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ABSTRACT: Methods for the reliability assessment of existing reinforced concrete bridges are developed
taking into account principles of new European standards Eurocodes and international documents ISO. Con-
sidering actual conditions of existing bridges, the partial safety factors given in Eurocodes for structural de-
sign of new bridges are modified using probabilistic methods. The outlined procedures are applied to the as-
sessment of a reinforced concrete bridge. It appears that the partial factors may be reduced considering a
target reliability level specified for actual conditions of existing bridges.

LITERATURE

Allen, D.E. 1993. Safety Criteria for the Evaluation of Existing
Structures. In: Proceedings IABSE Colloquium on Remain-
ing Structural Capacity, Copenhagen, Denmark.

EN 1990. 2002. Eurocode - Basis of structural design. Brus-
sels: CEN.

EN 1991-1-1. 2003. Eurocode 1: Actions on structures - Part
1-1: General actions; Densities, self-weight, imposed loads
for buildings. Brussels: CEN.

EN 1991-2. 2003. Eurocode 1: Actions on structures - Part 2:
Traffic loads on bridges. Brussels: CEN.

EN 1992-2. 2005. Eurocode 2 - Design of concrete structures -
Part 2: Concrete bridges - Design and detailing rules.
Brussels: CEN.

Enright, M.P. & Frangopol, D.M. 1999. Reliability-based con-
dition assessment of deteriorating concrete bridges consid-
ering load redistribution. Structural Safety 21, p. 159-195.

Flint, A.R. & Jacob, B. 1996. Extreme traffic loads on road
bridges and target values of their effects for code calibra-
tion. In: IABSE Collogquium on Basis of Design and Actions
on Structures, Delft, 27-29 March 1996. The Netherlands.

Holicky, M., Retief, J.V. & Dunaiski, P.E. 2007. The reliability
basis of design for structural resistance. In: 3rd Int Conf
SEMC 2007, Millpress, p. 1735-1740.

1ISO 13822. 2003. Bases for design of structures - Assessment
of existing structures. Geneve: 1SO TC98/SC2.

ISO 2394. 1998. General principles on reliability for struc-
tures. Geneve: 1SO.

JCSS (Joint Committee on Structural Safety) 2001. Probabilis-
tic Model Code, <http://www:.jcss.ethz.ch/>.

Nowak, A.S. 1999. Calibration of LRFD Bridge Design Code,
NCHRP Report 368. Transportation Research Board.

Rackwitz, R. 1997. A Concept for Deriving Partial Safety Fac-
tors for Time-variant Reliability. In: Guedes Soares, C.
(ed.): Proceedings of ESREL’ 97. Pergamon.

Schueremans, L. & Van Gemert, D. 2004. Assessing the safety
of existing structures: reliability based assessment frame-

work, examples and application. Journal of Civil Engineer-
ing and Management X, p. 131-141.

Val, D., Bljuger, F. & Yankelevsky, D. 1997. Reliability
evaluation in nonlinear analysis of reinforced concrete
structures. Structural Safety 19, p. 203-217.

von Scholten, C., Enevoldsen, 1., Arnbjerg-Nielsen, T.,
Randrup-Thomsen, S., Sloth, M., Engelund, S., et al. 2004.
Reliability-Based Classification of the Load Carrying Ca-
pacity of Existing Bridges, Report 291. Road Directorate,
Ministry of Transport, Denmark,
<htpp://lwww.vejdirektoratet.dk>.

Vu, K.A.T. & Stewart, M.G. 2000. Structural reliability of con-
crete bridges including improved chloride-induced corro-
sion models. Structural Safety 22, p. 313-333.



