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Kansalliset vaikutusmahdollisuudet

ket

Standardien sisaltoon voi vaikuttaa tyoryhmissa (WG) ja etenkin hakemalla
standardeja kirjoittaviin ryhmiin (PT). Tama juna meni jo...

Vaikutusmahdollisuudet ENQ- ja aanestysvaiheessa on hankalaa (mahdotonta?).

Standardien kayttoonotossa (Kansalliset liitteet (NA)) vaikutusmahdollisuuksia on sen
sijaan viranomaistasolla huomattavan paljon.

Erityisen tarkeaa on tunnistaa ajoissa tarkeimmat kansallisesti valittavat parametrit
(NDP)

Kansalliset ohjeet on muokattava vastaamaan EN+NA —systeemia (€ suuri vaikutus)

4
B



Kansalliset vaikutusmahdollisuudet

\ W 4
W

Vaylavirasto
Trafikledsverket

Kansallinen tulkinta eri verbimuotojen velvoittavuudesta? Shall — Should — —

0.3 Ve@urms used in the Eurocodes
% rb “shall” expresses a requirement strictly to be followed and from which no deviation is permitted

order to comply with the Eurocodes.

regulation and/or any relevant contractual provisions, alternative approaches could be used/adopted
where technically justified.

The verb “may"” expresses a course of action permissible within the limits of the Eurocodes.

The verb “can” expresses possibility and capability; it is used for statements of fact and clarification of
concepts.

Kansallinen tulkinta hankekohtaisesti sovittavien asioiden kasittelysta?

- »

NOTEZ  Some aspects of design a;e,@f appropriately specified by relevant authorities or, where not specified,
can be agreed on a project-specifi s between relevant parties such as designers and clients. The Eurocodes
identify such aspects making extp’l& eference to relevant authorities and relevant parties.




Suunnitteluperusteet — SC10
Organisaatio

Vv CEN/TC 250/SC 10
CEN/TC 250/SC 10/WG 1 ket

CEN/TC 250/SC 10/WG 2
CEN/TC 250/SC 10/WG 3

Basis of structural and geotechnical design

EN 1990 Basis of structural design [Paolo Formichi, Vivian Melosund]

WG1: "Calibration of partial factors and limit states safety format” [ohn sérensen]
WG2: ”Bridges” [Heikki Lilja]

WG3: "Safety formats for non-linear problems” [woifram Jager]

PT1: Main text+Annex A.1, B-F [Pierre Spehl] PT2: Annex A.2, G, H [Mungo Stacy]
~1300 —>[End of ENQ: 21.12.2020 ] [End of ENQ: 21.12.2021 ]

kommenttia FV: 1.10.2022-24.11.2022 FV: 1.10.2022-24.11.2022 6
B




Suunnitteluperusteet — SC10

77 77
Lopputuote

EUROPEAN STANDARD DRAFT N
U

NORME EUROPEENNE prEN 1990 et

EUROPAISCHE NORM

September 2020
1C$91.010.30 Will supersede EN 1990:%{]2
English Version ODQ
Eurocode - Basis of structural and geotechnical des,é\é@r\

Standardi EN1990 maarittelee rajatilat ja kuormitusyhdistelyt eri rajatiloissa.
Paljon uutta, paljon vanhaa — selkeasti parempi kuin aiemmin...

UUTUUKSIA mm.:

- Kuormayhdistelyt myos “erikoisrakenteille” (mista suomalaiset osaajat NA-tyohon?)

- Uudet (out of scope”) seuraamusluokat --> (CC0O) — CC1...CC3 — (CC4)

- Annex B (hartaasti keskusteltu” Technical measures for design and execution — Framework)
- Robustness (vaurionsietokyky) keskiossa

- Ease-of-use!

- Assessment of existing structures EN1990-2 !!

- Luotettavuusteorian taustat julki (erillinen julkaisu tyon alla)
JNE... JNE...



Suunnitteluperusteet — SC10

73 77
Lopputuote
EUROPEAN STANDARD DRAFT b
NORME EUROPEENNE prEN 1990 et
EUROPAISCHE NORM
September 2020
1C$91.010.30 Will supersede EN 1990:2002
Paateksti 57 sivua e
Eurocode - Basis of structural and geotechnical des,é\éﬁ)

Liitteet A.1...A.6: Kuormitusyhdistelyt — Normatiivinen (talot, sillat, mastot, siilot, “nosturit”, “coastal”)

Liite B: Technical management measures for design and execution —

Liite C: Reliability analysis and code calibration —

Liite D: Design assisted by testing —

Liite E: Additional guidance for enhancig the robustness of buildings and bridges —

Liite F: Rain-flow and reservoir counting methods for the determination of stress ranges... —
Liite G: Basis of design for bearings — Normatiivinen

Liite H: Verifications concerning vibration of footbridges due to pedestrian traffic —



_ o \Y4
EN 1990 mukaiset maarittelyt

Vaylavirasto

(mita suunnittelija tarvitsee?) Trafikledsverket

1. Seuraamusluokan valinta

2. Suunnittelukayttoian valinta
3. Kuormien yhdistelykertoimet
4. Kuormitusyhdistelyt

- Kayttorajatilat (pysyva, pitkaaikainen, tavallinen, karakteristinen)
- Murtorajatilat (+Vasyminen + Maanjaristys)

- Onnettomuusrajatilat

5. Rajatilakriteerit (materiaaliriippuvaisia, Lopuksi tarkastetaan:

KRT joskus tarkeampaa kuin MRT...) Kapasiteetti > Rasitukset

6. Kapasiteetin laskenta (materiaaliosat) )



1. Seuraamusluokan valinta:
NS

Talo [Table A.1.1 (NDP)] Infra [Table A.2.1 (NDP)] Vaylavirasto

Trafikledsverket

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

Table A.1.1 (NDP) — Examwﬁ buildings in different consequence classes

.} — Consequence Description of Examples
Consequence Qje cription of Examples class consequence
class consequence - - —
CC3b Higher (upper | Where an increased level of reliability is
CC3 {:}// Higher Buildings where people risk group) required, when specified by the relevant
Q& assemble, eg  grandstands, authority or, where not specified, agreed for a
o= concert halls specific project by the relevant parties
a2 Normal Buildings where people CC3a Higher (lower | Railway bridges on main railway lines, ‘:,
O normally enter, e.g. residential risk group) bridges over main railway lines, bridges Dﬁég?‘
a-?;\ and office buildings and under major roads +{2;
- . .

