() ) \ » DFE DN

INSTITUTE OF DOCTORAL STUDIES
DOCTORAL RESEARCH FIELD: CIVIL ENGINEERING

A N

THESES OVERVIEW

CONTRIBUTIONS ON REDUCING RISK FACTORS FACED
BY HISTORICAL MONUMENTS BUILDINGS LOCATED
WITHIN THE ACTIVE OF THE BLACK SEA CLIFF.
SOLUTIONS FOR USING THE LIMITED SAFETY

Constanta, Hotel ,Mercur*

Doctoral student:
Engineer Simion (Gem:inaru) Ancuta

Scientific Doctoral Supervisor:
Prof. Univ. Dr. Eng. Ana Maria Gramescu

Constanta 2016



CONTENT

Chapter 1. Introduction
1.1. Reason for choosing the theme
1.2. Theme importance and topicality
1.3. Theme framing among national and international problemes
1.4. Theses title and objectives
1.5. Possible solutions

Chapter 2. Historical and urban development of buildings in the
peninsular area

2.1. Generalitati. Typical elements of Constanta real estate cultural patrimony
2.1.1. Cultural patrimony. Protected Monuments
2.1.2. Constanta peninsular area
2.1.3. General approach principles: Venice Charta

2.2. Historical and urban develppment of Constanta peninsular buildings
2.2.1. Ancient settlement
2.2.2. Medieval position
2.2.3. City modern development

Chapter 3. Identifying the historic monuments built on cliffs, by
studying their characteristics: materials, style, special
techniques, patrimony value. Some features concerning
the historic monuments technical state

3.1. Peninsula East cliff
3.1.1. « Metamorphosis » Greek Church
3.1.2. «Mihail Sutu » Vila
3.1.3. National Bank
3.2.  Peninsula South Cliff
3.2.1. Casino and the protection wall
3.3. Peninsula West Cliff
3.3.1. Constanta National History and Archeology Museum
3.3.2. The built space of Ovid Street. Study of stability conditions of
cliffs between gate 1 Ovid Place and their consequences on
protected patrimony

Chapter 4. Analysis of documents, projects and works that prove the
constant presence of instability phenomena in the cliff
area typical for the historic center of Constanta



4.1. Analysis of documents that prove the permanent presence of instability
elements in cliff areas

4.2. Projects and technical works carried out up to now for cliff stability and
stopping the frequent collapsing episodes

4.3. Photos and plans that show the historic evolution of instability phenomena
in peninsula cliff and works done so far

Chapter 5. Case Study:

5.1. Analysis of the North East cliff instability, along Mircea cel Batran Street
(ex. Mircea cel Mare Street), for adopting the necessary measures for
protecting the jeopardy buildings

5.2. Safety Assessment for the Greek Church called “Metamorphosis™ a historic
monument located on 36 Mircea cel Bdtran Street — North East cliff area

5.2.1. Current state and stability of the building
5.2.2. Building exploitation and undergone works
5.2.3. Technical measures and proposals necessary for its safety

Chapter 6. Assessment of the cliff instability. The combination of
buildings and cliff. Risk elements for the historic
monuments built in the active area of Black Sea cliffs.
Solutions for limited safety

6.1. Assessment of cliff instability process
6.1.1. Opinions on the assembly made up of buildings and cliffs.
Relationship Cause - Effect
6.1.2. Assessment of cliff instability
6.1.3. Limited safety works for historic monuments subjects of natural
and anthropic risk elements
6.1.4. Protection of historic monuments after consolidating works
6.2. Risk agents. Risk assessment by using behavior features and identifying
vulnerabilities
6.2.1. Analysis of natural and anthropic elements and their impact on
Black Seas Cliff area
6.2.2. Conclusions. Measures according to the MASTER PLAN
"Coast Area Protection and Rehabilitation";
"Diagnosis report of Coast area"
6.3. Steps of the land sliding monitoring process:
6.3.1. Purposes
6.3.2. Methods
6.3.2. Logical Monitoring Chart

Conclusions

Bibliography



Acknowledgement

At the end of the doctoral studies and of this thesis, I will take this chance to
give my thanks to my scientific supervisor, University Professor Doctor Engineer Ana
Maria Gramescu, who counseled and supported me the whole time, always believing
in me and offering me solutions in preparing and finishing my thesis, participating to
my training as engineer specialist and becoming a real mentor for me.

1 would also like to express my gratitude to commission doctoral supervisors
for their recommendations made during the time this thesis was being elaborated:
Univ Prof Dr Eng Popa Constantin, Univ Prof Dr Eng Vacareanu Radu, Univ Prof
Dr Eng Bratu Polidor and also Univ Prof Dr Eng Barbuta Marinela.

1 express my gratitude to all professors of the assisting commission who
patiently advised during the entire time of my research program.

[ thank all professors of Civil Engineering Faculty for guiding and showing
me the way in life, for modeling me as engineering specialist and for inspiring in
me the passion for study, research and advanced approach of engineering issues [
experienced in my profession after graduation. .

[ thank and express my gratitude to all my colleagues of Constanta City Hall
for their support, all this time being offered the responsibility to identify the protected
buildings and to preserve some patrimony objectives of major importance for our
community and our country, and also for the chance to manage programs and
projects of the City Hall regarding the objects studied in my research plan.

1 thank many public institutions which offered me access to information in the
field: National Archives Department of Constanta City, Archives of Constanta City
Hall, Museum of National History and Archeology of Constanta City.

Also, I dedicate this work to Gheorghe Vecerdea, History Teacher, ex
Managing Director of Patrimony Department at Constanta City Hall and of
several urbanism projects carried out by the Constanta Project Institute before
1989, who supported me during the first stage of my research stage, being, in my
opinion, a pioneer in engineering field characterized by patience and passion in
offering his knowledge on buildings and urbanism.

1 thank my family for moral support and total confidence, especially my sister,
Cristina Simion — 1" degree history teacher specialized in history and archeology,
for giving me valuable information used in the case studies hereof.

1 truly hope that by using my knowledge acquired during all these years and put
down in this thesis, I had a contribution to making popular the history of the old part
of our City, its streets and buildings of the 19th and beginning of the 20th century; 1
also hope my doctoral research work will contribute to preserve and pass on to the
future generations an important technical and historical part of our city history.

I consider that, for the time being, my contributions will be a first important
step in the economy of big projects that are to be implemented by Constanta City
Hall in the near future.



Key words:

built, patrimony, monument, protected area
cliffs, land sliding, disruptive elements,
risk, monitoring, limited safety

Chapter 1 — Introduction

1.1. Reason for choosing the theme

The City of Constanta has an important number of buildings classified as historic
monuments and many others with elements of distinguished composition, as the
result of talent and creation of engineers, architects and, last but not least, of traders
over the centuries. Ovid Place, Tomis Harbor with the entire cliff of the old town are
the most precious part of the history and civilization of these people, of the new
modern history concept combined with the classic old fashion of the last 2 centuries.

Placed on the ruins of the old town, each building we see today is a hystorical
step, clearly defined in the urban composition.

Like nowhere else in the world, it seems that old buildings, imagined and built
by well known engineers and architects, are submitted to a powerful exploitation
process made up of destructible elements logically sinthetized as it follows: natural
hazards (earthquakes, coast erosion, powerful winds, salty environment), or agressive
factors generated by the human activity (pipe leakeages, maitenance works done too
late or of poor quality, slope works for certain buildings, creation of slopes due to
foundation land type).

As time goes by, these dangerous elements become more and more agressive, hard
to stop and very expensive to be eliminated. To be aware of the the situation means to
have measured all hazard elements which alter the buildings vulnerability degree; it
also means to make risk maps for slopes in order to adopt the necessary measures to
reduce or even eliminate the risks.

Taking into account all these, the work wants to help to quantify the risk elements,
to reduce their impact on the patrimony buildings, to propose intervention measures to
preserve and rehabilitate historic monuments.

Therefore, there are two aspects on which the work focuces on: elimination of the
risk elements and adoption of minimal measures on the resistance structures of the
buildings, of their infrastructure, of the land under the foudantion in orde to obtain a
limited safety.

1.2. Theme importance and topicality

Studies and researches made for the researching plan showed that international
governments are very interested in reducing the risk for historic monuments and
they began a series of projects intensely supported by international bodies such as
UNESCO. This is a growing concern among the members of communities, among
specialists, all over the world, as all of them are interested in preserving and



passing to the next generations, the valuable components of buildings and urban
assemblies, just as they are, rich and diverse in their authenticity.

This work wants to start and develop fundamental principles for preservation
and protection of historic monuments and urban assemblies set as historic sites or
protection areas in order to preserve and maintain the historic nucleus of buildings,
to limit the desasters effect and also to participate to the discovering process of
such procedures and methodology for all these actions.

The theme of this work is a very common topic nowadays as it contains a
preserving and protective attitude for historic monuments, it will present measures
for limiting the risk by combining the needs of contemporary community with the
preservation of these a historic pieces of evidence. The results of the research will
be an important basis for adapting the present regulations to the requires of historic
monuments, given the fact that nowadays there are no regulations or guiding lines
focused on exploiation, maintenance and preservation of such buildings.

The importance of the research plan is highly supported by the lack of a
specific regulation for historic monuments, by the absence of the research analysis
and interpretation criteria, by the absence of a catalog focused on traditional
techniques and helpful for preservation and protection works.

1.3. A theme present also among the national and international concerns

Europe has a very diverse law frame on preservation and protection of historic
patrimony.

For instance, in Germany, the law is not the same for all regions. In Bavaria
there are laws from 1908 whereas government in Schleswig-Holstein Land applies
the regulations after the 2™ World War. In Holland after inappropriate works on a
cathedral, in 1875 a special Department was created in order to supervise the
monuments.

Europe made the first list of historic monuments in 1903. In Italy, the
preservation actions played a crucial role. Special laws have been applied since
1939 as it is mentioned by the works of Gustavo Giovannoni.

France was the first country in the world that, at the beginning of the 19"
century, created a commission specialized in natural patrimony. Here, the law
regarding the environment protection is over 200 years old and that is the reason
for which we can see an attitude to preserve not only important buildings but also
urban sites. More and more, in the recent years, we have seen being promoted a
policy for protection of the valuable patrimony areas located outside the urban
limits. France is the first country where there is a law frame on landscape
protection (Forest Code of 1669 including elements of environment protection and
old areas). An important moment in the French history was the adoption of the law
proposed by Andre Malraux — writer and political man, in 1962, who proposed an
inventory of the artistic patrimony values. Thus, the first protected areas were in
Paris. Today, the French policy is highly connected to complex programs for
integrated economical administration in order to promote tourisms, traditional jobs,
all for rehabilitate and maintain the patrimony. Given al these, France has a new



approach based on clear measures for urban and territory planning, tourist
attraction for these objectives [70]

The United States have a different legal frame concerning the patrimony
preservation. Here, the first time we have a mention related to this is 1856. This
kind of actions focus also on the house of George Washington which was bought
by public contribution. The first law made to protect the historic monuments was in
1906 with the name Federal Antiquites Act, asking the Home Affairs to protect the
prehistoric and historic ruins, the monuments and the objects located in the federal
area. Also, in 1949, during a congress, The National Trust for Historic Preservation
is founded and in 1960 starts the national program called National Historic
Landmark.

In Romania, the first interest in protecting the historic monuments apprears in
1870[71]. In 1892 the Commission for Historic Monuments creates the first law on
historic monuments taking its inspiration from the French model. Now, an important
figure in promoting restauration principles is represented by the French architect
Andre Lecomte du Nouy, who, during 1875-1914, asked by the King Charles 1*' of
Romania, came and worked restauring several monuments in Romania. He is the
one who initiated the stylish restauration procedures, a little too exaggerate, given
the fact that they were no longer used in Europe.

