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O6uwa NHPOPMALNi OTHOCHO U3MNOA3BAHETO Ha
ACQHHUTE OT KAaTaAora

BCcuukm ChABPKALLM Ce B TO3W KATAAOT OMNCOHMS
HO UBASAVSITA MPEACTABASIBAT OOLLA MHOOPMALNS
HO 6A30ATA HA HALLXTE OMUT U U3MUTBAHUSI U HE B3E-
MQT MOA BHUMOHME OMPEAEAEHN KOHKPETHMU CAY-
4yaun Ha ynoTpebata um. ObbpHeTe ce npu HeobXo-
AVIMOCT KbM HALLIMS TEXHUYECKN KOHCYATOHTCKM
OTAEA.

OT AQHHUTE B KATOAOrA HE MOraTr AQ MPousTN4aT
HUKOKBM  AOMBAHUTEAHM MpeTeHuMn. 1o 3asBKa
MOraT AQ 6bAAT npoeepeHn AOMbBAHUTEAHUN eAU-
HUYHM UBNINTBAHUS 30 OCOBEHN CBONCTBA.

Hre cu 3anassame npaBOTO HA TEXHUYECKMN U3ME-
HEHWS, KOUTO MPOU3TUYHAT OT HOLLUTE HAW-HOBW NMO3-
HAHUS.

TexHu4yecKu cueer

Bcudkute TeXHMYECKN ACHHW HE Ca OOBBP3BALLIN U
HE 30MECTBAT MO HUKAKBB HOYYH BOAMAHUTE B MO-
MEHTA MPEANMUCOHNS UAW HALLWTE OBLLIM YCAOBUS
3C NPOAOXKDA 1 AOCTABKA.

Pasmepu

MNocoyeHuTe B TABAULUTE HOMUHAAHKM PA3SMEPU AQ
ce pa3dbmpar B MUAMMETPU, OCBEH AKO HE € NMOCO-
YeHO APYro.

Yeprexu

|/]306DO)I(GHM$ITO B YepTtexute Ca CXeMATN4YHN U
MOXeE AQ CE PA3AMYABAT OT AEVCTBUTEAHOTO MOH-
TADKHO CbCTOAHNE.
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General information about the use of
catalogue data

All product descriptions contained in this cata-
logue provide general information based on our
experience and tests. They do not consider the
actual application. Please contact our technical
department for further information.

No claims of compensation can be derived from
the data in this catalogue. Individual tests for spe-
cial characteristics can be arranged upon re-
quest.

We reserve the right for technical modifications
without notice that might occur from any changes
in the current rules and regulations or other new
developments.

Technical advice

All technical details are not binding and do nof re-
place the current rules and regulations or our gen-
eral sales and delivery terms in any way.

Dimensions

Unless otherwise specified, the reference dimen-
sions in this catalogue are in mm.

Drawings

All drawings and illustrations are schematic and
may differ from an actual installation situation.
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Ot nose4ye ot 40 roanHn mmeto “"GUMBA” e
NPEeACTABA 30 TEXHUYECKA KOMMETEHTHOCT BLB
BCUYKM OBOAQCTM HO AQrepute 30 MOCTOBe 1 6e
NPEBBPHATO OT HALLUUTE CBHTPYAHWULIM B 3ANA3EHA
MCPKQO B CBETOBHATA CTPOUTEAHA MHAYCTOUS.

Halumte NHXEHEePU U TEXHULIM NOAABPXXAT HALLIN-
T€ KAVEHTU, KOKTO U HXKEHEPHUTE BIopd 3a NPOo-
EKTUPAHE, CAYXKOU, MHBECTUTOPW U CTPOUTEAHM
OUPMU MPK (HOMUPAHETO HA) MPAKTUYECKN pe-
LLIEHMSI 30 MOCTOBMUTE AQrepu, NP KOETO HALLIATA
CNOCOBHOCT 30 YCAYrM Ce MPOCTUPA AQAEY
OTBbA OPA3MEPSIBAHETO U MPOU3BOACTBOTO HA
€AACTOMEPHU AQrepu.

Hawata npoAykTtoBa NOAMTPA OBxBALWLA Npe-
AVIMHO AeDOPMUPYEMU AQrepu, AQrepm rpHe-
TA U COEPUYHM AArepu. TToKpar NPOM3BOACTBO-
TO HO KOHCTRYKLUMW, KOUTO MOraT AQ MOEMAT BEP-
TUKAAHU TOBAPU A0 20000 kN (SLS) 1 XOpPU3OH-
TAAHM TOBAPM A0 2000 KN (SLS), 3aeAHO € HaWW-
T€ NAPTHLOPW HNE CBLLLO CME B CbCTOSHUE AQ U3~
MbAHVM MPEUM3HNA CAHUPAHKS HO AQrepw.

B 06AQCTIQ HO CHEPUYHUTE AQrEPU HNE U3MOA-
3BAME OMMUTA HA HALWIATA dUPMA cecTpa ELA-
Brackenlager.

Tq, cbwo TOKA, € NnPEoOn3BOANTEA N HO APMUNPAHU
eNAdCTOMEPHN Adrepn C OrpAdHM4aBALLN CTPYK-

TYPW.

Bbnpekn NOCTOSHHO YBEAMYABALLLIATO CE MHTEP-
HOLMOHOAM3AUMS HO MPOM3BOACTBOTO, pelle-
HMETO AQ MPOU3BEXKACME NIKAIOYUTEAHO B [ep-
MOHWS HOLUMTE UBAEANS CE NMOTBBPAM KATO NPa-
BUAHO. ,,lTponsseAeHo B FTepMaHus”“ ce npunsHa-
BA U CUYMTA NO CBETA, KAKTO M MPEAM, 30 3HAK 3Q
KavyecTBo. OCBEH TOBA, HUE CME B CbCTOSIHME, AQ
M3MbAHUM B KbC CPOK. YECTO MPEASBSIBIHUTE B
AHELLHN AHU NCKAHMS 30 KPATKOCPOYHM AOCTOB-
K.

HawaTta NpoAYKTOBA MPOrPAMA C OCHOBHO YAQ-
PEHME BBPXY MOCTOBUTE AQrepu Ce AOMbABA OT
NPEXOAHMN DY 30 HOCTUAKK, KOUTO Ce MOAQraT
BbPXY MOCTOBUTE KOHCTRYKLMM, KOKTO U OT U3AE-
AMS 30 AQrepyBAHE HA MALUVHU M CREUMAAHU
KOHCTPYKUMM 30 OCOBEHM MPUAOXKEHMS. BoAO-
CIMPALLNTE AEHTM CA MPOAYKT HA HALWATA
orpma cecTpa BESALPLAST.

Ha caeaBaALLMTE CTRAHULM LLE NOAYUUTE UHDOP-
MaLusi B OBAACTTA HO TEXHMKATA 30 AQrepyBaHe
1N odopMsiHe Ha MocToBe. OCBEH TOBA, HUE CME
HO POBMOAOYKEHNE ChC CHBET U AGNCTBUE HA HO-
LLINTE KAMEHTW, KOKTO U MPOEKTAHTU U MHBECTUTO-
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1. ®DupmMeH NnpoPuA
1. Company profile

For more than 40 years the name "Gumba” is a
term for fechnical competence in the field of
bridge bearing applications. Through the dedi-
cafion of Gumba's employees it has become a
well known frade mark in the world wide con-
struction industry.

Our engineers support our customers, as well as
design engineers, authorities and construction
companies in both the theoretical and practi-
cal selection of the correct bridge bearing, pro-
viding a service beyond that of the design and
manufacturing of elastomeric bearings.

Our product range includes primarily deforma-
tion bearings, pot bearings and spherical bear-
ings. Besides the manufacturing of bearing
structures that can take vertical loads up to
20.000 kN and horizontal loads up to 2.000 kN,
we are able to perform challenging
bearing refurbishments in cooperation with
partner companies.

In the field of spherical bearings, we use the ex-
pertise of our sister company ELA-Brickenlager.

ELA is also a manufacturer for reinforced elas-
tomeric bearings with restraining sfructures.

Despite a growing internationalisation, the deci-
sion to manufacture our products only in Ger-
many has been proven correct. ,Made in Ger-
many*“ is still recognised worldwide and appre-
ciated for high quality products. Furthermore,
this s an advantage when
the customer requests tight delivery fimes.

Our product portfolio with emphasis on bridge
bearings is broadened by the inclusion of ex-
pansion joints as part of the bridge equipment,
with engine mountings and with fabrications for
special applications. Waterstops were part of
our product range, but are now available from
our sister company BESAPLAST.

On the following pages, we provide information
about bearing technology and bridge equip-
ment. Please
contact us for further information, as we are al-
ways pleased to assist our customers and con-
sulting engineers.
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CAeABALLOTO NPEACTABSIHE BM AQBA MPETAEA HA
HaWunTe CepTmodOnKaT N KBOANPUKALMNTE

EBpOoCEepTMOUKAT 30 CHOTBETCTBME 30 €AACTO-
MEPHWN AQrepmu

0432 - CPD - 223604/1

EBpOCEpPTMOMKAT 3 CHOTBETCTBME 34 €AACTO-
MEPHM AQrepu C PABHMHHA XAB3rawa YacT (Ae-
QOPMUPYEM XABL3FALL AArep)

0672 — BPR — 002.1

EBpoCepTMOMKAT 3a CBHOTBETCTBME 3A AQrepu
rbpHEeTa

0672 - CPD -002.2

EBpOCEpPTMOMKAT 3a CHLOTBETCTBME 30 CHEPUYHMA
AQrepu Ha ELA

0672 - CPD - 047.1

EBpOCEPTUOUKAT 30 CHOTBETCTBUE 30 HAMPOBAS-
BAHM AQrEepU 1 30CTONOPSIBALLIM KOHCTPYKLMN

0672 - CPD -002.3

HALMOHAAHO TEXHMYECKO OAOBPEHME 30 MOCTA-
BsIHE HO MAPKMPOBKA CE BbpXy Adrepute 3a Mo-
cToBE

Z-16.7 -452

CepTMOKKAT 30 30BAPSIBAHE HO CTOMOHEHW KOH-
CcTpyKumm B cboteetcteme ¢ DIN 18800-7, yAOCTO-
BepeHue 3a kanac D

AOKAGQAN OT U3MNUTBAHMS HO TEXHUYECKUS YHU-
BepcuTeT MIOHXEH 30 AUAQTALMOHHM QYT 30 MO-
cTOBE

CeptmouKkamm u KBAOAUPUKALLUN
Cerlificates and qualifications

The following list provides an overview of our
certificates and qualifications

EC-Certifcate of conformity - elastomeric bear-
ings
0432 — CPD —223604/1

EC-Certifcate of conformity - elastomeric bear-
ings w. plane sliding part (deformation sliding
bearing)

0672 - BPR - 002.1

EC-Certifcate of conformity - pot bearings
0672 - CPD -002.2

EC-Certifcate of conformity ELA - spherical
bearings

0672 -CPD -047.1

EC-Certifcate of conformity - guided bearings
and restraint bearings

0672 - CPD -002.3

National technical approval - equipping of
bridge bearings with CE marking

Z-16.7-452

Cerfificate for welding of steel constructions ac-
cording to 18800-7 class D

Test reports TU Munich bridge expansion joints




YnpaBAeHUe HA Ka4yeCTBOTO

Quality Management

YnpaBAeHUEe HO KA4YeCTBOTO HA Aarepute (QML)

KayecTBOTO 1 YAOBAETBOPEHOCTTIA HO KAUEHTUTE MAT
HAM-BUCOK NPUOPUTET 3A HAC. 3ATOBA BCUYKMTE MPO-
LeCK B HOLLATA OPraHM3aLmMs CA PEKAAMEHTUPAHN OT
BbTPELLHMS KOHTPOA HO KOYECTBOTO.

HalweTo Cb3HAHME 30 KAYECTBO M OMPAHUYESHUSITA B
HOPMUTE, MPABUAATA 1 OBLLUTE TEXHNYECKN AOMYCKO-
HUSI ONPEAEAST B PELUABALLA CTENEeH NpoLeAypuTe
NPV COBCTBEHMS N BHLLEH KOHTPOA.

Karo AocTraBumK Ha:

- ApMU1paHn enactomepHn aarepm no EN 1337-3

- Aedopmmpyemm AQrepm CbC 3ACTONOPSIBALLIM KOH-
ctpykumm (FHK) no EN 1337-8 1 DIN 4141-13

- Aedopmmpyemm xAbsraim anarepm EN 1337
- ANarepwu repHeTa no EN 1337-5
- Coepuynn narepum no EN 1337-7

- HanpaBAsIBOHM AQrepy 1 XOPMU3OHTAAHO HOTOBAPE-
HU Aarepu no EN 1337-8

Hre npeasarame Ha HAWUTE KAMEHTU Bb3MOXXHOCTTA
AQ CTQHAT YACT OT YNPABAEHNETO HO KAYECTBOTO HA
Aarepumte 1, 3adeAHO C TOBA, CbLLO AQ OCBLECTBAT Le-
AVTE HO COBCTBEHOTO CU YNPJABAEHME HAO KAY4eCTBOTO.

B AOMbAHEHME HO YCTAHOBEHUTE NMPOLESAYPU U HOLLIN-
T BbTPELLUHU MEePKM 3a OCUTYPSIBAHE HAO KAYECTBOTO,
PEAOBHO C€E N3BLPLLIBAT OT BbHLLIHM HE3GBUCKMM OPra-
HU3ALMM NMPOBEPKN U AOKYMEHTUPAHE HA KA4EeCTBOTO
HO HOLLUTE AQrepU 1 OTAEAHUTE KOMMOHEHTW.

KBM TOBO Ce UNCAST:

- Haa3op HO apMUPAHUTE EAACTOMEPHM AQrepm

BBHLUHMAT HOA30P HA MBPABOTEHUTE CBIAACHO EN
1337-3 eAACTOMEPHU AQrepm Ce U3BBLPLLBA B CbOT-
etctere ¢ DIN 18200 ot MPA (UHCTUTYT 30 U3NNTBO-
He Ha matepuanm) NRW (CesepeH PeiH Bectdpao-
AMS) B AOPTMYHA

- HaA30p HO AQrepHUTe KOHCTPYKL UK

BBbHLLHUST HOA30P HA BCUYKN AQFE€PHN KOHCTRYKLMA
(AeDOPMUPYEMM ACFEpPU, AQrepu bpHeTd, che-
PUYHN AQTepU, HOMPOBASBOHU AQrepy U XOPU30H-
TOAHO HOTOBOPEHW AQrepu) ce 13BbPLLBA OT CAYK-
6aTa 30 U3NUTBAHE HA MATEePUAAM B LLyTrapT Ha 6a-
3aTA HO AOFOBOP 30 HOA30PD W CepTUdULMPAHE
SAVH MbT HO 3 MeceLd KATO KOHTPOA HA MPOWU3BOA-
CTBOTO B 30BOAQI.

MotebpXKACBAHE Ha ropHocTtTa DIN 18800-7

Hanpasasgsawmnte 1 3ACTONOPSIBALLUTE KOHCTPYK-
LM CA HOCELLM CTPOUTEAHM YACTM OT CTOMAHA. 3a
LEATA HMe pasnoAdrame cbC CeptdmKaT Ha Npo-
M3BOAMTEAS 30 30BAPSBAHE HA CTOMOHEHM KOH-
cTpykummn B cbvoteetcieme ¢ DIN 18800-7. Hawwute
KBAAVDULMPOHM 30BAPYMUM Cce OBy4YOBAT U N3NAT-
BAT B VIHCTMTYTA 3Q 3ABAPBYEH MHXEHEPWHT (SLV) B
Ayncoypr,

¥

Quality management bearings (QML)

Quality and customer satisfaction have highest prior-
ity to us. Therefore, all processes in our organisation
are defined in our in-house quality management sys-
tem.

Our quality awareness, the current rules and regula-
tions and our technical approvals determine deci-
sively the procedures for our infernal and external
quality conftrols.

As a supplier of:

- reinforced elastomeric bearings

- deformation bearings

- pot bearings

- spherical bearings

- restraining structures and guided bearings

We offer our customers to become a part of our QML
and enable them to meet their own Quality Man-
agement criteria.

In addition to the implemented internal quality con-
trol procedures, our bearings also get regular quality
reviews and documentation from independent ex-
ternal organisations.

This includes:

- Monitoring of reinforced elastomeric bearings

Elastomeric bearings manufactured according to
EN 1337-3 get an external control according fo DIN
18200. The supervision is carried out by MPA (mate-
rials testing institute) NRW Dortmund.

Monitoring of the bearing structures

The external conftrols for all bearing structures (de-
formation bearings, pot bearings, spherical bear-
ings and resfraining structures) are carried out by
MPA Stuttgart. These controls are carried out every
3 months as a production control in the factory.

Verification of suitability according to DIN 18800-7

Restraining structures are load bearing parts made
of steel. Therefore we own the certificate for weld-
ing of steel constructions according to 18800-7. Our
qualified welders are trained and audited by the
SLV Duisburg .(The largest of 10 fraining and educa-
tional institutes for welding engineering in Germany
and one of the largest and most important welding
institutes in the whole of Europe.)
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Mpoueaypu B GUMBA QML / procedures of GUMBA QML
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OcurypseaHe Ha Ka4eCTBOTO Ha Aarepure (QSL)

KOHCTPYKTMBHOTO USMBAHEHWE U MOHTCK HO AQre-
pute Ha YMBA ce OCHOBOBAT HA MO-AOAY MU3-
BpoeHNTE HOPMU, HOPEADU, TEXHNYECKN MPEAMNN-
COHUS U TEXHNYECKM AOMYCKaHMsS. OCBEH TOBA,
NPEANMCAHNS HO OBLLECTBEHN UAM YOCTHU WHBE-
CTUTOPMU, KAKTO N TEXHNHECKM HOPEADBU 1 YKA3AHKS
MoraT Aa 6bAAT BOAVAHM.

Hopmu

DIN EN 1337 — Aarepu B CTPOUTEACTBOTO

DIN 4141, Yact 13 - HanpaBAsSIBOHM AQrepu C
XAB3raL, MOTEPUAA CTOMOHA - CTOMAHA

DIN 18800 — CTOMOHEHM KOHCTPYKUMM (3AHO-
npea DIN EN 1090, DIN EN 1993)

DIN 18200 — CobCTBEH 3GBOACKM KOHTPOA HA
NPOU3BOACTBOTO

DIN EN 10025 - NspeAns OT CTPOUTEAHU CTO-
MOHM

DIN EN 10204 - Y AOCTOBEPEHMSI OT U3MATBAHS

Avpektnen Ha F’epMaHCcKuUTe XxeAesHNUMU

Ril 804

HapeaA6u HaO DeAepPAAHOTO MUHMCTEPCTBO HO
TPAHcMopTa

ZIV-ING
Lag 1-13
TL/TR-KOR - CTOMQHEHU KOHCTRYKLM

DIBt opo06peHuns
(HeMCKM MHCTUTYT 30 CTPOUTEAHO NH)XXEHEePCTBO)

7-16.7-452

Aarepute C NPOAYKTOBA rApPAHUMS CA, B CbOTBET-
CTBME CBC CTPOUTEAHUTE MPABUAQ HO GEASPOAHU-
T€ NPOBUHUMM, KOHTPOAMPAOH MPOAYKT MO CUAQTA
Ha CTpounTteAHUs NpaBnAHMK A, YacT 1, n b, Yact 1.
B HapeabuTe Cce M3MCKBA, CbLLO TAKA, MOCTOSHEH
30BOACKM MPOU3SBOACTBEH KOHTPOA, 30 AQ Ce ra-
POHTUPA, YE U3AEAMETO OTTOBAPS M3UIAO HA TEX-
HUYECKNTE N3NCKBAHUS. PE3YATATUTE OT 30BOACKMUS
NPOW3BOACTBEH KOHTPOA TPSOBA AQ CE AOKYMEHTU-
PAT 1 AHOAMSMPAT.

HalwmTe BbTPELLHM MEepPKM 3 OCUNYPSIBOHE HA KO-
YECTBOTO CA CBHIAACYBAHM C T€31 HOPMU 1 HAPEA-
61 1 PEAOBHO Ce MPOBEPSBAT 1 ONTUMU3MPAT 30
TIXHATA €DEKTUBHOCT.

¥

Quality assurance bearings (QSL)

Gumba bearings are designed and installed ac-
cording to the following standards, rules and regu-
lations. In addition, further requirements can be
applicable.

Standard Code of Practice

DIN EN 1337 - “Structural Bearings”

DIN 4141 Part 13 guided bearings sliding ma-
terial steel-steel

DIN 18800- Steel structures (future DIN EN 1090,
DIN EN 1993)

DIN 18200 Assessment of conformity for con-
struction products
DIN EN 10025 - Products of structural steel

DIN EN 10204 — Metallic products — Types of in-
spection documents

Guidelines of the Deutsche Bahn AG
(German Railways)

Ril 804

Rules and Regulations of the Federal Ministry
of Transport

ZTV - ING
Lag 1-13
TL/TP-KOR Stahlbauten

DIBt approvals
(German Institution for Civil Engineering)

7-16.7-452

Bearings with quality assurance are a confrolled
building product in accordance with the building
regulations of the German Federal States. To en-
sure that the requirements are met to the full ex-
tent, the regulations stipulate a confinuous pro-
duction control. The results of the in-house quality
control have fo be documented and analysed.

The internal quality assurance system of Gumba is
based on the requirements of these rules and reg-
ulations. Our system is regularly reviewed and opti-
mised.



2. O6wa nHPopmMaLms 3a Aarepure 3a MOCToBe
2. General information on bridge bearings

[MoAXOASLLOTO M B CbOTBETCTBME C HATOBAPBAHETO AQ-
repyBOHE HA CTPOUTEAHUTE KOHCTPYKLMM € OTKPAMN
BPEME BODKHO TEMA B MHXEHEPHOTO CTPOUTEACTBO.
Moyke AQ ce KaxKe, Ye Adrepute, KOUTo Ca pasnpo-
CTPAHEHN AHEC, CA B yNoTpeba OT OKOAO 50 roOAMHM,
KbM T9x OTHOCSIME AeDOPMMPYyEMUTE AQrepu, Adrepu-
TE MPHETA 1 CHEPUHHUTE AArepu. Hkom OT Aarepure,
KOWTO OTKPUBAME B MO-CTAPU CTPOEXM, KATO POAKOBM
N KOBUAMYHL ACQFEepK, Ce OTHACST, KATO LSAO, KbM
OCTAPANATA TEXHMKA. Hme OorpaHMYaBaME HALLATA
MPOV3BOACTBEHA MPOrPAMA BbPXY rOPECNOMEHATUTE
TOW BUAQ ACTEPU U BPXY OCOBEHN AQrepu 3a crneum-
CGAHU MPUAOXKEHASI.

OT TEXHNYECKA TAEAHA TOUKA BCUUKATE TE3U TPU TUMNO-
BE AQrepy OTTOBARST HO OBLLMTE UBNCKBAHMS KbM AQ-
repure 30 MoCToBe. Te NPeHACST BEPTUKAAHATE CUAN
B AOAHOTO CTPOEHE W MO3BOASBAT TPAHCACUMS (Npe-
MECTBAHE), AOKOAKOTO TOBO HE € LEAEHOCOYEHO
OrPAHNYEHO (M3UFAO UAU HOCTUYHO) MOCPEACTBOM
KOHCTPYKTUBHN HOMECU MPY ONPEAEAEHN NSMBAHEHUS,
30 AQ CE NOHACHT XOPU3OHTAAHUTE CUAM. OCBEH TOBA,
Te MO3BOASIBAT POTALUMS (3ABBPTAHE) OKOAO BCUHKM
NPOCTPOHCTBEHN OCU.
F o
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O6a4e He BCUYKM TUMOBE AQrepu CA EAHOKBO MOAXO-
ASILLM 1 CTOMNAHCKM M3rOAHM 30 BCEKM CAYHAI HA NPU-
AOXKEHME. ONPEAEATHETO HA TUMOBETE AQrepu, KOUTO
LLle Ce M3MOA3BAT, CE M3BbPLLBA OT MPOEKTAHTA HA HO-
CeLLaTa KOHCTPYKLUMS, KOMYTO CA U3BECTHN BCUYKUTE
Bb3AEMNCTBALLIM QAKTOPW, U KOWTO TPSIOBA AQ I OTYMTA
Mo BpeMe Ha 13bopa.

B pamkmte HA HALWNTE BB3IMOXHOCTM HUE MOAABPXKO-
ME N KOHCYATMPAME HAWNTE KAMEHTM U NAPTHLBOPU
6e3nAQTHO No BpoemMe HA TO3M npouecC HA |/|36op.

HopMu 1 Hapeabu

OnpeAeAsLLaTa HOPMA 30 MPOM3BOACTBO 30 MOCTO-
Bu1TE Aarepu e EN 1337. Tga e pasaeneHa Ha 11 4actu,
KOWTO CbABXKAT NAK OBLLM, MAV CMIELIMOAHM 301 BCEKN
!N AQrep AQHHW. BCUUkMTE YOCTM CA BADKHWM 3Q HAC,
ocBeH YacT 4 (ponkoBu Aarepm) 1 HacT 6 (KOBUANYHA
Aarepu). OcobeHo mstekeame HYact 10 1 11, kouto
CBHABPXAT BADKHA MHOOPMALIMS 30 HOAAEKHOTO Mpe-
HOCSsHE (Ha AQrepute) Ha CTPOUTEAHMSI OBEKT 1 NPa-
BUAHMS MOHTOXK. C TOBA Te3M YACTM CA OT FOASIMO
3HAYEHME, CBLLO TAKA, 1 3a KAMEHTA.HOpeA C Tasu oc-
HOBHA HaPeADA HOMMPAT MPUAOKEHNE AOMBAHUTEA-
HO, CMOPEeA, CAYYas HO ynotpeba, HaMMPALLMTE Ce B
pasaeA ,[APOHTUPOHE HA KAYECTBOTO HO Adrepure”™
(CTPAHMLA 9) YKO3AHMSI.
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The appropriate and suitable bearing of buildings has
always been an important subject in construction en-
gineering. Nowadays, the most common bearing
types have been employed for about 50 years.
Among them are deformation bearings, pot bearings
and spherical bearings. Some of the bearings that still
can be found in historic buildings, like linear rocker
bearings or roller bearings are generally considered
out of date technology. Therefore we limit our product
range fo the three earlier mentioned bearing types
and special bearing designs for particular applica-
tions.

All three types of bearings meet the general technical
requirements for bridge bearings. They fransmit verti-
cal forces from the superstructure into the substruc-
ture and allow franslation (displacement, relative mo-
tion between the supersfructure and the substruc-
ture), unless this is prevented by a special bearing de-
sign that fransmits horizontal forces info the substruc-
ture. Furthermore they allow rotation (twisting) around
all spacial axes.

Photo: Storfix

However, not all of the three kind of bearings are
equally suitable or economical for each application.
The selection of the correct bearing type is done by
the structural engineer, who knows all factors of influ-
ence and who has fo consider them during the se-
lection.

We support our customers and partners during this se-
lection process wherever we can.

Standards and Regulations

The EN 1337 is the relevant standard code of practise
for bridge bearings. The EN 1337 is divided info 11
parts, that contain either general specifications or
exact specifications for one bearing type. All 11 parts
are relevant for us, except for part 4 (roller bearings)
and part 6 (rocker bearings). We would like to point
out parts 10 and 11 that contain important informa-
tion about the correct installation and proper han-
dling on site due fo the fact, that these parts are very
important for our customers, too.

Depending on the specific application, the standards
listed in “"quality assurance” (page 9) are applied in
addition to the main standard code of practice.



NAEHTUPUKALMNOHHM 3HALM

LLle pasnosHaeTe Aarepute Ha YMBA no TIXHOTO
obo3Ha4yeHne. 1o cuaata Ha EN 1337 Bcudkute 1a-
AEAMS TPSIOBA AQ CA 0OO3HAYEHN, 30 AC CE MO3BO-
A € AHO3HAYHO MAEHTUOMUMPAHe. OCBEH TOBA, OT-
AEAHUTE KOMMOHEHT Ca Cblo 0OOO0O3HAYEeHW OT
HOC, 30 AQ Ce FapaHTMPA OBPATHA MPOCAEAM-
MOCT.

APMUPAHNTE EAACTOMEPHUN AQFrEPU MMAT BYAKOHN-
30UMsI C HOHECEH MOPEAEH HOMEP, KAKTO M 3HAK

CCE

0432-CPD-223604
EN 1337-3

sy

20087
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Identification Marks

Gumba bridge bearings can be identified by
marks. All products must be labelled according to
EN 1337 to allow an unambiguous identification.
Beyond that, we also mark single components of
our product, to ensure the fraceability.

Reinforced elastomeric bearings get a vulcanised
CE marking and a serial number.

q

0432-CPD-226605
EN 1337-3

01521

APMUPOHNTE EAQCTOMEPHU AQrepyt CbC 3ACTOMNO-
PSBALLM KOHCTPRYKLUMM, KOKTO M AQrepuTe MpHeTA n
ChOEPUYHNTE AArepur, MMAT TMNOBA TabeAka. Ts
CAYXXM CbLLO 30 MAEHTUDUKALMS M CbABPYKA OCBEH
3Haka CE, CbLLO TOKA, OCHOBHUTE BEAE3N 1 CepTn-
PUKATUTE — OCHOBAHKE 3a TOBA (HAMPUMEP 3HAKA
U). Mo-AOAY BUKACTE NPUMEP HA TMNOBA TABEAKA
Ha 'ymoba.

1.2 C | vu[t 77 |mmeyje,[—== Jmm C €

=L
ol N [12500]kN Vy|[E———|mm K-Nr|666301-6
Vial === |kN ax| 1.0 |%s
Viyal 350 |[kN oy B.5 |%o

Reinforced elastomeric bearings with restraining
structures, as well as pot bearings and spherical
bearings get a nameplate. The nameplate con-
fains beside the CE marking, information about
the applicable approvals (e.g. U — Mark). The fol-
lowing nameplate is an example of Gumba.

Ort

0432-CPD-223604
EM 13373

30/3
A-Nr|6B6301

OcBeH TOBA, AQrepute MMAT HA FOpHATA CTPAHA
0603HAYEHME, MPU KOETO Ce HAHACST OCUTE X 1 Y,
KOKTO U C€ M3MUCBAT TUMBT HAO AQrepa U NOAOXKe-
HUSITA HO CbCEAHUTE AQrepW.

Moreover, each bearing gets an inscription on the
top bearing plate.

The inscription contains the building axes, the posi-

tion of the bearing and the positions of the adja-
cent bearings.
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Kauectsa HaO marepuaaute

30 KOHCTPYKUMUTE HA MOCTOBUTE AArepu Ha
'YMBA HM1e 1M3noA3BAME OCHOBHO CTOMOHA OT KAQC
S355J2+N, OCBEH AKO N3PUNYHO HE €
NPeABMAEH APYTr COPT CTOMAHA.

APMUPAOHNTE EAACTOMEPHU Adre-
pu cbraacHo EN 1337-3 ce npo-
M3BEXAQT OT CMEUMAAHA CMeC OT
xnoponpeHoB (CR) kayyyK, KOSTO e
NPUroOAEHA  KbM  CNEUMAAHUTE
N3NCKBAHMS., AATEPHATUBHO HUE
NPeEAAArame Cblo, CBrAACHO EN

Material qualities:

For Gumba bridge bearings we generally use steel
grode S$3556J2+N with all necessary certificates and
tests, unless a different grade is ex-
plicitly specified.

The reinforced elastomeric bear-
ings according fo EN 1337-3 are
| made of a chloroprene-rubber
that is adapted fo the special re-
quirements. Alternatively, we also
| offer a natural rubber blend (NR)
that is in accordance with EN

1337-3 paspelleHa 30 BAAraHe
cmMec o1 HaTypaAeH (NR) kayyyK. 3a BCUYKM KOMMO-
HEHTU BAdKM: CYpPOBMHUTE 30 MPOM3BOACTBO CbHOT-
BETCTBAT HAN-MOAAKO HO U3MCKBALLOTO CE B HOPMU-
T€ Ka4eCTBO. TOBA KAYECTBO CE AOKYMEHTVPA NpK
OCHOBHUTE KOMMOHEHTN CbC CEPTUDUKATM 3A NPO-
BEPKA U NpUeEMaHe.

AHTUKOPO3NOHHA 3aWUTA

Baxkatr pasnopeabute Ha EN 1337-9 (3awumra).
CTOHAQPTHO HME NMOAArame NPeABUASHATA 3a AQ-
repu B ZTV-ING Yacr 4, Tabanua A 4.3.2 cuctema
30 nokputne. T ce CbCTom OT:

- 100 hm NPBCKAHO LMHKOBO MOKPUTUE BbPXY MO-
BBPXHOCT, MICHKOCTRYEHA AO CTENeH SA3

- 80 yM MEeXAMHHO nokputne EP, anct 87
- 80 pm nokpmeHo nokputne PUR, AncT 87

HaHeceHuTe B TABAMLATA CUCTEMU HA MOKPUTUE
Ca MOAPEAEHM MO edEeKTMBHOCT. HaHacsHaTa ot
HOC CUCTEMA Ce € YTBbPAMAQ, NMPW CHOAIOACBAHE
HQ ABATOTOAMLLHMS HA OMIAT U MO3HAHMS, KATO HAM-
A06pa. ApyrM CUCTEMU HA MOKPUTUE CO, BbB
BCEKM CAYYOM, BBAMOMKHM.

