Durability and quality.
Technology and innovation.
Functionality. Sustainability.
Prefabricability.
Speed and competitiveness.
Efficiency. Resistance
to fire and earthquake.
Great spans and reduced
obstruction.

B.E.S.D.

®

Building
Energy
System
Dry
The indestructible pre-construction,
eco-efficient and sartorial system - suited
to any project - is encapsulated within
the successful rationale behind prefabrication, the nature of "heavy" constructions and cutting-edge technologies.
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Traditional construction systems use up approximately 75% of economic resources merely in the
various construction phases, with a significant increase in costs and execution times.
Yet traditional prefabricated systems, along with
guaranteeing an improved containment of costs,
drastically limit the composition and design possibilities, merely permitting the execution of monotonous and inarticulate buildings that often do not
align with the needs of the client.
B.E.S.D.® technology arose from the desire to overcome the negative aspects of these two aspects,
whilst maintaining the positive facets by adapting
these to current housing needs in terms of energy
efficiency, indoor comfort and health, whilst especially aligning with the requirements set forth under international anti-seismic regulations.
BESD ® is a patented system.
BESD ® is a registered trademark.

TRADITIONAL SYSTEMS

B.E.S.D.® TECHNOLOGY

A traditional construction system employs 75%
of its resources merely for
construction operations.
This involves high risks, uncertainty regarding timeframes and rising costs.

With the B.E.S.D.® system, it is possible to diminish construction times by
up to 50%, reducing the
costs relative to the activities underway and ensuring strict compliance with
the time schedule for the
works to be completed.

$

$

75%

25%
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Environment,
eco-efficiency
and reliability
Environmental sustainability is given by
the use natural raw materials, but
especially by the impact generated in
the production and the duration of the
life cycle of the finished product.
B.E.S.D.® architectural system combine these aspects by using conglomerate and insulation 100%
natural, paired with the steel structure which guarantee a duration of the building superior than 100
years.

B.E.S.D.® meet the most restrictive regulations in
matter of seismic prevention, ensuring the total integrality between the load-bearing structure and
the carried ones.
Thanks to the possibility of integration with all the
systems for the supply of energy from renewable
sources and the home automation plant, B.E.S.D.®
is able to produce self-sufficient buildings.

The thermotechnical features of the system allow
to save up to 85% of energy, thanks to a thermal
phase which reach the 22 hours.
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Characteristics
®
of the B.E.S.D.
system
■■ This fully-modular system for the production of
building organisms in kits is engineered and custom-made according to the architectural specifications of the project required.

■■ The high-performance casing of the building
(energy class A to A ++), created in natural, environmentally-friendly materials and with high mechanical performance, ensures the best indoor
comfort from a hygrothermal and acoustic point
of view, offering levels of phase shifts and temperature damping that are typical of stone block
walls.

■■ The architectural and structural components
are created within the factory, before being
checked and preassembled to guarantee the
best possible outcome.

■■ Technological elements and avant-garde systems are integrated into the building components
produced in the factory.

■■ The load-bearing supporting framework is
made of high-strength steel, with bolted connections guaranteed to absorb seismic stresses
in line with the strictest national and international
regulations. The choice of this type of structure
ensures that the layout and façade are free from
pillars and braces, allowing the creation of glass
frontages in the dimensions desired.

■■ Budget planning and timing control.
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Other features of B.E.S.D.® technology

Reduction of
construction times

Extremely competitive
costs and optimum
budget management

Complies with the most
stringent anti-seismic
safety protocols

Composition planimetric and volumetric
measurements tailored

Maximum energy
performance according to
international standards

Quality control of all kit
components

Technological integration
for the production of energy from renewable sources

Green technology: produced
with natural and environmentally-friendly materials

None of its components
release harmful
emissions

Integration of extensive, intensive greenery for roofs
and hanging gardens

Compatible with all
transport standards

Integration of plug-andplay systems and
home automation

Adaptable to all
climate zones

Maximum height
up to 60 floors

Certification of all
individual components
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B.E.S.D.® allows the client to select
different level of finish, from the rough
constuction to the turn-key solution.

