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batttakendur oOsSMmos

Einar Oskarsson, Vegagerdin BB ez
Olafur Sveinn Haraldsson, Vegagerain

Aron Bjarnason, Vegagerdin

Atli Geir Ragnarsson, teeknifreedinemi HR

Prof.Eleni Chatzi (ETH Zurich)

Dr. Vasilis Dtertimanis (ETH Zurich)

Constant Choqueuse (Osmos Monitoring Group)

Jonas Por Snaebjornsson (Haskolinn i Reykjavik)

Eypor borhallsson (Haskolinn i Reykjavik)

Braarvinnuflokkur Vegagerdarinnar i Vik

FAGMENNSKA 4 vl
ORYGGI 4, “

FRAMSYNI Y/ 4
VEGAGERPIN



Bru a Steinavotn

Midvikudagur 28.September Rigningar a Austurlandi, 50-200 ara fl6d

Midvikudagskvold 28.september Hringvegi vid Steinavotn lokad, Hringvegur a
Myrum lokast

Fimmtudagur 29. September Grafid fra stopli, buid ad stadsetja nyja bru
Fostudagur 30.September Undirbuningur framkvaemda

Fostudagur 30.sept Tilkynning til sveitarfélags um framkvaemdir
Fostudagur 30.sept Honnun bradabirgdavegar

Laugardagur 31.sept Byrjad a undirstodum, vatnaveitingar, buid ad
setja ut fyrir bradabirgdavegi

Sunnudagur 1.0kt Hringvegur um Myrar opnast

Manudagur 2. okt

pridjudagur 3.okt Vatni veitt undir nyja bru

Midvikudagur 4.okt Fragangur a vegi, opnad a hadegi
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Lokanir a Hringvegi (1)
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Atburdarasin 29.septem
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Bru a Steinavotn
31.9.2017
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FI60 a Austurlandi

FostudagurSes Radherrar og vegamalastjori a stadinn

Jon Gunnarsson, Hreinn Haraldsson og Bjarni Benediktsson reeda vid
vidbragdsadila a Hornafjardarflugvelli.



FI60 a Austurlandi

Fostudagur 30.sept 2017 — Radherrar og vegamalastjori a stadinn

Jon Gunnarsson samgdnguradherra og Hreinn Haraldsson vegamalastjori a Hornar-
flardarflugvelli i morgun. mbl.is/Sigurdur Bogi
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FI60 a Austurlandi

Fostudagskvaold 30.9, Ingunn meett a stadinn

’ ’ of oo .
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Bru a Steinavotn
1.10.2017







FI60 a Austurlandi
Sunnudagur 2.10
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Verkefnahépurinn

Vegageradin

ETH Zurich

Haskolinn i Reykjavik
Osmos Monitoring Group
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Hvao var verio ad mala?
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Streftumaelingar . "1 |










Faerslumaelingar
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C09,C010&CO11 C012,C013&Temp1

Station 2

FAGMENNSKA ot (/4
ORYGGI J “

FRAMSYNI / 4
VEGAGERPIN



Streitumaelingar

OSMOS real-time Continuous Monito-
ring of bridges via 0SMOS optical fiber
sensors provides a constant and accu-
rate tracking of structural performance
and integrity by timely detecting defor-
mations and stresses in critical zones of
the bridge.

ANALOG
SENSORS REALTIME SYNCHRONIZED

SECURED SO i READY DATA INFORMATION
CLOUD

OASYS : OPTICAL ACQUISITION SYSTEM
WITH WIRED SENSORS l

The Universal Expert Acquisition Unit developed by 0SMOS
integrates all the data from the structure behavior without any pause
and allows a remoted real-time access to data via ADSL internet / 3G
or 4G.
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Olinulegt FE-likan (ETH Ziirich)

STEINAVOTN BR.I.D_G;E 3 g e -—-v—+——‘-=—__: J'! : T —r——r |- - ﬁl ;
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AT

NLFEM Model —.

Lisit

Applied load

Fully fixed
I
I
I
I
———————————————————————— -2

Material properties

Concrete

Compresive strength: f. =30MPa
Tangent Modulus: E. =27000MPa
Peak strain: €, =0.003

Tensile strength: f,=2MPa

I The 5t span of the bridge was modeled using

I nonlinear shell elements.

I Two concentrated loads corresponding to the jacks

were defined at 2.1m from the pier.

Different I -Permanent loads were neglected.

" support I The left side is always fully fixed; the right side
conditions . assumes different support conditions (see next slide).