MOHTO)XHO NOACUrypsBOHE

Hawmte Aarepu ca o60pyABAHM OT K
30BOAQ C AOCTATBYHO AOBpPEe Opas-
MEPEHO MOHTOXKHO OCUIYpPSIBOHE,
KOETO rapAHTUPA CUTYPHO NPEHACS-
He Ha Adrepa A0 (MOMEHTA HA) KPAK-
HMS MOHTODK, U MPEANA3BA OT PA3Me-
CTBOHE HO E€AEMEHTUTE BbTPE B Are- o
PA. MOHTOXKHUTE OCUIYPSBAHMUS CO '

TR 1337-3.
All components apply at least with the quality re-
quirements of the standards. The quality can be
proved by material test certificates for all main
components.

Protection against corrosion

Applied are the requirements according fo EN
1337-9 (Protection) We generally use the coating
system defined in the ZTV-ING Part 4, table A 4.3.2,
element 3.2, coating system Nr. 1 for bearings. This
consist of:

- 100 um thermal sprayed zinc coafing on SA3
shot-blasted surface

- 80 um intermediate coating on epoxy resin basis
- 80 um fop coating on polyurethane basis

The coating systems in the table are listed by rank.
The system that we employ is well proven with
years of experience. Other coating systems are
also possible on request.

Securing of assembled bearing

Our  bearings are temporary
equipped by supplementary bolts
that allow a save handling between
final assembly in our factory and in-
stallation on site. The auxiliary bolt
connections secure each bearing
component in its correct position. The
bolts are coloured red and must be

LBETOBO OOO3HAYEHM U Ce OTCTPAHSIBAT MpeAu
NMYCKAHETO B €KCNAOQATALMS HO AArepa. (BMXK FAQBA
8 ., YKA3QaHMS 30 MOHTAYK HO AQrepu 30 MOCTOBE ™)

TouKM 30 U3sMepBaHe

30 onpeAeAsHE HO XOPU3OHTAAHKSI HAKAOH HA AQ-
repute 1e ca 060PYABAHN C PABHMHM AW TOYKM 3Q
N3MepBAHeE. N3KAIoUYEHME OT TOBA CA AQrepyBaHMS,
KOUTO C€ CbCTOST CAMO OT APMUPAHM EAACTOMEP-
HW AQrepu.
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removed before the bearing is put info operation.
(see chapter 8 “Installation instructions for bear-
ings”)

Measuring points

To detfermine the horizontal inclination, each bear-
ing base plate or equivalent anchoring plate, is fit-
ted with @ measuring plane or stainless steel mea-
suring points. This is not applicable for elastomeric
bearings without resfraining structures.



NHAMKATOP 30 ABUXKEHMETO HA Adrepa

Hskon Aarepu 30 MOCToBe Cca OBOPYABAHN C UH-
AVIKATOP 30 ABUXKEHNETO HA Adrepd. TOBA MHAMKO-
TOPHO YCTPOMCTBO OBWKHOBEHO CE& CbCTOM OT W3-
MEPBATEAHA CKAAQ W CTPEAKA M Ce MOCTABS HA
MSICTO C Bb3MOXHO HAM-AO0DPA BUAMMOCT.

AoKymeHTauus

MpW KPAMHOTO CrAOBSBAHE B 30BOAC CE€ MOMbABA
KOHTQOAHQA KAPTA 3a BCEKU Adrep. Bcuukm aein-
CTBUTEAHU M3MEPEHN MAPAMETPU, OCOBEHO DYH-
LIMOHOAHUTE PA3SMEPU, 1 BCUYKUTE UAESHTUOUKALM-
OHHW HOMEPA HA HA KOMMOHEHTA CE BMCBAT B KOH-
TPOAHUTE KAPTU. C NOMOLLTA HO BbBEAEHUTE B TsIX
0H03HAYEHNS, MOraT AQ BBAAT NOARPEAEHN U MPE-
AOCTOBEHM 30 MOA3BAHE CEPTUPUKATUTE 3A MATE-
puanmte. MNMpn APMUPAHN EACCTOMEPHN AQrepu,
KOUTO CE& MOHTMPAT 6€3 AOMBAHUTEAHU EAEMEHTU,
OTNAAQ M3AOQBOHETO HA KOHTPOAHW KApTW. Tpun
TOBQ MPOCAEANMOCTTA € Bb3MOXKHA C NMOMOLLTA HA
YHUKOAHWS BYAKOHU3MPOH HOMEP.

OcCBeH TOBA, MPKM NOBEYETO TUMOBE AArepu ce npo-
TOKOAVPA M MOHTOKBT. Budk EN 1337-11, Pasaen 7.

BHMMaQHuMe:

Adarepute 30 MOCTOBE MOTFAT AQ MBMbAHSIBAT OYHK-
LUMSTA CY B CBOTBETCTBME C NMPABMAATA, CAMO QKO
CA MOHTUPOHM MPOBUAHO U B HE3YMNPEUYHO ChCTOS-
HMe. OCOBEHO € XEeAQTEAHO CMNA3BAHETO HA HYacTn
10w 11 o1 EN 1337. CbLUecTBeHUTE, NO HALLE BUK-
AQHE, TOYKM, CMe CbOPAaAM B F'ACBA 8 , YKA3AHMS 301
MOHTOK HO Adrepu 3a MocTtore ™. ToBa 0H606LLeHme
e, obaye, CaMo eAMH 0BLL, MPErAeA U HE 3aMECTBA
HOpPMATA.

¥

Indicator device

Some bridge bearings are equipped with indica-
tor devices, to allow a reliable determination of
any translation of the bridge bearing. Such a indi-
cator device consists of a measuring scale and a
pointer. These parts are mounted on a well visible
area of the bearing.

£

Documentation

During the final assembly each bearing gets a
monitoring card. All actual measurements, espe-
cially the functional dimensions, and all compo-
nent identification numbers are checked and
recorded in the monitoring card. Based on this
data we can provide the material test certificates
of the components. Reinforced elastomeric bear-
ings without restraining structure do not get a mon-
iforing card. In this case material fest certificates
can be forwarded according to the serial number
on the vulcanised marking.

Furthermore, EN 1337 —11 chapter 7 requires for
most bearing types a documentation of the instal-
lation.

Caution:

Bridge bearings can only function in a proper way
and meet all infended design characteristics
when they are correctly installed. Therefore it is
particularly important to us that the EN 1337 part
10 and 11 are respected. We summarised the
points that are in our view essential in chapter 8
*Installation insfructions for bearings”. However,
this summary is only a rough overview and does
not replace the standard.

13
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AedopMrpyemmnte Aarepu ce CbCTosT OT APMU-
POH EeAQCTOMEPEH AQrep U, NP HYXAQ, OT 06-
MPAXKACLLC CTOMAHEHO KOHCTRYKLIMS,

CrneunduyHUTEe CBOMCTBA HA €AACTOMEPd MO3BO-
ASIBAT AO EAHA OMPEAEAEHA CTENEH TPAHCAALMS U
pOTALUMSI MOCPEACTBOM Aedopmaums. [opaamn
Te3M CWM CBOMCTBA MOrat AQ O6badT M3BErHATU
CKbMM CTPYKTYPW OT HEPBXKAAEMA CTOMAHA B KOM-
BUHALMS C TEDAOH, KOETO € FTOAIMOTO UM MPEANM-
CTBO B CPOBHEHME C APYIMUTE TUMOBE AArepu. B cAy-
4ar, Y& 3AAOXKEHOTO B EAACTOMEPHUS AQrep AOMy-
CTVMO MPEMECTBAHE HE € AOCTATBYHO, € Bb3MOXKHO
PA3LIMPSBAHE HA OOXBATA My, TOrcBA TUMBT HA AQ-
repa ce 3aMeHsl C AEDOPMUPYEM XAB3rALL, AQreP
(Bv>K cTpaHMLA 36).

3. AedopmMmupyemm Aarepu
3. Deformation bearings

Deformation bearings are reinforced elastomeric
bearings. If required, they are equipped with re-
straining structures.

The material specific characteristics of elastomer
allows rotation and translation up to a certain de-
gree through deformation. Due to this material
characteristic costly structures with stainless steel
sliding plates in combination with PTFE are quite
often unnecessary, which is a large advantage
compared fo other bearing types. The design can
be alfered to a deformation sliding bearing (see
page 36) if the permissible displacement of the
elastomeric bearing itself is not enough for the ac-
tual planned application.

EAMH CAEABALLL NOAOXKUTEAEH ACMEKT €, Ye TO3U TUN
AQrep € C MAAKQ MOAAPBXKKA, A 6e3 XAb3raiim
YACTU — NPAKTNYECKN HE WM3UCKBALL, MOAAPBXKKA.
OBpPATHO HA APYTUTE TUMOBE AQreEpPU, EAEMEHTUTE,
KOUTO MOEMAT BEPTUKAAHWNS TOBAP, CA A0Bpe BU-
AVMU TTPU MHCREKUMS. EAaCTOMepHUTE AQrepm ca
AOKQ3QAM CBOSITA ABAFOTPAMHOCT, T€ CA BeYye OT
MHOrO FTOAMHM YCMELLUHO B €CKnAOQTaLMs. AKO ce
HOAOXW, BCE MAK, MPOU HYXXAQ MOAMSHO HO Te3n
€AEMEHTU, TOBA CE M3BBbPLLBA MPOCTO YPES3 NMOBAMU-
raHEe HA rOPHOTO CTPOEHE. [NPeMAXBAHE 1 MOBTOP-
HO MOCTABSHE HA MEeXAHUYHUTE KPpeNneXXHU CPeA-
CTBA HE € HEOBXOAMMO MpU ToBA. HalLuTe Adrepu
CA KOHCTPYMPOHU TAKA, Y& NOAMSHOTA HO eAACTO-
MEPHUS AQrep, PECMNeKTMBHO HA MOKPUBALLMTE
YACTU, € Bb3MOXXHO CAEA MOBAUIAHE HA FOPHOTO
CTpoeHe Ha 10 mm.

AedopMmpyemmtie Aarepy ce npoekmpaT 3d
BCEKM OTAEAEH CAy4aM. KATO MPABUAO, MOBEYETO
BAPWAOHTM HO PA3SMEPU U CTPOEXK HO CAOEBETE HA
EAACTOMEPHUTE AQrepmr, CA NMOAXOASLLM 30 MPO-
EKTHOTO HATOBAPBAHE. ETO 30O KOHCTpYKUMMTE
MOTFQT MHOTO MBKABO AQ CE MPUIANKAQAT KbM BCUYKM
KOHKPETHWN N3NCKBAHMS,
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Another positive aspect is, that this is a low main-
tenance bearing type. Without sliding compo-
nenfs it is even mainfenance free. In confrast to
the other bearing types the component that takes
the vertical load is clearly
visible for inspections. Elastomeric bearings have
been used successfully for decades and have
proven their durability. Should a bearing ex-
change nevertheless
become necessary, this task can be realised by lift-
ing the superstructure. Our bearings are designed
in a way that allows the exchange of the elas-
tomeric bearing or wearing parts by uplifting the
superstructure 10 mm.

Each deformation bearing is designed individually
case by case. Typically a range of different di-
mensions and layer compositions are suitable for
the proposed loads. Therefore, we can ftailor the
design of every bearing structure very flexible ac-
cording to the specific requirements.



3.1. ApmnpaHu eanacromepHu Aarepum no EN 1337-3
3. 1. Reinforced elastomeric bearings acc. EN 1337-3

O6wa nHeopmMmaums:

APMUPAHUTE EAACTOMEPHU AQrepy Ca Npomnsee-
AEHV OT CMNEeuMaAHM CMECKU CYPOB KAy4YyK M, NO
BPEME HA Mpoueca HA MPOW3BOACTBO, TAKA HA-
PEYEHATA BYAKOHM3ALUMS, CE€ CHABASBAT C APMMU-
PALLY AUCTOBE OT CTOMAHA, KOUTO OCUIYPSIBAT HE-
0B6XOAMMATA KOPABMHA. APMUPAHUTE EAACTOMEP-
HW AQrepu Ce OTAUYABAT C ABATOTPAVHOCT M AUMNCA
HQ rPVXXM 30 MOAAPBXKKA. OCBEH TOBA, HAKOW TUMNO-
BE MOraT, MPU ONPEAEAEHN YCAOBUS, AQ CE MOHTU-
paT 6e3 AOMbAHUTEAHU CTOMCHEHW KOHCTRYKLMN
(OrpaHUNYUTEAN).

EAQCTOMEpHATA YaCT B AQrepute € eAACTUYHO Ae-
dopmmpyema. CTeneHTa Ha AePOPMALIMS BbB BEP-
TMKOAHO HAMPOBAEHME (CMOYKBAHE) MPW MOCTOS-
HEH TOBAP Ce M3YNCASBA C TOYHOCT M OCTOBA MO-
CTOSIHHO. Bb3AEMCTBMETO HO BEPTUKAAHMSI TOBAP €,
MO MPABUAO, OFPAHMYEHO, TAKA Y€ TO MPUYMHSIBA
COMO BPEMEHHO CMAYKBOHE B OMPAHMYEH PA3MEP,
KOETO He NMPEACTABASIBA HUKOKBB NPOOAEM 3 MO-
BEYETO CTPYKTYPU.

MO pAsAMYHMU U3MBAHEHWS HO APMUPAHN EAACTO-
MepHU Aarepu. Tesn anarepu ce Tnnanpart e DIN EN
1337-3. PA3npoOCTpAHEHUTE B MOMEHTA TUNOBE CAO
OMMCAHK NOAPOBOHO NO-AOAY.

Tunoeetre eAQCTOMEPHU Aarepm

Tun B (1) — GPMUPAOH AQrep, HeOCUrypeH
NPOTUB XABb3raHe. [OPHATA MOBBLPXHOCT
NpPn TO3M TN AQrep € OT BCUYKM CTPA-
HM OT eAaCTOMEP. EAMHCTBEHO HATO-
BAPBOHETO U TPUEHETO NPEAOTBPA-
TSIBAT XAB3rAHETO.

Tun B/C (1/2) — apMUPAH Adrep, eAHOCTPAHHO
OCUINypEeH NPOTMB XAB3raHe. [Mpn To3n TN Adrep
AOAHATA MOBBPXHOCT CE€ OPOPMS OT BYAKOHUN3MPA-
HA (KbM AQrepqa) CTOMOHEHA NAOYA. Bb3MOXHO €,
CbLWO TAKA, W3MNOA3BAHE HA CTOMAHEHATA
NAOYA 30 AHKEPUPAHE HA AQrepaq, Hanpu-
Mep 4pe3 AOEAHV Wanbu, LWNUAKK,
BMHTOBE U T.H. BAQropAQpEHME HA eA-
HOCTPOHHOTO OCUIYyPSIBOHE MPOTMB
XAB3rAHE AQrepbT € NPOCT 30 MOHTOXK
N AEMOHTOXK. [P CNOAQHE HA HATUCKA
NoA MUHVMYMQ, KOWTO CE UBUCKBA, € HEODXOAVMO
aHKepUpaHe Ha Aarepa. Tun B/C moxe Aa ce 13-
NMOA3BA, QKO KOHCTRYKUMSATO Ce ABPXWM OT BCe-
CTPOHHO 3ACTOMOPEH UAM HAMPEYHO 3ACTOMOPEH
Aarep. Mpwu ».n. MOCToBe ce ynoTpebsiBAT, HE30BW-
CUMO OT HAYMHO HO HOTOBAPBAHE, BUHANM AQrepm
o1 wn B/C (1/2).

TO3M !N AQrep HaMUPA AOTTBAHUTEAHO MPUAOXKE-
H/E BbB BMCOKOTO CTPOUTEACTBO, HANMPUMEP, KATO
Bydep C e AHOCTPAHHO AHKEPUPAHE.

General information:

Reinforced elastomeric bearings are made of a
special rubber blend and are equipped with rein-
forcement steel sheets during the manufacturing
process, the so called vulcanisation. The steel
sheets provide the necessary stiffness. Reinforced
elastomeric bearings stand out through their low
maintenance and durability. Besides that, some
types can be used under certain conditions with-
out any additional steel structure (restraining).

The elastomeric part of the bearing is elastically
deformable. The deformation rate in vertical di-
rection (deflection) under permanent load is cal-
culable and stays constant. The influences of live
loads are generally small and the additional tem-
porary deflections caused by live loads are of a
minor degree and will cause no problems for most
structures.

There are different types of reinforced elastomeric
bearings. The different types are defined in the EN
1337-3. The most common types are described as
stated below.

Types of elastomeric bearings

Type B (1) - reinforced bearing, fully
covered with elastomer and comprising
at least two steel reinforcing sheefts. The
permanent load has to be sufficient for
slip prevention.

Type B/C (1/2) - reinforced bearing with one outer
steel plate on one surface. The steel plate allows
to use almost any means against slip protection
like dowels, threaded rods, bolts efc.The single

sided slip protection allows an easy bear-
ing installation and exchange. Slip pro-
tection is necessary in case of a pressure
less than the minimum pressure of the
bearing. Type B/C can be installed if the
construction is secured in its position e.g. by
a bearing that is fixed in all directions or frans-
versely fixed. This bearing type has always to be
used on railway bridges in Germany, indepen-
dently of the actual load situation.

An additional application for this bearing type is
the usage as an anchored buffer e.g. for building
constructions.

15
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Tun C (2) - apMUPaH Adrep, ABYCTPOHHO OCUrypeEH
NPOTMUB XAB3rAHE. [lpK TO3M TN AArep ABETe
KOHTAKTHWM NMOBBLPXHOCTM CA OPOPMEHM KATO
CTOMAOHEHU NAOYM. TTOAMSIHOTA HA TO3MU
Aarep 6e3 AOMbAHUTEAHW MEPKU €
TpyAoOeMKa. pu ,NAYBALWLO™ AQrepy-
BAHE TO3M TUM AQrep MOXe AQ NPEHa-
C$l, B 30BUCUMOCT OT TBBPAOCTIA HO Adre-
PA, XOPUIOHTAAHU YCUAUS (CIMPAYHU CUAM U MP.).

Mo-AOAY BKACTE MPUMEP 3A 3AMEHSIEM AQrep OT

mn C (2).

(—]
Aarep Tun C,
CbCTOSHME 30 MOHTMPAHE

original bearing type C,
installation condition

Tun C (5) — apMMpaH Aarep, ABYCTPOHHO OCUNYPEH
MNPOTVB XAB3rAHE MOCPEACTBOM BYAKOHU3VPOHM
KbM AQrepa paspaeAUTEAHN AUCTOBE ACMAPU-
HA. TbM KATO M3MCKBALLLOTO CE€ HATOBAPBAHE
HEe MOXe AQ 6bAE TOYHO AEDUHMPAHO,
ynotpebaTa HaA TO3U TMMN AQrep TPS0BA g
AQ C€ OrPAHUYM B KOHCTRYKLMK C NO-
HUCKN M3UCKBAHMS MAM BbB BMCOKOTO
CTPOUTEACTBO. IBNOA3BOHETO HA TO3M UM
AQrep B 3ACTOMNOPEHN KOHCTRYKLUMM MEXAY QHKEP-
HW, PECMNEKTVIBHO AQr€PHU MAOYM, € HEBL3MOYKHO
nopaAU NMPOPUAMPAHATA MOBBPXHOCT (HA MACYM-
Te).

3abeAeXXKa KbM NPEANA3BAHETO OT XAb3raHe

3a n3bopa HaO eAnacToMepeH Aarep ot Tmn B(1) no
TabAMUMTE 30 MPEABAPUTEAHO OPA3MEPSIBAHE
TPSI6BA AQ € HOAMYHO MUHUMOAHO HOASTAHE OT 3
N/mm?2, pecnekmeBHO 5 N/mm?2, BbpXy NAOLLTA HA
AQrepa.

B HOpMUTE N YKA3AHWATA HE € MOCOYEHO TOYHO
KOra AQ ce ynotpebssa Aarep ¢ e AHOCTPAHHO VAN
ABYCTPOHHO OFPOHWNYOBAHE HA XAB3rAHETO. Hue
NPENOPBYBAME HAAMYME HO MUHUMOAHO HOASFQHE
ot 1 N/mm? npu ynotpeba Ha Aarep ot n C(5).
OTAVMYOBALLMTE CE OT TOBA U3NCKBAHKS HO [€PMAaH-
CKUTE XXene3Hnym CoLlo Tp9I6BO Ad Ce Crna3edr.

NoseAeHne npu noxap

Aarepute o1 EAQCTOMEPHA CMEC OT XAOPOMPEHOB
KOy4yK CO TRYAHO 3AMNAAMMW 1 3AraCBAT OT CAOMO
cebe cu CAeA YraCBOHE HO MACMbBKA.
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Aarep, CbCTOsHME NPEeAM NOAMSIHA
(HOBUSIT AQFEP HE MOXKE Ad Bbae
MOHTUPQH B TOBA CBCTOSIHME)

original bearing, condition before
exchange
(new bearing can not be
installed in that way)

Type C (2) - reinforced bearing, both bearing sur-
faces are formed of steel plates to
allow a slip protection. Bearing ex-
changes of this type are difficult to
conduct without additional measures.
As a floating bearing this bearing type
can, depending on the stiffness, fransfer
horizontal loads (breaking efc.). An exam-
ple type C (2) bearing exchange is shown below.

S~

— 3aBapsiBaHE
|7 L LL LT L Ll o0 .
- welding

gLl
N

[=

PelleHVe: AarepsT ce MOHTVPA
B HEHAMPErHATO ChCTOSHNE,
KOTO FOPHATA My NAQYA Ce 30-
BAPSIBA

solution: bearing exchange in
relaxed state with welded top
plate

Type C (5) - reinforced bearing, both bearing sur-
faces are slip protected by profiled steel plates

_(e.g. checker plates, non slip steel
“dl plates). Due fo the fact that the re-
& quired load can not be defined ex-
actly it should only be used for struc-
tures with minor loads or for building
: constructions. Because of the profiled

surfaces it can not be employed between re-
straining structures.

Note on slip prevention

The selection of a type B(1) elastomeric bearing
according to the pre-dimensioning tables requires
a minimum pressure of 3 N/mm? or 56 N/mm re-
spectively, referring fo the plan area of the bear-
ing.

In the standards and regulations it is not defined,
when a bearing with single sided or double sided
slip protection has to be employed. For the usage
of Type C(5) bearings we recommend a minimum
pressure of 1 N/mm?2 The deviating requirements
of the Deutsche Bahn AG are to be considered.

Fire behaviour

Elastomeric bearings made of CR rubber are of
low flammability. The fire goes out by itself once
the flame is removed.



NMpeABApPUTEAHO Opa3MepsBAHe
Nofe on the preliminary design

AHAAUSBT HA NPUFOAHOCTTA HO EAACTOMEPHUTE AO-
repuv ceraacHo EN 1337-3 3a npeaBMAEHATA yNo-
Tpeba ce OTAMYABA KOPEHHO OT NPEAMUCAHUSTA
Ha cTtapwus (cTaHAapT) DIN 4141, npyv KOMTO MAKCU-
MOAHUTE CTOMHOCTU HO HATOBAPBAHETO, N3MECTBA-
HETO N POTAUMSTA BIXA 3AATAEHN. [0 NPUYMHA HA
KOMMNAEKCHOCTTA, BpOSIT HA U3MCKBAHMSTA M HA AUM-
CBALLMTE TPOHUYHU CTOMHOCTM 30 OTAEAHUTE
Bb3AEVCTBIS, HE MOTaAT AQ 6BAAT CH3ACAEHM BEYE
npeum3Hm TABAULM, KOKBUTO BIXA NO3HATM HA MOA3-
BATEAUTE pOCera.

Bbnpekun TOBQ, NPUAOXKEHUTE AOKYMEHTU
CbABPXAT TABAVLM 30 APMUPCHU EAACTOMEPHM
AQrepu, KOUTo Ce OTHACHT 30 CTAHAQPT-
HUTE KOHCTPYKUMM Ha GUMBA., Tean 1a6- |
ALY 30 MPEABAPUTEAHO OPA3MEPSBA-
He TPsOBA AQ NO3BOASIBAT CAMO rpy6bo n i
ObP30 NIYNCASIBOHE HA POA3MEPUTE HA
Aarepute. CbAbPXKALLMTE CE B TSIX pos—
MEPW CA XAPAKTEPHU PA3MeEpPK 3a rpa-
HUYHUTE CBCTOSHMSI HO €CKNAOATALIMOH-
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HAOTA HOAEXAHOCT. 30 €AHO TOYHO U3-
BbPLLBAHE HO AHAAMS, B HOLWATA UHTEP-
HeT CTpaHMua www.gumba.de e Ha
PA3MNOAOXKEHNE EAEKTPOHHA MPOrpPaAMa C PbKO-
BOACTBO (KbM Hes). T Beye NO3BOASIBA OMTMMAAEH
1n36OP HA AQrep, Tbi1 KATO TAOM CA 30AOXKEHWN HOA
3000 pasmepn Aarepun. Hapea € TOBA, HA pPA3no-
AOXKEHME 30 M3BOP CA N YCTOHOBEHUTE MO3HATU
pPa3MEPKU CbC CTPOEXA HA CAOEBETE CBIAACHO
CTaHAQPTA HO GUMBA (CbOTBETCTBALLIA HO CTAPWUSI
DIN 41417), KOKTO 11 CTAHAQPTHUTE PA3MEPU AQrepu
CBIAACHO EN 1337-3.

AKO He Ca HOAMUE TOAEMWM 3CABBPTOHMS KATO
Bb3AENCTBMS, 30 Adrep ¢ pasmepu 300 x 400 mm
TABAMLATA ACBA EAMH MPUBANIUTEAEH U CPOBHUM
C YKOA3AHMETO CBrAacHO EN 1337-3 pesyatar. 3a
NO-MOAKM AQrepm KOMOVMHAUMSTA OT MAKCUMOAHM-
T€ CTOMHOCTM HO M3MECTBAHETO W HATOBOPBAHETO
61 MOTAQ ACPV AQ MPEBULLIV AOMYCTUMMTE CTOMHO-
CT1 cbrAacHO EN 1337-3, AOKATO NpK NO-TOAEMUTE
AQrepu Ca HAAULE OLLLE PE3EPBM.

¥

The analysis of elastomeric bearings for the pro-
posed application according to EN 1337-3 differs
fundamentally fo the requirements of the old DIN
4141, where maximum values for load, displace-
ment and rotation could be used. Due to the com-
plexity, the number of requirements and the miss-
ing design values for different loads, it is not possi-
ble to provide the designer with accurate, well
known fables any more.

However, this catalogue includes tables of rein-
forced elastomeric bearings that are standardised
by GUMBA. The pre-dimensioning ta-
bles allow a rough estimation of the
bearing dimensions. The data provid-
ed are characteristic values for the
service limit state (SLS). For a more de-
tailed analysis we provide a pro-
gramme on our website
www.gumba.de, instructions for use
are included. This allows an ideal
bearing design as the programme
uses a range of more than 3000 bear-
ings. Within this selection there are the established
standard GUMBA bearings (according to the old
DIN 4141), as well as the standard bearing sizes ac-
cording to EN 1337-3.
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Compared to the analysis according fo EN 1337-3,
the dafa of the fables (page 18 — 23) for bearing
size 300 x 400 mm provides a roughly similar result
in the absence of high rotations. For smaller bear-
ings the limits according to EN 1337 — 3 can be ex-
ceeded af a combination of maximum values for
displacement and vertical load, while there are
still reserve capacities for bearings with larger di-
mensions.
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TabAnLM 30 NPEeABAPUTEAHO OPA3MepPssBaHEe HO CTAHAAPTHU Aarepu GUMBA
Pre-dimensioning tables for standard GUMBA bearings

Beudkm cTorlHOCTU €A 3d IPAHMHO CBHCTOSHUE HA eKCMNAOATALIMOHHA HaAeXAHOCT - All values are for serviceability limit state (SLS)

MakcumanHo 5unycmum bebJ/1 Ha 3aebpmaHe
-3a 0cma Ha 3aébpmaHe ycriopeoHa Ha rno-Objieama cmpaHa 8 raHa unu 3a 1agepu ¢ Kpbab/l rnaH

MakcumanHo dorycmum eepmukaneH mosap Permissible angle of rotation
Permissible vertical joad -for the axis of rotation parallel to the longer side in plan and for bearings of circular plan
Pasmep Ha nazepa 8 rniaH MuHumanHo HansizaHe 3a cuecypHocm rnpomus xnb32aHe
Dimension of pian area Minimal pressure for safety against sliding
MWH. HansraHe MWH. Hanaraxe
min. Pressure min. Pressure ¢
= 3 N/mm? < 3 N/mm?
Tun/Type B (1) Tun/Type C (2) n/and C (5)| | Tun/Type B/C (1/2)
® 0-0 % % NN '-2 (o} % % ° Q 4
[} © - E Qo Q @ (]
2 2 x |3 Tk 5 .<l§l—>'§l—>§ R 5 z |ES
[e] - @®© = o > +| L o» 5 92l Flo w|® w|o @l + I o 2lle 6|l ©
= [ eollt S oles 31T T ol ol QT S o e gllesS2s
Seo E>xllee|50|c 8lloee|Se(Solg 8lleel52|s ]S .
o ® © E e I gl c|lo <l o8 S 5 cClo o I gl @ c|o ||l 3al@3d
cEo|l 5 S e|@F|slISe|SS|ES[ec]l8e(QS|e]Sx|8x
s 29 sellEc|&S|z||2c|C€2|e2|Zc|[B 8| &2 (2] |e x|
IR (B FEIEE N PR A A R R e EEEE
.2 s c o 21¢ = =3 <2 |8 =[S =|ad =] 2= = |38 <l Qg Q@
55| 88 |[a%||z2|85|88|z2|25|35|88|(28| 88 |88|cgie
m>| am wWo|lSA(OrF|HuU|lSA(oF|O-|(HU|SAQ|O0F |HW||ao <|a <
MN |mm Bp./Nr||mm mm mm rad/1000
1 7 14 10 - - - - - - - 4
2 11 21 15 7 42 32 10 9 31,5 | 12,5 8
0,10(100x100 3 14 28 20 11 49 39 15 12 | 38,5 (17,5} 12
0,15(100x150 4 16 35 25 14 56 46 20 15 | 455 | 225} 16
5 18 42 30 16 63 53 25 17 | 52,5 | 27,5 20
6 - - - 18 70 60 30 - - - 24
1 7 14 10 - - - - - - - 3
2 11 21 15 7 42 32 10 9 31,5 |1 12,5 6
0,30(150x200 8 14 28 20 11 49 39 15 12 | 28,5 | 17,5 9
4 18 35 25 14 56 46 20 16 | 455 [ 225]| 12
5 21 42 30 18 63 53 25 19 | 52,5 | 27,5 15
6 23 49 35 21 70 60 30 22 | 59,5 (325]| 18
7 25 56 40 23 77 67 35 24 | 66,5 | 37,5 21
8 27 63 45 25 84 74 40 26 | 73,5 (425 24
9 28 70 50 27 91 81 45 28 | 80,5 (475 27
10 - - - 28 98 88 50 - - - 30
1 9 | 19 | 13 - - - - - - - 3| 4
2 15 30 21 11 49 39 16 13 | 39,5 | 18,5 6 8
0,31|9 200 8 20 41 29 17 60 50 24 19 | 50,5 | 26,5 9 12
0,63(200x250 4 26 52 37 22 71 61 32 24 | 61,5 [ 345]|| 12 | 16
0,75(200x300 5 30 63 45 28 82 72 40 29 | 725 [425]|| 15| 20
1,00/200x400 6 34 74 53 32 93 83 48 33 | 83,5 [505]|| 18 | 24
o 7 36 85 61 |(e35 | 104 | 94 56 36 | 945 [ 585 21 | 28
8 - - - 37 | 115 | 105 | 64 - -7 - 24 | 32
bpotl Ha crioeseme enacmomep [ebenuHa Ha HeHamoegapeHusi nazep
Number of elastomer layers Makcuman+o dorycmumo uamecmeaHe Mexdy 20pHama Thickness of unfoaded bearing
u donHama cmpaHa Ha nazepa
Permissible disp/acement between the superstructure and
substructure




TabAuuM 30 NPeABAPUTEAHO Opa3MepsIBaHe HO CTAHAAPTHU Aarepu GUMBA
Pre-dimensioning tables for standard GUMBA bearings

BcymMKn CTOMHOCTM €A 3Q IPAHVMHO CBCTOSHMUE HAO €KCNAOATALMOHHA HOAEXAHOCT - All values are for serviceability limit state (SLS)

