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Quakes!
and timber structures….

from San Francisco Museum



Looking at the past…







By courtesy of P. Touliatos







By courtesy of P. Touliatos



By courtesy of P. Touliatos















By courtesy of R. Langenbach



By courtesy of R. Langenbach











by M.Yasumura





Looking at the future…



The XLAM system (in which XLAM stands for 
cross-laminated solid timber boards) was 
developed in Germany around 12 years ago 
and it’s rapidly spreading in most European 
countries such as Austria, Switzerland, Italy 
and Nordic Countries

New: XLAM SYSTEM



The XLAM is a European 
innovative wood based material 
in which timber boards, made of 
home-grown wood species 
(mainly Spruce) are assembled 
in layers and glued together 
crosswise in order to form 
massive wood wall and floor 
panels

XLAM SYSTEM



XLAM SYSTEM : Advantages
• The cross lamination method gives a 

material with high stability and good overall 
mechanical properties, good thermal 
insulation, and a fairly good behaviour in 
case of earthquake or fire

• The XLAM system allows both for single unit 
housing and multi-storey buildings. The 
construction process is very quick and 
possible even for non-highly-skilled 
manpower



XLAM SYSTEM : Advantages

• XLAM panels are extremely strong and stiff 
whatever is the timber quality, therefore 
they allow the use of medium-low grades of 
home-grown sawn wood



London



Trentino

Trentino land      0.62 M ha

Trentino FOWL   0.34 M ha

Share of FOWL  55 %

FOWL - Forest and Other Wooded Land

Capacity of sustainable exploitation 500 000 m3



Wood is from Trentino region (Spruce)



The SOFIE Project

The scope of the project is to define the 
performance and the potential of a construction 
system for multi-storey buildings whose load-
bearing elements are wooden panels made of 
cross-laminated boards (XLam) through testing, 
analysis and study of every single aspect

(seismic, fire, building physics, durability). 

The project is funded by the Autonomous Province of Trento (Italy)

www.progettosofie.it



XLAM SYSTEM : Construction and details

Screws at 
corner 
joints

Screws at 
joints 
between 
walls

Vertical joints 
between panels with 
LVL and screws

Connection to the 
base with holdown 
anchors at corners 
and at openings and 
steel angles



XLAM SYSTEM : Construction and details



XLAM SYSTEM : Construction and details

…or more often walls 
are made of one 
piece if total length is 
less than 7-10 m



XLAM SYSTEM : Construction and details

…the floor panels are 
connected with 
screws to the 
underlying walls



XLAM SYSTEM : Construction and details

…the wall panels of 
the second floor are 
constructed over the 
1st floor and 
connected again with 
steel connectors and 
screws



XLAM SYSTEM : Construction and details

…the 2nd floor is 
connected in the 
same way



XLAM SYSTEM : Construction and details

…the contruction is 
then completed very 
quickly



XLAM SYSTEM : Construction and details

Wood fibre

Cross 
Laminated 
wall panel Plaster

Board

Double 
Gypsum wall 
board



XLAM SYSTEM : Construction and details

Double 
Wood fibre
layer

Cross 
Laminated 
floor panel

Flooring

Layer of sand

Light concrete 
topping



XLAM SYSTEM : Construction and details



XLAM SYSTEM : Construction and details



2 DAYS OF WORK 4 DAYS OF WORK

6 DAYS OF WORK 10 DAYS OF WORK

XLAM SYSTEM : Construction and details



XLAM SYSTEM : Construction and details

7 STOREY BUILDING
First  7 storey wooden building 

ever built in italy

Hotel LAMM

Castelrotto (BZ)

North-East of Italy

(Trentino-Alto Adige)



In plane 
Cyclic Tests 
on walls and 
connections

Pseudo-
dynamic 
tests on 
one storey 
specimen

Shaking Table Test on a full-
scale 7mx7mx10m of height 3 
storeys XLam buildingUniv. of Trento
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Facoltà di Ingegneria di Trento



.................................
Seismic Test on Shaking Table Facility in 

Tsukuba, Japan in July 2006





Input :
JMA Kobe 3D   x,y,z  0.60, 0.82, 0.34 g

 

7.5m 
13.5m 

23.5m 

SEISMIC TEST IN MIKI 2007 OCT 23
BUILDING SELF WEIGHT 120 t

ADDITIONAL LOAD ON FLOORS 150 t





Building Working 
(at E-defense in MIKI)

2007/09/192007/09/12 2007/09/27

2007/10/02 2007/10/08

2007/10/13 2007/10/15
2007/10/19,23 

Test



1995 JMA Kobe 3D Seismic Test on Shaking Table Facility in 
Miki, Japan in October 2007



287.0mm (1/82rad)175.0mm (1/134rad)





Before the shaking… After 10 quakes PGA>0,3g in a row!



Conclusions
XLAM technology can provide

self-centering rocking resilient structures 
opening for new possibilities

for building design in seismic regions:

No loss of lives
No loss of property

at almost no extra cost



Recyclable…



Next: SMS building in Milano

Dante O. Benini & Partners Architects 



“using wood to save forests!”



250 cubic meters of wood needed

GrowinG time in trentino forest:

2 hours



the beGinninG…

www.progettosofie.it
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