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[Seismic diagnosis]
1. Seismic diagnosis 1s for those building

by old design code
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[Seismic diagnosis]
1. Necessity of seismic diagnosis for
building by old design code
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[Seismic diagnosis]

1. Site Survey and Document Check
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Compressive strength test Concrete neutralization test



[Seismic diagnosis]
2. Codes and Guidelines for Diagnosis
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[Seismic diagnosis]

3. Strength Index and Ductility Index
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[Seismic diagnosis]
3. Structural Earthquake-Resistance

Index (Is value)
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[Seismic diagnosis]
4. Diagnosis of Non-Structural Elements
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Furniture Door openings
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[Seismic diagnosis]
4. Diagnosis of Equipments

d plumbing




[Seismic repair]

S. Seismic Repair methods
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[Seismic repair]

JS. Earthquake Resistance Methods

Improving strength and/or ductility of buildings
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Seismic repair]

. Addition of RC Walls
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[Seismic repair]

5. Addition of Diagonal Braces
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Diagonal Brace erection Foam work for grouting




[Seismic repair]

5. Improvement of column ductility
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[Seismic repair]
5. Example of Earthquake Resistance methods

NEW column

Precast concrete curtain wall —  Aluminum curtain wall

(Improving displacement following) .



[Seismic repair]

5. Example of ceiling repair work
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[Seismic repair]

6. Vibration Control methods

Controlling the response of buildings

Strength

Ductility

Concept of Vibration Control
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[Seismic repair]

6. Example of Vibration Control methods

Before

L

Honeycomb damper
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[Seismic repair]

6. Example of Vibration Control methods

District Government office

| VC device (Honeycomb Damper)
implemented in diagonal Brace
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Government office should be functioned as Disaster-prevention facilities.

Therefore, Seismic retrofit by VC methods was done.
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[Seismic repair]

6. Example of Vibration Control methods
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[Seismic repair]

6. Layout of V.C. devices

Steel Frame with
Honeycomb
Damper

Buckling
Restrained
Space Truss
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[Seismic repair]

6. Layout of V.C. devices
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[Seismic repair]

6. V.C. device Connection Details
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[Seismic repair |
7. Seismic Isolation methods

Controlling Response of buildings
(reduction of input motion)

Strength

Range of adequate
aseismic performance
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Concept of reduction of input motion
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[Seismic repair |
7. Seismic Isolation methods
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Merits of Seismic Isolation methods

® Secismic reinforcement without changing appearance,
architectural features and interior space of the existing buildings.

® Suitable for historical architecture and public sector buildings
with high importance.

® Technically possible to provide aseismic resistance beyond the
current building codes require.



[Seismic Isolation Methods ]
Merits/Demerits of Bottom-ILevel 1solation

® Merits:  All floors are seismically 1solated.
Conversion works can be done without
affecting normal operation of the building.

® Demerits: New mat foundation must be constructed
to make the 1solation layer. Therefore the
conversion work tend to be large-scale
including excavation around the building.
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Examples of Seismic Isolation methods
(Bottom-Level 1solation)

MLEEE !

Central Gov't Bldg. No.1 Hakone Town Offlce Bldg. East Shlzuoka Pref.
General Office Bldg.
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[Seismic Isolation Methods ]
Merits/Demerits of Mid-Level 1solation

® Merits: Less construction terms & cost.
Pits around the building 1s not required.
Suitable for buildings with small
surrounding space.

® Demerits: Only floors above newly implemented
1solation layer are seismically 1solated.
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Examples of Seismic Isolation methods
(Mid-Level 1solation)
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Murakami City Nagano Pref. Office Bldg. Yaidu City Office Bldg.
General Office Bldg.

Hiroshima local Liberal Democratic Party Nihon Univ.

Gov't Bldg. No.1 HQ The College of Law Bldg.
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Tokyo Station Marunouchi Terminal building
preservation and restoration
by Bottom-Level 1solation.

