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THE UNITED NATIONS DEVELOPMENT PROGRAM 
 
WHEREAS a Memorandum of Understanding (hereinafter referred to as 

the “MoU”) for the implementation of the Egyptian Italian Environmental 
Cooperation Program – Phase II (hereinafter referred to as the “Program”) was 
signed in Cairo on November 5, 2003, between the Government of Italy (GOI) - 
acting through the Embassy of Italy in Egypt - as the first Party, and the 
Government of Egypt (GOE) - acting through the Ministry of State for 
Environmental Affairs - as the second Party; 
 

WHEREAS the Management Committee of the Italian-Egyptian Debt-for-
Development Swap Program approved to co-finance the Program and a specific 
Project Implementing Agreement, was signed on January 21, 2004, between the 
abovementioned Management Committee and the Egyptian Ministry of 
Environmental Affairs / Egyptian Environmental Affairs Agency;  
 

WHEREAS a Third-Party Cost Sharing Agreement was signed on 
February 18, 2004, between the Government of Italy - acting through the 
Embassy of Italy in Egypt - as the Donor, and the United Nations Development 
Program (UNDP), for the provision of support services by the UNDP Egypt 
Country Office, in the execution and implementation of the Program within the 
framework of UNDP National Execution arrangement; 
 

WHEREAS a cooperation program in the field of Environment between 
the GOE and the GOI has been undertaken from 1998 to 2003 through the 
initiative “Institutional Support to the EEAA to improve planning capabilities for 
rehabilitation and protection of natural and cultural environmental resources and 
implementation of pilot projects within the framework of Egypt’s National 
Environmental Action Plan (NEAP) activities”; 
 

WHEREAS the GOE and the GOI – considering the need of enhancing the 
management for the Protected Areas to develop a true national network  
 

WHEREAS the project Nature Conservation Sector Capacity Building 
(NCSCB) has been implemented from April 2005 to June 2008 in the framework 
of the MoU, with the aim of responding to NCS needs to consolidate its planning 
strategy for the National Protected Areas Network and to strengthen its ability to 
support management efforts in the individual Protected Areas. 

 
WHEREAS the project “Enhancement of the Egyptian Protected Areas” 

(hereinafter referred to as “The Project”) has been implemented as a sub-
component of the above mentioned NCSCB initiative from April to December 
2010 with the aim of supporting and enhancing the Egyptian Protected Areas 
System, with particular to those areas already object of interventions in the 
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framework of the Programme, namely White Desert National Park, Gilf El Kebir 
National Park, Siwa Protected Area, Wady El Rayan Protected Area. 

 
 

NOW THEREFORE,  
UNDP DECLARES THAT 

 
The Project has been substantially completed in accordance with the MoU and 
with the Project Document originally approved by the Parties and later amended 
by the Project Executive Committee (PEC), as per Annex 1 “Declaration of 
Achievement of Expected Results”; 
  

APPROVES 
 
To transfer the ownership of the project to the Ministry of State for Environmental 
Affairs, which in turn definitely assign the ownership of all physical assets 
purchased, as well as intellectual assets delivered through the Project - as per 
Annex 2 “Inventory List”, to the different parties as reported in the Annex 2 
“Declaration on Handing over” and according to the conditions and 
responsibilities there mentioned; 

 
REQUESTS  

 
The recipient party to guarantee scientific/technical and institutional sustainability 
and further development to the results achieved by the project as well as to 
enhance the dissemination and the use of the system among the main stakeholders 
as per Annex 3 “Shared-strategy for the sustainability of Project Results. 
 

••• 

The Parties hereby agree to establish, within 15 days from the signature of the 
present Hand-Over Certificate, a Quadripartite Committee (Program Follow-Up 
and Monitoring Committee, PFUMC) composed by two Egyptian Members 
(nominated by EEAA and by UNDP) and two Italian members (nominated by 
Italian Embassy and DGCD-Rome) with the mandate of monitoring the results 
achieved by the Project as well as the implementation of the strategy for their 
sustainability 

PFUMC shall meet regularly for its ordinary tasks or ad-hoc meetings may be 
called, upon request of any of the Parties and shall issue decisions and resolutions 
by consensus. 
 
 
 
 
 



NCSCB/PANV – Enhancement of the Egyptian Protected Areas Project 
 

 
Egyptian-Italian Environmental Cooperation Program, Phase II 

 
4 / 29 

 

The following Annexes constitutes integral part of this document 
 
Annex 1:  Declaration of Achievement of Expected Results 

Annex 2:  Declaration on Handing over / Inventory List 

Annex 3:  Shared-strategy for the sustainability of Project Results 

Annex 4: Protected Areas Infrastructures Maintenance Plans 

4.1 - Visitor Center of the White Desert National Park 

4.2 - Visitor Center of the Gilf Kebir National Park 

4.3 - Visitor Center of Siwa Protected Area 

4.4 - Visitor Center of Wadi el Rayan Protected Area 

4.5 - Unpaved track between WRPA Headquarters and Madinet Madi 

Annex 5: Wadi Sura Preliminary Assessment Mission Report (March 2010) 

Annex 6:  Wadi Sura Second Intervention Report (Oct. 25 – Nov. 15, 2010) 
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Annex 1 
Declaration of Achievement of Expected Results 

 

The Parties declare that the project has achieved the following results towards the 
set of planned activities. The table here below summarizes the contribution of the 
project during its lifetime regarding the attainment of its outputs and related key 
activities. 

 

Output 1: Enhance GKNP cultural and archaeological heritage in Wadi Sura area 

Key activities Indicators Target met 

KA 1.1 Preliminary 
assesment mission   

A preliminary mission to Wadi Sura 
carried out an analysis of the status of 
conservation of the rock arts in 
Swimmers Cave and Foggini Cave, from 
both geological and archaeological points 
of view. A plan of intervention to secure 
and conserve the paintings was 
developed and presented to the Supreme 
Council of Antiquities. 

KA 1.2 Restoration of the 
rock arts and on the job 
training to SCA's experts 

  

Based on the outcome of the preliminary 
mission and on the plan of intervention 
approved by the SCA, a conservation 
intervention was carried out on the 
Swimmers Cave and a monitoring system 
established for the Archers and Foggini 
Caves. The mission produced also a 
digital scan and 3d model of the caves. 

KA 1.3 Documentation of 
the activities through a 
scientific and illustrated 
work diary. 

  The activity was canceled due to 
shortage of funds. 
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Output 2: NCS capacity and resources for conservation in the Protected areas enhanced 

Key activities Indicators Target met 

KA 2.1 Consolidate and 
upgrade the PAMUs 

Number of PAMU staff 
Records of training 
programs 
Reports and records of 
PAMUs activities 
Equipment available for 
PA staff and management 
operations 

Two  Community Guards were 
hired for GKNP. The PAMU 
staff was provided with training 
on the job on environmental 
monitoring activities (dorcas 
gazelle, sooty falcon, landscape 
monitoring, etc.). The PAMU 
was also provided with fuel and 
spare parts for its car fleet in 
order to allow patrolling and 
monitoring activities. 

KA 2.2 Enhance monitoring 
and survey of the natural and 
cultural resources of the PAs 

Planning tools and 
background studies 
available 

The monitoring system 
addressed to the nesting of the 
Sooty Falcon and to the census 
of the Dorcas Gazelle in the 
White Desert National Park was 
enhanced; 2)  a pilot landscape-
monitoring plan for Wadi Sura 
(annual photo-monitoring) was 
developed. Accordingly the staff 
benefited of on the job training. 

KA 2.3 Provide managerial 
and technical support to 
activities in the Pas 

Support staff and technical 
consultants provided for 
project activities 

The project recruited the 
national co-manager and the 
project accountant. 
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Output 3: Target areas better managed and controlled, and sound ecotourism promoted 

Key activities Indicators Target met 

KA 3.1 Enhance operational 
WDNP fee system   Not done. 

KA 3.2 Develop 
infrastructure and facilities 
for visitors 

  

Visitor Centers of Wadi el Rayan, 
White Desert and the Information 
Center of Gilf Kebir National Park 
have been enhanced through the 
improvement of their landscape, the 
installation of air condition, electricity 
network, shadow area, lighting 
system, plaster, etc.   
 
The unpaved track connecting the 
archaeological site of Madinet Madi 
to the Headquarters of WRPA has 
been completed. 

KA 3.3 Develop 
interpretation facilities and 
facilitate signage 

  

Basic signage system has been 
established in Siwa. WRPA signage 
has been further enhanced while a 
landmark was erected in WDNP and 
WRPA VCs. Exhibition about the 
Natural and Cultural Heritage of the 
Protected Area have been established 
in Dakhla Information Center and in 
Siwa VC. In particular, for Siwa, the 
Project has fostered a synergy with 
DIARCHEO Project for the 
installation of a multimedia screen as 
a virtual tour about Siwan 
architectural heritage 
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Output 4 - Community support activities initiated and communication improved 

Key activities Indicators Target met 

KA 4.1 Produce information 
and comunication tools. 

Number of publications and 
other items produced 

10,000 copies of a folder on 
White Desert National Park 
have been reprinted. 10,000 
copies of a brochure on WRPA 
have been designed and printed. 
The Project has provided 
support to the final EIECP 
publication “Another Egypt”. 
The project has also supported 
WDNP website by renewing the 
license for its hosting. 

KA 4.2 Carry out public 
awareness and 
environmental education 
activities focusing on the 
PAs and foster the 
sustainable socio-economic 
development of the local 
communities. 

Local NGOs engaged in 
management of visitor 
information facilities 
associated to the PAs 
Local community (i.e. 
women, children/schools) 
participating in public 
awareness activities and 
environmental education 
laboratory. 
Local community engaged in 
the plan of activities of the 
Visitor Centers (i.e. Siwa and 
WD handicraft activities for 
handicraft shops) 

In order to help the 
sustainability of the visitor 
center network and to foster the 
sustainable socio-economic 
developmnet of the local 
communities 3 agreement had 
been prepared with NGO in 
WR, WD and Siwa. The 
agreement aimed at making the 
VC a center for th provision of 
non-core services such as 
environmental education, 
exhibition of local handicraft, 
toilets, cafeteria, etc. The 
agreement have not been 
endorsed by EEAA. 
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Annex 2 
 

Declaration on Handing over 

 
UNDP certifies that all physical assets purchased and used during project 
implementation, as well as all intellectual assets delivered through the above 
project - as per the Inventory List here below - have been delivered to the 
different recipient Parties as reported in the table here below.  

The recipient Party commits, at its own expense, to keep and maintain in good 
condition and repair the assets listed here below, as well as to make use of them 
for the same objectives, target area and target beneficiaries of the project and in 
accordance to the Shared-strategy for the sustainability of Project results (Annex 
3). 

Inventory List 
 
Physical assets: 
 

Item/Description Entity in charge Location of Asset 

Enhancement of White Desert National Park     

Construction works in the Visitor Center EEAA/Management Unit 
WDNP WDNP Visitor Center 

Shadow area with masonry columns and wooden 
pergola - - 

Mud plastering of the external walls - - 
Stone landmark to identify the VC from the access 
road - - 

Soil grading - - 
Organization of the external area through limestone 
markers - - 

Greening and planting autoctone trees to enhance 
the landscape of the building - - 

Electricity EEAA/Management Unit 
WDNP WDNP Visitor Center 

Connection to the main power grid - - 

Internal electricity network - - 

Internal lighting system EEAA/Management Unit 
WDNP WDNP Visitor Center 

28 lighting spots for the exhibit space   - 

Air condition system EEAA/Management Unit 
WDNP WDNP Visitor Center 

Air-Condition (QH36 - 5 H) - - 

Air-Condition (QH36 - 5 H) - - 
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Item/Description Entity in charge Location of Asset 

Air-Condition (QH36 - 5 H) - - 

Air-Condition (QH30 - 4 H) - - 

Air-Condition (QH24 - 3 H) - - 

Air-Condition (QH20 - 2.25 H) - - 

Construction of WDNP symbolic entry gate EEAA/Management Unit 
WDNP Bahariya-Farafra road 

Entry gate landmark sculpture - - 

Ticket office - - 

Guard room with WC - - 

Enhancement of Wadi el Rayan Protected Area     

Construction works in the Visitor Center EEAA/Management Unit 
WRPA WRPA Visitor Center 

Shadow area made by masonry columns and 
wooden pergola - - 

Stone landmark to identify the VC from the access 
road - - 

Soil grading - - 
Organization of the external area through limestone 
markers - - 

Planting palm trees to enhance the landscape of the 
building - - 

Air condition system EEAA/Management Unit 
WRPA WRPA Visitor Center 

Air-Condition (QH36 - 5 H) - - 

Signposts EEAA/Management Unit 
WRPA   

1 stone signpost for the Visitor Center - Visitor Center track 

1 stone signpost for PAMU Headquarter - PAMU headquarter 

4 institutional partners panels - Various locations 

Enhancement of GKNP Information Center     

Electricity EEAA/Management Unit 
GKNP 

GKNP Information 
Center 

Connection to the main power grid - - 

Internal electricity network - - 

Air condition system EEAA/Management Unit 
GKNP 

GKNP Information 
Center 

Air-Condition (QH20 - 2.25 H) - - 

Air-Condition (QH36 - 5 H) - - 

Air-Condition (QH36 - 5 H) - - 

Enhancement of Siwa Visitor Center     

Setting up of an exhibit on Siwa PA EEAA/Management Unit 
Siwa PA Siwa Visitor Center 

16 informative panels -   

10 lighting spots for the exhibit space -   

Signposts EEAA/Management Unit 
Siwa PA Siwa Visitor Center 
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Item/Description Entity in charge Location of Asset 

Symbolic entrance signpost in karsheef and metal on 
Matruh-Siwa Road - - 

Direction metal signpost in the Siwa Market Square - - 

Direction metal signpost in the Siwa Mosque Square - - 
Direction metal signpost in the access road to the 
VC - - 

Metal signpost on the VC external wall - - 
VC signpost in karsheef and metal in the internal 
courtyard - - 

Unpaved track between Madinet Madi and Wadi 
el Rayan     

2 km parallel to the fish farm EEAA/Management Unit 
WRPA WRPA 

Clearance of existing drainage canal  - - 

Re-leveling of the drainage canal - - 

3 longitudinal concrete pipelines - - 

Forming the track thickness from the existing soil - - 

Smoothing the track surface  - - 

Bordering the track with stone signposts - - 

5 km into the open desert EEAA/Management Unit 
WRPA WRPA 

Smoothing the track surface  - - 

Bordering the track with stone signposts - - 

8 Institutional partners panels on the track signposts - - 

Support to WDNP and GKNP PAMU     

Fuel EEAA/Management Unit 
WDNP EEAA Cairo Office 

(10) Diesel coupon books (each book contains 25 
coupons for 40 liters each for a total of 10,000 liters 
of diesel) 

- - 

Cars spare parts EEAA/Management Unit 
WDNP EEAA Cairo Office 

(5) Front brake shoes set - - 

(5) Back brake shoes set - - 

(5) Belt Set - - 

(1) Back Assistants - - 

(2) Clutch Cylinder - - 

(2) Disk Clutch - - 

(2) Clutch roll Baring - - 

(1) Front Set Assistants - - 

Cars consumables EEAA/Management Unit 
WDNP EEAA Cairo Office 

(5) Fuel filter shaft - - 

(10) Oil Filter - - 
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Item/Description Entity in charge Location of Asset 

(10) Air Filter - - 

Cars license EEAA/Management Unit 
WDNP   

License renewal - - 
Transfer of ownership to EEAA and governmental 
plates  - - 

Publications     

10,000 brochure on White Desert National Park EEAA/Management Unit 
WDNP WDNP PAMU 

10,000 brochure on Wadi el Rayan Protected Area EEAA/Management Unit 
WRPA - 

Final EIECP Volume "In search of Another Egypt" EEAA - 

Wadi Sura caves archaeological intervention     

Photographic report  SCA - 

3D Laser scan  SCA - 

5 Signposts installed in Wadi Sura  EEAA/GKNP PAMU  Wadi Sura 

      

 
All abovementioned physical assets in good working conditions. 
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Intellectual assets 
 

Item/Description Entity in charge 

Environmental Monitoring on Sooty Falcon and Dorcas Gazelle data WDNP PAMU 

Environmental monitoring training on-the-job WDNP PAMU 

Wadi Sura Landscaping photo monitoring scheme WDNP PAMU 

WDNP Solid Waste Management preliminary study EEAA 

 
  
Wadi Sura archaeological component intellectual assets 
 

Item/Description Entity in 
charge 

Location of 
Asset 

Preliminary technical-scientific activity reports (archaeological, 
geological, conservation) at the end of the intervention;  SCA/EEAA - 

Final reports with processing and interpretation of results 
(archaeological, geological, conservation);  SCA/EEAA - 

Scientific report of laboratory analyses;  SCA/EEAA - 
Data recording of environmental monitoring;  SCA/EEAA - 

Technical and scientific data on the consolidation and restoration 
process;  SCA/EEAA - 

Digital mapping and processing of the Cave of Swimmers 
complex;  SCA/EEAA - 

Photographs and Video (this refers to the three complexes: Cave of 
Swimmers, Archers and Foggini);  SCA/EEAA - 

Training on the job activities in restoration; SCA/EEAA - 

Management and sustainability plan which sets the maximum 
annual anthropogenic load;  SCA/EEAA - 

Advice for the top management and optimization of complex;  SCA/EEAA - 
 
More in detail the deliverables of the Wadi Sura conservation/restoration 
intervention are the following: 
 

Geo-matic mapping / photogrammetry 

• Digital mapping of the Cave of Swimmers, building of 3D models for checking climatic 
information, and wind direction deducted from weather information.  

Geomorphology  
• Reconstruction of the geological framework using satellite images;  
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• Analysis of the rock substrate in the framework of the whole Wadi Sura area  
• Geological outline of the Swimmers and Foggini Caves 
• Sampling of rock fragments for chemical-physical analyses 
• Thin sections and DTA analyses (processing and interpretation) 
• Consulting in monitoring devices for temperature (T) and relative humidity  (RH) 
Archaeology 
• Description of the Cave and of rock art disposal on the walls 
• Opening and orientation of the Cave 

• Attentive analysis of the rock art repertoire: recording of colors (Munsell’s charts), patination, 
scene groupings, dimensions of represented subjects (man, woman, animals); categories of 
animals; type of abstract representation and overlapping.  

• Data base of  art images  and rock  spot  at risk in the Cave.  
Project for the “Restoration diary”: texts, illustrations, technical phases of the work 
• Processing-ready materials for printing 
Protection, conservation and safeguard 
• Running of chemical-physical analyses and their interpretation 
• Setting of the monitoring   devices and relative checking 

• Selection of consolidation materials; prompt intervention aimed to ensure the safety of surface 
flakings 

• Development of an anchoring and consolidation system of detached blocks and damaged walls 

• Cleaning 
• Full consolidation on a well defined surface area 
• Foggini Cave survey and monitoring comparatively to the Cave of Swimmers 
• Training of local experts 
• Plans for enhancing and protecting rock art documents 
Photography 

• General panoramic view of Cave of Swimmers and Foggini, including the general setting and 
environmental-archaeological scenario 

• Photographs and digital record of details in the two caves with particular attention to damaged 
area 

• Photographical reproduction and video 
• Photographic reproduction of the entire repertoire 
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Annex 3 
Shared strategy for the sustainability of the Project results 

 

The general success, and therefore, long-term sustainability of the project is 
deeply connected to the institutional, legal and organizational mechanisms which 
must be set in motion to enable the Protected Area to be managed in a sound and 
economically viable way, profiting of at least a percentage of the revenues. 
 
Therefore, in order to guarantee sustainability and further development of the 
results achieved through the present project, MSEA/EEAA shall:  
 
• Finalize, through the GEF project, the process of making the best performing 

PAs self-financing entities, and to receive benefits – at least in kind and in 
services, from the financial resources directly generated by NCS (e.g. entrance 
fees, concessions for projects within protected areas, etc). 

• Update and ensure the implementation of the Management Plans and Business 
Plan of the Protected Areas. 

 
In particular, with regards to the capacity building output of the project and to the 
enhancement of WDNP staff management capacities, MSEA/EEAA shall: 
 
• Keep the adequate human resources level in the PAMU and adopt adequate 

policies to incentive the expertise built through the project not to leave their 
position; 

• Ensure regular update of training to PAMU staff 
• Promote exchange of experience among the different Protected Areas 

PAMUs’ staff  
 
Moreover, MSEA/EEAA shall promote the inclusion of Madinet Madi 
archaeological site within the boundaries of the Protected Area as well as foster its 
integration in the visitors’ itineraries with the aim of establishing in collaboration 
with SCA a sound district boosting unique natural and cultural assets. 
 
As for the infrastructures built through the Project, MSEA/EEAA endorses the 
Maintenance Plans enclosed to the present Certificate as Annex 4 (4.1, 4.2, 4.3, 
4.4, 4.5, 4.6 and 4.7) for the following infrastructures: 
 

• White Desert National Park Visitor Center 
• Gilf Kebir National Park Information Center 
• Siwa Protected Area Visitor Center 
• Wadi el Rayan Visitor Center;  
• Madinet Madi track. 
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Therefore MSEA/EEAA shall: 
 

1. make adequate provisions in its annual budget for the implementation of 
the above mentioned Maintenance Plans; 
2. with reference to the unpaved track connecting WRPA to the 
archaeological site of Madinet Madi, promote the elaboration of a legal 
framework at the regulatory level between EEAA and SCA for the 
management and the participation in the maintenance of the common asset. 

 
MSEA/EEAA shall also make provisions in the annual budget for the 
maintenance of all equipment provided by the projects as well as of the signposts 
and interpretative panels installed by the Project. 
 
With reference to the Information, Education and Communication material 
produced in the frame of the Project, MSEA/EEAA shall: 
 
• Elaborate and adopt guidelines for the optimal use and distribution (both in 

paper and digital form) of all material. In particular MSEA/EEAA shall devise 
and apply a mechanism for a virtuous income generating use of booklets and 
publications such as the one established by the project with CULTNAT for the 
publication of the final volume “Another Egypt”. 
 

MSEA/EEAA shall also assure visibility to the activities carried out by the Project 
through the Ministry of Foreign Affairs/DGDC funding, by keeping the Italian 
Cooperation logo on all material originally produced by the Project such as 
signposts, interpretative panels, IEC materials even after the end of the project, as 
well as including it on the foreseen activities related to dissemination and 
divulgation. 
 
Finally MSEA/EEAA shall take into consideration the recommendation issued by 
EIECP Final Evaluation mission, which will be carried out upon conclusion of the 
project’s activities. In particular the Final Evaluation Mission will also provide 
the main guidelines for the sustainable management of the Protected Areas, versus 
the environmental pressure and the anthropic carrying capacity. 
 

 
Management and administration of the Visitor Center 
 
The present project has contributed to the enhancement of the Visitor Center 
established in White Desert National Park, Wadi El Rayan Protected Area, Gilf 
Kebir National Park and Siwa Protected Area. 
 
All the Visitor Center may represent an excellent departure point for the 
exploration of the unique natural and cultural heritage available in each protected 
area. 
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Moreover these Centers may also have a very positive role in the dissemination of 
the environmental education and awareness as well as in fostering the socio-
economic development of local communities. 
 
In fact, the Visitor Center represents also a potentially enjoyable service area 
where visitors can get general information, find good quality crafts objects for 
shopping, refreshment, toilet facilities, and so on. Thus, a well running VC is also 
an opportunity for boosting in a sustainable way the local economy in the areas of 
tourism and handicrafts and can be guided towards the support of the most needy 
sectors of the population. 

 
A Visitor Center is basically built upon the provision of two main functions:  
 
• a cultural, educational and environmental-content based function, where the 

PAMU is both supervising and providing services; 
• a non-content based function, concerning mainly tourist services (cafeteria, 

crafts shop, entertainment, etc.), provided by other actors under concession 
(and paying a percentage of revenues after a startup period of one to three 
years according to local agreements). 

 
Therefore, in consideration of all the above, within the first semester of year 2011, 
MSEA/EEAA shall: 

 
• Open and assure regular operation of the Visitor Centers to the public; 
• Update the Management Plans for the sustainable management of the natural 

and cultural heritage, versus the environmental pressure and the anthropic 
carrying capacity; 

• Update the Business Plans as operational document of the Management Plans 
within the year 2011, including: marketing, registered logos, concession of 
services to private companies where applicable; 

• Foster partnership agreements for the management of the non-content 
additional services related to the Visitor Centers activity, and assign the 
related concessions to local associations/NGOs or to private companies 
through tender procurements. 

 
The agreements and related concessions shall be based on the following 
principles: 
 

• Promote the adoption of minimal service standards in the Visitor Center 
facilities (opening hours, toilets, shops and cafeteria) and devise ways for 
their monitoring. 

• Provide guidelines for the selection of high-quality local handicraft 
products, possibly favoring women’s work and sustaining their income in 
the crafts shop to be created or improved; 
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• Orient the associations/private companies who will receive the concession 
towards the provision of additional services in the Visitor Center 
(maintenance, cleaning, etc.); 

• Encourage the continuity and improvement of education and 
dissemination activities possibly funded on the basis of the paying non-
cultural services; 

• Support the adoption of all possible measures for an effective 
involvement of the local communities to spread locally a fair share of the 
benefits generated. 

 
Wadi Sura archaeological component 
 
With regards to the archaeological output of the Wadi Sura Caves, in order to 
guarantee scientific/technical and institutional sustainability and further 
development to the results achieved by the project as well as to enhance the 
dissemination and the use of the system among the main stakeholders, the 
Supreme Council of Antiquities acknowledges the following: 
 
• The maintenance and increasing effects of the recovery activities undertaken 

require periodic monitoring visits (at least every six months), which can be 
carried out by the Inspectors of Dakhla Inspectorate, the office closest to the 
area under study. 

• The monitoring should aim to control the real values of T and RH 
environmental and superficial values throughout the year. All these data, will 
allow to understand the degradation causes and to target the main lines of 
action. 

• The recording of data coming from environmental monitoring is an 
indispensable basis for the future protection of all complexes considered here. 

• For the protection of the delicate balance of the ecosystem is essential a 
reduction in the indices of external intrusion in the area, obviously with 
particular reference to the off-road four wheel drive cars. In fact most of the 
threats are linked to the increasing numbers of visitors, which includes foreign 
tourists as well as residents accessing these areas. 

• It is recommended that the authorities responsible for issuing permits to draw 
up programs of visits authorized (and conducted by Official Guides), by 
specifying in advance the maximum number of vehicles allowed direct access 
to archaeological sites. 

• It is necessary to promote a code of behavior among tourists and tour 
operators and, at the same time, to promote awareness of the deep cultural 
meaning of rock art and other prehistoric remains. People visit rock art sites as 
part of a wider wilderness experience and tourist-marketing campaigns 
emphasize mainly the natural setting. 

 
On one hand, most of the GKNP is naturally protected through its remoteness and 
the steep escarpments that bound it, while extreme climatic conditions restrict 
periods when people can travel through the area. Nevertheless, the primary 
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concern for the GKNP is the extensive and growing impact of human activities in 
the area relating to desert tourism, hunting and smuggling.  It is reported from 
previous observations that solid waste disposal, destruction of vegetation by 
careless driving and fire wood collection have serious negative impacts on the 
integrity of the ecosystems and the overall aesthetic values of the landscape. From 
the cultural and archaeological perspective, the collection of Neolithic artefacts 
and driving over archaeological sites were observed to be significant and 
widespread issues, and the increase in graffiti in sensitive sites was also identified 
as a growing problem. 
 
In addition to the protection of the main sites (Swimmers, Archers and Foggini 
Caves at Wadi Sura) it is also very urgent to protect the Landscape – i.e. 
controlled access and use to preserve the aesthetic qualities of one of the most 
impressive and different parts of the Western Desert and, at the same time, to 
preserve its biodiversity - i.e. the conservation of wildlife species, endangered 
especially mammals and their habitats. 
 
It would be impractical anyway to be stationed in the know GKNP. Therefore, the 
conservation measures have to be implemented in cooperation with other 
remotely and legitimate "users". The management approach will be the concept of 
"mental fences" disciplined whereby the behavior of guides, drivers and visitors 
will be the main control system. This "mental fence" approach will involve a 
number of measures including: 
   

1. Restricting access to certified and approved operators and guides; 
2. Establishing a professional desert guide association; 
3. Training programmes for drivers and camp managers. 
4. Developing visitor codes of conduct and instituting effective awareness 

and interpretative programmes through the enhancement of GKNP 
Information Center in Dakhla as a place to share knowledge and 
experience. 

 

Project final provisional arrangements 

Within 15 days from the signature of the present Hand-Over Certificate, a 
Quadripartite Committee (Program Follow-Up and Monitoring Committee, 
PFUMC) composed by two Egyptian Members (nominated by EEAA and by 
UNDP) and two Italian members (nominated by Italian Embassy and DGCD-
Rome) shall be established with the following mandate:  

A. Monitoring the results achieved by the different components as well as 
the implementation of the above exit-strategy for their sustainability; 
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B. Supervising any pending activity and relevant financial remainder after 
the closure of the Program. 

PFUMC shall meet regularly for its ordinary tasks or ad-hoc meetings may be 
called, upon request of any of the Parties and shall issue decisions and resolutions 
by consensus. 

At the date of signature of the present Certificate, the following activities are still 
under implementation and, being part of ongoing contracts with Third Parties, 
shall be administered by UNDP until completed: 

- Enhancement of the Visitor Centers of WDNP 
- Construction of a symbolic gate to the WDNP 
- Setting up of Siwa Visitor Centre 
- Setting up of GKNP Information Center 
- Connection of GKNP Visitor Center to the Electricity Network 
- Installation of Air Condition in WRPA and GKNP Visitor Centers 

 
For the completion of the above activities and all necessary administrative 
requirements, the funds, which are already handled by UNDP by virtue of the 
third party cost sharing agreement signed on February 18, 2004, shall be 
administered directly by UNDP according to its rules and regulations. 

All pending payments, if any, shall be paid with a decision of the above-
mentioned PFUMC subject to positive technical approval of the recipient party 
(former Implementing Agency) 

Such funds will be left in UNDP availability until December 31, 2011, after that 
whether not disbursed shall be sent back to DGCD. Should any dispute arise 
between the contractual parties, the relative funds will be left in UNDP 
availability until the final decision of the court of jurisdiction. 
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Annex 4 
 
 

Protected Area Infrastructures 
Maintenance Plans 

 
 

Annex 4.1 – Visitor Center of White Desert National Park 

Annex 4.2 – Visitor Center of Gilf Kebir National Park 

Annex 4.3 – Visitor Center of Siwa Protected Area 

Annex 4.4 – Visitor Center of Wadi el Rayan Protected Area 

Annex 4.5 – Unpaved track between WRPA Headquarters and Madinet Madi 
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ANNEX 4.1 
 

VISITOR CENTER  OF WHITE DESERT NATIONAL PARK  
MAINTENANCE PLAN 
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1 Project description 
 
1.1 Information about the project 
 

VISITOR CENTER OF FARAFRA 
Location White Desert National Park 

Project NCSCB 

Year of implementation of the building 2008 

Total cost of the work   1.000.000+44.000 +195.000= 1.239.000 EGP 

 
 
1.2 Information about the building 

 
1.2.1 Brief description  
 
The visitor center of Farafra is dedicated to White Desert National Park. It's located two km far from the 
Farafra town center, in a big empty area. The access to the site is from the main road linking Farafra and 
Baharya. (See 1.2.3) 
It’s a one level building composed by ten rooms.  Three rooms host the exhibit space with informative panels 
showing information and pictures about the protected area; close to the exhibit space there is a little store for 
selling handcraft products. Almost every room has independence entrance facing  in a central courtyard area. 
In the building there are two toilets, one for tourists, located in the back of the building and another one for the 
visitor center staff. There are also special rooms dedicated to the rangers: a director office room and a staff 
office; between this space takes place the lecture room, a sort of little conference room. 
The building hosts also a little guard post. (See 1.2.4) 
. 
 
 

1.2.2 Project data 
 

PROJECT DATA 
Covered surface  ~ 522 m2 (including outdoor area) 
Fronts maximum height   ~ 3,50 m  
Expected visitors  ~ 10.000 visitors per year 
 
 
 
 
 
 
 
 
 
 
 



1.2.3 Photographic survey 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2.4 Plan of the building 
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1.2.5 Current situation 
 

In order to prepare an effective maintenance plan is necessary to highlight some deficiencies of the building 
analysing the current situation to identify interventions that lead to a full usability and functionality of the 
building and then to establish the appropriate maintenance. 
The building is analyzed according to the following items: 
 

• Decay: all things considered the building is in good conditions but even if construction works have 
been finished in 2008, some decay phenomena affect the building, probably due to a bad care of 
finishes. 
Main diseases detected are: 
- abnormal slopes of the inner floors 
- cracks and chips in the outdoor wall  
- cracks and chips in the inner plaster 
- deficiency of electrical system protection 
- deposit of remains of construction materials around the building 

 
 
 

 
 
 
 
 
 
 

 

• Usability and liveable spaces:  
The building needs an air conditioning system. Exhibit space has no good airing system due to the 
windows position in south front; for this reason in hot season tourists’ permanence in this room can be 
not agreeable and discourage the visit. 
Also staff offices need a refreshment air system in order to provide good stay condition for working 
people. 

 

• Architectural design: the visitor center is lacking in landscape design for the outdoor areas: the 
building, visible from the main road for Fafafra town center, is anonymous and its function is not 
recognizable, except for the signpost at the beginning of access street and a parking area is not well 
defined. 
Another aspect has to be mentioned: the architectural design doesn’t respect the traditional 
architecture style of the place. The colour and the texture of external finish have a very strong impact 
on the context and the building contrasts with the surrounding desert area. 
Furthermore deposit of remains of construction materials around the building damage further the 
surrounding landscape, giving to the area decay’ and deteriorated look. 
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1.2.6 Construction Technologies and materials 
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2 Maintenance plan 
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2.1 List of the building’s technological units  
 

 

Class Code Technological units Expected life cycle - 40% 

Structural 
elements 

1  Foudations 80/90 years 55 
2 Walls 80/90 years 55 
3 Floors  80/90 years 55 
4 Connections 80/90 years 55 
5 Partitions walls 30/40 years 25 
6 Wood roof 30/40 years 25 

Outer 
finishings 

7 Plaster work 6/8 years 5 
8 Outer flooring 30/40 years 25 
9 Roof cladding 6/8 years 5 

Inner finishings 

10 Wall cladding: plasterwork 15/20 years 12 
11 Wall cladding: ceramic tiles (toilets) 15/20 years 12 
12 Inner flooring: lime stone blocks 30/40 years 25 

12.1 Inner flooring: stone tiles (toilets) 15/20 years 12 

Windows and 
doors 

13 Window frames 8/16 years 10 
14 Doors 8/16 years 10 

Systems 

15 Wastewater system 20/25 years 15 
16 Water distribution system: pipeline 8/16 years 10 

16.1 Water distribution system: equipment 8/10 years 6 
17 Air condition system 8/10 years 6 
18 Eletrical system: ductwork) 20/25 years 15 

18.1 Eletrical system:  equipment 8/16 years 10 

Outdoor area 
19 Shaodow area: wooden tralllis 8/16 years 10 
20 Shadow area: masonry columns 80/90 years 55 
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2.1 Maintenance specifications 
 
 

STRUCTURAL ELEMENTS 
 
 

Requirements and performances: 
1. Stability and resistance to the action of loads or seismic vibrations. 
2. User’ safety 

 
 

 

 
 
 
 

CODE 2 
Element Walls 

Description Structural walls in limestone blocks (irregular size). 
Binder used is a cement mortar; contrasting with the light limestone colour it 
creates a decorative pattern on the facades. 