In the works of architect Dumitru Ionescu, we can see that architect Andre
Lecomte du Nouy used the restauration doctrine of Viollet le Duc, but in a
regrettable way, as, by doing so, he destroyed architectural monuments such as The
Assumption of Virgin Mother of Curtea de Arges and Three Churchemen Church of
Iasi. His technique consisted in demolishing part of the construction and rebuilding
it, not always observing the initial style.

The Commission for Historic Monuments was created at the beginning of 20"
century and ceased its activity in 1948, being seen as a bourgeois institution. In
1951 the Scientific Commission for Museums, Historic and Artistic Monuments is
established while in 1959, the Department for Historic Monuments begins its
activity.

In 1974 is adopted the Law no 63 on setting up the Central State Commission
for National Patrimony playing an important role in the next time period. For
almost 2 decades, important restauration works took place (cities, churches,
monastery assemblies, ancient sites). At the beginning of 1970 modernizing
strategies for Romanian towns were adopted, reaching their climax in the 1980s
when the entire Romanian cultural life is marked by an absurd attitude towards
material and spiritual elements of historic monuments.

In 1990 is made up the Commission for Monuments, Assemblies and Historic
Sites which afterwards carries out its activity under some national institutions,
bringing a new attitude in the cultural and spiritual life, more exactly Law no 422
of July 18" 2001 on protection of the historic monuments. At the same time,
several state institutions are created with the aim to provide scientific, logistic and
financial coordination in the patrimony protection activity, such as National
Institute for Historic Monuments, National Office for Historic Monuments and
National Commission for Historic Monuments. [72]



The City of Constanta has a Area Urban Planning — rehabilitation and
revitalization of Constanta peninsula area, approved by the Local Council
Decision no 416 / 21.11.2003, now being subjected to updating process, which
allows local authorities to value the urban potential, to make efficient the economic
objectives, especially the touristic ones, and to integrate the area within the road
traffic of Constanta City. This work has a regional and national importance at the
same time. Investments analysis pays attention to the prognosis of the main
merchandises flows on the Black Sea between 2020 — 2040.

In the Peninsula Area Urban Planning [79], as compulsory provisions, there are
the following items that underline the necessity and the importance of urban and
engineering studies in the protected area:

Article 5 — (a) Any action carried out to some historic and architectural
monuments or on the protected historic site, requires specialized approval
according to law, supplementary justifications being necessary in order to obtain
authorization, by displays, photo productions, models for each action on buildings
declared historic and architectural monuments as well as for emplacement of new
buildings or beginning of outside furnishing works or for demolition of parasitical
constructions; all these shall be showed in connection with the present historic and
architectural monuments, within 100 m around and in the co-visibility area. [79]

Article 6. - (a) All territory reference units, mentioned in this regulation, shall take
into account the conditions presents in the basic study on Geotechnical Circumstances.
For the buildings located in areas with difficult or risky foundation circumstances, due
to sliding, geotechnical studies shall be demanded through the Urban Planning
Certificate able to establish the sliding risks, the soil stabilization and the works
carrying out conditions (POT, CUT and base technical conditions). [79]

That is the reason for which the research carried out for this theses is so
important in assuring the resistance and stability measures for historic monuments
situated in the active area of the Black Sea CIiff.

1.4. The title and the objectives of this theses

The research carried out during the doctoral studies aimed at identifying some
measures for reducing the risk elements of the historic monuments present in the
active area of the Black Sea CIliff, as well as proposing some solutions in order to
ensure limited safety for the existent buildings. The research activity envisaged the
following objectives:

1.  Analysis of constructive solutions and behavior parameters of these

buildings;

2. Studies and researches regarding the destructive elements and analysis of
limited risk factors.

3. Development based on the research results, of techniques and methods
able to reduce the risk and the monuments disintegration, by putting them in
the limited safety.

4.  Researches on the impact of the Cliff on the buildings present in the area.
Elaboration of special provisions on structure safety and limitation of the
risk agents;

5. Logical chart for monitoring the sliding phenomena.



Research actions were based on:

e  The analysis of technical state and vulnerabilities for the Black Sea CIliff.

e The analysis of the important patrimony buildings in Peninsula, by
identifying architecture, valuable artistic components, construction methods and
techniques, disintegration degree and the necessary measures to be adopted.

e  An important point of this work is the study of the built area features of
the cliff area: technical state, used materials, construction solutions, special
techniques of patrimony importance.

e  Using cadastral plans I studied the historic evolution of instability in the
peninsula cliff area and the works carried out over the years, pointing out the coast
line alterations and the impact of natural and anthropic factors on the buildings
from the studied area.

e [ took part to the approving steps of the urban planning papers drawn up
for the protected area of Constant City (updating P.U.Z. Peninsula, updating P.U.G.
Constanta, etc.). [80]

e  For the works carried out over the years, I studied the present construction
solutions, their authenticity, together with the measurements for either the
assimilation of some modern materials and technologies in the present urban
assembly or the adoption of some traditional materials and technology, aimed to
obtain a valuable homogenization.

e  While preparing the theses I studied original methods for reducing the risk
elements and the measures for resistance and stability of the historic monuments in
the cliff area.

e  An important intake in the rehabilitation process of some monuments was
the use of adaptable materials for thermal correction techniques of the functional
space, with no facade plating or change brought to the original architectural look.
My studies and researches showed that in this historic area there are buildings that
can bear Thermoshield membrane. The use of this Thermoshield membrane allows
complying with the present functional requirements and represents a solution for
assuring the functionality of the built spaces. Subchapter “6.1.4. Protection of
monuments after consolidation” shows the efficiency when using this material on
different horizontal or vertical surfaces, with or without the interruption of
migration through water capillarity in the masonry.

1.5. Possible contributions

- Focusing and synthesizing the natural and anthropic elements with possible
dangerous potential for the historic monuments in the cliff area;

- Solutions that ensure limited safety for historic monuments, according to law on
protection and preservation of such buildings;

- Production of structure safety assessment methods for patrimony buildings;

- Chart for monitoring activity, aiming at reducing the risk elements and placing
in a limited safety these buildings.

- the study results can be a valuable support in developing some technical
solutions for the historic monument s safety field;



Chapter 2. Historic and urban development of the buildings in
the peninsula area

2.1. General aspects. Features of the cultural real estate patrimony
of Constanta City

2.1.1. Cultural patrimony. Protected monuments
The cultural patrimony is an important feature of the culture, with a very
wide meaning, a “cultural heritage” (DEX, 1995: 661), practically any value
inherited from the ancestors can be part of the national cultural patrimony.

Romanian estate cultural patrimony is extremely various. Constanta has in its
old part of the city, historical monument that survived the time passing. Some of
them are in good shape and therefore still being used, while others are badly
damaged, and needing to be placed in limited safety state.

A historic monument, besides its functionality, has the role to educate the wide
public being an ambassador both of the past and of the present time. Its
administrative managers are responsible for the state of the monument, having the
obligation to anything necessary in order to ensure its best protection.

Historic monuments have weak structure, unable to resist to the influenc of
natural or anthropic agents, and therefore, the time passing leads to their
deterioration and most of them need complex rehabilitation processes in order to be
safe and stable.

The assessment, preservation, rehabilitation and restauration of historic
monuments must be done by specialists according to law.

One of the major problems of the estate patrimony is the lack of financial funds
for sonsolidation, restoration and rehabilitation.

The restoration process consists of the following steps: construction analysis,
diagnosis, undertaken work.

After interventions, historic monuments enjoy limited safety standards which
are not equal to those of a new building, as the initial intention is the preservation;
only in special cases the standards are adapted to the current regulations and this
means the structural reinforcement of the entire building.

Causes of the historic monuments degradation:

- present since the building process;
- weather;

- high land humidity;

- inappropriate works;

- earthquakes;

- fires;

- environment severe aggression;

- changes of the land shape.

The commission for Historic Monuments starts emergency restoration

programs by observing the following criteria:

- building special historic and architectural value;

- value of the investment necessary to consolidation, restoration and highlight;
- high degree of usage;



- structure bad state due to land sliding, loess land settling, mortar cyclic
degradation, mould, weakness of brick blocks, etc .

The present work focuses on historic buildings whose stability is reduced by land
sliding. Thus, the first measure that must be adopted, and the most expensive one,
is stopping the land sliding. The following measure is represented by the
monument stabilization and restoration.

2.1.2 Constanta Peninsula Area

The peninsula area, located in the South East part of the City, represents the
object of this study as it is the space where people have been living here for more
than 2500 years. It is a place with representative historic pieces for the local culture
— group B, but also monuments of national and international value — group A.

The entire peninsula is under the incidence of:

Law 378/10.07.2001 on protection of archeological patrimony,

Law 422/18.07.2001 on protection of historic monuments

Order 2314/08.07.2004 of Minister of Culture and Cults on approving the list
of historic monuments.

The peninsula has a surface of almost 80 ha, with Ferdinand Avenue in the
North West, an alley in the West as extension of I. G. Duca Street, whereas the
other cardinal points are represented by the natural element Black Sea.

When talking about the role of the Peninsula, the following major functions are
attributed to it:

o The biggest concentration of values of universal, national and local
importance, preserved “in situ” and inside museum specially arranged spaces;

e Big concentration of facilities: administrative, political, social, financial,
banking, educational, cultural and religious;

e Preservation of traditional areas with various trading functions and some
important urban memory points;

e Various relationships with important functional neighboring areas of the
city: Constanta harbor (entrance gates nol, 2 and 3), Tomis yachting marina
and the central zone of the City, with plenty and various shopping facilities
(Stefan cel Mare Street, Tomis Avenue).

From the urban point of view, since 1974 — 1975, based on specialized studies
approved by the Ministry of Culture, the Peninsula area received the status of
historic centre of the City, featuring archeological and architectural reservation.

Based on the law on protection of cultural patrimony, the approved list of
historic monuments of 2004, by the Order of Ministry of Culture and Cults no
2314 of July 8" 2004, the following zones are defined as areas with big
concentration of objectives: [101]

1. Archeological site “Orasul antic Tomis” (Tomis ancient town)
comprising the entire peninsula (cod LMI-2004: CT-1-s-A-02553) as
objective of national and international importance.

2. Urban site “Peninsula Area of Constanta” with architectural values of
national and local importance (cod LMI-2004: CT-1I-s-B-02832).



2.1.3 General action principle: Venice Charter which provides the
international framework for the conservation and restoration of historic
monements. [100]

2.2  Historic and urban developmnt of buildings of
Peninsula Area of Constanta City

2.2.1. Ancient location
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Figure 2.1 - Tomis Ancient City (Archives of Constanta City Hall)

There are little information about the foundation of Tomis City and its
first century of existence (Figure 2.1). This point of commercial exchanges shall
become the nucleus of the future Tomis City (Tomeus, Tomos, Tomis, Tomi),
mentioned for the first time in a written document in the middle of the 3rd century
A.D. (259 a.Chr.) and marking 2275 years of existence.

The beginning of the Roman period (2™ - 4™ A.D.) meant the climax of
the economical, administrative and military development both of Tomis City and
of the entire province. (Figure 2.2), (Figure 2.3).

The City is destroyed by the Barbarians in the 6" and 7" century. It slowly
recovers and only under the Byzantines, in the 10" 11t century, we have
information about Constantiana.



At the beginning of the medieval age, the Genoese, rebuilding Tomis
ancient harbor, used the name Constanta.

During the Byzantine period (8" — 12" centuries) the Northern part of the
defense wall is rebuilt se reface, slightly backwards. Its initial line is nowadays on
the Northern side of Aristide Karatzali Street, whereas the defensive moat is in the
North.

Between 121 — 141 centuries, the Genoese rehabilitated part of the ancient
harbor and built big warehouses for merchandises, marking a new start of the
economic and urban development.

The beginning of the state centralizing process finds the entire region of
Dobrogea under their influence (14'h century).

