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The essence of this eBook is to combine the most common 
methodologies and new advanced technologies for the 
placement of stone products in order to create an online 
handbook that provides an additional qualification to be in-
tegrated into the digital era, for both HEI and VET students 
and professionals in the sector, in order to satisfy the main 
objective of the project: provide the necessary contents to 
overcome the lack of properly trained personnel in the na-
tural stone sector.

On the other hand, the confluence of BIM, Life Cycle Assess-
ment (LCA) and digitisation of stone products placement 
methodologies give an innovative nature to Natural Stone 
thanks to new technologies of 3D modelling and automa-
tion of environmental impacts.
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Themes

Higher Education–Enterprise platform for fostering, modernisation and 
sustainable growth in natural stone industry in Western Balkans Project 
acronym: BKSTONE.

Programme: Erasmus+.
Key Action: Cooperation for innovation and the exchange of good practices.
Action: Capacity Building in Higher Education.
Action Type: Joint Projects.
Project website: https://bkstoneproject.com/
Lead partner organisation: Universiteti Politeknik i Tiranës, Tirana, Albania.
Project manager: Prof. dr. Alma Afezolli
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Placement

Introduction

Placement of ashlars and other regular stones

Placement of singular natural stone elements

Installation of ventilated facades

Pavings

Placement of irregular stone

The general aim of this Placement eBook is to increase the skills 
of workers in the field of placing the stone products, particularly 
in placing different type of floors and walls in buildings and urban 
environments, in order to enhance the quality of the final work, 
the permanence of the work and the environmental sustainabi-
lity, by using methods without non-recyclable and/or non-eco-
friendly materials, that includes methods to give greater merit to 
academic promotion.

It will be possible to find regulations, procedures and methods (at 
international and vernacular level in Balkan regions) for placing 
the different stonemasonry products adapted to the transversal 
needs of stone industry across Europe focused on students and 
professionals in continuous training and companies as well as 
stone Technicians.
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INTRODUCTION

1.1 The use of stone in the construction sector

Stones (rocks) have been used by mankind since ancient times. 
Archaeological discoveries, data and information all over the world show 
that natural stone has been used as a building material since ancient 
times, the use of which continues today.
Their extraction, use and processing (ancient time) was more limited be-
cause there was a lack of tools and technology for their extraction and 

processing. But over time, the development and improvement of tools, 
equipment and tools increased and expanded the rate of their use. Stone 
processing techniques have changed. The change of these techniques 
has given the opportunity for the stone to be re-shaped and applied not 
only as a constructive element, but also as a decorative element. 

Regarding the above, it turns out that stone as a building material have 
been used and are still used today in almost all construction engineering 
works, from their foundations to their chimneys. 

The use of natural stone has several reasons why it has been used and is 
still widely used in everyday construction technique. Among the main 
reasons are longevity, resistance to climatic and mechanical conditions, 
have a beautiful appearance, etc. 

Construction stone is used for construction purposes in all construction 
engineering facilities. So, they are used for cladding various engineering 
objects (public and private buildings, bridges, gates, etc.), building walls, 
laying floors, roofing, for the preparation of mortar, concrete, etc. 

The stones which are suitable for the construction of the structures such 
as retaining walls, abutments, dams, barrages, roads etc are known as 
building stones. 

Regarding the use and purpose of stone in construction, the following 
fields should be highlighted. 

Common Uses of Building Stones-Stone Masonry: 

- Uncoursed masonry. 

- Random masonry. 

- Coursed masonry. 

- Dry masonry. 

Actual uses of stone elements in facades: 

- Decorative view. 

- Thermal insulations.
Fig 1. History of the use of stone (sandstone, limestone-2020, Kosovo). Source: UBT.
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1.2 Types of stone surface finishes 

Natural stone for laying can have the following surface finishes: 

Polished 

The surface is brilliant and shiny with a mirror effect. It causes the most 
refined edge for tiles. The process of polishing is by repeated applica-
tion of abrasive treatments. This type of finishing is suitable for almost all 
kinds of stones. This is very regular finishing especially in Iranian stone 
factories. Polished tiles are used for interiors as well as bench top and 
countertop, but it is not suggested for outdoor since it reduces slip resis-
tance. 

Leathered 

“Leathering” is the process of texturing granite or marble to appear less 
glossy. A leather finish is obtained by a process of brushing the slab with 
a range of brushes. The result is a slightly undulating surface, very soft, 
warm and smooth to the touch. Leathering starts with a honed surface 
and adds texture. Additionally, it closes the pores of the stone (compared 
to honing) and retains the colour better than honing. 

Honedz 

Honed finishing is the most common process for Limestone. (Many of 
which will not take a polish) A honed finish refers to any level that is less 
than polished and therefore the surface is smooth but dull or slightly 
reflective. In areas with a lot of foot traffic, floor tiles are often honed and 
not polished.

Fig 2. Example of polished limestone. Source: www.stoneply.com. 

Fig 3. Example of honed stone. Source: www.stoneply.com. 

Fig 4. Example of leathered stone. Source: www.vmcstone.com. 
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Sandblasted 

This treatment removes saw marks and achieves a smooth surface with 
fine, sometimes almost invisible circular marks. The tile looks slightly 
scratched but feels nice when touched. The colors are a bit dull. This type 
of finish is usually applied to sandstone and is one of the finishes you can 
choose for exterior. This finish can also be found under the name grit 
blasted finish.

Tumbled 

Using sand, pebbles, and water to tumble the surface of the stone to 
create an aged appearance. A finish can be applied to variety of stones to 
give them the impression that they have been walked on for centuries. 
This is an aging process like the one applied to achieve an antique finish. 
In this case, natural stone is introduced in a vibrating drum-like machine 
with smaller, more resistant stones that wear the tile completely.

Flamed

This finish is achieved by exposing the surface of the stone directly to 
a high temperature flame. The heat acts by blowing the crystals out as 
they suffer thermal shock, with an effect that is particularly evident in 
materials composed of minerals with various degrees of expansion, (such 
as most granites). The resulting surface is rough, non-slip and generally 
faded in color, thereby hiding defects and tone variations. Because of oxi-
dation, yellow materials become orange or red.

Brushed 

By brushing, the original surface (honed, sandblasted, flamed or sanded) 
is made smoother by using abrasive brushes under high pressure. After 
this treatment, the colours of the natural stone become more vivid once 
again. The surface looks slightly rough, depending on the original finish.

Fig 5. Example of sandblasted limestone. Source: www.mgtstoneco.com. 

Fig 6. Tumbled detail process. Source: www.mgtstoneco.com. 

Fig 7. Example of flamed stone. Source: www.connecticutstone.com

Fig 8. Example of brushed stone. Source: 
www.designersurfacing.com 
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Antiqued 

This surface can be achieved by machines that resemble commer-
cial washing machines for smaller items or by first flaming and 
then using abrasives to brush the surface of larger items. It gives a 
worn look to the stone and stimulates its further aging over time.

Bush-Hammered 

A highly textured finish best used for external applications such 
as paving or walkways. A mechanical hammer hits the stone and 
leaves small indentations on the surface. The result depends on 
the size of the hammer and the number of points on the ham-
mer. The result leaves the surface of the stone smooth with small 
indentations.

Split Face 

The split face finish is a result of the stone being cut by a guillotine 
that fractures the face and turns it to a rocky finish. Sawn 

This finish is created by “sawing” the stone with diamond disc tee-
th. It produces a somewhat rough and irregular surface with small 
furrows and undulations. Sawn finish makes the stone lighter and 
gives it a matte tone. Sawn finish is available for external paving, 
steps, pathways, driveways and patios. This surface is a result of 
sawing, when the granite, marble, sandstone & Travertine block is 
sawn into slabs by diamond gang saw or by diamond wire saw or 
by block cutter. The sawn surface is generally smooth but proba-
bly some “blade / saw markings” can be seen on the surface of the 
material.Fig 10. Split face finish. Source: 

www.mgtstoneco.com. 

