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The first seismic isolation building in china, in 1993
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China map with the distribution of high-speed rai
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Research and Application of Anti-Seismic Device in
the Engineering Field
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“Top 50 of the World Non-Tire Rubber Product Industry”.

In2012, the sales volume of TMT is about 4 billion RMB.
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BUSINESS SCOPES

 RTM part for primary and
secondary suspension

Plastic and polyurethane product
Sealing part

Insulator and insulation material
Damping & deadening material

|
|
|
! RTM for gear box & generator
Plastic and polyurethane part
Blade for wind turbine
Insulation

Damping & deadening materia

Rail Vehicle Wind Energy

Infrastructure! Truck & Non-rail Vehicle

Base plate for railway track

Bearing/damper for bridge and el anigSNaNEED

|
|
|
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buildin machinery
RTM fogrJ civil construction s Polyuroth gy
product

» Sealing part
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WOELDWIDE NETWORK

Heilongjiang Hubei
Qigihar JV Xiangfan Factory
(RTM for Wagon) (Bridge Products)
Inter-Mongolia Shandong
Inter-Mongolia Factoly Qingdao JV
(Wind Blade) (Water Treatment)
Shanxi Tianjin
Xianyang JV Tianjin Factory
I - . .
Sealing part Wind Blade
Chicago USA (planning) :: ( g part) ( )
N.A. Office | e IS SRS
I
I
Munich Germany :: Hunan
I TMT Headquarter
E.U. Office I New Material Testing Center
I R & D Center

I Production Center
I (Elastomeric Components,

Sydney Australia I Bridge Bearings,
I Wind Blades,
Delkor Ltd I Engineering Plastic and

I Insulating Products)
I
I
I

Australia Office
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Test Center

owns a unique national test center for
elastomeric components in china

HEES B Parameters:
B H fAjVertical load:5200t
7K & faTHorizontal load:1200t
iR B Test Item:
FEEAEN A Vertical load test
K SE T E M i Horizontal load test
¥ AR rotate test
BB R BN Friction Coefficient test
EEB Sk Vertical shear test
$1 MR Pull test
FIZAMIH Dynamic test

Max. Vertical static load : 2500T

Max. Vertical stroke : 200mm

Max. Vertical speed : 400mm/min
Max. Horizontal dynamic load : £200T
Max. Horizontal stroke : £500mm
Max. Horizontal speed : 600mm/min

Max. static load : +450 T

Max. dynamic load : £350 T

Max. Horizontal stroke : 2600 mm

Max. Horizontal speed : 0.9m/s ( 300T
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. HBMNHRHEHEREROERAS Part 2 R&A of Anti-seismic Device

» Classification of Anti-Vibration and Seismic Device

(1) LNR; (2) LRB;
(3) HDR; (4) FPB;

Isolation

P- Control

(1) Viscous Damper; (2) VED
(3) Friction Damper; (4) Steel Damper

A- Control (5) TMDFITLD

(1) AMD; (2) HMD

SA-Control

(1) AVD (2) AVS

|-Control

(1) MRFD; (2) SMA; (3) PZT

Related code: EN1337, EN15129, ISO 22762 & Chinese code
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> Seismic Isolation

Seismic

|\|,<r“'><||[:r<| lsolation_’

Plastic
Hinge

- .
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Part 2 R&A of Anti-seismic Device

LRB/LNR
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» Energy Dissipation
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» Rubber bearing- structure and design

FEM

» Material & » Verification
size of the
bolt and

Main part
* Load &Def.

« Stiffness

 optimization

&Damping sleeve

’ I\I!aterlal & * Mounting &
size of connectin
rubber and 9

steel plate UENEE

Lead core

+5.655e+22
S, Mises +5.143e422
(kv 75%) +4631e40)
+7.7942401 +4.11%+22
+7.152e+01 +3.607e+12

+6.500e+01 :
+5.8666+01 +3.095e+02

+5.224e+01

+2.583e+02
+2071e+)2
+1.05%+02
+1.048e+02
+2.306e+01
+2.373e+00

+4.581e+01
+3.93%e+01
+3.296e+01
+2.654e+01
+2.011e+01
+1.369e+01
+7.260e+00
+8.350e-01
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» Rubber bearing- manufacture

