APPENDIX

OBSERVATION DATA FROM SELECTED PAST EARTHQUAKES



Table A.1. Observation Data from Past Earthguakes

Hollywood Storage Building

Hollywood Storage Building

Building Name
N-5 E-W N-§ E-W
Configuration R.C. frame R.C. frame R.C. frame R.C. frame
(story/ height) 14/149.5 14/149.5° 14/149.5 14/149.5
Period (sec.) 1.86 0.64 1.86 0.64
Soil Conditions Pile Pile Pile Pile
Foundation Foundation Foundation Foundation
Earthquake Kern County Kern County | Whitter Narrows | Whitter Narrows
July 21, 1952 July 21, 1952 Octoberl, 1987 | Octoberl, 1987
Magnitude (M) 7.2 7.2 59 59
E.C.D (km) 122 122 25 25
Acc, at Base 0.06 0.04 0.11 0.06
(g’s)
Acc. at Top 0.12 0.15 0.20 0.19
(g's)
Amplification 2.00 3.75 1.82 3.17
Factor




Table A.1l. (continued)

Holiywood Storage Building

Santa Clara County Office

Building Name
N-§ E-W N-§ E-W
Configuration R.C. frame R.C. frame Sicel frame Steel frame
(story/ height) 14/149.5° 14/149.5" 13/186°7” 13/186°7"
Period (sec.) 1.86 0.64 2.05 2.16
Soil Conditions Pile Pile —— e
Foundation Foundation
Earthquake Whitter Narrows | Whitter Narrows Morgan Hill Morgan Hill
Octoberd, 1987 | October4, 1987 | April 24, 1984 April 24, 1984
Magnitude (M) 53 3.3 6.2 6.2
E.C.D (km) 25 25 20 20
Acc. at Base 0.06 0.03 0.03 0.04
(g’s)
Acc. at Top 0.11 0.08 0.17 0.18
(g’s)
Amplification 1.83 267 5.67 4.50
Factor




Table A.l. (continued)

Building Name Town Park Towers Great Western S & L Building
N-S E-W N-§ E-W
Configuration R.C. shear wall R.C. shear wall R.C. frame R.C. shear wall
(story/ height) 10/95° 10/95 10/124° 10/124°
Period (sec.)
Soil Conditions — _— e
Earthquake Morgan Hill Morgan Hill Morgan Hill Morgan Hill
April 24, 1984 April 24, 1984 April 24, 1984 April 24, 1984
Magnitude (Mp ) 6.2 6.2 6.2 6.2
E.C.D (km) 20 20 20 20
Acc. at Base 0.06 0.06 0.06 0.06
(g’s)
Acc. at Top 0.22 0.14 0.18 0.22
(g’s)
Amplification 3.67 2.33 3.00 3.67
Factor




Table A.l. (continued)

Building Name Building 180 JPL, CalTech Bank of California
N-S E-W N-8 E-W
Configuration Steel Frame Steel Frame R.C. Frame R.C. Frame
(story/ height) 9/146’ 9/146° 121174 12/174°
Period (sec.) 1.33 1.05 1.41 2.52
Soil Conditions
Earthquake San Fernado San Fernado San Fernado San Fernado
February 9,1971 | February 9,1971 | February 9,1971 | February 9,1971
Magnimde (M; ) 6.5 6.5 6.5 6.5
E.C.D (km) 24 24 225 225
Acc. at Base 0.14 0.21 0.22 0.15
g's)
Acc. at Top 0.210 0.38 0.29 0.20
@&'s)
Amplification 1.50 1.81 1.32 1.33
Factor




Table A.l. (continued)

Imperial County Service Building

Freitas Building (Santa Babara)

Building Name
N-S E-W N-S E-W
Configuration R.C. frame R.C. wall R.C Shear wall | R.C. Shear wall
(story/ height) 6/81.5 6/81.5° 4/53° 4/53°
Period (sec.) 0.44-0.61 0.64-1.25 05
Soil Conditions — _
Earthquake Imperial Valley | Imperial Valiey Santa Barbara Santa Barbara
October 15,1979 | October 15,1979 | August 13,1978 | August 13, 1978
Magnpitude (M; ) 6.6 6.6 5.1-5.7 5.1-5.7
E.C.D (km) 20 | e
Acc. at Base 0.29 0.33 0.23 o
(g’s)
Acc. at Top 0.58 0.45 055 | e
)
Amplification 2.00 1.36 2.39
Factor




Table A.1. (continued)

