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Seismicrisk evaluation in 3 steps A
definepriority of interventions

STEP1) Main characteristics of the
building SeismicRiskis evaluatedin a
simplifiedway usinga checkilist.

STER2) analysisof buildingswith high
seismicrisk by structural questionnaires
andsimplifiedstructuralanalysis

STEP 3) advanced seismic analysis
methodsbasedon SIAnorm

3)
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Priorité selon défauts et
facteur de conformité, a, (principe SIA 2018)

Priorité 1. défauts graves / o, <025 + COMll
Priorité 2. défauts de peu de gravité / 025 <a <08
Priorité 3. défauts de peu de gravité / oy > 0.

Préparation de concepts de renforcement | premiere

(incl. colits estimatifs) pour priorités 18 2

¥
Critéres de décision pour I'étape 3

Priorité 1. étape 3 obligatore
Priorité 2. &tape 3 si assainissement ou transformation
Priorite 3. pas d'stape 3 -> documenter

Etape 1 Récolte des données de bases Données de bass:
¥ jour Remplissage de la check-list (1 page A4) Prans d'architecte, phofos, évt. viste.
¥
Priorités selon des indicateurs
Risque (RZPS)
Probabilité d'effondrement (WZ)
Priorité 1. RZPS > 500 &WZ > &5 + COlll Duutres valeurs Amies peuvent &re
PnomeZ RZPS>S008WZ <85 définfes. Les valewrs présentées
Priorité 3. RZPS<500&WZ>¢&5 a celies
Priorité 4. RZPS <500 & WZ <85 Firwventaire foeral 2001-2004.
¥
Critéres de décision pour I'étape 2
Discussion de la liste des priorités
1 §
2 Récolte des données de bases ::mam -
3-5jours Remplissage des check-lists , Normes
Calculs d'ingénieur simples s b
1

Seion @ decision du Consed Federal du
12.01.2005, les bitments de ia prorte 1
sont 3 rentorcar dans un dekal de 20 ans
(S! encore nécessaire apres Petape 3).
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Recensement du risque sismigue affectant les batiments

FICHE 1 GAFEG

QUVTAZE oo e e Code [ | | | | L[|

Nombre d’étages au-dessus du terrain : .. B,
Planchers : planchers rigides (b.a) planchers flexibles (bois, ._.)

Classification en fonction des conséguences et de I'ampleur des dommages :

AZPSdamage factory e orear s e

1
FKII 2
FK III 5 ADS =| | AZPS =(ADS + ADP)  AIF =
—
g
Zone sismique, année du projet WEP Terrain WB
Zone sismique 12 3a3b Bon 1
Année du projet < 1970 36 15 30 Moyen 2
1970-198¢ 2 4 8 15 Mauvais 4
=1089 111 1
WEPB=WEP WB = | |
Structure :
Contreventement en plan WG Contreventement en élévation WA
Appropneé 0 Continu 0
anm Inapproprié 2 Discontinu 2
WZ:probability of collapsg ... 5 5
= p y p Nature du contreventement ww Contour de I'ouvrage WK
Noyaux, parois Compact 0
Cadres autostables Anguleux ou allongé 1

Cadres avec paroi de remplissage
Systéme mixte

Mode de construction, ductilité WD Fondation WF
X Béton armé. acier, composite Toute la surface 0
Magonnerie armée Isolée 1

0
2
Préfabriqué. bois 3
Maconnerie, béton non arme 3

R Z P S‘:i S k faCtO r _ WBAU=(1+ WG+ WA +WW+WK+WD+WE)= |___|

0
1
Treillis 2
2
3

) Indicateurs pour la définition de priorites WZ=WEPB WBAU-=
RZPS =AZPS WZ=|_|_|_| |
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OFEG Evaluation Sheet

AZPSpersonal and
material damage

Recensement du risque sismigue affectant les batiments
Inventaire — Etape 1

OUVTAZE oot Code ||| | |

Nombre d*érages au-dessusdu terrain : ...
Planchers : planchers rigides (b.a) planchers flexibles (bois, ...)

