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Symbolic new structures will be subjected to
the next Nankai Trough EQ for the first time.
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Old type design, poor connection details
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Seismic Resistance Capacity of High-Rise Buildings subjected to Long-Period Ground Motions : E-Defense Shaking Table Test,
Yulin Chung, Takuya Nagae, Toko Hitaka, Masayoshi Nakashima, Journal of Structural Engineering, ASCE , 136 (6), pp 637-644, 2010
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8000 - W, E (kNm) ‘Much higher demands than in DBE‘
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Seismic Resistance Capacity of High-Rise Buildings subjected to Long-Period Ground Motions : E-Defense Shaking Table Test,
Yulin Chung, Takuya Nagae, Toko Hitaka, Masayoshi Nakashima, Journal of Structural Engineering, ASCE , 136 (6), pp 637-644, 2010
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Seismic and collapse behavior of existing high-rise steel buildings under

long-period earthquakes
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Seismic and collapse behavior of existing high-rise steel buildings under long-period earthquakes, Jin JL, Nagae T, Chung YL, JOURNAL OF

CONSTRUCTIONAL STEEL RESEARCH, Volume 211, 2023.12

ABSTRACT

This work presented the experimental and numerical evaluation of
existing high-rise steel buildings subjected to long-period ground m«
Defense, 2008) was performed by the full-scale shaking table tests o1
Accordingly, a nonlinear rotational spring model was used in the 1
stiffness/strength deterioration and fatigue fracture of beam-colum
was utilized to account for such effect using seismic response data |
numerical model parameters were derived and validated with the in
substructure. Herein, a well agreement on the seismic failure behawv
found in this situation. Furthermore, both field-welded and shop-wel
were included for comparison. For the 21-story prototype steel bu
merical collapse analyses were performed. The abowve revised model
time history analysis were conducted to simulate and compare the
slabs on the 21-story prototype building. Finally, a cyclic loading p1
and the related ultimate failure behavior of the high-rise building wa
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GJ0r "Iy Y/ ®3 Simulation for repaired connections

FE result ( von-Mise stress distribution) Nagoya university
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Post-earthquake repair of welded unreinforced flange-bolted web connections considering composite slab effects, Jin JL, Chung YL,

Nagae T, Yan TH, Shigeta E, Lin KC, JOURNAL OF CONSTRUCTIONAL STEEL RESEARCH, Volume 221, 2024.10.
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Post-earthquake repair of welded unreinforced flange-bolted web connections considering composite slab effects, Jin JL, Chung YL,

Nagae T, Yan TH, Shigeta E, Lin KC, JOURNAL OF CONSTRUCTIONAL STEEL RESEARCH, Volume 221, 2024.10.



Old high-rise issue similarly pointed out in SF and LA
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An example of international situations
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for high-rises in U.S.
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At Risk in a Big Quake

g 39 of San Francisco’s
Top High Rises

Dr. Paql Cordoya

US design firm SGH

TALL BUILDING STEEL MOMENT FRAME SEISMIC NONLINEAR ANALYSIS USING SAC/FEMA 351 METHODOLOGIES,
K. Moore, A. Singhania, P. Cordova, 18th WCEE, 2024, Italy, Milan
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Probabilistic Seismic Performance Evaluation based on PBEE

PEER assessment methodologies

Valuation equation

ADV)=[[[G(DV|DM)dG(DM|EDP) dG(E ) dA(IM)
Seismic Performance
Assessment of Buildings
2002-2004 FEMA P-58 (2012)
N\ ) (" \ ( )
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A rticle

Practical Repair Cost Assessment of Steel Office Buildings with
Diverse Beam-to-Column Connection Types in Japan

Kazuki Takaya ', Jialiang Jin !

A two-din nal frame model, interconnected by horie
in the OpenSees p
shown in Figure 2

guration, wi
nts. BRBs were maod

ANOS

idl links, wis developed

4 4 » i L
* T 'S 3 *
x
Frame A Frauee B Frame € Frame D

™ Rigid element

Elastic Beam-Cohsun elemen

U

excluded from the integral on the right side of the equation. As a result, Equation (1) in
FEMA P-58 is converted to Equation (2) for loss evaluation in this stud

Here, G(X | Y) represents the probability of outcome X giv:
and A{X) denotes the annual exceedance frequency of X.

