the Turda–
Abrud narrow railway were initiated in the context of Turda’s and
Câmpia Turzii’s rapidly rising industrial development from the
second half of the 19th century. The main objective was to
connect raw material exploitation areas located in the upper part
of the Arieș valley, and simplify the flow of resource transport
towards these two centres. As early as 1871, Câmpia Turzii was
already connected to the main railway network of the Dual Monar-
chy of Austria and Hungary, which governed Transylvania by then.
Local merchants were considering a possible connection between
Câmpia Turzii and the villages located up the Arieș river in order to
access a larger market in the larger territory linked by main railway
routes (see Figure 1). On the brink of industrial rise, Turda was still
separated from the Austro-Hungarian railways and cargo had to be
transported to Câmpia Turzii the same way as from upriver to
Turda, in carts pulled by horses and oxen. As a result of these con-
straints, plans to connect Turda with the general railway system
were initiated shortly after, and in 1884 the Eastern Hungarian
Railway Company was granted the rights for the construction of
a railway link between Turda and Câmpia Turzii.7 The short 9km
line was inaugurated in the summer of 1885 and represented an
opportunity to expand the market for the resources exploited
upriver, thus creating the conditions for the construction of the
narrow-gauge railway between Turda and Abrud (Figure 2).8

Due to financial reasons and technical restrictions of the terrain,
Turda and Abrud were to be connected by a 760mm narrow-gauge
railway. Starting with 1891, the Ministry of Commerce in Budapest
had repeatedly granted the right of concession to various firms and
interest groups. The actual work for its construction did not begin
until 1911, when an engineer named Maximilian Schiffer together
with the Grünwald brothers, representatives of a local share-
holder’s group, were given the right of concession for 90 years.
Some of the lands crossed by the route of the railway were
ceded by the local population in exchange for one freight
wagon. This was essential for the communities in order to ensure
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Figure 1. The Turda–Abrud narrow-gauge railway in the context of the development of the Dual Monarchy’s general railway network, in 1912.

Figure 2. The Turda–Abrud narrow-gauge railway and its connection to the general network lines (original base map by Gönczy Pál, 1910, http://lazarus.elte.hu/hun/
maps).
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their supply of salt, used as food preservative, especially before
winter. Salt blocks were excavated in Turda’s salt mine and
would be hauled upriver directly by the new train. The narrow-
gauge track was opened on 20 June 1912 and, as stated in the con-
cession papers, remained in the property of the company, but went
under the operation of MÁV (the Hungarian State Railway
Company). The railway was operated by the Romanian Railway
Company only from 1920, following Transylvania’s union with
Romania in 1918. Soon after, the line became the property of the
Romanian State with the purchase of a large proportion of the com-
pany’s shares.

The industrial activity of the area intensified once the Turda–
Abrud narrow-gauge and the Turda–Câmpia Turzii standard-
gauge railways were open.9 In addition to the existing factories
which were producing beer, cellulose, plaster and caustic soda,
some new industries began to arise. A cement factory was estab-
lished in 1914, before glass and lime production began to soar in
1921, along with the prestigious roof-tile workshops opened in
1927. However, the most renowned factory was the so-called
Silica brick factory which produced a wide range of state-of-the-
art products such as refractory fire bricks, which were very new
at the time.10 New mining techniques were also being employed
in Turda’s old salt mines, producing a greater amount of salt
than before.11 Alongside large-scale industries, smaller workshops
emerged. Raw materials like wood or stone brought from open-
pit excavations located on some collateral valleys were processed
in Turda (see Figure 2). Gypsum extracted from Cheia was delivered
to the factory in Turda. A quartz sand quarry in Făgetul Ierii had
long been exploited by the local salt industries. Limestone was
excavated from a quarry between Livezile and Poiana Aiudului,
while ornamental limestone came from Podeni. Near the locality
of Baia de Arieș, towards the south, three underground shafts
were used for mining gold and silver ore.12 A flourishing activity
in the field of gold mining developed at Roșia Montană, where
many small businesses were managed by local villagers.13 A
600mm gauge industrial railway, more than 3km long, descended
from St. Cross Gallery to the water-powered stamp mills of Gura
Roșiei, intersecting the narrow-gauge railway between Turda and
Abrud. On its route, there was also a 570m long inclined plane,
alongside a shallow channel built to bring water to the stamps
downhill.14

Resources obtained from quarrying, mining, and logging were
gathered in key locations along the railway route in order that
cargo could be loaded more efficiently.15 These primary stations
were characterised by the existence of multiple buildings and spe-
cilised equipment, such as staff barracks, passenger stations,
lodges, workshops, goods warehouses, various storage units, and
weighbridges (Figure 3). Four such locations existed on the route,
in Turda, Baia de Arieș, Câmpeni, and Abrud – the terminus
station. Apart from these, there were 15 secondary stations,
which had a more restricted number of buildings, usually only
one or two lodges, constructed close to level crossings. From an
historical perspective, the economic importance of these halts
truly established the railway’s architecture variety.