EDIFICIUL ROMAN CU MOZAIC

VEDERE ASUPRA SANTIERULUI DE
CERCETARE ARHEOLCGICA (1960 - 1862)




(on the right, in the back ground, the elderly asylum, demolished in 1975)

Figure 2.3 — Peninsula Area — Roman Mosaic
(Archives of Constanta City Hall)



2.2.2. Medieval emplacement

hﬁtanta (S;uthefn é;ft),
Drawing of Hector de Béarn, published in Paris in 1828 (Archives
of Constanta City)

At the beginning of the 18" century, Constanta enjoys a period of
economical and urban development ended unfortunately by the war between
Russians and Turks of 1768 - 1774.

Giulio Mancinelli, travelling in this region in 1583 - 1586 writes about
encountering "a small village which would have been the famous city of
Constanta ",

From the urban poit of view, the town development and organization will
be made following the road diagram of the City from the Roman and Roman-
Byzantine period.

The image of the last days of the medieval city is painted in 1826 by
Hector de Béarn, representing a city surrounded by powerful walls and with many
buildings in its middle area. (Figure 2.4), (Figure 2.5)

Zidul de aparare al cetatii medievale Constanta,
latura de nord-vest si poarta principala
- dupa un desen de Hector de Béarn, publicat la Paris in anul 1828 -

Figure 2.5(Archives of Constanta City Hall)



2.2.3. The development of the modern city

After the complete destruction of the medieval city (1829), the town will be
rebuilt only after a 20 year time period.

During the Crimean War (1853 - 1856), due to the temporary camp of the French
troupes, the informational level about the town of Constanta shall reach the European
level, and therefore the first foreign investments will make their presence felt by
starting the town development, among which:

- building of Constanta - Danube (Rasova) Road - (1858) ;
- building of the railway Constanta — Cernavoda — (1860);
- the first organization of the harbor (1860 — 1870). (Figure 2.6)

Figure 2.6 Ancient
Constanta,
Modern perioad.
View on the harbor
(Archives of
Constanta City
Hall)

During the first developing stage (1860 — 1880), the modern town develops
within the limits of the ancient medieval city and on the same old road system.
(Figure 2.7)

PLANUL’
PORTULUI GONSTANTA
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Figure 2.7 —Constanta plan before the beginning of the harbor construction
(Archives of Constanta City Hall)



The second developing stage, (1880 — 1900), the residential area of the modern town
will be extended towards North up to the current Ferdinand Avenue, between the railway
supplying complex and coast occupying part of the land of the Roman city of its
maximum developing period.

In comparison to the old town, the road diagram of this new space will be more
organized, where the main streets line between North and South. (Figure 2.8)

The urban development of Constanta town after 1900, shall take place towards North,

using the rectangular road system, orientated North — South and East — West, based on
approved projects. [74]

Figure 2.8
Constanta
- Road system
(Archives of
Constanta
City Hall)

MAREA NEAGRA

For residential areas, the basic urban element is represented by one family
residence, with 200 - 300 sqm a 1-2 storied height regime, most of them at the ground
floor.

In the central areas and especially on the main roads, the minimum regime is P+1,
and the building have a double function: ground floor for public relationships
(commercial purposes, services etc), whereas the floor is designed for living.

Here the land parcels are smaller and the buildings are organized in compacted
front sides.

These urban features will dominate the peninsula and the central part of
Constanta up to middle of the 20" century.



Chapter 3. Identifying the historic monuments and their
protection areas situated in the cliff zones, by studying their own
features: wused materials, constructive strategies, special
techniques contributing to the value of the patrimony. Aspects of
the technical state of the existing built spaces belonging to the
patrimony.

Urban development and organizing solutions of the main spaces and urban
functions of the modern city are based on:
» General developing and organizing plan of the city drawn up by architect
engineer drawn up by architect engineer D. Banescu between 1905 — 1908;
» Organizing system of Constanta drawn up by architerct Bedeus in 1938.

Maps are more important for this first stage of urban evolution:

» Constanta plan of 1898 completed with further elements 1:4600;

» General plan of Constantra drawn up in 1921, with proposals for
development and urban proposals made in 1905 — 1908: 1:6500.

The urban and structural development of the patrimony has important well
known authors: Al. Orascu, I. Mincu, P. Antonescu, Gr. Cerchez, Gh. Stephanescu,
G.M. Cantacuzino, together with other foreign names.

Usage of construction material recovered from the ancient ruins, especially the
polished and semi polished stone, for building pursposes was almost a general
phenomenon for Constanta City.

Among the patrimony buildings present in the peninsula area we mention the
ones that needed special technical interventions for protection against lans sliding
and cliff erosion (Figure 3.1):

* Eastern side of the cliff area in the peninsula
« Metamorphosis » Greek Church — 36 Mircea cel Batran Street
« Mihail Sutu » Vila - K.Zambaccian Street (former Marii Street)
National Bank — 1 1989 Revolutiei Street
Southern side of the cliff area in the peninsula
Casino and the protection wall
*  Western side of the cliff area in the peninsula
- Museum of National History and Archeology of Constanta — Ovid Place
- Build space on Ovid Street

*
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3.1. EASTERN SIDE OF THE PENINSULA CLIFF

3.1.1. “METAMORPHOSIS” Greek Church
- 36 Mircea cel Batran Street
Code LMI12004- item no 538 position CT-II-m-A-02826

Built between 1864-1867 out of the money of the Greek community, the church
is the first religious place raised inside the Kiistenge City (Figure 3.2).

The patrimony value of this building comes from its age, over 150 years and
from its constant and permanent function as Christian orthodox cultural place.

Its architectural value — elements of Post byzantine influence, typical for
orthodox churches since the beginning of the 19™ century bult in Greek sites both
in continental and insular areas.

Building design and construction

The church was built by a mason team brought from Greece. The entire
construction, including the steps platform, was done from stone elements recovered
from the ancient ruins. Nowadays, the elements of ancient stone, well finished, can
be seen on the main front side and also in the steps. After repairing works carried
out at the front side plaster, it resulted that the lifting walls were also made of
ancient stone of small dimensions and irregular shapes glued with lime and sand
mortar. We can think that the foundation was also made up of the same material
from the ruins present in the neighborhood area, defensive walls and buildings
from the Roman and Roman — Byzantine period, but we cannot say how deep and
thick it is so we could assess the resistance of the construction in connection with
its age of over 150 years.



3.1.2. «MIHAIL SUTU » Villa
1 K. ZAMBACCIAN STREET (former MARII STREET)
Code LM12004- item no 573 position CT-II-m-A-02863

Figure 3.5 — photo taken in 1902 — 1903
In the foreground we can see the rock on which the supporting wall was built
with its drainage system for capturing the water at the loess basis
The Southern part of Sutu Vila, older buildings and supporting wall of the cliff
nearby destroyed at the beginning of the period between the wars due to the
cliff instability (Archives of Constanta City Hall)

The building is located in the eastern part or the peninsula (Figure 3.5), on
Tomis harbor cliff, inside the urban space representing the historic centre of
Constanta City.

Architectural and patrimony value. It is a valuable architectural objective
due to its constituent elements well personalized, a well framed volume in natural
landscape and especially due to the romantic oriental and post byzantine details,
becoming part of the local typical modern architecture.

Building design and construction

The design was made in 1898 by architect Grigore Cerchez.

The file no 27/1899 of the County Department of National Archives of Constanta
City, contains the request for obtaining the building license of July 29" 1898, together
with the original plans and building license no 684 of August 1898.




Figure 3.6 — cadastral plan of Constanta City Hall — 1936

|:| - cladirea vilei (subsol, parter, etaj)

=xxwwwwwww - 7id pentru stabilizarea falezei, modificat fata de proiectul initial,
pentruracordarea la zidul existent in partea de sud

|:| - platforma de umplutura pavata

'll‘ - zone construite in anii 1880 — 1890, afectate direct de instabilitatea

falezei

The land on which it was built is located on the verge of the cliff, whose natural
slope was of 40° — 45° and was permanently subjected to crumbling, due both to
specific geotechnical structure and also to direct action of the sea waves during
powerful storms from the North and North East (Figure 3.6). [75]



In order to obtain stability, works for protection and cliff stability were
considered necessary: a supporting wall was built with a slight inclination degree
towards internal side, provided with internal abutments and horizontal drainage
system. (Figure 3.7)

The wall was made of semi polished stone glued with cement mortar, having a
1 m width, placed directly on the Sarmat calcareous rock after the deteriorated
layer was removed from its surface (superior quota of the calcareous layer is at
about 2,5 — 3,0 m from the sea level).

In comparison to the initial project, of the licensed papers, the wall line was
modified as it was necessary to connect it to a similar building in order to protect
older residences in the Southern area. (Figures 3.8, 3.9, 3.10)

Behind the wall a filled platform was built all along the building front side. The
foundation of the villa was made of stone of various sizes and depths. The
founding land is made up of macroporic loess sensible to humidity belonging to
«A» sensibility category. (Figure 3.5)

The outside part of the lifting walls is made of 0.48 m brick whereas the inside
part of 0.48 , 030 and 0.25 m bricks.

The floors are made of wood. The terrace floor is made of metal with ceramics.

The ceiling of the entire building is built in accessible terraces, probably made
of metallic profiles « I » with ceramics. Above the living room (the South Eastern
corner of the building) was built a 5,00 m dome, probably of ceramic.

Usage of the building

In the last 60 years the building was submitted to several repairing works and
current maintenance works, none of them considered capital repairing works. The
last important works were made according to Pr. Nr. 6/1985, drawn up by I.P.J.
Constanta. Engineers found that the resistance structure hadn’t suffered alteration
after special events that took place such as earthquakes of 1901, 1940, 1977, or
frequent cliff instability phenomena.

Due to the bad functioning of the sewage system in the area, the humidity level
grew and mould is present in the basement rooms.

The supporting wall was very important in maintaining the cliff stability,
compared to the neighboring areas where instability appeared since the inter war
period.

Taking into consideration its age, over 100 years old, it is necessary to have an
urgent technical report regarding the building state and also of the cliff supporting
wall.



Annexed plan to the
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no 684 of August 1898
Figure 3.9 — Constanta
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3.1.3. NATIONAL BANK - CONSTANTA BRANCH
-1 REVOLUTIEI 1989 STREET —
Code LMI 2004, item no 545, position CT-II-m-B-02834

\

Fi igre 3.13 ~National Bank , Archives of Constanta i'ty Hall

It was built the South Eastern part of Ovid Place (Figure 313). The building
covers the margins of the high cliff: from 17,50 m front side and the side part up to
about 1,20 m to the current platforme of Tomis touristic marina. (Figure 3.14).

Design and building of current construction

It ws built between 1913-1914 and the works were supervised by the author of
the design.

Building particularities

It is a 7 storied building and a good exemple for the use of land with inclination
higher than 45° (Figure 3.15), during the first stage of the modern city
development.

It has continuous foundations made of concrete and stone. Due to the land, they
have different depths and are fixed in different geological structures: macroporic
loess sensible to humidity and Sarman calcalrous with sensible layer in the upper
part.



Figure 3.14 — National Bank - front side East- 1960 photo before the beginning of
the organizing works for Tomis touristis marina (Archives of Constanta City Hall)

The resistance is made up of brick lifting masonry, with no uniform
distribution, but with continuity upwards the building. The wall thickness
varies from one level to another starting from 0,84 m in the basement and
reaching 0,28 m at the last floor.

The floors are supported by metallic beams with ceramics above the
basement 2 and reinforced concrete for the remaining levels. The level 2 of
the construction has ceramic pillars and arches that support the floor
weights whereas the basement 1 is provided with metallic pillars.

Figure 3.15

- National Bank —
annexed plan to
Building license

no 5394 of

July 5th 1913
(Archives of Constanta
City Hall)

Time effects

Important modifications were made to the building during the time it
was the branch of the National Bank: extension of the ground floor and the
2" floor.

