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The classification of the structural elements according to UNI 8290:

Classes of technology Units | Technology Units | Classes of Technical Elements
OUTER WALLS
VERTICAL
CLOSINGS WINDOW FRAMES
LOWER GROUND SLABS
DIAFRAMS
HORIZONTAL WINDOWS
DIAFRAMS
ON EXTERNAL
SPACES SLABS ON EXTERNAL
SPACES
UPPER CLOSINGS ROOFS
HORIZONTAL EXTERNAL
WINDOWS




VERTICAL CLOSINGS

Outer walls composed by different elements

Types of blocks
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7 — internal plaster 1.5 cm % }; _
8 — hollow brick 12x8x25 cm A 20 K
» 335 . Concrete blocks .
9 — air space 4 cm ) ) &4
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10 — mineralized wood wool insulation )t?‘
11 — honeycomb 12x25x25 cm 4
12 — external plaster 2 cm : / Aé
>4
3 - Gasbeton




VC Outer walls composed by different elements
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VC Thermal Bridge

FIGF 12671 SCHERE OF ALCUMI PONTI TE RN

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F83



VC Outer walls composed by different elements: correction of thermal bridge
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VC Outer walls composed by different elements
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Load-bearing outer wall in Double brick wall with Insulated brick double Brick wall:
lightweight brick (38 cm): insulated cavity: wall: 1. internal plaster;
1. thermo-insulating 1. external plaster; 1. internal plaster; 2. perforated brick blocks
external plaster; 2. semi-full brick 12x12x25 cm; 2. semi-full brick 28x25x25 cm;
2. lightweight brick blocks in 3. air gap; 8x12x25 cm; 6. external plaster.
paste 38 cm; 4. thermal-acoustic insulation 3. polystyrene thermal-
3. cementitious plaster; made of wood fibre or acoustic insulation;
4. internal plaster. polystyrene; 4. perforated brick

5. perforated brick 8x25x25 cm; 12x25x25 cm;

6. internal plaster. 6. external plaster.

Some types of construction considered in the LCA study.



OO 0O ONgIN

3

COXUP Ouly » o&-W‘.vw
SHOIADD O SJUONR

[ ) AT DOXND

QUL DUDy utels ONgIiN

KXAKIEAREE R LI I AN KKK A

!__.,... .,,__, # a0 sassdsandansacad

—’ A v

Q50 | =2
CL0LOW OO0

MRV WAV

1



VC Outer walls composed by different elements: insulation
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The installation of the thermal insulation layer
in the cavity of the wall improves its thermal
inertia and is indicated both in the case of
continuous and discontinuous use of the
rooms.

TR T—1

The installation of the
thermal insulation layer in
the outer part of the wall
optimizes the thermal inertia
by using the storage mass
capacity of the supporting
element.
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The installation of the
thermal insulation in the
internal part of the wall
decreases thermal inertia.



VC Outer walls composed by different elements: correlation with structural elements in reinforced concrete
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VC Outer walls composed by different elements: correlation with structural elements in steel

AR RO Dy
oWl N N D
&{ GFYro

(e
AN AN AL S

RN
FLF S

LAWFA

roare
I AN VLY

- — e —

LAY |

: ORCAIA]  vsoiw
CALCESTRUID |

§ —

GETIO W CALCEF TR0 / Gors v

N BNWUS TR ANTO OCC PRAS THD X
LA SR TLRA . |
ey r ’Cﬁ' > :
LOWTANTE 08 ACCIAO 7
...... 140 Z
AECEN O D COMESSOM TRA r o
BASSSTEINE  MOW TANTT OF ACTIAD) A A
AL

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F47



VC insulation with ventilated facade
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The ventilated wall activates an

upward movement of airinsideby & BE L "
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using radiant heat from the outside. WY % oo v e .
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1 isolante in lana di legno di abete mineralizgfita ' . ' .
2 __ staffa di fissaggio a L in alluminio l ' '
3 __ profilo di ancoraggio in acciaio inox ' ' ' '. e
4 __ profilo di ancoraggio in acciaio inox
5 — pannello in laminato di alluminio '
200x120x0.02 cm ' ' ' "
6 __ profilo verticale a sezione quadrata in lega di alluminio » . . .
~A Daimler- Benz, Renzo Piano, Berlino






VC insulation with ventilated facade
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1 _ vite di fissaggio in acciaio inox 8 __ pannello in laminato d'alluminio 1 _ intonaco interno 1.5 cm
2 __ scossalina in lamina d'acciaio zincato 200x120x0.02 cm 2 _ mattone forato 25x12x8 cm
3 _ intonaco interno 1.5 cm 9 __ profilo di ancoraggio in acciaio 3 _ camera d'aria 9 cm
4 __ mattone forato 25x25x12 cm fnox 4 __ mattone forato 25x25x12 cm
5 _ isolante in lana di legno di abete 10 __ staffa di fissaggio a L in alluminio 5 _ tasselll meccanici annegat

mineralizzata estruso nel muro
6 . camera d'aria 6 cm 11 __ tasselli meccanici annegati - 6 _ staffa di fissaggio a L in alluminio i
7 __ profilo verticale a sezione quadrata in nel muro estruse !

lega di alluminio 12 — giunto di dilatazione termica 7 — griglia di ventilazione anti insetto in accialo inox




VC coat insulation
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CV composed by metallic elements and coating panel
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VC composed by lightweight panel
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VC composed by concrete panel
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Vertical closing

* types of opening: not openable, with
vertical or horizontal swing, with vertical
or horizontal balance, sliding, up and
down, with fan, semi-fixed.