@'E« ccl Lower Buildings where people do not cc2 Normal Bridges not in other consequence clg\&s
normally enter, e.g. agricultural CC1 Lower Short span bridges on local road With little
buildings, storage buildings traffic (provided they do not over main

railway lines or major roagd
Table A.1.9 (NDP) — Consequence factors for buildings Table A.2.11 (NDP) — Consequence factors for bridges and associ ‘éeotechnica] structures
Consequence Description of Consequence Consequence class Description of D@anequence factor
class (CC) consequences factor ke Huolellinen suunnittelu (=osaava (€9 “""Se““e“"";@\o k
= = .- - b 3 l : k 1.]
cc3 Higher 11 suunnittelija) ja 3. osapuolen ces Higher (upper risk gr4P) Ll
. . CC3a Higher (lower &@group] 1.0
cc2 Normal 1,0 tarkastus on usein parempi tae = Yoo "
ccl Lower 0,9 onnistumiselle kuin K¢-kerroin. ol Rower 0.9

10




2. Suunnittelukayttoian valinta

Talo [Table A.1.2 (NDP)]

Table A.1.2 (NDP) — Design service life categories for buildings

Infra [Table A.2.2 (NDP)]

\ Y/

Vaylavirasto
Trafikledsverket

Table A.2.2 [Nﬂﬁ Design service life categories for bridges

Cate(%' of structures

Design service life, T

Category of buildings Design service life, Ty
years e
Bridges (in @ag their foundations and tension 1000
Monumental building 100 componentsy, other civil engineering structures
structures suppoifing road or railway traffic?
. 3N .

Building structures not 50 Bridges where the main structural members have 500
covered by another category r(duced protection?
Agricultural, industrial, and 7E z’l\\l{ep aceable structural parts other than tension 25
similar structures 4 P’ components
Replaceable structural parts ﬁ(\e’ Temporary structures® =10
Temporary structures® b <10 ?‘-‘ 3 See the material Eurocode parts for durability requirements to protect structural members to

i

W
2 For structures or parts of structures that can be dismantled in c@:&r to bere-

used, see 4.5(3).

b For specific temporary structural members, such as angafr&\s, Tjife < 2 years

can be considered.

RN

S

o

achieve the design service life.

or relevant parties.

dismantled and reused.

b A lower 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

€ See 4.5(3) for classification of temporary structures, which excludes structures that can be

11




3. Kuormien yhdistelykertoimien maarittaminen:
\Y 4

Talo [Table A.1.7 (NDP)] Infra [Table A.2.7...A.2.9 (NDP)]

Vaylavirasto
Table A.1.7 (NDP) — Combination factors for buildings 1 i
{ ] & T I e Table A.2.7 (NDP) — Combination factors for ruads@'ﬂges R t Trafl k le d sver kEt
BN a a
Action wﬂ wl ‘pz Action? Symbol @ o U, ¥, Table A.2.9 [NDF) — Combination factors for railway bridges - v.,.'
Action® Vo ¥ e
5 147 gria TS 1(\8 0,75 075 0 Individual e 080 <‘o ]
Imposed loads in buildings (see EN 1991-1-1): 0,7 0.5 0,3 IMisfootwayand | UDL & 040 | 040 | 0 | el S
y a J
. . . oftraffic I 100
Category A: domestic, residential areas 0,7 0,5 0,3 , Traffic loads* cycle-track loads) ™ ggﬁ’:lﬁwgsifle 040 | 040 | 0 i N ?.ng\\aé !
ck loads oaded i ey 1w g
- HELM
Category B: office areas 0,7 0.7 O-Q‘S (see grib (Single axle)d 0 075 | 0 Traction 124 brakings (Qz,%?..u-.m...,lm...?.....r_h.mu«k
3 & B actions In deslgn situations
Category C: congregation areas 07 | 07 |0 PIEN1991-2:2021 | gr2 (Horizonta] @ces) o poJo e o i g | b e
" cansidered as a sisgle (multi-
i . 5) Table 6.5 and gr3 [Pedes‘g@\fluads) 0 04 0 fraffic loads ‘\O directional) beading action and
Category D: shoppmg areas 1,0 0.9 b 0.8 Table 6.6 4 (LM4 @Crowd loadin 0 - 0 %fi’/ ﬂ?:.“ZZ‘;.’.’:;.?.Z"&T}K,,
@ ar g IC)
a3 those adopted for the
Category E: storage areas \\’\\- gr5 gé@ﬁ - Special vehicles)© 0 - 0 . &*‘\‘ | issociutd verical loads
‘\(\\ Wind forces® 8 Fay» Nosing farces oF 100 s | o
Category F: traffic area, 0,7 \cp 0,7 0,6 c)'§E~1‘siste‘m: design situations 0,6 0,2 0 ::‘:::l‘cmmmsjéa ‘:z ?;: :
s : i 0.8 - 0 arizontal eartjTessure due to frafl load surcharge
vehicle weight < 30 kN 0,&(\ 0,5 0,3 V\<\ Execution® :.L,,,.'{.{.:ﬁ wwmtcioecion || )
- 1,0 - -
Fr 4 ! 0,80 050 o
Category G: traffic area, ﬁ 0 0 F‘Q/ U - - gr:};\ﬁﬁm +5W/0) Mice vertical 1 with max.
. . Thermal actigQst T 0,61 0,6 0, & | longitudinal |
30 kN < vehicle weight < 160 kN Y — s Q" B0 swm [ ocverdeal 2 e
now lo snk | ransverze
Category H: roofs accessible for normal maintenanceé}l o Persistent design situationsh 0 0 0 55 | oranamcion [ onpretin .
- Xe) oy 0.8 ; _ 5\5: Eri4 [Contrifugal fnesing) | Max transverse 0,80 0,80 0
repair only (see EN 1991-1-1) & ) Execution & £115 Unloadadtrain) | Lateal sablity with
a) . ater actions i i i @(b | 'ulrloidedlnin' |
Construction loads (see EN 1991-1-6) $C9 0,6 to -- 0,2 [ Construction actions® | Q, 10 - 10 e ongitudinl
1.0 .::.anmvm actions | gra7 (SWy2] SW/2 with max. transverse
& (groups ofloads) | grld (LMT1 + SW/0) Max. vertieal 1 with s
Snow loads on buildings (see EN 1‘3‘91—1&3€l 0,7 0,5 0,2 Jalankulku O T
— Finland, Iceland, NOI'WEYJ Swe Table A.2.8 (NDP) — Combination factors for footbridges e
— Remainder of CEN Membel@tgt)es. forsiteslocatedat | 0,7 0,5 0,2 Action® Symbol ¥o v | ¥ Actionr vo v fww
l . d . ¢D 723 (Braking/traction) | Max. lengitudinal 080 [XT] []
altitude H> 1000 m a-s. Traffic loads grl 040 | 040 | © 728 Cratritsatfnosing) | M, iransvere
26 (SW/2) SW/2 with max.
— Remainder of CEN gaber States, for sites located at 0,5 0,2 0 (S?N 190122001 gr2 0,40 0,40 0 forgtudinad
. T -4 . w27 (SW2) SW/2 with max tramsverse 1 |
altitude H = 100 AR P £ (LMTL + SW/0) Additianal load cases 0,80 0,60 o
: —7 Table 7.1) g‘l’3h 0,40 0,40 0 Oiheroperating | Aerodymamsic effects! 2,80 0o o oo
Wind loads on bl}}lﬁmgs (see EN 1991-1-4) 0,6 0,2 0 ETE— - 03 0 5 chons I W g®+
Wi : , TR VTR S——ET— ¥
> : 11z ; , Wind forcest 881 | Fp 075 050 g0
Temperamri&on—ﬁre] in buildings (see EN 1991-1-5) 0,6 0,5 0 Thermal actions® T, 0.68 06 | 05 = - .\szPﬁ :
Icing (see Eﬁ"1991—1—9] 0,5 0,2 0 Snow loads Qs ?g Thermal T, e :\\‘;\i‘o.ao 050
N actions 4
ey i i i ionsd 0 0 Lo Snow loads Bonk &
Standtt@ water (see the other Eurocodes) - - - Persistent design situations <\_ o oot design mationsk o o o
.\aés,} Executionf 0.8 - Exmcuriont SO [oa
Walves and currents (see EN 1991-1-8) Water actions A & " e - T, 0
e < :::n:::nmn LA 10 10
\}ROTE Where ranges are given, the recommended value is underlined. Construction actionsf | Q_ 1,0 z‘(“ - 1,0 2 o
Fa
2 For countries not mentioned, see the National Annex or relevant local guidance. l 2