Building Name Kajima Int. Building Holiday Inn
N-§ E-W N-§ E-W
Configuration Steel Frame Steel Frame R.C. Frame R.C. Frame
(story/ height) 15/208.5° 15/208.5” 7/66° 7/66°
Period (sec.) 29 29 1.6 1.8
Soil Conditions — —_—
Earthquake San Fernado San Fernado San Fernado San Fernado
February 9,1971 | February 9,1971 | February 9,1971 | February 9,1971
Magnitude (M ) 6.5 6.5 6.5 6.5
E.C.D (km) 336 336 13 13
Acc. at Base 0.10 0.12 0.25 0.134
(&’s)
Acc. at Top 0.166 0.162 0.382 0.32
g's)
Amplification 1.66 1.30 1.50 2.40
Factor




Table A.1. (continued)

Building Name Milllikan Library Watsonville Commercial
N-S E-W N-$ E-W
Configuration R.C. Shear wall | R.C. Shear wall | Concrete shear Concrete shear
(story/ height) 9/144’ 9/144° 4/66.4° 4/66 .4’
Period (sec.) 0.8 1.0 0.3 0.4
Soil Conditions N -
Earthquake San Fernado San Fernado L.oma Pricta Loma Prieta
February 9,1971 | February 9,1971 | Oct 17, 1989 Oct. 17, 1989
Magnitude (Mj ) 6.5 6.5 7.0 7.0
E.C.D (km) 30.5 305 13 13
Acc. at Base 0.20 0.18 0.28 0.39
(g’s)
Acc. at Top 0.311 0.35 0.44 1.24
(g’s)
Amplification 1.55 1.94 1.57 3.18
Factor




Table A.1. (continued)

Building Name Gilroy Historic Commercial San Jose Residential
N-S E-W N-S E-W
Configuration Steel Frame Steel Frame Concrete shear | Concrete shear
(story/ height) 3/49.6' 3/49.6° 10/90° 10/90”
Period (sec.) 0.6 0.6 1.0 0.6
Soii Conditions - - S
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct, 17, 1989 Oct. 17, 1989
Magnitude (Mj ) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.20 0.20 0.10 0.13
(g’s)
Acc. at Top 0.67 0.58 0.37 0.24
(g’s)
Amplification 34 29 3.7 1.85
Factor




Table A.1. (continued)

Building Name San Jose Govenrment San Jose Commercial
N-S E-W N-§ E-W
Configuration Steel Frame Steel Frame R.C. frame R.C, frame
(story/ height) 13/186.5° 13/186.5° 10/124° 10/124°
Period (sec.) 2.0 2.0 1.0 09
Soil Conditions S -
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct, 17, 1989 Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989
Magnitude (M) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.11 0.09 0.09 0.11
(g's)
Acc. at Top 0.35 0.32 0.26 0.29
(g's)
Amplification 3.18 355 2.89 2.63
Factor

A-10




Table A.l. (continued)

—

S. San Francisco Hospital

San Francisco Comm. Building

Building Name
N-S E-W N-S E-W
Confguration Steel Frame Steel Frame Steel Frame Steel Frame
(story/ heighr) 4/52.5° 4/52.5° 18/241.4° 18/241.4°
Period (sec.) 0.6 0.6 0.9 1.1
Soil Condiuons - _
Earthquake Loma Prieta Loma Pricta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct. 17,1989 Qct. 17, 1989
Magnitude (M) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.14 0.15 0.17 0.14
(g’s)
Acc. at Top 0.57 0.61 0.23 0.20
(g's)
Amplification 4.07 4,06 1.35 1.43
Factor

A-11




Table A.l. (continued)

Building Name San Bruno Government San Bruno Office Building
N-S E-W N-S E-W
Configuration Concrete shear Concrete shear R.C. frame R.C. frame
(story/ height) 9/104" 9/104" 6/78’ 6/78°
Period (sec.) 1.1 1.0 1.0 1.1
Soil Conditions R - S
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989
Magnitude (Mj ) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.11 0.11 0.14 0.12
(g's)
Acc. at Top 0.23 0.32 0.25 0.32
(g’s)
Amplification 2.09 291 1.78 2.67
Factor

A-12




Table A.1. (continued)

Building Name San Francisco Office Building Santa Rosa Residential
N-S E-W N-S E-W
Configuration Steel Frame Steel Frame R.C. frame R.C. frame
(story/ height) 47/564" 47/564° 14/125° 14/125°
Period (sec.) 1.5 1.5 14 1.5
Soil Conditions - -
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989
Magnitude (M) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.13 0..26 0.04 0.05
{g’s)
Acc. at Top 0.48 0.39 0.21 0.21
(g’s)
Amplification 3.7 1.5 5.25 42
Factor