From window fixtures to your own fireplace, through pavements and the bathroom furniture.
The customer can choose from a wide range of finishes, thanks to the collaboration with various companies, but also to decide by himself which equipment suppliers to use.
B.E.S.D.® includes in phase of prefabrication the predispositions of the plants and is able to integrate
the most advanced home automation management systems, which conjugated with excellent thermotechnical characteristics and insulation of the system, result in a very high quality of indoor comfort.
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Development for a multi-storey building
and technologies applied to B.E.S.D.®

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9
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Commencing with a single basic module, B.E.S.D.® technology means you can generate an extremely
elevated number of architectural and structural combinations. Its spatial frame development, connected to rigid nodes, permits operating within spans varying from between 2 and 10 metres, permitting the
construction of multi-storey buildings of up to 60 levels.

Roof garden

Photovoltaic POLYSUNPV®
panels installed on
the roof, in facade and
on the balconies

Rainwater recovery

A+ class fixtures

Casing with ventilated
facade and insulation
system

Infinite number of different
solutions in terms of modularity

Height up to 60 floors
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B.E.S.D.® the warmth
and safety of home,
with the energy
performance and
strength you crave.
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Examples of buildings.

Images 1 to 4 - Project renderings
Images 5 and 6 - Rendering of an institution building
Images 7 to 9 - Single-family villas in Baruchella (RO)
Image 10 - Pasta factory in Casaleone (VR)
Images 11 and 12 - Project renderings
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Architecture,
engineering,
management

Example of single family house.
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Example of plant complexity
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Construction phases

Single family house - Construction site in locality Carnovale - Cairo Montenotte (SV)
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Elements of
®
B.E.S.D.
construction
technology
B.E.S.D.® technology is configured as an
innovative industrial utility model that,
through a standardised technological
system, produces ad hoc building components.
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Structure
The structural system behind B.E.S.D.® technology
employs standard S355 JR steel profiles, such as HE,
IPE, UPN, commercial and flat C-profiles.
The elements are duly treated, with all operations
following the specifications of the B.E.S.D.® technology.
Their thickness is never below 4 mm.

Wall-mounting
Structure:
■■ completely dry assembled
■■ steel endoskeleton designed for the reinforcement
functions of the conglomerate and the connection between the adjacent elements and supporting structure.
Type:
composed of 3 or 4 strips (depending on the interstorey height) of standard, interlocking elements that
comprise the perimeter wall, produced in line with
the holes along the wall.
Integrated installation preparations (upon request):
■■ cable routing for the electrical system
■■ provision of collectors for the plumbing and/or
heating system

Slab
Structure:
■■ completely dry assembled
■■ tray comprised of a galvanised steel frame (6mm thickness) and sheet of corrugated sheeting,
welded within, having a variable thickness from between 1 and 1.5 mm
■■ co-operating reinforcement system welded orthogonally to the direction of the corrugation
■■ package stratification: insulation, light conglomerate, heating and ridge system for the distribution
of the electrical system, poured sealing level.
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1 - Natural hydrated lime
2 - Perlite
3 - Pumice

1

2

3
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All the elements of B.E.S.D.® work
integrally together to obtain the best
performances in mechanical resistance,
energetic features and environment.

Insulated
false-ceiling

System for vertical
connection
Wall

Organic and ecoefficient, healthy
and indestructible.
A safe investment
that appreciates
over the time.
Floor
Structure
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Climate change put a strain on the
building technologies, ancient and
contemporary. Floods and tropical
phenomena are constantly increasing,
even in temperate zones.

Insulated
false-ceiling

System for vertical
connection
Wall

The B.E.S.D.® system
is designed to
protect occupants
in the event of
extreme weather
phenomena.
Floor
Structure

30

31

Structure
The structural system of the B.E.S.D.® technology employs standard profiles, such as HE, IPE, UPN, commercial C profiles and plates (with thickness never
less than 4 mm).

