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Fig. 1 General Drawing of Mishima SKYWALK
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Fig. 2 Section of Mishima SKYWALK

Photo 1 Full view of Mishima SKYWALK

Photo 2 Wind tunnel tests
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Photo 1 Full view

Fig. 1 Parallel-cross Truss Arrange-
ment and 3D Truss Structure

T1 truss
(span: 98.6 r.n)

T2 truss

(span: 52.3 m)
(span: 95.1 m)

® High-damping laminated rubber bearing
B Linear-motion sliding bearing

220 m

90m
Column Truss beam

(a) Parallel-cross truss (b) 3D truss structure
arrangement

Fig. 3 Static Analytical Results

T3 truss

Photo 2 Inner view

Fig. 2 Profile of Maximum Response
Acceleration (mm/s?)

(X-direction component at x-direc-
tion level 2 seismic motion)

X-direction
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(a) Seismic-isolation

X-direction
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Max 23,491

(b) Non-seismic-isolation

(Axial force diagram: Long period+Temperature load (+30°C), kN)

Thrusting force:

Thrusting force: Nearly 0

5,867 kN

Non-seismic-isolation

Thrusting force: 29 kN g s,

g =

Axial force

e

Seismic-isolation
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Fig. 1 Outline of Outer Frame CFH Method

I Outer frame

Fig. 2 Detail of Outer Frame CFH Method

Short-side direction: H-shape

Outer long-side direction:

I Detail of framing structure
Column 500x250 Concrete-filled steel frame
I - L Beam 500x200 member (CFH member) Outer frame column Outer frame CFH beam
Column Beam Lower-story section: (hot-dip galvanized)
F= 50300 | 600x300 CFH member Concrete placement at

Upper-story section: adjacent execution yard
ALC fireproof covering

Hollowed composite
slab+Cast-in-place
concrete

Tie-beam for installation
Rust-preventive paint

I Corrugated steel plate wall panel
Short-side direction:

I Spread foundation

CFH beam end

Non-bracket method: Inner frame column
Independent footing foundation Securement of rigidity No concrete filling for beam AtIBC, Ifl_nlng ro?kwool_ and
Elimination of pile foundation due to Improvement of seismic 3gﬁ],gt%nglgogiﬂ;igs\t’sgﬁilgg other Tireproot coverings
lightweight structure resistance of beam e,nd

(Photo: Hiroyuki Oki, Blue Hours)

Photo 1 Appearance seen from courtyard
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Shuhei Sakai
(representative author)
1996: Graduated from Graduate
School of Gifu University
1996-2005: Engineer, Japan High-
way Public Corporation

2005-2010: Chief Researcher, Nippon Expressway Re-
search Institute Company Limited (seconded)
2010-:Subleader, Construction Department, Central
Nippon Expressway Company Limited

Fig. 1 Example of Damage to
Steel Finger Joint

Face-plate: 35 kg in weight,
about 1 m in length

Fig. 2 Fracture Surface of Face-plate

Crackinglexpandsjinitheisurface
yiplateexclidingjitsisurface section

® Boach mark
W8 pattern

Grinding an
polishing |

Slab side

Fig. 3 Web Cracking Length and Stress Range at Face-plate

I I
200.0 - =—o—e section ‘
—0—f section

-4- g section
150.0 |- Y

- e- h section /

100.0

50.0

Stress range at face-plate (N/mm?)

0.0

0 200 400 600 800
Web cracking length (mm)
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Gento Yamamoto

2014: Graduated from the mas-
ter’s course at the Gradu-
ate School of Engineer-
ing, Kyoto University

2014: Entered Tohata Architects
& Engineers, Inc.

Fig. 1 Loading Device Used for Cruci- Fig. 2 Fracture Mechanism 1 Set Fig. 3 Fracture Mechanism 2 Set Based
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Photo 1 At the stage of maximum strength of peripheral fillet weld of cruciform framing test
specimen (fracture of peripheral fillet weld)
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Table 1 Major Earthquakes and Enforcement of Building Standards in Japan

1968 Tokachi-oki Earthquake (M7.9, serious damages to RC structures)
1971 Enforcement of the revised Building Standard Law
(Severer restriction on column hoop reinforcement spacing)
1978 Miyagiken-oki Earthquake (M7.4)
1981 Enforcement of the revised Building Standard Law (New Seismic Design Code)
Great Hanshin Earthquake (M7.3, serious damages to buildings constructed
1995 before 1981, enforcement of New Seismic Design Code)

