APPENDIX E
SOURCE CODE LISTING FOR COMPUTER PROGRAM PEAK

Some routines used by program PEAK are copyright (C) 1987,1988,1992 Numerical Recipes
Software and are reproduced by permission, from the book Numerical Recipes: The Art of

Scientific Computing, published by Cambridge Untversity Press.
E.1 Input

Input to program PEAK is interactive. The program is invoked with a command line argument
which is the name of the file created by program AMB. The rest of the input, such as the
frequency band-width for peak searching, the number of peaks searched for, and the name of
the output file, is entered interactively by the user.

E.2 QOutput

The output of the file is in the form of a table. Examples of these tables are given in
Appendices B and C.

E.3 Example of Terminal Session

reeltime 8% peak G52cen
Number of Peaks: 4
Minimum frequency for peak-picking: 0.1
Maximum frequency for peak-picking: 2
Closest peak spacing (Hz): 0.25
Results file name: rS2cen
reeltime 9%
reeltime 9% more r52cen
Peaks In GH2cen

Hz-data Hz-fict Amp~2-data Amp~2-fit Phase Damping %
0.2441 0.2426 §.4451le-05 8.5265e-05 1 2.8
0.9888 0.9891 4.7639%9e-06 4.7664e-06 2 1.3
1.5259 1.5243 1.4874e-07 1.4911e-07 158 1.8
1.8066 1.8102 1.3160e-05 1.3314e-05 3 2.2

RMS-acc RMS-vel RMS-dsp
3.057e-02 9.156e-03 6.181e-03

reeltime 10%



/i*******************t**********************t****************************/

/* Program peak.c -
/* Use data from the output of program amb.c for ambient parameter est.

Spectral

Peak

Picking Fer Ambient Data

/* Finds amplitudes and phases using peak picking methods.
/* Estimates frequencies and dawping using a quadratic curve-fit and

/* a band-width method combining raw data with the estimated frequency.
/* RMS-displacement computation de-emphasizes low frequencies:

/*
/* to compile:
/* to run:

/* (<)

H.P. Gavin,

line 71
cc -0 -o peak peak.c gaussj.c nrutil.c
peak ‘'amplitude / phase filename’
of Civil Eng., Princeton University, 2-91

Dept.

*/
>/
*/
*/
*/
*/
*/
*/
*/
*/

/*************************************‘t************i*********************/

#include <stdio.h>
#include <math.h>

main(argc,argv)

int
char

{

argc;

char

FILE

float

int

struct

voird

*argv([];

filename [85],
c;

*fp’.

frq, amp,
frgq old,
amp_old,
pha_old,
f_tol,
f_min,
f_max,
df,
rms__a 0
rms_v 0
rms_d = 0.
a

pha,

**matrix{);

n_pk,
slope,
slope_old,
slp_cond,
amp_cond,
frg_cond,
i,3.k.n;

/*

/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*

output file name

file pointer

frequency, amplitude,
previous frequency
previous amplitude
previcus phase
closest spacing of 2 peaks

minimum frequency for peak picking
maximum frequency for peak picking
frequency interval

rms acceleration

rms velocity

rms displacement

data in a high peak region

power polynomial coefficients
allocates matrix storage

and phase

number of peaks to pick
sign of [ 4AG(f) / 4df ]
previous slope

l: change in slope, 0: same slope
1: next largest amplitude, 0: not
l: far from a peak, 0: close to pk
current peak number

(+/- 1)

peak {float f,a,p,d,F,A;) pk(20];

poly_£ait (),
dter_fit (),

/* general least squares polynomial fit

/*

deterministic curve fitting
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*/

*/

*/
*/
>/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

*/
>/
>/
*/
*/
>/
*/

*/
*/



free_matrix{); /* deallocates matrix storage */

if (( fp = fopenfargv([i],*r")} == NULL ) {
printf (" error: cannot open %s\n", argv{l]};
praintf (* usage: peak ‘amplitude/phase filename‘\n"};
exit (0);

