EARTHQUAKE OBSERVATIONS - - TIME HISTORIES

APPENDIX |

OF OBSERVED MOTIONS AND ESTIMATED RESPONSES

Table A1 provided the description of the three earthquakes that considered in this report.

Thisis followed by the display of a more complete set of the structural responsetime histories

(observed and simulated) related to this earthquakes.

Table A1 - Actual Earthquakes During the Operation Period of ABS

Time of Occurrence Epicenter Location Depth (KM) | Magnitude
April 10, 1992 Nerth latitude 35° 14"/ 89 4.9
(23:31) East longitude 139 38’
April 14, 1992 North latitude 36° 10’/ 62 5.0
{(12:03) East longitude 138 50’
May 11, 1992 North latitude 36" 32’/ 56 5.6
{19:07) East longitude 140° 32’
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1. Earthquake on April 10, 1992;

1) Response of 6th Floor in X-Direction
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2) Responses of 6th Floor in Y-Direction
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3) Responses of 3rd Fioor in X-Direction
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4) Responses of 3rd Floor in Y-Direction
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2. Earthquake on April 14, 1992:

1) Response of 6th Floor in X-Direction
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2) Response of 6th Floor in Y-Direction
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3) Responses of 3rd Floor in X-Direction
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4) Response of 3rd Floor in Y-Direction
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3. Earthquake on May 11, 1992:

1) Response of 6th Fioor in X-Direction
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2} Response of 6th Floor in Y-Direction
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3) Responses of 3rd Floor in X-Direction
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4) Response of 3rd Floor in Y-Direction
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NATIONAL CENTER FOR EARTHQUAKE ENGINEERING RESEARCH
LIST OF TECHNICAL REPORTS

The National Center for Earthquake Engineering Research (NCEER) publishes technical reports on a variety of subjects related
to earthquake engineenng written by authors funded through NCEER. These reports are available from both NCEER’s
Publications Department and the National Technical Information Service (NTIS). Requests for reports should be directed to the
Publications Department, National Center for Earthquake Engineering Research, State University of New York at Buffalo, Red
Jacket Quadrangle, Buffalo, New York 14261 Reports can also be requested through NTIS, 5285 Port Royal Road, Springfield,
Virginia 22161 NTIS accession numbers are shown in parenthesis, if available,

NCEER-87-0001

NCEER-87-0002

NCEER-87-0003

NCEER-87-0004

NCEER-87-0005

NCEER-87-0006

NCEER-87-0007

NCEER-87-0008

NCEER-87-0009

NCEER-87-0010

NCEER-87-0011

NCEER-87-0012

NCEER-87-0013

NCEER-87-0014

NCEER-87-0013

"First-Year Program in Research, Educanon and Technology Transfer,” 3/5/87, (PB88-134275/AS).

“Experimental Evaluation of Instantaneous Optimal Algorithms for Structural Control,” by R.C. Lin, T.T
Soong and A.M. Reinhorn, 4/20/87, (PB88-134341/A8).

"Expenimentation Using the Earthquake Simulation Facihities at University at Buffalo,” by A.-M. Remhorn and
R.L Ketter, to be published.

“The System Characteristics and Performance of a Shaking Table,” by J.S. Hwang, K C. Chang and G.C. Lee,
6/1/87, (PB88-134259/AS). This report 1s available only through NTIS (see address given above).

"A Finite Element Formulation for Nonlinear Viscoplastic Material Using a Q Model,” by O. Gyeb: and G.
Dasgupta, 11/2/87, (PB88-213764/AS5).

"Symbolic Manipulation Program (SMP) - Algebraic Codes for Two and Three Dimensional Finite Element
Formulations,” by X Lee and G. Dasgupta, 11/9/87, (PB88-219522/AS)

"Instantaneous Optimal Control Laws for Tall Buldings Under Seismic Excitanons.” by JN Yang. A.
Akbarpour and P. Ghaemmagham, 6/10/87, (PB88-134333/A85).

"IDARC: Inelastic Damage Analysis of Reinforced Concrete Frame - Shear-Wall Structures,” by Y I. Park,
AM Remhorn and § K. Kunnath, 7/20/87, (PB88-134325/AS)

"Liquefacnion Potential for New York State. A Preliminary Report on Sites in Manhanan and Buffalo,” by
M. Budhu, V. Vyayakumar, R.F. Giese and L. Baumgras. 8/31/87. (PB88-163704/AS). Thus report 1s
avatlable only through NTIS (see address given above)

"Vertical and Torsional Vibration of Foundations in Inhomogeneous Media,” by A S. Veletsos and K.W,
Dotson, 6/1/87, (PB88-134291/AS).

"Seismic Probabilisuc Risk Assessment and Seismic Margins Swdies for Nuclear Power Plants,” by Howard
H.M. Hwang, 6/15/87, (PB88-134267/A8).

"Parametric Studies of Frequency Response of Secondary Systems Under Ground-Acceleratnon Excitations,”
by Y Yong and Y.K. Lin, 6/10/87, (PB38-134309/AS).

