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1. Introduction 2. Design Concept
----- =_& Isolation technology has long been ap 2 R The mechanical device which is shorted as TReD is
seen as an effective method in ey = designed along with the bearing. It is comprised of 5 sub-
mitigating the seismic hazards. |Ude' - _ ] parts as shown in the figure.
nder connection plate earing

According to the 3D model of bearing with TReD, it is
clearly shown that the bearing can move freely except on the
vertical direcition. If the bearing is loaded with tensile force,
the TReD would protect the bearing from too much vertical
deformation.

_ Elastomeric bearings such as lead
| rubber bearing, natural rubber I

~_=

; : bearing and so on have been wildly
o= - adopted in many isolated buildings.

5 :‘ 5 However, the application was mainly
restricted within the scope of low-

x E x o O rise buildings due to the potential
g

Model of Bearing with TReD

translation translation+rotation tensile stress in the bearings.

Recently, the number of high-rise
isolated building keeps increasing.
The two pictures present the tallest
Isolated buildings Iin Japan and

China separately.
In the design process of high-rise

Isolated building, how to avoid
tension force in isolators in the

main concern.
On that occasion, a novel form of

3. Testing method
3.1 Static cycle load test

Comparison cycle load test of
ordinary bearing and bearing with

installation of TReD (Prototype):
(D Ultimate Tensile Strength Test
2 Compression-Shear Test
3 Tension-Shear Test
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tension-resistant device is Japan ) :
oroposed 177 4m Photos of Apparatus and Experiment
50 storey 3.2 Shaking table test FZi
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Model TReD and rubber bearing ' Z2EaN
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was manufactured and tested in a EEEEEE:E
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4. Results shaking table test to verify its ;EEEEEE:
4.1 Static cycle load test effectiveness and applicability. R,
Tensile resistant capacity of LRB FYE
500 [ — was insufficient and it has been into /;
S o00 | L — nonlinear stage which may lead to ] st 52 Model Super-structure = Model Bearing with TReD
2 : : . : NS 7
£ 400 I highrisk of overturning failure. \l’ <@y . @
R T — While the TReD bore most of the e =
0 L= - tensile force which realized the ./ Model LRBs and TLRBs were
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Defromation (mm) preset tension restraint goal and . o 3 manufactured to be tested in the
l._rR?BnISilde Pb';)opbert'y Comparison reduced the damage and failure risk ' | % 8% *f f0||0Win9 Shaking table test aiming at
: lead rubber bearing ‘ B o 3 : : : Cr
force. TN =T k under seismic excitation.
Layout of bearing  Scaled Model TLRB 3D Model
. 6 bearing in isolation floor max shear deformation=200% super-structure
Hysteretic performance of TLRB
1 4 was close to LRB which indicate that
AT / i the TReD did not significantly affect
-100 Displacement (mm)
| the mechanical properties of ]
- uw isolation berings under Shear 4'28hak'ng table test
Compression condition. _
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max shear deformation=200% Natural vibration frequencies before and after installing TRDs 0:5 In |
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8 requencies-before installing /Hz ) ) ) £ .05 < -
. Shear performance of LRB Frequencies-before installing iz | 1.9 | 159 | 1.9 £ R T R T S A T
j§ 200 - _ ] Frequencies-after installing /Hz 1.56 1.61 1.55 2 5] "E )
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' %ﬁmm condition. However, for the bearing E’-%QT. 7 1 >-809I'ime(sl) T 7
3 () with TReD the horizontal mechanical The table above shows the frequency mete)
g parameters were obviously comparison between isolated structure g/?rt:ch; dﬁﬁ.BComparlson ¥5£ggtaai{£‘z£zfvgfsl;5f
-400- . . . . etween an
) A ] increased compared to LRB. with and without installation of TReD. It
Tensile Shear Comparison clearly shows that this kind of device would not affect the dynamic mechanic property significantly.
max shear deformation=200% . : .
According to the data recorded by force censor, tension stress occured. And by comparison

between load conditions with and without installation of TReD, the tensile resistant effect was

clearly shown.
5. Conclusion A o[ el T T T ] The horizontal hysteretic curve are
. A5 = 4] A I compared. We can find that the area of
1. Tension-resistant device (TReD) can well protect the §o§ the two curves for the bearing with and
rubber bearing under tension condition. ﬂ; | lo; | “§ b 7 | without TReD are almost the same,
2. TReD would barely affect the horizontal mechanic property ] “q ______________ _______________________ __________ i 5 j which means the device would not
In working condition. \]’ 1 I A I R ] affect the energy dissipation ability
3. Iltis possible thatthe response of super-structure would be -8 4 0 A 8 8 4 0 4 8 L
_ . _ o orizontal disp.(mm) Horizontal disp.(mm) S|gn|f|Cant|y_
slightly amplified if TReD is installed. Hysteresis Curve Comparison
4. More investigation should be paid on other form of isolators. between LRB and TLRB with maximum acceleration of 0.21g and 0.61g
ij\\ R o I e e i‘\ e i The response of the super-
2] N\ 12-\\ 12 12—\\ structure is investigated by
0\ 21\ R S Y comparison of the story shear
ACknOWIegement 8% \ 5%\ N “: \\ and story turning moment. It is
j \ 1 \ j N clearly shown that the
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for prototype structure under maximum accleration of 0.21g and 0.61g
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