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1. INTRODUCTION AND DEFINITIONS 
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The aim of a technical inspection is to 
determine the status of the building in 
question. The content must reach all the 
aspects related to/with the conservation and 
maintenance of itself, as well as its behaviour 
since it was built through the time, paying 
special attention on the actual damages and the 
possible pathologies occurred in the past. 
 
Further more the EC Directive on the energy 
performance of buildings (2002/91/EC) demands 
the member states to be responsible for applying 
certification schemes for old (and new) buildings 
and to public display of these certifications which 
entail registration of existing buildings. The 
certificate shall be made available when the 
building is constructed, sold or rented and 
therefore have to be renewed at least every five 
years. 
 
Member states will be responsible for setting 
minimum standards of energy performance for new 
buildings, and existing buildings with a total 
surface area over 1000 m², when they are 
renovated. They will also ensure that suitably 
qualified and independent personnel regularly 
inspect buildings, boilers with an effective output 
of more than 10kW and heating/cooling 
installation. 
 
Within the buildings own circumstances, the 
constructive characteristics are included (materials 
and systems) as well as the historical, cultural and 
socio-economic values.  
 
During the study of the environment you must try 
to fix all those circumstances that might be related 
or be caused of a pathology process. 
 
This paper deals mainly with the following terms: 
survey and inspection.  
 
Both of them have many different meanings and 
according to this fact, the definition here is: 
 

Survey: in this paper the word survey takes the 
form of a data capture, which will be collected 
during the inspection of the conditions of the 
building. Processing and analysing the data is 
undertaken while capturing – the result of this 
process is to be noted in another document.  
 
Inspection: this will be the action of surveying, the 
observation previous to the data capture. It takes 
the form of all the activities related with the 
inspection as watching, smelling, touching and 
listening. 
 
Auditing: examination of the records and reports 
by specialists, other than those responsible for their 
preparation. In this paper, the result of these 
examinations may be taken in as data capture. 
 
Certification/labelling: will raise awareness of 
energy performance of buildings. It will provide 
clear, reliable and impartial information on the 
energy performance of buildings, including 
references to current legal standards. The greater 
transparency will encourage investment in energy 
efficiency by enabling potential purchasers to 
compare buildings in terms of their likely fuel 
costs. The certificate shall be accompanied by 
recommendations to improve the energy 
performance of the property. 
 
The type and range of work carried out on existing 
buildings is very broad and the words used to 
describe the elements are often misunderstood or 
imprecisely used. 
 
In order to be clear and precise in the use of the 
right words and to make sure that the reader of this 
document understands the used understanding, it 
would be beneficial to repeat British Standards 
Institution’s (1993), Glossary of Terms: 
 
Adaptation: accommodating a change in the use 
of a building, this can include alterations and 
extensions. 

http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=Directive&an_doc=2002&nu_doc=91�
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Alteration: changing the structure of a building to 
meet new requirements. 
 
Auditing: examination of the records and reports 
by specialists, other than those responsible for their 
preparation. 
 
Certificate/Labelling: is recognised by the 
Member State and includes the energy 
performance of a building calculated according to 
a methodology based on the general framework. 
 
Conservation: making a building fit for “some 
socially useful purpose”. The actions to be taken to 
prevent decay. It embraces all acts that prolong the 
life of cultural and natural heritage. 
 
Consolidation: including protection and repair, to 
arrest the rate of deterioration suffered by the 
exposed ruins of buildings and monuments. 
 
Conversion: making a building of one particular 
type fit for the purposes of another type of usage. 
 
Energy performance of building: The amount of 
energy actually consumed or estimated to meet the 
different needs associated with a standardised use 
of the building. This amount shall be reflected in 
one or more numeric indicators which have been 
calculated. 
 
Labelling: The member states apply a 
methodology of calculation of the energy 
performance of buildings on the basis of the 
general framework and shall be express in a 
transparent manner and may include CO2 emission 
indicator. The labelling must encourage the 
potential purchasers to compare buildings in terms 
of their likely fuel costs. 
 
Maintenance: ´The combination of all technical 
and administrative actions, including supervision 
actions, intended to retain an item in, or restore it 
to, a state in which it can perform a required 
function´. 

Preservation: ´A method involving the retention 
of the building or monument in a sound static 
condition, without any material addition thereto or 
subtraction there from, so that it can be handed 
down to futurity with all the evidences of its 
charter and age unimpaired´. 
 
Reconstruction: reassembling a building using 
´extant materials and components supplemented by 
new materials of a similar type, using techniques 
approximating to those believed to have been used 
originally, based on existing foundations and 
residual structure, historical or archaeological 
evidence´. 
 
Rehabilitation: work beyond the scope of planned 
maintenance, to extend the life of a building, which 
is socially desirable and economically viable. 
 
Renovation: restoring a building to an acceptable 
condition, this may include works of conversion. 
 
Restoration: restoring the physical and/or 
decorative condition of a building to that particular 
date or event. 
 
Repair: necessary due to damage or decay that 
prevents further deterioration and reinstates 
structural integrity. 
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Programme Leonardo da Vinci_VET-BOOM  Surveyor Manual 

  
12 



Surveyor Manual Programme Leonardo da Vinci_VET-BOOM 
 

 
 13 

 

Before any action in the inspection is made, the 
technician must collect the following information 
to identify the building: 
 
• Location. Site plan and location plan 
• Use: residential, industrial etc. 
• Date of construction or last rehabilitation. 
• Identification of the property. 
• Identification of the person entitled to do the 

inspection. 
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3. ALTERATIONS ON THE ENVIRONMENTS THAT CAUSES 
DETERIORATION AND DECAY  

 



Programme Leonardo da Vinci_VET-BOOM  Surveyor Manual 

  
16 



Surveyor Manual Programme Leonardo da Vinci_VET-BOOM 
 

 
 17 

 

DAMAGED CONSTRUCTION SYSTEM POSSIBLE ALTERATIONS 
FOUNDATIONS Pave of surrounding areas 

Performance of roads 
Performance to supply services 
Soil movements 
Seismic movements 
Shrinks and swells 
Excavations 
Movements from near buildings  

STRUCTURE Variations on temperature 
Pollution 
Soil movements 
Seismic movements 
Wind loads 
Movements from near buildings 

FACADE  Variations on temperature 
Variations on moisture 
Rain conditions 
Pollution 
Seismic movements 
Wind loads 

ROOF Rain conditions 
Pollution 
Wind loads 

 
BUILDING SERVICES  POSSIBLE ALTERATIONS 
PIPE SYSTEM Corrosion (inside and outside) 

Construction movements 
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To consider how the constructing systems work, it 
is convenient to have a look at the different 
elements that we might find on the building. 
 
The next tables show a guide of the constructing 
system to help in the analysis process and 
identification of the different elements in the 
building. 
 
A. Foundations 
B. Structural frames 
C. Wall construction 
D. Wall materials and coverings 
E. Roof structures 
F. Roof coverings 
G. Building Services 
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A. Foundations 
CRONOLOGY TYPOLOGY  
c. XII-XX Footings: spreading the load of a building by increasing the width of the wall below ground level. 
c. XI-XX Piles: individual or grouped were used on poor ground 
c. XV Rafts: made up from layers of rubble, pebbles, gravel, clay or mortar. Concrete ones were used 

from early nineteenth century. 
c. XIX Concrete: trench-filled foundations 
c. XIV Foundation arches: to spread high loadings along the length of the foundation between 

intermediate piers. 
c. XV-XVIII Below ground masonry: were used by medieval builders for building on waterlogged, marshy and 

poorly consolidated land. 
c. XVIII-XX Basements, cellars and pavement vaults: masonry was kept dry, and dampness excluded.  

 
B. Structural frames 
CRONOLOGY TYPOLOGY 
c. XIII Timber frame: the two main forms are the box frame and cruck 
c. XVIII Cast iron frame: started in fire-proof buildings 
c. XIX Wrought-iron frame: led the use of glazing and cladding 
c. XIX Mild-steel frame: skyscrapers  
c. XX Reinforced concrete frame:  
c. XX Prefabrication and standardization 
 
C. Wall construction 
FORMS DESCRIPTION 
SOLID A wall constructed of structural units, bricks or stone, bedded one on top of the other in a pattern or 

bond to ensure strength and stability. 
MASS Homogeneous material as earth, clay or concrete, usually formed between shuttering. 
FACED WALL A wall in which the facing and backing are so bonded as to result in a common action under load. 
VENEERED WALL A wall having a facing that is attached to the backing but not so bonded as to result in a common 

action under load. 
DOUBLE LEAF WALL Two leaves and the space between filled with mortar. 
CAVITY WALL Two tied leaves and the space between being left as cavity. 
FRAMED A wall based on a structural frame. 
 