"Frequency Response of Secondary Systems Under Seismic Excitation,” by I A. HoLung, J. Cai and Y.K. Lin,
7/31/87. (PB88-134317/AS)

"Modeilmg Earthquake Ground Motons in Seismically Active Regions Using Parametnic Tune Series
Methods,” by G W. Ellis and A.S. Cakmak, 8/25/87, (PB88-134283/AS).

"Detection and Assessment of Seismic Structural Damage,” by E. DiPasquale and A.S Cakmak, 8/25/87,
(PB88-163712/A8).
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NCEER-87-0016

NCEER-87-0017

NCEER-87-0018

NCEER-87-0019

NCEER-87-0020

NCEER-87-0021

NCEER-87-0022

NCEER-87-0023

NCEER-87-0024

NCEER-87-0025

NCEER-87-0026

NCEER-87-0027

NCEER-87-0028

NCEER-88-0001

NCEER-88-0002

NCEER-88-0003

NCEER-88-0004

NCEER-88-0003

"Pipeline Experiment at Parkfield, Cahfornia,” by J Isenberg and E. Richardson, 9/15/87, (PB88-163720/AS).
Thas report 15 available only through NTIS (see address given above),

"Dngital Simulation of Seismic Ground Motion,” by M. Shinozuka, G. Deodats and T. Harada, 8/31/87,
(PB88-155197/A8). This report is available only through NTIS (see address given above).

"Practical Considerations for Structural Control: System Uncertanty, System Time Delay and Truncation of
Small Control Forces,” JIN Yang and A. Akbarpour, 8/10/87, (PB88-163738/AS).

"Modal Analysis of Nonclassically Damped Structural Systems Using Canonical Transformation,” by J.N.
Yang, § Sarkani and F X. Long, 9/27/87, (PB88-187851/AS).

"A Nenstationary Solution in Random Vibration Theory,” by I R. Red-Horse and P.D. Spanos, 11/3/87,
(PB88-163746/AS).

"Honzontal Impedances for Radially Inhomogenecus Viscoelastic Soil Layers,” by A.S. Veietsos and K.W.
Dotson. 10/15/87. (PB88-150859/A8)

"Seismic Damage Assessment of Reinforced Concrete Members,” by Y 8. Chung, C Meyer and M.
Shinozuka, 10/9/87, (PB88-150867/AS). This report 1s available only through NTIS (see address given
above).

"Active Structural Control in Civil Engineering,” by T T. Soong, 11/11/87, (PB88-187778/AS).

"Vertical and Torsional Impedances for Radially Inhomogeneous Viscoelastic Soil Layers,” by K W. Dotson
and A S Veletsos, 12/87, (PB88-187786/AS)

"Proceedings from the Symposium on Seismic Hazards, Ground Motons, Soil-Liquefaction and Engineering
Practice m Eastern North America,” October 20-22, 1987, edited by K.H. Jacob, 12/87, (PB88-188115/A8).

"Report on the Whitier-Narrows, Califorma. Earthquake of October 1, 1987," by I
Pantelic and A. Reinhorn, 11/87, (PB88-187752/AS). Thus report is available only through NTIS (see address

given above).

"Design of a Modular Program for Transient Nonlinear Analysis of Large 3-D Building Structures,” by §
Srivastav and J.F. Abel. 12/30/87, (PB88-18795(/AS)

"Second-Year Program in Research, Education and Technology Transfer,” 3/8/88, (PB88-219480/AS)
"Workshop on Sesmic Computer Analysis and Design of Buildings With Interactive Graphics,” by W,
McGuire, JF Abel and C.H. Conley, 1/18/88, (PB88-187760/AS).

“Optimal Control of Nonlinear Flexible Structures,” by I.N. Yang, F X. Long and D. Wong, 1/22/88, (PB38-
213772/A8).

"Substructuring Techniques in the Time Domain for Primary-Secondary Structural Systems, by G D. Manolis
and G Juhn, 2/10/88, (PB88-213780/AS)

“lterative Seismic Analysis of Primary-Secondary Systems,” by A. Singhal, L.D. Lutes and PD Spanos,
2/23/88, (PB88-213798/AS).

"Stochastic Finite Element Expansion for Random Media,” by P.D. Spanos and R Ghanem, 3/14/88, (PB88-
213806/A8). )
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NCEER-88-0006
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NCEER-88-0015

NCEER-88-0020
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NCEER-88-0022

NCEER-88-0023

"Combirung Structural Optumization and Structural Control,” by F.Y. Cheng and C P. Pantelides, 1/10/88,
(PB88-213814/AS)

"Seismic Performance Assessment of Code-Designed Structures,” by HH-M. Hwang, I-W. Jaw and H-J Shau,
3/20/88, (PB88-219423/A8).

"Rehability Analysis of Code-Designed Structures Under Natural Hazards,” by H.H-M. Hwang, H. Ushiba
and M Shinozuka, 2/29/88, (PB88-229471/A8).

"Seismic Fragility Analysis of Shear Wall Structures.” by J-W Jaw and H.H-M. Hwang, 4/30/88, (PB39-
102867/AS).