Fig 9. Bush-Hammered detail. Source: www.mgtstoneco.com. 

Fig 11. Difference between 
honed and polished. Sour-
ce: www.designersurfa-
cing.com. 
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Chiseled 

A diamond tooth mill grinder is applied perpendicularly to the surface, 
to achieve the typical flat profile. The grooves always run parallel, the dis-
tance between them remains constant. A chiseled finish is created, as 
the name implies, by breaking a stone with a hammer and chisel. De-
pending on the type of chisel used and skill level of the person using it, 
this can provide a very rough surface or a slightly irregular finish. A chise-
led finish can be applied to any stone.

Acid-Washed 

Acids can be used to simply clean the surface of natural stone or to chan-
ge its appearance, depending on the type of acid and the length of its 
application. Acid wash is an alternative way to achieve antiqued look and 
it also can have similar results as the water finishing. The good news is it 
can be applied retrospectively, meaning that you can change the look of 
an already installed countertop, for example. 

Epoxy treated – it is a multi-step method that combines several techni-
ques. First the stone is honed so that it has a smooth surface to which 
the resin can be applied. Then it is dried in a special oven and the process 
of applying resin and drying is done one more time. At the end, the stone 
is polished. The process improves the visual characteristics and the resis-
tance of the stone tiles. 

Meshed – this is mainly an additional step to make the stone stronger, 
used mostly for defective marble or stone slabs. During the epoxy treat-
ment of the stone a thin net of fiberglass or plastic is applied to the back 
side of the tile. It has no decorative functions. 

Protective treatment – this is not an actual surface finishing, but rather 
the final step to protect the stone tiles by applying oil-repellents or an-
ti-graffiti treating substances. In a nutshell, this is the process of protec-
ting already installed tiles by treating them with the respective substan-
ce.

Natural 

The natural finish is basically the absence of treatment. The stone is sold 
as extracted from the quarry, once cut into the desired format. The final 
look depends entirely on the characteristics of the stone and its exploita-
tion. This finish is appropriated for cladding and cobblestones. 

Fig 15. Example of natural sto-
ne without finishing treatment. 
Source: www.cupastone.es. 
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2.1 Irregular stone walls 

Stone irregularly arranged is a material commonly used to make all kinds 
of elements such as normal and retaining walls, channelling as well as in 
the restoration of pre-existing elements.

Placement of irregular stone

Fig 16. Chopped stone in irregular shape. Source: UBT. 

Fig. 17. Mountain dams for erosion protection (2006, 2019, Kosovo). Source: UBT. 
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Fig. 18. Dam discharge channel and water wave (2019, Kosovo). Source: UBT. 

Fig. 19. Museum tower "Vehbi Metë Shamolli" - built with blocks of marbled limes-
tone and regulation of watercourse (2019, Kosovo). Source: UBT. 

Fig. 20. Capture of water source with marbled limestone (2018, Kosovo). Source: UBT. 



2120

Natural building stones, various rocks (magmatic, metamorphic, 
sedimentary). The main qualities that determine the value of rock 
are mechanical, climatic stability and, to a lesser extent, colour, 
density, etc. 

The most common natural stones for construction are granite, ba-
salt, gabbro, tufts, marbles, limestone, etc. 

Fig. 21. Restoration of the walls of the castle "H-FK" with mostly sandstone (2021, 
Kosovo). Source: UBT. 

Fig. 22. Use of sandstone and marls in the restoration of the mill and its 
immediate vicinity (2021, Kosovo). Source: UBT. 

Fig. 23. Wall built of mostly sandstone (2021, Kosovo). Source: UBT. 

Fig. 24. Wall built of mostly sands-
tone (2021, Kosovo). Source: UBT. 
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3.1 Laying of ashlars 

Back in the days when stone buildings were structural as opposed to 
veneers, stone masons followed basic principles to build a structurally 
sound wall that could withstand the test of time. Although stone veneers 
are typically no longer structural, the most appealing walls are those 
which appear to be structural, and stonework adheres to the traditional 
principles. Walls that display a higher level of stone craft are those where 
each stone has been set as if it were integral to the overall strength of the 
wall.

Placement of ashlars and 
other regular stones

Fig. 26. Natural stone ashlar wall. Source: www.piedramaestrazgo.com. 

Fig. 27. Natural stone ashlar wall. Source: www.bauhaus.es. 

Fig. 28. Examples of stone ashlar. Source: www.rusticorum.com. 
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3.2 Walls built of regular stone  

In addition to the construction of walls with irregular stone, a more ho-
mogeneous finish can be achieved by processing the stone. It can also be 
carried out with or without the use of mortar. 

This construction technique is also used for building foundations, floors, 
retaining walls, arches, walls and columns.  

In this case the natural stones are cut and dressed in the right shape to 
use them in masonry constructions. 

The regular stone elements used in walls require a manufacturing pro-
cess based on simple engraving with human power, using simple chisels, 
modern technological equipment, etc.

Fig. 29. Examples of projects with stone ashlar. Source: www.rusticorum.com. 

Fig. 30. Facility of the company for stone processing, cutting, flattening, polishing (2020, 
Kosovo). Source: UBT. 
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3.3 Claddings placed with mortar and anchors 

The choice of a certain system must have a constructive coherence and, 

When talking about coatings, it must be considered that stone is a ma-
terial that, in addition to other contributions, provides an aesthetic, but 
also functional finish. 

The first is that the stone meets the requirements of the project. Colour, 
texture, appearance, etc. are the starting point to obtain the desired fini-
sh. 

But at a technical level they are very important, others such as: 

- Thickness. The stone weighs a lot for each centimeter of thickness, so 
its thickness should not be unnecessarily increased, which also increases 
its price. 

- Format. The formats must be based on the aesthetic finish, but they 
must also be taken into account when placing them, since excessively 
large formats are complicated to handle and put on the façade, apart 
from the increased economic cost and the fact that the number of breaks. 

- Choice of finishing pieces. The pieces that are going to finish off the 

Fig. 31. Wall built of marls (2021, Kosovo). Source: UBT. 

Fig. 32. Stone wall cladding (2021, Kosovo). Source: UBT. 

Fig. 33. Methodology for placement of internal cladding with mortar Source: www.
stoneplacing.com. 

depending on what has worked for a certain work, it does not have to 
be the best solution for another. One proposal is to always work with 
solutions on which there is experience for that type of system and for 
the environment or environment in which it must be built, as well as the 
thickness and formats of the pieces. 
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windows, doors, windows must allow them to be anchored to the 
facade easily and have dimensions that prevent breakage and ac-
cidents during transport and installation. 

- Protection against water. A wet material insulates less than a dry 
one. Besides it changes its aesthetic appearance. The fact that the 
stone absorbs water can be dangerous in environments where 
water freezes. In coatings that are adhered with cement mortar, 
the water passes from the stone to the mortar and, from there, 
to the brick, reducing the insulation of the facade and can cause 
moisture stains on the inside.

In the case of a board, being waterproof, this does not happen. It 
must be taken into account that stones such as certain granites 
absorb water which apart from producing damp spots, increase 
the weight of the facade. 

- Another questions. Try to reduce or hide the errors of the facade, 
compensating them in the less visible areas. 

Reduce cuts and excess material, choosing the appropriate for-
mats for each work. 

Fig. 34. Stone elements. Source: UP. 
Fig. 35. Stone cladding. Source: UP. 
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Take into account the joints between the pieces (expansions,) and 
the structural joints of the building. 

Take into account the risks derived from fire, anchoring the pieces 
to prevent them from falling into the street in the event of fire. 

Try to have the stone come prepared in the workshop, avoiding 
the final adjustments in the scaffold. Carry out proper waste ma-
nagement. 