D. Walls - materials and coverings  
MATERIALS COVERINGS AND FINISHES 
MORTAR PLASTER 
POINTING RENDER 
BRICK CLAY RENDER 
CAVITY WALL 
CONSTRUCTION 

STUCCO 

DAMP-PROOF COURSES PATENT STUCCOES 
STONE COADED STONE 
COBBLE AND PEBBLE PARGETTING 
FLINT HARLING 
CHERT CHALK SLURRY 
TERRACOTA COAL TAR 
COADE STONE TILE HANGING 
FAIENCE SLATE HANGING 
GLAZZED CERAMICS BRICK TILES 
STONEARE WEATHERBOARDING 
COB  
CLAY LUMP  
CONCRETE  
SHUTTERED CLAY  
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E. Roof structure 
CRONOLOGY TYPOLOGY 
c.XIII Single roof: couple, close couple or collar construction. Longitudinal rigidity was introduced with the 

use of ridge pieces and purlins, and transverse rigidity with parallels rafters and scissor bracing. 
c. XIII-XIV Crown-post truss: supporting a collar purlin. (for churches and high-status domestic buildings) 
c. XIV Arch-braced roof: popular, together with the use of wind bracing  
Late c. XIV Hammer-beam roof: for open and decorative roofs 
c. XIV-XVI King-post truss: Supporting a ridge piece. 
c. XVI Queen-post truss: supporting a collar 
c. XIV-XV Cruck roof: cruck forms, such as raised, middle and upper crucks 
From c. XVIII Mansard truss: to make use of the attic space 
Late c. XVII Long-span roof: modified king and queen post trusses, with secondary struts and post, allowed 

long-span roofs to be formed, often with shallow pitches and low ridge lines. Alternative roof forms 
were also developed, such as the hipped roof with central flat area, the M-shaped or “butterfly” roof, 
and the multiple-pitch or “saw-tooth” roof. 

Late c. XIX Composite roof: combination of timber, iron or steel members making best use of the structural 
qualities of the materials. 

c. XIX Iron or steel roof: Was use for large spans until the adoption of portal frame construction in the 
1950s. 

Late c. XIX Clinker-based concrete: unreinforced concrete fill between iron or rolled steel joist used for fire-
proof flat-roof construction. 

 
F. Roof covering 
MATERIAL DESCRIPTION 
TILES Clay tiles introduced by the Romans, fir-proofing material. Concrete tiles were introduced late 

nineteenth century. 
SLATES Natural river slates. 
WELSH SLATE Lightweight and readily available material 
STONE FLAGS AND TILES Flags are thick, heavy slabs, usually of sand stone, while stone tiles are thinner, lighter material 

usually from limestone. Laid without mortar. 
THATCH Restricted in urban centres due to the risk of fire. 
SHINGLES Originally of cleft oak or elm but lately of western red cedar. 
LEAD SLATES To cove complex roofs forms 
CAST-IRON TILES Used in buildings like Victoria Towers and Palace of Westminster. 
CORRUGATED IRON Wrought-iron sheets. 
LEAD Used for pitched and later for flat roofs, and also for covering and weathering many roofscapes 

features 
COOPER Strong and lightweight sheet. 
ZINC Cheap substitute for cooper. 
ASPHALT A mixture of bitumen and inert mineral matter available either as natural mined rock or lake asphalt, 

or as a mechanical blend of the two materials. 
BITUMINOUS FELT Used as a flat-roof covering has been now superseded by modern high performance felts and 

single-layer membranes. 

 
G. Building Services 
PIPE MATERIAL DESCRIPTION 
LEAD  The oldest material for water piping. Since lead is a poisonous heavy metal the EU has banned its 

use in water systems.  
GALVANIZED STEEL  From 70s years of 20th century zinc-coated steel pipes. Very often used in the past but also today 

Galvanized steel pipes service life according to use is only 12 to 15 years depending on flow rate, 
water chemical composition and quality of zinc coat. 

DUCTILE-IRON  Some piping of this type has been in use for over 100 years, 
AZBESTO-CEMENTOUS Used for vertical drains. Negative influence fiber to human organism, asbestos fibre is a deadly 

hazard to humans when breathed into the lungs. 
COPPER  Copper used Egyptians 2 500 years B.C., Romans in water piping, cisterns. Often used in the past 

but also today. 
CAST IRON  Often used in the past for vertical drains 
CONCRETE Concrete pipe is made in steel forms from plain concrete B III-IV. Using solely for outdoor 

systems. Concrete drainage pipes under floor - leaky joints, waste water enters the basement. 
GLASS Used for drainage of various corrosive liquids, tube links in the chemical, pharmaceutical and food 

industries,  
VITRIFIED CLAY Vitrified clay pipe is made from selected clay and shale. Joints constructed before the year 1990 

are very often faulty – drainage is leaky. 
PLASTIC Cheap substitute for copper. Thin-walled PVC pipes and fittings with degraded sealing materials, 

unventilated for vertical drains. Today used very often 
MULTIPLAYER Newest trend in installation, it combines advantages of plastic with metal advantages 
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5. INSPECTION AND SURVEYING 
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During the inspection-phase of a building survey, 
observations are made and samples may be taken 
for analysis. From these data inferences may be 
drawn, defects diagnosed and conclusions reached. 
 
When a complete building is being inspected, it 
will be useful to work in a logical order. For this 
survey format it is suggested, that the inspection is 
undertaken from the ground to the roof and from 
the outside to the inside.  
The observation of the elements will involve 
looking, touching, smelling, listening in attempting 
to understand the absolute condition of an element 
or component of a construction.  
 
Responses to these will be governed both by 
personal experience and education/knowledge of 
the building so far gained. In this guide the content 
of the inspection is referred to: foundations, 
structure, facades, flat roof, pitched roof and 
services. 
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1. SUBSTRUCTURE AND STRUCTURE 
Damage Type Source Element Effect 
Deformation Settlement Failure on soil 

Insufficient dimension 
Load increase  

Foundation 
Load Bearing wall 

Collapse 
Breaking 

Collapse Settlement Walls 
Columns  

Absence of verticality  

Curved surface Settlement 
Insufficient dimension 
Load increase 

Walls 
Columns 
Beams 

Absence of plane surface 

Flexion  Insufficient dimension 
Load increase 

Walls 
Columns 

Absence of plane surface 

Collapse Settlements 
Collapse 
Insufficient dimension 
Load increase 

Arches 
Vault 
 

Absence of direction 

Deflection Insufficient dimension 
Load increase 
 

Beams 
Floor partition 
Slabs 

Absence of direction 

Breaking Crack Settlement Load bearing wall Vertical crack 
Diagonal crack 
Arch crack 

Reinforced concrete 
beams 

Vertical crack 

Vaults Straight line crack on the 
directional line 
Perpendicular crack to the 
directional line 

Push from soil or any 
element 

Retaining wall Vertical crack in the 
junction with floor 
partitions 

Reinforced concrete 
beams and columns 

Diagonal crack on beams 
in the junction with the 
column 
Horizontal crack on the 
column’s head 
 

Thermal movements Vaults 
Load bearing walls 

Straight line crack on the 
directional line 
Diagonal crack  

Reinforced concrete 
beams and columns 

Vertical crack in beams 
Horizontal crack on 
column’s head 
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Damage Type Source Element Effect 
Breaking Fissure Mechanical actions and 

deformation 
Load bearing and 
retaining walls 

Vertical fissure by push 
but don’t break it 
Horizontal fissure by 
rotation or flexion 

Columns Horizontal fissures by 
flexion 

Beams Diagonal fissure from 
deflection 
Horizontal fissures on the 
base from deflection 

Reinforced concrete 
vaults 

Straight line fissure on the 
directional line 

Faults during the 
execution 

All reinforced 
concrete elements 

Fissures along the flexion 
reinforcement 
Fissures on the top of 
walls and column’s head 

Hydrothermal movements  All reinforced 
concrete elements 

Repeated and located 
fissures 

Corrosion of reinforcement All reinforced 
concrete elements 

Fissures along the 
reinforcement 

Corrosion Corrosion Previous rusting Metal profiles Lost of material 
Immersion Reinforcement of the 

concrete 
Lost of material 

Differential air 
Galvanized pair 

Metal profiles Local lost of material 

Attack by chloride 
Carbonization of concrete  

Reinforcement of the 
concrete 

Lost of metal and swell 

Erosion Physical Water absorption and frost Masonry and concrete 
elements  

Disintegration 
Lost of material on the 
surface 

Chemical Water absorption and 
contaminant 

Masonry and concrete 
elements  

Galleries 
Hollows 
Lost of cement 
Crust 
Efflorescence 

Biological Insects  Wooden elements Galleries and lost of 
materials 

 Fungi Wooden elements Blue colour 
Decay and lost of material.  
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2. FACADES 
Element  Material  Inspection  Survey  
Plinth  Stone 