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks: swelling of the wall to the outside 
Differential settlement of the structure, differential thermal expansion; floors not 
properly connected with the bearing walls; 
Detachment: detachment of stone material due to the powdering of the finish and 
binding. 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidence it’s advisable to contact an engineer 
specialized in structures to establish the appropriate intervention. 
Concerning external cladding see the  item “outer finishes” 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

CODE 1 
Element Foundations  
Description Foundations are made of limestone blocks.  

Type of foundation offering resistance to high loads. 

Locations ~ 1,50  meters from the natural ground level at least 

Expected life cycle (years) 55 

Anomalies and diseases Movements and subsidence 

Maintenace interventions Foundation structures do not need any kind of maintenance if they are executed 
in the appropriate way 

Type of reviews Visual review. Particular attention to local subsidence  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 3 
Element Floor 
Description Ground floor is composed by limestone block banding together by a cement 

mortar, used also for the levelling out the floor layer 

Expected life cycle (years) 55 

Anomalies and diseases 

Depressions or abnormal slopes of the floors 
Deformations and displacements 
Cracks 
Detachment 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidences it’s advisable to contact an expert 
specialized in structures to establish the appropriate intervention 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
  
 

 
 

 
CODE 4 

Element Connections: entrance staircase 
Technological unit description Technical elements connecting spaces on different levels. These structures may 

connect different floors of a building or serve as a link if  the building is on a 
different level than the ground level 

Description Staircase made by limestone and cement mortar. 

Locations In front of the entrance of the building (3 circular steps), in the outdoor area, there 
are 3 circular steps for to reach the entrance level. 

Expected life cycle (years) 55 

Anomalies and diseases Deformations and displacements  
Pulverization and detachment  
Chips 

Maintenace interventions Stair does not need any kind of preventive maintenance if it is executed in the 
appropriate way. 

Type of reviews Visual review. Particular attention to local subsidences  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 5 

Element Partition walls 

Description All the walls of the building are bearing walls; all the walls have the same thickness 
except in correspondence of the connection between two rooms where the 
thickness increases. 

Expected life cycle (years) 25 

Anomalies and diseases 

Penetration of moisture  
Pulverization 
Detachment:  
Chips 

Causes of degradation Bad execution of the artefact, presence of external moisture or in the rooms 
contacting the partition 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

Maintenace interventions This kind of structure does not need any kind of preventive maintenance if it is 
executed in the appropriate way. In case of subsidences it’s advisable to contact a 
an expert specialized in structures to establish the appropriate intervention 

 
 
 
 
 

CODE 6 
Element Wood roof 

Description Covering floor is composed beams in solid polished wood. Beam sections 
measures 10X10 cm and 40 cm wheelbase. The secondary hierarchy consists in 
wooden Muskie tables. Over these tables there are a cement layer, a water proof 
layer to protect the concrete and a  cement slope layer to sustain stone tiles 

Expected life cycle (years) 24 

Anomalies and diseases 

Penetration of moisture  
Deflection 
Detachment 
Swelling 
Rot:  

Type of reviews Visual reviws 
Periodicity of reviews Twice  a year   

Maintenace interventions 

The consolidation of wooden structures, following the loss of mechanical properties 
is generally accomplished as follow: 
- Verification of the stresses and loads and relative dimension study of steel bars 
or fibre glass appropriately to insert in the wood beams; 
- Propping the structure using temporary structures; 
- Execution in lowest part of the beam of a cut section appropriate to the 
implementation of a new cooperative beam; 
- Insertion of  fibreglass or steel bars in the section cut out in wooden beam; 
- Cleaning of the wood, then treated with resin, by removing dust and other 
deposits; 
- Woodworm and meld treatment on the wooden parts with brush or spray 
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application of synthetic resin 
- Restoration of any deficiencies of the external finish by repair or replacement 
- Replacement of waterproof layer (every six year) 
- For maintenance of tiles see item “roof cladding” 
In case of subsidences it’s advisable to contact an expert specialized in structures 
to establish the appropriate intervention. 

Periodicity of maintenance If necessary 

 
 
 
 
 
 

OUTER FINISHES 
Requirements and performances: 
1. Functionality and usability 
2. To maintain aesthetic features over the time. 
 
 

CODE 7 

Element Plaster work 

Description It’s important to clarify that now it doesn’t exist plasterwork but renovate works will 
implement during next months and they will include plasterwork on the façades as 
external finish. For this reason it’s reported also plaster maintenance. 
The plaster in question is a mix of mud, water, straw and sand.  The thickness is 
around 2, 5 cm, and the final colour is a powder yellow colour to preserve the 
surrounding landscape. 

Expected life cycle (years) 5 

Anomalies and diseases 

Disaggregation. 
Detachment 
Superficial dump. 
Superficial erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture in the mortar preparation 

Type of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
2. Checking condition of the finishes and verifying diseases and wear of visible 
parts. Checking the colour surfaces uniformity.  
Reviews by qualified staff: 
1. Replacement of parts affected by wear or other forms of degradation through the 
removal of degraded areas, cleaning underlying areas by brushing. Recovery area 
with appropriate or similar materials to original plaster paying particular attention to 
preserve the uniform appearance of the surfaces. 
2.Control of more exposed areas to weather accidents: control by non-destructive 
methods (light hammering on the plaster) in order to locate any anomalies 
3. Check plaster functionality of the through some instruments whose use is to be 
defined referring to the specific type of control and the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
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control tests to evaluate the characteristics of homogeneity, monitoring the 
presence of salts etc... 

Periodicity of reviews Once  a year   

Maintenace interventions Removal of deteriorated parts and replacement; when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of façades. 

Periodicity of maintenance If necessary  (total plaster replacement: every 5 year) 

 
 
 
 
 

CODE 8 
Element Outer flooring 

Description Stone blocks fixed by cement lime: external floor is composed by irregular stone 
blocks. Stone used is the local red and yellow limestone, with a good carrying 
capacity and a raw quality of finish aesthetically agreeable. In same part of the 
outer floor there are also fire bricks to create a decorative pattern. 

Expected life cycle (years) 25 

Anomalies and diseases 

Bleaching 
Superficial dump 
Disintegration. 
Detachment 
Stains and graffiti  
Lacks 
Depressions or abnormal slopes of the floors 

Types of reviews Reviews by the user: 
Overall control of the visible parts about regularity of finishes. 
Checking finishes condition and to verify of the degree due to wear and joints 
erosion. 
Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
of damaged elements with an appropriate cleaning product. 
2. Cleaning and restoration of joints: the joints by brushing manual cleaning.  
3. Replacement of degraded elements: replacement of worn parts. Restoration of 
degraded joints with suitable material. 

Periodicity of maintenance If necessary 

 
 
 
 

CODE 9 
Element Roof cladding 
Description The roof is cover by stone tiles (measures are not available) 

Expected life cycle (years) 12 
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Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall Swelling 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Twice a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance Twice a year 

 
 
 

 
INNER FINISHES 

 
Requirements and performances: 
1. Functionality and usability 
2. To maintain aesthetic features over the time 
3. To not emit harmful substances 
4. Resistance to corrosive substances 
 

CODE 10 
Element Wall cladding: plaster work 

Description All the rooms of the building have as external finish a layer of plaster, a mixture 
composed by mud, sand, and straw. The thickness is around 3 cm. 

Expected life cycle (years) 5 

Anomalies and diseases 

Disaggregation. 
Detachment 
Shallow dump. 
Shallow erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture for the mortar preparation 

Type of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
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2. Checking the condition of the finishes and verifying diseases and wear of visible 
parts. Checking the colour surfaces uniformity.  
Reviews by qualified staff:  
1. Replacement of parts affected by wearing or other forms of degradation through 
the removal of degraded areas, cleaning underlying areas by brushing. Recovery 
area with appropriate or similar materials to original plaster paying particular 
attention to preserve the uniform appearance of the surfaces. 
2.Control more weather’ exposed areas: control by non-destructive methods 
(hammering on the plaster) in order to locate any anomalies 
3. Check plaster functionality of the through some instruments whose use is to be 
defined referring to the specific type of control and the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
control tests to evaluate the characteristics of homogeneity, monitoring the 
presence of salts etc... 

Periodicity of reviews Twice  a year   

Maintenace interventions Removal of deteriorated parts and plaster recovery, when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of facades. 

Periodicity of maintenance If necessary (the total replacement of the plaster have to be done every five years) 

 
 
 
 

CODE 11 
Element Wall cladding of toilets: ceramic tiles 

Description The inner coating of toilets is a ceramic cladding tile. The tile dimensions are 
30x30 cm. Tiles are polished and unglazed. Mortar used is white cement lime. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 
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Periodicity of maintenance If necessary 

 
 
 

CODE 12 
Element Inner flooring (see item 3) 

 
 
 
 
 

CODE 12.1 
Element Inner flooring of toilets: ceramic tiles 

Description The inner coating of toilets is a ceramic cladding tile. The tile dimensions are 
30x30 cm. Tiles are polished and unglazed. Mortar used is white cement lime. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance If necessary 

 
 
 

 
 

WINDOW FRAMES AND DOORS 
 

Requirements and performances: 
1. Thermal comfort 
2. Regularity of finishes 
3. Easiness of cleaning 
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4. Knocks resistances 
5. Sand and wind resistance 

 
 

CODE 13 
Element Window frames 

Description The frames are made of good quality wood with small gnarls. 
The wood in question is imported and it is called Muskie, finished by polishing. The 
sun protection system is composed by wood panels. Wood used is Muskie type. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and of sealing glass- frame. Check for deposits or 
dirt. Verification of presence of anomalies or damages. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Purification of locks and hinges with silicone products to ensure the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once a year)  
Cleaning by aggressive detergents of residues and deposits that may affect the 
correct working  
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood.  

Periodicity of maintenance (Before written) 
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CODE 14 
Element Doors 

Description The entrance door and the inner doors are made of wood, painted and polished; 
the panel plug is made of untreated palm’ wood. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Gaskets degradation 
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and sealing glass- frame. Checking deposits or dirt.  

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products, to verify the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once year)  
Cleaning of residues and deposits that may affect the correct working, by 
aggressive detergents. 
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood. 

Periodicity of maintenance (Before written) 

 
 
 



 19 

 
SYSTEMS 

 
Requirements and performances: 
1. Technological functionality and usability 
2. Users’ safety 
3. Ease of inspection 
4. Ease of management 
5. Ease of use 
5. Ease of maintenance 
 

 

CODE 15 
Element Wastewater system 

Technological unit description Pipes of drainage provide to the spillage of water in the sewer or in storage 
tanks ( if existing) 
Sewage wells must convey, in the sewer, waste water or rainwater.  
They are generally circular, and they are composed by precast pieces of 
concrete.  Coarse material is retained by an appropriate drilled basket, 
leaving only water flow and if it is necessary to retain sand and mud, which 
would pass easily through the holes of the basket, it’s preferable to ensure a 
settling in a tank located on the bottom of the well. 
When connecting drainage to the existing sewerage system become difficult 
it’s important to realize septic tanks; these elements can be a temporary 
store for wastewater coming from sewage well. Generally septic tanks are 
prefabricated and can be easily installed; they must be waterproof in order to 
prevent leakage that may cause pollution. 

Description System in question is connected to public sewerage network.  
In this document we report a description of a traditional wastewater system 
because of the lack of information in technical drawings about this aspect of 
the project. 

Expected life cycle (years) 15 

Anomalies and diseases 

Pipelines: 
Accumulation of grease: grease accumulation on the walls of the ducts. 
Corrosion: corrosion of pipes with obvious signs of decay showed the same 
changes of colour and presence of rust. 
Defects in joints and connections: fluid leakage near the joints due to bad 
executions of connections or disconnections of joints. 
Erosion: Soil erosion outside the pipes which is usually caused by ground 
infiltration. 
Encrustation accumulation of mineral deposits on the walls of the ducts. 
Penetration of roots: root vegetables penetrating inside ducts that cause the 
obstruction of the system 
Sedimentation: accumulation of mineral deposits on the bottom of the duct 
can cause obstruction of the ducts. 
Sewage wells: 
Corrosion of the walls of the wells due to hard particles in wastewater and 
on the superficial flowing water 
Defects in joints and connections: fluid leakage near the joints due to 
errors or disconnections of joints. 
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Grids’ diseases: grids’ breaking can cause leakage of materials such as 
coarse sand and rubble. 
Deposits: fouling or obstruction of the grid of wells due to accumulation of 
material which is foliage, vegetation, etc... 
Septic tanks:  
Abrasion: Abrasion of the septic tank walls due to the effects of hard 
particles used in the water and surface runoff. 
Corrosion of the walls and of the bottom of the basins due to chemical action 
of fluids. 
Deposits: excessive accumulation of sand and solids elements on the 
bottom of the tank. 
Obstruction: obstruction of the well grids due to accumulation of material 
(foliage, vegetation, etc.) 
For all the components: 
Stench: septic sewage could be produce unpleasant odours, lethal or 
explosive gas producing chemical effects dangerous for people. 

Types of reviews Reviews by qualified staff:  
1. test for detected leaks inside the pipes (once a year) 
2. To verify overall status and integrity of grids and cover plates of the 

wells (twice a year) 
3. Checking along the walls of the septic tanks in order to pull out 

accumulation of mineral material and to verify that there is no loss of 
materials. (Twice a year) 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Cleaning from sediments, causing obstructions and reducing the 

carrying capacity of fluids. (Twice a year) 
2. Cleaning of the wells by removing sludge’ storage and washing with 

pressure water. (Twice a year) 
3. Cleaning of tanks removing any material accumulation, ensuring a 

water pressure cleaning up (Twice year_ if tourist crowd will increase 
the maintenance will be performed three times a year.) 

Periodicity of maintenance (Before written) 

 
 

 
 
 
 

CODE 16 
Element Water distribution system: pipeline 

Technological unit description The distribution system of the hot and cold water allows the facility of water 
use in the indoor and outdoor areas of a building. 
Water system is generally composed by the following technical elements: 
- Connection line , which connects the main water network to user secondary 
network; 
- Hydraulic machines, which control physical-chemical microbiological 
characteristics of water and control also the correct pressure to provide water 
distribution in the network; 
- Deposits, which provide to the users an adequate water supply  
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- Heaters that must raise the temperature of cold water to satisfy the user’ 
needs; 
- Cold/hot water distribution network has the function of transporting water to 
supply terminals; 
- Networks of hot water circulation, which have the function of keeping in 
constant circulation hot water to ensure distribution to the desired 
temperature; 
- Sanitary equipment and fittings that allow users to use hot / cold water 
Copper pipe-line: copper pipes transporting thermo-vector fluids to the taps 
of sanitary equipments. 

Expected life cycle (years) 10 

Anomalies and diseases 

Insulation defects: leaks detected in the insulation layer. 
Defects in the control system: defects of calibration for safety and control 
device, like pressure gauges or thermometers. 
Leaks: loss or leakage of fluid circulating in the pipes. 
Deformation: change of initial shape, warping of elements and irregularities 
Gradient slope’ errors: errors in the calculation of the slope can cause a 
backflow of stagnant water  
Deposits: accumulation of storage material inside the pipes and inside the 
filters; it can cause fluid loss or pipe breaks 

Types of reviews Reviews by qualified staff:  
Check by view: to verify the main characteristics of pipes, particularly 
referring to:  
- leaks in joints: to check lesions or disconnection; stability of pipe supports; 
vibrations;  
- Presence of condense; insulation of pipes. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
Renovate insulation of pipes when some signs of deterioration are visible 
(every three years) 

Periodicity of maintenance Every 10 years 

 
 
 
 
 
 

CODE 16.1 
Element Water distribution system: hydraulic equipment 

Technological unit description Sanitary equipment: elements for water distribution that allow users to carry 
out operations related to provision of sanitary water, hot water and / or cold 
water. 
Hygienic seat: installed on the floor (50 cm wide, 70 cm depth if equipped of 
external box; 40 cm high from the ground level) The porcelain equipments 
shall comply with UNI EN 997. 
Wastewater wall box made of glazed sanitary porcelain and subjected to 
single-fired furnace to 1250 ° C; the glaze is opacified by zirconium silicate, 
the material obtained has a good resistance to impacts and it allows very low 
water absorption. 

Expected life cycle (years) 6 
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Anomalies and diseases 

Failures: failure of support structures for sanitary devices due to incorrect 
installation or to vandalism. 
Corrosion: corrosion of pipes in the strong decay parts and presence of rust 
 Defects in joints or connections: fluid leakage close to the joints due to 
errors in the placement phase and / or disconnections of joints. 
Defected valves: bad working due to incorrect installation or poor 
dimensions design of the valves 
Deposits: accumulations of storage material inside the pipes and in the filters 
that cause leaks or breaks of the pipes.  
Chips: chips in the coating glaze of sanitary devices causing lacks. 
Faults in the control (wastewater wall box) malfunctions of devices 
controlling the wastewater box due to fouling or deposit of various materials 
(dust, limestone, etc.).. 
Abnormalities of the float (wastewater wall box) malfunction of the float that 
controls the water flow. 

Types of reviews Reviews by qualified staff:  
1. Control by view: to verify and arrangement of the anchor of equipments 
and wall box with any silicone sealing (every two months). 
2. Control by view: to verify the functionality of waste devices and 
arrangement of devices not fully working and replacement of damage parts 
(every two months). 
3. Checking and replacement of seals (if necessary). 
4. Verification required for all discharges of sealing or replacing seals (every 
two months). 
5. Checking, fixing, fitting and replacement (if necessary) of toilet seat with 
other similar and same quality seat (every six months)  
6. Checking of taps: to check taps work by making some openings and 
closings actions (every two months). 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Mechanical unblocking of drains without removal of equipment by the use 
of pressurized air or flexible probes. (If necessary) 
2. Remove lime deposit using chemical products. (Every 4 months) 
3. Replacement of damage wastewater wall box (Every 15 years). 

Periodicity of maintenance (Before written) 

 
 
 
 

CODE 17 

Element Air condition system 

Description Split air conditioners (carrier type), six units with differents ability: 
Lecture room (5HP) 
Director office (2,25HP) 
Staff office (5HP) 
Exhibition area 1 (5HP) 
Exhibit area 2 (3HP) 
Exhibit area 3 (4HP) 

Expected life cycle (years) 6 
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Anomalies and diseases 

Slow air cooling 
Entry of dust in the rooms 
Gas leakage 
Annoying noise 
Damage of the outer unit, due to presence of dust or vandalism 

Maintenance intervention Maintenance by the user 
1. Cleaning up of filters by using an air jet; if the filter is made of plastic 
material clean it by a  no aggressive product; it’s suitable to not use abrasive 
pads in order to not damage the filter pattern. Reinstall the elemet only after 
its complete drying. 
2. If the unit has not been used for a long time, cleaning must be carried out 
before the switching on; frequent cleaning of filters over the continued use of 
the device (every three week) 

Maintenance by the qualified staff 
3. In case of gas leakage from the internal circuit, identify and repair the hole 
and then fill the gas (if necessary) 
4. Repairing of damaged parts (if necessary) 

Frequency of maintenance (Before written) 

 
 
 
 
 

CODE 18 

Element Electrical system: ductwork: 

Technological unit description The electrical system distributes and delivers electricity. The electrical urban 
authority provides to the users a low voltage power through an electrical 
group. Inside the building the main distribution of energy runs in cables 
placed in special ductwork, the secondary distribution conductors is placed in 
special protective sheaths. 
Electrical ductwork:  
1. The "channels" are the simplest elements for the passage of electric 
cables; they are generally made of PVC. 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had a real 
feedback thanks to the site’ inspection 

Expected life cycle (years) 15 

Anomalies and diseases 

1. Short circuits due to defects in the underground electrical system or to 
power surges. 
2. Failures of switches due to excessive dust inside connections or to the 
presence of moisture and condensation. 
3. Defects of calibration in the electricity meters, failures in the connection or 
e failures in the protection setting system 
4. Disconnection of the electricity provision: due to grounding failures, 
overload voltage, unexpected shot circuit. 
5. Main power network failure due to an interruption of authority providing 
electricity. 
6. Interruption of secondary electrical line due to faults in the secondary 
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circuit of the generator. 
7. Overheating which can cause defects in protection and isolation system. It 
could be due to oxidation of the metal masses 

Types of reviews Reviews by  qualified staff: 
1. To check the general condition and integrity of electrical containers, 

lids and boxes 
2. Replacement of damage or degraded parts  

Periodicity of reviews Every six months 

Maintenace interventions Maintenance by  qualified staff: 
Restore the expected protection level that should never be less than that one 
provided by law. 

Periodicity of maintenance  If necessary 

 
 
 
 

 
 

CODE 18.1 
Element Electrical system: equipments 

Technological unit description 1. Electrical panels are switchboards made of thermoplastic material; they 
are installed inside the buildings. 
2.  Sockets and plugs are responsible for distributing electricity from the main 
line of adduction to equipments which are connected to the system. They are 
generally placed in special spaces created in the walls or floor (boxes) as 
well as the switches, they have the task to switching on/off of the lights inside 
the rooms. 
3. Electrical meter is a mechanical device that operates ON / OFF and is 
controlled by an electromagnet. It’s closed when the coil is energized and, 
through the poles, it creates the circuit between the power source and the 
receivers. The moving parts of the poles and auxiliary contacts are controlled 
by electromagnet moving part. 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had real 
feedback thanks to the site inspection 

Expected life cycle (years) 10 

Anomalies and diseases 

Electrical equipments: 
Switchboards: 
1. Bad working of contactors. 
2. Bad working of fuses. 
3. Bad working of the unit that manage power control 
4. Bad working of the anti-condense resistance. 
5. Failure in the lighting alarm and signal lamps 
6. Defect in the thermostats. 
7. Accumulation of dust on the contacts that causes failures 
Sockets, plugs and switches:  
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1. Short circuits due to defects in the grounding of the electrical system and 
to power surges (overloads). 
2. Short circuit due to excessive dust inside connections or the presence of 
moisture or condensation. 
3. Defects in the calibration of meters 
4. Overheating which can cause defects in protection and isolation. It could 
be due to oxidation of the metal masses. 
Electrical meter:  
1. Bad working of the winding coil. 
2. Bad working of the mobile magnetic circuit 
4. Bad working of the return spring. 
7. Excessive noise due to dust accumulation on surfaces 

Types of reviews Reviews by  qualified staff: 
Electrical meter: 
1. Check power factor unit (every two months)  
2. To verify the functionality of the power factor condenser and electrical 
meter (every six months)  
3. Check the efficiency of the grounding of the panel’ electrical system (every 
two months)  
4. To check the correct operation of fuses(every six months) 
Sockets, plugs and switches: 
1. Check the correct clamping pressure of the screws and plates, and box 
cover. To verify that there is a good level of insulation and protection to 
prevent short circuits (Every six months) 
Electrical meter: 
1. Overall inspection: in case of excessive noise, remove the meter and 
check the cleanliness of surfaces, electromagnet and coil (every six months)  
2.  Check tension: measure the terminal voltage of arrival, using a voltmeter 
(Once a year) 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
Switchboards:  
1. General cleaning using dry air at low pressure (every six months)  
2. To run the tightness of all bolts, terminals and switches (ounces year)  
3. Replacing the power factor unit using one of the same type (if necessary)  
4. Replacing damaged parts for an adjustment according to the rules (every 
15 years)  
Sockets, plugs and switches:  
1. To replace them when damaged or not to be able to range law standards 
(if necessary)  
Meters:  
1. Cleaning electromagnet surface using gasoline or trichloroethylene (if 
necessary)  
2. To make the clamping of all cables of the contactor (every six months)  
3. Replacement the meter with another one of the same type (if necessary) 

Periodicity of maintenance (Before written) 
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OUTDOOR AREA 
Requirements and performances: 
1. Users’ safety 
2. Functionality and usability 
3. Maintain aesthetic features over the time. 

 
CODE 19 

Element Pergola: wooden tralllis 

Description Pergola is composed by a structure made of gazwareena non-dimensional wood 
lattice trellis with 10 cm, diameter joist members 60 cm on center and masonry 
columns at mid space. 
Columns are made of limestone blocks and covered by plaster. (For the 
maintenance interventions on plasterwork see the item  7). 

Expected life cycle (years) 15 

Anomalies and diseases 

Penetration of moisture  
Deflection 
Detachment 
Swelling 
Rot:  

Type of reviews Visual review 
Periodicity of reviews Once  a year   

Maintenace interventions 

The consolidation of wooden structures, following the loss of mechanical properties 
is generally accomplished as follow: 
- If wooden elements are totally damaged beams, joists or columns have to be 
replace with new elements. It’s suitable using some ribs for ensuring safety 
measures during the works of replacement; 
- Woodworm and meld treatment have to be apply on the wooden parts by brush 
or spray application of synthetic resin; 
- Replacement of waterproof layer (every six year); 

Periodicity of maintenancence If necessary 

 
 
 
 
 

CODE 20 
Element Pergola: masonry columns 

Description Masonry columns are made of limestone blocks and covered by plaster. (For the 
maintenance interventions on plasterwork see the item  7). 

 
    
 
Overall recommendations: 
 

• The height of the ground level outside the building was established in the project design. 
It has to be maintained over the time; for this reason it’s important to clean or add sand after sand 
storms or any other unexpected accident which can causes the change of the projects level. 
The excess sand can causes the aggression of materials as well as their degradation; on the contrary 
the lack of sand can leave unprotected structural parts of the building.  
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• Even if it’s not a technical maintenance intervention it’s important to specify that the periodical 
cleaning up of rooms and toilets with common disinfectant products allows to maintain good hygienic 
standards and to preserve the building also during tourist low season. 

 
 
 
3  Evaluation of the maintenance costs 

3.1 Maintenance costs 

Maintenance cost is composed by four subcomponents. A percentage value on the cost of construction is assigned for each 
component, referring to the whole life cycle of the building, in this case of 30 years (expected life cycle = 30 years: calculation of the 
average life cycle of the building-technical standards constructions- by a correction factor = 40%, determined according to the 
analysis of criticality factors in the context of intervention). 
Then the percentages are recalculated at five years intervals updating the construction woks’ cost, according to an inflation rate of 
6%, from an average rate related to construction materials recorded in Egypt during the last years. 

 

Updating the original cost of the building  (1.000.000 EGP) 
Updating capital at 5th year 1.423.181,57 

Updating capital at 10th year 1.816.380,40 

Updating capital at 15th year 2.672.402,04 

Updating capital at 20th year 3.576.276,77 

Updating capital at 25th year 4.785.865,04 

Updating capital at 30th year 6.404.567,01 

 
 
Sources: data on incidence rates of individual items of maintenance on the total cost of maintenance refers to the analysis results 
conducted on a sample of 78 housing and public building realized at the end of 1990 with traditional technology comparable to those 
of the visitor center (Maintenance of buildings: design and management. Manfron, Edited by Vittorio and Enzo Siviero. Utet, 1998 
Turin). 

 
 

WHITE DESERT NATIONAL PARK VISITOR CENTER 

Calculation of Maintenance costs (LEG) 

Construction cost 
(original cost) 

Design expenditures 123.900 
1.239.000,00 

Construction works 1.115.100,00 
    Expected life cycle: 30 years    

Maintenantce costs 

Postnatal costs (soon after the 
end of the works) 

1% of construction cost 12.600,00 

Preventive maintenance  60% of construction cost 3.842.740,20 
Rehabilitation of failures 9% of construction cost 576.411,03 

Contingency costs 7% of construction cost 448.319,69 
    
     TOT 4.880.070,93 

     
     25 years of operation   

Maintenantce costs 
Preventive maintenance  55% of construction cost 2.592.343,56 
Rehabilitation of failures 8% of construction cost 358.939,88 

Contingency costs 6% of construction cost 279.175,46 

    



 28 

    TOT 3.230.458,90 

    
     20 years of operation   

Maintenantce costs 
Preventive maintenance  40% of construction cost 1.430.510,71 
Rehabilitation of failures 6% of construction cost 214.576,61 

Contingency costs 5% of construction cost 166.892,92 
    
    TOT 1.811.980,23 
    
     15 years of operation   

Maintenantce costs 
Preventive maintenance  28% of construction cost 734.910,56 
Rehabilitation of failures 5% of construction cost 120.258,09 

Contingency costs 4% of construction cost 93.534,07 
    

    TOT 948.702,72 

    
     10 years of operation   

Maintenantce costs 
Preventive maintenance  15% of construction cost 272.457,06 
Rehabilitation of failures 3% of construction cost 42.382,21 

Contingency costs 2% of construction cost 42.382,21 
      

    TOT 357.221,48 

      
     5 years of operation   

Maintenantce costs 
Preventive maintenance  6% of construction cost 83.018,92 
Rehabilitation of failures 1% of construction cost 11.859,85 

Contingency costs 1% of construction cost 11.859,85 

      

    TOT 106.738,62 

 

During the first five years of operation of the building the estimated expenditures, concerning the maintenance, 
will be of 106.700 EGP ( 21.340 EGP per year). 
Preventive maintenance costs have to cope with building physiological aging and they have the highest 
incidence on the total maintenance cost. The items of higher incidence referring to preventive maintenance 
are: 
 

Systems 70% of preventive maintenance cost 

Doors and windows frames 20% of preventive maintenance cost 

Floorings and claddings  10% of preventive maintenance cost 

  

The schedule below shows a calculation of the costs referring to each item for White Desert National Park 
visitor center; costs are calculated during  a five-years period referring to the whole life cycle of the building, of 
thirty years long. 
 

Calculation of Preventive Maintenance costs (LEG) 

Construction cost 
Design expenditures 123.900 

1.239.000,00 
Construction works 1.115.100,00 

    Expected life cycle: 30 years    
Preventive Systems 70% of construction cost 875.277,65 
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maintenance Doors and windows 
frames wooden elements 

20% of construction cost 250.079,33 

Floorings and claddings  10% of construction cost 125.039,66 
      

    TOTALE 1.250.396,64 

     
     25 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 813.283,00 
Doors and windows 

frames wooden elements 
20% of construction cost 232.366,57 

Floorings and claddings  10% of construction cost 116.183,29 
      

    TOTALE 1.161.832,86 

    
     20 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 486.920,10 
Doors and windows 

frames wooden elements 
20% of construction cost 139.120,03 

Floorings and claddings  10% of construction cost 69.560,01 
      

    TOTALE 695.600,14 

    
     15 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 323.717,45 
Doors and windows 

frames wooden elements 
20% of construction cost 92.490,70 

Floorings and claddings  10% of construction cost 46.245,35 
      

    TOTALE 462.453,50 

    
     10 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 132.606,69 
Doors and windows 

frames wooden elements 
20% of construction cost 37.887,63 

Floorings and claddings  10% of construction cost 18.943,81 
      

    TOTALE 189.438,13 

      
     5 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 58.113,25 
Doors and windows 

frames wooden elements 
20% of construction cost 16.603,78 

Floorings and claddings  10% of construction cost 8.301,89 
      

    TOTALE 83.018,92 

 
 
3.1.1 Thirty-year amortization schedule with annual deferred instalments at constant interest 
rate. 
 
The amortization plan of the construction cost of the building is calculated on a 30 years payback period; 
the interest rate chosen is 4% (Conventional interest rate for a U.S. Dollar’ amount in Egypt = 3-5%) while the rate chosen for 
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updating the capital (rate of currency inflation) is 3%, from an average rate of inflation of the currency recorded in Egypt in the last 9 
years 

 

YEAR 
AMORTIZATION 

INSTALMENT 
CAPITAL 

INSTALMENT 
RATE 

INSTALMENT 
DEBT PAY 

OFF RESIDUAL DEBT 
 

0 
0,00 0,00 0,00 0,00 1.115.100,00 Original cost of 

the building 

1 64.486,35 19.882,35 44.604,00 19.882,35 1.095.217,65  

2 64.486,35 20.677,64 43.808,71 40.559,99 1.074.540,01  

3 64.486,35 21.504,75 42.981,60 62.064,74 1.053.035,26  

4 64.486,35 22.364,94 42.121,41 84.429,68 1.030.670,32  

5 64.486,35 23.259,54 41.226,81 107.689,22 1.007.410,78 322.431,75 

6 64.486,35 24.189,92 40.296,43 131.879,14 983.220,86  

7 64.486,35 25.157,52 39.328,83 157.036,66 958.063,34  

8 64.486,35 26.163,82 38.322,53 183.200,47 931.899,53  

9 64.486,35 27.210,37 37.275,98 210.410,84 904.689,16  

10 64.486,35 28.298,78 36.187,57 238.709,62 876.390,38 644.863,50 

11 64.486,35 29.430,73 35.055,62 268.140,36 846.959,64  

12 64.486,35 30.607,96 33.878,39 298.748,32 816.351,68  

13 64.486,35 31.832,28 32.654,07 330.580,61 784.519,39  

14 64.486,35 33.105,57 31.380,78 363.686,18 751.413,82  

15 64.486,35 34.429,80 30.056,55 398.115,98 716.984,02 967.295,25 

16 64.486,35 35.806,99 28.679,36 433.922,97 681.177,03  

17 64.486,35 37.239,27 27.247,08 471.162,24 643.937,76  

18 64.486,35 38.728,84 25.757,51 509.891,07 605.208,93  

19 64.486,35 40.277,99 24.208,36 550.169,07 564.930,93  

20 64.486,35 41.889,11 22.597,24 592.058,18 523.041,82 1.289.727,00 

21 64.486,35 43.564,68 20.921,67 635.622,86 479.477,14  

22 64.486,35 45.307,26 19.179,09 680.930,12 434.169,88  

23 64.486,35 47.119,55 17.366,80 728.049,68 387.050,32  

24 64.486,35 49.004,34 15.482,01 777.054,01 338.045,99  

25 64.486,35 50.964,51 13.521,84 828.018,52 287.081,48 1.612.158,75 

26 64.486,35 53.003,09 11.483,26 881.021,62 234.078,38  

27 64.486,35 55.123,21 9.363,14 936.144,83 178.955,17  

28 64.486,35 57.328,14 7.158,21 993.472,97 121.627,03  

29 64.486,35 59.621,27 4.865,08 1.053.094,24 62.005,76  

30 64.486,35 62.006,12 2.480,23 1.115.100,36 -0,36 1.934.590,50 

 
 

  Updated capital 

Capital updating (year 5) 322.431,75 355.990,71 

Capital updating (year 10) 644.863,50 786.085,01 

Capital updating (year 15) 967.295,25 1.301.852,05 

Capital updating (year 20) 1.289.727,00 1.916.466,48 

Capital updating (year 25) 1.612.158,75 2.644.917,31 

Capital updating (year 30) 1.934.590,50 3.504.242,91 

 
The rate chosen for updating the capital (rate of currency inflation) is 3%, from an average rate of inflation of the currency recorded 
in Egypt during the last years 
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Through the processed data it was possible to make a comparative analysis between the amortizing fund and 
maintenance costs by constructing a histogram where x-axis shows the years of operation of the building and 
the y-axis shows the maintenance costs (in red) and the amortizing instalments (in blue).  
The graph allows to make considerations on the convenience of maintenance over time. 
The time interval selected is a five-year interval: 
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The graphs of the comparative evaluation of maintenance costs and amortizing instalments show that 
maintenance costs between the twenty-fifth and twentieth year of life of buildings equal or exceed amortizing 
partial instalments. 
When this happens it could be inferred that the maintenance would stop to be affordable but at the same time 
the building, thanks to a maintenance performed as required but with a high costs, is kept in good condition 
ensuring its performance and its functionality. 
To determine if the maintenance is affordable or if it is still preferable to replace the existing building with a 
new one, a revaluation of the work has to be done on the twentieth year of life. At that time it will have to be 
established   if interventions of no-preventive maintenance (rehabilitation of failures), will reassess the value of 
the building. 
These interventions provide the complete replacement of technological units that have completed their lifetime; 
primarily they concern systems that have a life cycle shorter than the structural parts one and whose 
replacement has costs much higher than other elements with a life span of less than 30 years. 
 It will be important to determine if the building has taken a significant value over the years thanks to the 
integration in the architectural/urban context, representing an architectural reference for the local community. 
It will also be useful to evaluate if the architectural elements, that characterize the design of the building, are 
particularly interesting for the local architecture' style in order to determine the attractiveness of a restoration 
and the building conservation. 
 



