PROCEEDINGS
of the

TENTH
WORLD
CONFERENCE
EARTHQUAKE
ENGINEERING

19-24 july 1992
Madrid
Spain

Organized by
Asociacién Espaiola de Ingenieria Sismica

Sponsored by
International Association for Earthquake Engineering

Published by
A.A.Balkema / Rotterdam / Brookfield / 1992



Earthquake Engineering, Tenth World Conference © 1992 Balkema, Rottardarn. ISBN 90 5410 060 5

Contents of Volume 6

9 Experimental methods of structure and elements, benchmarks and databanks

9.6 Reinforced concrete beams and slabs

Deformation capacity of reinforced concrete beams used high strength concrete and reinforcement 3077
H.Igarashi, M.Takeuchi, M. Arai, H. Murakami, S.1zumita & M. Fujisawa

Characteristics of fatigue damage for reinforced concrete beams under reversed cyclic loading 3083
H.Kinugasa & S.Nomura

Energy dissipation of reinforced concrete beams under reversed cyclic loading 3089
S.Inoue, S.Nakata, T. Miyagawa & M. Fujii

Test of reinforced concrete beams with lap splices at hinge region 3095
M.Yoshimura & K.Tsumura

Effect of bond and dowel action on shear capacity of RC beams 3101
K. Kobayashi

Ultimate shear force of R/C beam failed in bond splitting 3107
HTakagi & H Matsubara

Seismic resistance of fiber-reinforced slab-column connections 3113
A.J Durrani & A.J.Diaz

Loading tests and analyses of various types of reinforced concrete slabs under different 3117

deformation speeds
H.Saito, A. Imamura, M. Takeuchi, Y. Kasai, S.0kamoto & M.Yoshimura

Model experiments concerning the seismic behaviour of nuclear power-plant turbo-generator 3121
platform
L.Ciongradi, R.Ciornei, M.Budescu, D.Stefan & D.Diaconu

9.7 Reinforced concrete beam-column joints and connections

Behaviour of semi-rigid prestressed connections of concrete structural elements under cyclic 3127
loading

R.Dimitrijevi¢

Seismic performance of precast concrete beam-column joints 3131
JJ Castro, TYamaguchi & H.Imai

Vil



Pseudo-dynamic tests on composite steel/concrete joints
D.R.Constantinescu, Jvan Kann, A M. Pradhan, HW.Ashadi & J.G.Bouwkamp

High-strength concrete beam-column joints
SWShin, K.S.Lee & S.K.Ghosh

Behavior of high-strength R/C beam-column joints
K Kitayama, S.Lee, 5.0tani & H.Aoyama

Bond decay of beam bars in joint region under load reversals
Sh.Morita, Sh.Fujii, H Murakami & T.Yamada

Experimental studies on shear performances of RC interior column-beam joints with
high-strength materials
H.Noguchi & T. Kashiwazaki

Seismic behaviour of steel fiber concrete beam-column
1.Olariu, A M.loani, N. Poienar & M.Cociardi

Behaviour of panel zones in extended end-plate joints
A.Osman & A.Ghobarah

Seismic behaviors of beam-column joint of reinforced concrete exterior frame under varying axial

load
Y.Owada

Earthquake loading on R/C beam-column connections
G.S.Raffaelle, T.R.Gentry & J K Wight

Bond performance of a lapping joint developed for precast concrete columns
R.Yanez, TYamaguchi & H.Imai

Behavior of exposed-type ‘fixed’ column base connected to riser foundation concrete
S.Igarashi, S.Nakashima, H.Kadoya & M.Suzuki

Dynamic restoring force characteristics of steel tube filled with super-high strength concrete
M.Saisho & K. Mitsunari

Concrete walls coupled by ductile steel link beams
K.A.Harries, W.D.Cook, R.G.Redwood & D.Mitchell

Tests of high-strength concrete interior beam-column-joint subassemblages
K. Oka & H.Shiohara

Bond performance of light-weight concrete beams with double-layer reinforcement
Y.Sonobe, M. Hirosawa, M. Fujisawa, T.Iwakura & T. Kanakubo

Cyclic tests on normal and lightweight concrete beam-column subassemblages
G.Monti & C.Nuti

9.8 Reinforced concrete walls

Experimental study on deformation capacity of reinforced concrete shear walls after flexural
yielding
T Nakachi, TToda & T. Makita

