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7. Soporcel Wood Paste Plant, Leirosa (Portugal)

Owner:

Engineers:
Soporcel SA

GAPRES Lda and ENARCO Lda

Contractors: ENGIL, SOMEC, ILIDIO MON-
TEIRO

Works Duration: 30 months
Service date: 1986

Material quantities:
Concrete 72 000 m3

Steel 7000 ton
Piles 72 000 m

General

The Soporcel wood paste plant has an area of 1.5 km2,
0,70 of them occupied with constructions The production

capacity is 1200 ton of paste per day.

The constructions are many and of different types of
structure. They are in general in reinforced concrete but
some are in steel The main structures are: the buildings
for the pulp preparation and for the paste machine in the
department of paste preparation; the building for the
recuperation boiler and the chimney of the power plant;
the clanfiers and the water reservoir of the water treatment

Station; and the primary clanfiers and the aeration
tanks in the effluents treatment Station.
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Fig. 2 Geometry of the chimney

n
"*

Mim
.QQ

-*¦wwy**y$mm

I—
WJLuJLTT\mi v

CJ »illlll 1l
Fig. 1 Partial view of the plant
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Fig. 3 Geometry of the primary clarifiers

Foundations

The bad conditions of the superficial soil on the Site

impose the adoption of different types of foundation,
according to the type and to the weight of the construction.

The light constructions were founded directly, in
general after the treatment of the soil The heavy
constructions have indirect foundations with cast-in-situ
concrete piles Anchored concrete piles were also used
in partially buned light structures, in order to mobilize the
weight of the soil against the ground water pressure

Structures

The pulp building has 133 m x 21 m in plan and is 21 m
high. It has a reinforced concrete structure with
transversal and longitudinal frames modulated 7 m x 7 m
and divided into 3 blocks by expansion joints
The paste machine building has 182 m x 28 m in plan
and is 18 m high The structure is identical to that of the
pulp building The roof structure is a steel truss with a

28 m span.
The recuperation boiler building has 26 m x 25 m in

plan and is 55 m high. The structure is a steel space
frame braced in horizontal and vertical directions (Fig. 1).

The chimney is in concrete and is 90 m high with an
exterior diameter of 7 m (Fig 2).

The clanfiers of the water treatment Station are tanks
with the shape of an inverted frustum of cone with 42 m
diameter at the top and 33 m at the base and with a

height of 6 m Resting on beds of compacted gravel and
sand.

The water reservoir is a reinforced concrete tank with
35 000 m3 capacity It has 80 m x 70 m in plan, 8 m in

height and is partially buned The foundations are
concrete piles disposed in the alinement of the columns that
support the roof disposed in a mesh of 6,4 m x 6,4 m

The primary clarifiers of the effluent treatment Station
are concrete tanks with shape of a double inverted
frustum of cone. It has a 59 m diameter at the top and a

44 m diameter at the bottom and is 10 m high They are
partially buned and have pile foundations disposed in 3
concentric ribs (Fig. 3).

The aeration basin is a double tank with 80 m x 80 m
in plan and is a 6 m high. They are also partially buned
and have piles foundations

Structural analysis and design

Structures were designed according to the Portuguese
Code on Actions and with the loads indicated in the
guide-drawmgs of the «lay-out»

The characteristics of the soil foundation of the structures

were obtained from a complex geotechnic study
carried out
In the structural calculations reliable models of analysis
were considered depending on the importance and
complexity of the structure CAD was in general used

The buildings were in general realized as plane frames in
two directions
The chimney was realized as a vertical cantilever fixed in
the ground, taking into account the flexibility of the soil
For horizontal actions a dynamic analysis was made

The clarifiers were analyzed with models of axis-sym-
metnc equilibrium shell elements, calculated by the
finite element method. In these models the main parts
of the structure and the adjacent soil were considered
For the primary clanfiers of the effluent treatment
Station, for example, the structure, the piles and the soil
were divided into 591 elements, forming a mesh of 523
nodes In these analysis the radial, vertical, diametral
and tangential stress and the principal stresses in the
center of the elements were obtained Displacements
and the previous Settlements were also obtained

(S. Pompeu Santos, M. Cachadinha)
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