Inventory and Assessment Methods

Field studies were conducted between June 2017 and April 2019
with the objective of identifying the total number of railway-
related buildings along the line, their typologies, state of conserva-
tion, and the possible alterations suffered by each building over
time.16 Due to the relatively large number of preserved buildings,
standardised assessment forms were used during the inventory
stage to aid in the process of data collection and minimise possible
information gaps (Figure 4). The stations were visited in order, start-
ing with Turda and ending in Abrud, to ensure that all railway build-
ings would be assessed and included in the study. Dismantled and
ruined buildings were excluded from this phase of conservation

research, as the physical evidence of their existence had not sur-
vived.17 The dismantled buildings were located in the Turda
station, where the narrow-gauge line met the main-line railway.
Following the abandonment of the narrow-gauge railway in
1999, the area was cleared, and some of the smaller maintenance
and storage buildings were torn down for wood and brick reuse.

The completed inventory has resulted in a set of records
describing each individual surviving building. The information col-
lected includes photographs, drawings, general measurements,
GPS location, building type, year of construction, history of inter-
ventions, current state of conservation, original and current func-
tions, ownership, and written data from community interviews,
following the recommendations of ICOMOS.18 The records may
serve in future monitoring of railway architecture by offering a
comparative view to the current situation. The gathered infor-
mation can also be used in campaigns to raise awareness and
attract potential investors.19

During the field evaluation, the key stations of the route were
classified according to the heritage value determined by the archi-
tectural features of the railway buildings. On the Turda–Abrud
railway, architectural aesthetics and typologies are uniform. This
is the case of most Austro-Hungarian railways of local importance.
The monarchy’s standard for designs specified that passenger
buildings, residences, and keeper’s houses were to be built of
stone or brick walls, while depots, warehouses, and maintenance
storanges should be of timber on stone foundations.20 The
reason for this distinction lies in the function of each building
type: the more detailed and esthetically pleasing constructions
were designed for the use of people, while the more utilitarian con-
structions were tailored for freight, storage, and repairing equip-
ment. Nevertheless, the station as a whole had to represent the
new locally-developing economic power.21 The preservation of
key characteristics of the architectural and historical value was a
key factor in the state of conservation analysis. Architectural
details and ornamentation include bossages, quoin blocks on the
corners, stringcourses, door and window portals, arches and vous-
soirs, circular windows on the gables, composition, and volume.22

Originality of the construction material was also a factor when con-
sidering the historical value.

Stage 1. State of Conservation Assessment of Railway
Architecture

The state of conservation was determined according to the number
and severity of both visually-identified and technically-measured
problems. The most common issues found on site included:
various levels of rising damp in the masonry, roof drainage pro-
blems, biological degradation, reversible and non-reversible load-
bearing and non-structural modifications, and loss of typical archi-
tectural ornamentation. The obtained data was then divided
according to the prevalence of specific degradation aspects
found in each construction. Five distinct categories which
described the state of conservation were established as follows:

- Very good. Includes buildings that have been very well-preserved,
being looked after and maintained over time. These buildings
retain all of their original decoration and architectural features,
and present only one of the following problems: very small
additions to the construction that do not affect the original
load-bearing structure, exfoliation of paint on small surfaces,
paint discolouration patches resulted due to high humidity;

- Good. Constructions which fall into this category have at least two
of the following problems: minor additions to the construction
that do not affect the original load-bearing structure, partial
replacement of original window or door joinery material,
installation of thermal insulation which partially covers total
exterior surface of walls, rising damp levels between 1 and
1.2m in height, exfoliation of paint over small surfaces;
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- Average. These are buildings which are moderately conserved
and present at least three of the following problems: minor
roof issues, large additions to the construction that do not
affect the original load-bearing structure, dismantling of archi-
tectural ornaments, replacement of original window and door
joinery material, rising damp level between 1.2 and 1.5m high,
exfoliation of paint on moderately limited surfaces;

