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Traditional Platform Timber Framed Construction:




CLT Cross Laminated Timber

























Timber Frame construction (platform)




























CLT

in plane

stabilized and
self-reinforced structural wood




it comes in panels:

from small:

to large ones
even pre-cut...




Production:

Final Pressure 3
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Mechanical press:






CLT

Dimensioni massime

13,50 x 3,50 m

A

0,13 W/mK

Umidita

12 % (+/- 2%)

Protezione antincendio

carbonizzazione: 0,67 mm,/min

Densita grezza

4.5 - 5 kN/m*

Tipo legno

abete rosso classe C24

C€

= from 3 to 9 ply

from 51 to 360 mm

E, = 11000 N/mm?

Ego = 370 N/mm?



New millennium
e Self-tappin

Uibel, BlaRk —
Determining Spacings and Distances for
Screws by Experimental and Numerical
Studies



CROSS WALL CONNECTION
WITH SELF TAPPING SCREWS

METAL ANGLE BRACKET

JOINT TAPE

CEILING
CONNECTION
SCREW
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Wall and floor composition

Pannello massiccio (X-LAM)
Solld panal (X-LAM)

Isolazione a cappotto Isolata

Isclazlone & cappotto | Insulated supporting wall

Rasatura esterna Doppla lastra in
Rasatura esterna Double plasterboard slab

Finitura per intemi
Finish for internal use

Pavimento
Flooring

Pannelio massiccio (X-LAM)
Solld panel (X-LAM)

Massetto In cemento armato con fibre
Relnforced concrete screed with fibres

Gualna acustica - Isclante antlcalpestio
Soundproofing course - Impact sound
sal i Insiation

imento

a pav
insulation and underfioor heating

Massetto allaggerito per passagglo  Lastra In cartongesso con struttura In legnof, initura per Intemi
dil Flasterboard slab with structure in wood, finish for Internal use

Lighter screed for systemns duct

EXV]

DOLOMITI

Tegole di cemento o In laterizio Telo | bile traspirante
Cement or brick tlles Breathable waterproof fabric
Listellatura ventliazione Isolazione dopplo strato
Ventllation battening Double layer insulation
Perline In legno
Matchboards Controparete Isolata
Insulated supporting wall

In wood

External trim

Isclazlone a cappotto

Cladding Insulation

Pannello massicelo (X-LAM)
Solid panel (X-LAM)

lastra In cartongesso, finitura per interni
Double plasterboard slab, finish for Infemal use



Wall and floor composition




llations




CLT panels are intended to be used as floors...




or walls and beams...




Woodtek HQ, Taiwan




some “European” examples of CLT buildings




Italy,
year20005

Castelrotto: the first 7 storey cross-lam building in Europe has been built in year 2000
in Italy, Trentino-Alto Adige region (Rasom WT, CLT supplier KLH).
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The CLT structure comfortably achieved the required fire
resistance. The structural engineer allowed for charring to
achieve 60-minutes fire resistance and achieved 90-minutes
fire resistance by adding plasterboard.

Fifth floor plan (apartments for private owners)
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Llft and stairs for levels 4-8 run full height
but don't have access to levels 1-3

Third floor plan (apartments for tenants of Metropolitan Housing Trust)
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architects W&Ug h
Thistleton



C.A.S.E. I'Aquila (IT),
the 2009 big quake in
Central Italy
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Bridport House in London

e i I

When Bridport House in London was constructed in 2011, it
was the largest contemporary timberbuilt apartment block in
the world. The CLT construction was completed in 12 weeks, by
four skilled laborers and one supervisor.
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Karakusevic Carson Architects




Auditorium de I'Aquila (ltaly), arch. Renzo Piano










6 Storey residential CLT Buildings in Florence

Located near the historical city center of Florence.




6 Storey residential CLT Buildings in Florence

CLT Structural design:

dedal EGN@

design & research of timber structures
www.dedalegno.com

Owner and architectural design:

—5 | SOCIALHOUSING Builder:

[ CAMPIGLI LEGNAMI |

COMPANY OF
FLORENCE
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6 Storey residential CLT Buildings in Florence

6 storey CLT & 1RC+3CLT storey
public residential building

39+6=45 apartments




6 Storey residential CLT Buildings in Florence

6 storey building construction time: 4.5 months




Via Cenni, in Milano, Italy (arch. F. Rossi-Prodi)
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MILANO - VIA CENNI

Progetto: Prof. Arch. Fabrizio Rossi Prodi









Opera Universitaria Trento,
Italy (arch. M. Scartezzini)
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Banyan Wharf, London, Uk
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B&K STRUCTURES