A-13




Table A.1. (continued)

Building Name Milpitas Industrial Bldg. Hayward Office Bldg.
N-§ E-W N-S E-W
Configuration Concrete shear | Concrete shear | Concrete shear | Concrete shear
(story/ height) 2318 27315 6/712’ 6/72°
Period (sec.) 033 0.2 0.7 0.3
Scil Conditions S -
Earthquake Loma Pricta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989
Magnitude (Mp ) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.10 0.14 0.10 0.11
(g’s)
Acc. at Top 0.14 0.58 0.24 0.34
(g's)
Amplification 1.4 4.14 24 3.09
Factor

A-14




Table A.l. (continued)

Building Name Hayward School Office Bldg. QOakland Residential Bldg
N-S E-W N-S E-W
Configuration | Steel R.C. Frame | Steel R.C.Frame | Concrete shear | Concrete shear
(story/ height) 1372017 13/201° 24/219° 247219
Period (sec.) 0.4 0.5 0.9 0.8
Soil Conditions
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989 Oct. 17, 1989
Magnitude (M ) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.08 0.09 0.18 0.14
(g’s)
Acc. at Top 0.15 0.24 0.38 0.25
(g’s)
Amplification 1.87 2.66 2.11 1.78
Factor

A-15




Table A.l. (continued)

Okland Office Bldg.

Berkeley Hospital

Building Name
N-S E-W N-S E-W
Configuration R.C. Shear wall | R.C. Shear wall EB steel frame EB steel frame
(story/ height) 2128’ 2/28° 2/25.% 2/25.3°
Period (sec.) 03 0.6 04 03
Soil Conditions - P —_—
Earthquake Loma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 Oct 17, 1989 Oct. 17, 1989
Magnitude (M) ) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.20 0.25 0.12 0.13
g’s)
Acc. at Top 0.25 0.45 0.28 0.26
(g’s})
Amplification 1.25 1.8 233 20
Factor

A-16




Table A.1. {continued)

Building Name Richmond Govt. Office Walnut Creek  Commercial Bld
N-§ E-W N-S E-W
Configuration R.C. Frame R.C.Frame R.C. Frame R.C. Frame
(story/ height) 3/37.5° 3/37.5 10/128.5° 10/128.5°
Period (sec.) 0.4 0.3 0.7 09
Soil Conditions —_— -
Earthquake L.oma Prieta Loma Prieta Loma Prieta Loma Prieta
Oct. 17, 1989 Oct. 17, 1989 QOct. 17, 1989 Qct. 17, 1989
Magnitude (M) 7.0 7.0 7.0 7.0
E.C.D (km)
Acc. at Base 0.12 0.09 0.10 0.05
(g’s)
Acc. at Top 0.23 0.20 0.21 0.17
(g’s)
Amplification 1.92 222 2.1 34
Factor




Table A.l. (continued)

Building Name Pleasant Hill Cominercial Blg. | Watsonville Tel Building
N-S§ E-W N-S E-W
Configuration Concrete shear Concrete shear R.C Shear wall R.C Shear wall
(story/ beight) 3/40.5 3/40.5° 4/66.3° 4/66.3°
Period (sec.) 0.3 0.6 04 04
Soil Conditions e -
Earthquake Loma Prieta Loma Prieta Morgan Hill Morgan Hill
Oct. 17, 1989 Oct. 17, 1989 April 24,1984 April 24,1984
Magnitude (M) 7.0 7.0 6.2 6.2
E.C.D (km)
Acc. at Base 0.08 0.12 0.06 0.11
(g's)
Acc. at Top 0.14 0.15 0.14 0.33
(g's)
Amplification 1.75 1.25 2.33 30
Factor

A-18




Building Name Kaiser Medical Center Bldg. CSULA Admst. Bldg
N-S E-W N-S E-W
Configuration R.C.Steel Frame | R.C.Steel Frame | R.C. shear wall | R.C. shear wall
(story/ heighr) 4/52.5° 4/52.5° 8/114° 8/114°
Period (sec.) 04 0.5 0.8 0.6
Soil Conditions _ -
Earthquake Morgan Hill Morgan Hill Whittier Whittier
April 24,1984 Apri] 24,1984 Oct. 1,1987 Oct. 1,1987
Magnitude (My ) 6.2 6.2 6.1 6.1
E.C.D (km)
Acc. at Base 0.02 0.03 0.31 0.39
(g’s)
Acce, at Top 0.11 0.17 0.48 0.27
(&’s) -
Amplification 55 56 1.55 0.69
Factor