}

/* Find The RMS Values */
/* Change These Lines If The Data Is Velocity */

while ({(c = fscanf(fp,"$f %f %f*, &frq, &amp,&pha)} != EOF } (
if{frgq < 0.15) frg=0.16;/* filter low frequency noise */
frg *= 2.0%acos(~1.0); /* w = 2.pi.f */
frq *= frq; /T w2 = wow */
ImMS_a += amp; /¥ a2 = a2 or a2 = v2*wt2 */
rms_v += amp/frq; /¥ vt2 = at2/whr2 or vh2 = vh2 %/
rms_d += amp/(frg*frg); /* d*2 = a*2/w™d or d*2 = v 2Z/wr2*/

1

rms_a = sqgrt{rms_a):

rms_Vv = sqrtl(rms_v);

rms_d = sgrt{rms_d);

rewind(fp);

printf (" Number of Peaks: *);

scanf ("%d¥, &n_pk);

printf (" Minimum frequency for peak-picking: *};

scanf (*"%f£", &f_min);

printf (" Maximum frequency for peak-picking: *);

scanf {(*%f", &f_max):

printf (* Closest peak spacing (Hz): “}:

scanf (*%f*, &f_tol};

pk_data = matrix(1,20,1,2);

C = matrix(1,3,1,1);
/* Find The Peaks By Amplitude */

i=1;

pk{l].a = 0.0;

while ({c = fscanf(fp,“%f %f %f", &frq,&amp,&pha)) != EOF ) {

1f (frg > f_max) break;
1f (frg > f_man)
if (pkil]l.a < amp) f{
pk(l].f = frqg;

pkll]l.a = amp;
pkll].p = pha;
}
if (i) |
df = frq;
i=0;



}
)
rewind(fp};

for (i=2; i <= n_pk; i++) {
frg old = amp_old = pki{i].a = slope = slope_old = 0;
while ({c = fscanf(fp,"%f %f %f", &frq, &amp,&pha)) != EOF )
if (frg » f_max) break;
if (frgq > £_min) (

slp_.cond = 0;

if (amp > amp_old) slope = 1;

if (amp < amp_ocld) slope = -1;

if (slope_old == 1 && slope == -1} slp_cond

amp_cond = 0;
if (pkl[i].a < amp_old && amp_old < pk{i-1}.
amp_cond = 1;

frg cond = 1;
for{k=1; k<1i; k++)
if (fabs{frg old - pkikl.f) < f_tol
frqg cond = 0;

if {slp.cond && amp_cond && frg cond) {

pkiil.f = frgq old:
pkl(il.a = amp_old;
pkl{i).p = pha_old;
}
frg_old = frq;
amp_old = amp;
pha_cld = pha;
slope_old = slope;
}
}
rewind(£fp);
}
/* Sort The Peaks By Freguency */

for (i=2; i<=n_pk; i++) {
frq = pk(i].f;

amp = pkl[i].a;
pha = pkli].p;
k=1i-1;

while (k > 0 && pkik].f > frq) {
pklk+1}.£f = pk[k].f;

pklk+1l}l.a = pki{k].a;
pk{k+1].p = pkik].p;
k--;

}
pkik+1].f = frq;



pkik+1].a = amp;
pklk+1].p = pha;
1
/* Curve-fit The Peaks With A Quadratic */

amp_cond=0; n=i=1;

while ({c = fscanf(fp,"%f %f %f", &frqg, &amp,&pha)) != ECF ) {
if (i > n_pk || frq » f_max) break; ‘
if (frg > pkl[i}.£ - 1.1*df) n = amp_cond = 1;

while {amp_ cond) ¢
pk_data[n] [1] frq;
pk._data[ni[2] amp;
if {frg > pk[i].£ + 0.9*df} amp_cond = 0;
facanf (fp, "%f %f %£*, &frqg, &amp, &pha);
nN++;

n--;
if (frg > pkl[i].f && n > 2)

if (n == 3) dter_fit (pk_data,n,C);

else poly_fit (pk_data,n,2,C};

Pkli].A = C[1]1[1} - C[2][1]*C[2]1[1] / (4.0*C(3]([1])
pkl[i].F = -0.5*C[21{1}/CI[3]1(1);

i+4;

} else if (frg > pkli].

