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Preface

Within the last few years, evaluation and reduction of risk has rapidly become a key item in 
engineering research and applications. Indeed, it is essential for rational allocation of resources, 
for the preservation of the environment, for the protection of human safety: in short, for the 
progress of modern society. This context has created fertile grounds for the development of 
probabilistic and statistical methods, that up to a couple of decades ago most engineers considered 
some form of oddities reserved to high-brow specialists. 
This is the background of the increasing success of the International Conferences on Structural 
Safety and Reliability – ICOSSAR – that since 1969 have gathered every four years the applied 
probability specialists from all over the world, and every time host more and more designers and 
practicing engineers besides professors and researchers.
This Volume and the accompanying CD-Rom, that contain respectively the abstracts and the full 
texts of the lectures and papers presented at the Ninth ICOSSAR – held in Roma, Italy, 19-23 
June 2005 – are further proofs of this success. 
The over 500 papers included in these Proceedings present an up-to-date overview and 
signifi cant novel contributions over a range of problems much wider than the “structural safety 
and reliability” of the traditional ICOSSAR denomination, and concern all types of engineering 
systems.
The scientifi c programme of ICOSSAR’05 includes invited lectures, organized sessions, mini-
symposia, and sessions of spontaneously contributed papers. A peculiarity of this Conference 
is the large proportion of communications presented in organized sessions and mini-symposia 
(about 50%). 
Three panel discussions are also included in the Conference programme.
In this Volume, apart from the plenary and semi-plenary lectures, the abstracts are arranged 
under eight subjects, from a) Earthquake Engineering to h) Random Vibrations. A special place 
is reserved for the fi rst Organized Session, devoted to the results of a technical investigation on 
the Twin Towers disaster of 11 September 2001.
The Editors are sure that these Proceedings will be for many years a signifi cant reference source 
and a stimulus for further studies and applications.

Roma, June 2005
G.Augusti, G.I.Schuëller, M.Ciampoli
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Z. Bažant, M. Vořechovský & D. Novák

Organized Session os-b2 “Reliability, availability, maintainability and safety of complex 
structural systems like Messina Strait bridge”
(coordinated by F. Bontempi)

System Engineering framework for the knowledge-based analysis of complex structural systems  77
F. Bontempi, K. Gkoumas & S. Arangio

Conceptual aspects and considerations for the risk analysis of Complex Structural Systems such as 
long suspension bridges  

78

F. Bontempi, K. Gkoumas & G. Righetti

Artifi cial intelligence for the analysis and design of complex bridge structures  79
L. Sgambi

Reliability and robustness inside the design process of complex structural systems  80
L. Catallo

Sensitivity analysis of devices and motion control design for cable-suspension bridge  81
F. Giuliano

Handling uncertainties in the seismic analysis using fuzzy theory  82
L. Sgambi & F. Bontempi

Modeling and simulation of aerodynamic in long span suspension bridges  83
F. Petrini, F. Giuliano & F. Bontempi

Organized Session os-b3 “Probabilistic bridge performance assessment, maintenance, 
monitoring and management”
(organized and coordinated by D.M. Frangopol on behalf of the International Association for Bridge 
Maintenance and Safety IABMAS)

Reliability analysis for bridge substructure  87
A. Szwed, A.S. Nowak & J.L. Withiam

Damage assessment of existing bridge structures based on visual and verbal inspection data  88
H. Furuta, N. Yoshida, K. Nakatsu & T. Enami

Bridge monitoring and assessment under uncertainty via Interval Analysis  89
J.R. Casas, J. Campos e Matos, J. Azevedo Figueiras, J. Vehí, O. García & P. Herrero

XIV 6 56 0



Probabilistic service life prediction and maintenance planning of deteriorating structures  90
F. Biondini & E. Garavaglia

Reliability-based prediction of lifetime performance of existing bridges  91
F. Akgül & D.M. Frangopol

The role of proactive health monitoring in performance prediction: A systems approach  92
M.I. Rafi q, M.K. Chryssanthopoulos & T. Onoufriou

Reliability assessment of deteriorating RC bridges  93
V. Gattulli & L. Soria

Contributed Papers 

Specifi cation of the design loads for coordinated movements of crowds based on a random load 
model for jumping   

97

E. Agu & M. Kasperski 

Evolutionary model for random plastic analyses of shear-frame buildings using a detailed degradation model  98
T.L. Attard & M.P. Mignolet

