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Preface

Madrid, 20 de Junio de 2018,

La dindmica estructural es un campo de interés comun y de importancia creciente en diversas
especialidades de la ingenieria y de la ciencia. Mientras que en algunos campos como las méquinas o
los vehiculos de transporte ha sido siempre un elemento basico, en otros como la ingenieria civil y la
arquitectura, mas preocupados tradicionalmente con la estética, se ha convertido en un aspecto muy
relevante.

Esta primera conferencia a nivel nacional pretende ser un foro en el que tengan cabida los trabajos de
investigacion, desarrollo y aplicaciones, permitiendo la discusion, difusiéon, contacto con otros grupos y
establecimiento de colaboraciones. Se organiza con proyecciéon internacional y europea, contando con
el apoyo de la European Association for Structural Dynamics (EASD) organizadora de los congresos
EURODYN, asi como con el apoyo de la Sociedad Espanola de Métodos Numéricos (SEMNTI).

La participacion incluye tanto trabajos basados en métodos tebricos y computacionales como
experimentales. Por otra parte abarca todos los campos de la dinamica estructural, como son la
ingenieria mecanica, el transporte, ingenierfa civil y arquitectura, ingenieria sismica e ingenieria de
materiales. Aunque ubicados en especialidades de ingenieria distintas todos estos campos comparten
conceptos y métodos comunes de dinamica.

Esta primera conferencia pretende iniciar una serie que se desarrolle de forma periddica. Asimismo
se propone constituir una Asociacién Espanola de Dinamica Estructural que articule las actividades

de colaboracién y difusiéon, y que sirva de interlocutora con otros érganos nacionales e internacionales
como la EASD.

Desde el comité organizador queremos dar la bienvenida a todos los participantes y ponernos a
disposicion para el desarrollo de la conferencia.

José Marfa Goicolea Ruigomez

Catedratico de Universidad,
ETS de Ingenieros de Caminos,
Universidad Politécnica de Madrid

iv



CONTENTS

Organization iii
Preface iv
Plenary keynote lecture v
SECTION 1: Structural dynamics 2
Sensitivity analysis in structural dynamics using statistical methods.
J. Cara, C. Gonzalez, J.M. Mira. . . . . . . . . . . . . .. ..o 2
First results of fragility curves of single story, double bay unreinforced masonry buildings in
Lorca.
B. Orta, S. San Segundo, J. Cervera . . . . . . . . . . . .. ... .. .. ... 7

Tissue ultrasound mechanics and bioreactors.
J. Melchor, A. Callejas, LH. Faris, and G. Rus. . . . . . ... ... ... .. ....... 12

Dynamic study of moderately thick plates by means of an efficient galerkin method.
J.M. Martinez-Valle . . . . . . . . . 16

Damage limits in the facades and partitions of buildings subject to the seismic action.
R. Alvarez Cabal, E. Diaz-Pavon, E. Diaz Heredia and E. Carricondo Sanchez . . . . . . 20

Progressive structural collapse possible causes of implementation in the spanish regulations.
ways to avoid it.
J. Tortosa del Carpio . . . . . . . . . . . . e 24

The effect of core thickness of viscoelastic sandwiches on the dynamic response of a lift.
J. Iriondo, L. Irazu, X. Herndndez and M.J. Elejabarrieta . . . . . . . . . .. . ... .. 28

SECTION 2: Tests and dynamic monitoring, damage detection, system identification,
vibration control 32

Tuning a phase-controlled smart tmd for broad-band-frequency-varying vibration modes.
J.M. Soria, .M. Diaz, J.H. Garcia-Palacios, C. Zanuy and X. Wang . . . . . . ... ... 32

Dynamic characterization and serviceability assessment of a timber footbridge.
A. Magdaleno, N. Iban, V. Infantino and A. Lorenzana . . . . . . . .. ... .. ..... 38

On the search of multiple tuned mass damper configurations for a vibration mode with
changing modal properties.
C.A. Barrera Vargas, J.M. Soria, X. Wang, I.M. Diaz and J.H. Garcia Palacios . . . . . 42

Experimental analysis of the effect of rhythmic dynamic crowd loads on stadium grandstands.
J. Naranjo-Pérez, N. Gonzélez-Gamez, J.F. Jiménez-Alonso, F. Garcia-Sanchez and A.

SAEZ . . e 46
Modal analisys and finite element simulation of the tower of the laboral city of culture in

Gijon.