A-19




Table A.1. (continued)

Building Name Burbank Federal Savings Bldg. Burbank Pacific Manor
N-S E-W N-S E-W
Configuration Steel frame Steel frame Concrete shear Concrete shear
(story/ height) 6/82.5° 6/82.5° 10/88.7 10/88.7
Period (sec.) 0.8 0.8 0.7 0.6
Soil Conditions . - —_—
Earthquake Whittier Whittier Whittier Whittier
Oct. 1,1987 Oct. 1,1987 Oct. 1,1987 Oct. 1,1987
Magnitude (Mj ) 6.1 6.1 6.1 6.1
E.C.D (km)
Acc. at Base 022 0.17 0.18 0.22
(g’s)
Acc. at Top 0.30 0.17 0.34 0.54
(g’s)
Amplification 1.37 1 1.89 2.45
Factor

A-20




Table A.1. (continued)

Building Name N. Holloywood Shearaton Hotel CSULB Engr. Bldg
N-§ E-W N-§ E-W
Configuration R.C. Frame Steel R.C.Frame | Concrete shear | Concrete shear
(story/ height) 23177 23/17T 5 571
Period (sec.) 0.6 05 0.35 0.4
Soil Conditions S —_
Earthquake Whittier Whittier Whittier Whittier
Oct. 1,1987 Oct. 1,1987 Oct. 1,1987 Oct. 1,1987
Magnitnde (M) 6.1 6.1 6.1 6.1
E.C.D (km)
Acc. at Base 0.11 0.09 0.1 0.1
(g’s)
Acc. at Top 0.17 0.13 0.13 0.36
(g’s)
Amplification 1.54 . L4 1.3 3.6
Factor

A-21




Table A.l. (continued)

Building Name Long Beach Harbor Adm. UCLA Math Sci. Bldg
N-S E-W N-§ E-W
Configuration Steel Frame Stee]l Frame R.C. Frame R.C. Frame
(story/ height) 791’ 7/91° 1/94.5° 7/94.5°
Period (sec.) 1.2 1.5 0.6 0.5
Soil Conditions —
Earthquake Whittier Whittier Whittier Whittier
Oct. 1,1987 Oct. 1,1987 Oct. 1,1987 Oct. 1,1987
Magnitude (M} ) 6.1 6.1 6.1 6.1
E.C.D (km)
Acc. at Base 0.05 0.07 0.05 0.04
(g's)
Acc. at Top 0.12 0.11 0.12 0.05
(g’s)
Amplification 24 1.57 24 1.2
Factor

A-22




Table A.1. (continued)

Building Name Union Bank Building Van Nuys Holiday Inn
N-S E-W N-8 E-W
Configuration R.C. Frame R.C.Frame R.C. Frame R.C. Frame
(story/ height) 13/164’ 13/164° 7/66" 7/66°
Period (sec.) —_— —
Soil Conditions - -
Earthquake Whittier Whittier Whittier Whittier
Oct. 1,1987 Oct. 1,1987 Oct. 1,1987 Oct. 1,1987
Magnitude (M ) 6.1 6.1 6.1 6.1
E.C.D (km)
Acc. at Base 0.18 0.11 0.16 0.16
(g’s)
Acc. at Top 0.14 0.14 0.20 0.17
(8’s)
Amplification 0.77 1.27 1.26 1..06
Factor

A-23




Table A.l. (continued)

Building Name Ist Federal Savings Blgd Pasadena Office Bldg
N-S E-W N-S E-W
Configuration R.C. Frame R.C. Frame Masonary wall Masonary wall
(story/ height) 2/30° 2/30 6/82° 6/82°
Period (sec.) 0.33 03 0.5 0.5
Soil Conditions S _—
Earthquake Whittier Whittier Sierra Madre,CA | Sierra Madre,CA
Oct. 1,1987 Oct. 1,1987 June 28, 1991 June 28, 1991
Magnitude (M) 6.1 6.1 58 5.8
E.C.D (km)
Acc. at Base 0.05 0.05 0.20 0.14
(g’s)
Acc. at Top 0.15 0.14 0.24 0.16
(g’s)
Amplification 3 28 1.2 1.11
Factor

A-24




Table A.l. {(continued)