Solutions of damaged beam structures under static loads and their use for identifi cation   99
S. Caddemi & A. Greco 

Structural safety of masonry buildings in seismic areas  100
B. Calderoni & P. Lenza

Fatigue safety of cables under wind actions  101
F. Cluni & V. Gusella

Effect of concrete age specifi cation on the reliability of HSC columns  102
S.M.C. Diniz

NDT of CFRP strengthened concrete bridge members using Acousto-Ultrasonic technology  103
M. Ekenel, N. Galati, J. Myers, A. Nanni & V. Godinez

Probabilistic modelling of strength and residual lifespan of corroded structural cables  104
S.M. Elachachi, D. Breysse & S. Yotte

Safety analysis for the connections of precast concrete panels  105
K. El-Dash & M. Al-Khamees

A new measure of vulnerability and hazard potential  106
J.C. England, J. Agarwal & D.I. Blockley

Fracture mechanics-based probabilistic life prediction of components with large numbers of inherent 
material anomalies  

107

M.P. Enright, L. Huyse & R.C. McClung

The RC bridge crane column analysis with respect to uncertainties - A parametric study  108
A. Florian & J. Penčík
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Assessment of input parameters in probabilistic inspection planning for fatigue cracks in offshore structures 178
I. Lotsberg & G. Sigurdsson

Assessment of fatigue safety factors for fl exible risers   179
B.J. Leira, R.T. Igland, G.S. Baarholm, K.A. Farnes, K. Nedrelid & J. Martin

Organized Session os-c1 “Wind engineering: testing and design”
(coordinated by E. Simiu)

Hurricane loss prediction: Model development, results, and validation  183
J.-P. Pinelli, C. Subramanian, J. Murphree, K. Gurley, A. Cope, E. Simiu, S. Gulati & S. Hamid
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International comparison of wind tunnel estimates of wind effects on an industrial building model: 
Test-related uncertainties  

184

W.P. Fritz, B. Bienkewicz, O. Flamand, E. Ho, H. Kikitsu, C. Letchford & C. Bo

Testing of structures using the prop-wash from a C-130 aircraft   185
D.A. Smith, K.C. Mehta, C. Letchford & H. Zhu 

Probabilistic description of tall building response to wind: Database- assisted design, dynamics, and 
wind directionality effects  

186

W.P. Fritz & E. Simiu

Optimal design of a cable-stayed mast exposed to turbulent wind  187
A.L. Materazzi & I. Venanzi

Organized Session os-c2 “Environmental load modeling and simulation”
(coordinated by M. Gioffrè)

Measurement and stochastic modeling of ground-level wind velocity during landfalling hurricanes  191
F. Masters, L. Aponte, K. Gurley & T. Reinhold

Monte Carlo simulation of wind velocity fi elds on complex structures  192
L. Carassale & G. Solari

Mixed models for highly skewed wind pressures  193
M. Gioffrè & M. Grigoriu

Design waves for ultimate failure of marine structures  194
P. Friis-Hansen & O. Ditlevsen

Modelling of intermittent loads in terms of Markov chains and non-diffusive Markov processes  195
R. Iwankiewicz

Organized Session os-c3 “Wind engineering: loads and structural response”
(coordinated by A. Kareem & G. Solari)

Specifi cation of the design wind load based on a consistent probabilistic approach  199
M. Kasperski

Closed form solution for the principal representation of turbulence fi elds  200
F. Tubino & G. Solari

Probabilistic Wind-Induced Response of Buildings with 3-D coupled modes  201
X. Chen & A. Kareem

Directional wind speed evaluation in mixed wind climates using modifi ed typhoon simulation method 202
M. Matsui, Y. Tamura & S. Tanaka

Contributed Papers 

Reliability of bridge deck fl utter derivative measurements in wind tunnel tests  205
G. Bartoli & C. Mannini

Non-linear structural analysis for in-situ platform demolition  206
M. Betti, F. Selleri & O. Spadaccini

Wave-loads fragility analysis of jetty structures  207
M. Ciampoli, G. Gatto, G. Cuomo & G. Lupoi

Reliability of indicial functions in bridge deck aeroelasticity  208
C. Costa, L. Salvatori & C. Borri
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Reliability of landslide management in an urban area  210
P. Flentje & R. Chowdhury