"Base Isolation of a Multi-Story Buillding Under a Harmonic Ground Motion - A Comparison of Performances
of Vanous Systems,” by F-G Fan, G Ahmadi and 1.G Tadjbakhsh, 5/18/88, (PB89-122238/A5)

"Seismuc Floor Response Spectra for a Combined System by Green's Functions,” by F M. Lavelle, L A.
Bergman and P.D Spanos, 5/1/88, (PB89-102875/A8).

" A New Solution Techmique for Randomly Excited Hysteretic Structures,” by G.Q. Cai and Y K. Lin, 5/16/88,
(PB89-102883/AS).

"A Study of Radwation Dampwng and Soil-Structure Interaction Effects m the
by K. Weissman, supervised by J.H. Prevost, 5/24/88, (PB89-144703/AS).

Centrifuge,”

"Parameter Identification and Implementation of a Kinemauc Plasticity Model for Frictional Souls,” by J.H.
Prevost and D.V. Gniffiths, to be published.

"Two- and Three- Dimensional Dynamic Finite Element Analyses of the Long Valley Dam,” by D.V. Grffiths
and I.H. Prevost, 6/17/88, (PB89-144711/A8).

"Damage Assessment of Reinforced Concrete Structures i Eastern Unuted States,” by A M. Reinhom, M.}
Seidel, S K Kunnath and Y.J. Park, 6/15/88, (PB89-122220/A8).

"Dynamic Compliance of Vertically Loaded Stnp Foundations in Multilayered Viscoelastic Souls,” by S.
Ahmad and A.S.M. [srail; 6/17/88, (PB89-102891/AS).

"An Experimental Study of Seismic Structural Response With Added Viscoelastic Dampers,” by R C. Lin,
Z. Liang, TT Soong and R H. Zhang, 6/30/88, (PB89-122212/A8). This report 15 available only through
NTIS (see address given above).

"Experunental Investigation of Primary - Secondary System Interaction,” by G D Manolis, G Juhn and AM
Remhom, 5/27/88, (PB89-122204/AS),

"A Response Spectrum Approach For Analysis of Nonclassically Damped Structures,” by J.N. Yang, 8.
Sarkars and F X Long, 4/22/88, (PB89-102909/A8)

"Seismmic Interaction of Structures and Souls: Siochasuc Approach,” by A S. Veletsos and A.M. Prasad,
7/21/88, (PB89-122196/AS)

"Identification of the Serviceability Limut State and Detection of Seismic Structural Damage.” by E.
DiPasquale and A S. Cakmak, 6/15/88, (PB89-122188/A5). This report s available only through NTIS (see

address given above).

Multi-Hazard Risk Analysis: Case of a Simple Offshore Structure,” by B K Bhartia and E.H. Vanmarcke,
7/21/88. (PB89-145213/A3).
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"Automated Setsmic Design of Reinforced Concrete Bldings.” by Y.S. Chung, C. Meyer and M. Shinozuka,
7/5/88, (PB89-122170/AS). This report 1s available only through NTIS (see address given above).

"Experimental Study of Active Control of MDOF Structures Under Seismic Excitations.” by L.L. Chung. R.C.
Lin, TT. Soong and A.M. Remhorn, 7/10/88, (PB89-122600/AS).

"Earthquake Simulation Tests of a Low-Rise Metal Structure,” by J.S. Hwang, K.C Chang, G.C. Lee and R.L.
Ketter, B/1/88, (PB89-102917/AS).

"Systems Study of Urban Response and Reconstruction Due to Catastwophic Earthquakes,” by F Kozin and
H.K. Zhou. 9/22/88. (PB90-162348/A8).

“Seismic Fragility Analysis of Plane Frame Structures,” by H.H-M. Hwang and Y K. Low, 7/31/88, (PB89-
131445/A5)

"Response Analysis of Stochastic Structures,” by A Kardara, C. Bucher and M. Shinozuka, 9/22/88, (PB89-
174429/A8).

"Nonnormal Accelerations Due to Yielding in a Pnmary Structure,” by D € K. Chen and L.D. Lutes, 9/19/88,
(PB89-131437/AS).

"Design Approaches for Soil-Structure Interaction,” by A.S. Veletsos, AM. Prasad and Y. Tang, 12/30/88,
(PB89-174437/AS). This report 1s available only through NTIS (see address given above).

“A Re-evaluation of Design Spectra for Seismic Damage Conwrol,” by CJ Turkstra and A.G. Tallin, 11/7/88,
(PB89-145221/A8).

"The Behavior and Design of Noncontact Lap Splices Subjected to Repeated Inelastic Tensile Loading, ' by
V.E Sagan, P. Gergely and R.N. White, 12/8/83, (PB89-163737/AS).

"Seismic Response of Pile Foundations,” by S.M. Mamcon, P.K. Banerjee and § Ahmad, 11/1/88, (PB89-
145239/A8)

"Modeling of R/C Building Structures With Flexible Floor Dhaphragms (IDARC2),” by AM Reinhom, S.K.
Kunnath and N Panahshahi, 9/7/88, (PB89-207153/AS).

