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The coupled wall system experienced significant shear damage in the coupling beams and no
damage in the walls. The nonductile frame suffered damage in the columns, but not the beams.

Other interesting cases of earthquake damage include a 13 story commercial building in
Sherman Oaks at a distance of 10 km from the epicenter. The building had a shear wall systerm in
the N-S and a moment resisting frame in the E-W direction. This building experienced a peak
horizontal acceleration of 0.46g at the base and 0.90g at the roof. Since the predomimnant
horizontal acceleration along Ventura Blvd. in Sherman Oaks appeared to be in the N-S direction
structural damage occurred exclusively in the shear wall system with several shear and flexural
cracks extending halfway up the wall. During a strong aftershock three days after the main shock
additional cracks appeared in the wall and the building had to be temporarily evacuated. This
building experienced a peak horizontal acceleration of 0.26g at the base and 0.32g at the roof
during the 1971 San Fernando earthquake with no reported damage [2].

Finally, the collapse of the two upper floors of the Bullocks store in the Fashion Island
Mall of Northridge provided an interesting case of apparent punching shear failure of the waffle
slab floor system of the roof and floor under large horizontal and vertical accelerations.

Parking Structures

Parking structures represent the category of modern engineered structures that appear to
have suffered the largest incidence of partial or total collapse cases. These cases occurred, both, in
the immediate vicinity of the epicenter with several spectacular failures in the Northridge Fashion
Island Mall and on the campus of the California State University at Northridge (CSUN), but also
at a distance from the epicenter, as the parking structures in the Glendale Civic Center (2), at the
Kaiser Permanente in Culver City (2) and in Santa Monica demonstrate. Typical forms of the
observed structural damage in parking structures are shown in Figs. 6.7-6.12.

Most cases of partial or complete collapse involve modern precast parking structures
which either lack a lateral load resisting system in one direction or, otherwise, have a very flexible
lateral load resisting system in one or both directions. Several such structures virtually “imploded”
in the Northridge earthquake with Fig. 6.7 providing a spectacular example of the parking
structure in the CSUN campus. Possible causes of such total collapse might be the unseating of
the precast girders due to large lateral movement at the short corbel seats or the shear-
compression failure of the columns. In all cases the prestressing tendons in the floor slab provided
a catenary action that caused the spectacular “implosion” of part or of the entire structure. Other
areas of weakness appear to be the connections of precast girders to the corbel seats at the
columns. These connections commonly involve the welding of a plate at the bottom of the girder
to an angle at the free corner of the corbel. Weld failures were observed in the post-earthquake
survey of damage, as was the “chipping-of” of the corner of the corbel that reduced the seating
area of the precast girder (Fig. 6.9). The latter cause could have precipitated the unseating of the
precast girder particularly under the high vertical accelerations (e.g. 0.59g in the girder of a
parking garage in downtown Los Angeles at a distance of 32 km from the epicenter).



Another area of weakness in modern precast parking structures is the flexibility of the thin
cast-in-place topping slab that forms the horizontal floor and roof diaphragms. Significant
compression crushing was evident in the roof diaphragm of City Hall Parking Structure, where the
addition of another parking floor with insufficient lateral load resistance appears to be the cause of
the partial roof collapse (Fig. 6.11). The falling debris from the supporting beam and a planter
punched through two floors of the three story parking structure.

In older cast-in-place concrete parking structures a short column behavior was observed in
the columns of perimeter frames due to partial masonry infills, as shown in Fig. 6.8. Shear-
compression failure is evident in the interior column of the parking structure in Fig. 6.10. The
large spacing of the transverse reinforcement could not prevent the bucking of longitudinal steel
under the combined action of gravity with large lateral displacements.

Finally, the shear cracking in the columns of the parking structure in Fig. 6.12 can be
attributed to inadequate detailing of the perimeter frame. Since shear walls were provided in both
directions of the parking structure, it is not clear whether the participation of the frame in the
lateral load resistance of the structure was intentional or not. Even so, the observed significant
out-of-plane movement of the walls perpendicular to the direction of shear cracking offered
further proof of the flexibility of lateral load systems in many parking structures.

It is apparent from the earthquake damage survey of parking structures that was
completed to date, that revisions of the earthquake resistant design of this type of structure are
necessary in order to account for the combination of high horizontal and vertical accelerations
that were recorded in the vicinity of the epicenter.

Unreinforced Masonry (URM) Buildings

Unreinforced masonry structures have long been identified as buildings prone to severe
structural and nonstructural damage in moderate and strong ground motions. Extensive damage
to this type of structure was also evident in this preliminary post-earthquake survey. What is of
particular interest in connection with the Northridge earthquake is, that several buildings in the
area of strong shaking were retrofit in accordance with the earthquake risk mitigation program for
URM buildings that was adopted by the City of Los Angeles in 1981. While it was very difficult
for this reconnaisance team to identify in this short period which buildings were retrofit and which
were not, some instances of damage to retrofit URM buildings were observed.

Fig. 6.13 shows a two story URM building in Culver City that was retrofit by tying the
wall to the roof diaphragm with steel tendons. Since no such tie-back was provided at the floor
level, the three wythe wall bowed out-of-plane and failed in flexure at the first floor level at mid-
height of the wall.

In addition to the out-of-plane masonry wall behavior the other prevalent failure mode for

URM buildings is the in-plane shear failure that is evident in the large X-shaped of the masonry
pier in Fig. 6.14.
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The combination of the in-plane and out-of-plane behavior was evident in the structures in
Figs. 6.15 and 6.16. Fig. 6.15 shows the front of a four story apartment building located in Santa
Monica. Brick bearing wall thickness was three wythes throughout. The roof was wood
construction supported by a four foot wooden truss. The reconnaisance team could not identify
the presence of a plywood diaphragm. Significant damage occurred at the top two stories of the
structure. Out of plane failure of the walls was evident. In the portion of the front wall that wvas
intact, in plane shear cracks existed at the height of the windows. Prominent shear cracking
occurred in the masonry piers that were supporting the balconies. There was little evidence of
damage to the side walls. Fig. 6.16 shows the typical failure of a two story nonretrofitted masonry
building: significant damage of the front wall that has fallen out of plane with prominent in plane
shear cracks clearly visible at the side wall.

Hospitals

Much as was the case in the 1971 San Fernando earthquake several hospitals in the area of
strong shaking suffered structural and very serious non-structural damage. The Indian Hills
Hospital suffered structural damage in the shear walls with concrete crushing and apparent lap
splice failure at the construction joint at the fourth floor level (Fig. 6.17). The Veterans Hill
Hospital in the immediate vicinity of the epicenter suffered very serious damage to contents and
equipment. Water from the ruptured sprinkler system ran for several hours and flooded a good
portion of the building according to preliminary reports. Fig. 6.18 shows the state of a typical
ground floor office at the Veterans Hospital. Severe structural damage at the St. John’s Hospital
in Santa Monica caused its immediate evacuation.

Of particular interest to earthquake engineers is the fact that the Olive View Hospital
which was rebuilt after its collapse following the 1971 San Fernando earthquake recorded a peak
horizontal acceleration of 2.3g in the mechanical penthouse at the roof level, but did not suffer
serious damage.

