Betongegnekaper:

for =30 MPa, fea=17 MPa fetm=2.9 MPa,

fem =38 MPa E., =33 GPa
Stdlegnekaper:

Jyr:=500 MPa Jya=434 MPa v,:=1.15

Ep :=195 GPa E =200 GPa

Bgakr =16 mm Bopenn=12.9 mm
Geometri:

b:=1000 mm h:=250 mm L=72m

Crom =3D mm

h Blakk
dl ‘:E_Cnom_ 5 =82 mm . .
ﬂ h=250mm | |F-———c e -
dg:= oM — slakk =207 mm A, e |*
ﬂspenn
d:=h—c,,,— =208.55 mm 1 1
b = 1000 mm

Spennarmering:

cc:=160 mm n::i:6.25

CC
ﬂ 2
A, habel ::w-( 5”6"") =131 mm’ Api=A, paper+ 6.25=817 mm”

for:=1700 MPa

o, i=min

» (0.8+fpx,0.9+

g
€0 =—==6.97-107°
EP

_ pr.lk: _

fpd:

s

P:i=A,-0,=1111 kN

(1.348-10%) MPa

fpo.1x=1550 MPa
fp0.1x) =1360 MPa (EC2, 5.10.2.1(1))
(EC2, Figur 3.10)

(EC2, 5.10.2.1(1))



Ygi=1.2 V=15
kN
Ik.dekke :=6.20 — 9d.dekke = Gk.dekke * Yg= 10 ——
m m
kN kN
Qy.dekke =2 —— Qd.dekke = Qk.dekke * Yg=3 ——
m m
+ L’
My, = <gd.dekke ‘Z;i.dekke) — 68 kN -
Strekkarmering:
fctm 2
A, =026 b d =312 mm (EC2, 9.2.1.1(1))
yk
MEd 2
g=—————=907T mm (Sgrensen, (4.26))
0.835-d,+ fq
ﬂ 2
A’s::5-7r-( s“”“’“) =1005 mm” 5016



E-middel:

RH:=40

0.7 0.2
Q= 35 Z944.059-10 Q= 351 _983.687-10
38 38

2+:h-b

=— =200 mm
2:h+2-b

0:

B (fem) ::%3‘_2:2.725

RH

100
(pRH:: 1+—'a1 '012:1.936

0.1-1/200

-— 1 —_— _3 -— 1 —_— _3

P3i= SDRH°/8( cm> 'ﬁ3dﬂgn:3'922 Pag = QDRH'ﬁ< cm) '/328dﬂgn:2‘578

E N
E=—2=(6.705-10%) ———
: 2

1+ 3 mm

E N
B, pni=—" = (9.224.10%) .
14+ @ag mm
g L
My="22 7 405 kN -m
q -L?
M=—22 7 12,96 kN -m
+ -L’
= <gd.dekke qd.dekke> —61.2 mm
8P

M,:=—P-e,,=—68.04 kN -m

M, +M,+|M,)| = (6.906-10%) ——
Mg N M, + |MP| mm’
Ecl.3 Ecl.28 ECl'3

Eidder=

(EC2, (B,8c))

(EC2, (B.6))

(EC2, (B.4))

(EC2, (B.3b))

(EC2, (B.5))

(EC2, (B.1))

(Sgrensen, (5.24))

(Sgrensen, (4.10a))

(Sgrensen, (5.25))



Kryp:

A.:=b+h=250000 mm>

EP
7= =28.236 (Sgrensen, (6.6))
Emiddel
Ay=A+(n—1)-A,=272247.741 mm® (Sgrensen, (6.6))

(n_l)'Ap'em

Yypi= 1 =5.005 mm (Sgrensen, (6.7))
t
__ b-h’ 2 2 _ 9 4
Iy=——+b-h-y, +(n=1)A, (e,,—y)? =(1.379.10°) mm (Sgrensen, (6.8))
N:=P=1111 kN (Sgrensen, (6.9))

h
y::;: 125 mm

Ti= P _P-{en=v)-(y=v) —_9.518 (Sgrensen, (6.12))
At It mm
o —P_P-(em—yt>-(—y—yt>:1.811 N
' At It mm
_a\2
it CPelemmy)” e N
At It mm