Performance-based design of wind turbines for typhoons  211
L.E. Garciano, O. Maruyama & T. Koike

Regional groundwater inverse analysis by tank model:  Model selection and parameter stability  212
Y. Honjo, S. Kazumba & K. Kamiya

Application of the Extreme Value Distribution Type III to wind engineering problems  213
M. Kasperski

Effect of phase angle variation of dynamic earth pressure on reliability analysis of caisson type quay wall 215
D.H. Kim & G.L. Yoon

Capacity and safety of piles in groups  216
A. Kudzys & L. Furmonavičius

Target safety levels for port and harbor structures  217
T. Nagao & Y. Moriya

Measurement of wind loads acting on ties for temporary scaffolds  218
K. Ohdo, Y. Hino & S. Takanashi

Level-1 reliability-based design method for port and harbor facilities under ordinal conditions for 
minimization of expected total cost  

220

R. Ozaki, T. Nagao & R. Shibasaki

Lateral load capacity simulation of GFRP-encapsulated damaged timber piles  221
O. Ozkul, N. Suksawang, H. Nassif, A. Maher & A. Sarmad

The reliability of structures with uncertain parameters excited by the wind  222
L. Pagnini

On the use of Proper Orthogonal Decomposition to describe infl ow turbulence and wind turbine loads  223
K. Saranyasoontorn & L. Manuel

Numerical investigations to the infl uence of rearrangement of ground pressure for shield tunneling  224
J. Schmitt, M. Fritsch, J. Gattermann & J. Stahlmann

Response surface methodology for evaluation of reliability for jacket platforms submitted to through cracks  225
F. Schoefs, M. Rguig & A. Le Van

Reliability of rock-fall protection galleries – A case study with a special focus on the uncertainty modeling  226
M. Schubert, D. Straub & M.H. Faber

Design of large underground openings via a risk-reliability based approach  227
G. Sciarra & M. Guarascio

Uncertainty updating of a on-pile wharf after monitoring  228
L. Verdure, F. Schoefs, P. Casari & H. Yanez-Godoy

Level-1 reliability-based design method for gravity-type special breakwaters  229
T. Yoshioka & T. Nagao

Effect of severe environmental conditions on the reliability analysis of offshore structures: 
Application perspective  

230

M.K. Zidan, H.H. Emam & A.M. Tawfi k
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d) Life-cycle Optimization, System Control 

Mini-Symposium ms-d1 “Life-cycle analysis, design and optimization of structural 
systems”
(coordinated by D.M. Frangopol & A. Der Kiureghian)

Uncertainty analysis in risk-informed decisions for inspection of marine platforms  235
D. De Leon & A.H.-S. Ang

Life-cycle cost analysis of reinforced concrete bridge piers considering seismic performance  236
H. Furuta, K. Koyama & D.M. Frangopol

Optimal structural safety for strengthening of RC buildings considering total expected cost  237
J. Kanda, N. Maekawa & R. Hirose

Service life defi nitions based on corrosion crack width  238
P. Thoft-Christensen

Stochastic lifetime optimization of a reinforced/prestressed concrete bridge  239
Y. Petryna

Fragility curves for service life prediction of deteriorating structures based on monitoring simulation  240
F. Biondini, E. Garavaglia, D.M. Frangopol & R. Pavani

Systems with randomly failing repairable components  241
A. Der Kiureghian, J. Song & O. Ditlevsen

Optimal structural reliability of offshore wind turbines  242
J.D. Sørensen & N.J. Tarp-Johansen

Importance measures for systems with dependent components  243
J. Song & A. Der Kiureghian

Organized Session os-d1 “Risk management”
(coordinated by M. Hoshiya)

Optimal maintenance strategy for buried pipelines  247
T. Koike & L.E.O. Garciano

Effi cient investment in anti-seismic disaster measures  248
M. Hoshiya & K. Yamamoto

Public versus private discounting for life-cycle cost  249
R.B. Corotis

Fragility analysis and life-cycle cost assessment considering risk  250
I. Yoshida

Organized Session os-d2 “Life-cycle uncertainties & techniques”
(coordinated by R.B. Corotis)

Probabilistic lifetime-oriented maintenance optimization using Monte-Carlo simulation  253
L.C. Neves, A. Petcherdchoo & D.M. Frangopol