When you want to use a mortar, you cannot generalize because 
there are many types and they have to be based on each type of 
stone and also on the place where it is going to be placed, as it will 
have to guarantee its permanent and secure hold. The mortar will 
have to accompany it in its movements allowing expansion, with 
a good and lasting adherence, good behavior in the presence of 
water and many other conditions that will be taken into account 
depending on each particular work. 

Also within mortars there are many qualities to which it must be 
added that the mortar must have a certain plasticity and worka-
bility for the installer. Once again, it is very important not to gene-
ralize about the materials and, on the contrary, it is better to also 
count on the mortar manufacturers to advise us and, above all, to 
provide us with their experience in similar works. 

Mortars prepared on site versus industrial mortars. 

Mortar can be made on site, but workers who know how to do it 
are needed. You have to have a staff that knows how to do it. Many 
times the apparent ease of making a mortar, especially when they 
are prepared on site, can cause dosage problems, inappropriate 
sands, consistency, etc. staff who know the job. To place stone you 
must have people who have experience and reliability in working 
with stone because, although they coincide in certain aspects, the 
placement of the stone is not the same as that of brick or ceramic 
masonry. 

The stone can have different thicknesses, always the thicknesses 
must, apart from carrying the mortar and the anchor, be suppor-
ted, as they have a high weight.

The thin thicknesses it is always advisable that they have some type of 
anchor, which prevents the stone from falling if the adherence of the 
mortar fails.

A very important case is how the corners are solved:

Fig. 36. The effect of thicknees in functions of methods for placing. Source: UP. 

Fig. 37. Placing in function of walls for facade. Source: UP. 

Fig. 38. Corner details. Source: UP. 
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A problem that can appear is when the adherence of the mortar is lost 
and there is no anchor.  

Slate facade in which an anchor has been placed in the center of the pie-
ce to prevent it from falling.

Choose a mortar suitable for the stone, the environment, etc. and the 
need for anchor placement. 

Case I. Lack of adherence between the mortar and the stone. 

Case II. Lack of adhesion between mortar and substrate. 

Case III Lack of adherence between the mortar and the stone. 

The first is a “thin” coating in which the holding mortar has failed. It is the 
same material. While in the case of the wall, almost the entire piece has 
fallen, in the case of the building, this has not happened. The two works 
are in the same city. 

4.1 Arches 

Stone as a construction and decorative material is also applied in ele-
ments as arches. Arches have been used continuously, as constructive 
and decorative elements. They find use in different typologies of buil-
dings and structures, such as: bridges, tunnels, train stations, sacral buil-
dings, traditional architecture, residential towers, etc. 

Placement of singular 
natural stones elements

Fig. 39. Anchor detail. Source: UP. 

Fig. 40. Slab with anchor detail. Source: UP. 

Fig 43. Elements and Types of arches. Source: UBT. 
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Arches was used in different types of constructions, such as bridges, port, 
walls, interiors etc.

Arches as characterized also for the use of them as a structure of the 
building. They are used in different type of buildings especially in large 
distance spaces.

The towers are characteristic constructions of folk architecture from mas-
sive stone material, with numerous turrets along the tower wall, placed 
under arches.2 Use of arches on bridges 

Fig 44. Examples of arches. Sour-
ce: UBT. 

Fig. 45. Arches construction process. Source: UBT. 

Fig. 46. Load distribution. Source: UBT. 
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The bridges are built of stone blocks, which were probably taken nearby. 
The stones are about one meter long and 30-40 cm thick, well carved 
and walled with parallel grate. Middle arches have been so high that cars 
have passed under them. The arches of the bridge are built of stones of 
different colors, red and white. For their best connection, in the dividing 
joints, molten lead was used (Fig. 48 and 49).

Use of arches in sacral buildings 

The arch is widely used in the construction of sacral buildings, such as: 
churches, monasteries, mosques, etc. The stone arch has found use as 
structure of the buildings, as well as architecturally in the exterior and 
interior of buildings (Fig. 50).

Fig. 47. Diagram of arches construction process. Source: UBT.3 

Fig. 48. Stone bridge in Vushtrri constructed with nine arches, XIV. Source: UBT. 

Fig. 49. Use of stone arches in the stone bridge in Prizren, XVI. Source: UBT. 

Fig. 50. Use of stone arches in exterior and interior of sacral buildings. Source: UBT. 
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Use of arch in train stations 

Application of arches in Kosovar architecture at the train station in 
Peja. With elements of arches a rhythm has been created in the 
facade and at the same time they were used as building structure 
(Fig. 51).

Use of the arches in the traditional kulla  

The vernacular house known as kulla in Kosovo is found in different 
regions and we often encounter the use of the arches in them. The 
stone arch in the traditional Kosovar kulla was used in the ope-
nings of the building, such as the entrances and windows. We en-
counter it in many typologies of the tower. (Fig. 52)

The use of stone in the arches of the entrances of the towers has 
often been carved and worked with decorative elements (Fig. 53).

Fig. 51. Application of arches as an architectural and structural element, Train 
Station in Peja. Source: UBT. 

Fig. 52. Use of arches in Kosovar kulla. Source: UBT. 

Fig. 53. Stone arch on the entrance of the kulla. Source: UBT. 
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Use of arches nowadays  

The application of stone in arches nowadays is mainly used as a decora-
tive and constructive element, which we encounter in the walls of yards, 
entrances, interiors, etc. (Fig. 52).4

4.2 Stairs 

Stone, as a material can also be found in the construction of stairs in buil-
dings. In some cases, stone is placed directly by the shaping of the soil, 
creating the change of height. The stones in some cases are shaped in 
the form of undivided (without shredding) but depending on the cons-
truction area. Stone can also be observed as shredded and bonded with 
mortar to each other.

Fig. 54. Examples of uses of arches. Source: UBT. 

Fig. 55. Arches with stones (limestone, marble, travertine, 2021 Kosovo). Source: UBT. 

Fig. 56. Wall covering and arches with river stones of different types (2021, Kosovo). 
Source: UBT. 

Fig. 57. Methodology for placement of stone arches. Source: www.stoneplacing.com. 

https://www.youtube.com/watch?v=J5wxdgbLlrQ&t=2s&ab_channel=StonePlacing
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Stone as construction material gives the possibility of re-shaping 
depending on the dimensions and design of the stairs. Sometimes, 
stone forms find application as an unbroken whole, and in some 
cases even re-shaped from small pieces, but the realization of this 
possibility requires more dedication. Today, the stone is found in 
the decorative elements of external and internal stairs. 

The following figures show examples of stone as a decorative ma-
terial of exterior stairs:

Fig. 58. “Kulla” 
and Mill of Ali 
Bel Bicajt, Vre-
llë, Istog, Koso-
vo. Source: UBT.       

Fig. 60. Stone as a decorative element cut into arched stairs - regular shape. 
Source: UBT. 

Fig. 61. Chopped 
stone as a decorati-
ve element - regular 
shape. Source: UBT. 

Fig. 63. Methodology for placement of exterior stone stairs. Source: www.stone-
placing.com. 

https://www.youtube.com/watch?v=HwLX0SlCrxk&t=1s&ab_channel=StonePlacing
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The stone is often used also interior stairs in the form of decorative ele-
ments. In addition to covering the stairs, it is also used in the interior to 
cover the walls as a decorative element. The stone is used in positions 
such as: stepping stairs, cladding the front of the stairs, cladding the side 
of the stairs. The thickness of the stone used depends on the position 
and design, however, usually the thickness of the implementation is se-
lected to be more resistant to fractures. Also, attention is paid to the way 
of processing, respectively the aspect of sliding the material. Processing 
is done in the form of slip resistance.

4.3 Chimneys 

There is different use of stones in the chimneys, in the exterior or in the in-
terior. Here in the pictures below there are represented different applied 
cases traditionally used.