In 1958 the basement 1 and 2 were consolidated by introduction of
connecting systems as there are some fissures in the resistance elements.
The earthquake of 1977 badly affected the resistance structure present in
basement 1 and 2.



3.2.  SOUTHERN PART OF THE PENINSULA CLIFF

3.2.1. CASINO AND THE PROTECTION WALL

This area, along Regina Elisabeta Avenue, becomes in 1879 the main
important touristic objective of Constanta City, having specific facilities: small
shop and terraces, the first casino.

In October 1891, a powerful storm destroyed the roof and part of the first
floor of the Casino ceasing its existence.

In 1892 a new casino is built using materials from the other one destroyed
by the storm (stone, brick, wood). This new building was directly subjected to
waves during storms in cold season and therefore its resistance weakened quickly
especially where there was contact with the sea. The building was no longer safe.
(Figure 3.17)

The partnership between the City Hall and the engineer Anghel Saligny
between 1903-1904 led to the building of the cliff protection, including the
platform for the placing the current Cazino, allowing the final and safe
organization promenade area. (Figure 3.18)

Between 1904-1905 begins the design for the current Cazino, in perfectly
safe conditions. (Figure 3.18)

Figura 3.17 — The first Casino built on the rough cliff
(photo of Archives of Constanta City Hall)

primul Cazinou comunal

Vechiul
Cazinou Comunal

Actualul Cazinou

\ Digul de protectie al falezei,
A inclusiv platforma pentru amplasarea Cazinoului

Fi igura 3 18- Arranged cliff with dam and the new Casino
(photo of Archives of Constanta City Hall)




3.3. WESTERN PART OF PENINSULA CLIFFS

3.3.1. MUSEUM OF NATIONAL HISTORY AND ARCHEOLOGY -
CONSTANTA - 12 OVID PLACE
Cod L.M.L. 2004 — nr. Crt.543 — CT-II-m —A- 02.831

Figure 3.19 -
Museum of
National History
and Archeology
- Constanta
(Archives of
Constanta City

'ﬂ

]” l N :illi i '.n Hall)

The building process consisted of 2 steps.

At the beginning it was designed by architect V. Gh. Stephanescu in
neoromanian style as the City Hall. In 1912-1914 was built the foundation, the
walls, the outside plastering and the roof.

The files that can be found at the National Archives of Constanta 44/1912,
48/1912, 57/1914, 21/1920 and 14/1923, show the following interesting points for
this building phase:

The foundation was dug by hand with variable depths (6,0 — 12,0 m) given the
presence of a thick brick and stone density layer made up of the ancient ruines.
Importan volum of ancient wall removed while digging the foundations show that
the building was placed in one of the most populated area of Ancient Tomis. In
1976 the building is conferred a new function — Museum of National History and
Archeology - Constanta.

Description

It is a parallelepiped volume with basement, ground floor, two floors and high
attic, having a continuous foundation made of concrete and stone masonry directly
built on the loess or clay layer.

Its resistance structure has transversal and longitudinal stone and brick lifting
masonry. The floors are monolith reinforced concrete supported by hidden metallic
beams.

It has wooden framework and tiled roof (fish scales type).

It is a building with a proportionate and unit volume, with balanced ornaments
on its front sides.

Its main front side has 3 empty spaces above the entrance, high and framed by
arches and masonry pillars.

Elements of Romanian traditional style are present when framing the empty
spaces and when marking the cornices both on the main front side and on the other



three. The two terraces also have arches supported by pillars built according to the
Romanian traditional style

Time Effects

The detailed studies made for the last repairing showed that the building is in
good state.

Until recent years, there were no settling phenomena given the special
foundation.

The major earthquakes of 1940, 1977 and 1986 didn’t leave traces on the
building resistance structure.

Elements such as covering, dividing walls, vaults of some lifting walls bear the
effects of these earthquakes. (Figure 3.19) (Figure 3.21) (Figure 3.22).

Major deteriorations were caused by climate elements, especially the salty
humid sea air, leading to strong corrosion of the unprotected metallic parts that
need either replacement (South porch) or protection (North porch). External
painting needs also frequent maintenance works.

Figure 3.19 —
Museum of
National History
and Archeology —
Constanta

- detail cracked
front side — photo
2008 -

Figure 3.22 - Museum of

National History and

Archeology — Constanta

- cracks of painted hall above
the main ground floor
hall -photo 2008

- arches fissures —



3.3.2. Built Space on Ovid Street
Analysis of CIiff Stability between Gate 1 and
Ovid Place and its Consequences
on the Protected Cultural Patrimony

Even since the beginning of the modern town — middle of 19" century, the area
closed to this cliff and even part of the cliff edge, was covered by residential buildings,
with no special interest in consolidating the cliff.

STRADA
ovIDIV

Figure 3.23 —Ovid Street — Archives of Constanta City Hall-
The dominant element is Ovid street (Figure 3.22), with buildings on both sides
in 1900 (Figure 3.23), (Figure 4.12).



All the constructions, made by 1900, on the South part of the street
disappeared either demolished (by 1936) or collapsed due to the cliff
instability (by 1960).

Land Geological Structure in Ovid Place — Constanta
1. Layer of non homogenous filling of 2-4 m result of 2000 years of continuous
living
2. Layer of humidity sensitive loés;
3. Layer of greenish — brown clay of variable thickness;
4. Sarman limestone.
Cliffs are also characterized by slow immersion of the land into the sea.
Anthrop elements that participate to the instability of the land are the lack of
pluvial water draining system and the lack of incorrect function of sewage systems.
Causes of the cliff are instability
e The reduced physical and mechanical features of the clay land;
Presence of the phreatic water towards the basis of the cliff;
Absence of pluvial water draining system;
Works that didn’t repair the cause but the effect of land sliding;
Lack of works for to prevent land sliding.
Given these complex elements, the next projects will have to have foundation
dug under the sliding plan.

Figure 3.24 —Ovid Street
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Figure 3.28-
30A Nicolae
Titulescu

- front side
facing Ovid
Street

Str. Ovidiu

- constructie in stare de
precolaps -

Figure 3.29 — 30 A Nicolae Titulescu- front side facing Ovid Street
— severe damages -



Chapter 4. Analysis of documents, designs and works that prove
the constant instability phenomena in the historic
center of Constanta City

4.1. Constanta instability in cliff area

In order to have a correct assessment of this phenomenon
I studied old documents which led to '
the idea of a constant dynamic of coast
line caused by:
- high instability of cliffs
-sea currents;
-human actions.

Figure 4.1 — Black Sea Coast
Painted by Mattei Scutari

At the beginning of the 17" century
(National Archives of Constanta)

A drawing made by Dr Quesnoy
in 1854 shows the form of the northern
part of coast in the peninsula. The only element for comparison with the current
state is the minaret of the Turkish Church built in 1828, marking the southern end
of Ovid Place of these days. Figure 4.2 shows three promontories with a much
more advanced position towards north.

The shape of the Northern coast line in the peninsula is the result of:

- Frequent collapse of the cliff;
- North-Southern sea surface currents and powerful winter storms

Figure 4.2 (Archives of Constanta City Hall)
Drawing made in 1854 by MD Quesnoy showing the North part of the peninsula
very different from the current one, with the rapid cliff collapsing episodes



Archeological discoveries led to important reference to constant instability of
the Black Sea Coast cliff and high frequency of accidents and their consequences

In the Romanian Geographic Dictionary tome II, published by George Ioan
Lahovari, General C.I. Bratianu and Grigore Tocilescu in 1899, it appears: “in
Constanta we can see entrances of two underground galleries (aqueducts) used for
drinkable waters from Anadalchioi and Canara (Ovidiu) together with ancient

fountains connected to this gallery
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4.2. Technical projects and works carried out so far in order to
stabilize the cliff frequent collapses

Complete organization of the Casino promenade involved the construction of a
20 m stone dam in the Southern part of the natural limit of the land, the building of
a stone platform and a special platform for the present Casino. The works were
carried out according to the project made by the engineer Anghel Saligny.

In 1904 engineer P.A. Zahariade proposed a plan for City urban development
including the cliff stabilization.

Between 1961 — 1964 the Ministry of Transports starts the project North
Eastern Cliff Consolidation , from “Metamorphosis” church up to the Military
Hospital, using 15-20 m reinforced caissons as supporting system, with drainage
and shaping the cliff wall for about 500 m, in the Northern part of peninsula.
(Figure 4.6) [89]

Some places were planted and reinforced with supporting arch walls in order to
stop the land sliding.

Figure 4.6 — Coast stabilization, East Cliff, carried out by
IPTANA Bucharest between 1956-1957 —google maps — satelite



4.3. Photos and plans that show the cliff area instability evolution in time and
the works undertaken

Figure 4.8 (above)
— Northern Cliff — collapsed terraces

"PLACA DE CALCAR SARMATIAN SPALATA DE MARE

ZIDUL DE APARARE AL PALATULUI STURZA CE SE
. MENTINE SI IN PREZENT .

Figure 4.10 — Ovid Place Cliff, a building next to the Nationmal Bank, that
collapsed
(Archives of Constanta City Hall)



Constanta

Vederes du ost 2 oeagulul. Veder® din Constamta

F i:gur'e 4. II”; Front ipy — Eastern Cliff of eninsﬂla
We can see a change in the cliff slope after the collapse of the house next to
The National Bank (Archives of Constanta City Hall)

In the Western part of the cliff, near the commercial harbor, the front raw of
building collapsed by 1950 — 1960 due to instability. (Figure 4.12)

Figure 4.12
photo 1920
— Western
cliff,between
gate I and
Ovid Place
(Archives of
Constanta

City Hall)

- In primul plan — dreapta jos (port) — cladirile aferente depoului feroviar (dezafectate)

- In plan secund — dreapta — frontul construit de pe latura de sud a str. Ovidiu, distrus in
intregime pana in anii 1950-1960 datorita fenomenelor permanente de surpare a falezelor.
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Figure 4.14 —Constanta Plan 1921 (Archives of Constanta City Hall)[84]
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Figure 4.16 — cadastral plan 1960 (Archives of Constanta City Hall)

Figure 4.17 —cadastral plans overlaying: 1936-1996
( Archives of Constanta City Hall)
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Chapter 5. Case study:

5.1. Evolution Analysis of the Instability in the North Eastern Part of
the CIliff, along Mircea cel Batran Street for Protecting Measures of
Endangered objectives




Modern time recorded a high instability level of cliff area:
1. cliff collapse along the present Negru Voda Street(Figure 5.4);
2. frequent cliff collapses in the North of Aristide Karatzali Street (Figure
5.5, Figure 5.6) ;
3. successive collapses of the built area on the Eastern side of Caramidari
street (Figure 5.3), last collapse — around 1970;

iure 5.3- Caramdari Street before collapsing
(Archives of Constanta City Hall)

4. . nowadays the following are in danger of collapse requiring an
immediate plan of consolidations and stabilization:

- Greek Church Metamorphosis enlisted as historic monument of national
importance (cod L.M.I. 2004 CT-II-m-A-02826) and the entire cliff area on
the northern side of Karatzali street;
- the cliff along Mircea cel Batran street, on the eastern side, near Negru
Voda street, where there are signs of the beginning of cliff collapsing
episode.