Residential Structures

Most residential structures in the vicinity of the epicenter were one story wood houses and
two to three story wood apartment buildings. One story houses seem at this stage to have suffered
little structural damage. Several chimneys broke at the roof line and fell, while quite a few
buildings displaced horizontally from the foundation due to inadequate anchorage.

By contrast, two to three story apartment buildings in the vicinity of the epicenter suffered
extensive structural damage and several first floor partial or total collapses were responsible for
the majority of deaths in the Northridge earthquake. Most apartment buildings in the area were
poorly engineered wood frame buildings covered with stucco walls only and lacked a lateral load
resisting system due to the absence of plywood shear walls. Most of these buildings feature
carports in the ground floor with the apartments located in the floors above. This led to a large
incidence of soft first story collapse mechanisms (Figs. 6.19 and 6.20). In one instance part of the
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ground floor was also filled with apartments and gave rise to the highest single incidence of deaths
(Figs. 6.19 and 6.20).

Base Isolated Structures

Three seismically-isolated structures in the Los Angeles area were subjected to strong
ground shaking during the Northridge earthquake. Two of these are supported on elastomeric
isolators - the University of Southern California Teaching Hospital(USC) and the Los Angeles
County Fire Command and Control Facility (FCCF) -while the third is supported on a helical steel
spring and viscous dashpot system (GERB). Preliminary accelerograms have been released by the
California Strong Motion Instrumentation Program (SMIP) from the USC and FCCF buildings.
The USGS has recently recovered accelerograms from the GERB structure, but these were not
available at the time of this report.

The USC hospital is an 8-story braced steel frame supported on 68 lead-rubber isolators
and 81 elastomeric isolators. It is located east of downtown Los Angeles, approximately 36 km
from the earthquake epicenter. The strongest motions recorded at the site were in the north-south
direction. The peak free-field acceleration was 0.49 g, and the peak foundation acceleration was
0.37 g. The peak structure accelerations were 0.13 g and 0.21 g at the base and roof, respectively,
implying amplification ratios of 0.32 and 0.57 relative to the input motion at the foundation level.
These ratios are in the expected range for a seismically-isolated structure under this level of
ground acceleration. For comparison, the amplification factors in the east-west direction were 1.0
and 1.2 at the base and roof, respectively; the peak foundation acceleration in this direction was
only 0.16 g. The hospital remained completely functional during and after the earthquake, and
there were no reports of damage to equipment inside the building. This event has been the most
significant test to date of a full-size seismically-isolated building and provides a valuable data set
for further study of this type of structures.

The FCCF is a 2-story braced steel frame supported on 32 high-damping rubber isolators
and serves as the headquarters from which fire equipment is dispatched throughout Los Angeles
county. It is located east of downtown, approximately 39 km from the epicenter of the Northridge
earthquake. The recorded response of the FCCF in this event was unusual for a base-isolated
structure because several high-frequency spikes were apparent in the east-west acceleration
records. Although the peak foundation accelerations in this direction were between 0.19 and 0.22
g, the first floor accelerations were between 0.21 and 0.35 g, and the roof accelerations were
between 0.24 and 0.32 g. The comresponding amplification ratios are therefore substantially
greater than 1.0. In the north-south direction the building performed as expected, with
amplification ratios of approximately 0.4 and 0.5 at the 1st floor and roof, respectively. The peak
foundation acceleration in this direction was approximately 0.18 g. The FCCF remained fully
functional during and after the earthquake. An inspection of the site after the earthquake revealed
that architectural details at an east-facing tile entryway near the north wall of the building may
have compromised the isolation gap in the east-west direction. The tiles are not part of the
isolated portion of the building and were designed as sacrificial elements that would be dislodged
by the steel grillwork that overhangs the isolation gap from the main structure. The tiles had last
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been replaced after being damaged in the 1992 Landers earthquake. However, it appears that the
newly installed tiles provided more lateral restraint than expected to the overhanging grill,
imparting an impulsive force at the first floor of the structure as the grill pounded on the tiles.
This mechanism is consistent with the observation that the high-frequency acceleration spikes are
larger at the north side of the building near the entryway than at the south wall, and the fact that
the spikes indicate amplified accelerations only toward the west. No high-frequency response is
seen in the north-south acceleration time histories.

The last isolated structures were two identical 3-story braced steel frame residences in
Santa Monica, each supported at its corners by GERB helical springs and viscous dashpots.
Additional springs are distributed around the building perimeter. The site is approximately 24 km
from the epicenter, and although the accelerograms recorded here have not yet been processed by
USGS, SMIP records from the Santa Monica City Hall Grounds nearby show peak horizontal and
vertical accelerations of 0.93 g and 0.25 g, respectively. It appears from a survey of these
buildings that the isolation system is more effective vertically than horizontally since several
details limit horizontal movement. For example, slight damage was observed at locations where
steel girders from the isolated portion of the structure framed into a concrete footing and a
masonry block wall that was attached to the ground. However, a series of square glass blocks
distributed around the perimeter of the structures indicated that the building experienced a vertical
displacement of 3/4" to 1".

Conclusions

These preliminary observations of the post-earthquake damage from the 1994 Northridge
earthquake indicate that a wide range of structural types suffered significant structural damage.
While it is premature to draw any conclusions, it is safe to say that the wealth of recorded data
from the main shock and several strong aftershocks will help engineers further their understanding
of the seismic performance of old and new structures. Of particular interest to the designers is the
fact that high horizontal accelerations were combined with significant vertical accelerations in
many areas of strong ground shaking. The relatively poor performance of several parking
structures requires special attention for improving the design of new and devising effective retrofit
measures for existing structures. Finally, a set of very interesting records were obtained for base-
isolated structures. The records from the USC hospital are particularly encouraging in that they
represent the most severe test of an isolated building structure to date. The results from the FCCF
and GERB structures are also worthy of further study, and illustrate the importance of careful
maintenance of the seismic gap around isolated structures.
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Fig. 6.1 Cast-In-Place Parking Garage With Fig. 6.2 Shear-Bond Failure in Columns of
Joint Shear Failure 7-Story Moment Resisting Frame

Fig. 6.3 Nonductile Reinforce Concrete (RC)  Fig. 6.4 Short Column Behavior in 6-story
Frame with Soft Story Mechanism RC Moment Resisting Frame



Fig. 6.5 Damage to Shear Wall of Dual Frame-Wall System Fig. 6.6 Shear Failure of Coupling Beams in 15-story Coupled
Shear Wall

Fig. 6.7 Characteristic “Implosion” of Precast Parking Structure ~ Fig. 6.8 Short Column Effect due to Partial Infill



Fig. 6.9 Typical Corbel Damage in Precast Flg 6.10 Shear-Compression Failure of Cast-
Frame of Parking Garage in-Place Interior Column

Fig. 6.11 Partial Roof Collapse with Sub- Fig. 6.12 Shear Cracking in Columns
sequent Punching of Floors Below



Fig. 6.13 Out of Plane Bending Failure of Retrofit URM Building  Fig. 6.14 Shear Cracking in Non-Bearing Masonry Wall
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Fig. 6.15 Typical Shear and Out-of-Plane URM Failure Fig. 6.16 Typical Shear and Out-of-Plane URM Failure



Fig. 6.17 Shear Wall Damage at Indian Hills Hospital Fig. 6.18 Toppled Bookcases, Ground Floor of Veterans Hospital

Fig. 6.19 Soft Story Collapse of Wood Apartment Building Fig. 6.20 Soft Story Collapse of Wood Apartment Building



EARTHQUAKE ENGINEERING RESEARCH CENTER REPORT SERIES

.

