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Realizace od roku 2003 Realization since 2003 Tenzometrické méreni Strain gauges measurement

Rozsah ¢€innosti Scope of the work Princip tenzometrického méreni Strain gauges measurement principle

>

Koncepéni navrh konstrukci, spoluprace s archi-
tektem

VSechny stupné projektové pripravy

Navrhy a optimalizace predpinacich postupl
a modeld

Aplikace tenzometr( na konstrukci a kalibrace

Tenzometrické meéreni na stavbé a fizeni predpinani

» Az 80 mérenych prvkl v jeden okamzik

> On-line méfeni, vhodné pro dynamicky zatiZzené
prvky

Frekvencni méfeni sil v tahlech a lanech

Oveéreni namérenych dat s teoretickym modelem

Predepnutim konstrukce Ize dosahnout

>

>

>

>

Specifického architektonického vyrazu
PFiznivé redistribuce vnitfnich sil v konstrukci
Snizeni hmotnosti a ceny konstrukce
ZvySeni tuhosti konstrukce

Nadvyseni a Upravy tvaru konstrukce

>

Conceptual design of the structures, cooperation
with architects

All stages of the design

Design and optimization of the prestressing
procedures and models

Application of the strain gauges on the structure and
calibration

In-situ measurements, leading of the prestressing
> Up to 80 measured tendons on time

> On-line measurements, suitable for dynamically
loaded structures

Frequency measurements of the tendons and ropes
Evaluation of measured data with theoretical model

Thanks to prestressing the following can be
achieved

>

>

>

Unique architectonic impression
Favorable redistribution of internal forces
Reduction of the structure mass and cost
Increase of the stiffness of the structure
Modification of the shape of the structure

Hangar pro servis letadel, Mosnov, Ceska republika - Pfihradovy obloukovy vaznik o rozpéti 140 m, s predpjatym spodnim pasem

Hangar, MoSnov, The Czech Republic - Truss arch of the span 140 m, with prestressed bottom chord

Tenzometrické méfeni vyuziva prodlouzeni, nebo
zkraceni zatizeného prvku (tah, tak). Pro méreni je
nezbytné linearni chovani materialu

V ramci tenzometru dojde ke zkraceni, nebo
prodlouzeni méficiho dratu a tim ke zvétSeni odporu
(prodlouzeni drétu a zmenseni prirezu), nebo ke
zmenseni odporu (zkraceni drétu a zvétseni prarezu)
Tenzometr je zapojen do tzv. Wheatstonova mUstku

Pro méfeni pouzivame zapojeni do tzv. plného
mUstku, ktery umozni kompenzovat vliv vnéjsi teploty
a pfipadny ohyb prvku (nez dojde k plné aktivaci tahla)

Zapojeni
Connection

F= F F

Strain gauges measurement uses elongation, or
contraction, of the loaded bar (tension, compression).
For the proper results material linear behavior is
necessary

The measuring wire in the strain gauge is either
contracting, or extending. Itis impacting the wire cross
section and the wire electrical resistance. If the wire
is extending (bar in tension), the wire cross section
is decreasing and the electrical resistance is getting
higher. If the wire is contracting (bar in compression),
the wire cross section is increasing and the electrical
resistance is getting smaller

Strain gauge is wired in so called Wheatston's bridge

For tendons full Wheatston bridge connection is used,
which gives an advantage of outside temperature
compensation and the impact of bending stress
(before the tendon is fully activated) is eliminated

MEéfici Ustredna
Measuring station

Princip méreni po-
moci prodlouzeni,
nebo zkraceni
meéreného prvku

Measuring principle
through tendon's
elongation, or ten-

don's contraction



Frekvenéni méreni

Princip frekvenéniho méreni

> Frekvencni méreni vyuziva zmeény viastni frekvence
prvku v zavislosti na predpéti prvku

> Pro spravné vyhodnoceni je nezbytné stanovit
predevséim okrajové podminky uloZeni a pusobeni
prvku:
> Prvek pUsobi jako struna
> Prvek plsobi jako kloubové uloZzeny nosnik
> Prvek plsobi jako vetknuty nosnik

» Zdznam vibraci méfeného prvku po uderu palickou
je zpracovan do spektra frekvenci, za pouziti
Fourierovy transformace, ze kterého Ize vypocitat
silu v prvku

> Jedna se o alternativni meéreni, v tuto chvili je
pouzivano predevSsim pro sledovani predpéti
v prvcich po demontazi tenzometrl. Dosahovana
presnost méreni je cca +/- 15%
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Zaznam kmitani prvku a vysledné vyhodnoceni viastnich frekvenci
Record of vibration and analyzed of natural frequencies

Frequency measurement

Frequency measurement principle

> Frequency measurement uses the change of member
natural frequency according to member pretension

