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Eurokoodien kehitystyo - Sillat

CJTampEI’EEnyliopisto CEN TC 250 HG Brldges ja SC10/WG2

- Siltoihin liittyvia aiheita eri osien kesken on
koordinoinut ja ohjannut TC 250 alaisuudessa HG
Bridges (Laaksonen, SC2)

- Tyon aluksi HGB.T1 tehtavan oli tunnistaa siltoja
koskevat kehitystarpeet eri osissa

- HGB.T2 tehtavana on kommentoida ja
synkronoida eri osia yhteensopivuuden ja HGB.T1
tuottamien tarpeiden pohjalta

- Lisaksi merkittavaa tyota on tehnyt SC10/WG2
(Lilja Convenor) joka on ohjannut SC10.T2 tyota

- Keskeisena piirteena on ollut tiivis yhteydenpito
eri ryhmien valilla

- Tyd jatkuu edelleen koska kaikki osat eivat vield
ole valmiina ja/tai nilden muokkaus/yhteensovitus
jatkuu edelleen
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EN1990 Annex Long route from research to practice
A.2 - how to deliver clear message to the designer?

-Main changes
from 1st to 2nd
generation

Maintenance, repair,
strengthening, replacement

Crrmecenionse Mit@ standardissa tulisi esittaa?

Standardien tulisi olla mm.: Standardien tulisi ottaa huomioon mm.:
- Mahdollisimman tiivis 21 - Viimeisin tieteellinen tutkimus
- Helposti ymmarrettavissa - Kaikki rakenneratkaisut
- Helposti sovellettavissa jokapaivaisessa ﬁ - Kattavasti mitoitus- ja laskentamenetelmat

suunnittelussa - Kokemus aiemmista suunnittelukdytannoista

Mita standardeilta ja ohjeilta odotetaan?

- Suunnittelun kasikirja taydellisine rd - Ei kaytettavissa ilman "Engineering
esimerkkeineen ” Judgement” ratkaisuja
- Tarkka ohje aloitteleville suunnittelijoille - Omat standardit erilaisille rakenteille

- Yksi standardi kaikille rakenteille huomioiden erityisnakoékohdat

PrEN 1992-1-1 |

Kasikira 1 || RakMK B4 || NCCI || Kasikirja 2 Model "Theory
EN 1992-1-1 Code 2020 manual

Laskenta-
esimerkki

Tutkimus-
julkaisut

10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures
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Suunnitteluperusteet EN 1990 Annex A.2

7
Coytmpereensionse  EN 1990 Annex A.2
- EN 1990 Annex A.2 on jasennelty uudelleen ja sinne on laadittu uutta sisaltoa
- Uutta sisaltdéa on esimerkiksi (vinreat seuraavilla kalvoilla)
- A.2.1 Soveltamisala
- A.2.3 Seuraamusluokat
- A.2.4 Suunnittelukayttoika
- A.2.7 Kuormien osavarmuusluvut eri suunnittelutapauksissa
- A.2.7.4 Kuormitusyhdistelmat silloille
- Kuormitusyhdistelmét 8.12...8.14 (nykyiset 6.10a ja 6.10b) ovat kdytanndssa sellaisenaan edelleen
- Tasmennyksia yhdistelyihin kuormaan samanaikaisesti sillan kannella ja penkereella
- Tuuli ja lampédtilakuorma vaikuttavat samanaikaisesti jos noudatetaan suositusarvoja
- A.2.7.8 Onnettomuustilanteet, térmays siltaan EN 1991-1-7, suistuminen raiteilta EN 1991-2
- Liséksi robustness kysymykset otettava erityisesti huomioon tietyilla rakenteilla
- A.2.7.10 Liikuntasaumattomat sillat
- A.2.9.5 Tukien siirtymat
- A.2.11.1 Tension Components
- A.2.11.2 Laakerit ja Annex G Bearings
- A.2.11.4 Liikuntasaumat
- Annex H + EN 1991-2 Annex G, Kevyen liikenteen siltojen dynaaminen tarkastelu
- Annex E Additional guidance for enhancing the robustness of buildings and bridges
- Standardi sisaltaa lukuisan joukon kansallisia valintoja ja "Relevant Authority” viittauksia
10/18/2022 prof. Dr. Anssi Laaksonen
Concrete and Bridge Structures
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EN1990 Annex
A.2

-Main changes
from 1st to 2nd
generation

EN1990 Annex
A.2

- Main changes
from 1st to 2nd
generation

- Etc. (inbuilt flexibility gives possibilities...)
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2nd Generation Table of Contents

A.2 Application for bridges

A.2.1 Use of this annex

A.2.2 Scope and field of application

A.2.3 Consequence classes

A.2.4 Design service life

A.2.5 Durability

A.2.6 Actions

A.2.7 Combinations of actions

A2.7.1 Ultimate limit states (ULS)

A.2.7.2  Serviceability limit states (SLS)

