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Guchen Bridge Systems is a premier manufacturer and Leading Global Supplier of Seismic
IsolationRubberBearings.Operating fromour advancedproduction facilities inHebei, China,we
engineer durability and reliability into every product, ensuring the safety and longevity of critical
infrastructureprojectsworldwide.
For over 15 years, we have combined precision engineering with rigorous quality control to
deliver solutions that stand up to themost demanding conditions—from heavy traff ic loads and
extreme weather to seismic events. Our commitment is not just to meet expectations but to
exceedthem,providingunparalleledvalueandsupportateverystageofyourproject.

WhyPartnerWithGuchen?
Engineering Excellence: Our in-house team of experienced engineers utilizes state-of-the-art
design and finite element analysis (FEA) to create joints that perform flawlessly under specified
movement ranges and dynamic loads. We offer custom-designed solutions tailored to your
project'suniquerequirements.
Uncompromising Quality: From the selection of high-grade, corrosion-resistant steels and
advanced, weather-proof elastomers to ourmeticulousmanufacturing processes, every step is
controlled to ensure superior product life. Our products comply with major international
standards, includingEN,AASHTO,andDIN.
Proven Global Performance: Our Seismic Isolation Rubber Bearings have been specified and
installed for over 30 projects worldwide, encompassing a wide range of structures including
High-rise Buildings, Bridge Engineering, and Industrial Facilities. This global experience equips
uswithadeepunderstandingof thediversechallenges facedbyengineersandcontractors.
Total Project Support: We are more than just a supplier; we are your partner. We provide
comprehensive technical documentation, detailed installation guidance, and responsive after-
salessupport toensureseamless integrationandoptimalperformanceofoursystems.
OurCommitment
At Guchen Bridge Systems, our mission is to empower engineers and builders with reliable,
innovative, and cost-effective Seismic Isolation Rubber Bearings that ensure the structural
integrityandsafetyofbridges fordecadestocome.
Letushelpyoubuildsmarter, safer,andlonger-lasting.
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Seismic IsolationRubberBearings

1.ClassificationbyMaterialandPresenceofLeadCore:

2.ClassificationbyStructuralConfiguration

Natural Rubber Bearing (LNR) is primarily made from natural rubber. High Damping Rubber
Bearing (HDR) is made by adding carbon or other elements to the rubber compound, giving the
laminated rubber high damping properties. Lead Rubber Bearing (LRB) contains a lead core to
improve the damping ratio of the isolation bearing and increase its initial stiffness, which helps
controlwindresponseandminorvibrations.
�
Regardless of which type of seismic isolation rubber bearing is used, they all provide at least the
following functions: Suff icient durability, exceeding the standard design life of ordinary building
structures; suff icient vertical and horizontal stiffness to reliably support the superstructure and
extend its fundamental period to approximately 1.5 to 3.0 seconds; adequate horizontal
deformation capacity to ensure stability is maintained during strong earthquakes; horizontal
stiffness is less affected by vertical compression loads; and they are convenient for design and
construction.
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3.RepresentationMethodfor IsolationBearings

Natural Rubber Bearing (LNR) is primarily made from natural rubber. High Damping Rubber
Bearing (HDR) is made by adding carbon or other elements to the rubber compound, giving the
laminated rubber high damping properties. Lead Rubber Bearing (LRB) contains a lead core to
improve the damping ratio of the isolation bearing and increase its initial stiffness, which helps
controlwindresponseandminorvibrations.
�
Regardless of which type of seismic isolation rubber bearing is used, they all provide at least the
following functions: Suff icient durability, exceeding the standard design life of ordinary building
structures; suff icient vertical and horizontal stiffness to reliably support the superstructure and
extend its fundamental period to approximately 1.5 to 3.0 seconds; adequate horizontal
deformation capacity to ensure stability is maintained during strong earthquakes; horizontal
stiffness is less affected by vertical compression loads; and they are convenient for design and
construction.