■■ UNI EN 10025-1:2005: Part 1 and Part 2
■■ Eurocode 3
■■ UNI EN 1990
■■ UNI EN 1991
■■ ENS, ETAGS, ETAS for construction products connected to steel structures
■■ UNI EN 1090
■■ Ordinance of the PM no. 3274

Material
S355 JR electro-welded commercial steel.
Finishes
■■ cold galvanising
■■ epoxy resin based paint
■■ intumescent painting
■■ powder coating
■■ anti-rust treatments

Calculation procedures
■■ verification of the Serviceability Limit State
■■ verification of the Damage Limit Status
■■ verification of the prior Damage Limit Status

Connections
All connections undertaken on-site require the use
of bolts, nuts and washers having a strength class
of 8.8 and/or 10.9 (high strength).

fire resistance category
B.E.S.D.® structures are suitable for constructing
Class 1, 2, 3 and 4 building structures.
The B.E.S.D.® structures are suitable for constructing Level 2 and Level 3 edifices and structures according to current regulations.

All welding operations are carried out in the workshop and are completed in compliance with the
UNI EN ISO 3834 standard, including all subsequent
integrations, and UNI 5132: 1974.
Compliance with regulations
■■ M.D. of 14th January 2008 and subsequent additions
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Fitted header beam with
IPE type cross-section
B.E.S.D. rigid node

Slots for panel-pillar anchoring

Rings for connecting
beam-slab

B.E.S.D. rigid node

First-order beam
with IPE profile
Pillar for anchoring the panel-plate

Support pillar with HEB profile

First-order beams
IPE type

B.E.S.D. rigid node
Plate for connecting via
"sandwich" between beams of
first- and second-order
Support feet

Pillar-foundation connection base

Second-order beams
in IPE-type
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Slab
Materials used
■■ Frame: S275 JR galvanised steel
■■ Corrugated sheeting: SOLAC 55 type in steel
■■ Reinforcement system: S275 JR steel
■■ Insulation: high-density ESP
■■ Lightweight conglomerate with expanded clay
or pumice
■■ Heating matting: GRID type in amorphous metal
or infrared mat

Stratification of the package
■■ S275 JR steel frame, suitably folded and drilled
■■ corrugated sheeting with a thickness varying
from between 1 and 1.5 mm
■■ expanded clay or loose pumice placed within
the corrugations
■■ reinforcement system for the package in S275 JR
steel
■■ high-density insulation
■■ lightweight aggregate of hydraulic lime mortar
and light aggregates
■■ steam barrier
■■ waterproof and reflective matting
■■ heating matting
■■ concrete finishing coating

Dimensions
■■ maximum length: 6000 mm
■■ maximum width: 2400 mm
■■ maximum surface area: 14.4 m2
Weight
Between 90 and 170 kg/m2

Integrated systems upon request
■■ radiant panel (heating matting)
■■ cable routing for the electrical system

Assembling
Mechanical connection to the beams.
General description
Pre-built, self-bearing steel slabs with a thickness of
280 mm, sans false ceiling, with aeration between
the mixture and slab of the first floor, thermal transmittance (U) equal to 0.20 W/mqK, surface mass
≥ 230 kg/sqm and variable flow rate between 250
and 400 Kg/sqm, with a span field never exceeding 1:300.
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Floor panel - intermediate floor

Heating matting

Screed

Lightweight concrete
Electrical system
Steel frame

Steam barrier

Expanded clay

HD insulation

Corrugated sheeting

Reinforcement system

Slab panel for flat coverage

Lightweight screed layer

Bituminous sheath

Panel in OSB Class 3

Steel frame
Corrugated sheeting
insulated

Bituminous sheath
Corrugated sheeting

Expanded clay or pumice

Pitched roof slab panel
L-shaped profiles for
housing the slats

Wood slats for
placement
mantle

Steel frame

Corrugated sheeting
insulated
Expanded clay or pumice
Corrugated sheeting

Sheath
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Wall-mounting

Type:
Composed of 3 or 4 strips, depending on the height
of the intermediate floor, of standard interlocking
elements that comprise the perimeter wall, modulated according to the project openings.

