PROCEEDINGS
of the

TENTH
WORLD
CONFERENCE
EARTHQUAKE
ENGINEERING

19-24 July 1992
Madrid
Spain

Organized by
Asociacién Espafiola de Ingenieria Sismica

Sponsored by
International Association for Earthquake Engineering

__%1
’.'kgh'?:“ﬁw

a8
Published by

A.A.Balkema / Rotterdam / Brookfield / 1992



Earthquaka Engineering, Tenth World Conference © 1392 Balkema, Rottardam. ISBN 905410060 5

Contents of Volume 8

10 Structural analysis and design

10.5 Reinforced concrete structures

Influence of some parameters on the inelastic earthquake response using different hysteretic 4209
models for reinforced concrete

J.C.Esquivel

Bidirectional behavior of R/C weak model structure 4217

Y. Nakano, FE Kumazawa & T.Okada

Models of critical regions and their effect on the seismic response of reinforced concrete frames 4221
F.C.Filippou & N.Zulfigar

Finite element analysis of reinforced concrete structures under monotonic and cyclic loads 4227
H.-G.Kwak & F.C.Filippou

A study on damping effect of dissipation energies by viscous damping and hysteresis loop 4233

on earthquake responses
M.Kibayashi, T. Hisatoku, T. Nagano, T. Kitano, H.Yoshida & M.Ohue

A model of plasticity coupled to damage for RC frames 4239
A.Cipollina, R. Febres-Cedillo & J.Florez-Lopez

Linear analysis of R/C buildings for the Whittier earthquake 4245
M.Saiidi, E.Maragakis & S.Feng

Performance of R/C buildings in the 1985 Chile earthquake 4251
R.Riddell

Seismic capacity of reinforced concrete buildings which suffered 1987 Chibaken-toho-oki 4257

earthquake
M. Murakami, K. Hara, HYamaguchi & S.Shimazu

Seismic behavior of reinforced concrete frame structures 4263
M_E Bendimerad & H.C.Shah

Seismic actions on the different floors of R/C buildings 4269
L.Decanini & A.Giuffré

Seismic evaluation of lightweight RC flat plate building in region of low to moderate seismicity 4275
R\Valles, 8.K. Kunnath & A.M.Reinhorn

Vil



Seismic coefficient distribution of high-rise reinforced concrete buildings
K. Shimazaki

Simple analysis of RC frames with soft first story
P.G. Papadopoulos

General 3D-analysis of asymmetric multistorey R.C. structures
A Elenas

Displacement based design of RC structures
J.P.Moehle

3-D inelastic earthquake response of RC frames with shear walls
J Fu, A.Shibata, J.-i.Shibuya & T.Saito

Use of wall macroscopic models in the nonlinear analysis of RC frame-wall structures
AVulcano

Inelastic modelling of backbone curve and hysteresis rules for low-rise R.C. perforated shear

walls
J-8Yang, FY.Cheng & M.S.Sheu

Simplified formula for estimating maximum strength of multistory framed shear walls
and discriminant of their failure modes
M.Mochizuki & N.Onozato

Reinforcement detailing in RCC building frames
P.Dayaratnam

A study on the ultimate strength and ductility of circular reinforced concrete columns
with multi-directional diagonal reinforcements
T. Murakami, T. Fukushima, K. Minami & M. Wakabayashi

Development of reinforced concrete encased steel brace with high ductility capacity
T.Nagao & S.Takahashi

An analytical evaluation of the ductility of reinforced concrete members
H.Nakamura, J Niwa & T.Tanabe

Design requirements for ductile RC frame structures
Y.Sakai & HAoyama

Shear failure of R/C members after flexural yielding
T.Ichinose

Estimation of deformation capacity of reinforced concrete columns failing in flexure
K.Masuo

Flexural behavior of reinforced concrete columns in square steel tube
Y.P.Sun & K.Sakino

Strength and ductility of reinforced concrete columns with interlocking spirals
H.Tanaka & R.Park

Cyclic post-elastic behavior of critical regions of R.C. beam-column joints
S.Albanesi & S.Biondi

A consistent seismic design concept of prestressed concrete buildings
- FWatanabe, M.Nishiyama & H Muguruma

Vil

4281

4287

4293

4297

4303

4309

4313

4321

4325

4329

4335

4343

4349

4355

4359

4365

4371

4377

4383



Earthquake response characteristics of prestressed concrete building structures
S.Qkamoto & H.Kato

Tests on precast concrete resisting frame components typical from New Zealand
J.1 Restrepo, R.Park & A.H.Buchanan

Seismic connections for precast concrete structures
J EStanton, N.M. Hawkins & M.O. Eberhard

Correlation of observed seismic performance of a typical Greek R.C. structure with numerical

predictions
D.Mpoufidis, G.C.Manos & M.K Triamataki

10.6 Steel structures

The resonance responses of steel structure with sliding floor loads
T.Okada & K.Takanashi

Reliability of steel frame buildings under seismic load
D.A.Foutch, C-Y.Yu & Y. K Wen