OPTIMISED HYBRID SOLUTIONS




Finland,

8 floors
OOPEAA
architects




COMBLES

Paris, St. Denis, France
Bureau d’etudes Arpente
CLT supplier KLH

Lot
s LI
et { " LILILLL

"7
1






1Y ‘ Ve Vi i Vil Vi
\ , EEL S - o S N Ny gy
E EZEm _— —— ' : N e

—

“osty Edil —




Dante 0. Benini & Partners | Architects

Milano, university degli studi Milano — Bicocca
15 floors
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Amsterdam, team V architectuur

e

-
Foy
-
iy
[~
]
oy

‘YT F a'l.l",l’l:'

...recently, Arup was selected to develop ‘HAUT’, a project in
development which — at 21 floors — would become the
2 1 ﬂOO 'S highest wooden residential building in the world



Stockolm, Anders-Berensson architects
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In 2016 PLP Architecture proposes London's first wooden skyscraper

“London’s first timber skyscraper could be a step closer to
reality as city engineers are finalizing their evaluation of a
conceptual plans for an 80-storey, 300-meter high wooden o
building integrated within the Barbican” (Homeland Security e ;. = 5 '- |

News Wire April 2017)






So, how come?

before during after the quake

Sl Tz 72y

Sl cicz T 7 72

A - the building weight is modest
compared to a similar-shape reinforced building (= 1/3 + 1/4)

B - the total energy input at the base of the building is dissipated
within the structure prior its collapse



a wood structure is
ligther than an
“equivalent”
reinforced concrete
structure

e.g.
* A, Wood structure self weight: 120 tons

* B, Reinforced concrete structure self weight: 600 tons

* C, Additional permanent weight + service load: 150 tons

* ratioB+C/A+C=3



the total energy
input at the base of
the building is
dissipated

s

before the quake after the quake...

e.g.

* by plastic deformations within
mechanical connections...



energy is dissipated

e.g.
by friction within elements...







energy is dissipated

e.g.

by plastic deformation of mechanical connections ...
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NB: the area of the “hysteresis” cycles measures the quantity of dissipated energy
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wood has been successfully used
for high-rise buildings in very high
& .. intensity seismic zones
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By courtesy of R. Langenbach



By courtesy of R. Langenbach



Dolomites houses, Northern Italy
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Laboratory tests on Dolomites houses walls...
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numerical tests on Dolomites houses walls...
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Fig. 9.6 2D model of traditional timber frame



Building Vulnerability can be evaluated in a quantitively way
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Fig. 9.7 Peak ground acceleration at near-collapse state of a two-storey traditional timber frame house

to facilitate the preservation of the Building Heritage



recent experience...













by M.Yasumura
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FOWL - Forest and Other Wooded Land

1N .
Eﬂ progettosofie
IVALSA

PROVINCIA AUTONOMA DI TRENTO

Trentino land 0.62 M ha

Trentino FOWL 0.34 M ha

Share of FOWL 55 %

Trentino
Amount of timber felled annually 100 000 m3
Capacity of sustainable exploitation 500 000 m3
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BUILDING |SEMEWEIGHT 120 t

ADDITIONAL LOAD;GN|FLOORS 150 t







connections







E-Defense Miki testing laboratories October 2007/
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re-thinking seismic design...

F1
Grand prix de Belgique 2012




Resilience, the new challenge in earthquake engineering

16th. World Conference on
Earthquake Engineering

Santiago Chile , 2017

The motto of the Conference was:

RESiIience ‘ i.e.: “immediate occupancy”

This motto means that the actual seismic design criteria of
“safety of life” requesting that buildings do not collapse must be replaced by
codes that allow cities to continue operating in few days
avoiding to evacuate millions of people of a mega-city.



As a civil engineer
| would never say that a construction material is better than an
other material, but | can for sure say that:

with wood this target - resilience - is reachable

at very competitive costs in comparison

to traditional materials!



FIRE TEST IN TSUKUBA (JP) MARCH 2007
















temperature [°C]

1200

1000 |-

800

600

400

200

Temperature in fire room

ch1 + 0.10m + 1168.9°C
ch2 + 0.74m ¢ 1055.2°C
ch3 + 1.48m ¢ 1051.9°C ;
chd ¢ 2.22m ¢ 1047.8°C |y 1

chd ¢ 2.85m ¢+ 1051.1°C

10 20 30 40 50 60
time [min]

70 80






250 CUBIC METERS
THE SOFIE BUILDIN(




200 PICIEA ADBILES SEEDS...




oops... thisis the END!

.t Thank youl!