Enforcement of the Law for Promotion of Seismic Retrofit of Buildings

2000 Enforcement of the revised Building Standard Law
(Implementation of performance-based design methods)

2003 Tokati-oki Earthquake (M8.0, oil tank damage by long-period earthquake motions)

Great East Japan Earthquake & Tsunami (M9.0, serious damages to buildings by
tsunamis, building response by long-period earthquake motions

&l Amendment of the Law for Promotion of Seismic Retrofit of Buildings; Implementation
of tsunami design; Study of long-period earthquake motions
Fracture of brace joint Fracture of column-beam

connection

Photo 1 Damages of steel structural members in the Great
Hanshin Earthquake

| 1971 1981

Former Building Standard

Law (revised) New Seismic Design Code

Former Building Standard Law

Photo 2 Relation between earthquake damages and seismic-resistant standards
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Fig. 1 Level of Damages to School
Buildings by Construction Term

Number of
buildings
200
150
100 No damage, minor
damage
50 Intermediate damage
Major damage,

Before From1972 After  destruction or collapase
1971 to1980 1981

Source: Architectural Institute of Japan

Fig. 2 Seismic Retrofitting Methods

(a) Wall or bracing (b) Outer frame (c) Vibration control (d) Base isolation

Fig. 3 Increasing Adoption of Vibration-control and Base-isolation Buildings
No. of buildings Cumulative total
Cumulative total
No. of buildings

Cumulative total

Vibration-control buildings Base-isolation buildings

Source: The Japan Society of Seismic Isolation
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Fig. 1 Arrangement of Kawaramachi
Housing
VIEW

VIEW
VIEW

VIEW

Photo 2 “Skip arrangement” of mega response-control frame

Photo 1 Kawaramachi housing after seismic ret-
rofitting

Photo 3 A kind of near-future space created
between two housing buildings
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Fig. 1 Principle of Seismic Retrofitting by Means of Parallel Structural Method

Horizontal
resistance

Increase in Reduction in

o tension stress tension stress
Seismic force

Fig. 2 Elevation and Section of Seismic Retrofitting by Means of Parallel
Structural Method

Precast column
VPHFL .
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@ HE i |
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Foundation section —

Outline of East School Building

—
— PC steel bar (4 sections)

Precast column

No. of stories: 3 stories aboveground and 1

penthouse
Total floor area: 957.88 m?

Integrated slab

T

Reinforcing beam

Structural type: Reinforced-concrete structure

Completion: 1958

Photo 1 Appearance of East School Building
after seismic retrofitting by means of
Parallel Structural Method
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Wheel-type arch brace  Steel plate shear wall

Photo 1 EKIMISE (station square) after restora- Photo 2 Wheel-type arch brace and steel plate Photo 3 Seismic retrofitting of platform columns
tion and seismic retrofitting shear wall by means of carbon fiber wrapping

Fig. 1 Seismic Retrofitting Methods Applied to 2nd-story Platform Floor

W

|- = HE = E & ﬁ U Retrofitting of columns by means of carbon fiber wrapping
L L B mﬂ[ nE H= . o Retrofitting using wheel-type brace
E S & @ BE RN R g {!}; === Retrofitting using braces within framing

- =i e —
[ L) = I e BN P === Retrofitting using additional shear wall
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Photo 1 Appearance of the building (after retrofitting)

Photo 2 Interior view of banking business space
(after retrofitting)

. P . Photo 3 Details of facade
Fig. 1 Arrangement of Seismic-resistant Elements

B Eccentriclarrangementlof! = “ 3 P @ﬂ installation|of:
grid=typelshearwall grid-typelsheanwall
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Fig. 1 Framing Elevation and Instal-
lation Location of Tune Mass

Dampers
Ribbed steel Mass damper
RFL Plate wall (new installation)
0-’-_%
1 I
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«©
- <
T L 7,000-kN steel weight
oW
2 ©
| i
o|la
o [ep]
Y9
< |40eL®
o= _— =
Y= e~
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e Y

Framing elevation diagram Photo 1 Appearance of “Dual TMD-NT”

Fig. 2 Outline of New-type Response-control Device “Dual TMD-NT”
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Linear guide
Oil damper
Qil buffer

Existing frame of building

Double-layered rubber

Double-layered rubber
(For adjustment of periods)

Linear guide
+ Single-layered rubber
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Fig. 3 Two-step Response-control
Mechanism by the Use of Dou-
ble-layered Rubber and Linear
Guide

Small deformation
Flow of mass load =
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Large deformation
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Photo 1 Katashinagawa Bridge, a long truss bridge, on the Kanetsu Expressway

Fig. 1 Installation of Friction Dampers (P3~P6)

Installation section of friction damper

Sway bracing section

Lower lateral bracing section
Intermediate lateral bracing section
Range of lining concrete placement
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Fig. 2 Friction Damper and Its Basic Components (double-surface friction)

Washer
Plate washer
Outer plate (split plate, etc.)