EERC reports are available from the National Information Service for Earthquake Engineering (NISEE) and from the National Technical Information Ser-
vice (NTIS). Numbers in parentheses are Accession Numbers assigned by the National Technical Information Service; these are followed by a price code.
Contact NTIS, 5285 Port Royal Road, Springfield Virginia, 22161 for more information. Reports without Accession Numbers were not available from NTIS
at the time of printing. For a current complete list of EERC reports {from EERC §7-1) and availablity information, please contact University of California,
EERC, NISEE, 130! South 46th Street, Richmond, California 94804.

UCB/EERC-83/01
UCB/EERC-83/02
UCB/EERC-83/03

UCB/EERC-83/04

UCB/EERC-83/03

UCB/EERC-83/06
UCB/EERC-83/07

UCB/EERC-83/08
UCB/EERC-83/0%

UCB/EERC-83/10
UCB/EERC-83/11

UCB/EERC-83/12
UCB/EERC-83/13

UCB/EERC-83/14

UCB/EERC-83/15

UCB/EERC-83/16
UCB/EERC-83/17

UCB/EERC-83/18

UCB/EERC-83/19

UCB/EERC-83/20

UCB/EERC-83/21

UCB/EERC-83/22
UCB/EERC-83/23

UCB/EERC-83/24

UCB/EERC-84/01

UCB/EERC-84/02

UCB/EERC-84/03

UCB/EERC-84/04

UCB/EERC-84/03

UCB/EERC-84/06
UCB/EERC-84/07

"The Economic Feasibility of Seismic Rehabilitation of Buildings by Base Isolation,” by Kelly, I M., January 1983, (PB8&3 197 988)A0S.
"Seismic Moment Connections for Moment-Resisting Steel Frames.,” by Popov, E.P., January 1983, (PB83 195 412)A04.

"Design of Links and Beam-to-Column Connections for Eccentrically Braced Steel Frames,” by Popov, E.P. and Malley, J.O., January
1983, (PB83 194 811)A04.

"Numerical Techniques for the Evaluation of Seil-Structure Interaction Effects in the Time Domain,” by Bayo, E. and Wilson, EL.,
February 1983, (PB83 245 605)A09.

"A Transducer for Measuring the Internal Forces in the Columns of a Frame-Wall Reinforced Concrete Structure,” by Sause, R. and
Bertero, V.V., May 1983, (PB84 119 494}A06.

"Dynamic Interactions Between Floating Ice and Offshore Structures,” by Croteau, P., May 1983, (PB84 119 486)A16.

"Dynamic Analysis of Multiply Tuned and Arbitrarily Supported Secondary Systems,” by Igusa, T. and Der Kiureghian, A., July 1983,
(PB84 118 272)All.

"A Laboratory Study of Submerged Multi-body Systems in Earthquakes,” by Ansari, G.R., June 1983, (PB83 261 842)A17.

"Effects of Transient Foundation Uplift on Earthquake Response of Structures,” by Yim, C.-S. and Chopra, A.K., June 1983, (PB83 261
396)A07.

"Optimal Design of Friction-Braced Frames under Seismic Loading,” by Austin, M.A. and Pister, K.S., June 1983, (PB84 119 288)A06.

"Shaking Table Study of Single-Story Masonry Houses: Dynamic Performance under Three Component Seismic Input anéd Recommen-
dations,” by Manos, G.C., Clough, R.W. and Mayes, R.L., July 1983, (UCB/EERC-83/11)A08.

“Experimental Error Propagation in Pseudodynamic Testing,” by Shing, P.B. and Mahin, S.A., June 1983, (PB&4 119 270)A09.

"Experimental and Analytical Predictions of the Mechanical Characteristics of a 1/5-scale Model of 2 7-story R/C Frame-Wall Building
Structure,” by Aktan, A.E., Bertero, V.V,, Chowdhury, A.A. and Nagashima, T., June 1983, (PB84 119 213)A07.

“Shaking Table Tests of Large-Panel Precast Concrete Building System Assemblages,” by Oliva, M.G. and Clough, R.'W., June 1983,
(PB86 110 210/AS)All. .

"Seismic Behavior of Active Beam Links in Eccentrically Braced Frames,” by Hjelmstad, K.D. and Popov, E.P., July 1983, {PB84 119
676)A09.

"System Identification of Structures with Joint Rotation,” by Dimsdale, J.S., July 1983, (PB84 192 210}A06.

“Construction of Inelastic Response Specira for Single-Degree-of-Freedom Systems,” by Mahin, S. and Lin, J.,, June 1983, {(PB84 208
834)A05.

“Interactive Computer Analysis Methods for Predicting the Inelastic Cyclic Behaviour of Structural Sections,” by Kaba, S. and Mahin,
S., July 1983, (PB84 192 012)A06.

"Effects of Bond Deterioration on Hysteretic Behavior of Reinforced Concrete Joints,” by Filippou. F.C., Popov, E.P. 2nd Bertero, V.V,
August 1983, (PB84 152 020)A10.

“Correlation of Analytical and Experimental Responses of Large-Panel Precast Building Systems.” by Oliva, M.G,, Clough, R.W_, Vel-
kov, M. and Gavrilovic, P., May 1988, (PB90 262 692)A06.

"Mechanical Characteristics of Materials Used in a 1/5 Scale Model of a 7-Story Reinforced Concrete Test Structure,” by Bertero, V.V,
Aktan, A.E., Harris, H.G. and Chowdhury, A.A., October 1983, (PB84 193 637)A05.

"Hybrid Modelling of Soil-Structure Interaction in Layered Media,” by Tzong, T.-J. and Penzien, J.. October 1983, (PB84 192 & 78)AC8.

"Local Bond Stress-Slip Relationships of Deformed Bars under Generalized Excitations,” by Eligehausen, R., Popov, E.P. and Bentero,
V.V., October 1983, (PB84 192 848)A09.

"Design Considerations for Shear Links in Eccentrically Braced Frames,” by Malley, J.0. and Popov, E.P., November 1983, (PB84 192
186)A07.

"Pseudodynamic Test Method for Seismic Performance Evaluation: Theory and Implementation,” by Shing, P.-S.B. and Mahin, S.A,
January 1984, (PB84 190 644)A08.

"Dynamic Response Behavior of Kiang Hong Dian Dam,” by Clough, R.W., Chang, K.-T., Chen. H.-Q. and Stephen, R. M., April 1984,
(PB84 209 402)A08.

"Refined Modelling of Reinforced Concrete Columns for Seismic Analysis,” by Kaba, S.A. and Mahin, S.A., April 1984, (PB&4 234
384)A06.

“A New Floor Response Spectrum Method for Seismic Analysis of Multiply Supported Secondary Systems,” by Asfura, A. and Der
Kiureghian, A., June 1984, (PB84 239 417)A06.

"Earthquake Simulation Tests and Associated Studies of a 1/Sth-scale Model of a 7-Story R/C Frame-Wall Test Structure,” by Bertero,
V.V., Aktan, A.E., Charney, F.A. and Sause, R., June 1984, (PB84 239 409}A08.

“Unassigned,” by Unassigned, 1984.