Pasadena Comm. Bldg

Burbank Residential

Building Name
N-S E-W N-S E-W
Configuration R.C. Frame R.C. Frame R.C.shear wall | R.C. shear wall
(story/ height) 9/117 9/117 10/88° 10/88’
Period (sec.) 1.2 1.2 0.8 0.8
Soil Conditions -
Earthquake Sierra Madre,CA | Sierra Madre,CA | Sierra Madre,CA | Sierra Madre,CA
June 28, 1991 June 28, 1991 June 28, 1991 June 28, 1991
Magnitude (Mp) 5.8 5.8 6.6 6.6
E.C.D (km)
Acc. at Base 0.24 0.11 0.12 0.08
(g’s)
Acc. at Top 0.43 0.14 0.34 0.18
(g's)
Amplification 1.79 1.27 283 2.25
Factor

A-25
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"Combining Structural Optimizatien and Structural Control,” by F.Y. Cheng and C.P. Pantelides, 1/10/88,
(PB88-213814/A%).

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

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

"Seismic Fragility Analysis of Shear Wall Structures,” by J-W Jaw and H H-M. Hwang, 4/30/88, (PB89-
102867/AS).

"Base Isolation of a Multi-Story Building Under a Harmonic Ground Mouon - A Comparison of Performances
of Various Systems,” by F-G Fan, G. Ahmadi and [.G. Tadjbakhsh, 5/18/88, (PB89-122238/AS).

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

" A New Solution Technique for Randomly Excited Hysteretic Structures,” by G.Q. Cai and Y.K. Lin, 5/16/88,
(PBB9-102883/A8).

"A Swdy of Radiation Damping and Soil-Structure Interaction Effects in the Centrifuge,”
by K. Weissman, supervised by J.H. Prevost, 5/24/88, (PB89-144703/AS).

"Parameter Idensification and Implementation of a Kinematic Plasticity Model for Frictional Soils,” by T.H,
Prevost and D.V. Griffiths, to be published.

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

"Damage Assessment of Reinforced Concrete Structures in Eastern United States,” by A M. Reinhom, M.J.
Seidel, 5.K. Kunnath and Y.J. Park, 6/15/88, (PB89-122220/AS).

"Dynamic Compliance of Vertically Loaded Strip Foundations in Multilayered Viscoelastic Soils,” by S.
Ahmad and A.S.M. Israil, 6/17/88, (PB83-102891/AS).

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

"Experimental Investigation of Primary - Secondary System Interaction,” by G.D. Manolis, G. Juhn and A.M.
Reinhomn, 5/27/88, (PB89-122204/AS).

"A Response Spectrum Approach For Analysis of Nonclassically Damped Structures,” by J.N. Yang, S.
Sarkani and F.X. Long, 4/22/88, (PB8%9-102909/A8S).

"Sewsmic Interaction of Structures and Soils: Stochastic Approach,” by A.S. Veletsos and AM. Prasad,
7/21/88, (PB89-122196/AS).

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

address given above),

“Multi-Hazard Risk Analysis: Case of a Simple Offshore Swucture,” by B.K. Bhartia and EH Vanmarcke,
7/21/88, (PB89-145213/A8).
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"Automated Seismic Design of Reinforced Concrete Buildings,” by Y.S. Chung, C. Meyer and M. Shinozuka.
1/5/88, (PB89-122170/AS). This report is available only through NTIS (see address given above).

"Expetimental Study of Active Control of MDOF Structures Under Seismic Excitations,” by L.L. Chung, R.C.
Lin, T.T. Soong and A.M. Reinhomn, 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.
Keuer, 8/1/88, (PB89-102917/AS).

“Systems Study of Urban Response and Reconstruction Due to Catastrophic Earthquakes,” by F. Kozin and
H K. Zhou, 9/22/88, (PBS0-162348/A8S).

"Seismic Fragility Analysis of Plane Frame Structures,” by H.H-M. Hwang and Y.X. Low, 7/31/88, (PB89-
131445/A8).

"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 Primary Structwre,” by D C.K, Chen and L.D. Lutes, 9/19/88,
(PB89-131437/A5).

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

"A Re-evaluation of Design Spectra for Seismic Damage Control," by C.J. Turkstra and A G. Tallin, 11/7/88,
(PB89-145221/AS),

"The Behavior and Design of Noncontact Lap Splices Subjected to Repeated Inelastic Tensile Loading,” by
V.E. Sagan, P. Gergely and R.N. White, 12/8/88, (PB89-163737/AS).