-Contribution of diagonal reinforcement and bottom

slab was taken into account

-Presence of transverse diaphragms and other

secondary elements was neglected

Steel

Yield strengt f, =300MPa
Young Modulus E, =200000MPa
Strain hardening: b =0.005
Fructure strain: £,=10%



A=xtlud sprungumyndun (ETH Ziirich)

Fixed-hinge
CRACK PATTERNS 4 A

0.5 50% IDmax
0
1

o 75% P ax
0
1

0.5 100% I:)max
0




Aatlud sprungumyndun (ETH Ziirich)

Fixed-hinge
Y- Steel stress (transverse) 4 A
1 85
4
05 50% I:)max
0 -25
225
3
0.5 75% Pmax
0
-50
4 300
0.5 100% P

max

| | | | | | | Yielding of Hiagonalbars ¥_115
0 10 1 12 13 14 15 16 17 18 (MPa)



Samanburdur alagsprofs vid fredin

Olinulegt FE-likan V. =3800 kN
4500 4 Fixed-fixed
1 Fixed-fixed
4000 \ é Fixed-hinge a g
3500 " A _
= - Strut and Tie modelling V| ,,=3300 kN
< 3000 e s max oo ~ .
% 2500 — — — — Einfaldir utreikningar V,,,=2500-2600 kN
& Fixed-free D
2 A
S 2000 N
21500
1000 14
200 Fixed-free
0 A

0 0.02 0.04 0.06 0.08

Vertical displacement (m) /
15



Samanburdur alagsprofs vid fredin

Olinulegt FE-likan V__. =3800 kN

max
4500 4 Fixed-fixed

Y| Fixed-fixed
s000 N L A 2
Heildaralag V=3550 kN

3500
;2: 3000 STRUT-AND-TIE MODEL Pmax=3300kN -
S 2500 o
8 Alagsprofié V=2600 kN 4 Fixed-hinge .
S 2000 7 A
<& 1500

1000 o

500 . . .
Eiginpungi bruar V=950 kN 4 Fixed-free
0
0 0.02 0.04 0.06 0.08

Vertical displacement (m)




Faersla a mioju hafi vio alagsprof
Kraftur tjakka og faersla a midju hafi

Faerslunemi 1 Faerslunemi 2

c 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Faersla [mm]
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Alagsprofid - bréun a sprungum G =950 kN

Urvinnsl%: AtI| G__e'ijl;;:Re_i_gn»ar__s'fs;o__ri (I;L |



= 950 kN
= 1200 kN
2150 kN

Alagsproéfid - Proun & sprungum

G
": j‘- y E \Q/

Y sam

55 -
; |
%

/

Urvinnslia: Atll Geir Ragnarsson( ‘



Alagspréfid - bréun a sprungum G =950 kN
| Q = 1400 kN

= 2350 kN

mt

= s

— ‘.:'_;__. )///
Urvinnsla: Atli Geir Ragnarssgiatit




Alagspréfid - bréun a sprungum G =950 kN
V) 3 Q = 1600 kN

re {
a7 = 2550 kN

L'Jrvinnséa: AtI| Geir Ragnarsson(HR)



Alagsprofié - bréun a sprungum 950 kN
= 1800 kN
'? ' .w

Voam: = 2750 kN

- m-..... -

samt

Urvinnsla% Atll Geir RagnafS@ﬁ (HR)




Alagspréfid - bréun a sprungum G =950 kN
o~ Q = 2000 kN

\' = 2950 kN

e R e S S
— ’ -

samt

B e e S

Urvinnsla: Atli Qe'i-'r Rag "ar's'so__n'(H



Alagspréfid - bréun a sprungum G =950 kN
Q = 2200 kN

_""' V

.« =3150 kN

-_l 4 Lod

' Yt
|

Urvinng| 3G eir Ragnarsson (HR




Alagspréfid - bréun a sprungum G =950 kN
Q = 2400 kN

\' = 3350 kN

samt

-

Urvinnsla: Atii Geir Ragnarsson (HR)



Alagspréfid - bréun a sprungum G =950 kN
Q = 2600 kN

\' = 3550 kN

samt

— =

Urvinnsla: t‘ f ‘ Iﬁ-'*;fa{'i-afSSOﬂ' (HR)



G = 950 kN
| 'Q  =2600 kN
B V... = 3550 kN

Do
——

Alagsproéfid - Proun & sprungum




Alagspréfid - bréun a sprungum =950 kN
= 2600 kN

= 3550 kN

samt

"J ~ Urvinn sla: Atli Geir Ragna M




=950 kN
= 2600 kN
= 3550 kN

samt

ir Rggarsson (HR):




Alagsproéfid - Proun & sprungum

= 950 kN
= 2600 kN
camt = 3550 kN
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1SR Atli'Geir Ragnarsson (HR)



Alagspréfid - bréun a sprungum G =950 kN
Q = 2600 kN

\' = 3550 kN

samt

;‘ v /\
&7
M

-
/ H‘F ¥ U Ml Atli Geir Ragnarsso
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Alagsprofid - Préu

G

Q

\'

samt

=950 kN
= 2600 kN
= 3550 kN
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Alagspréfid - bréun a sprungum G =950 kN
Q = 2600 kN

~=3350 kN

samt
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Alagsprofid - Préun a sprungum =950 kN
= 2600 kN

= 3550 kN

samt

:f:..' A . T“I.i
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# J‘b *J- A :
Urvinnsla: Atli Gen; Ragnarsson
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Samanburdur alagsproéfs vid fraedin
Fyrstu nidurstodur