MWH. HansraHe

min. pressure

MWH. HanaraHe

min. pressure

= 3 N/mm? < 3 N/mm?
Tun/Type B (1) Tun/Type C (2) n/and C (5)||Tun/Type B/C (1/2)

o | s2o |l & g Tale ol ) S
2 s x || 3 L | = 5“ .\'IEI—>|§I—>,CE_> , L] @ ,CE_> %c%%
- (R ESAERAE R AR R A R AR
ro| B - € Slloe|ls 2|l 2lloe|S (S 0| llee| 52| 2llAE|lA S
33| s E ||[SE|Zc|SE|cElZce|5E[8E|cE|Ece|8E|CE|B828¢
53| 25 |las|BEle2|e2|Bc|8s|8e|ed|Es g |2 B se
£5| SO 2 Eo|lTElsFlls o|las|xs|(sFl|5 ol S |SF|[205|2B
ES| SE||cglleg|Sslewl|leS|ew|owlewlleS Ss|8%]lc ez
25| 88 ||a2|(32|28|c8|lz8|2S|25(e8|lz225(g8EQee
23|l &a |[|ocl|fa|lor|dul||2a|8R|88|aul||fsa8|0L8 |[dulls <|s &
MN |mm Bp./Nr||mm mm mm rad/1000
1 9 19 13 - - - - - - - 3 4

2 15 | 30 | 21 11 49 | 39 16 13 | 39,5 [ 185]| 5 8

0,60 & 250 3 20 | 41 29 17 | 60 [ 50 | 24 19 [ 50,5 | 26,5 8 | 12
1,30| 250x400 4 26 | 52 | 37 22 | 71 61 32 24 | 61,5 |34,5(| 10 | 16
5 32 | 63 | 45 28 | 82 | 72 | 40 30 | 72,5 | 42,5 13 | 20

6 37 | 74 | 53 34 | 93 | 83 | 48 35 | 835|505 15 | 24

7 40 | 85 | 61 38 | 104 | 94 | 56 39 | 945|585 18 | 28

8 43 | 96 | 69 41 | 115 | 105 | 64 42 | 105,5]| 66,5 20 | 32

9 46 | 107 | 77 44 | 126 | 116 | 72 45 | 116,5]| 745 23 | 36

10 - - - 46 | 137 | 127 | 80 - - - 25 | 40

1 9 19 13 - - - - - - - 2 3

2 15 | 30 | 21 11 49 | 39 16 13 | 39,5 | 185]| 4 6

0,90 & 300 3 20 | 41 29 17 | 60 [ 50 | 24 19 | 50,5 [ 26,5]| 6 9
1,80| 300x400 4 26 | 52 | 37 22 | 71 61 32 24 | 615|345 8 | 12
5 32 | 63 | 45 28 | 82 | 72 | 40 30 | 72,5 | 42,5 10 | 15

6 37 | 74 | 53 34 | 93 | 83 | 48 35 | 83,5 |505( 12 | 18

7 43 | 85 | 61 39 | 104 | 94 | 56 41 | 945 | 285(| 14 | 21

8 46 | 96 | 69 44 | 115 | 105 | 64 45 | 105,5]| 66,5 16 | 24

9 50 | 107 | 77 48 | 126 | 116 | 72 49 (116,5| 745|| 18 | 27

10 52 | 118 | 85 51 | 137 | 127 | 80 52 | 127,5] 82,5 20 | 30

11 55 | 129 | 93 53 | 148 | 138 | 88 54 |138,5]|90,5(| 22 | 33

12 - - - 56 | 159 | 149 | 96 - - - 24 | 36

1 11 24 16 - - - - - - - 4

2 19 | 39 [ 27 15 | 56 | 46 | 22 17 | 47,5 | 24,5 8

1,20| @ 350 3 27 | 54 | 38 23 | 71 61 33 25 | 62,5 | 33,5 12
4 34 | 69 | 49 31 86 | 76 | 44 33 | 77,5 | 46,5 16

5 42 | 84 | 60 39 | 101 | 91 55 40 | 92,5 | 57,5 20

6 50 | 99 | 71 46 | 116 | 106 | 66 48 | 107,5] 68,5 24

7 55 | 114 | 82 52 | 131 | 121 | 77 53 | 122,5] 79,5 28

8 59 | 129 | 93 57 | 146 | 136 | 88 58 | 137,51 90,5 32

9 63 | 144 | 104 61 | 161 | 151 | 99 62 | 152,5]101,5 36

10 66 | 159 | 115 64 | 176 | 166 | 110 65 | 167,5]112,5 40
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TabAnLM 30 NPEeABAPUTEAHO OPA3MepPsBaHe HO CTAHAAPTHU Aarepu GUMBA
Pre-dimensioning tables for standard GUMBA bearings

Beudkm CTOlHOCTU €A 3d IPAHMHO CBHCTOSHUE HA eKCNAOQTALIMOHHA HaAeXAHOCT - All values are for serviceability limit state (SLS)

MWH. Hansirane MUWH. HansaraHe
min. pressure min. pressure
2 5 N/mm? < 5 N/mm?
Tun/Type B (1) Tun/Type C (2) w/and C (5)| | Tun/Type BI/C (1/2)
o | o= |2 g HEEE s .
gl ex 8 [[als [Bol.<lEF|ER|E lloele (B IE<E5
2 |8 [|S8[|TZ(Eg|88|=2|2g|2gl88T2|5g|88l5g5S
N Exllee|50|c 8lloe|S e[S eflg 8llee[5 2|5 E]l2E|2 .
33| s E |[da=||5c|& &|CX|[Ec|sE|lss|CE|[Ec|SE|CEl|Z8a s
SS| Za ||=sll2slec|s2l|8s(ge|ge|lgL|l[Bs|leg |-
SRR B FEIEE R RS EE A PRI B ES
AR EE B I EEAENE ER BRI EE R B EE R R R
25| 38 [|c2||22|68|e8|32|28|288|8E|Z2(a8|SE|EEE
m>|( am wolfSO|OF|HW|SOQ|O+F|(OFH|HW|ISAO|(O0O+ [Huw||a <|A <
MN [mm Bp./Nr.]{mm mm mm rad/1000
3 27 | 54 | 38 23 | 81 61 33 25 | 67,5 |335]| 8
4 34 | 69 | 49 31 9 | 76 | 44 33 | 82,5 |46,5]| 10
2,40(350x450 5 42 | 84 | 60 39 | 111 | 91 55 40 | 97,5 | 57,5|| 13
6 50 [ 99 | 71 46 | 126 | 106 | 66 48 | 112,5| 68,5 15
7 55 [ 114 | 82 52 | 141 | 121 | 77 53 | 127,5| 79,5|| 18
8 59 [ 129 | 93 57 | 156 | 136 | 88 58 | 142,5| 90,5|| 20
9 63 | 144 | 104 61 | 171 | 151 | 99 62 | 157,5|101,5) 23
10 66 [ 159 | 115 64 | 186 | 166 | 110 65 | 172,5|112,5)| 25
3 27 | 54 | 38 23 | 81 61 33 25 | 67,5 |355]| 6 9
4 34 | 69 | 49 31 96 | 76 | 44 33 | 825|465 8 | 12
1,90| 9 400 5 42 | 84 | 60 39 | 111 | 91 55 40 | 97,5 | 57,5]| 10 | 15
3,00(400x500 6 50 [ 99 | 71 46 | 126 | 106 | 66 48 | 112,5| 68,5 12 | 18
7 57 | 114 | 82 54 | 141 | 121 | 77 56 | 127,5|79,5|| 14 | 21
8 62 [ 129 | 93 60 | 156 | 136 | 88 61 | 142,5|90,5|| 16 | 24
9 67 | 144 | 104 65 | 171 | 151 | 99 66 | 157,5|101,5)| 18 | 27
10 70 | 159 | 115 69 | 186 | 166 | 110 70 | 172,5|112,5]| 20 | 30
11 74 | 174 | 126 72 | 201 | 181 | 121 73 | 187,5|123,5|| 22 | 33
12 - - - 75 | 216 | 196 | 132 - - - 24 | 36
3 27 | 54 | 38 23 | 81 61 33 25 | 67,5 | 335]| 6 9
4 34 | 69 | 49 31 96 | 76 | 44 33 | 825|465 8 | 12
2,40 @450 5 42 | 84 | 60 39 | 111 | 91 55 40 | 97,5 | 57,5 10 | 15
4,21|450x600 6 50 | 99 | 71 46 | 126 | 106 | 66 48 | 112,5| 68,5 12 | 18
7 57 | 114 | 82 54 | 141 | 121 | 77 56 | 127,5|79,5|| 14 | 21
8 65 [ 129 | 93 62 | 156 | 136 | 88 63 | 142,5|90,5|| 16 | 24
9 70 | 144 | 104 67 | 171 | 151 | 99 68 | 157,5|101,5)| 18 | 27
10 74 | 159 | 115 72 | 186 | 166 | 110 73 | 172,5|112,5]| 20 | 30
11 78 | 174 | 126 76 | 201 | 181 | 121 77 | 187,5|123,5|| 22 | 33
12 82 | 189 | 137 80 | 216 | 196 | 132 81 | 202,5|134,5|| 24 | 36
13 85 | 204 | 148 83 | 231 | 211 | 143 84 | 217,5|145,5|| 26 | 39
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TabAuuM 30 NPEeABAPUTEAHO OpA3MepPsIBaHE HO CTAHAAPTHU Aarepyn GUMBA
Pre-dimensioning tables for standard GUMBA bearings

BcumKy CTOMHOCTU €A 30 IPAHNMHO CBCTOSHUE HO eKCNAOQTALMOHHA HOAEXAHOCT - All values are for serviceability limit state (SLS)

MWH. Hansraxe MWH. HansaraHe
min. pressure min. pressure
=5 N/mm? <5 N/mm?
Tun/Type B (1) Tun/Type C (2) n/and C (5)]| Tun/Type B/C (1/2)
o | g |l & g . TolE2l® s . [T
gl ex 18 lloale (B0l xlEERE Jluale (8. l2cE0
o ST NEglF*sgledlls*|gsg|lgglesd|ll+*|5g|gdlleglss
ro| B - Exllee|50|c Elloe|Se|Selg 8llee|[52|s E]|l2E|R &
o | ® E sZllZc|8S|exl|zEc|SE|8Llex|[Ec|8 L[ =2]|T2EC
ES| T ||axs|/BEle| 2B E|loC|(gS|E2||RE| S |82
s5| So|leel|68|Tc(EF]|s8|as|ar|EF||6 8| 2E|EF||I2B|ED
=8| S ||Sclleg|so|S |||l |S || 82 |5 ]E oo
55| 85 [a2|l22|285|88|l58|25|25|88|58|85|88|cgiy
m>| am wno|lfSO|0OrF|(HW|SA|o+-|(OFH|HW|ISO|(O0O+ [HuW||H <|H <
MN [mm Bp./Nr.][mm mm mm rad/1000
3 27 54 38 23 81 61 33 25 | 67,5 | 33,5 6 6
4 34 | 69 | 49 31 96 76 | 44 33 | 82,5 | 46,5 8 8
2,90 @500 5 42 84 60 39 [ 111 | 91 55 40 | 97,5 | 57,5] 10 | 10
3,60 @550 6 50 | 99 71 46 | 126 | 106 | 66 48 | 112,51 68,5 12 [ 12
4,50(500x600 7 57 | 114 | 82 54 | 141 | 121 | 77 56 | 127,51 79,5|| 14 | 14
8 65 [ 129 | 93 62 ( 156 | 136 | 88 63 (142,5]| 90,5 16 | 16
9 72 | 144 | 104 69 | 171 | 151 [ 99 71 [ 157,5|101,5)( 18 | 18
10 77 | 159 | 115 75 | 186 | 166 | 110 76 | 172,51112,5]( 20 | 20
11 82 | 174 | 126 80 | 201 | 181 | 121 81 | 187,5]123,5| 22 | 22
12 86 | 189 | 137 84 | 216 | 196 | 132 85 | 202,5|134,5|| 24 | 24
13 89 | 204 | 148 88 | 231 | 211 | 143 89 | 217,5|145,5|| 26 | 26
14 93 | 219 | 159 91 | 246 | 226 | 154 92 |(232,5|156,5) 28 | 28
15 - - - 94 | 261 | 241 | 165 - - - 30 | 30
3 35 70 50 32 95 75 | 45 33 | 825|475 6 6
4 46 | 90 65 42 | 115 | 95 60 44 | 102,5]| 62,5 8 8
4,10 @ 600 5 56 [ 110 | 80 53 [ 135 | 115 | 75 54 | 1225|775 10 [ 10
5,00 @ 650 6 67 [ 130 | 95 63 [ 155 | 135 90 65 | 14251 925|( 12 | 12
6,30(600x700 7 77 | 150 | 110 74 | 175 | 155 [ 105 75 | 162,51107,5| 14 | 14
8 86 [ 170 | 125 84 | 195 | 175 | 120 85 | 182,5|122,5|| 16 | 16
9 93 | 190 | 140 91 | 215 | 195 | 135 92 |(202,5|137,5)( 18 | 18
10 99 | 210 | 155 98 | 235 | 215 | 150 98 | 222,5|152,5)( 20 | 20
11 105 | 230 [ 170 || 103 | 255 | 235 | 165 || 104 | 242,5|167,5) 22 | 22
12 109 | 250 | 185 || 108 | 275 | 255 | 180 || 109 | 262,5|182,5)| 24 | 24
13 113 | 270 | 200 || 112 | 295 | 275 | 195 || 113 | 282,5|197,5) 26 | 26
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TabAnLM 30 NPEeABAPUTEAHO OPA3MepPsBaHe HO CTAHAAPTHU Aarepu GUMBA
Pre-dimensioning tables for standard GUMBA bearings

Beudkm CTOlHOCTU €A 3d IPAHMHO CBHCTOSHUE HA eKCNAOQTALIMOHHA HaAeXAHOCT - All values are for serviceability limit state (SLS)

MWH. HansiraHe MUWH. Hansrane
min. pressure min. pressure
=5 N/mm? <5 N/mm?
Tun/Type B (1) Tun/Type C (2) u/and C (5)]| Tun/Type B/C (1/2)
o | o= |8 g AR s . I
2 s x |3 Lo ® EH.<E¢E¢§ L 2| @ E 5:52
- (Y [ AR e E R R S AR (T
el Exllec|50|lc 8lloe|Se|(Soflg8llee[52g 8l|l2E|A G
o 6| @ E sl Z |8 Clex|[zc|5L|3L|x||Zc| 8L |@X||SClgC
c 9 A & 5 gE o Ol = 8 gElD_Q © 2.9 gE o O 2.9 o Xle X
£S5 o ||eE|ll5 8|2E|EF|58|& | &s|5F||5 8| 2 |EF||g5|es
=S| £ SS|les g—ga—i 88| s [s=|5 ] 8= g': 3+l elc e
55| 38 ||s8|l22|cs|e8l32|23|e3|88[32e3|88EQET
m>| oo LnolSO|0OF|HW|SA|Oo+-H|(OFH|HW|ISO|O+ [HW||H <A <
MN |mm Bp./Nr||mm mm mm rad/1000
3 35 [ 70 50 32 [ 95 | 75 | 45 33 [ 825|475 6 6
4 46 | 90 65 42 [ 115 | 95 | 60 44 [ 102,5] 62,5 8 8
5,80| @ 700 5 56 [ 110 | 80 53 [ 135 | 115 | 75 54 (1225 77,5] 10 | 10
6,60| & 750 6 67 [ 130 | 95 63 [ 155 | 135 90 65 (14251925 12 | 12
8,40( 700x800 7 77 | 150 | 110 74 [ 175 | 155 | 105 75 |[162,5]107,5) 14 | 14
8 88 [ 170 | 125 84 [ 195 | 175 | 120 86 |[182,5]122,5) 16 | 16
9 98 [ 190 | 140 95 [ 215 | 195 | 135 96 | 202,5|137,5) 18 | 18
10 105 | 210 | 155 || 103 | 135 | 215 | 150 || 104 | 222,5|152,5|| 20 | 20
1M 112 | 230 | 170 || 110 [ 255 | 235 | 165 || 111 | 242,5|167,5|| 22 | 22
12 118 | 250 | 185 || 116 | 275 | 255 | 180 || 117 | 262,5|182,5|| 24 | 24
13 123 | 270 | 200 || 121 [ 295 | 275 | 195 || 122 | 282,5|197,5|| 26 | 26
14 127 | 290 | 215 || 126 | 315 | 295 | 210 || 127 | 302,5 |212,5|| 28 | 28
15 131 | 310 | 230 || 130 | 335 | 315 [ 225 || 131 | 322,5|227,5|| 30 | 30
5 41 79 | 59 38 [ 104 | 84 54 40 | 91,5 | 56,5 6 6
4 54 [ 102 | 77 50 [ 127 | 107 | 72 52 [ 114,5]| 74,5 8 8
7,50| @ 800 5 67 [ 125 | 95 63 [ 150 | 130 | 90 65 [137,5]925] 10 | 10
8,50| I 850 6 79 | 148 | 113 76 | 173 | 153 | 108 77 | 160,5]110,5)( 12 | 12
9,60(800x800 7 92 (171 | 131 88 [ 196 | 176 | 126 90 ([ 183,5]128,5) 14 | 14
8 104 | 194 | 149 || 101 | 219 | 199 | 144 || 103 | 206,5 | 146,5|| 16 | 16
9 115 | 217 | 167 || 113 | 242 | 222 | 162 || 114 | 229,5|164,5|| 18 | 18
10 124 | 240 | 185 || 122 | 265 | 245 | 180 || 123 | 252,5182,5|| 20 | 20
11 131 | 263 | 203 || 129 | 288 | 268 | 198 || 130 | 275,5[200,5)| 22 | 22
12 138 | 286 | 221 || 136 | 311 | 291 | 216 || 137 | 298,5|218,5|| 24 | 24
18 144 | 309 | 239 || 142 | 334 | 314 | 234 || 143 | 321,5|236,5|| 26 | 26
14 149 | 332 | 257 || 147 | 357 | 337 | 252 || 148 | 344,5|254,5|| 28 | 28
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TabAuuM 30 NPeABAPUTEAHO Opa3MepsIBaHe HO CTAHAAPTHU Aarepu GUMBA
Pre-dimensioning tables for standard GUMBA bearings

BcymMKn CTOMHOCTM €A 3Q IPAHVMHO CBCTOSHMUE HAO €KCNAOATALMOHHA HOAEXAHOCT - All values are for serviceability limit state (SLS)

MWH. HangaraHe

min. pressure

MWH. Hansraxe

min. pressure

=5 N/mm? <5 N/mm?
Tun/Type B (1) Tun/Type C (2) n/and C (5)] | Tun/Type B/C (1/2)
- - || 8 g ENHEAE s [, [®
2 §" 3 N l3“.\'53'5!3‘?_’ Lo ® E’ z |23
I Y A AR A E R AR R il A ] (=l
ol S [[E2lee|5E|Ee)le|EE|E8|E8 o588 L|2EEE
o | @ E sSl[Zc|8 c|lex]|lzc|5C(aL|oxlZEc| 85| x<||B2TcC
SOl T8 |{lcsllBE|leS|s 2|8 E|loc|vs|sellBE|l e |E2|loEmx
5| g2 ||2Ells8|af|EF||C E|2F|ar|Er|l5 8| 2 |EF][20|Es
m>| am No|SO|OF|Hu||SA|joF|O+—|HWU|SQ| 0+ ([Hw||0 <[ <
MN [mm Bp./Nr]{mm mm mm rad/1000
3 41 79 | 59 38 [ 104 | 84 | 54 40 | 91,5 [ 56,5|| 5 5
4 54 | 102 | 77 50 [ 127 | 107 | 72 52 (1145 745]|| 6 6
9,50| @ 800 5 67 | 125 | 95 63 [ 150 | 130 [ 90 65 [137,5(925]|| 8 8
12,00{900x900}| 6 79 | 148 | 113 76 | 173 | 153 | 108 77 | 160,5(110,5(| 9 9
7 92 | 171 | 131 88 | 196 | 176 | 126 90 | 183,5(128,5(( 11 | 11
8 104 | 194 | 149 || 101 | 219 | 199 | 144 || 103 | 206,5 [146,5]| 12 | 12
9 117 | 217 | 167 || 113 | 242 | 222 | 16 115 | 229,5 |164,5]| 14 | 14
10 128 | 240 | 185 || 126 | 265 | 245 | 180 || 127 | 252,5 [182,5]( 15 | 15
11 137 | 263 | 203 || 135 | 288 | 268 | 198 || 136 | 275,5 (200,5] 17 | 17
12 145 | 286 | 221 || 143 | 311 | 291 | 216 || 144 | 298,5 (218,5]| 18 | 18
13 152 | 309 | 239 || 150 | 334 | 314 | 234 || 151 | 321,5(236,5]| 20 | 20
14 158 | 332 | 257 || 156 | 357 | 337 | 252 || 157 | 344,5 (254,5] 21 | 21
15 163 | 355 | 275 || 162 | 380 | 360 | 252 || 163 | 367,5 (272,5] 23 | 23
16 168 | 378 | 293 || 167 | 403 | 383 | 270 || 391 | 390,5 [290,5]| 24 | 24
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OCHOBU HO opa3mepsaBaHeTo CbrAacHo EN 1337-3
Design basics acc. to EN 1337-3

3a NPOU3BOACTBOTO M CTRYKTYPHMUS AHAAM3 HO Ap-
MUPOHUTE EAACTOMEPHU AArepy BAXKMN, U3KAKOYM-
TEAHO, XOPMOHU3NPAHATA eBponencka Hopma EN
1337-3. HOUMOHOAHUTE HOPMM HIAMAT MOBEYe BA-
AMAHOCT. EN 1337-3 BOXKM 30 APMUPAHN E€AACTO-
MEPHM Adrepu ¢ pasmepu B NAaH A0 1200 x 1200
MM 1 PErAAMEHTUPA YNOoTPeOATA HA TE3M AQrepm
B TEMMEPATYPHU rPaHULM OT -25°C A0 +50°C, kparT-
KOBpeEMEHHO A0 +70° C. 3a Temneparypu no
BpeMe Ha pabota (Ha Aarepa) noa -25°C a0 -40°C
BODKAT CNEUMOAAHM MPABUAQ. [Tpn HEOBXOAMMOCT
Te TPSIOBA AQ CE€ AOTOBAPST AOMBAHUTEAHO.

MN3BAeyeHneTo oT EN 1337-3 NOKA3AHO NO-AOAY NO-
KQ3BA FACBHUTE CTBINKW HA MPOEKTUPAHETO HA eAd-
CTOMEPHU Aarepw. LLle HamepuTe B TO3M CTAHAQPT
AOMBABALLN 30BEAEXKKN U NO-HATATBLUHW YKO3AHMS
30 NPUAQraHE HA CTBAKUTE 3A N3YMNCASIBOHE, KOKTO
M MPUHAAAEXKALMTE KbM TOBA HYACTM HA MOPEAU-
yoTta Hopmu EN 1337.

30 Opa3MEPSIBAHETO HO EAACTOMEPHUTE AQrepU,
cbraacHo EN 1337-3, 1psibea AQ Ce NPUACIraT Opa3-
MEPUTEAHUTE CTOMHOCTM (MPOEKTHN CTOWMHOCTK,
KOETO O3HAYOBA Bb3AENCTBUATA, BKAKOUNTEAHO DOK-
TopUTE 30 CUTYPHOCT). AHOAM3BT CE U3BBLPLLBA MNP
TOBA B MPAHNYHOTO CbCTOSIHME HA TOBAPOHOCKUMO-
cnocobHocTra (ULS).

1. MprMHUMNK HO OpAa3MepPIBAHETO

[OOHUYHUTE CTOMHOCTU CE OMPEAEAST B IOOHUYHO-
TO CbCTOSIHNE HO TOBAPOHOCUMOCHOCOBHOCTIA 3a
o6LLATa AEDOPMALS OT BEPTUKAAEH TOBAP, M3Me-
CTBAHE U 30BBPTAHE, KOKTO U 30 ACDOPMALMGTA OT
PE3YATAHTHOTO U3MECTBAHE.

TabAMLATa HAO CTPAHMLA 28 MOKA3BA, KATO MNpwi-
MepP, KO AQHHM CA HEOOXOAMMM 30 OPA3MEPSIBA-
He Ha Aarep cbrAadcHO EN 1337-3. Ta Moxe A ce
M3MOA3BA KATO MOAAOXKKO 30 OOXBALLLAHETO HA TOM
BbBEAEHUTE NapamMeTpn. C NOMbABAHETO HO TABAM-
LATa CA ONPEAEAEHU U, KOTO MPOBKUAO, CbLLECTBE-
HUTE PAMKOBM YCAOBMS, TOKA Y€ EAMH, MPEAQAEH
Mo TO3M UAM NOAOCDEH HAYMH, MPErAEA, € YAODEH
30 6BP30 Y NPABUAHO UBAMPBAHE HO MOAXOASILLMS
AQrep.

3abenexka:

CibraacHo EN 1337-3 KOHCTPYKTOPBT € 3aABAXKEH
AQ MPEeAOCTaBM HEOOXOAUMUTE ACQHHM 30 CTPYK-
TYPHUS COHOAU3 HA Adrepd. EAHO 06BBbp3BALLO
onpeaAeAiHe HA Te3n ACGHHW OT CTPAHA HA MNpo-
MU3BOAUTEAS HO AQrepd He € Bb3MOXKHO.
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The harmonised European standard EN 1337-3 ap-
plies exclusively for the manufacturing and the
structural analysis of elastomeric bearings. Nation-
al standards are not valid any more. The EN 1337-
3 lays down the rules for reinforced elastomeric
bearings with an base area up fo 1200 x 1200 mm
and for a temperature range of -25°C up fo 50°C,
temporary up to 70°C. Particular rules apply for op-
erating temperatures below -25°C as far as —40°C.
If this service range is applicable they must be
agreed separately.

The following summary of the EN 1337-3 shall
demonstrate the main design steps for elastomer-
ic bearings. Additional remarks and further infor-
mation for the application of the calculation can
be found in the EN 1337 and the corresponding
parts.

The design values (loads incl. safety factors) have
to be used for the analysis of elastomeric bearings
according fo 1337-3. Thus the analysis has fo be
done in the Ultimate Limit State (ULS).

1. Desing basis

The limits for the fotal deformation caused by ver-
tical load, displacement and rofation as well as
the limits for the deformation caused by the result-
ing displacement are specified for the ULS.

The fable on page 28 shows exemplary which
data is needed for the design acc. to EN 1337-3. It
can be used as a template for the collection of
the listed parameters. The completed table or a
summary in a similar way including all required
general conditions is beneficial for a rapid design
of a correct and suitable bearing.

Note:

Acc. to the EN 1337-3 the relevant design engineer
has fo provide the required data for the structural
analysis of the bearing. A determination of this
data by the bearing manufacturer is not possible.



Adrepute, KOUTO Ce OPA3MEPSIBAT, TPSIOBA AC
N3MbAHSBAT CAEAHUTE WU3NCKBOHWS:

2. MOKCUMOAHO AedopmMmaumg

CyMQTA HO OTAEAHUTE AEDOPMALMN CE MOAY-
4aBA OT MPOEeKTHNTE HATOBAPBAHUSA MO CAEA-
HOTA GOPMYAQ:

et,d:KL(ec,d+€q,d+E(x,d)§7

€..q - AEDOPMALMS OT BEPTUKAAEH TOBAP

€q.0 - AEDOPMALMS HO CPS3BAHE OT XOPU3OH-
TOAHOTO OTMECTBAHE

€,.d - ACPOPMALMS OT BrAOBATA POTALMS
K, - KoedUUMEHT 30 BUAQ HO HOTOBAPBAHE

2.1. Aedopmauus or HATUCK
1,5.F, 4

9 G.A.S

G - MOAYA HQ 3aBbPTAHE CcbrAacHO DIN EN
1337-3, B obwwma caydsam 0,9 MPa
(N/mm?)

A, - pPeAyUMPOHA NAOLL HO OCHOBATA, CAEA-
CTBME OT Bb3AEVCTBMETO

A, - NAOW, HO APMUPALLUTE AUCTOBE AAMO-
PUHA, HOMOAEHA C MAOLLUTE HA OTBOPU-
1€ (NPOBUTU N T.H.)

S - koedpuumeHT 3a popma

€

Veg V,,d
A=A, [1-——-—2L—
r 1 a' bl

A,=a'.b'(Npu nNPOBOBLIBLAHM Adrepn 6e3
OTBOP)

a' - W/POYMHA HO APMUPALLNTE AUCTOBE AQ-
MAPWHA

b’ - ABAKMHA HO APMUPALLUTE AUCTOBE AQ-
MOPWHO

2.t,.(a"+b")

V. 4 - MOKCUMOAHO A€DOPMALMS HO AQrepd B
HAMPOBAEHME HO CTPAHATA HA AQrepa a
V, 4 - MOKCYMOAHO A€DOPMALMS HO AQrepad B
HAMPOBASHME HO CTPAHATA HO AQrepad b

2.2. Aepopmauusg ot Cpsa3BaHe
Viy,d
€q.a= _”‘_y’ <1,0
q
T, -CyMO HO MNAOCTOBETE  eAdCTOMEp,

BKAIOHUTEAHO TOPHUAT N AOAHUAT NOKPW-
BALLUKM NMAACTOBE

2.3. Aepopmauus ot porauums
2

(@, +b". 0y ).t
eq,d: 3
2.n.(t;)
., 4 -~ BMBA HO 30BBPTAHETO MO WMPOYNHATA O
HQa AQrepa

Op ¢ - BMBA HO 3ABBPTAHETO (B CAYYOAM, Y€ € Ha-
AMYHO) MO LWIMPOYMHATA b HO Adrepa

¥

The bearings have to fulfill the following re-
quirements:

2. Max. deformation

The sum of the partial deformations results

from design loads according to the following

equation:

et,d:KL(Ec,d+€q,d+€(x,d)S7

€. ¢ - deformation resulting from imposed
load

€q,0 - distortional deformation

€, ¢ - deformation resulting from the angular
rotation

K, -factor for the type of load

2.1. Deformation resulting from pressure
1,5.F, 4

©d" G.A,.S

G - modulus of rotation acc. to DIN EN
1337-3, in general 0.9 MPa (N/mm?)

A, -reduced area due to action.

A, - area of the reinforcing sheet minus
opening surfaces (drillings etfc.)

S -shape coefficient

€

Vea Vy,d
A=A.|1- -
r 1 a ’ b L} )
A,=a’. b (for rectangular bearings without
opening)

a' - width of reinforced sheets
b' -ength of reinforced sheets

s—_ 4 ".b’

2.t.(a'+h")
V,,a - MoX. bearing deformation in the direc-
fion of bearing side a

v, 4 - max. bearing deformation in the direc-
fion of bearing side b

2.2. Distortional deformation

v
€q=—22<1,0
T, ' . .

T, -sum of elastomeric layers including the

upper and lower layers.

2.3. Deformation resulting from rotation
2

(@, +b".ay 4).t;
€q,0= 3
2.n.(t;)
a, 4 - angle of rotation over width a of the
" bearing

a, 4 - angle of rotation (if applicable) over
width b of the bearing
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3. MOKCMMOAHO OMBHHO HAMpPeXeHune B
apMupalLTe CTOMOHEHU AUCTOBE

3.1.AebeAMHa HO apMUPALLUTE CTOMOHEHU
AUCTOBE

(K- Foa-(ti+ty) . Ky
t= >2mm
A.f,
t1,t2- AGGG/\I/IHO HO eAndaCToMepd OT ABeTe
CTPOHM HO eAQCTOMEepPHNTE ANMCTOBE

f, - rPOHVLA HO NPOBAQYAHE HO CTOMAHATA

K, =1-6e3o1B0pPNU

K, =2-c otmopu

Ym =10 - YOCTMYEH KOEDUUMEHT 3a CUrYp-
HOCT, CTOHAQPTHA CTOMHOCT

K, =1.3 - KOPEeKUMOHHA CTOMHOCT

4. Kputepum 3a yCTON4YMBOCT

4.1. OrpaHN4aBAHE HA poTaALMSTa

Moy APMUPAHU AQrepyt OrPAHUYOBAHETO HA
POTALMSTA € UBMbAHEHO, KOTaTO € U3MbAHEHO
CAEAHOTO YCAOBME:!

[NPABOBIBAEH AQTrEP

F,q.n.t 1 2+i (a'_ocald+b-_ocb,d)20
A1 5GS Eb K,—,d

KpbrbA AQrep

F,qn.t, 1 2+i (D 'ad)zo
A, 5.G.S° E, K, 4

K, 4= 3 - KOEOULNEHT HO POTALMS]
E, =2000 MPa (N/mm?)

4.2.YcronymBocCTt

Moy APMUPAHN EAQCTOMEPHU AQrepr HAAS-
raHeTo F, /A, TpsI6BA AQ CbOTBETCTBA HO CAEA-
HOTO PABEHCTBO:

Fz,d-"-t,-<2.a'.G.s
A, 3.T,
T - CYMd HA NAQCTOBEeTE eNaCTOMeP

e

4.3.YCTOMUYMBOCT HO XAB3raHe

HeaHkepupaHute Aarepu Tps16BA AQ M3MbAHSI-
BAT CAEAHOTO PABEHCTBO (YCAOBME):

F. <u,.F

Xy, z,d min
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3. Maximum tension stress in the reinforc-
ing sheets

3.1. Thickness of the reinforcing sheets

. Ko Fra (bt ty) . Ky v
o A,.f,

t,, t,- elastomer thickness on both sides of the
elastomer sheet

>2mm

f, -tensile yield stfrength of steel

K, = 1-without holes

K, =2-with holes

Yn = 1.0-parfial safety factor, standard
value

K, =13 - correction value

4. Criteria for stability

4.1. Rotation limit

The following condition must be safisfied for
the rotation limit of reinforced bearings:

Rectangular bearings

F,,.n.t 1 2+L (a'.aa,d+b'.ab,d)20
A, 5.G.S* E, K, 4

Round bearings

F,qn.t[ 1 2+l (D 'ad)zo
A, |5.6.8* E,|] K,,

K, ,= rofation coefficient = 3
E, =2000MPa (N/mm?)