Collapse modes of steel frames under earthquake excitations
L.Meng, K.Takanashi & K.-1.0hi

Nonlinear seismic response of infilled steel frames
C.Z.Chrysostomou, PGergely & J F.Abel

Nonlinear dynamic analysis of X-steel braces for design use
T.Hirotani, H.Taniguchi, M.Yamamoto & M.Izumi

The seismic behaviour of steel frames with random material variability
F.M Mazzolani, E.Mele & V.Piluso

Parametric optimal design of steel structures
K. Z.Truman & D.J. Petruska

Plastic design of steel EBFs connected to R.C. walls
N.Scibilia & P.Colajanni

Study on the behavior of buildings using steel with low yield point
AWatanabe & H.Nakamura

Influence of the cross-section of steel beam columns on the seismic design
L.Calado

Use of vertical shear-links in eccentrically braced frames
E.Fehling, W.Pauli & J.G.Bouwkamp

Collapse simulation of steel frames with local buckling
K.Takanashi, K-i.Ohi, L. Meng & Y.Chen

Study on seismic capacity of super-high tensile steel braced frames
Y. Koitabashi, K.Ukai & Y.Kono

Effect of joint panels on elastic-plastic behavior of moment resisting frames
M.Tabuchi, H. Kanatani, T. Kamba, M.Yamanari & H.Uemori

4389

4395

4403

4409

4419

4423

4429

4435

4439

4445

4453

4459

4465

4469

4475

4481

4485

4491



A component-based model for beam-column connections 4495
PJ Madas & A.S. Elnashar

Variation and prediction of deformation capacity of steel beam-columns 4501
M. Nakashima

The effect of weak beam-to-column joint panels on seismic performance of steel building 4509
structures

T Hasegawa & H.Yamanouchi

10.7 Masonry, composite and wood structures

Earthquake analysis on five-story reinforced masonry building — Analyses on service and yield 4517
phase response

M Teshigawara

Seismic force reduction factor for masonry building 4521
M.O.Moroni, M. Astroza & J Gémez

On the lateral strength of multistory masonry walls with openings and horizontal reinforcing 4525
connections

D.Abruzzese, M.Como & G.Lanni

Seismic behaviour of old masonry structures 4531
E.Karaesmen, C.Erkay, N.Boyaci & A.LUnay

- Review of the seismic performance of unreinforced masonry walls 4537
L.Boussabah & M.Bruneau
Hysteretic analysis of composite beam-to-column joints 4541
WKim & L.-WLu
Shear walls in hybrid construction for aseismic design 4547
AM.Pradhan & J.G. Bouwkamp
Analytical model of beam-column connections between steel beams and reinforced concrete 4553
columns
N.Sakaguchi, HTominaga & Y.Murai
Seismic performance of a glued-laminated timber frame 4559

I.Sakamoto, Y.Ohashi, M.Inayama & H.Isoda

Experimental and analytical study on the seismic resistibility of wooden wall-frame constructions 4565
subjected to horizontal forces
K. Miyazawa

Predictive and diagnostic analysis models for masonry buildings 4569
G.R.Kingsley, F.Seible & A.G. Kiirkchiibasche

Comparison of different material models in simulating masonry behaviour under horizontal loads 4575
D.Liberatore, F.Braga, E.Mancinelli & §.Mazzolani

Controlling seismic damage in precast large panel structures 4581
D.Hum & O.A. Pekau




11 Special structures and industrial facilities
11.1 Arch and gravity dams
Seismic behaviour of arch dams including site effects 4589
v D.Milovanovitch, PThomas & E.Bourdarot
Nonlinear earthquake analysis of arch dam/reservoir 4595
G.L.Fenves, S.Mojtahedi & R.B.Reimer
Model for the seismic analysis of arch dams including interaction effects 4601
J.Dominguez & O.Maeso
Finite element seismic analysis of dams including interaction effects — Computational model 4607
and validation
J. Miquel, E.Qfate & J. Buil
Safety evaluation of arch dams under seismic actions 4611
R.Cdmara & S.B.Oliveira
Three-dimensional dynamic simulation analysis of existing arch dam 4617
YAriga
Modeling of dam-foundation interaction in analysis of arch dams 4623
A.K.Chopra & HTan
Influence of cracking on the earthquake response of concrete gravity dams with reservoir 4627
G.Feltrin, M.Galli & H.Bachmann
Dam stability and time-dependent coefficient of friction 4633
B.Zadnik & T. Paskalov
Behaviour of Gilan dams during Iran earthquake of June 1990 4639
M.R.Maheri
Seismic evaluation of gravity dams — Practical aspects 4645
B.H.Fan & J.J.Sled
Efficient solution schemes for fluid-structure-soil interaction problems 4651
M.Galindo, M.Cervera & J.Oliver
Treatment of interaction effects in the seismic response of gravity dams 4657
J.L.Humar & R.Chandrashaker
Earthquake resistant design of gravity-type and soil structures with friction response spectrum 4663
S.Igarashi
The strong motion observation investigation of cracks in Xinfengjiang dam 4671
J-0 Xie
Nonlinear seismic behaviour of gravity waterfront walls 4677
A.Noorzad & K.Bargi
Nonlinear modelling of the recorded response of Matahina Dam 4683
G.H McVerry & J.X.Zhao
New method for time-domain analysis of dam-reservoir interaction 4689
B.Weber