"Seismic Response of Pile Foundations,” by S.M. Mamoon, P.X. Banerjee and S. Ahmad, 11/1/88, (PB89-
145239/A5).

"Modeling of R/C Building Structures With Flexible Floor Diaphragms (IDARC2),” by A.M. Reinhorn, 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-8. Tsai, G.C. Lee and R.L. Keuer, 12/31/88, (PB89-
207146/AS).

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

"Teflon Bearings in Aseismic Base Isolation: Experimental Studies and Mathematical Modeling," by A.
Mokha, M.C. Constantinou and AM. Reinhorn, 12/5/88, (PBR9-218457/AS). This report is available only
through NTIS (see address given above).

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

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

"Small-Scale Modeling Techniques for Reinforced Concrete Structures Subjected to Seismic Loads,” by W.
Kim, A. El-Anar and R.N. White, 11/22/88, (PB89-189625/AS).
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"Modeling Strong Ground Motion from Muliple Event Earthquakes,” by G.W. Ellis and A.S. Cakmak,
10/15/88, (PB89-174445/AS).

"Nonstationary Models of Seismic Ground Acceleration,” by M. Grigoriy, §.E. Ruiz and E. Rosenblueth,
T/15/88, (PB89-189617/AS).

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

"First Expert Panel Meeung on Disaster Research and Planning,” edited by I. Pantelic and J. Stoyle, 9/15/88,
(PB89-174460/AS8).

"Preliminary Studies of the Effect of Degrading Infill Walls on the Nonlinear Seismuc Response of Steel
Frames,” by C.Z, Chrysostomou, P. Gergely and 1.F. Abel, 12/19/88, (PB89-208383/A%5)

'Remnforced Concrete Frame Component Testng Facility - Design, Construction, Instrumentation and
Operation,” by S.P. Pessiki, C. Conley, T. Bond, P. Gergely and R N. White, 12/16/88, (PB89-174478/AS).
"Effects of Protective Cushion and Soil Compliancy on the Response of Equipment Within a Seismically

Excited Building," by J.A. HoLung, 2/16/8%, (PB89-207179/AS).

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

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

“Experirental Study of ‘Elephant Foot Bulge® Instability of Thin-Walled 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 to Structural Design of Earthquake-Resistant Buildings,” by M. Subramani,
P. Gergely, C.H. Conley, J.F. Abel and A H. Zaghw, 1/15/89, (PB89-218465/A8).

"Liquefaction Hazards and Their Effects on Buried Pipelines,” by T.D O'Rourke and P.A. Lane, 2/1/39,
(PB89-218481).

"Fundamentals of System Identification in Structural Dynamics,” by H. Imai, C-B. Yun, O. Maruyama and
M. Shinozuka, 1/26/89, (PB89-207211/A8).

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

"NCEER Bibliography of Earthquake Education Materials,” by K.E.K, Ross, Second Revision, 9/1/89, (PB90-
125352/AS8).

"Inelastic Three-Dimensional Response Analysis of Reinforced Concrete Building
Structures (IDARC-3D), Part I - Modeling,” by 8.K. Kunnath and AM. Reinhom, 4/17/89, (PBS0-
114612/A8).

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

"Repair and Strengthening of Beam-to-Column Connections Subjected to Earthquake Loading,” by M.
Corazzo and A.J. Durrani, 2/28/89, (PB50-109885/A5)
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"Program EXKAL? for Identification of Structural Dynamic Systems,” by O. Maruyama, C-B. Yun, M.
Hoshiya and M. Shinozuka, 5/19/89, (PB%90-109877/AS).

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

"ARMA Monte Carlo Simulation in Probabilistic Structural Analysis,” by P.D Spanos and M P Mignolet,
7/10/89, (PB90-109893/A8).

"Preliminary Proceedings from the Conference on Disaster Preparedness - The Place of Earthquake Education
in 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 is available only through NTIS (see
address given above).

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

"Nontinear Dynamic Analysts of Three-Dimensional Base Isolated Structures (3D-BASIS),” by 5. Nagarajaiah,
AM. Reinhorn and M.C. Constantinou, 8/3/89, (PB90-161936/A8). This report is available only through
NTIS (see address given above).

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

"Subsurface Conditions of Memphis and Shelby County,” by K.W. Ng, T-S, Chang and H-H.M. Hwang,
7126/89. (PB9(-120437/AS).

"Seismic Wave Propagation Effects on Straight Jointed Buried Pipelines,” by K. Elhmadi and M.J. O'Rourke,
8/24/89, (PB90-162322/A8).