ADv)= [ J‘ G(DV|DS)dG(DS|EDP)dG(

(1)

:(DV|EDP )dG(EDP|IM) (2)

1 the condition Y holds,

and Takuya Nagae >*
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al force acting
displacement of the i-th story, m; is the mass of the f-th sto nd N is the number of stories,
The damping factor iy is der Tuates the hysteretic
nping constant of the e amee, calculated based on the component accurmulation
6] using Eq

s the i-th story, & is i
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In Japanese design, a perfectly elastopla

nly used as the steady-state

loop model to calculate the damping curve. However, for steel materials that ex perience

after yielding and maintain stiffress even aft
perfectly elastoplastic model may underestimate the damping. Therefore, in this study,
ancrmal bilin 1 constant secondary stiffness after yielding is 1Ju|:‘|\.'d for the
teady-state loop model of each structural member {including beams, columes

and BREs) to provide a more accurate evaluation of the damping curve, as calculated by
Equation (7).

inloading, the
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system, AW, and W)
respectively;
fi my denot ges formed at the given step.

Addition tthe response of each story from the maximum response of
the equivalent SDOF system, the PFA response dis
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the study by Isl hllnm et al and the maximum DR distribution [DR() is derived
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B) and (%), respectively

quivalent viscous damping factor of the equivalent SDOF
ture, h  internal damping factor of the equivalent SDOF
are the hy absorption and potential energy a he't |,
g and g are the hystere nping constant and ductility fac

of at member




B0 40

ANOS

Full-scale Shaking Table Tests on a 10-story Steel Moment-resisting Frame Building with Buckling-restrained Braces, J. Fujiwara, J. Jin, J. Li,

Sensing technologies in NIED 2023.2
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Business model based development

% FUJISASH with a curtain wall company

Top Company Business History

Fujisash Group Business

BEMRLED T2
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EX maaie

1 Extrusions/Aluminum Products Magnesium Alloy Business

Assessment of a Curtain Wall System Used in High-Rise Buildings and Development of a Monitoring Method, S Toyao, T Nagae, J Chen,
K Kajiwara, Y Kanzaki, YL Chung, International Conference in Commemoration of the 20th Anniversary of the 1999 Chi-Chi Earthquake, 2019.9
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Wood dwelling:
House building

'We offer sashes and cu

ain walls for buildings We provide a comfortable living space and help We offer a variety of frontage products to fully

to meet your preferred designs, offering high to improve the asset value of various apartment 2 tomer needs, including the entrances
performance and quality utilizing advanced and office by s by applying rencvations to of apartments and offices, as well as large-
technology and knowiedge developed over preserve the building stock aperture facades of shops and showrooms,

many years as a professional manufacturer.

We

We develop products using LED modules of our
r and eco gril o Wi 5 slomeeta | owl ign. Combi
consideration the renovation market in order to variety of needs, including multipurpose materials will expand the patential of various
meet the needs of our customers. prefabricated house modules, storage for products.

dizaster mitigation, and high-performance

equipment housing (shelters).

BCO € LED with aluminum

Inside device selection (gyro sensors)
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Cyclic pushover analysis for seismic response evaluation of a
full-scale 10-story steel building tested on the E-Defense
shake-table