- Poor. This category includes buildings with major problems which
have at least four of the following issues: roof level problems,
large additions to the construction that do not affect the orig-
inal load-bearing structure, dismantling of architectural orna-
ments, missing windows and/or doors, replacement of
original window and door joinery material, installation of

thermal insulation covering the whole exterior surface of
walls, rising damp levels between 1.5 and 2m high, exfoliation
of paint on extended surfaces;

- Critical. These examples are buildings in urgent need of restor-
ation. They present at least five of the following problems: col-
lapsed areas, masonry cracks, structure no longer
weatherproof, altered load-bearing structure (added floors,
levels, extensions and/or partial rebuilding), non-structural
interior repartitioning, loss of exterior plaster finish on large
surfaces, dismantling of architectural ornaments, missing
windows and doors, space and void alterations (window and
door areas) leading to the loss of architectural expression
and railway identity, rising damp level over 2m high, rainwater

Figure 3. Types of railway buildings preserved along the narrow-gauge railway: (a) Passenger station, (b) Lodge, (c) Staff residence (barracks), (d) Goods warehouse, (e)
Workshop depot, (f) Weighbridge, (g) Small storage with toilets. Photos by Ruxandra Coroiu.

Figure 4. Standardised assessment form, completed on the example of a lodge. Image by Ruxandra Coroiu.
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infiltrations at roof level, missing/rusty/deformed/clogged
gutters and downspouts, vandalised buildings.

Identifying the degree to which these issues affected the buildings
provides an overview of the level of architecture preservation and
offers information on prioritising safeguarding measures.23

Stage 2. Construction Interventions Inventory

Some of the buildings have been subjected to various alterations in
time. These modifications were marked on the assessment forms
upon inspection. In total, six forms of interventions were identified:

(1) original roof material replaced with different type of material;
(2) initial window/door openings blocked with walls and/or new

openings created in order to respond to recent interior space
compartmentation;

(3) original wood joinery replaced with PVC;
(4) irreversible geometric transformations of the load-bearing

structure;
(5) masonry walls covered in polystyrene thermal insulation;
(6) additions to the construction, which can be removed without

affecting the load-bearing structure of the original building.

In certain cases, where the existence of non-original interventions
was not clear, documentary research played an important role in
determining such information. Current photographs, plans, and
sketches were compared to land registry maps and registers
from local agencies, archive photos from libraries, and literature
findings. Interviews with local community members also aided in
establishing interventions that had occurred more recently.

Study of Railway Technical Features

Features specific to this narrow-gauge railway were examined
during the field trips. The embankment, sleepers, rails, tunnels
and bridges were analysed in order to determine technical (and
historical) information that could be of use in the restoration
process, or could at least serve as documentation for heritage
railway enthusiasts. The narrow-gauge railway ensemble is listed
as a historical monument of local importance, protected by state
law. As such, intervention works can only be made with prior
specialist technical surveys, by protecting and preserving as
much original material as possible or replacing elements with
similar material types.

Inscriptions such as cast letters and numbers found on some of
the rails have been used to identify their original manufacturer and
construction year. Due to the fragile nature of wood, sleepers were
the most affected elements of the railway, most of them being
compromised and unsafe for railway use. In each station, the
wooden material of the railway sleepers was sampled in the field
and subsequently analysed in the laboratory. In order to conserve
or replace heritage railway sleepers with exactly the same type of
wood, identification of the wood type was necessary. To facilitate
tissue softening and sectioning, a small cube piece of hardwood

was boiled in water for one to two hours.24 With the aid of a
razor blade, transverse, tangential, and radial sections were manu-
ally cut under a stereoscope, for fine precision. The thin sections
were placed in a drop of water on a microscopic slide with a
cover slip and examined by light microscopy under a Zeiss micro-
scope. Microscopic features like vessel types, ray width and type,
perforation plates and absence or presence of spiral thickenings
allowed anatomical identification of the wood species using the
existent identification keys.25

Results and Discussion

Preserved Railway Architecture

The narrow-gauge railway between Turda and Abrud passes 26 vil-
lages and towns on its 93km long route. During the 20th century,
when the line functioned at its peak, there were 22 stops along
the way and 21 of them contained at least one type of railway-
related building. A total of 43 buildings have been preserved to
date, of which 16 were originally stations with passenger waiting
rooms, six were lodges or similar sheds for surveillance of road bar-
riers at level crossings, another six were barracks used as overnight
accommodation for staff members, two were warehouses for
depositing cargo, one was a depot used as a locomotive and
wagon maintenance and repair worksop, three were weighbridges
for weighing wagon loads, and nine were small storages with
toilets (Figure 5).