A.2.7.3 General combination rules

A.2.7.3.1 Specific design situations

A.2.7.3.2 Group of traffic actions as single variable action
A.2.7.3.3 Failure of the ground

A2.7.34 Water

A2.7.3.5 Amosphericice

A.2.7.3.6 Actions outside the scope of Eurocodes

A.2.7.4 Combination rules for road bridges

A2.7.4.1 General

A2742 Combinations with concentrated loads for traffic
A.2.7.43 Combination of traffic load on bridge deck and behind abutment
A.2.7.44 Combinations of wind and traffic

A.2.7.4.5 Combinations of wind and thermal actions
A.2.7.4.6 Combinations of snow and traffic

A2.7.5 Combil rules for brid)

A.2.7.5.1 General

A.2.7.5.2 Combinations with concentrated loads for traffic
A.2.7.53 Combinations of wind and thermal actions
A.2.7.5.4 Combinations of snow and traffic

A.2.7.6 Combination rules for railway bridges

A.2.7.6.1 General

A.2.7.6.2 Combinations involving traffic actions

A2.7.6.3 Combinations of wind and traffic

A.2.7.6.4 Combinations involving snow

A.2.7.6.5 Combinations for seismic design situations
A.2.7.7 Combination rules for bridges carrying both road and railway traffic
A.2.7.8 Combinations of actions for accidental design situations
A2.7.9 Combination rules for execution

A.2.7.10 Combination rules for integral abutment bridges
A.2.8 Partial factors for ultimate limit states (ULS)

A.2.9 Serviceability criteria

A29.1 General

A.2.9.2 Serviceability criteria for road bridges
A.29.3 Serviceability criteria for footbridges
A29.3.1 App h for the of vib
A.2.9.3.2 Pedestrian comfort criteria

A.29.3.3 Critical range of natural frequency
A.2.9.34 Vibration control devices

A.2.9.4 Serviceability criteria for railway bridges
A.2.9.4.1 General

A.2.9.4.2 Criteria for traffic safety

A.2.9.4.2.1 Vertical acceleration of the deck
A.2.9.4.2.2 Decktwist

A.2.9.4.2.3 Vertical deformation of the deck
A.2.9.4.2.4 Transverse deformation and vibration of the deck
A.2.9.4.2.5 Longitudinal displacement of the deck
A.29.4.3 Criteria for passenger comfort

A.2.9.4.3.1 Vertical acceleration

A.2.9.4.3.2 Vertical deflection

A.2.9.4.3.3 Dynamic vehicle/bridge interaction analysis
A.29.5 Foundation movements

A.2.10 Fatigue

A.2.11 Bridge components

A.2.11.1 Tension components for cable supported bridges
A.2.11.2 Bearings

A.2.11.3 Anti-seismic devices

A.2.11.4 Expansion joints

A.2.1.41 Scope

A.2.11.42 Performance characteristics

A.2.11.43 Movement capacity

A.2.11.44 Actions applied to expansion joint

A.2.11.4.5 Effect of the expansion joint on the structure
A.2.11.4.6 Design of supporting members

A2.11.47 ion joint schedul

ian traffic

due to ped

\ V4

- Maritime structures (Quays/docks) subjected to traffic loads?
- Decks carrying both buildings and traffic?

A.2.2 Scope and field of application

A.2 Application for bridges

A.2.1 Use of this annex
A.2.2 Scope and field of applicatinn-
A.2.3 Consequence classes

A.2.4 Design service life
A.2.5 Durability

- Reference to new Robustness Annex E

NOTE 2
E.

- Clearly indicated that standard may be used for wide variety civil engineering structures

(3) This Clause A2 may be used as the basis to determine combinations of actions for other civil
engineering structures carrying traffic actions, as specified by the relevant authority or, where not

Guidance on additional design measures to enhance structural robustness for bridges is given in Annex

specified, agreed for a specific project by the relevant parties.

(4) When a structure falls into the field of application of different parts of Annex A, these parts should be
applied in conjunction, as specified by the relevant authority or, where not specified, agreed for a specific

project by the relevant parties.

0 | |
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Bridges under airport runway?

- Tramway bridges?
- Floating bridges?

e
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Ice load? o

Wind load (coming from ship)?
How to combine loads?
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EN1990 Annex A.2.3 Consequence classes
A.2

A.2 Application for bridges

-Main changes A.2.1 Use of this annex

from 1st to 2nd A.2.2 Scope and field of application
generation A.2.3 Consequence classes -

A.2.4 Design service life
A.2.5 Durability

- Bridge specific Consequence class -table (NDP) in Annex A.2

Table A.2.1 (NDP) — Examples of bridges in different consequence classes

Consequence Description of Examples
class? consequence
ccab Highest
CC3b High (upper Where an increased level of reliability is
class) required, when specified by the relevant

authority or, where not specified, agreed fora
specific project by the relevant parties