Figure 5.4 - photol taken in 1895

Foreground shows a recent cliff collapse
Close to Mircea street, in the North of Metamorphosis Church
(Archives of Constanta City Hall)

Figure 5.5 — Photo taken in 1915-1920
Foreground: Northern part of Karatzali street,clear traces of collapse and
damaged buildings (Archives of Constanta City Hall)
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5.2. Safety Assessment of the Greek Church “Metamorphosis” historic
monument at 36 Mircea cel Batran Street - North Eastern part of
the cliff

5.2.1. Current state of the building and its stability (Figure 5.7)

BISERICA "METAMORPFOSIS" - foto - 1960 - 1965

Figure 5.7 - Greek Church (Archives of Constanta City Hall)

In 2005-2006 during some repairing works, specialists analyzed the
building and the cliff nearby in order to establish its effects on the
construction. (Figure 5.8)

The North-Eastern corner of the building has deep vertical fissures
marking a clear proof of collapsing

(Figure 5.9)

The South Eastern corner has rather recent fissures on the wall that
supports the bell dome marking the moving tendency towards Eats of the
entire building. (Figure 5.10, 5.11)

Thus, the following works can be done as an emergency measure:

= A detailed technical report for the entire building;

= A project to stabilize and reinforce the entire cliff close to A.
Karatzali Street, along the entire Eastern line along Mircea cel Batran
Street, as all the buildings from the Northern side of this street is in
danger.
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Sunt vizibile fisuri relativ mai vechi
care marcheaza tendinta de prabusire
a coltului de nord - est al cladirii.

In prezent sunt acoperite de tencuiala noua.

Figure 5.9 — Front side of the Greek Church - details
May 2006 -
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a permanent damaging
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Example of cliff wall line within 60 years:
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Figure 5.14 — Changing Cliff Slope Chart between 1936 - 1996

The two images, put one over the other show us that there is a tendency to
reach balance state (Figure 5.14)



5.2.2. Building usage and undertaken works

Up to now the building suffered several interventions:

- filling the empty window spaces on the Northern part;

- general repairing in 2005-2006, according to license no 2421/17.09.2004, without

complying with its main provisions:

- Annexed buildings (storages) of the North Eastern corner of the church were
replaced and extended with permanent constructions as residences; (Figure
5.15)

- The step platform made of ancient stone as totally covered with Marmora;
(Figure 5.16)

Figure 5.15 — Northern side of th Greek Church
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5.2.3. Particularities of the Underground Geotechnical Structure

The church is placed at 25 — 23 m height on a land with a first 2 — 4 m non
homogenous layer followed by a loess one of variable thickness (15 — 17 m). At the
basis of these layers is the phreatic water followed by green- brown clay layer of
variable thickness (3 — 5 m) which causes cliff collapse when there is increased
water volume; finally there is a sarman calcareous layer with weak upper parts (1 —
3 m), on which it is not recommended to dig the building foundation.

Another natural phenomenon, affecting the cliff areas is the constant slow
immersion of the land annual average of 1,5 — 2,0 mm, causing also instability.

After works undertaken fissures appear showing the entire building tendency to
move eastwards.

5.2.4. Technical measures and proposals for safety insurance:

1. A complex technical report to establish the stability of the cliff nearby
and the necessary works.

2. A comlexe technical report for the Greek Church “Metamorphosis®
drawn up by experts authorized by the ministry of culture and national
patrimony in order to establish the necessary measures and works to be
done.

3. Assessment of all works and projects together with the investment level.

The same measures are needed for the building that houses the Elpis Puppet

Theatre— historic monument, built on the same cliff, close to the church that has the
same problems regarding stability and safety.
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Chapter 6. Assessment of the cliff instability. Risk elements for the
historic monuments built in the active area of Black Sea
CIiff. Solutions for limited safety

6.1. Assessment of instability

6.1.1. Opinions on the assembly made up of buildings and cliff.

Relationship Cause - Effect.

For a safety maintenance and exploitation of the historic monuments located in
the cliff urban area, we need to adopt and apply some measures focused on
resistance structure and cliff stability.

= Analysis of natural and anthropic elements aims at :
- studying the evolution of instability episodes;
- identifying the forces that generate instability.
= By studying the shape changes and the clear settlements of land, we can
set the physical and geodynamic parameters of the construction, being
able to avoid damages or catastrophes.

By finding the cause of a shape change we will have the effect through the
transmitted function (Figure 6.1)
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We can use the information on shapes change and measures for the safety of
the building.

According to its function, a building is submitted to a demanding regime
that leads to movements, and changes of shape.

Straight movements or deformations:
settlements; bulginess; arrows; slopes; fissures and cracks; horizontal movement.

Angular movements and deformations:

Building inclination and spinning.

Specific deformations:

Extensions or shortenings of building elements.

Good exploitation of a building is obtained by the experimental control of
its behavior under the pressure of loadings by following its movement and
deformations.

Damaged balance can lead to partial or total destruction, sometimes with
important material or even human losses.

There are two complementary procedures to assess the optimal building
exploitation
- experimental research on laboratory models or on building components on the
field;

- observations and measurements of the building stability in time and its behavior.

Following these studies, we can show the general or typical causes of
movements or deformations.

General causes are:

- geotechnical and hydro geological circumstances;
- physical and mechanical features of underground.
Typical causes are:
- insufficient volume of geotechnical and hydro geological information,
- accidental disruptive agents (deficient land immersion, hydrodynamic
conglomeration, earthquakes, etc.)

By comparing all the results of specialized reports and studies we can
draw up a diagnosis of the building and a prognosis of its future behavior, being
able to conceive and adopt the correct consolidating measures or continuous
usage of the building.

6.1.2. CIiff instability

Karl Terzaghi, the father of the geotechnical engineering, used to say spunea:
“if a mountain (here we have the historic buildings on a cliff) started to slide, the
stopping measures must be adopted to the process that caused the sliding” .

As it is complex phenomenon, land sliding is hard to be located so the solutions
can only be provided by specialists.

The costs for cliff wall stabilization vary a lot and cannot be assessed only after
the process took place.

For this case study: for the urban area with the cliff and the historic
monuments on it, organizing is an incorrect, costing measure, but the surest
one.



Several disciplines take part to the monitoring process of the cliff areas
instability with historic monuments on them (civil engineering, geodesics, geology,
topography, photometry, GPS, etc.), envisages the research in situ of both the
physical phenomena and the choice of the best technical solutions for future
actions.

The final objective of all these studies is to create an early warning system in
order to foresee severe instability, to assure cliff stability and the safety of the
building in region.

Safety measures for historic monuments are to observe the law provisions so the
works shouldn’t alter their structure and artistic features.

In the recent years, more and more countries adopted advanced cliff instability
monitoring systems.

Knowing the possible dangerous situations helps to avoid risks.

6.1.3. Limited safety works for historic monuments subjects of natural and
anthropic risk elements

Historic monuments are protected by law and treated in a special way
complying with special technical regulations. For any historic lifting structure or
part of it, measures must be adopted and applied before accidents as the maximum
resistance and stability limit appears since the pre-collapse stage.

Immediate measures for lifting historic structures [77]:

- quality technical report - establishes the measures.

- rehabilitation of the patrimony values so that the losses be minimum.

Temporary and definitive interventions of prior necessity

- Temporary interventions are provisional constructions which take and
transfer towards the ground settling actions.

- Permanent interventions are works of preservation, restoration or lifting
structures, with no reduction of the patrimony value. These are adopted when it is
impossible to use the temporary interventions.

Necessary papers

- Before immediate works: quality report, studies, previous projects,

patrimony inventory, charges, technical reports, drawings.

- After the immediate works: works monitoring reports

Work Approval: building license issued according to the law.

We consider that it’s high time a national program should be created with
endangered patrimony that could be accessed and used by the Government, the
local administration, cultural and educational institutions

6.1.4. Protection of historic monuments after consolidating works

After consolidation, for a good and safe usage of the historic monument,
measures should be applied for protection against the environment elements.
This works focus also on the front sides of the historic buildings.



An example of homologated material by the International Scientific Congress

of Berlin — 2004
is “THERMO SHIELD”, a composite material, made up of porous ceramic

microspheres. (Figure 6.3)
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Figure 6.3 — Thermal shield

Obervations
ThermoShield effect against the heat depends on the optic features of the wall,
of the environment and of the temperature regime. Here the effect can be even
reversed. (Figure 6.5) (Figure 6.6) [117]
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6.2. Risk agents. Risk assessment by using behavior features and identifying
vulnerabilities
6.2.1. Analysis of natural and anthrop agents and their impact on the Black Sea
Clift
This subchapter represents a synthesis based on the following studies made by
Hallcrow Company in July, August 2011, at the request of A.N. Apele Romane



Administratia Bazinala de Apa Dobrogea — Litoral, in order to obtain technical
assistance for European financed projects — Priory Axe 5 — major intervention field
2 — Coast erosion reduction: [92]

- Master Plan "Coast Protection and Rehabilitation”,

- Coast Diagnosis Report — Implementation of the right structure for

preventing the natural risks — reduction of the coast erosion

These were drawn up for the Romanian Coast rehabilitation and protection.

Environment is a major priority for Master Plan as we need to have a global
view over the natural and human agents that cause coast changes and also on the
relationships between them.

There are a lot of cultural and religious buildings in the Cliff area. The cliff
Eastern part of the peninsula, object of our study, is mentioned in these studies as
South Tomis.

- Impact of human actions

Several measures adopted and applied by humans influenced the way the
coast looks today: coast protections, harbor dams.

- Impact of the environment in case of absent intervention

Destruction of the cliff basis and therefore their corrosion and degradation
of properties placed up above the top of the cliff

Absence of action leads to beaches erosion.

Erosion increases the risk on urban buildings and infrastructure

6.3. Steps of the land sliding monitoring process:

6.3.1. Objectives
= It is done by the Central commission for prevention and defense
against earthquakes and land sliding effects
= Legal frame-regulation NP044-2002, revised in 2006, on
geotechnical papers
=  Risk Management Process consists of risk identification and analysis and the
reaction to it. [106]
Interactions between natural and human hazards with vulnerability comes
up the risk concept. (Figure 6.10)
Absence of human community is hazard, no matter the sizes or
consequences of severe on the natural space. (Armas, 2007)

""Risk is present when

hazard meets vulnerability"
(Cutter, 2001).

Figure 6.10



Causal relationships between risk, hazard and vulnerability.

[R=Hx - risk conventional expression
R=HxEx - risk mathematic expression
R —Risk

H — Hazard

V — Vulnerability
E — Risk exposed elements

NATURAL HAZARD — LAND SLIDING
Delimitation of hazard areas for land sliding is based on time and space
measured data and has the following objectives:

> Sliding Hazard Map;
> Risk associated with land sliding.
> Sliding Hazard Map [78]

The balance state of the cliff wall is assessed using the stability factor (Fg): it’s
the report between the rock resitence to shearing on the most likely sliding surface
and the tangential forces acting at the same level.

Fy can very between:

- critical value: F¢=1
- value that makr the stable balance state .
- very high values where the cliff wall is stable at sliding: Fg=o0

Instability Factor (K,,)- for hazard maps:
K, =1/ Fy : - instability degree to sliding or,
- the probability to have a land sliding
-  Fg=1=> K,=1or K,=100% - cliff limit balance state;
- Fgrises => K, decreses;
-  Fg— 0 =>K, — o -cliff instability state.
For the best assessment of the land sliding we must take into account the
following elements:

a — lithologic; e — hydrogeological,
b — geomorphologic; f — seismic;

¢ — structural; g — silvic;

d — hidrologic and climatic; h — anthrop.

Influence of these factors on the cliff balance state is expressed with K; (i =a
... h), with values between 0 and 1.

These factors don’t have the same intensity. A major role is represented by
lithological and geomorphologic elements, the others 6 have a smaller influence on
the cliff instability. For the instability degree calculation, for land sliding, the
following formula is used:

< _\/Ka KK +K, +K, +K, +K, +K,)

6



The coefficients corresponding to the 8 elements that influence the cliff

stability are assessed using the information from the existing studies.

In conclusion:

* K, . represents the assessment of the land sliding potential, with values
resulted from the quality analysis and the interpretation of natural and
anthrop elements that influence the cliff stability.

The works depend on the sliding instability factor K,,, .

It is totally forbidden to place construction on polygon like surfaces with K,

equal to high sliding potential.