Dividing the buildings according to the state of conservation
assessment categories, of the total 43 buildings: nine are in critical
condition, six have major problems and are in poor condition, ten
are in an average state of conservation, 11 are in good condition,
and seven are very well-preserved (Figure 6). Constructions
which require emergency interventions are marked in Figure 6 in
grey. The ones shown in red represent buildings which neither
show extensive degradation, nor structural fragility and, as such,
are suitable for restoration without significant financial resources.

The analysis of the state of conservation by building types
(Figure 7) is relevant in terms of absolute numbers, rather than per-
centages. In this way, the total number of buildings that are in
urgent need of attention can be identified for each building type
category. The most affected ones are the passenger stations, with
five constructions being in critical condition and another two
having major problems. Three small storage buildings are in poor
condition, and two weighbridge buildings are in a critical condition.
The workshop depot and one staff residence building are also in a
critical condition, while one lodge is in poor condition. In contrast
to the warehouses, depot and small storage buildings, the build-
ings with the highest architectural value are the passenger stations,
lodges and staff residence barracks. Their restoration is a high pri-
ority in order to salvage some remaining ornamental details,
joinery, ironwork and geometric motifs, which are missing from
other similar buildings. This restoration work is essential in order

Figure 5. Distribution of original functions of buildings along the Turda–Abrud
narrow-gauge railway.

Figure 6. Number of buildings in each defined state of conservation category.
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to preserve the ambiance of the golden era of the steam
locomotive.

Classifying the state of conservation of the buildings for each
halt reveals patterns in the priorities for the restoration of buildings
in certain locations (Figure 8) such as the constructions in Turda,
Lunca, Baia de Arieș, Pițiga, Câmpeni and Abrud. The chart also
shows the locations where buildings are preserved in good con-
dition, which is a relevant criterion in favour of reopening railway
traffic for tourist purposes. For example, all buildings situated
between the Cornești and Vidolm halts have been kept in good
condition and can be easily and readily repurposed at little cost.

The railway heritage buildings have hosted different functions
over time. They are currently used as dwellings or storage
spaces, some being renovated, yet uninhabited, while others
totally abandoned. Each type of present usage includes buildings
in various conservation states, from structures threatened by
neglect to those that are continuously maintained, and lastly to
almost intact edifices (Figure 9). Of the total 43, 13 buildings are
now used as dwellings by former railway employees and their
families. Only three of these present critical or major issues that
endanger the structural integrity of the building. There are two
buildings with critical problems, illegally occupied by squatters.
More than half of the abandoned constructions have major conser-
vation problems and are in poor condition. Surprisingly, the small
storage buildings, which are all wooden structures, have been pre-
served in good condition in six out of eight cases.

The analysis shows that the most well-preserved buildings are
those which have been legally inhabited, followed closely by the
uninhabited yet well maintained ones. Illegally-occupied buildings

and abandoned spaces present most of the critical property issues.
In the case of the uninhabited yet well-maintained buildings, there
are two situations where the structures have been radically
modified through extensions and changes to the original layout.
These examples cannot be classified as being in a good state of
conservation as the buildings have lost key characteristics of
their historical and architectural value in the process.

Passenger stations, lodges, and staff residence barracks are the
only three types of buildings that have undergone interventions
designed to increase their level of comfort. This phenomenon
appears due to the fact that the ones that are inhabited today
have been used strictly as dwellings. Table 1 shows the types of
alterations (detailed in the Inventory and Assessment Methods
section) for each identified building. Of the total 16 passenger
stations, four have not undergone any changes, eight have
suffered between one and three interventions and four have had
between four and six transformations. In the case of the six
lodges, only one was not altered, four of them present between
one and three interventions and one has undergone five trans-
formations. Out of the six staff residence barracks, three suffered
no changes, two have had between one and three interventions
and one has undergone six transformations (Table 1).