CC3a High (lower Railway bridges on main railway lines,
class) bridges over main railway lines, bridges over
and under major roads - KF-factor taken from Table A.2.11 (NDP)
CcC2 Normal Bridges not in other consequence classes Table A2.11 (NDP) — G i d associated structures
cc1 Low Short span bridges on local roads with little oo ool nee factor
traffic (provided they do not span over main = P —— m
railway lines or major roads) PN High (lower cuss) 1‘u
ccob Lowest Elements other than structural, see 3.1.1.7. ccz Normal 10
cci Low 09
A ¢C3b corresponds to an increased level of reliability compared to CC3a. 4 Tue provisions in Euracodes cover design rules for structures classified as CC1 to
b For provisions concerning CC0 and CC4, see 4.3. el
11
EN1990 Annex A.2.4 Design service life Vs
A.2
A.2 Application for bridges
-Main changes A.2.1 Use of this annex
from 15t to 2nd A.2.2 Scope and field of application
generation A.2.3 Consequence classes
A.2.4 Design service life -
A.2.5 Durability
- Bridge specific Design service life categories -table (NDP) in Annex A.2
Table A.2.2 (NDP) — Design service life categories for bridges
Category of structures Design service life, Ty —— ey
years Foundations are integral
Bridges, other civil engineering structures 1000 pant of the w. and shall
supporting road or railway traffic? be m 1o similar or
Bridges where the main structural members have 500 m M" m *
reduced protection?
Replaceable structural parts other than tension 25
components T e T
esign Working lire en
Temporary structures® <10 9 ; (1t gen)
2 See the other Eurocodes for durability requirements to protect structural members to achieve the Design Service Life ( 2nd gen)
full design service life or reduced protection that achieves a lower design service life..
b A different value of design service life may be used where specified by the relevant authority. or
where not specified, agreed for a specific project by the relevant parties. A lower value of design
service life can be relevant. for example, for bridges in a low consequence class where the economic
consequences of replacement after a shorter design service life are agreed to be acceptable by the
relevant authority or relevant parties.
€ See 4.5(3) for classification of temporary structures, which excludes structures that can be
dismantled and reused.
12
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A.2.7.1 ja A.2.8 Ultimate limit states (ULS) \ V¥ 4

EN1990 Annex
A.2

(2) When applying factors to actions, combinations of actions LFy for persistent and transient

o A26 ;cﬂons 2 (fundamental) design situations should be calculated by one of the following:
-Main Epangsf A.2.7 Combinations of actions — Formula (8.12); or
from 1 t? 2 A2.7.1 Ultimate limit states (ULS) _
generatlon A2.7.2 Serviceability limit states (SLS) — the most adverse of the two expressions in Formula (8.13); or 8.3.4.2 (2)

A.2.7.3 General combination rules
A27.3.1 Specific design situations
A.2.7.3.2 Group of traffic actions as single variable action

— the most adverse of the two expressions in Formula (8.14).

Fy=TiveiGui + + + (P 812
42733 Failure of the ground T Fg =X ¥eilOki +YoaQka + s Yo %o, Ay + (rpPi) (8.12)
A2.73.4 Water or
A.2.7.3.5 Atmosphericice
A2.7.3.6 Actions outside the scope of Eurocodes TRi= Ti¥esls + ¥Yoa¥o1Qk1 + Ej>1¥e¥osQk;s + (rePi) @13)
Tidiveilis + ¥o1Qur +Xj51¥e%0,Qu; + (¥ePi)

E]

- Basically the same possibilities -

for combinations than before gh = Drabutohd , @)
(Selection of used formula made in NA) g,{,y@, * 100t B vasbosQe + (roF)

Table A TableA24 13) Table A (814)

Persistent and Ny Persistent and transient | . Persistent and transient
P e ‘.m,.n.,p k.m-‘ e e ey e e | e e svaon ety ™| scaon s
Oendeental} General formula for effects of ®8
(General formula for effscts of actions ) astions ®4) i
" " Formula for combination of The upper | The lower part
Formta o combination of actions B2 ©15) 8.16) 17 "
©12) ®15) (8.16) ©17) B::‘l‘?;:{i) “;I'g&vl';‘:';" actions partof@.14)|  of(8.14)
Permanent (&
Ga) Yol G G G Y ot Permanent (8:) Yol el
. $raGs or
Leading variable (@ ) Y.l e s | oty Leating variavie @ay) Yot Leading variable (G ;) . Yt
2 d ey Yaghs,
ey (0 ratorty | Vit [m————T S YT ) Yasto ly nTable 23
o - a - A— T ey inTableA23 Prestressing (Pa) YR ohi
- Py - (accidental (4
] - Setsmic (Aga)
Araus Setsmic (Agg) et ()
yoeFar Fatigue (Fi)

- Changes in static equilibrium limit state (EQU) - EQU is replaced by
combinations in Table A.2.10 (Possibility to calibrate in NA)