4.2. Stability
In case of reinforced elastomeric bearings,
the compression F, /A, must satisfy the follo-
wing equation:
Fia-n-t;_2.2.G.S

A, 3.T,
T. -sum of all elastomer layers

e

4.3.Slide stability
Bearings not anchored have to satisfy the fol-
lowing equation
F. <u,.F

Xy, z,d min



N noa NOCTOSIHEH TOBAP, QKO

0‘c,dmin = Fz,d min/Ar 2 3 (N/mmz)

F, .a = PE3YATOHTHO XOPU3OHTOAHO CUAC

F, ymin = HAM-MOAKOTO BEPTUKAAHA MPOOEKTHA
CUAQ, KOSTO KopecnoHaupa ¢ F

Wy = KOEOUUMEHT HA TPWUEHE CBIAACHO
CAEAHATA GOPMYAQ
0 1.5 .K,

L = 0,1+

L e Om

K, = 0,6 npn 6eToH
0.2 Npy BCUYKMN APYIM NOBBPXHOCTU,
BKAIOYUTEAHO PA3TBOP HA EMOKCUA-
Ha 6a3a

Om = CPEeAHO HATUCKOBO HAMPEXEHME OT
F,4mn B MPa (N/mm?)

5. Cnau, MOMEHTM u AedopmMauuu,

Bb3ASMCTBALWMU BBPXY KOHCTPYKLUATA

5.1.HaAadraHe B AONUpHUTE NAOLWLMN

AOCTATBYHO € AQ CE MPOBEPU, YE CPEAHOTO
NOBBPXHOCTHO HOASIFAOHE HE NPEBULLIABA 3APO-
BMHATA HO CbCEAHUTE (OrpPOdKAALLM) MATEe-
PUAAN.

5.2. PeOKTMBHO XOPU3OHTAOAHO CUAQ
R = AG.v

xy,d

xy T

e

A - 06U a NAOLL HO OCHOBATA HA AQrepda

5.3. CvnportneaeHue cpely poraums (Bb3spa-
T€H MOMEHT)

30 NPOBOBLIBLASH AQrep
a.a”.b’
M=G.———
n.t;K

s

30 KPbIbA AQrep

16
M=G. a.mt.D i
512.n.t;

TabAMLQ 30 CTOMHOCTTA HA K,

b/a 0.5 0.75 1 12 1.25 1.3 14 1.5
K, 137 100 86.2 80.4 79.3 78.4 76.7 75.3
b/a 1.6 1.7 1.8 1.9 2 2.5 10 ©
K, 741 73.1 72.2 71.5 70.8 68.3 61.9

¥

And under a permanent load, if

0‘c,dmin = Fz,d min/Ar 2 3 (N/me)

F,, 4 = resulfing horizontal force

F, 4min = The smallest vertical design force

' that corresponds with F,

We = friction coefficient acc. to the follo-

wing equation
1:5.K,

We 20,1+

K, = 0.6 for concrete
0.2 for all other areas including resin-
based mortar

Om = mean compression stress from F, ..

in MPa (N/mm?)

5. Forces, moments and deformations
acting on the structure

5.1. Compression in the contact surfaces

It is sufficient fo check that the mean surface
compression does not exceed the strength of
the adjoining material.

5.2.Restoring force
R = AG.v

xy,d

xy T

e

A - total area of bearing

5.3 Rotation resistance
(restoring moment)
For rectangular bearings
a.a>.b’

n.t’K,

For round bearings
a.n.D'®

M=G. 3
512.n.t;

Table: K, -values

b/a 0.5 0.75 1 12 1.25 1.3 14 1.5
K, 137 100 86.2 80.4 79.3 78.4 76.7 75.3
b/a 1.6 1.7 1.8 1.9 2 25 10 ©
K, 741 73.1 72.2 71.5 70.8 68.3 61.9
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TabAnLLa 30 HATOBAPBAHETO HA Adrepure
Bearing load table

GUMBA GmbH
Ismaninger Str. 7A Tel. +49 (0) 89 / 9452829-0
85609 Aschheim Fax +49 (0) 89 / 9452829-10
Vme Ha mocta MocT Hag p. dyHas
bridge name
Twn Ha narepa
type of bearing
MoeHTudmrkaLmMoHeH 3Hak Ha narepa (NofnoXeHve Ha narepa)
bearing identification mark (position of the bearing)
MaTtepuan Ha nernoto [opHa cTpaHa
seating material upper surface
(B = BetoH, S =CTtomaHa) [onHa ctpaHa
(B = concrete, S = steel) lower surface
SLS On =
[ope
[lonycTMO CpeaHO KOHTaKTHO Lppeqlacy ULS o.,=
HansiraHe
allowable average contact o =
SLS
pressure / ,El,or;‘y m
ower face =
(NImm?) v uLs 0,
max. Fz,d 5
nocTosiHeH F .=
[perman. '
ULS BEPTV-  |min. Fz‘d =
KanHm
(GZT) vertical [oTacaun” vV, /v, = / / / /
assoc.
max. 2) Vy,d/ Ved = / / / /
[MpoekTHn ToBapu oTHacawy 2 Fz,d min |
assoc.
design loads HanpeyHm S
transverse '
(kN) HaOMbXHM de =
longitudinal )
BEpTU- |max. T 5
KarnHmn
SLS vertical |min. Fo=
(GZG) HanpeyHu Fy =
transverse :
HaATBXHU Fo.=
longitudinal '
ULS HanpeyHo Via =
transverse )
MpemecTteaHe (GZT) HAATBXHO V=
longitudinal ’
translation
SLS HanpeyHo Vy x5
(mm) transverse ’
(GZG) HaaTbXHO V=
longitudinal )
ULS HanpeyHo a . =
Saebprane transverse w
rotation
(mrad) (GZT) HaAMbXHO a4~
longitudinal
MakcumanHu pasmepu GEDESAET, b=
transverse
Ha narepa
maximum bearing Ha[UTLXEH a=
9 . longitudinal
dimensions T =
BMCOYMHA =
(mm) height °

ULS = 'paHn4HO CbCTOSHNE Ha TOBPOHOCMMOCNocobHocTTa / ultimate limit state
SLS = 'paHN4HO CLCTOSIHME Ha eKcroaTaunoHHa HagexaHocT / serviceabiltiy limit state
=> CTOMHOCTUTE ca 3aabimKUTeHo Heobxoaumu / value declaration necessary
1) MakcumanHu npemectanus v, U v, , - OTHacsiumTe kbM min. £, / maximum translationv, ,and v, , - associated to min. F,,
2) MakcumanHu npemectBaHus Vg ¥ v,/ maximum translation v,andv

3) MuHumaneH npoekTex Tosap F, OTHACSILL Ce KbM MaKCUMArHNTE NPEeMecTBaHus v, ; 1 v, ,/ minimum design load F associated to maximum translation Vg andv,,

.d min z,d min
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MNpumep 3a nonbvABAHE HA TAGAULATA
Sample of completed bearing load table

GUMBA GmbH
Ismaninger Str. 7A Tel. +49 (0) 89 / 9452829-0
85609 Aschheim Fax +49 (0) 89 / 9452829-10
Mme Ha mocTa
bridge name MocTt Hag p. lyHaB
t%g e arepa 11(V2) | 1.2(v1Q) | 1.2(ViL) 1.6 (V)
MpeHTndmkaumoHeH 3Hak Ha narepa (NonoxeHue Ha narepa) 10/ 2 20/2 10/1 20/1
bearing identification mark (position of the bearing)
Matepwvan Ha nernoto [opHa cTpaHa B B B B
seating material upper surface
(B = BeTtoH, S =CTtomaHa) [onHa ctpaHa B B B B
(B = concrete, S = steel) lower surface
SLS O =
[ope
LlonycTmo cpeaHo konTaktHo | YPPE" face f ) s On=
HansraHe
allowable average contact =
pressure Dony SLS Om
(Nimm?) lower face ULS o, =
max. F,a% 2400 2400 2400 2400
nocTosiHen F.a=| 950 950 950 950
[perman.
ULS | BePT- [ F.e5| 400 400 400 400
KanHu
(GZT) | vertical [omacun® Vo[V, i =| 5715 0/15 0/5
max. 2 Vol VeS| 10725 0/25 0/10
MpoekTHU ToBapK g;:i(éﬂm” ¥ R min = 500 500 500 500
design loads HanpeyHu F .= — 150 — 150
transverse s
(kN) HaZTBLXKHM Foi= — = 200 200
longitudinal )
BEpPTU- |max. o = 1800 1800 1800 1800
KarHu
SLS vertical |min. F.3| 400 400 400 400
(GZG) HanpeuHi P 5 110 110
transverse v
Ha[LTbXHN F = — — 150 150
longitudinal )
ULS HanpeyHo Vg™ 10 — 10 —
transverse >
lpemecTtBaHe (GZT) HaMbXHO V= 25 25 o o
longitudinal '
translation
SLS HanpeyHo Vo = 10 — 10 —
(mm) transverse '
(GZG) HaAMbXHO Ve = 20 20 — —
longitudinal )
samprae | ULS | pereewe S 5 5 5
rotation
(mrad) (GZT) HanEXHO Oa = 3 3 5 &
longitudinal
MakcrmanHu pasmepu TP b=
transverse
Ha narepa
maximum bearing ,gi”;;;é‘;ﬁ:/ a=
dimensions Bmi P T =
(mm) height b

ULS = NpaHWYHO CbCTOsIHME Ha TOBPOHOCUMMOCNocobHocTTa / ultimate limit state
SLS = 'paHn4HO CbCTOsIHUE Ha eKcrnoaTauvoHHa HaaexXaHoOCT / serviceabiltiy limit state
=> CTOWHOCTUTE Ca 3aabIIKUTEHO Heobxoammm / value declaration necessary
1) MakcumarnHu npemecTBaHns v, u v, - oTHacswuTte kM min. £, / maximum translationv, ,and v, , - associated to min. F, ,

2) MakcumanHu npemecTsaHus Vg4 v, o/ maximum translation v y‘uand Vo

3) MuHumaneH npoekteH Toap F,, . OTHacAL Ce KbM MakcuMasHuTe npeMecTsaHms Vya ¥ v, ./ minimum design load F,

,d min

associated to maximum translation v, ,and v, ,

.d min
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3.2. ApPMUPAHN EAOCTOMEPHU Adrepu ¢ GAOKUPALLU KOHCTPYKLIUN
3.2. Reinforced elastomeric bearings with restraining structures

O6Wwa nHpopMaLs

BAOKMPALLUTE KOHCTPYKLUMM CA CTOMOHEHU ene-
MEHTU, KOUTO OrPAXKAQT APMUPAHUTE EACCTOMEP-
HW AQrepu. Te CAYXAT 30 MPEHACSIHE HO XOPU30H-
TAAHUTE CUAN MEXKAY FTOPHOTO CTPOEHE 1 AOAHATA
KOHCTPRYKLIMSI.

OBNYAVHO MPOSIBIBALLUTE CE XOPWUIOHTAAHM CUAN
Cd, HANPUMEpP, BITbP, Bb3BPATHW CUAM OT NpeEMe-
CTBAHE, CMNPAYHU CUAN, LEHTPOBEXXHN CUAM MPK
K.M. MOCTOBE B KPMBA U CUAW HA TPUEHE.,

BAOKMpPALLTE KOHCTPYKLMM CE CbCTOST OT CTOMA-
HEHM NAOYM 1 CTONEPU 1N MOTFAT AC MOEMAT, CMOPEA
HOYMHO HO 3ACTOMOPSIBAHETO, OMNPEAEAEHMU, W3-
MEXAY M3BPOEHUTE MO-AOAY, YCUAUS U Mpeme-
CTBAHUS:

F, = HOAABKHU cnAm (KN)
F, = HanpeyHn cunamn (kN)

V, = NPEMECTBAHE B HAMPABAEHME X (MmM)
vV, = NPeMEeCTBAHe B HANPABAEHME Y (Mmm)

3abenexka: B npaktikara , X" € FAOBHOTO HAMPAB-
AeHME (HOAABKHO HAMPABAEHME) MNP MOCTOBETE.

Mpw BAOKMPOBKUTE Ce pasAmdasaTt lpyna |l n Mpyna
ll. KbM BAOKMPALLUTE KOHCTPYKUMK OT pyna | (c
XAB3rALLA ABOMKA — CTOMAHA / CTOMOHQ) C€ OTHO-
CAaT  Tesn, KOUTO CA  MPEAHO3HAYEHW 30
oTMecTBaHMS < 50 mm (MPAHWUYHO CBCTOSHME HA
EKCNAOATAUMOHHA HAAEXAHOCT) UAM NPU .M. MO-
CTOBE 30 PA3CTOSAHUS MEXAY dyrmte < 25 mm. Kbm
pyna Il (€ XAb3raa ABOMKA — CTOMOHAO / XAb3raly
MATEPUAA) CE OTHACST BAOKMPALLM KOHCTRYKLUMN,
KOUTO HE MOraT AQ BbAAT MPUYNCAEHU KbM pyna .

Kputepumtie 3a Opa3MeEPSBAHETO U ODOPMSIHETO
HQ BAOKMPALLNTE KOHCTRYKLMM CA YPETNYAVUPOHN B
DIN 4141, Yacrt 13, kakto n e EN 1337, Yacr 8.

OpasmMepsIBOHETO HO BAOKMPALLUTE KOHCTRYKLMM
Cée M3BBbPLLBA Ha 6A3ATA HO NPEACTABEHNTE CTATU-
4yecKkn AQHHW. KOHCTPYKUMUTE CE MPUTaXKAQT, AO-
KOAKOTO € Bb3MOXHO, KbM AQAEHOCTUTE HA CTpOe-
XA (HOAMYHOCT HAO MSICTO, MOHTCOKHU BUCOYUHU U
T.H.).
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General information

Restraining sfructures are steel components that
surround reinforced elastomeric bearings. They
tfransmit horizontal loads from the superstructure
info the substructure.

Among the horizontal loads that typically occur
are wind, reset forces from translation, breaking,
friction and centrifugal forces on curved railway
bridges.

Depending on the type of restraint, the stoppers
on the top and bottom bearing plate can fransmit
particular loads out of the following:

F. = longitudinal force (kN)
F, = fransverse forces (kN)

v, = displacement in x- direction (mm)
v, = displacement in y- direction (mm)

Note: In the practical application “x” is always the
main direction (longitudinal direction) of bridges.

Restraints are distinguished in group | and group |l.
Restraining structures of group | (with sliding pair —
steel / steel) are designed for displacements < 50
mm (SLS) or railway bridges with an elongated
length of < 25 m. Group Il restraints (with sliding pair
— stainless steel / sliding material) are applicable
for structures where group | restraints can not be
used.

The criteria for the dimensioning and the design of
restraining structures are regulated by the DIN
4141 part 13 as well as the EN 1337 part 8.

The dimensioning is based on the available struc-
tural data. The restraining structures are failored,
as far as possible, to the existing building structure
(space available, installation height etc.)



Haln-4ecTo ce U3NOA3BAT CASAHUTE BUAOBE OAOKU-
PALLM KOHCTPYKLUUM:

- HOAABXXHO PUKCUPAHU

AQrepsbT € HeNpPEeMeCTBAOEM B HAMPOBAEHME HOA-
ABXKHO HO MOCTOBATA KOHCTPRYKUMS. [peHacsT ce
YCWAMS B TOBA HAMPGBASHME.

- HONPEYHO PUKCUPAHMU

AQrepbT € HenpeMecTBAEM B HAMPABASHME HO-
NPEYHO HO MOCTOBATA KOHCTPYKLMS. MpeHacsT ce
YCUAWS B TOBA HOMPABASHME.

- BCECTPAHHO PUKCUPAHU

AQrepbT € HenpeMeCcTBAeM B HAMPOBASHWS HOA-
ABXHO M HAMPEYHO HA MOCTOBATA KOHCTPYKLMS.
MpEeHACST Ce YCUAUSTA B ABETE HOMPABASHUSI.

Mpw N3GOPA HA CXEMATA HO AQrepUTe, T.€., HaYUHA
N NMOAPEXAQHETO HO BAOKMPALLINTE KOHCTRYKLIMM,
TPI6BA AQl CE€ BHUMABA 30 TOBA, CTOOUTEAHATA KOH-
CTPYKLMS AQ MOKE AQ Ce Pa3LLIMPSIBA 63 Chpo-
TVBAEHME.,

3a HEABYCMUCAEHO AEDUHMPAHE, KON TUN AQrep e
YNOMEHAT B CXeMaTa Ha Aarepwute, B DIN EN 1337,
Yacrt 1, Aarepu B ctponteAcTsoto — O6LM NpaBM-
AQ, CA NPEANUCAHN CUMBOAV M HOMEPA 30 Adre-
puTe.

Hail-4ecTo U3NOA3BAHUTE CUMBOAU 30 AQrepm ca:

1.1 - NOABMXKEH HA BCUYKU CTPAHU (V2)

¥

The following different types of restraining struc-
tures are most common:

- longitudinally fixed:

The bearing is fixed in the longitudinal building di-
rection. Forces in this direction are fransmitted.

- fransversely fixed:

The bearing is fixed in the fransversal building di-
rection. Forces in this direction are transmitted.

- fixed in all directions:

The bearing is fixed in longitudinal and fransversal
building direction. Forces are transmitted in both
directions.

For the selection of the bearing layout, i. e. the
type and position of the restraining structures, it
has fo be considered that the bridge or structure
as a whole should be able to expand without re-
straint.

Symbols and bearing numbers are specified in the
EN 1337 part 1 — general design rules, to provide a

clear information of the bearing type in the bear-
ing layout.

The most common bearing symbols are:

1.1 - movable in all directions (V2)

1.2 — HONPEYHO UAU HOAABXKHO ‘
PuKkcupaH (V1)

1.2 - transversely or longitudinally fixed (V1)

1.6 - PUKCUPAH OT BCUYKUN CTPAHU (V) ‘

1.6 - fixed in all directions (V)
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OTNPEeA
front

Paspesu
Sectional views

oTrope
fop

1.1 NnoABMXKEH BB BCUYKMN HANPABAeHUs (V2)
1.1 movable in all directions (V2)

EnacTtomepeH Anarep
CToMaHeHa ; )
noua _ elastomeric bearing |

steel plate L 1 L. 4

e ———

1.2 HOAABXXHO PuKcupaH (V1L)
1.2 longitudinally fixed (V1L)

CTromaHeHa

NAOYQ C

duKcaTopu EnacTomepeH Aarep
elastomeric bearing

steel plate

with stoppers

| |
\IIZZI-' -'l??[1

1.2 Hanpe4vHo PpukcupaH (V1Q) Gr. |
1.2 transversely fixed (V1Q) Gr. |

CromaHeHa
NAOYQ C
eheeIeRy EAnactomepeH Anarep
steel plate elastomeric bearing
with stoppers
L J
1.6 PUKCUPAH OT BCUYKN CTPAHM (V)
1.6 fixed in all directions (V)
CToMaHeHa
noya EnactomepeH Anarep
\ elastomeric bearing
steel plate
Cromarera } {}777’7777’777”77' S
NAOYa C L ]
dUKCATOPU /
steel plate
with stoppers

1.2 HanpeyHo pukcupaH (V1Q) Gr. li

1.2 transverely fixed (V1Q) Gr. Il

CTromaHeHa

nAOHa C
duKcaTopm EnactomepeH aarep
steel plate elastomeric bearing

S |

with stopper:

NEC_ Tl

7
A RNRRRR AR RN N

MAB3raLWM eAeMeHTU
sliding elements
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Bpb3kata KbM rOPHOTO U AOAHOTO CTpoeHe (Ha The connection to the superstructure and sub-
MOCTQ) MOXE AQ CE U3BLPLUM MO PA3SAUMYHU HOYMHKW,  structure can be accomplished in various ways.
Mpun TOBA € 6€e3 3Ha4YeHMe, KO HaYMH Ha duKcupa-  The restraining structure type is irrelevant for the
He e ce nsbepe. connection method.

Mpumepun 30 METOAU 30 CBBP3BAHE
examples of connection methods

beToH / beToH
concrete / concrete

[OPHO CTPOEHE OT OTAAT HO MICTO 6ETOH  [OPHAO AHKEPHA NAOYA C AHKEPHM BOATOBE  [OPHO CTPOEHE OT rOTOB 6ETOHOB EAEMEHT
in-situ concrete superstructure (deck)  upper anchoring plate with anchoring studs  precast concrete superstructure (deck)

30BVHTBAHE
bolt connection

AobenHa wanba
dowel

AOAHO CTpOEHE OT OTAST HA MSICTO BETOH N3paBHUTEAEH NAQCT OT PA3TBOP AOAHO CTPOEHE OT OTAST HA MICTO 6ETOH
in-situ concrete substructure (pier) levelling mortar course in-situ concrete substructure (pier)

CromaHa / betoH
steel / concrete

[OpPHO CTPOEHE OT CTOMAHA

steel superstructure (deck)
| | 30BMHTBOHE

| 4 VI w4 YZZ
=T AN ‘%* bolt connection

/]

MN3paBHUTEAEH MAQCT OT PA3TBOP

9 PN IO O R M P2 o
levelling mortar course S Ao M T IR
wq Fe N dp
sl Lk
G R
o 153 Son o P

AOAHO QHKEPHA NAOYA C AHKEPHW BOATOBE

lower anchoring plate with anchoring
studs
AOAHO CTPOEHE OT OTAGT Rl MICTO BETOH

in-situ concrete substructure (pier)

CromaHa / CtToMaHa

steel / steel
[OPHO CTPOEHE OT CTOMOHA! [OPHO CTPOEHE OT CTOMOHA
steel superstructure (deck) \ steel superstructure (deck)
L ]
v 77 \N\ANNAANNNji ANNN|
u | N NN\ N NN\ ] U ' | 74 4 L/ 1 '
~—__ 30BUHTBOHE __3 3aBapsiBaHe
-« bolt connection / welding
|779 SSOOSNSSNNSSSSSSSNS -, 1 722227 22227 | .
! AN AV /! 'L N\ ONNY ‘i'

AOAHO CTpOEHEe OT CTOMAHA

AOAHO CTPOEHE OT CTOMAHA steel substructure (pier)

steel substructure (pier)
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BAOKMpALLM CTPYKTYPU C MPUMEPU 3a BPB3KA KM FOPHOTO CTPOeHe
Bceku mn Aarep Mmoxe AQ 6bAE KOMOUHNPAH C BCEKM HAYMH HO CBBP3BAHE

Restraining structures with examples of connection methods to superstructure (deck)
each restraining structure type can be combined with each connection method

FopHO cTpoeHe ot 6eToH

- Aarep Nel.2, HOAABXKHO QUKCUPOH
V1L

- OHKEPUPOHE CbC 3ABUMHTEHM LLMUAKM
(ar06enmn)

concrete superstructure (deck)

- bearing no. 1.2 longitudinally fixed
(VIL)

- anchoring with bolt connected do-
wels

34

FopHO cTpoeHe oT 6eToH

- Aarep Ne1.6, UKCUPAH OT BCUYKK CTPAHMU
M

- AQHKEPHN NAOHM C AHKEePHU 6oATOBE

concrete superstructure (deck)
- bearing no. 1.6 fixed in all directions (V)
- anchoring plate with anchoring studs

FopHO CTpOEeHe OT CTOMAHA

-narep Ne1. 1, NOABUMYKEH HO BCUYKM CTOQAHM
V2)

- BMHTOBO CBPB3KA

steel superstructure (deck)

- bearing no. 1.1 movable in all directions
V2

- bolt connection



OpasmepsBaHe HO Aarepu, MOAAOXKEHU HA OMbHHU HATOBAPBAHU
Design for elastomeric bearings exposed to tensile strains

MNPEHACAHETO HO OMBHHUTE CUAW MPE3 EAQCTOMEP-
HUTE Adrepu He e yperyampaHo B DIN EN 1337-3.
[Tpe AMMCAHUITA HA [€PMAHCKUTE XEAE3HULM U HO
ZTV — ING CblWO HE AQBAT TYK HUKAKBA MHOOPMO-
LS.

Camo epHA AHrAMMCKA HopMa (MUHUCTEPCTBO HO
TPAHCMNOPTA: BpeMeHH/ NPABUAQ 30 M3MOA3BAHETO
HQ r'yMEHU AQrepu B MOCTOBE 3 OBTOMAMMCTOOAN,
MemopaHayM 802 AOHAOH 1962) AOBO eAHO QOP-
MYAQ 30 AOMYCTUMMTE OMbHHW HAMPEXKEHNS:

GxB6x$2-36xS+3)
2+22x8&

zul o, =

3a OBMYAMHUTE KOEDELIMEHTM 30 GOPMA S MEXKAY
8 1 12 ce NoAy4aBAT OT rOpeCnoOMEHATATA GOPMY-
AQ AOMYCTUMW OMbHHM HOMPEXEHUS OT OKOAO 1,4 —
1.5 N/mm?2,

OnnTnTe C NOAAQIrAHE HA OMbH B TEXHNYECKMS YHM-
BepcuteT MIOHXEH MOKA3AXA, Y& MPU NMPOABAXKM-
TEAHO OMBHHO HanpexeHme ot 3,0 N/mm? aarepu-
Te MNPEeCTOBAT AQ DYHKUMOHUPAT CAEA HSIKOAKO
ceAMMUM. 3A EAHO 3HAYUTEAHO MO-ABATO BPEME HA
HAOTOBAPBAHE AO MOMEHTA HA OTKA3A HA QYHKLMO-
HUPAHETO CUACQTA HO OMbHA HE BMBA AQ HOABMLLAO-
BA OKOAO 2,0 N/mm?2,

AKO OMBHHOTO HATOBAPBAHE CE& OrPaHNYM A0 1,0
N/mm? (TPAHUYHO CBHCTOSHME HO EKCMAOQTALMOH-
HAO HOAEXAHOCT), EAHO KPATKOTPAWMHO OMbHHO HA-
npexeHne, KOETO MOXKE AQ Ce MPOosBM NPU HEBAQ-
FONPUATHO PASMOAOXKEHNE HA TOBAPUTE, HE €
OMNACHO 30 EAQCTOMEPHUS AQrep.

MU U3NOA3SBAHETO HA EACCTOMEPHU Adrepu 3d
NPEeHACSIHE HA BPEMEHHM OMbHHU YCUAUS TPSOBA
0CO6EHO AQ CE BHMMABA 3A 3AMEHSIEMOCTTA HA OT-
AEAHM YOCTU HO AQrepd.

AdrepHa nao4a

bearing plafe\

30BWHTBOHE HA AQrepHATA NAOYO I/I/
enactomepeH aarep Tun C

bolt connection bearing plate and
type C elastomeric bearing

—TT 1

Voo

The transfer of tensile forces is notf regulated in the
EN 1337-3. Furthermore the rules and regulations of
the Deutsche Bahn (German railway) and the ZTV-
ING do not contain any information on this topic.

Only the British regulation (Ministry of Transport:
Provisional Rules for the Use of Rubber Bearings in
Highway Bridges, Memo. 802 London 1962) pro-
vides a formula for acceptable fensile strains:

GXxXB6xF-36xS+3)
2+22x &

zul o, =

For common shape factors between 8 — 12 the re-
sults of the above mentioned formula are approx.
1.4- 1.5 N/mm?2

Tensile tests af TU Munich showed, that elastomer-
ic bearings fail a long term tension exposure of 3.0
N/mm?2 after a couple of weeks. For a considerably
longer exposure period until the failure the fension
force must not exceed approx. 2.0 N/mm?Z

A short term tension exposure, that occurs due to
an unfavourable load combination, is harmless for
elastomeric bearings if the fensile load is limited to
1.0 N/mm?Z (SLS).

If elastomeric bearings are used fo transfer tem-
porary tensile loads, the interchangeability of the
single bearing parts needs to be ensured.

AHKEPHA NAOHO
anchoring plate

\3GBVIHTBOHe HO OHKEPHATA KbM AQrep-
HOTa NACYA

bolt connection anchoring plate
and bearing plate

|

EnacTtomepeH narep Tun C
type C elastomeric bearing

Mpumep 3a KOHCTPYKLMS HO AQrep ¢ AHKepPUPAHE HO eAACTOMEPHUS Adrep NpPoTUB ONMbH
Example of bearing design for tensile strain exposure
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AedopmMmmpyemmte xaAbsraiim Aarepm Ha GUMBA
PASLMPSBAT Bb3MOXHOCTUATE HO €AQCTOMEPHUTE
AQrepmr No OTHOLLEHME HA MOEMOHETO HO XOPW3OH-
TAAHU NMPEMECTBAHKSI,

B oBLM AVHU, AEDOPMUPYEMUTE XABIFALLM AQre-
PV Ce CBLCTOST OT APMUPAH EAACTOMEPEH Adrep,
XAB3rALLO YCTPOMCTBO U, KOrato € HeoBXOAMMO,
KOHCTPYKUMS 3a MPEHACSIHE HA XOPM3OHTAAHUTE
CUAN. EAQCTOMEPHUSIT AQrep Noema U HaM-MAAKM-
Te NPEMECTBAHMS, PE3YATAT OT HOTOBAPBAHMUSTA OT
TPADWKA, 1 NO3BOASIBA 3ABBPTAHMS NPE3 ABETE XO-
PU3OHTAOAHW PABHUHW. [OAEMU €AHO- U ABYOCOBU
XOPW3OHTAAHM MPEMECTBAHMS, KOUTO HOAAXBBRAST
3HAYNTEAHO BB3MOXXHOCTUTE 3a AEDOPMALMS HO
LUNCTUTE ™ EAACTOMEPHM AQrepIn, CTOBAT Bb3MOXKH
NOCPEACTBOM XAb3rOHE HO TEPAOHOB CAOW MO OC-
HOBO OT HEPBXAAEMO CTOMAHEHO AOGMOPWHA.
MPON3BOACTBOTO HA AEDOPMUPYEMM XABLIFALLM
AdQrepm nsmckea CeptdmKAT 30 CbOTBETCTBME HA
EBponenckns Cbios, NBAAAEH OT OTOPUSUPAH K3-
MMTBALL, KOHTPOAMPALL, U CEPTUOUUMPALL, OPraH.
CepTMouKATLT 30 CbOTBETCTBME HA EBpoOnenckms
Cbto3 HO GUMBA GmbH uvMa pernctpaumoHeH
Homep 0672-BPR-002.1.

Mo  OPA3MEPSBAHETO HA  AEDOPMUPYyEMUs
XAB3rall, AQrep Ce WM3MCKBA TICHA KOOPAMHALMS
MeXAY NPOEKTAHTA U MPOUN3BOANTEAS HO AAIrepa.

OBuyarHo ce ynoTpebsiBaT CAEAHUTE TPW TUNA Ae-
GOPMUPYEMM XAB3FALLN AQrEPU:

3.3 AedopmMMpyemMmn XAB3raiLm Aarepm
3.3 Deformation sliding bearings

GUMBA deformation sliding bearings enhance the
capabilities of horizontal displacements of elas-
tomeric bearings.

Deformation sliding bearings consist of an elas-
tomeric bearing with sliding elements and, if re-
quired restraining structures to fransmit horizontal
loads. The elastomeric bearing absorbs the micro-
displacements caused by live loads and allows for
rotation of the horizontal planes. Large single and
double axial displacements that go far beyond
the deformation ability of pure elastomeric bear-
ings are possible through sliding of a stainless steel
sheet against a PTFE layer. The manufacturing of
deformation sliding bearings requires a EC certifi-
cate of conformity, issued by a notified Insitute for
Certification and Testing. The GUMBA EC certifi-
cate of conformity has the registration number
0672-BPR-002.1.

The dimensioning of deformation sliding bearings
requires a proper coordination between the de-
sign engineer and the bearing manufacturer.

The following three kinds of deformation sliding
bearings are usually employed:

1.4 — XAB3raLl ce HA BCUYKK CTpaHM (VG2) -«

> [.4-sliding in all directions (VG2)

1.3 — HOAABXKHO XAB3FALL CE&, HAMPEYHO

1.3 - longitudinally sliding, fransversely fixed

A

3acTtonopeH (VG 1)

%)

1.5 — HOAABXKHO XAB3rAL, Ce, HAMPEYHO

s> 1.5 - longitudinally sliding, tranversely deform-

A

AedopMnpaH (VGE2)

ing (VGE2)

-
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Paspesu
Sectional views

oTnpPeA
front

1.4 XAB3raw, ce BbB BCUYKU HaNpasAeHUs (VG2)
1.4 sliding in all directions (VG2)

XAB3raLla NnAOYa
sliding plate

XAB3raLm eAeMeHTU 77 A
sliding elements —/w& N N
A Y

EAnacTomepeH narep
elastomeric bearing

1.3 HOAABIKHO XAB3rau ce, HaNPe4YyHo
PuKcupaH (VG1)
1.3 longitudinally sliding, tfransversely fixed (VG 1)

XAB3raLla nAoHa
sliding plate

Boaewa wmHa
guide gib

AN

XABSraLLn EASMEHTU /
P

sliding elements

AN
72900070 NN/

LLInoHka
journal

EnacTomepeH narep
elastomeric bearing

1.5 HOAABXHO XAB3rau, ce,
HanpeyHo pAepopmupyem (VGE1)
1.5 longitudinally sliding,
transversely deforming (VGE1)

XAB3raLla nAo4a
sliding plate

Boaela wyHa
guide gib

NN\

XAB3raLL eAeMeHTU SAESNMANNNANNMBIANNNNNN WA
A I

sliding elements

| |
g |

|7/

EAnacTtomepeH Anarep
elastomeric bearing

oTtrope
fop

=== ====

!