NCSCB/PANV – Enhancement of the Egyptian Protected Areas Project 
 

 
Egyptian-Italian Environmental Cooperation Program, Phase II 

 
24 / 29 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX 4.2 
 

VISITOR CENTER  OF GILF KEBIR NATIONAL PARK  
MAINTENANCE PLAN 



 
 
 

Egyptian Italian Environmental Cooperation Program 

 
 
 
 
 

New Valley Governorate 

 
Information Center of Gilf Kebir National Park 

Maintenance plan 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 2 

Index 
 
1 Project description ............................................................................................................... 2 

1.1 Information about the project 
1.2 Information about the building  

1.2.1 Brief description  
1.2.2 Project data 
1.2.3 Photographic survey 
1.2.4 Plan of the building 
1.2.5 Current situation 
1.2.6 Construction Technologies and materials 

 
2 Maintenance plan ................................................................................................................. 9 

2.1 List of technological units 
2.2 Maintenance specifications 

 
3 Evaluation of the maintenance costs ................................................................................27 

3.1 Maintenance costs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 3 

1 Project description 
 
1.1 Information about the project 
 

VISITOR CENTER OF DAKHLA 
Location Dakhla – New Valley Governorate 

Project NCSCB 

Year of implementation of the building 2008 

Total cost of the work   1.000.000,00 EGP 

 
 
1.2 Information about the building 

 
1.2.1 Brief description  
 
The visitor center of Dakhla is considered the main gate to Gilf kebir National Park. It's located two km far from 
the Dakhla town center, in a empty area. The access to the site is from the main road linking Dakhla and 
Farafra.  
It’s a one level structure composed by five buildings.  One room will host the exhibit space with informative 
panels showing information and pictures about the protected area; two buildings are dedicated to the staff 
office and to the director office.  
In the same structure that hosts the toilets there is also a little storage there is a little store for selling handcraft 
products.  
Almost every room has independence entrance facing  in a central courtyard area (See 1.2.4) 
In the building there is one toilet, one for tourists, located in the back of the building and another one for the 
visitor center staff. 
 
 
 

1.2.2 Project data 
 

PROJECT DATA 
Covered surface  ~ 189 m2 (including outdoor area) 
Fronts maximum height   ~ 3,50 m  
Expected visitors  ~ 10.000 visitors per year 
 
 
 
 
 
 
 
 
 
 
 



1.2.3 Photographic survey 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2.4 Plan of the building 
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1.2.5 Current situation 
 

In order to prepare an effective maintenance plan is necessary to highlight some deficiencies of the building 
analysing the current situation to identify interventions that lead to a full usability and functionality of the 
building and then to establish the appropriate maintenance. 
The building is analyzed according to the following items: 

 
• Decay: all things considered the building is in good conditions but even if construction works 
have been finished in 2008, some decay phenomena affect the building, probably due to a bad care of 
finishes. Main diseases detected are: 
- abnormal slopes of the floors 
- cracks and chips in the wall, in correspondence of doors and windows 
- cracks and chips in the inner plaster 
- deficiency of electrical system protection 
- deposit of remains of construction materials around the building 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

• Usability and livable spaces: the building needs an air conditioning system. Spaces 
dedicated to visitors have no good airing system probably because windows have a surface to 
reduced compared to the surface of the rooms. For this reason in hot season tourists’ permanence in 
this room can be not agreeable and discourage the visit. 
Also staff offices need a refreshment air system in order to provide good stay condition for working 
people. 
At the moment the building is not connected to the public electrical network; this is a serious lack 
because without electricity this structure is not be able to host tourists in a comfortable way and the 
protected area staff also can't use offices or other spaces dedicated to the rangers. 
• Architectural design: the visitor center is lacking in landscape design for the outdoor areas: 
the building, visible from the main road for Dakhla town center, is anonymous: its function is not 
recognizable and a parking area is not well defined. 
Another aspect has to be mentioned: the architectural design doesn’t respect the traditional 
architecture style of the place. Anyway the colour and the texture of external finish have a very strong 
impact on the context and the building doesn’t contrasts with the surrounding area.Furthermore 
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deposit of remains of construction materials around the building damage the surrounding landscape, 
giving to the area decay’ and deteriorated appearance. 
 

1.2.6 Construction Technologies and materials 
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2 Maintenance plan 
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2.1 List of the building’s technological units  
 

 

Class Code Technological units Expected life cycle - 40% 

Structural 
elements 

1  Foudations 80/90 years 55 
2 Walls 80/90 years 55 
3 Floors  80/90 years 55 
4 Connections 80/90 years 55 
5 Partitions walls 30/40 years 25 
6 Wood roof 30/40 years 25 

Outer 
finishings 

7 Plaster work 6/8 years 5 
8 Outer flooring 30/40 years 25 
9 Roof cladding 6/8 years 5 

Inner finishings 

10 Wall cladding: plasterwork 15/20 years 12 
11 Wall cladding: ceramic tiles (toilets) 15/20 years 12 
12 Inner flooring: lime stone blocks 30/40 years 25 

12.1 Inner flooring: stone tiles (toilets) 15/20 years 12 

Windows and 
doors 

13 Window frames 8/16 years 10 
14 Doors 8/16 years 10 

Systems 

15 Wastewater system 20/25 years 15 
16 Water distribution system: pipeline 8/16 years 10 

16.1 Water distribution system: equipment 8/10 years 6 
17 Eletrical system: ductwork 20/25 years 15 

17.1 Eletrical system:  equipment 8/16 years 10 
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2.1 Maintenance specifications 

 
 

STRUCTURAL ELEMENTS 
 
 

Requirements and performances: 
1. Stability and resistance to the action of loads or seismic vibrations. 
2. User’ safety 

 
 
 

 
 

 
CODE 2 

Element Walls 

Description Structural walls in limestone blocks (irregular size). 
Binder used is a cement mortar; contrasting with the light limestone colour it 
creates a decorative pattern on the facades. 

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks: swelling of the wall to the outside 
Differential settlement of the structure, differential thermal expansion; floors not 
properly connected with the bearing walls; 
Detachment: detachment of stone material due to the powdering of the finish and 
binding. 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidence it’s advisable to contact an engineer 
specialized in structures to establish the appropriate intervention. 
Concerning external cladding see the  item “outer finishes” 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

CODE 1 
Element Foundations  
Description Foundations are made of limestone blocks.  

Type of foundation offering resistance to high loads. 

Locations ~ 1,50  meters from the natural ground level at least 

Expected life cycle (years) 55 

Anomalies and diseases Movements and subsidence 

Maintenace interventions Foundation structures do not need any kind of maintenance if they are executed 
in the appropriate way 

Type of reviews Visual review. Particular attention to local subsidence  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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Periodicity of maintenance If necessary 

 
 
 

CODE 3 
Element Floor 
Description Ground floor is composed by limestone block banding together by a cement 

mortar, used also for the levelling out the floor layer 

Expected life cycle (years) 55 

Anomalies and diseases 

Depressions or abnormal slopes of the floors 
Deformations and displacements 
Cracks 
Detachment 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidences it’s advisable to contact an expert 
specialized in structures to establish the appropriate intervention 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
  
 

 
 

CODE 4 
Element Connections: entrance staircase 
Technological unit description Technical elements connecting spaces on different levels. These structures may 

connect different floors of a building or serve as a link if  the building is on a 
different level than the ground level 

Description Staircase made by limestone and cement mortar. 

Locations In front of the entrance of the building (3 circular steps), in the outdoor area, there 
are 3 circular steps for to reach the entrance level. 

Expected life cycle (years) 55 

Anomalies and diseases Deformations and displacements  
Pulverization and detachment  
Chips 

Maintenace interventions Stair does not need any kind of preventive maintenance if it is executed in the 
appropriate way. 

Type of reviews Visual review. Particular attention to local subsidences  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 5 

Element Partition walls 

Description All the walls of the building are bearing walls; all the walls have the same thickness 
except in correspondence of the connection between two rooms where the 
thickness increases. 

Expected life cycle (years) 25 

Anomalies and diseases 

Penetration of moisture  
Pulverization 
Detachment:  
Chips 

Causes of degradation Bad execution of the artefact, presence of external moisture or in the rooms 
contacting the partition 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

Maintenace interventions This kind of structure does not need any kind of preventive maintenance if it is 
executed in the appropriate way. In case of subsidences it’s advisable to contact a 
an expert specialized in structures to establish the appropriate intervention 

 
 
 
 
 

CODE 6 
Element Wood roof 
Description Covering floor is composed beams in solid polished wood. Beam sections 

measures 10X10 cm and 40 cm wheelbase. The secondary hierarchy consists in 
wooden Muskie tables. Over these tables there are a cement layer, a water proof 
layer to protect the concrete and a  cement slope layer to sustain stone tiles 

Expected life cycle (years) 24 

Anomalies and diseases 

Penetration of moisture  
Deflection 
Detachment 
Swelling 
Rot:  

Type of reviews Visual reviws 
Periodicity of reviews Twice  a year   

Maintenace interventions 

The consolidation of wooden structures, following the loss of mechanical properties 
is generally accomplished as follow: 
- Verification of the stresses and loads and relative dimension study of steel bars 
or fibre glass appropriately to insert in the wood beams; 
- Propping the structure using temporary structures; 
- Execution in lowest part of the beam of a cut section appropriate to the 
implementation of a new cooperative beam; 
- Insertion of  fibreglass or steel bars in the section cut out in wooden beam; 
- Cleaning of the wood, then treated with resin, by removing dust and other 
deposits; 
- Woodworm and meld treatment on the wooden parts with brush or spray 
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application of synthetic resin 
- Restoration of any deficiencies of the external finish by repair or replacement 
- Replacement of waterproof layer (every six year) 
- For maintenance of tiles see item “roof cladding” 
In case of subsidences it’s advisable to contact an expert specialized in structures 
to establish the appropriate intervention. 

Periodicity of maintenance If necessary 

 
 
 
 
 
 

OUTER FINISHES 
Requirements and performances: 
1. Functionality and usability 
2. To maintain aesthetic features over the time. 
 
 

CODE 7 

Element Plaster work 

Description It’s important to clarify that now it doesn’t exist plasterwork but renovate works will 
implement during next months and they will include plasterwork on the façades as 
external finish. For this reason it’s reported also plaster maintenance. 
The plaster in question is a mix of mud, water, straw and sand.  The thickness is 
around 2, 5 cm, and the final colour is a powder yellow colour to preserve the 
surrounding landscape. 

Expected life cycle (years) 5 

Anomalies and diseases 

Disaggregation. 
Detachment 
Superficial dump. 
Superficial erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture in the mortar preparation 

Type of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
2. Checking condition of the finishes and verifying diseases and wear of visible 
parts. Checking the colour surfaces uniformity.  
Reviews by qualified staff: 
1. Replacement of parts affected by wear or other forms of degradation through the 
removal of degraded areas, cleaning underlying areas by brushing. Recovery area 
with appropriate or similar materials to original plaster paying particular attention to 
preserve the uniform appearance of the surfaces. 
2.Control of more exposed areas to weather accidents: control by non-destructive 
methods (light hammering on the plaster) in order to locate any anomalies 
3. Check plaster functionality of the through some instruments whose use is to be 
defined referring to the specific type of control and the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
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control tests to evaluate the characteristics of homogeneity, monitoring the 
presence of salts etc... 

Periodicity of reviews Once  a year   

Maintenace interventions Removal of deteriorated parts and replacement; when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of façades. 

Periodicity of maintenance If necessary  (total plaster replacement: every 5 year) 

 
 
 
 
 

CODE 8 
Element Outer flooring 

Description Stone blocks fixed by cement lime: external floor is composed by irregular stone 
blocks. Stone used is the local red and yellow limestone, with a good carrying 
capacity and a raw quality of finish aesthetically agreeable. In same part of the 
outer floor there are also fire bricks to create a decorative pattern. 

Expected life cycle (years) 25 

Anomalies and diseases 

Bleaching 
Superficial dump 
Disintegration. 
Detachment 
Stains and graffiti  
Lacks 
Depressions or abnormal slopes of the floors 

Types of reviews Reviews by the user: 
Overall control of the visible parts about regularity of finishes. 
Checking finishes condition and to verify of the degree due to wear and joints 
erosion. 
Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
of damaged elements with an appropriate cleaning product. 
2. Cleaning and restoration of joints: the joints by brushing manual cleaning.  
3. Replacement of degraded elements: replacement of worn parts. Restoration of 
degraded joints with suitable material. 

Periodicity of maintenance If necessary 

 
 
 
 

CODE 9 
Element Roof cladding 
Description The roof is cover by stone tiles (measures are not available) 

Expected life cycle (years) 12 
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Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall Swelling 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Twice a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance Twice a year 

 
 
 

 
INNER FINISHES 

 
Requirements and performances: 
1. Functionality and usability 
2. To maintain aesthetic features over the time 
3. To not emit harmful substances 
4. Resistance to corrosive substances 
 

CODE 10 
Element Wall cladding: plaster work 

Description All the rooms of the building have as external finish a layer of plaster, a mixture 
composed by mud, sand, and straw. The thickness is around 3 cm. 

Expected life cycle (years) 5 

Anomalies and diseases 

Disaggregation. 
Detachment 
Shallow dump. 
Shallow erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture for the mortar preparation 

Type of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
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2. Checking the condition of the finishes and verifying diseases and wear of visible 
parts. Checking the colour surfaces uniformity.  
Reviews by qualified staff:  
1. Replacement of parts affected by wearing or other forms of degradation through 
the removal of degraded areas, cleaning underlying areas by brushing. Recovery 
area with appropriate or similar materials to original plaster paying particular 
attention to preserve the uniform appearance of the surfaces. 
2.Control more weather’ exposed areas: control by non-destructive methods 
(hammering on the plaster) in order to locate any anomalies 
3. Check plaster functionality of the through some instruments whose use is to be 
defined referring to the specific type of control and the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
control tests to evaluate the characteristics of homogeneity, monitoring the 
presence of salts etc... 

Periodicity of reviews Twice  a year   

Maintenace interventions Removal of deteriorated parts and plaster recovery, when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of facades. 

Periodicity of maintenance If necessary (the total replacement of the plaster have to be done every five years) 

 
 
 
 

CODE 11 
Element Wall cladding of toilets: ceramic tiles 

Description The inner coating of toilets is a ceramic cladding tile. The tile dimensions are 
30x30 cm. Tiles are polished and unglazed. Mortar used is white cement lime. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 
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Periodicity of maintenance If necessary 

 
 
 

CODE 12 
Element Inner flooring (see item 3) 

 
 
 
 
 

CODE 12.1 
Element Inner flooring of toilets: ceramic tiles 

Description The inner coating of toilets is a ceramic cladding tile. The tile dimensions are 
30x30 cm. Tiles are polished and unglazed. Mortar used is white cement lime. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance If necessary 

 
 
 
 
 

WINDOW FRAMES AND DOORS 
 

Requirements and performances: 
1. Thermal comfort 
2. Regularity of finishes 
3. Easiness of cleaning 
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4. Knocks resistances 
5. Sand and wind resistance 

 
 

CODE 13 
Element Window frames 

Description The frames are made of good quality wood with small gnarls. 
The wood in question is imported and it is called Muskie, finished by polishing. The 
sun protection system is composed by wood panels. Wood used is Muskie type. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and of sealing glass- frame. Check for deposits or 
dirt. Verification of presence of anomalies or damages. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Purification of locks and hinges with silicone products to ensure the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once a year)  
Cleaning by aggressive detergents of residues and deposits that may affect the 
correct working  
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood.  

Periodicity of maintenance (Before written) 
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CODE 14 
Element Doors 

Description The entrance door and the inner doors are made of wood, painted and polished; 
the panel plug is made of untreated palm’ wood. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Gaskets degradation 
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and sealing glass- frame. Checking deposits or dirt.  

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products, to verify the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once year)  
Cleaning of residues and deposits that may affect the correct working, by 
aggressive detergents. 
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood. 

Periodicity of maintenance (Before written) 
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SYSTEMS 
 

Requirements and performances: 
1. Technological functionality and usability 
2. Users’ safety 
3. Ease of inspection 
4. Ease of management 
5. Ease of use 
5. Ease of maintenance 
 

 

CODE 15 
Element Wastewater system 

Technological unit description Pipes of drainage provide to the spillage of water in the sewer or in storage 
tanks ( if existing) 
Sewage wells must convey, in the sewer, waste water or rainwater.  
They are generally circular, and they are composed by precast pieces of 
concrete.  Coarse material is retained by an appropriate drilled basket, 
leaving only water flow and if it is necessary to retain sand and mud, which 
would pass easily through the holes of the basket, it’s preferable to ensure a 
settling in a tank located on the bottom of the well. 
When connecting drainage to the existing sewerage system become difficult 
it’s important to realize septic tanks; these elements can be a temporary 
store for wastewater coming from sewage well. Generally septic tanks are 
prefabricated and can be easily installed; they must be waterproof in order to 
prevent leakage that may cause pollution. 

Description System in question is connected to public sewerage network.  
In this document we report a description of a traditional wastewater system 
because of the lack of information in technical drawings about this aspect of 
the project. 

Expected life cycle (years) 15 

Anomalies and diseases 

Pipelines: 
Accumulation of grease: grease accumulation on the walls of the ducts. 
Corrosion: corrosion of pipes with obvious signs of decay showed the same 
changes of colour and presence of rust. 
Defects in joints and connections: fluid leakage near the joints due to bad 
executions of connections or disconnections of joints. 
Erosion: Soil erosion outside the pipes which is usually caused by ground 
infiltration. 
Encrustation accumulation of mineral deposits on the walls of the ducts. 
Penetration of roots: root vegetables penetrating inside ducts that cause the 
obstruction of the system 
Sedimentation: accumulation of mineral deposits on the bottom of the duct 
can cause obstruction of the ducts. 
Sewage wells: 
Corrosion of the walls of the wells due to hard particles in wastewater and 
on the superficial flowing water 
Defects in joints and connections: fluid leakage near the joints due to 
errors or disconnections of joints. 
Grids’ diseases: grids’ breaking can cause leakage of materials such as 
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coarse sand and rubble. 
Deposits: fouling or obstruction of the grid of wells due to accumulation of 
material which is foliage, vegetation, etc... 
Septic tanks:  
Abrasion: Abrasion of the septic tank walls due to the effects of hard 
particles used in the water and surface runoff. 
Corrosion of the walls and of the bottom of the basins due to chemical action 
of fluids. 
Deposits: excessive accumulation of sand and solids elements on the 
bottom of the tank. 
Obstruction: obstruction of the well grids due to accumulation of material 
(foliage, vegetation, etc.) 
For all the components: 
Stench: septic sewage could be produce unpleasant odours, lethal or 
explosive gas producing chemical effects dangerous for people. 

Types of reviews Reviews by qualified staff:  
1. test for detected leaks inside the pipes (once a year) 
2. To verify overall status and integrity of grids and cover plates of the 

wells (twice a year) 
3. Checking along the walls of the septic tanks in order to pull out 

accumulation of mineral material and to verify that there is no loss of 
materials. (Twice a year) 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Cleaning from sediments, causing obstructions and reducing the 

carrying capacity of fluids. (Twice a year) 
2. Cleaning of the wells by removing sludge’ storage and washing with 

pressure water. (Twice a year) 
3. Cleaning of tanks removing any material accumulation, ensuring a 

water pressure cleaning up (Twice year_ if tourist crowd will increase 
the maintenance will be performed three times a year.) 

Periodicity of maintenance (Before written) 

 
 

 
 
 
 

CODE 16 
Element Water distribution system: pipeline 

Technological unit description The distribution system of the hot and cold water allows the facility of water 
use in the indoor and outdoor areas of a building. 
Water system is generally composed by the following technical elements: 
- Connection line , which connects the main water network to user secondary 
network; 
- Hydraulic machines, which control physical-chemical microbiological 
characteristics of water and control also the correct pressure to provide water 
distribution in the network; 
- Deposits, which provide to the users an adequate water supply  
- Heaters that must raise the temperature of cold water to satisfy the user’ 
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needs; 
- Cold/hot water distribution network has the function of transporting water to 
supply terminals; 
- Networks of hot water circulation, which have the function of keeping in 
constant circulation hot water to ensure distribution to the desired 
temperature; 
- Sanitary equipment and fittings that allow users to use hot / cold water 
Copper pipe-line: copper pipes transporting thermo-vector fluids to the taps 
of sanitary equipments. 

Expected life cycle (years) 10 

Anomalies and diseases 

Insulation defects: leaks detected in the insulation layer. 
Defects in the control system: defects of calibration for safety and control 
device, like pressure gauges or thermometers. 
Leaks: loss or leakage of fluid circulating in the pipes. 
Deformation: change of initial shape, warping of elements and irregularities 
Gradient slope’ errors: errors in the calculation of the slope can cause a 
backflow of stagnant water  
Deposits: accumulation of storage material inside the pipes and inside the 
filters; it can cause fluid loss or pipe breaks 

Types of reviews Reviews by qualified staff:  
Check by view: to verify the main characteristics of pipes, particularly 
referring to:  
- leaks in joints: to check lesions or disconnection; stability of pipe supports; 
vibrations;  
- Presence of condense; insulation of pipes. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
Renovate insulation of pipes when some signs of deterioration are visible 
(every three years) 

Periodicity of maintenance Every 10 years 

 
 
 
 
 
 

CODE 16.1 
Element Water distribution system: hydraulic equipment 

Technological unit description Sanitary equipment: elements for water distribution that allow users to carry 
out operations related to provision of sanitary water, hot water and / or cold 
water. 
Hygienic seat: installed on the floor (50 cm wide, 70 cm depth if equipped of 
external box; 40 cm high from the ground level) The porcelain equipments 
shall comply with UNI EN 997. 
Wastewater wall box made of glazed sanitary porcelain and subjected to 
single-fired furnace to 1250 ° C; the glaze is opacified by zirconium silicate, 
the material obtained has a good resistance to impacts and it allows very low 
water absorption. 

Expected life cycle (years) 6 
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Anomalies and diseases 

Failures: failure of support structures for sanitary devices due to incorrect 
installation or to vandalism. 
Corrosion: corrosion of pipes in the strong decay parts and presence of rust 
 Defects in joints or connections: fluid leakage close to the joints due to 
errors in the placement phase and / or disconnections of joints. 
Defected valves: bad working due to incorrect installation or poor 
dimensions design of the valves 
Deposits: accumulations of storage material inside the pipes and in the filters 
that cause leaks or breaks of the pipes.  
Chips: chips in the coating glaze of sanitary devices causing lacks. 
Faults in the control (wastewater wall box) malfunctions of devices 
controlling the wastewater box due to fouling or deposit of various materials 
(dust, limestone, etc.).. 
Abnormalities of the float (wastewater wall box) malfunction of the float that 
controls the water flow. 

Types of reviews Reviews by qualified staff:  
1. Control by view: to verify and arrangement of the anchor of equipments 
and wall box with any silicone sealing (every two months). 
2. Control by view: to verify the functionality of waste devices and 
arrangement of devices not fully working and replacement of damage parts 
(every two months). 
3. Checking and replacement of seals (if necessary). 
4. Verification required for all discharges of sealing or replacing seals (every 
two months). 
5. Checking, fixing, fitting and replacement (if necessary) of toilet seat with 
other similar and same quality seat (every six months)  
6. Checking of taps: to check taps work by making some openings and 
closings actions (every two months). 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Mechanical unblocking of drains without removal of equipment by the use 
of pressurized air or flexible probes. (If necessary) 
2. Remove lime deposit using chemical products. (Every 4 months) 
3. Replacement of damage wastewater wall box (Every 15 years). 

Periodicity of maintenance (Before written) 

 
 
 
 
 
 

CODE 17 

Element Electrical system: ductwork: 

Technological unit description The electrical system distributes and delivers electricity. The electrical urban 
authority provides to the users a low voltage power through an electrical 
group. Inside the building the main distribution of energy runs in cables 
placed in special ductwork, the secondary distribution conductors is placed in 
special protective sheaths. 
Electrical ductwork:  
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1. The "channels" are the simplest elements for the passage of electric 
cables; they are generally made of PVC. 

Description System in question is not connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had a real 
feedback thanks to the site’ inspection 

Expected life cycle (years) 15 

Anomalies and diseases 

1. Short circuits due to defects in the underground electrical system or to 
power surges. 
2. Failures of switches due to excessive dust inside connections or to the 
presence of moisture and condensation. 
3. Defects of calibration in the electricity meters, failures in the connection or 
e failures in the protection setting system 
4. Disconnection of the electricity provision: due to grounding failures, 
overload voltage, unexpected shot circuit. 
5. Main power network failure due to an interruption of authority providing 
electricity. 
6. Interruption of secondary electrical line due to faults in the secondary 
circuit of the generator. 
7. Overheating which can cause defects in protection and isolation system. It 
could be due to oxidation of the metal masses 

Types of reviews Reviews by  qualified staff: 
1. To check the general condition and integrity of electrical containers, 

lids and boxes 
2. Replacement of damage or degraded parts  

Periodicity of reviews Every six months 

Maintenace interventions Maintenance by  qualified staff: 
Restore the expected protection level that should never be less than that one 
provided by law. 

Periodicity of maintenance  If necessary 

 
 
 
 

 
 

CODE 17.1 
Element Electrical system: equipments 

Technological unit description 1. Electrical panels are switchboards made of thermoplastic material; they 
are installed inside the buildings. 
2.  Sockets and plugs are responsible for distributing electricity from the main 
line of adduction to equipments which are connected to the system. They are 
generally placed in special spaces created in the walls or floor (boxes) as 
well as the switches, they have the task to switching on/off of the lights inside 
the rooms. 
3. Electrical meter is a mechanical device that operates ON / OFF and is 
controlled by an electromagnet. It’s closed when the coil is energized and, 
through the poles, it creates the circuit between the power source and the 
receivers. The moving parts of the poles and auxiliary contacts are controlled 
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by electromagnet moving part. 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had real 
feedback thanks to the site inspection 

Expected life cycle (years) 10 

Anomalies and diseases 

Electrical equipments: 
Switchboards: 
1. Bad working of contactors. 
2. Bad working of fuses. 
3. Bad working of the unit that manage power control 
4. Bad working of the anti-condense resistance. 
5. Failure in the lighting alarm and signal lamps 
6. Defect in the thermostats. 
7. Accumulation of dust on the contacts that causes failures 
Sockets, plugs and switches:  
1. Short circuits due to defects in the grounding of the electrical system and 
to power surges (overloads). 
2. Short circuit due to excessive dust inside connections or the presence of 
moisture or condensation. 
3. Defects in the calibration of meters 
4. Overheating which can cause defects in protection and isolation. It could 
be due to oxidation of the metal masses. 
Electrical meter:  
1. Bad working of the winding coil. 
2. Bad working of the mobile magnetic circuit 
4. Bad working of the return spring. 
7. Excessive noise due to dust accumulation on surfaces 

Types of reviews Reviews by  qualified staff: 
Electrical meter: 
1. Check power factor unit (every two months)  
2. To verify the functionality of the power factor condenser and electrical 
meter (every six months)  
3. Check the efficiency of the grounding of the panel’ electrical system (every 
two months)  
4. To check the correct operation of fuses(every six months) 
Sockets, plugs and switches: 
1. Check the correct clamping pressure of the screws and plates, and box 
cover. To verify that there is a good level of insulation and protection to 
prevent short circuits (Every six months) 
Electrical meter: 
1. Overall inspection: in case of excessive noise, remove the meter and 
check the cleanliness of surfaces, electromagnet and coil (every six months)  
2.  Check tension: measure the terminal voltage of arrival, using a voltmeter 
(Once a year) 

Periodicity of reviews (Before written) 
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Maintenace interventions Maintenance by  qualified staff: 
Switchboards:  
1. General cleaning using dry air at low pressure (every six months)  
2. To run the tightness of all bolts, terminals and switches (ounces year)  
3. Replacing the power factor unit using one of the same type (if necessary)  
4. Replacing damaged parts for an adjustment according to the rules (every 
15 years)  
Sockets, plugs and switches:  
1. To replace them when damaged or not to be able to range law standards 
(if necessary)  
Meters:  
1. Cleaning electromagnet surface using gasoline or trichloroethylene (if 
necessary)  
2. To make the clamping of all cables of the contactor (every six months)  
3. Replacement the meter with another one of the same type (if necessary) 

Periodicity of maintenance (Before written) 

 
 
 
 

Overall recommendations: 
 

• The height of the ground level outside the building was established in the project design. 
It has to be maintained over the time; for this reason it’s important to clean or add sand after sand 
storms or any other unexpected accident which can causes the change of the projects level. 
The excess sand can causes the aggression of materials as well as their degradation; on the contrary 
the lack of sand can leave unprotected structural parts of the building.  

• Even if it’s not a technical maintenance intervention it’s important to specify that the periodical 
cleaning up of rooms and toilets with common disinfectant products allows to maintain good hygienic 
standards and to preserve the building also during tourist low season. 
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3  Evaluation of the maintenance costs 

3.1 Maintenance costs 

Maintenance cost is composed by four subcomponents. A percentage value on the cost of construction is 
assigned for each component, referring to the whole life cycle of the building, in this case of 30 years 
(expected life cycle = 30 years: calculation of the average life cycle of the building-technical standards 
constructions- by a correction factor = 40%, determined according to the analysis of criticality factors in the 
context of intervention). 
Then the percentages are recalculated at five years intervals updating the construction woks’ cost, according 
to an inflation rate of 6%, from an average rate related to construction materials recorded in Egypt during the 
last years. 
 

Updating the original cost of the building  (1.000.000 EGP) 
Updating capital at 5th year 1.148.653,41 

Updating capital at 10th year 1.466.005,16 

Updating capital at 15th year 2.156.902,37 

Updating capital at 20th year 2.886.421,92 

Updating capital at 25th year 3.862.683,65 

Updating capital at 30th year 5.169.142,06 

 
 
Sources: data on incidence rates of individual items of maintenance on the total cost of maintenance refers to the analysis results 
conducted on a sample of 78 housing and public building realized at the end of 1990 with traditional technology comparable to those 
of the visitor center (Maintenance of buildings: design and management. Manfron, Edited by Vittorio and Enzo Siviero. Utet, 1998 
Turin). 

 
 

GILF KEBIR  INFORMATION CENTER 

Calculation of Maintenance costs (LEG) 

Construction cost 
(original cost) 

Design expenditures 100.000 
1.000.000,00 

Construction works 900.000,00 
    Expected life cycle: 30 years    

Maintenantce costs 

Postnatal costs (soon after the 
end of the works) 

1% of construction cost 12.600,00 

Preventive maintenance  60% of construction cost 3.101.485,23 
Rehabilitation of failures 9% of construction cost 465.222,79 

Contingency costs 7% of construction cost 361.839,94 
    
     TOT 3.941.147,96 
     
     25 years of operation   

Maintenantce costs 
Preventive maintenance  55% of construction cost 2.092.286,98 
Rehabilitation of failures 8% of construction cost 289.701,27 

Contingency costs 6% of construction cost 225.323,21 
    
    TOT 2.607.311,46 

    
     20 years of operation   
Maintenantce costs Preventive maintenance  40% of construction cost 1.154.568,77 
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Rehabilitation of failures 6% of construction cost 173.185,32 
Contingency costs 5% of construction cost 134.699,69 

    
    TOT 1.462.453,78 

    
     15 years of operation   

Maintenantce costs 
Preventive maintenance  28% of construction cost 593.148,15 
Rehabilitation of failures 5% of construction cost 97.060,61 

Contingency costs 4% of construction cost 75.491,58 
    

    TOT 765.700,34 

    
     10 years of operation   

Maintenantce costs 
Preventive maintenance  15% of construction cost 219.900,77 
Rehabilitation of failures 3% of construction cost 34.206,79 

Contingency costs 2% of construction cost 34.206,79 
      

    TOT 288.314,35 

      
     5 years of operation   

Maintenantce costs 
Preventive maintenance  6% of construction cost 67.004,78 
Rehabilitation of failures 1% of construction cost 9.572,11 

Contingency costs 1% of construction cost 9.572,11 
      

    TOT 86.149,01 

 

During the first five years of operation of the building the estimated expenditures, concerning the maintenance, 
will be of 86.150,00 EGP ( 17.230,00 EGP per year). 
Preventive maintenance costs have to cope with building physiological aging and they have the highest 
incidence on the total maintenance cost. The items of higher incidence referring to preventive maintenance 
are: 
 

Systems 70% of preventive maintenance cost 

Doors and windows frames 20% of preventive maintenance cost 

Floorings and claddings  10% of preventive maintenance cost 

  

The schedule below shows a calculation of the costs referring to each item for Gilf Kebir National Park 
information center; costs are calculated during  a five-years period referring to the whole life cycle of the 
building, of thirty years long. 
 

Calculation of Preventive Maintenance costs (LEG) 

Construction cost 
Design expenditures 100.000 

1.000.000,00 
Construction works 900.000,00 

    Expected life cycle: 30 years    

Preventive 
maintenance 

Systems 70% of construction cost 706.438,78 
Doors and windows 

frames wooden 
elements 

20% of construction cost 201.839,65 

Floorings and claddings  10% of construction cost 100.919,83 
      

    TOTALE 1.009.198,26 
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     25 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 656.402,74 
Doors and windows 

frames wooden 
elements 

20% of construction cost 187.543,64 

Floorings and claddings  10% of construction cost 93.771,82 
      

    TOTALE 937.718,21 

    
     20 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 392.994,43 
Doors and windows 

frames wooden 
elements 

20% of construction cost 112.284,12 

Floorings and claddings  10% of construction cost 56.142,06 
      

    TOTALE 561.420,62 

    
     15 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 261.273,16 
Doors and windows 

frames wooden 
elements 

20% of construction cost 74.649,48 

Floorings and claddings  10% of construction cost 37.324,74 
      

    TOTALE 373.247,38 

    
     10 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 107.027,19 
Doors and windows 

frames wooden 
elements 

20% of construction cost 30.579,20 

Floorings and claddings  10% of construction cost 15.289,60 
      

    TOTALE 152.895,99 

      
     5 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 46.903,35 
Doors and windows 

frames wooden 
elements 

20% of construction cost 13.400,96 

Floorings and claddings  10% of construction cost 6.700,48 
      

    TOTALE 67.004,78 

 

During the first five years of operation of the building the estimated expenditures, concerning the preventive 
maintenance, will be of 67.00,00 EGP ( 13.400,00 EGP per year). 
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3.1.1 Thirty-year amortization schedule with annual deferred instalments at constant interest 
rate. 
 