M. Lopez-Aenlle, R.P. Morales, G. Ismael, F. Pelayo and A. Martin . . . . . . ... ... 50

vi



Dynamic behavior of a footbridge in Gijon subjected to pedestrian-induced vibrations.
G. Ismael, M. Lopez-Aenlle and F. Pelayo . . . . . .. ... ... ... ... ... ..., 54

Motion-based design of multiple tuned mass dampers to mitigate pedestrians-induced
vibrations on suspension footbridges.
M. Calero-Moraga, D. Jurado-Camacho, J.F. Jiménez-Alonso and A. Sdez . . . .. . .. 58

Measurement of the stress in tension bars using methods based on the image.
B. Ferrer and D. Mas . . . . . . . . . . 62

Foundation analysis for dynamic equipment: design strategies for vibration control.
D. Marco, J.A. Becerra, A.N. Fontan and L.E. Romera . . . . . . ... ... ....... 66

Building information modeling (bim) and historical architecture: a proposal for the energy
predictive performance assessment.
O. Cosido, R. Marmo, P.M. Rodriguez, A. Salcines, M. Tena and D. Basulto . . . . . . . 70

Modal scaling of structures by operational and classical modal analysis.
F. Pelayo, M.L. Aenlle, R. Brincker and A. Fernandez-Canteli . . . . . . . ... ... .. 75

Enhancement of vibration pedestrian comfort of a footbridge via tuned mass damper.
M. Bukovics, J.M. Soria, I.M. Diaz, J.H. Garcia-Palacios, J. Arroyo and J. Calvo . . . . 79

Dynamic analysis of a lively dinning hall floor: testing and modelling.
J.H. Garcia-Palacios, .M. Diaz, X. Wang, J.C. Deniz, J.M. Soria and C.M. de la Concha 83

Operating state identification of a high-speed train with analysis of the vibration signal.

A. Bustos, H. Rubio, C. Castejéon and J.C. Garcia-Prada . . . . . . . .. ... ... ... 88
Dynamic test and vibration control of a two-story shear building model.

I. Embid, C.M. de la Concha, I.M. Diaz, J.H. Garcia-Palacios and J.C. Mosquera . . . . 92
Active vibration control of human-induced vibrations: from siso to mimo.

.M. Diaz, E. Pereira, X. Wang and J.H. Garcia-Palacios . . . . . . ... ... ... ... 96
Step-by-step guide for mimo active vibration control: from the design to the implementation.

X. Wang, E. Pereira, [.M. Diaz and J.H. Garcia-Palacios . . . . . .. ... ... ..... 101
Efficient sizing of isolated foundations for testing systems.

J. Ramirez-Senent, G. Marinas-Sanz, J.H. Garcia-Palacios and .M. Diaz . . . . . . . .. 105

SECTION 3: Bridge dynamics 109

Dynamic response of a short simply-supported girder bridge under railway excitation: effect
of bracing beams on the transverse behaviour
E. Moliner, A. Romero P. Galvin and M.D. Martinez-Rodrigo . . . . . . . . . ... ... 109

Resonance and cancellation in double-track simply supported railway bridges: theoretical
predictions versus experimental measurements
M.D. Martinez-Rodrigo, E. Moliner, P. Galvin and A. Romero . . . . . . ... ... ... 114

Dynamic analysis of a skew i-beam railway bridge: experimental and numerical.
C. Velarde, J.M. Goicolea, K. Nguyen, J. Garcia-Palacios, I. M. Diaz and J.M. Soria . . 118

Train-speed sensitivity analysis for maximum envelopes in dynamics of railway bridges.
A.E. Martinez-Castro and E. Garcia-Macias . . . . . . . . . ... ... ... ... .... 123

Assessment of lateral vibrations of footbridges using a frequency domain approach.
R.G. Cuevas, F. Martinez and I.M. Diaz . . . . . . . . ... ... .. ... ... ..... 127

vil



Dynamic analysis of a culvert-type structures in high speed lines.
A. Fraile, M.F. Béaez, J. Fernandez and L. Hermanns . . . . . . .. ... ... .. ....

Analysis of the lifting process of bridge segments.
L.M. Lacoma, J. Rodriguez, F. Martinez and J. Marti . . . . . . ... .. ... .. ...

Dynamic load models for new or existing railway bridges.
J.M. Goicolea, K. Nguyen, C. Velarde and E. Barrios . . . . . . ... .. .. ... ....

SECTION 4: Computational dynamics

Meshfree modeling of dynamic fracture in fibre reinforced concrete.
R.C. Yu, P. Navas and G. Ruiz . . . . . . . . . . ... . .. ..

Dynamic analysis performed by commercial software.
J. Pereiro-Barcelé . . . . . . . ...

General multi-region bem-fem model for fluid /soil and shell interaction problems.
J.D.R. Bordén, J.J. Aznarez and O.F. Maeso . . . . .. ... ... . ... ........

SECTION 5: Dynamics of materials, vibroacoustics, wave propagation in solids

Effect of magnetic field on the dynamic behaviour of the smart sandwich
L. Irazu and M.J. Elejabarrieta . . . . . . . . . ...

Dynamic behaviour of viscoelastic laminated elements at different temperatures
F. Pelayo, M. Lopez-Aenlle and G. Ismael . . . . . .. .. ... ... ... ... .....

Scoping assesment of free-field vibrations due to railway traffic
D. Lépez-Mendoza, P. Galvin, D.P. Connolly and A. Romero . . . . .. ... ... ...

A 2.5D spectral formulation to represent guided waves with acoustic and solid interaction
F.J. Cruz-Munoz, A. Romero, A. Tadeu and P. Galvin . . . . . . .. .. ... ......

