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Guchen Bridge Systems is a premiermanufacturer and Leading Global Supplier of Elastomeric
Bearings. Operating from our advanced production facilities in Hebei, 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 standup to themostdemanding conditions—fromheavy 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.
ProvenGlobalPerformance:Ourelastomericbearingshavebeenspecifiedand installed forover
30 projects worldwide, encompassing a wide range of structures including right-angle, curved,
skewed bridges, and those with cylindrical piers. This global experience equips us with a deep
understandingof 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, andcost-effective elastomericbearings that ensure the structural integrity andsafety
ofbridges fordecadestocome.
Letushelpyoubuildsmarter, safer,andlonger-lasting.
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Elastomeric Bearings

The laminated elastomeric bearing is manufactured by vulcanizing and bonding multiple layers
of rubber sheets with thin steel plates. It possesses suff icient vertical stiffness to reliably transfer
the reactions from the superstructure to the substructure. The bearing exhibits excellent
elasticity to accommodate beam-end rotations, along with significant shear deformation
capacity toaccommodatehorizontalmovementsof thesuperstructure.

A P P L I G A T I O N S Behaviour�Each elemental layer, subject to stresses and movements,deflectsasshowninthethreediagramsbelow:

compression rotation �horizontaldeformation

Use
Laminated elastomeric bearings are not only excellent in technical performance but also offer
outstanding advantages including simple construction, cost-effectiveness, and easy
maintenance & replacement. Furthermore, their capabilities in shock absorption, vibration
isolation, and low structural height make them a popular and widely adopted solution in the
bridge industry.
ClassificationandDesignation
(1) Laminatedelastomericbearingsareclassifiedbystructural typeas follows:

(2) ClassificationbyElastomerTypeandServiceTemperature:
A: Normal Temperature Type: Manufactured using Chloroprene Rubber (CR), suitable for a
temperaturerangeof -25°Cto+60°C.
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B: Cold Resistance Type: Manufactured using Natural Rubber (NR), suitable for a temperature
rangeof -40°Cto+60°C.
(3) BearingDesignationSystem:

Elastomer Type (Chloroprene Rubber
(CR),NaturalRubber (NR)
Plan Dimensions (Rectangular: La x Lb
xt-mm;Circular,dxt -mm)
Type Code (F4 indicates a PTFE sliding
bearing: no code indicates a standard
bearing)
Product Code (G)Z denotes rectangular
highway bridge bearing; GyZ denotes
circularhighwaybridaebearing)

StandardElastomericBearing

Figure 1. Structure of a Rectangular
Laminated Elastomeric Bearing
(Unit: mm) | 1 - Steel Reinforcement
Layer;2 -ElastomerLayer

Figure 2. Structure of a Circular Laminated
Elastomeric Bearing (Unit: mm) | 1 - Steel
ReinforcementLayer;2 -ElastomerLayer
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Table1SelectionParameters forGJZandGYZElastomericBearingSpecificationSeries

(1) The structural diagrams for standard elastomeric bearings are shown in Figures 1 and 2
below.
� (2) The designations for standard elastomeric bearings are GJZ for rectangular and GYZ for
circular. The product series and specifications are listed in Table 1. The meanings of the symbols
inthetableareas follows:
�
��La × Lb or d: Plan dimensions or diameter;Rck:Maximum bearing capacity;S:Shape factor;t:
Total thickness of the bearing;Δl1: Maximum displacement without considering braking
force;Δl2: Maximum displacement considering braking force;te: Total thickness of rubber
layers;tanθ: Allowable rotation tangent value;RGK:Minimum bearing pressure for anti-
sliding;t0:Thickness of the intermediate rubber layer;Thickness of the intermediate rubber
layer.
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GYZF4StructuralSchematic

It is manufactured by bonding a specified thickness of polytetrafluoroethylene (PTFE) plate to
the top surface of the GYZ series bearing. In addition to retaining all the features of the GYZ series,
it utilizes the low friction coeff icient between the PTFE plate and the stainless steel plate
embedded in the girder bottom. This allows the superstructure's horizontal displacement to
exceed the shear deformation limit of the bearing itself, meeting the large displacement
requirementsofcertainbridges.
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Table2SelectionParameters forGJZF4andGYZF4ElastomericBearingSpecificationSeries
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Table3MainAccessoryDimensions forGJZF4andGYZF4SpecificationSeriesBearings (Unit:mm)
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SelectionofElastomericBearings