4. Kuormitusyhdistelyjen maarittaminen

MURTORAJATILAYHDISTELYT (1/2): \ ’
Talo [Table A.1.3...A.1.5]

Table A.1.3 — Combinations of actions for ultimate limit states when using Formula (8.12)

Vaylavirasto
Trafikledsverket

Fundamental
Design situation (persistent/ | Accidental® Seismic® Fatigued
transient)?
General formula for effects of actions (8.4) A
Formula for combination of actions (8.12) (8.15) (8.16) (8.17) ?-.'b
= Table A.1.5 — Combinations of actions for ultimate limit states when using Formula (8.14
Permanent (Gg;) YeiCri Gy Gy (T-,t.,e’ 8 ( )
< Design situation Fundamental
Leading variable () Yor0us t,Ir:ﬂ_ 1031 or (\?\ (persistent /transient) Accidental | Seismic | Fatigue
21%k1 Q. ; 0, .
A - bl (00) " o V2 (Z;bo V2% General formula for effects of actions (8.4)
ccompanying variable (Q4; Yo, W0, Qks Qi .
& QT ki 4:\\ Formula for combination of actions (8.14a) (8.14b) d

Prestressing (Fy) ¥ePy Py o,@ Py, ’3‘(\

Accidental (4;) - Ag 2 > - Permanent (Gy) Y6.iGri Ve {_LFQ

Seismic (Agq) . - 0-’5‘ ) Apgquis - Leading variable (Qg,) Yo1@1 CO‘?"

: U - . -
Fatigue (Qg,) - _ T\O. - Qpat Accompanying variable (Q d._j] Yo, P0,%%; use values gwgéﬁg’l' able A1.3
i o
Table A.1.4 — Combinatio ?/sea\l’\actions for ultimate limit states when using Formulae (8.13) Prestressing (P refy Yef (\?\
Design situatioa\uv Fundamental Accidental (4,) - . bo
RN . . Accidental | Seismic | Fatigue .. . \Q)
e (persistent/transient) Seismic (Agy) - - N
General formula for ef€cts of actions (8.4) -
Formula for co;@%aﬁon of actions (8.13a) (8.13b)
-
Perman nﬁ& 40 Ye,iOi ¥, iCs :
S Kaavan valinta NA:ssa

Lea@@ variable (Qg4,) ¥o1%k1

ﬁ&\‘ - 5 Yo b0, %; use values given in Table A.1.3 (Vrt 6 . 10 a/ b)
j&<tompanying variable (@4 J] Yo%, %
i
"| Prestressing (Pg) vePy YoPy

Accidental (4;) -

Seismic (4 -

(Aga) 13




4. Kuormitusyhdistelyjen maarittaminen

MURTORAJATILAYHDISTELYT (1/2): \ ’
Infra [Table A.2.3...A.2.5]

Table A.2.3 — Combinations of actions for ultimate limit states when using Formula (8.12) Vay l3virasto
Design situation Trafikledsverket
Action or effect Fundamental
(persistent/ Accidental? | SeismicP Fatiguec
transient)
General formula for effects of actions (8.4)
- . . ‘1
Formula for combination of actions (8-12) (8.15) (8-16) (817) o Table A.2.5 — Combinations of actions for ultimate limit states when using Formula (8.14)
5"
Permanent (G, ) Ye.Cui Gy; Gy ; ‘G%I,A-Q’ Design situation
\\
. . Py,1Q, Or < Action or effect Fundamental
Leading variable (Q Yo1@ ’ Qs ?‘ Qs i ismi i
g (Qa1) 1%k U3 100s Y2,iQk, S V2,0, (persistent / transient) Accidental | Seismic | Fatigue i
Accompanying variable (Qg ) Yo, ¥0,%; ¥o,Qx; 1»\\66 General formula for effects of actions (8.4) O
o
Prestressing (P,) YoPy Py :.,S?" Py Formula for combination of actions (8.14a) (8.14Db) C’){b
‘\-
Accidental (43) - Ay l(\cz? - - Permanent (G ;) Yeilii EYg il ?:1/‘
-

Seismic (4g,) ; - SS Aggns ] : .