SECTION 6: Seismic engineering, soil-structure dynamic interaction

Analisys of critical situation in the dynamic and seismic structural response of a cantilever
bridge. ddbd and energy balance.
C. TIturregui, K. Nguyen, .M. Diaz, J.H. Garcia Palacios, J.M. Soria and A.
Atorrasagasti-Villar . . . . . . . ..

Kinematic bending moments in owt monopiles as a function of the ground type.
L.A. Padron, J. Herrera, J.J. Aznarez and O. Maeso . . . . . . . .. .. .. ... ....

Parapet wall fragility.
L. Navas-Sanchez, J. Cervera, J.M. Gaspar-Escribano and B. Benito . . . . . .. .. ..

Direct model for the dynamic analysis of piled structures on non-homogeneous media.

142

142

147

151

155

155

160

164

168

172

G.M. Alamo, J.J. Aznarez, L.A. Padron, A.E. Martinez-Castro, R. Gallego and O. Maeso187

Definition of the seismic environment of the tokamak complex building of iter fusion facility.
F. Rueda, D. Combescure, L. Maqueda, J. Olalde, L. Moya and V. Dominguez . . . . .

Looking for criteria to assess the relevance of structural flexibility on the response of large
buried structures subject to seismic action.
A. Santana, J.J. Aznarez, L.A. Padréon and O. Maeso . . . . . . ... ... ... .....

viii



Numerical model for the analysis of the dynamic response of the soria dam including
soil?structure interaction.

J.C. Galvan, L.A. Padrén, J.J. Aznarez and O. Maeso . . . . .. . ... ... ...... 199

Numerical simulation of shaking table tests on a reinforced concrete waffle-flat plate structure.
D. Galé-Lamuela, A. Benavent-Climent and G. Gonzalez-Sanz . . . . . . . ... ... .. 203

Characterization of the behavior of seismic dampers with shape memory alloys.
G. Gonzalez-Sanz, D. Galé-Lamuela and A. Benavent-Climent . . . . . . . ... ... .. 207

Shaking table testing on seismic pounding of a rc building structure.
A. Kharazian, F. Lopez Almansa, A. Benavent Climent and A. Gallego . . . . . . . . .. 211

Dynamic modeling of fluid-driven earthquakes in poroelastic media.
P. Pampillon, D. Santillan, J.C. Mosquera and L. Cueto-Felgueroso . . . . . . . .. ... 215

Construction of elastic spectra for high damping.
J. Conde-Conde and A. Benavent-Climent . . . . . . .. .. ... ... ... ....... 219

Dynamic soil-structure interaction in an offshore lattice tower.
A.E. Martinez-Castro, J.M. Terrés Nicoli and C. Mans . . . . . .. .. ... ... .... 223

SECTION 7: Non-linear dynamics, dynamics of multibody systems, biomechanics,
impact actions and explosions 227

Symmetry-preserving formulation of nonlinear constraints in multibody dynamics.

J.C. Garcia Orden . . . . . . . 227

Simulation study of the influence of design parameters on a vibrocompaction process.
J. Gonzélez-Carbajal, D. Garcia-Vallejo and J. Dominguez . . . . . . .. ... ... ... 232

A new approach based on sparse matrices to efficiently solve the equations arising from the
dynamic simulation of multibody systems.
Anton, J.A. and Cardenal, J. . . . . . ... 236

Author index 240



SECTION 6: Seismic engineering, soil-structure
dynamic interaction




1st. Conference on Structural Dynamics (DinEst 2018)
Madrid, 20-21 June

LOOKING FOR CRITERIA TO ASSESS THE RELEVANCE OF
STRUCTURAL FLEXIBILITY ON THE RESPONSE OF LARGE
BURIED STRUCTURES SUBJECT TO SEISMIC ACTION

Ariel Santana, Juan J. Aznarez, Luis A. Padrén and Orlando Maeso

Instituto Universitario de Sistemas Inteligentes y Aplicaciones Numéricas en Ingenieria (STANI)
Universidad de Las Palmas de Gran Canaria
35017 Las Palmas de Gran Canaria, Spain

e-mail: asantana@iusiani.ulpgc.es

ORCID: 0000-0003-1284-190X

Abstract. This work analyzes the requirements of the models needed to estimate the seismic motions
observed along large cylindrical buried structures by performing a parametric analysis of the problem
using two models: one in which the structure is considered as perfectly rigid, and another one in which its
actual structural flexibility is taken into account. The properties of the soil, the flexibility of the structure
and the variability of the seismic incident field along the buried length are the three key aspects that
affect the seismic response of the system. The parametric analysis has been carried out using a wide
range of properties for both, structure and soil. Thus, computing the seismic response of a relatively large
number of configurations is needed and it makes advisable the use of a numerical tool of low computational
cost but accurate enough. This is why the study is performed using two models based on a Beam-on-
Dynamic-Winkler-Foundation approach. These two models were previously verified by comparison against
results obtained for the problem at hand using a more rigorous 3D multidomain boundary element model.
The amount of results obtained by comparison of the seismic responses estimated by both models is
significantly large and needs to be synthesized. These results are used to build and propose a specific
criterion that can be used to elucidate under which circumstances is it possible to neglect the structural
flexibility. It is found that, contrary to what is commonly assumed, the structural slenderness ratio alone
cannot be used, in general, to predict the validity of the rigid structure approach: embedment lengths,
soil stiffness, depth of interest and natural period of study are, also, key parameters that need to be taken
into account. A close-form criterion is proposed in table form taking all such parameters into account.