"Behavior of Imterior and Exterior Flat-Plate Connections Subjected to Inelastic Load Reversals,” by Zee, H.L. and Moehle, J.P_, August
1984, (PB86 117 629/AS)A07.



UCB/EERC-84/08
UCB/EERC-84/09
UCB/EERC-84/10
UCB/EERC-84/11
UCB/EERC-84/12

UCB/EERC-84/13
UCB/EERC-84/14

UCB/EERC-84/15
UCB/EERC-84/16
UCB/EERC-84/17

UCB/EERC-84/18
UCB/EERC-84/19
UCB/EERC-84/20

UCB/EERC-85/01
UCB/EERC-85/02
UCB/EERC-85/03
ucC é/ EERC-85/04

UCB/EERC-85/03
UCB/EERC-85/06
UCB/EERC-85/07
UCB/EERC-85/08

UCB/EERC-85/09
UCB/EERC-85/10
UCB/EERC-85/11
UCB/EERC-85/12
UCB/EERC-85/13
UCB/EERC-85/14
UCB/EERC-85/15
UCB/EERC-85/16
UCB/EERC-86/01

UCB/EERC-86/02
UCB/EERC-86/03

UCB/EERC-86/04

UCB/EERC-86/03

"Experimental Study of thc‘Seismic Behavior of a Two-Story Flat-Plate Structure,” by Moehle, J.P. and Diebold, J.W., August 1984,
(PB86 122 553/AS)Al12.

“Phenomenological Modeling of Steel Braces under Cyclic Loading,” by Ikeda, K., Mahin, S.A. and Dermitzakis, S.N., May I 984, (PB86
132 198/AS)A08. -

“Earthquake Analysis and Response of Concrete Gravity Dams,” by Fenves, G.L. and Chopra, AK., August 1984, (PB85 193
902/AS)AlLL.

"EAGD-84: A Computer Program for Earthquake Analysis of Concrete Gravity Dams,” by Fenves, G.L. and Chopra, A.K., August
1984, (PB8S5 193 613/AS)A0S.

"A Refined Physical Theory Model for Predicting the Seismic Behavior of Braced Steel Frames,” by Ikeda, K. and Mahin, S.A., July
1984, (PB85 191 450/AS)A09.

“Earthquake Engineering Research at Berkeley - 1984, by EERC, August 1984, (PB85 197 341/AS)ALQ.

"Moduli and Damping Factors for Dynamic Analyses of Cohesionless Soils,” by Seed, H.B., Wong, R.T., Idriss, LM. and Tokimatsy, K.,
Septemnber 1984, (PB85 191 468/AS)A04.

“The Influence of SPT Procedures in Soil Liguefaction Resistance Evaluations,” by Seed, H.B., Tokimatsu, K., Harder, LF. and Chung,
R.M., October 1984, (PB85 191 732/AS)A04.

"Simplified Procedures for the Evaluation of Settlements in Sands Due to Earthquake Shaking,” by Tokimatsu, K. and Seed, H.B,,
October 1984, (PB85 197 887/AS)A03.

“Evaluation of Energy Absorption Characteristics of Highway Bridges Under Seismic Conditions - Volume [ {(PB90 262 627)A16 and
Volume II (Appendices) (PB9Q 262 635}A13,” by Imbsen, R.A. and Penzien, J., September 1986.

"Structure-Foundation Interactions under Dynamic Loads,” by Liv, W.D. and Penzien, J., November 1984, (PB87 124 88%/AS)All.
“Seismic Modelling of Deep Foundations,” by Chen, C.-H. and Penzien, J., November 1984, (PB87 124 798/AS)A07.

"Dynamic Response Behavior of Quan Shui Dam,” by Clough, R.W., Chang, K.-T., Chen, H.-Q., Stephen, R.M., Ghanaat, Y. and Qi,
J.-H., November 1984, (PB86 1151 77/AS)AQT.

“Simplified Methods of Analysis for Earthquake Resistant Design of Buildings,” by Cruz, E.F. and Chopra, A.K,, February 1 985, (PB86
112299/AS)A12.

"Estimation of Seismic Wave Coherency and Rupture Velocity using the SMART | Strong-Motion Array Recordings,” by Abrahamson,
N.A., March 1985, (PB86 214 343)A07.

“Dynamic Properties of a Thirty Story Condominium Tower Building,” by Stephen, R.M., Wilson, E.L. and Stander, N, April 1985,
(PB86 118965/AS}IA06.

"Development of Substructuring Techniques for On-Line Computer Controlied Seismic Performance Testing,” by Dermitzakis, S. and
Makhin, S., February 1985, (PB86 132941/AS}ACS.

A Simple Model for Reinforcing Bar Anchorages under Cyclic Excitations,” by Filippou, F.C., March 1985, (PB86 112 919/ AS)AQS.
"Racking Behavior of Wood-framed Gypsum Panels under Dynamic Load,” by Oliva, M.G., June 1983, (PB90 262 643)A04.
“Earthquake Analysis and Response of Concrete Arch Dams,” by Fok, K.-L. and Chopra, A.K., June 1985, (PB86 139672/ASA10.

"Effect of Inelastic Behavior on the Analysis and Design of Earthquake Resistant Structures,” by Lin, J.P. and Mahin, S.A., June 1985,
{PB86 135340/AS)A08.

“Earthquake Simulator Testing of a Base-Isolated Bridge Deck,” by Keily, J.M., Buckle, L.G. and Tsai, H.-C., January 1986, (PB87 124
152/AS)A06.

"Simplified Analysis for Earthquake Resistant Design of Concrete Gravity Dams,” by Fenves, G.L. and Chopra, A.K., June 1 986, (PB87
124 160/AS)A08.

“Dynamic Interaction Effects in Arch Dams,” by Clough, R.W., Chang, K.-T., Chen, H.-Q. and Ghanaat, Y., October I 985, (PB86
135027/AS)AQS.

"Dynamic Response of Long Valley Dam in the Mammoth Lake Earthquake Series of May 25-27, 1980," by Lai, S. and Seed, H.B,,
November 1985, (PB86 142304/AS)A05.

“A Methodology for Computer-Aided Design of Earthquake-Resistant Steel Structures,” by Austin, M.A., Pister, K.S. and Mahin, S.A.,
December 1985, (PB86 159480/AS)A10 .

"Response of Tension-Leg Platforms to Vertical Seismic Excitations,” by Liou, G.-S., Penzien, J. and Yeung, R.W., December 1985,
{PB8&7 124 871/AS)ALS. :

"Cyctic Loading Tests of Masonry Single Piers: Volume 4 - Additional Tests with Height to Width Ratic of 1,” by Sveinsson, B,
McNiven, H.D. and Sucuogly, H., December 1985, {PB87 165031/AS}A08.

“An Experimental Program for Studying the Dynamic Response of a Steel Frame with a Variety of Infill Partitions,” by Yamnev, B. and
McNiven, H.D., December 1985, (PB90 262 676)A0S.

A Study of Seismicaily Resistant Eccentricaily Braced Steel Frame Systems,” by Kasai, K. and Popov, E.P., January 1986, (PB87 124
178/AS)A 14,

"Design Problems in Soil Liquefaction,” by Seed, H.B., February 1986, (PB87 124 186/AS)A03.