"Workshop on Serviceability Analysis of Water Delivery Systems,” edited by M. Grigoriu, 3/6/89, (PB90-
127424/A8S).

"Shaking Table Study of a 1/5 Scale Steel Frame Composed of Tapered Members,” by
K.C. Chang, IS. Hwang and G.C. Lee, 9/18/89, (PB90-160169/AS).

"DYNAI1D: A Computer Program for Nonlinear Seismic Site Response Analysis - Technical Documentation,”
by Jean H. Prevost, 9/14/89, (PB90-161944/AS). This report is available only through NTIS {see address
given above).

"1:4 Scale Model Studies of Active Tendon Systems and Active Mass Dampers for Aseismic Protection,” by

AM Reinhorn, T.T. Scong, R.C. Lin, Y.P. Yang, Y. Fukao, H. Abe and M. Nakai, 9/15/89, (PB90-
173246/A8).

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

"Statistical Evaluation of Deflection Amplification Factors for Reinforced Concrete Structures,” by H.H.M,
Hwang, J-W. Jaw and A L. Ch’ng, 8/31/89, (PB90-164633/AS).

"Bedrock Accelerations in Memphis Area Due to Large New Madrid Earthquakes,” by H.H.M. Hwang, C.H.S.
Chen and G. Yu, 11/7/89, (PB90-162330/AS).
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"Seismc Behavior and Response Sensitivity of Secondary Structural Systems,” by Y.Q. Chen and T.T. Soong,
10/23/89, (PB9(-164658/AS).

"Random Vibration and Rehability Analysis of Primary-Secondary Structural Systems,” by Y. Ibrahim, M.
Grigoriu and T.T. Soong, 11/10/89, (PB30-161951/AS).

"Proceedings from the Second U.S. - Japan Workshop on Liquefaction, Large Ground Deformation and Their
Effecis on Lifelines, September 26-29, 1989," Edited by T.D. O’Rourke and M. Hamada, 12/1/89, (PB90-
209388/AS).

"Deterministic Model for Seisrruc Damage Evaluation of Reinforced Concrete Structures,” by .M. Brace,
AM. Reinhorn, JB. Mander and S K Kunnath, 9/27/89.

“On the Relation Between Local and Global Damage Indices,” by E. DiPasquale and A.S. Cakmak, 8/15/89,
(PB90-173865).

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

"Liquefaction Potential of Surficial Deposits in the City of Buffalo, New York,” by M. Budhu, R. Giese and
L. Baumgrass, 1/17/89, {(PB90-208455/A8),

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

"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. Costantino, 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.H. Prevost,
5/10/89, (PB90-207879/AS).

"Linearized Identification of Buildings With Cores for Seismic Vulnerability Assessment,” by I-K. Ho and
A.E. Aktan, 11/1/89, (PB90-251943/A5).

"Geotechnical and Lifeline Aspects of the October 17, 1989 Loma Prieta Earthquake in San Francisco,” by
T.D. O’Rourke, H.E. Stewart, F.T. Blackburn and T.S. Dickerman, 1/90, (PB%0-208596/A8).

"Nonnormal Secondary Response Due to Yielding in a Primary Structure,” by D.C.K. Chen and L.D. Lutes,
2/28/90, (PR90-251976/AS).

"Earthquake Education Materials for Grades K-12," by K.E K. Ross, 4/16/90, (PB91-113415/AS).
“Catalog of Strong Motion Stations in Eastern North America," by R.W. Busby, 4/3/90, (PB90-251984)/AS.

"NCEER Swong-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 (PB90-258062/AS).

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

"Site-Specific Response Spectra for Memphis Sheahan Pumping Station,” by H.HH.M. Hwang and C.S. Lee,
5/1500, (PB91-108811/AS).
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"Pilot Study on Seismic Vulnerability of Crude Oil Transmission Systems,” by T. Ariman, 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 Histories: EQGEN," by G.W. Ellis, M. Srinivasan and A.S.
Cakmak, 1/30/90, (PB91-108829/A8).

"Active [solation for Seismic Protection of Operating Rooms,” by M.E. Talbott, Supervised by M, Shinozuka,
6/8/9, (PB91-110205/AS).

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

"Two-Dimensional Two-Phase Elasto-Plastic Seismic Response
Yiagos, Supervised by J.H. Prevost, 6/20/90, (PB91-110197/AS).

of Earth Dams,” by AN.