Fig. 64. Stone as a decorative element of interior stairs - uncut - regular shape. Source: 
“Fabrika e Gurit” 

Fig. 65. Methodology for placement of  interior stone stairs. Source: www.stoneplacing.
com. 

Fig. 66. Exterior Chimneys Case. 
Unsplash 

https://www.youtube.com/watch?v=fBc6fDbhDUs&ab_channel=StonePlacing
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4.4 Other stone singular elements 

The use of stone as a construction material is used in all civil and architec-
tural engineering works, e.g., housing, public institutions, roads, railways, 
dams, tunnels, etc. The following are some photographic images related 
to the use of stone in construction engineering works.

Fig. 68. Examples of Chimney using Stones. Source: Unsplash

Fig. 69. Methodology for placement of chimneys. Source: www.stoneplacing.com. 

Fig. 70. Use of stone in the tunnel portal. Source: Unsplash. 

Fig. 72. The use of stone in the construction of the bridge with arches. Source: UBT. 

https://www.youtube.com/watch?v=318sP_en6Hs&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=11&ab_channel=StonePlacing
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5.1 Ventilated facades systems 

Ventilated facade systems consists of several parts and allows the use of 
marble, granite, travertine. 

The supporting frame of the ventilated facade. Aluminum frame, which 
is attached to the wall of the building with aluminum brackets or stain-
less steel brackets. The frame consists of vertical and horizontal profiles 
onto which slabs made of granite, travertine, marble are fastened with 
clamps. 

- Insulation. Mineral, stone wool with a coating protecting from the wind 
is used for wall insulation. 

- Finishing plates. They are classified as facing materials made of natural 
stone. For a ventilated facade, it is advisable to use a slab of at least 30 
mm in thickness. The type of installation of a stone slab depends on its 
size and weight. The main types are fastening a stone under a hairpin, a 
fastening with a cut in the end part of a stone or fastening with anchor 
bolts to the back wall of a stone. There is also a visible fastening of the 
plates.

5.1.1 Handling 

Handling and moving panels should only be undertaken by trained per-
sonnel using the correct equipment. Handling of the slabs should be 
done in a vertical and straight position to prevent the slab from bending. 
Due to the possible presence of sharp edges, protective gloves should be 
always worn when handling the panels. Product can be handled within 
location via clamps (when thickness of slab exceeds 1/5”), with aluminum 
frames with suction cups and manually.

5.1.2 Cleaning and maintenance 

This is the cleaning at the end of the refurbishment/remodeling work: It 
is the most important step, as it influences the results of the subsequent 
use of the product. Its goal is to remove all traces of foreign materials and 
residue from the surface of the slabs.  

If you used cement based adhesive for the placement, The Size recom-
mends the following operations, once the adhesive has dried:  

1. Remove dirt with a vacuum cleaner. 

2. Wet the floor with clean water in order to soak and protect the joints 
against the corrosive action of the detergent.  

3. Use an appropriate acid detergent (descaling agents or cement remo-
ver) to clean. The detergent has to be diluted in water and the user ins-
tructions must be followed while addressing the precautions for safe use 
(e.g. gloves, adequate ventilation, ...).  

4. Absorb the solution with a clean cloth or a suitable vacuum cleaner.  

Installation of ventilated 
facades

Fig. 75 Diagram of the ventilated facade func-
tions. Source: www.ramseystone.com. 

Fig 76. Slab handling with Suction Frame. Source UP. 
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5. Thoroughly rinse the entire surface with clean, warm water to 
neutralize the action of the detergent  

6. Remove any buildup by scraping it off.  

If necessary, clean the surface again using a diluted neutral or alka-
line detergent, then rinse with clean warm water and dry the sur-
face.  

If an epoxy sealant has been used for the placement, any remai-
ning residue on the slab’s surface should be removed before the 
grout has hardened completely and carefully follow the instruc-
tions supplied by the manufacturer.  

This installation system is made up of stone and a metal substruc-
ture. There is no mortar. The substructure is anchored to the wall 
or enclosure.

In the case of wanting to place stone with this system, it is recom-
mended to choose one from the wide variety that exists on the 
market. In the same way that happened with the choice of the It 
is also the company that must provide the solution for encounters 
with other materials, corner encounters, way of holding the pieces, 
etc., avoiding improvisation in the work as much as possible. 

Then all the metal profiles are placed and, finally, the stone is pla-
ced. The anchor is the strong element and it rarely fails. 

Case 1. Not all anchors are used to place a certain stone.

Case 2. For example, an anchor located on the edge of a piece of 
slate can open the part, since the slate opens relatively easily in 
that plane. A blackboard has planes in which it opens easily, which 
determines the placement of the anchors. 

Fig 77. Transventilated systems. Source: UP. 

Fig 78. Failure in the stone caused by a poor choice of anchor for that type of 
stone. Source UP. 
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Case 4. It must be taken into account that the stones that go in 
the street can break. For this area you have to look for another type 
of fastening. 

5.1.3 Example of ventilated facades from Granite 

The construction of a ventilated granite façade requires a detailed 
definition of the different control stages necessary for achieving 
an optimal result. 

Case 3. The anchors are part of the aesthetic finish of the facade.

Fig. 79. Anchor located on the edge of a piece of slate. Source UP. 

Fig. 80. Anchor seen. Source UP. 

Fig. 81. Breakage of anchored piece. Source UP. 
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The principle of the system for placing ventilated façades is based on 
fixing the stone plates to the substructure with stainless steel clips, cons-
tituted by profiles anchored to the supporting wall and/or the building 
structure through adjustable brackets.

6.1 Paving with “kalldrëm”/ cobblestones 

The traditional paving called “kalldrëm” or cobblestones is consisted of 
granite cubes with dimensions of 10x10x10cm and of grout made of sand 
to allow the water permeability during the rains. There are also smaller 
cubes, produced nowadays, with dimensions 8x8x8cm and they are 
made of vulcanized granite. 

Kalldrëm (Turkish Arnavut kaldırımı) is a type of paving of road or yard, 
regardless of the mold, with stones of a certain size used for pedestrians 
or cars. The word has Turkish origins, but there are claims to be derived 
from Greek “κκκκκ κκκμκκ” (a good road). 

During the placement, the worker should ensure that the kalldrëm/co-
bblestone consist of solid, strong and angular stones with dimensions 
defined in the Construction Drawings or Special Technical Specifications. 
The worker must place each block separately starting with the largest 
blocks in contact with each other and all the gaps are filled with care-
fully selected blocks in order to create the regular surface of the blocks 
connected with channels. The contractor / worker starts laying the co-
bblestones at the bottom end of the surface to be protected and then 
continues running towards the top. 

Pavings

Fig.82. Ventilated facades-Granite. Source: UP. 

Fig. 83. Ventilated facades-Granite. Source: UP.6 

Fig. 84. Methodology for placement of 
ventilated facades with substructure. 
Source: www.stoneplacing.com. 

Fig. 85. Methodology for placement 
of ventilated facades with anchorage. 
Source: www.stoneplacing.com. 

https://www.youtube.com/watch?v=RJPxTho5Wjs&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=7&ab_channel=StonePlacing
https://www.youtube.com/watch?v=D7bNg3a6xq4&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=10&ab_channel=StonePlacing
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Prior to laying the cobblestones, the worker must ensure that the terra-
in is properly adapted and compacted and, if necessary, covered with a 
filter layer.

An example of placement techniques can be found in the following link: 
https://www.youtube.com/watch?v=jXPxUxe_rT8

Fig. 86. Paving with cobblestones in Vushtrri, Kosovo. Source: UP. 

Fig. 87. Traditional placement is usually done in radial way. Source: UP. 

Fig. 88. Finishing the placement of stones around details, e.g. sewage covers. Source: 
UP. 

