FIpGEKTIPOBAHNE MOCTOB C
\ ICMoJIb30BaHNEM EBPOKOOOB
Bridge design with Eurocodes
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3NVUNg HopMaTBHbIX
AOKYMEHTOB! NPy OfpeaceneHnm
. CEeVICMMYECKOoN Harpy3ku Ang

BOMbLIENPOSIETHLIX COOPY>KEHUN

Differences between codes’
approach to definition of seismic
load for large-span structures



VIETGLBINPACYET A Hal CEVICMNYECKOE BO3LEVCTBME
AnRalysis efi SEISmic action

IHopMaTBb] Codes provide two
NpenycvatpyBareT ABa principal methods:
OCHOBHbLIX METOo/Aa.: — response spectrum method

— time-history analysis based

— MOAAaSIbHO-CHEKTPanbHbIV
on accelerogram

Me oA
— AVHAMWYECKNN pacyeT o

dRCeTieporpamMmmam

5 In both cases the load

Brobonx cry4anx properties are
XdPaKTEPNCTNKN described by the
HalPYysSK ONPEACNAIOTCH  ghape of response
OOPMOVI KPVIBOW spectrum
ANHaMNYHOCTI
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NONRGREHNF AENCTBYOLINX HOpM PdD
PreVviSIons of current Russian horms

CHul1 11-7-81* (CI1 14.13330.2011)
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NONRGREHNF AENCTBYOLINX HOpM PdD
PreVviSIons of current Russian horms

MOC 22-1.2004

© 000 "HIO "MocToBuk" 2013



NlenoxeHns EBpPpOKOAOB
EUrGCOUE provisions

PrEN 1998-1 (Draft 6 ot 01.2003)
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NlenoxeHns EBpPpOKOAOB
EUrGCOUE provisions

[na pacyeta mogarnbHO-crekTpanbHbIM METOAOM
For linear response spectrum analysis
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NlenoxeHns EBpPpOKOAOB
EUrGCOUE provisions

[nsa aunHamun4yeckoro pacyeta
For time-history analysis
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CpaBHEHNE
Cemparisen

BornblienponeTHoe coopyXeHne Ha NPOYHOM FPyHTE
Large-span structure on a competent soil

— MAOC, kaT. |

— Eurocode, type A

— Parkfield California, 1966
— Lytle Creek, 1970

1
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CpaBHEHNE
Cemparisen

— CHuIT, karT. |

— MOC, kaT. |

— Eurocode, type A

— Parkfield California, 1966
— Lytle Creek, 1970

MpaKkTM4yeckn HEBO3MOXXHO HaNTU
WHCTPYMEHTamNbHYI Unu
CUHTE3MPOBaHHYIO aKcerieporpammy,
yOOBNeTBOPSIOLWYI AaHHOMY
MCKYCCTBEHHOIO OrpaHuyeHus

Practically impossible to find a recorded
or generated accelerogram satisfying
this artificial restriction

0.1
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CpaBHEHNE
Cemparisen

MeHee npo4Hble rpyHThI / weaker soils

Period, s
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Crneacreung
CeRSEqUENCES

3a VICKJTHOYEHVEM NIPOCTENLLINX
CUTYaLN, NPOEKTVPOBaHNE
CEVICMOCTOMKNX COOPYKEHUN B
COOTBETCTBUM C AEVICTBYIOLLUVMN
HOPMaMN TPEDYET
0698aTENBLHON0 HayYHOro
CONPOBOXAEHNS

ViexaHmnctmnyeckoe
MCINOJIb30BaHNE OOPM KpUBOM
AOVHaMMNYHOCTH,
PEKOMEHAOBAHHLIX B HOpMaX,
APMBEAET JINBO K HEAOOLIEHKE
CeneMnYEecKom Harpy3ku B O4HNX
cnydasx, nmbo K YpeaMepPHOMY ee
3aBbILLEHMIO B APYIrnNX
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Designing for seismic
resistance according to
current norms requires
obligatory scientific
studies, except for the
most simple cases

Using the spectral shapes
given in the norms “as-is™
will lead to
underestimation of
seismic load in some
cases and Its excessive
overestimation In others