13

EN1990 Annex A.2.8 Partial factors for ultimate limit states (ULS)
A.2 : - == 1
A.2.8 Partial factors for ultimate limit states (ULS)
r Mai nlcs{'?"ggj - EQU-limit state included in STR-combinations (VC2) - Major change
rom 0 . . q q
generation - Table A.2.10 (NDP) is very important (decided first in NA?...
‘Table A.2.10 (NDP) — Partial fact ctions VEL - VC for
structures #  Forverifications using verification cases VC1 to VC4, see A.2.7(4) to A.2.7(7).
Action oreffect® Partial factors yp and e for verification cases b The value of Vsl = 1,25 15 based on 1.35 x p with p = 0,925. The value of vg,, ., = 1.0 is based on 1.2 x p with p = 0.85, see
Type Group Symbol | Resulting | Structural Combined Geatechnical 8331
effect resistance structural design
resistance and static < Applied to all permanent actions except water actions and settlement, including; self-weight of structural members and
equilibrium / uplift elements other than structural, ballast, soil, ground water and free water, removable loads, etc.
Verification case verr | vezga) | voaey | ves | vew
4 Applied to the stabil of an action originating from a single source.
AlrE Yo unfavourable 135k L35ke Lo 10 *®  Applied to actions whose entire effect is favourable and independent of the unfavourable action.
Water Yow | /destabilizing | 1.2k 1.2k 10 10 ! Yqued=7Q1/ Y61 Where yg, = corresponding value of yg from VC1 and yg, = corresponding value of yg from VC1.
Ferma | Seatements | Yosms [EL I T T 10 Ek"“’ £ See other relevant Eurocodes for the definition of yp where yp is materially dependent.
astion Al Yo | stabilizingd not 1.25° 10 mot | factored b Applies in the case of a linear elastic analysis. The partial factor for settlement is increased to 1,35k in the case of non-linear
© Water™ Vet used Lo° 10 used analysis. For design situations where actions due to uneven settlements have favourable effects, these actions are not taken into,
account and the partial factor is taken as 0.
A Vasw | favourablee 10 10 10 10
setemen® | 12 " D P n > ' Applied to rail traffic actions for groups of loads gril to gr3l (except gri6, gri7, gr26 and gr27). Applied to load models
ol LM71, SW/0 and HSLM and real trains, when considered as individual leading traffic actions, For rail traffic actions for groups of
redress . loads 26 and 27, applied to individual components of traffic actions associated with load models LM71, SW/0 and HSLM and real
”
Pt trains.
Py i Applied to rail traffic actions for groups of loads gr16 and gr17 and SW/2. For rail traffic actions for groups of loads gr26 and
pedestrian 138kg. 135ke | 13Skp 115 gr27, applied to individual components of traffic actions associated with SW/2.
waff
F— i & Applied to other variable actions (except water) including: traffic actions not identified above, variable horizontal earth
et | Rl iaftic . . ¢ | | pressure from soil, ground water, free water and ballast, traffic load surcharge earth pressure, traffic aerodynamic actions, wind
(exceptas unfavourable | 145k | 145k | 148k | 125 | v v
@) Belowl and thermal actions, construction actions, etc.
‘\:‘;‘2 16 Lo, o, | 2 0 ! Eorvariable water actions, see A.2.7.3.4
Li ™ Value applies only where the design value of permanent water action is obtained by applying a partial factor to the
Otherk Yo LSk 15k | 1Sk | 13 rep value. Divect and deviation to levels are also permitted. See A.2.8(11).
Yariaie Yo 135 | 135k | 135 | 115 | 10 ™ The other Eurocodes give criteria where thermal actions, actions due to foundation movements or creep and shrinkage can
be relieved or neglected for ultimate limit states.
Al Foim | favourable o N .
Effectaof ve | unfavourabie 135k, See A28(10).
actions (£) P — reisnotapplied
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Liikuntasaumattomat sillat

- Liikuntasaumattomia koskee kokonaan uusi kymmenen kohdan kappale A.2.7.10

- Siséltaa yleisia periaatteita "State of Art”

- Siséaltaa paljon kansallisesti valittavia/esitettavia aiheita

- Suurin sallittu liikepituus => sallittu siirtyma D,,, => kuten jo nykyisissa Vaylan ohjeissa

! Total thermal expandable length L,

< !
Jointless structure Lo, 52 1 Thermal expansion lengths Lexp, £2 A 62
Aint, E1 ! "
1
. i
bridge i bridge
end 1 3i end 2
E;
m; Lt
£!  Monolithic
= .
! @!  connections on
| 1 .
| 55 adjacent supports
———— - @; =>Integral bridge
—_— 5L -_ - =
O, - _ = —
Bearing => Semi-integral bridge 10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures,
15