Structure:
■■ completely dry assembled
■■ endoskeleton designed to satisfy the functions for
reinforcement and the connection of the wall with
the adjacent walls and supporting structure

Materials used:
■■ Coating: marine plywood, OSB, magnesite, calcium silicate, fibre cement, and wood-cement composites
■■ Endoskeleton: Steel S 275 JR
■■ Filling mixture: Concrete lime mortar conglomerate rendered lightweight with polystyrene, expanded clay, pumice stone or lapilli

Integrated systems (upon request):
■■ cable routing for the electrical system
■■ provision of collectors for the plumbing and/or
heating system
Acoustics:
Acoustic tests in compliance with the UNI EN ISO
140 and EN ISO 717 standards.

Geometric characteristics:
■■ Heights:
Strip 1: 1009 mm
Strip 2: 1700 mm (optional)
Strip 3: variable between 266-1600 mm
Strip 4: 410 mm
■■ Length: variable between 350 and 3000 mm
■■ Thickness: variable between 200 and 250 mm
Weight:
From 90 to 120 kg/m2
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Layer 4

Layer 4

Layer 3

Layer 3

Layer 2

Layer 2

Layer 1

Layer 1

1 - Conglomerate
wthout siding

2 - OSB class 3
siding
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3 - Plywood siding

The B.E.S.D.® system makes it possible
to create avant-garde building casings
suitable for all climatic zones, including
those subject to a high daily temperature range.

1.

2.

3.

The ventilated enclosure (Images 1 and 2), suitable for tall buildings, can be created with opaque
panels in various materials, shapes and colours,
but also with POLYSUNPV® photovoltaic panels,
able to render the building organism highly-performing from an energy perspective.

4.

B.E.S.D.® wall.
Each type of casing can be finished with baseboarding and walkways, complete with ventilation system and rainwater drainage channel.

The non-ventilated casing (Images 3 and 4), on
the other hand, consists of an external cladding
system, comprised of high-density insulating and
isolating panels positioned in adherence with the
38

B.E.S.D.® flat roofing slab:
■■ Steel frame
■■ Structural corrugated sheeting type HI-BOND
■■ Expanded clay/Pumice
■■ High-density insulating panel
■■ Panel in OSB CLASS 3
■■ Triple-layer waterproof matting
■■ Lightweight screed and flooring

B.E.S.D.® beams with standard steel profiles and
B.E.S.D.® connection systems

Plasterboard ceiling coupled with XPS and ventilation system

B.E.S.D.® pillar with standard steel profiles and
B.E.S.D.® connection systems

B.E.S.D.® wall panels (steel endoskeleton with reinforcement and connection function, conglomerate, OSB or fibre cement coating and rubber dissipators) with connection systems (panel-panel and
panel-structure) and cladding layers (high-density
insulating, plasterboard and plaster)

B.E.S.D.® floor slab
■■ Steel frame
■■ Structural corrugated sheeting type HI-BOND (1.5 mm)
■■ Expanded clay/Pumice
■■ High-density insulating material
■■ Steel reinforcement with "diapason" system
■■ Lightweight conglomerate
■■ Insulating matting
■■ Heating matting
■■ Finishing coating
■■ Technical channel and integrated cable routing
39