Reliability and condition based bridge management systems   254
P. Thoft-Christensen

Challenges to condition assessment of aging civil infrastructure: Research and implementation   255
B.R. Ellingwood

Incorporating external cost valuation into life-cycle costing of offi ce buildings  256
A. Horvath 
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Organized Session os-d3 “Structural damage and lifetime assessment”
(coordinated by W.B. Kraetzig & Y.S. Petryna)

Structural degradation and lifetime assessment of civil engineering structures  259
Y. Petryna

Risk assessment for damage tolerant structures  260
C. Könke, Y. Petryna & R. Singh

Distributed and object-oriented software system for lifetime-based design  261
A. Wellmann Jelic, D. Hartmann, M. Gálffy & M. Baitsch

Fatigue lifetime assessment of RC members  262
T. Pfi ster & F. Stangenberg

Stochastic modelling of settlements due to cyclic loading for soil-structure interaction  263
A. Niemunis, T. Wichtmann,  Y. Petryna & Th. Triantafyllidis

Experimental verifi cation for lifetime damage detection of multistory frame buildings  264
T. Hamamoto & K. Morita

Monitoring and damage assessment of mechanical systems by vibration analysis  265
A. Lenzen

Detection and assessment of aging structural damage using acoustical techniques   266
Y. Kin, E. Roades, B. Parsons, C. Zhou, A. Sutin, P. Chaubal & F. Huang

Safety evaluation for deteriorating joints in a 16-story reinforced concrete building  267
R.J. James, L. Zhang & E. McCluskey

From structural damage to lifetime management  268
W.B. Kraetzig

Organized Session os-d4 “Sustainability and the built environment”
(coordinated by A. Horvath)

A road map for implementation of sustainability in facilities and civil infrastructure systems  271
J. Vanegas

Life cycle model for evaluating the sustainability of concrete infrastructure systems  272
G. Keoleian, A. Kendall, R. Chandler, G. Helfand, M. Lepech & V. Li

Lifecycle environmental impact and cost analyses of steel bridge piers with seismic risk  273
Y. Itoh, M. Wada & C. Liu

Implication of a service system approach in the life-cycle assessment of buildings  274
S. Junnila

Effect of climate on the life-cycle impacts of cogeneration in commercial buildings  275
A.E. Osman & R.J. Ries

Towards life-cycle evaluation of greenroofs for commercial buildings  276
A.A. Guggemos & L. Spencer

Contributed Papers 

Life cycle cost optimization of a 20-story steel moment frame building  281
S. Ghosh & K.R. Collins

Reliability-based live load model for serviceability limit states  282
M. Gindy & H. Nassif

Analysis of time intervals between industrial accidents considering their damage magnitude  283
S. Hanayasu & K. Ohdo

XXII 6 56 0



Maintenance strategy for coastal concrete structures   284
C.Q. Li, S. Aguiar & R.E. Melchers

Object-oriented implementation of a reliability-based optimization algorithm for nonlinear fi nite 
element applications  

285

H. Liang, T. Haukaas & J.O. Royset

Bridge inspection/repair schedule optimization with pre-posterior decision analysis  286
Q. Qin & L. Li

Infl uence of local damage effect on reliability of steel check dam  287
H. Shiraishi, N. Bohara & S. Katsuki

Life-Cycle cost analysis considering spatial and temporal variability of corrosion-induced damage 
and repair to concrete surfaces  

288

M.G. Stewart

Application of up-to-date seismological knowledge to seismic risk management of an existing building  289
Y. Takahashi & K. Tahara

Prediction of structural performance and life-cycle analysis based on Bayesian dynamic models  290
W. Jian & L. Xila 

Time-dependent structural reliability analysis based on Number-Theoretic simulation Method  291
W. Jian & L. Xila

Damage detection in earthquake disasters using high-resolution satellite images  292
F. Yamazaki, Y. Yano & M. Matsuoka

e) Computational Stochastic Mechanics 

Mini-Symposium ms-e1 “Non-classical uncertainty models in structural safety”
(coordinated by D.I. Blockley)

Theoretical basics of fuzzy randomness, application to time series with fuzzy data  297
B. Möller, M. Beer & U. Reuter

Application of fuzzy randomness to time-dependent reliability  298
J.U. Sickert, W. Graf & U. Reuter

