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Fig. 1 Above-ground Structure Fig. 2 Underground Structure
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Photo: Kiyohiko Higashide (Higashide Shashin Jimusho)

Photo 1 Full view and low-rise section

Fig. 1 Framing Elevation and Damper Arrangement

Hotel floors:
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Office floors:
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Center core
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Pitch change of outer peripheral column+
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6,000-kN oil damper at “BigWall” framing
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> / Intensive response-control layers
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Photo 1 Exterior view

Fig. 1 Floor Framing Plan

Steel plate wall

Seismic brace (buckling restrained brace)

EV entering Arrangement of
and exiting seismic members
position concentrated in the core

130 m

Fig. 2 Lower Framing Elevation of Short Side

Fluctuating axial

Vertical load from loads produced .
the mass of the during an earthquake Long-term axial
Seismic force office space in the columns with  10ad due to the mass

seismic members of the office space

Steel plate seismic wall

Transfer steel plate wall

Position of seismic  Position of seismic Position of s
isolation bearing isolation bearing isolation bea:

Isolator

Seismic member

(seismic wall)

Seismic isolation member
(isolator)

Seismic isolation member
(steel damper)

ismic Position of seismic
g

isolation bearing

Steel U-shaped damper
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Fig. 1 Restraint Effect of Concrete Floor
Slabs on Beam Upper Flange

Displacement of the upper Lateral Rotational
flange is restricted. spring  spring

Fig. 2 Outline of Loading Test

(unit : mm)

Specimen
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Fig. 3 Comparison of Elastic Stiffness of Rotational

Springs
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Fig. 1 Penetrated Notch Model
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B B
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Y i

Fig. 2 Comparison between Estimated Values and Test Results
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Fig. 3 Cumulative Fatigue Damage in
Seismic Response Analysis

0.04 —— 1.2
— Mean shear strain history
> Cumulative fatigue damage| —1
£ 0.02} . calculated by Eq.(1) | .
= — Calculated by FEA 0.8
s results
e © 0.6
%
c 0.4
$-0.02
= 0.2
~0.045 5 10 15 20°

Time [sec]

Cumulative fatigue damage degree D



(§ 01 0-6)
HAUGUTUNWALEgRIE PSSC19 (1)
eu§e5¢ PSSC IUA Gl 1§ISIF (g nj

ru§ristnnisarmuudcigu)n oA§ ol
(PSSC19) (RimsMigIgTamuiig§e-o ‘Ez‘?gm 5
bo9e slanugfisunmtnnh Isiepansurgaien

fesesgnmipyuggnanigas pal tijLﬁj‘lfLE’m”“ImUi
shesanitn alsuipnoisaifindusnaduas 8h
Toim whviminsvam

dusmnarg)a dyjtimAges
sumnaAsldAlsumiud Shavs

11
wgiss uposAislganoangioede sings
1988l tmmnmnnmassa rsﬁmmams&&ﬁ 1S
Angiboog :s1mmsummsﬁﬁhmlﬂooﬁ ISt gius

oo

N

(o1 8 I ]

1
8
i IS‘IUSnt‘JmlﬂUSU steShuinngiboam
nisit Snijmlﬂosm |

m§m9 PSSC HUAGILUGUISIS: (IS
njﬁfir?jhrs*le@mmﬁsmm’j’ﬁﬁgagﬁim:mmmnma
g muaniu§aiePssciiiném Eﬁﬁj@sﬁm@mmﬁs
nbgioeel islaai§ads PSSC phmuwihisidin

gt wignsdsaingibood Hsmseguai§)us

augedsissuunfs  iwann:AnEMnagauus
aufade PSSC19 (pimsuiiatgjnisighpvdisainni
fnfgunts (SsC) BudasiihwinnAums  Yozo

2

Fujino fdrumssimmimiudes{l PSSC197 Yy
nfoyRiiu§aie PSSC19 1siimsuipBifis]
wresunvsfmweanmigiiminnfgnggifinbobo 8
naghiin pimsgnigigsiipngny wiwiiogn
;81:9m&sﬁgﬁi’ﬁlpmgmsmmaéh:ﬂué@yﬁgquml
yusoy niisamwigaidusapindma
BN GARMINN{UFH