. Oct —4
Korttid:  Ae,y:=—=—=~2.009-10

cm

N
AO'pk::Aé‘pk-Ep:—SQQ
mm
. O-c.t —4
Lang tid:  Ae:= =-9.599.10
E, iddel
N
Aa'pl::Aé‘pl-Ep:—187.2
mm
N
ACp fryp = A0, — Ao, =—148
mm
. . 148
Spenningstap i prosent: —— =10.9%
p gstap I p 1360 0



Relaksjon:

; N
O pmo := 110N <0.75 'fpk ,0.85 'fp0.1k> =1275
mm
Opi*=Tpmo P1000:=2-5 t:=500000
O..:
pi=—=750.10""
pk
¢ \075-(1-n) N
AUPT::‘TPZ"0'66'91000'69'1'“' — .107°=62
1000 mm
. . 62
Spenningstap i prosent: ——=4.6%
Penning=tap TP 1360 ’
Svinn:
K;,:=0.85

€og.0:=0.52+107°
€og =K+ €,00=442+-107°

€.a:=2.5 (30—10)-10°=50-10"°

ca

Eps'=Epgt Epq=492+107°

N,:=¢€,E,+A,=T78.37 kN

N N, (e, —yy)*
s + s <em yt>

Ae =-4.243.107*

inm i= —€ ot
p.svinn cs
E idder Ay E idder* 1y

Aap‘m-,m = Aep'svi,m -E,=-82.7 N
mm
. . 82.7
Spenningstap i prosent: %: 6%
Ldstap:
ALpsi=5 mm
Ag = Lids _ 6 944.10

Total tgyningstap:

A€ 4= | Al | +| A€, wpinn| + | A1 =2.079+ 107

(EC2, 5.10.2.3(2))

(EC2, 3.3.2(7))

(EC2, Tabell 3.3)
(EC2, Tabell 3.2)
(EC2, 3.1.4(6))
(EC2, 3.1.4(6))

(EC2, 3.1.4(6))

(Sgrensen, (6.16))

(Sgrensen, (6.17))



Momentkapasitet:

€0y =3.5-107"

€01 =Epg— A&y, =4.896-107°

13

cu

’
_Ep0+scu

fcd

pd

A ,:=0.8-

pb

App>A,

fpd'Ap

o =—
08 fcd'b'd

Mp;=0.8 (1-0.4 )+ foyrc+b-d* =194 kN -m

=634.494-107°

cay-b-d=(1.335-10") mm?

Gir underarmert tversnitt

—388.181-107°

_ <gd.dekke + qd.dekke) -L?

=68 kN-m

Mpgq:=

8

gir tilstrekkelig kapasitet

(Sgrensen, (7.7))

(Sgrensen, (7.8))

(Sgrensen, (7.9))

(Sgrensen, (7.5))



Kontroll av oppspenningstilstanden:

1

28 ?
0.25+|1—|—
B,.i=e ( ’ ) Fem.3=Bec* fom=23 MPa (EC2, 3.1.2(6))
for3:=Ffoms—8 MPa=15 MPa fed3:=0.85 flc’““‘ =8 MPa (EC2, 3.1.2(5))
1) Rent trykk:
€,:=2.2.107" £,1=Ey €p=Ec1
T.:=f.43°b+h=2087 kN
T,=¢,-E,-A,=350 kN
T,:=¢,-E,-A,=399 kN
Ny:=T,+T,+T,=2837 kN
M,=T,-e, —T,~d;=—11.263 kN -m
2) Balansepunkt:
i=¢,,=3.5-107 =Jv g 171070 i=g,,=2.17-107
60-—50,“— Je Eyd'_?_ . . 68'_8yd_ . .
é‘C
o= =0.617
Est+eE,
T,:=0.8+a+d+bf.;3=860 kN
£, 4
Ag,i= (a+d—(h—d))=2.373-10
a-d