"Solution of the Dam-Reservoir Interaction Problem Using a Combination of FEM, BEM with Particular
Integrals. Modal Analysis, and Substructuring,” by C-S. Tsa, G.C. Lee and R.L. Kenter, 12/31/88, (PB89-
207146/A8)

Opumal Placement of Actuators for Structural Control,” by F.Y. Cheng and C.P. Pantelides, 8/15/88, (PB89-
162846/A8).

"Teflon Bearings in Aseismic Base Isolation: Experimental Studies and Mathemantcal Modeling," by A,
Mokha, M C Constanuncu and AM Rewnhorn, 12/5/88, (PB89-218457/AS) This report 1s available only
through NTIS (see address given above)

"Seismic Behavior of Flat Slab High-Rise Buildings 1n the New York Cuy Area,” by P, Weidlinger and M.
Ettouney, 10/15/88, (PB90-145681/AS)

"Evaluation of the Earthquake Resistance of Existing Buildings in New York Cuty,” by P. Werdlinger and M.,
Ettouney, 10/15/88, to be published.

"Small-Scale Modehng Techniques for Remnforced Concrete Structures Subjected to Sewsmic Loads,” by W.
Kim. A, El-Attar and R.N White, 11/22/88, (PB89-189625/A8)
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NCEER-88-0043

NCEER-88-0044

NCEER-88-00435

NCEER-88-0046

NCEER-88-0047

NCEER-89-0001

NCEER-89-0002

NCEER-89-0003

NCEER-89-0004

NCEER-89-(X105

NCEER-89-0006

NCEER-89-0007

NCEER-89-0008

NCEER-89-0009

NCEER-83-ROL0D

NCEER-89-(01 {

NCEER-85-0012

NCEER-89-0013

"Modeling Strong Ground Motion from Multiple Event Earthquakes.” by G.W. Ellis and A.S. Cakmak,
10/15/88, (PBB9-174445/A8),

"Nonstationary Models of Seismic Ground Acceleranon,” by M Grigenu, S.E. Ruiz and E. Rosenblueth,
7/15/88, (PB89-189617/A8).

"SARCF User's Guide: Seismic Analysis of Reinforced Concrete Frames,” by Y S. Chung, C. Meyer and M.
Shinozuka, 11/9/88, (PB89-174452/A8)

"First Expert Panel Meeting on Disaster Research and Planmng,” edited by I. Pantelic and I Stoyle, 5/15/88,
{PB89-174460/AS).

"Preliminary Studhies of the Effect of Degrading Infill Walls on the Nonlinear Seismic Response of Steel
Frames.” by CZ Chrysostomou, P Gergely and J.F. Abel, 12/19/88, (PB89-208383/A8S).

"Reinforced Concrete Frame Component Testing Facihity - Design, Construcuon, Instrurmentation and
Operation,” by S.P. Pessiki, C. Conley, T. Bond, P. Gergely and R.N. White, 12/16/88, (PB3%2-174478/AS).
"Effects of Protecuve Cushion and Soil Compliancy on the Response of Equipment Within a Seismically

Excited Building,” by J.A. HoLung, 2/16/89, (PB89-207179/AS)

“Statistical Evaluaton of Response Medification Factors for Rewmnforced Concrete Structures,” by H.H-M.
Hwang and J-W Jaw, 2/17/89, (PB89-207187/AS).

"Hysteretic Columns Under Random Excutation,” by G-Q. Cai and Y.K. Lin, 1/9/89, (PB89-196513/AS)

"Experimental Study of ‘Elephant Foot Bulge' Instability of Thin-Watled Metal Tanks,” by Z-H. Jia and R.L.
Ketter, 2/22/89, (PB89-207195/A8).

"Experiment on Performance of Buried Pipelines Across San Andreas Fault,” by J. Isenberg, E. Richardson
and T D O'Rourke. 3/10/89, (PB89-218440/AS).

"A Knowledge-Based Approach 1o Structural Design of Earthquake-Resistant Buildings, ' by M. Subramam,
P. Gergely. CH Conley. JF. Abel and A.H Zaghw. 1/15/89. (PR89-218465/AS).

"Liguefaction Hazards and Thew Effects on Bunied Pipelines,” by TD O'Rourke and P A Lane, 2/1/89,
(PB89-218481).

"Fundamentals ot System Identification in Structural Dynamics,” by H. Imai, C-B. Yun, O. Maruyama and
M. Shinozuka, 1/26/89, (PB89-207211/AS}.

"Effects of the 1985 Michoacan Earthquake on Water Systems and Other Buried fifelines in Mexico,” by
A.G Ayala and M ] O'Rourke, 3/8/89. (PB89-207229/AS).

"NCEER Bibliography of Earthquake Education Matenals.” by K E.X Ross, Second Revision, 9/1/89, (PBY0-
125352/A8).

"Inelastic  Three-Dimensional Response Analysis of Rewnforced Concrete  Building
Structures (IDARC-3D¥), Part [ - Modeling,” by S.K Kunnath and AM. Rewhomn, 4/17/89, {PB9O-
114612/A8).