HoIt
—
—

pk(i].F pklil.£;
pkii].A pkli].a;
14+
}
)
/* Estimate The Damping With Raw Data */
rewind{£fp);
i=1:
while {{(c = fscanf (fp,"%f %f %f*, &frg,tamp,&pha)) != EOF ) {
if (i > n_pk || frq > f_max) break;
if (frq == pkl1].£f) {
while (amp > 0.7*pkl[i].a} {
fscanf(fp, "%f %f %f*, &frqg, &amp, &pha):
pk[il.d = 100.0 * fabs(frq - pkli].F) /
(pk[i].F * sqgrt(pow((frg/pki{i].F),4
pkli] .A/amp - 1.0)};
}
14+
}
}

fclose (fp};



/* Print The Results */

printf (" Results file name: "“);
scanf ("%$s", filename);

if (( fp=fopen{filename, *w")) == NULL )} {
printf (" error: cannot open %s\n*, filename);
exit (0);

}

fprintf (fp, “\t\t\t\tPeaks In %s\n\n", argv[1l]);
fprintf (fp, "Hz-data\t\tHz-fit\t\tAmp~2-data\tAmp~2-fit\t+};
fprintf (fp, "Phase\tDamping %%\n");

for (i=1; i <= n_pk; i++)
fprintf (fp, "%7.4F\t\t2%7.4f\t\t% _de\t%.4e\t%4.0Ff\t25.1f\n"
pkl(i]l.f.pk(i}.F,pk(i].a,pkli].A,pkii}l.p,pkii].d);
fprintf (fp, *\n");
fprintf (fp, *\t\tRMS-acc\t\tRMS-vel\t\tRMS-dsp\n");
fprintf (fp, *\t\t%.3e\t%.3e\t%.3e\n", rms_a, rms_v, rms_d):
fprintf (fp. "\n\n");

free_matrix(pk_data,1,20,1,2);
free_matrix(C,1,3,1,1);

fclose (fp):

/* Function dter_fit () */
/* Fit a power polynomial to data deterministically */

void dter_fit (data,n,C)

float

int

{

**data, /* the data to be fit */
*xC /* the power polynomial coeffs & [X1t {y) */
n; /* -the number of data points */
fleoat **X, /* the power poly basis function matrix */

**matrix();
int i, 3;

void gaussj (), /* 'gauss-jordan elimination */
free _matrix();

X = matrix{l,n,1,n};

for (i=1; i<=n; i++) {
X[1i1[1} = 1.0;
for (3=2; j<=n; F++)
X{i1(J§] = X[i]l[j-1)*data(i])[1l];
Cl1)[1]) = datalil(2];
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}

gaussj {(X.n,C,1});

free_matrix(X,1l,n,1,n);
return;

)
/* Function poly_£it()} */
/* Fit a power polynomial to a set of data using */
/* linear least squares & gauss-jordan inversion */

void poly_fit {data,n,order,C)

float **data, /*
*HC /*
int order, /*
n; /*

{
float **X, /*
**A’ /*

**oatrix()
int i, i.k;

void gaussj(),

the
the
the
the

the

i

free_matrix();

A
X

it

"

printf (*%d\n",n);

data to be fit

power polynomial coeffs & [X1t (v}
order of the fit

number of data pcints > order

power poly basis function matrix */
[X]e [X] */

/* gauss-jordan elimination */

matrix(l, order+1l, 1, order+l);
matrix(l,n,l,order+l);