( - . .
mesvew Lilkuntasaumattomat sillat
standards/  |Where in EN 1990 serie
Item guidance Questionnaire / HG-B report / SCs
NCCl and EN 1992,
NDP textbook | EN1990A.2  EN1991 EN 1993 EN 1997 EN 1998
general
Analysis| 1 |Accounting r d actions general 1991-2 many countries
reference to
2 Seismic EN 1998-5 HG-B, GR, DE
3 |Allowable end displacement (road bridge) X X CH, ES, HG-B
ISkewed bridges NOTE FI, SW, CH
Analysis in detail general many countries
Material| 4 |Coefficient of thermal ion X
5 |Handling of restrained effects NOTE X
X
Reference to
6 |Passive soil-pressure displacement relation EN 1997-3 general many countires, HG-B
Strain ratcheting NOTE HG-B, FI, SW,
Frozen soil NOTE FI
Uncertainty of soil behaviour: Uneven
displacement of bridge ends FI
general
Loads| 7 [Temperature increase for passive soil pressure | X X EN 1991-1-5 HG-B, FI
8 |Load ¢ ion: general many countries
Details| [Structural elements and details authority many countries
10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures,

16
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EN1990 Annex A.2.9.3 Serviceability criteria for footbridges \Y 4

A.2.9 Serviceability criteria

A.2.9.3 Serviceability criteria for footbridges _
—Main changes A.2.9.3.1 Approach for the assessment of vibrations due to pedestrian traffic

from 1st to 2nd A.2.9.3.2 Pedestrian comfort criteria

generation

A.2

Annex H
(informative)
A.29.3.3 Critical range of natural frequency

A.29.34 Vibration control devices Verifications concerning vibration of footbridees due to pedestrian traffic

- New material: “European state of art” based on JRC—dochent

- S
v . Z/I /
. “ - Background document in support to the implementation, harmonization and

further development of the Eurocodes

Design of Lightweight Footbridges for
Human Induced Vibrations

- Subclause applied in conjunction with Annex H and EN1991-2 Annex G

7.7 Dynamic models of pedestrian loads (footbridges only)

Annex H (1) Dynamic load models of pedestrian loads should be defined where relevant.

(informative)

NOTE Annex G provides guidance on dynamic load models.

Verifications concerning vibration of footbridges due to pedestrian traffic G.1 Use of this Informative Annex

(1) This Inf Annex provides add | guidance to that given in 7.7 for dynamic load models
for footbridges.

Loads from 1991-2

NOTE  The way in which this Informative Annex can be used in a country is given in the National Annex. If the
National Annex is silent on the use of this Informative Annex it can be used.

17

Cryrmpecenyionss  1€NSION COMponents

- Osavarmuuden kohdentaminen jannevoiman tai kdyden osalta on herattanyt kysymyksia
standardien valmisteluty6ssa. Aihepiiri koskettaa laajasti materiaaliosia

Esimerkkeja rakenteista:

1) Post-tensioned concrete girder 'M: 1) f\__/\_’/\_/(
2) Box-girder with external tendons * ? 1 t

3) Extradosed bridge
4) Cable stayed bridge
5) Mast (just for an example)

In Cases 1-3

- The structure is relatively stiff and also restrained actions will
occur due to post-tensioning of cables.

- Then self-weight of structure (after installation is finished) and
cable force are not directly correlated.

In case 4

- Self weight of structure and cable forces are basically
correlated because of flexible/slender deck structure 5)

In case 5 /

- Tendon forces are correlated with between each other

4)

10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures

18
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( -
menree Conceptual layout of the structure

- There are also differences how prestrain in strands can be 1)r\/\_/\_/{
controlled. T T 7 t

- Prestrain is controlled by measuring of stroke of jack at
active anchor in cases 1-3. Also, force of jack is controlled  2) \‘\—_/h\__/:r‘\&/l
(e.g. by pressure). Important uncertainties during prestress 7 ’F
work are losses due to friction between strands and ducts
and losses due to anchorage seating. Usually need for 3) =
precamber is small. Also, significant long-term losses will 1 \
develop.

- Deflection of structure is controlled in case 4. Also stroke of /’A}N\\
jack is controlled but it includes more uncertainties because 4) / \
often strands in stays are stressed one by one. A proper IR “J ”
deflection control will lead small uncertainty in average
cable forces, but force in single cable may vary more.

- Deflection control and equilibrium of case 5 will most
probably lead to small uncertainty in cable forces. Also 5)
precamber is used. Also equalising of individual strands /
may be done in a second round of stressing to minimise
dlﬁerences' 10/18/2022 prof. Dr. Anssi Laaksonen

Concrete and Bridge Structures
19

‘Japese  EN 1990 Annex A.2 + EN 1993-1-11 + EN 1992-1-1

- EN 1993-1-11 defines partial safety factors for cases like 4 and 5
- EN 1992-1-1 defines safety factors for prestress force in ULS (for force, so that strains will be

correct after yielding in ULS evaluation)

- Partial safety factors are meant to be supplemented for cases of external pretressing
(cases 2 and 3) in each country when necessary (NDP in EN 1992-1-1)

- EN 1992 defines also: r,, and r, factor for prestress in SLS, prestressed elements, long-term losses for

prestressing force

- EN 1990 A2, A.2.10.1 (2): reference to EN 1993-1-11 in cases of Cable stayed structures:

(2) Where a cable supported bridge is erected using control of deformations during cable installation, then
relevant permanent actions due to self-weight “G” and prestrain (prestress) in the cables “P” may be treated
as correlated and the same partial factor applied to “G” and “P” actions.