"Recommended Modifications to ATC-14,” by C.D. Poland and ] O. Malley, 4/12/89, (PB90-108648/A3)

‘Repair and Strengthening of Beam-to-Column Connections Subjected to Eamthquake Loading.” by M.
Corazao and A.J. Durrani, 2/28/89, {PB90-1059885/AS).
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NCEER-89-0016

NCEER-89-P017

NCEER-89-0017

NCEER-89-0018

NCEER-89-0019

NCEER-8§%-0020

NCEER-89-0021

NCEER-89-0022

NCEER-89-0023

NCEER-39-0024

NCEER-89-0025

NCEER-89-0026

NCEER-89-0027

NCEER-89-0028

NCEER-89-0029

“Program EXKAL2 for Identification of Structural Dynamic Systems,” by O Maruyama, C-B. Yun, M.
Hoshiya and M. Shinozuka, 5/19/89, (PB90-109877/AS).

"Response of Frames With Bolted Semi-Rigid Connections, Part | - Experimental Study and Analytical
Predictions,” by P.J DiCorso, A.M. Remhom, J R. Dickerson, J.B Radziminski and W L. Harper, 6/1/89, to
be published.

"ARMA Monte Carle Simulation in Probabilistic Structural Analysis.” by P.Dd Spanos and M P Mignolet.
7/10/89, (PBS0-109893/A8).

“Preliminary Proceedings from the Conference on Disaster Preparedness - The Place of Earthquake Education
mn Our Schools,” Edited by K.E.K. Ross, 6/23/89.

"Proceedings from the Conference on Dhsaster Preparedness - The Place of Earthquake Education in Qur
Schools.” Edited by K.E K Ross. 12/31/89 (PB90-207895). This report 18 available only through NTIS (see
address given above).

"Multudimensional Models of Hysteretic Matertal Behavior for Vibration Analysis of Shape Memory Energy
Absorbing Devices, by EJ. Graesser and F.A, Cozzarelli, 6/7/89, (PB90-164146/AS).

"Nonlinear Dynamic Analysis of Three-Dimensional Base Isolaled Structures (3D-BASIS),” by 8. Nagarajaiah,
A.M. Reinhom and M C. Constantinou. 8/3/89. (PB90-161936/AS). This report is available only through
NTIS (see address given above).

"Structural Control Considening Time-Rate of Control Forces and Control Rate Constraints,” by F Y Cheng
and CP. Pantelides, 8/3/89, (PB90-120445/A8).

"Subsurface Conditions of Memplus and Shelby County,” by K.W. Ng, T-§ Chang and H-H M. Hwang,
7/26/89. (PB90-120437/A8).

"Seismic Wave Propagation Effects on Straight Jointed Buned Pipelines,” by K. Elhmad: and M ] O'Rourke,
8/24/89, (PB90-162322/AS).

"Workshop on Serviceabinty Analysis of Water Delivery Systems,” edited by M. Gngoru, 3/6/89, (PB90-
127424/A8).

“Shaking Table Study of a 1/5 Scale Stee! Frame Composed
K.C. Chang, J.S Hwang and G.C. Lee, 9/18/89, (PB90-160169/AS}

of Tapered Members,” by

"DYNAILD: A Computer Program for Nonlinear Setsrmic Site Response Analysis - Technical Documentation,”
by Jean H Prevost, 9/14/89, (PBY0-161944/A8). Thus report is available only through NTIS (see address
grven above).

"1.4 Scale Model Studies of Active Tendon Systems and Active Mass Dampers for Aseismic Protection,” by
A M. Rewnhorn, TT Soong, RC. Lin, Y.P Yang. Y. Fukao, H. Abe and M Nakai, 9/15/89, (PB90-
173246/A8).

“Scattering of Waves by Inclusions in a Nonhomogeneous Elastic Half Space Solved by Boundary Element
Methods,” by P K. Hadley, A. Askar and A S. Cakmak, 6/15/89, (PB90-145699/AS).

"Staustical Evaluation of Deflection Amphificauon Factors for Reinforced Concrete Structures,” by HH.M
Hwang, I-W Iaw and AL Ch'ng, 8/31/89, (PB90-164633/AS).

"Bedrock Accelerations tn Memphus Area Due to Large New Madnd Earthquakes,” by H HM. Hwang, C.H.S.
Chen and G. Yu, 11/7/89, (PBY0-162330/A8).
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NCEER-89-0031

NCEER-89-0032

NCEER-89-0033

NCEER-89-0034

NCEER-89-0035

NCEER-89-0036

NCEER-89-0037

NCEER-89-0038

NCEER-89-003%

NCEER-89-0040

NCEER-89-0041

NCEER-90-0001

NCEER-90-0002

NCEER-90-0003

NCEER-90-000-4

NCEER-%0-00035

NCEER-90-0006

NCEER-90-0007

“Seismic Behavior and Response Sensitivity of Secondary Structural Systems,” by Y.Q. Chen and T.T. Soong,
10/23/89, (PB90-164658/A8).

"Random Vibration and Rehability Analysis of Pnmary-Secondary Structural Systems,” by Y. Ibrahim, M.
Grigoriu and T.T. Soong, 11/10/89, (PB90-161951/AS).