The amortization plan of the construction cost of the building is calculated on a 30 years payback period; 
the interest rate chosen is 4% (Conventional interest rate for a U.S. Dollar’ amount in Egypt = 3-5%) while the 
rate chosen for updating the capital (rate of currency inflation) is 3%, from an average rate of inflation of the 
currency recorded in Egypt in the last 9 years 
 

YEAR 
AMORTIZATION 

INSTALMENT 
CAPITAL 

INSTALMENT 
RATE 

INSTALMENT 
DEBT PAY 

OFF RESIDUAL DEBT 
 

0 
0,00 0,00 0,00 0,00 900.000,00 

Original 
construction 
cost 

1 52.047,09 16.047,09 36.000,00 16.047,09 883.952,92  

2 52.047,09 16.688,97 35.358,12 32.736,05 867.263,95  

3 52.047,09 17.356,53 34.690,56 50.092,58 849.907,42  

4 52.047,09 18.050,79 33.996,30 68.143,37 831.856,63  

5 52.047,09 18.772,82 33.274,27 86.916,19 813.083,81 260.235,43 

6 52.047,09 19.523,73 32.523,35 106.439,92 793.560,08  

7 52.047,09 20.304,68 31.742,40 126.744,60 773.255,40  

8 52.047,09 21.116,87 30.930,22 147.861,47 752.138,53  

9 52.047,09 21.961,54 30.085,54 169.823,02 730.176,98  

10 52.047,09 22.840,01 29.207,08 192.663,02 707.336,98 520.470,85 

11 52.047,09 23.753,61 28.293,48 216.416,63 683.583,37  

12 52.047,09 24.703,75 27.343,33 241.120,38 658.879,62  

13 52.047,09 25.691,90 26.355,18 266.812,28 633.187,72  

14 52.047,09 26.719,58 25.327,51 293.531,85 606.468,15  

15 52.047,09 27.788,36 24.258,73 321.320,21 578.679,79 780.706,28 

16 52.047,09 28.899,89 23.147,19 350.220,11 549.779,89  

17 52.047,09 30.055,89 21.991,20 380.276,00 519.724,00  

18 52.047,09 31.258,12 20.788,96 411.534,12 488.465,88  

19 52.047,09 32.508,45 19.538,64 444.042,57 455.957,43  

20 52.047,09 33.808,79 18.238,30 477.851,36 422.148,64 1.040.941,70 

21 52.047,09 35.161,14 16.885,95 513.012,50 386.987,50  

22 52.047,09 36.567,58 15.479,50 549.580,08 350.419,92  

23 52.047,09 38.030,29 14.016,80 587.610,37 312.389,63  

24 52.047,09 39.551,50 12.495,59 627.161,87 272.838,13  

25 52.047,09 41.133,56 10.913,53 668.295,43 231.704,57 1.301.177,13 

26 52.047,09 42.778,90 9.268,18 711.074,33 188.925,67  

27 52.047,09 44.490,06 7.557,03 755.564,39 144.435,61  

28 52.047,09 46.269,66 5.777,42 801.834,05 98.165,95  

29 52.047,09 48.120,45 3.926,64 849.954,50 50.045,50  

30 52.047,09 50.045,26 2.001,82 899.999,76 0,00 1.561.412,55 

 
 

  Updated capital 

Capital updating (year 5) 260.235,43 287.320,94 

Capital updating (year 10) 520.470,85 634.451,06 

Capital updating (year 15) 780.706,28 1.050.727,86 



 30 

Capital updating (year 20) 1.040.941,70 1.546.784,61 

Capital updating (year 25) 1.301.177,13 2.134.718,99 

Capital updating (year 30) 1.561.412,55 2.828.282,71 

 
 

The rate chosen for updating the capital (rate of currency inflation) is 4%, from an average rate of inflation of the currency recorded 
in Egypt during the last years 

Through the processed data it was possible to make a comparative analysis between the amortizing fund and 
maintenance costs by constructing a histogram where x-axis shows the years of operation of the building and 
the y-axis shows the maintenance costs (in red) and the amortizing instalments (in blue).  
The graph allows to make considerations on the convenience of maintenance over time. 
The time interval selected is a five-year interval: 
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The graphs of the comparative evaluation of maintenance costs and amortizing instalments show that 
maintenance costs between the twenty-fifth and twentieth year of life of buildings equal or exceed amortizing 
partial instalments. 
When this happens it could be inferred that the maintenance would stop to be affordable but at the same time 
the building, thanks to a maintenance performed as required but with a high costs, is kept in good condition 
ensuring its performance and its functionality. 
To determine if the maintenance is affordable or if it is still preferable to replace the existing building with a 
new one, a revaluation of the work has to be done on the twentieth year of life. At that time it will have to be 
established   if interventions of no-preventive maintenance (rehabilitation of failures), will reassess the value of 
the building. 
These interventions provide the complete replacement of technological units that have completed their lifetime; 
primarily they concern systems that have a life cycle shorter than the structural parts one and whose 
replacement has costs much higher than other elements with a life span of less than 30 years. 
 It will be important to determine if the building has taken a significant value over the years thanks to the 
integration in the architectural/urban context, representing an architectural reference for the local community. 
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It will also be useful to evaluate if the architectural elements, that characterize the design of the building, are 
particularly interesting for the local architecture' style in order to determine the attractiveness of a restoration 
and the building conservation. 
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1 Project description 
 
1.1 Information about the project 
 
Due to the difficulty to obtain technical data relating to the project, because of the lack of technical 
documentation, not deposited in the offices in charge, it was not possible to have accurate data available from 
working drawings and construction details. 
Anyway a site inspection and some interviews on the field allowed me to obtain essential information for 
preparing the maintenance plan. 

 

VISITOR CENTER OF SIWA 
Location Siwa, town center 
Project  SEAP Project 
Year of implementation 2002 
Contractor Information not found 
Architectural designers   Information not found 
Construction managers   Information not found 
Total cost of the work   60.000 EGP 

 
 
1.2 Information about the building 

 
1.2.1 Brief description  
 
The Visitor Center of Siwa is located in the town center; the building belongs to a compound including a 
handcraft shop and a cafeteria, faced on a courtyard and communicating through this space with the visitor 
center. The access to the compound is located on a side path linked to the main road, leading to the main 
square of the town. 
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The visitor center covers an area of around 60 m² and is a one - level building. 
The one entrance is covered by a small portico; from which it’s possible to access in the exhibit zone, two 
symmetrical areas (1,2) divided by the entrance zone and by an octagonal room (5) covered by a dome made 
of fire red bricks. 
A small warehouse (4) and a toilet (3) are located symmetrically to the octagonal room. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The building respects traditional features of siwan architecture, using locals materials like mud plaster 
(karcheef) for the façades, limestone for the structures, wooden window frames and doors. 
Thanks to the windows’ size, rooms, dedicated to the exhibit area, are adequately ventilated and enlighten; 
nevertheless the position of the windows and their wideness will make the setting up of information panels 
quite complicated. 

 
 
1.2.2 Project data 
 

PROJECT DATA 
Covered surface  ~ 60 m2 
Fronts maximum height   ~ 4,20 m 
Expected visitors  ~ 20.000 visitors for years 
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1.2.3 Current situation 
 
The current state of the building is analyzed according to the following characteristics: 

• Decay: the visitor center is in a good state of preservation; there are no structural diseases, external 
and inner finishes are not excellent quality but light interventions could lead to a full functionality 
providing also an  aesthetical enhancement; it would be necessary an electrical system review and 
some external works to enhance the building. 
Main anomalies detected are in the electrical system:  
1. Outer electrical ductworks: the karsheef’ deterioration process is leaving electrical ducts exposed; 
2. Exposed electrical ducts inside the building are unsafe. 
The buildings inside the compound are not in good condition: the gift shop, although currently used, is 
affected by a high degradation due to the lack of maintenance. The cafeteria shows serious structural 
damage probably caused by deformation or displacement of the foundations and by a strong decay 
due to disuse and neglect of the building. 
 

• Accessibility: in spite of good condition and strategic location of the structure the surrounding of the 
building is crumbling; there are no adequate signage and the access’ paths, inside and outside the 
courtyard, are inadequate and degradated. 

 

• Liveable spaces: due to the expected staying of tourists inside the visitor center and to the constant 
staying of its staff an air condition system has to be installed.  
Furthermore the skylights windows in the octagonal room, has not frames or glass and for this reason 
extraneous element could come inside the building, damaging furniture and finishes. 

 
It’s important to underline that specific interventions of restoration are strictly necessary to rich the full 
functionality of the whole compound. Renovating works for visitor center are activities of little importance, 
instead cafeteria and handcraft shop rehabilitation will be high-priced works, due to structural damages and to 
a strong decay that affects the buildings. 
These buildings, in spite of bad conservation’ conditions, have some typical elements of the siwan 
architecture, like frames covered by palm string; so even if it can be quite expensive it could be interesting to 
conserve and provide a restoration of these finishes. 
Analysing construction costs, calculated per square meter in this geographic area, an intervention of 60.000 
EGP could be estimate for compound rehabilitation works. 
 

 
1.2.4 Construction Technologies and materials 
 
The buildings inside the compound respect the siwan architectural traditions.  
For the outside finish the plaster work used is the traditional dough composed by mud, straw and little stones 
of karsheef (a local limestone, very used as construction material); the Muskie wood used for window frames 
and doors is polish with a soaking product, ensuring waterproofing protection. 
The walls are made of red limestone, more rexistent than the karsheef; raw wood beams compose the ceiling: 
they are wrapping up with palm string, a traditional siwan system for embellishing row materials. The outer 
finishing of the ceiling is a mud layer. 
The inner finishes are good quality materials: smooth tiles made of a limestone (coming from Cairo Industry) 
coat floor and walls, with different shapes: square for walls and rectangular for flooring. 
In the octagonal room we can find the same finishes for walls and flooring but the dome, that covers the room, 
is made of fire bricks matched by cement mortar. 
Palm wood are used for inner decorations and also for the little wall’ lamps, used inside and outside the 
building. 
The outer entrance stairs are made of the same red limestone used for the wall. 
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1.3 Photographic survey  
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2 Maintenance plan 
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2.5 List of the building’s technological units  
 

 

Class Code Technological units Expected life cycle - 40% 

Structural 
elements 

1  Foudations 80/90 years 55 
2  Structural elements: columns 80/90 years 55 
3 Walls 80/90 years 55 
4 Floors  80/90 years 55 
5 Connections 80/90 years 55 
6 Partitions walls 30/40 years 25 

Outer 
finishings 

7 Plaster work 6/8 years 5 
9 Outer flooring 30/40 years 25 

10 Roof cladding 6/8 years 5 

Inner 
finishings 

11 Wall cladding 15/20 years 12 
12 Inner flooring 15/20 years 12 

Windows and 
doors 

13 Window frames 8/16 years 10 
14 Doors 8/16 years 10 

Systems 

15 Wastewater system 20/25 years 15 
16 Water distribution system: pipeline 8/16 years 10 

16.1 Water distribution system: equipment 8/10 years 6 
17 Eletrical system: ductwork 20/25 years 15 

17.1 Eletrical system:  equipment 8/16 years 10 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 



 9 

2.5 List of the building’s technological units  
 

STRUCTURAL ELEMENTS 
 

Requirements and performances: 
1. Stability and resistance to the action of loads or seismic vibrations. 
2. User’ safety 
 

 
 
 
 
 

CODE 2 
Element Columns 

Description Structural columns made of limestone and covered by mud plaster (karsheef) 

Expected life cycle (years) 55 

Anomalies and diseases 

Swelling: of the column towards the outside; this type of anomaly may be caused 
by a bad execution of the work during the laying of the stones; 
Differential settlement due to floors not properly connected with beams and 
columns. 
Movements and subsidence:  

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. 
Concerning external cladding of the column see the  item “outer finishes” 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
 
 
 
 
 

CODE 1 
Element Foundations  
Description Foundations are made of limestone blocks.  

Type of foundation offering resistance to high loads. 

Locations ~ 1,50  meters from the natural ground level at least 

Expected life cycle (years) 55 

Anomalies and diseases Movements and subsidence 

Maintenace interventions Foundation structures do not need any kind of maintenance if they are executed 
in the appropriate way 

Type of reviews Visual review. Particular attention to local subsidence  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 3 
Element Walls 

Description Structural walls in red limestone blocks (irregular size) covered by mud plaster.  
The plaster used for covering walls and columns is a mortar made of mud water 
and little stone (karsheef) 

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks: swelling of the wall to the outside 
Differential settlement of the structure, differential thermal expansion; floors not 
properly connected with the bearing walls; 
Detachment: detachment of stone material due to the powdering of the finish and 
binding. 

Maintenance interventions Structures do not need any kind of prevetnive maintencance if they are executed in 
the appropriate way. In case of subsidences it’s avisable to contact a an expert 
specialized in structures to establish the appropriate intervention 
Concerning external cladding of the column see the  item “outer finishes” 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
 

 
 
 

CODE 4 
Element Floor 
Description It’s possible  to suppose that the ground floor is composed by limestone block  

(Thickness not inferable) banding together by a cement mortar, used also for the 
levelling out layer for lying floor tiles.  

Expected life cycle (years) 55 

Anomalies and diseases 

Depressions or abnormal slopes of the floors 
Deformations and displacements 
Cracks 
Detachment 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidences it’s advisable to contact a an expert 
specialized in structures to establish the appropriate intervention 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 5 

Element Connections: entrance staircase 

Technological unit description Technical elements connecting spaces on different levels. These structures may 
connect different floors of a building or serve as a link if  the building is on a 
different level than the ground level 

Description Staircase made by limestone and cement mortar. 

Locations In front of the entrance of the building ( 3 circular steps) 

Expected life cycle (years) 55 

Anomalies and diseases Deformations and displacements  
Pulverization and detachment  
Chips 

Maintenace interventions Stair does not need any kind of preventive maintenance if it is executed in the 
appropriate way. 

Type of reviews Visual review. Particular attention to local subsidences  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
 
 
 
 

CODE 6 
Element Partition walls 

Description Partition walls have the same characteristics of bearing walls; the thickness is 
reduced and the coating is not made by mud but by stone tiles 

Expected life cycle (years) 25 

Anomalies and diseases 

Penetration of moisture  
Pulverization 
Detachment 
Chips 

Causes of degradation Bad execution of the artefact, presence of moisture from the outdoor or from the 
room affecting the partitions 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

Maintenace interventions This kind of structure does not need any kind of preventive maintenance if it is 
executed in the appropriate way. In case of subsidence it’s advisable to contact a 
an engineer specialized in structures to establish the appropriate intervention 

 
 
 
 
 
 

CODE 7 
Element Wood roof 
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Description Roof floor is composed by main beams in solid wood covered with rough wire rope 
obtained from palm wood. The secondary hierarchy consists in wooden palm 
tables. Under these tables a layer of plaster made of mud, water and limestone 
finish the roof 

Expected life cycle (years) 24 

Anomalies and diseases 

Penetration of moisture  
Deflection 
Detachment 
Swelling 
Rot  

Type of reviews Visual reviews 
Periodicity of reviews Twice  a year   

Maintenace interventions 

The consolidation of wooden structures, following the loss of mechanical properties 
is generally accomplished as follow: 
- Insertion of steel bars or fibre glass bars inside the wooden beams after to verify 
stresses and loads of the structure in order to define the correct dimension of the 
bars. 
-To support the existing structure using temporary structures;  
- Execution of a cut section in the lowest part of the beam. The cut must be 
appropriate to the implementation of a new cooperative beam; 
- Insertion of  fibreglass or steel bars in the section inside wooden beam; 
- Cleaning of the wood, then treated with resin, by removing dust and other 
deposits; 
- Woodworm and mold treatment on the wooden parts with brush or spray 
application of synthetic resin 
- Restoration of any deficiencies of the external finish by repair or replacement 
In case of serious subsidences it’s advisable to contact a an engineer specialized 
in structures for established the appropriate intervention 

Periodicity of maintenance If necessary 

 
 
 
 
 
 

OUTER FINISHES 
Requirements and performances: 
1. Functionality and usability 
2. To maintain aesthetic features over the time. 
 

CODE 8 
Element Plaster work 

Description The plaster in question is a mixture composed by mud, sand and little limestone 
(karsheef). The thickness is around 5 cm. Around the windows; the plaster is 
pulled and smoothed to create a decorative pattern. 

Expected life cycle (years) 5 
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Anomalies and diseases 

Break-up. 
Detachment 
Shallow dump. 
Shallow erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or uncorrected mixture for the mortar preparation 

Type of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
2. Checking the condition of the finishes and verifying diseases and wearing level 
of visible parts. Checking the colour surfaces’ uniformity.  
Reviews by qualified staff:  
1. Replacement of parts affected by wearing or other forms of degradation through 
the removal of degraded areas, cleaning underlying areas by brushing. Recovery 
area by appropriate or similar materials to original plaster paying particular 
attention to preserve the uniform appearance of the surfaces. 
2. Control of more weather’ exposed areas: control by non-destructive methods 
(hammering the plaster) in order to detect any anomalies 
3. Check plaster functionality through some instruments whose use has to be 
defined referring to the specific control, according to the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
control tests to evaluate the characteristics of homogeneity and monitoring the 
presence of salts etc... 

Periodicity of reviews Twice  a year   

Maintenace interventions Removal of deteriorated parts and plaster recover; when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of façades. 

Periodicity of maintenance If necessary (the total replacement of the plaster have to be done every four years 
and every two years for decorative parts around the windows) 

 
 
 
 
 

CODE 9 
Element Outer flooring 

Description Stone blocks fixed by cement mortar: external floor is composed by irregular 
stone blocks. Stone used is the local red limestone, with a good carrying capacity 
and a raw quality of finish aesthetically agreeable. 

Expected life cycle (years) 25 

Anomalies and diseases 

Bleaching 
Superficial dump 
Disintegration. 
Detachment 
Stains and graffiti  
Lacks of material 
Depressions or abnormal slopes of the floors 

Types of reviews Reviews by the user: 
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Overall control of the visible parts about regularity of finishes. 
Checking finishes condition and to verify of the degree due to wear and joints 
erosion. 
Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
of damaged elements with an appropriate cleaning product. 
2. Cleaning and restoration of joints: the joints by brushing manual cleaning.  
3. Replacement of degraded elements: replacement of damaged parts. Restoration 
of degraded joints with suitable material. 

Periodicity of maintenance If necessary 

 
 
 
 

CODE 10 
Element Roof cladding 

Description The roof is cover by a layer of plaster composed by mixture of mud, sand and little 
limestone (karsheef). The thickness is around 7 cm. 

Expected life cycle (years) 5 

Anomalies and diseases 

Break-up 
Detachment 

Superficial dump. 
Erosion 
Shallow erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution of the artefact, presence of moisture from the outdoor and from the 
inner rooms, in contact with the partition 

Types of reviews Reviews by the user:  
1. Checking fronts and visible parts.  
2. Checking the condition of the finishes and verifying diseases and wearing of 
visible parts.  
Reviews by qualified staff:  
1. Replacement of the parts affected by wearing or other forms of degradation 
through the removal of degraded areas, cleaning underlying areas by brushing. 
Recovery area with appropriate or similar materials to original plaster paying 
particular attention to preserve the uniform appearance of the surfaces. 
2. Control more weather’ exposed areas: control by non-destructive methods 
(hammering on the plaster) in order to locate any anomalies 
3. Check plaster functionality of the through some instruments whose use is to be 
defined referring to the specific type of control and the type of plaster (physic-
chemical analysis, stratigraphic analysis, moisture detection systems, adhesion 
control tests to evaluate the characteristics of homogeneity, monitoring the 
presence of salts etc... 

Periodicity of reviews Twice a year 

Maintenace interventions Removal of deteriorated parts and plaster recovery, when some areas are too 
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damaged it must be provide the total restoration in order to preserve functional 
requirement of uniformity of the coat. 

Periodicity of maintenance Once a year 

 
 

 
INNER FINISHES 

 
Requirements and performances: 
1.  Functionality and usability 
2. To maintain aesthetic features over the time 
3. To not emit harmful substances 
4.  Resistance to corrosive substances 
 
 

CODE 11 
Element Wall cladding: stone tiles 

Description The inner coating of VC, including the toilet and the warehouse, is a stone cladding 
tiles. The tiles of the walls have two dimensions (15x 15 cm and 30x15 cm) 15x8 
cm in curved walls. The stone used is limestone, gray polished unglazed, it is not a 
local material (it come from Cairo industries). Mortar used is white cement lime. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Break-up 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Causes of degradation Bad execution of the laying, bad quality of the tile’ material 

Types of reviews Reviews by the user: 
Control of the visible parts and finishes regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate products 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance If necessary 
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CODE 12 
Element Inner flooring : stone tiles 

Description The inner flooring is made of stone tiles, laying “to run”. The type of stone used is a 
grey smoothing limestone; it is not a local material. The size of the tile is 40x20 cm 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes on the wall 

Types of reviews Reviews by the user: 
Control of the visible parts and finishes regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 
Checking the uniformity of colour surfaces. Acknowledgement of faults 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by qualified staff: 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
with appropriate product 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of the underlying plan. 

Periodicity of maintenance Twice a year 

 
 
 
 
 

WINDOW FRAMES AND DOORS 
 

Requirements and performances: 
1. Thermal comfort 
2. Regularity of finishes 
3. Easiness of cleaning 
4. Knocks resistances 
5. Sand and wind resistance 

 
 

CODE 13 
Element Window frames 

Description The frames are made of good quality wood with small gnarls. 
The wood in question is imported and it is called Muskie, finished by polishing. The 
sun protection system is composed by wood panels. Wood used is Muskie type. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
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Seals degradation   
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and of sealing glass- frame. Check for deposits or 
dirt. Verification of presence of anomalies or damages. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products to ensure the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once a year)  
Cleaning by aggressive detergents of residues and deposits that may affect the 
correct working  
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood.  

Periodicity of maintenance (Before written) 

 
 
 
 
 
 

CODE 14 
Element Doors 

Description The entrance door and the inner doors are made of wood, painted and polished; 
the panel plug is made of untreated palm’ wood. 

Expected life cycle (years) 10 
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Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Gaskets degradation 
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and sealing glass- frame. Checking deposits or dirt.  

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products, to verify the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once year)  
Cleaning of residues and deposits that may affect the correct working, by 
aggressive detergents. 
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood. 

Periodicity of maintenance (Before written) 
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SYSTEMS 
 

Requirements and performances: 
1. Technological functionality and usability 
2. Users’ safety 
3. Ease of inspection 
4. Ease of management 
5. Ease of use 
5. Ease of maintenance 
 

 

CODE 15 
Element Wastewater system 

Technological unit description Pipes of drainage provide to the spillage of water in the sewer or in storage 
tanks ( if existing) 
Sewage wells must convey, in the sewer, waste water or rainwater.  
They are generally circular, and they are composed by precast pieces of 
concrete.  Coarse material is retained by an appropriate drilled basket, 
leaving only water flow and if it is necessary to retain sand and mud, which 
would pass easily through the holes of the basket, it’s preferable to ensure a 
settling in a tank located on the bottom of the well. 
When connecting drainage to the existing sewerage system become difficult 
it’s important to realize septic tanks; these elements can be a temporary 
store for wastewater coming from sewage well. Generally septic tanks are 
prefabricated and can be easily installed; they must be waterproof in order to 
prevent leakage that may cause pollution. 

Description System in question is connected to public sewerage network.  
In this document we report a description of a traditional wastewater system 
because of the lack of information in technical drawings about this aspect of 
the project. 

Expected life cycle (years) 15 

Anomalies and diseases 

Pipelines: 
Accumulation of grease: grease accumulation on the walls of the ducts. 
Corrosion: corrosion of pipes with obvious signs of decay showed the same 
changes of colour and presence of rust. 
Defects in joints and connections: fluid leakage near the joints due to bad 
executions of connections or disconnections of joints. 
Erosion: Soil erosion outside the pipes which is usually caused by ground 
infiltration. 
Encrustation accumulation of mineral deposits on the walls of the ducts. 
Penetration of roots: root vegetables penetrating inside ducts that cause the 
obstruction of the system 
Sedimentation: accumulation of mineral deposits on the bottom of the duct 
can cause obstruction of the ducts. 
Sewage wells: 
Corrosion of the walls of the wells due to hard particles in wastewater and 
on the superficial flowing water 
Defects in joints and connections: fluid leakage near the joints due to 
errors or disconnections of joints. 
Grids’ diseases: grids’ breaking can cause leakage of materials such as 
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coarse sand and rubble. 
Deposits: fouling or obstruction of the grid of wells due to accumulation of 
material which is foliage, vegetation, etc... 
Septic tanks:  
Abrasion: Abrasion of the septic tank walls due to the effects of hard 
particles used in the water and surface runoff. 
Corrosion of the walls and of the bottom of the basins due to chemical action 
of fluids. 
Deposits: excessive accumulation of sand and solids elements on the 
bottom of the tank. 
Obstruction: obstruction of the well grids due to accumulation of material 
(foliage, vegetation, etc.) 
For all the components: 
Stench: septic sewage could be produce unpleasant odours, lethal or 
explosive gas producing chemical effects dangerous for people. 

Types of reviews Reviews by qualified staff:  
1. test for detected leaks inside the pipes (once a year) 
2. To verify overall status and integrity of grids and cover plates of the 

wells (twice a year) 
3. Checking along the walls of the septic tanks in order to pull out 

accumulation of mineral material and to verify that there is no loss of 
materials. (Twice a year) 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Cleaning from sediments, causing obstructions and reducing the 

carrying capacity of fluids. (Twice a year) 
2. Cleaning of the wells by removing sludge’ storage and washing with 

pressure water. (Twice a year) 
3. Cleaning of tanks removing any material accumulation, ensuring a 

water pressure cleaning up (Twice year_ if tourist crowd will increase 
the maintenance will be performed three times a year.) 

Periodicity of maintenance (Before written) 

 
 

 
 
 
 

CODE 16 
Element Water distribution system: pipeline 

Technological unit description The distribution system of the hot and cold water allows the facility of water 
use in the indoor and outdoor areas of a building. 
Water system is generally composed by the following technical elements: 
- Connection line , which connects the main water network to user secondary 
network; 
- Hydraulic machines, which control physical-chemical microbiological 
characteristics of water and control also the correct pressure to provide water 
distribution in the network; 
- Deposits, which provide to the users an adequate water supply  
- Heaters that must raise the temperature of cold water to satisfy the user’ 
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needs; 
- Cold/hot water distribution network has the function of transporting water to 
supply terminals; 
- Networks of hot water circulation, which have the function of keeping in 
constant circulation hot water to ensure distribution to the desired 
temperature; 
- Sanitary equipment and fittings that allow users to use hot / cold water 
Copper pipe-line: copper pipes transporting thermo-vector fluids to the taps 
of sanitary equipments. 

Expected life cycle (years) 10 

Anomalies and diseases 

Insulation defects: leaks detected in the insulation layer. 
Defects in the control system: defects of calibration for safety and control 
device, like pressure gauges or thermometers. 
Leaks: loss or leakage of fluid circulating in the pipes. 
Deformation: change of initial shape, warping of elements and irregularities 
Gradient slope’ errors: errors in the calculation of the slope can cause a 
backflow of stagnant water  
Deposits: accumulation of storage material inside the pipes and inside the 
filters; it can cause fluid loss or pipe breaks 

Types of reviews Reviews by qualified staff:  
Check by view: to verify the main characteristics of pipes, particularly 
referring to:  
- leaks in joints: to check lesions or disconnection; stability of pipe supports; 
vibrations;  
- Presence of condense; insulation of pipes. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
Renovate insulation of pipes when some signs of deterioration are visible 
(every three years) 

Periodicity of maintenance Every 10 years 

 
 
 
 
 
 

CODE 16.1 
Element Water distribution system: hydraulic equipment 

Technological unit description Sanitary equipment: elements for water distribution that allow users to carry 
out operations related to provision of sanitary water, hot water and / or cold 
water. 
Hygienic seat: installed on the floor (50 cm wide, 70 cm depth if equipped of 
external box; 40 cm high from the ground level) The porcelain equipments 
shall comply with UNI EN 997. 
Wastewater wall box made of glazed sanitary porcelain and subjected to 
single-fired furnace to 1250 ° C; the glaze is opacified by zirconium silicate, 
the material obtained has a good resistance to impacts and it allows a very 
low water absorption. 

Expected life cycle (years) 6 
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Anomalies and diseases 

Failures: failure of support structures for sanitary devices due to incorrect 
installation or to vandalism. 
Corrosion: corrosion of pipes in the strong decay parts and presence of rust 
 Defects in joints or connections: fluid leakage close to the joints due to 
errors in the placement phase and / or disconnections of joints. 
Defected valves: bad working due to incorrect installation or poor 
dimensions design of the valves 
Deposits: accumulations of storage material inside the pipes and in the filters 
that cause leaks or breaks of the pipes.  
Chips: chips in the coating glaze of sanitary devices causing lacks. 
Faults in the control (wastewater wall box) malfunctions of devices 
controlling the wastewater box due to fouling or deposit of various materials 
(dust, limestone, etc.).. 
Abnormalities of the float (wastewater wall box) malfunction of the float that 
controls the water flow. 

Types of reviews Reviews by qualified staff:  
1. Control by view: to verify and arrangement of the anchor of equipments 
and wall box with any silicone sealing (every two months). 
2. Control by view: to verify the functionality of waste devices and 
arrangement of devices not fully working and replacement of damage parts 
(every two months). 
3. Checking and replacement of seals (if necessary). 
4. Verification required for all discharges of sealing or replacing seals (every 
two months). 
5. Checking, fixing, fitting and replacement (if necessary) of toilet seat with 
other similar and same quality seat (every six months)  
6. Checking of taps: to check taps work by making some openings and 
closings actions (every two months). 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff: 
1. Mechanical unblocking of drains without removal of equipment by the use 
of pressurized air or flexible probes. (If necessary) 
2. Remove lime deposit using chemical products. (Every 4 months) 
3. Replacement of damage wastewater wall box (Every 15 years). 

Periodicity of maintenance (Before written) 

 
 
 
 
 

CODE 17 

Element Electrical system: ductwork: 

Technological unit description The electrical system distributes and delivers electricity. The electrical urban 
authority provides to the users a low voltage power through an electrical 
group. Inside the building the main distribution of energy runs in cables 
placed in special ductwork, the secondary distribution conductors is placed in 
special protective sheaths. 
Electrical ductwork:  
1. The "channels" are the simplest elements for the passage of electric 



 23 

cables; they are generally made of PVC. 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had a real 
feedback thanks to the site’ inspection 

Expected life cycle (years) 15 

Anomalies and diseases 

1. Short circuits due to defects in the underground electrical system or to 
power surges. 
2. Failures of switches due to excessive dust inside connections or to the 
presence of moisture and condensation. 
3. Defects of calibration in the electricity meters, failures in the connection or 
e failures in the protection setting system 
4. Disconnection of the electricity provision: due to grounding failures, 
overload voltage, unexpected shot circuit. 
5. Main power network failure due to an interruption of authority providing 
electricity. 
6. Interruption of secondary electrical line due to faults in the secondary 
circuit of the generator. 
7. Overheating which can cause defects in protection and isolation system. It 
could be due to oxidation of the metal masses 

Types of reviews Reviews by  qualified staff: 
1. To check the general condition and integrity of electrical containers, 

lids and boxes 
2. Replacement of damage or degraded parts  

Periodicity of reviews Every six months 

Maintenace interventions Maintenance by  qualified staff: 
Restore the expected protection level that should never be less than that one 
provided by law. 

Periodicity of maintenance  If necessary 

 
 
 
 
 
 

CODE 17.1 
Element Electrical system: equipments 

Technological unit description 1. Electrical panels are switchboards made of thermoplastic material; they 
are installed inside the buildings. 
2.  Sockets and plugs are responsible for distributing electricity from the main 
line of adduction to equipments which are connected to the system. They are 
generally placed in special spaces created in the walls or floor (boxes) as 
well as the switches, they have the task to switching on/off of the lights inside 
the rooms. 
3. Electrical meter is a mechanical device that operates ON / OFF and is 
controlled by an electromagnet. It’s closed when the coil is energized and, 
through the poles, it creates the circuit between the power source and the 
receivers. The moving parts of the poles and auxiliary contacts are controlled 
by electromagnet moving part. 



 24 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had real 
feedback thanks to the site inspection 

Expected life cycle (years) 10 

Anomalies and diseases 

Electrical equipments: 
Switchboards: 
1. Bad working of contactors. 
2. Bad working of fuses. 
3. Bad working of the unit that manage power control 
4. Bad working of the anti-condense resistance. 
5. Failure in the lighting alarm and signal lamps 
6. Defect in the thermostats. 
7. Accumulation of dust on the contacts that causes failures 
Sockets, plugs and switches:  
1. Short circuits due to defects in the grounding of the electrical system and 
to power surges (overloads). 
2. Short circuit due to excessive dust inside connections or the presence of 
moisture or condensation. 
3. Defects in the calibration of meters 
4. Overheating which can cause defects in protection and isolation. It could 
be due to oxidation of the metal masses. 
Electrical meter:  
1. Bad working of the winding coil. 
2. Bad working of the mobile magnetic circuit 
4. Bad working of the return spring. 
7. Excessive noise due to dust accumulation on surfaces 

Types of reviews Reviews by  qualified staff: 
Electrical meter: 
1. Check power factor unit (every two months)  
2. To verify the functionality of the power factor condenser and electrical 
meter (every six months)  
3. Check the efficiency of the grounding of the panel’ electrical system (every 
two months)  
4. To check the correct operation of fuses(every six months) 
Sockets, plugs and switches: 
1. Check the correct clamping pressure of the screws and plates, and box 
cover. To verify that there is a good level of insulation and protection to 
prevent short circuits (Every six months) 
Electrical meter: 
1. Overall inspection: in case of excessive noise, remove the meter and 
check the cleanliness of surfaces, electromagnet and coil (every six months)  
2.  Check tension: measure the terminal voltage of arrival, using a voltmeter 
(Once a year) 

Periodicity of reviews (Before written) 
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Maintenace interventions Maintenance by  qualified staff: 
Switchboards:  
1. General cleaning using dry air at low pressure (every six months)  
2. To run the tightness of all bolts, terminals and switches (ounces year)  
3. Replacing the power factor unit using one of the same type (if necessary)  
4. Replacing damaged parts for an adjustment according to the rules (every 
15 years)  
Sockets, plugs and switches:  
1. To replace them when damaged or not to be able to range law standards 
(if necessary)  
Meters:  
1. Cleaning electromagnet surface using gasoline or trichloroethylene (if 
necessary)  
2. To make the clamping of all cables of the contactor (every six months)  
3. Replacement the meter with another one of the same type (if necessary) 

Periodicity of maintenance (Before written) 

 
   Overall recommendations: 
 

Even if it’s not a technical maintenance intervention it’s important to specify that the periodical cleaning up 
of rooms and toilets with common disinfectant products allows to maintain good hygienic standards and to 
preserve the building over the time. 
This activity must to be provide also during tourist low season. 
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3. Evaluation of the maintenance costs 

3.1. Maintenance costs 

 
Maintenance cost is composed by four subcomponents. A percentage value on the cost of construction is assigned for each 
component, referring to the whole life cycle of the building, in this of 30 years duration (expected life cycle = 30 years: calculation of 
the average life cycle of the building-technical standards constructions- by correction factor = 40%, determined according to the 
analysis of critical factors within the context of intervention). 
Then the percentages are recalculated at five years intervals updating the construction cost, according to an inflation rate of 7%, 
from an average rate related to construction materials recorded in Egypt during the last 9 years.  
 
 

Updating the original cost of the building (60.000 EGP) 

Updating capital at 5th year 102.852,97 

Updating capital at 10th year 151.124,75 

Updating capital at 15th year 193.132,21 

Updating capital at 20th year 270.877,91 

Updating capital at 25th year 379.920,28 

Updating capital at 30th year 532.857,85 

 
 
Sources: data on incidence rates of individual maintenance’ items on the total cost of maintenance refers to the analysis results 
conducted on a sample of 78 housing and public building realized at the end of 1990 by traditional technology, comparable to those 
of the visitor center (Maintenance of buildings: design and management. Manfron, Edited by Vittorio and Enzo Siviero. Utet, 1998 
Turin). 