The passenger stations have suffered most alterations of their
initial appearance. These are the largest of the inhabited buildings,
being used by more tenants (families), which explains a predisposi-
tion for improving dwelling conditions. In such a context, the
number of transformations undergone by a building increases sig-
nificantly, along with the risk of permanent alteration of the orig-
inal architectural features. Lodges and staff residence barracks

Figure 7. State of conservation of each building type.

Figure 8. State of conservation of buildings found in each halt along the route.
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have the same number of interventions for an equal number of
buildings, but differently allocated for each construction. More bar-
racks have been kept intact in comparison to lodges.

Surviving Technical Features

The Turda–Abrud narrow-gauge railway has an altitude difference
of 255m on its whole length, which steadily increases from 330m in
Turda to 585m in Abrud, at the end point of the line. The most
difficult terrain for the design of this railway was found between
the stations of Ocolișel and Vidolm, where the line has a
maximum declivity of 18mm/m and a minimum radius of curvature
of 60m. On this portion, in normal loading conditions, the steam
locomotives could haul the wagons at speeds no higher than
25km/h.

Although portions of the route have been invaded by trees and
shrubbery since the railway’s abandonment in the late 1990s, some
technical aspects of the ingenuity of its construction are still dis-
cernible in the landscape. One of the most visibly present features
along the whole length of the railway is the simple, yet ingenious,
flood protection system. The main threat to the efficient operation
of the railway was the ever-present possibility of flooding, either by
rainfall, snowmelt, or a combination resulting in the overflow of
rivers. This was true particularly in the case of the Turda–Abrud
railway, as the route crossed a relatively narrow valley with very
little area of flood meadows. To ensure flood protection while
also maintaining the steadily rising elevation of the tracks
upriver, simple non-reinforced ditches were dug along each side
of the embankment (Figure 10). Their width varries from 1.5–4m,
differing according to the landscape and relative proximity of the
Arieș river. In the narrower parts of the valley, the restrictions
imposed by the terrain morphology resulted in a configuration
with only one ditch.

The ballast substrate used in the construction of the trackbed
was excavated from the quarries located on collateral valleys (see
Figure 2). The material could have easily been extracted from the
riverbed, but crushed rock was preferred because it ensured a
better resistance to weight compression than rounded river
stone. As the construction of the railway progressed, small
wagons filled with quarry gravel were brought via the finished
parts of the railway to be used as ballast for the remainder of the
embankment. This system ensured a rapid full length railway con-
struction. In some areas, vegetation has overgrown on the upper
layers of the ballast, as can be seen in Figure 10.

Three types of wooden sleepers were found along the route,
differing in transverse section shapes (Figure 11). The processing
method of eliminating the edges most likely occurred due to the
need of removing the sapwood portions, which were prone to
fast decay and splitting.26 Correlations between location and
type of section were established after investigating the whole
railway line:

- Type (a) was manufactured from adult trees, containing only
strong heartwood in the section. These sleepers were the
most resistant ones, and were used in heavy traffic halts and
sinuous railway portions: Ocoliș, Lunca, Poșaga de Jos,
Sartăș, Baia de Arieș, Valea Șesii, Pițiga;

- Type (b) was manufactured from large adult trees which could fit
at least four sleepers in their transverse section. Sapwood was

Figure 9. State of conservation of buildings according to their current function.

Table 1. Forms of interventions undergone by all passenger stations, lodges and
staff residence barracks.

Interventions

1 2 3 4 5 6
Passenger Turda x x x
Stations Mihai Viteazu x x x x

Cornești x x x x
Buru x x x
Ocolișel
Vidolm x x x
Ocoliș
Lunca x x x x
Sălciua
Baia de Arieș x
Lupșa
Pițiga x x x x x
Bistra x
Câmpeni x x
Gura Roșiei x x
Abrud x

Lodges Moldovenești x
Buru x x
Lungești
Brăzești x
Sartăș x
Muncelu - Valea Șesii x x x x x

Barracks Sălciua
Sălciua x
Baia de Arieș
Abrud x x x
Abrud x x x x x x
Abrud
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chopped off, leaving one edge of the sleeper at an angle.
Locations: Lungești, Lupșa, Câmpeni, Gura Roșiei, Abrud;

- Type (c) was the least resistant, generally made of younger trees,
and contained sapwood which was removed on both upper
edges. These sleepers were installed in areas where the line
was straight and wagon loads would not exert extra pressure
when traversing: Turda, Mihai Viteazu, Cornești, Sălciua de Jos.

