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*Addition of Steel frame with Buckling
Resistant Brase(BRB)

.

1!
! |

1 | v' ' 1
.' N ¥ &l“‘;

el
k AL 2 S )




BARADRRNGERCEDIHEMES X (4)

Hu% 7 EZEm?u - W E LT L
r_qm 1 H = 602x300x1 3520 -
; i .j,/,.-m R 1k 1
E | .
- F NE —
> = | § % s | mERT -
- = (= ] (=)
T | - Lt Ay F
BEE 31.1-3 HEBITFh—I-kERiEESE
j EESL
i | I
‘°_'“". RUOBELS L BURSEE LA N ™ pe §EE
= /J_ Mt b ——y
5 o
RERT N —
HtEw ET—F
= fa) BHEELTH—oX5ESEES (b} PC H#TEELEA—RAFTL—F
“ - T EAEEES
= Bill4 BHEWIFUH—BRUA—RATL—FIZLHERESE
. - - —PC B
I: ;[ rliﬂu-‘e;w»
= 5 | S =" e
— 2 I i | 1 I ! I . i:%_ P
W H —SBExIJE- Oel3x20 illl_ _l_lz“ e
i_ 1350 | 2 250 |
- | J WE N
Bs5ll]l ERRENED BEELL-S PCEMHIZEIEREEERESE

HE; BA

ZEBXIDE

[SVEITESRE<T =217/l ]. 20094

F10A




BARDKRNEZRCEDHEMRRS i (S)




BT L —XR(Z LB 4E0E A i@ aa

€ EIR

b=l
>
T

figl 2. 1.1 Feie UAMTITIBEEAL 7 R — i 58

HE, BEEMRREN

:

BRI N—FAW-BFEEEYORERIE]. 20105




FEIRHRTITL—RDERHF
(From Nippon Steel Engineering)

Installation of Dampers —
(Example 1) =LA
Buckling-Restrained —_]] N
(Unbonded) Braces with T
Added Exterior Frame =

L TR T T T A T
|__s.700 ‘ ] [ | " | " | LA 5.700 ] 6.900 |
[ 46 300 ]

B ¥ ¥ ® e 8 Y 8 ®

Y1 Elevation

: Unbonded Brace : Additional RC Wall

Hospital: 2 ;

RC Structure YL ! BN
6-story + Ph 2-story g E=gil (] |
5,400m2/floor | A =

Built 1975, Retrofit 2011 © " F————_ |

&0 00 08 O 8 XD

15t Floor Plan
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External Frame Installation
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(From Nippon Steel Engineering)
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Completion of Erection
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(From Nippon Steel Engineering)
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Connections

High-Strength Tie Rod

Girder Connection to Finish Painting
Existing Concrete Structure

(From Nippon Steel Engineering)



FEREBRIL—ROERAHF 1
(From Nippon Steel Engineering)

Construction of
Additional RC Wall

_oncrete Pouring
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Retrofit Completed
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(From Nippon Steel Engineering)




Hotel in Tokyo
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OUTLINE OF THE BUILDING

» Structural System
- Concrete cased steel structure below 3 Floor
- Steel Structure above 3 Floor

» Story: 17-story superstructure with 3-story
basement and 3-story penthouse

» Occupancies: Hotel and retails

> Built: 1964

» Retrofit: 2007

» Floor Area: approx 80,000m?2

*Seismic rehabilitation was performed under normal
hotel operation with slight exception.



Key Plan
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] NN, {h /,”“ Unbonded Brace
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Unbonded Brace

P,

S == Replace conventional
braces with Unbonded Braces
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“AC” Elevation

[[ ]
|
|

“A1” Elevation
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Installation Details

Site weld o
R i I |||||||
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Shear-key plate joint method to eliminate noise and
vibration due to removal of existing lightweight

concrete.
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Subassembly Test of “Shear-key Plate Joint”

A S0 SR B

Test Setup

| W RO E Hydraulic Jack
e o

BH—300><2?0><12><16 ‘ FANLD v v x 1]
(SM490) | 2% & 3o ‘
‘ BH-150 X 150 X 9X 19 :
! > (SM490) oo ‘
= —T 7
1 BH-200 X 200 X 6 X9 -
|| (sM490) S
= T
I &
1L &
EEES HEHE
Y -
NRBox—200 X 200 X 6 -
|| (PTKR400) |
7 V. A &Y &
- I T
‘ —— et
K@ RH-200 X 100X 5. 5 X8 \@
‘ (SM400) ‘ il
Iiil Ii : ] I—Lil
Z % 13000 S A A7 7 900

\ /

Shear-key plate joint subject to verification
(Estimated ultimate capacity: 425kN)



Subassembly Test of “Shear-key Plate Joint”

Test 1:

» Objective: To verify behavior under cyclic loading
» Brace yield force: 236kN

» Loading history: cyclic deformation as described below

15 +1/75
+1/100
10
+1/200
_. S rvtse /\ /\
g
— 0
)
5 feem 1/400
-1/200
-1/75

Test 2:

» Objective: To verify ultimate joint strength (expected joint
strength: 425kN)
» Brace yield force: 470kN

» Loading history: one directional loading to fracture




Subassembly Test of “Shear-key Plate Joint”




Subassembly Test of “Shear-key Plate Joint”

Test Results

Q [kN]

400

300 |
200

100 |

-100 |
-200
-300

-400

\ \ \ \ \ \
-1/66  -1/100 -1/200 0  1/200 1/100 1/66

Y [rad.]

TEST 1: Force-drift relationship

(at jack)

500

D
7
400 |+ 7
/
300 /
= //
X y)
‘g? /,
200 | /
V,
100
O 1 1
0 5 10 15 20
6 [mm]
| | | | |
| | [ | |
0 1/200 1/100
v [rad.]

TEST 2: Force-drift relationship



Installation of Connection Elements

i /_"f - a.bﬁ" , W

Travelling of Connection Pieces

In-situ Assembl of Connection
Element



Installation of Connection Elements

— Alignment | Gap Sealing for Epoxy Pouring



Installation of Connection Elements

Air ejection tube

cket

Epoxy Resin Pouring

Epoxy Injection tube



Installation of Connection Elements

Completion of Installation of
Structural Elements
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