Classification en fonction des conséquences et de I'ampleur des dommages :

Classe de fonction : ATF

FK1I 1 ADP-01" : 124 - |17 - /52 =|
FKII 2
FK III 5 ADS =| | AZPS = (ADS + ADP) - AIF =

AZPS(ADXAIF = (ADS + ADR)IF;

directdamage

indirect damage

Gl
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AZPSpersonal and material damage

direct consequence

Classification en fonction des consequences et de I’ampleur des dommages :

Classe de fonction : AIF

FK I 1 ADP=0.1" | " | 1/24 | 1/7 | 1/52 =| |
FK II 2
FK III 5 ADS = | | AZPS = (ADS + ADP) " AIF = | |

Conséquences possibles de I’effondrement du batiment :

Indirect consequence

Effondrement : Perte de fonction :
Aucune répercussion Aucune fonction Communications
Reépercussions limitées Transports publics Alimentation en énergie
Graves répercussions Logistique Unite de secours
Hopital

RO Al US & e
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AZPSpersonal and material damage

Classification en fonction des consequences et de I’ampleur des dommages :
Classe de fonction :
FK I 0,1'| B 1/24 " 177 | 1/52 = |
FKII 2
FK TII 5 | |

AZPS=(ADS +ADP) AIF=|____ |

i >
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OFEG Evaluation Sheet

ADSdirect materialdamage
Abuilding value in million CHF (replacement
value)

ADPdirect personaldamage
Amean occupancy

Number of Days in
people week
ADP =l.1" | ‘l' | [24 - | T | 532 =|
Hours in Weeks in

I ey vear
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OFEG Evaluation Sheet

Examples for ADP

ASchool building
- standard occupancy

ADP =0.1° [ 400]|_8 |/24 |5 |/7°| 38 |/52=| 7

ASports hall of the school
- special occupancy

ADP =0.1" [1000"|_3 /24 "|_1 |/7 |38 |/52 =|_1.3
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AlF:Indirect damage
Related tofunctionclass. It estimates consecutive

damage due to functionality reduction.
- Production interruption, personal damage (hospital,
chemical factory)

FK | 1 No consecutive damage
(small offices, residential buildings, etc.)

FK I 2 Same function as FK Il but less important

FK 1l 5 Important and strategic buildings with high
consecutive damage (e.g. hospital)

i P Imacs
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AZP S$lamage factor

Example of the school:

Classe de fonction : AIF

FK I | ApP=01-1400-| 8 /241 5 /7-138 52 =1 |

FK TI @
FK TII 3 Aaps=|_ 20 AZPS = (ADS + ADP) - AIF = | 04

(PN
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(OFEG)

WZ:probabillity of collapse

Wz GEPR:

Aseismic zone and design year

site structure

Asoil class
Astructure

Gl
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AU

Zone sismique, année du projet WEP Terrain WB

Zone sismique 12 3a3b Bon 1

Année du projet = 1970 36 15 30 Moyen 2

1970-198¢ 2 4 8 15 Mauvais 4
=1080 111 1
WEPB=WEP WB = | |

Structure :

Contreventement en plan WG Contreventement en élévation WA
Appropneé 0 Continu 0
Inapproprié 2 Discontinu 2
Aucun 5 « Soft storey » 5

Nature du contreventement ww Contour de I'ouvrage WK
Noyaux, parois 0 Compact 0
Cadres autostables 1 Anguleux ou allongé 1
Treillis 2
Cadres avec paroi de remplissage 24
Systéme mixte 3

Mode de construction, ductilité WD Fondation WF
Béton arme. acier, composite Toute la surface 0
Magonnerie armée Isolée 1

0
2
Préfabrique. bois 3
Maconnerie, béton non arme 3

WBAU=(1+WG+WA+WW+WEK +WD +WF) =

Advanced Earthquake Engineering GIRO&

Indicateurs pour la définition de priorites WZ=WEPB WBAU-=

RZPS =AZPS  WZ=|_| | | | |




OFEG Evaluation Sheet
WEPB WED (W

Seismic zone and year soll

WEP seismic zone and construction year

Aseismic zone
-defined Iin the code of Swiss society of engineers
and architects (SIA)
Aseismic provisions
-code 1970: poor until 1989: improved
Aproject year
- design year is important, not the construction time

i e
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WEPB WEP x WB

WEP seismic zone and construction year

..