Fig. 89. Completed view of traditional placement of cobblestones/kalldrem. Source: UP. 
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6.3 Measurement and payment of stone paving 

All measurements for the cobblestones are made in square meters of 
stones placed according to the drawings or according to the instructions 
given by the Supervisor. Payment is made according to the unit price per 
square meter. 

When planning the purchase, unit prices should cover the provision 
of material either from quarries or from temporary deposits including 
loading, processing/manufacturing, transportation, mixing, distribution, 
wetting, compaction in horizontal or sloping layers and any other effort 
to carry out the works as specified, shown in drawings or according to 
Supervisor instructions.

Fig. 90. Street paving with stones of irregular shapes. Source: UP. Fig. 92. Use of cobblestones in revitalisation of  Blacksmiths street (Rruga e farkëtarëve) 
in Prizren in 2011. Source: UP. 

Fig. 93. Use of granite stones in transformation/pedestrianisation of Main Square of 
Peja in 2010. Source: UP. 
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Fig. 94. Use of granite stones in transformation/pedestrianisation of Mother Theresa 
Boulevard in Prishtina in 2013. Source: UP. 

Fig. 95. Methodology for placement of external pavimet. Source: www.stoneplacing.
com. 

Fig. 96. Methodology for placement of internal paviment. Source: www.stoneplacing.
com. 

Fig. 97. Methodology for placement of stone tiles. Source: www.stoneplacing.com. 

https://www.youtube.com/watch?v=ALjn7zIQj2o&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=9&ab_channel=StonePlacing
https://www.youtube.com/watch?v=MdZPYGEGO4A&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=8&ab_channel=StonePlacing
https://www.youtube.com/watch?v=MdZPYGEGO4A&list=PLuDEscadbZ0gOGb91mDt-t9qVJS00N-jo&index=8&ab_channel=StonePlacing
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Building information 
Modeling Basic concepts

1.1 BIM methodology

Building Information Modeling (BIM) is a collaborative working metho-
dology for the creation and management of a construction project. 

Its objective is to centralise all the project information in a digital infor-
mation model created by all its agents:

This new working method integrates all the agents involved in the buil-
ding process: architects, engineers, builders, developers, facilities ma-
nagers, etc., and establishes a communication flow between them, ge-
nerating a virtual model that contains all the information related to the 
building throughout its life cycle, from its initial conception, during its 
construction and throughout its useful life, until its demolition. 

Each agent involved in the building process is part of the BIM working 
method, each of them has their own competences and access to the re-
levant part of the information. That is why it is essential that all of them 
know the BIM method and how its tools work.

Building information modeling technologies can provide the industry 
with real opportunities to raise the level of Architectural, Engineering 
and construction (AEC) firms utilisation of computing power to a much 
higher and sophisticated level. BIM software of the future can have the 
capability of to simulate and manage a range of design alternatives with 
real-time cost and technical advice and carry on throughout the detailed 
design, construction, and operation and facility management stages.

 1. Improves communication. It captures project information in a way that 
CAD drawings are not able to capture. Today a lot of project informa-Fig 1. Building Information Modeling diagram. Source: http://kti.mx/.

Fig 2. Building Information Modeling scheme. Source: Autodesk.
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tion is derived of various mapping tools, aerial imagery and GIS layouts 
of existing infrastructure have turned out to be the starting point of a 
project. This information can be incorporated into the BIM model.

2. Enables collaboration among professionals. It has a multidisciplinary 
approach to design with multiple professionals in their specialist trades 
requiring to collaborate to come up with a complete design. The design 
information from all the disciplines is integrated in the BIM model which 
results in a better coordinated design.

3. Reducing reworks and errors. It facilitates easier coordination of design 
changes between all the drawing components such as plans, elevations, 
sections, perspective etc. as all these drawings have a one-to-one rela-
tionship with the BIM model. Any change in the design is incorporated 
in the model and this facilitates automatic update of the drawing com-
ponents since they integrated with the model.

4.Task automation. A lot of labour and time is saved performing quantity 
take off from BIM model with the use of tools such as element counts, 
volumes, areas for concrete, rebar, formwork or even earthworks.

5.Improves design optimization. The ability to perform simulations in BIM 
software allows designers to visualize various parameters. It also allows 
the designers to perform analysis on the cloud and results are displa-
yed within a short period of time as compared having to do the analysis 
the traditional way which is more time consuming and requires more 
manpower.

6. Smart and efficient clash management. The BIM toolset helps in anti-
cipating and reducing potential clash and interference problems before 
construction, minimizing expensive delays and rework.

7. Greater Speed. BIM enables for design and documentation to be done 
concurrently instead of at the end of the detailed design phase. Schedu-
les, schematics, building plans, estimates, value engineering, planning, 
and other forms of design information are created dynamically while 
work is progresses. BIM allows for rapid design changes thus enabling 
adaptation of the original model to actual site conditions.

8. Lower Cost. Using BIM allows for more work to be done by fewer pro-
fessionals. This translates to lower costs and greater productivity. Less 
time and money are spent in process and monitoring because of higher 
quality design outputs and better construction planning.

1.2 BIM dimensions

BIM is the evolution of traditional plan-based design systems, as it in-
corporates geometric (3D), time (4D), cost (5D), environmental (6D), 
maintenance (7D), health and safety (8D), etc.

The use of BIM goes beyond the design phases, encompassing the 
execution of the project and extending throughout the life cycle of 
the building, enabling the management of the building and reducing 
the economic and environmental costs of operation.

1.3 Advantages of BIM methodology

Even though this working methodology has been implemented for 
many years, a common misconception is that BIM is just a techno-
logy, or that it only refers to 3D design. BIM is a process of creating 
and managing all the information of a project, resulting in an output 
known as a building information model, which contains digital des-
criptions of all aspects of the physical project.

Although BIM is mostly associated with design and pre-construction, 
it is beneficial in all phases of the project lifecycle, even long after cons-
truction has been completed. BIM allows projects to be built virtually 
before they are built physically, eliminating many of the inefficiencies 
and problems that arise during the construction process.

The main advantages associated with the BIM methodology are lis-
ted below:

Fig 3. BIM dimensions. Source: Changsaar, C., Abidin, N.I., Khoso, A.R. et al.



6968

 •BIM platforms automatically update the information that is edi-
ted in any part of the model. This means that if an element is mo-
dified in a floor plan, it is automatically modified in the sections, 
elevations and 3D views, just as if a feature is modified in a listing, 
it automatically changes throughout the project. There is no possi-
bility of human error. The information is always consistent.

•As all the agents work on a single model, there is no possibility of 
loss of information due to lack of coordination between versions 
handled by different professionals.

•By establishing this method of working in parallel, all the agents 
can propose from the beginning the options they consider most 
convenient for the project, directly involving the whole organisa-
tion. The project is developed in real time in a coordinated man-
ner in a collaborative environment, always under the supervision 
of the client.

•BIM allows any required information to be always available, both 
design and technical, costs, execution deadlines, maintenance, 
etc. It also allows modifications to be made in real time that will au-
tomatically update all these parameters, increasing the degree of 
personalisation and adaptation of the project to the client’s needs.

•Facility management tasks become much more efficient, as all 
the real information on the asset is available on demand.

1.4 BIM implementation

During the last decade, the BIM methodology has been progres-
sively implemented in different countries, being for some of them 
a priority objective of their Public Administrations, which have im-
posed or valued its use in public works, following the recommen-
dation of the European Public Procurement Directive 2014/24/EU.
DIRECTIVE 2014/24/EU of the European Parliament and of the 
Council of 26 February 2014 on public procurement and repealing 
Directive 2004/18/EC.