T,:=Ac,-E,-A,=378 kN

Si=f,q+A,=394 kN

Ny=T,+T,—S=844 kN

My:=T,+(0.5-h—0.4-a+d)+T,-e,,+S-d, =119 kN -m



3) Trykkbrudd i betong og dobbel flytetgyning i armering

_ Fyr - _
£, =E.,,=3.5+10 3 Eyk::EL:Q_E).lO 3 55:2'5yk:5'10 3
S
€C
Q= =0.412
Estec
T.=0.8-a-d-b-f,;5=574 kN
Ec _3
Ag, = d-(a-d—(h—d)):l.Sll-lO
Qe

T,:=Ac,-E,-A,=288 kN

Si=f,q+ A, =394 kN

Ny:=T, +T,—S=468 kN

M;:=T,-(0.5-h—0.4-a-d)+T,-e,,+S+d; =102 kN -m

N, 2837 M, —11
N:=|N,|=| 844 | kN M:=|M, |=| 119
Ny| | 468 M,| | 102

Npg=1.1.P=1222 kN

MEd::NEd'em:75 kN'm

A 74.599

2950

\'J(’F)N\
2450
2200
1950
1700

1450
1222

kEN-m

20U

50 (Med, Ned)

700

450

—15 0 15 30 15 60 75 90 105 120

M (kN-m)

v



Skjeerkapasitet:

+ L
Ve <gd.dekke ;Id.dekke> —37.8 kN

Npy:=0.9-P=1000 kN

N
T =N —Ed,o.z-fcd =3.4 N (EC2, 6.2.2(1))
Ac mm
.1
CRd.c’:%:0'12 (EC2, NA6.2.2(1))
K;:1+1/200ﬂ:1,979
d (EC2, 6.2.2(1))

Ap 0.016 (EC2, 6.2.2(1))

pri= od , 6.2
1
Virie=\Crac K+ (100+p;+ for) * +0.15 0, +hed (EC2, 6.2.2(1))
VRd.c:: 401 kN
Viie>Via Tilstrekkelig kapasitet - ikke behov for skjeerarmering
30
V rdmaz:=0.5+h+d+0.6- (1— 250) «f.q=234 kN (EC2, 6.2.2(3))
Vedmaz> VEd Tilstrekkelig skjeertrykkkapasitet
Minimum skjeerarmering:
S} iz =0.6 h=150 mm (EC2, NA.9.2.2(6))
/30
Puomin:=0.1+ 00 1000 - mm =1.095 mm (EC2, NA.9.2.2(5))
As.w.min ::pw.min'SL.mam: 164 mm2 (ECZI 922(5))
A .
ni=— """ —3.969 S:=2 = 305.906 mm
(8 mm)2 n
T e
2

Bruker Sl.max: @8c150



Nedbgying:

s

’I]:: :2896
Emiddel
pi=——=4.382.10""
bed,
o= \/(n-p)2 +2:n:p—n+-p=392.615-10"° (Serensen, (5.5))

I,:=0.5.a”- (1 — (;) +b-d,* =(5.942.10°) mm* (Serensen, (5.9))

EI:=E, ;340 1.=(4.103:10"*) N.mm? (Sgrensen, (5.10))

Tap spennkraft: 4.6%+6%+10.9%=21.5%

Pnedbﬂying::P'(].—21.5%):872 kN

pi= 8 Pnedbﬂyi"g.em =8.243 ﬂ
L? m
5 + 1

Oytre = ) (G dete + Tk dekie) =70.354 mm

384 EI

5 p-L'
(SP - . P =70.29 mm

384 E

010t :=0ytre —0p=0.064 mm

L
mazx ::%: 28.8 mm

Osot <Opmax Ok nedbgying