Brick 
Blocks 
Mortar  
Paint  

Dampness 
Efflorescence 
Erosion: mechanical, physical, 
chemical 
Cracks and fissures 
Detachments  

Existence of capillary barrier 
Absorption and suction rates 
Mechanical resistance 
Mineralogical composition 
Constructive system 
 

Reinforced concrete Dampness 
Efflorescence 
Erosion: mechanical, physical, 
chemical 
Cracks and fissures 
Detachments  
Reinforcement  

Existence of capillary barrier 
Absorption and suction rates 
Mechanical resistance 
Mineralogical composition 
Constructive system 
Cover of reinforcement 
 

Ceramic tiles Dampness 
Mechanical erosion 
Detachments 
Cracks and fissures 

Existence of capillary barrier 
Adherence system 
Integrity of the support 
 

Wall  Stone (inc. cladding) 
Brick 
Blocks 
Mortar 
Paint 

Dampness 
Efflorescence 
Erosion: mechanical, physical, 
chemical 
Cracks and fissures 
Detachments 

Constructive system 
Absorption and suction rates 
Interstitial condensation 
Breakage of pipes 
Mineralogical composition 
Sealing protection 
Pointing 

Reinforced concrete Dampness 
Efflorescence 
Erosion: mechanical, physical, 
chemical 
Cracks and fissures 
Detachments  
Reinforcement 

Existence of capillary barrier 
Absorption and suction rates 
Mechanical resistance 
Mineralogical composition 
Constructive system 
Cover of reinforcement 
 

Ceramic tiles Dampness 
Cracks and fissures 
Detachments  

Constructive system 
Adherence system 
Mechanical resistance  

Steel sheet Rusting and corrosion 
Deformations 
Detachments  

Constructive system 
Thickness and protection of the 
sheet 

Wood  Deformations 
Fungi and moss 
Insects  

Constructive system 
Previous treatments 
Reach of the attack 

Glazing and protections Carpentry:   
Wood  Filtrations 

Deformations 
Fungi and moss 
Insects  

Construction details 
Previous protection 
Reach of the attack 

Metals  Filtrations 
Deformations 
Rusting and corrosion 
 

Construction details 
Thickness and protection  

Plastics  Filtrations 
Deformations 
Decolouration  

Construction details 
Thickness and protection and 
reinforcement 

Panels:   
Glass 
Plastic  

Transparency 
Level of internal lighting  

Composition 
Transmission rate and reflexion  

Balconies and terrace Stone 
Brick 
Mortar 
Concrete  

Id. “walls” Id. “walls” 
Drain system 

Wood 
Metal 
Plastic 

Id. “carpentry” Id. “carpentry” 
Connection system and protection 

Cornices, eaves and 
moulding 

Stone 
Brick 
Mortar 
Concrete 

Id. “carpentry” Id. “Balconies and terrace” 
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3. FLAT ROOFS 
Element Material  Inspection  Survey  
Surface  Support  Deformations 

Cracks and fissures 
Constructive system 
Mechanical resistance 
Dilatation joints 

Water proof membrane Filtrations 
Superficial status 

Composition of the membrane 
Adherence system 

Superficial protection Integrity  
Punch  

Constructive system 
Mechanical resistance 

Dilatation joint Cord and overlaps Water proof 
Integrity  

Constructive system 
Independence  

Wall connection Sealing  Water proof 
Integrity  

Constructive system 
Independence  

Outlet Cup and grating Integrity 
Filtrations 
Cleanliness  

Constructive system 
Periods of cleaning 

 
4. PITCHED ROOFS 
Element  Material  Inspection  Survey  
Surface  Support  Deformations 

Cracks and fissures 
Mechanical resistance 
Constructive system 
Dilatation joints 

Covering (tiles, slate, sheets, 
stone…)  

Integrity of the elements 
Overlaps  

Constructive system 
Water proof of the elements 

Valleys and ridge Tiles 
Sheet 

Integrity 
Overlaps 

Constructive system 
Waterproof 
Assembly 
Overlap length  

Eaves  Structure  Deformations  Constructive system 
Mechanical resistance 

Covering  Integrity  
Overlap with the gutter 

Constructive system 

Wall connection Gutter 
Lead sheet 

Overlap 
Dilatation  

Constructive system 
Independence  

Dome  Carpentry  
Transparent element 

Id. “carpentry in façade” 
Gutter for the condensation 
water 

Id. “carpentry in façade” 
 

Gutter and down pipe Steel, lead, copper, PVC 
sheet 

Real necessity 
Operation 
Filtrations 
Assembly  

Constructive system 
Sections (capacity) 
Slope 
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5. WATTER SUPPLY AND SEWAGE 
Element Material  Inspection  Survey  
Connections  Lead 

Galvanized steel 
Blows 
Breakages 
Detachments 
Incrustation CO3Ca 
Rust incrustations 

Flow 
Accidental dampness 
Water coloured by rust 

Down pipes Zinc 
Fibrocement 
PVC 
Iron 

Obstructions 
Blows 
breakages 

Water run 
Connections with gutters 
Bases  

Gutters  Zinc 
Fibrocement 
PVC 
Iron 

Detachments 
Breakages 
 

Assemblies 
Cleanliness 
Slope 
Connection with down pipes 

Horizontal net Cement 
Fibrocement 
Iron 
PVC 

Collapse of galleries 
Cleanliness of wells 
Breakage 
Obstructions  

Water run 
Status of galleries 
Connection with wells 
Continuity and integrity of 
connections. 

Pipes insulation Calcium silicate 
Cellular elastomeric 
Cellular glass 
Cellular polystyre 
Cellular polyurethane 
Diatomaceous silica 
Mineral fiber 

Damages  
Breakage, torn or punctured 
Wet status  

Water penetration 
Accidental dampness 
Mechanical damages 
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6. ANALYSES OF THE MOST FREQUENT PATHOLOGIES 
 



Programme Leonardo da Vinci_VET-BOOM  Surveyor Manual 

  
34 



Surveyor Manual Programme Leonardo da Vinci_VET-BOOM 
 

 
 35 

 

The study of a pathology process starts with the 
detection of defects and once they have been 
detected, sometimes the evidence of a potential 
defect is available to the surveyor instantly, or 
further investigation may be necessary before final 
diagnosis can be reached. 
 
The aim now is to know the origin and the 
evolution of the decay, to understand the cause of 
the origin of the decay and after that remove it and 
repair the defect. 
For this phase the previous mentioned knowledge 
and experience about pathology, is necessary to 
make a good evaluation of the collected data.  
 
In the next tables, lists with the most frequent 
pathologies are shown.  
 
1. Pathologies on facades 
2. Pathologies on structure 
3. Pathologies on roofs 
4. Pathologies on services 
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1.  PATHOLOGIES ON FACADES 
Damage Type Source  Element Effect 
Dampness Capillary action Ground water absorbed by 

the walls 
Low level of walls Damp stains 

Efflorescence 
Erosion 
Detachment 

Microcapillary action As above from a 
horizontal platform on the 
wall 

Wall over balconies 
and cast elements 

As above 

Filtration Miss or absence of 
damproof 
Cracks 
Porosity 

Eaves and cornices 
Windows 
Terraces 
 

As above 

Condensation Condensation on inner 
surface 

Internal finishing of 
the external wall 
 

Damp patches 
Water drops 
Mould 

Interstitial condensation External walls, above 
all in cold bridge 

As above and filtration 

Hygroscopic condensation  Gutters and down 
pipes 

Damp stains 

Accidental Broken ducts Low level of external 
wall 

Damp stains 

Filth Deposit Pollution 
Ridged wall 

External wall Dirtiness of protected 
areas 

Differential stain Pollution 
Rain 
Wall’s texture 
Wall’s geometry 

External wall with 
prominences 

Clean and dirty stains 

Cracks  Cracks Mechanical actions: 
- differential 

movements 
- Deflections 
- Vertical loads 
- Horizontal 

pressure 

Wall without 
openings, more 
frequent on corners 

Cracks: 
- unloaded arch 
- 45º 
- horizontal 

Thermal actions: 
Dilatations and 
contractions 

Corners 
Upper levels 

Vertical cracks 
 

Cracking Support Wall without 
openings 

Different cracks 
depending on the 
support 

Thermal actions Wall without 
openings 

Different fissures 
horizontal and vertical 

Water retraction Renders and finishing “map” of cracks 
Corrosion in reinforcement Concrete elements 

Reinforced renders 
Cracks along 
reinforcement  

Defects on materials 
during their production 

Finishing Different crack 

Detachment Continue adherence Dilatations and 
contractions 
Deformation 
Frost 
Salts 

