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Breytingar a milli stadla

« ST EN 1992-1-1:2004 = EC2
+ Eldri dtgafa: FS ENV 1992-1-1:1991= ENV2

« {EC2 eru fotnétur f. alag og burdargetu:
Alag: N4, Mey, V... (Effect of action)
Burdargeta: Ngy, Mgy, Vgg-.- (Resistance)
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1. Steypa
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Tafla 3.1 Ymis gildi og jofnur
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Strength classes for concrete - Analytical relation
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* Honnunargildi prystistyrks, jafna (3.15):

fea = e fox ! 1o
o, er nyr studull. Tekur tillit il ahrifa langtimahegdunar & steypustyrk.
« Anbilinu 0,8-1,0, maelt er med 1,0.

« EC2 kafli 3.1.2(4): Ef steypustyrkur er fundinn fyrir steypu eldri en 28d a
ad nota leegra gildi, meelt er med 0,85.

o /.
1.0 T - -
@- P | | Brotferill 1 t=2min
0.8 | = 71::4;_.3:_—_ ——1{ 2 t=20min
/y =1 3 t=100 min
0.6}— ‘ 9// st | 4 t=3dagar
| 7
ol 1 s i | 5 t=70 dagar
5 7 ‘ -
A&surm«m ‘
0.2/ .
/i l ] |
0 l l Ec(%0)
1 2 3 4 5 6 7 8

COHNIT




Kassalaga spennudreifing

(3)

A=08 for fx <50 MPa
2=0,8 - (fx -50)/400 for 50 < fy < 90 MPa
and

n=1,0 for fu <50 MPa

7=1,0 - (fx -50)/200 for 50 < fy < 90 MPa

Obreytt
Nytt

Var o = 0,85 { ENV2
Nytt

Note: If the width of the compression zone decreases in the direction of the extren

value 7 f.4 should be reduced by 10%.

Figure 3.5: Rectangular stress distribution

CHNIT

Skrid i steypu EC2 3.1.4

i©

Ny og itarlegri adferd.
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Figure 3.1: Method for determining the creep coefficient ¢(wx, t) for concrete under

normal environmental conditions

o(mm)

Jofnur eru i vidauka B i EC2.

Gildir sem fyrr fyrir langtimaspennur upp ad 0,45f, (EC2, 7.2(3)).
Annars parf ad nota dlinulegan skridstudul, (EC2, 3.1.4(4)). Nytt.
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Skridstudlar skv. ENV2 og EC2

Innandyra RH=50% & t,=28d

Utandyra RH=80% & t,=28d

L2
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Ryrnun i steypu, EC2 3.1.4

Ny og itarlegri adferd.

« EC2 skiptir ryrnunni upp i tvo lidi, jafna (3.8):
Purrkryrnun 7 + plastisk ryrnun 2

1) Heeg uppgufun umframvatns, myndar jafnveegi vid umhverfio.

2) Hréd uppgufun vatns & fyrstu dégum eftir nidurlégn.
Ees = Ed T Eea

where:
&s Iis the total shrinkage strain
&4 is the drying shrinkage strain
&a s the autogenous shrinkage strain

Innandyra RH=50%

S
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2. Steypustyrktarstal- EC2 3.2

o

Kk besssasiaieiss fi= kfox
1
fo
fai §==== : b

= 0% ]
a) Hot rolled steel b) Cold worked steel

Figure 3.7: Stress-strain diagrams of typical reinforcing steel (absolute value

* fy = fou=flotstyrkur (5%), fy=brotstyrkur (5%),

€ =brotstreita, p.e. streita vid haestu spennu.
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+ Vidauki C:

Product form Bars and de-coiled rods
Class A B C
Characteristic yield strength fy 400 to 600
or fo ok (MPa)
Minimum value of k = (f/fy)x 21,056 | 21,08 21,15

<1,35
Characteristic strain at >25 >5,0 >7,5
maximum force, &« (%) :

» Skv. [ST-16:2006 & almennt ad nota stal i flokki C i
byggingum a jardskjalftasveedum og
undantekningarlaust i orkueydandi byggingarhluta.