Risk assessment in large dams. Limitations on probability-based risk analysis  299
F. Giuliani, I. Ferraris & M.D. de la Canal

Simulation based structural reliability assessment involving imprecise data  300
M. Beer & P.D. Spanos

Random sets of the expected seismic damage to building types  301
A. Bernardini

Toward a defi nition and understanding of correlation for variables constrained by random relations  302
F. Tonon & C.L. Pettit

Risk analysis of systems with imprecise information  303
J.W. Hall

Assessing the sensitivity of failure probabilities: A random set approach  304
M. Oberguggenberger & W. Fellin

Structural reliability analysis and the imprecise Dirichlet model  305
L.V. Utkin & V.S. Utkin

Estimation of the mechanical properties of existing multi-layer pavement structures  306
M.R. Hernández, M. Sánchez-Silva & B. Caicedo
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Assessment of upper and lower bounds of proneness to structural accidents by consensus of experts 307
A.J. Bignoli

Fuzzy safety factor  308
B. Ferracuti, M. Savoia  & I. Elishakoff

Managing structural risks  309
J. Agarwal

Approximate reasoning in conceptual structural design and notional probabilities of failure  310
D.I. Blockley

Organized Session os-e1 “Structural reliability software”
(coordinated by M.F. Pellissetti & G.I. Schuëller)

Structural reliability software developed at the University of California, Berkeley  313
A. Der Kiureghian, T. Haukaas & K. Fujimura

Computational Stochastic Structural Analysis (COSSAN) - A software tool  314
G.I. Schuëller & H.J. Pradlwarter

Probabilistic engineering analysis using the NESSUS software  315
D.S. Riha, L. Huyse, B.H. Thacker & S.H.K. Fitch

Probabilistic fi nite-element analysis using ANSYS  316
S. Reh, J.-D. Beley, S. Mukherjee & S. Khor

Phimeca-Soft: How to interact between mechanics and probability  317
M. Lemaire & M. Pendola

Proban for probabilistic analysis  318
L. Tvedt

Probabilistic function evaluation system (ProFES) for probabilistic damage tolerance design and 
inspection optimization    

319

Y-T. Wu & Y. Shin 

UNIPASS™, a general purpose probabilistic software  320
M.R. Khalessi & H.-Z. Lin

Organized Session os-e2 “Theoretical and computational aspects of Fokker-Planck 
equation and its extension to non-Gaussian problems”
(coordinated by M. Vasta & M. Di Paola)

Solutions of Fokker-Planck equations for randomly excited oscillations with Preisach model of hysteresis  323
P.D. Spanos, P. Cacciola & G. Muscolino

Differential equations for the density and the characteristic functions of the state of dynamic systems 
with Gaussian, Poisson and Lèvy white noise  

324

M. Grigoriu

Equations for probability density of the response of a dynamic system to a non-Poisson jump process 
and non-Poisson random impulses  

325

R. Iwankiewicz

Stationary and non-stationary response probability density function of a beam under random Poisson pulses 326
M. Vasta  & D. Zulli 

Approximate solution of the FPK equation for nonlinear stochastic dynamics  327
A. Baratta

Solution of the four dimensional Fokker-Planck equation: Still a challenge  328
A. Masud & L. A. Bergman
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Organized Session os-e3 “Non-linear stochastic dynamics”
(coordinated by A. Naess & W.V. Wedig)

Stochastic rotor dynamics: Towards improving reliability of rotating machinery  331
M.F. Dimentberg

Sample properties of the state of dynamic systems under Gaussian and Poisson white noise  332
M. Grigoriu

Analytical analysis of stochastic vibroimpact systems  333
D.V. Iourtchenko & L.L. Song

FORM approximation of stationary fi rst-passage probability for nonlinear systems  334
K. Fujimura & A. Der Kiureghian

Analysis of period-doubling bifurcation and chaos in stochastic Duffi ng-van der Pol system  335
W. Xu & S.J. Ma

Exact stationary solutions of dissipated generalized Hamiltonian systems under Gaussian white noise excitations  336
W.Q. Zhu & Z.L. Huang

Stochastic analysis of the dynamics of meshing gears  337
F.E. Kolnes & A. Naess

Organized Session os-e4 “Advanced Monte Carlo methods for reliability”
(coordinated by S.K. Au & J.L. Beck)