Renders 
Tiles 

Fall of the finishing 

Connections Defect and broke 
connection 

Cladding 
Tiles 

Fall of the element 

Efflorescence 
 

Soluble salts Moisture 
Existence of soluble salts 

Walls: 
Brick 
Masonry 
Concrete 
Cladding 

Stains of salt 

Rusting and corrosion Rusting Absence of protection Metal elements on 
walls 
 

Rusting 

Corrosion Previous corrosion 
Sinking 
Air 
Electricity 

Metal elements on 
walls 

Lost of the material 
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Damage Type Source  Element Effect 
Erosion Mechanical Impacts 

Abrasion 
Plinths Waste 

Detachments 
Scratches 

Physical Meteorology agents Prominence on walls Waste 
Chemical Rain 

Moisture 
Pollution 

Stone walls Lost of cement 
Detachments 
Bubbles 

Insect infections Arachnid Holes and cracks Masonry Spider’s net 
Beetles Dampness and cracks Wooden elements Destruction by galleries 
Death watch beetle Infection Wooden elements Destruction by galleries 
Domestic animals Use Plinths and doors Mechanical erosion 

 
Birds Absence of maintenance Eaves and cornices Filth by excrements 

Fungal infections Fungus Dampness 
Deficient ventilation and 
maintenance 

Wooden elements Decay 
Colour 

Mould Dampness 
Deficient ventilation and 
maintenance 

Porous materials Stains 
Smells 
Biochemistry erosion 

Moss Dampness 
Deficient ventilation and 
maintenance 

Porous materials Stains 

Gramineous Dampness 
Soil 

Corners 
Gutters 

Plants 
Deformation 

Trees Gardens Plinths Cracks 
Deformations 
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2. PATHOLOGIES ON LOAD BEARING ELEMENTS 
Damage Type Source Element Effect 
Deformation Settlement Failure on soil 

Insufficient dimension 
Load increase  

Foundation 
Load Bearing wall 

Collapse 
Breaking 

Collapse Settlement Walls 
Columns  

Absence of verticality  

Curved surface Settlement 
Insufficient dimension 
Load increase 

Walls 
Columns 
Beams 

Absence of plane 
surface 

Flexion  Insufficient dimension 
Load increase 

Walls 
Columns 

Absence of plane 
surface 

Collapse Settlements 
Collapse 
Insufficient dimension 
Load increase 

Arches 
Vault 
 

Absence of direction 

Deflection Insufficient dimension 
Load increase 

Beams 
Floor partition 
Slabs 

Absence of direction 

Breaking Crack Settlement Load bearing wall Vertical crack 
Diagonal crack 
Arch crack 

Reinforced concrete 
beams 

Vertical crack 

Vaults Straight line crack on 
the directional line 
Perpendicular crack to 
the directional line 

Push from soil or any 
element 

Retaining wall Vertical crack in junction 
with floor partitions 

Reinforced concrete 
beams and columns 

Diagonal crack on 
beams in the junction 
with the column 
Horizontal crack on the 
column’s head 

Thermal movements Vaults 
Load bearing walls 

Straight line crack on 
the directional line 
Diagonal crack  

Reinforced concrete 
beams and columns 

Vertical crack in beams 
Horizontal crack on 
column’s head 

Fissure Mechanical actions and 
deformation 

Load bearing and 
retaining walls 

Vertical fissure by push 
but don’t break it 
Horizontal fissure by 
rotation or flexion 

Columns Horizontal fissures by 
flexion 

Beams Diagonal fissure from 
deflection 
Horizontal fissures on 
the base from deflection 

Reinforced concrete 
vaults 

Straight line fissure on 
the directional line 

Faults during the execution All reinforced 
concrete elements 

Fissures along the 
flexion reinforcement 
Fissures on the top of 
walls and column’s head 

Hydrothermal movements  All reinforced 
concrete elements 

Repeated and located 
fissures 

Corrosion of reinforcement All reinforced 
concrete elements 

Fissures along the 
reinforcement 

Corrosion Corrosion Previous rusting Metal profiles Lost of material 
Immersion Reinforcement of the 

concrete 
Lost of material 

Differential air 
Galvanized pair 

Metal profiles Local lost of material 

Attack by chloride 
Carbonization of concrete  

Reinforcement of the 
concrete 

Lost of metal and swell 
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Damage Type Source  Element Effect 
Erosion Physical Water absorption and frost Masonry and 

concrete elements  
Disintegration 
Lost of material on the 
surface 

Chemical Water absorption and 
contaminant 

Masonry and 
concrete elements  

Galleries 
Hollows 
Lost of cement 
Crust 
Efflorescence 

Biological Insects  Wooden elements Galleries and lost of 
materials 

 Fungi Wooden elements Blue colour 
Decay and lost of 
material.  
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3. PATHOLOGIES ON ROOF 
Damage Type Source Element Effect 
Dampness Filtration  Fault or absence of damp-

proof 
Cracks and fissures 
Porosity 

Roof surface 
Eaves and cornices 
Terrace 

Damp stains 
Water drops 
Moss  

Condensation  Internal surface 
condensation 

Inner leaf in roofs Damp stains 
Water drops 
Moss 

Accidental  Broken ducts Gutters and down 
pipes 
Drains  

Damp stains 
Water drops 
Moss 

Cracks and fissures Cracks  
  

Mechanical actions: 
Settlements and 
deflections 
Flexion and curved surface 
Vertical loads 
Horizontal push 

Roof surface 
Gables 
Side eaves 
 

Different cracks: 
Load arch 
45º 
Horizontal  

Thermal actions 
(dilatations and 
contractions) 

Roof surface 
Gables 
Side eaves 

Different cracks: 
Load arch 45º 
Horizontal  

Fissures Thermal actions  Floor tiles on flat roofs Different fissures 
Corrosion of reinforcement Reinforced concrete 

elements 
Fissures along 
reinforcement  

Detachments  Continuous 
adherence  

Tensile strength: 
Dilatation/contraction 
Elastic deformation 
Interface dilatation: 
Frost 
Salt crystallization 
Mechanical action by birds 

Tiles  Separation and fall of 
eaves and edges 

Connections  Breakage or fault of the 
element 

Tiles  Separation and fall of 
eaves and edges 

Rusting and corrosion Rusting  Absence of protection Metal elements Rusting  
Corrosion  Previous rusting 

Immersion 
Differential air 
Galvanized pair 
Internal corrosion 

Metal elements Lost of material 

Erosion  Mechanical  Wind  Spikes  
Edges  

Wasting  

Physical  Weather agents Eaves and edges Breakage  
Chemical  Rain  

Dampness 
Pollution 

Eaves and edges Galleries 
Hollows 
Lost of cement 
Crust 
Efflorescence 

Organisms (animals) Birds  Absence of maintenance Roofs and eaves 
Attic  

Breakage 
Filth by excrements  

Organisms (fungi and 
plants) 

Fungi  Dampness  
Fault of ventilation 
Fault of maintenance 

Wooden elements Putrefaction  
Colour  

Moss  Dampness 
Fault of ventilation 
Fault of maintenance 

Porous materials Stains  

Gramineous  Dampness  
Accumulation of soil 

Valley tiles 
Gutters 
Edges  

Plants 
Deformations 
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4. PATHOLOGIES ON SERVICES 
Damage Type Source Element Effect 
Blockage CO3Ca Deposit of CO3Ca from water 

Water composition  
Water velocity  
Pipe coarseness 

Connections and 
junctions of pipes 

Reduction of flow 

Waste materials Internal deposit on rough 
surfaces or discontinuity on 
connections 

Horizontal ducts Reduction of the flow 
Pressure increase 
Breakages 

Breakages  Porous  Corrosion of iron and steel 
pipes 
Disintegration of fibrocement 
ducts 
Chemical water composition 
Water temperature 
Water velocity 
Particles scouring 
Combination copper + 
galvanized steel 

Junctions, down pipes 
and horizontal net for 
sewage and heating 

Accidental dampness 

Cracks  Traction  
Tensile strength 
Punch  
Excessively high  
temperature  
Extremes of temperature 
Ground loading 
Construction loading 
Impact 

All sorts of ducts Accidental dampness 
 

Detachments  Fault on connections 
Corrosion 
Dilatation/contraction 

External gutters and 
down pipes 

Accidental dampness 

Linear changes Large deflections Medium in pipe weight Horizontal ducts Accidental dampness 
Deflections, 
expansion, contraction 

Load by fittings 
Wrong pipes location to  
constructions 
Thermal changes 

Horizontal ducts Accidental dampness 

Cavitations Less pressure All sorts of ducts Water hammer 
Hygienic 
contamination 

Backflow - Suction of 
contaminated water 

Contaminants or pollutants 
introduction into drinking 
water  
Under pressure in piping 
owing to water hammer 

Cross-connections Back siphonage 

Growth of bacteria Insufficient water temperature, 
sediment and stagnation 

Hot water distribution 
system 

Pneumonia 
Pontiac fever 

Stagnant water quality 
decreasing 

Water stagnation  Break or storage tank  

Elevation of CW 
temperature over 12 
°C 

Piping without insulation All sorts of ducts  

Acoustic discomfort Noisy from piping Noisy department close 
protected rooms  
Plumbing fixture securing to a 
structure 
High water flow rates 
Pumps and compressor  
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7. DIAGNOSIS AND REPORT 
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The observations and inferences derived from a 
survey can be relayed to the client by a written 
report. 
 