: o Leading variable (@) - Yo1%k1 use values given i*E%able A23
Fatigue (Q,) - AOL - Qpat - - (\e'

< Accompanying variable (Qq,) Yo, ¥0,Ck; ?\(\
Table A.2.4 — Combinations of act}%sfor ultimate limit states when using Formula (8.13) Prestressing (P,) YpPy YpPy o(\
L{
O ¥ Design situation Accidental (4,) - - . {@b
— )
Action or effect (oe Fundamental ; L A Seismic (Agq) - - \Q\
O . . Accidental | Seismic | Fatigue el
SO (persistent / transient)
General formula for effg&b\of actions (8.4)
Formula for comb(i)qaﬁxon of actions (8.13a) (8.13b) .
- t%@’? o | e Kaavan valinta NA:ssa
ermanen Y0k Y,iYki
7 . (vrt. 6.10 a/b)
Leafling\@riable (Qa1) Yo,¥o, %k Yo,1Qk1 use values given in Table A.2.3
o
e . .
Agg&npanymg variable (@) Yo,%0,%%;
L&
7 érestressing (Py) YpPp YePy

Accidental (44) - -
Seismic (Agq) - - 14




4. Kuormitusyhdistelyjen maarittaminen
MURTORAJATILAYHDISTELYT (27/2): \ ’

Tarkein NDP

Talo [Table A.1.8 (NDP)] Infra [Table A.2.10 (NDP)] Vaylavirasto

koko Eurokoodissa? Trafilladeyerket
Table A.2.10 (NDP) — Partial factors on actions and effects for fundamental (persistent and
. ) . . transient) design situations for bridges and associated geotechnical structures
Table A.1.8 (NDP) — Partial factors on actions and effects for fundamental (persistent and g1 g g
transient] dESigﬂ situations Action or effect Partial factors yg and yg for Design Cases 1 to 4
Action or effect Partial factors y; and yg for Design Cases 1 to 4 Type Group Symbol | Resulting Structural Combined Geotechnical s
effect resistanc structural design b
Type Group | Symbol Resulting Structural | Static equilibrium Geotechnical e resistance and static ‘a‘(\
effect resistance and uplift design equilibrium / uplift (s
. Desi .
Design case DCl= DC2(a)® | DC2(b)® | DC3c | Dcad () esien case DC1* | DC2(a)* | DC2(b)* Dcég.l' Dec4s
Formula 8.4 8.4 8.5
Formula (8.4) (8.4) #4) | @5 Saad G5 _1:&%4 @)
. L3tk L3tk ) X Anf Ya unfavourable 1,35k 1,35kg 1,0 (\(’; 1,0
ermanent | Allf ¥ ; 1, .35k 1,0 1,0 &
action ¢ unfavourable . il AN Waterm Yew /destabilizing 12k 12k %\0?} 1,0 Gy is
destabilizin, 1,2k 1,2k )l
(G}J Water Yew f( g F F 1,0 1&0 G is ot Permanent Settlement Yeset 1,2;‘:}-]. 1'2th 601’0 1,0 not
T i 1
Allf Yot 1,15¢ 1,0 k ) — NS i
stabilizings not used tused | factored action Alle Yo.sth stabilizingd not 1'25&\\\ L0 not | factored
Water! YGw.sth 1.0¢# 1,0 .\s\\Q) (Gy) Water®™ Yw,stb used né%n 1,0 used
~ N4
h .
1 . . h , G.fav o . s . .
All Ye.fav favourable 10 10 . 10 Anf Yo favourable 1,0 (éQ 1,0 1,0 1,0
e e
Pre- Q,(\ Settlement YGiset ) 00 0 0 0 0
stressing Yk <§‘ Prestress- e\f
P ) ing 3 <&
) ¥e el
e [ -
Variable Yq Q}; y j P \‘5\@
action f 1,5k 1,5k : ot Road /
Al unfavourable Fro : L3k L3 pedestrian tb(\b 1,35k 1,35k 1,35kr 1,15
(Qk] “ \‘\Q yﬂ',‘l traffic C)%
<3 L
Water! | You 1k 1,35ks | 135ke | 1,15 1,0 Variable | Rail traffic ©
> action (exceptas @Q ‘| unfavourable 1,45k, 1,45k, 1,45kr 1,25 ¥, ‘/me
All Yofav favourable A% 0 (@) below)l C Vv '
& ne)
. ho] N
Effects of actions (E) Ye unfavourableé 1,35k, SW/2, gri6 N\
: 1,2k 1,2k
g:gg effects are not factored gri7] (.6 F F 1.2k 10
YE fav fav) ble 1,0 A
E.fav (,\el} Oth?,@ Yo 1,5k 1,5k 1,5kr 1,3
T
able Yow 1,35k, 1,35k 1,35
. . ve 4 e . . ; 35kg 35k 35k 1,15 1,0
Suositusarvoillaan muuttavat totutun kaytannon tyystin e
- - - - . - . . . s (5\\ All YQ.fav favourable 0
Pienimuotoinen tutkimus kaynnissa parhaan kaytannon <
&b
Ef% of Ye unfavourable | effects are not factored 1,35k
I Oyta m I Se kS I p SQtions (E) YE fav favourable 1,0




4. Kuormitusyhdistelyjen maarittaminen
KAYTTORAJATILAYHDISTELYT:

Talo [Table A.1.6]

Huom! Ei NDP
(mutta yhdistelykertoimet ovat)

Table A.l.c{(cc;)mbinatinns of actions for serviceability limit states

tat

Combim&?&?s Characteristic| Frequent Quasi- Seismic?
. 9 permanent
General formuliyeffects of actions (8.28)
Formula forbmbination of actions (8.29) (8.30) (8.31) (8.32)
o
Perlnﬂ&égl (Ga) G Cri G Gi
Leagifg variable (Qy) Qi Y110k
g?r ; ) ¥,/ W2,9;
ccompanying variable (Q4,) Yo,k P Qi
Prestressing (Fy)? Py Py Py Py
Seismic (Agq) - - - Apdsis

3  The characteristic value of prestressing P can be an upper, lower, or mean value. Guidance is given in the

other Eurocodes.

b Depending on the magnitude of Ag ) 5, the seismic combination of actions covers both the damage limitatien
(DL) and fully operational (OP) serviceability limit states defined in EN 1998.

