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» Research Committee on Structures (Chair: H. Shiohara)
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RC Structures committee in AlJ
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Managing Committee on Applied Mechanics
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Managing Committee on Timber Structures

Managing Committee on Steel Structures
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Managing Committee on Prestressed Concrete Structures
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Managing Committee on Engineering Seismology and Structural Dynamics
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Managing Committee on Nuclear Power Facilities
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Cod Itis basically “IBC” but modified for California.
. [for
stat Contents of ASCE7
Codes and Standards in USA Content
ettt ittt N
! Load, Structural design code |
" 1 (It covers engineering fields such as !
olangard loading, modeling, and deformation criteria. Engi daily ref
[for YSA] They are necessary for all structural ! ngineers daily reter
] ! these code.
H system.) '
' I
' |
|| ACI 318 | | AISC 360/AISC 341 |
'
! They are design regulations specific to RC and IBC
1 Steel structures. >
| yCBC refers the most recent version. Modoloode. ;115 wrion byt
| [Each state refers different versions. ! International Code Council (ICC).
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Codes & Standards in structural *

design in states

Updating regulations
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IBC
(International Building Code) v v v s@ v/ v v
CBC ) \
(California Building Code) v v v v v
ASCE 7 ®
(American Society of Civil
Engineers) v v v 4
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ACI 318 =7
(American Concrete Institute) v v v v v
AISC 360
(American Institute of Steel
Construction) v v v

TOKYO INSTITUTE OF TECHNOLOGY

_Tﬂl\7’ﬂ ELH—
Pursuing Excellence

_Tﬂl\7’.l.7 ELH—
Pursuing Excellence

Codes and Standards in Japan
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Building Codes and Standards in Japan

Design practice
v’ Specitications

Laws/codes/standards
Superiority
‘0 Building standard law (+ Orders/ ‘
Regulations/Notices)

They are made by the
government organizations.

v loads

4 Guidelines/manual on structural \

regulations v Modeling+analysis

|
They complement laws
with specific explanatioss/
quations

[copy other engineers]

* Standards/guidelines
from AlJ/BCJ/JBDPA/ect |
They provide even more specific
and advanced procedures.

»v" Determine sections
+evaluations

/ .
——raKyn TECH Practicality o—o Refer daily
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Building Codes and Standards in Japan
 Building Standard Law

The Building Standard Act (& %%, May 24, 1950,
Law No. 201) is the minimum requirement for site,
equipment, structure, and use of buildings for the
protection of people's lives, health and property. It was
enacted after its predecessor, City Building Act (fi i
BEYE Act 37th of 1923).
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Building Codes and Standards in Japan

» Commentary on provisions in building
standard law concerning structures of
buildings(2015) (R EM D EB R
MR E)
by NILIM, BRI, and others, 8,640

It is a commentary on provisions concerning

structures in the Building Standard Law and

related regulations. It is the “BIBLE” in building
verification(E £#E52) or structural calculation

verification (HE T EE S EHIE) .

Revised in 1981, 1986, 1988, 1991, 1994, 1997,

2001, 2007, 2015.
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Events and design codes
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Standards and laws in|
Important country level Japan Building Disaster Prevention Association
event Buiding | Seismic retofitl - (JBDPA) and Architectural Institute of Japan (ALJ)
Standard Law | promotion act

[1968: OFT the Coast of Tokachi EQ (Shear failure of RC:

1968/78 EQ "™ JBDPA1977 srrr

AlJ RC Standard 1982, 1988, 1991  uuorn,
[995:Kobe EQ | 1995 Scismie Retroft Promotion Act
1995 EQ

2006 Forgery '

— 2011/16 EQ
JBDPA 2017

AlJ RC Standard 1958, 1962, 1971, 1975, 1979
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Japanese building design procedures
H_ig_h-n;e
# buildings