Bearing Dimensions: Circular bearings can
be designated as "D-Diameter Dimension";
Rectangular bearings can be designated as
"Long Side Dimension x Short Side
Dimension"; Square bearings can be
designated as "S-Side Dimension". The unit
ofdimension ismillimeters (mm).
Bearing Types: Natural Rubber Bearing
(LNR); High Damping Rubber Bearing (HDR);
LeadRubberBearing(LRB)

Examples: A lead rubber bearing with a diameter of 800mm is designated as: LRB D-800; A
rectangular natural rubber bearing with side dimensions of 800mm x 600mm is designated as:
LNR 800x600; A square high damping rubber bearing with a side length of 800mm is designated
as:HDRS-800orHDR800x800.
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Technical Specifications and Standards for Seismic Isolation Rubber Bearings

forBridges

The seismic isolation rubber bearings for bridges manufactured by our company are designed
andproducedinaccordancewiththefollowingChineseNationalStandards:
GB20688.2-2006"Rubberbearings-Part2:Seismic isolationrubberbearings forbridges"
GB/T 20688.1-2007 "Rubber bearings - Part 1: Test methods for seismic isolation rubber
bearings"

1.StandardsandBasis forBridgeSeismic IsolationRubberBearings:

2. Classification of Ultimate Performance for Bridge Seismic Isolation Rubber

Bearings:

3. Tolerance Classification for Horizontal Equivalent Stiffness of Bridge Seismic

IsolationRubberBearings

4. Tensile Property Specifications for Rubber Materials in Bridge Seismic

IsolationBearings:

Technical Specifications and Standards for Seismic Isolation Rubber Bearings

forBuildingStructures:
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1.StandardsandBasis forBuildingSeismic IsolationRubberBearings:

The seismic isolation rubber bearings for building structures manufactured by our company are
designedandproducedinaccordancewiththefollowingChineseNationalStandards:
GB 20688.3-2006 "Rubber bearings - Part 3: Seismic isolation rubber bearings for building
structures" GB/T 20688.1-2007 "Rubber bearings - Part 1: Test methods for seismic isolation
rubberbearings"
2. Ultimate Performance Classification for Building Seismic Isolation Rubber

Bearings:

3. Tolerance Classification for Shear Properties of Building Seismic Isolation

RubberBearings:

4. Physical Property Specifications for Rubber Materials in Building Seismic

IsolationBearings:

Physical property specifications for the internal rubber material used in Natural Rubber
BearingsandLeadRubberBearings:

Physical Property Specifications for Internal Rubber Material of High Damping Rubber Bearings
(HDR)
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InstallationandConstructionofSeismic IsolationRubberBearings:

1.SchematicDiagramofBridgeSeismic IsolationRubberBearingAssembly:

A. Open the packaging crate of the seismicisolation rubber bearing. Remove andread the enclosed instructions andquality inspectioncertificate.
B. Remove the packaging crate. Refer tothe diagram above for the names of eachcomponent.

D. Tack-weld the upper embedment plate tothe upper anchoring system. Then, verifythat its levelness meets specifications. Uponverification,completetheweldingsecurely.

C. Unscrew the connecting bolts betweenthe upper connection plate and the upperembedment plate. Remove the upperembedmentplate.
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E. Remove the connecting bolts betweenthe lower embedment plate and thelower connection plate. Detach the lowerembedmentplate.

F. Set the correct elevation and axialalignment for the lower embedment plate.Adjust itsheight,position,andlevelness.Tack-weld the lower embedment plate to the lowerstructure's anchoring system. After verifyingthe position, complete the welding securely.Protect the bolt holes and pour the concretefor the lowerstructure.

G. Hoist the seismic isolation rubberbearing into position. Ensure the liftingpoints are safe and secure duringhoisting. Tighten the connecting boltsbetween the lower connection plate andthe lowerembedmentplate.