Key words: Buried Structures, Seismic Response, Structural Flexibility, Design Criterion

1 INTRODUCTION large non-slender structures as perfectly rigid in
relationship with the surrounding soil. The kine-

One aspect to consider when setting up a model  matijc response of an actual structure of that kind
for studying the motions of seismic origin within  wag studied for instance in Vega et al. [4], where
a buried structure is whether it is really needed  (differences between rigid and flexible approaches
to take into account its actual structural flexibility  were quantified and, even though the structure was
or, on the contrary, a perfectly rigid representation  on-glender and, apparently, very rigid. The rigid
of it is enough. It might be tempting to consider  and flexible models provided results with impor-
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tant discrepancies.

This work contributes to this issue by pre-
senting a criterion that can be used for practi-
cal purposes by structural and geotechnical en-
gineers to establish if a structure under seismic
excitation can be considered as a rigid body or,
on the contrary, its real flexibility can not be ne-
glected. The criterion is based on a parametric
analysis that studies the errors between the mo-
tions of seismic origin provided by two Beam-on-
Dynamic-Winkler-Foundation (BDWF) models in
which the buried structure is considered respec-
tively from both points of view (perfectly rigid or
with its actual flexiblity).

2 PROBLEM DESCRIPTION

The structure is idealized geometrically as a
completely buried solid cylinder of diameter D or
a cylindrical shell with constant outer and inner
diameters D and Dj,, and length L. The type of
section will be specified by a parameter § = Djy, /D
defining a hollow (0 < 6 < 1) or solid (§ = 0) cross
section. Welded contact conditions are assumed at
the interface between the structure and the sur-
rounding soil, which is assumed to be a isotropic
and homogenous half-space with Poisson’s ratio v,
density ps and shear wave velocity Vs. The system,
for which a linear—elastic behaviour is assumed, is
subjected to vertically—incident shear waves.

The properties of the soil, the flexibility of the
structure and the variability of the seismic incident
field along the buried length of the structure are
three key aspects that affect the seismic response
of the system. In this study, the flexibility of the
structure depends on the type of cross section (solid
or hollow), the material properties, and the slen-
derness ratio. The variability of the incident field,
on the other hand, is related to the soil wave veloc-
ity (or soil stiffness) and the characteristics of the
seismic waves. Thus, the study will be performed
varying the following four parameters of the prob-
lem: a) Type of structural cross section: hollow
(6 = 0.85) or solid (6 = 0.00); b) Slenderness ratio
of the structure (L/D = 2—10); c) Soil shear wave
velocity (Vs = 200 — 1000m/s?) and; d) Embed-
ment lengths of the structure (L = 20, 40, 60 and

80m).

The rest of properties, considered as non-—
relevant for the aim of this study, are kept constant.
The following properties, characteristic of concrete,
are assumed for the structure: Young’s modulus
E = 2.76 - 10! N/m?, Poisson’s ratio v = 0.2 and
density p = 2500kg/m?3. On the other hand, Pois-
son’s ratio vs = 0.3 and density ps = 1570kg/m?
are kept constant for the soil. With all this, a wide
range of values for the ratio E/Es is covered, go-
ing from below 3 for ground type A to over 200 for
ground type D (see Eurocode-8 [1]).

The vertically-incident S wave field that im-
pinges the system generates free—field ground sur-
face accelerations compatible with the type 1 de-
sign elastic horizontal ground motion acceleration
response spectra also provided by Eurocode-8 [1]
for each ground type. Therefore, different synthetic
accelerograms, one for each ground type, are used
as excitation motion according to the shear wave
velocity defining the soil in each configuration.

The results need to be synthesized and pre-
sented in terms of the deviation of the response ob-
tained from the rigid body assumption with respect
to a flexible structure model. This deviation is de-
fined as differences between the horizontal accel-
eration elastic response spectra characterizing the
horizontal motions at different depths z/L. These
differences will be quantified in terms of average
differences along every one of the three branches
defining the elastic response spectra used (see fig-
ure 1). The average difference €(z); along branch
j is defined as

.
1~ | SLTL2) = S1(T3 2)
=(5) . - = J ) U,
G- T gms |
LT/ n<ry M
) J= 27 E / TB < E < TC
where
1+ sign <SJ(TZ', z) — SL(T;, z))
U, = %100 (2)

2

and n; is the number of specific periods at which
the elastic response spectrum is computed along
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branch j, while S7(Tj, z) and S{ (T}, z) are the elas-
tic horizontal acceleration response spectra char-
acterizing the horizontal motions of the embedded
structure either as a perfectly rigid or flexible body,
respectively. The values of the periods Tg and T
depend on the ground type according to Eurocode—
8 [1]. For the present study, the responses are al-
ways computed at 120 different periods distributed
from T = 0.01s to T' = 2s. Note that errors are
not added when the solution provided by the rigid
model is more conservative than that of the flexi-
ble one. The rotational motions along the structure
are not taken into account when computing those
elastic horizontal acceleration response spectra.