Apr. 2007 ~ Oct. 2012
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[Tokyo Station Marunouchi Terminal building]
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[Tokyo Station Marunouchi Terminal building]

* cast-1n-situ piles with temporary
support columns are
constructed at the first place
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[Tokyo Station Marunouchi Terminal building]

*New concrete ground beams are
constructed along existing brick
walls

* New ground beams are supported
by temporary support columns
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[Tokyo Station Marunouchi Terminal building]

* While supported by the
temporary columns, excavation
and construction of underground
structure are underway
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[Tokyo Station Marunouchi Terminal building]

* After completion of the
underground structure, isolaters
arte set between the existing
upper structure and the
underground structure
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[Tokyo Station Marunouchi Terminal building]

* Construction work during night time

Day time Night time
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[Long-period ground motion]

8. Upgrading of high-rise bldg. for
Long-period ground motion
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[Long-period ground motion]
Shinjuku Mitsu1 Building
Seismic Upgrading Project

== KA JIMA
118 CORPORATION



[Long-period ground motion]

Outline of Shinjuku Mitsui Building

Use : Office, Shop, Parking

Site Area :14,449.38 m

Building Area :9,819.19 m

Total Floor Area :179,578.93 m

Floors :Main Tower 55 floors
Penthouse 3 floors
Basement 3 floors

Height :GL+223.60 m

Typical Floor

Height :3.68 m

Structure type . Steel =
(RC slit wall in part) ',:,.E:‘.u‘

Completion Date :September /1974
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[Long-period ground motion]

Plan and Section

2F~60F: High rise part GL+225.1m(Maximum height)
: GL+210.2m(Eaves height)
1F: Low rise part e
— Slitwalls
£ i
< =
< o
< i =
A f
"_" High rise part
a o Steel structure ———i—
| 58.4m | 1 __ - __ Low rise part
Typical floor plan ¥-Z_FL e = 't' ‘f”“” == L ,!
Sk - o el Basement
Natural period: Short side 5.8s, Long side 5.6s Short side section SRC structure
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[Long-period ground motion]

B Extra Large TMD : Tuned Mass Damper
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[Long-period ground motion]

Technologies for D’SKY

D3SKY : Dual-direction Dynamic Damper of Simple Kajima stYle

B Support Mechanism of Weight with Wires
"It keeps the heavy weight of 3000kN

It allows the weight to move 2.0m in every
direction with a target vibration period.

* Durability against repeated use is very high.

l Oil Damper with Stroke Control Function

“ It follows the large displacement of 2.0m.

It prevents damage by slowing down the

Harde"'"g weight speed smoothly in an unexpected

v:o Vv earthquake larger than the design levels.

Specification of Oil Damper
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[Long-period ground motion]

10.6m

Configuration of D3SKY

Frame for TMD

porting Wirel..

s

10.6m

N

HE Length:8.0m|

11.3m

Oil Damper for Horizontal direction._ [0

Plan

Section
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[Long-period ground motion]

@ Extra Large TMD [D3SKY/
The energy of shaking is absorbed by a hung 300 ton weight
and large horizontal dampers.
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[Long-period ground motion]

Conclusion

B High performance TMD nicknamed D3SKY can control
responses of high-rise buildings for major earthquakes.

B D3SKY is also effective for wind induced vibration.
B D3SKY can control the building’s vibration in all directions.

B D3SKY is a flexible system that can be applied to various
buildings regardless of the shape and height of them, by
adjusting the number of units or the mass of the weight.

B D3SKY is perfectly a passive system. It does not require any

outer power sources such as electricity.
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Summary

Seismic diagnosis procedures are presented.

. Various Seismic Repair methods are presented.

. Examples of Seismic Isolation methods are presented
including Tokyo Station Marunouchi Terminal building
preservation and restoration work.

. Upgrading of high-rise building against long-period
ground motion is presented.