H. Tighten the connecting bolts between theupper connection plate and the upperembedment plate. Proceed with theconstruction of the superstructure, ensuringall components of the seismic isolationrubber bearing are protected during theprocess.
2. InstallationofBridgeSeismic IsolationRubberBearings:

Seismic isolation rubber bearings are located at critical connection points between thesuperstructure and substructure of a bridge or building. Their reliability directly impacts thestructural safety and durability of the entire construction. Therefore, in addition to ensuring theproper design selection of the bearings and that their manufacturing quality complies withtechnical standards, correct construction and installation are critical factors for the successfulapplicationofseismic isolationrubberbearings.
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General InstallationandConstructionProcess:

Theconstructionprocess is as follows:Weldanchorbars toembeddedplates ->Position, install,
and secure the lower embedded plate -> Set up pier template -> Pre-pouring inspection -> Pour
pier concrete and cure until 80% strength is achieved -> Install rubber bearings and upper
embedded plate according to identification numbers and protect them -> Special inspection ->
Tie reinforcement for superstructure -> Set up formwork -> Pre-pouring inspection -> Pour
superstructure concrete -> Remove formwork... (After structural completion) Remove
temporaryprotectiveplates ->Applyanti-corrosioncoating-> Installpermanentprotection.
�
(1) Welding Anchor Bars to Embedded Plates: According to drawing requirements, weld the
upper and lower anchor bars to the lower embedded steel plate. Ensure the quantity, length,
and specification of the bars, as well as the weld length, width, and type of electrode comply
withthedrawings.
�
(2) Positioning, Installing, and Securing the Lower Embedded Plate: Based on the foundation
line and positioning marks on the lower embedded plate, position the lower embedded plate
with welded anchor bars. Securely fix it to the foundation rebar cage by tack welding or using
supportstools.
�
(3) Erecting Pier Formwork: After the lower embedded plate is secured and additional
reinforcement at the bearing location is installed, erect the formwork according to the pier's
designdimensionsandensure it is robustly reinforced.
�
(4) Pre-Pouring Inspection: The quality and technical departments shall inspect and review.
Complete a specialized pre-pouring inspection report for embedded parts. Once approved,
submit this alongwith the concrete pouring application and formwork inspection report to the
supervisor forapproval.
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(5) Pouring Foundation Concrete: When pouring the foundation concrete, protect the position
and elevation of the lower embedded plate. If the lower embedded plate area is large, consult
with the design department in advance to ensure concrete can be placed smoothly into the
formwork.
�
(6) Curing and Formwork Removal: Cure the concrete until it reaches 80% of its specified
compressive strength, as verified by test cubes cured under the same conditions. Subsequently,
removethepier formwork.
�
(7) Installation of Seismic Isolation Bearings and Upper Embedded Plate with Protection: After
transporting the rubber bearings and accessories to the work area, connect the seismic isolation
rubber bearing and the upper embedded plate using the bolts specified in the drawings or
product manual. Before positioning the assembled bearing, re-check the center position,
elevation, and surface levelness of the lower embedded plate. If deviations exceed allowable
tolerances, consult the design department for remedial measures. Prior to setting the
superstructure formwork, protect the installed bearings using impact-resistant materials like
wooden planks. To prevent corrosion, apply the first coat of the specified anti-corrosion coating
to the steel components in advance. If conditions permit, implement the final protective
measures for thebearingsasper thedrawings inasinglestep.

Figure1 ConstructionStructuralDiagramofSeismic IsolationRubberBearing
(8) Special Inspection: Complete the bearing installation quality assessment form. Submit the
concealed acceptance report for the upper embedded steel plate and the installation layout
drawing.
�
(9) Reinforcement and Formwork: Tie the superstructure reinforcement and erect the formwork
accordingtothedrawingrequirements.
�
(10) Pre-Pouring Inspection: Submit the formwork inspection report, concealed acceptance
report for structural reinforcement, special inspection report for the bearings, and the concrete
pouringapplicationtothesupervisor forapproval.
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(11) Final Protection: Install the final protective covers or systems for the seismic isolation
rubberbearingsasspecified inthedrawings.
InstallationToleranceSchedule

3.Precautions:

3.1HandlingandStorage

(1) Products must be stored in a dry, well-ventilated area, free from corrosive gases, protected
fromdirectsunlight (UV)andheatsources,andmustnotbeexposedtorain.
(2) Accessories should be sorted by model, stacked neatly and securely. Mixed or loose storage is
prohibited.Strictlyavoidcontactwithacids,alkalis,oils,organicsolvents,etc.
(3)Afteropeningandinspectingthegoods, theoriginalprotectivepackagingshouldberestored.
(4) During handling and lifting, use only the lifting points provided by the manufacturer. Never
insertslings (e.g.,wireropes) throughtheboltholes.
(5) During lifting and handling, ensure the rubber bearing remains level (horizontal). Tilting is
strictlyprohibited.
(6)Handlewithcare, liftingandloweringgently.Avoidsuddenliftsordrops.
3.2Construction