Based on the geotechnical study for consolidation and extension of the National
bank, it was possible to establish the factors which have influence on cliff wall sliding:
Ka =0,78 —lithologic element (sedimentary rocks, semirocks)

— characteristic of the sliding instability: medium to high;

Kb = 0,88 — geomorphologic element (cliff wall inclination angle = 15°)
- characteristic of the sliding instability: medium to high;
Kc = 0,75 — structural element (geologic structures, with faults or cleavage)
- characteristic of the sliding instability: medium;
Kd = 0,66 — hydrologic and climate element (moderate rain, erosions appear
vertically and horizontally)
- characteristic of the sliding instability: medium to high;

Ke = 0,68 - hydro — geologic element (phreatic water is = 6111 depth)
- characteristic of the sliding instability: medium to high;
Kf = 0,50 — earthquakes (< 6 degree on M.S.K. scale)
- characteristic of the sliding instability: medium to high;
Kg = 1 — forest element (no forest)
- characteristic of the sliding instability: very high;
Kh = 0,85 — human action (leakages of the supplying systems, lack of pluvial
collection system)
- characteristic of the sliding instability: high.

. K, KK +K,+K, +K,+K, +K,) K= 0,51 -highto
K, = 6 medium sliding potential

In conclusion, the building is placed on a cliff wall with medium to high
potential for land sliding activity and therefore it is necessary to take actions in
order to stabilize it.

Compared to the structure of the National bank, we can see that the Greek

Church, according to the influential factors, shall have K, equal to 1, representing
a high potential for land sliding activity and high vulnerability.

6.3.2. Methods to monitor the land sliding activity



=  Efficient monitoring procedures
step I: evacuation of people and protection of goods;
step II: assuring alternatives: shelters;
step III: study the phenomenon to determine calculations for further measures
step IV: remedies using technological stages.
step V:  work execution
=  Measurements and procedures
Stages for previous monitoring the risky areas:
Stage 1. Study of the sliding potential cliff wall
Stage 2. Study in time the consolidated and stabilized cliff wall:
- direct drilling:
- Electromagnetic probe:
- Piezometry:
- topometry (Figure 6.11)
- after land sliding, horizontal and vertical movements are established, using
the planted markers, making diagrams and charts (Figure 6.12)

Figura 6.12- land sliding evolution after topography

O

- geological map making;
- Terrestrial and air photogrammetry
(Figure 6.13)

Figure 6.13 —
Air photogrammetry
Satelite teledetection (Figure 6.14)




Envisat ASAR. A=5.6 cm
Figure 6.14 sattelite platforms
- Terrestrial scanning laser - 3D space images of ground objects.

(Figure 6.15)
i

Figure 6.15 - Leica CIO scanner and
3D scanned image

Indirect methods — used for rock physical — mechanical properties, whose variation
can be a marker for land sliding:
- Analysis of ground humidity;
- Analysis of water minerals;
- Analysis of soil radioactivity;
- Geophysical measurements;
- Presure and dilatation measurement during drilling.
= Causes for cliff instability:
Contributing and triggering agents.
=  Preventive measures can be grouped as it follows:
- modification of the cliff wall geometry;
- reduction of por waters;
- improvement of Cliff wall resistance to shearing;
- mechanical measures.
=  Remedies:
- modification of the cliff wall geometry by removing the material;
- drainage;
- resistance structures;
- internal reinforcement of walls.



6.3.2. Monitoring diagram for land sliding
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Conclusions

The research program of these doctoral studies focused on quantifying as
exactly as possible of the reality vulnerabilities present in Peninsula Area of
Constanta City: Ovid Place and Tomis Marina — badly damaged by disruptive
elements of geotechnical, environmental and human nature.

e This work tries to indentify causes of vulnerabilities in the risk areas.
Those who have been identified were put into risk calculus method regarding the
sliding cliff presented in Chapter 6 “Assessment of the cliff instability. Risk elements
for the historic monuments built in the active area of Black Sea CIiff. ".

For the study I chose a very important historical area for Dobrogea Provincei,
the historic monument space, part of the historic monuments list of 2015, Code LMI:
CT-I-s-A-02553 — “tomis ancient city”, an archeological site - confined by
Peninsula, Ferdinand Avenue, East Cliff up to Modern Beach, Casino Building,
Gate 1 of the Harbor, Commercial marina, Roman Thaerme Street and Traian Street.

The cliff in this area has a high level of vulnerability, due to sliding sections
with high risk of collapse. I calculated the sliding potential of the cliff (K,) on
which there is a historic monument: many years ago a Hotel, nowadays, Constanta
Branch of the National Bank, code LMI 2015: CT-II-m-B-02834, building year
2013.

I extended this analysis to the cliff on which are other historical monuments
such as the Greek Church called Metamorphosis -Code LMI, CT-II-m-A-02826 and
the Puppet Theater Elpis -Code LMI, CT-1I-m-B-02814.

The approach was made by an interdisciplinary analysis, with natural and
anthrop elements, with the risk of human casualties — around 200 persons, with the
loss of community patrimony - around 3-4 buildings and the major impact on
human economic and spiritual life caused by the destruction of the religious
building and the puppet theater .

For the calculus formula we used natural and anthrop influencing elements
that influence the slopes balance independently and at the same time: lithologic,
geo-morphological, structural, hydrologic and climatical, hydro geologic,
seismical, vegetal, anthrop, resulting in the cliff wall potential (K,,) close to 1,
correspondent to a higher sliding degree of instability o the shore, therefore the
area is characterized by a high vulnerability.

The entire thesis and the case studies emphasize the importance of the
patrimony values. It is important also to develop programs with positive attitudes
of preserving and protection of the existent patrimony buildings, by identifying
calculus techniques for the vulnerability. Based on the results, the competent
authorities should find and begin adopting measures for a better management of the
patrimony; they should adopt favorable politics for preserving the national values,
satisfying both the contemporary community needs and the preservation of
historical evidence.


https://ro.wikipedia.org/wiki/Ora%C8%99ul_antic_Tomis
https://ro.wikipedia.org/wiki/Cod_LMI
https://ro.wikipedia.org/wiki/Cod:LMI:CT-II-m-A-02826

The researching program and the thesis offer valuable systems for analysis,
interpretation and protection, by placing in limited safety the areas with high level
of risk.

For the last 7 years, I made a lot of efforts during the research program, to
identify some systems for prevention of local hazards in order to ease the impact
on the community where I’m carrying out my work which is part of the sustainable
development politics for Constanta City — being employee of the Urban Planning
Department — Office for Urban Strategies within the City Hall.

Here I analyzed the historic buildings whose stability is badly influenced by
the land sliding, with continuous deformation or with pre-crisis situations.

The thesis develops practical principles to protect patrimony buildings by
reinforcing slopes after using a system innovated by the author hereof to identify
critical and very vulnerable.

Thus, the thesis also has an important feature represented by identification
of the risk on the shore area in order to adopt emergency measures for protection of
patrimony and human life.

As we already mentioned, the vulnerability degree calculation depends on
some elements that we can quantified by an advanced study of the land features.
Measurement of the calculation elements presented in Chapter 6 has been assessed
based on results of land studies. In many cases such studies offer a probabilistic
situation, and their association is highly close to reality; thus it results necessary to
undergo studies of areas which should offer elements as closely as possible to
reality.

Using the researches done previously together with the activity of
competent authorities in the field, I could make up a map on criteria of importance
of historic buildings, of people number, of risk by cliff wall deformation, but also
of identifying preventive criteria reliable for future preventive actions.

Our research had a major contribution in identifying a calculation formula
for the cliff wall collapse. It is based on lithologic, geomorphologic, structural,
hydrologic and climatic, hydro geologic, seismical, vegetable and anthrop
elements.

So it is very important that the local community do such studies that help
assess calculation formulas and at the same time quantify the vulnerability degree.

The thesis contains calculation for cliff area where lies the National Bank
because I already had the necessary studies. Nowadays there are finished studies
for the Greek Church called Metmorphosis and the Puppet Theater called Elpis, so
that I have already been requested by the Greek community as beneficiaries, that
together with Prof Eng Gramescu Ana Maria calculate the vulnerability and risk
degree of the cliff wall and find a solution to place them in limited safety it and
stop the lad sliding phenomena degradation of the buildings.

State institutions could use such research for the entire shore length, so
that the money for patrimony constructions should be invested according to the
vulnerability level.

e As a novelty, the thesis contains an analysis of the evolution of the
modifications in time of the cliff areas together with their evolution behavior of



patrimony buildings, being a research I did on my own and based on old and
current documents used in my technical inspections. The conclusion of this
research is that it is necessary to stabilize the cliffs and to place in limited safety
the historic buildings.

e Using the plans for development and urban organizing of Constanta City
of different times, I pointed out the works proposed for defense and reinforcement
of the shores: building of the defense dam close to the shore limit; capture of the
underground waters; reinforcements of the sea shores; earthworks, building slopes
and balks; artificial beach.

In the last 60 years, along the cliff shore, comparing the cadastral plan of
1936 to the one of 1996 we pointed out the: modification of the land line, due to
natural and anthrop elements - Figure 4.17; modification of the cliff slope, by two
transversal sections between the N-E of the Metamorphosis Church and the level of
the beach and noticing a change of the cliff slope with the tendency to reach the
balance status. (Figure 5.14).

Following such observations/studies, I underlined the need to adopt
technical measures to place in limited safety the Metamorphosis Church and Elpis
Theater nearby, putting some elements to monitor the fissures in time, and the
necessity to do works to stabilize the cliff on which these are built.

e Chapter 3 of this thesis studies the technical state of the historic buildings
of Peninsula identifying degradations after the collapse of the foundation land, by
losing the stability of the cliff shore stability (Figure 3.1): « Metamorphosis »
Greek Church, « Mihail Sutu » Vila, National Bank, Casino and the protection
dam, the Museum of National History and Archeology, the buildings of Ovid
Street. For each building I analyzed archives documents synthesizing: architectural
and patrimony value; design and building of construction; constructive
particularities, time behavior; works undertaken in time both to the building and
the cliff; building exploitation; natural and anthrop factors affecting the stability of
the cliff.

Given the age of the buildings, their status of historic monument and
complexity of elements influencing the stability of the cliff, I emphasized the
emergency solutions that must be adopted: technical expertise, solutions for
placing in limited safety, works for cliff stability .

The thesis contains analytical inventory lists of monuments, pursuant the
Regulation on classification and inventory methodology of historic monuments set
by the Ministry of Culture of 18/04/2008 (Official Gazette, Part I no 540 of
17/07/2008), with technical data on each building.

Another phenomenon studied in this thesis was the destruction of the
houses line on the Southern side of Ovid Street caused by frequent collapses.

e Case studies were researched by me based on historic facts and also on
quantification of the degradation in the last 25 years.

As a important touristic destination, according to Master Plan "Protection
and Rehabilitation of Coast Area" and the Diagnosis Report on Coast Line, I
pointed out natural and human elements and their effect on the Black Sea Cliff
based on: coast type and coast dynamic.



I showed direct methods used for monitoring areas with land sliding
possibility and the most modern equipments used for measurements, necessary to
assess the evolutions of sliding, the choice of calculation hypothesis and finally the
adoption of measures for stabilizing the shore.

e A major help for me was the usage of some adjustable materials for
thermo technical correction of the functional space, without applying front plaster
and damaging the architecture. Studies showed that there are buildings in the
studied area where Thermoshield membranes can be employed complying with the
current legal provisions, and being a solution for exploitation of the built spaces.
Sub chapter 6.1.4. on “Protection of monuments without reinforcement” presents
the efficiency of this material on different surfaces horizontal or vertical, with or
without the interruption of migration by capillarity of the water in the masonry
mass.

e The study, the research and the investigation focused on usage of original
methods for risk reduction and solutions for historic building resistance and
stability located on the cliff.

e Finally I made a logical chart to monitor the land sliding with the process
stages beginning with the phenomenon identification, planning of the monitoring
process, gathering, processing and identifying the data of the ground, passing
through technical- economical analysis and reaching the situation management,
choosing the optimal technical solutions for sliding stability. For the best
management of the sliding phenomenon it is important to point out the periodicity
of the monitoring process. (figure 6.3.2.)

e The results of my research will be applied in the near future, being
important for urban papers on the protected area of Constanta City: updating
documents for Area Urban Planning for Peninsula Area, updating papers for
General Urban Planning for Constanta City and other documents of urbanisms
focused on Constanta cliff area.