*/
*/
*/
*/

for (i=1; i<=n; i++) printf ("fe\t%e\n®, data[i]([l), datali][2]);

for {(i=1; i<=n; i++) {

XEil[1] =

1.0;

for (3=2; j<=order+l; j++}

X{
}

for (k=1l; k<=order+l;

for {j=k;

Al
}

for (k=1; k<=order+l;

cik]I1l! =
for (i=1;

i¥i3t

= X[i][j-11*data{il [1];

k++)

j<=order+1l; j++) {
Alk][3]
for (i=1; i<=n; i++)

Alk][3] += X[i][KI*X[i]1([]]);

j1(kl]

0.0;
i<=n:

= 0.0;

= AlLk){(]];

k++) {

i++)

Clkl 1] += X[i)[k]*datalill2];
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gaussy (A,order+1,C,1};

free_matrix(X,1l,n,1l,order+1l);

free_matrix(A,1l,order+1,1,order+l);
return;
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/* FILE gaussj.c
/¥ Gauss-Jordan Elimination from Numerical Recipes in C

#include <math.h>
#define SWAP(a,b) {flecat temp={(a);(a)=(b);(b)=temp;}

void gaussj{a,n,b,m)
float **a, **h,;
int n,m;
{
int *indxc, *indxr, *ipiv, *ivector();
int i,icol,irow,3,k,1,11;
float big,dum,pivinv;
void nrerror(}, free_ivector();

indxe=ivector({l,n):;
indxr=ivector(l,n};
ipiv=ivector{l,n);

for (j=1;j<=n;j++) ipiv([ij}=0;
for (i=1;i<=n;i++)

big=0.0;
for (j=1;3j<=n;j++)
if (ipiv(3i] != 1)
for (k=l;k<=n;k++} {
if (ipiv[k] == 0) {

*/
*/

if (fabs{alill[k]) >= big)
big=fabs(alijl(k]};

irow=1i;
icol=k;

}

} else if (ipiv([k] > 1}

nrerreor ("GAUSSJ: Singular Matrix-1*

}
++{ipiv([icell]);
1f (irow != icol) |

for (l=1;l<=n;l++) SWAP({a{irow]}{l],aficol]l 1]}
for (l=1;l<=m;l++) SWAP(bl{iroew][l],bl[icol]l[1])

}
indxrl{i}l=irow;
indxcl[ij=icel;

if (al[icol)[icol] == 0.0) nrerror("GAUSSJ: Singular Matrix-

pivinv=1l.0/alicol] [icol};
alicol][icel]=1.0;
for (l=1;l<=n;l++) alicol][l) *= pivinv;
for (l=1;l<=m;l++) blicol]l[1l]) *= pivinv;
for (1ll=1;1l<=n;1l++}
if (11 !'= icol} ¢

dum=a{ll] [icol];

aflllficel]=0.0;

for (l=1l;l<=n;1l++) a[ll][l]

for (l=1;l<=m;l++) bL{11)[1]
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}
}
for (l=n;1l>=1;1--) {

1f (indxr[l] != indxc([1]}
for (k=1;k<=n;k++)
SWAP(a[k] [indxr{l]],al[k] [indxc[1]]);

}
free_ivector(ipiv,1l,n);
free_ivector{indxr,1l,n);
free_ivector{indxc,1,n);
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to earthquake engineering wntten by authors funded through NCEER. These reports are available from both NCEER’s
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Soong and A.M. Reinhorn, 4/20/87, (PB88-134341/A5).

"Experimentation Using the Earthquake Simulation Facihines at University at Buffalo,” by A.M. Reinhomn and
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"The System Characteristics and Performance of a Shaking Table,” by I.S, Hwang, K.C. Chang and G.C. Lee,
6/1/87, (PB88-134259/A8). This report is available only through NTIS (see address given above),
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Formulations,” by X. Lee and G. Dasgupta, 11/9/87, (PB88-219522/AS).