(1) Seismic isolation rubber bearings must conform to design and standard requirements, and
mustpossessafactorycertificateofcomplianceandfactorytest reports.
(2) Before installing the lower embedded plate, verify that the model corresponds to the
installation locationasspecified inthedesign.
(3) The lower embedded plate must be securely fixed to prevent displacement during the
pouring of the pile cap concrete. After pouring, re-check the position of the lower embedded
plate foranydeviation.
(4) The levelnessof the lower embedded plate iscritical. During installation,use ahigh-precision
level (error ≤ 0.02 mm/m) to control its levelness within 1/500 of the side length, secured with
nofewerthan3firmfixingpoints.
(5) Bolts connecting the upper and lower embedded plates to the seismic isolation rubber
bearingmustbetightened.Verificationusingatorquewrenchismandatory.
(6)After formworkremoval,promptlyapplyanti-corrosiontreatmenttoexposedmetalparts.
3.3ProductProtection

(1) Seismic isolation rubber bearings must conform to design and standard requirements, and
mustpossessafactorycertificateofcomplianceandfactorytest reports.
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(2) Immediately after installation, implement protective measures to prevent accidental
damage.
(3) If high-strength bolts are specified in the drawings, the threads of both bolts and nuts must be
protectedwithcustom-madeplastic (or rubber)caps(orplugs) topreventthreaddamage.
(4) When applying anti-corrosion coatings, protect the surrounding structural reinforcement
fromcontaminationbywrapping itwithplastic film.
(5) Immediately after installing the connection bolts, fit protective caps to prevent corrosion of
theexposedboltsections.
HDR(II)SeriesHighDampingRubberSeismic IsolationBearings

I.General

The HDR series High Damping Rubber Seismic Isolation Bearings are bridge components
designed for vibration mitigation and seismic isolation, developed in accordance with current
Chinese National Standards (GB 20688), relevant industry specifications, and with reference to
European standards. These products represent patented technological achievements resulting
from major provincial/ministerial level scientific and technological research projects. This
series has passed provincial/ministerial level scientific and technological achievements
appraisal and relevant certifications, and has been elevated to a Chinese Transportation
Industry Standard. They are suitable for various highway and municipal bridges located in
seismiczoneswith intensity8andbelow.
II.DesignBasis

GeneralSpecifications forHighwayBridgeandCulvertDesign(JTGD60-2004)
Specifications for Design of Highway Reinforced Concrete and Prestressed Concrete Bridges
andCulverts (JTGD62-2004)
Guidelines forSeismicDesignofHighwayBridges(JTG/TB02-01-2008)
UrbanBridgeDesignGuidelines (CJJ11-93)
*RubberBearings-Part2:ElastomericSeismic IsolationBearings forBridges* (GB20688.2-2006)
*RubberBearings-Part1:TestMethodsforSeismic IsolationBearings* (GB/T20688.1-2007)
LaminatedRubberBearings forHighwayBridges(JT/T4-2004)
SizeSeries forLaminatedRubberBearings forHighwayBridges(JT/T663-2006)
SpecificationforLargePolytetrafluoroethyleneSheet (GJB3026-1997)
*Structuralbearings-Part2:Slidingelements* (EN1337-2:2004)
*Structuralbearings-Part3:Elastomericbearings* (EN1337-3:2005)

3.1ClassificationbyFunctionalType

III.BearingClassification

Fixed Seismic Isolation Bearings: Displacement is achieved through shear deformation of the
rubber. The horizontal shear capacity of the rubber enables it to withstand significant horizontal
forces. Based on their structure, they are further subdivided into Type I, Type II, and Type III (refer
to Clause 3.2.1). Their seismic mitigation and isolation functionality is realized through the large
horizontal displacement shear deformation and hysteretic energy dissipation of the high-
dampingrubber.
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Sliding Seismic Isolation Bearings: Displacement is achieved through the sliding movement of a
friction pair, consisting of a PTFE (Polytetrafluoroethylene) slide plate on the top surface and a
stainless steel plate. The low coeff icient of friction allows the bearing to withstand minimal
frictional force. Seismic mitigation and isolation are achieved through the sliding action of this
frictionpair.
3.2ClassificationbyStructuralType