The surveyor should give careful consideration to 
including the following additional information: 
 
Instructions: The instructions on which the survey 
was undertaken, specific requirements and agreed 
variations, should be laid out. 
 
Limitations and exclusions: It is necessary that 
limitations on access to parts of the building or 
certain elements of construction are made 
explicitly and the method of the inspection is 
explained. 
 
Background information: The report should give 
sufficient background information to set the scene 
for the client and secondary readers. 
 
Structure of report: The report should be 
structured following all the process indicated in 
this manual, from the identification of the building 
to the diagnosis of the decay. 
 
Illustrations: Sketches, detailed drawing, plans 
and photographs 
 
Certification/labelling: The certification scheme 
shall evaluate the energy performance of new and 
existing building. The certificates shall be made 
available when the building is constructed, sold or 
rented. The certificates should be renewed at least 
every five years. In public buildings, the 
certificates shall be prominently displayed to help 
disseminate information on energy performance. 
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8. ACCESSIBILITY 
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8.1 INTRODUCTION 

Many exiting buildings in Italy (both public and 
private) opened to the public are not fully 
accessible to disabled people due to the presence of 
several architectural barriers (AB).   
 
By “architectural barriers” we mean all those 
obstacles which prevent or limit people with 
temporary or permanent impairments to carry out 
actions which are easy and possible for people 
considered “normal”.  
 
Architectural barriers are: 
 
1. physical obstacles that can represent a source 

of discomfort, a difficulty or a danger for the 
mobility of an individual, in particular a 
disabled with reduced movement capacity and 
either permanent or temporary impairment; 

 
2. obstacles that limit or prevent people (in 

particular disabled) to safely use parts, 
equipments and components; 

 
3. the lack of appropriate signs or markings, that 

can help people (in particular disabled with 
visual or hearing limitations) to properly direct 
themselves and to recognize places and 
sources of danger. 

 
Accessibility is the possibility given to anybody (in 
particular disabled) to reach and to live a built-up 
environment independently and in safety. 
 
The Italian regulation defines three different levels 
of accessibility: accessibility, visitability, 
adaptability. 
 
Accessibility is the possibility given to any 
individual (in particular disabled) to reach a 
building, to easily get into and to use spaces and 
equipments independently and in safety (total 
accessibility). 

 
Visitability is the possibility given to any 
individual (in particular disabled) to reach common 
spaces and at least one bathroom (limited 
accessibility). By common spaces we mean those 
parts of a building where a citizen get in touch with 
the others (for example a dining or sitting room in 
a house, a meeting room, a rest room, a bar and so 
on in an office building). 
 
Adaptability is the possibility to modify during 
time the built-up environment in order to 
accommodate the needs of individuals with or 
without disabilities or to accommodate the needs 
of persons with different types or degrees of 
disability (deferred accessibility). 
 
In order to assure the accessibility of a building, a 
systematic survey of the existing  architectural 
barriers must be planned by means of a well 
defined and coordinated methodology, hereafter 
explained.  

8.2 THE TOOL 

By “systematic survey” of the architectural barriers 
we mean all the necessary actions to be done in 
order to identify first and to graphically represent 
after, the existing architectural barriers inside a 
building. 
 
Especially for existing and very old buildings, 
accurate and updated information on architectural 
barriers are lacking, even because the national 
regulations on this topic are really recent.  
 
In particular, in order to properly survey the 
architectural barriers not only their identification 
but even a correct graphical representation is 
necessary, so to draw their presence and position 
on the building’s plans.  
 

 
 
Example for pictures  
(width 8 cm, height as necessary) 
 
Border line 5 pt 
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So, the systematic survey can be considered as a 
necessary tool in order to have a true picture of the 
real situation of the architectural barriers inside 
public or private buildings open to the public. 

8.3 THE METHOD 

The systematic survey is based on specific 
checklists called “survey checklists”. They are in 
the form of a questionnaire that surveyors must fill 
in answering with a simple “yes” or “no”. These 
checklists summarize, with a limited but 
meaningful number of questions, the contents of 
the Italian regulations on accessibility. 

8.4 THE STRUCTURE 

The systematic survey is divided into three main 
parts: 
 
1. building analysis (preliminary stage) 
 
2. building investigation (technical stage) 
 
3. representation of the AB on the drawings 

(drawing stage) 

8.5 BUILDING ANALYSIS 

First of all, the surveyor must make an inspection 
of the building and collect both the original and the 
most updated drawings (plans, sections and so on) 
in order to analyse the building itself and to 
organize the future in field investigation campaign. 
 
In particular, the drawings of the building are 
necessary in order: 
 

1. to previously identify those rooms and inner 
paths (both horizontal and vertical) that must 
provide accessibility, visitability and 
adaptability by mean of a functional diagram 
of the building; 

 
2. to prepare the survey checklists for the 

building investigation; 
 
3. to draw the architectural barriers on the 

building plans so to provide a detailed picture 
of the existing situation in order to plan the 
future interventions. 

 
With the functional diagram the building is divided 
into areas such as common spaces, functional 
rooms, corridors (horizontal mobility), stairs, 
ramps, elevators and platform lifts (vertical 
mobility). These areas can be inside or outside the 
building and they are classified according to their 
specific function (Fig.1). 
 
The functional diagram is useful in order to 
identify those spaces where the inspection must be 
done with reference to the different level of 
accessibility. The Italian regulations prescribes the 
areas (spaces and rooms) that must be “accessible”, 
“visitable” and “adaptable” according to the 
building typology.  
 
Once the number and the typology of the rooms 
have been established, it is necessary to assign an 
identification number ID to the areas to be 
investigated. The ID is made up of two parts. 
  
The first part characterize the space by mean of 
one letter (A= parking spaces; B= exterior routes; 
C= entrance; D= internal spaces) and one number 
that specifies its destination (1= catering areas: 
café, dining hall; 2= bathrooms, etc.). The internal 
routes are divided into two classes: E1= horizontal 
mobility (corridors) and E2 = vertical mobility 
(ramps, elevators, platform lifts, etc.). 
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The second part pinpoints the different areas inside 
the building. Again, it is made of two numbers. 
The first number indicates the floor (0= ground 
floor, 1= first floor, etc.), the second one is 
necessary when on the same floor more than one 
area with the same characteristics is present. 
 
The ID will transferred both on the drawings of the 
building and on the survey checklists (Fig.2). 
 
The survey checklist is a questionnaire useful to 
the surveyor during the investigation phase in the 
building in order to identify the architectural 
barriers. The surveyor answers the questions in a 
very simply way. He/she has to thick in a box the 
answer “yes” or “no”. 
 
The questions in the checklists are formulated 
according to the Italian regulations on accessibility 
(Fig.3). 
 
Other information are required in the checklist 
such as: 
 
1. code number  
 
2. name and address of the building 
 
3. data of the survey 
 
4. name of the surveyor 
 
These information (code, name and address of the 
building) are helpful to fill all the documentation 
in. The name of the surveyor is important to have 
additional information and future clarification on 
the carried out investigations. 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1 - The general functional diagram of the building  

 

Fig. 2 - Example of a drawing with the ID of the areas to be 
investigated  (plan of the ground floor of a school building) 
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8.6 BUILDINGINVESTIGATION 
Fig. 3 - Example of a survey checklist sheet (parking space) 
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8.6 BUILDING INVESTIGATION 

Once in front of the building, the investigation 
begins. The surveyor has to fill all the survey 
checklists in that he/she has prepared according to 
the functional diagram in the first phase of the 
systematic survey. During the investigation phase, 
pictures of the architectural barriers must be taken 
in order to provide more information.  
 
Moreover, the following instruments are necessary:  
 
1. survey checklist sheets; 
 
2. measuring tape in order to verify the standard 

prescribed by the regulations;  
 
3. camera. 
 
In order to check in great detail the spaces 
necessary to manoeuvre a wheelchair and the 
accessibility to all the facilities, the use of a 
wheelchair during the investigations is highly 
recommended.  
 