The wooden sleepers were replaced during the Communist
period with similar new ones, crafted out of wood, and fitted in
the same manner as in 1912. The outer edges of the sleepers
were secured against cracks with spiralled wire or metal strips
(Figure 11) to add resistance to heavy freight traffic. In some
cases, when the sleeper contained natural defects, supplementary
steel plate reinforcements were hammered into the transverse
edges of the sleeper in order to avoid splitting. These were made
of two metal strips welded together to form small pockets where
wooden nails would fit.

It is well known that, on these types of railways, original sleepers
were made of oak or beech wood, depending on both local forest
species and supplies brought in from other regions. Upon sampling
the ones remaining now, it was concluded that they are made of
maple wood (Figure 12) and were installed during the Communist
period, when the railways were still in operation. Impregnated with
preservative substances and secured against cracks with crowns
and protection bands, most of the sleepers have survived and
were not replaced even with the commencement of seasonal
tourist transport a few years ago.

From the 1940s until the 1980s, some parts of the railway have
been fitted with new rails, produced from the renowned Reșița
steel, so that trains could haul larger and heavier freight wagons.
Original rails, produced in the MÁV factories, can still be rarely
found in locations such as Buru, Sălciua, and Lupșa. The gauge
has been preserved in all situations at its original 760mm distance,
even after 20 years of dereliction. In May 2017, a series of volunteer
activities took place, aiming at clearing the overgrown vegetation.
The railway section between Lunca and Poșaga de Jos was cleaned
and treated with herbicide. Even though large trees grew on the
trackbed, this did not modify the position of the rails. This suggests
the great quality of the construction work, which needed little
reinforcement in order to ensure safe operation once again.

Guard rails, also known as check rails, served as anti-derailment
protection in small radius curves and on bridges. They can still be
found on the majority of the Turda–Abrud line, especially in areas
with sinuous railway paths, at level crossings, and railway line junc-
tions. Their role was to guide the wheels across railway junctions
and double the guiding in curves, thus reducing the risk of derail-
ment. Usually, trains could not operate with maximum speed in
sectors with small radius curves. Rails were fixed to sleepers with
double shoulder tie plates made of steel, held in place by bolts
and cast-iron spikes. Each plate had an inner and an outter
shoulder designed to prevent lateral movement of rail tracks. The
plates were assembled and held in position by bolts and spikes
fixed through four orifices (Figure 13). In areas where the railway
track is straight, rails were fixed directly onto the sleepers with
the aid of spikes.

Fishplates are metalic bars which bolt the ends of two rails,
joining them together. Their role is to ensure the alignment and
continuity of the track. Shapes vary according to rail types, sizes,
and fixing position, which can be on the inner or outer side of
the rails. The holes in the fishplates match the ones on the rail
ends. Generally, narrow-gauge railways require simple fishplates,
but on the Turda–Abrud route only L shaped ones were installed
(Figure 14). Outer fishplates were equipped with square holes to
prevent the rotation of screw heads when tightening the nuts
from the other side. Inner fishplates, on the other hand, had circular
holes. The corresponding holes on the rail ends were elliptical, to
protect the screws from tearing in case of expansion of the rail
due to temperature. For the same reason, this was why the rails
were installed with expansion gaps of 3–12mm.27 In the area
which was cleared of vegetation, between Lunca Arieșului and
Poșaga, new screws were used to fix the old fishplates in place.
Although the fishplates have four holes, only two screws were
installed for each.

Two large metal truss bridges are present on the railway route,
crossing the Arieș river twice, in Cornești and in Câmpeni. The
original ones were damaged during the 1970s floods. Evidence
of the old stone piers is still visible under the bridge at Cornești,
when the Arieș water levels are low. Reinforcement or replace-
ment of fragile culverts was conducted only on the short oper-
ational section between Abrud and Câmpeni, where two trains
have been carrying tourists each weekend during the summer-
time since 2015.