At European level, Directive 2014/24/EU on public procurement 
establishes the need to use electronic systems (means of commu-

nication and tools for modelling building data) in procurement 
processes for works, services and supplies from September 2018.
In this regard, Article 22.4 of Directive 2014/24/EU states that “For 
public works contracts and design contests, Member States may 
require the use of specific electronic tools, such as electronic buil-
ding design tools or similar tools” (thus alluding to the use of BIM 
tools).

EU BIM Task Group:
In 2015 the “EU BIM Task Group” was set up, representing the 
interests of public administrations in relation to BIM, to develop 
common guidelines and policies to help public contracting autho-
rities to introduce the methodology in the most appropriate way 
in each country.

The work of this group has been co-funded by the European 
Commission and has resulted in the approval and publication of 
a “Handbook for the introduction of the BIM methodology by the 
European public sector. Strategic action for productivity in the 
construction sector: driving value creation, innovation and grow-
th”.

Therefore, a growing number of European governments and pu-
blic sector organisations have introduced initiatives to promote 
the wider adoption of BIM at a national, regional or public estate 
level. However, BIM is still distant from reaching its potential in 
Europe; and, as shown in the following picture, is progressing at 
different speeds in European countries.

Fig 4. EU BIM Task Group. Source: www.eubim.eu.
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.There are some countries such as The Netherlands, the United 
Kingdom or Nordic countries where the compulsory use of BIM 
in public projects is a reality and it is also being spread to private 
sector.

In the Netherlands, BIM is becoming mainstream by most large 
construction companies. Also, the government is demanding the 
use of BIM in their integrated design and building contracts since 
2011.

1.5 Most commonly used BIM software

BIM is the acronym for Building Information Modeling, although it 
could very well be Building Information Management, as BIM has 
a lot to do with information management and not just modelling.
Many people still think of BIM as software, and we often hear peo-
ple talk about BIM as if it were Revit, Archicad, or any other of the 
many platforms on the market. It is important to clarify that BIM is 
not software, although obviously software is part of BIM.

BIM is a working method that is defined in the context of collabo-
rative culture and integrated practice and is a profound transfor-
mation that affects all the design, construction and asset mana-
gement processes we have known so far.

BIM Modeling Examples

REVIT (Autodesk). It allows the user to model with pre-designed 
parametric objects. Its use in BIM is well established and provides 
the necessary tools for the modelling of architectural design, engi-
neering and construction of buildings.

ArchiCAD (Graphisoft). Allows working with “smart objects” and 
virtual models complete with a database of construction informa-
tion. 

Fig 5. Level of BIM implementation. Source: buildingSMART.

Fig 6. BIM implementation in Europe. Source: BIM Comission, Spanish Mi-
nistry of Development.
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Allplan (Nemetschek). The most widely used BIM software in Ger-
many. With features similar to ArchiCAD and REVIT.

Aecosim (Bentley Systems). It is mostly used in civil works and is 
oriented towards the execution phase of the building rather than 
the design phase.

Vectorworks (Nemetschek). Programme focused on design for 
the construction industry, entertainment, landscaping and indus-
trial mechanics.

Edificius (ACCA Software). Less well known is a software that in-
tegrates BIM with real-time rendering to visualise the project whi-
le modelling.

BIM Viewer Examples

BIM Collab Zoom. It is a free BIM viewer compatible with different 
software, which has BCF workflows. To open any IFC and can help 
the user to find and visualise information faults, as it can filter and 
colour objects. 

BIMx (Graphisoft). Available in both mobile and desktop versions. 
With Hyper-Model technology, it offers smooth 2D and 3D naviga-
tion within the project. Full compatibility with ArchiCAD.
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Solibri Model Viewer. Allows to open and view all IFC files and files 
edited with Solibri Model Checker.

A360 (Autodesk). It is an online viewer that can be accessed from 
any device. Compatibility with a multitude of CAD formats and vi-
sualisation of BIM designs without the need to install any software.

DALUX BIM Viewer. The free version of this app can handle large 
and complex BIM models. Offline accessibility and support for for-
mats such as IFC, RVT, PDF, DWG, DWFx, PNG and JPEG.

BIMSYNC. It is also a high-performance 3D viewer with automati-
cally generated 2D floor plans for a complete overview of all BIM 
model.

BIM Vision. BIM Vision is a free IFC model viewer. It allows you to 
view virtual models from CAD systems such as ArchiCAD, Revit, 
VectorWorks, Allplan and others without the need for a commer-
cial licence for these systems or to have a viewer for each system, 
as well as IFC 2×3, 2×4, 2×3, 2×4 and 2×4 formats.

BIMkeeper. Fully online building management system with ad-
vanced 3D IFC viewer. Stores all BIM model information. Very use-
ful for organising a development, maintenance and support pro-
cess.
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usBIM Viewer (ACCA Software). usBIM.Viewer is also a free IFC model 
viewer that allows you to import and export files in standard IFC format 
from Open BIM models made with any BIM Authoring software (Revit, 
Edificius, ArchiCAD, Sketchup, Rhino, Tekla, etc) or Tool.

Examples of Site Planning or 4D
Naviswork (Autodesk). Allows users to open and combine 3D models, 
navigate them in real time and review the model using a set of tools 
including commenting, redlining, point of view, and measurements. A 
wide range of add-ons for interference detection, and 4D time simula-
tion.

SYNCHRO. Provides solutions to accurately visualise, analyse, edit and 
track an entire project, including logistics and temporary works. Visual 
environment that engages all team members in a transparent process to 
optimise construction projects. Well established in the market.

TCQi. It is a software for virtual construction, Software-as-a-Service (SaaS) 
of the construction process, based on the TCQ methodology and the 
contributions of its users, which includes 12 modules for the Collaborati-
ve and Integral Management of Projects and Works during their entire 
life cycle.

Project (Microsoft). Project management and BIM-applicable software 
developed and sold by Microsoft. It is designed to help a project manager 
develop a schedule, allocate resources to tasks, track progress, manage 
budget and analyse workloads. It can be linked to other software.
Examples of Measurement and Budgeting or 5D

Arquímedes (CYPE). It is linked to REVIT and is a very complete program-
me for 5D BIM. It gives the option to carry out measurements, budgets, 
certifications, specifications, as well as the manual of use and mainte-
nance of a building.
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Presto - Cost It. You can generate the complete measurements of the 
model, in a structured and traceable way, convert the measurements 
into the budget needed to value or tender the project and obtain all rela-
ted information, such as usable and built-up areas, relevant parameters 
for pricing or documentation.

Gest.MidePlan (Arktec). It performs the automatic measurement of 
projects, based on the BIM model in IFC format. MidePlan’s project bud-
get calculation allows you to automatically obtain a complete valuation 
of all the elements designed. As the budget is obtained from the project 
design, its values are real measurements.
Examples of Environmental Management and Energy Efficiency or 6D

Currently, the vast majority of energy efficiency calculation software is 
fully developed and closely linked to the regulations of each country.

However, within the 6D Dimension in the BIM field, the environmental 
aspects focused on the efficiency of natural resources and the calcula-
tion of life cycle impact analysis indicators are not so widespread, with 
some software and methodologies still at a very embryonic stage and 
without a stable, fully developed and mandatory regulation on which to 
establish common calculation foundations for all countries. Precisely, the 
focus of this course will cover the latest developments in this field.

EcoDesigner (Graphisoft). It allows the user 
to assess the energy performance of the buil-
ding with compliant technology, supported 
by multiple thermal blocks. As a result, de-
signers can make energy calculations dyna-
mically and accurately from the beginning, 
during and until the end of the project.

Green Building Studio (Autodesk). Flexible 
cloud-based service that allows you to run 
building performance simulations to optimi-
se energy efficiency early in the design pro-
cess. It has tools to design high-performan-
ce buildings in a fraction of the time and at a 
lower cost than conventional methods.

CYPETHERM HE. It can also be used to calcu-
late the thermal load of buildings according 
to the Radiant Time Series Method (RTSM), 
with full integration into a BIM workflow.