Crneacreung
CeRSEqUENCES

a) YacTb COOPYIKEHN
MOXXET MMETH
HeJOCTaTOYHYH HECYLYHO
CNOCODOHOCTD;

0) YacTb COOPY>KEHUM
MOXXET ObITb
3AMPOEKTMPOBAHA C
YpE3MEPHBLIM PACXOA0M
MaTepuana;

B) MOXET ObITb
HeJooLueHeH
SKOHOMUYECKNN SPAEKT
OT MCMNOoJIb30BaHNS
CPELACTB CEVCMO3aLUNTHI.
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a) some structures may
have Insufficient load-
carrying capacity;

D) some structures may be
designed with
unnecessary material
consumption;

C) positive effect of seismic
protection devices may be
underestimated.
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QNIBIT POEKTVPOBAHISE MOCTa Hal 0. Pycckui
Design off Russky island bridge
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@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge

"= CencMNYHOCTH = Site seismicity — 8.1
oL aaKN (MSK-64)
CiponTensLCcTBa 6. 1 = PGA = 1.24 m/s?
PEIoBI(IVISKS6H) = Soil categories —

= PacyeTHoOe YCKOpEHWE between | and I
rpyHTa 1.24 m/c?

= [FpyHTHI | U I

KaTeropuin

© 000 "HIO "MocToBuk" 2013



@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge

© 000 "HIO "MocToBuk" 2013



@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge

XE/IEJDﬁEWDHHUE PONEMAHOE CIMPoeHue
Concrete deck

Legapmayuormsd wob Onapwas yacme
Expansion joint Bearing
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| Koumyp ongpw MIMIZ) /7—‘
M1(M12) pier
~outline

\ Ocw anopsl MIM12)
M1(M12) pier axis
bygep )
Rubber buffer - v [udpabauseckuii Gemnpen
/\/ /\/ /\/ Hydraulic damper

Ocb onupanus danky Xecmyocmy
Bearing axis
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@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge

= CHulI II-7-81%*, II kar
—— M JIC 22-1.2004, II xat
—— EN 1998-1, type. B
— Adopted spectrum
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@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge

— CHul, kar. I

— MAOC, kat. |l

— Eurocode, type B

— Parkfield California, 1966
— Lytle Creek, 1970

=— Russky bridge
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@HBIITNPOEKTVPOBAHNA MOcTa Ha 0. Pycckum
Design ofi Russky: Island bridge
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— MOMEHT B CTOMKE ITHJIOHA, TC'M
. Bending moment in pylon leg,
. tonf-m

[IpononbHbBIE IEpEMELICHUS
TOpIa 0aJKu KECTKOCTH, M
Longitudinal displacement at
deck end
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ONIBIT POEKTVPOBaHNSI MOCTal Ha 0. Pycckui
DESIgn off Russky island bridge

Pacuet nuneiiHo-
CIEKTPAIbHBIM METOJIOM
10 CIEKTPY

MJIC 22-1.2004

Linear response spectrum
analysis using

MDS 22-1.2004 spectrum

353 000

5.080

JInHaMU4YeCKril pacyer
C YTOYHCHHBIM
CIEKTPOM
Time-history analysis
using the corrected
spectrum

46 200

0.130



3aKiioyeHne
Conclusion

= CyLLECTBYET NOTPEOBHOCTL

B YTOYHEHN NONOXKEHN
HAEVICTBYHOLLNX HOPM O
CEVICMOCTOVKOMY.
NPOEKTNPOBAHNIO

NoenexeHna EBpoKOAOB
[O3BOMAIOT Oosiee TOYHO
OLEHVBaTbL Harpyaky

YTOYHEHHasa Harpya3ka
MO3BOJISET boriee
paLvoHanbHO
/ICTMOSIb30BaTh MaTepuarnibl
N PMHaHCOBLIE CPEACTBA
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There Is a need for
Improvement of current
provisions for seismic
design

Eurocode provisions allow
to assess the seismic load
with more precision

More precise load will
allow for more rational
allocation of materials and
funds
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