 

SIWA  VISITOR CENTER 

Calculation of Maintenance costs (LEG) 

Construction cost 
(original cost) 

    
70.000,00 

Construction works   
    Expected life cycle: 30 years    

Maintenantce costs 
Preventive maintenance  70% of construction cost 373.000,50 
Rehabilitation of failures 9% of construction cost 47.957,21 

Contingency costs 7% of construction cost 37.300,05 
    
     TOT 458.257,75 
     
     25 years of operation   

Maintenantce costs 
Preventive maintenance  54% of construction cost 205.790,15 
Rehabilitation of failures 8% of construction cost 28.494,02 

Contingency costs 6% of construction cost 22.162,02 
    
    TOT 256.446,19 

    
     20 years of operation   

Maintenantce costs 
Preventive maintenance  40% of construction cost 113.768,72 
Rehabilitation of failures 6% of construction cost 16.252,67 

Contingency costs 5% of construction cost 12.640,97 
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    TOT 142.662,37 

    
     15 years of operation   

Maintenantce costs 
Preventive maintenance  30% of construction cost 57.939,66 
Rehabilitation of failures 5% of construction cost 8.690,95 

Contingency costs 4% of construction cost 6.759,63 
    

    TOT 73.390,24 

    
     10 years of operation   

Maintenantce costs 
Preventive maintenance  18% of construction cost 29.217,45 
Rehabilitation of failures 3% of construction cost 3.526,24 

Contingency costs 2% of construction cost 3.526,24 
      

    TOT 36.269,94 

      
     5 years of operation   
  Postnatal costs  1% of construction cost 700 

Maintenantce costs 
Preventive maintenance  8% of construction cost 9.428,19 
Rehabilitation of failures 1% of construction cost 1.679,93 

Contingency costs 1% of construction cost 857,11 
      

    TOT 12.665,23 

 
During the first five years of operation of the building the estimated expenditures, concerning the maintenance, 
will be of 12.700 EGP ( 2.540 EGP per year). 
Preventive maintenance costs have to cope with building physiological aging and they have the highest 
incidence on the total maintenance cost. The items of higher incidence referring to preventive maintenance 
are: 
 

Systems 70% of preventive maintenance cost 

Doors and windows frames 20% of preventive maintenance cost 

Floorings and claddings  10% of preventive maintenance cost 

  

The schedule below shows a calculation of the costs referring to each preventive maintenance’ item for Siwa 
building; costs are calculated during a five-years period referring to the whole life cycle of the building, thirty 
years long. 
 

Calculation of Preventive Maintenance costs (LEG) 

Construction 
cost construction works   70.000,00 

    Expected life cycle: 30 years    

Preventive 
maintenance 

Systems 70% of construction cost 117.047,24 
Doors and windows 

frames wooden elements 
20% of construction cost 33.442,07 

Floorings and claddings  10% of construction cost 16.721,03 
      

    TOTALE 167.210,34 

     
     25 years of operation   
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Preventive 
maintenance 

Systems 70% of construction cost 64.415,00 
Doors and windows 

frames wooden elements 
20% of construction cost 18.404,29 

Floorings and claddings  10% of construction cost 9.202,14 
      

    TOTALE 92.021,43 

    
     20 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 39.080,34 
Doors and windows 

frames wooden elements 
20% of construction cost 11.165,81 

Floorings and claddings  10% of construction cost 5.582,91 
      

    TOTALE 55.829,06 

    
     15 years of operation   

Maintenantce 
ordinaria 

Systems 70% of construction cost 20.105,55 
Doors and windows 

frames wooden elements 
20% of construction cost 5.744,44 

Floorings and claddings  10% of construction cost 2.872,22 
      

    TOTALE 28.722,21 

    
     10 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 13.852,48 
Doors and windows 

frames wooden elements 
20% of construction cost 3.957,85 

Floorings and claddings  10% of construction cost 1.978,93 
      

    TOTALE 19.789,26 

      
     5 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 6.599,73 
Doors and windows 

frames wooden elements 
20% of construction cost 1.885,64 

Floorings and claddings  10% of construction cost 942,82 
      

    TOTALE 9.428,19 

 
 

3.1.1 Thirty-year amortization schedule with annual deferred instalments at constant interest 
rate. 
 
The amortization plan of the construction cost of the building is calculated on a 30 years payback period; 
the interest rate chosen is 4% (Conventional interest rate for a U.S. Dollar amount in Egypt = 3-5%) while the rate chosen for 
updating the capital (rate of currency inflation) is 3%, from an average rate of inflation of the currency recorded in Egypt in the last 9 
years. 
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YEAR 
AMORTIZATION 

INSTALMENT 
CAPITAL 

INSTALMENT 
RATE 

INSTALMENT 
DEBT PAY 

OFF 
RESIDUAL 

DEBT  

0 
0,00 0,00 0,00 0,00 70.000,00 

original  cost of 
construction 

works  

1 4.048,10 1.248,10 2800 1.248,10 68.751,90  

2 4.048,10 1.298,02 2750,076 2.546,12 67.453,88  

3 4.048,10 1.349,94 2698,15504 3.896,07 66.103,93  

4 4.048,10 1.403,94 2644,157242 5.300,01 64.699,99  

5 4.048,10 1.460,10 2587,999531 6.760,11 63.239,89 20.240,50 

6 4.048,10 1.518,50 2529,595513 8.278,62 61.721,38  

7 4.048,10 1.579,24 2468,855333 9.857,86 60.142,14  

8 4.048,10 1.642,41 2405,685546 11.500,28 58.499,72  

9 4.048,10 1.708,11 2339,988968 13.208,39 56.791,61  

10 4.048,10 1.776,44 2271,664527 14.984,82 55.015,18 40.481,00 

11 4.048,10 1.847,49 2200,607108 16.832,32 53.167,68  

12 4.048,10 1.921,39 2126,707392 18.753,71 51.246,29  

13 4.048,10 1.998,25 2049,851688 20.751,96 49.248,04  

14 4.048,10 2.078,18 1969,921756 22.830,13 47.169,87  

15 4.048,10 2.161,31 1886,794626 24.991,44 45.008,56 60.721,50 

16 4.048,10 2.247,76 1800,342411 27.239,20 42.760,80  

17 4.048,10 2.337,67 1710,432107 29.576,87 40.423,13  

18 4.048,10 2.431,17 1616,925391 32.008,04 37.991,96  

19 4.048,10 2.528,42 1519,678407 34.536,46 35.463,54  

20 4.048,10 2.629,56 1418,541543 37.166,02 32.833,98 80.962,00 

21 4.048,10 2.734,74 1313,359205 39.900,76 30.099,24  

22 4.048,10 2.844,13 1203,969573 42.744,89 27.255,11  

23 4.048,10 2.957,90 1090,204356 45.702,79 24.297,21  

24 4.048,10 3.076,21 971,8885306 48.779,00 21.221,00  

25 4.048,10 3.199,26 848,8400718 51.978,26 18.021,74 101.202,50 

26 4.048,10 3.327,23 720,8696747 55.305,49 14.694,51  

27 4.048,10 3.460,32 587,7804617 58.765,81 11.234,19  

28 4.048,10 3.598,73 449,3676801 62.364,54 7.635,46  

29 4.048,10 3.742,68 305,4183873 66.107,22 3.892,78  

30 4.048,10 3.892,39 155,7111228 69.999,61 0,39 121.443,00 
 
 

  Updated capital 

Capital updating (year 5) 20.240,50 23.464,29 

Capital updating (year 10) 40.481,00 54.403,08 

Capital updating (year 15) 60.721,50 94.602,12 

Capital updating (year 20) 80.962,00 146.226,38 

Capital updating (year 25) 101.202,50 211.895,56 

Capital updating (year 30) 121.443,00 294.774,04 
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Through the processed data it was possible to make a comparative analysis between the amortizing fund and 
maintenance costs by constructing a histogram where x-axis shows the years of operation of the building and 
the y-axis shows the maintenance costs (in red) and the amortizing instalments (in blue).  
The graph allows making considerations on the convenience of maintenance over the time. 
The time interval selected is a five-year interval: 
 

             

Comparative evaluation

EGP 0,00

EGP 50.000,00

EGP 100.000,00

EGP 150.000,00

EGP 200.000,00

EGP 250.000,00

EGP 300.000,00

EGP 350.000,00

EGP 400.000,00

EGP 450.000,00

EGP 500.000,00

 30 years  25 years  20 years 15 years 10 years  5 years

amortization instalments(5 years) maintenance costs
 

                             
The graphs of the comparative evaluation of maintenance costs and amortizing instalments show that 
maintenance costs between the twentieth and twenty-fifth year of life of buildings equal or exceed amortizing 
partial instalments. 
When this happens it could be inferred that the maintenance would stop to be affordable but at the same time 
the building, thanks to a maintenance performed as required but with a high costs, is kept in good condition 
ensuring its performance and its functionality. 
To determine if the maintenance is affordable or if it is still preferable to replace the existing building with a 
new one, a revaluation of the structure has to be done on the twentieth year of life. At that time it will have to 
be established if interventions of no-preventive maintenance (rehabilitation of failures), will reassess the value 
of the building. 
These interventions provide the complete replacement of technological units that have completed their lifetime; 
they concern primarily systems that have a life cycle shorter than the structural parts and whose replacement 
has costs much higher than other elements with a life span of less than 30 years. 
It will be important to determine if the building has taken a significant value over the years thanks to the 
integration in the architectural/urban context, representing an architectural reference for the local community. 
It will also be useful to evaluate if the architectural elements, that characterize the design of the building, are 
particularly interesting for the local architecture' style in order to determine the attractiveness of a building 
restoration. 
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1 Project description 
 
1.1 Information about the project 
 

VISITOR CENTER OF WADI EL RAYAN 
Location Wadi El Rayan Protected Area 

Project NCSCB project (EIECP) 

Year of implementation of the building 2000 

Year of implementation of renovation works 2008 

Contractor Shabuory & Associates 

Architectural designer Arch. A.Abdelgawad 

Construction managers   Shabuory & Associates 

Total cost of the work   800.000+75.500+8500= 884.000 EGP 

 
1.2 Information about the building 

 
1.2.1 Brief description  
 
The visitor center of Wadi el Rayan Protected Area is located near the water falls area, a famous attractive 
tourist site frequented by Egyptian and foreigner people. The building is located in a desert and not urbanized 
site; it enjoys a splendid panoramic view of Lake Superior. 
A four steps staircase and a slip road lead to the entrance trough a wide paved surface and also to a little 
patio, a sort of panoramic view of the surrounding landscape. 
The visitor centre covers an area of around 235m ² and it is a one-level ad building. 
The current look of the building is the result of renovating works, carried out in 2008; the following picture 
shows the demolition and reconstruction plan, concerning the restoration project: 
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Currently the octagonal central room, surrounded by an external corridor marked by eight columns, contains 
information panels and interactive games; in the middle of the room, at a lower level there is a central area 
containing remains of a fossil whale skeleton. 
Lateral square parts of the building contain a small video room and another exhibit space. 
The main access door faces directly a reception counter; there is a second door that faces the outside patio: 
from this point it’s possible to enjoy an excellent panoramic view of the lake. 
Pre-existing windows have been closed; only small skylights on the dome are still open and placed along the 
exhibition corridor to enlighten the exhibit space. 
 
 
 
 
 
 
 
 
 



1.2.2 Photographic survey 
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1.2.3 Technical drawings 

1.2.3.1 Plan 



1.2.3.2 Sections and front 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1.2.2 Project data 
 

PROJECT DATA 
Covered surface  ~ 235 m2 
Fronts maximum height   ~ 4,60 m (height of the dome= 6 m) 
Expected visitors  ~ 15.000 visitors for years 
 
 
1.2.3 Current situation 

 
Before to prepare an effective maintenance plan it is necessary to highlight some deficiencies of the building 
analysing the current situation in order to identify interventions that can lead to a full usability and functionality 
of the building. 
The building is analyzed according to the following items: 
 

• Decay: even if renovated works have been recently provided (2009), degradation phenomena affect 
the building, especially in finishes. Main detected disease are reported as follow: 
- cracks in the inner and outdoor plaster and in the floor; 
- detachments and lacks in the outdoor and inner plaster; 
- bad execution of flooring’ laying with inserts of extraneous material,  
- some power line’ wires are exposed and some sockets are unsafe. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

• Usability – liveability: building access is facilitated by a ramp. It will be provided an air condition 
system inside the building in order to provide good agreeable condition for tourist staying and for the 
visitor center staff. Air condition is strictly necessary in the small video room, located in one of the two 
wings of the building, due to a quite long stay of people in this space.  
The main fault, which affects the usability of the structure, is the lack of toilets. In the past, services 
were placed in a close building but now they are affected by serious structural damages, so they are 
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inaccessible. 
From the architectural point of view the outdoor semi-circular patio is an interesting element, 
considering as an outside extension of the building and a belvedere of surrounding landscape.  A 
shadow system that allows the use of this space, even in the warmer months, will be provided. 
Entrance glass-sliding doors don’t work probably due to some anomalies in the scrolling guides or to a 
bad installation, so they are unusable. Anyway they are also inapt for this type of building, concerning 
to weather’ condition and presence of sand. 
 

• Architectural design: the visitor center looks poor in landscape design in the outdoor areas; its 
function as visitor center is not recognizable, except for the signpost at the beginning of the access 
path. Parking area is not well defined and main entrance is not easily recognizable. 
Moreover the visitor center shows, especially in the fronts, light decay that compromises the aesthetic 
look of the building. The lack of essential service, like toilets, affects the usability of the building. 
During next month some interventions to enhance the landscape integration of the building will be 
provided. 

 
 

1.2.4 Construction’ technologies and materials 
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2 Maintenance plan 
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2.1 List of the building’s technological units  
 

 

Class Code Technological units Expected life cycle - 40% 

Structural 
elements 

1  Foundations 80/90 years 55 
2 Beams and columns 80/90 years 55 
3 Concrete walls 80/90 years 55 
4 Stone walls 80/90 years 55 
5 Floors 30/40 years 25 
6 Connections 30/40 years 25 

Outer 
finishings 

7 Partition walls 20/25 years 15 
8 Roof 30/40 years 25 
9 Wall coating: plasterwork 8/16 years 10 
10 Outer flooring: marble tiles 15/20 years 12 

Inner 
finishings 

11 Plasterwork 8/16 years 10 
12 Gypsum board ceiling 20/25 years 15 
13 Inner flooring: marble tiles 30/40 years 25 

Windows and 
doors 

14 Skylight frames 8/16 years 10 
15 Entrance doors 8/16 years 10 
16 Glass sliding doors 8/16 years 10 

System 

17 Air condition system 5/10years 6 
18 Eletrical system: ductwork 20/25 years 15 

18.1 Eletrical system: equipment 8/16 years 10 

Outdoor area 
19 Pergola 20/25 years 15 
20  Masonry columns 80/90 years 55 
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2.2 Maintenance specifications  
 

STRUCTURAL ELEMENTS 
 

Requirements and performances: 
1. Stability and resistance to the action of loads or seismic vibrations. 
2. User’ safety 

 
 

 
 
 

CODE 2 
Element Bearing beams and columns 

Description Beams and columns are made of reinforced concrete (thickness = 25 cm).   

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks 
Differential settlement of the structure due to differential thermal expansion or to 
floors not properly connected with the bearing walls; 
Detachment of material due to the powdering of the finish. 
Corrosion of the steel 
Water penetration inside the concrete 

Maintenace interventions Structural elements do not need any kind of preventive maintenance if they are 
executed in the appropriate way. In case of subsidences it’s advisable to contact a 
specialist in structures to establish the appropriate intervention to provide. 
Concerning external cladding see the  item “outer finishes” 

Type of reviews Visual review. Particular attention to local subsidences and cracks 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

CODE 1 
Element Foundations  

Description  Foundations are made of reinforced concrete. 
This type of foundation offers resistance to high loads. 

Locations  They are located 1,50  meters under the natural ground level at least 

Expected life cycle (years) 55 

Anomalies and diseases Movements and subsidence 
Chips and cracks (normally due to a too rapid drying of the cement) 
Corrosion of the steel 
Water penetration in the concrete layer 

Maintenace interventions Foundation structures do not need any kind of maintenance if they are executed in 
the appropriate way.  In case of subsidences it’s advisable to contact a specialist 
in structures to establish the appropriate intervention to provide. 

 
Periodicity of maintenance If necessary 

Type of reviews Visual review. Particular attention to local subsidences 

Periodicity of reviews Once a year 
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CODE 3 
Element Concrete walls 

Description Walls are composed by a two layers of concrete (both 15 cm wide) divided by a 
fine insulating membrane (total thickness of the wall= 30 cm) 

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks: swelling of the wall to the outside 
Differential settlement of the structure due to a  differential thermal expansion or 
to floors not properly connected with the bearing walls;  
Detachment of material due to the powdering of the finish. 
Water penetration inside the concrete 

Maintenace interventions Structures do not need any kind of preventive maintenance if they are executed in 
the appropriate way. In case of subsidences it’s advisable to contact a specialist in 
structures to establish the appropriate intervention 
Concerning external cladding see the  item “outer finishes” 

Periodicity of maintenance If necessary 

Type of reviews Visual review. Particular attention to local subsidence and cracks 

Periodicity of reviews Once a year 

 
 
 
 
 

CODE 4 
Element Stone walls 

Description In the outdoor area of the building there are walls made of local limestone blocks 
(irregular size). 
Binder used is cement mortar mixed by sand in order to not contrast limestone 
colour to create a uniform decorative pattern on the façades. 

Expected life cycle (years) 55 

Anomalies and diseases 

Cracks: swelling of the wall to the outside 
Differential settlement of the structure due to a differential thermal expansion or 
to floors not properly connected with the bearing walls; 
Detachment: detachment of stone material due to the powdering of the finish. 

Maintenace interventions Walls do not need any kind of preventive maintenance if they are executed in the 
appropriate way. In case of subsidence it’s advisable to contact a specialist in 
structures to establish the appropriate intervention 
Concerning external cladding see the item “outer finishes”. 

Type of reviews Visual review: particular attention to local subsidences and cracks. Because of 
dangerous deformation the lintel of the circular patio’ access will be demolish and 
replace with a new one made of wood. 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 5 

Element Floors 

Description Floor is composed by a layer of gravel (25 cm) a water proofing membrane, a 
concrete layer of around 10 cm, and a binder layer ( 5 cm) for the flooring laying. 

Expected life cycle (years) 55 

Anomalies and diseases 

Depressions or abnormal slopes of the floors 
Deformations and displacements 
Cracks 
Detachment 

Maintenace interventions Floors do not need any kind of preventive maintenance if they are executed in the 
appropriate way. In case of subsidence it’s advisable to contact a specialist in 
structures to establish the appropriate intervention. 
Concerning external cladding see the item “outer finishes”. 

Type of reviews Visual review. Particular attention to local depression or abnormal slopes 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

 
  
 

 
 

CODE 6 
Element Connections 

Technological unit description Technical elements connecting spaces on different levels; these structures may 
connect different level of a building or serve as a link if the building is on a different 
level than the ground level. 

Description Stairs, ramp and building basement are made of concrete lied on a layer of fine 
sand and stones. 

Expected life cycle (years) 25 

Anomalies and diseases Deformations and displacements  
Pulverization and detachment  
Chips 
Differential settlement 
Movements and subsidences 

Maintenace interventions Stair does not need any kind of preventive maintenance if it is executed in the 
appropriate way. In case of subsidences it’s advisable to contact a specialist in 
structures to establish the appropriate intervention o provide. 

Type of reviews Visual review. Particular attention to local subsidences  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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CODE 7 
Element Partition walls 

Description Partition wall, constructed during building renovation, are made of gypsum board 
panels, applied on a steel-net fixed to a steel structure. The external finish of the 
panel is a painted cement plaster. Also the coating of the columns is made of the 
same materials. 

Expected life cycle (years) 25 

Anomalies and diseases 

Pulverization 
Detachment 
Chips 
Local subsidences 
Corrosion of the steel 

Causes of degradation Bad execution of the artefact 

Type of reviews Visual review 

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 

Maintenace interventions This kind of structure does not need any kind of preventive maintenance if it is 
executed in the appropriate way. In case of subsidences it’s advisable to contact a 
specialized staff to establish the appropriate intervention o provides. 

 
 
 
 
 

CODE 8 
Element Roof 

Description Flat roof-floor is composed by a layer of reinforced concrete (15 cm) a water 
proofing membrane, a concrete layer (5cm) to protect the membrane, and a binder 
layer (5 cm) as external finish. 
Dome floor is composed by a layer (15cm) finished by plasterwork. 

Expected life cycle (years) 25 

Anomalies and diseases 

Moisture penetration  
Deflection 
Detachment 
Swelling 
Superficial dump. 
Superficial erosion 
Cracks 
Lack of material 
Sweeling 

Type of reviews Visual reviews 
Periodicity of reviews Twice  a year   

Maintenace interventions 
Concrete roof do not need any kind of preventive maintenance if they are executed 
in the appropriate way. In case of subsidences it’s advisable to contact a specialist 
in structures to establish the appropriate intervention to provide. 

Periodicity of maintenance If necessary 
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OUTER FINISHES 
Requirements and performances: 
1. Functionality and usability 
2. Maintain aesthetic features over the time. 
 

CODE 9 
Element Wall coating: plasterwork 

Description All the rooms of the building have as external finish a layer of cement plaster 
covered by painting layer. The thickness is around 1,5 cm. 

Expected life cycle (years) 10 

Anomalies and diseases 

Desegregation. 
Detachment 
Superficial dump. 
Superficial erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture for the mortar preparation 

Type of reviews Reviews by the user 
1. Checking fronts and visible parts.  
2. Checking the condition of the finishes, verifying diseases and wear of visible 
parts. Checking the colour surfaces uniformity.  
Reviews by qualified staff 
1. Replacement of parts affected by wear or other forms of degradation through the 
removal of degraded areas, cleaning underlying areas by brushing. Recovery area 
with appropriate or similar materials to original plaster paying particular attention to 
preserve the uniform appearance of the surfaces. 
2. Control more weather’ exposed areas: control by non-destructive methods 
(hammering on the plaster) in order to locate any anomaly. 
3. Check plaster condition through some instruments whose use is to be defined 
referring to the specific type of control and type of plaster (physic-chemical 
analysis, stratigraphic analysis, moisture detection systems, adhesion control tests 
to evaluate the characteristics of homogeneity, monitoring the presence of salts 
etc...) 

Periodicity of reviews Twice  a year   

Maintenace interventions Removal of deteriorated parts and plaster recovery, when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of facades. 

Periodicity of maintenance If necessary (the total replacement of the plaster have to be done every ten years) 

 
 
 
 
 
 

CODE 10 
Element Outer flooring: marble tiles 

Description Inner floorings are made of unpolished grey Trieste marble. Currently this floor has 
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very low quality of finishes. It would be advisable to repairs failures and damaged 
tiles in order to rich a good aesthetic appearance of the outer pavement. 

Expected life cycle (years) 12 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks. 
Depressions or abnormal slopes in the floor 

Causes of degradation Bad execution of the laying, bad quality of the tile material. 

Types of reviews Reviews by the user: 
Control of the visible parts and finish regularity  
Checking finish’ condition and testing the degree due to wear and erosion of visible 
parts, particularly in joints. 
Checking the uniformity of colour surfaces.  

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff: 
1. Surface cleaning: cleaning and removal of dirt material by washing or brushing, 
cleaning by non aggressive products. 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised. Preparation of a new underlying plan. 

Periodicity of maintenance If necessary 

 
 

 
 
 

INNER FINISHES 
 

Requirements and performances: 
1. Functionality and usability 
2. Maintain aesthetic features over the time 
3. To not emit harmful substances 
4. Resistance to corrosive substances 
 
 

CODE 11 
Element Wall coating: plasterwork 

Description All rooms of the building have a layer of cement plaster covered by painting as 
external finish. The thickness is around 1,5 cm. 

Expected life cycle (years) 10 
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Anomalies and diseases 

Desegregation 
Detachment 
Superficial dump 
Superficial erosion 
Cracks 
Lack of material 
Swelling 

Causes of degradation Bad execution or incorrect mixture in mortar preparation and laying 

Type of reviews Reviews by the user 
1. Checking fronts and visible parts.  
2. Checking condition of the finishes and verifying diseases and wear of visible 
parts. Checking the colour surface’ uniformity.  
Reviews by qualified staff 
1. Replacement of parts affected by wear or other forms of degradation through the 
removal of degraded areas, cleaning underlying areas by brushing. Recovery area 
with appropriate or similar materials to rich the original plaster, paying particular 
attention to preserve the uniform appearance of the surfaces. 
2. Control more weather’ exposed areas: control by non-destructive methods 
(hammering on the plaster) in order to locate any anomaly. 
3. Check plaster condition through some instruments whose use is to be defined 
referring to the specific type of control and the type of plaster (physic-chemical 
analysis, stratigraphic analysis, moisture detection systems, adhesion control tests 
to evaluate the characteristics of homogeneity, monitoring the presence of salts 
etc...) 

Periodicity of reviews Twice  a year   

Maintenace interventions Removal of deteriorated parts and plaster recovery, when some areas are too 
damaged it must be provide the total restoration in order to preserve the aesthetic 
requirement of uniformity of facades. 

Periodicity of maintenance If necessary (the total replacement of the plaster have to be done every ten years) 

 
 
 
 

CODE 12 

Element Gypsumboard cieling 

Description Ceiling, constructed during building renovation, is made of gypsum board panels, 
applied on a steel-net fixed to steel vertical supports. The external finish of the 
panel is a painted cement plaster layer. (For plaster’ maintenance see item 11). 

Expected life cycle (years) 15 

Anomalies and diseases 

Pulverization 
Detachment 
Chips 
Local subsidences 
Corrosion of the steel 

Causes of degradation Bad execution of the artefact 

Type of reviews Visual review  

Periodicity of reviews Once a year 

Periodicity of maintenance If necessary 
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Maintenace interventions Replacement of damaged steel supports and of external plaster (if necessary). 

 
 
 
 
 
 

CODE 13 
Element Inner flooring 

Description Inner floorings are made of burnished Trieste marble tiles mixed by brown marble 
tiles. Brown marble is used also for baseboards. 

Expected life cycle (years) 15 

Anomalies and diseases 

Bleaching 
Superficial dump 
Detachment 
Stains and graffiti  
Lacks 
Depressions or abnormal slopes on the floor surface 

Causes of degradation Bad execution of the laying, bad quality of the tile material 

Types of reviews Reviews by the user 
Control of the visible parts and finish regularity  
Checking finishes condition and testing the degree due to wear and erosion of 
visible parts, particularly joints. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  qualified staff 
1. Surface cleaning: cleaning and removal of dirt by washing or brushing, cleaning 
by non aggressive products. 
2. Cleaning and restoration of joints by manual brushing. Restoration of damaged 
joints. 
3. Replacement of degraded elements: replacement of worn parts, broken or 
raised by same or similar tiles. Preparation of the underlying plan 

Periodicity of maintenance If necessary 

 
 
 
 
 

WINDOW FRAMES AND DOORS 
 

Requirements and performances: 
1. Thermal comfort 
2. Regularity of finishes 
3. Easiness of cleaning 
4. Knocks resistances 
5. Hard climate condition’ resistance (sand storm) 
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CODE 13 
Element Skylight frames 

Description The frames are made of sapris wood, finished by paint; there is not a sun-
protection system. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs (opening system) 
Loss of material 

Types of reviews Reviews by the user 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and of sealing glass- frame. Check for deposits or 
dirt. Verifying presence of anomalies or damages parts. 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user 
Lubricating hinges and locks (once a year) 
Purification of locks and hinges with silicone products to ensure the correct 
operation. 
Cleaning of the runner slides (once a year) 
Cleaning and removal of stain and deposits with an appropriate detergent and non 
aggressive product. 
Cleaning window casements (once a year)  
Cleaning by aggressive detergents of residues and deposits that may affect the 
correct working of the window. 
Cleaning gaskets (if necessary)  
Cleaning by common non aggressive detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames (once a month) 
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive 
papers and filling of wood cracks by putty. To apply a primer coat by brush, to 
renovate the protective layer using suitable products according to the type of wood.  
Woodworm and meld treatment have to be applied on the wooden parts by 
brush or spray application of synthetic resin. 
Replacement of waterproof layer (every three year). 

Periodicity of maintenance (Before written) 
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CODE 14 
Element Doors 

Description Entrance doors are made of sapris wood finished by paint; handles are made of 
metal. Door size 2,20x1,40. Door lintels are made of reinforced concrete 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Swelling 
Deformation 
Seals degradation   
Gaskets degradation 
Cracks 
Lack of orthogonal structure 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs 
Loss of material 

Types of reviews Reviews by the user: 
1. Check wood deterioration 
2.Controlling finishes and protective surface coating, control flatness of the 
elements. 
3. Hand control 
4.Controlling glass uniformity and sealing glass- frame. Checking deposits or dirt 
and stains.  

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products, to verify the correct 
operation 
Cleaning of the runner slides (once a year) 
Cleaning and removal of dirt and deposits with an appropriate detergent product. 
Cleaning window casements (once year)  
Cleaning of residues and deposits that may affect the correct working, by 
aggressive detergents. 
Cleaning gaskets (if necessary)  
Cleaning by common detergent product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Protection and painting of frames (once a year)  
Restoration of protective coating after removal of the old layer by abrasive papers 
and filling of wood cracks by putty. To apply a primer coat by brush, to renovate 
the protective layer using suitable products according to the type of wood. 
Restoration of protective coating after removal of the old layer by abrasive 
papers and filling of wood cracks by putty. To apply a primer coat by brush, to 
renovate the protective layer using suitable products according to the type of wood.  
Woodworm and meld treatment have to be applied on the wooden parts by brush 
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or spray application of synthetic resin. (once a year) 
Replacement of waterproof layer (every three year). 

Periodicity of maintenance (Before written) 

 
 
 
 
 
 

CODE 16 

Element Glass sliding doors 

Description Sliding doors are composed by one shutter of security glass (10 mm), size 
1,40X2.20. This type of door is not appropriate for a public building with medium-
high people ‘crowd. It would be suitable to demolish it. 

Expected life cycle (years) 10 

Anomalies and diseases 

Chromatic alteration 
Glass breaking  
Seals degradation   
Gaskets degradation 
Cracks 
No orthogonality 
Loss of gloss 
Flaking, cracking 
Rupture of the action organs (opening system) 
Loss of material 

Types of reviews Reviews by the user: 
1. Check sliding guides deterioration 
2. Controlling handle 
4. Controlling glass uniformity and of sealing glass- frame. Check for deposits or 
dirt. Verification of presence of anomalies or damages. 
5. Controlling presence of sand inside the sliding guides 

Periodicity of reviews Once a year 

Maintenace interventions Maintenance by  the user: 
Lubricating hinges and locks (once a year) 
Lubrification of locks and hinges with silicone products, to verify of correct 
operation 
Cleaning of the sliding doors (once a month) 
Cleaning and removal of dirt dumps with an appropriate and non aggressive 
detergent product or by brushing. 
Cleaning glass casements (once a year)  
Cleaning of residues and dumps that may affect the correct working by non 
aggressive detergents. 
Cleaning gaskets (if necessary)  
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Cleaning by common detergent non aggressive product. 
Cleaning of working elements (every 6 months)  
Clean organic residues that can cause the filling of slots, holes or beats by not 
aggressive product. 
Cleaning of frames  
Cleaning of embed and mobile frames by an appropriate detergent product. 
Restoration of guides (If necessary) 

Periodicity of maintenance (Before written) 

 
 
 
 

SYSTEMS 
 

Requirements and performances: 
1. Technological functionality and usability 
2. Users’ safety 
3. Ease of inspection 
4. Ease of management 
5. Ease of use 
5. Ease of maintenance 
 
 

CODE 17 

Element Air condition system 

Description Split air conditioner (carrier type), one unit: 
Video room (5HP) 
 

Expected life cycle (years) 6 

Anomalies and diseases 

Slow air cooling 
Entry of dust inside the room 
Gas leakage 
Annoying noise 
Damage of the outer unit, due to presence of dust or vandalism 

Maintenance intervention Maintenance by the user 

 1. Cleaning up of filters by using an air jet; if the filter is made of plastic material 
clean it by a no aggressive product; it’s suitable to not use abrasive pads in order 
to not damage the filter pattern. Reinstall the element only after its complete 
drying. 

 2. If the unit has not been used for a long time, cleaning must be carried out 
before the switching on; frequent cleaning of filters over the continued use of the 
device (every three week) 

Maintenance by the qualified staff 

3. In case of gas leakage from the internal circuit, identify and repair the hole and 
then fill the gas (if necessary) 

4. Repairing of damaged parts (if necessary) 
Frequency of maintenance (Before written) 
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CODE 18 

Element Electrical system: ductwork: 

Technological unit description The electrical system distributes and delivers electricity. A power generator 
provides to the users a low voltage power through an electrical group. Inside 
the building the main distribution of energy runs in cables placed in special 
ductwork, the secondary distribution conductors is placed in special 
protective sheaths. 
Electrical ductwork:  
1. The "channels" are the simplest elements for the passage of electric 
cables; they are generally made of PVC. 

Description System in question is not connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had a real 
feedback thanks to the site’ inspection 

Expected life cycle (years) 15 

Anomalies and diseases 

1. Short circuits due to defects in the underground electrical system or to 
power surges. 
2. Failures of switches due to excessive dust inside connections or to the 
presence of moisture and condensation. 
3. Defects of calibration in the electricity meters, failures in the connection or 
e failures in the protection setting system 
4. Disconnection of the electricity provision: due to grounding failures, 
overload voltage, unexpected shot circuit. 
5. Main power network failure due to an interruption of authority providing 
electricity. 
6. Interruption of secondary electrical line due to faults in the secondary 
circuit of the generator. 
7. Overheating which can cause defects in protection and isolation system. It 
could be due to oxidation of the metal masses 

Types of reviews Reviews by  qualified staff: 
1. To check the general condition and integrity of electrical containers, 

lids and boxes 
2. Replacement of damage or degraded parts  

Periodicity of reviews Every six months 

Maintenace interventions Maintenance by  qualified staff: 
Restore the expected protection level that should never be less than that one 
provided by law. 

Periodicity of maintenance  If necessary 

 
 
 
 

 
 

CODE 18.1 
Element Electrical system: equipments 

Technological unit description 1. Electrical panels are switchboards made of thermoplastic material; they 
are installed inside the buildings. 
2.  Sockets and plugs are responsible for distributing electricity from the main 
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line of adduction to equipments which are connected to the system. They are 
generally placed in special spaces created in the walls or floor (boxes) as 
well as the switches, they have the task to switching on/off of the lights inside 
the rooms. 
3. Electrical meter is a mechanical device that operates ON / OFF and is 
controlled by an electromagnet. It’s closed when the coil is energized and, 
through the poles, it creates the circuit between the power source and the 
receivers. The moving parts of the poles and auxiliary contacts are controlled 
by electromagnet moving part. 

Description System in question is connected to public electrical network.  
In this document we report a description of a traditional electrical system 
because of the lack of information in the technical drawings about this aspect 
of the project. For electrical panels, switches and sockets we had real 
feedback thanks to the site inspection 

Expected life cycle (years) 10 

Anomalies and diseases 

Electrical equipments: 
Switchboards: 
1. Bad working of contactors. 
2. Bad working of fuses. 
3. Bad working of the unit that manage power control 
4. Bad working of the anti-condense resistance. 
5. Failure in the lighting alarm and signal lamps 
6. Defect in the thermostats. 
7. Accumulation of dust on the contacts that causes failures 
Sockets, plugs and switches:  
1. Short circuits due to defects in the grounding of the electrical system and 
to power surges (overloads). 
2. Short circuit due to excessive dust inside connections or the presence of 
moisture or condensation. 
3. Defects in the calibration of meters 
4. Overheating which can cause defects in protection and isolation. It could 
be due to oxidation of the metal masses. 
Electrical meter:  
1. Bad working of the winding coil. 
2. Bad working of the mobile magnetic circuit 
4. Bad working of the return spring. 
7. Excessive noise due to dust accumulation on surfaces 

Types of reviews Reviews by  qualified staff: 
Electrical meter: 
1. Check power factor unit (every two months)  
2. To verify the functionality of the power factor condenser and electrical 
meter (every six months)  
3. Check the efficiency of the grounding of the panel’ electrical system (every 
two months)  
4. To check the correct operation of fuses(every six months) 
Sockets, plugs and switches: 
1. Check the correct clamping pressure of the screws and plates, and box 
cover. To verify that there is a good level of insulation and protection to 
prevent short circuits (Every six months) 
Electrical meter: 
1. Overall inspection: in case of excessive noise, remove the meter and 
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check the cleanliness of surfaces, electromagnet and coil (every six months)  
2.  Check tension: measure the terminal voltage of arrival, using a voltmeter 
(Once a year) 

Periodicity of reviews (Before written) 

Maintenace interventions Maintenance by  qualified staff 
Switchboards:  
1. General cleaning using dry air at low pressure (every six months)  
2. To run the tightness of all bolts, terminals and switches (ounces year)  
3. Replacing the power factor unit using one of the same type (if necessary)  
4. Replacing damaged parts for an adjustment according to the rules (every 
15 years)  
Sockets, plugs and switches:  
1. To replace them when damaged or not to be able to range law standards 
(if necessary)  
Meters:  
1. Cleaning electromagnet surface using gasoline or trichloroethylene (if 
necessary)  
2. To make the clamping of all cables of the contactor (every six months)  
3. Replacement the meter with another one of the same type (if necessary) 

Periodicity of maintenance (Before written) 

 

 
 
 

 
  OUTDOOR AREA 

Requirements and performances: 
1. Users’ safety 
2. Functionality and usability 
3. Maintain aesthetic features over the time. 