Plastication and mixing Calendering

Composite Vulcanization
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Sandblasting

Spraying
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» Rubber bearing- Testing

“u-|l-|- lHI1-l'T1I'I:.:I,' Lk e jibﬂJ‘h_

e |_l_

| 200-12~10
£#. 150 KT 00% S :R0-02 18

Part 2 R&A of Anti-seismic Device

ISO 22762-1, 2005

Properties

Test items

Compression properties

Compression stiffness

Compression displacement

Shear properties

Shear stiffness

Equivalent damping ratic

Past-yield stiffness

Characteristic strength

Dependency of shear Shear strain dependency
propenies
Compressive stress dependency
Frequency dependency
Repeated loading dependency
Temperature dependency
Dependency of Shear strain dependency

compressive properties

Compressive stress dependency

Ultimate shear properties

Breaking displacement (strain], fomce

Buckling displacement (strain}, force

Roll-out displacement (strain), force

Tensile properies

Tensile breaking force

Tensile yielding force

Shear strain

Crurability

Property change by ageing

Creep

Froperty change by fatigue

Force of reaction against
low-rate deformation

Shear modulus at low-rate deformation
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Horizontal Load( kMY

» Rubber bearing- Testing

shear strain stress dependency
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» Rubber bearing- Testing
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» Rubber bearing- Testing

' 120
Repeated loading dependency
100 | #essssis pbbibprrosts " PP
= os0
450 T T T T T T f"; 0.60
o o L s 040 |
e e S e E I A S
Z 1s . | wOT
::i 150 "_"T _____________ ; i T __T _____ 0.00 1 1 1 1 1
= | | | 0 10 20 30 40 50
S I R N S . R
= : : : : : :
S e A I SR 120 T
450 : : : : : : 1.00 “""‘“..."__,", P bl
200 -150 -100 =50 L1 50 1060 150 200 % 080 F
Horizontal Disp . {mm) i}i 060 -
-
= 040 f
o
020
D':":l 1 | 1 1 |
0 10 20 30 40 30

Ik R &



- HRMETRFHHEE R G RRAE

PERZE ZHUZHOU TIMES NEW MATERIAL TECHNOLOGY CO..LTD.

» Rubber bearing- Testing

Honzontal LoadikiN |
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Part 2 R&A of Anti-seismic Device

temperature dependency
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» Rubber bearing- Testing

ageing test
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» Rubber bearing- Testing

Ultimate shear property
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» Rubber bearing- Testing

Creep test

All test results show that the performance of this kind of
rubber bearing is very stable and with excellent durability.
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» Rubber bearing- Testing

6%
]

o0 - N /-»ru'//zor noow

HDR VS NR

Hysteresis curve of LRE300s3I0-3 at stage of 1% shear strain

Hysteresis curve of HDR 300w 300-2 at stage of 100% shear strain

HDR VS LRB
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From product design, test and performance evaluation, to design the seismic
isolation buildings and modeling experiments, China have establish a
complete desigh methods and processes.

el
% Analysis and design
Scaled structure

bearing = o =" Shaking table

Design and test for Device Design the building Shaking table test
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» Rubber bearing- Some applications of TMT
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» Rubber bearing- Some applications of TMT
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» Rubber bearing- Some applications of TMT
In 2010-2012, designed by Prof.Zhou’s team

of horizontal displacement of
pier crown  (L-L, NL3-5-00) 0.30 =
Fixed beafing ‘

HongKong-Zhuhai-Macau Viaduct Bridges Vert. Load=2750t, Diam. of HDR=1.77*1.77m
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» Rubber bearing- Some application of TMT

Moto Convethvo T ];i“ = o
, convective mass | Lap _T;__';% o OZC
impulse mass m, A >
Moto Impulsivo . — ] - |
IMPULSIVE I i ot y i
MOTION S 2 RS § !
i TERACTION ] 1| - — { -
= k, CONVECTIVE MOTION a - H— : :
k k - MOTION i /i 171 i
c<<Ki ki!‘:i ¢===) ground motion == i Ij’
rigid mass
| Mo
k ,Ch i L,

