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Application of Seismic Base Isolation With Anti—-Uplift Device for Arch Structure
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Abstract

When an unexpected excessive seismic load is applied to the base isolation of arch structure, the seismic displacement of
the base isolation may be very large beyond the limit displacement of base isolation. These excessive displacement of the
base isolation causes a large displacement in the upper structure and large displacement of upper structure causes structural
damage. Therefore, in order to limit the seismic displacement response of the base isolation, it is necessary to install an
additional device such as an anti-uplift device to the base isolation. In this study, the installation direction of the base
isolation and the control performance of the base isolation installed anti-uplift device were investigated. The installation
direction of the base isolation of the arch structure is determined by considering the horizontal and vertical reaction forces
of the arch structure. In addition, the separation distance of the anti-uplift device is determined in consideration of the
design displacement of the base isolation and the displacement of the arch structure.
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(a) One way device

Aoldss LOFEIAL STt

(Fig. DI} &2 SEHEA SRl ddg == o
oz ASH =N HUHA 20|
WA A= WAERIC Aok He] 2ES ASeh,

9

2. OFx| #z=22| XITUSH 54
2.1 0%l OFX TEE9| SHEN

ofid] AEES LUl HEY] OfR] TAER A
M, SFl= 3556 X6.3, A= ¢216.3 X459 23t
£ AMESILL ofldl FAREQ AR 60molH, ARl
O} Sl AlO19] &2 2m=Z =O|(H)-EZHOHILF &
Aol LEsHA SIRACE (Fig 2= =0]-87H[o] o}

=227 x5 _169



2718 - ofF

W 2.0m}
,/4/ i
P

2y 15.0m

[‘ 60.0m

(a) Height-Span ratio 1/4 (Model 1/4)

2.0m_4|‘

:'f;-/ 10.0m
o |

L il 60.0m -’_!

(b) Height-Span ratio 1/6 (Model 1/6)

2.0nT%

A 7> 7.5m
/’T/ ’ ’_L

L 60.0m

(c) Height-Span ratio 1/8 (Model 1/8)
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(Fig. 3) Vibration mode of rise-span ratio 1/4 model

(Table 1) Period of mode shapes (Unit : sec)

Mode Model 1/4 Model 1/6  Model 1/8

1 04337 0.3301 0.2941

2 0.1987 0.1582 0.1709

34 0.1265 0.1382 0.1432

4" 01084 0.1025 0.0941
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(Table 2) Reaction force of arch structures

(Table 3) Contents of base isolation®

Model Model Model Model

Initial horizontal

Yield horizontal

1/4 1/6 1/8 stiffness (Ku) 2,039 stiffness (Kd) 117
Dead  lomzontal oo g0 138 (kN/m) (kN/m)
load  ocion Yield load (Fy) Vertical stiffn
. 1€ Oa y eruacal s €SS
Vertical 35 81,758
(kN) renction 834 805 794 (kN) (kN/m)
i Effecti .
Live  Horzontal g, g 802 1037 eeuve Effective
reaction horizontal .
load stiffess (Keff) 451 damping 0.848
Vertical (kN sec /m)
N renction 538 536 538 (KN/m)
Seismic | orzontal g 339 02
reaction
load Vertical 20.00
(kN) ertic 11.6 119 115 - Model 1/4
reaction 1000 —] Model 1/6
Model 1/8
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(b) Vertical direction displacements

(Fig. 4) Displacement by El-Centro
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(Table 4) Earthquakes

Name Site

El Centro 1940, El Centro Site, 180 Deg

Taft 192 Taft Lincoin School, 69 Deg (015g)

Hyougoken 1995, Hyougoken_South, N12
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(Table 5 Displacement by earthquake (unit : mm)

Point 'O
Earthquake Model N of plate of  Ratio
name base (%)

isolation
Gap 15 1655 15.0 1103
El-Centro  Gap 20  21.66 19.98 1084
Gap 30 2981 2848 1047
Gap_55 574 5342 107.5
Hyougoken  Gap_75 765 74.26 103.0
Gap_90 823 81.23 101.3
Gap_07 822 7.04 116.8
Taft Gap_ 10 1147 9.76 1175
Gap 15 1214 10.69 113.6
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