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2000 
Seismic risk evaluation in 3 steps Ą 
define priority of interventions 
STEP 1) Main characteristics of the 
building. Seismic Risk is evaluated in a 
simplified way using a check-list.  
STEP 2) analysis of buildings with high 
seismic risk by structural questionnaires 
and simplified structural analysis  
STEP 3) advanced seismic analysis 
methods based on SIA norm   
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AZPS: damage factor 

WZ: probability of collapse 

RZPS = AZPS x WZ 

OFEG Evaluation Sheet 

FICHE 1 CH-OFEG 

Risk factor 

RZPS: risk factor 
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AZPS: personal and 
material damage 

OFEG Evaluation Sheet 

direct damage indirect damage 

AZPS = AD x AIF = (ADS + ADP) x AIF  



Indirect consequence  
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OFEG Evaluation Sheet 

AZPS: personal and material damage 

direct consequence 
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OFEG Evaluation Sheet 

AZPS: personal and material damage 
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OFEG Evaluation Sheet 

ADS: direct material damage 
Å building value in million CHF (replacement 
value) 

ADP: direct personal damage 
Å mean occupancy 

Number of 
people 

Hours in 
day 

Days in 
week 

Weeks in 
year 

ADP = 
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OFEG Evaluation Sheet 

Examples for ADP 
 
Å School building 

- standard occupancy 

ADP = 400 8 5 38 7 

Å Sports hall of the school 
- special occupancy  

ADP = 1000 3 1 38 1.3 
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OFEG Evaluation Sheet 

AIF: indirect damage 
Related to function class. It estimates consecutive 
damage due to functionality reduction. 

- Production interruption, personal damage (hospital, 
chemical factory) 

No consecutive damage  
(small offices, residential buildings, etc.) 

Function class AIF 

FK I 1 

FK II 2 

FK III 5 

Same function as FK III but less important 

Important and strategic buildings with high 
consecutive damage (e.g. hospital) 
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OFEG Evaluation Sheet 

AZPS damage factor 
 
Example of the school: 

400 8 5 38 7 

20 54 



WZ = WEPB x WBAU 
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[ΩhŦŦƛŎŜ Fédérale des eaux et de la Géologie 
(OFEG) 

WZ: probability of collapse 

Å seismic zone and design year 
Å soil class 
Å structure  

structure site 
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OFEG Evaluation Sheet 

WEPB = WEP x WB   
 
WEP: seismic zone and construction year 
 
Å seismic zone 

-defined in the code of Swiss society of engineers 
and architects (SIA) 

Å seismic provisions  
-code 1970: poor until 1989: improved 

Å project year 
- design year is important, not the construction time  

soil Seismic zone and year 
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OFEG Evaluation Sheet 

WEPB = WEP x WB   
 
WEP: seismic zone and construction year 

Seismic zone 1 2 3a 3b 

design year 

Before 1970 3 6 15 30 

1970 ς 1989 2 3 8 15 

After 1989 1 1 1 1 
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OFEG Evaluation Sheet 

WEPB = WEP x WB   

WB: soil class of the site 

Å Favorable    =>   1 
-Rigid soil classes 

ÅAverage     =>   2 
-Neither favorable nor unfavorable  

Å Unfavorable     =>   4 
- Fine or sensitive soils (clay, silt, incompact sand) 
- Saturated soils (water level near surface) 
- Unfavorable topography (slope, edge of valley) 
- Landslides, artificial soils   
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OFEG Evaluation Sheet 

Example for WB: soil class 
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OFEG Evaluation Sheet 

WBAU = 1 + WG + WA + WW + WK + WD + WF 

WG:  In-plane regularity and bracing 

WA:  In-elevation regularity and bracing 

WW:  Type of bracing system 

WK:  Building in plane shape 

WD:  Construction mode (ductility) 

WF:  Foundation 

WZ = WEPB x WBAU 
structure site 
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OFEG Evaluation Sheet 