3.2.1 Fixed Bearings are categorized into the following three types (three series, see figure
below) based on their specific seismic technical performance characteristics, the connection
method between the bearing body and anchorages (or embedded parts), and the anchorage
(connection)methodbetweenthebearingandthegirder/pier:
Type I - Connection between the bearing and the pier/beam uses sockets. The top and bottom
steel plates of the bearing are bonded to the bearing body via vulcanization. The top/bottom
platesandthesocketsareconnectedusinganchorbolts.

Type II - Connection between the bearing and the pier/beam uses sockets. The bearing has no
embedded steel plate at its bottom. The bottom steel plate and the sockets are connected using
anchor bolts. The top embedded steel plate and the top steel plate are connected using shear
keys.Thetopembeddedsteelplateandthesocketsareconnectedusingfittedwelding.
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Type II - Connection between the bearing and the pier/beam uses sockets. The bearing has no
embedded steel plate at its bottom. Thebottomsteel plate and the sockets are connectedusing
anchor bolts. The top embedded steel plate and the top steel plate are connected using shear
keys.Thetopembeddedsteelplateandthesocketsareconnectedusingfittedwelding.

3.2.2Thestructuralschematicofaslidingbearing isshownbelow.

3.3ClassificationbyBodyShape

CircularSeismic IsolationRubberBearing-Theplanarshapeof thebearingbody iscircular.
Rectangular Seismic Isolation Rubber Bearing - The planar shape of the bearing body is
rectangular.
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3.3ClassificationbyBodyShape

Examples:

HDR(I)-D500-G10/6-e108 denotes a circular fixed-type High Damping Rubber seismic isolation
bearingwithadiameterof500mm,a rubberdesignshearmodulusof1.06MPa,adesign rotation
angle of 0.006 rad, and a design shear displacement of ±108mm. It can be abbreviated as
HDR(I)-D500-G10/6.
HDR(II)-350x400-G8/8-e126 denotes a rectangular fixed-type High Damping Rubber seismic
isolation bearing with a longitudinal bridge dimension of 350mm, a transverse bridge
dimension of 400mm, a rubber design shear modulus of 0.80 MPa, a design rotation angle of
0.008 rad, and a design shear displacement of ±126mm. It can be abbreviated as
HDR(II)-350x400-G8.
HDR(III)-450x500-G6/8-e193 denotes a rectangular fixed-type High Damping Rubber seismic
isolation bearing with a longitudinal bridge dimension of 450mm, a transverse bridge
dimension of 500mm, a rubber design shear modulus of 0.64 MPa, a design rotation angle of
0.008 rad, and a design shear displacement of ±193mm. It can be abbreviated as
HDR(III)-450x500-G6.
HDR-350x400-H/8-e150 denotes a rectangular sliding-type High Damping Rubber seismic
isolation bearing with a longitudinal bridge dimension of 350mm, a transverse bridge
dimension of 400mm, a design rotation angle of 0.008 rad, and a design displacement in the
primaryslidingdirectionof±150mm. ItcanbeabbreviatedasHDR-350x400-H-e150.
Note:

1. The planar dimensions in the specification do not include the thickness of the rubber
protectivecover.
�
2. For sliding-type high damping rubber isolation bearings, the design shear modulus of the
rubber is 0.64 MPa. In principle, bearings in this series are installed with the long side of the
bearing body oriented in the transverse bridge direction. Considering potential space
constraints in the bridge's transverse direction, a dedicated series of rectangular fixed-type
bearings (e.g., HDR(I/II)-A×B-G[Z]*) has been custom-designed, where the long side of the
bearing body is oriented in the longitudinal bridge direction. Among these, rectangular Type I
fixedbearingswith a rotationangleof 0.008 rad canbedirectly installedwith the long side in the
longitudinal direction, but verification is required to ensure the rotation capacity meets the
bridge's requirements.
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V.ProductFeatures

Highhorizontaldisplacementcapacity,effectivelyabsorbingseismicenergy.
Strongself-centeringcapability,withminimal residualdisplacement.
Excellentmaterialdampingeffect,providinggoodenergydissipationcapacity.