 
CODE 19 

Element Pergola: wooden tralllis 

Description Pergola is composed by a structure made of gazwareena non-dimensional wood 
lattice trellis with 10 cm, diameter joist members 60 cm on center and masonry 
columns at mid space. 
Columns are made of limestone blocks.  

Expected life cycle (years) 15 

Anomalies and diseases 

Penetration of moisture  
Deflection 
Detachment 
Swelling 
Rot:  

Type of reviews Visual review 
Periodicity of reviews Once  a year   

Maintenace interventions 

The consolidation of wooden structures, following the loss of mechanical properties 
is generally accomplished as follow: 
- If wooden elements are totally damaged beams, joists or columns have to be 
replace with new elements. It’s suitable using some ribs for ensuring safety 
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measures during the works of replacement; 
- Woodworm and meld treatment have to be apply on the wooden parts by brush 
or spray application of synthetic resin; 
- Replacement of waterproof layer (every six year); 

Periodicity of maintenancence If necessary 

 
 
 
 
 

CODE 20 
Element Pergola: masonry columns 

Expected life cycle (years) 55 

Description Masonry columns are made of limestone blocks. (For the maintenance 

interventions see the item 2). 
 
 
  
Overall recommendations: 
 

• The height of the ground level outside the building was established in the project design. 
It has to be maintained over the time; for this reason it’s important to clean or add sand after sand 
storms or any other unexpected accident which can causes the change of the projects level. 
The excess sand can causes the aggression of materials as well as their degradation; on the contrary 
the lack of sand can leave unprotected structural parts of the building.  

• Even if it’s not a technical maintenance intervention it’s important to specify that the periodical 
cleaning up of rooms and toilets with common disinfectant products allows to maintain good hygienic 
standards and to preserve the building also during tourist low season. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 28 

3  Evaluation of the maintenance costs 

3.1 Maintenance costs 

Maintenance cost is composed by four subcomponents. A percentage value on the cost of 
construction is assigned for each component, referring to the whole life cycle of the building, in this 
case of 30 years (expected life cycle = 30 years: calculation of the average life cycle of the building-
technical standards constructions- by a correction factor = 40%, determined according to the analysis 
of criticality factors in the context of intervention). 
Then the percentages are recalculated at five years intervals updating the construction woks’ cost, 
according to an inflation rate of 6%, from an average rate related to construction materials recorded in 
Egypt during the last years. 
 

Updating the original cost of the building  (884.000,00 EGP) 
Updating capital at 5th year 991.462,35 

Updating capital at 10th year 1.235.542,47 

Updating capital at 15th year 1.906.701,70 

Updating capital at 20th year 2.551.596,98 

Updating capital at 25th year 3.414.612,34 

Updating capital at 30th year 4.569.521,58 

 
 

Sources: data on incidence rates of individual items of maintenance on the total cost of maintenance 
refers to the analysis results conducted on a sample of 78 housing and public building realized at the 
end of 1990 with traditional technology comparable to those of the visitor center (Maintenance of 
buildings: design and management. Manfron, Edited by Vittorio and Enzo Siviero. Utet, 1998 Turin). 
 
 

WADI RAYAN VISITOR CENTER 

Calculation of Maintenance costs (LEG) 

Construction cost 
(original cost) 

Design expenditure 88.400 
884.000,00 

Construction works 795.600 
    Expected life cycle: 30 years    

Maintenantce costs 

Postnatal costs (soon after the 
end of the works) 

1% of construction cost 45.695,22 

Preventive maintenance  60% of construction cost 2.741.712,95 
Rehabilitation of failures 9% of construction cost 411.256,94 

Contingency costs 7% of construction cost 319.866,51 
    
     TOT 3.518.531,61 

     
     25 years of operation   

Maintenantce costs 
Preventive maintenance  55% of construction cost 1.849.581,69 
Rehabilitation of failures 8% of construction cost 256.095,93 

Contingency costs 6% of construction cost 199.185,72 
    
    TOT 2.304.863,33 
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     20 years of operation   

Maintenantce costs 
Preventive maintenance  40% of construction cost 1.020.638,79 
Rehabilitation of failures 6% of construction cost 153.095,82 

Contingency costs 5% of construction cost 119.074,53 

    
    TOT 1.292.809,14 

    
     15 years of operation   

Maintenantce costs 
Preventive maintenance  28% of construction cost 524.342,97 
Rehabilitation of failures 5% of construction cost 85.801,58 

Contingency costs 4% of construction cost 66.734,56 
    

    TOT 676.879,10 

    
     10 years of operation   

Maintenantce costs 
Preventive maintenance  17% of construction cost 218.279,17 
Rehabilitation of failures 3% of construction cost 37.066,27 

Contingency costs 2% of construction cost 28.829,32 
      

    TOT 284.174,77 

      
     5 years of operation   

Maintenantce costs 
Preventive maintenance  8% of construction cost 82.621,86 
costi di m. straordinaria 2% of construction cost 8.262,19 

Contingency costs 1% of construction cost 11.567,06 
      

    TOT 102.451,11 

 

During the first five years of operation of the building the estimated expenditures, concerning the maintenance, 
will be of 102.450 EGP (20.490 EGP per year). 
Preventive maintenance costs have to cope with building physiological aging and they have the highest 
incidence on the total maintenance cost. The items of higher incidence referring to preventive maintenance 
are: 

 
Systems 70% of preventive maintenance cost 

Doors and windows frames 20% of preventive maintenance cost 

Floorings and claddings  10% of preventive maintenance cost 

  
The schedule below shows a calculation of the costs referring to each item for Wadi Rayan Protected Area 
visitor center; costs are calculated during a five-year period referring to the whole life cycle of the building, of 
thirty years long. 
 
 

Calculation of Preventive Maintenance costs (LEG) 

Construction cost 
Design expenditure 88.400 

884.000,00 
Construction works 795.600,00 

    Expected life cycle: 30 years    

Preventive 
maintenance 

Systems 70% of construction cost 624.491,88 
Doors and windows 

frames 20% of construction cost 178.426,25 
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Floorings and claddings  10% of construction cost 89.213,13 
      

    TOTALE 892.131,26 

     
     25 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 2.145,36 
Doors and windows 

frames 20% of construction cost 591,82 

Floorings and claddings  10% of construction cost 307,01 
      

    TOTALE 3.698,89 

    
     20 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 714.447,15 
Doors and windows 

frames 
20% of construction cost 204.127,76 

Floorings and claddings  10% of construction cost 102.063,88 
      

    TOTALE 1.020.638,79 

    
     15 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 367.040,08 
Doors and windows 

frames 
20% of construction cost 104.868,59 

Floorings and claddings  10% of construction cost 52.434,30 
      

    TOTALE 524.342,97 

    
     10 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 152.795,42 
Doors and windows 

frames 
20% of construction cost 43.655,83 

Floorings and claddings  10% of construction cost 21.827,92 
      

    TOTALE 218.279,17 

      
     5 years of operation   

Preventive 
maintenance 

Systems 70% of construction cost 57.835,30 
Doors and windows 

frames 
20% of construction cost 16.524,37 

Floorings and claddings  10% of construction cost 8.262,19 
      

    TOTALE 82.621,86 

 
3.1.1 Thirty-year amortization schedule with annual deferred instalments at constant interest 
rate. 
 
The amortization plan of the construction cost of the building is calculated on a 30 years payback 
period; 
the interest rate chosen is 4% (Conventional interest rate for a U.S. Dollar’ amount in Egypt = 3-5%) 
while the rate chosen for updating the capital (rate of currency inflation) is 3%, from an average rate of 
inflation of the currency recorded in Egypt in the last 9 years 
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YEAR 
AMORTIZATION 

INSTALMENT 
CAPITAL 

INSTALMENT 
RATE 

INSTALMENT 
DEBT PAY 

OFF 
RESIDUAL 

DEBT 
 

0 

0,00 0,00 0,00 0,00 795.600,00 
original 
construction 
cost 

1 46.009,62 14.185,62 31824 14.185,62 781.414,38  

2 46.009,63 14.753,05 31256,5752 28.938,67 766.661,33  

3 46.009,63 15.343,18 30.666,45 44.281,85 751.318,15  

4 46.009,63 15.956,90 30.052,73 60.238,76 735.361,24  

5 46.009,63 16.595,18 29.414,45 76.833,94 718.766,06 230.048,14 

6 46.009,63 17.258,99 28.750,64 94.092,92 701.507,08  

7 46.009,63 17.949,35 28.060,28 112.042,27 683.557,73  
8 46.009,63 18.667,32 27.342,31 130.709,59 664.890,41  

9 46.009,63 19.414,01 26.595,62 150.123,60 645.476,40  

10 46.009,63 20.190,57 25.819,06 170.314,18 625.285,82 460.096,29 
11 46.009,63 20.998,20 25.011,43 191.312,38 604.287,62  

12 46.009,63 21.838,13 24.171,50 213.150,50 582.449,50  

13 46.009,63 22.711,65 23.297,98 235.862,15 559.737,85  
14 46.009,63 23.620,12 22.389,51 259.482,27 536.117,73  

15 46.009,63 24.564,92 21.444,71 284.047,19 511.552,81 690.144,44 

16 46.009,63 25.547,52 20.462,11 309.594,71 486.005,29  
17 46.009,63 26.569,42 19.440,21 336.164,12 459.435,88  

18 46.009,63 27.632,19 18.377,44 363.796,32 431.803,68  

19 46.009,63 28.737,48 17.272,15 392.533,80 403.066,20  
20 46.009,63 29.886,98 16.122,65 422.420,78 373.179,22 920.192,59 

21 46.009,63 31.082,46 14.927,17 453.503,25 342.096,75  

22 46.009,63 32.325,76 13.683,87 485.829,00 309.771,00  
23 46.009,63 33.618,79 12.390,84 519.447,80 276.152,20  

24 46.009,63 34.963,54 11.046,09 554.411,34 241.188,66  

25 46.009,63 36.362,08 9.647,55 590.773,42 204.826,58 1.150.240,74 
26 46.009,63 37.816,57 8.193,06 628.589,99 167.010,01  

27 46.009,63 39.329,23 6.680,40 667.919,22 127.680,78  

28 46.009,63 40.902,40 5.107,23 708.821,62 86.778,38  
29 46.009,63 42.538,49 3.471,14 751.360,11 44.239,89  

30 46.009,63 44.240,03 1.769,60 795.600,14 -0,14 1.380.288,89 
 
 

  Updated capital 

Capital updating (year 5) 230.048,14 253.991,74 

Capital updating (year 10) 460.096,29 560.854,81 

Capital updating (year 15) 690.144,44 928.843,55 

Capital updating (year 20) 920.192,59 1.367.357,78 

Capital updating (year 25) 1.150.240,74 1.887.091,85 

Capital updating (year 30) 1.380.288,89 2.500.202,27 

 
 

The rate chosen for updating the capital (rate of currency inflation) is 3%, from an average rate of 
inflation of the currency recorded in Egypt during the last years 
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Through the processed data it was possible to make a comparative analysis between the amortizing fund and 
maintenance costs by constructing a histogram where x-axis shows the years of operation of the building and 
the y-axis shows the maintenance costs (in red) and the amortizing instalments (in blue).  
The graph allows making considerations on the convenience of maintenance over time. 
The time interval selected is a five-year interval: 
                 

                               

Comparative evaluation
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The graph shows that maintenance costs between the twentieth and twenty-fifth year of life of buildings equal 
or exceed amortizing partial instalments. 
When this happens it could be inferred that the maintenance would stop to be affordable but at the same time 
the building, thanks to a maintenance performed as required but with a high costs, is kept in good condition 
ensuring its performance and its functionality. 
To determine if the maintenance is affordable or if it is still preferable to replace the existing building with a 
new one, a revaluation of the work has to be done on the twentieth year of life. At that time it will have to be 
established   if interventions of no-preventive maintenance (rehabilitation of failures), will reassess the value of 
the building. 
These interventions provide the complete replacement of technological units that have completed their lifetime; 
primarily they concern systems that have a life cycle shorter than the structural parts one and whose 
replacement has costs much higher than other elements with a life span of less than 30 years. 
 It will be important to determine if the building has taken a significant value over the years thanks to the 
integration in the architectural/urban context, representing an architectural reference for the local community. 
It will also be useful to evaluate if the architectural elements, that characterize the design of the building, are 
particularly interesting for the local architecture' style in order to determine the attractiveness of a restoration 
and the building conservation. 
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1 Overall information about the project 
 

TRACK LINKING MEDINET MADI AND WADI RAYAN PROTECTED AREA 

Location Fayoum Oasis 

Project  ISSEM project / EEPA project 

Contractor Toshka company 

Construction manager Engineer Shady Salam 

Project managers   Arch. A. Giammarusti, Arch. A. De Vita 

Project designer Arch. F.V. Rubattu 

Total cost of the work   900.000 EGP (ISSEM project) +160.300 EGP 
(EEPA project) 

Procedure followed by Tender 

Period of implementation 2009-2010 

 
 
1.1. Brief description  
 
The unpaved track linking Medinet Madi Archaeological Site and Wadi Rayan Headquarters crosses the 
desert of Fayoum, experiencing beautiful sights of the Rayan lakes, mountains, bird watching and interesting 
natural sites. The design of the unpaved track aims to create a panoramic road respecting natural and 
environmental features in order to create a link between important touristic sites, regulating the car traffic into 
the protected area and allowing the preservation of the area maintaining natural outcome. 
The Fayoum Governorate in general, particularly Wady Rayan Protectorate, is characterized by hot dry 
weather; sand storms are recorded in this area 35 times a year (concentrated in the winter and spring 
seasons, from September till May). Sand storms form a heavy layer of sand over the roads; such occurrences 
could cause accident, road blocks or transportation delay. 
The total length of the track is 28 km and it has three intersections; these crosscuts would decrease the 
irregular crossing traffic that could destroy track borders and damages the road surface. The total length of 
each intersection is 200 meters (100m +100m). 
25,5 kilometres of the unpaved track cross a desert area until the Lower Lake where the type of soil changes 
because of the presence of the accumulation of waste water from the nearby fish farms that often are 
responsible of the road flooding.  
This part of the track (to Wadi Rayan headquarters direction) has recently undergone to a complete 
rehabilitation work, within the EEPA (Enhancement of Egyptian Protected Areas) project in order to ensure a 
normal and safe traffic flow; furthermore this road stretch represents one of the most panoramic point of view 
to the lower lake.  
As the desert track and the fish farm’ track has different characteristics referring to the material of the road 
surface and to the technologies of implementation, maintenance interventions to provide will be different.  
For this reason this maintenance plan document is divided into two parts: the first one refers to the 
maintenance of the desert track area and the second one is dedicated to the fish farm’track maintenance. 
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Track layout 

 
 
1.2. Project data 
 

PROJECT DATA 

Track 

Total length of the track 28 km 
Unpaved desert track length  (ISSEM project) 20 km   
Unpaved desert track length (EEPA project) 5,5 km  
Fish farm area’ track (EEPA project) 2.5 km 
Width section 6÷11 m (changeable according to the sections) 
Expected visitors for years 15.000  

Intersections 

Number of intersections along the track 3 
Length of each intersection 100m +100m  
Total length  600 m  
Width section 9÷11 m 
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2 Desert track stretch 
 
2.1 Technical information 
 
Description of works provided 
 
Works required covered an area of about 25,5 km.  
The track has been designed after an accurate GIS survey in order to evaluate the most suitable layout; all the 
works have been be provided after soil survey and laboratory tests and they have been provided as follow: 
Soil treatment 

1. Construction of a base course layer of well graded material; founded on 2 layers of 15 cm each, each 
compacted and laboratory tested. 

2. Wearing layer; founded from well graded crushed stones, on 1 layer, compacted and tested. 
3. Treatment of existing soil on track path; complete works of scraping watering and compaction. 

Signage 
1. Construction of stone masonry for information signage according to design and position provided in 

technical drawing. 
Track borders 

1. Placing of standard size stones: average diameter of 15 cm (50 cm in case of slope) for the stone 
bordering 

2. Placement on both sides of the track every 7 m; every 1,5  m in case of slopes. 
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2.1.1 Photographic survey 
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2.2. Maintenance plan 
 
Introduction 
 
Due to hard weather conditions and referring to the wearing of this type of infrastructure the unpaved track 
need a periodical maintenance in order to ensure its sustainability and its technological and functional 
performances, maintaining the characteristics of quality and efficiency over time. 

 
 
Anthropic load during the operating period 
 
A theoretical number of vehicles crossing the track every day has been calculated in order to establish the 
anthropic load that involved the infrastructure in question. 
The calculation refers to a nine-period months: this period starts from September and finishes in May and it 
corresponds to medium-high season of tourism; in fact during hot season touristic flow is very low and car 
traffic is markedly reduced. 
 

Operating period: nine months 

Theoretical users / year 15.000 

Theoretical users / month 1.700 

Theoretical users / day 55 

 Car (pick-up) / day ~ 15  

 

Maintenance iterventions: types of works and equipment needed 
 
Periodical maintenance 
This intervention provides the whole track crossing by a tractor towing a rectangular metal frame with heavy 
tires tied under (wide ~ 3 meters); the dimension of the tires depends on the dimension of the frame (it is 
possible to use 3 medium tires or 4 small tires).  
These activities ensure the sand removal and levelling the track to the desired level; the tractor must travel 4 
times up and down to cover the whole width of the track. 
Renovation works 
This type of periodical maintenance is frequent because it doesn’t include watering activity and compaction of 
road surface on the whole track length and on intersections; for this reason the complete maintenance of the 
track (renovation works) must be provided every two years to ensure the renovation and compaction of the 
sandy road surface. 
The works to provide for renovation are: 

• Cleaning road including removal of earth, debris  and other extraneous materials 

• Earth excavation for road and ancillary works in all types of soil 

• Supply and grading and compacting crushed stone 
 

The equipment required is: 

• One motor grader 

• Dump tractor 

• One vibratory roller 

• Tanks of water as per required 

• Manpower 
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The maintenance will be provided as follow: 
 

• Periodical maintenance for track and intersections will be provided around every two month. It’s 
important to specify that the plan provides six maintenance interventions per year but periods to 
perform maintenance will be decided according to the recorded car traffic (during high tourist season 
periodical maintenance could be more intensive). 

• Renovation works: every two years 
 
Renovation works must be performed during the following period of the year. 

 
 

 
 
 
 
 
 

 
 
 
 
 
2.2.1 Evaluation of cost 
 
The table below reports activity’ items and costs: 
 
 

Periodical maintenance  

Activities Frequency Estimated costs 
The removal sand and levelling the track to the desired 
level.  Equipment needed: one tractor trailing two tires;  

Every two months 
(three days) 

300 EGP/day 

Labour: two workers Every two months 
(three days) 

400 EGP/day 

Re positioning the stone border requiring one tractor 
Every two months 

(one day) 
300 EGP/day 

      
Estimate works duration  2 days 

  
Total cost of the interventions per year   14.400 EGP 

 
 
 

Renovation works (every two years) 
Activities Estimated costs 

The removal sand and levelling the track to the desired 
level; wheel loader and dump tractor are needed for removal 
of sand and the motor grader for scraping and levelling. 

1000 EGP/day 
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Watering the track material and final levelling requiring water 
tanks and motor grader 2000 EGP/day 

Compaction of track using the vibratory roller machine 500 EGP/day 
Manpower (4 workers) 800 EGP/day 

    
Estimate works duration ~ 20 days 

 
Total cost of the interventions  86.000 EGP 

  
The total amount of maintenance costs is ~ 114.800 EGP during a two-year period. 
 
The periodical maintenance’ method, described above, has been tested in similar contexts achieving positive 
results. 
It should be performed frequently and this aspect allows a constant monitoring of the conservation status of 
the whole track and intersections, referring to car traffic and weather events and it can provide a good level of 
effectiveness for maintenance, even if executed with no specialized equipment and no qualified staff.  Anyway 
the complete maintenance of the track, including renovation works, must be performed every two years to 
ensure watering and compaction of the road surface. 
In the case under consideration the cost of maintenance for this stretch of the track is estimated to be 
57.400 LE per year. 
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3 Fish farm area stretch 
 
3.1 Brief description 
 
The work has been carried out recently providing  an operation of draining and channelling wastewaters 
coming from the fish farms located between the Upper and Lower lakes as well as resettlement of the track 
surface. The works provided also the construction of three additional pipelines, using concrete pipes, and 
three PVC pipelines to ensure a better flow of water towards the lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Renovation works 

 
 
3.1.1 Project data 
 

PROJECT DATA 

Track 

Fish farm area’ track 2,5 km 

Width section ~ 6 m 

Implementation of the work November  2010 
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3.1.2 Technical information 
 
Description of works 
 
Works required covered an area of about 2,5 km; they have been provided as follow:   

 
Draining and channelling wastewaters from fish farms 

1. Clearance of existing drainage canals  
2. Re-levelling of  the drainage canals  
3. Excavation for the n.6 pipelines, diameter dimension as per in the technical drawings 
4. N.6 Pipelines fixation, in adequate slope ( to ease the drainage) 
5.  Covering the pipelines sections with compacted sand and soil for a minimum of 20 cm. 

 
Type of pipes 

1. Three concrete pipelines have been installed orthogonally to the track direction (see cross section) 
2. Three  PVC pipelines have been installed orthogonally to the track direction  

 
Construction of the track surface 

1. Construction of a n.1 layer material gradient gravel natural or the result of cracking, coarse-fine 
gravels and clays (material collected on site) 

2. Compaction and smoothing the upper layer surface of 15 cm of thickness 
 
Track borders 

3. Placing of standard size stones (50 cm) 
4. Placement every 5 m run 

 
Longitudinal section 

 
 
 
 
 
 
 
 
 
 
 
 
 

Cross section type 
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3.2 Maintenance plan   
 
Types of works  
 
The maintenance of these 2.5 km focuses on the cleaning of all the channels along the track from debris and 
vegetation that may obstruct the water flow toward the lake. 
The channel parallel to the track collects the waste water coming from the fish farm, thanks to the appropriate 
gradient, and it distributes the flow in the orthogonal channels toward the lake thanks to the gradient levelling.  
During the cleaning operation it will be respected the sketch plan of intervention below  in order to maintain the 
appropriate gradient of the channels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The cleaning of the main channel could be provided by the fish farmers, as concessioners of the area in 
cooperation with the protected area staff and under their supervision. 
Maintenance will be performed also for the track surface, referring to compaction and leveling of the soil. 
 
It’s important to underline that periodical maintenance of this stretch of track is strictly necessary to ensure the 
safety and traffic flow; so it has to be performed continuously as indicated in the plan. 
 
 
3.2.1 Evaluation of costs 
 
The table below reports activity’ items and costs. 
 

Periodical maintenance  

Activities Frequency Estimated costs 

Works of clearance of channels Every four months (Carried up by the fish 
farmers, as concessioners, 
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under the supervision of the 
rangers) 

Levelling of channels (equipment needed: excavator) Every four months 5.660,00 EGP 

Works of maintaining the track surface in order to ensure 
the traffic flow (loader and motor grader) 

Every four months 7.670,00 EGP 

Manpower required: 5 workers Every four months (included in the previous 
costs) 

      
Estimate works duration  15 days 

   
Cost per period  13.300,00 EGP 

  
Total cost of the interventions per year   40.000 EGP 

 
In the case under consideration the cost of maintenance for this stretch of the track is estimated to be 40.000 
LE per year. 
 
 

4 Conclusions  
 
The cost for the maintenance of the whole track is 97.400 EGP per year, considering maintenance 
costs for desert track and for fish farm area stretch. 
 
As reported in the project data schedule, the total length of the track is 28 km, included the fish farm area 
stretch. Around 22 km fall within the borders of the Protected Area of Wadi Rayan, as showed in the picture 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nevertheless all the relevant parties - Wadi Rayan Protected Area, Fayoum Governorate and Supreme 
Council of Antiquities - will have to ensure the complete maintenance of the whole track.  
It’s important to underline that the fish farm track (2,5 km) need a special maintenance, which interventions 
have high costs.  
Since the protected area staff will ensure the periodical maintenance of this stretch of track, they shall take 
advantage of the operative contribute of the fish farm concessioners for the channel cleaning, reducing notably 
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the costs.  Works of compaction and leveling of the track surface will have to be provided, charging a private 
company or using protected area resources. 
In any case, modality, frequency and equipments reported in the plan should be respected for every type of 
maintenance intervention. 
Frequency of periodical maintenance is the main aspect to consider referring to the condition of this stretch of 
the track: a missed intervention could cause serious damages in the infrastructure and make necessary 
rehabilitation works that could be markedly expensive.  
 



NCSCB/PANV – Enhancement of the Egyptian Protected Areas Project 
 

 
Egyptian-Italian Environmental Cooperation Program, Phase II 

 
28 / 29 

 

Annex 5 
 
 

Wadi Sura Preliminary Assessment Mission Report (March 2010) 



 

 

EGYPTIAN-ITALIAN ENVIRONMENTAL COOPERATION PROGRAM 

PHASE II 

 

 

 

 

 

Enhancement of the Egyptian Protected Areas 

Gilf Kebir component 

 

 

 

PRELIMINARY ASSESSMENT MISSION 

TO WADI SURA 

 

FINAL REPORT 

 

 

 

 

JULY 2010 

 

 

 

 

 



 

 

 

FORWARD 

 

The Enhancement of the Egyptian Protected Area Project, approved on 17.12.2009 

in the context of the Egyptian Italian Environmental Cooperation Program, includes an 

archaeological component in Wadi Sura, in the Gilf Kebir  composed by a preliminary 

assessment mission (lasting 10 days) oriented to diagnostics and a second mission, the 

conservation intervention itself, planned for about 40 days.  

In the present section we are dealing with the activities related to the assessment 

mission carried out in March 2010, the preliminary findings at the interpretation level and 

the actions that, in light of these findings, are considered necessary for the safety of both 

Swimmers and Foggini Caves. 

The initial program, approved with the project document, stated that the next stages 

of the intervention would necessarily be evaluated in light of what would have been verified 

on site during the assessment mission, therefore the activities described in the second part of 

this integrated document (Part B), in the light of the situation and the costs checked in situ 

replace what appeared already in the above mentioned programme.  

 



 

 

PART I: FIELD ACTIVITY – SCIENTIFIC REPORT 

The 1st assessment mission took place in the period March 19th- 28th 2010. The 

scientific investigation was developed in the Wadi Sura area and in particular in the Cave of 

Swimmers, Cave of Archers and Foggini Cave. The base camp of the Project has been 

established in the Wadi Sura area, in between the Cave of Swimmers and Foggini Cave1.  

We acknowledge the contribution by our Egyptian partners to the fruitful completion 

of the field-work. Mr. Sabry Youssef Abdelrahman (Director of the Dept. of Prehistory of 

the Dakhla SCA Office) and Mr. Saned Safena Hussein (Director of the Dept. of Restoration 

of the Dakhla SCA Office) followed the different phases of the work; Eslam Reda Mubarak, 

officer of the Egyptian Army was in charge to accompany the team for security purpose.  

The work dealt with the following paramount aspects:  

A) Geo-archaeological survey of the three shelters (Swimmers, Archers and 

Foggini), aimed at detecting the status of the bedrock;  

B) Diagnosis of the conditions of the rock art evidences in view of the conservation 

and restoration program. 

Below, we consider the scientific  reports by the international specialists  according to the 

different, multidisciplinary, field of intervention. 

                                                
1  In the project, directed by Prof. Dr. Barbara E. Barich (Dipartimento di Scienze Storiche, 

Archeologiche e Antropologiche dell’Antichità, “Sapienza” University of Rome), the following members took 
part: 

  Dr. De La Fuente Carlos A., “Sapienza” University of Rome, photographer; 
  Dr. Foggini Massimo, Gilf Kebir expert; 
  Prof. Dr. Hamdan Mohamed, Cairo University, geomorphologist; 
  Dr. Lucarini Giulio, “Sapienza” University of Rome, archaeologist; 
  Dr. Tomassetti Maria Cristina, free lance, restorer. 
  SIAG Travel was in charge of logistic organization of the expedition..Transportation of 

passengers and scientific equipment was provided by four Toyota Landcruiser.  
 Mr. Mahmoud Marai and Mr. Karim Siag were the drivers. 

 



 

 

a) ARCHAEOLOGY 

Barbara E. Barich - Giulio Lucarini 

  

Cave of Swimmers – This cave opens, facing W-N/W, in the Palaeozoic sandstone 

directly at the bottom of the wadi and shows a large entrance, 15,50 ms wide. The cave, with 

a dome shape, is surrounded by the narrow strip of a wadi, currently dry but which had to be 

active during the moist Holocene period. 

Internally the cave shows a ca. 8 m depth with the floor covered only by a medium 

to thin aeolian sand layer. 

The frieze with rock art paintings currently seriously damaged and weathered runs 

along the wall at a height of about 2,70 m from the floor. Some paintings are also visible on 

the external wall at about 3,20 m from the bottom. 

The most important group of paintings is clustered on the northern section of the 

wall, while other scenes are still visible in the south-central and southern area of the wall, 

although heavily vandalised by modern graffiti.  

Among the paintings, hands stencils are visible; they were obtained with the 

“negative technique” by placing the palm on the wall and blowing ochre paint around it. The 

hands stencils often appear as a background for subsequent paintings and figures, among 

which the so called swimmers, painted in red, bigger human figures, also in red, headless 

beasts and cattle, show different styles and probably all belong to different chronological 

phases. 

The most damaged and lacking area is the central one, where a large portion of the 

paintings is now disappeared and a parietal block is in a very fragile endangered status. 

Furthermore, the entire upper stratum of the rock shows fissures and detachments of the 

surface. 

Not far from the entrance of the cave (N23°35.690’ E25°13.935’), just below a very 

large sandstone block showing different paintings among which a quite well preserved 

giraffe, a sandstone fragment probably belonging to the same pictorial complex, measuring 

45 x 17 x 10 cm and showing two standing human figures painted in red was found. In 

agreement with the Inspectors, the fragment was collected and delivered to the Dakhla Oasis 

SCA Inspectorate.      



 

 

Cave of Archers – Located at only 40 m distance from the Cave of Swimmers, this 

further smaller shelter shows an entrance, 10 m wide, facing W-SW. 

As in the other cave, we enter the small room, 5 m high, directly from the bottom of 

the wadi. 

The pictorial complex covers an area measuring 2,5 x 1 m and shows a sequence of 

figures as follows (from the left): an archer, a figure of a probable chief, two figures of 

herders, a small herd of cattle (male, female and two calves). 

On the whole, the status of the residual pictorial complex is quite well preserved, 

although, the surface, heavily patinated, requires restoration.   

Foggini Cave – The cave opens on the southern slope of the mountain with an 

extension of ca. 18 m in width and ca. 6 m in height. At present the entrance to the cave is 

barren by a large aeolian deposit which covers the wall’s lower section where further 

paintings are visible. 

The internal surfaces of the wall are entirely covered by paintings, engravings and 

peckings. 

It is really and exceptional site, which was decorated by generations of artists before 

its abandonment in coincidence with the climate deterioration. 

Among the numerous figures, some most representative motives and iconographies 

can be pointed out: 

• Hundreds of hands stencils painted with the negative technique; 

• Figure of “swimmers” in a horizontal position; 

• “Monsters” or “beasts”; hybrid features being both human and animal; 

• Dozens of archers depicted in frontal or side view; 

• Dancers depicted in a typical position of dance and with white strips on the 

body. 

Except for a series of fractures, which run transversally in various sections of the 

wall, and for some detachments from the eastern edge of the shelter, the rock art complex is 

quite well preserved. In the central area of the shelter, paintings were probably intentionally 

erased. However this has to be ascertain more accurately by means of deeper analysis. 



 

 

As it is noticed in the following section, the Foggini Cave’s pictorial complex 

requires appropriate monitoring of the present situation, geological testing of fractures and 

featuring also in relation to the climate alternating. As regards the aeolian deposit, it is 

obvious that its removal is a prerequisite for a complete evaluation of the comprehensive 

conservation strategy. 

The procedure of removal/excavation will be planned on the basis of the 

archaeological study currently carried out by the German Wadi Sura Archaeological Project 

directed by R. Kuper, as stated in the meeting held in March 24th at Wadi Sura2.   

 

 

 

 

                                                
2  On March 24th 2010, a meeting was held in Wadi Sura, in the area of Foggini Cave, between the 
members of the Italian and German teams currently in charge, respectively, of the Conservation/Restoration and 
the Archaeological work in the area. The main subject of the meeting was the organization of the respective 
activities on the basis of mutual exchange and collaboration. The meeting had as a positive outcome the fact that 
the work in both caves will be carried out in close cooperation and exchange of results. 



 

 

b) GEOLOGY 

Mohamed A. Hamdan 

An examination of the geology and geomorphology of different areas was carried 

out during the present assessment field season. The study concerns the distribution of 

different lithological characteristics of Gilf Kebir Plateau in general and Wadi Sura Area in 

particular. Wadi Sura Area comprises the land stretch between the Cave of Swimmers in the 

south and Foggini Cave in the north. Between Dakhla Oasis and the Gilf Kebir Plateau, the 

rocks below the fully marine sediments of Late Cretaceous age consist of six stratigraphic 

formations with unique characteristics over distance of 600 km. These rock formations rest 

directly on the Precambrian Basement rock, and their ages range from Jurassic to late 

Cretaceous. At Gilf Kebir Plateau the Mesozoic formations to the north, southwest and west, 

overlies unfolded (Palaeozoic) Silurian to Carboniferous sediments. 

 In the Wadi Sura area, Silurian rocks are exposed at the foot slope of the Abu Ras 

Plateau, at elevation up to 700 m above sea level. There are fine to medium grained and 

partly coarse grained white colour sand stone of deltaic origin which are interbedded with 

near shore marine sandstone, beach and silty sale siltstone. This unit is named Umm Ras 

Formation and built up the lower parts of Abu Ras Plateau and Gilf Kebir Plateau (including 

Aqaba Pass). 

Geological remarks on the Rock arts sites. 

1. Both the rocks sites are existing in the geological formation and show the 

same geomorphic situation. The geomorphic situation is also identical where 

they existed in jointed blocks. Cave of Swimmers suffered from closely 

spaced joints in at least three different directions as well as horizontal joints 

corresponding to the bed contacts. On the other hand, Foggini cave is less 

affected by joints and cracks, however, the gallery of the rock art is affected 

by two major joints, one of which is extend out of the cave. These two joints 

are wide with few evidences of movements. 

2. The lithological characteristics of the two caves bedrocks are one of the key 

roles of the deterioration. The bedrock sandstone are fine to coarse grained 

sandstone, pebbly along erosional surfaces, and cross bedded. The color is 

snow white in fresh surface and yellowish brown in weathered surfaces due 

to the existence of kaolin. Kaolin is existed also as reworked pebbles in the 



 

 

erosional surfaces. This sandstone is slightly consolidated. The cemented 

material is mainly kaolin. Kaolin is a type of clay mineral which easily 

weathered even by wind. The effect of lithological modification seems the 

same in the two caves. The effect of pebbles removals is well recognized 

also in the Foggini cave. 