These results can be a valuable support for the elaboration some technical
prescriptions in the field of historic monuments safety works.
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ABSTRACT KEYWORDS:
Lately, a growing number of damage appears to buildings with heritage value located in historic urban areas. built,
Protecting existing buildings of historic urban areas is a debt of honor for every community, cliff,
an obligation arising from the app of European and framework. destructive factors,
Built cliffs raise complex issues in ensuring stability and resistance, and identifying risk factors damage,
and adopting conservative measures for integrated protection becomes a priority. heritage,
monument
From the medieval period to the modern period, the city of C has faced a p of the line

mainly due to the high degree of instability of the cliffs, the effect of marine currents and human interventions
during the early modem city period, which were in most cases accelerating factors to the natural ones. (rigurer)

From the visible phenomena of instability of the cliffs with danger
of collapse, which require urgently the implementation of a program of
and works, we
» the adjacent cliff to Mircea cel Batran Street, on the east side, near Ne-
gru Voda street, cracks have appeared recently that marks the begin-
ning of a phenomenon of subsidence of the coast in the public alimenta-
tion construction area located at the top of the cliff slope (igure 2.2).

The “Metamorfosis” Church
Built in the years 1864-1867

» Metamorphosis Greek (rigure.2 church built In the years 1864-1867, listed )‘ Photo May 2008
as historic monuments of national importance and the whole cliff area | The cracking is
on the north side of the street Karatzali giguwe 3.1); | moore pronounced,

4

highlighting theongoing
process of the building's
degradation.

9
(tigure 3.1)

The North-East Corner
Photo May 2006

Relatively old cracks are visible,

which mark the tendency of collapse
building’s north-east corner.

They are currently covered by new plaster.

It seems more than anywhere else in the world, old buildings designed and made by and hi dergo a
drastic system, by all factors, Ioglcally synthesized as follows: natural hazards (seismic movements
erosion of banks , strong winds, saline envir ive factors by human activity

(losses from pipes carrying water, lack of Imervenﬂon works unexecuted on time and lack of quality,
intervention works for the slopes to achieve certain goals, creating slipping plans due to the nature of the foundation terrain).
As the time passes, these dangers are imminent, unruly and difficult to remove due to the high costs. Knowing at a certain point

the actual state, requires the quantification of all hazard factors, factors that alter the degree of of the existing
the development of hazard maps for the slope area for the purpose of approprlale lo imi and even elimi factors risk.
Therefore, we are aiming two issues: removing the risk factor and minim. of the

their infrastructure, and on the terrain under the foundation for commissloning the limited safety.




e Article to be published soon:

» “The time effect on a historic building situated in the active area of
the Black Sea cliff and the assessment of the sliding potential of the slope
under his foundation”, Simion Ancuta Geméanaru, Grimescu Ana Maria ,The
Bulletin of the Polytechnic Institute of Jassy, Construction. Arhitecture
Section, ISSN 1224-3884, e-ISSN : 2068-4762, in curs de publicare, publicatie
indexata B+.

e Conference

» “Contributions on reducing risk factors faced by historical monuments
buildings located within the active of the Black Sea cliff. Solutions for using the
limited safety”, Simion Ancuta Geminaru, Grimescu Ana Maria, International
workshop — Ovidius University Constanta: “Water, Energy, Civil Engineering
and Construction Management in Portugal and Romania”
http://mesagerdeconstanta.ro/2016/06/30/facultatea-de-constructii-gazda-
workshop-ului-international-water-energy-civil-engineering-construction-
management-portugal-romania-practices-legislation/

Bibliography

Books and works

[1] Archives of Dobrogea II (1928): 188-206

[2] Armas 1., "Risk and vulnerability. Assessment Methods for geomorphology",
Publishing House of the University of Bucharest; 2006;

[3] Agent Radu, Dumitrescu Dan - “Guide for designing and calculation of the
concrete, reinforced concrete and pre-comprised buildings” Editura Tehnica,
Bucharest, 1978;

[4] Andrei Craciun, loana Ceobanu, Bogdan Pailici, Stefania Voicu, "Strategy for
national culture and patrimony for 2014-2020";

[5] Alexander, D. K., A survey of the field of natural hazards and disaster studies. in:
Carrara. A., Guzzetti, F. (eds.), Geographical Information Systems in Assessing
Natural Hazards. Kluwer Academic Publishers, 1995;

[6] Andreica Horia A., Buildings. Composition and calculation of constructive
elements. U.T. Press. Publishing House of Cluj-Napoca. 2000;

[7] Barbuta, M., reinforced concrete buildings, Publishing House of the Academic
Society “Matei-Teiu Botez", Iasi , 2007;

[8] Bacila, C. ,,Stamps and Maps on Dobrogea History”. Archives of Dobrogea 11
(1928)

[9] Baronio, G and Binda, L. Study of the pozzolanicity of some bricks and clays.
Construction and Building Materials. 1997, Vol. 11;

[10] Binda, L., Saisi, A. and Tiraboschi. Investigation procedures for the diagnosis of

history masonries. Contruction and Building Materials. 2000, Vol. 14;


http://mesagerdeconstanta.ro/2016/06/30/facultatea-de-constructii-gazda-workshop-ului-international-water-energy-civil-engineering-construction-management-portugal-romania-practices-legislation/
http://mesagerdeconstanta.ro/2016/06/30/facultatea-de-constructii-gazda-workshop-ului-international-water-energy-civil-engineering-construction-management-portugal-romania-practices-legislation/
http://mesagerdeconstanta.ro/2016/06/30/facultatea-de-constructii-gazda-workshop-ului-international-water-energy-civil-engineering-construction-management-portugal-romania-practices-legislation/
http://bibliophil.bibliotecamm.ro/?s=catalog&f=3&ca%5bc1%5d=10&ca%5bc1t%5d=3&ca%5bc1v%5d=Editura%20Tehnica%20%20Bucuresti
http://bibliophil.bibliotecamm.ro/?s=catalog&f=3&ca%5bc1%5d=10&ca%5bc1t%5d=3&ca%5bc1v%5d=Editura%20Tehnica%20%20Bucuresti
http://bibliophil.bibliotecamm.ro/?s=catalog&f=3&ca%5bc1%5d=3&ca%5bc1t%5d=3&ca%5bc1v%5d=1978

[11] Binda, L.; Modena C.; Valluzzi M.; Bed joints reinforcement in historic
structures; CIB W23 - Wall Structures; 36th Comission Meeting; Porto;
Portugal, 1999;

[12] Bliuc Irina, Vasilache Maricica. Relationship between buildings and the
environment. Publishing House of the Academic Society, Matei-Teiu Botez",
Iagi. 2003;

[13] Block, P; Ciblac, T.; Ochsendorf, J.; Real-time limit analysis of vaulted
masonry buildings; Computers and Structures Vol. 84, 2006;

[14] Bratu, P, Internal acoustics for buildings and machines, Impuls Publishing
House of Bucharest, 2002;

[15] Bratu, P., “Vibration insulation of building equipments, INCERC Publishing
House, Bucharest, 1982;

[16] Bratu, P, Theoretic Mechanics, Impuls Publishing House, Bucharest, 2006;

[17] Breaban Virgil s.a. — “Seismical Engineering ”, Editura didactica si pedagogica,
Bucharest, 1985;

[18] Budescu Mihai, Ioan Petru Ciongradi, Nicolae Taranu — “Building
rehabilitation”, Vesper Publishing House 2001;

[19] Ciornei Alexandru, Civil Engineering , Junimea Publishing House, 2000;

[20] Ciornei Alexandru, How to design civil Engineering , Junimea Publishing
House, Iasi, 2000;

[21] Ciornei Alexandru., Vasilache M., Secu Al. s.a, Guide for civil building
designing and construction, Polytechnic Institute Publishing House, lasi, 1991;

[22] Claudio Modena, P.B. Lourenco, P. Roca - “Structural analysis of historical
constructions — possibilities of numerical and experimental techniques” , Taylor
& Francis Publishing House, 2005;

[23] Col M. Ionescu Dobrogianu, Constanta 50 years ago, Marea Noastra, VIII, no
2, October 15" 1933;

[24] Cojoc Marian, "Dobrogea History in the 20" century”, Mica Valahie Publishing
House Vol. 1, 2001

[25] Conea, Ion. “Hector de Bean, a French traveler through Dobrogea in 1828

[26] Cowan, Henry J. and Peter R. Smith - The Science and Technology of Building
Materials. New York: Van Nostrand Reinhold Company, 1988;

[27] Craciunescu L., Popa E. — Building Materials — Matrix Rom Publishing House,
2004, ISBN 973-685-787-5;

[28] Crisan Rodica — “Recommendations on analysis, preservation and structural
restoration of the architectural patrimony”, University Publishing House “Ion
Mincu”, Bucharest, 2002;

[29] Crisan Rodica, Mason and concrete buildings. Bucharest, [AIM, 2006;

[30] Cultrone, G., Sebastian, E. and Huertas, M.O. Forced and natural carbonation of
lime-based mortars with and without additives: Mineralogical and textural
changes. Cement and Concrete Research. 2005, Vol.35;

[31] Cutter Susan L., A Research - "Agenda for Vulnerability Science and
Environmental Hazards", IHDP, 2001

[32] Curinschi Vorona Gheorghe — “Architecture, Urbanism, Restoration”, Technical
Publishing House, Bucharest, 1996;



(33]
(34]
(35]
(36]
(37]
(38]
(39]
[40]
[41]
(42]

[43]

[44]
[45]
[46]
[47]
(48]
[49]
(50]
[51]
[52]
(53]

[54]

Curinschi Vorona Gheorghe — “Restoration of historic monuments”, Technical
Publishing House, Bucharest, 1968;

Dabija Fl., Resistance structures for civil buildings, Institute of Constructions,
Bucharest, 1980;

Geographical Dictionary of Romania vol. II, published George Ioan Lahovari,
General C.I. Bratianu and Grigore Tocilescu in 1899,

Danescu, Grigore Gr. Geographical, statistical, economical and historical
dictionary of Constanta. Bucharest, 1897.

Dimitriu-Valcea E., “Control of constructive elements in the presence of vapors
inside the building, based on the raise of humidity within the admitted limits in
winter time", Constructions Magazine no 1/1973;

Focsa Virgil, Civil Buildings, Technical University, lasi, 1972;

Guide Constanta and its surroundings. Scientific Publishing House, 1960
Ghiocel D., Lungii D., Building safety, Institute of Constructions, Bucharest,
1973;

Ghiocel, D. s.a. Civil buildings. Editura Didactica si Pedagogica, Bucharest,
1985;

Gramescu Ana Maria, Barbu Daniela A.M. — “Buildings repairs and
consolidation”, Agir Publishing House of Bucharest 2008;

Gramescu Ana Maria, Breaban Virgil, Tepes Florin, Paduraru Georgel —
“Assessment of real estate in constructions” —Course support [ ExPonto
Publishing House of Constanta, 2006;

Gramescu Ana Maria, Industrial Buildings. AGIR Publishing House of
Bucuresti, 20006;

Gramescu Ana Maria, Assessment of historic monuments, Symposium organized
by ANEVAR - Suceava, 2005;

Gramescu Ana Maria, Project for rehabilitate historic monuments — case
studies;

Gramescu Ana Maria. — “Civil constructions”, Agir Publishing House of
Bucharest 2006, 2009;

Gramescu Ana Maria; Civil constructions, CEPROHART Publishing House,
1998;

Hendry, A.-W. Masonry walls: materials and construction. Building Materials.
2001, Vol. 15;.

leremia Mircea — “Elasticity. Plasticity. Absence of lines. Basis for structure
calculation”, Printech Publishing House of Bucharest, 1998;

Tonescu, M.D., Capitanul. Bucharest, “Dobrogea at the beginning of 20"
century: Geography, Maths, Physics, Economic and Military politics®, 1904;
Ionescu M. D., researches on Constanta City, Thoma Basilescu Typography,
Bucharest, 1897

Jean Georgescu, Petit guide de Constantza et de ses environs, Cultural
Publishing House of, Bucharest, 1928;

Klingseisen B., Metternicht G, Paulus G., Geomorphometric landscape analysis
using a semi-automated GIS — approach, Environmental Modeling &
Software Vol. XX, pag. 1 — 13, Science Direct, 2007.