NOTE Applicable values of y5 which are also used for yp = y5 are given in Table A.2.10 (NDP). See also EN

1993-1-11 7.1.

- EN 1990 A2, A.2.10.1 (3) in cases of post-tensioned, extradosed bridges and similar:

(3) In cases where self-weight G and prestress in the cables P are treated as uncorrelated, different partial

factors should be applied to G and P actions.

NOTE Values of y; for the uncorrelated case are given in relevant material parts.

10/18/2022 prof. Dr. Anssi Laaksonen
Concrete and Bridge Structures,
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EN1990 Annex A.2.11.2 Bearings \ V4
A.2

AZ11 Briduge components

. A2.11.1 Tension components for cable supported bridges
-Main changes A2.11.2 Bearings -
from 1st to 2nd A.2.11.3 Anti-seismic devices

generation A.2.11.4 Expansion joints

- “European state of art”, close collaboration with product standards (TC 167)
- One paragraph in main text + Annex G (new annex, 14 pages)
- “Drafted for bridges”, but can be used for other structures as well

A.2.11.2 Bearings

(1) Forces and movements on structural bearings, and associated forces imposed by the bearings on the
structure, shall be determined in accordance with Annex G, for non-seismic design situations.

Annex G

G.1 Use of this annex
(normative)

(1) This Normative Annex contains additional provisions to 8.3.3 for the design value of bearing actions
Basis of design for bearings = and the design effects used to specify bearings.

(1) This Normative Annex may be used as the basis of design where bearings are included in other types
of structure, subject to additional or amended provisions as specified by the relevant authority or, where
not specified, as agreed for a specific project by the relevant parties.

CEN/TC 167 Structural bearings

The chairman informed that the liaison officer to TC 167, Balthasar Novék, has informed that Annex G
(of prEN 1990) has been developed with involvement of an expert from CEN/TC 167. EN 1337 has to
be revised and harmonized with Annex G to avoid double definitions and inconsistencies. As far as he
knows, the revision of EN 1337 is delayed. (from Draft report of 14th SC10-meeting)

a

= J Tampereen yliopisto

Siltojen kuormat EN 1991-2
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EN1993 EN1991-2 (1/3) \V4

SO CEas EN1991-2 (Traffic loads on bridges and other civil engineering
works)

- Scope muutettu (kattamaan myds “other civil engineering works”), erittdin suuri uudistus
(koko Eurokoodin tasolla) !! €< <

- Huomattava maara pienia (padosin editoriaalisia) muutoksia
- Yhteensovitusta EN1990 A.2:n kanssa parannettu (paljon viittauksia standardista toiseen)

- Tarkeimpiin kuormakaavioihin (LM, FLM) ei suuria muutoksia
- Kuormien kalibrointi kansallisessa liitteessa mahdollista (o ja/tai y-kertoimilla/A.2)
- Vasytyskuormiin tehty kuitenkin muutoksia materiaaliosissa (tarkkana tulee olla...)

- Uutta materiaalia: Tieliikennekuorma penkereelld “6.9 Load model for getechnical
structures” & «
- Kehitetty Suomessa, meilld jo kdytossa NCCI:ssa
- Yksinkertaistetut mallit tukimuureille ja penkereen liukupintamitoitukseen (“Simplified
vertical loads allowing for redistribution”) kalibroitava kaytt6dn huolella (erittdain suuri
kustannusvaikutus!)

23

EN1993 EN1991-2 (2/3) \ V4

SLELLE G Es EN1991-2 (Traffic loads on bridges and other civil engineering
works)

- Rautatiesiltojen dynaamisen analyysin tarve -vuokaaviota paivitetty € <

- Uutta materiaalia: Junakuorma penkereelld “8.10 Static load models for getechnical
structures” € &
- Yksinkertaistetut mallit tukimuureille ja penkereen liukupintamitoitukseen (“Simplified
vertical loads allowing for redistribution”) kalibroitava kaytt6on huolella (erittdin suuri
kustannusvaikutus!)