Before 1970
1970¢ 1989 2 3 8 15
After 1989 1 1 1 1

i Pimocs
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WEPB WEP x WB

WB:soll class of the site

AFavorable => 1
-Rigid soil classes

Bverage => 2
-Neither favorable nor unfavorable

AUnfavorable => 4

- Fine or sensitive soils (clay, silt, incompact sand)
- Saturated soils (water level near surface)

- Unfavorable topography (slope, edge of valley)

- Landslides, artificial solls

i e
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Example foiVB:soll class
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OFEG Evaluation Sheet
WZ=WEPB K WEAU

site structure

WBAU =1 + WG + WA + WW + WK + WY+

WG: In-plane regularity and bracing
WA  In-elevationregularity andoracing
WW: Typeof bracingsystem

WK: Buildingin planeshape
WD: Constructionrmode (ductility
WEF: Foundation

ECOLE POLYTECH!
FEDERALE DE LAUSA|
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OFEG Evaluation Sheet

WG:In-plane regularity and bracing

AFavorable => 0
-Center of rigidity close to center of mass

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

ANone => 5
- No effective iRplane bracing elements
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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

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

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

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

ASoft Storey => 5
- storey without or with poor horizontal stiffness

i e
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WA Verticalregularity and bracing
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OFEG Evaluation Sheet

WA:examples of soft storey

earthquakeretrofit.org

Gl
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OFEG Evaluation Sheet

WW: Type of bracing system

ACores and walls o |
High stiffness and stability [&47]

(PN
ot ook Advanced Earthquake Engineering GIRO6 Rapid Visual Screenin



OFEG Evaluation Sheet

WW: Type of bracing system

AMoment-resisting frames
stiff systems
Condition: no infill

Office buildings e
Sport centres i ;

Factories T T
Warehouses ey ]

i >
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OFEG Evaluation Sheet

WW: Type of bracing system

ABraced frames =>2
low energy dissipation potential

concentrically eccentrically
(P

st Advanced Earthquake Engineering GIRIG Rapid Visual Screem

e




OFEG Evaluation Sheet

WW: Type of bracing system

AFrames with infills =>2-4
favourableif the infill and frame are In
compression,;
unfavourablef partially infilled

b TR .

IR dsd
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OFEG Evaluation Sheet

WW: Type of bracing system

AMix systems =>3
Inhomogeneous systemanfavourable
(different bracing systemaften result fromrenovationg
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OFEG Evaluation Sheet

WK:Building in plane shape
ACompact => 0

- uniform mode of vibration

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

- modes of vibration complex and namiform

- stress concentration

i e
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OFEG Evaluation Sheet
WK:Building in plane shape

ABuilding in plane shape ﬁED ED[ 5 'I:IDU
i—cCcC—/

_—
AN

T F ot
| =

In

AConfiguration of openings =

1
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WD:Construction mode (ductility)

AReinforced concrete, steel,

composite =>0
- Good strength
(shear/compression)

-High plastic deformation
capacity (energy dissipation)

i PTnocs
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WD:Construction mode (ductility)

AReinforced masonry =>2

- Good deformation capacity &7z
- Reasonable traction strength

A
< l.':.”__.-"'
I " e Lz
i E #
- M Ly

s A\ — - e s -
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OFEG Evaluation Sheet

WD:Construction mode (ductility)

APrecast => 3

- Problem with
connections

MRP Engineering

(P
Rapid Visual Screenin
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OFEG Evaluation Sheet

WD:Construction mode
(ductility)

AWood

R - T R e T
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OFEG Evaluation Sheet

WD:Construction mode (ductility)

AMasonry, unreinforced concrete =>3 + nor 3 + n/2

- Almost no ductile behavior

- Fragile
- Resists only in compressionf ]
and shear

= L

g »

¥
| L

3+n A  flexible slabs -

. i .o
3+n/2 A stiff slabs n | |
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OFEG Evaluation Sheet

WF:Foundation

AContinuous foundation => 0
- foundation raft

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

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

i e
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OFEG Evaluation Sheet

WF:Foundation

T

AContinuous foundation

Alsolated

i Pimocs
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