Xl




Seismic analysis of a continuous underground deep wall
S.G Nomachi, K.G.Matsuoka, N.Kishi, M. Takahashi & K. Kohari

Probabilistic evaluation of the response of arch dam-reservoir systems to uncorrelated seismic

excitation
M.Ciccotelli & F.Bettinali

Arch dams non-linear seismic analysis using a joint finite element
L.Bolognini, P Masarati, A.Dusi & C.Galimberti

11.2 Earth dams

Seismic response analysis of a filldam with three-directional input of earthquake motion
M.Yasunaka & S.Masukawa

Analysis of longitudinal vibration of earth dam in triangular canyons
ZXu

Numerical model for evaluating the seismic response of earth dams
V.G.Breaban, A.1.Chiriac & M.C.lordache

Seismic analysis of Melado dam
F.Rodriguez-Roa, G.Noguera & J.L.Osorio

System identification of nonlinear seismic response of earth dams
H.S.Sayed & A.M.Abdel-Ghaffar

Application of the Newmark method to the results obtained from a dynamic finite element

analysis of an earth dam
C.Olalla, V.Cuéllar & J.L.Monte

Effect of the construction procedure on the dynamic behaviour of the clay in the core of an earth

dam
C.Oteo, M.E.Martin, M.T. Mateos, V.Cuéllar & C.Olalla

11.3 Bridges

Response spectrum method for incoherent support motions
A.Der Kiureghian & A.Neuenhofer

An investigation into the effect of earthquake on bridges
R.Alireza & G.Amin

Covariance analysis of multisupported linear structures
ELuz & §.K.Chen

Tall bridge pier with superstructure-pier-foundation interaction
M.ETuna, HCan & EAumtay

A study on the Cypress Viaduct collapse and seismic performance of a retrofitted bent
H.Ohuchi, T Matsuda & Y.Goto

Stability of arch bridges on elastic soil
N.M Auciello

xn

4695

4699

4705

4713

4719

4723

4727

4733

4741

4747

4757

4763

4769

4773

4779

4785



T

Reliability analysis on bridge piers subjected to seismic load 4791
C. Leelawat, T.Niiro & E.Kuribayashi

Earthquake resistant design of a long-period cable-stayed bridge 4797
M. Kitazawa, K. Nishimori, J. Noguchi & I.Shimoda

Damping characteristics of cable stayed bridges 4803
K Kawashima & S.Unjoh

Dynamic analysis of cable stayed bridges by means of 3D analytical and physical modelling 4809
M.A.Garevski & R.T.Severn

Nonlinear seismic response analysis of long-span cable-stayed bridge 4815
L.Fan, 8. Hu & WYuan

Seismic safety of prestressed concrete cable-stayed bridges 4821
S.Yamanobe, A.S.Cakmak, T Takeda & T.Ichinomiya

A method for evaluating earthquake resistant behaviour of bridge 4827
X-L.Zhang & X.-Y.Yan

Calculation of natural periods of bridge structures by using static frame method 4833
Y.Matsui, T. Hayashikawa, Y. Kakuta, T. Kaneko & N.Sugawara

Dynamic response analysis of three-dimensional strutted rigid-frame bridge with horizontally 4839
bent-angles

T.Hayashikawa, Y. Kakuta, T. Kaneko, Y. Matsui & N. Sugawara

Seismic performance evaluation of suspension bridges : 4845
A.M Abdel-Ghaffar, A.-S.M.Niazy & S.F.Masri

Limitations for a ductile design of bridges 4851
R.G.Flesch

Bridge abutment sliding and its seismic response in liquefied areas 4857
YS.Liu & FZ Huang

Dynamic structure-vehicle interaction for seismic load evaluation of highway bridges 4861
H.Kameda, Y.Maekawa, N.Sasaki & Y. Murono

Inelastic seismic response of pile supported bridge piers 4867
ZFeng & X.Zhu

Alemagna motorway, Venezia-Munich: Dynamic behaviour of Fadalto viaduct 4873
L. Briseghella

Inspection and reconstruction of bridges after earthquakes in the Caucasus 4877
G.S.Shestoperov & V.1.Shesterikov

Dynamics and dispersion mechanism in a four span bridge 4881
S.Kitagawa, K.Uno, T.Aso & TYasumatsu

Damage assessment of existing bridge structures with system identification 4887
W-JKim & A.H.-S.Ang

Seismic analysis of isolated bridges 4893
C.Nuti

X




Quantification of behaviour coefficients for RC bridges 4897
C.TVaz

Importance of local modes in seismic response of bridges 4903
C.Huerta, E.Laso, S.Gomez-Lera & E.Alarcon
Author index for Volume 8 4909

XV