- Annex F - (infromative) — Criteria to be satisfied if a dynamic analysis is not required -
poistettu (suunnittelussa tarvittava sisalto paatekstissa)

- Annex G — Method for determining the combined response of a structure and track to
variable actions (infromative) — poistettu (suunnittelussa tarvittava sisalté paatekstissa)

- Uusi Annex G — Dynamic load modls for footbridges: € <«
- Linkittyy 100% EN1990 liitteeseen H
"State of Art” (todennakdisesti paras standarditason ohjeistus alalle
maailmanlaajuisesti > otettaneen kayttéon myds Euroopan ulkopuolella?) 2

12
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EN1993 EN1991-2 (3/3) \V4

SO CEas EN1991-2 (Traffic loads on bridges and other civil engineering
works)

- WG & PT-kavijan (Lilja) huomioita:

- TC250 Vice Chair:n/Technical Rewiever:n (Prof. Michael Fardis) mukaan koko
Eurokoodin vaikein ja kunnianhimoisin standardi (lausunto annettu illallisella muutaman lasillisen
jalkeen...)

- NCCI 1 auttaa soveltamisessa
- Todella tiivista yhteisty6ta EN1990 A.2 tekijoiden (Allekirjoittanut) kanssa
- Tiukkaa keskustelua uusista geoteknisista kuormamalleista SC7:n kanssa

- WG/PT-tydskentely erityisen monimutkaista, silla osa mukana olleista on 100% rata-,
osa 100% tie-ihmisia (~puolet osallistujista osallistuu puoliteholla)

- PT lopetti toimintansa 2018, mutta ty6 jatkui lIdhes yhta tiiviina SC1/WG3:ssa
vuosikausia

- Kansallisen liitteen laatiminen vaativaa, tarvitaan taustatukimusta jonkin verran *°

a

'J Tampereen yliopisto

Materiaaliosat
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Commpecenyionso - Siltoja koskevat materiaaliosat yleisesti

FprEN 1992-1-1 prEN 1993-2 prEN 1994-2 prEN 1995-2

- Aiemmat osat -1-1, -2 ja -3 - Osa -2 Bridges taydentaa - Osa -2 Bridges taydentaa - Osa -2 Bridges taydentaa
on yhdistetty yhdeksi perusosaa -1-1 perusosaa -1-1 perusosaa -1-1
uudeksi osaksi -1-1 - Sisaltaa paljon viittauksia - Osa -2 on huomattavasti - Monia rakennekohtaisia

- Siltoja koskeva Annex K muihin EN 1993 osiin nykyisté suppeampi ohjeita
Bridges - Viittaa ja kirjoittaa joitain

- Annex K taydentaa muiden osien vaatimuksia
paatekstia -1-1 uudelleen, kuten EN 1990

Annex A2

prEN 1997-1, -2, -3

- Ei omaa osaa silloille, vaan kaytetaan osia -1, -2 ja -3

- Erityisesti siltoja koskien joitain, kuten liikuntasaumattomia
siltoja koskevia yleisia ohjeita

- Osa -3 rakenteita koskien

10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures
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C5jamecenvionse  FPrEN 1992-1-1 + Annex K

- Perusosa FprEN 1992-1-1 sisaltda nyt paljon eri osia EN 1992 standardirakenteen vuoksi
- Itse paatekstia on muutettu paljon vanhan sisallon osalta ja on tuotu paljon uutta sisaltéa
- Taman seurauksena siltoja koskevat asiat muuttuvat paljonkin

- Kansallisen ohjeistuksen vieminen tahan sisaltéon tulee olemaan mittava ponnistus

- Esimerkkeina lavistyksen ja ankkuroinnin osalta esitykset jo tdnaan

- Yksi laaja kysymys tulee olemaan myds kayttdika (durability)

- My6s esimerkiksi suunnittelulujuuden maaritelma muuttuu

o ke =085..1.07

Yc 1/3
T = (ﬁ'ﬁ—:{”) <10 fekrer = 40MPa?
[

fea = Nee " kee

Ve = 1.5,1.4,1.35?

10/18/2022 prof. Dr. Anssi Laaksonen,
Concrete and Bridge Structures
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EN1993

Siltoja koskevat

EuRDCODES

T

EN 1993

Design
of steel
structures

EN1993-2 )

EN1993 2 (Steel bridges)

Paatekstissa muutoksia kappalejarjestyksissa

- Sisaltéon jonkin verran (ei valttamatta kovin merkittavid) muutoksia

- Huomattava maara stilistisia muutoksia (ml. virheiden korjauksia), etenkin Annexeissa

- Annex A — Bearings - siirretty EN1990:aan (Annex A.2 & Annex G)

- Annex B - Expansion joints - siirretty EN1990:aan (Annex A.2)

- Uusi annex A — Design of hangers for tied-arched bridges (normative)

- Uusi annex B — Supplementary rules for the design of plate girders curved in plan with rigid
restraints to the compression flange (normative)

- Annex D (informatiivinen) — Buckling... > poistettu

- Uusi Annex D — Equivalent geometrical imperfections for arched bridges (normative)

- Uusi Annex F — Damage equivalent factors A for fatigue verification of road bridge decks
(infromative)