At least two surveyors are necessary during the 
investigation. One fills the survey checklists in 
while the other takes the measures (in order to 
answer the questions of the survey checklists) and 
the pictures (to be attached as documentation).  

8.7 REPRESENTATION OF THE AB 
ON THE DRAWINGS 

Afterwards the investigation has been done, it is 
necessary to identify the surveyed architectural 
barriers on the drawings of the building. The aims 
of this third phase of the systematic survey are:  
 
to have a complete picture of the architectural 
barriers in the building (location and typology) to 
be given to the owner and/or to the responsible of 

future interventions (technicians, designers, public 
bodies);  
to identify the most important intervention to be 
done (and that cannot be postponed) in case that a 
global intervention on the whole building is not 
possible because of economical reasons, for 
example.  
 
The surveyor indicates on the drawings the 
architectural barriers with a number that identifies 
the different typology of AB coming from a 
provided legend. The result of this action will be a 
series of drawings (the plans of the different floors 
of the building) and pictures concerning the 
architectural barriers (Fig.4).  
   
Once filled in, the survey checklists and the 
drawings of the building are the final product of 
the systematic survey. This documentation will be 
the starting point in order to find the right solutions 
for the removal of the architectural barriers. 
 
Please find enclosed the survey checklist sheets 
concerning the following areas: 
 
1. A Parking space  
2. B Exterior route (or pedestrian area, pathway) 
3. C Building entrance  
4. E Internal routes: 

a. E1 Horizontal mobility (corridors) 
b. E2 Vertical mobility (elevators, ramp, 

platform lift) 
5. D Internal spaces (of a public building for 

example): 
c. D1 Cafè 
d. D2 Dining hall 
e. D3 Rest rooms (or bathrooms) 
f. D4 Service area (porter’s lodge, 

secretariat, office, photocopy area etc.) 
g. D5 Classroom/lecture room 
h. D6 Library 

 
These sheets are the models in order to prepare the 
collection of the survey checklists for a building 
opened to the public. 
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Fig. 4 - Example of the representation of the architectural barriers on a drawing 

(plan of the ground floor of a school building) 

 



Surveyor Manual Programme Leonardo da Vinci_VET-BOOM 
 

 
 55 

 

 

 

9. APPENDIX 
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9.1 THE ECONOMIC ADVANTAGES 

The cost of refurbishment and re-using an existing 
building is generally considerably less than the 
cost of demolition and new construction, since 
many of the building elements are already 
constructed. However, the existing construction 
and its physical condition will have a considerable 
bearing on the cost of refurbishment. 
 
1. The most important factors that determine if 

the refurbishment is viable or not are: 
2. The expected rental incme (in developments 

for renting) 
3. The expected capital value (in developments 

to be sold after completion) 
a. The estimated cost of development, 

which mostly will depend on: 
b. The proposed new use 
c. The standard of refurbishment envisaged, 

every design decision relating to the 
quality, standard or amenity of the 
refurbished building will have a direct 
effect on the final cost 

d. The age of the building 
4. The construction of the building 
5. The cost of acquiring the site, this should 

never exceed the difference between the 
capital value of the completed development 
and the development cost, if it does, a 
financial loss will be incurred. This will be 
determined for the following factors: 
a. The location of the site 
b. The uses for which planning permission 

can be obtained 
c. The expected rental income, or capital 

value, for refurbish the building 
d. The total development cost 

6. The cost of financing the refurbishment 
scheme. 

 
In the majority of the cases, the refurbishment 
option is chosen for economic reasons, being 
included in this choice non-listed building. 

9.1.1 ENERGY EFFICIENCY INVESTMENT 

The certification scheme will show the energy 
performance of buildings and provide 
recommendations to improve this performance by 
implementation of energy saving initiatives. 
Proposals for savings have to be prioritised 
according to a system balancing different aspects 
such as payback time, investment costs, lifetime, 
etc.  

9.2 PLANNING PERMISSONS 

In the majority of the Towns and Countries 
Planning Acts is established that planning 
permission is required for ´development´ while the 
carrying out of works for the maintenance, 
improvement or other alteration of any building 
which affect only the interior of the building, or do 
not materially affect the external appearance of the 
building does not constitute development. Such 
works, therefore, do not require planning 
permission. 

9.3 THE ARCHITECTURAL 
ADVANTAGES 

• Character of the old buildings, many have 
greater character than their modern 
counterparts, incorporating skilled 
craftsmanship and high-quality natural 
materials in their design and construction. 

 
Attractive areas, in addition to the explained 
above, many such buildings stand in areas where 
they are in close proximity to other architecturally 
attractive old buildings, and add further to their 
appeal and potential value.

 
 
Example for pictures  
(width 8 cm, height as necessary) 
 
Border line 5 pt 
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9.4 THE SOCIAL ADVANTAGES 

The refurbishment of large housing states implies 
that the communities established in those areas for 
several generations are still alive, comparing with 
the complex problem to create a new community 
evolves for the for the developers. 

9.5 THE ENVIRONMENTAL 
ADVANTAGES 

The massive worldwide consumption of energy 
and its related adverse implications including 
global warming has increased in importance during 
the last 30 years. The new EU Directive on the 
energy performance of buildings mandates that by 
end 2005 all EU member states bring into force 
national laws, regulations and administrative 
provisions for setting minimum requirements on 
the energy performance of new and existing 
buildings that are subject to major renovations, and 
for energy-certification of buildings.  
 
Additional requirements include regular inspection 
of building systems and installations, an 
assessment of the existing facilities and to provide 
advice on possible improvements and on 
alternative solutions.  
 
One of the many ways to fulfil this demand and at 
the same time to reduce consumption, is recycling 
and re-use of existing resources. Whenever opting 
for refurbishment or recycling a building, avoiding 
the need to extract raw materials and convert them 
into a replacement building saves a considerable 
amount of energy. 

9.6 AIM OF THE INSPECTION AND 
ITS WAYS OF SURVEYING 

The principal types of survey are: 
 
• Measured: surveys of buildings to provide 

drawings of their layout, construction and 
appearance. They do not bring about their 
destruction and special equipment could be 
required depending on the size of the building. 
The recording starts sketching plans, 
elevations and sections of the building, these 
do not have to be drawn in scale but taking 
care of the proportions. Once finish this, the 
process of measuring can begin, there are not 
rules about this and the order is suited 
according to the circumstances. What is 
important is that measurement is carried out in 
a methodical and orderly way so that nothing 
is missed and the survey can be understood 
without ambiguity. 

 
• Valuation: surveys for acquisition, 

compensation, disposal, investment, insurance, 
mortgage, or rating purposes. These are based 
in prices and calculation of the cost of the 
building.  

 
• Building: surveys of the structure and fabric of 

properties to assess their condition and prepare 
reports, schedules of condition or 
specifications for programmes of maintenance 
and repair, conversion and re-use, etc. They 
could bring about some destruction when test 
tubes are needed for special evaluations. The 
scope of the survey depends on the level of the 
inspection and the aim of the same. 

 
• Archaeological: surveys of the material 

remains of earlier societies including 
archaeological deposits below ground, ruins 
and standing structures. Historic buildings can 
also be included when, because of the 
construction techniques used to build them, it 
is necessary a precise report of the composition 
of construction elements as facades, frames, 
etc. 
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SURVEY  PURPOSE INSPECTION METHODS 
Measured - prelimiminaries for other type of surveying 

- provide a basis for planned works 
Localization 
Orientation 
Plans 
Elevations 
Sections 

Tape and level 
Theodolite and 
distance measurer 
Total station 
(depends on the 
size of the building) 

Valuation - determine financial security against an 
intended loan or mortgage or change of 
ownership 

- Provide confidence for a potential purchaser 
or tenant undertaking repair liabilities. 

- ensure compliance with legal requirements 

Superficial inspection of 
the property 
 

Visual 
 

Building - establish liability for disrepair 
- diagnose defects when symptoms appear to 

occupiers 
- determine the effectiveness of past repairs 

or maintenance 
- assess levels of disrepair in advance of 

legal proceedings 
- ensure compliance with legal requirements 
- understand and document factors affecting 

condition 
- provide a basis for planned works 
- provide a basis for physical change 

Measurement 
Building components 
and materials 
Damage and decay 
Legislation 
 

Documental 
Sensorial 
Technical 
 

Archaeological - establish liability for disrepair 
- diagnose defects when symptoms appear to 

occupiers 
- determine the effectiveness of past repairs 

or maintenance 
- assess levels of disrepair in advance of 

legal proceedings 
- ensure compliance with legal requirements 
- understand and document factors affecting 

condition 
- provide a basis for planned works 
- provide a basis for physical change 

Measurement 
Building components 
and materials 
Damage and decay 
History 
Legislation 
 

Archaeological 
techniques 
Photogrammetry 
Rectified 
photography 
Tape and level 
Theodolite and 
distance measurer 
Total station 
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9.7 FORMS OF BUILDINGS 
INSPECTIONS AND SURVEY 

A building survey can/will vary from building to 
building, and also for the same building over time as 
circumstances change. 
 