[

e M. =
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—A~
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HAONMBXHO HANPABIEHUE HA MOCTA
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O6wa nHpopmaums

AQrepsT rbpHe e ynotpebsiBaH 1 AOKA3aA cebe cu
OT MHOTO FOAUHM TUN Adrep. NocpeACTBOM KOMBU-
HAUMSITA OT EAVH HEAPMUPAH EAACTOMEPEH AArep
(ecTecCTBEH KAy4YyK) B 3ATBOPEHA OTBCIKbAE CTOMA-
HeHa dopMa (MbPHE) € Bb3MOXHO AQ CE NMPEHACST
FOAEMUN BEPTUKAAHM TOBAPU BBPXY CPOBHUTEAHO
MOAKQ NAOLL,. PasmMepuTe HO KOHCTPRYKUMMTE HO AQ-
repute rppHeTa 30BUCST, OCBEH OT AOMYCTUMUTE
HATUCKOBM HOMPEXEHUS B €AACTOMEPA, MpeAM
BCMYKO CBLLO OT AONYCTUMUTE HATUCKOBM HAMpe-
YKEHWSI B BETOHA.

Aarepute rspHeTa ce opasMepsBAT 1 M3PABOTBAT
cbraacHo EN 1337-5 n ce 0603HAYABAT CbC 3HAK
CE.

4. Aarepu repHerta
4. Pot bearings

General information

Pot bearings have been used for may years and
are a well proven bearing type. Through the com-
bination of a non reinforced elastomeric bearing
(natural rubber) in a steel housing, which is closed
on all sides (pot), it is possible to transmit high verti-
cal loads on a relative small area. The dimensions
of the pot bearing depend on the permissible elas-
tomer pressure as well as especially on the permis-
sible concrete pressure.

Pot bearings are designed and manufactured ac-
cording to EN 1337-5 and are labelled with the rel-
evant CE marking.

tLL 4

HaunH Ha AenctBue

Hommpallata ce B CTOMOHEHOTO MbPHE eAACTO-
MEPHA LWABa € HECBMBAEMA U MPY BUCOKO HAASI-
raHe 1IMA NoBeAEHUE KATO HA TeYHOCT. AedopMu-
PYEMOCTTA MO3BOASIBA AKOASELLM ABUMKEHWNS HA KO-
MOKQA HO MbPHETO OKOAO BCUYKM OCU.

HawaTta TporHA YNABTHSIBAWA CUCTEMA MPEAOT-
BPOATIBA NPOOHNKBAHETO HA MPAX N BAArA, KAKTO N
M3TAACKBAHETO HA €AACTOMEePHUS Adrep npwn Ha-
TNCK.

- EAHO MECUHIOBO YNABTHEHME NPEAOTBPATSIBA M3~
GYTBAHETO HO HOMVPALLMS CE NMOA HOTUCK €AACTO-
MEPEH AQrep MeXAY KAnaka U MpHETO.

- [TOCTABEHOTO HOA MECUHIOBOTO YMABTHEHME Che-
LUMAAHO NAACTMACOBO YNABTHEHNE NPEANA3BA M-
HEeTO OT NPOHNMKBAHE HA BACIQ.

- AOMBAHUTEAHO BLHLUHO YNALTHEHME NPEAOTBOATS-
BA MPOHMKBAHETO HA NPOX M BAArad (BOAHU NPBCKN).

PO3AMYHUTE TUMOBE AArepu (BCECTPOHHO XAB3ra-
LM, HOMNPEYHO PUKCUPAHN, OTBCIKbAE DUKCUPA-
HI) Ce OMPEAEAST OT KOHCTPYKLMSTA HO KAMAKA HA
MbPHETO.

XAB3raLaTa YACT C& CbCTOM OT BIPAAEHA B KAMQ-
KO HO MbPHETO TEPAOHOBA LWIAMOA C THE3Ad 3a
CMA3KATA U NMOAVPAH AUCT OT HEPBXACEMA CTOMA-
Ha 1.4404.
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Mode of action

The elastomer pad located in the pot is incom-
pressible and behaves under high pressure like a
liquid. The deformability allows ftilting of the piston
around all axes.

Our 3 way seadling system prevents a penetration
by dust and moisture as well as a leaking of the
elastomer under pressure.

- A brass seal prevents the leaking of the elastomer
between the pot and the piston under high pres-
sure.

- The secondary special synthetic seal above the
brass seal prevents the pot to get penetrated by
moisture

- An additional outer seal prevents a penetration
by dust and water (spray / splashing water)

The difference between the pot bearing types
(fixed, unidirectional fixed, sliding in all directions)
is the design of the piston.

The sliding members are a dimpled PTFE disk em-
bedded in the piston and a polished austenitic
steel plate grade 1.4404.



Opa3MepPSIBAHETO 1 BIPOXKACHETO HO XAB3raALLATO
NMOBBPXHOCT (TEMPAOHOBA LIANOA) Ce M3BBLPLLBA B
cvoteeTcTeme ¢ EN 1337-2.

B obLLms CAydam, AQrepute rpHeTa He Ce aHKe-
PUPAT B CTPOUTEAHATA KOHCTPYKUMS (AOCTATBYHO
MUHUMOAHO HATOBAPBAHE).

B cAydan, ye nposessalimte ce KoMOMHALMM OT TO-
BAPW N3NCKBAT AHKEPUPAHE, TO CE M3BBPLLBA YpES
AOMBAHUTEAHN QHKEPHW NAOUM A LLINUAKK (Al0Be-
AW).

CTOHAQPTHUTE AQrepU Ce OPA3MepSsIBAT TAKA, Ye
NPV € AHOBPEMEHHO AEWCTBME HA BEPTUKAAHUTE U
XOPW3OHTAAHM CUAN HE CA HEOOXOAMMWN HUKAKBU
QHKEPHM NACHN.

¥

The sliding surface (PTFE disk) is designed and di-
mensioned according to EN 1337-2,

Pot bearings are generally not anchored tfo the
structure (sufficiently high minimal load).

Should an addifional anchoring due to the actual
load combinations become necessary, it can be
realised with additional anchorplates or dowels.

The standard bearing design does not require
anchor plates at simultaneous effects of vertfical
and horizontal loads.

beAeXXKn no npoeKTMpaHero
HO AQrepu r.pHetra

ABWKEHNs:

AUCTUTE C TEXHNYECKM ACQHHW 30ACBAT FACBHUTE
pPA3MePU HO AdrepuTe — B CbOTBETCTBME C TUMNA HA
AQrepa — C MUHUMOAHUTE ABMYKEHMS (£ 50 mm) n
CUCTEMATUIUNPAHUTE XOPU3OHTOAHN CUAN.

Mo-roAemMy NPEeMEeCTBAHMS, KOKTO U PA3ANYOBALLIN
ce OT MocoYeHuTe B TaBAMLATA KOMOVHALUUMM OT
BEPTUKAAHM N XOPU3OHTAAHM TOBAPU 301 BbAMOXKHI
NPV 3annUTBaHE.

Hanpe>xeHus B 6eToHa:

HanpexceHneto B 6eTOHA ce M3CAEABA CBIACCHO
DIN 1045-1 EC 2 (Hanpe)eHue B 4acTn OT no-
BbPXHOCTTA). OBUYANHO M3NCKBAHETO € M3MbAHE-
HO, KOraTO NMPW U3NOA3BAHE HO 6ETOH C MUHUMOAEH
knac C30/37 naowta Ac 1 Ha pasnpeAEAsHE HA TO-
BAPA € npunbAmnsmteAHo 1,8 ot naowTa (a x b) Ha
Aarepa.

Note on the design of pot bea-
rings:

Translational displacement:

The data sheets provide the principal bearing di-
mensions depending on the bearing type corres-
ponding with the minimum displacement (+ 50
mm) and the listed horizontal loads.

Higher displacements as well as deviating vertical
and horizontal loads are possible on request.

Concrete Pressure:

The concrete pressure is analysed according to
DIN 1045-1. The design requirements are usually ful-
filed at a minimun concrete quality of C30/37
when the load spreading area Acl is approx. 1.8
times the pot area (a x b).
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Ha4ynHu 30 aHKepupaHe:

Korato e HOAMYEH BEPTUKOAEH TOBAP HAM-MAAKO
50% OT MAKCUMAAHUS BEPTUKAAEH TOBAP W, OCBEH
TOBQ, XOPUBOHTAAHATA CUAQ € He noBeYye oT 10% ot
MAKCUMOAHUS BEPTUKAAEH TOBAP (Mpn TGe un TF),
AQrepute He TPsIOBa AQ CEe AHKEPUPAT KbM CTPOW-
TEAHATA KOHCTPYKLUMS. AKO TA3M KOMOUHALMS OT TO-
BAPW HE Ce NpOosBSIBA, TPSIOBA AQ CE NPOBEPWU,
AOAN € HEOBXOAMMO QHKEPUPAHE WAW He. [lo-
AOAY CQ NMOKA3AHM HAKOAKO MPYMEPA 30 AHKEPW-
paHe. Tesm HAYMHM 30 AHKEPUPAHE CA CBOTBETHO
MPUAOXVMU, CbLLO 1 30 CHEPUYHN AQrEPU.

MpeHacdHe HAa XOPWU3OHTAAHU CUAM MNOC-
peACTBOM Alo6eAn

Transfer of horizontal forces by dowels

MpeHacsHe HA XOPMU3OHTOAHW CUAM MNOC-
PEACTBOM OHKEPHMU NAOYM

Transfer of horizontal forces by anchoring pla-
tes

MpeHacsHe HaO XOPU3OHTAAHU CUAU NPU CTO-
MOHEHO FrOpHO CTPOeHe

Transfer of horizontal forces on a
steel superstructure
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Anchoring methods:

The bearings can take the designated horizontal
loads without additional anchorage in the struc-
ture if the minimum vertical load is at least 50% of
the maximum vertical load and furthermore, the
horizontal load does not exceed 10% of the maxi-
mum vertical load (with TGe and TF). The necessi-
ty of anchoring has to be checked if this load
combination is not given. The following examples
show some anchoring methods. These methods
can also be applied with spherical bearings.
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Aarepu rspHeTa NoABMXXHU BB BCUYKK NOCOKK TGA - Pasvepu 1 teraa
Pot bearings sliding in all directions TGa - Dimensions and weight

DaxlL
—
m—
Taxb
Twvn Beprt.ToBap | BucounHa T D Terno
type vert. load | height ex=+ 50 weight
N Hy, axb a L
kN (SLS) mm mm mm mm kg
TGa10 1000 107 280 330 420 67
TGa15 1500 115 320 370 460 93
TGa20 2000 117 350 400 490 111
TGa25 2500 119 380 430 520 130
TGa30 3000 128 410 460 550 162
TGa35 3500 128 450 500 580 190
TGa40 4000 132 480 530 610 218
TGa45 4500 137 500 550 630 248
TGa50 5000 139 530 580 660 279
TGa55 5500 141 550 600 680 302
TGa60 6000 144 580 630 700 337
TGa65 6500 151 600 650 720 382
TGa70 7000 152 620 670 740 407
TGa80 8000 154 670 720 780 472
TGag0 9000 162 700 750 810 543
TGa100 10000 166 740 790 850 613
TGa110 11000 173 780 830 880 711
TGa120 12000 176 810 860 910 774
TGa130 13000 178 850 900 940 851
TGa140 14000 187 880 930 970 960
TGa150 15000 190 900 950 990 1014
TGa160 16000 192 940 990 1020 1106
TGa170 17000 192 960 1010 1040 1152
TGa180 18000 200 990 1040 1070 1276
TGa190 19000 202 1020 1070 1090 1365
TGa200 20000 204 1050 1100 1120 1541

Kbm Tabnuuarta cme npuenu cnegHuTe npeanocTaBku:

MuHumaneH BepTukaneH Toeap = 0,5 x makcumanHmsa N

MpueT brbn Ha 3aBbpTaHe tan a = 10 %o

HanpeuHo otmecTBaHe ey = + 20 mm

1) OT TonepaHcuTe B MaTepuana v npu NnpoM3BoACTBOTO BUCOYMHATA MOXe Aa ce yBenuyn ¢ Ao + 10 mm

Mpy HEO6XOANMOCT UMM CTaTUYECKM U3UCKBaHMS narepuTe moraTt aa 6baat cHabaeHu
CbLLO C aHKEPHM MNoYM unu Arbenun. BuHWHUTE pa3Mepu LWe ce NPOMEHST CbOTBETHO Npu ToBa.

The following assumptions are made for this table:

Min. load = 0,5 x max N

Rotation angle: tan a = 10 %o

Transversal displacement: ey=+ 20 mm

1)The actual height can increase up to +10mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.
The external dimensions change accordingly.



Aarepu ropHeTa eAHOCTPAHHO 3acTonopeHu TGe - Pasmepu 1 Teraa
Pot bearings unidirectionally fixed TGe - Dimensions and weight

DaxlL
T
ee—
Taxb
Twvn BepT. ToBap |Xopus. Toeap| BucoumHa T D Terno
type vert. load | horiz. load height ex=x 50 weight
N V, Hi axb a L
kN (SLS) | kN (SLS) mm mm mm mm kg
TGe10 1000 100 120 280 330 430 85
TGel5 1500 150 128 320 370 470 115
TGe20 2000 200 130 360 410 500 141
TGe25 2500 250 132 390 440 530 163
TGe30 3000 300 141 420 470 560 200
TGe35 3500 350 141 460 510 590 233
TGe40 4000 400 146 500 550 620 274
TGe45 4500 450 146 520 570 640 296
TGe50 5000 500 149 550 600 670 332
TGe55 5500 550 156 590 640 690 395
TGe60 6000 550 159 610 660 710 426
TGeb65 6500 610 161 630 680 730 458
TGe70 7000 635 163 650 700 750 489
TGe80 8000 680 170 700 750 790 586
TGe90 9000 720 173 730 780 820 642
TGe100 10000 720 172 770 820 860 694
TGe110 11000 770 175 810 860 890 772
TGe120 12000 780 178 850 900 920 855
TGe130 13000 780 181 890 940 950 941
TGe140 14000 840 185 920 970 980 1020
TGe150 15000 900 193 940 990 1000 1116
TGe160 16000 960 196 980 1030 1030 1218
TGe170 17000 960 201 1010 1060 1050 1332
TGe180 18000 990 205 1040 1090 1080 1428
TGe190 19000 1026 207 1070 1120 1100 1522
TGe200 20000 1060 215 1100 1150 1130 1673

KbMm TabnvuaTta cme npuenu cnegHute npeanocTaBku:

MuHumaneH BepTukaneH Toeap = 0,5 x makcumanHmsa N

MpueT brbn Ha 3aBbpTaHe tan a = 10 %o

1) OT TonepaHcuTe B MaTepuana u npu NpoM3BOACTBOTO BUCOUMHATA MOXe Aa ce yBenuun ¢ 4o + 10 mm

Mpy HEO6XOAMMOCT UNK CTaTUYECKN M3NCKBAHWA narepuTe mMoraT Aa 6baat cHabAeHW CbLLO C aHKEPHW NoYM unu abenu.
BbHLUHUTE pa3Mepy e ce NMPOMEHSIT CbOTBETHO NpU ToBa.

The following assumptions are made for this table:

Min. load = 0,5 x max N

Rotation anglfe: tan a =10 %o

1)The actual height can increase up to +10mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.
The external dimensions change accordingly.
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Adarepu ropHeTa BCeCTpPaHHO 3actonopeHu TF - Pasmepu 1 teraa
Pot bearings fixed in all directions TF - Dimensions and weight

Daxb
o
Taxb
Tun Bept. ToBap [Xopwus. Toeap| BucoumHa T D Terno
type vert. load | horiz. load | height weight
N Vy H, axb axb
kN (SLS) | kN (SLS) mm mm mm kg

TF10 1000 100 86 280 280 46
TF15 1500 150 89 320 320 61
TF20 2000 200 91 360 360 79
TF25 2500 250 93 390 390 94
TF30 3000 300 97 420 420 111
TF35 3500 350 97 460 460 134
TF40 4000 400 101 500 500 162
TF45 4500 450 101 520 520 175
TF50 5000 500 103 550 550 197
TF55 5500 550 105 590 590 232
TF60 6000 600 108 610 610 254
TF65 6500 650 110 630 630 275
TF70 7000 700 111 650 650 293
TF80 8000 800 113 700 700 344
TF90 9000 900 116 730 730 380
TF100 10000 1000 120 770 770 433
TF110 11000 1100 122 810 810 486
TF120 12000 1200 125 850 850 548
TF130 13000 1300 132 890 890 637
TF140 14000 1330 136 920 920 697
TF150 15000 1350 139 940 940 741
TF160 16000 1440 141 980 980 811
TF170 17000 1530 141 1010 1010 864
TF180 18000 1620 144 1040 1040 924
TF190 19000 1710 146 1070 1070 998
TF200 20000 1800 148 1100 1100 1059

Kbm Tabnuuyarta cme npuenu cnegHuTe npeanocTaBku:

MuHnmaneH sepTukaneH Tosap = 0,5 x makcumanHua N

MpueT brbn Ha 3aBbpTaHe tan a = 10 %o

HanpeuHo oTmecTBaHe ey = + 20 mm.

1) OT TonepaHcuTe B MaTepuana v npu NpovM3BOACTBOTO BUCOYMHATA MOXE Aa ce yBenuum ¢ o + 10 mm

Mpy HEO6X0AMMOCT UNK CTaTUYECKN U3UCKBAHWUSA narepute moraT Aa 6baaT cHabaeHM CbLLO C aHKEePHM NoYn unu aodenw.
BbHLIHUTE pa3mepy Lije ce NPOMEHSIT CbOTBETHO NpU ToBa.

The following assumptions are made for this table:

Min. load = 0,5 x max N

Rotation angle: tan a = 10 %o

1)The actual height can increase up to +10 mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.
The external dimensions change accordingly.
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Cxema Ha OCHOBHUTE @eA€MEHTU HA Aarep rpHe TGa
Scheme of the main components of a pot bearing TGa

XAB3raLld NAOYA C XAB3raLL
AMCT OT CUAHO NMOAMPAHA
HEePBKAQEMA CTOMAHA

Sliding plate with polished
austenitic steel

Kanak ¢ BrpaaAeH TEQAOH U
AOMBAHUTEAHO YNABTHEHWE
NPOTMB BAQrA

Piston with embedded PTFE
and additfional sealing
against moisture

BbTpELUHO YNABTHEHME OT
MECUHI

Internal brass seal

EAQCTOMEPHAO Bb3rAGBHMLIA
Elastomer pad

CTOMQHEHO MbpHe
Steel pot

C'bOGpCIBHO TNNA, XAB3rawAaTad NAOHA, KAMNAKBT N MPOHETO CA PASANYHO KOHCTRYKTUBHO OPOPMEHWN,
3A AQ MPEHACAT XOPUN3OHTAAHNTE CUAN.

The design of the sliding plate, piston and pot vary depending on the requirements to transfer ho-
rizontal loads.
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Paspes Ha Aart-ep ropHe TF
sectional view pot bearing TF

Craob6eH Aarep rbpHe TGe CbC 3auWnTa HA XAB3rauure NoBbPXHOCTY
assembled pot bearing TGe with protection of the sliding elements

Paspes Ha Aarep repHe TGe
sectional view pot bearing TGe
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5. CpepunyHM Aarepu
5. Spherical bearings

O6wa nHpopmaums

CoepuyHute aarepu Ha ELA ce cbCTosT OT CTOMO-
HEHA, TBBPAOXPOMUMPOHA COEPUYHA YACT, T.HAP.
coepa, eAHO, MPUHAAAEXKALLO KbM HES, MOKPUTO C
TEDAOH, THE3AO 30 PA3MNOAAraHE HA 3000AEHaTa
4ACT HO COEePATA, KAKTO M XAb3raLlO YCTPOMCTBO
BbPXY PABHATA CTPAHA, CHCTOALLO CE OT TEDAOH U
XAB3raLl, AUCT OT HEPBKAOEMA CTOMAHA 1.4404.

MNMocpeACTBOM TA3M KOHCTPYKLMS CE€ W3BLPLLBA,
KOKTO MOEMOHETO HA XOPW3OHTAAHUTE ABVKEHNS
(TPAHCAQUMS), TOKA CBLLO M 30BBPTAHETO (POTa-
LMs), NMOCPEACTBOM ABE HE3ABMUCELLM €AHO OT
APYrO BBbPTEAVBM ABMKEHMS, YPES KOETO TBBPAE
AOBOpE Ce U3MbAHSBA M3NCKBAHETO 30 AQrepyBaHE
6e3 ocobeHn ycrAns. C MOMOLLTC HO AOMbAHUTEA-
HM BOAELUM LUMHM UAW HO OFPAHMYCBALL MPBCTEH €
Bb3MOXKHO MPEHACSIHETO HA XOPU3OHTAAHUTE YCU-
AVSI,

4>

General information

ELA spherical bearings are made of a steel, hard
chrome plated spherical segment, the so-called
calotte (convex), a corresponding, with PTFE
equipped calotte receiver (concave) and a slid-
ing unit on the plane side of the calotte, consisting
of embedded PTFE and austenitic steel grade
1.4404.

This design is capable to take horizontal displace-
ments as well as rotfation through fwo indepen-
dent sliding moftions. This fulfills the requirement,
that the support of a structure should result in limit-
ed restrains particularly well. With additional
guides or a stop ring it is furthermore possible to
fransfer horizontal loads.
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OcBeH TOBA, TO3M TN AQrepy ce OTAMYOBA C OTHO-
CUTEAHO KOMMAOKTHO OQOPMAEHME, KOKTO U CbC
CBOWCTBOTO, Ye MPW HAOTOBAPBAHE MPAKTUYECKN HE
Cée M3BbPLUBA ABMPKEHME BbB BEPTUKOAHO HOMPOB-
AEHVe. TOB, B HIKOW CAYYOM HA MPUAOXKEHUE, €
BODKEH KpUTEPUN.

OBNYOMHO He € HeObOXOAMMO QHKepUpaHe B
CTPOUTEAHATA KOHCTPRYKUMS. B CAydyam, 4ye Bce nak,
MO MPUYMHA HA BBHLLUHM Bb3AEMNCTBMS, € HEODXOAM-
MO QGHKEPUPAHE, TO CE M3BLPLUBA MOCPEACTBOM
AOMBAHUTEAHM OHKEPHW MNAOYM C  MOAXOASLLM
CPEACTBA 30 AHKEPUPAHE.

CTOHAQPTHO AQrepute ce opa3MepsiBAT TAKA, Ye
MNPV €AHOBPEMEHHO MPOSIBIBAHE HA BEPTUKAAHU U
XOPWU3OHTOAHK TOBAPW, HE CA HEOBXOANMM HUKOIK-
BM QHKEPHM MAOYM.

Bb3MOXKHOCTUTE 30 OHKEPUPAHE CA, NO NPWVHUMM,
ChblLUMTE, KAKTO MNpW Adrepute rpHeTa. Bukre 3a
TOBA CTpaHMLa 40.

CoepuyHmute Aarepm Ha EAA ce opasmMepsBaT U
m3padoTteat cbraacHo EN 1337 Yact 7. O6osHave-
HMETO Ce M3BBbPLLUBA MOCPEACTBOM CHOTBETEH 3HAK
CE.
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Significant for this bearing type is a relatively com-
pact design and the quality, that practically no
movement in vertical direction fakes place. This is
an important criteria for some applications.

An anchoring fo the sfructure is generally not re-
quired. Should an anchoring become necessary
due to unusual impacts, it can be realised through
additional anchor plates with suitable anchor
means.

The standard bearing design does not require an-
chor plates at simultaneous effects of vertical and
horizontal loads.

Basically the anchoring methods are the same as
with pot bearings. See page 40.

ELA spherical bearings are designed and manu-
factured according to EN 1337 part 7 and are la-
belled with CE marking accordingly.



Tunoee Aarepu
Bearing types

MoABMXKEH BBbB BCUYKM NMOCOKN chepudeH Aarep  Bidirectionally sliding spherical bearing KGa
KGa

Toan N AQrep MNO3BOAYBA MOEMAHETO HA npe-  This kind of bearing can fransfer displacements in
MECTBAHMS KAKTO B HOAABXKHO, TOKA U B HANPeYHO  the longitudinal as well as in the transversal bridge
HAMPOBAEHME HO MOCTa. Tor He Moyke, obade, oa  direction. It is not able tfo transfer horizontal loads,
NPEHACS HAKAKBU XOPU3OHTAAHN YCUAWSI. though.
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MoABMIKEH B €AHO HOMPABAEHUE CPepUUeH Aarep
KGe

Aarepute OT TO3W TUMN CA MOABMXHN B €AHO HO-
NPABAEHME U 30CTONOPEHMN NEPNEHAVKYASPHO HA
HEro C MOMOLLUTA HO MOHTUPAHU BOAELLN LLVHM,
Ypes3 KOETO MOraT AQ GBAAT NPEHACSHM XOPWN3OH-
TOAHUTE YCUAMS B TOBA HAMPOBASHUE. Pe3yATMpa-
LLIOTO OT 30BBbPTAHETO HAMPEYHO HA HAMPOBRASHMNE-
TO HA MPEMECTBOHETO HAKAGHSIHE HO ABETE BOAES-
LM LUMHM KbM AETAOTO HO CHEepaTa Ce KOMMEHCU-
A OT BAALOBAHM HABUTU HOKAQHSILLN CE LUMHM.

PasAmMyaear ce ABA TUNA MOABVKHU B €AHO HO-
MOABAEHNE COEPUHHN AArepU.

- HOAABXKHO OUKCUMPOHUTE ChepUYHU Aarepun KGI
MOTraT AQ NPEHACST XOPUIOHTAAHU YCUAWS B HOA-
ABXHO HO MOCTA MOCOKA M Ca CBOBOAHO MOABUXK-
HW B HAMPEYHO HAMPOBAEHME HO MOCTA.

- HanpeyHo dukcmpannte chepudHn aarepm KGq
MOraT AQ MPEHACAIT XOPU3OHTOAHU YCUAMS B HO-
NPEYHA HO MOCTA MOCOKA M CA CBOBOAHO MOABUXK-
HM B HOAABXHO HAMPAOBAEHME HO MOCTQ.

Tui1 KATO, MO NPWHUMM, NPUHLMAHATA CXEeMA HA TU-
noeete Aarepun KGl n K&gq e e AHOKBO 1 COMO NAG-
HBT HO MOHTODKO PELIABA B KOE HAMPABAEHME AQ-
repbT € MOABMIKEH, PECNEKTMBHO ODUKCUPAH, 3d
ABATA TMNA AQrepy BAXKM TABAMLATA 30 Opd3Me-
psiBaHE KGe.

3acTonopeH BB BCUYKU MOCOKU CHEepUUeH Adrep
Kf

Tean Aarepy MOrat AQ MPEHACST XOPWU3OHTOAHM
YCUAWS BbB BCUYKI MOCOKM.

Ypes NOCTABSIHETO HA OFPAHNYUTEAEH MPBCTEH KbM
AETAOTO HA cdepartda, KoMTo B6AOKMpa Adrepd,
CTABA Bb3MOXHO MPOBEKACHETO HA XOPU3OHTAA-
HUTE YCUAMS MO HAAABXKHOTO U HAMPEYHOTO Ha-
MPOBAEHWSI HO MOCTA. 30 AQ C€E MPEANA3n cOepa-
TA OT XOPU3OHTAAHUTE YCUAUSI CE NMPEABUKAQ NMPU
TE31 AQrepy XAb3raLlia NMOBbPXHOCT MEXAY CHEepa-
TA M FOPHATA YACT HA AQrepa.
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Unidirectionally sliding spherical bearing KGe

Bearings of this kind are movable in one direction
and perpendicular fixed by guide gibs that frans-
fer the horizontal loads in that direction. An incli-
nation of the guiding gibs perpendicular fo the
movable direction caused by rofation is compen-
sated by rollable designed tilting strips. Suitable sli-
ding members are used between the guide gibs
and tilting strips.

Unidirectional sliding spherical bearings are divi-
ded in fwo varieties:

- longitudinally fixed spherical bearings KGI can
transfer horizontal loads in the longitudinal bridge
direction and are movable in the transverse brid-
ge direction

- fransversely fixed spherical bearings K&g can
transfer horizontal loads in the fransverse bridge di-
rection and are movable in the longitudinal bridge
direction.

The design table KGe applies for both bearing va-
riations, due to the fact that the principal design of
the bearing types KGl and K&q is the same. The
movable respectively the fixed direction is only de-
termined by the actual installation position.

Fixed spherical bearing Kf

These bearings can transfer horizontal loads from all
directions.

This is achieved by a stop ring that locks the bearing.
The stop ring is part of the calotte receiver. A sliding
surface between the calotte plane and the fop
bearing parts is used, to keep horizontal forces away
from the calotte.



CodepuryHu Aarepu NOABMXKHU BB BCUUKKN NOCOKU KGa - Pasmepn n Teraa
Spherical bearing sliding in all directions KGa - Dimensions and weight

N N

| ex =50 ex =100 ex =150
Tun Bept. ToBap A LUvpoumHal AbmkuHa (BucounHa | Termo | ObmkuHa |BucouvHa| Terno | AbmkuHa |Bucounna| Terno
type vert. load width length | height | weight | length | height | weight | length | height | weight
N B L H L H L H
kN (SLS) mm mm mm mm kg mm mm kg mm mm kg

KGa10 1000 260 320 360 73 45 460 78 56 560 78 63
KGa15 1500 310 370 410 87 70 510 87 78 610 92 95
KGa20 2000 350 410 450 95 94 550 100 112 650 100 122
KGa25 2500 380 440 480 98 117 580 98 133 680 103 147
KGa30 3000 420 480 520 107 150 620 112 174 720 112 188
KGa35 3500 450 510 550 113 181 650 118 207 750 123 237
KGa40 4000 470 530 570 123 216 670 123 232 770 128 263
KGa45 4500 500 560 600 131 196 700 131 273 800 136 307
KGa50 5000 520 580 620 124 258 720 129 291 820 129 310
KGab5 5500 550 610 650 136 324 750 136 344 850 141 384
KGa60 6000 570 630 670 141 350 770 141 371 890 146 414
KGa65 6500 590 650 690 147 389 790 147 410 890 152 454
KGa70 7000 610 670 710 152 426 810 157 474 910 157 498
KGa75 7500 630 690 730 144 426 830 149 471 930 154 522
KGa80 8000 650 710 750 154 497 850 154 523 950 159 575
KGa90 9000 690 750 790 165 588 890 170 541 990 170 672
KGa100 10000 720 780 820 172 667 920 177 724 1020 182 787
KGa110 11000 760 820 860 175 761 960 175 794 1060 180 859
KGa120 12000 790 850 890 184 860 990 189 927 1090 189 967
KGa130 13000 820 880 920 192 963 1020 197 1034 1120 202 1112
KGa140 14000 850 910 950 198 1078 1050 198 1120 1150 203 1201
KGa150 15000 880 940 980 199 1159 1080 204 1241 1180 204 1286
KGa160 16000 900 960 1000 205 1135 1100 210 1219 1200 215 1312
KGa170 17000 930 990 1030 211 1352 1130 211 1414 1230 216 1511
KGa180 18000 960 1020 1060 219 1522 1160 224 1619 1260 224 1673
KGa190 19000 980 1040 1080 217 1582 1180 222 1681 1280 222 1736
KGa200 20000 1000 1060 1100 228 1744 1200 228 1800 1300 233 1910

Kbm Tabnuuarta cMe npuenu cregHuTe NpeanocTaBKu:

MwuHumaneH BeptukaneH Toeap = 0,5 x makcumanHusa N

MpueT brbn Ha 3aBbpTaHe tan a = 10 %o

8X = AONYCTUMO HaAMBbXHO OTMECTBaHE

HanpeuHo oTmecTtBaHe ey = + 20 mm.

OT TonepaHcuTe B MaTepuana v npu npon3BoaCcTBOTO BUCOUYMHATA MOXKE [a ce NpoMeHu ¢ Ao 10 mm
Mpn HEOBGXOAMMOCT MK NO NPUYMHA Ha CTAaTUYECKU M3UCKBaHWA narepute MoraT Aa 6baat cHabaeHu
CbLUO C aHKEePHU Nnoym u/unu arobenn. BuHIWHWTE pa3vepu ce NPOMEHST CbOTBETHO MNpu ToBa.