1. Whenselectingelastomericbearings, themaximumbearingcapacity shallmatch thesupport
reactionforceat thebridgebearingpoints,withanallowabletoleranceof±10%.
2. For curved, sloped, skewed, or wide bridges, circular elastomeric bearings are
recommended. Spherical crown bearings or sloped bearings should not be used in highway
bridgeprojects.
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3. When the bridge longitudinal slope is not greater than 1%, the elastomeric bearings can be
installed directly on the piers or abutments. However, the required thickness to account for the
influence of the longitudinal slope must be considered. When the longitudinal slope exceeds
1%, leveling measures such as embedded steel plates, concrete capping blocks, or other
methods shall be used to adjust the girder bottom to ensure the bearings are installed
horizontally.
4. PTFE sliding plate elastomeric bearings shall be installed horizontally. The PTFE sliding plate
must not be placed on the bottom face of the bearing. Likewise, the stainless steel plate in
contact with the PTFE sliding plate must not be installed on the bridge pier or abutment bedding
stone.
InstallationandMaintenanceofElastomericBearings

Elastomeric bearings are located at the critical connection point between the superstructure
and substructure of a bridge. Their reliability directly impacts the safety and durability of the
entire bridge structure. Therefore, in addition to ensuring proper design selection and that
manufacturing quality complies with technical standards, correct construction and installation
arethecritical factors for thesuccessfulapplicationofelastomericbearings.
I.SettingofBearingPadstonesTo ensure the construction quality of elastomeric bearings and facilitate their installation,adjustment, inspection, and future replacement, the setting of bearing padstones at the top ofpiers and abutments is essential. This requirement applies regardless of the constructionmethod (cast-in-place or precast girders) and regardless of the type of elastomeric bearing used(Figures1-1,1-2,1-3).

Figure1-1SchematicDiagramofBearingPadstone(Unit:mm)

Figure1-2BearingPadstoneArrangement forT-Beams Figure1-3BearingPadstoneArrangementforSlabGirdersandBoxGirders
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1. The plan dimensions of the bearing padstone should be adequate to support the loads from
the superstructure. Generally, the length and width should be about 10 cm larger than those of
the elastomeric bearing. The height of the padstone should be greater than 6 cm to ensure
suff icient vertical space between the girder bottom and the pier/abutment top for placing jacks
(or flat jacks) to facilitate futurebearingreplacement.
�
2. The bearing padstone should contain a reinforcement mesh, with the vertical reinforcement
connected to the reinforcement within the pier or abutment. The cement grade used for casting
the padstone should not be lower than C25. The top surface of the padstone concrete should be
precisely leveledusingastraightedge,ensuring it is flatbutnotsmooth.
�
3. The elevation of the bearing padstone top surface must be highly accurate and consistent.
This is particularly critical when two bearings are installed at one end of a girder, where the
levelness error between the top surfaces of these two padstones must be strictly controlled. The
top surfacesof all two or four padstonessupporting the same girder must lie in the same plane to
preventeccentriccompression, initial sheardeformation,andunevenstressdistribution.
II. InstallationofStandardElastomericBearings