Comparison
of systems

Restart from the innovation in architecture and construction industry, is the ambitious way to the sustainability undertook from the B.E.S.D.® group, in harmony with the directions given by the European Union,
through strategies and initiatives of Smart Technologies.
Smart means efficient, capable, inclusive, modern, sustainable, therefore a really Smart building must
contain structural systems, envelopes and plants, which are intelligent, directed to the enhancement
of the human capital, the reduction of the environmental impact and the resolution of environmental
emergencies with the related economic benefits.
The real bio-eco-efficient architecture doesn’t stand behind a simple slogan based upon a material, like
wood or lime, but imply the sinergistic studio of ad-hoc technologies, both traditional and cutting-edge,
which works toghether for the maximum performances and the reduction of the costs for the management, with the minimum price, especially from the environmental point of view.
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Compared to traditional building
techniques and wooden prefabricated
houses, B.E.S.D.® provide higher
performances in resistance and comfort,
guaranteeing a longer duration.

Images description:
1 - Building realized with traditional techniques
damaged by an earthquake
2 - Wooden prefabricated house on fire
3 - The strenght of a B.E.S.D.® house perceptible
from the image of a single family house being
completed with its external finishings.

41

PARAMETER

HEIGHT OF
THE BUIDLING

DESCRIPTION

Maximum height from the
ground level to the eaves.

SPECIFICS OF
COMPARISON AND
EVALUATION
Number of floors above
ground.

UNITS OF
MEASURE
n°

MANAGEMENT Annual cost weighted for air Surface 100 sqm; height
€ per sqm/
COSTS
conditioning and heating.
indoor 270 cm; climatic
year
zone D; family of 3
persons; heating source:
methane; cooling source:
electricity for heat
pump; project indoor
temperature (winter)
20 °C - (summer) 22 °C.
(Data can vary of +/- 5%).
ANTISEISMIC
EAL (Expected Annual Loss):
PERFORMANCE the parameter measures
the level of risk of damage
suffered from the building.

Seismic zone I, height of
the building 15 m, seismic
event local magnitude
(ML) 6 (Richter); absence
of seismic energy sink
devices between
foundations and
structures.

A-B-C-D-E-F

LOSS OF
EFFICIENCY OF
PERFORMANCE,
ENERGETIC,
TECHNOLOGICAL
IN ABSENCE OF
MAINTENANCE

% of performance reduction
after the first 10 years of
use. The value refers to the
loss of efficiency in terms of
transmittance and thermal
inertia, offset and thermal
damping and mechanical
stability. It is obtained
from tests carried out in
accordance with standards
of the series EN 60068.

Concerning vertical
locking envelope with
outer coating: total
combined thickness of
the layers 28 cm; floor
package: total thickness
22 cm; roof package:
total thickness 27 cm.

% (where
0% is the
lowest
value and
100% the
highest
loss of
efficiency)

STRUCTURAL
CERTIFICATION

Vita utile nominale della
struttura. According with
the NTC 2008 normative,
Client and Designer, under
their responsibility, must
declare in the project
nominal useful life of the
structure.

Seismic zone I, height of
the building 15 m, seismic
event local magnitude
(ML) 6 (Richter); absence
of seismic energy sink
devices between
foundations and
structures.

years

Class of use: represents
the category of buildings
and structures that can be
realized. (NTC 2008)

Class I: agricultural
buildings and casual
presence of people.
Class II: normalcrowding,
building without
important functons, both
public and social.
Class III: significant
operational crowding.
Class IV: important
public or strategic
functions, even referred
to the management of

class: I-IIIII-IV

A(near
to zero)
F(very high)

BESD
BUILDING
over 60

WOODEN
BUILDING

TRADITIONAL
BUILDING

*light
*framed
structures: load-bearing
up to 3;
masonry:
*X-Lam or
up to 3;
CLT: up to 9; *reinforced
*Glulam:
concrete
up to 10
frame:
over 30

€ 5,50

€ 10,50

€ 16,00

B (mild
damage,
loss of
efficiency
negligible)

C (visible
damage
and partial
loss of
efficiency)

E (serious
damage
and total
loss of
efficiency)

0%

up to 12
% (for the
climatic
zone
D, semi
coastal); up
to 20 % (for
the climatic
zone C,
cosatal).

up to 22 %

Vn> 100
years

Vn < 50
years

Vn < 100
years

IV

III

III

The values refer to the specs of discussion and concern the state of technology commonly available today (not including cutting-edge technologies and/or experimental).
The data are subject to improvement and changes, even substantial, according to the operating situations. All values are based on components of bioarchitectural type.
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FIRE
RESISTANCE

REI: index of resistance
to fire of a construction
element (component or
structural).
The numbers after the
letters indicate the minutes
of stability, endurance and
thermal insulation in case
of fire.