- WG- kavuan (Lilja) huomioita:
Osa Annexeista hyvin detaljitasolla, vieldpa normatiivisia... (muistuttavat
tuotestandardeja...)
- WG toimi hyvin, puheenjohtaja Briteista
- Vasytysasioihin muutoksia (myds EN1991-1-9:ssd)
- Kansallisen liitteen laatiminen keskivaikea toimenpide

29

' 4

EN1993

Siltoja koskevat

EURDCODES

I

EN 1993

Design
of steel
structures

Y
Ao

- Plenty of detail categories in EN1993 and EN1992 P, - ()" a

a U

" ! P
»y (Eu) N Ny [”,} M

Ny N, N

EN 1993-1-9 EN 1993-1-11

o scale

o4s (808100)
081 "190)

V4

T AIaIE i Tory ST [

[ ooiomenedonsn | oswiowpmynisiioe | [ ossicwgnieso ] [ ocsoiw [ioicemen sis

Detall category 80180 al B
B0 % 100 112 125 140 160 180 % 40 45 SO 56 63 71 80 50 100 112 125 180 180 % 45 S0 % 71 %0 % 100 & 7
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CJ Tampereen yliopisto EN 1994-2

- Standardin valmistelu on kaynnissa enemman nyt jotta EN 1992 ja EN 1993 ovat olleet saatavilla

- Yksi tarked kysymys on etta voisiko poikkileikkaustarkastelun yhtenaistd EN 1992 vs. En 1994.
Ohessa tilanne nykyisissa Eurokoodeissa.

- Paivitys on nyt tarkeaa senkin vuoksi, ettd betonin suunnittelulujuus on maaritetty toisella tavalla
kuin aiemmin, niin paivitystyd on joka tapauksessa tehtava

- Samoin ettd kokovaikutus tulisi huomioon otettua kun malleja kehitetédan

€cua 0.85flyvc | Gectadve
] Z____E__?{__O_-%X_%E___.
Plastic
neutral axis fa fa
| —
Strain Stressto  Stress to EN 1992,
EN 1994  for fy < 50 N/mm?
10/18/2022 prof. Dr. Anssi Laaksonen
Concrete and Bridge Structures
31
\ V4
e EN1995-2

Siltoja koskevat EN1995 2 (Timber bridges)

Paatekstissa huomattavia muutoksia

- Annex A — Fatigue verification (infromatiivinen) = poistettu, mutta aihepiiri siirretty
paatekstiin

- Annex B — Vibrations caused by pedestrians (informatiivinen) - poistettu, mutta aihepiiri
siirretty paatekstiin

- Uusi Annex A — Evaluation of effective composite creep coefficient (normative)

- Uusi Annex B — Inspection and maintenance of timber bridges (informative)

- Uusi Annex C — Additional information on bearing and timber bridges under low seismic action
(informative)

- Uusi Annex D — Examples for detailing (informative)

- Uusi Annex E — Dimensional changes due to environmental effects (informative)

- WG- kavuan (Lilja) huomioita:
WG:lIa ollut vaikeuksia noudattaa sovittuja ohjeita (mm. N1250 & HG-B/SC10),
puheenjohtaja Saksasta
- Vasytyskappaleet ruodittava lapi tarkkaan?
- Kevyen liikenteen siltojen varahtelymitoitus toistaa (ja muuttaa) EN1990:n periaatteita
- Osa materiaalista vaikuttaa oppikirjamaisilta (kaikkea ei kaytt66n?)
- Osa materiaalista ei tunnu kuuluvan rakennemitoitusstandardiin (kaikkea ei kaytto6n?)
- Kansallisen liitteen laatiminen vaikeaa, vaatinee jonkin verran tyéta

32
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C

- J Tampereen yliopisto

Johtopaatokset

CJ Tampereen yliopisto JOhto péété kSi.a

standarditasolla 16ytynyt
- Kuormitusyhdistelyt pysyvat kutakuinkin ennallaan

- Osavarmuusluvut eri suunnittelutapauksille
(ennen STR, EQU, etc) tulee olemaan
haastava tehtava paivittaa

- Uusia kuormia on maaritelty

- Sisaltda on standardikokonaisuudessa jasennelty
ja yhdenmukaistettu

- Uutta sisaltda on esitetty melko laajasti

- Monia asioita on otettu ennalta huomioon
Vaylaviraston ohjeistuksessa

- Aihepiiri on kokonaisuutena hyvin laaja

haastava kuin kayttdonotto ensimmaisella kerralla

!

- Taustatietona on, ettd monet maat ovat olleet tyytyvaisia siltoihin liittyvaan standardien kehitykseen.
Omana haasteena on ollut EN 1992-1-1 johon siltaosa on yhdistetty, mutta siihenkin on ratkaisu

7

- Uuden eurokoodijarjestelman kayttéonotto tulee olemaan melkoinen urakka, ei tosin ehka niin

10/18/2022 prof. Dr. Anssi Laaksonen
Concrete and Bridge Structures
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C

'D Tampereen yliopisto

Kiitos, kysymyksia?
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