The following assumptions are made for this table:

Min. load = 0,5 x max N

Rotation angle: tan a = 10 %o

ex = permissible longitudinal displacement

Transversal displacement: ey = £ 20 mm

The actual height can increase up to +10 mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.
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CodepuryHU Adrepm e AHOCTPAHHO 3acTtornopeHun KGe - Pasmepn v teraa
Spherical bearing unidirectionally fixed KGe - Dimensions and weight

ex =% 50 ex =%100 ex =+150
Twvin Bept. ToBap A LWunpounna | ObmkuHa|BucounHa| Terno |ObmkuHa|BucounHal Terno | AbimkuHa) BucounHd Termno
type vert. load width length | height | weight | length | height | weight | length | height | weight
N B L H L H L H
kN (SLS) mm mm mm mm kg mm mm kg mm mm kg

KGe10 1000 260 420 360 78 60 460 78 69 560 83 86
KGe15 1500 310 470 410 87 83 510 92 102 610 92 113
KGe20 2000 350 530 450 100 123 550 100 135 650 105 161
KGe25 2500 380 560 480 98 141 580 103 167 680 103 182
KGe30 3000 420 600 520 112 188 620 112 205 720 117 238
KGe35 3500 450 640 550 118 226 650 123 260 750 123 280
KGe40 4000 470 660 570 123 252 670 128 287 770 128 308
KGe45 4500 500 690 600 136 310 700 136 332 800 141 375
KGe50 5000 520 720 620 129 318 720 129 340 820 136 386
KGe55 5500 550 760 650 141 374 750 146 420 850 146 447
KGe60 6000 570 780 670 146 422 770 146 450 870 151 504
KGe65 6500 590 810 690 152 469 790 152 498 890 157 099,
KGe70 7000 610 830 710 157 513 810 162 568 910 162 601
KGe75 7500 630 850 730 149 18 830 154 570 930 154 604
KGe80 8000 650 870 750 154 566 850 159 625 950 164 692
KGe90 9000 690 920 790 170 695 890 175 763 990 175 803
KGe100 10000 720 960 820 177 782 920 182 854 1020 187 934
KGe110 11000 760 1010 860 180 896 960 180 940 1060 185 1025
KGe120 12000 790 1040 890 189 1001 990 194 1087 1090 194 1136
KGe130 13000 820 1080 920 202 1157 1020 202 1208 1120 207 1306
KGe140 14000 850 1120 950 203 1255 1050 208 1354 1150 208 1411
KGe150 15000 880 1150 980 204 1342 1080 209 1445 1180 209 1504
KGe160 16000 900 1180 1000 215 1375 1100 215 1435 1200 220 1551
KGe170 17000 930 1210 1030 216 1576 1130 221 1691 1230 221 1757
KGe180 18000 960 1240 1060 224 1739 1160 229 1859 1260 229 1927
KGe190 19000 980 1260 1080 227 1857 1180 227 1926 1280 232 2059
KGe200 20000 1000 1290 1100 233 1991 1200 233 2062 1300 238 2198

Kbm Tabnuuara cme npuenv cnefHuTe NpeanocTaBKu:

MwvHumaneH BepTtukaneH toeap = 0,5 x makcumanHua N

[MpueT bron Ha 3aBbpTaHe tan a = 10 %o

ex = AonycTMMo HaabxHo oTmectBaHe (KGq)

OT TOonepaHcuTe B MaTepmana v npy Npon3BOACTBOTO BUCOUYMHATA MOXeE Aa ce npomeru ¢ 4o 10 mm.
[Mpy Heo6Xx0AMMOCT MNM NO NPUYMHA Ha CTaTUYECKM N3UCKBaHWA narepute moraT ga 6baat cHabaeHu
CbLLO C aHKEPHU NNoYM U/vunu arobenu. BeHLWHWTE pa3Mepun ce NPOMEHSIT CbOTBETHO NpU TOBA.
ByksaTa ,e“ B 0603HayeHneTo Ha narepa KGe ce oTHacsi 3a eAHOCTpaHHO hUKCUpaHUTE narepu.

Mpu gencTBuTENHOTO 06O3HAYEHME Ha narepute bykeaTa “e” ce 3amectBa ¢ “I” (HaAMBXHO 3acTonopeH) Unmn “q” (HanpPeYHoO 3acTOMOPEH).
Min. load = 0,5 x max N

Rotation an le: tan o. = 10 %o

ex = permissible longitudinal displacement (KGq)

The actual height can increase up to +10 mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.

The external dimensions change accordingly.

The ,e" in KGe is replaced with ,|* (longitudinally fixed) or ,q“ (transversely fixed).
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CodepuryHu Adrepu 3aCTonopeHn BbB BCUYKU NOCOKM Kf - Pasmepu  teraa

Spherical bearing fixed in all directions Kf - Dimensions and weight

Tun BepT. TOBap |Obmxunalllupounial  BucoynHa Terno
type vert. load length/width height weight
N A/B H
kN (SLS) mm mm kg

Kf10 1000 370 98 69
Kf15 1500 440 127 117
Kf20 2000 490 100 158
Kf25 2500 530 1353 193
Kf30 3000 580 147 255
Kf35 3500 610 158 303
Kf40 4000 640 163 340
Kf45 4500 680 176 416
Kf50 5000 700 174 432
Kf55 5500 740 181 491
Kf60 6000 760 191 688
Kf65 6500 790 197 584
Kf70 7000 810 207 646
Kf75 7500 830 204 688
Kf80 8000 860 220 742
Kf90 9000 900 225 857
Kf100 10000 940 242 994
Kf110 11000 990 240 1121
Kf120 12000 1020 249 1218
Kf130 13000 1060 262 1363
Kf140 14000 1100 268 1524
Kf150 15000 1130 269 1613
Kf160 16000 1160 280 1775
Kf170 17000 1190 286 1893
Kf180 18000 1220 294 2042
Kf190 19000 1250 297 2196
Kf200 20000 1270 308 2365

MpueT brbn Ha 3aBbpTaHe tan a = 10 %o

OT TonepaHcuTe B Matepuana 1 npy npousBoACcTBOTO BUCOHYMHATA MOXe fja ce npoMeHu ¢ Ao 10 mm.
Mpyn HeOBXOAMMOCT MM MO NPUYUHA Ha CTaTUYECKU U3UCKBaHUA narepute mMoraT Aa 6baaTt cHabaeHu
CbLLO C aHKEPHW Nnoun n/unu grodenw.

BBbHLUHMTE pasmepy ce NPOMEHST CbOTBETHO NpuW TOBA.

The following assumptions are made for this table:

Min. load = 0,5 x max N

Rotation angle: tan o. = 10 %o

The actual height can increase up to +10mm due to material and manufacturing tolerances.

If necessary or structurally required, the bearings can be equipped with anchoring plates or dowels.
The external dimensions change accordingly.
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CxemMa HO OCHOBHUTE eAeMEHTU HO cPepuryeH Aarep KGa
Scheme of the main components of a spherical bearing KGa

XAB3rawd MNAOHA C XAB3raLy,
AMCT OT MOAUPOHA HEPBXAQE-
MO CTOMOHQ

Sliding Plate with polished
austenitic steel

TBBPAOXPOMUPAHA  ChHEepUY-
HO YOCT C ANAVKUPCAH TEDAOH

Hard chromium plated calot-
te with embedded PTFE

[HEe3A0 30 PA3MNOAAraHe HA
chepara C ANAVKUPAH Ted-
AOH

Calofte receiver with

embedded PTFE

CbOBPA3HO TUMA, XAB3rALLIATA NAQYA M FTHE3A0TO 34 PASBNOAAraHE HA CHEPATA CA PASANYHO KOH-
CTPYKTMBHO ODOPMEHM, 30 AQ MPEHACSIT XOPU3OHTAAHUTE CUAN,

The design of the sliding plate and the calotfte receiver can vary, depending on the requirements
to transfer horizontal loads.
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Paspes Ha copepudeH Aarep Kf
sectional view spherical bearing Kf

CraobeH cpepuueH Aarep KGe cbe 3awmra Ha XABb3Prauure NnopbPXHOCTU
assembled spherical bearing KGe with protection of the sliding elements

Paspes Ha cpepudeH Aarep KGe
sectional view spherical bearing KGe
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6. HanpaeaAgsawm n XOPU3OHTAAHO HATOBAPEHU AQrepu
6. Guide bearings and horizontal load bearings

C NoMOLITA HA 3ACTOMOPSBALLUTE KOHCTRYKLIMN
MOraT AQ 6bAAT NPEHACSHN BEPTUKAAHM TOBAPU U
XOPW3OHTAAHU YCUAMSL. [P FOAEMM XOPN3OHTOAHM
YCUAMS YECTO € MKOHOMMYECKN NMO-M3roOAHO XOPpU-
30HTOAHUTE YCUAMSI AQ CE MPEHACST B AOAHOTO
CTPOEHE YpPEe3 XOPW3OHTAAHO HOTOBAPEHU N HO-
NPCABASIBAHM AQFEPMU.

XOPU3OHTOAHO HOTOBOPEHUTE AQrepu MPeHACST
HOAABKHU U/VUAM HOMPEYHN YCUANS. HanpaBAsBaO-
LLITE ACFEePU NMO3BOASIBAT, HOPEA C NOHACSHETO HA
XOPW3OHTAAHUTE TOBAPU B EAHATA OC, XOPU3OHTAA-
HW NPEMECTBAHMS B ApyraTta oc. OCBeH TOBA, KOra-
TO KOHCTPYKUMSITA TO M3NCKBA, U MPW ABATA TUMNA
AQrepu Morar, (KaTo onums) ChLLO TAKA, AC BbAAT
NOEMAHV BEPTUKAAHK MPEMECTBAHNS.

EAHO 3HOYUTEAHO NPEAMMCTBO €, YE XOPU3OHTOAHO
HOTOBAPEHMUTE AQrepu NPM CAy4Ham HO HOTOBAPBO-
HEe ,CMSHO HA AQrep” noemar XOPW3OHTAAHUTE
YCUAMS U MO TO3M HOYMH MOTraT AQ OTNOAHAT AOMbA-
HUTEAHUTE MEPKM HAO 0BeKkTa (MOACUIYPSIBIHE HA
AQrepa 4pes KAVH M T.H.).

HANpPABASBAHUTE U XOPU3OHTAOAHO HOTOBAPEHM AQ-
repw ce n3paboTBAT B CboTRETCTRME C EN 1337-8.

CumMBOAM:

H 8.1 XOpW3OHTAAHO HATOBAPEH
AQrep BCECTPAHHO BAOKMPAH

O,

H1 8.2 HanpasAsBAH Adrep OAOKMPOH —g—
Nno eAHa oc

MNpeaAAOXEHNE 30 eAHO MOAEPHO PA3MOAOXKe-
HUe Ha Adrepwurte

Combined vertical loads and horizontal forces
can be transmitted with restraining structures.
When horizontal forces are high, it is often more
economically efficient to direct the horizontal
forces into the subsfructure by means of horizon-
tal-load bearings and guide bearings.

Horizontal-load bearings transmit longitudinal
and/or transverse forces. Guide bearings permit
both the bearing of horizontal loads in one axis
and horizontal movement in the other axis. In ad-
dition, vertical movements can also be opftionally
absorbed by both bearings to meet specific struc-
tural requirements.

One substantial advantage is that horizontal-load
bearings absorb the horizontal forces even under
changing load conditions, thus dispensing with
additional structural measures (position stabiliza-
tion with wedges efc.).

Horizontal-load bearings and guide bearings are
manufactured according to EN 1337-8.

Symbols:

H 8.1 Horizontal-load bearing, fixed
on all sides

H1 8.2 Guide bearing, fixed in one axis

®

Proposal for a modern bearing layout

O6W, NAGH Ha Aarepute
Bearing layout

f o

Fxe—
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Hanpaeagaeawm aarepu
guide bearing

XOPU3OHTAAHO HATOBAPEHU AQrepu
horizontal load bearing
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PeryAampyemu Aarepu

Peryavpyemmte Ae®OpPMUPYEMN AQrepU PasLIn-
PSIBAT MPAHULMTE HA MPUAOXKEHME HO eAACTOMEP-
HUTE AQrepn No OTHOLLEeHME HAO MOEMAHe HO eAHO-
KPPOTHO UAWM PSIAKO MOSIBIBALLUTE CE TOASMU XOPW-
30HTOAHN MPEMECTBAHUS MOCPEACTBOM AOMbAHU-
TEAHO PErYAVPALLLO YCTPOWCTBO.

C NOMOLLTA HO PEryAMPALLOTO YCTPONCTBO EAAC-
TOMEPHUTE AQrepu MOraT AC 6bACAT NPEMECTBAHU B
XOPW3OHTAAHO HAMPABAEHME 6€3 MOBAUraHEe Ha
HOCELLATA KOHCTPYKLUMSL. [10 TO3M HOYMH € AHOKPAT-
HUTE VAU PIAKO MPOSIBABALLMTE CE MPEMECTBAHMS
HO CTPOUTEAHATA KOHCTPYKLMS (BAMSIHA HO PUKCU-
POHATA TOYKA, CBMBCHE U MbA3EHE HO BETOHA, NPO-
MEHWM B 30HATA HA PYHAMPAHETO) MOrAT AQ Ce MNO-
€MQAT C HUCKM EAACTOMEPHU Adrepu. Enactomep-
HUST AQrep NoemMa CAMO MPOSBSBALLMTE Ce Mpes
KPATKN UAM MO-ABATM NEPUOAM OT BpEME NPEMECT-
BAHUS UAM 3ABBPTAHUS (BATBP, TPADUK, TEMNEePa-
TYPHV KOAEDAHMS, OCTATHYHM MbA3EHUS N CBUBO-
HUS).

TOBO PA3ASASIHE HA QYHKLUMUTE MOYKE AC HOMOAMN
APOCTUYHO BUCOUYMHUTE HA AQrepuTe U, B HIKOU
CAYYaU, NPY HEBAQTrOMPUSATHU OKOAHN YCAOBUS, AQ
€ €AVHCTBEHMSIT TEXHUYECKM U MKOHOMMYECKM Bb3-
MOXKEH HOYVH 30 ACrepyBaHE (HO KOHCTRYKLMSTA).

B NpaKIMKATA CAMOTO PEryAvpaHe Ce M3BbPLLBA
NPEAM MyCKAHETO HA ABMMKEHMETO (MO KOHCTPYK-
umsTa). Ypes npurkpeneHnTe HACOYBALLM YCTPOM-
CTBO HO AQrepda Ce U3BbPLLBA — MPU ChOAKO ACBAHE
HO MOMEHTHATA TEMNEPATYPA HA KOHCTRYKLMSTA —
NPEABAPUTEAHOTO PEFYAUPAHE HA Adrepd.

C TeyeHue Ha BpemeTo (B PAMKUTE HA HIKOAKO Me-
celqa) ce MoAy4aBa AEPOPMUPAHE HO AQrepa B
HOPMOAHOTO My MOAOYXEHME, YPEe3 KOETO MOraT AQ
OBbAAT NMOEMAHM CE30HHUTE MPEMECTBAHMS 1 30-
BbPTAHMS HO @AACTOMEPHMSI AQrep.

7. CneunaAHu Aarepu
/. Special bearings

Adjustable bearings

The limits of elastomeric bearings regarding the
ability to take rare or unique large horizontal dis-
placements can be improved by the use of an ad-
justable bearing. This is an elastomeric bearing
equipped with and addifional adjusting device.

With the adjusting device the elastomeric bearing
can be shifted in horizontal direction without lifting
the superstructure. Rare or unique building dis-
placements (change of the fix point, creep and
shrinkage of concrete, changes in the foundation)
are therefore transferable with low elastomeric
bearings. The elastomeric bearing just transfers the
short- and long-periodic displacements and rota-
tions (wind, fraffic, temperature fluctuations, left-
over creep and shrinkage)

The separation of the tasks can reduce the bear-
ing heights drastically and under some un-
favourable conditions it might be the only way fo
make it fechnically or economically possible.

Practically the adjustment of the bearing fakes
place before the structure is opened to tfraffic. The
pre-adjustment of the bearing (considering the
actual current building femperature) is made in
accordance with the expected residual displace-
ment,

Over time (within months), a bearing deformation
back to the inifial position takes place, by which
the bearing allows the shorf term and seasonal dis-
placements and rotations.

e
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Aarepu 3a onbH U HATUCK

f==:=
g B—r—

Tean narepun ce M3NOA3BAT, 30 AQ CE NOoeMmar Le-
ASHACOYEHO OMbHHN N HOTUCKOBW YCUAWNSIL.

3a PAsAKKA OT AEDOPMUPYEMUTE AATEPU C AHKE-
pupaHe (BMXK CTpaHuua 35), Anarepute 30 OMbH U
HOTUCK CQa MPEAHO3HOYEHM 30 MPOABAKUTEAHO
NOEMOHE HA OMbHHM 1 HOTUCKOBW HOTOBQAPBOHMS.
Tean AQrepy CA YNCTO CTOMOHEHWM KOHCTPYKUMM,
npn  HEOBOXOAMMOCT CHOBAEHM C  XAB3rALLW
YCTPOWCTBA U CE U3MOA3BAT B EAVHUYHL CAYYAN.,

Adrepu 3a KOHTPOA Ha BUbpauuuTe

EAnacTOMepHUTE AQrepu Ca NOAXOASLLM 3A PEAY-
LMPCaHE eDEKTUBHO U ABATOTPAMHO HO BUOPUPAHE-
TO, KOETO Cée MNOSIBSIBA NPW MALLMHW, MACBALLIO ACre-
PYBOHE HA PEACOBM OCHOBM WM MPW KOH30AW 30
OKQYBAHE HA KAMBaHW. OpA3MEPSIBAHETO HO AQre-
pUTE CEe N3BBPLLBA KAKTO MPW MOCTOBUTE AQrepMU.
AONMbAHUTEAHO TPSOBA, 0BAYE, AQ CE B3EMAT MOA
BHUMOHVE HOTOBAPBAHUSTA OT BUOPUPAHETO. TO3m
AQrepu ce KM3MNOA3BA YECTO MPU TEXNKKM MALLIVHM,
KQTO HAMPUMEP MMAOTUHU 1 KOBALLIKM MPECH.

30 NPOEKIMPAHETO HA Adrepuie ce U3UCKBAT
CAepHUNTE AQHHW:

MOKCUMQOAEH M MUHUMAOAEH ToBap (SLS)
COBCTBEHA YECTOTA HA M3TOYHMKA
NPEMECTBAHMS, AKO CA HOAMYHM
NPOEKTHO MOAPEKAOHE HO AQrepuUTe

Tension-/Pressure-Bearing

These special bearings are used to fransfer tension
and pressure forces in particular.

In contrast to the deformation bearings including
anchoring (page 35), the tension / pressure bea-
rings are designed for a long-lasting tension and
pressure exposure. These bearings are individually
designed and pure steel structures, with sliding
units where applicable.

Bearings for vibration control

Elastomeric bearings are able to reduce vibrations
that occur from machinery, floafing train track
beds or bell cages e. g. effectively and lasting. The
design is similar fo that of bridge bearings. The ad-
ditional loads caused by vibrations need fo be
considered, though. This kind of bearing is offen
used for heavy machine tools like e.g. guillotine-
shears and forge-hammers.

For the design of the bearing the following dafa is
required:

Max. and min load (SLS)
Generated natural frequency
Displacements if applicable
Proposed bearing layout

enacToMepeH anarep GUMBA
GUMBA elastomeric bearing
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Mpumep 3a ynotpeba Ha CrneunaAHn Aarepu
MpoeKT: PEKOHCTPYKL MG HA X.N. TPACeTO ,.bpeHep”

MiOHXeH - BepoHa

OupMa nambAHUTEA: ARGE Alptransit Brenner
3aaaya: MpoekTMpaHe 1 AOCTABKA HA AQrepi 30 EAVMUHMPAHE HA BUOPALMMTE NO CEBEPHOTO TpACE 33

NOAXOA KbM OCHOBHWS TYHEA BpeHep No CUCTEMA C NMPYXXUHUPAHE.

3a ropHust o6ekT dprpma N'yméa TMEX & AOCTABMAQ HOAABXKHNTE N CTROHUYHUTE AQrepk 30 EAUMUHNPGO-
HE HA BUOPALMMTE HO HOCELLIATA TPACETO KOHCTRYKLMS.

MNpw NOArOTOBKATA HA MPOEKTA H69xa M3BbPLUEHN BCEOOXBATHU UBMUTBAHMS OT CTPQAHA HA MHBECTUTOPA. U3-
MMTBAHNSTA BIXA U3BBPLLEHM OT TEXHUYECKNS YHMBEPCUTET MIOHXEH, KOTEALA 1 U3NMTBATEAHA CAYXXOA NO

TOAHCMOPTHO CTPOUTEACTBO.

HapgnbxHu narepum

CTpaHuyHu narepm

apMmupaH efnlactomMepeH narep
Twvin B 400 x 500 x 107 mm
crneumanHo nogpexaaHe
Ha croeseTe

apMupaH enacToMepeH narep
Twun B 290 x 300 x 74 mm
crneuuanHo nogpexnaHe
Ha crnoeBeTe

N3nutBaHus

onpeaenddHe Ha BepTukanHarta CtathyHa TBbpaoCT

onpefensiHe Ha BepTUKanHaTta AuHamMuMyHa TBbpPAOCT
(n3nutBatenHa yectota 5 Hz, 10 Hz, 15 Hz, 20 Hz)

onpeaenaHe Ha AonyctuMmna MakcuMasneH ToBap

NPOOBIPKUTENTHO U3NUTBAHE
Ha BMGpauum ¢ 3,0 munmnoHa
uukbna (Yecrota f = 1,0 Hz)

NPOOBIPKUTENHO U3NUTBAHE
Ha BuGpauum ¢ 10,0 munmnoHa
uukbna (4ecrora f, = 1,5 Hz)

onpegenaHe Ha XOpuU3oHTarnHaTa CtatuydyHa TBbpAoCT

KonuyectBa

231 6pos

634 6pos

HanpeueH paspes

GUMBA

HaAABXXEH pa3spes

EAQCTOMEpeH Aarep
GUMBA

BT SEPELE |




Example for the employment of special bearings
Project: Extension of the Brenner rail link
Munich - Verona

Company: Arge Alptransit Brenner

Task: Development and delivery of bearings for vibration isolation of the access route north to the Bren-
ner Base Tunnel in a spring-mass system.

Gumba provided the longitudinal bearings and the side bearings for the vibration isolation of the con-
crete frack foundation at the above mentioned project.

In the run up of the project, the client required extensive tests. The tests have been carried out by the
Technical University of Munich, chair and testing institute for tfraffic route engineering.

transverse section

longitudinal bearing side bearing
reinforced elastomer bearing | reinforced elastomer bearing
type B 400 x 500 x 107 mm type B 290 x 300 x 74 mm
GUMBA special layering special layering
bearings performed tests
determination of vertical static stiffness

determination of vertical dynamic stiffness
(test frequencies 5 Hz, 10 Hz, 15 Hz, 20 Hz)

determination of permissible maximum load
dynamic fatigue test dynamic fatigue test
3 million load cycles 10 million load cycles
(frequency f, = 1,0 Hz) (frequency f, = 1,5 Hz)
determination of horizontal static stiffness
quantity
GUMBA 231 pieces | 634 pieces

bearings




8. O6W M MHCTPYKLUKN 30 MOHTODKO HO Adrepu 30 MOCTOBE
8. Installation instructions for bridge bearings

Aarepute 30 MOCTOBE CQA HOCELUM EAEMEHTU HO
CTPOUTEAHUTE KOHCTRYKUMM N MPOABAKUTEAHO M3-
AOXXEHM HO FOAEMM HOTOBAPBAHMS. Te Tps6ea AQ
M3MBAHSIBAT DYHKLUSITA CU HOAEXAHO M B MNpPO-
ABAKEHME HA BB3MOXHO HOAM-ALABI NEPUOA OT
BpPEME 1 CA OT FOASIMO 3HAYEHME 3a CTABUAHOCTTA
HQ LSIAQTA KOHCTRYKUMS. CAEA MOHTOMKA, 0b6a4e, Te
CA, HAW-4EeCTO, TPYAHOAOCTLIMHU. [opaAM TOBA pe-
MOHTHUTE PABOTM CA YECTO CBBP3AHW C FOAEMM
YCUAMSI.,

Mo T1e3n npuumHm DIN EN 1337 nNOCTABS BUCOKM
M3UCKBAHKSI KbM KQYECTBOTO HA ynoTpebeHute ma-
TEPUAAM N KBM MPOU3BOACTBOTO HA Adrepute 3a
MOcCTOBE. KATO MPOM3BOAUTEAM HA TE3MN USAEAMS
HME MPUAQrame Te3m 3aAQHMS B HOLLATA EXXEAHEB-
Ha paboTta. Aarepute 30 MOCTOBE, KOUTO HAMYCKAT
HALLKS 30BOA, CA KQYECTBEHU M3AEANS, ,[Toon3se-
AEHO B epMaHMs™, NPOEKTNPAHN 3A NPOABAXKM-
TEAHA PABOTA NMPU NACGHUPAHUTE YCAOBUSI.

Bce nak, narepute ce HaMMPAT CAMO A0 MOMEHTO
HQ MBNPALLAHETO UM OT HALLMS 30BOA B OOAQCTTA
HO HALMS AMPEKTEH KOHTPOA. [MPeABUAEHOTO M3-
NOA3BAHE (Ha Aarepute) Moxke, obade, AQ ce pas-
AMHOBA BBLB BPEMETO M MICTOTO CU OT MOMEHTA HA
MN3MNPALLAHETO M OT HAOLLIETO MECTOMOAOXKEHME.

30 AQ MOXKE HALIATA MPOAYKLMS AQ Gbae B Bes-
YAPEYHO CBHCTOSHME KbM MACHUPAHUS MOMEHT HO
MOHTOXKA, HUE CMe M3BPOUAN TyK HAN-BAMKHUTE
TOYKM, KOUTO TPSIBBA AQ CE€ CMA3BAT 34 TOBA. Hue
Ce OCHOBABAME M3KAOUMTEAHO HA DIN EN 1337
Hact 10 (KOHTPOA 1 MOAAPBXKKA) 1 11 (TPAHCNOPT,
MEXAMHHO CKAQAMPAOHE U MOHTOK), KOUTO AQBAT
M34ePNATEAHM YKA3AHMS MO T€3M TOYKM, KOUTO TRSIO-
BA AQ Ce CMNA3BaAT.

TpAHCNOPT U ONAKOBKA:

AQrepute 3a MOCTOBE CE€ OMNAKOBAT MOAXOASILLO
npu Hac (B 30BoOAQ). o npa-
BUAO, eKCneaAnuusta ce us-
BbPLUBA BBPOXY MAAETU, MOA-
CUrypeHn C OoBKpanYBALLQ
AEHTA. MOHTOXHUTE OCUry-
POBKM CO BOJANCCAHN YepBe- |
HO. Adrepute C XAb3rawo
YCTPOWNCTBO CA CHABAEHU
YACTMYHO C BPEMEHHA 3ALUM-
Ta. TpsiBBA AQ Ce BHMMOBA
npWv MbPBOHAYAAHOTO TOBO-
PEHe 3a TOBA, 3ALUUTEHUTE
NPOTMB KOPO3MS MOBBPXHOCTA
AQ HE Ce AONMPAT UAM 30CH-
raT oT APYrn NpeAMeT npuv NOCAEABALLM NPETO-
BAPBAHMS, 30 AQ Ce M3BerHe NoBPEXAAHE HO OH-
TMKOPO3MOHHATA 3ALLUTA.
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Bridge bearings are integral elements of a struc-
ture and are continuously exposed fo large loads.
They should fulfill their function reliable and for a
long period of time. They are important for the sta-
bility of the entire structure and after the installa-
tion they are generally difficult to access. Repairs
or refurbishments are normally not feasible without
great efforts.

For these reasons the EN 1337 sets high standards
regarding the quality of the material and the man-
ufacturing of the bridge bearings. As a manufac-
turer of these products, we implement the require-
ments daily in our work. Bridge bearings that leave
our factory are quality products ,Made in Ger-
many", designed for long operating periods under
the planned conditions.

As a manufacturer, our influence on the quality of
our product ends when it leaves our factory. The
actual application can be in different climatic
conditions compared to our location and signifi-
cantly after the despatch date.

To ensure that our products are in the proper con-
dition when they are installed, we summarise in this
chapter the most important points that need fo be
considered. We explicitly refer to the EN1337 part
10 (Inspection and maintenance) and 11 ( Trans-
port, storage and installation) that provide de-
tailed information on this topic and that need to
be complied.

Transport and packaging:

Bridge bearings are properly prepared for ship-
ment before they leave our
factory. Usually we ship our
bearings on pallets, secured
by strapping tape. The auxiliary
bolf connections of the bear-
ing are marked red. Some
bearings with sliding devices
have an additional temporary
protection for the sliding com-
ponents. Corrosion protected
surfaces should not bump into
each other to avoid damage
of the coating. This is done at
the first shipoment by us and
should be considered with all following shipments
by the client.



ToBAP®BT TPSIBBA AQ CE MOACUTYPU NPABUAHO. Mpun
TOBA TPsIGBA AQ CE€ BHMMAOBA 30 TOBA, AHTUKOPO-
3MOHHATA 3ALWMTA W, MPU HOAMYME HO TAKBB, MHAN-
KQTOP®BT 30 HAMPABAEHME AQ HE ObACQT HOPAHEHN
OT KOAQHW 30 MPEBBP3BAHE UAW APYIM CPEACTBA
30 NOACUIypPsIBOHE HA ToBAPA. LLNMAKMTE HO MOH-
TCYKHUTE OCUIYPSIBAHMS HE BUBA AQ 6BAOT HOTOBA-
PEHN OT KOAQHUTE.,

NpuemaHe Ha CTOKATA U MEXXAUHHO CKAGAUPAHE

CAep MPUCTUTOHE HAO AdJrepute 30 MOCTOBE HA
obeKTa NpPaTkaTa TPsS6Ba AQ ce npoeepn 6e3 30-
B6ABsHE 30 KOMMAESKTHOCT U HEBPEAMMOCT. 30 AUM-
CBALLM €AEMEHTU TPSIBBA AC HN 6bAE AOKACABOHO
BeAHAra. CbLLOTO BAXM U 30 BUAMMU YBPENKAQHMS,
KOUTO HOAXBBPAST PASMEPA HA AeKmUTe, 0BYCAOBE-
HM OT TPAHCNOPTA, MOBPEAU HO AHTUKOPO3MOHHATA
3ALLMTA.

AKO MOCTOBUTE AQrepmu He Ce MOHTUPAT AVMPEKTHO,
TP6BA AQ CE BHUMOBA 30 €AHO MPCABUAHO MEXK-
AVHHO CKAQAMPAHE. TOBA CHXPAHSBAHE TPSI6BA AQ
Ce W3BLPLUBA BbPXY POBHA U CTABUAHA MO-
BBbPXHOCT. MSCTOTO 30 CKAQAMPAHE TPSIOBA ACQ €
CyXx0 1 A0BpE NPOBETPSBALLO Ce. Adrepute 3a Mo-
CToBe TPSIBBA AQ Ce NPEANA3BAT OT 3AMbPCSBAHE.
MOKPUBAHETO C MNAQTHO WUAW HAMAOH 61 AOBEAO AO
NOSIBATA HO KOPO3US 1 € HEMOAXOASILLO.

[NOArOTBUTEAHMN MEepPKU npeAn MOHTAXXA:

30 MPABUAHMS MOHTAXK, MO MPABMAO, CA HEOBXO-
AVNMU CAEAHUTE AOKYMEHTU:

- AeTtanAeH NAaGH HaO Adarepure

CbABPXKA KOHCTRYKUMSTA HO OTAEAHUTE Adre-
W, KOKTO U CXEMATA HA AQrepyBAHETO, 1 Ce U3-
ACBQ OT NMPOU3BOAMNTEAS HO AQrepuUTe.,

- [AQH 3a pasnoAaraHe Ha Aarepure

C'bA'bp)KO BCUYKNTE HEODXOAMMM 30 MOHTOKA
HA Adrepute AAHHU N Ce N3AABA OT NP OEKTAHTA
HA HOCeLlLATa KOHCTPYKUWS.

OcBeH OBNYAMHUTE MHCTOYMEHTU 1 MOBAMUIATEAHU
CPEeACTBA, C KOMUTO Ce PA3snOAAra Ha obekTa, e He-
0OXOAMM BOAEH HNBEAMP VAW TOUTOYKOB BOAEH HU-
BEAMP C TOYHOCT HaM-MAAKO 0,5 mm/m. MNoaxoas-
WM ca, HanpumMep, MoaeA Stabila 81 S, pecneking-
HO ABYOCOB BOAEH HuMBeAnp cuctema MPA LLyt-
rapr.

TbI1 KATO HE € NBKAIOYEHO MOBPEXAAHE HO AHTUKO-
PO3MOHHATA 3ALLMTA MO BPEMEe HA MOHTOMKA, TPSIO-
B AQ CA HA PA3MNOAOXKEHME, CbOTBETHUTE MATE-
PUOAM 30 3ALLUTHO MNOKPUTUE U UHCTPYMEHTU. Tean
MATEPUAAM MOTAT AQ OGbAAT MOAYYEHM OT HAC.
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The load has to be correctly secured. It is impor-
tant that the corrosion protection and the indica-
tor devices where applicable do not get dam-
aged by lashing straps or other load securing
equipment. Also the auxiliary bolt connections of
the bearing must not be tensioned by the lashing
straps.