— Flexibie model‘
Rigid model
------ Design response spectrum

S(D)

branch 1

branch 2 branch 3 1

Period T’

Figure 1: Representation of average difference
€(2); (shaded area) between rigid body assumption
and flexible response spectra along three branches
defining the design response spectrum.

3 METHODOLOGY

Carrying out the wide parametric study es-
tablished in the previous section makes advis-
able the use of a numerical tool of low com-
putational cost but accurate enough. This is
why the present study is carried out through the
use of a frequency domain analysis procedure in
which the frequency response functions (FRFs) for
each case are computed by means of a linear—
elastic model based on the Beam-on-Dynamic-
Winkler-Foundation (BDWF) approach, consider-
ing a vertically-incident S wave field as excitation.
The response of the system is then computed for
a given seismic input signal compatible with the
corresponding response spectrum. In order to be

able to adequately represent the behaviour of the
non-slender configurations, the Timoshenko beam
formulation [3], as part of a BDWF approach, is
adopted in this work to model the buried struc-
ture. Verification and detailed explanation of these
BDWF models can be seen at Santana et al. [2].

4 RESULTS

The amount of results obtained from the para-
metric analysis is significantly large, and need to
be synthesized. First, a cut—off value for the aver-
age error (as defined in equation (1)) is established
as the maximum error for which the rigid approach
can still be considered adequate for the problem at
hand. For practical applications, and taking into
account the uncertainties associated to data and
models, an average error below 10% is considered
acceptable and is used as limit value.

The average errors obtained in the low-periods
branch when using the rigid assumption are much
larger than along the intermediate-periods branch,
while they are generally below 10% in the high-
periods branch for the values of the slenderness
ratios (L/D) and wave propagation velocity (V)
considered in this study. In any case, discrepancies
increase with the embedment length L of the struc-
ture, with softer soils and also, as expected, for
more slender structures, although in many cases,
and contrary to what was anticipated, the error
is quite independent of the slenderness ratio. The
discrepancies also tend to increase for hollow struc-
tures, but this is not always true and, in any case,
the differences between the errors in the solid and
hollow configurations are not significant, which al-
lows to propose a criterion not dependent on this
character.

The obtained results can be synthesized in table
form with the aim of serving as a practical guide for
helping to know if the hypothesis of infinite rigid-
ity of a large buried structure (with the mentioned
safety margin of 10%) is applicable when evaluat-
ing its seismic response (see Table 1). The crite-
rion is proposed only for the low- and intermediate-
periods branches, as the rigid model is considered
always valid for calculations in the high-period
branch. As an application example, consider a

197



Ariel Santana, Juan J. Azndrez, Luis A. Padrén and Orlando Maeso

Table 1: Conditions that should hold for considering the rigid assumption as valid for computing the spec-
tral seismic response of a buried structure for each spectrum branch and depth of interest (€(z) < 10%)

Low-periods branch

Intermediate-periods branch

z/L=0 L <60 and ¥= > 12 Ye> 175

2/L =025 L <40o0r600<V,<900m/s L<60or —6<(L—¥)<2
z/L =050 L <40 and Vg > 600m/s L <60 and ¥= > 10

z/L =0.75 L <40 and V4 > 600m/s L <40 or % > 8

z/L =1.00 Ve >10 Ve d

structure with slenderness ratio L/D = 7 embed-
ded in a soil characterized by a wave propagation
velocity Vs = 700m/s (ground type B). Following
the criterion defined in table 1, using a rigid model
for computing the response at z/L = 0.25 is always
suitable for the embedment lengths studied herein.
However, for a different wave velocity V5 = 400m/s
(even if it is the same ground type), the rigid body
assumption is only valid if L < 40m in the low-
periods branch, or L < 60m in the intermediate-
periods branch.

5 CONCLUSIONS

It is not possible to elucidate whether a buried
structure behaves as rigid or not, based only on the
slenderness ratio L/D. It is also necessary to take
into account soil stiffness and embedment length,
as both parameters are directly related to the vari-
ability of the seismic excitation along the buried
structure. Besides, the depth of the point of study
and the value of the period of interest can also in-
fluence the type of response.

6 ACKNOWLEDGMENTS

The authors would like to thank Professor En-
rique Alarcén, as his ideas, questions and sugges-
tions triggered this piece of research. They also
wish to thank him for his contributions and the
fruitful discussions concerning to the problem stud-

ied and model developed.