“Proceedings from the Second U.S. - Japan Workshop on Liquefaction, Large Ground Deformation and Their
Effects on Lifelines, September 26-29, 1989," Edited by T.D. O'Rourke and M. Hamada, 12/1/89, (PBY0-
209388/AS).

"Deterministic Model for Seismic Damage Evaluation of Reinforced Concrete Structures,” by J.M Bracci,
AM. Remnhorn, J.B Mander and §.X. Kunnath, 9/27/89.

"On the Relation Between Local and Global Damage Indices.” by E. DiPasquale and A_S. Cakmak, 8/15/89,
(PB90-173863).

"Cychc Undrained Behavior of Nonplasuc and Low Plasticity Silts,” by A.J. Walker and H.E. Stewart,
7/26/89, (PB90-183518/A8)

"Liquefactuion Potential of Surficial Deposats in the City of Buffalo, New York,” by M. Budhu, R. Giese and
L Baumgrass, 1/17/89, (PB90-208455/AS).

"A Deterministic Assessment of Effects of Ground Motion Incoherence,” by A.S. Veletsos and Y. Tang,
7/15/89, (PB90-164294/A8).

"Workshop on Ground Motion Parameters for Seismic Hazard Mapping,” July 17-18, 1989, edited by R V.
Whitman, 12/1/89, (PB90-173923/AS).

"Seismic Effects on Elevated Transit Lines of the New York City Transit Authority,” by C.J. Costantine, C A,
Miller and E. Heymsfield, 12/26/89, (PB90)-207887/AS).

"Centrifugal Modeling of Dynamic Soil-Structure Interaction,” by K. Weissman, Supervised by J.LH Prevost,
5/10/89, (PBS0-207879/A8)

"Lineanzed Identification of Buildings With Cores for Seismic Vulnerablity Assessment.” by I-K. Ho and
A E Aktan, 11/1/89, (PB90-251943/A8).

"Geotechnical and Lifeline Aspects of the October 17, 1989 Loma Pnieta Earthquake in San Francisco,” by
T D. O'Rourke, H.E. Stewart, F.T Blackburm and T S Dickerman, 1/90, (PB90-208596/AS)

“Nonnormal Secondary Response Due to Yielding 1n a Primary Structure.” by D.C.K. Chen and L D. Lutes,
2/28/90, (PBY0-251976/A8)

"Earthquake Education Matenals for Grades K-12," by KE K Ross, 4/16/90, (PB91-113415/A8)
"Catalog of Strong Motion Stations in Eastern North America,” by R W Busby, 4/3/90, {(PB90-251984)/A8

"NCEER Stong-Motion Data Base: A User Manual for the GeoBase Release (Version 1.0 for the Sun3).”
by P. Friberg and K. Jacob, 3/31/90 (PB50-258062/AS)

"Seismnic Hazard Along a Crude Oil Pipeline in the Event of an 1811-1812 Type New Madrid Earthquake,
by HHM Hwang and C-H.S. Chen, 4/16/90(PB90-258054).

"Sue-Specific Response Spectra for Memphis Sheahan Pumping Station, by H HM. Hwang and C5. Lee.
5/15/90. (PBY1-108811/A%5).
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NCEER-90-0009

NCEER-90-0010

NCEER-90-0011

NCEER-90-0012
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NCEER-90-0015

NCEER-90-0016

NCEER-90-C017

NCEER-%0-0018

NCEER-90-0019

NCEER -90-0021}

NCEER-%0-0021

NCEER.90-0022

NCEER-90-0023

NCEER-90-0024

NCEER-90-0025

"Pifot Study on Seismic Vulnerability of Crude O1l Transmssion Systems.” by T. Anman. R. Dobry, M
Grigoriu, F. Kozin, M. O'Rourke, T. O'Rourke and M. Shinozuka, 5/25/90, (PB91-108837/AS).

“A Program to Generate Site Dependent Time Histonies. EQGEN,” by G.W. Ellis, M. Srinivasan and A.S.
Cakmak, 1/30/90, (PB91-10882G/AS).

"Active Isolation for Seismic Protection of Operating Rooms,” by M.E. Talbott, St, 1vised by M, Stunozuka,
6/8/9, (PB91-110205/A8).

“Program LINEARID for Identification of Linear Structural Dynarme Systems,” by C-B. Yun and M.
Shinozuka, 6/25/90, (PB91-110312/AS),

"Two-Dimensional Two-Phase Elasto-Plastic Seismic  Response  of Earth  Dams,”
Yiagos, Supervised by JLH. Prevost, 6/20/90. (PB91-110197/AS).

by AN.

“Secondary Sysiems wn Base-Isolated Structures: Experimental Investigation. Stochastic Response and
Stochastic Sensiivity,” by G.D. Manolis, G. Juhn, M.C. Constantinou and A.M. Rewnhom, 7/1/90, (PB91-
110320/AS).

"Seismic Behavior ol Lightly-Reinforced Concrete Column and Beam-Column Joint Detals,” by 8.P Pessiki,
C.H. Conley, P Gergely and R.N. White, 8/22/50, (PB91-108795/AS).