Friction surface
(sliding surface)

=iy

Inner plate (bracing
member, etc.)
Longhole

Friction plate
Stainless steel plate

Asphalt pavement t=75 mm
RC slab t=210 mm

Photo 2 Installation of friction damper in sway bracing gusset section

Table 1 Performance Requirements for Friction Dampers

Allowable deformation | Response velocity

Friction damper for Katashinagawa Bridge +120 mm 120 cm/s

+45 mm

(Reference) Friction damper for buildings 40 cm/s

Fig. 3 General Drawing of Katashinagawa Bridge

Total length 1033850
Bridge section B 404350 Bridge section C 365500
168850 116900 116900 130000 116900

« Vertical member

+ Diagonal member * Horizontal member
« Cover-plate reinforcement

- Cover-plate reinforcem ent/}Cover—plate reinforcement

NANAA

» Sway bracing, 7 + Vertical member ® )
lateral bracing » Cover-plate ) + Bearing replacement
* Friction damper reinforcement - ° Bealmng ; 2 . Iéning concrete
= L. replacemen =2 » Gusset plate
2 (I?cl)i;;rlglc(ej?v?gé g - Lining concrete & reinforcement
L
w3
+ Bearing replacement
» Lining concrete g
g = =
g = —_—
o~ T T
L 18000
22000 18000 D
& @®
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+ Lining concrete””

* Gusset plate
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+ Bearing replacement
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» Response-control damper
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Fig. 1 General Drawing of Nishiike Bridge
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Fig. 2 The Result of the Present State Analysis

Earthquake in the
longitudinal direction

Earthquake in the
®  transverse direction

% —Damaged area of local buckling
y Fiber elements | % =—=Damaged area of total bucklong
‘ (arch rib section) %— Damaged area for other reasons
Table 1 Case of Seismic Retrofit
Direction of countermeasure
Longitudinal direction Transverse direction
CASE1 Filled-spandrel of arch crown

(Model of placement of order) + Unbuckling brace

Shear damper
CASE2 CASE1

(Model added viscous damper) | + Viscous damper

Fig. 3 Image of Shear Damper
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Fig. 4 Summary of Retrofit Measures on Nishiike Bridge
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Fig. 5 Actuation Mechanism of Shear Fig. 7 Comparison of Contour Figure

Damper The earthquake in longitudinal direction
CASET1: Filled-spandrel of arch crown CASE2: CASE1
Present state ) .
+ Unbuckling brace + Viscous damper
- ) Shear yielding—
Fixing behavior Absorption o
seismic energy
(0 OWS_ r;,?e% i‘r)%nsetleel) T=0.6869 T=0.5010 T=0.3498
The earthquake in transverse direction ’ T: Natural Period (sec)

Present state CASE1 and 2: Shear damper

Fig. 6 Situation of Frame
Model Experimentation for
Shear Damper

Horizontal support member
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Fig. 1 Type of Column-Beam Connec-

tions Widely Applied

Column

Fig. 3 Analytical Results for Tensile

Strength Obtained from Chemical
Composition Regression Equation

Beam-end weld
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Photo 1 Examples of stainless steel structures

Fig. 2 Comparison of Tensile Strength between SUS304 Base Metal

and TS308C Weld Metal in Practical Use

Data frequency of SUS304 stainless steel

TS308 weld metal

SUS304
stainless steel

Tensile strength (MPa)

Fig. 5 Weld Metal with Stabilized

Fig. 4 Microstructure of Acicular-state
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Keynote address by Professor Kazuhiko Kasai Technical tour at the day before the Forum
of Tokyo Institute of Technology
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Delivery ceremony for PSSC flag from China to
Japan

Hiroshi Katsuchi, Chairman, International
Committee of JSSC (Professor, Yokohama
National University)

Proceedings at 11th Pacific Structural Steel Conference by Topic

(Total number of theses submitted: 194)

Topic 1: High-rise Building and Space
Structure (10)

Topic 2: Bridge, Tower, Marine and Boiler (10)
Topic 3: Composite Structure (16)
Topic 4: Connection Behavior (35)

Topic 5: Member Behavior (41)

Topic 6: Analytical and Experimental
Methods (39)

Topic 7: Design Concept and Method (18)
Topic 8: New Technology and Material (25)
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No. of theses submitted
No. of presentations given

Of which, theses and
preservations from Japan