RIUSKA. An efficient and versatile energy 
and comfort simulation application. Ideal in 
cases where detailed heating and cooling 
load calculations or complete energy con-
sumption calculations are required.

Examples of Facility Management or 7D

Maximo (IBM). IBM Maximo from its Buil-
ding Information Models module allows in-
tegration with BIM projects and gives the 
option of having a single updated model 
where all stakeholders can look at and con-
nect for the maintenance phase of their as-
sets.

ARCHIBUS. Management software desig-
ned to automate the flow of information 
from the design and construction phases of 
the property through to full asset lifecycle 
management. It is one of the most widely 
used.

Examples of Facilities Design

CYPECAD MEP. It is a program for the de-
sign and dimensioning of the building enve-
lope, distribution and installations on a BIM 
model. Depending on the country selected 
in the creation of a building, CYPECAD MEP 
performs different checks and dimensio-
ning.

DDS CAD. In terms of functionality, DDS 
offers solutions for electrical, plumbing, hea-
ting, ventilation, air conditioning and pho-
tovoltaic systems. It is compatible with the 
Open BIM design process.

Examples of structural Design

Tricalc. Software that calculates steel, con-
crete and any other material structures with 
the same way of working as the original sof-
tware and with all its features.

Tekla Structures. It is an integrated, mo-
del-based 3D solution for managing mul-
ti-material databases (steel, concrete, tim-
ber, etc.). Features interactive modelling, 
structural analysis and design, and automa-
tic drawing creation.
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Basic concepts of BIM 
applied to LCA

2.1 Current situation

Environmental problems arising from the construction sector require 
tools to evaluate proposals that help to curb the consumption of resour-
ces and environmental impact.

Life Cycle Assessment (LCA) is recognised as one of the most valid me-
thods for the environmental analysis of buildings, although its applica-
tion is complex and its standardisation and simplification is necessary to 
make it operational, also in the design phase.

The integration of LCA into BIM platforms simplifies the environmental 
impact assessment process. Currently, there is a scarcity of literature and 
development of simulation tools based on BIM models and linked to LCA 
for obtaining environmental impact results.

It is therefore necessary to standardise LCA implemented in BIM platfor-
ms to simplify the process and obtain environmental impact results in 
real time from the design phase.

Today, the LCA of the building is unfortunately not a factor of choice, but 
rather an outcome. It is still difficult for the actors involved in a building 
project to rely on LCA in their choices. However, developers of BIM sof-
tware and solutions will play an important role in integrating LCA into 
digital models.
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2.2 Characteristics of BIM in LCA calculation

From a building modelled in BIM it is possible to calculate the LCA po-
tentially without even changing the software environment. Therefore, 
LCA in BIM should be more automatic, more systematic and easier to 
achieve, allowing multidisciplinary teams in architectural projects to es-
tablish different scenarios from the point of view of the environmental 
impact of the building.

2.3 BIM software for sustaina-
ble construction

BIM can become a real LCA lever because 
it facilitates access to data: project data and 
component data (whether finished products 
or raw materials).

However, to date, LCAs carried out based on 
numerical models are not yet so easy and 
systematic. First, the analysis is often simpli-
fied by the input data that come from the 
project.

These are mainly nomenclatures of quanti-
ties that are extracted from the model to be 
integrated into the LCA software with an en-
vironmental database - the LCA is then dis-
sociated from the model.

Some software allows LCA to be carried out 
directly within the model, but the assump-
tions considered remain very limited and 
the databases are not connected.

Very often, only data linked to the surfaces 
and quantities of the main materials - con-
crete, steel, wood - are considered. Air condi-
tioning systems and other materials are not 
considered.

Gradually this is changing and the perfor-
mance of BIM software and its capabilities to 
calculate the Life Cycle Assessment of buil-
dings is increasing.

Several outstanding examples are shown 
below.

COCON-BIM.
ONE CLICK LCA with BIM.
TALLY.
CYPE module IA-ACV.
CYPE and CSTB: ElodieBIM.

These software products are based on data-
bases that may be integrated in the software 
or where import is possible. They are there-
fore not based on BIM objects with environ-
mental information contained in them, but 
on the linking of the elements of a BIM mo-
del with the environmental data of a unit of 
work contained in these databases.

2.3.1 COCON-BIM

Cocon-BIM is a programme dedicated to 
the study of the environmental quality of 
materials and buildings and life cycle analy-
sis (LCA) using the facilities offered by digital 
modelling (BIM). Completely rewritten, this 
software succeeds its predecessor Cocon Ex-
cel and makes it possible to take advantage 
of contemporary technological advances in 
digital modelling, thanks to the reading of 
BIM files (Ifc format) and 3D navigation.

Cocon-BIM complies with the European 
“Sustainability in Construction. Assessment 
of the environmental performance of buil-
dings” (EN15643: “General framework” and 
EN 15978: “Calculation methods”).

Fig 7. Integration of BIM and LCA. Source: Najjar, M., Figueiredo, K., Palumbo, M., & Ha-
ddad, A.

Fig 8. LCA implementation in BIM platform. Source: Bueno, C., & Fabricio, M. M. (2018).

Fig 9. Cocon-BIM. Source: www.cocon-bim.com.
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Functionalities

-Compatible with Mac OS y Windows.

-Use any of the current Ifc formats (Ifc 2x3 and Ifc4) - see our tips on mo-
delling digital models here Use any of the current Ifc formats (Ifc 2x3 and 
Ifc4) - see our tips on modelling digital models here.

-Allows 3D visualisation/manipulation of buildings and their components.

-Allows to study the environmental impact of the construction or reno-
vation of buildings.

-It draws on data from a variety of sources:

 France:
 FDES (Product Environmental Declaration Sheets) according to  
 NF P01-010, DEP) mainly originating from the database INIES.
 PEDs (Environmental Product Declarations) according to EN  
 15804.
 PEP (Environmental Product Profiles according to EN 14040)  
 mainly originating from the database PEP EcoPasseport.

 Germany 
 - Environmental Product Declarations (EPD), including   
 those of the database OEKEBAU.

 England - Declaraciones ambientales de productos (EPD).

 Swiss, including those in the Swiss database Kbob y EcoInvent

- It includes a database containing the description:

 Of more than 3,000 building materials, which contains informa 
 tion on:

 - thermal conductivity, specific heat, density…):
 - thermal resistance or heat losses through walls.
 - inertia and thermal lag of composite walls (in accordance with  
 EN 13786).
 - environmental through impact indicators (grey energy, GHG  
 - emissions, air and water pollution, resource depletion, water  
 consumption, etc.).

 Of installations (lifts, boilers, heat pumps, lighting devices, plum 
 bing, etc.) as well as environmental impacts due to:

 its production.
 its use.
 Its end of life.

Fig 10. Cocon-BIM. Source: www.cocon-bim.com.

Fig 11. Cocon-BIM. Source: www.cocon-bim.com.
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 Of construction machinery (for excavation, lifting, etc.) and   
 means of transport (car, truck, train, ship, plane, helicopter, etc.)  
 as well as the environmental impacts due to their use.

2.3.2 ONE CLICK LCA with BIM

One Click LCA facilitates Life Cycle Assessments (LCA) for BREEAM and 
LEED certification. The solution proposed by Bionova Ltd. transforms 
BIM Models into Excel files with LCA reports. In addition to an easy-to-use 
interface and BIM format reading tool, One Click LCA provides plugins for 
several programs most common in the building design market.

Life Cycle Assessment quantifies the environmental impact of a building, 
both in terms of greenhouse gas emissions as well as materials and ener-
gy. It plays a central role in LEED v4, BREEAM and other green building 
projects.

Carrying out a life cycle assessment requires specialised knowledge. In 
contrast, ONE CLICK LCA allows non-specialised LCA users to calculate 
their calculation for a building in less than an hour using an automated 
process as well as the platform’s web interface.