4500 Fixed-fixed

4 Fixed-fixed

4000 \ 3 Fixed-hinge a g

3500 =~Heildaralag V=3500-3600 kN
Z 3000 Strut and Tie modelling V| ,,=3300 kN -
S 2500 — Einfaldir utreikningar V. =2500-2600 kN
EE rixea-iree
B 2000 4 A 2 _
;& 1500

1000 14

200 P : " — Fixed-free
Eiginpungi bruar V=950 kN 4
0
0 0.02 0.04 0.06 0.08

Vertical displacement (m) /
15



Eigintionir

1st

MACEC *Lx\_,////\\\,,,

5.5 Hz

SAP2000 " —

5.1Hz

2nd

6.9 Hz

3rd

8.5 Hz

4th

13.1 Hz
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Deformation - mm/m

Streitumaelingar — mid span loaded span 5.sept (120t)

steinavotn : 2019-09-05 18:10:13.000Z - 2019-09-05 19:42:06.000Z

0.084

0.072

0.06

0.048

0.036

0.024

0.012

-0.012

=

18:20 18:30 18:40 18:50 19:00 19:10 19:20 19:30 19:40

— CO4 (optic_v5) | mm/m — COS5 (optic_v5) | mm/m
— CO13 (optic_v5) | mm/m

— CO12 (optic_v5) | mm/m
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Streitumaelingar — mid span loaded span 17.sept (260t)

steinavotn : 2019-09-17 10:29:14.000Z - 2019-09-17 15:58:20.000Z

0.2 20
0.15 17.5
) 0.1 ——— 15
£
% 0.05 12.5
=
° OO ey
: /
£ 0 ] 10
E Mg
BT
o
-0.05 = = et T e st 7 -5
-0.1 5
-0.15 2.5
-0.2 0
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30
— CO4 (optic_v5) | mm/m — CO5 (optic_v5) | mm/m — CO13 (optic_v5) | mm/m — CO12 (optic_v5) | mm/m DAU2-PT_V5-01 (pt_v5) | °C
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Streitumaelingar — allar 17.sept (260t)

steinavotn : 2019-09-17 10:30:30.000Z - 2019-09-17 15:30:54.000Z

2.5

2
£
£

% 1.5
c
o
©

IS 1
S
a

0.5

0

-0.5

11:00

— CO1 (optic_v5) | mm/m

— CO6 (optic_v5) | mm/m

— CO15 (optic_v5) | mm/m

— CO20 (optic_v5) | mm/m
DAU2-PT_V5-01 (pt_v5) | °C

11:30 12:00

CO2 (optic_v5) | mm/m
— CO7 (optic_v5) | mm/m
— CO16 (optic_v5) | mm/m
— CO9 (optic_v5) | mm/m

20

17.5

15

10

D, - aimesadwa |

75

12:30 13:00

CO3 (optic_v5) | mm/m
— CO8 (optic_v5) | mm/m
— CO17 (optic_v5) | mm/m
— CO10 (optic_v5) | mm/m

13:30 14:00

— CO4 (optic_v5) | mm/m

— CO13 (optic_v5) | mm/m
— CO18 (optic_v5) | mm/m
— CO11 (optic_v5) | mm/m

14:30 15:00

— COS5 (optic_v5) | mm/m

— CO14 (optic_v5) | mm/m
— CO19 (optic_v5) | mm/m
— CO12 (optic_v5) | mm/m
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Streitumaelingar — shear evaluation 5.sept (120t)

steinavotn : 2019-09-05 18:10:11.000Z - 2019-09-05 19:41:54.0007

0.48

0.4

0.24

Deformation - mm/m

0.08

-0.08
18:20

— CO7 (optic_v5) | mm/m

— CO11 (optic_v5) | mm/m

L

18:30

CO2 (optic_v5) | mm/m

18:40 18:50

CO3 (optic_v5) | mm/m

19:00

— CO14 (optic_v5) | mm/m

19:10 19:20 19:30 19:40

— CO6 (optic_v5) | mm/m
— CO15 (optic_v5) | mm/m
— CO10 (optic_v5) | mm/m
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Streitumaelingar — shear evaluation 17.sept (260t)

steinavotn : 2019-09-17 10:29:14.000Z - 2019-09-17 15:58:20.000Z

2.8 20
2.4 17.5
2 15
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0.4 5
0 2.5
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CO2 (optic_v5) | mm/m CO3 (optic_v5) | mm/m — CO6 (optic_v5) | mm/m — CO7 (optic_v5) | mm/m — CO14 (optic_v5) | mm/m — CO15 (optic_v5) | mm/m
— CO10 (optic_v5) | mm/m — CO11 (optic_v5) | mm/m
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Hvada upplysingar liggja pa fyrir

Athugun a eigintionum ETHZ og HR
Faerslumaelingar HR
Optiskar streitumaelingar Osmos

Sprunguviddir og utbreidsla HR / Vegagerdin
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Efnisprofanir, steypa og jarnbending
Urvinnsla maelinga og tulkun
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