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Standards, Regulations

S1- Standards for Seismic Evaluation and Retrofit of Existing
Buildings 
(Structure and Non-structural Components)

S2- Post-Earthquake Temporary Risk Evaluation of Damaged
Buildings
S3- Standards for Damage Evaluation and Guidline of Repair 
Technology of Earthquake Damaged Buildings
[The Japan Building Disaster Prevention Association (JBDPA)]

S4- Housing Performance Indication System (Based on Housing 
Quality Assurance Act)
[Ministry of Land, Infrastructure, Transportation and Tourism of Japan (MLITT)]

What is going on in Japan



Guidelines

G1- Seismic Evaluation of Brick Structure
[Hokkaido Building  Engineering Association]  

G2- Sesmic Evaluation of Reinforced Concrete Block Structure
[Fukuoka-Pref Building Seismic Evaluation Committee]  

G3- Guideline for Avoiding Collapse of Ceiling
[Architectural Institute of Japan (AIJ), MLITT]  

What is going on in Japan - Continued 



Methodorogy

M1- PML
[Private Consultant firms, Insurance Companies]

M2- High-rise Building  : Seismic Response Analysis with 
Revised Earthquake Motions and Seismic Upgrades
[Consultant firms, MLITT, BCJ]

What is going on in Japan - Contiued



S1- Standards for Seismic Evaluation and Retrofit of Existing Buildings 
(Structure and Non-structural Components)
[The Japan Building Disaster Prevention Association (JBDPA)]

1977 Published
1990 Revised
2001 Revised

- Especially for the buildings designed and constructed before 1981 when 
Seismic Design Standards changed to New Standards

- 1st,  2nd and  3rd Evaluation Methods

- IS : Seismic Index of Structure

IN : Sesmic Index of Non-structural Component
Deformation Ability More Deformable the better
Impact to Public Less Impact the better



- Seismic Index of Structure
Is =  E0 ･ SD ･ T

E0 : Retained Basic Seismic 
Capacity Index

SD : Shape Factor 
T    : Time Factor

- E0 is calculated as representing 
Seismic Enegy Capacity 
which the building retains, 
with C and F

Strength Factor     C
Ductility Factor     F

S1- Standards for Seismic Evaluation and Retrofit of Existing Buildings 
(Structure and Non-structural Components)
[The Japan Building Disaster Prevention Association (JBDPA)]



- Seismic Index of Structure Is

0.6  : Possibility of Collapse is little in case of Very Rare Occurance 
Earthquake
Very Rare Occurance Earthquake corresponds to Level-2 Design Load in

the Latest Seismic Design defined in Building Law of Japan  

For Government Building
Critical Buildings – No Damage, Functionable 

:  Is = 0.90 or more

Important  Buildings – Repairable Damage, Funtionable
:  Is = 0.75 or more

S1- Standards for Seismic Evaluation and Retrofit of Existing Buildings 
(Structure and Non-structural Components)
[The Japan Building Disaster Prevention Association (JBDPA)]



S2- Post-Earthquake Temporary Risk Evaluation of Damaged Buildings
[The Japan Building Disaster Prevention Association (JBDPA)]

Temporary Risk 
Evaluation
Separated in 

1998

Damage 
Evaluation and 
Repair Tech.

Revised in 2001



S3- Standards for Damage Evaluation and Guidline of Repair Technology 
of Earthquake Damaged Buildings
[The Japan Building Disaster Prevention Association (JBDPA)]

1991 Published
2001 Revised
2014    Revision being prepared

- R (Remained Seismic Capacity)  
=  Is (Seismic Index of Original Structure)    

/  DIs (Seismic Index of Damaged Structure)

Slight Damage  :  R  95%
Little Damage          :  80%  R  95%
Moderate Damage   :  60%  R  80%
Serious Damage :  R  60%
Collapse :  R neary= 0  Totally or Partially Collapse



S4- Housing Performance Indication System (Based on Housing Quality 
Assurance Act)
[Ministry of Land, Infrastructure, Transportation and Tourism of Japan (MLITT)]

- Housing Quality Assurance Act  enforced in 2000

Evaluation Certificate Sign

10 Fields in Housing Performance Indication System
1. Structure Stability
2. Fire Safety
3. Durability
4. Maintenance & Renovation 
5. Heat & Cool Cercumstances
6. Air Cercumstances
7. Lighting Cercumstances
8. Sound Cercumstances
9. Elderly Concerns
10. Security