3. The main deterioration factors in the two caves are the structures of the 

bedrock of the cave area. Two types of geological structures are recognized 

in this area, these are sedimentary structures such as cross bedding, graded 

bedding and the erosional surfaces. All these structures represent weakness 

plains in the bedrock. The secondary types of geological structures are the 

joints and fractures. Cave of Swimmers is highly affected by cross bedding 

more than Foggini Cave. Because the rocks of the latter are mainly large 

scale and therefore their deterioration effect is minimize. 

4. Detached stones due to random fractures are also present in the two caves, 

however it is more critical in Cave of Swimmers than in the Foggini Cave. 

In Foggini Cave some rocks are loosen at the top of the cave and this may be 

very dangerous to the visitors. 

5. The external factors that affect the two caves are represented as follows: 

• Exfoliation due to differences in temperatures between day and 

nights, summer and winter. 

• Salt weathering phenomena which is recognized in cave of 

swimmers.   

• The position of the two caves in respect to the prevailing wind 

(mainly northerly): Foggini Cave which facing SW is more 

protected from wind erosion than Cave of Swimmers which facing 

N-NW direction. 

 

 

 

 



 

 

 

Diagnosis of the  rock surfaces 

 

Foggini Cave Cave of Swimmers Factors 
Internal Factors 
Quartzarenite moderately to 
highly cemented in places. In 
addition to the kaolinitic matrix 
there are also some iron cemented 
recorded.  

Quartzarenite, kaolinitic, slightly 
cemented by kaolinitic matrix 
Variable grain size, from fine to coarse-
grained sand with few quartz and 
Kaolin pebbles along erosional 
surfaces. 

Lithology 

The sandstone is poorly sorted  The sandstone is from moderately well 
sorted to well sorted 

Sorting  

The rock is non porous The rock is slightly porous and highly 
permeable  

Porosity and 
permeability  

Thin light yellowish brown 
patina. Some younger rock art 
were performed after removing 
older figures. Painting was done 
on the rough surface or after 
adding thin kaolinitic crust. 

Generally thin light brown in color, 
however, thick dark brown fracture 
filling crust is also recorded in the 
northern corner of the cave 

Patina  

The bedding inside the cave is 
almost thick and massive, and 
sometimes laminated in the upper 
part. 

Large-scale tabular trough, 
cononvolute especially in the roof, 
while medium size to small scale 
tangential cross bedding is observed in 
the bottom wall. Steep slopping 
erosional surface with big kaolinite 
mud balls and clasts  

Sedimentary 
structures 

Two parallel large scales shear 
fractures extended in NE-SW 
direction and inclined in about 
45º. One of these are extended for 
more than 200 outside the cave 

The principal joints separating the 
caves blocks are mainly vertical, and 
oriented In N- NE direction, up to 5 cm 
wide. Medium size joints and fractures 
are extended in NW, E-W and mainly 
bifurcated or trifurcated. No major or 
medium size fractures were recorded 
inside, except smaller, but very 
dangerous, superficial cracks.  

Secondary  
structure  

 

(By Mohamed A.Hamdan) 

 

 

 



 

 

 

Factors Cave of Swimmers Foggini Cave 
External factors 
Geomorphic 
setting 

The cave is located at about 
2m above the floor of a 
small wadi course, which 
cuts a ca 4m gravelly terrace 
with traces of ancient playa 
bed. 
The site represents the base 
of an isolated hill 

The cave is located at about 20m 
above the floor of the adjacent 
plain. The cave is part of the 
mountain 

Wind erosion The cave’s opening is facing 
NW direction; this means 
that the N and SE wind may 
affect it. 

The cave opening faces S-SW; 
i.e. in the leeside of the 
prevailing wind, this explain the 
high accumulation of wind 
blown sand and seemingly the 
cave is protected from the 
prevailing wind 

Sand 
accumulation 

Very few in the floor of the 
cave 

High accumulation 

Humidity N.A. N.A. 
Temperature N.A. N.A. 
Salt 
weathering 

It was observed but requires 
instrumental measurements 

Very few 

Exfoliation & 
flaking 

Very obvious and very 
dangerous 

Existing 

Human activity   
Vandalism Very obvious Very few but existing 
Graffiti Very abundant, and are 

recorded between the 
painting location. Some of 
them are very old. 

Very few but existing 

Breaking Existing in the main site and 
the surrounded smaller ones 

Not existing 

           (By Mohamed A.Hamdan) 

 

 



 

 

c) CONSERVATION 

Maria Cristina Tomassetti 

The Project  has allowed a first evaluation of the Swimmers, Foggini and Archers’ 

Caves conservation state to be made. Through a direct visual inspection it was possible to 

notice that the three shelters show completely different situations. Out of the three sites, the 

Cave of Swimmers is the one which requires the most urgent intervention, due to its current 

dramatic situation.  

Foggini Cave - It appears in a good state of preservation. The sandstone bedrock is 

compact and the visible breakages does not seem to be recent.  Just in correspondence with 

the central area, and especially on the eastern edge of the shelter, outstanding but limited 

detachments of the surficial crust can be observed. In the central area of the cave the 

presence of a pale coloured band, ca.10 m long, caused by the erosion of the sandstone and 

showing a thinning and lack of the crust, has to be stressed.  

Cave of Archers - Only a small part of the original painted surface is still visible in 

the shelter. The remaining paintings are less visible than the ones in the Cave of Swimmers 

and this can be due to the presence of a whitish patina made of salty efflorescences and dusty 

surficial deposits. The crust on which the paint layer stands is fractured and detached along 

the edges and from the openings it is possible to estimate the erosion of the underlaying 

sandstone.  

Cave of Swimmers – Already at a first observation, the shelter shows a very bad state 

of preservation. The sandstone is heavily weathered; the natural fractures and the parallel 

layer exfoliation process caused a loss of large parts of painted surfaces and sandstone 

blocks. Some parts are clearly endangered to collapse with the consequent high risk also for 

the painted areas in their vicinity.  Climatic factors also caused the sanding of the bedrock, 

which, in most of the surfaces, is very porous and brittle. The iron surficial crust, when 

present, is rarely continuous. Cracks and break openings are numerous causing an extreme 

fragility of the rock. Below the remaining blocks, the sandstone is deeply eroded with the 

consequent formation of isolated “floating islands”. 

The sandstone substrate is affected by a widespread phenomenon of decohesion, more 

marked on the surface, except for the portions where the crust is well preserved, as already 

mentioned before.The phenomena described above are further compounded by the erosive 

action of wind, since the opening of the Cave of Swimmers facing the prevailing wind 



 

 

direction (the cave opens to N-NW and the wind comes mainly from N). The southeast half 

of the shelter is in fact characterized by the almost total loss of the surface crust, and of 

paintings which presumably were made on it. The sand lifted and transported by winds, 

which may be of considerable intensity, causes ablation of the surface grains and, acting on 

the degradation already triggered, accentuates its effects.A further  factor of degradation of 

biological origin, detectable within the  shelter,  is related to the presence of wasp nests 

located mostly in the northern half (the area obviously less exposed). They are an interesting 

example of climate change and of humid phases in the region. 

In a few zones whitish efflorescences caused by salty crystallization on surfaces are 

visible. On the western area of the cave the walls have been vandalized with modern graffiti, 

which heavily damaged the lower section. 

     

                         



 

 

GENERAL OBSERVATIONS  

Barbara E.Barich 

Based on these observations we can formulate the following diagnosis about the present 

status and strategies to deal with. 

1) The conditions of alteration are not the same for the caves under study. Cave of 

Swimmers is the one, which currently requires the most urgent intervention. The sandstone 

here is heavily weathered due to the characteristics of the rock itself,  which exhibits 

numerous joints. The natural fractures and the parallel layer exfoliation process caused a loss 

of large parts of the painted surfaces and sandstone blocks. Some parts are clearly 

endangered to collapse with the consequent high risk also for the painted areas in their 

vicinity.  The iron surficial crust, when present, is rarely continuous. Cracks and break 

openings are numerous causing an extreme fragility of the rock. Below the remaining blocks, 

the sandstone is deeply eroded with the consequent formation of isolated “floating islands”. 

It is interesting the comparison of the same scene as it appears in two different pictures taken 

in 1983 and 2010, respectively. In this case our action is very urgent and will take into 

account results of the current analyses program.  

2) Different, instead, is the situation regarding the conservation state of Foggini Cave which, 

thanks to the much more consolidated and compact nature of the bedrock, presents a good 

overall situation although, again, we can observe some critical areas. Some damages on the 

surface, and in relation to some particular figures, were made ab antiquo. The significance of 

these damages, clearly visible on the body of some "beasts", must be seen as a ritual 

"vandalism" that might have occurred in prehistoric times.  Furthermore, the series of joints 

which run transversally on the wall and, at the same time, some notable detachments of the 

superficial crust in correspondence with both central and eastern areas of the wall, must be 

monitored. The same central area exhibits a pale coloured zone, approximately 10 m long, 

probably caused by the erosion of the sandstone and shows a lack and thinning of the crust.  

All these features have to be monitored carefully, particularly as regards the spots which may 

initiate a process of disintegration and sanding.   Monitoring of this cave will be based on a 

comparative approach with the results obtained for Cave of Swimmers, and in collaboration 

with the research group of the Cologne University, as reported before.. 

 

                                     



 

 

CONCLUSIONS 

This first preliminary survey enabled the team to establish the priority of an urgent 

intervention in the Cave of Swimmers. The following, analytical programme of 

intervention in the Wadi Sura caves will be purposely oriented towards preservation of this 

precious monument. 

 The positive evaluation of the work was also due to the contribution by the Egyptian 

members of the Project. Regarding this, we would like to express once again our most 

sincere thanks to the Supreme Council of the Egyptian Antiquities for helping us in the 

accomplishment of the research work.  

 

RECOMMENDATIONS 

We want to emphasize the difficulties that our mission has met in its initial phase for 

granting the military permits for entry into the concession area, which significantly delayed 

the commencement of the field-work. We sincerely hope we can count on the support and 

help from the colleagues of the Supreme Council for the completion of the second 

intervention, foreseen for the period October-November 2010. 

 

 



 

 

PART II - FUTURE DEVELOPMENT OF THE CONSERVATION ACTIVITY 

 

A – Introduction 

In light of the above mentioned results, and as already indicated in the preliminary report to 

the SCA, it is considered a top priority to address the maximum effort towards Cave of 

Swimmers which requires urgent intervention aimed at preserving parts now in great danger 

of falling. The other two shelters (Cave Foggini and Archers) will be studied and monitored 

taking into account the results obtained for Cave of Swimmers.  Therefore, the project 

presented here includes:  

a) a preliminary stage of reconnaissance, conducted in the laboratory and in situ  

b) conservation intervention, and the securing of the parts at risk, carried out  on the spot.   

Present conditions of Cave of Swimmers – As noted in the course of the Assessment and 

highlighted in the geomorphological section by Prof. Hamdan, we can indicate two different 

categories of degrading factors: causes of endogenous nature (or intrinsic causes), associated 

with the characteristics of the rock (mineral composition, stratification joints due to the 

processes of formation, etc.), and extrinsic causes i.e. due to external factors (climate, 

anthropogenic damage).  Following these guidelines, we will proceed to study the causes and 

processes leading to the present decay.  



 

 

B -   Field of intervention: 

1) ANALYSIS PROGRAMME 

With the aim of acquiring the necessary information concerning the mineralogical 

component of the rock substratum and the methods to be adopted in the intervention of 

restoration, an analysis campaign has been defined  (currently in progress) on small samples 

of sandstone collected in the vicinity of the caves and in consideration of similarities with the 

painted surfaces. 

 The principal operations are listed below: 

• X-ray diffraction (allows analysis of the crystalline components) includes: 

             -  diffractometric analysis (XRD) of the pink 'patina' ;  

             -  study of the 'siallitic'  fraction by X-ray diffraction on powders. 

• Ion chromatography - quantitative analysis such as anions (fluoride, chloride, 

nitrate, nitrite, phosphate and sulfate) in aqueous solutions of  "powder" samples; 

• Thin sections by SEM observation to characterize the mineralogical composition and 

petrographic structure; 

• Differential thermal analysis (DTA) to characterize the mineralogical composition. 

 

2) MONITORING: Setting the environmental monitoring 

The preliminary study for the conservation project can not be separated from acquiring and 

processing the microclimatic data of the shelter. However, the environmental conditions and 

geographical position make it difficult to detect in situ data in the long term. For this we 

suggest that through the acquisition of direct environmental paras during the next autumn 

mission we will be able to build a model for the virtual reconstruction of the data on an 

annual scale. We will proceed recording: 

• sunlights and shadows on the opening and walls; 

• thermographic shooting; 

• microclimate near the caves. 

 

 



 

 

3)MAPPING:  

The mission will involve recording the state of conservation of the shelter’s walls with a 

detailed mapping of the current degradation in order to establish a priority program in the 

conservation. The status of painting groups and the existence of patina will be recorded and, 

especially, areas of alteration and disintegration that require immediate intervention will be 

highlighted. 

  

4) CONSERVATION: 

The project will be developed through three key operational moments: 

 prompt intervention aimed to ensure the safety of surface flakings in immediate risk 

of falling; 

 the development of an anchoring and consolidation system of detached blocks of 

rock crumbling; 

 perform a test cleaning of the surface to remove loose deposits. 

(In this phase the use of a scaffold will be essential that enables two persons to work up to a 

height of about 4 m). 

 

The development of the anchoring system and consolidation blocks, will be based on a study 

aimed to assess: 

 The level of the state of detachment and decohesion (and the relations between 

natural fractures and joints of the rock); 

 The use, the technical characteristics, the mode of application of consolidating and 

adhesives devices; 

 The possible use of anti-expulsive micro rods, ribbons in carbon fiber and small rods 

in “shape memory” (memoria di forma); 

 It will also run a test of complete treatment, to test the timing and feasibility. 

 

During the survey carried out in March we acknowledged that only one block, located in the 

central area, is at risk of falling which, if detached, may cause the loss of the painted surface 



 

 

immediately adjacent. We believe that during the mission we could undertake a pilot 

intervention, relating to a phenomenon similar to that described above, but not covering the 

painted area. 

 

C - International consultants- TORS for the second restoration intervention (ca 

20 days)  

  

 Senior archaeologist (N. 1 member) – scientific co-ordination of the mission 

Senior archaeologist with acknowledged competence in the study of Northern African and 

Saharan prehistoric cultures. Acknowledged expertise in the recording and study of rock art 

in relation to the archaeological context. Long activity in Saharan surveying and excavations. 

Expertise in the outline of research projects and in the co-ordination of multidisciplinary 

scientific teams.  

  Tasks: 

• Geo-archaeological inspection of the Cave of Swimmers and Foggini.  

• Consulting on the restoration strategy 

• Consulting in the preventive analysis interpretation 

• Selection of monitoring devices  

• Recording of the different phases of restoration work 

• Setting of the art complex within the Saharan repertoire 

• Consulting on the training component 

• Elaboration of plans for enhancing and protecting rock art documents 

• Final, scientific report 

• Preparation of texts and illustration for the Diary publication  

 

Archaeologist (N.2 members) – Analysis, mapping, descriptions and line drawings of  rock 

walls and art-works 

        Archaeologists with acknowledged competence in Saharan and Egyptian prehistory. 

Curriculum in field-work and utilization of electronic devices for archaeology. 



 

 

Implementation of a database for rock art. Collaboration in rock art mapping, recording 

and description. 

Tasks: 

• Complete recording (photos and drawings) of  art images  and  at risk rock  spot  

in the  Caves 

• Assistance in laser scanning and photogrammetry mapping 

• Assistance in rock sampling 

• Scene groupings; dimensions of represented subjects; categories of animals; type 

of abstract representation.  

• Recording of colours (Munsell Charts) 

• Foggini Cave monitoring 

• Video of the restoration steps and phases 

• Journal of fieldwork 

• Collaboration in the training 

 

Geologist (N. 1 member) 

     Quaternary geologist with acknowledged competence in geoarchaeological reconstruction 

of the eastern Sahara. Bibliography in structural geology and geomorphology of the 

Egyptian Western Desert. Acknowledged curriculum in geological fieldwork.   

  Tasks: 

• Reconstruction of the geological framework using satellite images;  

• Geological outline of the 2 caves 

• Description of the rock substrate 

• Sampling of rock fragments for chemical-physical analyses 

• Thin sections and DTA analyses (processing and interpretation) 

• Consulting in monitoring devices for temperature (T) and relative humidity  (RH) 

• Scientific report 

 

Restorers (N.3 members)  

Experience in restoration of ancient monuments, frescos and rock art. Experience in planning 

safeguard and protection of archaeological contexts.  



 

 

Tasks: 

The restoration work will be addressed towards Cave of Swimmers  while  Foggini Cave and 

Cave of Archers will be the object of monitoring. Main activities will include:  

• Setting of the monitoring   devices 

• Running of chemical-physical analyses and interpretation 

• Selection of consolidation materials 

• Analyze the status of conservation of the rock arts 

• Prompt intervention aimed to ensure the safety of surface flakings  

• The development of an anchoring and consolidation system of detached blocks 

• Cleaning 

• Consolidation of damaged walls 

• Training of local experts 

• Plans for enhancing and protecting rock art documents 

 

Geomatic  engineer (N.1 member) 

Doctorate in Geomatics, expert in topographical instruments and Laser Scanning in 

particular. 

• Digital Mapping of the cave of Swimmers and development of 3D model. 

 

Photographer (N.1 member) 

 

One professional photographer with a curriculum in: 

• Archaeological photography 

• Naturalistic photography 

• Technical photography of material culture’s elements (rock art images) 

• Different photographic formats: digital, 35 mm, 6x9, 10x12 (both sun and artificial 

light). 

• Software of digital photo mastery 

 

 Tasks: 



 

 

• General panoramic view of the caves 

• Photographic reproduction of the entire repertoire 

• Photos of single groups 

• Lab processing with digital techniques 

• Videos post-production   

 



 

 

 
D – DELIVERABLES 
 

-Preliminary technical-scientific activity reports (archaeological, geological, conservation) at 

the end of the intervention;  

-Final reports with processing and interpretation of results (archaeological, geological, 

conservation);  

-Scientific report of laboratory analyses;  

-Data recording of environmental monitoring;  

-Release of all technical and scientific data on the consolidation and restoration process;  

- Digital mapping and processing of  the Cave of Swimmers complex;  

-Photographs and Video (this refers to the three complexes: Cave of Swimmers, Archers and 

Foggini);  

- Environmental monitoring equipments;  

- Training on the job activities in restoration; 

-Management and sustainability plan which sets the maximum annual anthropogenic load;  

-Advice for the top management and optimization of complex;  

-Processing-ready materials for printing 3.  

 

 

Rome, July 15th 2010                   

The Scientific Director of the Mission 

                                                                   Barbara E.Barich                                                                                                   

 

 

 

 

 

 

                                                
3  A Diary on the conservation/restoration activities will be prepared with text, illustrations and graphic 
layout ready to be published. Publication is not included in the present contract.  



 

 

 

GILF KEBIR proposed second mission – 

22 DAYS 

 

   
Expected  
outputs Planned activities Responsibility 

Geomorphology: Reconstruction of the 
geological framework using satellite images; 
analysis of the rock substrate in the framework 
of the whole Gilf region; geological outline of  
the Swimmers and Foggini Caves ; sampling of  
rock fragments for chemical-physical analyses;  
thin sections and DTA analyses (processing and 
interpretation);consulting in monitoring devices 
for temperature (T) and relative humidity  (RH): 
Scientific report (See TORs n.3) 
 
 

1 consultant 
(20 days)  

Conservation/Restoration 
activity at Cave of 
Swimmers and 
Monitoring of Foggini Cave 
(Wadi Sura II) 
 
 

Archaeology: Description of the Cave and of 
rock art disposal on the walls. Opening and 
orientation of the Cave. Attentive analysis of the 
rock art repertoire: recording of colours 
(Munsell’s charts), patination,  scene groupings, 
dimensions of represented subjects (man, 
woman, animals); categories of animals; type of 
abstract representation and overlappings. Data 
base of art images  and rock  spot  at risk in the 
Cave. Assistance in laser scanning and/or 
photogrammetry mapping. Assistance in rock 
sampling.  
     Foggini Cave survey and monitoring. 
Journal of field work.  Collaboration in the 
training 
Project for the “Restoration diary”: texts, 
illustrations, technical phases of the work, 
publishing layout  (See TORs no,1 and 2) 
 

3  consultants 
(22 days)   



 

 

Protection, conservation and safeguard: 
running of chemical-physical analyses and their 
interpretation; setting  of the monitoring   
devices and relative checking; selection of 
consolidation materials; prompt intervention 
aimed to ensure the safety of surface flakings; 
development of an anchoring and consolidation 
system of detached blocks and damaged walls;  
cleaning; full consolidation on a well defined 
surface area. 
Foggini Cave survey and monitoring 
comparatively to the Cave of Swimmers. 
Training of local experts; plans for enhancing 
and protecting  rock art documents. 
Training: the SCA representatives will be 
involved in the operations of conservation / 
consolidation. This will be also highly 
instructive and with value of training.  (See 
TORs n.4). 
 

 3 consultants 
(22 days) 

Geomatic mapping (Laser Scanner or 
photogrammetry): 
 Digital mapping of the Cave of Swimmers, 
building of 3D models for checking climatic 
information, and wind direction deducted from 
meteo infoamtion.  
(See TORs n.5) 
 

1 consultant 
(15 days) 

Photography: general panoramic view of  Cave 
of Swimmers and Foggini, including the general 
setting and environmental-archaeological 
scenario; photographs and digital record of 
details in the two caves with particular attention 
to damaged area; photographical reproduction 
and video.Photographic reproduction  of the 
entire repertoire: 

• Photos of single groups 
• Lab processing with digital techniques 
• Videos post-production 
(See TORs n.6) 

 

 1 consultant 
(22 days) 

 

  SCA representatives 3 members 
   
 

Rome, 15th July  2010        

Prof.Barbara E.Barich 

Sapienza University of Rome 
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SUMMARY 

The archaeological intervention in the Gilf Kebir National Park is part of the project 

“Enhancement of the Egyptian Protected Areas” (EEPA). The latter is to be considered as a 

component of the Nature Conservation Sector Capacity Building Project (NCSCB) of the Egyptian 

Italian Environmental Cooperation Program-phase II (EIECP). 

 

This document describes the approach, objectives and different themes of the intervention 

that supports the enhancement of Gilf Kebir precious archaeological and cultural heritage. 

The intervention had a twofold aim:  

a) Protecting the precious archaeological and cultural heritage, through the 

conservation/restoration of the Cave of Swimmers, located in Wadi Sura; 

b) Promoting the sustainable management of Wadi Sura. 

 

The intervention has considered, primarily, Cave of Swimmers although also a monitoring 

and documentation work  has been conducted at the same time in the Foggini Cave. 

The activities in  Cave of Swimmers followed three parallel lines of action:  

1) Monitoring;  

2) Conservation;  

3) Sustainability. 
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FORWARD 

The intervention program in Wadi Sura, in the Gilf Kebir, approved on 17.12.2009 in the 

context of the “Egyptian Italian Environmental Cooperation Program”, included a preliminary 

mission (assessment mission lasting 10 days) oriented to diagnostics and a second mission, the 

conservation  study itself,  which took place from October 25th to November 15th 2010.  

This text represents the final report of all steps taken during the fieldwork.1 

 As  expected  in the model developed prior to the intervention on the terrain, the areas of activity 

were as follows: 

 

• Macro scale climatic monitoring; 

• Reconstruction of the geo-archaeological context and study of rock substrate; 

• Documentation and study of the archaeological context of the caves of Wadi Sura;
 

• Geodetic surveying activity. 3D Laser Scanner mapping (graphic model  for thematic 

mapping and simulating the impact on the rock surfaces); 

• Test of materials for conservation of rock and  paintings; 

• Performing a complete test of conservation (on a sample of 1x1m) based on analysis; 

• Training on the job. 

 

                                                           
1 The 2nd field season of the Italian Gilf Kebir Conservation Project took place in the period October 29th - November 17th 2010. The 

scientific investigation was developed in the Wadi Sura area and in particular in the Cave of Swimmers and Cave of Archers.  

In the project, directed by Prof. Dr. Barbara E. Barich (Dipartimento di Scienze dell’Antichità, “Sapienza” University of Rome), the 

following members took part: 

Dr. Caldi Cristina, free lance, restorer; 

Dr. De La Fuente Carlos A., “Sapienza” University of Rome, photographer; 

Dr. Foggini Massimo, free lance, Gilf Kebir expert; 

Prof. Dr. Fouad Mona Ali, Cairo University, conservator;  

Prof. Dr. Hamdan Mohamed, Cairo University, geomorphologist; 

Dr. Lucarini Giulio, “Sapienza” University of Rome, Vice-Director, archaeologist; 

Dr. Mutri Giuseppina, “Sapienza” University of Roma, archaeologist; 

Dr. Ratti Federico, free lance, restorer; 

Dr. Sonnessa Alberico, “Sapienza” University of Rome, surveyor engineer; 

Dr. Tomassetti Maria Cristina, free lance, restorer. 

We also acknowledge the contribution by our Egyptian partners to the fruitful completion of the field-work. Prof. Dr. Mona Fouad (Vice 

Director of Faculty of Archaeology, Cairo University), representing the Secretary General of SCA Prof. Dr. Zahi Hawass and the SCA Permanent 

Committee, visited the archaeological sites during the various phases of conservation work. The inspectors, Mr. Omar Mohamed Abdelmohsen 

(Minya SCA Inspectorate), Mr. Waleed Kareem Ragab (Dept. of Prehistory, SCA Zamalek, Cairo) and Behe Gomee Ahmed  (Dakhla SCA 

Inspectorate) followed the field-work; Mr. Tamer Ramadan Zayed also joined the team as ranger of the Gilf Kebir National Park and Eslam Reda 

Mubarak, officer of the Egyptian Army was in charge to accompany the team for security purpose. Pan Arab Tours was in charge of logistic 

organization of the expedition. In particular we would like to express our sincere thanks to Mr. Mohamed Moussa, general manager of the company 

and the guide Maged Anas for the envaluable support during the work. Transportation for passengers and scientific equipment was provided by four 

Toyota Landcruiser. 
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1. MACRO SCALE CLIMATIC MONITORING 

C. Caldi – C. de la Fuente – G. Lucarini – G. Mutri – F. Ratti – M.C. Tomassetti 

     

Among the external factors which mainly affect the two caves there is exfoliation due to 

differences in temperatures between day and nights, summer and winter and the position of the two 

shelters, facing W-NW, in respect to the prevailing wind (mainly North). 

The collected data about temperature, relative humidity, wind and sun radiations will 

allow us to work out a weathering pattern of the two shelters in order to choose the best strategy for 

the protection of the sites. 

A meteorological station Davis Vantage VUE was positioned in the Cave of Swimmers in 

order to record data about temperature, relative humidity and wind’s direction and intensity inside 

the shelter. The station recorded data 24 h long for the whole period of the fieldwork.  

Moreover a data logger EL-USB series was positioned inside the Cave of Archers in order 

to record data about temperature and relative humidity. The instrument carried out a 2 weeks 

monitoring, recording the data each hour. At the end of the field season the data logger was moved 

and hidden inside a large crack in the upper part of the Cave of Swimmers’ wall. It was left in the 

site in order to get a whole year monitoring. The data will be downloaded during the next field 

season.  

During the two weeks of fieldwork information about sun radiations were also collected 

by means of a photo radiometer Delta OHM – HD2302.0. The data were recorded in the two 

shelters during a continuous monitoring from 14,00 to 17,00 (recording maximum, minimum and 

average radiation) time in which the shelters’ walls are directly lighted up by the sunlight. Together 

with the sun radiations a monitoring of the temperatures in various points of the two caves (6 for the 

Swimmers and 4 for the Archers) was also carried out using a infrared thermo cam Trotec TSEC 

60V. The data were recorded each hour from 8,00 to 17,00.  
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2. GEOLOGY 

M.A. Hamdan 

 

Geological work was carried out at two different scales: 1) reconstruction of the 

geomorphological framework in the area between Caves of Swimmers/Archers and Foggini Cave 

and 2) small scale geologic work at the Caves of Swimmers and Archers. The first point includes 

description of different geomorphologic and bedrock units as well as Pleistocene and Holocene 

deposits; the second concerns mainly the study of the lithology and sedimentary structures of the 

two caves’ rocks. The type and direction of the cross bedding, joints and fractures were measures 

using Brunton compass. The lithology including grain size, fabric and the  rock painting were also 

studied by non-destructive techniques using portable USB microscope. 

 

 

 
Figure 1 – Gilf Kebir plateau with the position of Wadi Sura 

 

 

1) GEOMORPHOLOGY 

The geologic work covered an area of about 12 Km2 including the study of the fluvial 

geomorphology, wadi cross section, channel deposits and associated playa. Generally, the whole 

area of Wadi Sura contains uidian which are narrow and short, some of them are just short deep 

gullies surrounded by steep sandstone cliffs. However, there are some relatively longer wadis, such 

as the Wadi Sura proper  in the south and the so-called Wadi Foggini in the north.  

 



 6 

Wadi Sura 

Wadi Sura is one of the longest wadis in Western Abu Ras Plateau, which attains about 4km 

long and extended in N-E direction. The upstream of Wadi Sura is formed from three steep gullies 

leading to Abu Ras Plateau. The floor of the wadi reaches its downstream through at least three 

levels separated by three waterfalls and cataracts. The latter is formed by huge slumped sandstone 

blocks of cubic shape (up to 2 m2 in volume). Through the distance between the upstream to the 

downstream at least 7 large tributaries and side wadis have been observed. At the downstream the 

wadi is subdivided into three distributaries channels. The southern one (seems the younger channel) 

passed very close to Swimmers Cave, attaining 4m wide and about 2 m deep. This channel is 

connected with the middle one to form the main channel of Wadi Sura which extended westward to 

the plain. 

Geologically, three terraces of Wadi Sura have been recorded. The higher one attains an 

elevation of 670 m a.s.l. and it is composed of large limestone boulders and gravels which seem 

reworked from the stratigraphically, high level beds. No artefacts were observed in this terrace. The 

second terrace is located at an elevation of 665 meters a.s.l. and consists of small size sandstone and 

fragments of different colour ochre (red, brown and yellow). Middle Stone Age artefacts have been 

observed at the top and slopes of this terrace. 

The last terrace in Wadi Sura area attains an elevation of 630 m a.s.l. and consists of playa 

deposits with Neolithic archaeological materials (e.g. ostrich egg shells, grinding stones, etc.). At 

locality N23º35’39.7” E25º14’01.0”, two playa sections of terrace 3 are exposed and they are 

described from the base to top as follows: 

1. 15 cm thick, lens-shaped beds sandy gravel with quartz pebbles; the top, 10 cm thick, is 

more gravelly, indicating sheet wash phase and high flood condition, probably 

corresponding to early Holocene wetter condition. 

2. 15 cm massive aeolian sand layer with few scattered sandstone gravels, reflecting short 

dry condition.  

3. 25 cm, highly bioturbated yellowish brown sand with calcified root casts, reflecting 

wetter condition and formation of playa. 

4. 20 cm, thin laminated, hard, white calcareous sand with calcified root casts, desiccation 

cracks. This represents the proper playa sediment and reflects stability of the wet 

condition.  

5. 15 cm, highly bioturbated yellowish brown sand with calcified root casts. 

6. 25 cm, thin laminated, hard, white calcareous sand with calcified root casts, desiccation 

cracks. 
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7. 5 cm, surficial aeolian sand with gravel lenses.   

 

Region between Cave of Swimmers and Foggini Cave 

The area between Cave of Swimmers and Foggini Cave is characterized by a remarkable 

and distinct landscape. Silurian sandstones of Umm Ras Formation are exposed as a low, curved 

and vertically jointed ridges up to 50 m above the surrounding plain. They are also occurring as 

isolated hills (inselberg). In general, they are characterized by a cathedral and columnar appearance 

and are differentiated from the Upper Palaeozoic and Cretaceous rock exposing in upper reaches of 

Abu Ras Plateau. 

In addition to Wadis Sura and Foggini, three other long wadis have been also explored. 

They are described as follows. 

 

Wadi I 

This wadi is located about 2km north of Wadi Sura and attains about 3km long, and 

connected with the upstream of Wadi Sura through water divide bridge (N23°36’14.7” 

E25°17’03.5”). At the mouth of Wadi I, large cubic blocks (up to 2 m) of quartzite and silicified 

mudstone belonging to Carboniferous Malik Formation are present. It seems that the blocks are the 

main source for the raw materials for manufacture of Middle Stone Age and Neolithic  artefacts. At 

least two terraces are observed at the mouth of wadi I, the lower one is associated with Middle 

Stone Age sites and no Neolithic materials have been recorded. The latter is recorded 1 Km west of 

this wadi at N23°35’ 35.7” E25°14’02.7”.  

 

Wadi II 

This wadi is located about 3 Km north of Wadi Sura and attains length of about 2 km. The 

wadi’s mouth is covered with sand. Several stabilized dunes have been observed with presence of 

Neolithic artefacts along their slopes. The floor of this wadi is covered with sandstone boulders and 

gravel. Near the upstream of this wadi, a rock art site was visited.  

 

Wadi III 

This wadi is located about 3 Km south of Foggini Cave, and attains a length of about 4 Km. 

The wadi is characterized by a wide mouth (about 1.5 Km wide), sandy floor and several short side 

wadis. The northern sides of this wadis are covered with stabilized dune with abundant Neolithic 

sites. Near the upstream of the of Wadi III, a rock art site (the so called cattle’s shelter) was visited.  
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Wadi Foggini  

Wadi Foggini is a complex wadi system, which extended for about 2 km. Its mouth is filled 

with playa deposits which exposed at the foot-slope of Foggini Cave. The uppermost part of Wadi 

Foggini is captured by an N-S directed wadi. The latter is a large wadi supported with several 

tributaries. The wadi is blocked by huge stabilized dune in its southern part. The dune extends in 

NE-SW direction and attains about 30m height. On both sides of the blocking dunes a playa 

sediments is observed. The northern playa show thickness of about 5 m of thin bedded playa silt, 

sand and gravel with abundant calcified root casts (N23°39’40.7” E25°09’40.1”). Several Neolithic 

artefacts have been observed at the shore of this playa, basically on the slope of the stabilized dune. 

On the southern side of the stabilized dune, a thick playa deposit, attaining about 20 to 25 m 

in thickness, are visible. The basal part of the playa section is represented by 5 m thick massive 

calcareous playa sand with abundant root casts. This is overlaid by 7 m of lenticular bedded aeolian 

sand, playa sand and gravel. The top part of the playa section represented by thin laminated playa 

sand and silt. The top of the section is rich in Neolithic artefacts along the slope of the ancient dune. 

 

2) SEDIMENTARY STRUCTURES OF THE WADI SURA CAVES 

The exposed rocks in the area of Wadi Sura are belonging to the lower Palaeozoic Silurian 

age. These sandstones were deposited in the shore of the paleo-ocean Thyses. Several sedimentary 

structures have been observed in the area of the two caves. For example in the Cave of Swimmers 

the following sedimentary structure were described from base to top2: 

1. Trough cross bedding with gravel concentrated at the base of the trough. 

2. Tabular cross bedding, multi stories with flat set base and no reactivation surfaces. 

3. Recumbent cross bedding fine grained quartz arenit with kaolinitic matrix. 

4. Tabular cross bedding with reactivation and erosional surfaces.    

 

Fracture system 

Various kinds of fractures have been examined in the rocks of Wadi Sura Caves. For 

example at the Cave of Swimmers, the fracture system comprises faults, joints and fractures. The 

length, width and direction of each of these fracture elements have been analyzed. The rock block 

comprising the Cave of Swimmers is considered as faulted block. Vertical movement of this block 

is marked in the hanging wall by clear vertical slickenside. The vertical displacement of this normal 

fault measures about 8 m. 

