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Spitallamm Dam

h = 114 m

l = 258 m
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Objectives

2. ReliableNumerical
Model of the Dam 
(incl. THM calibration)

3. Seismic safety 
assessment

1. Crack Identification
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Crack location and measurements
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Crack location and measurements

Crack zone
6 4a6a 45a 3a5 3 12a 1a2 0a

1900.74 m

1899.74 m

Block 3a Block 3a

1908.74 m
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Inclinometer measurements
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Upstream-Downstream Displacements

Measures with inclinometer
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Displacement [mm]

Displacement [mm]

Displacement [mm]

Displacement [mm]

Mass concrete

"Trog" 
concrete

Face concrete

1911.24   Crest

1885.0

Borehole B1, Center
Boreholes B2, B3 and B4

Initial measure: 01.10.1996
Reservoir level: 1898.90

Reference measure: 
04.03.1997
Reservoir level: 1862.36

Downstream view
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Crack location and measurements
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Numerical modelling approach

3D Model
TransientThermal 

analysis

Thermal 
calibration

3D Model
Mechanical 

analysis

Displacement 
calibration

TM 

Coupling

Staticand dynamic
evaluation

Stabilityanalysis
global and local

Retrofit 
proposal

3D FE Model
dam incl. crack + 

foundation
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Geometry and Finite element mesh (3D)

Rock:

Linear elastic

Concrete:

Linear elastic

Solid BC

Pre-existing crack:

Frictional contact
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Tensile (major principal stress) stress fields

Full reservoir ïNo thermal effects

Zone of potential 

horizontal cracking
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Progressive crack opening

Full reservoir ïno thermal effects

No crack model Horizontal crack model Complete crack model

S1=190 kPa S1=80 kPa
S1=20 kPa

S1: major principal (tensile) stress
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Crack configuration
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Loading condition

Combined effects

Water level + Air-water temperature + solar radiation

Air temperature + 

downstream solar radiation

Air temperature +

upstream solar radiation

Water temperature

Varying level
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Thermal evolution

2008

February May August November

UNIT [°C]
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Results of thermal analysis

Comparison with the measurements
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Results of thermal analysis

Comparison with the measurements
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Results of thermal analysis

Comparison with the measurements