“Implications of Recent Earthguakes and Research on Earthquake-Resistant Desiga and Construction of Buildings,” by Bertero, V.V.,
March 1986, (PB87 124 194/AS)A05.

“The Use of Load Dependent Vectors for Dynamic and Earthquake Analyses,” by Leger, P., Wilson, E.L. and Clough, R.W_, March
1986, (PB87 124 200/AS)A12.

“Two Beam-To-Column Web Connections,” by Tsai, K.-C. and Popov, E.P., April 1986, (PB&7 124 301/AS)AD4.



UCB/EERC-86/06
UCB/EERC-86/07

UCB/EERC-86/08
UCB/EERC-86/09

UCB/EERC-86/10
UCB/EERC-86/11

UCB/EERC-86/12
UCB/EERC-87/01

UCB/EERC-87/02
UCB/EERC-87/03
UCB/EERC-87/04
UCB/EERC-87/05

UCB/EERC-87/06
UCB/EERC-87/07

UCB/EERC-87/08
UCB/EERC-87/09
UCB/EERC-87/10
UCB/EERC-87/11
UCB/EERC-87/12
UCB/EERC-87/13
UCB/EERC-87/14
UCB/EERC-87/15
UCB/EERC-87/16

UCB/EERC-87/17
UCB/EERC-87/18
UCB/EERC-87/19

UCB/EERC-87/20
UCB/EERC-87/21

UCB/EERC-87/22
UCB/EERC-88/C1
UCB/EERC-88/02

UCB/EERC-88/03
UCB/EERC-88/04

UCB/EERC-88/03

"Determination of Penetration Resistance for Coarse-Grained Soils using the Becker Hammer Drill,” by Harder, L.F. and Seed, H.B.,
May 1986, (PB87 124 210/AS)A07.

"A Mathematical Model for Predicting the Nonlinear Response of Unreinforced Masonry Walls to In-Plane Earthquake Excitations,” by
Mengi, Y. and McNiven, H.D., May 1986, (PB87 124 780/AS)A06.

“The 19 September 1985 Mexico Earthquake: Building Behavior,” by Bertero, V.V, July 1986.

"EACD-3D: A Computer Program for Three-Dimensional Earthquake Analysis of Concrete Dams,
Chopra, A.K., July 1986, (PB87 124 228/AS)A08.

"Earthquake Simulation Tests and Associated Studies of a 0.3-Scale Model of a Six-Story Concentrically Braced Steel Structuare,” by
Uang, C.-M. and Berntero, V.V., December 1986, (PB&7 163 564/AS)AL1T.

"Mechanical Characteristics of Base Isolation Bearings for a Bridge Deck Model Test,”
November 1987, (PB90 262 668)A04.

“Effects of Axial Load on Elastomeric Isolation Bearings,” by Koh, C.-G. and Kelly, J.M., November 1987.

"“The FPS Earthquake Resisting System: Experimental Report,” by Zayas, V.A., Low, S.S. and Mahin, S.A., June 1987, (PE288 170
287)A06.

"Earthquake Simulator Tests and Associated Studies of a 0.3-Scale Model of a Six-Story Eccentrically Braced Steel Structure,” by Whit-
taker, A., Uang, C.-M. and Bertero, V.V, July 1987, (PB88 166 707/AS)A18.

"A Displacement Control and Uplift Restraint Device for Base-Isolated Structures,” by Kelly, J.M., Griffith, M.C. and Aiken, L.I>., April
1987, (PB88 169 933)A04.

"Earthquake Simulator Testing of a Combined Sliding Bearing and Rubber Bearing Isolation System,” by Kelly, J.M. and Chralhoub,
M.S., December 1990,

"Three-Dimensional Inelastic Analysis of Reinforced Concrete Frame-Wall Structures,”
(PB88 169 586/AS)A08.

"Experiments on Eccentrically Braced Frames with Composite Floors,”

by Fok, K.-L., Hall, J.F. and

by Kelly, J.M., Buckle, 1.G. and Koh, C.-G,,

by Moazzami, S. and Bertero, V.V, May 1987,

by Ricles, J. and Popov, E., June 1987, (PB88 173 067T/AS)AL4.

"Dynamic Analysis of Seismically Resistant Eccentrically Braced Frames,” by Ricles, J. and Popow, E., June 1987, (P88 173

075/AS)A16.

"Undrained Cyclic Triaxial Testing of Gravels-The Effect of Membrane Compliance,” by Evans, M.D. and Seed, H.B., July 1987, {(PB88
173 25T)A19.

"Hybrid Solution Techniques for Generalized Pseudo-Dynamic Testing,”
007)A07.

"Ultimate Behavior of Butt Welded Splices in Heavy Rolled Steel Sections,” by Bruneau, M., Mahin, S.A. and Popov, E.P., September
1987, (PB90 254 285)A07.

"Residual Strength of Sand from Dam Failures in the Chilean Earthquake of March 3, 1985, by De Alba, P., Seed, H.B., Retamal, E.
and Seed, R.B., September 1987, (PB88 174 321/AS)A03.

"Inelastic Seismic Response of Structures with Mass or Stiffiness Eccentricities in Plan,” by Bruneau, M. and Mahin, S.A., September
1987, (PB90 262 650/AS)A 14,

"CSTRUCT: An Interactive Computer Environment for the Design and Analysis of Earthquake Resistant Steel Structures,” by Austin,
M.A., Mahin, S.A. and Pister, K.S., September 1987, (PB88 173 339/AS)A06.

"Experimental Study of Reinforced Concrete Columns Subjected to Multi-Axial Loading,” by Low. S.S. and Moehie, J.P., September
1987, (PB88 174 347/AS)AQ7.

"Relationships between Soil Conditions and Earthquake Ground Motions in Mexico City in the Earthquake of Sept. 19, 19835, by Seed,
H.B., Romo, M.P., Sun, I, Jaime, A. and Lysmer, J., October 1987, (PB88 178 991)AQ6.

"Experimental Study of Seismic Response of R. C. Setback Buildings,” by Shahrooz, B.M. and Moehle, J.P., October 1987, (PB88 176
359)A16.

"The Effect of Slabs on the Flexural Behavior of Beams,” by Pantazopoulou, S.J. and Moehle, J.P.. October 1987, (PB9G 262 7003A07.
"Design Procedure for R-FBI Bearings,” by Mostaghel, N. and Kelly, J.M., November 1987, (PB90 262 7 £ 8)AQ4.

"Analytical Models for Predicting the Lateral Response of R C Shear Walls: Evaluation of their Reliability,” by Vulcano. A. and Ber-
tero, V.V., November 1987, (PB88 178 983)A05.

"Earthquake Response of Torsionally-Coupled Buildings,” by Hejal, R. and Chopra, A.K., December 1987,

"Dynamic Reservoir Interaction with Monticello Dam,” by Clough, R.W., Ghanaat, Y. and Qiu, X-F., December 1987, (P88 179
023)A07.

“Strength Evaluation of Coarse-Grained Soils,”
(PB88 179 031)A04.

"Seismic Behavior of Concentrically Braced Steel Frames,” by Khatib, L,
898/AS)ALL.

“Experimental Evaluation of Seismic Isclation of Medium-Rise Structures Subject to Uplift,”
V.A. and Koh, C.G,, January 1988, (PB9I 217 950/AS)A0S.