"Secondary Systems in Base-Isolated Structures: Experimental Investigation, Stochastic Response and
Stochastic Sensitivity,” by G.D. Manolis, G. Juhn, M.C. Constantinou and A.M. Reinhom, 7/1/90, (PB91-
110320/A8S).

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

"Two Hybrid Control Systems for Building Structures Under Strong Earthquakes,” by J.N. Yang and A.
Danielians, 6/29/90, (PB91-125393/AS).

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

"Reconnaissance Report on the Northern Iran Earthquake of June 21, 1990," by M. Mehrain, 10/4/90, (PB91-
125377/AS).

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

“Experimental and Analytical Study of a Combined Sliding Disc Bearing and Helical $teel Spring Isolation
System,” by M.C. Constantinou, A.S. Mokha and A M. Reinhom, 10/4/90, (PB91-125385/AS).

"Experimental Study and Analytical Prediction of Earthquake Response of a Sliding Isolation System with
a Spherical Surface,” by A.S. Mokha, M.C. Constantinou and AM. Reinhorn, 10/11/90, (PB91-125419/AS).

"Dynamic Interaction Factors for Floating Pile Groups," by G. Gazetas, K. Fan, A. Xaynia and E. Kause),
9/10/90, (PB91-170381/AS).

"Evaluation of Seismic Damage Indices for Reinforced Concrete Structures,” by S. Rodri guez-Gomez and
A.S, Cakmak, 93090, PB91-171322/AS).

"Study of Site Response at a Selected Memphis Site,” by H. Desai, §. Ahmad, E.S. Gazetas and M.R. Oh,
10/11/90, (PBS1-196857/AS).

"A User's Guide to Strongmo: Version 1.0 of NCEER's Strong-Motion Data Access Tool for PCs and
Terminals," by P.A. Friberg and C.A.T. Susch, 11/1500, (PR91-171272/AS).

"A Three-Dimensional Analytical Study of Spatial Variability of Seismic Ground Motions," by L-L. Hong
and A.H.-S. Ang, 10/30/90, (PB91-170399/AS).
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"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).

"SARCE-TI User's Guide - Seismic Analysis of Reinforced Corcrete Frames,” by S. 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 (PB31-190561/A8).

"Spil Effects on Earthquake Ground Motions in the Memphis Area,” by H Hwang, C.S. Lee, K.W. Ng and
T.S. Chang, 8/2/90, (PB91-190751/AS).

"Proceedings from the Third Japan-U.8. Workshop on Earthquake Resistant Design of Lifeline Facihities and
Countermeasures for Soil Liquefaction, December 17-19, 1990," edited by T.D O’Rourke and M. Hamada,
21191, (PB91-179259/AS).

"Physical Space Solutuons of Non-Proportionally Damped Systems,” by M. Tong. Z. Liang and G.C. Lee,
1/15/91, (PB91-179242/AS).

“Seismic Response of Single Piles and Pile Groups,” by K. Fan and G. Gazetas, 1/10/41, (PB92-174994/AS).

"Damping of Structures; Part 1 - Theory of Complex Damping," by Z. Liang and G. Lee, 10/1001, (PB92-
197235/AS).

"3D-BASIS - Nenlinear Dynamic Analysis of Three Dimensional Base Isolated Structures: Part II,” by S,
Nagarajaiah, A.M. Remhomn and M.C Constantinou, 2/28/91, (PB91-190553/AS),

"A Muiltidimensional Hysteretic Model for Plasticity Deforming Metals in Energy Absorbing Devices,” by
E.J. Graesser and F.A. Cozzarell, 4/9/91, (PB92-108364/AS).

"A Framework for Customizable Knowledge-Based Expert Systems with an Application to a KBES for
Evaluating the Seismic Resistance of Existing Buildings,” by E.G. Ibarra-Anaya and S.J. Fenves, 4991,
(PB91-210930/A5).

"Nonlinear Analysis of Steel Frames with Semi-Rigid Connections Using the Capacity Spectrum Method,”
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“The Hysteretic and Dynamic Behavior of Brick Masonry Walls Upgraded by Ferrocement Coatings Under
Cyclic Loading and Strong Simulated Ground Motion,” by H. Lee and S.P. Prawel, 5/11/92, te be published.
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JB. Mander, 12/1/92, to be published.
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Yuan, J. Grossman, E. Pekelis and K. Jacob, 12/28/92.

"An Experimental Study on the Seismic Performance of Brick-Infilled Steel Frames,” by I.B. Mander, B.
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