[55] Lazarescu Cezar, Urbanism in Romania, Technical Publishing House,
Bucharest, 1977

[56] Luciano R., Sacco E. —“A damage model for masonry structures”, European
Journal Mechanics A/Solids, 17, 1998;

[57] Manea S., Sliding Risk of slopes, Conspress Publishing House, Bucharest,
1998, ISBN973-98749-1-6;

[58] Manucu — Adamesteanu Gheorghe, "History of Dobrogea between 969-1204:
Archeological and numismatical contributions”, MAD Linotype Publishing
House, 2001;

[59] Mihadilescu, S., Bratu, P, Goran, V., Vladeanu,A., Arama, $., Building
machines, Vol. 2, Ed Technical Publishing House, Bucharest

[60] Moise Marian — “The old Constanta” Menora Publishing House, Constanta,
2001;

[61] Negoita Al., Focsa V., Radu A., Pop L. s.a, Civil buildings, Editura Didactica si
Pedagogica, Bucharest, 1976;

[62] Oniscic L.I. — “Researches on masonry elements” — articles written by LI
Oniscic, Doctor in technical sciences, Institute for scientific researches for
buildings, State Publishing House pentru constructions, Moscow, 1953;

[63] Pestisanu C, Voiculescu M. s.a, Buildings, Editura Didactica si Pedagogica, 1995;

[64] Pauleanu Doina, The adventure of a European Project, Ex Ponto Publishing
House, Constanta, 2003;

[65] Pauleanu Doina, Constanta 1878-1928, The show of late modernity, vol I, Arcade
Publishing House, Bucharest, 2006;

[66] Pauleanu Doina, Constanta 1878-1928, The show of late modernity, vol II,
Arcade Publishing House, Bucharest, 2006;

[67] Popa Cornel, Daragiu Gheorghe, "Historic monuments and places in medieval
Dobrogea, 10-15 centutries", Sport Turism Publishing House, 1987;

[68] Radu A., Bliuc I., Secu Al s.a.. Complying with the provisions on thermal
insulation and energy saving in buildings, Academic Society Publishing House
,.Matei-Teiu Botez", Iasi, 2003;

[69] Radu A., Sardino R., Cladiri, vol. 1. 2, Polytechnic Institute of Iasi, 1979;

[70] Radu Adrian, Bliuc Irina, Vasilache Maricica, Applied Hygrothermics,
Academic Society Publishing House ,,Matei-Teiu Botez", lasi, 2004;

[71] Radu V., Veres Al., Civil buildings. Polytechnic Institute of Iasi, 1985;

[72] Rares, M. ,, Xavier Hommaire de Hell, a French traveler in Dobrogea of 1846”.
Archives of Dobrogea, XV (1934)

[73] Radulescu Adrian, Bitoleanu Ion, "History of Dobrogea", Ex Ponto Publishing
House, 1998;

[74] Roberts, J. si O. Brooker, How to design masonry structures using Eurocode 6.
Modern Masonry Alliance - The Concrete Centre, 2007;

[75] Stoian L, Nacu V., Monitoring networks for land sliding, parametrical and
geodesic measurements, RevCAD, Alba lulia, Romania, 2008, pag. 143-158;

[76] Suman Radu, Mihai Ghibu, Nicolae Gheorghiu, Anatolie Otel, Vasile
Dumitrescu - “Building Modern Technologies” vol I, II, III, Technical
Publishing House, Bucharest,1989;



[77]

(78]
[79]

(80]

(81]

[82]
[83]

(84]

(85]
(86]

(87]

Szabo Balint — “Intervention compatibility of the built environment” In :
Tusnad 2003, theory and practice of rehabilitation of historical monuments,
Cluj Napoca, Utilitas 2003 publishing house;

Szabo Balint — “Ilustrated Dictionary of historic rising structures”, Cluj Napoca,
Utilitas Publishing House, 2004;

Szabo Balint — “Introduction in the theory of historic resistance structure
rehabilitation”, Cluj Napoca Utilitas Publishing House 1998;

Szabo Balint, Maniu Horia, Kirizsan Imola, Kirizsan Ildiko — ‘“Mechanic
conformity of historic rising structures ”, Cluj Napoca Utilitas Publishing
House 2003;

Szabo Balint, Maniu Horia, Kirizsan Imola, Kirizsan Ildiko — “Terminology of
mechanic of historic rising structures”, Cluj Napoca, Utilitas Publishing House
2002;

Tologea Sebastian, Pathology and construction therapy, Technical Publishing
House, Bucharest, 1974,

Vicareanu, R., Aldea, A., Lungu, D., Structural reliability and risk analysis,
Conpress Publishing House, Bucharest, 2007;

Vicareanu, R., Pavel, F., Aldea, A., Guide for assessment of wind effect on
buildings according CR 1-1-4/2012, Conspress Publishing House of Bucharest,
2009;

Vicareanu, R., Pavel, F., Aldea, A.,Arion, C., Neagu, C., Analysis elements of
seismical hazard, Conspress Publishing House of Bucharest 2015;

Vulpe Radu, "Meridional Dobrogea in Antiquity", Institute of Graphic Arts and
Glasul Bucovinei Publishing House 1938;

Zbuchea Alexandra, Marketing for cultural patrimony, University Publishing
House of Bucharest, 2008.

Magazines, articles, conferences, workshops

(88]

(89]

[90]

(91]

[92]

Backes, H., “On the behaviour of masonry under tension in the direction of bed
joints in direct shear”, Journal of Structural Engineering. traduzido do Alemao,
1985;

International Council on Monuments and Sites, ICOMOS / International
Scientific Committee for structure analysis and restoration. Architectural
patrimony, ISCARSAH, “Recommendations for analysis, preservation and
restoration of the architectural patrimony” September 2001;

Gramescu Ana Maria, A. Mitroi, s.a. Considerations about the Management of
risks of the appearance of Landslides in a Geographic Area exposed to Risk of
Natural Disasters, International Conference Disaster and Pollution Monitoring,
Performantica Publishing House of Iasi 2007;

Gramescu Ana Maria, A. Mitroi, s.a. Global Increasing Heat influence on
buildings, historic sites and monuments situated in the Cliff area of the Black
Sea Cliffs, International Conference on Disaster and Pollution Monitoring,
Performantica Publishing House of Tasi, 2007,

Gramescu Ana Maria, Dragoi Mihaela, Pericleanu Dan — “Contributions to the
influence of moisture on natural stone resistance structure of patrimony



buildings” - Water Across Time in Engineering Research, Ovidius University in
Constanta, 16-19" June 2010;

[93] Hasit — “Restoration systems for historic monuments” —Constructions
Magazine , May 2007,

[94] Simion Gemanaru Ancuta, Gramescu Ana Maria, Constantin Anca -
“Destructive factors influencing the behavior of the constructions located in the
area of the Black Sea’s cliffs”; Geo Conference SGEM, Albena, june 2015;

[95] Simion Gemanaru Ancuta, Gramescu Ana Maria - “The evaluation of the state
of instability of the historic monument construction Villa «Mihail Sutuy,
located in the active area of the Black Sea’s waterfront” - Indian Journal of
Applied Research; June 2016;

[96] Simion Gemanaru Ancuta, Gramescu Ana Maria - “Contributions on reducing
risk factors faced by historical monuments buildings located within the active of
the Black Sea cliff. Solutions for using the limited safety”; - International
workshop — Ovidius University Constanta: ”Water, Energy, Civil Engineering
and Construction Management in Portugal and Romania” July 2016;

[97] Szabo Balint, Kirizsan Imola — ,JEmergency works for historic rising structures
,, — International Conference on Historic Rising Structures, 2007;

[98] Vilceanu Beatrice, Marin Marin- "Elaboration of Sliding Risk Maps using
geotechnical, topographical and SIG technology data" - “Constructions
Magazin®.

Studies; Projects

[99] Area Urban Plan — rehabilitation and revitalization of Peninsula, approved by
Local Council Decision no 416/21.11. 2003, still updating;

[100]General Urban Plan of Constanta City;

[101]General plan for development and organizing of the city made up by arh. ing.
D.Banescu in 1905 - 190;

[102]Organizing plan of Constanta City - arh. Bedeus in 1938;

[103]Constanta City Plan of 1898;

[104]General plan of Constanta City in 1921;

[105]Constanta National Archives- document section of Constanta City Hall, files n
44/1912, 48/1912, 57/1914, 21/1920 and 14/1923;

[106] Project no 6/1985, issued by 1.P.J. Constanta;

[107]Photos of the end of 19" and beginning of the 20" century — archives of
Constanta and Constanta County Department of State Archives;

[108] Indetification and delimitation of natural hazards (earthquakes, land sliding and
flooding). County Maps”. Region 2 - (South - East): Counties: Braila, Buzau,
Constanta, Galati, Tulcea, Vrancea, Section III: “ program for measures against
natural effects”, Authors: IPTANA S.A., Prospections S.A., U.T.C.B;

[109] Land studies “Consolidation of the North Eastern part of Constanta” Section
bridges — IPTANA Bucarest; 1956-1957;

[110] SC Geostud SRL Bucharest , drillings Modern Beach ; 2010.

[111] Scientific and technical report (RST) — Project 52-1 EU/2009: Integrated
system of technologies to collect data for assessing the land degradation degree



caused by land instability, execution stage n III: Technology performance,
Bucharest 2011

[112] Halcrow Romania S.R.L., Master Plan "Protection and rehabilitation of the
Coast" version: V8 — Technical assistance for project preparation Priority 5;
Major intervention 2; reduction of th costal erosion; A.N. Romanian Waters
Authority — Dobrogea Department - September 2012;

Legislation

[113]Law no 50/1991 on authorizing building works

[114]Law no 10 of 18" of January 1995 on quality in constructions

[115]C56 — 85 — Regulation of quality and reception in constructions ;

[116]Law 378/10.07.2001 on protection of archeological patrimony

[117]Law 422/18.07.2001 on historic monuments protection

[118]Order no 47 /2000 special measures to protect historic monuments

[119]Order no 2682/2003 on approving the rules for classifying and recording
methodology of historical monuments — List of historical monuments

[120] International Charter for preservation and restoration of monuments and sites
(1964-65)

[121] List of Historic Monuments of Romania COD LMI 2015

[122] Regulation P100-96 O.G. 47/12.08.1994 on the preventive activity for land
sliding and disasters

[123] Order no 20/1994 on measures to reduce the seismical risk of the existing
constructions

[124] Law no 575/2001 on the approval of the National Territory Organizing Plan -
Section 5 — natural risk areas

[125] H.G. no 447/22.04.2003. Methodology on elaboration and content of land
sliding maps, Official Gazette of Romania, 07.05.2003;

[126] ,,Guide to elaborate land sliding maps for building stability* — mark GT019-98,
approved by Government Decision no 447 of 10.04.2003 ,, Methodology on
elaboration and content of land sliding maps “.

[127] STAS 1913/1-82 — Founding land. Lands. Humidity Measurements;

[128] STAS 3300/1-85 - Founding land. General Calculation Principples;

[129]  STAS 7109-86 — Constructions Thermodynamics.