1. InstallationforCast-in-PlaceGirders
�
Installing bearings for cast-in-place girders is relatively straightforward. The construction
sequence isas follows:
�
1.1. First, remove loose sand and debris from the top surface of the pier and abutment
padstones. The surface must be clean, level, and free of oil contamination. If the elevation
differencebetweenpadstones isexcessive, itcanbeadjustedusingcementmortar.
�
1.2. Mark the centerline of the bearing position on the support padstones according to the
design drawings. Simultaneously, mark cross-shaped centerlines on the elastomeric bearing
itself. Place the elastomeric bearing on the padstone, ensuring the bearing's centerline aligns
preciselywiththedesignpositioncenterlineonthepier/abutment foraccurateplacement.
�
1.3. All two or four bearings supporting the same girder must be on the same plane. To facilitate
leveling, a layer of cement mortar can be spread between the bearing and the padstone before
concreteplacement,allowingthebearingtosettleandlevel itselfundertheweightof thegirder.
�
1.4. Before casting the concrete girder, a support steel plate slightly larger than the bearing plan
area must be placed on top of the elastomeric bearing. Anchor bars welded to this steel plate will
connect it to the girder. This support steel plate (commonly referred to as the "girder bottom
embedded steel plate") is treated as part of the formwork for the cast-in-place girder and is cast
into the concrete. To prevent grout leakage, fill the peripheral gap between the support steel
plate and the formwork with softwood boards. These wooden boards are removed during
formwork stripping. Following this method ensures full and uniform contact between the
bearing, thegirderbottomsteelplate,andthepadstonetopsurface(Figures2-1a,2-1b).
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2. InstallationofBearings forPrecastGirders
The key to successfully installing elastomeric bearings for precast girders lies in ensuring the
girder bottom surface and the padstone top surface are as level and parallel as possible. This
guarantees full and uniform contact with both the top and bottom surfaces of the bearing,
preventing eccentric compression, gaps, and uneven bearing. The construction sequence is as
follows:
2.1.First,preparethesupportpadstonescorrectly.
2.2. The bottom surface of the precast girder that contacts the bearing must be level and flat. Any
honeycombed areas or surface inclination should be grouted and leveled using cement mortar
beforehand.

Position the elastomeric bearing on the pier/abutment padstone according to the design
centerline. When lowering the girder into place, the main axis of a T-beam must align with the
bearing centerline. For slab girders and box girders, the longitudinal axis should run parallel to
the bearing centerline. To ensure accurate placement, when installing the first span of a bridge
or box girder, mark cross-shaped centerlines on the girder bottom corresponding to the two
bearing positions, and mark vertical lines on the girder's end face indicating the bearing
centerlines. During placement, these marks must align with the corresponding centerlines on
the pier/abutment (Figure 2-2). Subsequent spans should use the first span as a reference for
girderplacement.

2.3.CorrectPositioningof theElastomericBearing.

Figure2-1aSchematicDiagramofBearing
ConstructionforCast-in-PlaceGirders

Figure2-1bSchematicDiagramof
SupportSteelPlate forCast-in-

PlaceGirders
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2.4 When lowering the girder into place, the operation must be smooth and controlled to
preventeccentriccompressionor initialsheardeformationof thebearings.

4.4 Installation of elastomeric bearings is optimal during seasons with temperatures close to the
annual average (e.g., spring and autumn). If installation must occur at extreme high or low
temperatures, two methods were historically proposed to avoid excessive shear deformation:
firstly, jackingthegirderandre-centeringthebearingswhentheaverageannual temperature

4.3 When using standard elastomeric bearings, a fixed end and an expansion (free) end are
typically designated. When bearings of the same height are used, the horizontal displacement of
the superstructure is accommodated by the shear deformation of the bearings at both ends of
the same girder, each bearing contributing roughly half. Alternatively, a thinner elastomeric
bearingcanbeusedasthefixedbearing.

4.2 Circular elastomeric bearings are isotropic. Directionality need not be considered during
installation;simplyalignthecenterof thebearingwiththedesigncenterpoint.

4.1 Rectangular bearings should be installed with their short side parallel to the bridge
longitudinal direction to facilitate beam-end rotation. If installation with the long side parallel to
the longitudinaldirection isnecessary,verificationthroughrotationcalculation ismandatory.

4.Precautionsfor InstallingStandardElastomericBearings

The standard adjustment method involves jacking up the end of the girder, applying a layer of
cement mortar (or epoxy resin mortar) to the top and/or bottom surfaces of the affected
bearing(s), and then slowly lowering the girder back into place. Under the girder's weight, the
top and bottom surfaces of the bearing will become parallel and achieve full contact with both
the girder bottom and the padstone top surface. Simultaneously, ensure all bearings at both
ends of the same girder are coplanar. The longitudinal inclination of the girder should be
controlledsuchthatnosignificant initialsheardeformationoccurs inthebearings.

If any of the following conditions are observed after bearing installation, adjustments should be
madepromptly:
a. Individualbearingsarenot incontact (empty), resulting inunevenloaddistribution.
b.Bearingsexhibitsignificant initialsheardeformation.
c. Bearings are subjected to severe eccentric compression, leading to localized high stress,
abnormalbulgingatthesides,andlocalizedlackofcontact.