@
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DIC-myndgreiningaradferd
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@ CHNIT

3. Lagmarksbending

» Bitar og pl6tur undir beygjuaraun, jafna (9.1):

=0.26 fci bd pdekkiminnaen 0.0013bd

f

yk

A, o

* Ny jafna, en jafnan i ENV2 var 6had steypustyrk.
EC2 gefur leegra A, ., fyrir veikari steypu og
haerra A, ., fyrir sterkari steypu.

@ CHNIT




* Lagmarks lykkjubending i bitum, kafli 9.2.2:
- _ 0,08 gL
w.min f
ywd
fu=500 MPa  ¢20 C30 c40 C50
pw.min
EC2 0,00072 0,00088 0,0010 0,0011
Minni krofur
ENV2 0,0007 0,0011 0,0013 0,0013
* Lykkjubil i langattina:
EC2: Simac =0,75d [ Minni kréfur
ENV2: Simax =Min(0,8d/300mm)
= min(0,6d / 300mm)  élags og
. = min(0,3d / 200mm) oM
(\J) CHNIT

+ Lagmarksbending i stlum, kafii9.5.2:
0,10 Ngy

EC2 As.mln = f

p6 ekki minnaen 0,002 A,

d .
y Minni krofur

0,15 Ngg

b6 ekki minnaen 0,003 A,

E NV2 As.min =

yd

« Lagmarkslykkjubil i sulum, kafli 9.5.3:

lykKjubil S min ( 20*G,, 4 | b (b<h) / 400mm)

Minni krofur
ENV2: min(12*<|)Iangjérn I b(b<h) /I 300mm)

@) COHNIT
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Lagmarksbending i veqgjum, kafli 9.6:

Lodrétt jarn:

Aq min = 0,002A, ENV2: 0,004 A, [ Minni krsfur

bil < min( 3b / 400mm ) ENV2: min(2b / 300mm)

Larétt jarn:
A, in = max (25% af 160r.jarnum / 0,001 A, )

ENV2: 50% af 168r. jarnum | Minni kréfur

bil = 400mm ENV2: 300mm

CHNIT

4. Steypuhulur, afii 4.4.1

@

Crom = Crmin T ACyey Jafna (4.1)
Crmin = Crinb ! Crinaur/ 10mm / Brunakrofur(isT EN
1992-1-2) | Steersta steinastaerd steypu — VANTAR

Crin.gur aKvardast skv. videigandi areitisflokki, oft fleiri en
einn flokkur (tafla 4.1):

X0 = Engin haetta & teeringu (t.d. innandyra)

XC = Teering v. kolsyringar (Carbonation) '

XD = Teering v. klorida (sundlaugar, bilag.) "

XS = Teering v. klérida dr sjo ') [1) Rysmyndun

XF = Frosthiduaraun 2 2) Skemmdira steypu
XA = Efnadraun 2

COHNIT
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Tafla 4.1 EC2 og tafla 1i IST EN 206-1

Flokkur ] Lysing umhverfis T Dasmi um adstaedur bar sem areitisflokkarnir koma tyrir
1 Engin hmtta & taeringu 0da 0drum skemmdum
Fyrir steypu én bendingar eda

innsteypts malms: Oll ahrif, nema
bar sem gaetir froste/bidu, slit- eda
X0 efnadraunar

