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Study of Structural Design Method of Friction Pendulum System
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Abstract If a sky-bridge is rigidly connected to adjacent buildings, the irregularity of the connected structures
is increased resulting in providing a worse seismic behavior. Therefore, a friction pendulum system (FPS) or
lead rubber bearing (LRB) is frequently used for the connection system between a sky-bridge and building
structures. These connection systems should be carefully designed to prevent a skyfall of a sky-bridge subjected
to severe seismic loads. In this paper, the inevitable structural design procedures for a sky-bridge connection
system using a friction pendulum system without uplift resistance capacity have been investigated. To this end,
Nuri Dream Square building structure is used as a example structure. The structural design process of a friction
pendulum system for fail safe of a sky-bridge has been proposed in this paper by evaluating structural
responses of the sky-bridge and building structures subjected to earthquake loads.
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[Fig. 1] Example structure
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[Fig. 3] Configuration of FPS

A;}o]uaxm FPS2 ddd u] xJskso] Axqt
Hr} 2o JRET 7FHE AAY SosiA|ul, X
o g AU Zapshy Lztolusixe]
VA19] 9§l el ofsfel ol
Lo SEH Rof 25}
= T2EY e
o Slaler 2sme P8
g #7188 7HAA Eok 2y )
Ekoﬂ HaHA] Er) HUAIS
o pazo) AYFAT AA
3E HA% akOﬂ ofste] op7|H= =
It ohakelE ago] A vl
7 (rigidity) =A4E FLRE9]
. 123l FPS& L7, Xi%@—’%
4] 2 AslaA Sol AR Sl
wole) o] EAo] 7<46L~}

o E
otz
g2y
12i
z 1o
2 N
oh'.OEi
o rr
HU
re
)

e O N PN e
o M N
Oy

n=) = rE e

~
iz

tal

2

EQ

o

nﬁ Rt

NS

m:lm

2
ol
Lo o
N
ox
flo
D)
i)
rlr

@
i
2]
w2
lo
ol
o3
Jn oo X
ojN
U>'

L
rr
fin)

m o,
)
o .

h=1

2l

1

i
1o
|0 =
|
g ol
N
B
T >
N

PL
ol
fu
o i
>,
>
oo
19

=

x
X

>
X
1o
>
)
o

=

32
rlr
ol
;{‘ 0
1o
u
N

l
B2 Qe FEB] Lagh
A A7} golslet.

2 =golde dHusE 1A AsT2A4A7

(KBC2005)°] A|AE W-8-& viger 2pdet 47

SFEY S A2 ARG N 252 SRC

2Z2A W EAFRE 52 sl AATE 3=

weolMs FPSolA WAsh= Aoiie] 9 M eE

£ moll= REeAATE ARSSIA 32 AASEA
1

&

-1 ol
o rfr BNool AN

HEYS oot Wl HEY
SAASR AW PABILAEE olgsi

AASHAIEY 24 A X GA$E 0.11 AFR3SHY

0 ANFRE SoB AHgSlsich  mEolAL olBx

Qg Mgk AANAR Aol alae Sashalry.
72ke) AAEEE YoM A AASHAAEDS

S o] 4
Agatde. ol Uehi AAAmEYe SR 5
off hE Aolm £ ABAZE ©FT| 29

9] 1/39]) gk5=06] Scalings}ict o2 A
9] 71&E A7k Fig. 59 YER Itk H1|°1%‘94
Y HEES fellAl= Fig. 40 Uetdl AASHAHEH
TRAATE AAIX] AHEGo| gl X7

& whgs s
25 Scalings}3ich.
1.2
—— KBC-2005(A=0.11, S;))
Artificial EQ NOOE
o) T Artificial EQ N9OE
= Artificial EQ Vertical
S
= 0.8
g T, F1:65(sec)
2
[}
3 J
<
f T, =2.57(sec)
g 0.4
&
]
%]
2
” -(""\\N
S &_
R = e —————
0 2 4 6 8 10
Period (sec)
[Fig. 4] Design response spectrum with artificial EQ.
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[Fig. 5] Ground acceleration of artificial EQ
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[Fig. 6] Acceleration-Displacement spectrum at FPS A
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[Table 1] Radius and stiffness of FPS w/ natural period

Period(sec) Radius(cm) Stiffness(kN/cm)
1 24.83 74.52
2 99.30 18.63
3 223.44 8.28
4 397.22 4.66
5 620.66 2.98
6 893.74 2.07
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[Fig. 8] Displacements of FPS
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[Fig. 9] Reactions of FPS (X-Direction)
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[Fig. 10] Reactions of FPS (Y-Direction)
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