Easy installation, inspection,andreplacement,with lowoperatingandmaintenancecosts.

CircularBearingsareclassified into35types:
D150, D175, D200, D225, D250, D275, D300, D325, D350, D375, D400, D425, D450, D475, D500,
D550, D600, D650, D700, D750, D800, D850, D900, D950, D1000, D1050, D1100, D1150, D1200,
D1250,D1300,D1350,D1400,D1450,D1500.
RectangularBearingsareclassified into62types:
200x200, 200x250, 200x300, 250x250, 250x300, 250x350, 300x300, 300x350, 300x400, 300x450,
350x350, 350x400, 350x450, 350x500, 400x400, 400x450, 400x500, 400x550, 400x600, 450x450,
450x500, 450x550, 450x600, 450x650, 500x500, 500x550, 500x600, 500x650, 500x700, 550x550,
550x600, 550x650, 600x600, 600x650, 600x700, 600x750, 650x650, 650x700, 650x750, 650x800,
700x700, 700x750, 700x800, 700x850, 750x750, 750x800, 750x850, 750x900, 800x800, 800x850,
800x900, 800x950, 850x850, 850x900, 850x950, 850x1000, 900x900, 900x950, 900x1000,
950x950,950x1000,1000x1000.

Flexibleanddiverseproductstructuresandfunctions,suitable forawiderangeofapplications.

VI.TechnicalPerformance

6.1BearingSpecifications

6.2DesignRotationAngleθ (rad)

Thedesignrotationangles for thisbearingseriesaredivided into two grades:0.006radand 0.008
rad. The attached tables only list the relevant parameters for bearings with the recommended
valueof0.008rad.
6.3DesignHorizontalForce

The design horizontal force for Fixed Bearings can be found in the design parameter tables for
each specific size. The design horizontal force for Sliding Bearings is 3% of the bearing's design
vertical loadcapacity.
6.4BearingDesignDisplacement

The design displacement in the longitudinal direction for Sliding Bearings is ±100 mm or ±150
mm, and ±30 mm in the transverse direction. The design shear strain for Fixed Bearings is
showninTable1.
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Table1.DesignShearStrain forHDRFixedBearings

Note:Sheardisplacement=Shearstrain×Total thicknessof theeffectiverubber layers.

Thedesignfrictioncoeff icient forslidingbearings is≤0.03.
6.5DesignFrictionCoeff icient forBearings

Thedesigntemperaturerangefor thisseriesofbearings is -40℃to+60℃.
6.6ApplicableTemperatureRange

Thedesigndampingratios for thisbearingseriesareas follows:TypeI>10%,TypeII>12%,Type
III>15%.

6.7DesignDampingRatio

Thetopsurfaceof thebearing is flat (hasnoslope).
For cast-in-place beams: The slope is adjusted using an embedded steel plate or a wedge-
shapedconcreteblocksetat thebeambottom.
For precast beams: The slope can be adjusted during beam fabrication via the embedded steel
plateontopof thebearing,orbyaddingawedge-shaped levelingsteelplateonthebearing's top
surfaceafterembeddingaflatsteelplate inthebeambottom.
For large slopes, a wedge-shaped concrete block should be set at the beam bottom for
adjustment.
Note: Should the project have specific requirements, all the above technical performance
parameters for thisbearingseriescanbecustom-designed.