> For the proper evaluation it is necessary to set up
properly the boundary conditions:
> Tendon behaves as the string
» Tendon behaves as the slender beam pined

at the ends

> Tendon behaves as the slender beam fixed
at the ends

> Record of vibration initiated by an impact is processed
into a frequency spectrum using FFT method, from
which the forces in the bars can be calculated

> It is used for measuring of forces on already loaded
bars, after strain gauge dismantling. The measurement
accuracy is approx. +/-15%

; Protihlukovy tunel, Hradec Kralové, Ceska republika
Hangar ABF JET, Praha Ruzyne, Ceska republika - Konstrukce zaveésena na systému predpjatych tahel

Hangar ABF JET, Prague Ruzyné, The Czech Republic Anti-noise tunnel, Hradec Kralové, The Czech Republic
- Structure is hung on the system of prestressed tendons

Meéici zafizeni

Measuring equipment
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02 Arena, Praha, Ceskd republika - Predpjaté prostorové vzpinadio
02 Arena, Prague, The Czech Republic - Prestressed space beam-string structure
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Trojsky most, Praha, Ceska republika - Zelezobetonova mostovka zavésena siti predpjatych téhel do ocelového oblouku,
rozpéti 200 m

Troja Bridge, Prague, The Czech Republic - Reinforced concrete bridge deck is hung into the steel arch by the prestressed
tendon’s network, span of 200 m

h-.glhm‘!d”hlh*"“!"‘*-‘—p_—-‘-_**..w ;;.@*W“ﬂ ’

Konverze plynojemu na koncertni sal, Ostrav ka ri lik P * X .
Onverze plynojemu na koncertni sa, O, Co)es a epup a Prosklené atrium CSOB banka, Praha — Radlice, Ceska
- Predpjaté prostorove vzpinadlo je podporou puvodni skofepiny . L . .
) P . republika - Predpjata ocelova vzpinadla
zvonu plynojemu, nyni stfechy salu ) ) . ;
. . Glased-in atrium of the CSOB bank, Prague — Radlice,
Conversion of the gasholder into concert hall, Ostrava, The . .
) . The Czech Republic - Prestressed beam — string
Czech Republic - Prestressed beam string structure supports
- structure
the original roof of the gasholder shell, now concert hall roof
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Aréna Chomutov, Chomutov, Ceska republika - Ocelov4 stfesni konstrukce zavésena na oblouku predpjatymi tahly
Chomutov Arena, The Czech Republic - Steel roof structure is hung on the arch by prestressed tendons

CityDeco kanceldrskd budova, Praha, Ceska republika - Ocelova superkonstrukce s 9 vazniky a 257 predpjatymi tahly, vynasejici
3 a 4 patrovy Zelezobetony skelet

CityDeco office building, Prague, The Czech Republic - Steel superstructure contains 9 trusses with 257 prestressed tendons
bearing 3 and 4 floors reinforced concrete structures

Bolt tower, Ostrava, Ceské republika
y - Ocelova konstrukce vyhlidkové ploSiny
Kancelarska budova Florentinum, Praha, Ceska republika - 8 vzpinadel a kavarny zavésena ve vrcholu servisni

vynasejicich 5 pater plvodni budovy po vybourani nosnych sloupt v prizemi konstrukce vysoké pece

Florentinum office building, Prague, The Czech Republic - 8 beams strings Bolt tower, Ostrava, The Czech

bearing 5 floors building after dismantling of supporting columns in ground floor Republic - Steel structure of the lookout
terrace and cafe is hung into the service
steel structure of the blast furnace
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Komenského lavka pro p&si, Jaromér, Ceska Republika - Ocelova
konstrukce s mostovkou a s centralnim trubkovym nosnikem, jehoz
stabilitu a tuhost zajistuje trojice predpjatych tahel, rozpéti 61,5m
Comenius foot bridge, Jaromer, The Czech Republic - Steel structure with
bridge deck and central CHS beam with prestressed tendons ensuring
structure stability and rigidity, span of 61,5m

Lavka Karolina, Ostrava, Ceska republika

Foot bridge Karolina, Ostrava, The Czech
Republic

Mosty Baliny, Trinec, Ceska republika

Bridges Baliny, Trinec, The Czech
Republic

Dalniéni most, Nitra, Slovensko Most Sucha Beskydska, Polsko
Highway bridge, Nitra, Slovakia Bridge Sucha Beskydska, Poland

Stanice metra Stfizkov, Praha, Ceské republika - Dvojice hlavnich ocelovych obloukei o rozpéti 160 m se stfechou zavésenou
na predpjatych tahlech a podpirané obvodovymi sloupy.

Strizkov underground Station, Prague, The Czech Republic - Two main steel arches with span of 160 m with roof hung

on prestressed rods and supported by peripheral columns