“Two Hybnd Control Systems for Building Structures Under Strong Earthquakes,” by IN. Yang and A
Daniclians, 6/29/90, (PB91-125393/AS).

"Instantaneous Optimal Control with Acceleration and Velocity Feedback,” by JIN Yang and Z Li, 6/29/90,
(PB91-.125401/A8).

"Reconnaissance Report on the Northern [tan Earthquake of June 21, 1990." by M. Mehrain, 10/4/90, (PR91-
125377/AS).

"Evaluation of Liguefaction Potential 1n Memphis and Shelby County,” by T.S. Chang, P.S. Tang, C.S. Lee
and H. Hwang, 8/10/90, (PB91-125427/A8).

"Experimental and Analytical Study of a Combined Shiding Disc Bearing and Helical Steel Spnng Isolation
Systern,” by M C Censtantinou, A S Mokha and A M. Reinhom. 10/4/90, (PB91-125385/A8).

"Expennmental Study and Analytical Prediction of Earthquake Response of a Shiding lsolation System with
a Spherical Surface,” by A.S. Mokha, M.C. Constantinou and AM Rewhorn, 10/11/90, (PB91-125419/A8).

"Lynamic Interaction Factors for Floating Pile Groups,” by G Gazetas, K. Fan, A. Kayma and E. Kausel,
9/10/9Q, (PB91-170381/AS).

"Evaluation of Sersmic Damage Indices for Reinforced Concrete Structures,” by S. Rodriguez-Gomez and
A.S. Cakmak. 9/30,90, PB31-171322/A8)

"Study of Site Response at a Selected Mempthus Site,” by H. Desai, S. Ahmad, ES CGazetas and M.R. Oh,
10/11/90, (PB91-196857/AS).

“A User's Guide to Strongmo: Version 1.0 of NCEER's Stong-Motion Data Access Tool for PCs and
Terminals,” by P.A. Friberg and C.A.T. Susch, 11/15/90. (PB91-171272/AS)

"A Three-Dimensienal Analyucal Study of Spatial Variabslity of Seismme Ground Mouons,” by L-L.. Hong
and AH -8 Ang. 1030/50. (PB91-170399/AS).
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NCEER-90-0026

NCEER-90-0027

NCEER-90-0028

NCEER-90-0029

NCEER-91-0001

NCEER-91-0002

NCEER-91-0003

NCEER-91-0004

NCEER-91-0003

NCEER-91-0006

NCEER-91-0007

NCEER-91-0008

NCEER-91-0009

NCEER-91-0010

NCEER-91-0011

NCEER-91-0012

NCEER-91-0013

NCEER-51-0014

"MUMOID User's Guide - A Program for the Identification of Modal Parameters,” by S. Rodri guez-Gomez
and E. DiPasquale. 9/30/90, (PB91-171298/AS).

"SARCF-1I User’s Guide - Sewsmic Analysis of Reinforced Concrete Frames,” by 8. Rodriguez-Gomez. Y S
Chung and C. Meyer. 9/30/90. (PB91-171280/AS).
"Viscous Dampers: Testing, Modeling and Application in Vibration and Seismic Isolation,” by N. Makris and

M.C. Constantinou, 12/20/90 (PB91-190561/AS).

"Soil Effects on Earthquake Ground Moticns in the Memphis Area,” by H. Hwang, C 8. Lee, K.W. Ng and
T.S Chang, 8/2090, (PB91-190751/A8).

"Proceedings from the Third Japan-U.S. Workshop on Earthquake Resistant Design of Lifeline Factlities and
Countermeasures for Soil Liguefaction, December 17-19, 1990," eduted by T.D. O’Rourke and M Hamada,
2/1/91, (PB91-179259/A8).

“Physical Space Solutions of Non-Proportionally Damped Systems,” by M. Tong, Z Liang and G.C. Lee,
1/15/51, (PB91-179242/A8).

"Seismmic Response of Single Piles and Pile Groups,” by K. Fan and G. Gazetas, 1/10/91, (PB92-174994/AS)

"Damping of Structures: Part 1 - Theory of Complex Damping,” by Z. Liang and G Lee, 10/10/91, (PB92-
197235/A8).

"3D-BASIS - Nonlinear Dynamic Analysis of Three Dunensional Base Isolated Structures' Part IL” by §
Nagarajaiah, A.M Rewmnhorn and M.C. Constantinou, 2/28/91, (PB91-190533/AS).

" A Multidimensional Hystereuc Model for Plasticity Deforrmng Metals in Energy Absorbing Devices,” by
E J. Graesser and F A. Cozzarelli, 4/9/91.

“A Framework for Customizable Knowledge-Based Expert Systems with an Apphcation to a KBES for
Evaluating the Seismuc Resistance of Existing Buildings,” by E.G Ibarra-Anaya and $.J Fenves, 4/9/91,
(PB91-210930/A8).