Infra [Table A.2.6]

\ Y/

Vaylavirasto
Trafikledsverket

Table A.2.6 Ve €pmbinations of actions for serviceability limit states

é\ Combination
Action or effectjo Characteristic | Frequent Quasi- Seismic?
A permanent
General fsaﬁula for effects of (8.28)
actimls-f"
]

F@la for combination of (8.29) (8.30) (8.31) (8.32)
affons

ermanent (G Gy Gy ; Gy ; Gy
Leading variable (Q,,) Q1 $11@k1 szJQk,j ’:'Dz.ijj
Accompanying variable (Qg4,) Yo, Qu; ¥5,Qk;
Prestressing (FPy) Py Py Py Py
# Depending on the magnitude of A 51 5, the seismic combination of actions covers both the damage
limitation (DL) and fully operational (OP) serviceability limit states defined in EN 1998 (all parts).
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Bonus: Structural sensitivity class

Huom! Vain taloliitteessa A.1

\ Y/

Vaylavirasto
Trafikledsverket

A1.7.4 Lin_liﬁgg foundation movements

Table A.1.12 —Classification of structural sensitivity to foundation movement Table A.1.14 (NDP) — Suggested maximum permitted angular distortion of foundations for

A}
Table A.1.13 (NDP) — Suggested maximum permitted diffi tial settlement of foundations for
different structural sensiti classes

different structural sensitivity classes
Sens:il:;:ittl;r(?llass Dzse(;:‘siipt:ifci'?y()f Structur:]la_f,;nsitivity Description of sensitivity Maximum angular distortion?
Beasis
5SC5 Highest SSC5 Highest 0,05 % @'(\e
S5C4 Higher SSC4 Higher 0,075 % i 4
ssC3 Normal ss€3 Normal 015% ¥~
SSC2 Lower sSC2 Lower 03% 4@
ssc1 Lowest sscl Lowest 0,5 g/{o’\‘u
< 2 See EN 1997-1 for the definition of angular distortion of foundations. OQ‘

‘able A.1.15 (NDP) — Suggested maximum permitted tilt of foundat&igﬁ for different structural

Structural Descript':;:g@? Maximum sensitivity classes \(\
sensitivity class sensitiviy differential — — —
@(\ se‘t;;em-eTlt“ Structural sensitivity class | Description of sen51t1v1tyf0?,(\ Maximum tilt® wcqsps
) cd.SLS . N

SSC5 ‘%vlliglmsr 10 mm SSC5 Highest uo<Q 0.1%
SSC4 l‘ﬁ} Higher 15 mm S5C4 Higher\l.o' 0.2%
SsSC3 6 Normal 30 mm SSC3 NOI‘H‘@’ 0,3%
&@ Lower 60 mm SSC2 @?er 0,4 %

~$sC1 Lowest 100 mm $SC1 b Lowest 0.5 %

3

\" ?};:NE:\:S.I‘)‘J?-I for the definition of differential settlement of 2 SeeEN 1997-1 for the deﬁmt’l.gialgf%undatwn Hlt.

Siltaosa (A.2) sanoo nain 2
NOTE 2

nﬁ.

{@"T he differences of settlements of individual foundations or parts of foundations, d

111t0 account as best-estimate predicted values in accordance with EN 1997 (all parts) with due regard for
the construction process of the structure.

should be taken

set, i’

el
Limiting values for foundation n10ve1r@t can be set by the National Annex. 17




\ Y/

Vaylavirasto
Trafikledsverket

KANSALLISESTI VOIDAAN "VALITA” KUINKA

PALJON (JA MIHIN SUUNTAAN) NYKYKAYTANTO MUUTTUU

18



Tie

Siltojen kuormien yhdistely nykyaan (NCCI 1)

(voidaanko NA:ssa sailyttaa kaytanto?)

2) Lampétilakuormartukipainuma voidaan jattd pois mur mikali onr
3) Stabiliteettia tarkastettaessa (EQU) 1,30/ 0,9 [EN 1992-1-1: 2.4.2.2 (2) Huom])

4) Paikalliset vaikutukset 1,20 / 0,9 (STRIGEO) [EN 1992-1-1: 2.4.2.2 (3) Huom])

- Passiivipaineen yhdistelykerroin aiheuttavan kuerman mukaan ja varmuusluku pysyvan kuorman mukaan
- aseman

:= Maéradva muuttuva kuorma

RALTATS AT - WO TGRATATLA - it & R34 R St B ATE G

yhdistellaan pysyvin kuerman kanssa siten ettd saavutetaan maaraava yhdistely

v (ks.

e T B |
B e e e R

W L

FSCHM T YL ¥ MUk WA TV W 16 R
WTARCHL | Omames
11 8w | owswan EMMGEG 11158 " TR
[CHIETT] TR Jve . en [t v a8 : TE 1 prmostn 0
B Ll T
=1 g . 148 n 08 . fo o adcer_ademn i e ado o]
- [PRTY T TR KT T R -4 I8 D A
T L 0 7 i C 1
P — ¥ A = -
il LS 5, 12 0 08|18 2 e [T 0 0n
3 [P T
L 15 . 87|18 15 ar
e 12 Pr "
TLEE 15 v on] 18 TlY)
[ — oem b .