>

nglieonSaisau§ed

a a

IgleuSeug

=3

¢ PSSC'19
¢ PSSC19 MUAMAF:(AimsIGIF]h

16

WIwiguignIg uunminnanipuighipimsi§igia
oWAigé 690 i8Ifm fibo9e 1 weajsAgeiAn
uIgArg msiuiifrelisiigé oo ieifm gioas
UIUHISBI{UIG UTIS G FUjuANEU§e0 ¢ PSSC19
: CEERLELT
wreeunts soAvANUIsuSs Shuamiurgeaunjny
16]&)9
bmb FIMSWABATINM T MugEn w§ale PSSC19
sig Jssmmsmnmﬁumﬁm(m&immmmm 98l

SISHAGIERIIUGES  MMEMA

ISTRNIFUIGAIG8U I WMInNAA i

iIgamininAninn{psyisaniding (Avuls
Shenvsdgsbmsidanguininn sighfmn§ede
PSSC19 §ntnsyAG rujstil smstdigagjsingiffinn 9

GejSAGIANUIGAIS RIS USIF ¢ YIS

yjuaanuaygeiia  Shdihgiiatafums
vty usdmisigndihimiened OUEEaE

Ariake Arena ﬁmﬁ@mmmmﬁg Ariake SHHLjEANU
{AaGénA  Olympic Aquatics Center) #SMiiU]us
A8 mi
fsni
fﬁmmsmmmmm‘&mﬁ&’oéﬁ

gminngsiingajiobo  SamhgRing
njué@m&sﬁg;ﬂﬁsmgnsmmesjUGnmmﬁ
;mﬂmm\‘]sis%@ﬁﬁn
omnAmin R s N Ids T WeSHAG YA
Auigautifis finnigagjsfgrscvmnmnaging
iglaupimsius My uue meisivobos
U[gﬁ??ﬁ[{)ﬁﬁﬁﬁg[ AlsuSISUNS Wy #8A
s &y g Léfmserq‘j;S'Igm?g&gS@mJSﬁgﬁ?ﬁLp
GAIGRT  MMmiAjsysaa My s agsAgaian
smmugummm:ms isipnigainpidgjuinougn
Aenfnugnigpanmusmaguyd  Saaandls
SEUHjRUGRIMWIRAFNIS: U UHIMa
isianiigminnfAgpigifngajbolio Samagiing

peghipnavinaisulirumsmnns SaSigimn

iiffidnaeu§ede gjisligduniseugeads

J

PSSC19 [HrUHSIANA{UM S Toru Takeuchi ( ﬁﬂLﬁgﬂG‘l{]

ISNANSUIGATSNGA)) Isann:Animiagus PSSC19

wrnEdsnnaldaidunys  (USSC)
isussc msigneygintidn

IR JUMN M) UIUEA

AT S
Yozo Fujino ﬁmﬁf@ﬁS

Amsmifghaygintinty



fwersfiygurg)ad INNA{UMS lzuru Takewaki [8TgN

nj]iﬁ
ANSANURJAYNTS (mm‘nmgmam’?@yn}’mgﬁg) 81
AN{ANGI]] Zhou Xuhong (IMSA{AAEUS AN
yAnNAIMEisSuUANAMIngAyg6s)T
SINDHUATINNAPEMS lzuru Takewak (AITISIGRIN
AR T

InisuGs

yruugjuisu§aie JSSC19 A X
fsufdrumsmans fa8igimn~ gnﬁgsmnﬁéﬁjs
T RUANI S B SNWHEY ms;lﬁﬁmjnmﬁﬁl@
§am§§1ﬁ'jtg5mﬁﬁ§§hmmmmﬁ msuinmmsiagnes
m:ﬁmﬁﬁghhmﬁg mims g anmutannuinm

gjGpesiiuiinaisudnnaam nsmnns §nligi

mn e s firmudaniisu§aué JSSC19 o
msuinmen  pimsgougnmsighagginsuda
NSRS Fuion fd rusn S auisi § 5anig GmI{muys

