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Atlântico Pavilion

> designed for the world fair Expo’98 in Lisbon

> is a multi-purpose hall that receives up to 16 500 people

> 17 transversal glulam arches, max span= 114 m
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Atlântico Pavilion

• First large glulam structure built in Portugal

• One of first buildings designed according to Eurocode 5

• Need for reinforcing joints identified during production
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Since 2000 LNEC has followed the glulam structure:

> periodic visual inspections

> measurements of wood moisture content

> continuous measurements of RH and T

> horizontal and vertical displacements (geodetic surveying methods)
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Atlântico Pavilion

Periodic visual inspections
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Atlântico Pavilion

Measurements of wood moisture content

Each location (A to H)
= 4 pairs of needles
(1 2 5 3 5 d 5 d )(1cm, 2,5cm, 3,5cm and 5cm deep)

Readings every 2 months
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Atlântico Pavilion

Continuous measurements of RH and T

Each location (1 to 8)

= continuous measurement T

60

70

80

) 60

70

80

90

(%
)

HR

20

30

40

50

Te
m

pe
ra

tu
ra

 (°
C

20

30

40

50

60

H
um

id
ad

e 
re

la
tiv

a 

T INT

0

10

0

10

Temp. Ponto 1 Temp. Exterior Precipitação Exterior (mm) HR Ponto 1

PREC
EXT

Eventos (1-Montagem/Desmontagem/Manutenção, 2-Eventos)

0
1
2

03
/0

6/
01

03
/2

0/
01

04
/0

3/
01

04
/1

7/
01

05
/0

1/
01

05
/1

5/
01

05
/2

9/
01

06
/1

2/
01

06
/2

6/
01

07
/1

0/
01

07
/2

4/
01

08
/0

7/
01

08
/2

1/
01

09
/0

4/
01

09
/1

8/
01

10
/0

2/
01

10
/1

6/
01

10
/3

0/
01

11
/1

3/
01

11
/2

7/
01

12
/1

1/
01

12
/2

5/
01

01
/0

8/
02

01
/2

2/
02

02
/0

5/
02

02
/1

9/
02

H Cruz, P Palma, M J Henriques, P Bele Mateus

Monitoring a large timber structure and modelling its response to environmental conditions

Data



Continuous measurements of RH and T

> Similar conditions inside and outside the buildings (T inside > T outside)

> RH inside varies with outside environment

● foggy mornings explain high RH in summer

● Events explain some peaks of inside conditionsp p

> Despite the claimed continuous conditioning, inside conditions far from constant

> Inside environment follows the same variation pattern in all locations

> Higher daily variations at sunlight exposed members but similar mean values
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Since 2000 LNEC has followed the glulam structure:

Horizontal and vertical displacements (geodetic surveying methods)
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Historical vertical displacements of one arch was modelled as a function of:

> Temperature (T); Relative humidity (RH); Age of the structure in days (A)> Temperature (T); Relative humidity (RH); Age of the structure, in days (A)

The model is calibrated using data from previous measurement campaigns
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Atlântico Pavilion
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– models of RH and T not accounting for daily variations

- average conditions of previous 5 days used to model displacements  
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Atlântico Pavilion – prediction of displacements
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M d di l l l f ll h b d ib d f i f

Results
Measured displacements closely follow a pattern that can be described as a function of 
environmental conditions (temperature and relative humidity) and age of the structure

(wind and suspended loads explain differences between model and reality)(wind and suspended loads explain differences between model and reality)

thus suggesting the strong influence of these variables and the absence of materials 
degradation or structural instability phenomena so far. 
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