In some cases the scope of a building survey may be 
for a particular defect or element, rather that the 
whole building. 
 
Although standard survey procedures are used for 
the buildings with the same properties sometimes it 
may be inappropriate to use them, in this case it is 
necessary to devise an appropriate guide specific for 
the building. 
 
Standard forms for collecting information both 
during the inspection and report writing have been 
developed by various organizations. 
In order to evaluate what is required for the 
inspection of different types of buildings, details of 
those most relevant British ones are detailed below. 
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General buildings survey formats 
Mortgage valuation 
 

Brief description of the property and an indication of the current open market value and 
the security of the property for bank or building society mortgage purposes. 
Limited inspection of the property, without assessment of conditions 

 
Home Buyer’s Survey and 
Valuation  

Provides a report of the general conditions of the building. 
Issued by The Royal Institution of Chartered Surveyors (RICS) and Incorporated 
Society of Valuers and Auctioneers (ISVA). 

Information -Name and address of clients 
-Property address 
-Council tax band or rating assessment 
-Date of inspection 
-Weather 
-Limits to inspection 
-Tenure 
-Apparent tenancies 

General description -Description of property 
-Accommodation 
-Outbuildings and parking 
-Approximate age 
-Orientation 
-Location and amenities 
-Summary of construction 

External condition -Chimney stacks and boiler flues 
-Roofs 
-Rainwater goods 
-Main walls and damp-proof course 
-Windows, doors and joinery 
-External decoration 
-Garage and outbuildings 
-Site 
-Drainage 

Internal Condition -Roof spaces 
-Ceiling 
-Walls and partitions 
-Fire places, flues and chimney breast 
-Floors 
-Dampness 
-Woodworm, dry rot and other timber defects 
-Internal joinery 
-Internal decorations 
-Cellars and vaults 
-Thermal insulation 
-Services 

Common parts and services -Extent of inspection 
-Condition of common parts 
-Common services 

Further advice and valuation -Roads and footpaths 
-Matters to be checked by legal advisers 
-Matters that might materially affect value 
-Conditions/hazards requiring immediate attention 
-Building insurance 
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Specific buildings survey formats 
National trust Buildings held for preservation 

Purpose to provide a detailed appraisal of condition, and identify 
present and future needs in order to maintain the structure and 
services in perpetuity 
The inspection and report is every 5 years 

Introduction -Schedule of buildings included in survey 
-Brief description of construction and materials 
-Reference to inaccessible parts of building 
-Recommendations for improving energy efficiency of structure and 
services 
-Recommendations for further specialist advice 
-Record of work undertaken since last survey 
-Record of outstanding work from last survey 
-Summary of general structure condition 

Description of defects  
Exterior -Chimneys an high-level features 

-Roof structures and roof coverings 
-Gutters and above-ground rainwater disposal systems 
-Walls 
-Doors, windows and external joinery 
-Metalwork 
-External paintwork 
-Pavings 

Interior -Roof spaces 
-Ceilings 
-Walls and partitions 
-Floor and floor structures 
-Lintels 
-Internal joinery 
-Staircases 
-Glazing 
-Fittings 
-Metalwork 
-Decorations 
-Asbestos installations 

Services -Water supply 
-Hot and cold water installations 
-Heating installations 
-Environmental/humidity control 
-Electricity supply 
-Electrical installation 
-Lightning conductor installation 
-Gas supply 
-Gas installation 
-Above-ground foul drainage 
-Below-ground rainwater disposal system 
-Below-ground foul drainage and disposal system, including 
effluence sampling facilities 

Security precautions and Fire precautions  
Site features  
Summary of recommendations with estimated cost -For immediate action 

-For completion within two years 
-For completion within five years 
-For completion within ten years 

Observations -Suggested improvements 
-Improvements in routine maintenance 
-Monitoring of defects 
-Likely major repairs beyond ten years 

Drawings and photographs  
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Government civil estate buildings All buildings that are listed. 
Purpose to establish priorities and costings, long-term objectives and 
means by which these can be regularly reviewed. 
Inspected and reported on at four years intervals. 

Introduction -Status and occupancy 
-Building history and significance 

Conduct of the inspection -Scope of the inspection 
-Other specialist report 
-Additional information 
-Drawings and other documents 
-Fire officers´ report 
-Personnel 
-Weather conditions 

Work done since previous inspection  
General state of the building, installations and its 
setting 

-General soundness and importance of setting 
-Degree of deterioration 
-Appropriateness of use 
-Adequacy of maintenance and general care 
-Major problems and defects 
-Major recommendations for maintenance, repair and improvement 

Findings of the inspection -General structure 
-Chimney stacks 
-Roof coverings 
-Rain water disposal 
-External wall surfaces 
-External doors and windows 
-External fittings 
-Roof structure and roof spaces 
-Floors, ceilings and staircases 
-Internal partitions 
-Internal doors 
-Internal finishes 
-Fittings and furnishings 
-Schedules of fittings and articles 
-Service installations 
-Security and fire precautions 
-Hard landscaping 
-Soft landscaping 
-Other features relevant to the building 

Recommendations and classifications of 
priorities 

-Further investigation 
-Works services and priority 
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9.8 ENERGY SAVING SURVEY GUIDE 

SERVICE INSTALLATION SAVING OPPORTUNITY 
Heating Savings with small costs  

Heating system 
• Lowering of the air temperature by adjusting the air temperature to the 

individuals use of the room 

Savings on the usage 

The exact air temperature is depending on the physical activity level of the 
individuals in the room 

• Outside the heating period the heating system should be closed off to 
avoid any unnecessary energy loss 

• Improve the distribution of the heating in the building 
• Improve the user habit 

• Adjusting the temperature to the radiator system according to the outside 
air temperature 

Savings on the distribution system 

• Improving the distribution of circulation in the buildings 
• Improvement of the insulation layer of pipes and valves 

• The boiler temperature shouldn’t be more than 80ºC 
Savings on the production- and transformation loss 

• The effect of the boiler tailored to the demand 
• The loss from boiler smoke should not exceed the acceptable 
• Improvement of the insulation layer of the exchanger/boiler 
• Optimizing the operation of gas-fired boilers 
• Reduction of the losses from steam systems 

• Reduce the temperature return from district heating system 
Other savings in relation to this topic 

• Reduction of the maximum effect of the heating system 
• Investigation of reasons for high temperature in the return from district 

heating systems 
• Cleaning of exchangers 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

Domestic hot water 
• Reduction of the hot water usage 
Savings on the usage 

• Change to saving armature 
• Improve the user habit 

• Domestic hot water in a max. of 55ºC 
Savings on the distribution system 

• Stop of circulation of domestic hot water outside normal use 
• Improvement of the insulation layer on circulation pipes to hot water 
• Adjustment of the domestic hot water circulation system 
• An un-operational safety valve in boiler- and distribution-rooms can give 

leak in pipes, valves and armatures 

• The domestic hot water tank tailored to the demand 
Savings on the production- and transformation loss 

• Improve the insulation layer of the domestic hot water tank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
Heating system 

• Optimizing of the heat distribution in the building 
Savings on the distribution system 

• Insulation of pipes in the soil or in channels 

• Replacement of boilers can result in up to 16% savings 
Savings on the production- and transformation loss 

• Cooling the smoke from gas-fired heating systems can result in a 5 – 10% 
saving 

• Cooling down the condensate from steam-fired district heating systems 
can give a energy conservation 
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Water 
installation 

Savings with small costs  
 

• Frequently readings of meters 
Savings on the usage 

• Installation of automatically valves on fx urinals 
• Incorrect use of washing machines and dishwashers can result in an extra 

use of 10 – 20%.  
• Saving of usage in carwash with recirculation of water 
• Throttle down the usage in showers to 0,15 l/sec. 