[

""""" é‘ourtesy of DF. FuTIer, TARRC

St BN

B 5 R E s

A E

s TINE P el P Linkl
300, E0.0 120
750. 7 48.07 100, 7
500, 3607 a0,
4507 2407 60"
3007 § 1207 ) 407 T
150 { ‘ I 'E b i =2 E

I w - 1207 - 0.7 -
-150. 7 | . | | ' 24.07 20,7
-a00. 7 3607 -40.73
450, [ Tzi08, goreaea) 4307 [ (2218, 2741373) 607 [(2596E-02 22241 38

Vad a0 1zd ed a0 zed e md e ann Vad a0 20 en 2od 240 zed 320 wd a0 zo! e e an' 0 ! o' e ran! v et
without isolation isolation F-D curve

Base shear in SSE



@ BRNE R E AR R R RS HR A S Part 2 R&A of Anti-seismic Device

PERZE ZHUZHOU TIMES NEW MATERIAL TECHNOLOGY CO..LTD.

» Friction pendulum bearing- structure and design

EN 15129, 2008

liding friction factor

20 30 30 &i

Pressure/MPa

— —y N p . BEER] SFP-1 77 F B F Mshaes R 5
FPBi@EdJ fﬁi@jﬂ AN 201 0'07-29_aV| Sliding friction factor of SFP-1 under variation pressures

5 1000 - )
3 ' - Mg R o R
5 500 S |
- 2
/ £ Ml l
- ./1)06 200 o = 100
@
] 25 a0 [ 10 125 S0 00
-1000 - Displacement(mm) velocity (mmys)

REFER SFP-4(FPB-4)TE A~ [ B T i sl BESE R 8

Fy=W*u, K=W/(r1+r2-h)

Sliding friction factor of SFP-4(FPB-4) under variation velocity
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» Friction pendulum bearing- testing

18000 —

15000 |-
12000

9000 -

Vertical Load(kN)

6000

B0 ofees ey

0 il
0 1

Vertical Disp.(mm)

52 iRE 1 — TG A 2k
Second time — the vertical load-displacement curve

18000

15000 |
12000
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6000 |

Vertical Load(kN)

27311 [

i L
0 1

Vertical Disp.(mm)

B 2R gt g R A

5 3 RIS ) — A TE R AR M2

Third time — the vertical load-displacement curve

[esting photo about vertical load by steps (Date: 2012013
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» Friction pendulum bearing- Some applications of TMT

Vertical Load = 5500t
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Part 2 R&A of Anti-seismic Device

» Fluid Viscous Damper- structure and design
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EN 15129, 2008
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» Fluid Viscous Damper- testing

_,.a.-:'-f'_-‘_: iy 8 .-i‘—-"-'_.1 -'.‘
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» Fluid Viscous Damper- Some applications of TMT

B

o BRI REAF K HF
ItRB=ER

B IK K HF

R\ B =# ( F=350t )
FUL K BE

7SR RHr

Maximum Force= 350t, Maximum Stroke = 680mm
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> Steel Damper- structure and design

ooooooooooo

T
Force(N}

EN 15129, 2008
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» Steel Damper- testing

Steel damper + bearing
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» Steel Damper- Some applications of TMT

Waﬁﬁﬁkﬁ
BRZHZESI
j(ﬁ
FRILKHF
ML KEF

~ Vertical load= 6500t
Total Mass= 36t
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» Locked up devices

© o ¢

T T T

—H1— LOCK-UP DEVICE

m— 1O

Maximum Force= 800t
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» FRP bearing

20

Part 3 Some other studies
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» Tuned Mass damper

2010-11 2010-12 2011-01
At
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» FRP Bridge

UsuM (AVG)
RSYS=0
DMX =42.6748 /Y

SMX =42.6748 /

— I I
.084334 46,0522 9z.0201 137. 388 183.956 -52.2156 ~29.384% -6.51302 16
z23.

. . 39.1895
Z06. 94 -40.7859 -17.9387 4.91261 27.7639 50.6152
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» Analysis and design

step: Step-1  Frame: 0
ggggggg . Total Time: 0.000000
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Welcome to China