This work was supported by the Ministerio de
Economia, Industria y Competitividad and the
Agencia Estatal de Investigacién of Spain and
FEDER through research projects BIA2014-57640-
R and BIA2017-88770-R. .

REFERENCES

[1] Eurocode-8. Design of Structures for Earth-
quake Resistance. Part 1: General Rules, Seis-
mic Actions and Rules for Buildings. European
Standard EN-1998-1, CEN/TC 250: Brussels,
2003.

[2] A. Santana, J. J. Aznarez, L. A. Padrén, and
O. Maeso. A criterion to assess the relevance
of structural flexibility on the seismic response

of large buried structures. Soil Dynamics and
Earthquake Engineering, 106:243-253, 2018.

[3] S. P. Timoshenko. On the correction for shear
of the differential equation for transverse vibra-
tions of prismatic bars. Philosophical Magazine
Series 6, 41(245):744-746, 1921.

[4] J. Vega, J. J. Azndrez, A. Santana, L. A.
Padrén, E. Alarcén, J. J. Pérez, and O. Maeso.
On soil-structure interaction in large non-
slender partially buried structures. Bull Earthq
Eng, 11:1403-1421, 2013.

198



"' fefencia

PMamica Estr .'1 1
a Es |
o 20-27 jun

AS D IABSE

‘Spanish Group

Banco Caminos
banco privado




	Organization
	Preface
	Plenary keynote lecture
	SECTION 1: Structural dynamics
	blueSENSITIVITY ANALYSIS IN STRUCTURAL DYNAMICS USING STATISTICAL METHODS.J. Cara, C. González, J.M. Mira
	blueFirst results of fragility curves of single story, double bay unreinforced masonry buildings in Lorca.B. Orta, S. San Segundo, J. Cervera
	blueTISSUE ULTRASOUND MECHANICS AND BIOREACTORS.J. Melchor, A. Callejas, I.H. Faris, and G. Rus
	blueDYNAMIC STUDY OF MODERATELY THICK PLATES BY MEANS OF AN EFFICIENT GALERKIN METHOD.J.M. Martínez-Valle
	blueDAMAGE LIMITS IN THE FAÇADES AND PARTITIONS OF BUILDINGS SUBJECT TO THE SEISMIC ACTION.R. Álvarez Cabal, E. Díaz-Pavón, E. Díaz Heredia and E. Carricondo Sánchez
	bluePROGRESSIVE STRUCTURAL COLLAPSE POSSIBLE CAUSES OF IMPLEMENTATION IN THE SPANISH REGULATIONS. WAYS TO AVOID IT.J. Tortosa del Carpio
	blueTHE EFFECT OF CORE THICKNESS OF VISCOELASTIC SANDWICHES ON THE DYNAMIC RESPONSE OF A LIFT.J. Iriondo, L. Irazu, X. Hernández and M.J. Elejabarrieta
	SECTION 2: Tests and dynamic monitoring, damage detection, system identification, vibration control
	blueTUNING A PHASE-CONTROLLED SMART TMD FOR BROAD-BAND-FREQUENCY-VARYING VIBRATION MODES.J.M. Soria, I.M. Díaz, J.H. García-Palacios, C. Zanuy and X. Wang
	blueDYNAMIC CHARACTERIZATION AND SERVICEABILITY ASSESSMENT OF A TIMBER FOOTBRIDGE.Á. Magdaleno, N. Ibán, V. Infantino and A. Lorenzana
	blueON THE SEARCH OF MULTIPLE TUNED MASS DAMPER CONFIGURATIONS FOR A VIBRATION MODE WITH CHANGING MODAL PROPERTIES.C.A. Barrera Vargas, J.M. Soria, X. Wang, I.M. Díaz and J.H. García Palacios
	blueEXPERIMENTAL ANALYSIS OF THE EFFECT OF RHYTHMIC DYNAMIC CROWD LOADS ON STADIUM GRANDSTANDS.J. Naranjo-Pérez, N. González-Gámez, J.F. Jiménez-Alonso, F. García-Sánchez and A. Sáez
	blueMODAL ANALISYS AND FINITE ELEMENT SIMULATION OF THE TOWER OF THE LABORAL CITY OF CULTURE IN Gijón.M. López-Aenlle, R.P. Morales, G. Ismael, F. Pelayo and A. Martín
	blueDYNAMIC BEHAVIOR OF A FOOTBRIDGE IN GIJóN SUBJECTED TO PEDESTRIAN-INDUCED VIBRATIONS.G. Ismael, M. López-Aenlle and F. Pelayo