Estimating failure probabilities of nonlinear dynamic systems subjected to coloured noise by an 
importance sampling procedure  

341

A. Ivanova-Olsen & A. Naess

Using approximate solutions for consistent reliability analysis  342
S.K. Au 

Spectral representation with non-Gaussian random variables  343
L.B. Li, K.K. Phoon & S.T. Quek 

Monte Carlo simulation using univariate response-surface approximation at most probable point  344
S. Rahman & D. Wei

Hybrid Subset Simulation method for dynamic reliability problems  345
J. Ching, J.L. Beck & S.K. Au

Application of Subset Simulation in predicting seismic risk for an existing reinforced-concrete frame structure  346
F. Jalayer & J. L. Beck

Reliability analysis of large FE-systems using Line Sampling  347
M.F. Pellissetti, H.J. Pradlwarter & G.I.Schuëller

Organized Session os-e5 “Sensors and smart structures”
(coordinated by K. Maute)

Semi-active control design using MR dampers and clipped robust reliability-based control  351
Y.F. Shi, K.-V. Yuen & L. Beck

Response surface augmented moment method (RSMM) for fast reliability analysis and optimization  352
B.M. Kwak , S.H. Lee & H.Y. Kang 

Reliability based optimization of MEMS sensors for increased robustness and accuracy  353
M. Raulli, R.P. Subramanyaswamy & K. Maute

Reduced order models for reliability analysis and design optimization of micro-electromechanical sensors  354
K. Maute, G. Weickum & M. Allen
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Impact of control architecture in the reliability of resetable device controlled tall structures  355
K.J. Mulligan, J.G. Chase, S.J. Hunt & L.R. Barroso

Organized Session os-e6 “Stochastic dynamics of large systems, a benchmark study”
(coordinated by G.I. Schuëller)

Application of Spherical Subset Simulation method and Auxiliary Domain method on a benchmark 
reliability study  

359

L.S. Katafygiotis & S.H. Cheung

Application of Line Sampling Simulation method to reliability benchmark problems  360
G.I.Schuëller, H.J. Pradlwarter, P.S. Koutsourelakis & D.C. Charmpis

Application of Subset Simulation methods to reliability benchmark study  361
S.K. Au, J. Ching & J.L. Beck

Effi cient solution of stochastic systems: application to the benchmark problem  362
R. Ghanem & G. Saad

Organized Session os-e7 “Uncertainty”
(coordinated by R. Ghanem)

Recent developments in simulation of non-Gaussian processes/fi elds with application in suspension 
cable strength estimation  

365

Y. Shi, G. Deodatis & R. Betti

Multi-scale probabilistic analyzer for assessing processing uncertainty on marine composite structures  366
J. Lua, P.E. Hess, H.J. Dagher & R. Lopez-Anido

Decision making under uncertainty on the basis of expert opinion  367
L. Huyse & B.H. Thacker

An equation-free approach to agent-based computation: Stabilizing an unstable fi nancial model  368
C.I. Siettos, C.W. Gear & I. Kevrekidis

Uncertainty quantifi cation in mistuned bladed disks   370
B. Xiao, B. Kifl u & M.P. Mignolet

Stochastic domain decomposition in mid-frequency acoustics: Multi-level parallelization using 
message passing & explicit multi-threading  

371

A. Sarkar, N. Benabbou & R. Ghanem

Explicit solutions for the analysis of uncertain structures  372
N. Impollonia

Characterization of stochastic system parameters from experimental data: A Bayesian inference approach  373
A. Doostan & R. Ghanem

Contributed Papers 

Reliability approximations via asymptotic distribution  377
S. Adhikari

Bounds of the probability of collapse of rigid-plastic structures by means of Stochastic Limit Analysis  378
U. Alibrandi & G. Ricciardi

Integrated analysis of failures initiated by impact from a whipping pipe  379
R. Alzbutas, G. Dundulis & R.F. Kulak

Effect of chaos and stochastics induced by internal waves on acoustic wave propagation  380
T.A. Andreeva & W.W. Durgin 
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Safety and reliability of structures including ductile and brittle elements  381
V. Anselmi, A. Aprile & Andrea Benedetti

Adaptive target component reliabilities for optimization of structural systems  382
Y. Aoues & A. Mohamed Chateauneuf

Smooth versus non-smooth material constitutive models in gradient - based optimization for 
structural reliability analysis  

