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ABSTRACT: The existing bridges become increasingly olderciwhéads to the fact that bridge inspect,

in the future, will be even more important. The assgnt of the remaining useful life of bridges el
damage detection, apart from the continuous sugerviof a structure investigation and the assessmen
methods, as well, become more relevant. Normdtly,above mentioned methods are costly and time con-
suming.

Therefore, the University of Luxembourg carries ayiroject to investigate an efficient applicatardiffer-
ent assessment methods, taking into account pralesant test conditions. Within the context of non
destructive testing methods and static assessmetitods are analyzed and explained by the exampée of
two span box girder bridge. The presented bridgelif2 m long prestressed concrete bridge, whichdea
molished after the performed tests due to a changsah planning. Thereby the practicability of dgeale-
tections, by using static load tests, can be inyat&d. Within these test series the structuredeasaged step
by step, by artificial damage: with each damag@&ae a part of the prestressed tendons were ¢uthvii-
nally lead to a local cracking. By the analysish# load-deformation-behavior, damages can be @etand
located. A statement about the level of the dantagealso be made.

1 INTRODUCTION steel cables were added into the box girder of the

large field.
The existing bridges become increasingly older

which leads to the fact that bridge inspectiond wilmi-w i

be more and more important in the future. But NOr g —

mally these inspections are time consuming and co@E==s — -

intensive. That is why the University of Luxem- =SS

bourg investigates non-destructive testing method EEEi . * t

As a part of this project the damage detectiondy Figure 1. Side view of  Figure 2. Longitudinal section of

ing an in-situ load test, was investigated at d redhe brido the bridg

bridge in Luxembourg (Scherbaum & Mahowald

2011b). By measuring the vertical deflection iins

vestigated, whether a clear detection of damage

possible.
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g EXECUTED TEST PROGRAMME

To simulate an increasing damage of the bridge the
superstructure was damaged stepwise by four dam-
2 BRIDGE DESCRIPTION age scenarios. Table 1 describes these damage sce
narios. In each scenario the bridge was loaded and
d unloaded by using 38 steel beams, which illustrates
an experimental load of 245 t (Figure 3 & Figure 4)
Throughout the tests, the vertical deflection was

and Figure 2). Thg superstructure of th.e bridge is a measured by displacement transducers in section B
prestressed box girder with 32 parabolic, 24 upper .44 section C (Figure 5) at the surface of tbie b

straight lined and 20 lower straight lined subsediue om plate of the box girder. Additionally to thitie
ly injected tendons. In 1987, 56 external pres&@ss yertical deflection was measured in 6 sections-(sec

The investigated bridge is a two span prestresse
concrete bridge with different span lengths (Figlre



tion A to F) along the bridge on the top of theesup 3.2 Comparison of displacement transducer and

structure (Figure 5) by a digital leveling. digital leveling
Table 1. Description of the damage scenarios acupr the The comparison of the digital leveling and the QIS-
cutting sections placement transducer reveals that both systenss illu
Damage Damag trate nearly the same global behavior. In the Idade
scenarit damage scenario #3, a maximum deviation of 1.8
#C Undamaged Sta mm was measured between the digital leveling and
#1 Cutting straight lined tendons in the lower par  the displacement transducer.
the bridge at 0.45L (20 tendons)
#2 Cutting 8 straight linedendons in the upper p¢
of the bridge over the pylon 4 CONCLUSION
3 Cutting external tendons (56 wir
#4 Cutting 16 straight lined tendons in the upper The static load test shows, that a damage which
of the bridge and also 8 parabolic tenc leads to a crack could be detected by measuring the

vertical deflection. In damage scenario #1 and#3 t
vertical deflection increases in relation to the un
damaged state respectively to the previous damage
scenario #2. But it is important to know, that the
fluence of the temperature changing could even be
higher than from a small damage. So this influence
has to be considered in the analysis of the dtzdid
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i:igure 3. Position of the expéri—

Figure 4. Experlrﬁental

mental loa loac test. To be aware of the influences due to tempera-
ture, the deflection behavior of an undamaged struc-
o e | "1 ture should be analyzed for varying temperatures.
e278m) x=250m) S8 m boes0m) (o 872m) (o2 Also it is important to take into account the
r r \lg measuring accuracy of the different measuring sys-
! L tems.
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Figure 5. Position of the measurement sections L
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3.1 Vertical deflection of the superstructure

Unloading in two stages, due to
1.cut: 20 lower straight tendons  problems with the crane’

Figure 6 presents the vertical deflection measbyed

displacement transducers in section B and section ( mf\f\,fia"\.m[\v&/ IR J\\’A p
The two lines in the upper part of the figure repre _ | ]

sent the vertical deflection. In the lower parttio¢ A e
figure temperature variations are illustrated. Figure 6. Vertical deflection in section B and Glaampera-

It can be seen, that each loading and unloadinye changes during the test period
step, in each damage scenario can be recognized by
measuring the vertical deflection. Moreover, it ca
be observed that the vertical deflection increase®EFERENCES
with a strong damage (damages scenario #1 and #3). .
In these twcgl scena?ios( also g crack formation @ th%)ungard’ V.; Walterin, M.; Waldmann, D.; Maas, S.Zgier-
. ) b_es, A 2009. Compa_rlson of static behaviour antdinear
bottom plate and in the SIQGWaIIS was Obser_VGd- vibration characteristics of gradually damaged tpessed
However, a small damage, like damage scenario #2 concrete slabs and reinforced concrete beams. &t
does not really lead to an increase of the vertieal of the EVACES 09 conference. Wroclaw. Poland.
flection under load. In this damage scenario 8 tenBungard,V. 2010. Condition assessment of concretetsres

. . and bridges using vibration monitoring in companiso
lgoorrr]r?atimé)enre cut, which did not lead to a new crack changes in their static properties. PhD-Thesisattniver-

- ] . . sity of Luxembourg.

In Figure 6 it can also be identified, that theGutermann, M. 2002. Ein Beitrag zur experimenteltgtzten
changing of the temperature leads to the deformatio Tragsicherheitsbewertung von Massivbriicken. Diasiert.
of the superstructure. In relation to the damage de Technische Universitat Dresden. Deutschland.
tection, it can be seen, that temperature charaes CMahowald, J. 2010 Report VII, University of Luxemlyg.

leads t | tical deflection than d Scherbaum, F. & Mahowald, J. 2011b. Report Bridgera-
eac S#% a larger verucal detiection than damage S pangshiehl 2, University of Luxembourg.
nario .