Vil

3139

3145

3151

3157

3163

3169

3175

3181

3185

3191

3197

3201

3205

3211

3219

3225

3231



Numerical-experimental study of the reinforced concrete shear-wall behaviour under the seismic 3237

excitation
B.Petrovit, N.Ivezi¢ & S.Nikoli¢-Brzev

Reinforced concrete shear walls stressed by horizontal loads 3241
S.llanca
Experimental and analytical studies on the seismic behavior of reinforced concrete frame-wall 3245

structural building
O.Chiba, T. Fukuda, T.Toritani, 5. Kikuta, T.Teramoto & H.Kihara

Behaviour of reinforced concrete walls subjected to alternating dynamic loads 3253
F Lafolie & M. Bouchon
Experimental studies on shear behavior of shear-wall used precast concrete 3257

K.Katori, S.Hayashi, M.Ohta, H.Yoshida & Y. Higashibata

Experimental research for the hysteretical behaviour of reinforced concrete wall system of special 3263

structural scheme
B.S.Simeonov, E.Gjorgievska, Y. Pak, JM.Pang & J Mun

Inelastic behaviour of reinforced concrete shear walls-energy approach 3269
S.Nikoli¢-Brzev, B. Petrovié & R.Folit

Effect of member characteristics on the response of RC structures 3275
A.S.Elnashai

Shear behaviors of precast concrete wall panel structures with top connecting reinforcements 3281
of CFRP bars in vertical joints

S.Mochizuki

Structural design equations and recommendations for multi-storey shear walls 3285
H.Hiraishi, HTomatsuri, S. Mochizuki & Y. Kanoh

Tests and analyses of ultra-high strength reinforced concrete shear walls 3291
T.Kabeyasawa & K. Matsumoto

Structural investigation on the seismic performance of precast mixed shear walls 3299
H.Maniu, A.M.loani & E.Tripa

Seismic behaviour of walls with irregular openings 3303
FVYanez, R.Park & T. Paulay

Experimental and analytical studies of infill walls in reinforced concrete structures 3309
PGavrilovi¢ & V.Sendova

The racking behaviour of curtain wall glazing during simulated earthquake 3317
A.B.King & 8.J.Thurston

9.9 Reinforced concrete frames and buildings

A new test setup for cruciform beam-column subassemblages subjected to earthquake loading 3325
K Yoshimura, K. Kikuchi, M. Kuroki & K.Yoshida

Inelastic earthquake response of space reinforced concrete frames 3329
J.Shen & H.Du



Elasto-plastic behavior of one-twentieth scale RC frame
H Sakata & A.Wada

Lateral strength and plastic deformation of R.C. railway frame structure
N.Matsumoto, T Watanabe, T. Mishima & K. Yokota

Cyclic shear tests of gypsum roof diaphragms
M.-Mehrain & W.E.Gates

Real time and pseudodynamic tests on a SDoF reinforced concrete structure
E.Gutierrez, G.Magonette, D.Tirelli, G.Verzeletti & G. Franchioni

Behavior of existing non-seismically detailed reinforced concrete frames
A.Beres, R NWhite, P.Gergely, S.P. Pessiki & A.El-Attar

Development of advanced reinforced concrete buildings with high-strength and high-quality

materials
H.Aoyama, T.Murota, H Hiraishi & S.Bessho

Estimation of ductility of RC members under load reversals
N.B.Avilés & K. Maruyama

Tuned liquid damper using heat storage tanks
Y Kitada, K Ariizumi, T Tanaka, H Matsumoto, HWatanabe & K.Shioya

Dynamic and seismic tests on a prototype of a multistory building
L.Sanpaolesi, M. L. Beconcini, M.Casirati, M. Fumagalli & S.Viani

Analysis and testing of a flat slab concrete building
W.PGraf & M.Mehrain

Vibration tests and earthquake analysis of two actual axisymmetric structures
N.C.Singhal & A.R.Chandrasekaran

Forced vibration test on a horizontally ‘+’ planned SRC building
S.Miwa, Y. Maekawa, M.Yamamoto, B.Guan & T.Minami

Experimental study of the church ‘Sveta Sofia’ in Sofia
LTz.Tzenov & S.L.Dimova

Practical ductility assurance of structures for aseismic design
M Yamada

Microseismic noise investigation on the site of sensor factory
T.P.Stoyanov

The behaviour of infilled reinforced concrete frames under horizontal cyclic loading

F.Pires & E.Cansado Carvalho

9.10 Composite structures

Research on earthquake resistant capacity of composite structures using high strength steel

M Wakabayashi

Behavior of composite columns under seismic conditions
J.M.Ricles & S.A. Paboojian