Figure 10. Terrain configuration around the railway embankment (cross section and photos). Photos by Ruxandra Coroiu.
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There are also two tunnels along the way, very different in
length and structure, located in Buru and near Poșaga de Jos
(Figure 15). The tunnel in Buru, with a 63m length and a 75m cur-
vature radius, was excavated in stone. Even through this is the
longest of the two, its walls were not lined or reinforced so the
carving marks are still visible on the inside. Two niches which
served as protection shelters for railway workers can still be
found inside the tunnel. A recent localised landslide has covered
the rails at the southern entrance with mud and rocks for a distance
of about seven metres, but the tunnel can still be visited on foot.
The other tunnel, near Poșaga, is just 14m long and has the
same radius as the first tunnel. Its transverse section is horse-
shoe-shaped, but in this case, the walls were reinforced with con-
crete and stone blocks. Both entrances are decorated with bush-
hammered stone arches, and the year 1912 is engraved on the key-
stone, faintly visible.

Stone reinforcement walls were built on one side of the
embankment, in the narrower stretches of the Arieș valley, where
the road is adjacent to the railway line. The material was excavated
in the quarries at Lupșa. The blocks were then carved to a smooth

surface on one side, which would serve as the exterior finish of the
wall, and fitted toghether according to their natural shape. Gener-
ally, these technical characteristics and engineering works can be
found on much of the railway line, but their structural integrity
has not been assessed yet. The parallel inventory containing
general identification information for engineering items will aid
in this type of assessment in future research.

Conclusions and Closing Remarks

This type of inventory and survey method applied on the Turda–
Abrud narrow-gauge railway has proved to be a useful tool in ana-
lysing the current state of conservation of the railway’s architecture.
General information on engineering works, such as the embank-
ment, sleepers, rails, level crossings, bridges, and tunnels was
also recorded. Two other railways of comparable size and preseved
heritage values have been included in an extended study, making
this type of analysis a novel pilot survey of Transylvania’s aban-
doned narrow-gauge railways.28 Extensive research applied to all
similar railways may prove to be an effective recording tool, as a

Figure 11. Transverse sections of sleepers and types of reinforcements (spiralled wire and metal strips). Photos by Ruxandra Coroiu.

Figure 12. Transverse and tangential microscopic sections of wood sampled from sleepers, showing features that are characteristic of maple wood. Photos by Dragomir-
Cosmin David.
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first step in determining the state of conservation, and conse-
quently, discerning the suitability for restoration.

In the case of the railway in question, along with the analysis of
the conservation levels of its buildings, other historical aspects of
its construction were detailed. Ironically, the narrow-gauge line
project only started after one other railroad connection, ten
times shorter, had provided a link to the main railway network of
the region. From an economic point of view, the local communities
began to flourish only after its construction. Restricted local
markets suddenly had an European opening, in the span of just
two years.

Larger stations with a large array of buildings were developed in
key points of the railway. These were located near vast mineral-
exploitation areas, where great quantities of raw material could
easily be gathered and stocked until transported downriver by
train. The functional complexity of these halts created a need for
multiple types of railway-related constructions. However, in the
1990s the importance of rail transportation slowly faded and the
railway was closed after all its rolling stock was put out of
operation.

Even though valuable railway heritage was lost following the
abandonment of the line, much original material still survives to
this day, especially in the form of architectural variety. Some build-
ings were continuously inhabited and their neighbouring railway
sections were saved by the protection offered, in essence, by

their tenants. At the onset of restoration and rehabilitation inter-
ests, the specific features of the Turda–Abrud railway’s surviving
patrimony were examined. An inventory of the distinctive technical
surviving remains was created in order to serve as a basis for future
specialist research regarding the state of conservation of engineer-
ing works of art. Along with this, a more detailed assessment of the
state of conservation of all preserved railway annex buildings found
on site was created. The railway’s architecture was then split into
five categories, according to its current state, determined by the
number and nature of all the identified present issues. Six types
of interventions were identified on the railway constructions,
showing differences in the evolution of visible features and
general layout. However, these interventions were done hastingly,
without knowledge of the original materials or techniques, and rep-
resent a loss of the buildings’ historical accuracy. Taken together,
the inventory and assessment offer a general perspective on the
urgency for restoration of certain cases.

Future research may extend this method by including more
assessment topics, such as, for example, social or economic
factors that could play an important role in the decision-making
process in case of full railway rehabilitation projects. Furthermore,
the recording and analysis methods presented here can be
applied to other examples of abandoned railway architectural heri-
tage, which is in need of attention through public awareness and
specialist consideration.

Figure 13. Detail sketch of rail and sleeper connection. Photos by Ruxandra Coroiu.

Figure 14. Fishplates with old and new screws. Photos by Ruxandra Coroiu.
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