3.AdjustmentofElastomericBearingsAfter Installation

2.6 After the girder is placed and the elastomeric bearings are installed, the bearing top surface
shouldgenerallybe level,withamaximuminclinationnotexceeding5minutesofarc.

2.5 When installing bearings for T-beams, if the bearing is wider than the bottom of the T-beam
rib, a reinforced concrete block or thick steel plate slightly larger than the bearing must be
placed between the bearing and the girder bottom as a transition. This prevents local
overloading and stress concentration in the elastomeric bearing. This reinforced concrete block
orsteelplateshouldbebondedtothegirderbottomusingepoxyresinmortar.
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occurs; secondly, pre-displacing the bearings during installation based on calculated values for
the installation temperature. The first method might be feasible for railway bridges but is often
impractical for highway bridges. The second method requires sophisticated on-site techniques
and is diff icult to control accurately. A simpler alternative is available: if installation at the
average annual temperature is not anticipated, the design can specify a slightly increased
bearing height. This allows the maximum superstructure displacement, even when installed at
extreme temperatures, to be accommodated within the shear deformation capacity of the taller
bearing. This enables installation at any temperature, keeps the maximum shear strain within
allowable limits,andavoidstheneedforcomplexspecialconstructionprocedures.
�
5.DealingwithLongitudinalorCombinedGradients intheGirder
�
When the girder has a longitudinal or combined gradient, the following methods can be
employed:
�
5.1 A wedge-shaped steel plate can be installed between the girder bottom and the bearing, or
the top surface of the bearing padstone (or the girder bottom surface) can be cast to a slope (see
figurebelow).Thismethodissuitable forbridgegradientsnotexceeding1%.

5.2UseofSlopedBearings(Suitable forbridgegradients≥1%)
�
The use of sloped elastomeric bearings for bridges with longitudinal or combined gradients was
proposed early on by the French company CIPEC and has been widely adopted. This concept is
extensively elaborated in the book "Elastomeric Bearings" published by the Highway Planning
and Design Institute of the Chinese Ministry of Communications in July 1988. As the application
range of sloped bearings continues to expand, China's engineering community has
progressively standardized its nomenclature and the methods for specifying its baseline
dimensions.

1.StructureandConnectionofPTFESlidingElastomericBearings
�
The overall structure of PTFE sliding elastomeric bearings is classified into two types: "Enclosed
Type" and "Simple Type". The enclosed type should be selected for urban bridges and areas with
strong UV radiation, severe air pollution, and dust. The simple type can be used in other
scenarios.
�

III. InstallationofPTFESlidingElastomericBearings

Figure2-3
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1.1SimpleType(StructureseeFigure3-1)
1.2EnclosedType(StructureseeFigure3-2)

Figure3-1

Figure3-2
1.3 Connection of the Upper and Lower Steel Plates of PTFE Sliding Elastomeric Bearings to the
BridgeStructure
�
1.3.1Connectionof theLowerSteelPlate forEnclosedPTFESlidingElastomericBearings
�
For theenclosedtype, theconnectionof the lowersteelplatecanbeachievedby:
Pre-forming a corresponding recess in the pier's support padstone. During girder erection, the
lowersteelplate is thenbondedintothis recessusingepoxyresinmortar.
Alternatively, anchor bolts can be pre-embedded in the support padstone, and the lower steel
plate issecuredtotheseboltsduringgirdererection.
�
1.3.2Connectionof theUpperSteelPlate forPTFESlidingElastomericBearings
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For Cast-in-place Girders: The upper steel plate can be welded with anchor bars and cast
integrallywiththegirder, formingaconnectionasshowninFigure3-3.
For Precast Girders: The upper steel plate is bonded to the girder bottom using epoxy resin
mortarorconnectedviaanchorbolts.