S4- Housing Performance Indication System (Based on Housing Quality 
Assurance Act)
[Ministry of Land, Infrastructure, Transportation and Tourism of Japan (MLITT)]

Structure Stability

1-1 Seismic Evaluation for Level 2 
Earthquake
1-2 Seismic Evaluation for Level 1 
Earthquake
1-3 Seismic Isolation
1-4 Rating for Wind Load
1-5 Rating for Snow Load
1-6 Supporting Capacity of Foundation
1-7 Foundation System

Durability
3-1 Durability Rating



G1- Seismic Evaluation of Brick Structure
[Hokkaido Building  Engineering Association]  

2012 Published

- Reference to Basic Research on Seismic Evaluation of Historical Masonry 
Buildings

- Horizontal Shear Capacity
Qu  = α ･ AW ･ τW

AW : Sectional Area of Wall
τW      : Shear Strength
α      : Coefficient related to Height / Width



G2- Sesmic Evaluation of Reinforced Concrete Block Structure
[Fukuoka-Pref Building Seismic Evaluation Committee]    

2013 Published

- Included in Manual for Building Seismic Evaluation and Retrofit
- Reference to 

Design Codes for Reinforced Concrete Block Structure [AIJ]
Strength Evaluation Methods of Existing Reinforced Concrete Block 

Structure Schools [Ministry of Education, Culture, Sports, Science and 
Technology of Japan]

- Seismic Index   (Basically same as Standards for Seismic Evaluation and 
Retrofit of Existing Buildings )

Is =  E0 ･ SD ･ T

E0 : Retained Basic Seismic Capacity Index
Shear Strength 0.32 – 0.45 N/mm2 ,   Ductility Fasctor F = 1.0, 1.5

SD : Shape Factor 
T    : Time Factor



G3- Guideline for Avoiding Collapse of Ceiling
[Architectural Institute of Japan (AIJ), MLITT] 

2013 Published
Special Research Committee on Safety Evaluation and Avoiding collapse of 

Non-structural Components

Ceiling collapse in Hanshin‐Awaji Eq. 1995 Ceiling collapse in Non‐earthquake ocasion

Acoustic elements collapse in Hanshin‐
Awaji Eq. 1995

Lighting facilities collapse in Niigata Eq. 2004



G3- Guideline for Avoiding Collapse of Ceiling
[Architectural Institute of Japan (AIJ), MLITT] 

Regulations on Countermeasures for Avoiding Collapse of Ceilings, 
enforced in 2014

New Buildings Existing Buildings

Ceiling with Mandatory Countermeasures
(Over 6m Heigh, 200㎡Area, 2kg/㎡Weight)

Objectives and Flow

Existing 
Ceilings

Special 
Permit by 
MLITT

Response 
Analysis,

Experiment,
Analysis

Verified 
by 

Calculati
on

Particular 
Design 

Specificat
ions

Follow 
New 

Regulatio
ns
or

Measures 
to Avoid 
Falling



G3- Guideline for Avoiding Collapse of Ceiling
[Architectural Institute of Japan (AIJ), MLITT] 

Particular Design Specifications

Pitch of Hangers

Braces

Weight

Gap with 
Walls

Length of Hangers

Strength of 
Hangers, 
Joints and 
Fixings

Connection of 
Ceiling Materials



M1- PML
[Private Consultant firms, Insurance Companies]

PML Index  
=  

(Probable Maximum Loss Cost)
/   (Cost for Re-Procurement)

Expected Earthquake Motions

Base Rock             Surface Soil Layers
Loss EstimationSeismic  Response 

Analysis



M2- High-rise Building  : Seismic Response Analysis with Revised 
Earthquake Motions and Seismic Upgrades
-[Consultant firms, MLITT, BCJ]

Latest Concerns in Earthquake Motions
- Long Period Earthquake
- Jointly-Colapsing Fault Earthquake

Retrofit
- Vibration Control Devices
- Energy Dissipating Devices

Oil Dampers and Aditional Frames



Maybe more topics concerning Seismic Risk 
in Japan?

Thank you for Listening.