Fyrir steypu med bendingu eda
innsteyptum malmi: Mjsg burrt

| 2 Tavring vegna kolsiringar

Steypa inni | byggingum med mjdg litinn loftraka

[ Pegor steypa sem inni ingu eda malm er Gvarin fyrir loft og raka skutu ahrifin flokkud sem hér
segir:
ATHUGASEMD: Rakaadstmdur eru par sem rikja i utan um ©3a annan i malm, en i mdrgum
tilvikum m4 1ita svo § ad adstedur | steypuhulunni endurspegli bar sem rikja i umhverfi steypunnar. | siikum tilvikum kann flokkun
4 umhverfi d vera i g #d betta eigi ekki vid ef vorn er milli steypunnar og umhverfisins.
Steypa inni | byggingum med litinn loftraka
Xxc1 Purrt eda évallt blautt St sem er dvallt & kafi { vaini
P sem saetir langvinari ingu vid vatn
xcz Blaut, sjaldan burrt Algengti undirstddum
a . Steypa inni | byggingum med midlungs- eda haan loftraka
xc3 Midlungsrakasti Utisteypa sem skylt er fyrir regni
XCé Blautt og burrt til skiptis i i vid vatn, ekki | i XC2
3 Teering af voldum ki6rida annarra en Gr sj6
Pegar steypa sem innil eda annan i malm kemst i il vid vatn sem inni
par med talin afisi sem ekki koma Ur sj6, skulu 8hrifin flokkud sem hér segir:
Vardandi $jé 0innig 2. hluta bessarar 15flu.
XD1 Midlungsraki Steypuyfirbord 6varid fyrir kidridum i lofti
XD2 Blautt, sjaldan purrt 2;‘.';‘;,‘:‘,"'" vid i sem innil kiorid
Braarhlutar sem verda fyrir Gda sem inniheldur kidrid
X03 Blautt og purrt til skiptis Gangstéttir og akbrautir
Bilastaedaplotur 1
A CHNIT
Flokkur I Lysing umhverfis [ Da@mi um adstaedur bar sem areitisflokkarnir koma fyrir
4 Taring vegna kiorida Gr sjo
Pegar steypa sem inni 033 annan i mélm kemst | ingu vid Korid Ur 5j6 eda loft sem ber
med sér salt Ur $j6, skulu dhrifin flokkud sem hér segir:
XS1 Kemst i snertingu vid loftborid salt | Mannvirki 4 strandsvaedum
en er ekki i beinni snertingu vid sjé
XS$2 Avallt § kafi Hiutar sjdvarmannvirkja
XS3 Fjorubord og skvettu- og U i | Hiutar sj irkj
5 Fi med eda 4n afit fr

P

Pegar steypa verdur fyrir umtalsverdri draun af frosti og bidu til skiptis medan hin er blaut, skulu shrifin flokkud sem
hér segir:

XF1 Vatnsmettunarstig i medallagi 4n | Lodréttir steypufletir sem verda fyrir Grkomu og frosti
afisingarefnis
XF2 Vatnsmettunarstig i medallagi Lodrétt P ja sem verda fyrir
med afisingarefni frosti og loftbornum afisingarefnum
XF3 Hatt vatnsmettunarstig én Laréttir steypufietir sem saeta urkomu og frosti
afisingarefnis
XFa Hatt vatnsmettunarstig med Vegir og bruargélf sem verda fyrir afisingarefnum
afisingarefni Steypuyfirbord sem verdur fyrir 6da, sem inniheldur afisingar-
efni, og frosti
Skvettusvaedi sjdvarmannvirkja sem verda fyrir frosti
6 Efnadraun
Pegar steypa verdur fyrir efl fré v jardvegi og eins og synt er i toflu 2 skulu dhrifin flokkud
eins og segir hér 4 eftir. Flokkun sj fer eftir dilegri stads i 0g bvi & sG flokkun vid sem gildir &
notkunarstad steypunnar.
ATHUGASEMD: Sérstakra rannsokna kann ad vera barf til 23 dkvarda umhverfisadstadur pegar fyrir hendi eru:
- mdrk utan téflu 2:
« danur dreitin efni:
- efnamengud jord eda vatn;

~ mikill vatnsheadi dsamt efnunum [ taflu 2.