T A P AR P ERT —

[t

B Puba Bt wuntuanet 1.0 (STRAGT] (BN 1995-1.1: 2221 Hecesl)

Vom0

| — T

RV YN LARENTREN SELAT - MURTORAIATAA - Bet & AJ4 (A, Set 0 AL4 (B}
R TS

Ana b et

Jalankulku

THORTELYN SRRTTILRA WUCHRRA, of You WFYFH L BKFNTERN 5l | AT - KAYTTORAIATI &
THORS TEL YRAAVAT MICT_1 - WAT T
T T A A T Orvinsisyhitaimd (6 1 . 16, TR
Gt — U6 T4)_THvaBINGn phedsbe i (£ 15, PItAsRn sy hais 1 (3. 16 Pysywit ksl
10 ot [ P T [ Y TLE [ 51]] 818 18.14) [ Omrettomuue heistsima |
BETAEGUI & | Omawains | 198 SIOE: 138108 [BEI) SUORMITLSTHORTEL YN BRIV MLTTIVA RUCRIA
3ET B (sTREGU) | Eujinem |11 107 STROE: 11183 o 1.1/83% WO _ia - WIOT_Ta IT_1b - FIT_Th W _ie o _id
e B [E) B L I D B afulalalaw]n IR ED 16 ] ad 1
I N o J. .f. 1. .1. . w1 [ez[Ful T o | [l et [Fm] T [ ¢ [ & [reer - -
¥ —[7F #3|1% @3] % s es]isras)is s asfisx
= Cmapano 1 0 1 T Gmapaing T
seamon s [T R SRR s s wn KSR T) EERORCE] RERRR ) 4 4 ' 1
ser nisTRow [ BF 45 % 8815 v 06 [15 x 08 [TH ¥ e8] 15_ |15 x as|a5 o |ERSMEYL By
I. B B R B e e (T il INDDEEEE D EE - g art ]
L) 2 12 12 12 L] 12 ] 12 i S I B B A B R I N - - - T -
TLEP - lisw safisw safrss v 0alias safion e saliany e[ - 3| 03 3[e3| 0 B . 0 7= T
L Amponak At g Lt iyl b =] T o6 | 0s Glo6| 05 a5 | as 05 . L as
t LA 2.1 BF 06|06 o6 08| 1 |06 0s o4 | oa 04 - BF o4
i [ arorfei|orfer| 1] ar a5 | oz [F] - i 02
. B B
TLER nafosfoefosloafoe|™ [Y] TLER
| — TR n Asamwa yhel el dan

= MRS et sarms

TIESICCAT - MURTORAJATILA - Sei A: AZ4 (A), Set B: A2.4 (B)
KUORMITUSYHDISTELYN MAARAAVA MUUTTUVA KUORMA (6.10b)
YHDISTELYKAAVAT MRT_1 - MRT_11
NCCI 1 MRT_1 MRT_2 MRT 3 MRT 4 MRT 5 MRT_6 MRT_7 MRT_& MRT 9 MRT_10 MRT_11
MRT_0 gria grib gr2 gr3 grd grs G- Ty BF IL TLEP
6.10a LM1 LMz LM1+vaaka kevyt ruuhka LM3 Tuuli Lampétila | L iki Jaakuorma | Lk-maanp.
SET A (EQU) & Omapaine 1.35 STRIGEO: 1,25/09 EQU:1,15/0,9
SET B (STRIGEQ) Esijénnitys 1,1/0,9% STRIGEO: 1,1/08* EQU:1,1/09°
Telit N N -1 - - -1 - N T - = 135 x 0.75]1.35 x 0.75 1356 x 0.75 | 1.35 x 0.75
gria(LM1) | uDL - 1.35 - - - - - - - -1 - - |135x 04 |135x 04 |[135x 04 [135x 04
Kevyt - - - - - - - - - - - |135x 04 |135x 04 [135x 04 |135x 04
grib (LM2) - - - 1.35 - - - - - -1 - - - - - - - - - -
gr2 (LM1+Vaaka) - - - - - 1.35 - - - - - - - - - - - - -
gr3 (Kevyt) - - - - - - - 1.35 - - - - - - - - - - -
SET A (EQU) & ard (Ruuhka) - - - - A - - - 1.35 - - - - - - - - - -
SETB (STR/GEO) gr5 (LM3) - - - - - - - - - - 1,35 - - - - . - - - -
s - 15 x 06 - -1 - -] - -1 - - - 15 15 x 06 |15 x 06 [15 x 06 |15 x 08
Ty - 15 x 06 - - |15 x 06|15 x 06 |15 x 086 - 115 x 06 1.5 1.5 x 06 |15 x 06 |15 x 06
BF - 15 x 06 - = |15 x 06|15 x 06 |15 x 086 = |15 x 06|15 x 06 1.5 15 x 06 |15 x 06
IL - 15 = 07 - - 15 x 07 |15 x 07 |15 x 07 - - |15 x 07 |15 x 07 |15 x 07 1.5 15 x 07
S 1.2 12 1.2 1.2 1.2 1.2 1.2 12 12 1.2 1.2 1.2
TLEP - 1.35 x 075135 x 075135 x 0.75]1.35 x 075|135 x 0.75] - - 1135 x 0.75]1.35 x 075135 x 0.751.35 x 0.75 1.35
1) Tuulikuormasta huemio: Tuulikuarma lasketaan erikseen tyhjan sillan tapaukselle ja tapaukselle jossa se esiintyy yhta aikaa liilkennekuorman kanssa.

\ Y/

1. Seuraamusluokan valinta Vaylavirasto
2. Suunnittelukéyttsisin valinta rafikledsverket

3. Kuormien yhdistelykerrointen maarittaminen
4, Kuormitusyhdistelyjen muodostaminen
- Kayttorajatilat (pysyva, pitkdaikainen, tavallinen, karakteristinen)
- Murtorajatilat (+Vasyminen)
- Onnettomuusrajatilat