Figure3-3
2. InstallationandPrecautionsforPTFESlidingElastomericBearings:
The installation method for PTFE sliding elastomeric bearings is generally the same as for
standardelastomericbearings.However, thefollowingpointsrequireattention:
2.1 When PTFE sliding bearings are used as expansion (movable) bearings, they must be used in
conjunctionwithstandardelastomericbearings (servingas fixedbearings).
2.2 During installation, the PTFE sliding bearing must be positioned accurately according to the
design support center. The steel plate on the girder bottom and the top surface of the support
padstone (or the lower steel plate) should be as parallel and level as possible, ensuring full and
uniform contact with both the top and bottom surfaces of the bearing. All bearings for the same
girder must lie in the same plane to avoid eccentric compression, uneven bearing, or localized
lackofcontact.�
2.3 If issues are identified after installation requiring adjustment, the girder end can be jacked
up. A layer of epoxy resin mortar can be applied between the bottom surface of the PTFE bearing
andthesupportpadstone(or lowersteelplate) for levelingandadjustment.
2.4 The lubricant reservoir dimples on the PTFE surface must be filled with a non-volatile
lubricant, suchas"5201SiliconeGrease,"during installationtoreducethefrictioncoeff icient.
2.5 The stainless steel surface in contact with the PTFE plate must be free from damage or
scoring,asthiscould increasethefrictioncoeff icientanddamagethePTFEplate.�
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2.6When lowering the girder, to prevent longitudinal and transverse sliding between the girder
and the bearing, wooden triangular blocks should be placed against both sides of the girder for
positioning. Theseblocksare removedafter thegirderplacement is fully completed. (SeeFigure
3-4)

Figure3-4
2.7Toprevent transverseslidingof thesuperstructure, anti-skid restraintblockscanbe installed
at theendsof thebearingsor thesuperstructure(SeeFigures3-5aand3-5b).

2.8 The relative position between the bearing and the stainless steel platemust be determined
based on the installation temperature (see Figure 3-6). If the stainless steel plate has suff icient
length, the bearing canbepositioned relative to the center of the stainless steel plate according
tothestandardspring/autumnpositioning, regardlessof theseason.

Figures3-5a Figures3-5b
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(IV)BearingMaintenance:

1. Elastomeric bearings should undergo regular maintenance and inspection. Any issues
identifiedmustbepromptlyrepairedoraddressed.
2. The following items should be checked for both standard elastomeric bearings and PTFE
slidingbearings:
(1)Checkforanybearingslidingoruplift (lossofcontact).
(2)Check if thesheardisplacement isexcessive (theshearangleshouldnotexceed35°).
(3)Checkforexcessivecompressiondeformation.
(4) Check for aging of the rubber protective layer, such as cracking or hardening. Record the
location,width,andlengthofanycracks.
(5) Check that the bulging of the rubber layers between the steel reinforcement plates is uniform
andnormal.
(6) For PTFE sliding bearings, inspect the PTFE sheet on the top of the bearing for integrity and
any delamination. Also, check if the bearing has slid beyond the edges of the stainless steel plate
onthesupportingsurface.
3. All parts of the bearing must be kept intact and clean. Remove debris and obstructions around
the bearings promptly. In winter, remove snow and ice to ensure proper bearing function.
Regularly clean away stagnant water and ensure drainage from piers and abutment caps is clear.
Prevent bearings from contacting oils or greases; clean any residual oil from girder bottoms,
piers,andabutmentcaps.Thishelpspreventrubberdeteriorationandlossof function.
4. Adjust the bearings if uneven bearing pressure at the girder supports, uplift, or excessive
compressiondeformation isobserved.
5. Replace elastomeric bearings promptly if excessive shear deformation, significant aging,
cracking,orotherdamageoccurs.
6. For PTFE sliding bearings, if sand or dirt is found between the PTFE plate and thestainlesssteel
plate, or if the silicone grease has dried out, clean the surfaces immediately and replenish with
newsiliconegrease.

1. Ministry of Communications, Highway Planning and Design Institute, JT/GQS 018-84,"ElastomericBearingsandExpansionJoints".
2. Ministry of Communications, Highway Planning and Design Institute, JT/GQS 024-83,"FabricatedPrestressedConcreteSimply-SupportedGirders".
3. Ministry of Railways (1984), "Detailed Rules for Installation, Maintenance and Repair ofElastomericBearings".
4. "Highways"Magazine,China, Issue4,1980,"DesignandConstructionofBridgeBearings"
5.Ministry of Communications, Highway Planning and Design Institute (1988), "ElastomericBearings"

References for InstallationandConstructionofElastomericBearings
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