• By adjusting the circulation system wasted usage caused by waiting time 
could be saved 

Savings on the distribution system 

• Leaking valves for boilers can result in large losses 
• Replacement of worn-out valves can result in a saving of 2 – 10 m³ per 

year (per valve) 

 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
 

• Replacement of leaking pipes in the soil between buildings 
Savings on the distribution system 

• Replacement of defect taps, toilets and urinals 

 
 
 

Ventilation unit Savings with small costs  
 

• Adjustment of the inlet temperature 
Savings on the usage 

• Lowering of the air temperature in the room 
• Reduction of the air volume according to the use 
• Only start of the mechanical cooling above 25 ºC air temperature 
• Larger temperature span between heating/cooling inside the comfort limit 
• Cooling down the building by use of the cold outdoor night temperature 
• Lower the cooling demand by reducing the indoor heat load 
• Lower the cooling demand by use of solar shield 
• Close down the humidifier system 

• The control system should be check and adjusted to the need 
Savings on the distribution system 

• Check the setting of air temperature in the ventilation system 
• Use of timer control in room with low load or short operation time 
• Check the temperature transmitters placement in the room 
• Insulation of distribution ducts (cooling/heating loss) 

• Cleaning the heat recovering surfaces 
Savings on the production and transformation loss 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
 

• Recirculation of air outside the operation time 
Saving on the distribution system 

• Control of ventilation level adjusted by the need 
• Adjustment of the ventilation level by the air temperature 
• Reduction of the pressure-loss in the system 
• Replacement of the existing type of fan to a new with a higher efficiency 
• Improvement of the ventilation principle 

• Implementation of heat recovering systems 
Savings on the production and transformation loss 

• Implementation of a central control system (IBS) 
Other savings in relation to this topic 
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Electrical 
Lightning 
system 

Savings with small costs  
 

• More efficiency use of the daylight 
Savings on the usage 

• Use of a “Turn off the electrical lightning” drive 
• Placing of the working place close to the daylight 
• Reduction of the illuminance 
• Use of more brightness in the rooms 
• Reduction of dazzle from daylight by lowering of the contrast 

• Change to more efficiency light sources 
Savings on the distribution system 

• Use of new efficiency fluorescent tubes can reduce the number of sources 
• Incorporating reflectors in the fluorescent tubes 
• Changing or cleaning of existing shelters if the have low efficiency 

• Introduction of a maintenance system 
Other savings in relation to this topic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
 

• Replacement of the old lighting system to a more efficiency 
Savings on the distribution system 

• Use of high frequency coils to the fluorescent tubes 
• Automatically control of the lightning system 

 
 
 
 

Computer and 
office 
equipment 

Savings with small costs  
 

• Shut down unused computer equipment outside the working hours 
Savings on the usage 

• Use of power-safe and stand-by function on the computer equipment 

 
 
 

Savings with higher costs  
 

• Change of old inefficiency computer systems 
Savings on the production and transformation loss 

• Replacement of older copy-machines to low power consume equipment 

 
 
 

Electrical 
motors 

Savings with small costs  
 

• Measuring of the power level to get a estimation of the load 
Savings on the usage 

• The power capacity of the motor should correspond to the equipment 
Savings on the production and transformation system 

• Cleaning the motor incl. transmission system will increase the efficiency 
• Reduce the idle time 

 
 
 
 
 
 

Savings with higher costs  
 

• Use of high efficiency electrical motors when replaced or repaired 
Savings on the production and transformation loss 

• Controlling the speed by adjustment often gives a saving 
• Adjust the control system to the most efficiency 
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Refrigeration 
and Cold 
storage plant 

Savings with small costs  
 

• Lowering of the external heat supply 
Savings on the usage 

• Minimize the fresh air from outside when it is heated 
• Maximize the fresh air from outside when it is cooled 
• Reduction of heat coming from internal electrical equipment and humans 
• Use of ventilation in night time to cool down the building 
• Optimizing the daylight conditions 
• Increase of the air-temperature in computer-centre without human load 
• Avoid humidifying 

• Cleaning of the evaporator 
Savings on the distribution system 

• Use of variable control of the condenser 
Savings on the production and transformation loss 

• Avoid to many start/stop 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
 

• Use of light sources with high efficiency 
Savings on the usage 

• Use the mechanical ventilation system to extract trough the lighting system 
• Use of automatically control on the turn-on function to the lightning system 
• Use of outside solar shelters 
• Insulate all surfaces to avoid transmission supply from outside 

• Reduce pressure losses in pipes, filters and valves 
Savings on the distribution system 

• Compare the size of the evaporator with the capacity 

• Optimal control of the compressor 
Savings of the production and transformation loss 

• Avoid running with half load 

• Recovering of the heat loss from large condenser room 
Other savings in relation to this topic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standby power 
apparatus 

Savings with small costs  
 

• New standby power apparatus should only supply the critical equipment 
Savings on the usage 

• In systems, where two alike apparatus because of dependability reasons 
works at 50%, the argue for this loss-making operation should be 
investigated 

Savings on the production and transformation loss 

• If the battery-capacity is above the need, the capacity should be reduced 
• New standby power apparatus should only supply the critical equipment 
• A display showing the effect-flow is required to know about the efficiency 
• The efficiency of older system should be measured 

 
 
 
 
 
 
 

 
 

Savings with higher costs  
 

• Old open inefficiency accumulators should be replaced 
Savings on the production and transformation loss 

• Heat loss from large plants should be recovered 
Other savings in relation to this topic 

 
 
 
 

Pumps Savings with small costs  
 

• Use of manual stop of the pump 
Saving on the distribution system 

• Use of timer control of the pump 
• Use of velocity adjustment 
• Control of the difference in pressure 

 
 
 
 
 

Savings with higher costs  
 

• Use of automatic on the heating system 
Savings on the distribution system 

• Continuously variable adjustment on the numbers of revolution 
• Continuously variable adjustment 
• With a large amount of water use of more pumps than one is a possibility 

• Check the temperature on the district heating return 
Other savings in relation to this topic 
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Industrial 
kitchen 

Savings with small costs  
 

• Limit the time of use 
Savings on the usage 

• Limit the use of water by boiling with cover 

• Make an optimal use of the equipments capacity 
Savings on the production and transformation loss 

• Maintain the correct temperature 
• Use of timer control on relevant equipment 
• Insulated covers for use on equipment to keep the operation temperature 
• Replacement of draught strip in cold storage room 
• Regular services of cold plants 
• Registration of energy usage for replacement of inefficiency equipment 

• Change of light bulbs to fluorescent tubes 
Other savings in relation to this topic 

 
 
 
 
 
 
 
 
 
 
 
 
 

Savings with higher costs  
 

• Extra insulation on hot water tank, valves and pipes 
Savings on the distribution system 

• Replacement of traditional hot plates to new heating technologies 
Savings of production and transformation loss 

• Replacement of equipment without thermostatic control 
• Increase of the condenser area if the temperature between air inlet and the 

temperature of condensation is more than 10 – 12 ºC 
• Replacement of fridge-freezer etc. which is not tight (doors) 
• Replacement of energy using equipment which is inefficient 

• Recovering of heat from heating- and cooling equipment 
Other savings in relation to this topic 

• Improvement of the fresh (cool) air supply to the compressor room 

 
 
 
 
 
 
 
 
 
 
 
 

Compressed air Savings with small costs  
 

• Finding and repairing air leaks 
Savings on the distribution system 

• Sectioning and partly closing of the pipe system 

• Reduction of the air pressure 
Savings of production and transformation loss 

 
 
 
 
 

Savings with higher costs  
 

• Substitution of compressed air to a more efficiency source of energy 
Savings on the usage 

• Optimize the control of compressors 
Savings of production and transformation loss 

• Lowering the energy usage by drying the compressed air 

• Rearrangement of the air inlet 
Other savings in relation to this topic 

• Installing of heat recovering system 

 
 
 
 
 
 
 
 

Solar heating 
system 

Before installing to improve the efficiency of the plant  
 • Are there a large usage of hot domestic water – the hole summer 

• Are there a large need for heating up rooms in the summer period 
• Are there sufficient space on the roof near by the technical room 
• Are there sufficient space to the hot water tank 
• Is it possible to shut off the plant in the summer period 
• Does the hot water tank or roof need to be change anyway 
• Let a specialist estimate the efficiency on the specific location 

 
 
 
 
 
 
 

Construction 
Climate Shelter Checklist • Insulation of the roof construction to a minimum of 20 cm of insulation 

• Ceiling of joist against non-heated attic filled up with insulation material 
• Cavity walls filled up with insulation material 
• Windows at a minimum of 2 layers of glass with weather strips 
• Tight mortar or elastically joints between window and external wall 

 
 
 
 
 

 


	POSSIBLE ALTERATIONS
	DAMAGED CONSTRUCTION SYSTEM
	POSSIBLE ALTERATIONS
	BUILDING SERVICES 
	PIPE SYSTEM
	A. Foundations
	B. Structural frames
	C. Wall construction
	D. Walls - materials and coverings 
	F. Roof covering
	G. Building Services
	SURVEY 
	PURPOSE
	INSPECTION
	METHODS
	Home Buyer’s Survey and Valuation 
	National trust
	SERVICE