Jialiang Jin“, Takuya Nagae ™ , Tatsuya Asai ® Taichiro Okazaki®, Jionghui Li",

lest response displacement protocol of roof | £ Rotational spring \ P : d kP e . f . st da
_ 400, T 5 | Rotational springl] ~ for pancl zone | Du'nml'los G ngrl_los , Yu-Lin Chung “, Jun Fujiwara ', Akiko Kishida
£ 300¢ Kobe 75% 100% : i for column N E Koichi Kajiwara
— 200 Kobe 50% ! :
& 100+ Kobe 25% ' : hinged - " Nagoya University, 4648601, Nagoya, Japan
2 o ' :  The University of Tokyo, 1138654, Tokyoe, Japan
,’.—Jf 100+ | i ,:  Hokkaido University, 0608628, Sapporo, Japan
4 2200 - i i - i Beam / i 4 Feole Polytechnique Fedérale de Lausanne (EPFL), 1015, Lausanne, Switzerland
0 50 100 150 200 ¢ i ap i “ National Cheng Kung University, 70101, Tainan, Taiwan
TImL (a} o — ! N(idc‘ ‘: f National Research Institute for Earth Science and Disaster Resilience, 3050006, Hyogo, Japan
2 Rlund link P, | X | + Rigid link
4 4 e _# : H PP
v I " NS 0@ O
i i H ' “olumn spring for be: : ™ 1800 .
5 ] : ( “i"l“'“: for beam = o
= f i —— ' Z 1200 | {—With slab Z
by ’ ! d. ' e n“-’-.' 5 gop| e "
et (D)--=¢4 Ot o) ‘; 2
2 ~Orfiear e ey oo | Tl
L ¥ e e AR =| ||B! Bl Bl BI -.. { [y s ﬂm
7, i . = 4th r
w, 1 4 5 v & A & & & S o
8l ¥ Ty o (05 _(’3 G3 E30G3 C3 G3 C3 LP dp—ip Aot P IbE]{‘r.m: 0006 0 0006 0012
o, ; H: B2 B2 B2 . b bs ... Shear distortion angle (rad)
5 sk - Ll L ... Fig. 17. Comparison of panel zone responses in internal frame (2-Frame),
1 ~1lc3 G3 [[c3 G3 C3 G3 C3 -....
let a1 Jlez 2 2l a1 clf .._. [ i
"y @..- ! {1 {3 {1 . Z 200f
i [ 1 i I =
: 4000 s 4000 ' 4000 . 5 o
@ @ l-Prame =
Z 2200
3rd story
Fig. 4. Numerical model for cyclic pushover analysis (unit: mm). W — e
— - . -3 -1}_ -1 1 2 (
. FUJ|Wara & N|Sh| ? o BRBs on the third floor Axial displacement (mm)
4

e Fig. 18. Comparison of BRB responses in internal frame (B-Frame).

Cyclic pushover analysis for seismic response evaluation of a full-scale 10-story steel building tested on the E-Defense shake-table, Jin J, Nagae 1| 25

Asai T, Okazaki T, Li JH, Lignos DG, Chung YL, Fujiwara J, Kishida A, Kajiwara K, JOURNAL OF BUILDING ENGINEERING, Volume 96, 2024.11



504 &L40

/4 =

600G

4000

2000

0

=2000

Acceralation{m/s?)

-4000

-6000
0

Original simulation

Seq
(N/mm=)

305.00
l 26688

228.75

190.63
152.50
114.38| §
7625

I 3813 |
000 | RN
= 1N ] ./ /% . n: -
1 el | Py \ ,_: : A N :: &
j 2 .II » é i g 3 -
. ! .

Fujiwa raﬂléﬁshi ) g

pRr r a

Numerical analysis of the seismic performance of a 10-story steel building with weak panel zones based on full-scale shake-table tests, T. Yan,
J. Jin, J. Li, J. Fujiwara, A. Kishida, R. Nishi, K. Takaya, K. Kajiwara, T. Asai, T. Okazaki, T. Nagae, Journal of Building Engineering, Volume 111, 2025



150

v @ 2 4
Yol T 12000
X | 4f0 | 4000 | 4000 |
D . *I - & il; & & _‘ & - *I
Cgg
N
8
b=
A - -

g i )
¥+ v v v v ¥

(a) Layout on eighth Floor

£.40

4000

12000

4000

{b) Layout on nineth Floor

Fig. 3. Plan of the eighth and ninth floors.

(a) Cross-Section view

Fig. 5.
® ®
3100
S mm | G°
+

(a) Cross-Section view

(b) Panoramic view |

" Steel Ducti®

Installation plan for indoor units on the ninth floor.

BNGW Duct

(b) Full view of the duct

(c) Panoramic view 2

(c) End fixing method

Fig. 7. Plan and panoramic view of the ducts on the eighth floor.

2500

Seismic response and damage of nonstructural components observed via a
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[ excluded from the integral on the right side of the equation. As a result, Equation (1) in
FEMA P-58 is converted to Equation (2) for loss evaluation in this study.

A(DV) = ”[ G(DV|DS)dG{DS|[EDP)AG(EDP|IM )dA (IM) (1)

A(DV

IM) = [ 3(DV|EDP)dG(EDP|IM) (2)

Here, G(X | Y) represents the probability of outcome X given the condition Y holds,
\ and A{X) denotes the annual exceedance frequency of X.
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