WG: In-plane regularity and bracing 

 
Å Favorable    =>   0 

-Center of rigidity close to center of mass 

ÅUnfavorable   =>   2 
-Center of rigidity not close to center of mass  

Å None     =>   5 
- No effective in-plane bracing elements 
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OFEG Evaluation Sheet 

WG: In-plane regularity and bracing 
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OFEG Evaluation Sheet 

WG: In-plane regularity and bracing 
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OFEG Evaluation Sheet 

WA: Vertical regularity and bracing 

Å Continuous   =>   0 
-Identical stiffness for all stories / slight differences  

ÅNot continuous    =>   2 
-Stiffness change (suppression of bracing or shear walls) 

-Other discontinuities in force path (e.g., floors at different 

levels)  

Å Soft Storey     =>   5 
- storey without or with poor horizontal stiffness  
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OFEG Evaluation Sheet 

WA: Vertical regularity and bracing 
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OFEG Evaluation Sheet 

WA: examples of soft storey 
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OFEG Evaluation Sheet 

WW: Type of bracing system 

Å Cores and walls                            => 0 
High stiffness and stability  
e.g., elevator cores or stair cores   
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OFEG Evaluation Sheet 

WW: Type of bracing system 

Å Moment-resisting frames                          => 1 
stiff systems  
Condition: no infill  
 
 
Office buildings 
Sport centres 
Factories 
Warehouses 

Strut = puntone 
Tie = tirante 
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OFEG Evaluation Sheet 

WW: Type of bracing system 

Å Braced frames                                                  => 2 
low energy dissipation potential  

concentrically eccentrically 
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OFEG Evaluation Sheet 

WW: Type of bracing system 

Å Frames with infills                                            => 2-4 
 favourable if the infill and frame are in 
 compression; 
 unfavourable if partially infilled   
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OFEG Evaluation Sheet 

WW: Type of bracing system 

Å Mix systems                                             => 3 
 inhomogeneous systems: unfavourable   
 (different bracing systems often result from renovations)
  

plan Structural model behavior 
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OFEG Evaluation Sheet 

WK: Building in plane shape 

Å Compact     =>   0 
- uniform mode of vibration  

 

ÅWith Angles, long     =>   1 
- torsion induced by the unfavorable relative position of mass 
and stiffness centers 

- modes of vibration complex and non-uniform 

- stress concentration 
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OFEG Evaluation Sheet 

WK: Building in plane shape 

Å Building in plane shape 
 
 
 
 
Å Configuration of openings  
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OFEG Evaluation Sheet 

WD: Construction mode (ductility) 

Å Reinforced concrete, steel, 
composite    => 0 

- Good strength  
(shear/compression)  
  
-High plastic deformation  
capacity (energy dissipation) 
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OFEG Evaluation Sheet 

WD: Construction mode (ductility) 

Å Reinforced masonry  => 2 
- Good deformation capacity 
- Reasonable traction strength  
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OFEG Evaluation Sheet 

 

 

Å Precast =>  3 
- Problem with 
connections  
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WD: Construction mode (ductility) 
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OFEG Evaluation Sheet 

WD: Construction mode 
(ductility) 

Å Wood => 3 
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OFEG Evaluation Sheet 

WD: Construction mode (ductility) 

Å Masonry, unreinforced concrete 
  

- Almost no ductile behavior 
- Fragile 
- Resists only in compression 
and shear 

=> 3 + n or 3 + n/2 

3 + n   Ą  flexible slabs 
3 + n/2  Ą  stiff slabs 
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OFEG Evaluation Sheet 

WF: Foundation 

Å Continuous foundation   =>   0 
- foundation raft  

 

Å Isolated       =>   1 
- foundation elements not bounded (e.g., isolated footing) 

- heterogeneous foundations (e.g., piles with different 
lengths, very heterogeneous soil) 
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OFEG Evaluation Sheet 

WF: Foundation 

 

Å Continuous foundation  
 
 
 
 
Å Isolated 