"Cyclic Behavior of Steel Double Angle Connections,” by Astaneh-Asl, A. and Nader, M.N,, January 1988, (PB91 210 872)A05.

"Re-evaluation of the Slide in the Lower San Fernando Dam in the Earthquake of Feb. 9, 1971, by Seed, H.B., Seed, R.B., Farder,
L.F. and Jong, H.-L., April 1988, (PBY! 212 456/AS)A07.

"Experimental Evaluation of Seismic Isolation of 2 Nine-Story Braced Steel Frame Subject to Uplift,”
Aiken, L.D., May 1988, (PB9! 217 968/AS)A07.

by Thewalt, C. and Mahin, S.A., July 1987, (PB 88 179

by Siddigi, F.H., Seed, R.B., Chan, C.K,, Seed, H.B. and Pyke, R.M., December 1987,
Mahin, S.A. and Pister, K..S., January 1988, (PBB91 210

by Grifith, M.C., Kelly, J. M., Coveney,

by Griffith, M.C,, Kelty, J.M. and



UCB/EERC-88/06
UCB/EERC-88/07

UCB/EERC-88/08
UCB/EERC-88/09
UCB/EERC-88/10
UCB/EERC-88/11
UCB/EERC-88/12
UCB/EERC-88/13
UCB/EERC-88/14
UCB/EERC-88/15
UCB/EERC-88/16

UCB/EERC-88/17
UCB/EERC-88/18

UCB/EERC-88/19

UCB/EERC-88/20
UCB/EERC-89/01
UCB/EERC-89/02

UCB/EERC-85/03

UCB/EERC-89/04
UCB/EERC-89/05

UCB/EERC-89/06
UCB/EERC-8%/07
UCB/EERC-89/08
UCB/EERC-89/0%
UCB/EERC-89/10

UCB/EERC-89/1 1
UCB/EERC-89/12

UCB/EERC-89/13
UCB/EERC-89/14
UCB/EERC-89/15
UCB/EERC-89/16

UCB/EERC-90/0t
UCB/EERC-90/02

UCB/EERC-90/03

"DRAIN-2DX User Guide.,” by Allahabadi, R. and Powell, G.H., March 1988, (PB91 212 530)A12.

“Theoretical and Experimental Studies of Cylindrical Water Tanks in Base-Isolated Structures,” by Chathoub, M.S. and Kelly, J.M.,
April 1988, (PB91 217 976/AS}AQS.

“Analysis of Near-Source Waves: Separation of Wave Types Using Strong Motion Array Recording,” by Darragh, R.B., June 1988,
(PB91 212 621)A08.

"Alternatives to Standard Mode Superposition for Analysis of Non-Classically Damped Systems,” by Kusainov, A.A. and Clough, RW,,
June 1988, (PB9: 217 992/AS)A04.

“The Landslide at the Port of Nice on October 16, 1979," by Seed, H.B., Seed, R.B., Schlosser, F., Blondeau, F. and Juran, L., June
1988, (PB91 210 914)A05.

"Liquefaction Potential of Sand Deposits Under Low Levels of Excitation,” by Carter, D.P. and Seed, H.B., August 1988, (PB%! 210
880)A15.

"Nonlinear Analysis of Reinforced Concrete Frames Under Cyclic Load Reversals,” by Filippou, F.C. and Issa, A., September 1988,
(PBY! 212 589)A07.

“Implications of Recorded Earthquake Ground Motions on Seismic Design of Building Structures,” by Uang, C.-M. and Bertero, V.V,,
November 1988, (PB91 212 548)A06.

“An Experimental Study of the Behavior of Dual Steel Systems,” by Whittaker, A.S. , Uang, C.-M. and Berterc, V.V, Septermnber 1988,
(PB91 212 712)A16.

"Dynamic Moduli and Damping Ratios for Cohesive Soils,” by Sun, J.I., Golesorkhi, R. and Seed, H.B., August 1988, (PB9! 210
922)A04.

“Reinforced Concrete Flat Plates Under Lateral Load: An Experimental Study Including Biaxial Effects.” by Pan, A. and Moehle, J.P,,
October 1988, (PB91 210 856)A13. -

"Earthquake Engineering Research at Berkeley - 1988,” by EERC, November 1988, (PB91 210 864)A10.

"Use of Energy as a Design Criterion in Earthguake-Resistant Design,” by Uang, C.-M. and Bertero, V.V., November 1988, (PBS! 210
906/AS)A04.

"Steel Beam-Column Joints in Seismic Moment Resisting Frames,” by Tsai, K.-C. and Popov, E.P., November 1988, (PB%1 217
984/AS)A20.

"Base Isolation in Japan, 1988," by Kelly, J.M., December 1988, (PB91 212 449)A05.
“Behavior of Long Links in Eccentrically Braced Frames,” by Engethardt, M.D. and Popov, E.P., January 1989, (PB92 143 056)Al8.

“Earthguake Simulator Testing of Steel Plate Added Damping and Stiffness Elements,” by Whittaker, A., Bertero, V.V., Alonse, I. and
Thompson, C., January 1989, (PB91 229 252/AS)A10.

“Implications of Site Effects in the Mexico City Earthquake of Sept. 19, 1985 for Earthquake-Resistant Design Criteria in the San Fran-
cisco Bay Area of California,” by Seed, H.B. and Sun, LI, March 1989, (PB9! 229 369/AS)A07.

"Earthquake Analysis and Response of Intake-Outlet Towers,” by Goyal, A. and Chopra, A.K., July 1989, (PBS! 229 286/AS}A19.

"The 1985 Chile Earthquake: An Evaluation of Structural Requirements for Bearing Wall Buildings,” by Wallace, J.W. and Moehle,
J.P., July 1989, (PB91 218 008/AS)A13.

"Effects of Spatial Variation of Ground Motions on Large Multiply-Supported Structures,” by Hao, H., July 1989, (PB9i 229
161/AS)A08.

"EADAP - Enhanced Arch Dam Analysis Program: Users’s Manual,” by Ghanaat, Y. and Clough, R.W., August 1989, (PB9! 212
522)A06.

“Seismic Performance of Steel Moment Frames Plastically Designed by Least Squares Stress Fields,” by Ohi, K. and Mahin, S.A,
August 1989, (PB91 212 597)A0S.

“Feasibility and Performance Studies on Improving the Earthquake Resistance of New and Existing Buildings Using the Friction Pendu-
lum System,” by Zayas, V., Low, S., Mahin, S.A. and Bozzo, L., July 1989, (PB92 143 064)A14.

"Measurement and Elimination of Membrane Compliance Effects in Undrained Triaxial Testing,” by Nicholson, P.G., Seed. R.B. and
Anwar, H., September 1989, (PB92 139 641/AS}A13.

“Static Tilt Behavior of Unanchored Cylindrical Tanks,” by Lau, D.T. and Clough, R.W., September 1989, (PB92 143 049)A 1 0.

"ADAP-88: A Computer Program for Nonlinear Earthquake Analysis of Concrete Arch Dams,” by Fenves, G.L., Mojtahedi, S. and Rei-
mer, R.B., September 1989, (PB92 139 674/AS)A07.

"Mechanics of Low Shape Factor Elastomeric Seismic Isolation Bearings,” by Aiken, 1.D., Kelly, J.M. and Tajirian, F.F., November
1989, (PB92 139 732/AS)A09.