4. Rajatilakriteerien madrittaminen
Ka

5. Kapasiteetin laskenta (materiaaliosat)

TIESILLAT - KAYTTORAJATILA - Ominaisyhdistelma (6.14), Tavallinen yhdistelma (6.15), Pitk&aikaisyhdistelma (6.16), Pysyv'a’t kuormat
(6.14) — A! (6:15) 6:16) J Pysyvat
KUORMITUSYHDISTELYN MAARAAVA MUUTTUVA KUORMA
KRT 1a - KRT 11a KRT_1b - KRT_11b
1a 2a 3a 4a S5a | 6a | Ta 8a 9a | 10a | 11a ib | 2b | Sb | 7Tb | 8b | 9b
gria|grib| gr2 | gr3 | grd | ar5| Fus | Tw BF IL grib| grd |Fwk| T | BF
Omapaino 1 1
Esijidnnitys 1 1
Telit “ 1T -1 -1 -1-1 - [os[ors]ors “T-1-T1T-71-
gria| UDL 1 - - - - - 04 | 04 | 04 - - - |103]03
Kevyt - - - - - 04 | 04 | 04 - - - - -
grib - 1 - - - - - - - - E - - - -
gr2 - 1 - - - - - - - - - - - -
ard - - - 1 - - - - - - - - - - -
grd - - - - 1 - - - - - - |075] - - -
gr5 - - - - - 1 - - - - - - - - -
Fo 0.6 - - - - - 1 06 | 0.6 | 0.6 - - |0z2]| - -
Ty 0.6 . 06| 06| 06| - | 06 1 0.6 | 0.6 - ]05]05]|06]05
BF 0.6 - 06| 06 | 06 - 0.6 | 0.6 1 0.6 - |04|04|04]05
IL 0.7 - oT|or|o7)| -|07]| 07|07 1 -]o02]o02|02]02
) i
TLEP 075]075)0.75]075|075] - | 0.75] 0.75] 0.75 ] 0.75 I - - - - -
1) Tuulikuormasta h io: Tuulil lasketaan erikseen tyhjan sillan tapaukselle ja tapaukselle jossa se esiintyy yhta aikaa lilkennekuorman kanssa.
2) Tukig ja vedenpi asema yhdistellaan pysyvan ku b siten ettd saav maddraava yhdistely
3)0 t yhdistelmissa liik K kaavio LM1 huomi (tavallisella arvollaan) vain yhdelld kaistalla.

4) Liikent aiheutt. k itaisen maanpaineen tapauksessa voidaan kiyttda arvoa 0.4
- Passiivipaineen yhdistelykerroin aiheuttavan kuorman mukaan

|:I = Madraavd muuttuva kuorma




Siltojen kayttorajatilat nykyaan (NCCI)

NCCI 1

Tarkastelut KRT-ominaisyhdistelmalla

Kayttdrajatilan ominaisyhdistelmalla tarkastetaan "palautumattomia” muo-
donmuutoksia, mm.:

+ Betonirakenteen jannitysrajat (NCCI 2 kpl 7.2)

* Terds-/liittorakenteen jannitysrajat (NCCI 4 kpl 7.2.1.1, kpl 7.2.1.2, kpl
7.2.1.3)

« Kylmissa kayttdlampétilassa olevien terdstuotteiden suurimman sal-
litun levypaksuuden maaritys (NCCI 4 kpl. 3.3)

+ Liittorakenteen kansilaatan halkeilun vaikutus rakenteen jaykkyyteen
(NCCI 4 kpl 5.2.3)

+ Vaarnojen jannitysraja (NCCI 4 kpl 6.3.2)
= Rautatieliikenteen siltojen taipumarajat (NCCI 1 taulukko B.g)
+ Laakereiden ja liilkuntasaumalaitteiden liikevarat (TOSS kpl 2)

« Perustusten ja paalujen jénnitettyjen ja jannittdmattomien ankkurei-
den kayttbehdot seka jannitykset (NCCI 7 kpl 5.2.1.4)

* Peruslaattojen liukumiskestdvyyden korottaminen tartuntateraksilla
tai jannitetyilla ankkureilla (NCCI 7 kpl 5.2.1.5)

+ Kaivinpaalujen ja porapaalujen kontaktipinnan puristusehto jannitet-
tyjad ankkureita kdytettdessa (NCCI 7 kpl 5.3.2.1 ja kpl 5.3.2.2)

« Poratun ja injektoidun terdsputkipaalun vetovoimaehto (NCCI 7 kpl
5.3.2.2)

(Keskeiset vaadittavat tarkastelut

keratty yhteen paikkaan

todellinen ease-of-use?)

~

arkastelut KRT:n tavallisella yhdistelmalla

e

muutoksia, mm.:

+ Tieliikkenteen siltojen ja kevyen liikenteen siltojen taipumarajatilat
NCCI 2 kpl 7.2.2.1, NCCI 5 kpl 7.2, NCCT 4 kpl 7.2.2.1)

« Lyhytaikaisen tilanteen halkeamarajatila (NCCI 2 kpl 7.3)

* Terdsrakenteen jannitysrajat vasytysmitoitukseen liittyen sekd uu-
man hengittaminen (NCCI 4 kpl 7.2.1.1)

k * Maanvaraisten rakenteiden kimmoisat painumat (NCCI 7 kpl 5.2.2,y

Tarkastelut KRT:n pitkaaikaisyhdistelmalla
— Pitkdaikaisella yhdistelmalld tarkastetaan mm.
« Betonin jannitysraja 0,45« (NCCI 2 kpl 7.2)

s Jannitetyn rakenteen janteitda ympargivan betonin pysyminen puris-
tettuna (NCCI 2 kpl 7.3)

K o Pitkdaikaisen tilanteen halkeamarajatila (NCCL 2 kpl 7.3) /

1. Seuraamusluokan valinta

\ V4

3. Kuormien yhdistelykerrointen maarittaminen

4. Kuormitusyhdistelyjen muodostaminen
- Kéyttorajatilat (pysyva, pitkdaikainen, tavallinen, karakteristinen
- Murtorajatilat (+Vasyminen)

- Onnettomuusrajatilat

[ 4. Rajatilakriteerien maarittaminen

5. Kapasiteetin laskenta (materiaaliosat)

Tarkastelut pysyvilla kuormilla

*  Pysyvien kuormien yhdistelmalla tarkastetaan mm.

¢ Jannitetyn rakenteen vetojannitykseton tila kaikilla pinnoilla (NCCI 2
kpl7.3)

* Laakerikitkan aiheuttama kuorma (kpL H.3)

e Jannittdmattomien ankkureiden/tartuntaterésten kdyttéehdot (NCCI
7kpl5.2.1.4, kpl 5.3.2.1, kpl 5.3.2.2)

* Maanvaraisten rakenteiden konsolidaatiopainumat (NCCI 7 kpl
5.2.2.5)

= Sillan valituen kaatumistarkastelun tarpeellisuus (NCCI 7 kpl 5.2.1.4)
* Resultantin sijainti kantokestavyytta laskettaessa (NCCI 7 kpl 5.2.2.3)
= Siltojen paalujen vetovoimaehto (NCCI 7 kpl 5.3.2.2)

+ Paalun ankkurointitarve jannitetyilld ankkureilla (NCCI 7 kpl 5.3.2.2
kuva 5.5)

1) Rautatielitkenteen silloilla siirtymarajat kdsitetdan turvallisuuteen liittyviksi ra-
jatiloiksi ja tarkastelu tehddan ominaisyhdistelmalla
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ROBUSTNESS:
\ Y4

Vaylavirasto
Trafikledsverket

Voidaanko sitkealle murtumalle (MRT) sallia pienempi

todennakoisyys (beta) kuin hauraalle murtumalle?