	blueMOTION-BASED DESIGN OF MULTIPLE TUNED MASS DAMPERS TO MITIGATE PEDESTRIANS-INDUCED VIBRATIONS ON SUSPENSION FOOTBRIDGES.M. Calero-Moraga, D. Jurado-Camacho, J.F. Jiménez-Alonso and A. Sáez
	blueMEASUREMENT OF THE STRESS IN TENSION BARS USING METHODS BASED ON THE IMAGE.B. Ferrer and D. Mas
	blueFOUNDATION ANALYSIS FOR DYNAMIC EQUIPMENT: DESIGN STRATEGIES FOR VIBRATION CONTROL.D. Marco, J.A. Becerra, A.N. Fontán and L.E. Romera
	blueBUILDING INFORMATION MODELING (BIM) AND HISTORICAL ARCHITECTURE: A PROPOSAL FOR THE ENERGY PREDICTIVE PERFORMANCE ASSESSMENT.Ó. Cosido, R. Marmo, P.M. Rodríguez, A. Salcines, M. Tena and D. Basulto
	blueMODAL SCALING OF STRUCTURES BY OPERATIONAL AND CLASSICAL MODAL ANALYSIS.F. Pelayo, M.L. Aenlle, R. Brincker and A. Fernández-Canteli
	blueENHANCEMENT OF VIBRATION PEDESTRIAN COMFORT OF A FOOTBRIDGE VIA TUNED MASS DAMPER.M. Bukovics, J.M. Soria, I.M. Díaz, J.H. García-Palacios, J. Arroyo and J. Calvo
	blueDYNAMIC ANALYSIS OF A LIVELY DINNING HALL FLOOR: TESTING AND MODELLING.J.H. García-Palacios, I.M. Díaz, X. Wang, J.C. Deniz, J.M. Soria and C.M. de la Concha
	blueOPERATING STATE IDENTIFICATION OF A HIGH-SPEED TRAIN WITH ANALYSIS OF THE VIBRATION SIGNAL.A. Bustos, H. Rubio, C. Castejón and J.C. García-Prada
	blueDYNAMIC TEST AND VIBRATION CONTROL OF A TWO-STORY SHEAR BUILDING MODEL.I. Embid, C.M. de la Concha, I.M. Díaz, J.H. García-Palacios and J.C. Mosquera
	blueACTIVE VIBRATION CONTROL OF HUMAN-INDUCED VIBRATIONS: FROM SISO TO MIMO.I.M. Díaz, E. Pereira, X. Wang and J.H. García-Palacios
	blueSTEP-BY-STEP GUIDE FOR MIMO ACTIVE VIBRATION CONTROL: FROM THE DESIGN TO THE IMPLEMENTATION.X. Wang, E. Pereira, I.M. Díaz and J.H. García-Palacios
	blueEFFICIENT SIZING OF ISOLATED FOUNDATIONS FOR TESTING SYSTEMS.J. Ramírez-Senent, G. Marinas-Sanz, J.H. García-Palacios and I.M. Díaz
	SECTION 3: Bridge dynamics
	blueDYNAMIC RESPONSE OF A SHORT SIMPLY-SUPPORTED GIRDER BRIDGE UNDER RAILWAY EXCITATION: EFFECT OF BRACING BEAMS ON THE TRANSVERSE BEHAVIOURE. Moliner, A. Romero P. Galvín and M.D. Martínez-Rodrigo
	blueRESONANCE AND CANCELLATION IN DOUBLE-TRACK SIMPLY SUPPORTED RAILWAY BRIDGES: THEORETICAL PREDICTIONS VERSUS EXPERIMENTAL MEASUREMENTSM.D. Martínez-Rodrigo, E. Moliner, P. Galvín and A. Romero
	blueDYNAMIC ANALYSIS OF A SKEW I-BEAM RAILWAY BRIDGE: EXPERIMENTAL AND NUMERICAL.C. Velarde, J.M. Goicolea, K. Nguyen, J. García-Palacios, I. M. Díaz and J.M. Soria
	blueTRAIN-SPEED SENSITIVITY ANALYSIS FOR MAXIMUM ENVELOPES IN DYNAMICS OF RAILWAY BRIDGES.A.E. Martínez-Castro and E. García-Macías
	blueASSESSMENT OF LATERAL VIBRATIONS OF FOOTBRIDGES USING A FREQUENCY DOMAIN APPROACH.R.G. Cuevas, F. Martínez and I.M. Díaz
	blueDYNAMIC ANALYSIS OF A CULVERT-TYPE STRUCTURES IN HIGH SPEED LINES.A. Fraile, M.F. Báez, J. Fernández and L. Hermanns
	blueANALYSIS OF THE LIFTING PROCESS OF BRIDGE SEGMENTS.L.M. Lacoma, J. Rodríguez, F. Martínez and J. Martí
	blueDYNAMIC LOAD MODELS FOR NEW OR EXISTING RAILWAY BRIDGES.J.M. Goicolea, K. Nguyen, C. Velarde and E. Barrios
	SECTION 4: Computational dynamics
	blueMESHFREE MODELING OF DYNAMIC FRACTURE IN FIBRE REINFORCED CONCRETE.R.C. Yu, P. Navas and G. Ruiz
	blueDYNAMIC ANALYSIS PERFORMED BY COMMERCIAL SOFTWARE.J. Pereiro-Barceló