“Preliminary Report on the Seismological and Engineering Aspects of the October 17, 1989 Santa Cruz (Loma Prieta) Earthquake,” by
EERC, October 1989, (PB92 139 682/AS)A04.

“Experimental Studies of 2 Single Story Steel Structure Tested with Fixed, Semi-Rigid and Flexible Connections,” by Nader, M.N. and
Astaneh-Asl, A., August 1989, (PB91 229 21 1/AS)A1Q.

"Collapse of the Cypress Street Viaduct as a Result of the Loma Prieta Earthquake,” by Nims, D.K., Miranda, E., Aiken, [.D., Whit-
taker, A.S. and Bertero, V.V., November 1989, (PB%! 217 935/AS)A0S.

“Mechanics of High-Shape Factor Elastomeric Seismic Isolation Bearings,” by Kelly, J.M., Aiken, L.D. and Tajirian, F.F., March 1990.

“Javid's Paradox: The Influence of Preform on the Modes of Vibrating Beams,” by Kelly, J.M., Sackman, J.L. and Javid, A., May 1990,
(PB91 217 943/AS)AQ3.

“Earthquake Simulator Testing and Analytical Studies of Two Energy-Absorbing Systems for Multistory Structures,” by Aiken, L.D. and
Kelly, J.M., October 1990, (PB92 192 988)A13.



UCB/EERC-90/04
UCB/EERC-90/05

UCB/EERC-90/06

UCB/EERC-90/07

UCB/EERC-90/08

UCB/EERC-90/0%

UCB/EERC-90/10
UCB/EERC-90/11
UCB/EERC-90/12

UCB/EERC-90/13

UCB/EERC-90/14

UCB/EERC-90/15
UCB/EERC-90/16
UCB/EERC-90/17

UCB/EERC-90/18
UCB/EERC-90/19

UCB/EERC-90/20

UCB/EERC-90/21

UCB/EERC-91/01
UCB/EERC-91/02

UCB/EERC-91/03

UCB/EERC-91/04
UCB/EERC-91/05

UCB/EERC-91/06

UCB/EERC-91/07
UCB/EERC-91/08

UCB/EERC-91/09

UCB/EERC-91/10

UCB/EERC-S1/11

UCB/EERC-91/12

UCB/EERC-91/13
UCB/EERC-91/14

UCB/EERC-S1/15

UCB/EERC-91/16

UCB/EERC-91/17

"Damage to the San Francisco-Oakland Bay Bridge During the October 17, 1989 Earthquake,” by Astaneh-Asl, A., June 1990.

"Preliminary Report on the Principal Geotechnical Aspects of the October 17, 1989 Loma Prieta Earthiquake,” by Seed, R.B., Dicken-
son, S.E., Riemer, M.F., Bray, J.D.,, Sitar, N., Mitchell, J.K,, Idrss, I.M., Kayen, R.E., Kropp, A., Haxder, L.F., Jr. and Power, M.S.,
April 1990, (PB 192 970)A08.

"Models of Critical Regions in Reinforced Concrete Frames Under Seismic Excitations,” by Zulfigar, N. and Filippou, F.C., May 1990,

"A Unified Earthquake-Resistant Design Method for Steel Frames Using ARMA Models,” by Takewaki, 1., Conte, J.P., Mahin, S.A. and
Pister, K.S., June 1990. .

"Soil Conditions and Earthquake Hazard Mitigation in the Marina District of San Francisco,” by Mitchell, J.K., Masood, T., Kayen,
R.E. and Seed, R.B., May 1990, (PB 193 267/AS)A04.

“Influence of the Earthquake Ground Motion Process and Structural Properties on Response Characteristics of Simple Structures,” by
Conte, J.P., Pister, K.S. and Mahin, S.A., July 1990, (PB92 143 064)A15.

"Experimental Testing of the Resilient-Friction Base Isolation System,” by Clark, P.W. and Kelly, J.M., July 1990, (PB92 143 072)A08.
"Seismic Hazard Analysis: Improved Models, Uncertainties and Sensitivities,” by Araya, R. and Der Kiwreghian, A., March 1988.

"Effects of Torsion on the Linear and Nonlinear Seismic Response of Siructures,” by Sedarat, H. and Bertero, V.V., September 1989,
(PB92 193 002/AS)AlS.

"The Effects of Tectonic Movements on Stresses and Deformations in Earth Embankments,” by Bray, J. D,, Seed, R. B. and Seed, H. B.,
September 1989.

“Inelastic Seismic Response of One-Story, Asymmetric-Plan Systems,” by Goel, R.K. and Chopra, A.K., October 1990, (PB93 114
T67)ALL.

"Dynamic Crack Propagation: A Model for Near-Field Ground Motion.,” by Seyyedian, H. and Kelly, J.M., 1990.
"Sensitivity of Long-Period Response Spectra to System Initial Conditions,” by Blasquez, R., Ventura, C. and Kelly, J.M., 1990C.

"Behavior of Peak Values and Spectral Ordinates of Near-Source Strong Ground-Motion over a Dense Array,” by Niazi, M.. June 1990,
(PB93 114 833)A07.

"Material Characterization of Elastomers used in Earthquake Base Isolation,” by Papoulia, K.D. and Kelly, J.M., 1990.

"Cyclic Behavior of Steel Top-and-Bottom Plate Moment Connections,” by Harriott, J.D. and Astaneh-Asl, A, August 1990, (PB21 229
260/AS)A05.

"Seismic Response Evaluation of an Instrumented Six Story Steel Building,” by Shen, J.-H. and Astaneh-Asl, A., December 1990, (PB9Y!
229 294/AS)A04.

"Observations and Implications of Tests on the Cypress Street Viaduct Test Structure,” by Bollo, M., Mahin, S.A., Moehle, J.P.,
Stephen, R.M. and Qi, X., December 1990, (PB93 114 775)A13.

“Experimental Evaluation of Nitinol for Energy Dissipation in Structures,” by Nims, D.K., Sasaki, K.K. and Kelly, J.M., 1991.

"Displacement Design Approach for Reinforced Concrete Structures Subjected tc Earthquakes,” by Qi, X. and Moehle, J.P., January
1991, (PB93 114 569/AS)A09. )

"A Long-Period Isolation System Using Low-Modulus High-Damping Isolators for Nuclear Facilities at Soft-Soil Sites,” by Kelly, .M.,
March 1991, (PB93 114 577/AS)A10.

"Dynamic and Failure Characteristics of Bridgestone Isolation Bearings,” by Kelly, J.M., April 1991, (PB93 114 528)A05.

"Base Sliding Response of Concrete Gravity Dams to Earthquakes,” by Chopra, A.K. and Zhang, L., May 1991, (PB93 114

544/AS)A05.

"Computation of Spatially Varying Ground Motion and Foundation-Rock Impedance Matrices for Seismic Analysis of Arch Dams,” by
Zhang, L. and Chopra, A.K., May 1991, (PB93 114 825)A07.

“Estimation of Seismic Source Processes Using Strong Motion Array Data,” by Chiou, S.-J., July 1991, (PB93 114 551/AS)A08.

"A Response Spectrum Method for Multiple-Support Seismic Excitations,” by Der Kiureghian, A. and Neuenhofer, A., August 1991,
(PB93 114 536)A04.