383

M. Barbato & J.P. Conte

Neural network based Monte Carlo simulation of random processes  384
M. Beer & P.D. Spanos

Non linear non intrusive stochastic fi nite element method.Application to a fracture mechanics problem  385
M. Berveiller, B. Sudret & M. Lemaire

Analysis of complex systems under non-gaussian excitations by means of modal reduction 386
P. Biagini & L. Facchini

An iterative fi tting method based on a three-parameter distribution  387
P. Bocchini, F. Ubertini & E. Viola

Time-dependent reliability of fl ood defences using Gamma processes  388
F.A. Buijs, J.W. Hall, J.M. van Noortwijk & P.B. Sayers

Risk of contact failure in bundled conductors in transmission lines  389
T.T.O. Cappellari & J.D. Riera

Time-variant reliability on visco-plastic behavior of a plate  390
M. Cazuguel, C. Andrieu-Renaud & J.Y. Cognard

Using parallel processing for large-scale fi nite element computations in the context of Monte Carlo simulation  391
D.C. Charmpis & M. Papadrakakis

Structural health monitoring of the ASCE benchmark problem using adaptive fi ltering in real-time  392
J.G. Chase, K.L. Hwang & L.R. Barroso

Wavelet analysis and synthesis of statistical multiscale material heterogeneity  393
S. Chen & G. Frantziskonis

Optimization approach to the use of goodness-of-fi t test  394
K.C. Chou, E. Ingram & R.B. Corotis

Stochastic fi nite element analysis based on a moving-window GMC characterization of fi bre metal 
laminate interfaces  

395

D.B. Chung, M. A. Gutiérrez, R. de Borst & L.L. Graham-Brady

Dissipation of dynamic vibrations of rigid blocks by liquid sloshing motion  396
O. Corbi & R. Orefi ce

Safety & reliability of damaged bulk carrier structures  398
P.K. Das & C. Fang

Modelling of complex structural dynamical behaviours based on a vector ARMA identifi ation procedure  399
D. Daucher, M. Fogli & D. Clair

SORM correction of FORM results for the FBC load combination problem  400
O. Ditlevsen

Reliability-oriented shakedown formulation  401
K. Doliński & J. Knabel

Analysis of disordered structures by means of radial basis function networks  402
L. Facchini

Probabilistic analysis of a functionally graded plate based on moving-window technique  403
F. Ferrante & L.L. Graham-Brady
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Optimization of parametric studies using Updated Latin Hypercube Sampling  404
A. Florian

Info-gap uncertainty in structural optimization via genetic algorithms  405
S. Ganzerli, P. De Palma, P. Stackle & A. Brown

Convergence of stability maps for geometrically nonlinear dynamic systems  406
D.A. Gasparini & H. Dai

Random vibrations of three-dimensional functionally graded plates  407
C. Gentilini, E. Viola & I. Elishakoff

Contributions towards mechanical-based reliability prediction framework for complex system  408
A. Hähnel, M. Lemaire & F. Rieuneau

Comparison of top-down vs.bottom-up approaches for uncertainty quantifi cation and predictive 
accuracy assessment of computational mechanics models  

409

T. Hasselman, G.W. Wathugala, T. Paez & A. Urbina

Pattern recognition approaches for estimating a reliability index based on a secant hyperplane  410
J.E. Hurtado

Moment methods for structural reliability considering sample size  411
H. Idota, Y.-G. Zhao & T. Ono

Discrete multicriteria reliability-based optimization of spatial trusses  412
S. Jendo, W.M. Paczkowski & E. Silicka

On the structural optimization of nonlinear systems under stochastic excitation  413
H.A. Jensen

The wave propagation in a beam on a random elastic foundation  414
G. Lombaert, M. Schevenels, G. Degrande & D. Clouteau

Order statistics of ratios  415
M.A. Maes

A new approach of reliability evaluation of a diaphragm in switch module made of thin plate  416
H. Nakai, M. Zako, T. Kurashiki & M. Fukuda

Effect of two dimensional inhomogeneity in wave propagating media on a non-linear seismic 
response and its modeling  

417

S. Nakamura, T. Matsumoto, S. Sawada & E. Watanabe

Directional importance simulation by neural networks  418
J. Nie & B.R. Ellingwood

Transport analysis based on random fi elds of permeability with the particle tracking method  419
S. Nishimura & A. Ohtsubo