Concerning vertical
locking envelope with
outer coating: total
combined thickness of
the layers 28 cm; floor
package: total thickness
22 cm; roof package:
total thickness 27 cm.
(EN 13501-2)

minutes

up to 180

up to 90*

up to 120

FIRE
REACTION

Level of participation of a
combustible material to the
fire to which it is subjected.
Classes of reaction-tofire performance for
construction products
(excluding flooring). (D.M.
10 March 2005 - EN 13501-1)

Concerning load-bearing
structure, vertical locking
envelope with outer
coating: total combined
thickness of the layers 28
cm; floor package: total
thickness 22 cm; roof
package: total thickness
27 cm.

A1/A2-B-CD-E-F

A1/A2

E

A1/A2

Concerning vertical
locking envelope with
outer and inner coating:
total combined thickness
of the layers 28 cm.

w/m²K

0,17

0,20

0,30

Thermal transmittance of
floors (ISO 9869).

Floor package: total
thickness 22 cm.

w/m²K

0,22

0,24

0,35

Thermal transmittance of
roofing (ISO 9869).

Roof package, insulated
and ventilated: total
thickness 27 cm;

w/m²K

0,18

0,22

0,32

Thermal lag: the time
difference between the
time at which there is the
maximum temperature
measured inside and
outside the building
environment.

Concerning vertical
locking envelope with
outer and inner coating:
total combined thickness
of the layers 28 cm.

hours

16**

9

7

Thermal damping: on
the same transmittance,
the higher is the level
of damping of a wall,
the lower will be the
repercussion into the
building. The inner
temperature will tend to
remain constant.

Concerning vertical
locking envelope with
outer and inner coating:
total combined thickness
of the layers 28 cm.

Relationship
between T
max outer
and T max
inner (in
absence
of heating
and
cooling)

between
1,52 and
1,75

between
1,40 and
1,60

between
1,05 and
1,15

Surface mass: in all climate
zones (excluding F), the
rules require that the
surface mass of the opaque
walls, is greater than 230 kg/
m2. (Decree Law 192 agg.
311)

Concerning vertical
locking envelope with
outer and inner coating:
total combined thickness
of the layers 28 cm.

Kg

250

180

210

Energetic class achievable:
APE ((Decree Law 63/2013
and Law 90/2013).

Vertical envelope with
A-B-C-Dinner and outer coating:
E-F
total thickness 28 cm; floor
package: thickness 22 cm;
roof package: thickness
27 cm; technologies
from renewable sources;
thermal break fixtures;
external shielded systems;
management of air
changes; form ratio
S/V=0.75.

A++

A+

C

ENERGETICAL Thermal transmittance of
PERFORMANCE walls (ISO 9869).

A1/A2 (non
flammable)
F (easily
flammable
materials)

* Value indicated in the literature. With special chemical and technological adaptations, is possible to increase the fire resistance period.
** The value shown refers to the thermal lag of the standard B.E.S.D.® wall. With special adaptations, the maximum shift reached by the casing, is 21 hours.
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Partners B.E.S.D.® technology:

UNIVERSITA’ DI PISA
D.E.S.T.eC.
Dipartimento di Ingegneria

®

Area Engineering S.r.l.
Via Serra 4/9c, 16122 - Genova - Italy
Tel. (+39) 010 4224235, Mob. (+39) 329 7437337
amministrazione@arearchitettura.com
www.arearchitettura.com