The layout principles for this series of bearings should be specifically determined based on
parameters such as the bridge's structural system, span length, continuous length, and deck
width.
7.1 Schematic diagrams of the typical bearing layout formajor bridge types are provided below
fordesignreference:

6.8BeamBottomSlopeAdjustment

VII.BearingLayoutPrinciples

SimplySupportedGirder (Schematic)

Figure1:BearingLayoutExamplefor
SimplySupportedT-Girder

Figure2:BearingLayoutExamplefor
SimplySupportedBoxGirder
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Legend:
ContinuousGirder (Schematic)

IndicatesFixedBearing IndicatesSlidingBearing

Figure3:BearingLayoutExampleforContinuousT-Girder

Figure4:BearingLayoutExampleforContinuousBoxGirder
7.2 During bearing layout, it must be verified that the design displacement of the bearings
satisfies the displacement demands on the bridge resulting from the combined effects of
brakingforce,concretecreepandshrinkage, temperature,aswellasseismic forces.
7.3 Under normal service conditions, the displacement of Fixed Bearings shall not exceed the
design shear strain for serviceability. Under seismic conditions, the displacement shall not
exceedthedesignshearstrain forseismicconditions.
7.4 The length of a single continuous girder unit should preferably not exceed 200m, and the
number of spans should preferably not exceed six. If more than six spans are required, the
bearing layout must be checked to verify that the displacement of the fixed bearings adjacent to
the sliding bearings meets the demand. Additional sliding bearings or custom design should be
providedbasedontheverificationresults.
7.5 For rectangular Fixed Bearings, the shorter side should generally be oriented parallel to the
longitudinal bridge direction. When the transverse dimension of the bridge is restricted, the
longer side can be oriented along the longitudinal direction (refer to the dedicated series
HDR(I/II)-A×B-G[Z]*).
7.6 When installing Sliding Bearings, care must be taken to ensure their sliding direction is
alignedwiththeprimarydisplacementdirectionof thebridge.

8.1 When selecting bearing types, appropriate models and specifications can be chosen directly
based on the Peak Ground Acceleration (PGA) for the bridge's location (refer to Table 2).
However, it must be verified that parameters such as the horizontal stiffness and maximum
shear strain of the selected bearing meet the requirements under the corresponding seismic
forces. Factors such as the bridge's structural system, technical performance characteristics,
constructionrequirements,andcostshouldbecomprehensivelyconsidered.
8.2Duringbearingselection, theappropriatedesignsheardisplacementcapacityshouldbe

VIII.BearingSelectionPrinciples
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chosen based on span length, temperature variation range, and considering factors such as
construction tolerances. (The displacement value provided in installation drawings is the
maximumallowabledesignsheardisplacementunder frequentearthquakeconditions).
8.3 This bearing series is designed with variations based on the value of the rubber's design
shear modulus, G. For bearings with the same vertical load capacity, the horizontal stiffness
increases with a higher G value, but the ability to accommodate deformation correspondingly
decreases. Therefore, bridge engineers should make selections based on the specific
circumstances or key performance requirements of each bridge to optimize structural behavior
andserviceperformance.
8.4 The conventional selection process for the HDR series High Damping Rubber Seismic
Isolation Bearings is: Determine the bearing structural type (Type I, II, III) -> Rubber shear
modulusG (G6,G8,G10) -> Suitable rotationangleθ (0.006 rad, 0.008 rad) ->Bearingbody shape
(Circular, Rectangular) -> Design vertical load capacity -> Design shear displacement ->
Verification calculations or optimization -> (Iterate as necessary).8.3 This bearing series is
designed with variations based on the value of the rubber's design shear modulus, G. For
bearings with the same vertical load capacity, the horizontal stiffness increases with a higher G
value, but the ability to accommodate deformation correspondingly decreases. Therefore,
bridge engineers should make selections based on the specific circumstances or key
performance requirements of each bridge to optimize structural behavior and service
performance.
8.5 To facilitate selection by engineers and technicians, the technical performance of various
types of Fixed Bearings is shown in Table 2, which also lists recommended values for typical
situations,providedfordesignreference.

Note: HDR (Type III) bearings can also be selected for bridges in seismic intensity 9 zones, but
calculationandverificationbasedonactualdesignparametersarerequired.