"A Preliminary Study on Energy Dissipating Cladding-to-Frame Connection,” by Cohen, J.M. and Powell, G.H., September 1991, (PB93
114 510)A05.

"Evaluation of Seismic Performance of a Ten-Story RC Building During the Whittier Narrows Earthquake,” by Miranda, E. and Ber-
tero, V.V., October 1991, (PB93 114 783)A06.

"Seismic Performance of an Instrumented Six-Story Steel Building,” by Anderson, J.C. and Bertero, V.V., November 1991, (PB93 114
809)A07.

“Performance of Improved Ground During the Loma Prieta Earthquake,” by Mitchell, J.K. and Wentz, Jr., F.J., October 1991, (PB93
114 791)A06.

"Shaking Table - Structure Interaction,” by Rinawi, A.M. and Clough, R.W., October 1991, (PB93 114 917)A13.

"Cyclic Response of RC Beam-Column Knee Joints: Test and Retrofit,” by Mazzoni, S., Moehle, J.P. and Thewalt, C.R., October 1991,
(PB93 120 277)A03.

“Design Guidelines for Ductility and Drift Limits: Review of State-of-the-Practice and State-of-the-Art in Ductility and Drift-Based
Earthquake-Resistant Design of Buildings,” by Bertero, V.V, Anderson, J.C., Krawinkler, H., Miranda, E. and The CUREe and The
Kajima Research Teams, July 1991, (PB93 120 269)A08.

“Evaluation of the Seismic Performance of a Thirty-Story RC Building,” by Anderson, J.C., Miranda, E., Bertero, V.V. and The Kajima
Project Research Team, July 1991, (PB93 114 841)A12.

"A Fiber Beam-Column Element for Seismic Response Analysis of Reinforced Concrete Structures,” by Taucer, F., Spacone, E. and
Filippou, F.C., December 1991,



UCB/EERC-91/18

UCB/EERC-92/01

UCB/EERC-92/02

UCB/EERC-92/03

UCB/EERC-92/04

UCB/EERC-92/05

UCB/EERC-92/06
UCB/EERC-92/07
UCB/EERC-92/08
UCB/EERC-92/09

UCB/EERC-92/10
UCB/EERC-92/11
UCB/EERC-92/12
UCB/EERC-92/13
UCB/EERC-92/14
UCB/EERC-92/15
UCB/EERC-92/16

UCB/EERC-92/17

UCB/EERC-92/18

UCB/EERC-93/01
UCB/EERC-93/02
UCB/EERC-93/03
UCB/EERC-93/04

UCB/EERC-93/05

UCB/EERC-93/06
UCB/EERC-93/07
UCB/EERC-93/08
UCB/EERC-94/01

"Investigation of the Seismic Response of a Lightly-Damped Torsionally-Coupled Building,” by Boroschek, R. and Mahin, S.A., December 1991,
(PB93 120 335)A13.

"Studies of a 49-Story Instrumented Steel Structure Shaken During the Loma Prieta Earthquake,” by Chen, C.-C., Bonowitz, D. and Astaneh-Asl,
A., February 1992, (PB93 221 778)A08.

"Response of the Dumbarton Bridge in the Loma Prieta Earthquake,” by Fenves, G.L., Filippou, F.C. and Sze, D.T., January 1992, (PB93 120
319)A09.

"Models for Nonlinear Earthquake Analysis of Brick Masonry Buildings," by Mengi, Y., McNiven, H.D. and Tanrikulu, A.K., March 1992, (PB93
120 293)A08.

“Shear Strength and Deformability of RC Bridge Columns Subjected to Inelastic Cyclic Displacements,” by Aschheim, M. and Moechie, J.P.,
March 1992, (PB93 120 327)A06.

"Parameter Study of Joint Opening Effects or Earthquake Response of Arch Dams,” by Fenves, G.L., Mojtahedi, S. and Reimer, R.B., April 1992,
(PB93 120 301)A04.

"Seismic Behavior and Design of Semi-Rigid Steel Frames,” by Nader, M.N. and Astaneh-Asl, A., May 1992
"A Beam Element for Seismic Damage Analysis,” by Spacone, E., Ciampi, V. and Filippou, F.C., August 1992.
"Nonlinear Static and Dynamic Analysis of Reinforced Concrete Subassemblages,” by Filippou, F.C., D’Ambrisi, A. and Issa, A., August 1992,

"Evaluation of Code Accidental-Torsion Provisions Using Earthquake Records from Three Nominally Symmetric-Plan Buildings,” by De la Llera,
§.C. and Chopra, A K., September 1992, (PB94 117 611)A08.

"Slotted Bolted Connection Energy Dissipators,” by Grigorian, C.E., Yang, T.-S. and Popov, EP., July 1992, (PB92 120 285)A03.
"Mechanical Characteristics of Neoprene Isolation Bearings," by Kelly, 1.M. and Quiroz, E., August 1992, (PB93 221 729)A07.
“Application of a Mass Damping System to Bridge Structures,” by Hasegawa, K. and Kelly, J.M., August 1992, (PB93 221 786)A06.
"Earthquake Engineering Research at Berkeley - 1992," by EERC, October 1992.

"Earthquake Risk and Insurance,” by Brillinger, D.R., October 1992, (PB93 223 352)A03.

"A Friction Mass Damper for Vibration Control,” by Inaudi, I.A. and Kelly, J.M., October 1992, (PB93 221 745)A04.

"Tall Reinforced Concrete Buildings: Conceptual Earthquake-Resistant Design Methology,” by Bertero, R.D. and Bertero, V.V., December 1992,
(PB93 221 695)A12.

"Performance of Tall Buildings During the 1985 Mexico Earthquakes,” by Teraf-Gilmore, A. and Bertero, V.V., December 1992, (PB93 221
T3IDALL

"Dynamic Analysis of Nonlinear Structures using State-Space Formulation and Partitioned Integration Schemes,” by Inaudi, J.A. and De la Llera,
J.C., December 1992.

"Seismic Performance of an Iastrumented Six-Story Reinforced-Concrete Building,” by Anderson, J.C. and Bertero, V.V, 1993,
“Evaluation of an Active Variable-Damping-Structure,” by Polak, E., Meeker, G., Yamada, K. and Kurata, N., 1993, (PB93 221 TI1)A05.
"An Experimental Study of Flat-Plate Structures under Vertical and Lateral Loads,” by Hwang, S.-H. and Moehle, J.P., February 1993.

"Seismic Performance of a 30-Story Building Located on Soft Soil and Designed According to UBC 1991," by Teran-Gilmore, A. and Bertero,
V.V., 1993, (PB93 221 703)A17.

“Multiple-Support Response Spectrum Analysis of the Golden Gate Bridge," by Nakamura, Y., Der Kiureghian, A. and Liu, D., May 1993, (PB93
221 752)A05.

“On the Analysis of Structures with Viscoelastic Dampers,” by Inaudi, J.A., Zambrano, A. and Kelly, J.M., August 1993,

"Earthquake Analysis and Response of Concrete Gravity Dams Including Base Sliding,” by Chévez, J.W. and Fenves, G.L., December 1993.
"Model for Anchored Reinforcing Bars under Seismic Excitations,” by Monti, G., Spacone, E. and Filippou, F.C., December 1993.
"Preliminary Report on the Seismological and Engineering Aspects of the January 17, 1994 Northridge Earthquake,” by EERC, January 1994,



	