                                                           2

 This study is also based on the results of thin sections and Analyses on  samples taken during the assessment mission 
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Joints are represented by three definite directions, NE-SW, E-W and WNW-ESE. Most of 

the joints are widen and vertical and the walls along them are generally filled with iron oxide patina. 

The rocks of Wadi Sura Caves are characterized by "curved joints", probably due the brittle 

character of the rocks. Weathering of the joints’ footwall led to the formation of rock shelters of 

different sizes and dimensions. 

Networks of square, hexagonal and polygonal fractures have been observed in Cave of Swimmers. 

Horizontal fractures are also present in the area. They are responsible (together with the vertical 

joints) of the formation of cubic shaped slumped sandstone blocks. These joints are most likely 

formed by the erosion. 

 

3) PETROGRAPHIC ANALYSIS (M.A. Fouad, T. R. Zayed, M.A. Hamdan) 

The lithology, fabric and painting colour of Cave of Swimmers and Cave of Archers have 

been examined in the field using non-distructive techniques by means of a "USB digital 

microscope" (Figures 2-3). The work was carried out by Mona Fouad, Faculty of Archaeology, 

Cairo University, Tamer Ramadan Zayed, Gilf Kebir National Park "GKNP" and Mohamed A. 

Hamdan, during the period from 10th to 14th November 2010. USB digital microscope is a simple 

and non-distructive method to study the colour fabric of any surface, based on reflected light form 

the surface and then saved to the laptop. The main characteristics of the rock’s surface and different 

colours are following reported: 

The sandstone of Cave of Swimmers is mainly composed of quartz arenit where quartz 

content exceeds 95%. Kaolin is present as small detrital grains or as matrix (bounded materials). 

The sandstones are moderately poorly sorted and the grains are mainly sub angular (Figure 4, A). 

On the other hand the Cave of Archers is finer and better sorted. 

1- Three types of surfaces have been observed in the two caves. (1) Heavy dark patina (Figure 

4, B) , (2) Light patina with very yellowish tan, showing some traces of iron oxide filling the 

spaces between the grains (Figure 4, B), (3) Newly exposed surfaces due to wind sanding 

and folling. 

2- The colour used in painting the Wadi Sura Caves are of local sources and are represented by 

white, dark red, light red, egg yellow, bright yellow and rarely greenish yellow.  

3- In general, the panting colours seem inhomogeneous under microscope, probably related to 

the painting tool. Sometimes, some of the quartz grains emerged from the red colour patches 

(Figure 4, C). 
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4- The intensity of colours is mainly not related to the original raw materials but generally, 

related the underlain by patina colour. Some figures are deep red in some parts and light red 

based on the colour of lower patina. 

5- The petrographic examination of the colours of the two caves gives a good idea about order 

of painting steps. For example, sometimes the figure was originally, painted by red colour, 

and yellow or white as a following decoration motive.  

6- In case of absence of patina (or been removed), the prehistoric artists could use white colour 

(kaolin) in order to prepare rough surface for painting. Figure 4, D shows traces of white 

colour underneath yellow colour. 

7- The USB digital microscope technique also showed details about the insects larva, often 

present on the caves’ walls (Figures 4, E-F). 

 

 

 
Figure 2 – Mona Fouad and Tamer R. Zayed measuring the petrographic characteristic  

of Wadi Sura Caves’ surfaces 
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Figure 3 – USB digital microscope 

 

 

Source of painting colours of Wadi Sura caves 

During the current field season, an analysis of the procurement areas for pigments has been 

also carried out. The three main colours used in painting of the studied caves are white, red and 

yellow. It seems that kaolin was used for painting white colour and sometimes to produce a smooth 

surface for paintings. Kaolin occurs in the surrounding rock in three settings:  

1- As thin laminated bed in front of the Cave of Archers (Figure 5, A). 

2- As dissected thin layer about 1 cm thick (Figure 5, B). 

3- As a small pebbles found along the erosional surface between sandstone units. 

Red and yellow colours usually occur together as replacement and cavity filling setting. 

They are available as dark brown (black) boulders filling Wadi Sura floor and the older terraces as 

well (Figure 5, C).  
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Figures 4 – Petrographic characteristics of the surface of the Wadi Sura Caves 
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                                                       Figures 5 – Source materials of different colours 
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3. DOCUMENTATION AND STUDY OF THE WADI SURA CAVES 

ARCHAEOLOGICAL CONTEXT      

    B.E. Barich, G. Lucarini, G. Mutri 

 

The archaeological work was carried out on several levels offering the framework of 

reference and  control  for the actions that took place in the other sectors. A complete recording of 

rock art images and at-risk spots in the caves was performed using database tables for rock art 

scenes and subjects (attached at the end of the Report), and through the complete photographic 

documentation os the shelters; assistance was provided in photogrammetry and laser scanning 

mapping and in rock sampling; contributions were given in the training on the job. At the same time 

a monitoring of the  Foggini Cave was carried out  and, again, the photographic documentation 

initiated during the assessment mission was completed there. 

Moreover, the “Diary” of fieldwork which will be  published separately was also drawn. 

A detailed investigation was carried out  in the deposit covering the floor of the Cave of 

Swimmers, made up mostly of sand wind. 

 

1) CAVE OF SWIMMERS AND CAVE OF ARCHERS: DESCRIPTION OF THE SHELTER 

CHARACTERISTICS AND PAINTINGS 

Cave of Swimmers opens, facing W-N/W, in the Palaeozoic sandstone directly at the bottom 

of the wadi and shows a large entrance, 15,50 ms wide. The cave, with a dom shape, is surrounded 

by the narrow strip of a wadi, currently dry but which had to be active during the moist Holocene 

period. 

Internally the cave shows a ca. 8 m depth with the floor covered only by a medium to thin 

aeolian sand layer. 

The frieze with rock art paintings currently seriously damaged and weathered runs along the 

wall at a height of about 2,70 m from the surface. Some paintings are also visible on the external 

wall at about 3,20 m from the surface. 

The most important group of paintings is clustered on the northern section of the wall, while 

other scenes are still visible in the south-central and southern area of the wall, where the wall has 

also been heavily vandalised by modern graffiti.  

Among the paintings, hands stencils are visible; they were obtained with the “negative 

technique” by placing the palm on the wall and blowing ochre paint around it. The hands stencils 

often appear as a background for subsequent paintings and figures, among which the so called 

swimmers, painted in red, bigger human figures, also in red, headless beasts and cattle, show 

different styles and probably all belong to different chronological phases. 
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The most damaged and  lacking area is the central one, where a large portion of the 

paintings is now disappeared and a parietal block is in a very fragile endangered status. 

Furthermore, the entire upper stratum of the rock shows fissures and detachments of the surface. 

Cave of Archers, located at only 40 m distance from the Cave of Swimmers, is a small 

shelter shows an entrance, 10 m wide, facing W-SW. 

As in the other cave, we enter the small room, 5 m high, directly from the bottom of the 

wadi. The pictorial complex covers an area measuring 2,5 x 1 m and shows a sequence of figures as 

follows (from the left): an archer, a figure of a probable chief, two figures of herders, a small herd 

of cattle (male, female and two calves). 

On the whole, the status of the residual pictorial complex is quite well preserved, although, 

the surface, heavily patinated, requires  restoration.   

 

2) BEDROCK CLEANING IN CAVE OF SWIMMERS  

A cleaning of the Cave of Swimmers’ bedrock was carried out in order to detect the 

presence of possible blocks collapsed from the shelter’s ceiling and walls which could be 

consolidated and reintegrated (Figure 6). 

The cave’s bedrock was completely covered by an homogeneous and very fine aeolian 

sandy sediment, ca. 20 cm deep, pinkish white (5YR 8/2) in colour. The cleaning was limited to the 

northern and central areas of the cave where the sandstone bedrock emerges closer to the surface, 

while on the southern edge, the sandy deposit is thicker. The excavation of this second half of the 

cave is foreseen for the next field season. 

The cave’s bedrock is quite uniform and flat. It shows a quite hard pink (5YR 7/3) crust with 

very dark grey (5YR 3/1) spots caused by oxidation. Where the crust is missing because of the 

numerous laminar breakings the crumbling pinkish white (5YR 8/2) structure of the sandstone is 

visible. 

The bedrock’s surface shows two sub-circular pits. The first one, located on the north-

eastern edge of the cave, almost behind its wall, measures 1 m in diameter and it is 32 cm deep from 

the surrounding floor. The pit’s base and walls, especially in its northern side, are quite regular and 

the deepest area is located around its perimeter, forming a sort of circular higher spot in the centre. 

Inside the pit the sandy deposit, light brown in colour (7.5YR 6/4) is darker than outside and shows 

the presence of excrements. 

Removing the surficial sandy deposit from the central area of the floor, a second pit, similar 

to the first one, exposed. It measures 82 cm in diameter and 17 cm of maximum depth from the 
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surrounding floor. The feature is characterized by the same deeper perimeter area and it is filled by 

the light brown (7.5YR 6/4) sediment already observed in the other pit.  

These pits could be interpreted as natural features even if, considering their regular shape, an 

interpretation as an artefact cannot be completely excluded. 

Once the cleaning was completed, a measured map of the cave’s bedrock (scale 1:20) was 

drawn and a photo mosaic of the same floor was carried out by C. de la Fuente by means a digital 

camera Nikon D300 equipped with a 12 mm lens3.  

           Further preliminary investigation has concerned the tunnel that opens almost to the middle of 

the back wall while pushing it. The area showed no traces of occupation and, considering the 

difficult working conditions, has been abandoned. 

 

 

Figure 6 – Cave of Swimmers (Wadi Sura). Photo mosaic of the shelter’s floor after removal  

of the surficial sandy sediment 

 

 

3) ARCHAEOLOGICAL MATERIALS 

The removed sandy deposit of the cave, all sieved, yielded a total 251 lithic artefacts almost 

completely manufactured using small fluvial quartz pebbles. Only few artefacts manufactured in 

reddish quartzite (Munsell Soil Color Charts 5YR 5/2, 6/2, 6/3) were brought to light. 

                                                           
3 At the end of the work the whole floor cleaned was covered again by sand in order to keep it protected. 
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Among the quartz artefacts, entire pebbles, cores and primary flakes allowed a precise 

understanding of the chaîne opératoire. Furthermore the greatest amount of artefacts is represented 

by debitage elements and, in much lower quantity, by retouched tools. 

Single platform cores are prevailing and mainly knapped for the production of small flakes, 

even if quartz cores exploited for micro bladelets production are present as well. 

The debitage is mainly made up of flakes, showing flat, linear or pointed platforms and flat 

or diffuse bulbs. Bladelets in quartz and quartzite are also present even if in much lower quantity. 

Core rejuvenation practice is almost absent and this is confirmed both by the scarce presence 

of core trimming elements and by the fact that the cores do not show any trace of preparation. 

Among retouched tools, geometric microliths (mainly triangles and trapezes) are prevailing 

(Figure 7). Hollow triangles, showing the two slanting sides slightly concave are present. The 

retouch of these tools is often obverse even if specimens showing alternating retouch are present as 

well. The presence of kind of tools was already quoted in the Gilf Kebir region, particularly in the 

Wadi Sura and Wadi Bakht, by the German team of University of Cologne and associated to the so-

called Gilf B phase (6600-4400 cal BC) They were also found in the Libyan Great Sand Sea, close 

to the Kufra oasis during the ’20s by the American project led by A. Pond. 

 

 
Figure 7 – Cave of Swimmers (Wadi Sura). Microlithic geometric tools manufactured in quartz 
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Although the lithic assemblage shows the presence of a microburin, attesting the knowledge 

of this kind of bladelets fragmentation technique in the production of the geometric tools, the 

numerous quartz “slices” could be also used for the production of microliths. 

Connected to the same Gilf B phase are also the potsherds observed on the surface not far 

from the cave’s entrance which are characterized by a thin section and a impressed decoration along 

the rim. In the fluvial terrace right in front of the Cave of Swimmers, MSA artefacts manufactured 

in reddish quartzite were also observed.  

Beside lithic artefacts a total of 54 ostrich egg shell sherds have been found during the 

cleaning of the bedrock (Figure 8). They are mainly very small sherds (less than 15 mm), not burnt 

(only one specimen showed traces of burning) and with a medium grade of alteration. They often 

show a squared shape and this could be due to the manufacturing of beads which have been found 

in 4 specimens (Figure 9). One of these is whole and measuring 12x10x2 mm, while three 

specimens are fragmented. None of these is fully manufactured, but they are in different stages of 

production, showing a squared shape and completely drilled holes, except one which is not fully 

drilled. The perforation always go from the inner to the outer surface of the sherds and this is 

confirmed by the exfoliation of the outer surficial layer of egg’s calcium. In three cases the holes 

show a conic pattern, while only in one case it is cylindrical. No evident egg shell bottles’ sherds, or 

parts of their rim, have been found. 

 

 
Figure 8 – Cave of Swimmers (Wadi Sura). Ostrich egg-shell sherds 
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Figure 9 – Cave of Swimmers (Wadi Sura). Ostrich egg-shell beads in various stages of manufacturing 

 

The sandy sediment also yielded a very scarce amount (16) of animal bones fragments. 

Among few of them which can be connected with the prehistoric occupation of the cave, the 

majority is represented by bones of small animals (rodents?) which frequented the cave in modern 

times.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 20

4.  GEODETIC SURVEYING ACTIVITY (LASER SCANNING) 

A. Sonnessa  

 

The geodetic surveying activity, carried out in the period November 4th – 6th 2010 by 

SurveyLab (Sapienza University of Rome Spin Off), was aimed at the three-dimensional (3D) 

reconstruction of the Cave of the Swimmers and Cave of the Archers, located in the Wadi Sura area 

of the Gilf Kebir region. The survey were also performed in order to collect data concerning the 

conservation conditions of the rock painting images present on the caves walls. 

All 3D data of the objects were collected in a Local Reference System by means of a 

terrestrial high-resolution laser scanner. Laser scanning is an automatic process which surveys a real 

object contact-free and completely, obtaining its location, size, orientation and shape in a reference 

system coincident with the instrument. It is able of collecting 3D coordinates, namely a cloud of up 

to 800 million points, at a very high spatial and geometric accuracy. This allows to obtain accurate 

3D surface models for archiving uses or for further quantitative analyses. Thousands of points are 

scanned per second. Also the intensity of the reflected laser pulse is often recorded, providing an 

indication of the reflection characteristics of the surface and enabling the creation of quasi images. 

The basis of the 3D laser mapping system technology is a scanning laser range-finder. The distance 

from sensor to arbitrary points on the object surface is calculated from the pulse travel time. 

Depending on the intervisibility between the instrument and the object to survey, multiple scans are 

required for complex shapes that can’t be acquired from a single scan position. The geometrical 

model can be associated to other information, such as high resolution digital RGB images acquired 

with a built-in calibrated camera or intensity images which help to describe the appearance and to 

understand the conservation conditions of the surface. 

Surveying activities were performed using a topographical Riegl Z210i laser scanner for 

measuring the 3D coordinates of the models  and acquiring the RGB information linked to the point 

clouds. Table 1 contains the main technical characteristics of the laser scanning instrument  used for 

the surveys.  

 
Table 1 – technical characteristics of the laser scanner 
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Several scans were acquired in order to exactly reconstruct the topography of the caves; 

twenty-five scans were collected for the Cave of the Swimmers and seven scans were collected for 

the Cave of the Archers, with an average spatial resolution of about 5mmx5mm (ca. 40.000 pt/m2) 

for each scan. Purpose-built targets were used to link the scans together. An additional low-

resolution scan was acquired on the façade of the domed rock inside which the caves open, in order 

to link together the two single 3D models of the caves and put the point clouds in the same 

reference system. 

Collected data will be used to build up an high-resolution 3D model of the caves, in order to 

provide an useful tool for helping the Egyptian Authorities and the scientific community in the 

protection and conservation of the cultural heritage. 

The following figures show some preliminary qualitative results obtained from the collected 

data.  

 

 
Fig. 10 – Cave of the Swimmers (Wadi Sura). 3D textured model of the shelter 

 

 

Figure 11 – Cave of Archers (Wadi Sura). 3D point cloud of the shelter 
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Figure 12 – Cave of Archers (Wadi Sura). A particular of the 3D textured model of the shelter 

 

 

 

Figure 13 – Cave of Swimmers (Wadi Sura). A particular of the 3D textured model of the shelter 
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Figure 14 – Cave of Swimmers (Wadi Sura). A particular of the 3D textured model of the shelter 

 
 
 
 

 

Figure 15 – Cave of Swimmers (Wadi Sura). A particular of the 3D textured model of the shelter 
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CONSERVATION – RESTORATION 

M.C. Tomassetti, C. Caldi, F. Ratti 

 

1) INTRODUCTION 

The first preliminary survey carried out in March 2010 has allowed establishing the priority 

of an urgent intervention in the Cave of Swimmers and Cave of Archers due to their current 

dramatic situation. With this aim, an analytical program of diagnostic analysis regarding the Wadi 

Sura caves has been developed by the Italian Egyptian Conservation Project. 

Cave of Swimmers – Already at a first observation in March, the shelter showed a very bad 

state of preservation. The sandstone is heavily weathered; the natural fractures and the parallel layer 

exfoliation process caused the loss of large parts of painted surfaces and sandstone blocks. Some 

parts are clearly endangered to collapse with the consequent high risk also for the painted areas in 

their vicinity. 

Climatic factors also caused the sanding of the bedrock which, in most of the surfaces, is 

very porous and brittle. The iron surficial crust, when present, is rarely continuous. Cracks and 

break openings are numerous causing an extreme fragility of the rock. Below the remaining blocks, 

the sandstone is deeply eroded with the consequent formation of isolated “floating islands”. In a few 

zones whitish efflorescences maybe caused by salty crystallization on surfaces are visible. On the 

southern and south-eastern edge of the shelter insects’ nests are detectable. On the same area the 

walls have been vandalized with modern graffiti which heavily damaged the lower section of the 

shelter. 

Cave of Archers - Only a small part of the original painted surface is still visible in the 

shelter. The remaining paintings are less visible than the ones in the Cave of Swimmers and this 

could be due to the presence of a whitish patina made of salty efflorescences and dusty surficial 

deposits. The crust on which the paint layer stands is fractured and detached along the edges and 

from the openings it is possible to estimate the erosion of the underlaying sandstone. 

 

The conservation work carried out during  the second intervention had the following main 

goals: 

• Monitoring the environmental and macro scale climatic parameters of the two 

shelters; 

• Monitoring the reaction of the chemical materials used for the restoration; 

• Estimating the time necessary for completing the conservation/restoration project; 
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 On the basis of the observations, made during the first assessment  mission in March 2010, 

on state of conservation and weathering patterns, and the results of the analysis on the sandstone’s 

mineralogical characterization, different materials have been tested for 1) the consolidation of the 

detached rock; for 2) fixing the very thin crusts and the collapsing blocks and 3) for the filling of 

the crusts’ edge showing cracks and break openings. 

 

2) MONITORING THE ENVIRONMENTAL AND MACRO SCALE CLIMATIC PARAMETERS OF THE TWO 

SHELTERS 

This action has been already described at Point 1 of this Report. 

 

3) MONITORING THE REACTION OF THE MATERIALS TESTED IN MARCH 2010 

Consolidating: ethyl silicate RC 70 mixed in white spirit was applied in three small different 

areas right outside the Cave of Swimmers. Afterwards 7 months, although the coincidence with the 

hottest and driest season, the treated areas, even on the surficial crust, do not show any chromatic 

alteration if compared with the surrounding areas.  

Filling: filling tests were carried out on the surficial crust’s edges using sieved local sand 

mixed with SYTON X 30 (colloidal silica dispersion in water at 30 %). After 7 months they still 

show a perfect cohesion. Their mechanical characteristics are excellent (they are a bit less hard of 

the bedrock’s sandstone) and also regarding the appearance they look very similar to the local 

sandstone.   

 

 

Figure 16 – Wadi Sura (Gilf Kebir) – Consolidation test carried out using ethyl silicate (Kremer) in ethyl alcohol 
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4) TEST OF CONSERVATION ON THREE SAMPLE AREAS IN THE CAVE OF SWIMMERS 

Three particularly damaged areas of Cave of Swimmers were chosen for the conservation 

test considering their very bad state of preservation. The areas have been named “Area 1”, “Area 2” 

and “Area 3”4.   

Area 1: measuring ca. 0,6 m2 and located on the central area of the cave, shows the presence 

of two upside down floating human figures painted using red ochre. The chose of this zone was due 

to the preservation characteristics of its surface. It shows deep cracks, thin and surficial breakings, 

gaps of the iron crust and wide sub-surficial detachments. 

Area 2: measuring ca. 0,5 m2, is located on the central section of the cave’s ceiling. 

Characterized by very deep detachments of the sandstone’s layers, it is completely lacking of iron 

crust and thus deeply detached and fractured. 

Area 3: located a little bit on the right of the Area 1, measures ca. 0,4 m2 and does not show 

any trace of painting. It shows deep and wide gaps just below the surficial crust which is extremely 

thin and still anchored to the rock just in small spots. 

 

The conservation/restoration work in the three areas has involved the following 

interventions: 

  

a) Dust removal 

A careful dust removal has been carried out on the walls’ surface using small brushes with 

soft natural hair. Sand and fragmented sandstone were removed from cavities and cracks by means 

of small rubber pumps. 

 

b) Sandstone consolidation by absorption  

The main goal of the consolidation work has been to obtain a good grade of cohesion of the 

sandstone without harden the surficial layer too much, but trying to let the product penetrating 

inside the stone as much as possible. 

Prior to their use on the three areas mentioned above, the consolidating products have been 

tested outside the caves. 

 

Products testing 

For this reason the consolidating product was not used pure, but in a growing concentration. 

On a broken sandstone block found right outside the cave two penetration tests were carried out. On 

                                                           
4 The test of 1 square meter foreseen in the contract has been divided into three different areas for a total of about 1.5 square meter. 
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two areas of the block, positioned vertically, ethyl alcohol and white spirit (100 ml each) have been  

separately applied, with a brush, both on the iron crust and on the white and detached surface. 

Afterwards, the block was sawed to check the result. On the detached surface, both ethyl alcohol 

and white spirit have been penetrated for 45-50 mm. On the crust ethyl alcohol almost did not 

penetrate, while white spirit penetrated about 2 mm. The effect obtained by the two products is very 

different: ethyl alcohol, beside penetrating more homogeneously, did not make the stone softer like 

the white spirit. 

Consolidation tests were carried out, also with a brush, on another large block which shows 

similar characteristics to those on the shelter’s walls:  

a) Ethyl silicate (Kremer) used in ethyl alcohol in a growing concentration (10, 30, 60 %). 

Prior to consolidating the stone with ethyl silicate, the application of ethyl alcohol was 

carried out in order to facilitate the penetration. 

b) Ethyl silicate (Kremer) in ethyl alcohol applied in the same way. Prior to consolidating the 

stone with ethyl silicate, the application of ethyl alcohol and water (9:1) was carried out in 

order to facilitate the penetration. 

c) Pure ethyl silicate (Estel 1000 in white spirit). 

d) Lime’s water given in 8 applications (prepared adding lime in a bucket of water (1:4), 

leaving it for three days and then collecting only the surficial water). Urea was added in 

order to facilitate the lime’s carbonation inside the stone’s porosities (3%). 

e) Lime’s water and ammonium oxalate was used in order to get a good consolidation through 

the ammonium oxalate and avoid a too high absorption of water in the sandstone. On the test 

area, after 2 applications of lime’s water, a saturated solution of ammonium oxalate was 

applied (ca. 4,5 gr/lt).  

f) Ammonium oxalate: an improvement of the mechanical characteristics of the stones was 

observed. The chemical causes of this will be more deeply investigated in lab. 

 

Observations  

a), b), c): in all the areas treated with ethyl silicate we observed that the reaction time of the 

product is exceptionally slow. After 8-10 days, the stones’ surface still looks wet and this is due to 

the climatic conditions. In the days in which the macro scale climatic monitoring was carried out, 

the relative humidity has been never higher than 44%, usually being less than 20%. This made the 

hydrolysis of the silanols extremely slow. 
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d), e), f): consolidation is almost immediate but, in some cases a very light whitish patina 

appears. This is probably due to the surficial re-crystallization of salts which are present inside the 

crust. 

 

Application of the products on the Areas 1, 2 and 3 

Area 1 has been consolidated with Ethyl silicate (Kremer) used in ethyl alcohol in a growing 

concentration (10, 30, 60 %). Prior to consolidating the sandstone with the product, the application 

of ethyl alcohol was carried out. One litre of ethyl silicate and two liters of ethyl alcohol have been 

used. 

Both Area 2 and 3 have been consolidated with two applications of lime’s water and one 

application of ammonium oxalate (Area 2: 2000 ml of lime’s water and 1000 ml of ammonium 

oxalate; Area 3: 400 ml of lime’s water and 200 ml of ammonium oxalate). 

 

c) Consolidation by injections of hydraulic mortars 

For the adhesion of the thick detached layer (from ca. 1 to 4 cm) tests of injections of 

hydraulic mortars have been carried out. Premixed mortars do not interfere chromatically with the 

rock substratum and are easily injectable if mixed with tyxothropic substances. LEDAN 

(EdilToscana), LEDAN TB1, TA1 e CIE mortars have thus been tested. 

 Following the observations of the test’s results, LEDAN TB1 and LEDAN CIE have been 

preferred to TA1. The first one was chosen because is less hard than TA1, but still very adhesive 

and good to reattach the layers separated by thin breakings. The second, which is very light, has 

been particularly suitable to refill the larger gaps. 

 Prior to consolidate the detachments which are present in the Area 2 by injections of 

LEDAN TB1, the breakings’ edges have been filled and closed and the mortar has then been 

injected by means of short pipes. 

 

 
Figure 17 – Cave of Swimmers (Wadi Sura) – Injections of hydraulic mortars   
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d ) Fixing partially detached areas 

In order to fix the crust’s portions and the sandstone’s layers risking to collapse, small 

anchoring “bridges” or “nails” made up of a dough of sand, kaolin and Paraloid B 72 in aceton 10% 

(1:1:1) have been positioned. Since the Paraloid B 72 has a “Tg” at around 40°C, adding the same 

quantity of kaolin, it is possible to raise its “Tg” at about 70°C, which is compatible with the very 

high temperatures reached by the shelter’s surface during summer
5

. The "bridges" were built with 

small spatulas and explorers. To be able to act behind the detached portions of the crust, the bridges 

were often made using a syringe with tubing. The mix is in fact sufficiently liquid, but shows very 

fast drying times. 

In the Area 3, characterized by very deep gaps between the crust and the substrate, it was 

necessary to place polypropylene fiber “bridges”, stiffened and made to join using the same mixture 

described above. The position of all anchoring "bridges" was then graphically mapped. 

 

             

Figure 18 – Cave of Swimmers (Wadi Sura). Anchor “bridges” in “Area 3”.  

 

 

e) Break openings closure 

In all the three working areas, detachments and break openings have been closed using 

different colour sands collected in the area of the shelters and mixed with SYTON X 30 - Kremer. 

Only in the Area 2 the break openings’ closures have been carried out testing a mortar of 

lime and sand (1:4). Despite the similar results obtained, the use of SYTON X 30 has been 

preferred because of his affinities with the siliceous matrix of the stone. 

 

                                                           
5 Although we were in late autumn, and with an air temperature of 32°C, the surface temperature recorded during the work has reached 53° C during 
the hours when the surfaces were subjected to direct sunlight. 
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Figure 19 – Wadi Sura (Gilf Kebir) - Different coloured sand collected close  

to the site and used to close break openings 

 

 
Figure 20 – Cave of Swimmers (Wadi Sura) – depth of gaps underneath the crust  

 

 
Figure 21 – Cave of Archers (Wadi Sura) – Filling of the break openings 
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Figure 22 – Cave of Swimmers (Wadi Sura) – Area 1 before and after the intervention  

 

 

 

 

     

Figure 23 – Cave of Swimmers (Wadi Sura) – Area 2 before and after the intervention  

 

 

 

 

  

Figure 24 – Cave of Swimmers (Wadi Sura) – Area 3 before and after the intervention 
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5) ASSESSMENT OF VANDALIC DAMAGES IN THE CAVE OF SWIMMERS AND CAVE OF ARCHERS 

We have noticed several acts of vandalism occurred in the intervening period from March 

up to now. On the surface at the base of the wall, in the southern part of Cave of Swimmers, it was 

released a new engraving depicting a hand and the head of an alien. It was decided to fill the 

incision to evaluate the possibility of making less visible the more recent graffiti. 

 

     

Figure 25 – Cave of Swimmers (Wadi Sura). “Hand and alien" engravings before and after mimetic grouting 

 

 

In the Cave of Archers many detached fragments of sandstone were found on the shelter’s 

floor. The light coloured and unpatinated fractures’ surfaces, clearly show that these were broken 

recently. The largest fragment found inside the shelter was put back to the wall. The piece, ca. 25 

cm long, was fixed in the correct position using small bridges made with the mixture described 

above. Afterwards the fragment was further ensured through the application of three fiberglass rods 

(two 4 mm and one 2 mm in diameter). The edges have been then filled with a mortar made up of 

lime, sand and kaolin (1:3:1), and the back gap filled with hydraulic mortar LEDAN CIE. 

 

 

Figure 26 – Cave of Archers (Wadi Sura). Detached fragments found on the shelters’ floor  
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Figure 27 – Cave of Archers (Wadi Sura). The detached fragment during its repositioning 

 

 

 

 

 

 
Figure 28 – Cave of Archers (Wadi Sura). The detached fragment at the end of the intervention 
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5. TRAINING ON THE JOB 

B.E. Barich, A.H. Hamdan, G. Lucarini, M.A. Tomassetti, 

 

As we said earlier, the research team was made up also of an Egyptian restorer (Behe 

Gomee Ahmed) two inspectors from the Supreme Council of Antiquities (Omar Mohamed 

Abdelmohsen and Waleed Kareem Ragab) and a ranger (Tamer Ramadan Zayed) assigned to the 

area. The work was organized to encourage as much as possible participation of the Egyptian 

members in the various phases of intervention by giving information, clarifications and updates in 

different field, archaeological, geological and restoration. 

At the beginning of the archaeological work that has focused on the aeolian deposit lying 

on the bedrock of Cave of Swimmers, the aims of action were outlined to the Egyptian members 

illustrating means and purposes. The same has occurred with regard to the observations carried out 

by M.A. Hamdan as regard the geomorphological and geoarchaeological work. 

The greatest involvement occurred concerning actions of conservation and restoration. 

From the very beginning the whole conservation programme was exposed to the Egyptian restorer 

(Behe G. Ahmed) and together with him a tent where to save the different materials was set up as 

shelter. The materials were presented to everyone explaining features and pattern of utilization. 

Behe G. Ahmed was later involved in the operational phase, collaborating in the experimentation 

and testing the materials. 

As was the case last March, also during this campaign it was decided to cooperate in the 

study of restoration materials. In this regard the presence of Mona Fouad was helpful since we 

discussed both techniques used and conservation problems of the three shelters (Swimmers, Archers 

and Foggini). By mutual agreement, with the consent of the inspectors, we collected samples of the 

rock which are destined to laboratory tests. Will then be assessed, by both the Italian and Egyptian 

teams, the behavior and the actual effectiveness of the products tested, especially for what concerns 

the consolidation of crumbling sandstone. 

Inspectors have always been present in the place of work, both in the Cave of Swimmers 

and Archers and, like the ranger, they were particularly accurate in suggesting the mode of behavior 

and access to the two caves on the occasion of visits by tourists who have reached Wadi Sura in the 

days of our stay. 

In cooperation with the inspectors and the ranger it was also decided to draw up a list of 

recommendations for the preservation of rock art sites, which will complement the more general 

finality to safeguard the entire area of Wadi Sura and which are given in the final section. 
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Figure 29 – F. Ratti, Behe G. Ahmed and M.C. Tomassetti carrying out the first experiment of filling 
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6. RECOMMENDATION FOR SUSTAINABILITY 

B.E. Barich, G. Lucarini, M.C. Tomassetti 

 

The activities of diagnosis, analysis and consolidation undertaken in the context of the 

conservation Mission represent an important contribution to the preservation of the valuable 

archaeological sites of Wadi Sura. 

• The maintenance and increasing effects of the recovery activities undertaken require 

periodic monitoring visits (at least every six months), which can be carried out by the 

Inspectors of Dakhla Inspectorate, the office closest to the area under study. 

• The monitoring should aim to control the real values of T and RH environmental and 

superficial values throughout the year. All these data, will allow to understand the 

degradation causes and to target the main lines of action. 

• The recording of data coming from environmental monitoring is an indispensable basis for 

the future protection of all complexes considered here. 

• For the protection of the delicate balance of the ecosystem is essential a reduction in the 

indices of external intrusion in the area, obviously with particular reference to the 

off-road four wheel drive cars. In fact most of the threats are linked to the increasing 

numbers of visitors, which includes foreign tourists as well as residents accessing these 

areas.  

• It is recommended that the authorities responsible for issuing permits to draw up 

programs of visits authorized (and conducted by Official Guides), by specifying in 

advance the maximum number of vehicles allowed direct access to archaeological sites. 

 

With regard to the shelters that are decorated, painted or carved, it may be placed a signal 

requiring at least some fundamental rules, obvious, but that are useful to remember: 

• DO NOT DRIVE OUT OF THE MARKED TRACKS AND DO NOT GET TOO CLOSE 

TO THE SITES WITH CARS: the vibrations caused by cars, especially if numerous (as 

noted, never less than 3), can be extremely dangerous for the archaeological sites. 

• DO NOT COLLECT OR CHANGE POSITION OF THE ARCHAEOLOGICAL 

ARTEFACTS SCATTERED ON THE SURFACE: archaeological materials put out of their 

original context irremediably loose their historic value. Collecting anything older than 100 

years old is against the Egyptian law. 
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• DO NOT TOUCH THE SURFACE OF THE SHELTERS: as you shall not touch a work of 

art in a museum. The area is in extreme fragility and sometimes simply brushing it comes 

off fragments. 

• DO NOT ENGRAVE SHELTERS’ WALLS even if they are not decorated and are already 

covered by these evidences of barbarism and ignorance. 

• DO NOT WET THE SURFACE TO MAKE THE PICTURES MORE LEGIBLE FOR 

PHOTOGRAPHS: it is an irresponsible act and very damaging to the conservation of the 

rock and the paint film. 

• DO NOT COLLECT OR DAMAGE STONES OR ROCK FRAGMENTS: apart from being 

banned across the area of the Nature Reserve, in this case they could also be fragments of 

the shelter. 

• DO NOT USE THE SHELTERS AS CAMPING OR PIC NIC AREAS: do not camp, eat or 

drink inside the shelters, or use the surrounding areas as toilet. Camp only in designated 

areas. 

• DO NOT LEAVE ANYTHING INSIDE THE SHELTERS: do not leave any garbage, toilet 

paper or body waste. 

• REPORT ANY DISCOVERIES OR NEW FINDINGS: this will be very useful for the 

investigation and preservation of the site. 

• TAKE CARE OF THIS SITE: with your behavior you will decide the future of these 

precious document of the past. They are already exposed to the relentless sun and strong 

winds. Do not be the cause of further degradation. 

 

The primary concern for the GKNP is the extensive and growing impact of human 

activities in the area relating to desert tourism, hunting and smuggling. It is reported from previous 

observations that solid waste disposal, destruction of vegetation by careless driving and fire wood 

collection have serious negative impacts on the integrity of the ecosystems and the overall aesthetic 

values of the landscape. Therefore it seems necessary to promote a code of behaviour among 

tourists and tour operators and, at the same time, to promote awareness of the deep cultural meaning 

of rock art and other prehistoric remains. 
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ATTACHMENT 1 

Database tables for rock art scenes and subjects. 
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