Periaatteessa ehka ei, mutta henkisesti kylla... ?




Ollaan jo pitkalla, suurin tyo on jo tehty, \ V4
jaljella lahinna yhteensovitusta?

@k@@@ 5% v mr =

Y724

Y
Date

CEN/TC 250/SC 2

"Eurocode 2: Design of concrete structures”

High

Background document for
prEN 1992-1-1:2021

Confidence

[

Vaylavirasto
Trafikledsverket

Dunning-Kruger Effect

Plateau of Sustainability
Peak of “Mount Stupid”

Slope of Enlightenment

Know nothing Competence Guru

22
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Vaylavirasto
Trafikledsverket

Panostusta (Ja tyon laajuuden ymmartamista?)
tarvitaan kaikilla rintamilla.

Kaikki rakennesuunnittelun ohjeet menevat
enemman tai vahemman uusiksi

Tulevan tyon ja siirtyman kivuliaisuuden maaraan voil
kuitenkin vaikuttaa...

23
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Vaylavirasto
Trafikledsverket




Esimerkkisilta:
hl =5,0m
Jm = 41+52+41

4:n paalun
paalukot

Siltojen kuormien yhdistely ja rajatilat nykyaan (NCCI 1) —

LM1 pystykuormat

LM1 pystykuorma + jarrukuorma
Jagkuorma

Tuulikuorma

Case paalukko

(voidaanko NA:ssa sailyttaa kaytanto?)

\ Y/

Vaylavirasto
Trafikledsverket

ULS (gria leading): ULS-1 -4083 309
ULS (gr2 (braking) leading): ULS-3 -3994 705
ULS (Ice leading): ULS-10 -3812 533 ‘l' NCCI 7
ULS (Wind leading): ULS-7 -3340 470 T \‘1
SLS-char (gria leading): SLS-1a -3023 -292 S ALURG ik s
SLS-char (gr2 leading): SLS-3a -2993 37 SUUNNITELLAAN vel MRT 4] s
SLS-char (Ice leading): SLS-10a  -2804 -149 ) 0;‘::&?:;'“ —>| ankkuroida
SLS-char (Wind leading): SLS-7a -2449 -137 A VEIEA A vy —
SLS-freq (gria leading): SLS-1b -1967 -990 I e ve?2 Jr
SLS-freq (Ice leading): SLS-10b -1912 -837 ON RITTAVA. MRT iR s
SLS-freq (Wind leading): SLS-7b  -1679 914 9 MSTUSPAAUEN T
SLS-gp: SLS-1¢ -1740 -1009 RITTAVA wokapasieet oy
A El
P1 \p‘elT El \L
@ El El
Compr. Tension V“l (Paalukot) U 4
Permanent loads: -1337 -1261 Paalukko lasketaan uudestaan siten, ettd aniizl::,;:“
SLS_Quasi-permanent:| -1740 -1009 paalut joiden vetokapasiteetti ylittyy kallioon ja
SLS/ULS SLS_Frequent:| -1967 -837 At paliba st mal anturaan
SLS_Characteristic:| -3023 37 vetokestavyyttd ja omaa painoa vastaavalla
uLS: 4083 705 voimalla, joka vaikuttaa ‘alaspain’.
A 4
Wind Load: -532 539 l ki
Variable Temperature load:| -17 25 €l bl m’.:'.:’.l
loads Ice Load:| -575 575 @ kapeaieact -
Bearing friction:] -280 280 K"Ml mml
LM1 _Ta ndems : _229 20 Paalu on jannitettava
LM1-UDL:| -558 41 -
Traffic Horizontal traffic loads: -681 681
loads LM1 (only vertical): -787 722
LM1-horizontal (gr2):| -1076 712
LM3:| -756 68 25




Case - Assessment of existing structures
(EN1990-2) - Haasteita riittaa NS

7.3.9 Traffic loads on bridges Vaylavirasto
Trafikledsverket

(1) Traffic loads on bridges should be assessed using EN 1991-2.
NOTE Alternative traffic load models for assessment can be set by the National Annex for use in a country. é Kaytto kelvoton
ilman kansallista

liitetta

(2) Where operational restrictions are in place that limit the traffic loading over the remaining working
life, the values for the loads may be assessed based on the operational restrictions, accounting for the
possible overloading of vehicles and expected future traffic.

NOTE 1 Restricted traffic load models and overload factors can be included in the National Annex for use in a
country.

(Jos EN1990-2 otetaan kayttdon, niin kansalliset ohjeet voidaan kopioida NA:han)

T Kuormitusluokkien vaatimustasot ja
s 36.2015 jaottelu

(Vahventamisohje — tyon alla)

Kuormitusiuokka 1
Siltojen kantavuuslaskentachje * Uusi tai lahes uusi silta
* Kantavuustason vaatimus: NCCl-ohjeiden mukaiset vaatimukset
= Kuormitusluokka 2
* Qlemassa olevien siltojen Iahtokohtainen kantavuusvaatimus
* Kantavuustason vaatimus: Erikoiskuljetusreittien kantavuus
= Kuormitusluokka 3
* Kantavuustason vaatimus: HCT-reittien kantavuus
* HCT-ajoneuvot 80-90 tonnia
Kuormitusluokka 4
*= Kantavuustason vaatimus: Asetustaso
(Kuormitusluokka 5)
* Kantavuustason vaatimus: Erikseen sovittavat
* Mm. museosillat
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Case Assessment - Kayttdrajatila >> murtorajatila?
.. NS
Paakoyden liike ' '

liikennekuormasta aiheuttaa

kulmamuutosta hangerin Vé.yl'élvirasto
A 0 juuressa (joka ei ole nivel) Trafikledsverket

‘ ‘ , KOysi poikki

1i 2i 3i 4i S5i 6i 7i 8 9i 10i 11i 12i 13i 14i 15i 16i 17i 18i 19i 20i 21i 22i 23i 24i 25i 26i 27i

Maksimivoima (kN)
5000 10000 15000 20000 25000 30000

VTT Cr Tampereen yliopisto
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