Receipt and temporary storage of the bearings

Aftfer the bearings arrive on site, the delivery has fo
be checked for completeness and damages.
Missing items have to be reported immediately.
The same applies for any obvious damage that go
beyond minor corrosions protection damage that
occured during fransport.

If the bearings are noft installed immediately after
the delivery, they should be stored on plane and
bearing ground. The storage area should be dry
and well ventilated. The bridge bearings should be
protected against soiling. To cover the bearings
with farpaulines or sheets would support the corro-
sion and is inappropriate.

Pre-installation measures:

For a correct installation the following documen-
fation is needed:

- Bearing detail drawing

Containing the detailed design of each individ-
ual bearing as well as the bearing layout. The
bearing detail drawing is prepared by the bear-
ing manufacturer.

- Bearing installation drawing

Contains all the data that is relevant for the in-
stallation and is provided by the structural engi-
neer.

Besides the usual tools and lifting equipment used
on a construction site, a spirit level or a 3-point
level with a tolerance of 0.5 mm/m is required. Suit-
able are e.g. the model Stabila 81 S respectively
the 2 axes spirit level, system MPA Stuttgart.

Due to the fact that a damage to the corrosion
protection during the installation can not be fully
excluded, the relevant fools and coating materi-
als need fo be on site as well. The coating materi-
al can be obtained from GUMBA.
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MoHTOaX

O6wa nHeopmMmaums:

30 MPABUAHMUS MOHTODK HME MPENOPBYBCAME KOH-
TPOA OT CTPAHA HA CNEUVAAUCT NO Adrepute. [Npun
HEeOBXOAMMOCT TOKBB MOYKE AQ 6bAE MOUCKAH OT
Hac (B cbLo ZTV-ING Yact 8 1 DIN EN 1337-11).

MNMpean NOCTABIHETO HA Adrepad TpsioBa A 6bae
NPOBEPEHO NPOEKTHOTO MOAOXKEHNE HO MOHTOMKHM-
T€ OCUNYPSIBOHMS., HOAMYHUTE 3ALLUTHU OMOKOBKM
HQ XAB3raLmTEe YCTPOMCTBA U MHAMKATOPUTE HA AQ-
repute Tps16BA AQ CE OTCTPAHSIT.

Aarepurte TpsI6BA AC CE HAFAACST B MPEABUAEHUTE
noauuuu. Mpwm Tora TPSOBA AQ CE€ CNA3BAT 0OO3HA-
YEHMITA HO AQrepd BbpXy TFOPHATA MNAo4Ya. 3d
0O03HAYEHMITA BBPXY AQrepuUTe BAXM:

X: HOAABXKHO HONPABAEHME HA MOCTA
Y. HanpeyHo HanpaeBAEHME HO MOCTA

OcBeH ToBA, 0OO3HAYEHNETO CbABPXA AQHHK 30
TMNO HO AQrepa M 3a cbcepHute aarepu. Moau-
LMOHMPAHETO MOXKE AQ CE U3BBPLUM, PECMNEKTUBHO
KOHTPOAMPA, C NMOMOLLTA HO AETAWMAHMUS NACH HA
Aarepute. Aarepute Tpsa6Ba AQ CE€ MOHTUPAT Cbr-
AQCYBAHO C BCUYKM TOYKM HA MAQHA 30 PA3NOAQra-
HEe HO AQrepute, KOMTO 30A0BA NMOAOXKEHNETO, HO-
MNPABAEHMETO, BUCOYMHATA 1 HOKAOHAO. 30 AQ ce
OMNPEAEAUN XOPUBOHTAOAHOTO MOAOXKEHNE (HOKAOH)
HQO MOCTOBUTE AQrepm, Te ce CHABASBAT C M3MEPU-
TEAHW PABHUHM, PECNEKTVBHO U3MEPUTEAHU TOYKM,
lNocpeACTBOM MPEABUAEHUTE 30 TOBA BOAHW HUBE-
APV MOXKE AC BbAE NPOBEPEH HOKAOHBT HO TE3U
MeCTA. MOKCUMMAAHO AOMYCTUMOTO OTKAOHEHME OT
30AQAEHATA CTOMHOCT BBb3AM3A HA 0,5% (0,3% npu
AEDOPMUPYEMU XABIFALLM AQrepn).

Mo BpeMe HO MOHTAXA HA AePOPMUPYEMM Adre-
PV AOMBAHUTEAHO TPSGBA AQ Ce CMA3BAT CA€AHUTE
TOUKM NO OTHOLWEHME HO eAaCTOMepPa:

- AQ HEe ce HaHAcs 605 A nokpuntne
- HUMKAKBB KOHTAKT C OTKPUT NACAMBK

- HWKQKBB KOHTAKT C KMCEAVHU U APYIN Arpecyis-
HW BELL,EeCTBA

= (/\orepm) Ad He Cce N3AAra npoAbNAKUTEAHO HA
Temnepatypa Haa 50°C (3a KpATKO BpEME MAK-
CUMAAHO 70°C)

- HUKQOKBM 30BAPSIBAPKMA AC HE CE W3BBLPLLBAT MO
Aarepa

- NPV 30BAPBYHM PABOTM OKOAO AQrepda AQ ce
3ALMTABA OT UCKPU

- AQ Ce MPeAnasBa OT HOPAHSBAHE HA MOBbP-
XHOCTTA

- CASA MOHTOXKO AQrepbT AG CE€ MOYMCTU OT 3a-
MbPCSIBAHE
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Installation

General information:

We recommend to have the installation super-
vised by a certified bearing specialist to ensure a
correct conducting. Such a specialist is available
on demand from GUMBA. (Please see also ZTV-
ING part 8 and EN1337 part 11)

The correct fitting of the auxiliary bolt connections
has to be checked before the bearing gefs
moved. Existing packing material has fo be re-
moved from the indicator and sliding devices.

The bearing has fo be adjusted according to the
inscription on the fop bearing plate. The axes are
defined as following:

X: Longitudinal bridge direction
Y: Transverse bridge direction

Furthermore, the inscription contains information
about the actual installation position and the ad-
jacent bearings. The positioning can be carried
out and checked in accordance with the bearing
layout. The bearing installation must comply with
all points of the bearing installation drawing, which
provides the levels, inclinations, lateral and longi-
tudinal position. To determine the inclination of
bridge bearings, these are equipped with measur-
ing points respectively measuring planes. The incli-
nation can be checked with for this purpose
made levels. The maximum allowed deviation
from the target is 0,5% (0,3% for deformation sliding
bearings).

During the installation of deformation bearings the
following points have to be considered for the
elastomer:

- do not apply paint or other coatings
- ho contact with an open flame

- no contact with acids or other aggressive
agents

- do not expose fo temperatures above 50°C
(short term max. 70°C)

- no welding on the bearing
- prevent damage of the surface
- clean the bearing after installation



MNMPOTOKOAMPAHETO HA MOHTAHKA HA AQrepda Mo)e
AQ Ce UM3BBPLM C GOPMYASP CbIAACHO ,Richize-
ichnungen Lag 12”.

BapuaHTK 30 MOHTOXK

Cnopea MATepraAd HO OrPANKACLLNTE NMOBBPXHO-
CTV Ce N3BBLPLLBAT PA3AVYHN NMPOLEAYPU NPV MOH-
TOKA.

Q) OTAST HO MACTO GEeTOH:

Aarepute ce NOCTABIT CbIAACHO MAQHA 3A PA3MOo-
AQraHe BbpXxy BOATOBETE 30 PErYAVPAHE (MOraT AQ
6bACT NOPBYAHM OT GUMBA) MAM APYTU MOAXOAS-
LI YOCTM HO OCHOBATA HA Adrepd. (Buk nsobpa-
keHmne 1) KOMNAEKTbT aHKepH BOATOBE TPSIOBA AQ
6bAE NOCTABEH B MPEAHA3HAYEHNETE 30 TIX AXKO-
6oBe. HMBeApaHeTO MoXe AQ Bbae OChLLEeCTBE-
HO C MOMOLUTA HO MEPUTEAHATA MAOCKOCT BbPXY
AOAHATA AQrepHa MAOYA U AByocda Ambead [Mou
AQrepuTe, KOUTO CA CHABAEHN C MEPUTEAHMU TOUKM,
MOXKE AQ C€E M3MOA3BA AMBEAQ, KOKBBATO € ONUCa-

HA HO CTPAHMLUA 61,
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Forms according to "Richizeichnung Lag 12" can be
used for documentation of the bearing installation.

Installation situations

The procedures for the installation vary depending
on the material of the superstructure and the sub-
structure

q) in-sifu concrete

The bearing gets positioned according to the
bearing drawing on adjusting screws (can be or-
dered from GUMBA) or different suitable means on
the bearing base. The set bolts (stud shears) have
to be in their designated pockets. The inclination
can be adjusted with the help of the measuring
plane on the bottom bearing plate and a 2 axes
spirit level. On bearings with measuring points, a
spirit level like the ones described on page 61 can
be used.

|

‘B

[
pPeryAMpaLL BUHTOBE E‘

| -

E Nt

20-50 mm
-

A

adjusting screws

Mexay AOAHATA AHKEPHA MAOYA M OCHOBATA Ce
NPEABMKAA (AQ CE NMOAOXKM) U3PABHUTEAEH NAQCT
OT PA3TBOP C AEBEAUHA MUHUMAAHO 20 MM 11 MAK-
cMaAHO 50 mm. Tpabea AQ CE M3MNOA3BA CAMO
MOAXOASILL 30 MOHTODK HO AQIrEePU, C HUCKA CBMBAE-
MOCT, pastBop (Hanpumep Pagel). Tpsbea aa ce
CMNA3BAT YKA3AHUSITA U NPENOPBKUTE HA MPOU3BO-
AUTEAS HO PA3TBOPA. VI3PABHUTEAHUST MAQCT MOXE
AQ C€ M3MbAHM YpEe3 NOAAMBAHE VAV HOrHETSIBAHE.,
Tps6Ba AQ CE BHMMABA 30 TOBA, AQ HE OCTABAT HUI-
KQKBM KYXMHU 1 AQ CE MOAYYM MOAAOXKKA MOA USAQ-
TA NAOLL, Ha AQrepa. (Buxk n3obpakeHmne 2)

OCHoBA Ha Adrepa
bearing base

& L ]
Between the bottom anchor plate and the base a
levelling morfar course of min. 20 mm to max. 50
mm thickness has to be implemented. Only use
Jlow-shrink™ mortar, which is suitable for use with
bearings. The mortar must be used in accordance
with the manufacturer's recommendations. The
levelling course can be achieved by famping or
pouring. It is important that no cavities occur and
the bearing is consistently supported by the level-
ling course over the whole area. (see picture 2)

N3paBHUTEAEH NAQCT OT PA3TBOP

levelling mortar course
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[OPHOTO CTPOEHE CEe OTAMBA HA MSICTO M CBbP3BA C
Aarepd. (BUx nsobpadkeHmne 3)

®

/

The connection to the superstructure is carried out
as a traditional in-situ concrete construction. (see
picture 3)

[OPHO CTPOEHE OT OTASIT HA MSICTO 6eToH

in-situ concrete superstructure

Yak cAeA BTBBPASIBAHETO HO PA3TBOPA — HO NpeAn
HOTOBOPBAHETO HA AQrepd — Ce NPEPSI3BAT LUMUA-
KTE HAQ MOHTODKHOTO OCUIYpPSBAHE. (BUXK M306pa-
XeHue 4)

®

After the mortar cured — but before the bearing is

loaded - the auxiliary bolt connections (red
marked) get cut through. (see picture 4)

OTCTpOHeHO MOHTQDKHO OCUIypsBAHE

auxiliary bolt connection removed

b) ropHO cTpo€eHe OT rOTOBU EAEMEHTHU:

OBUYAMHO FOPHATA GHKEPHA MACYA CE 3AaMOHO-
AMTBA KbM FOTOBUSI EAEMEHT HO FOPHOTO CTPOEHE
oule B 3aBoAQ. OCTAHAAMUTE YACTU HA AQrepa ce
NPUKPENBAT HO OBEKTA KATO EAMH LIIA EAEMEHT, NMO-
CPEACTBOM AOCTOBEHUTE KPENEXM, KbM OHKEPHA-
TA MNAOYA, NPUKPENEHA KbM FOTOBUSI EAEMEHT HO
FOPHOTO CTPOEHE. (Buyk nsobparkerne 5)

b) precast concrete superstucture

Usually the top anchorplate is cast info the super-
structure in the precast concrete plant.

The remaining bearing will be connected with the
supplied bolts on site. (See picture 5)

[OpPHO CTPOEHE OT rOTOBM EAEMEHTU
precast concrete superstructure

I |

T 7 a

o
| |

[TO-HATATLLLUHUST MOHTOMK C€E M3BBbPLLBA AHAAOIMYHO
HA TO3M NPK OTAAT HO MACTO BETOH.

[ -~y

3abenexkka: TOpPHOTO CTPOEHE C OKAYEHUS Adrep
TPSIGBA AQ CE€ MOCTABM BbPXY BPEMEHHA MOMOLLHA
KOHCTPYKUMS (HONPUMEPR XMAPOBANYEH KPUK).
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The further installation process is as described in
section Q).

Note: The precast superstructure incl. the suspend-
ed bearing have fo be placed on a temporary
support ( e.g. hydraulic set-collar presses)



C) CTOMAOHEHA KOHCTPYKLUS:

AQrepHUTE MAOYM CE 30BMHTBAT C MOMOLUTA HA
CBbP3BALLIM BOATOBE. (BUXK M30BpaXeHMe 6) Tpsb-
BA AQ C€ WM3MOA3BAT MOKA3AHUTE B MACHOBETE HA
Aarepute BOATOEP, KOUTO MPW HYXKAQ Ce 3aTIraT C
AVHOMOMETPUYEH KAKOY. CBBbP3BALLNTE OOATOBE HE
CQ CbCTABHA YACT OT AOCTOBKATA HA AQrepa.

| omn
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c) steel structure:

The bearing plate gets bolted to the superstruc-
ture. (see picture 6) The bolts specified in the draw-
ing have to be used and if necessary the intended
torque moment needs to be applied with a torque
spanner. The joining bolts are not a part of the
bearing delivery.

©

[1mi CTOMOHEHO ropPHO CTpOEeHe

steel superstructure

CBbp3BALLMN 60/\Toae/r i)
Jjoining bolts

\ V)

V

/

I [smas}

3abenexka: HepaBHUTE AOMUPHM MOBBOXHOCTA
(CTOMAHEHA KOHCTPYKUMS — AQrepHa nNAoYa) Tpsab-
BA AQ ObAAT NOAPOBHEHN. HAM-TOAIMOTO OTKAOHE-
HME OT TEOPETUYHO PABHATA MOBBPXHOCT TPSOBA
AQ He e noseye o1 0,0003 X ABAKMHATA HO AUAro-
HAAUTE HO AArepHaTa nAoya, nam 0,2 mm (Mo-ro-
ASMQATO CTOMHOCT € MEPOACBHA). 1o npaBWAC
MOX€E AQ CE M3MOA3BA 3ANACKAQLL, MOTEPUAA,
KATO HAMPUMER AMAMOHT — MYATUMETAA. [1oAXOAS-
LUTe npoueAypu Tpa6Ba AQ ObAAT ONPEAEASHA
30 BCEKM OTAEAEH CAYHAN.

AKO B CMELMAAHN CAYHOM CE€ HAAQIA 3ABAPSIBAHE,
TpsI6BA AQ Ce BHMMOBA, TOBA AQ CE W3BBbPLUBA
COMO OT CMEUNAAUCTUN. HYyBCTBUTEAHUTE KbM HAMO-
PeLLsBAHE YACTM, KATO HAMPUMEP eAACTOMEPHMU
OAOKOBE, XAB3rALM MATEPUAAM U MAACTMACOBU
4yactn, TPsSOBA AQ Ce MPEeAnaAsBaTr (CbWoO M OT
NCKPW MNPpU  30BAPSBOHETO) 4YpEe3  CMNELMAAHN
MepKW. TeMnepartypHM Bb3AEWCTBUMS HOp 70°C
BOASIT AO HEOBPATMMO MOBPEXACHE HO €AACTO-
MEPHUTE AQrepu 1 r NPABIT HEU3NOA3BAEMMU.

d) NOACUTYpEeHM NPOTUB XAB3IrAHE €AQCTOMEPHU
AQrepm:

EAQCTOMEPHM AQrepu, KOUTO CA MOHTMPAHM 6e3
QHKEPHM NMAOYM, CE NOACUIYPSIBAT MPOTUB XAB3rOHE
NoCcCpPEACTBOM WndTOBE (TMn C(2)), AU YpE3 TIXHA-
TA CTOMOHEHA MNPOPUAMPAHA MOBBPXHOCT (TVN
C(5)). NocAeaABALLO AEMOHTUPAHE, OCOBEHO NMPW
aarep mn C(2), He e NoBeYe Bb3MOXKHO.

Aarepn ot n C(2) 0BVKHOBEHO CE MOHTUPAT B
BAOKMPALLM KOHCTRYKUMK. Aarepute oT tin C(5),
NPW KOUTO NMOACUINYPSIBAOHETO MPOTUB XAB3rAHE Ce
M3BBPLLUBA YPE3 NPOPUAMPAHA MOBBPXHOCT, MOraT
AQ Ce MOCTABSIT CAOMO B MOAOXEHO AETAO OT Pa3-
TBOP. (BUYK 1306P. 7)

[amnn |

Note: Uneven connecting surfaces (steel structure
- bearing plate) need fo be levelled. The max. de-
viation of the theoretically plane surface should
not exceed 0.0003 x DLP (diagonal dimension of
the bearing plate) or 0,2 mm (the higher value has
to be applied). Usually a compensating material
like e.g. Diamond- Multi-Metal can be used. The
suitable method has to be determined for each in-
dividual case.

If in special cases welding becomes necessary, it
must be ensured that this is only done by qualified
personnel. Heat-sensible parts like elastomeric
bearings, sliding materials and plastic parts have
to be protected (even of weld spatters). An expo-
sure to temperatures above 70°C will cause a per-
manent damage and the bearing would be de-
fective.

d) slip protected elastomeric bearing:

Elastomeric bearings that are installed without an-
choring plates are slip protected either by dowels
(type C()) or by their profiled steel surface (type
C(5)). A later removal of this bearing is not possible,
especially type C(2) bearings.

Type C (2) bearings are generally used in combi-
nation with restraining structures. Type C (5) bear-
ings., with slip protection realised through a profiled
surface, can only be placed in an applied mortar
bed.(see picture 7)

FopusT NAGCT PASTBOP OTNAAC NP
OTASIT HO MSICTO BETOH

upper mortar course not necessary
with in-situ concrete superstructure

HarpanaseHa NOBBbPXHOCT

-«— 30-35mm

roughened surface

>

«—— ca.30mm

[TOAAOXHW BUHTOBE

adjusting screws

EnacTtomepeHr narep wn C (5)
type C (5) elastomeric bearing
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AoBbpwmreAHn pabortu:

CAea MOHTOXKA TPSOBA AQ CE OTCTPAHST EBEHTYOA-
HUTE 30MBPCSBAHKSI OT OETOHOBM NETHA MAM OT 30-
MOHOAMTBALLMS PASTBOP C MOMOLLTA HO MOAXOAS-
LLIM MOYMCTBALLM CPEACTBA. , [TOAXOASLLMN™ O3HAYO-
BA, NPEAN BCUYKO, BE30MNACHN 30 EAACTOMEPHNS
BAOK, AOKOAKOTO Ce Kacoe 3a AedopMUpyem
Aarep.

AEKN HAPAHSBAHMS HO AHTUKOPO3MOHHATA 3ALLMTO
MoraT Aa 6bAAT OTCTPAHEHW HO OBEeKTA Ypes OBMK-
HOBEHO MOKPUBAHE C MOCAEAHMS CAOW 609 npu
BO9ANCBAHETO.

OT AOMMPA C BOAQUUTE, PECMEKTUBHO 3ACTOMNOPSI-
BALLNTE KOHCTRYKLIMM, MOYKE AQ CE MOAYYU, MPU NO-
SBSIBALLIO C& ©AHOBPEMEHHO C TOBA NMPEMECTBOHE,
HE3HAYUTEAHO MBTBPKBAHE HA QHTUKOPO3NOHHOTO
nokputne. TOBA WU3TbPKBOHE, MO MPABUAO, C€
OrPOHMYABA CAMO BbPXY HAM-TOPHOTO MNOKPUTUE W
HE NPEeACTOBASIBA MOBPEAQ.

MoOAAPBXKA N UHCNEKLUMUS:

He ca npeaBUAESHU PEryAsdpHM paboTn 30 MOA-
APBKKA HO NMPOU3BEASHUTE OT HOC AQrepn 3a Mo-
cTOBE.

B XOAQ HO MHCNEKUMUTE HO MOCTOBETE AdrepuTte
Ce MOAACrAT CbLLO HA MHCNeKUms. Mo eAHa VK-
CneKkuma ce NPoBEPSIBAT, MOKPAM ARYIOTO, U CAEA-
HUTE CBOWCTBA:

- NMOAOXXeHME HO eNACTOMEePHUS Adrep

- TOAeMVMHA HAO AOMMPHATA MOBBPXHOCT HA eAd-
CTOMEPHUA AArep C OKOAHUTE NOBBPOXHOCTU
- CbCTOgHME HA NMOBBPXHOCTTIA HAO eAACTOMEPHUS

Adrep  (XapakTepuctika HA eAdCTUYHOCTTA,
APACKOTUNHIN)

-  XOPWU3OHTAAHO MnpeMecTBaHe B rpaHuumTe Ha
AONYyCTMMOTO

- 3ABbPTAHE B ropAHMUUTE HO AOMYCTMMOTO

- CbCTOsSHME HA XAB3raimte noBbPRXHNHN

- CbCTOdHME HA AHTUKOPO3MOHHATA 3ALLMTA

MNPOOECNOHAAHOTO OLEHSBAHE HO CHCTOSHMETO HA
MOCTOBUTE AQrepu M3MUCKBA, BbB BMCOKA CTEMEH,
YMEHMS 1 MO3HAHKS, U MOXE AQ BbAE M3BBPLLEHO
CAMO OT KBOAUDULMPAH NEPCOHAA. B CAyyam HA
YCTAHOBSIBAHE HA OTKAOHEHWS, HUE NMPENOpPbYBAME
KOHCYATALMS C NMPOU3BOAUTEAS HO AQrepuUTe.
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Finishing works:

After the installation, an eventual occurred pollu-
tion with concerte sludge or mortar has to be
cleaned by an suitable detergent. Suitable means
harmless for the elastomeric bearing, if an elas-
tomeric bearing is present.

Minor damages at the corrosion protection can
be pafched up with the top coat paint of the
coating system.

The contact of the guides, respectively the re-
straints and a simulfaneous displacement can
cause a minor
abrasion of the coating system. This abrasion is nor-
mally limited to the top coat and is not considered
a defect,

Maintenance and inspection

For the bridge bearing types manufactured by us,
a regular maintenance regime is not infended.

The bearings are to be checked during the bridge
inspection. Amongst the properties that are chec-
ked are:

- Position of the elastomeric bearing

- Size of the contact area between the elasto-
meric bearing and the surrounding surfaces

- Surface of the elastomeric bearing (cracks,
characteristic of the deflection)

- horizontal displacement within the permitted fo-
lerances

- rotation within the permitted tolerances
- condition of the sliding surfaces
- condition of the corrosion protection

The professional evaluation of the bridge bearing
condition requires a high degree of knowledge
and experience and can only be done by a qua-
lified person. We recommend fo consulf the bea-
ring manufacturer, if deviations occur.
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BpemeTo Ha YKMBOT HO eAHA CTPOUTEAHO KOHCTPYK-
LS MOXE AQ ObAE 3HAYUMTEAHO MO-ABAFO OT MNe-
PUOAQ HO EKCNAOCATALMA HO AQrepuTe. AHELHUTE
AQrepu ca, cbrAacHo EN 1337, TOKA NpOEKTUPAHN,
ye € Bb3MOXHA 30MEHSIEMOCT HO OTAEAHN EAEMEH-
M 1 TAKA, NO NPABUAO, MOXE AQ CE M3BErHE KOM-
NAEKTHA 3aMsHA. [Tpr NO-NPEeAMLLIHN KOHCTPYKLMM
AQrepu 1031 acnekT He 6e CbOAIOACBAOH, TAKA Ye,
4eCcTO cpelawmTie ce B No-CTapuTte KOHCTRYKLUMN
POAKOBU N AIOAEELLM AQrepU NOHACTOSLLEM TPAO-
BA AQ 6bAQAT 3AMEHSHM MPW N3HOCBAHE.

Tbl1 KATO TE3M TMMOBE AQrepPu, No MPABUAO, HE Ce
MOHTUPAT BEYE, OCBEH, HANPUMEP MO NPUYNHU HO
OMA3BAHE HA UCTOPUYECKMTE NOMETHMLM, TE CE 30-
MEHSIT B CAY4AM HO COHUPAHE OT AHELLHUTE MPAK-
TUYHM M BUCOKOKQYECTBEHM TUMOBE AArepu. Karto
0OCOBEHO NMOAXOASLLN CA CE NPOSIBUAU AEDOPMU-
pyemute AQrepmu, Kouto MNpeAAQratr B MOBEYETO
CAydan 6e3 3aTPYAHEHMNS MBNCKBALLLATA Ce DYHK-
LMOHOAHOCT, M MO3BOASBAT, HOW-BEYE, EAHO MKOHO-
MUYECKN M3FOAHO PELLEHNE.

B 10311 OBAQCT HME MOXEM ACQ CE NO30BEM HA 6O-
raTMsl CU OMUT N MO3HAHME U MPEAAdraMe LLNpo-
KOOOXBATEH CMEKTbP HA YCAYIM, KOMTO Ce MPOCTU-
PO OT OLEHSIBOHETO HA CbCTOSHMETO HA CTApwUs
AQrep, npes 1M3paboTBAHETO HA HOBA KOHLEMUMS
30 AQrepyBAHETO, AO MPAKTMYECKATA 3AMSIHA Ypes
NMOBAMIAHE HO FOPHOTO CTPOEHE, AEMOHTUPAHE HA
CTAPWUS, KOKTO M MOHTOK HO HOBMSI AQrep.

B 1031 BPB3KA BMXKAATE MPUAOXKEHWN HIKOAKO MPU-
MepW 30 M3BBPLUEHN CAHUPAHUS. CHUMKUTE B5xa
npeaoctaseHy ot Other Montagen.

npeav
before
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9. CaHnpaHe Ha Aarepum
9. Bearing refurbishment

The lifetime of a structure can sometimes be con-
siderably longer than the service life of the bear-
ings. Nowadays, the bearing design according to
EN 1337 allows the exchange of each single bear-
ing component. Therefore, a complete bearing
exchange is basically not necessary any more.
Earlier bearing designs did not consider this aspect
in particular. The previously commonly used roller
and rocker bearings need fo be exchanged when
they are worn out.

Due fo the fact that these bearing types are not
used any more, despite for preservations of historic
interest e.g., they are replaced during a refurbish-
ment with more efficient bearing types. Deforma-
tion bearings have proven to be particularly suit-
able, because they provide in most cases the re-
quired function without any difficulties and are an
economic solution.

Through our wide experience we are able to pro-
vide a comprehensive range of services, which in-
cludes the evaluation of the old bearings, the de-
sign of a new bearing concept and the bearing
exchange including the lift of the superstructure.

Please find attached examples of some realised
refurbishments. The pictures were provided by
Other Montagen.
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O6wa nHpopmauns

AedopMaLMOHH1TE Oy 3a mocToBe GUMBA BJ 1
BJR ca npeaHA3HAYEHUN AQ NOEMAT ABVKEHUS OT
50 A0 165 mm B HOAABXKHO HAMPOBAEHME HO KOH-
CTPYKUMSITA HO MOCTOBE, MbTULLA U BbB BUCOKOTO
CTPOUTEACTBO. BAAroAQpPEHNE HA TIXHATA HECAOXK-
HQ KOHCTPYKLUMS MOHTOKBLT M MOAAPBKKATA UM CA
MHOrO MPOCTU.

PQ3noAOXEHUTE B POBLUMPUTEAHUTE YT MEXAY
MbTHOTA HACTUAKA HO MOCTA U LLOCETO MPEXOAHN
DY TPSI6BA AC MOEMAT ABUDKEHMUS OT TeMMNepaTy-
PA, MbA3EHE U CBMBAHE, KAKTO U Bb3AEWCTBUS OT
TpAdUKa. B ocobeHn caydyam TpsioBa AQ ObaAAT
NoeTn, CbLLO TAKA, HOMPEYHU NPEMECTBAHMS 1 30-
BbPTAHWSI OKOAO TPWTE MPOCTPOHCTBEHU OCK, Y
E©BEHTYOAHUTE HOAABXKHM HOKAOHW AQ ObAAT B3ETU
oA BHUMAOHME. TpexoaHUTe OyrM 3a MOCTOBE
GUMBA nocTtirar BCUYKO TOBA M CA BOAOHEMNPOHM-
Laemm,

BJ 1 BJR ce nponsBexAaT CbC CTAHAQPTHA ABAKMN-
Ha o1 1100 mm. [NpOn3BOACTBOTO HA NO-KbCU KPAM-
HN MOPYETA UAM BIAOBM EAEMEHTU € Bb3MOXKHO.
MOHTQOXKBT NPW BCUYKM TUNOBE CE M3BLPLLBA YpPES
AODBEAVPOHE, HaNPYMEP C XMMUYECKM AHKEPW HO
Fischer.

Ha pasnoAoxeHne ca ABA TMNA € MO 4 BAPUAHTA.
o NPUHLMM, NPEXOAHUTE DY 30 MOCTOBE CE ChC-
TOSIT OT EAACTOMEPHO TIAO, KOETO TPSIOBA A YAOB-
AETBOPSIBA M3NCKBAHUSTA MO OTHOLLIEHME HO PO3TS-
raHe, TBbPAOCT, 3APCABNHA M YCTOMYMBOCT HO O30H.

Tun GUMBA BJ

KaTto nokpmeall NPodUA, TO3M TUN UMA PUDEAOBO-
HO GAYMVHMEBA MAOYA, KOSITO MPEANA3BA €AACTO-
MEPHOTO TIAO OT M3HOCBAHE, ABAXKALLO CE HA TPa-
OvKa. [loOCPEeACTBOM BrPAAEHM BYAKOHU3UPDOHU
CTOMQOHEHW MPOPUAN € TAPAHTUPAHA 3APABUHATA
HQ MPEXOAHMS MPODUA.

Tun GUMBA BJR

3a pasaMka oT mna BJ, ropHata cTpaHa Ha BJR
MMA NPOPUANPAH EAACTOMEPEH CAOMN. OTAOAY CA
BIPOAEHN U BYAKOHU3UMPAHN CTOMAHEHM NMPODUAN
30 apMUPOBKA. OCTAHOAOTO OPOPMSHE U HOCEe-
LLIMTE CMOCOBHOCTN CA MAEHTNYHM CC CHOTBETHUS
BAPWAHT HA BJ.
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10. Ae®OopMALNOHHK PYrU 30 MOCTOBE
10. Bridge expansion joints

General information

GUMBA BJ and BJR expansion joints are suitable
for longitudinal translations of 50 to 165 mm at
bridges, roads and other building constructions.
Due to their uncomplicated design, both the as-
sembly as well as the maintenance are simple.

The expansion joints installed between the road
surface of the bridge and the road need fo absorb
movements that occur from temperature, creep
and shrinkage of the structure and the fraffic load.
In special cases they need to absorb fransversal
displacements and rotfations around the three
spacial axes and eventually longitudinal gradi-
ents need to be considered. GUMBA bridge ex-
pansion joints achieve all this and are waterproof,

BJ and BJR are manufactured in the sfandard
length of 1100 mm (despite of the kerbs). The pro-
ductions of shorter ends or bends is possible. The in-
stallation for all types is done with fixings like fisch-
er chemical fixings e.g.

There are 2 types in 4 variations available. The
movement joints are basically consisting of an
elastomeric body that meets all requirements in re-
spect of expansion, hardness, stability and ozone
resistance.

Type GUMBA BJ

This type has a grooved aluminium wear profile
that protects the elastomeric body of abrasion
caused by tfraffic. Steel profiles that are vulcanised
into the elastomeric body guarantee the stability
of the expansion joint.