Table2.TechnicalPerformanceandRecommendedSelectionforHDRFixedBearings

8.6 During bearing selection, their compatibility with the bridge structure and the spatial
requirements of the actual bridge must be considered. The design and selection of ancillary
components such as embedded steel plates, sockets, and anchor rods should be safe, suitable,
economical, and rational, avoiding interference or conflict with the main structural
reinforcement. Ifnecessary,customoptimizationshouldbeperformed.
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IX.Seismic IsolationCalculation

TheHDRseriesHighDampingRubberSeismic IsolationBearingsnotonlymaintain theexcellent
mechanical properties of laminated rubber bearings but also possess a high damping ratio.
During an earthquake, they absorb seismic energy through the large horizontal displacement
shear deformation and hysteretic energy dissipation of the high-damping rubber, decoupling
the seismic motion between the bridge superstructure and substructure, elongating the
structural natural period, and reducing seismic forces, thereby achieving seismic isolation
functionality.
Seismic analysis of bridge structures should be conducted according to the relevant provisions
of the Guidelines for Seismic Design of Highway Bridges (JTG/T B02-01-2008). Methods such as
the response spectrum method, dynamic time-history analysis, and power spectrum method
are typically applicable. For the seismic isolation design stage, nonlinear dynamic time-history
analysis is recommended for complexbridge types, bridges employing special seismic isolation
devices, and structures with complex dynamic characteristics. In line with advanced national
and international codes, this product recommends the use of nonlinear dynamic time-history
analysis.
The calculationmodel for seismically isolated bridges shall correctly represent themechanical
characteristics of the isolation devices (HDR Series High Damping Rubber Seismic Isolation
Bearings). When the response spectrum analysis method is employed, the mechanical
properties of this bearing series can be simulated using equivalent horizontal stiffness and
equivalent damping ratio. The equivalent horizontal stiffness and equivalent damping ratio for
the bearings are provided by the parameters listed in the accompanying charts. When the
nonlinear dynamic time-history analysis method is used, the mechanical properties of this
series can be simulated using an equivalent bilinear restoring force model. The restoring force
models for thefixedandslidingbearingsareshowninFigure5andFigure6, respectively.

Figure5 BilinearRestoringForce
Model forFixedBearings

Figure6 BilinearRestoringForce
Model forSlidingBearings
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HDRSlidingTypeSeriesHighDampingRubberSeismic IsolationBearings

TheHDRSlidingTypeHighDampingRubberBearing isaspecializedtypeofhighdamping
isolationrubberbearing incorporatingasliding layer,designedspecifically toaccommodate
largebridgedisplacements,basedontheHDR(TypeII)and(TypeIII)models.
1.Thespecificationseries forHDRSlidingTypeHighDampingRubberSeismic IsolationBearings
is thesameasthat for theHDR(TypeI)and(TypeII) series.
1.1Circularbearingsaredivided into35categories; refer totheTypeIIIbearingclassificationfor
details.
1.2Rectangularbearingsaredividedinto62categories; refer totheTypeIIIbearingclassification
fordetails.
2.DesignRotationAngle,θ (rad):Thedesignrotationangles for thisseriesare:0.006radand
0.008rad.
3.DesignHorizontalForce:Thedesignhorizontal forcethatslidingbearingscanwithstandis3%
ofthebearing'svertical load-bearingcapacity.
4.BearingDesignDisplacement:
Thedesigndisplacement inthe longitudinalbridgedirectionforslidingbearings is±100mmor
±150mm.Thedesigndisplacement inthetransversebridgedirection is±30mm.
Special (custom)designcanbeprovidedbasedonactual requirements forprojectswithspecific
needs.
5.BearingDesignFrictionCoeff icient:Thedesignfrictioncoeff icient forslidingbearings is≤
0.03.
6.ApplicableTemperatureRange: -40°Cto+60°C.

8.SlidingBearingBilinearRestoringForceModel:Refer tothediagramforFixedTypeIIIbearings.
9.MaterialPerformanceRequirements forHDRSlidingBearings:
9.1StainlesssteelplatesshallconformtotherequirementsofGB/T3280.
9.2Thephysicalandmechanicalpropertiesof thePTFEsheetshallmeettherequirements listed
inthetablebelow:

Note:TheBall IndentationHardnessH132/60 ismeasuredundera loadof132N,held for60
seconds,atatest temperatureof23±2°C.
PTFEslidingplatesshallcomplywiththerelevantprovisionsofGJB3026.Thesheetsmustbe

7.DesignDampingRatio:HDRSlidingTypebearingsusehighdampingrubber,withadamping
ratio>10%.