» types of shading devices: external or
internal swing shutter, external or internal
folding shutter, external or internal sliding
shutter, external or internal embedded
sliding shutter, roller shutter.

e production systems: traditional frames,
block frames.

e materials: wood, hot-rolled steel
sections, cold-bent steel sections,
aluminium, plastics.

External vertical window frames
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VC: external vertical frames - counterframes
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VC: wooden windows

Main advantages: % /

» pleasantness of the surface SRR
appearance

......

> lightness / N

/
» good mechanical resistance | {
\
\
\

» good thermal insulation

Main disadvantages: '

» deformability

» ignitability

CONTROTELAIO A WURARE CON GUIDA

CASSONETTO
RULLO AVVOLGITORE

» difficulty in obtaining a : o - 5 COMTRITLD 4000
satisfying seal ’/(, IL{/(//%' L /,.( //l'o //ﬂ' ° maou:::a s
» frequency of maintenance I%//j,;;, 2 i1 / 5}’7 //J o Dhcnnirmflom e
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VC: glulam frames




VC: steel frames

. ~ . .-
Main advantages: Main disvantages: ‘
» indeformability; » oxidability;
» good seal with sealings; » condensation inside the profiles;
» affordability. » coldness to the touch.
b LI
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- i .
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Main advantages:
> stainlessness;

» use of "thermal break" profiles
(elimination of the thermal bridge);

» mechanical resistance;
» indeformability over time;
» lightweights;

» minimum maintenance
requirements.

VC: steel frames

Main disvantages:
» cold feeling to the touch;

» risk of condensation in
the profile;

» limited repairability of
the profile (detachment of
the varnish).
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. PGS F2A0 T I COMERTURE DeSCONTINLE
Upper closings -

Shape of the roofs:
The inclination of the surfaces of the roof (slope), expressed in
degrees or in %, may vary according to the climatic characteristics
of the site and the nature of the elements that constitute the roof

covering.
; L 1 .
e  Flat roof up to 5% of inclination N =2V PN
e Sloped roof more than 5% of inclination > %, l
(between 24% and 45%) : O v .
PG F 242 DENOMBMADIONE DELLE PART COSTITUENTI L TRTTO
| - \‘
‘ ~
. .



Upper closings

The combination of the layers that constitute the roof can have different degrees of complexity and
differentiation, in relation to the:

Functions, among the others:

e Accessible roofs only for maintenance;
e Accessible roofs for pedestrians;

e Accessible roofs also for vehicles;

e Roof gardens.

Typologies, among the main ones:
e Continuous not insulated roofs;
e Continuous isolasted roofs;

e Insulated inverted roofs;

e Insulated ventilated roofs.



Plane roofs

FIG F250 COPERTURA ISOLATA E VENTILATA

FIG F2E0 COPERTURA EOLATA NON VENTLATA DEL TIHO “TE TTO CALDO"
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Plan roofs
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Plan roofs

FIG F 2813 COPERTURE PRATICARIU £ NON PRATICABR)
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Plan roofs

FIG F 2813 COPERTURE PRATICARIU £ NON PRATICABL)
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PG F 2005 TETTO GRARDING REALIZTATO CON
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Roof garden
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Upper closings sloped

Roofs in relation to thermohygrometric performance:
* Non-insulated, non-ventilated roof

* Non-insulated ventilated cover

* Non-ventilated insulated cover

* Ventilated insulated cover

r 1 f ) r —
Copertura non isolata - non ventilata  Copertura non isolata - ventilata Copertura non isolata - ventilata




-
T

Sloped roofs

Elemento di tenuta

wento di tenuta

‘oventilazione sottotegola

»
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Microventilazione sottotegola

Strato di tenuta all'ana

Elemento di supporto

Elemento termoisolante

Strato di schermo al vapore

Elemento portante

Insulated non-ventilated

Elemento portante

Elemento di supporto

Strato di ventilazione

l Q Strato di tenuta all'ana
Elemento termoisolante

Strato di schermo al vapore

Isolated ventilated



Sloped roof
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(mesace ncm)

35 « Copertars nolals ¢ vertiats i Lferei w solslo

Alcune tipologie costruttive considerate nello studio LCA




Sloped roofs

Tegola piana tipo marsighese

Ventlarsone

Togehs
tipo

Laszello

S

Insulated ventilated roofs with Marseillaise tiles

marsigliese




Sloped roof

Insulated ventilated roofs with tiles (coppi)