XA Litillega dreitid efnaumhverfi
samkvamt t5flu 2

XA2 Nokkud dreitid efnaumhverfi
samkvamt téflu 2

XA3 Mijog areitid efnaumhverfi
samkvamt téflu 2

CHNIT
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Table 4.4N: Values of minimum cover( ¢y, aur, yequirements with regard to durability for

reinforcement steel in ac
D> xecAd [ xe2,

Q{%f;l with EN 10080. ‘
/% C | _xcH | XDl r¥si 'wﬂ/rszi‘ ®¥D3/Xx5%
| |

Environmental Requirement for Cpin gur (Mm)
Structural Exposure Class according to Table 4.1 | |
Class X g1 RR/R3 &4 R1/8%1 R2/8%2 | R3/83
S1 10 10 10 15 20 25 30
50 s2 10 10 15 20 25 30 35
) S3 10 10 20 25 30 35 40
al—s4 10 15 25 30 35 40 45
S5 15 20 30 35 40 45 50
S6 20 25 35 40 45 50 55

S4 ymist haekkar eda laekkar eftir voldum liftima, steypustyrk, gerd
byggingarhluta og gaedaeftirlits vid steypuframleidslu (tafla 4.3).

Table 4.3N: Recommended structural classification

[ Structural Class X0 [ xcl| [xez/xC3[ xcq9 | % DI_|Xb2/xs | x D3/ ¥s1/%54
. Exposure Class according to Table 4.1 |
Criterion K E1 _ EP/E3  Eb B B2/51[83 752 /53
Design Working Life of | increase | increase | increase | increase | increase | increase | increase class
100 years classby 2 | class by 2 | class by 2 | class by 2 | class by 2 | class by 2 by 2
Strength Class "% >C30/37 | >C30/37 | >C35/45 | =C40/50 | = C40/50 | >C40/50 | = C45/55
reduce reduce reduce reduce reduce reduce |reduce class by
classby 1 | classby 1 | classby 1 | class by 1 | class by 1 | class by 1 1
Member with slab reduce reduce reduce reduce reduce reduce | reduce class by
geomelry classby 1 | classby 1 | classby 1 | class by 1 | class by 1 | class by 1 1
(position of reinforcement
not affected by construction
r0cess] B
Special Quality reduce reduce reduce reduce reduce reduce |reduce class by |
) Control of the concrete | classby 1 | classby 1 | class by 1 | class by 1 | class by 1 | class by 1 1 1
@ production ensured 4 CJHNIT

i vidauka E er gefinn videigandi steypustyrkur f. valinn areitisflokk.

Table E.1N: Indicative strength classes

| [ Exposure Classes according to Table 4.1
Corrosion
Carbonation-induced corrosion Chloride-induced corrosion Chloride-induced corrosion
from sea-water
Xc1 Xc2 XC3 XC4 XD1 XD2 XD3 Xs1 Xs2 XS3
Indicative Strength Class | C20/25 |C25/30 C30/37 C30/37 C35/45 C30/37 C35/45
Damage to Concrete
No risk Freeze/Thaw Attack Chemical Attack
| X0 XF1 XF2 XF3 XA1 ﬁL XA2 ] XA3
. Indicative Strength Class | C12/15 C30/37 C25/30 J C30/37 C30/37 ] C35/45

©

CHNIT
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Acy,, er skekkja (deviation).
« EC2 melir med 10mm.

» Framkvaemdarstadallinn {ST EN 13670 skilgreinir
skekkjurnar frekar.