Type GUMBA BJR

In confrast fo the BJ the BJR has a dimpled elas-
tomeric surface. Beneath the dimpled surface are
steel sheets for reinforcement vulcanised into the
elastomeric body. The remaining design and the
load capacities are the same as af type GUMBA
BJ.
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CBOICTBO HO MATEPUAAUTE U pa3MepU
Material properties and dimensions

cbrnacHo / according to
Tun Ha enacTomepa CR
rubber type
TebpaocT Shore A
° +5° ISO 4
shore A hardness 60° £5 S0 48
ATCETREICT 5] > 16 N/mm? 1SO 37
tensile strength
YLI,‘bJ'DKa'BaHe npv paskbCBaHe > 425 % 1SO 37
elongation at break
AKocT Ha paskbcBaHe > 10 N/mm? 1SO 34-1
tear strength
OCTaT'bLIH.a nedopmaumsi npyu HaTUCK <159% 1SO 815
compression set
yCTOI/NI/IB?CT Ha O30H Hwueo ,0 ,"6?3 OPacKOTUHM 1SO 1431-1
ozone resistance level "0", no cracks
CrqigHa s apjuparie S235/S355 DIN EN 10025
steel reinforcement
AnymMunHui .
Aluminium AlMgSi 0,5 F254 EN AW 6063, T66/EN 573
Temnepa a yCTON4nBOC
MnepaTypH )'/T NYnBoCT 30° - +100° C
temperature resistance

A .}
| ]
(an]
[
T L ey RN
‘(32‘,‘,&‘ B 22::"".\3‘:'\-- :_2..,*{_-;{’.,"::‘:
“0:5222, m
C min / max
Paswvepwu / dimensions " e»a?ﬂmggﬁm Pa3mepu Ha rHe3goTo
Tvin O6uo apmkeHne | OvmkuHa |LWUupounHal Bucouna| Terno bolt distance block out dimensions
type total movement length | width | height | weight e A B |Cmin|Cmax| D
[mm] [mm] | [mm] | [mm] [ka] [mm] [mm] | [mm] | [mm] | [mm] | [mm]
50 50 1100 270 44 26 212 310 | 54 25 75 39
75 75 1100 410 55 44 340 450 | 65 35 | 110 | 47
100 100 1100 580 60 63 492 620 | 70 25 | 125 | 56
165 165 1100 710 84 104 614 750 | 94 38 | 203 | 66
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Apyrv pasmepm no 3annTiBaHe
Ofther dimensions on request




WHCTPYKLNSG 30 MOHTOK HO A@POPMALIMOHHU PYru 30 MOCTOBE
Installation instructions bridge expansion joints

GUMBA BJ n BJR

AeovopmaumoHHuTe dyrn GUMBA BJ 1 BJR ce MOH-
TMPAT AeCHO. OBUKHOBEHO HE € HEOBXOAMMO TA3M
30AQ40 AQ CE NMOPBYBA HA CNELMAAMSMPAH MOAMS-
MbAHUTEA.

[MooUEeCHT HO MOHTAXKAO BKAKOYBA MOATFOTBSIHETO HO
AEIAO OT PA3TBOP, NPOBMBAHETO HO OTBOPW 3 XU~
MUYECKUTE AHKEPW HA NPEABAPUTEAHO ONPEAEAE-
H/ MeCTA, NOCTABSIHETO HA XUMUYECKMNTE OHKEPU U
NPUHAAAEKALLMTE KbM TIX LUMAMAKM, MOCTABSIHETO U
3AKPENBAHETO HA YACTUTE HA dyriTe BJ, pecnek-
TMBHO BJR, NOAQraHETO HA YOABTHUTEAHOTO MOAMO,
NPUTITOHETO KbM LUMUAKUTE U, HOKPAS, 3AMOHOAMT-
BOHETO HA MOHTAXKHUTE OTBOPM.

HeobxoAMMM eneMEeHTU:
BJ vAn BJR (CTOHAQPTHO AbAXKMHA 1100 mm)

KoHcyMaTBM (HOAUYHK OTAEAHO B GUMBA):

XMMYECKMN OHKEPW, BKAIOYBALLI LLMMAKM, MOAAOXK-
HW LWAVOU U TANKn

MoAAOXKHM LWAN6M 3a BJ(R)
YAABTHUTEAHO OOAMO

EnokcraeH pasTBOp 30 PEMOHTU
YHMBEPCOAHA €MOKCUAHA CMOAC
EAnacTomep 30 yNABTHSIBOHE

HeobxoAMMM CO CAEAHUTE MHCTPYMEHTU:
ANHAMOMETPUYEH KAIOY

Komnpecop 3a NpoAyxBAHE HO NPOBUTHTE OTBOPU
Ppe3sa 3a Ppe30oBaAHE HA MbTHOTO NAQTHO
EnekTpryecka TeneHa YyeTka

Mepoopartop

Ppesa 3a 6eToH

Mukcep (6BbPKAAKQ)

Apyrv, 0BUYANHO HOANYHN HO CTPOUTEAHMS OBEKT,
VNHCTRYMEHTU 1 MOTEPUAAN,

GUMBA BJ and BJR Expansion Joints

GUMBA expansion joints are easy to install. It is usu-
ally not necessary to assign specialised subcon-
fractors with the task.

The installation procedure includes the preparati-
on of a mortar bed, the drilling of holes for chemi-
cal fixings at pre-determined positions, the use of
chemical fixings, the positioning and fixing of the
BJ respectively the BJR parts including a sealing
membrane and finally the grouting of the installa-
fion pockets.

Required equipment:
BJ or BJR ( standard length 1100 mm)

Accessories (separately available from GUMBA):

Chemical fixings including anchors, washers and
nufts.

BJ(R) washers

Sealing membrane

Epoxy repair morter

General epoxy resin
Elastomeric sealing compound

The following tools are required:
torque wrench

blow out pump or bulb, to clean the boreholes of
the fixings (i.e. Hilti Hit Blow out pump)

floorsaw

tool brush
hammer-drill
concrete grinder
paddle mixer

Further tools and equipment that are usually on
site.
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1) (M3MCKBA Cce CaMO Mpu CaHMpaHe) Tpsbea AQ
Ce YCTAHOBM CPEAQTA HAO dyraTta. MNokputmeto ce
M3PSI3BA U PA3BMBA A0 BETOHA MO ABAKMHATA HA
®Yrata ABYCTPOHHO MO UIAATA ABAKMHA. PA3CTOS-
HMETO OT CPEeAQTA Ha QyraTa A0 Pbba Ha 13pe3a
TPs6BA AQ € EAHAKBO OT ABeTe CTpaHu. Obuiata
LUMPOYMHA HAO M3PEe3a TPIOBA AQ € MAAKO MO-TOAS-
MQA OT OBLLATA LWMPOYMHA HA  M3MOA3BAHMS B MO-
MeHTa enemeHT BJ(R) (BMXK TABAMLIATA HO CTPAHKMLA
72). NBKBPTEHUSIT MEXAY USPEIUTE MATEPUAA CE
OTCTPAOHSIBA HAMBAHO WM MOBBLPXHOCTIA HO GETOHA
ce HaBpa3asaBa ¢ dpesa 3a 6eToH. CAeA TOBA MO-
BBPXHOCTTA CE& MOYMUCTBA C METAQ UAM Bb3AYX MOA
HOASFQHE, TOKA Ye AQ BbAE YMCTA U CYXA.

1) (only necessary at refurbishments) The cenfre
of the joint has to be detected. The road surface
needs to be sawn on both sides of the longitudinal
direction of the joint over the entire length, with
equal distance to the joint on both sides. The width
of the created installation block out should be a
bid bigger than the complete width of the actual
used BJ(R) element (see table on page 72). The
surface material between the cutfs has to be bro-
ken out fo reveal the concrete beneath. The ex-
posed concrete surface should be grinded in
order to remove bituminous adhesion and fto
roughen and level the surface. Following this, all
loose material should be cleaned away by broom
or air pressure, to have a dry and clean surface.

1 MHe3po / block out

<z AcdbanT / asphalt

dyra/ joint

2) TIOBBPXHOCTTO CE& HAMA3BA C YHMBEPCOAHO
€MNOKCMAHO CMOAQ. T9 CAYXKM KATO CPEACTBO 30
CLUEMNAEHNE MeXAY BETOHA M PASTBOPA, KAKTO U
KOTO W3PABHUTEAEH cAom. OTrope Cce HOHACS
NAQCT OT PA3TBOP, TAKA Ye AQ OCTOHE AOCTATBYHO
MSICTO 30 eAeMeHTA BJ(R) M yNABLTHUTEAHOTO GOAMO.
Hakpast IAQCTLT PA3TBOP CE 3ArAONKAC TAKA, Ye AQ
Cce NOCTUrHe HEOBXOAMMATA TAQAKOCT. BUCOUMHA-
TA HO NOKPUTMETO HA MbTS MOXE AQ CE M3MNOA3BA
KOTO OTNPABHA BUCOYMHA MOCPEACTBOM ABPBEHMU
LWABAOHN. EAeMeHTbT BJ(R) B MOHTMPQHO MOAOXKE-
HMe TPSBBA AQ € HO €AHO HMBO C MOKPUTMETO HA
MBTHOTO MAQTHO.

2) The general epoxy resin will be applied on the
concrete surface as a bonding agent between
the concrete and the mortar and also as a
smoothing layer. After that the mortar bed has to
be prepared. The levels of the finished road and
the height of the BJ(R) and the sealing membrane
need fo be considered when the mortar bed gefs
levelled. The best practise to achieve this, is to use
timber battens along the installation conduif as
guide rails in combination with a profiled board
that is used as a float.

2

[Obpeenn netsu / timber batten

MpodunupaHa abcka / profiled board

BucbuunHa / height GUMBA BJ(R) +2 mm

winepnnaT 1 NoNMCTUPEHOBa NsiHa
plywood and polystirene foam

<
5 mm muH. BUCcoYmMHa. / min. height

3) CAea BTBBPASIBAHE HO PA3TBOPA ce Npobuear
OTBOPU 3A XUMUYECKUTE aHkepU. EAemeHTnTe BJ(R)
B1XA MOTAM AQ CE U3MOA3BAT KATO LUABAOHM, 34 AQ
ce MapKMpaT MecTtata Ha oteopwute. MNpean npo-
6rBaHeTO enemeHTUTEe BJ(R) ce OoTCTpaHsBAT.

3) After the mortar cured, the holes for the
chemical fixings have fo be drilled. A BJ(R) ele-
ment could be used as a template to set out the
holes. Remove the BJ(R) element before drilling.

3

Al
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4) OtBOpPMUTE TPSIOBA AQ CA CYXM, YACTU 1 BE3 NPAX.
AHKEPHUTE KAMCYAM CE MOCTOBAT B OTBOPUTE U
LUNMAKTE Ce HOBMBAT B KANcyAuTe, CAeA BTBbPAS-
BAHETO LUMWAKUTE CE CKbCSBAT A0 HEODXOAMMATA
BMCOUYMHA, 30 AQ HE CTbPYAT MNO-KbCHO MHOIO HAA
otBopute B BJ(R). BHUMOHME: NOCAEABALLOTO AO-
MbAHUTEAHO CKBCSBAHE € MHOIO TPYAOEMKO!

¥

4) The boreholes have to be clean, dry and free of
adust. The boreholes get filled with the glass cap-
sules of the chemical fixings and the threaded an-
chors get hammered in by which the quick-curing
mortar is activated. After the chemical fixing
cured the threaded anchors have fo be short-
ened fo the specified length to avoid that they
protrude over the BJ(R) element. Attention: short-
ening after the installation is very laborious.

U

resin capsule and threaded anchor

\\ XUMUYECNOo aHKep U Wnunka

5) YNABTHUTEAHOTO POAMO, KOETO € MOAKO MO-LUKN-
pPOoKO OT eneMeHTa BJ(R), ce NOAAra BbpXxy pPA3TBO-
pPa; NPW TOBA ce 0DOPMS BAABOHOATUHA BbB OYyraTa,
O KPAULLIATA HO GOAMOTO CA B EAHA AVHUS C PBOO-
BeTe Ha eneMeHTa BJ(R). B 30HATA HO OoT1BOpUTE DO-
AVIOTO C€ M3PSI3BA CbC 3aMOA, HO CAMO KOAKOTO €
HEOBXOAVMO, 30 AQ MPEMVHAT LUMUAKUTE.

5) The sealing membrane, which is wider than
the BJ(R) element, has to be placed on the mortar
bed. The margins of the membrane should be in
line with the edges of the BJ(R) by creating a loop
in the centre of the joint. Small slits have fo be cut
in the areas of the threaded anchors as a feed-
through.

5

e

—

YnnbTHaBaLo onvo

sealing membrane

6) EnemeHTsT BJ(R) Ce noAara B NMpOEKTHOTO My
NOAOXKEHME, TAKA Ye LUNUAKUTE AQ NMPEMMHAT NPE3
otBopuTe HAO enemMeHTa BJ(R). Caea TOBA TOM Cce
OUKCUPA MNOCPEACTBOM CMNEUMAAHA MOAAOXKHA
warnba 3a BJ(R), AOMBAHUTEAHO OOUKHOBEHA MOA-
AOXHO LIAMBA U ranka, Npy KOeTo ce npuAara
NPEeANMMCAHATA CUAQ HA NPUTIATOHE NOCPEACTBOM
AVHOMOMETPUYEH KAKOY. [TbpBuaT enemeHT BJ(R)
TPI6BA AQ CE MOAOXM HA HAWM-HUCKO AEXKaLLmMs
Kpam Ha oyrata. CAeABAWMAT eneMeHT  BJ(R)
MOYKE TOraBA AC BbAE MPUTUCHAT KbM HETO NPeAn
30BMHTBOHETO, 30 AQ MOFAT HYTLT M MEepoTO HA
ABATA €AEMEHTA AQ ODOPMIT eAHa (3APAaBQ)
BOB3KA.

6) The BJ(R) element gets placed in its proposed
position, so that the threaded anchors are acces-
sible in the BJ(R) pockets. The BJ(R) gefts fixed by
using a special BJ(R) washer, a normal washer and
a nut. The required torque is applied with a torque
wrench. The first element should be installed at the
end with the lowest level of the joint. The following
BJ(R) element is pressed against the fixed one to
close the longitudinal fongue and groove con-
nection before it gets fixed itself.

©—— [aiika / hex nut

MpbxHUHHa waiiba / spring washer

—+—— BJ(R) waiiba / washer
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7) ABAKMHATA HAO QYraTd, Mo MPABUAO, HE € TAKA-
BA, Y€ AQ C€E NOKPUE CAMO C LeAn eneMeHTV BJ(R).
Haim-yecto noHe aBa enemeHta BJ(R) Tpsabea aoa ce
CKbCHT. [Tpr TOBA MOrAT AQ CE MSMOA3BAT MHCTPY-
MEHTUTE, C KOUTO Ce W3PH3BA MbTHOTO MNAQTHO.
Tps6Ba o6a4e AQ Ce BHMMABA 3 TOBA, AQ HE Ce
HAOropeLn TBbPAE MHOIO €AACTOMEPDBT HA EeAe-
MeHTMTe BJ(R). PrOOBETE HO CPSIBBAHETO HA €Ae-
MEHTUTE ce OOMA3BAT C YMNABTHSBALL, €AACTOMEP.
Chep TOBO ABATA EAEMEHTA CEe MOAQraT TaKa, 4e
AQ Ce CPEeLUHAT C HYTA U NepOTO HA BEYE MOHTU-
paHuTe enemeHtn BJ(R) 1 cpsisaHmte pbbose AQ
Ce CpeLLHAT N OTNYCHAT OTrope HAAOAY AOKATO
ABOTA EAEMEHTA AEMHAT NABTHO M MOFAT AQ 6bACT
30BUHTEHM.

7) In most cases at least 2 BJ(R) elements have fo
be cut, since the entire length of the joint is rarely
the multiple of the single element length. This can
be done with the same tools that have been used
to cut the surface, it just has fo be ensured that the
elastomer of the BJ(R) elements does not get too
hot. Elastomeric sealing compound will be applied
on the cuf edges. After that the BJ(R) elements get
positioned in a way, that one end will fit info the
groove respectively the fongue of the already in-
stalled BJ(R) element and the cut ends of the
BJ(R)elements are joined moving them from the
top down until they seat solid and can get fixed.

Mocnepnute nea GUMBA BJ
enemeHTa

last two GUMBA BJ units

OTpssaHuTe puBoBe Ce YNITbTHABAT C
€acToMepeH YNITbTHUTENEH KOMNayH/,

cutting edge sealed with
elastomeric sealing compound

XNeBGBT U e3NKLT Ce YNITbTHSABAT C
€enacTomMepeH YNTbTHUTENIeH KOMNayHA,
tongue and grove sealed with
elastomeric sealing compaund

8) ChaeA 134aKBAHE OT MUHUMYM 4 4OCQA 30BUHTBO-
HMSTA MOraT AQ 6bAAT NPOoBePEHN. [ToU HYXKAQ
raMKMTEe OTHOBO CE€ MPUTIAraT C NPEeANUCOAHMS
BbPTSILL, MOMEHT. HaKpas OTBOpUTE HO EAEMEHTUTE
BJ(R) TpsiBBG AQ CE& MOYMCTIT U AQ Ce 3AAEST C
YNABTHEHME 30 OTBOPU. LIenHATUHUTE, KOUTO MOXKE
AQ Ce MOSIBIT MEXAY OTAEAHUTE eneMeHTn BJ(R),
Ce 3aMA3BAT C YMNABTHSBALL eAdacTtoMep. [MpasHu-
HOTO MEXAY M3PA3aHUTE PBOOBE HA MAQTHOTO 34
ABWYKEHME N pbOOBETE HO enemeHTuTe BJ(R) ce 30-
MbABQ, CbLLO TAKA, C YNABTHSBALL, EAACTOMEP U CE
3ArAQKAQ.

8) After a sefting time of at least 4 hours fittings
have to be checked and if necessary tightened
again with a torque wrench. Afterwards, the bolt-
ing pockets of the BJ(R) elements can be cleaned
and grouted with an epoxy filing compound.
Gaps that might occured between the individual
BJ(R) elements should be sealed with an elasfo-
metric sealing compound. The gap between the
road and the BJ(R) edges should also be sealed
with an elastomeric sealing compound and lev-
elled.

YnnbTHUTEN 3a GonToBKS OTBOP
bolt hole sealant

EnactomMepeH ynnbTHUTENeH
KoMMayH[,

elastomeric sealing compaund
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11. Cheunoukauumn

3ab6eAeXKa KbM cnecupuunpalimg Oprax:

MOASI, yTOYHETE AQAM MPU AQHHUTE 30 HOTOBAPBAHWUSTA CE KACAE 30 XAPAKTEPUCTUNYHM AQHHM 30 Tx (ULS)
WAV 30 HOTOBOPBAHMS B MOAHUYHO CBHCTOSIHME HO TOBAPOHOCMMOCNOCOBOHOCTTa (SLS).

edpopmupyem Aarep 1.1, noABUXEH BbB BCUMKU Nocoku (V2

Aedvopmmpall, ce aarep cbrAacHO DIN EN 1337-3, AByOCOBO AEDOPMUPYEM, MOHTUPA CE CBIAACHO Yep-
TEX, rOTOB 3d ynoTtpeba.

MOHTCOK BBPXY YCTOM / KOAOHO
MNPABOBIBAEH AQrep

BEpPTMKOAEH TOBAD MN
MNpemecTtsaHe Xit i, mm; y: £ ... mm
brbA HQ 30BBPTAHE (o SRR [C) Gl — rad

Aarep € ropHa 1 AOAHO QHKEPHW MAOYM

AHTUKOPO3MOHHA 3ALLUTA HO OHKEPHUTE NAOHU:

ZTV-ING YacT 4, Pasaen 3, Tabanua A 4.3.2 CtpoutenHa yact Ne 3.2 Cuctema 3a nokputme 1
MNokpute cbrAacHo TL / TP-KOR-CToOMAHEHM KOHCTPYKUMM  Matepman Ne 687.13 1 687.71

Mpw AonmMpalLy ce A0 6ETOH CTOMOHEHM YOCTV CE NPEABMKAC CAMO eAHA 50 mm WP OoKA 0BKPANYBA-
LA MBMLA C OHTUKOPO3MOHHO NOKpUTUE.

A ONVPHATA NOBBPXHOCT ., ACDOPMUPALL, Ce AQrep / AHKEPHA NAOYA™ CAMO Ce MICHKOCTRYM 1 TEPMUYHO
MOLMHKOBA.

Aedopmupyem Adarep 1.2, HaNpe4Ho 3acronopeH (V1Q)

Aedopmmpaly ce aarep cberAacHo DIN EN 1337-3, e AHOOCOBO AEDOPMUPYEM, MOHTUPA CE CbIAACHO
yepTex, roToB 3d ynotpeba.

3acTonopsBALLA KOHCTPYKUMS CbrAacHO DIN 4141 - 13
MOHTCOK BBPXY YCTOM / KOAOHO
[NOOBObIBAEH AQrep, HOAABKHO ACDOPMUPYEM, B HAMPEYHO HAMPABASHWE 3ACTONOPEH

BEepTmMKOAEH TOBAP MN
XOPW3OHTAAEH TOBAP B HAOMPEYHO HAOMPABACHNE  oovvviiiiiiieeiiinn, MN
lNpemecTtsaHe XiE i, mm

BrbA HO 30BBPTOHE

3aCTONOPSIBALLATA KOHCTRYKUMS € 3aMEHsIeMAa.
AHTVUKOPO3MOHHA 3ALLUUTA HO OHKEPHUTE U AQFEPHUTE MACUU:

ZTV-ING YacTt 4, Pasaen 3, Tabavua A 4.3.2 CtpouteaHa 4yacT Ne 3.2 Cuctema 3a nokputmne |
MNokputne cbrAacHo TL / TP-KOR-CtoMaHeHW KOHCTPYKUMM  Matepman Ne 687.13 n 687.71

Mpw AonmMpally ce A0 6ETOH CTOMAHEHM YOCTV CE NPEABMKAC CAMO eAHA 50 mm LLINPOKA 0BKPAIMYBA-
LA MBMLA C AHTUKOPO3MOHHO NOKPUTME.,

A ONVPHATA NOBBPXHOCT , ACDOPMUPALL Ce AQrep / AHKEPHA NAOYA™ CAMO C€E MICHKOCTPYM 1 TEPMNYHO
NOLIMHKOBA!.
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Cneunoukauum

Aedopmupyem Aarep 1.2, HOAABXXHO 3acTonopeH (VIL)

Aeovopmmpall, ce Aarep cerAacHO DIN EN 1337-3, eAHOOCOBO AEDOPMUPYEM, MOHTUPA CE€ CbIAACHO
yepTex, roTos 3a ynotpeba.

3aCTONOPSBALLA KOHCTPYKUMS CbrAACHO DIN 4141 - 13
MOHTOXK BBPXY YCTOM / KOAOHA
[pABOBIBAEH AQrep, HANPEYHO ACDOPMUPYEM, B HOAABKHO HOMPOBAESHWE 3AQCTONOPEH

BEPTMKOAEH TOBAPD e MN
XOPWU3OHTAAEH TOBAP B HOAABXKHO HAMPABAEHUNE  .vvvvviiiiiiiiiiienenn, MN
MNpemecteaHe Vit o, mm

brbA HO 30BBPTAHE (0 S rad; ool Jf.... rad

3aCTONOPSBALLATA KOHCTRYKLMS € 3aMeHsieMa.

AHTUKOPO3MOHHA 3ALLNTA HO AHKEPHUTE N AQr€pPHUTE NAOHN:

ZTV-ING YacrT 4, Pasaen 3, Tabanua A 4.3.2 CtpoutenHa yact Ne 3.2 Cuctema 3a nokpuime 1
Mokputne cueraacHo TL / TP-KOR-CTtoMaHEHM KOHCTPYKUMM  Matepunan Ne 687.13 n 687.71

Mpu Aonupallm ce A0 6ETOH CTOMOHEHW YOCTU Ce NPEABMKAQ CAMO eaHA 50 mm WKMPOKA OGI(pOVILIBG—
LA mBMUA C AHTNKOPO3MOHHO NOoKpUtne.

AOMMPHATA NOBBLPXHOCT , ACDOPMUPALL CE AArep / AHKEPHA NACYA™ CAMO Ce MICBKOCTRYU U TEPMUNYHO
NOLMHKOBA.

Aedopmupyem Aarep 1.6, 3acTonopeH BbB BCUYKN Nocoku (V)

Aedopmmpal ce Aarep cbrAacHo DIN EN 1337-3, 30CTONOPEH BbB BCUYKM MOCOKU, MOHTUPAO CE CBIAAC-
HO YepTeX, roToB 3a ynotpeba.

3acTonopsBALLA KOHCTPYKUMS CbrAQCHO DIN 4141 - 13
MOHTQYK BBPXY YCTOM / KOAOHO
[IPOBOBIBAEH AQrep, B HOMNPEYHO Y HOAABKHO HANPOBAEHWE 3ACTONOPEH

BEpPTMKOAEH TOBAP MN
XOPW3OHTAAEH TOBAP B HOAABKHO HAMPOBAEHUE  ivvieiiiiiieieiiiie MN
XOPU3OHTAAEH TOBAP B HAMPEYHO HAMPABAEHNE i, MN
‘brbA HO 30BBPTAHE (0 S TTTTTPPPTPPRR I TGRSR, rad

3ACTONOPSBALLATA KOHCTRYKLMS € 3aMeHsIeMa.

AHTUKOPO3MOHHA 3ALLNTA HO QHKEPHUTE N AQrepPHUTE NAOHN:

ZTV-ING YacrT 4, Pasaen 3, Tabanua A 4.3.2 Ctpouteara vyact Ne 3.2 Cuctema 3a nokputme 1
Mokpwtne coeraacHo TL / TP-KOR-CTtoMaHEHM KOHCTPYKUMM  MaTepunan Ne 687.13 v 687.71

Mpw AoNMPALLY Ce A0 BETOH CTOMOHEHW YOCTU CE NMPEABMKAQ CAMO eAHA 50 MM LLMPOKA OBKPANYBAO-
LA MBMLA C OHTUKOPO3MOHHO NOKPUTUE.,

AONVPHATA NOBBPXHOCT , ACDOPMUNPALL, Ce AQrep / AHKePHA NAOYA™ CAMO Ce MICHKOCTRYM 1 TEPMUYHO
MOLMHKOBA!.

3abenexka:

Cnecvovkaummte ca NpUMepHU, 3a AedopMrpyemM Aarep. Aarepute rpHeTa 1 COEepUYHUTE AArepun
MOraT AQ 6BAAT ONMMCAHM B CPOBHUMA C TA3M GOpMA. 3 KAAKYAUPAHE HA LEHATA € HEOOXOAMMAO, OCBEH
TOBQ, M MOMbAHEHATA TABAMLA 30 HOTOBAPBAHMATA 3a AArepa (BMXK CTPAHMLA 28).
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11. Specifications

Note for the awarding department:
Please mention if the loads are for the ultimate limit state (ULS) or for the serviceability limit state (SLS)

Deformation bearings 1.1, movable in all directions (V2):

Deformation bearings acc. fo EN 1337-3, deforming in two axes acc. fo drawings
Installation on abutment / column

Bearing rectangular

Verticalload L MN

Displacement XiE i, mm;y:+ ... mm
Rotation angles (%, Sonteoenomy Tl RO g—— rad

Bearing incl. top and bottom anchoring plates

Coating system for the anchoring plafes:

ZTV-ING Part 4, Section 3, Table A 4.3.2, Element No. 3.2 protection system 1

Coatings acc. to TL/TP-KOR-Stahlbauten . Substances: 687.13 and 687.71

Concrete touching surfaces get a 50 mm wide perimeter coated

Contact surface elastomeric bearing / anchoring plate sandblasted and thermal zinc coated

Deformation bearings 1.2, transversely fixed (VIQ)

Deformation bearings acc. To EN 1337-3, unidirectional fixed acc. to drawings
Restraining sfructure acc. fo DIN 4141-13

fixed in transversal direction

Installation on abutment / column

Bearing rectangular, deforming in one direction, rectangular fixed

Verticalload MN
Horizontal load in fransverse direction ..., MN
Displacement Xt i, mm
Rotation angles (998 nennoaononnanon: [l CT O S—— rad

Restraining sfructure exchangeable
Bearing incl. fop and bottom anchoring plates
Coating system for the bearing and anchoring plates:

ZIV-ING Part 4, Section 3, Table A 4.3.2, Element No. 3.2 protection system 1 Coatings acc. to TL/TP-KOR-
Stahlbauten . Substances: 687.13 and 687.71

Concrete touching surfaces get a 50 mm wide perimeter coated
Contact surface elastomeric bearing / anchoring plate sandblasted and thermal zinc coated
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Deformation bearings 1.2, longitudinally fixed (VIQ)

Deformation bearings acc. To EN 1337-3, unidirectional fixed acc. to drawings
Restraining sfructure acc. to DIN 4141-13

fixed in longitudinal direction

Installation on abutment / column

Bearing rectangular, deforming in one direction, rectangular fixed

Verticalload MN
Horizontal load in longitudinal direction — ...........ccevvi. MN
Displacement Vi i, mm
Rotation angles (o S rad; o oo, rad

Restraining structure exchangeable

Bearing incl. top and botfom anchoring plates

Coating system for the bearing and anchoring plates:

ZIV-ING Part 4, Section 3, Table A 4.3.2, Element No. 3.2 protection system 1

Coatings acc. to TL/TP-KOR-Stahlbauten . Substances: 687.13 and 687.71

Concrete touching surfaces get a 50 mm wide perimeter coated

Contact surface elastomeric bearing / anchoring plate sandblasted and thermal zinc coated

Deformation bearings 1.6, fixed in all directions (V)

Deformation bearings acc. To EN 1337-3, fixed in all directions acc. fo drawings
Restraining structure acc. to DIN 4141-13 / EN 1337-8

Installation on abutment / column

Bearing rectangular, fixed in two directions

Verticalload MN
Horizontal load in longitudinal direction ... MN
Horizontal load in fransversal direction ... MN
Rotation angles : O rad; o v, rad

Restraining structure exchangeable

Bearing incl. top and botfom anchoring plates

Coating system for the bearing and anchoring plates:

ZIV-ING Part 4, Section 3, Table A 4.3.2, Element No. 3.2 protection system 1

Coatings acc. To TL/TP-KOR-Stahlbauten . Substances: 687.13 and 687.71

Concrete touching surfaces get a 50 mm wide perimeter coated

Contact surface elastomeric bearing / anchoring plate sandblasted and thermal zinc coated

Note:

The texts for tender documents are exemplary for deformation bearings. Pot bearings and spherical
bearings can be described in a similar way. For a price calculation it is also necessary to provide the
bearing load table (see page 28). 1 l
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made in Germany

O630p

GUMBA 1 ELA ca dnpmMm o1 BESAGROUP. BESAGROUP e HaMMEHOBOHUETO HA FPYNa OT PUPMM, YMSITO AEN-
HOCT HABASIA BbPXY NMPOU3BOACTBOTO U MPOAGKOATA HO UBAEAMS OT KAy4YyK 1 MAACTMACA. LieHTpaaaTta
HQ rpynaTa orpMM € B bopkeH. PeAoM € TOBA UMA 1 APYTU MPOOW3BOACTBEHM NMPEANPUSTAS U OdUCK B [ep-
MOHMS.

[NoHacTosIEM B rpynaTta GrpMm ce obpaboTBAT roAMLLIHO HaA 12000 TOHO NAQCTMACH.
30 AOMBAHUTEAHA MHOOPMALMS =  www.besagroup.com

Overview

The companies GUMBA and ELA are members of BESAGROUP. The BESAGROUP stands for a group of
companies that focus on the production and the distribution of plastic and rubber products. The head
location of the group is Borken. Besides that that there are further production and adminstration faciliti-
es in Germany.

Currently more than 12,000 t of plastics are being processed annually.
Further information > www.besagroup.com

® BESAPLAST®

Boaocnmpalum CipounteAHmn AeHTOBM TexHnyeckmn
AEHTU NPOdOUAA U3AEANS NPOOUAN
waterstops constuction profiles price strips technical profiles

DEFLEX &=

MPO®UAM OT NAQCTMACA 1 METAA 30 MOAOBE, CTEHM M TABAHM
profiles for floors, walls and ceilings made from metals and plastics

| eschuplast E!i

|_|pO(DI/IAI/I OT NAACTMACA N MEeTAA 3d NoA0BE, CTEHN N TOBAHM, HEAPMMNPAHN AArepin
profiles for floors, walls and ceilings made from metals and plastics
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CARASYN

TepMOonAQCTUYHU NPODUAN YNABTHEHUS PVC rpaHyaar
thermoplastic profiles sealings PVC resin

B T T ‘ '-'"_],

Ba el jewuace &2 EaE AR

ql'IlI WY L]

© ROPLASTO

AOCTOBYMK HO cucTemm 3a PVC nposopum 1 BpATH
supplier of profiles and components for PVC windows and door systems

ROHRBECK

B T 3 e |
LLInpr3oBAHM M3AEAMS APBXKKM 30 TOPOWU PukcaTopwu m—

mould injection articles handles for plastic bags spacers

MAQCTMACOBM TPBLOU MAQCTMACOBM BYTUAKIN OnNAKOBB3YHO POAMO
plastic tubes plastic bottles packaging foil

www.besagroup.com
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N3KAIOUMTEAEH MPEACTABUTEA 3A bbArapus:

RAATFEKC:B- FOOA

Cneuua/mu usdenus 3a cmpoumeicmeomo

YA. TTMPUHCKM NPOX0A, 31
X.K. KpacHO ceno

1618 Coodus
Ten./Dakc:

E-Mail:

02 / 955 75 97
02 / 999 52 19
info@mageks-v.com

HkeHepHOo Biopo / engineering office:
GUMBA GmbH

Issnaninger Str. 7A

85609 Aschheim

Germany

Tel.. +49 (0) 89 / 94528 29 -0
Fax: +49 (0) 89 / 94528 29 - 10
E-Mail: info@gumba.de