Gamma process model for reliability analysis and replacement of aging structural components  420
M.D. Pandey, X.-X. Yuan & J.M. van Noortwijk

Flexural resistance of beam-to-column composite joints: infl uence of random material variability  421
V. Piluso, G. Rizzano & I. Tolone

An unifi ed approach for generating Gaussian random fi eld simulation methods  422
F. Poirion & B. Puig

Some improvements in reliability stochastic fi nite element methods  423
Q. Qin & D.-J. Lin

High-frequency vibrational power fl ows in randomly heterogeneous structures  425
É. Savin

Stochastic moments of seismic waves in stochastic homogeneous and heterogeneous media  426
R.J. Scherer & G. Faschingbauer
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Use of Kriging as Meta-Model in simulation procedures for structural reliability  427
L. Schueremans & D. Van Gemert

Stochastic analysis of uncertain truss structures subject to any type of stochastic loading in the 
framework of SFEM  

428

P. Sniady & W. Zielichowski-Haber

Modeling of highway traffi c for bridges in India   429
S. Sriramula, D. Menon & A.M. Prasad 

On the effi ciency of the Karhunen-Loeve expansion for the simulation of Gaussian stochastic fi elds  430
G. Stefanou, A. Kallimanis & M. Papadrakakis

Natural hazards risk assessment using Bayesian networks  431
D. Straub

Load combination model based on intermittent rectangular wave renewal processes  432
M. Sýkora

Reliability-based sensitivity analysis of RC columns resistance   433
M.M. Szerszen,  A.S. Nowak & A. Szwed

Coincidence probabilities for intermittent pulse load processes modeled as non-Erlang jump processes  434
M. Tellier & R. Iwankiewicz

FPK-equation solutions for stochastic structural response  435
P. Varpasuo

Simulation of random fi elds for stochastic fi nite element analysis  436
M. Vořechovský & D. Novák

Data mining techniques in structural reliability  437
J. Wang & M. Ghosn 

Stability of aircraft in turbulent fl ow based on the theory of random dynamical systems  438
I. Zentner & F. Poirion

Determination of load and resistance factors by fourth moment method  439
Y.G. Zhao, H.N. Li & A.H.-S. Ang

f) Structural Identifi cation, Hazard Control 

Mini-Symposium ms-f1 “System identifi cation”
(coordinated by J.L. Beck & C. Papadimitriou)

Bayesian model selection and updating applied to structural damage identifi cation  445
C. Papadimitriou & K. Christodoulou

Bayesian linear structural model updating using Gibbs sampler with modal data  446
J. Ching, M. Muto & J.L. Beck

Bayesian state and parameter estimation using particle fi lters  447
J. Ching, J.L. Beck & K.A. Porter

Use of evolution strategies in solving unidentifi able model updating problems  448
H.-F. Lam & Y.-Y. Lee

Differential evolution algorithm for dynamic structural identifi cation  449
M. Savoia & L. Vincenzi

Detection of seismic damage in structures from continuous vibration records  450
E. Safak

Railway bridges output-only dynamics identifi cation  451
L. Garibaldi, S. Marchesiello, J. Antoni & M. Sidahmed
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Using multi-response parameter estimation for structural condition and risk assessment of in-service bridges  453
E. Santini Bell & M. Sanayei

Structural identifi cation of a steel structure by forced vibrations  454
C. Mazzotti & L. Vincenzi

Structural health monitoring by Ritz vector matching utilizing Bayesian artifi cial neural network  455
H.-F. Lam  & K.-V. Yuen

System identifi cation under uncertainty  456
H. Katkhuda, A. Haldar &  R.M. Flores

Substructure identifi cation with response measurements only  457
K.-V. Yuen & L.S. Katafygiotis

On-line damage identifi cation of linear structures using sequential nonlinear least square estimation  458
J.N. Yang, H. Huang & S. Lin

Multi-objective framework for structural identifi cation  459
K. Christodoulou, C. Papadimitriou & S.A. Karamanos

Mini-Symposium ms-f2 “Risk modeling and loss reduction strategies for natural and 
technological hazards”
(coordinated by G. Deodatis, A.S. Kiremidjian & H. Kunreuther)

The role of the structural engineer in risk assessment for privately owned buildings with a public 
function in the USA  

463
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