7

it

c-

~yrugiuisu§edsrs d maviidaisuitumsmnns
§n8igimn~ ;mtﬁmw@ﬁ:mﬁéis:m:amgﬂmﬁﬂ
IlpnuIseunts Shgndaninn mnnss 880
gﬁtj}mﬁf‘pf&msgﬁm@jﬁm HUGm TS milu g
mmamy Sadninagaadadnapumanmn wit
Bigimn AANRMWMAR
Gim mﬁgﬂms:mﬂuﬁ: el 13‘Ustnijn’msmrﬂq;“usmits°

iZI ﬁjﬁ"ﬁﬁlﬁjSﬁj?[S X))

Amasnsginina émjmﬁt’n

MR UH

20

SFIEEMS

=3

wb

nisuisunsmaAns Sneufigimns Snimanuiion

2

mijm'sfﬁm‘ﬁmmu
Afnnarnuimns fafe§aie
IstanGigFatseu§ede JSSC19 Afinnitanty
[mﬁéLmigtgtsﬁmnamms Capitol Hotel Tokyo*] Ugﬁfjﬁ
mMifA G A AESINWIANAEEMS Fujno I8JSSC AN[RNG]
GRU8IR S Yushi Fukmoto (FUrinUTGNINTts Nagoya 81Uty
?synﬁm Osaka)
au§ed¢ USSC msruAtAlgidyHUHIAN G IUTW A
IS:NSUHIATEMNMNNHATGUE IS JSSCHNHEGT
isigniifinndienumns - esalgasig)

firums g GinnAunEEah

winnhngsssrnwmigdauninnighuinah  koto

81 shakuhachil HAGIY AR AHABANUIGIMSANY

EnwwsAsHgAmArGuinfghdnme fsgunAinn

17

Ujinnhgﬁmm 9

&

fuigmw mipanieh PSSC Ands ¢l
gj8s i gj utr§risuniidrumiar§igiars
aagibobb T gaumsisayiiandianwimns gagu

jﬁmsmsmgti;wmﬁgm@jmg@mmﬁs adnumg
HMWANFILobY I (yuISyjumn G-b)

*0000
tugeds JSSC temUaaIsTimumMifAU{Hn
inwipsiapfmunau]a  IsumasSigmaviian
i3y (PCSSA) liryjsmsmwmiamnis{usausingg

fruanis:  uIsRnnIsed (vdisdnndinaisy

fnnisad) Suwig s (Lﬁmﬁsﬁmhfﬁﬁfﬁﬁiﬁ) ms
t;nj*gﬁmmmﬁﬁﬁﬂ gl PCSSA (imsIubytiy
y8 PSSC2019  fammsnwminniminisau§eie
PSSC2019 Sumsimapiinsmiuiufimi

ivmn 9 jﬁiﬁa’ﬁt’ﬂ‘[ﬁiﬁigﬁﬁ

P

jumn b annutiigi§ainis PSSC19

Gruiy

P o

iumn m ﬁ“lﬁ'ﬁl;j FNMIANA{U @S Yozo Fujino, JSSC

JUMA G MISATRIHUHIAN G HNW IR RN AN GG U
815§ Yushi Fukumoto

jumn & mipAA§WInaN koto §11 shakuhachi 181 &l
AN RTINS

JUMA 9 MIUANTEH PSSC Afurgrunils 1eljureads

Mo e)us PSSC Uy



Outline of PSSC’19 Programs

Date Time Event Venue
Nov. 8 18:00-20:30 | PCSSA meeting Multi-Purpose Digital Hall
('\é%\t/:)g 9:00- 9:30 | Opening Ceremony Multi-Purpose Digital Hall
9:30-10:30 | Keynote Lecture Multi-Purpose Digital Hall
* Professor Jerome F. Hajjar (Northeastern University, USA)
* Professor Yaojun Ge (Tonji University, China)
11:00-17:00 | Technical Session (parallel session)
18:30-20:30 | Banquet The Capitol Hotel Tokyu
PIS%\:{.;O 9:00-10:30 | Organized Session Multi-Purpose Digital Hall
11:00-12:00 | Keynote Lecture Multi-Purpose Digital Hall
» Professor Chia-Ming Uang (UC, San Diego, USA)
* President Mitsumasa Midorikawa (Building Research Institute, Japan)
9:00-17:00 | Technical Session (parallel session)
17:00-17:15 | Closing Ceremony Multi-Purpose Digital Hall
(“,'\j’(‘)’h_1)1 8:15-14:00 | Technical Tour E%ﬁyv‘aag'g’ggﬁﬁgﬂg:;a”d Metropolitan

