Stressing with Real Time Load to
Installation the Stay Cable in the
Brasilia Bridge

Pedro Afonso de Oliveira Almeida

Fernando Reboucgas Stucchi
Professor of Department of Structure and Geotechnical Engineering, Escola
Politecnica, Sao Paulo University - USP, Brazil

Alex Barros de Sa

Minoru Onishi
Protende — Tensacciai Director, Protende — Tensacciai, Brazil

J K Brasilia bridge, panoramic view

Sumary

Geometrical characteristic

The stressing the stay cable during the
installation and instrumentation plan

Results and analysis
Conclusions

The Brazilian Bridge — J K

layout the bridge J K Brasilia Bridge

_!Ls'l‘;'-)l_.\. wiks e Stomi Esrananun Lnda

schematic view of the arch

_!Ls'l‘;')l_.\. wiks e Shnomn Esirwnenan Lnda




Cross section of the metallic deck, between the hanger

24000

P v Y VYV YV [ VY YV Y VY[V YV VY Y V[ VY VYV VvV Vvy a.

P §

H150. AT00. B150.

_LSE ) Laberasiriad

Cross section of the metallic deck on the hanger anchorage
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concrete pillars for support of the steel deck — block B7

inclined pillars
45 degree

Block B7 - 1.5 m
below the surface
the lake

Clubes arch support — Block 8

hollow box made of
concrete for support
of the metallic arch

tag for survey

surface of the block
B8 — 1.5 m below
the surface of the
lake

hollow box made of concrete for support the steel arch

Metallic structures over the deck for the construction of the arches

temporary steel
tower for
support the
deck and the
arch




Release the temporary metallic support after the arch closed

panoramic view of the arches construction
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Layout the instrumentation plan of three arches of the Brasilia Bridge

Layout of the instrumentation plan the Brasilia Bridge
main span - central arch

panoramic view of the arch before the installation hanger




load cells for strand — setup phase Phase a — 4 hangers in the central arch Load cell on the anchorage
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Phase b — more 4 hangers
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SHIS — phase ¢ : 1-8; 9-16

SHIS — phase d : 6-11

SHIS — phase e : 2-4; 13-15
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clubes arch — 20%

Arco Clubes - etapa 20% tensionamento
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shis arch
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strain gages instrumentation on the arch

strain gages instrumentation
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details of the straing gages instrumentations




strains of the metallic arch - construtictions phases
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Numerical model — JK Bridge

Numerical model — JK Bridge

Brasilia Bridge — physical model

Panoramic view of the model




static testing on model

survey station

anemomometer

Ensaios dinamicos




results of the dynamics testing

e o

-

Reanalises — ensaios quase-estaticos

E13cE

results of the static testing

E15CE ida pelo lado Alvorada

forga (tf)

Lo anw s oo o

L — __.AM._.,W.V N ——— dist(m)
_.'.s!:' ) Lats _.'.s!:' ) Lats _.'.s!:' ) Lats
Conclusions

numerical model

ASE ) Lat

Sumary

» Geometrical characteristic

» The stressing the stay cable during the
installation and instrumentation plan

* Results and analysis
» Conclusions

ASE ) Lat

The JK Brasilia Bridge exhibits light aesthetic qualities and represents an important
architectural advanced in bridge construction, included new technological advanced
in installation stayed cable;

In the installation on the Brasilia Bridge to be used the length method together the
force method, monitoring the load on real time. In this case, to be used 60 load cells
into stay cable between the arc-deck and the bearing s stem all connected to the
data logger system. With this instrumentation all the effects induced by environment
actions and the setup operation (stressing operation) were measured and considered
on the final assessment of the bridge, with equalized all the elements within a range
of 2.5 %, as like PTI Recommendation;

Concomitant to the load measurement were monitoring the strain, temperature and
wind velocity. The strains were measured on 3 cross sections on the metallic arc and
the values were used to compare and the setup of the stay cable;

After end execution of the Brasllla Bridge, all the |n51rumenlanon like load cell,

, strain gage, will be to
the performanoe tesnng called the “Dynamic Signature”. The Dynamic Signature are
use to evaluated the performance of the bridge and to maintenance works, today.
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J K — Brasilia Bridge
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The End

New Pedestrian Bridge in
Acre State - Brazil

Passarela Estaiada com 200 m
Rio Acre — Rio Branco, AC — em montagem

Passarela Estaiada com 200 m
Rio Acre — Rio Branco, AC — fase final

Monitoracao na fase de montagem
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