CHNIT

6. Festulengdir, kafii 8.4

Honnunarfestulengd (design anchorage length), jafna (8.4),

breytt jafna fra ENV2, fleiri studlar:

ha = a1 0203 Q4 A5 Iprgd = Ib,min

o, — O,; eru leekkunarstudlar i toflu 8.2:

0., = Logun jarna (bein, beygd) (o, i ENV2)
o, = Steypuhula

o, = Pverjarn

0., = Sodin pverjarn (var i texta)

0.5 = Pverspenna (klemmvirkni) (var i texta)
(eingongu f. beinar undirstodur)

COHNIT
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7. Skeytilengdir, kafii 8.7

Honnunarskeytilengd (design lap length), jafna (8.10):

lh =ay az a3 s Qs Ipyqa = lo,min

o4 - a3 0g o eru leekkunarstudlar i toflu 8.2.

o er hakkunarstudull, sem hefur laekkad samanborid

vid a, i ENV2:

Table 8.3: Values of the coefficient as

Percentage of lapped bars relative | < 25% 33% 50% >50%
to the total cross-section area .
a, 1 1,15 14 1.5
Note: Intermediate values may be determined by interpolation.
@ CHNIT

8. Skerburdargeta, «afii6.2

* Vrec=  Skerburdargeta an skerbendingar

* Vrgs=  Skerburdargeta med skerbendingu

* Vrgmax = Hamarksskerburdargeta, sem er brot

skaprystistrengja

* Nyjar jofnur fyrir skerburdargetu an skerb. (6.2a+b) og (6.3):

Vrdc = [Cra.ck(100 p1fu)™™ + k1 ocp] buwd

with a minimum of

VRdc = (Vmin + K10tp) bwd

Vimin =0,035 K% £, 1"2

Gefur legri skerburdargetu en ENV2

COHNIT
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« Skerbent pversnid:

- “Standard Method” er EKKI i EC2, eingdngu
grindarlikanioé “Truss Model”.

Prystistrengur.

Skaprystistrengur

A / \ A
Togstrengur Lykkja
@ COHNIT
« Skerkrafturinn er eingdngu borinn afslykkjunum, steypan
tekur engan patt. “+—F
Skersprunga
nalgud sem
bein sprunga
med hornid 0
qp z cotd \=~
* Markin fyrir cotd hafa breyst (voru 0,4-2,5): 1 < cotd< 2,5
coto=1=> 0=45° coto=2,5 => 0=22°
({/Y"VEd /M Veq
sl A il
AF AF  Ferrilykkjur en
" staerri 4Asl. toakr.
©
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9. Gegnumbrot, kafii 6.4

+ Gegnumbrotsburdargetan er akvedin i [6dréttu snidi i
fiarleegdinni 2d fra alagsfletinum/salunni (1,5d i ENV2),
en einnig upp vid alagsflotinn/suluna (nytt).

Y PN gl h
2d u, = Kritiska ummalid
(control perimeter)
9:;'6“;" (172) up, = Ummal sulu/alagsflatar (nytt)
C

CHNIT
* Gegnumbrotsburdargetan, kafii 6.4.3:
* Vrgc=  Gegnumbrotsburdargeta i kritiska
ummalinu, u,, an skerbendingar
* Vraes = Gegnumbrotsburdargeta i kritiska
ummalinu, u,, med skerbendingu.
VRamax = Hamarksgegnumbrotsburdargeta, sem
er brot skaprystistrengja upp vid
suluna/alagsflotinn, u,.
@} COHNIT
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+ Med skerbendingu:

VRd,cs = 0;75 VRac + 1,5 (d/s) Asw fywd,ef (1/(u1d)) sina

+ | EC2 er ekkert pak & vy ., eins og i ENV2
(heegt ad na heerri burdargetu).

+ | stadinn parf ad athuga burdargetu
skaprystistrengjanna, Virg max.

CHNIT
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Skerveggir (Shear walls)
University of Washington,
Seattle
// -—
7
/ -
£

/,V T

@ CHNIT
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* Nidurstada hopsins ad loknum tilraunum a
gronnum veggjum:

Leggja til ad hegdunarstudlar verdi
laekkadir.

* Kubbslegir veggir?

CHNIT
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