Photo 1 Group photo of participants

Photo 2 Main hall at PSSC’19 venue

Photo 3 Greeting by JSSC President Yozo Fujino
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Photo 4 Toast by Emeritus Professor Yushi
Fukumoto

Photo 5 Performance of koto and shakuhachi at
the banquet

Photo 6

Handing over of PSSC
flag from Japan to
China, the host nation
of next PSSC
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Table 1 Sessions and Number of
Papers Reported at PSSC'19

Session Efu:)';%i';s
Seismic Performance & Design 45
Fatigue & Fracture 15
High Performgnce Steel & 12
Special Materials

Spatial Structure 7
Connections 31
Design Concepts 16
Structural System 13
Wind Effect 5
Buckling & Stability 14
Bridge 10
RobHstness, Redundancy & 3
Resilience

Inspection & Monitoring 10
Construction 4
Applied & Computational

Mechanics 6
Composite Materials & Elements 13
Dampers & Isolators 6
Corrosion 4
Welding 7
Fire Resistance 7
Total 228

Photo 1 Scene at Technical Session

Photo 2 Active Q&A held
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Photo 1 Technical tour to Ariake Gymnastics Centre, one of major facilities for 2020
Tokyo Olympic and Paralympic Games

Photo 2 Technical tour to the renewal project for Route1 Haneda Line of Metropolitan Expressway
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Photos 1~3 Exhibition booths and exchanges of views between PSSC participants

Photos 4~5 Exhibition room and exhibitions
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Photo 1 Forum venue, Todai-ji Cultural Center Photo 3 More than 80 participants joined the forum

Photo 2 Forum information signboard

Photo 4 Lecture delivery from Prof. Zhou

Photo 5 Closing address from Prof. Akira Wada Photo 6 Participants to the forum

Photo 7 “Five-story Pagoda” in Horyu-ji Temple Photo 8 The restoration site of “East Pagoda” in
Yakushi-ji Temple
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Photo 2 Keynote lecture by
Photo 1 Presenters and participants Dr. Akio Kasuga

Photo 3 The First Place Footbridge of Design Competition

First Place Team Runners-up Runners-up Team
Photo 4 Winners of design competition Photo 6 Awarded Three Outstanding Presenters

Photo 7 Bridge boat tour on the Sumida River

Photo 5 Discussion with presenters and audience
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Photo 1 Exterior and interior views

Fig. 1 Outline of Front Facade
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Cantilever
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23.4m

_Sthfloor .
Tthfloor £
Sthfloor thm S

3rd floor 23.4m ™~
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16.5 mi]:

7th floor plén

Fig. 2 Vertical Load Resistant Mechanism

Fixed on main structure

, y
Self-weight and NEREE Y V', Beam™
wind load (downward) | \\\\\\\\\\\\ \ | ;l////%/éé//i
SN2
] ] Strut P-60.3x2.77"
Tension (Negative)
A-A section Rod ® 30*

Tension net
*1 SUS316LN *2 SUS2205 Duplex
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(Positive)

Fig. 3 Horizontal Load Resistant Mechanism
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beam*!
e Wall support ring
ind load /  (Rod ®30)
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(a) Upward view

Photo 2 Joint of roof beam

Photo 3 Joint of tension rod

Fig. 4 Digital Fabrication

B {vacriong| B
A

(b) Downward view

Measurement

BIM 3D printing

Measurement by
3D scanner

Laser cutting

Cutting work

Facing

Measurement by
3D scanner

Temporary assembly
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Fig. 5 Welding Management

(@) Shop welding test (b) Ultrasonic test

(c) Field welding test
*Finishing is done after welding.
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Fig. 1 Three-dimensional Model
of Gate Structure

Photo 1 Full view of the flood gate before retrofitting (from upper stream side) ~ Photo 2 Temporary assembly at fabrication plant

Photo 3 Removal of operation bridge Photo 4 Current on-site condition
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