
Hitoshi Ozaki1,  Hiroaki Harada2 and Katsuhide Murakami3

1 Chief Structural Engineer, Nikken Sekkei
2 Chief Structural Engineer, Nikken Sekkei
3 Chief Structural Engineer, Nikken Sekkei

1. INTRODUCTION
This paper discusses following key issues: 

・Seismic retrofitting : Two cases where seismic retrofitting 
work was carried out by using seismic damping members for 
greater seismic resistance.

・Buckling restrained brace : Example of the use of buckling 
restrained braces for seismic retrofitting of high-rise hotel.

・Viscoelastic damper : Example of seismic retrofitting of high- 
rise hotel using viscoelastic damper .

2. EXAMPLE OF THE USE OF BUCKLING RESTRAINED BRACES FOR SEISMIC 
RETROFITTING OF HIGH-RISE HOTEL
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Outline of the Seismic retrofit
・Reduce total building deformation and the load applied to existing columns and beams.

・Low yield strength(225N/mm2)seismic control buckling restrained steel braces absorb seismic energyabsorb seismic energy.
・This hotel has many guest rooms, banquet halls and restanrants. So we has to consider less noise and vibration construction work. less noise and vibration construction work. 

・Bonding method with epoxy resin  were  used instead of regular anchor connections to connect the seismic control steel braces and existing frames.

Fig 8.  Details of seismic control braces

Joint

Joint

Joint
Seismic control 
brace:

Core -25x173 (cross-shaped) (LY-225)
Stiffener φ267.4x6.0 (STK400)

Post installed anchor Post installed anchor
Horizontal plate

(not joined to slab)
Shear key plate

Range of application of epoxy resin
(inside dimensions, across full width, 6 
mm thick)

Hole 
diameter

No bonding in this range.

Metal-to-metal contact

No bonding in 
this range.

L1

Bonbing method 
connection

Concrete slub

Seismic control braces

1 Cover Shot 
X6 X7 X8 X9 X10

Y6

Y7

Y8

Y9

Y5

Y6

Y7

Y8

Y9

Y5

Structural Frame in Original Structural Plan in Original

GL

B1FL

B2-2FL

B3-2FL

B4FL

1FL

2FL

3FL

4FL

5FL

6FL

7FL

8FL

9FL

10FL

11FL

12FL

13FL

14FL

15FL

16FL

17FL

18FL

19FL

20FL

21FL

22FL

PH1FL

PHRFL

FGY14FGY13FGY13FGY3 FGY3 FGY3 FGY3FCGY1 FGY3 FGY15 FGY16

Grid Y7

RC

S

SRC

Before the seismic retrofit After the seismic retrofit

Observed seismic wave, occurs very infrequently, El Centro NS
Observed seismic wave, occurs very infrequently, Taft EW

Observed seismic wave, occurs very infrequently, Hachinohe NS

Seismic wave stipulated by the notifications, Hachinohe
Seismic wave stipulated by the notifications, JMA Kobe
Seismic wave stipulated by the notifications, Tohoku

Inverse of maximum 
interstory drift

St
or

y

1/80 1/100St
or

y

100 100

(Completion of installation)

Actual Installation Procedure of Visco-elastic Damper
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Installation of Visco-Elastic Damper at The Joint Between Brace and Beam
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Outline of the seismic retrofit
・Improve the seismic performance of existing building
・Use the existing building frames and reduce the amount of additional members

・Reinforcement and upgrading of the earthquake-resistant brace provide on the 5th floor
・Upgrading of pre-cast concrete walls with buckling restrained braces provided on standard floors (floors 6 through 19) 

through the addition of viscoelastic dampers   
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3. EXAMPLE OF SEISMIC RETROFITTING OF HIGH-RISE HOTEL USING 
VISCOELASTIC DAMPER
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