3335

3341

3347

3353

3359

3365

3371

3377

3381

3387

3393

3399

3403

3409

3415

3419

3425

3431




Seismic in-plane shear resistance of steel-deck concrete composite slabs with a bottomless trench 3437

duct
Y Fukuda, S Watanabe, H. Kami, K.Yoshida, TTogawa, K.Yoshimura & K. Kikuchi

Results and correlative analysis of a composite two storey eccentric braced frame test
R.Kanz, B.Schneider & J.G. Bouwkamp

Seismic performance of precast concrete columns with lapping joints under shear forces
H.Imai, TYamaguchi & T. Kobayashi

Comparison of R/C and composite frames for earthquake resistant design
J.G. Bouwkamp & E.Fehling

Shear strength of Steel-Hoop-Concrete composite column
T.Suzuki, K.Takiguchi & H.Hotia

9.11 Masonry and adobe structures

Experimental study on earthquake-resistant design of confined masonry structures
K. Ishibashi, R.Meli, S. M. Alcocer, F.Leon & T.A.Sanchez

- Strength and behavior of unreinforced masonry elements
D.PAbrams

- Structural analysis and damage evaluation of existing masonry buildings by dynamic
experimentation and numerical modeling
S.Chiostrini, P.Foraboschi & A.Vignoli

¢ Experimental evaluation of the dynamic behaviour of a stone masonry building causing
progressive damage
FAngotti, AVignoli, G.Giuseppetti & P.Panzeri

Pseudo dynamic tests of confined masonry buildings
H.Scaletti, V.Chariarse, C.Cuadra, G.Cuadros & T.Tsugawa

- Mechanical properties of old stone masonries
G.C.Beolchini

A hollow clay tile wall seismic performance program overview
J.E.Beavers, W.D.Jones & W.C.T.Stoddart

Behavior and design of multi-story masonry walls under in-plane seismic loading
R.E.Klingner & G.Leiva H.

< Cyclic behaviour of brick masonry walls
G.Magenes & G.M.Calvi

Shaking table study of a reinforced masonry building model
C.Modena, P.La Mendola & A.Terrusi

Seismic behaviour of a three-story half scale confined masonry structure
A.San Bartolomé, D.Quiun & D.Torrealva

+ Shaking table tests on strong motion damagingness upon unreinforced masonry
A.Pomonis, R.J.S.Spence, AW.Coburn & C.Taylor

Xl

3441

3447

3455

3461

3469

3475

3481

3487

3493

3499

3505

3511

3517

3523

3527

3533



3

Cyclic loading tests of confined masonry wall elements for structural design development
of apartment houses in the Third World
H.Kato, T.Goto, H.-Mizuno & M.liba

Feasibility of construction of two-storey adobe buildings in Peru
R.Morales & A.Delgado

Seismic behavior of steel frames with composite beams by pseudodynamic testing
K.Udagawa & H. Mimura

Review of existing in experimental testing of masonry structures subjected to horizontal loads
G.Manfredi, A.Masi & $.Mazzolani

9.12 Dams and nuclear power plants

Analytical and experimental investigation of dynamic behaviour of rock-fill dam model
M.Bojadziev & T. Paskalov

Dynamic testing of Outardes 3 gravity dam
P.Paultre, J. Proulx, Z.H.Duron, T M. Phat & O.Im

Experimental evaluation of the dynamic characteristics of Portuguese dams
A.C.Portugal & E.S& Caetano

Dynamic analysis of Las Cuevas dam
P.8.5éco e Pinto, J.P.Bilé Serra, R.J.C.Cdmara & S.B.Martins de Oliveira

Damping factors and resonant frequencies of a nuclear power plant estimated by observed
earthquake motion
K Miyazumi, K. Matsuda, T. Hosokawa, T. Nishiyama, N.Katoh & T.Masao

Seismic proving tests for nuclear power plant, no. 3
M Nakajima, H.Sato, Y. Karasawa, Y. Sasaki & J. Kawahata

Seismic proving tests for nuclear power plant, no. 1
K.Ohtani, H Shibata, M Watabe, 8. Kawakami & T.Ohno

Seismic proving tests for nuclear power plant, no. 2
Y.Shimazaki, H.Akiyama, M.Kato, S.Kusumoto, K. Fujita, E.Yoshikawa & K. Koyama

Author index for Volume 6

Xil

3539

3545

3551

3557

3565

3571

3579

3585

3591

3597

3603

3609

3615

T R N R R C——