	blueGENERAL MULTI-REGION BEM-FEM MODEL FOR FLUID/SOIL AND SHELL INTERACTION PROBLEMS.J.D.R. Bordón, J.J. Aznárez and O.F. Maeso
	SECTION 5: Dynamics of materials, vibroacoustics, wave propagation in solids
	blueEFFECT OF MAGNETIC FIELD ON THE DYNAMIC BEHAVIOUR OF THE SMART SANDWICHL. Irazu and M.J. Elejabarrieta
	blueDYNAMIC BEHAVIOUR OF VISCOELASTIC LAMINATED ELEMENTS AT DIFFERENT TEMPERATURES F. Pelayo, M. López-Aenlle and G. Ismael
	blueSCOPING ASSESMENT OF FREE-FIELD VIBRATIONS DUE TO RAILWAY TRAFFICD. López-Mendoza, P. Galvín, D.P. Connolly and A. Romero
	blueA 2.5D SPECTRAL FORMULATION TO REPRESENT GUIDED WAVES WITH ACOUSTIC AND SOLID INTERACTIONF.J. Cruz-Muñoz, A. Romero, A. Tadeu and P. Galvín
	SECTION 6: Seismic engineering, soil-structure dynamic interaction
	blueANALISYS OF CRITICAL SITUATION IN THE DYNAMIC AND SEISMIC STRUCTURAL RESPONSE OF A CANTILEVER BRIDGE. DDBD AND ENERGY BALANCE.C. Iturregui, K. Nguyen, I.M. Díaz, J.H. García Palacios, J.M. Soria and A. Atorrasagasti-Villar
	blueKINEMATIC BENDING MOMENTS IN OWT MONOPILES AS A FUNCTION OF THE GROUND TYPE.L.A. Padrón, J. Herrera, J.J. Aznárez and O. Maeso
	bluePARAPET WALL FRAGILITY.L. Navas-Sánchez, J. Cervera, J.M. Gaspar-Escribano and B. Benito
	blueDIRECT MODEL FOR THE DYNAMIC ANALYSIS OF PILED STRUCTURES ON NON-HOMOGENEOUS MEDIA.G.M. Álamo, J.J. Aznárez, L.A. Padrón, A.E. Martínez-Castro, R. Gallego and O. Maeso
	blueDEFINITION OF THE SEISMIC ENVIRONMENT OF THE TOKAMAK COMPLEX BUILDING OF ITER FUSION FACILITY.F. Rueda, D. Combescure, L. Maqueda, J. Olalde, L. Moya and V. Domínguez
	blueLOOKING FOR CRITERIA TO ASSESS THE RELEVANCE OF STRUCTURAL FLEXIBILITY ON THE RESPONSE OF LARGE BURIED STRUCTURES SUBJECT TO SEISMIC ACTION.A. Santana, J.J. Aznárez, L.A. Padrón and O. Maeso
	blueNUMERICAL MODEL FOR THE ANALYSIS OF THE DYNAMIC RESPONSE OF THE SORIA DAM INCLUDING SOIL?STRUCTURE INTERACTION.J.C. Galván, L.A. Padrón, J.J. Aznárez and O. Maeso
	blueNUMERICAL SIMULATION OF SHAKING TABLE TESTS ON A REINFORCED CONCRETE WAFFLE-FLAT PLATE STRUCTURE.D. Galé-Lamuela, A. Benavent-Climent and G. Gonzalez-Sanz
	blueCHARACTERIZATION OF THE BEHAVIOR OF SEISMIC DAMPERS WITH SHAPE MEMORY ALLOYS.G. González-Sanz, D. Galé-Lamuela and A. Benavent-Climent
	blueSHAKING TABLE TESTING ON SEISMIC POUNDING OF A RC BUILDING STRUCTURE.A. Kharazian, F. López Almansa, A. Benavent Climent and A. Gallego
	blueDYNAMIC MODELING OF FLUID-DRIVEN EARTHQUAKES IN POROELASTIC MEDIA.P. Pampillón, D. Santillán, J.C. Mosquera and L. Cueto-Felgueroso
	blueCONSTRUCTION OF ELASTIC SPECTRA FOR HIGH DAMPING.J. Conde-Conde and A. Benavent-Climent
	blueDYNAMIC SOIL-STRUCTURE INTERACTION IN AN OFFSHORE LATTICE TOWER.A.E. Martínez-Castro, J.M. Terrés Nícoli and C. Mans
	SECTION 7: Non-linear dynamics, dynamics of multibody systems, biomechanics, impact actions and explosions
	blueSYMMETRY-PRESERVING FORMULATION OF NONLINEAR CONSTRAINTS IN MULTIBODY DYNAMICS.J.C. García Orden
	blueSIMULATION STUDY OF THE INFLUENCE OF DESIGN PARAMETERS ON A VIBROCOMPACTION PROCESS.J. González-Carbajal, D. García-Vallejo and J. Domínguez
	blueA NEW APPROACH BASED ON SPARSE MATRICES TO EFFICIENTLY SOLVE THE EQUATIONS ARISING FROM THE DYNAMIC SIMULATION OF MULTIBODY SYSTEMS.Antón, J.A. and Cardenal, J.

	Author index