"Nonlinear Analysis of Steel Frames with Semi-Rigid Connections Using the Capacity Specttum Method,”
by G G. Deierlein, S-H. Hsieh, Y-J Shen and I.F Abel, 7/2/91, (PB92-113828/AS).

"Earthquake Education Matenals for Grades K-12," by K.E.K Ross, 4/30/91, (PB91-212142/A8)

"Phase Wave Velocities and Displacement Phase Dnfferences m a Harmomncally Oseillating Pile,” by N
Makns and G. Gazetas, 7/8/91, (PB92-108356/AS).

“Dynamic Characteristics of a Full-Size Five-Story Steel Structure and a 2/5 Scale Model,” by K.C Chang,
G C Yao, G.C. Lee, DS Hac and Y.C. Yeh,” 7/2/51

“Seismuic Response of a 2/5 Scale Steel Structure with Added Viscoelastic Dampers,” by K.C. Chang, T T.
Soong, $-T Oh and M.L. Lai. 5/17/91 (PB92-110816/AS).

"Earthquake Response of Retaiuing Walls; Full-Scale Testng and Computational Modeling,” by S. Alampalli
and A-W M. Elgamal, 6/20/91. to be published.

"3D-BASIS-M: Nonlinear Dynamic Analysis of Multiple Building Base Isolated Structures,” by P.C. Tsopelas,
S. Nagarajaiah. M C Constantinou and A M. Reinhomn. 5/28/91. (PB92-113885/AS).
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NCEER-91-0026

NCEER-91-0027

NCEER-92-0001

NCEER-92-0002

NCEER-92-(003

NCEER-92-0004

NCEER-92-0005

NCEER-92-0006

"Evaluation of SEAOC Design Requirements for Sliding Isclated Structures,” by D) Theodossiou and M.C.
Constantinou, 6/10/91, (PB92-114602/AS).

"Closed-Loop Modal Testing of a 27-Story Rewnforced Concrete Flat Plate-Core Buiding,” by H.R.
Somaprasad, T. Toksoy, H. Yoshiyuki and A E. Aktan, 7/15/61, (PB92-129980/AS).

"Shake Table Test of & /6 Scale Two-Story Lightly Remforced Concrete Building,” by A.G. El-Attar, R.N.
White and P. Gergely. 2/28/91.

“Shake Table Test of a 1/8 Scale Three-Story Lightly Reinforced Concrete Building,” by A.G. El-Attar, RN
White and P Gergely, 2/28/91.

"Transfer Functions for Rigid Rectangular Foundations.” by A §. Veletsos, A M. Prasad and W.H. Wy,
7/31/91, w be publhshed.

“Hybnd Control of Seismic-Excited Nonlinear and Inelastuc Structural Systems,” by LN, Yang. Z. Li and A.
Danielians, 8/1/91.

"The NCEER-91 Earthquake Catalog Improved Intensity-Based Magnitudes and Recurrence Relations for
U.S. Earthquakes East of New Madnd,” by L. Seeber and 1.G. Armbruster, 8/28/91, (PB92-176742/AS).

“Proceedings from the Implementation of Earthquake Planmung and Education in Schools. The Need for
Change - The Roles of the Changemakers,” by K.E.K. Ross and F. Winslow, 7/23/91, (PB92-129998/AS).

"A Study of Relability-Based Criteria for Seismuc Design of Rewnforced Concrete Frame Buildings.” by
H.HM. Hwang and H-M. Hsu, 8/10/91

"Experumental Venfication of a Number of Structural Svsiem Identificauon Algonthms,” by R G. Ghanem,
H. Gavin and M. Shinozuka, 9/18/91, (PB92-176577/AS}.

“Probabihisuc Evaluation of Liquefaction Potential,” by H H M. Hwang and C.5 Lee," 11/25/91

"Instantaneous Optimal Control for Linear, Nonlinear and Hysteretic Structures - Stable Controllers,” by J.N.
Yang and Z. L1, 11/15/91, (PB92-163807/AS8).

"BExperimental and Theoretical Study of a Sliding Isolation System for Bridges,” by M C. Constanunou, A.
Kartoum, A.M. Reinhorn and P. Bradford. 11/15/91. (PB92-176973/A5).
"Case Studies of Liquefaction and Lifeline Performance Duning Past Earthquakes, Volume 1: Japanese Case

Studies,” Edited by M. Hamada and T. O'Rourke, 2/17/52. (PBR92-197243/AS).

“Case Studies of Liquefaction and Lifeline Performance Duning Past Earthquakes, Volume 2: Umted States
Case Studies,” Edited by T. O'Rourke and M. Hamada, 2/17,92, (PB92-197250/A8S).

"Issues in Earthquake Education.” Edited by K Ross, 2,392

"Proceedings from the Fist U.§ - Japan Workshop o Earthquake Protective Systems for Brdges,” 2/4/92,
1o be published

“Seismic Ground Motion from a Haskell- Type Source 1n a Multiple-Layered Half-Space.” A.P. Theoharis,
G, Deodatis and M. Shinozuka, 1/2/92, o be published.

"Proceedings from the Sute Effects Workshop,” Edited by R Whitman, 2/29/92, (PB92-197201/AS).
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