This plugin allows designers to find out the impact of their choices im-
mediately and achieve the most sustainable results without having to ca-
rry out separate detailed studies for each option. In addition to BREEAM, 

ONE CLICK LCA supports LEED, DGNB, HQE, BNB, GREEN as well as 
many other certification systems and all common industry standards

2.3.3 TALLY

KieranTimberlake’s affiliate company, KT Innovations, partnered with 
Autodesk and thinkstep to create Tally.

Fig 12. One Click LCA. Source: www.oneclicklca.com.

Fig 13. One Click LCA. Source: www.oneclicklca.com.

Fig 14. One Click LCA. Source: www.oneclicklca.com.
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Through a Revit plugin, Tally allows Revit users to integrate their 
BIM model with complete information about the building mate-
rials and architectural products that their structures will ultimately 
contain.

Tally quantifies the embodied environmental impacts of a building 
or materials used. It is currently approved for use with LEED v4.

Essentially, Tally adds another layer of detail to BIM by recognising 
materials that are not explicitly modelled, such as steel in con-
crete structures, and by considering the diverse range of material 
classes in a model.

In this way, Tally gives its users the ability to perform LCA of the 
entire building during design and to use the LCA data to perform 
comparative analyses of various design options showing their di-
fferent environmental impacts.

Source and quality of data

Tally uses an LCA database that combines material attributes, as-
sembly details and architectural specifications with environmen-
tal impact data resulting from the collaboration between KT In-
novations and thinktep. LCA modelling is carried out in GaBi 8.5 
using the GaBi 2018 databases and in accordance with GaBi data-
bases and modelling principles.

The data used are intended to represent 2017 US values. Where 
representative data were not available, proxy data were used. For 
each entry, the datasets used, their geographic region and refe-
rence year are listed. Whenever possible, proxy datasets were cho-
sen that are technologically consistent with the relevant entry.

Fig 15. Tally. Source: www.kierantimberlake.com.

Fig 16. Tally. Source: www.kierantimberlake.com.
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GaBi and SimaPro are the two most widely used software pro-
grams for Life Cycle Assessment (LCA) and for calculating Carbon 
Footprints, Water Footprints, Water Footprints and Environmental 
Footprints, such as the European Union.

2.3.4 CYPE module IA-ACV

“Environmental Impact - Life Cycle Analysis” is a module of the 
Budget Generators and Archimedes. The Budget Generators are 
software tools that, with basic data supplied by the user and the 
optimisations that the user wishes to make through its graphic 
environment, automatically generate the budget and measure-
ment of a building work (with chapter structure, breakdown of 
items and detailed measurement), obtaining the data from the 
CYPE Construction Price Generator. In addition to the budget and 
measurement, the Budget Generators provide, among others, 
the document where the Life Cycle Analysis of the building under 
consideration is defined, quantified and justified. The data impor-
ted into Archimedes can originate from a BIM model in IFC format.

To generate this document, the module “Environmental Impact 
- Life Cycle Analysis” obtains the information from the CYPE Cons-
truction Price Generator which is included in each building unit 
from PHASE A1 to A5 (more phases are currently in the process of 
being covered):

Embodied energy. Expressed in MJ.

The Global Warming Potential (GWP). Expressed in kg CO2 equi-
valent.

Stratospheric Ozone Depletion Potential (ODP). Expressed in kg 
CFC 11 equivalent.

Soil and water resource Acidification Potential (AP). Expressed in 
kg SO2 equivalent.

Eutrophication Potential (EP). Expressed in kg (PO4)3- equivalent.
Tropospheric Ozone formation Potential (TOCP). Expressed in kg 
ethylene equivalent.

Abiotic resource Depletion Potential for non-fossil resources 

(ADPE). Expressed in kg Sb equivalent. 

Abiotic Resource Depletion Potential for Fossil Resources 
(ADFP). Expressed in MJ.

The total primary renewable energy use (PERT). Expressed 
in kW.

Total non-renewable primary energy use (PERNRT). Expres-
sed in kW.

Net use of flowing water resources (FW). Expressed in m3.

Fig 18. CYPE module IA-ACV. Source: www.cype.es.

The values of all these parameters are the result of the im-
plementation of each work unit from the manufacturing 
(A1, A2 and A3) and construction (A4 and A5) stages, and are 
broken down by materials, packaging, machinery, auxiliary 
means and waste. This information can be consulted in the 
“Environmental impact indicators” tab of each work unit.

This detail and breakdown of the environmental indicators 
for each unit of work in the stages indicated allows a very 
precise analysis of the life cycle of a building work to be ob-
tained. In the section Justification of the determination of 
the Life Cycle Analysis carried out by the programme, you 
can consult the validity of the data supplied by the Cons-
truction Price Generator.

Fig 17. CYPE module IA-ACV. Source: www.cype.es.

Fig 18. CYPE module IA-ACV. Source: www.cype.es.
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From Revit to CYPE Arquímedes
From Revit or from a BIM model in IFC format it is possible to link with 
the work units present in Archimedes. It is also possible to automate this 
process if the “Keynote” of a model from Revit is properly linked to the 
Arquímedes database. 

From Open BIM Quantities to CYPE Arquímedes
It is also possible, for example, to carry out this process from Open BIM 
Quantities.
2.5 CYPE and CSTB: ElodieBIM

The new RT2020 regulation, which replaces the previous RT2012, is more 
ambitious from the point of view of sustainability applied to the construc-
tion and housing sector, so it includes new sections related to the carbon 
footprint of buildings, while it is more demanding in terms of the crite-
ria to be considered on thermal performance and energy consumption 
with the aim of encouraging the construction of near-zero consumption 
housing.

The ElodieBIM by CYPE software, which has been developed in collabora-
tion with the French Scientific and Technical Centre for Building (CSTB), 
is able to calculate the impact of the phases of raw material extraction, 

Fig 19. Example of Revit-CYPE Arquímedes. Source: www.cype.es.

Fig 20. Example of Revit-CYPE Arquímedes. Source: www.cype.es.

Fig 21. Example of Revit-CYPE Arquímedes. Source: www.cype.es.
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transport to the factory, manufacture, product transport, product 
installation and construction thanks to the data provided by the 
French CSTB. In addition, the software is adapted to the Open BIM 
workflow.

This software can also import a model into IFC to link its BIM ob-
jects to the environmental database contained in the programme.

Fig 21. CYPE and CSTB: ElodieBIM. Source: www.cype.es.

Fig 22. CYPE and CSTB: ElodieBIM. Source: www.cype.es.

Fig 23. CYPE and CSTB: ElodieBIM. Source: www.cype.es. 
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2.4 Example of BIM application in stone sector

Current calculation software based on databases and not on informa-
tion contained in BIM objects, usually do not allow as much specificity 
as could be achieved from the customisation of a BIM object, which be-
longs to a specific manufacturer. These options can be implemented in 
BIM objects, but it is not something that is currently standardised.
Based on these BIM object development methodologies, the one im-
plemented in a project co-funded by the European Union’s Erasmus+ 
programme is described below:
 
 
BIMstone project
A BIM-based Interactive Tool was developed in this project for the inte-
gration of the technical documentation developed in the project (execu-
tion manuals, 3D animations, DAP of the natural stone, etc.).

Fig 24. CYPE and CSTB: ElodieBIM. Source: www.cype.es.

Fig 25. Example of BIMstone Interactive Tool. Source: https://www.bimstoneproject.eu/.
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Fig 26. Example of BIMstone Interactive Tool. Source: https://www.bimstoneproject.eu/.

Fig 27. Example of BIMstone Interactive Tool. Source: https://www.bimstoneproject.eu/.
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Fig 28. Example of BIMstone Interactive Tool. Source: https://www.bimstoneproject.eu/.
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