Ist level : Determine load combinations I I
]
(working stress ™1 Compare stresses with allowable stresses I
desi ! -
= L \ Choose design route \ I
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Japanese building design procedures
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High-rise
_ i i # buildings —
Determine load combinations I I
Compare stresses with allowable stresses I
\ Choose design route \ I
Relatively stiff I Other I
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Design concept for safety limit states 13 14
(1981 Design Standard) Documents from AlJ
Building response
X Collapse .
Route I et + Reinforced Concrete Str. (general) 40
Wall Strength .
S (Strength) FreneEn * Reinforced Concrete Str. (wall) 9
resistance
3 ) Required performance * Prestressed Concrete Str. 4
© i - Steel Str. (general) 25
Route 2 DuCtI|It¥
% Somerwalls %e;'set';%;et S .
ks o resistance  Steel Str. (welding) 10
columns Route 3 H
(SDtre?lg';ttr;& Frame buildings » Base Isolation 3
o7, Ductility) |~ stz (Ductility) . .
7 Ir;erformance \(\\ Loadlng 5
x « Foupdation 10
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AlJ Standard for Structural Calculation of
Reinforced Concrete Structures (RCH#£)

 First-level deSign (Working stress design)

The AlJ Standard for Structural Calculation of Reinforced
Concrete Structures was first published in 1933.

— The Standard was revised on many times, starting in 1947
when it was completely rewritten in accordance with the
newly-established Japanese Architectural Standard No.
3001", which incorporated the concept of two-stage
allowable stress design for long-term and short-term
loadings. o I U~

— Since then, the Standard has been revised in 1958, 1962, BT - ERRB
1971, 1975, 1979, 1982, 1988, 1991, 1999, 2010, and -

2018, CIR—

— F'¢c=60MPa, Fy<490MPa
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AlJ Standard for Structural Calculation of
Reinforced Concrete Structures (RCHR#£)

» 1971 Revision of shear design after 1968 Tokachi-oki Earthquake

— The current Standard still follows the fundamental philosophy set forth in the
1971 edition

» 1975 editorial changes

» 1979 revisions for footing calculations

+ 1982 revisions for slab calculations

» 1988 editorial changes

+ 1991 SD35 and SD40 reinforcement

» 1999 shear capacity and bond/splice/anchorage with Sl unit
+ 2010 concept of performance based design

+ 2018 bond/splices
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AlJ Standard for Lateral Load-carrying Capacity Calculation

of Reinforced Concrete Structures 2016 (RCIRTiR4E)

e Second-level design (Load carrying capacity)
— It explains how to obtain the lateral
load carrying capacity of buildings.
— It assumes that engineers are able to
use nonlinear push-over analysis.
— F'c=60MPa, Fy<490MPa e
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Guidelines from AlJ

* 1990 Design Guidelines for Earthquake Resistant
Reinforced Concrete Buildings based on Ultimate Strength —
Concept (#FiaE i 15 I'-W-

* 1999 Design Guidelines for Earthquake Resistant
Reinforced Concrete Buildings based on Inelastic baas)
Displacement Concept (#114154t)

+ 2004 Design Guidelines for Performance Evaluation of
Earthquake Resistant Reinforced Concrete Buildings (1%
EEdiitiFay)

5371-ham0.
[
L

+ 2018 AlJ Seismic Performance Evaluation Guidelines for

Reinfofced Concrete Buildings Based on the Capacity
_Tﬂkjfﬂlf#ﬂhpd (Ffl#RM LA R i fE &)
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Performance based design concept from AlJ

* The guidelines evaluate the seismic
performance of buildings by comparing
their seismic response and limit capacities.
— Seismic response is evaluated with capacity

spectrum method
— Limit capacities are evaluated at both

reparability limit and safety limit states.
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Performance based design concept from AlJ

L2 BR R Demand curve for
!*ﬁﬂsafety limit
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Performance based design concept from AlJ
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Guidelines from AlJ

Oinside paratheses are criteria in our research group. They are not parts of the guidelines
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Evaluation of minor/intermediate damages
of RC buildings
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Lessons from 2016 Kumamoto EQ

Kumamoto

» Safety is still the most critical issue.

» People want to use their buildings continuously
after EQ’s without losing any building functions.

— Intermediate or severe damage to structural
and non-structural elements cannot be

accepted anymore.

Pursuing Excellence
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Conclusions

Thank you

* Which is important document in Japan?
— AlJ Standard is among the most valuable documents from AlJ.
— “Yellow book” is the most valuable one for practical engineers.
» Performance based design method has been

studied and codified.
— 2004 Design Guidelines for Performance Evaluation......
— 2018 AlJ Seismic Performance Evaluation Guidelines.......
» Performance based design may be common
interest to pursuit for ACI, JCI (JSCE, AlJ), and

international engineering society.

Kamo River, Kyoto
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