"Instantaneous Optimal Control Laws for Tall Buildings Under Seismic Excitations,” by JN. Yang, A.
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"IDARC: Inelastic Damage Analysis of Reinforced Concrete Frame - Shear-Wall Structures,” by Y.J. Park,
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M. Budhu, V. Vijayakumar, R.F. Giese and I.. Baumgras, 8/31/87, (PB88-163704/AS) This report is
available 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).

"Seismuc Probabilistic Risk Assessment and Seismuic Margins Studies for Nuclear Power Plants,” by Howard
H.M. Hwang, 6/15/87, (PBR8-134267/A8).

"Parametric Swdies of Frequency Response of Secondary Systems Under Ground- Acceleration Excitanons,”
by Y. Yong and Y K Lin, 6/10/87, (PB88-134309/AS).

"Frequency Response of Secondary Systerns Under Seismic Excitation,” by J.A. HoLung, J. Cai and Y K. Lin,
7/31/87, (PB88-134317/A8).

"Modelling Earthquake Ground Motions in Seismically Active Regions Using Parametric Time 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,
(PBE88-163712/A5).
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“Seismic Damage Assessment of Reinforced Concrete Members,” by Y.S. Chung, C. Meyer and M.
Shinozuka, 10/9/87, (PB88-150867/AS). This report is available only through NTIS (see address given
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Pantelic and A. Reinhorn, 11/87, (PB88-187752/AS). This 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 S.
Srivastav and J.F. Abel, 12/30/87, (PB88-187950/AS).

“Second-Year Program in Research, Education and Technology Transfer,” 3/8/88, (PB88-219480/AS).

"Workshop on Seismic Computer Analysis and Design of Buildings With Interactive Graphics,” by W.
McGuire, J.F. Abel and C.H. Conley, 1/18/88, (PB88-187760/AS).

"Optimal Control of Nonlinear Flexible Structures," by J.N. Yang, F.X. Long and D. Wong, 1/22/88, (PB88-
213772/AS).

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

“Irerative Seismic Analysis of Primary-Secondary Systems," by A. Singhal, L.D. Lutes and P.D. 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/AS).



NCEER-88-0006

NCEER-88-0007

NCEER-88-0008

NCEER-88-0009

NCEER-88-0010

NCEER-88-0011

NCEER-88-0012

NCEER-88-0013

NCEER-88-0014

NCEER-88-0015

NCEER-88-0016

NCEER-88-0017

NCEER-88-0018

NCEER-88-0019

NCEER-88-0020

NCEER-88-0021

NCEER-88-0022

NCEER-88-0023

"Combining Structural Optimization and Structural Control," by F.Y. Cheng and C.P. Pantelides, 1/10/88,
(PB38-213814/AS).

"Seismuc Performance Assessment of Code-Designed Structures,” by H.H-M. Hwang. J-W. Jaw and H-J. Shau,
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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, (PB8%-
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"A Swudy of Radiation Damping and Scil-Structure Interaction Effects in the
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Seidel, 8.K. Kunnath and Y.J. Park, 6/15/88, (PB89-122220/A85)

"Dynamic Compliance of Vertically Loaded Swip Foundations in Muliilayered Viscoelastic Soils,” by S.
Ahmad and A S.M. Israil, 6/17/88, (PB89-102891/AS5).

"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, (PB8%-122212/AS). This report is available only through
NTIS (see address piven above).

"Experimental Investigation of Primary - Secondary System Interaction,” by G.D Manolis, G. Juhn and A M.
Reinhorn, 5/27/88, (PB89-122204/A8).

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

"Seismic Interaction of Structures and Soils: Stochastic Approach,” by A.S. Veletsos and A.M. 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 Structure,” by B.K. Bhartia and E.H. Vanmarcke,
7/21/88, (PB89-145213/A8).
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NCEER-88-0033

NCEER-88-0034

NCEER-88-0035

NCEER-88-0036

NCEER-88-0037

NCEER-88-0038

NCEER-88-0039

NCEER-88-0040

NCEER-88-0041

"Automated Seismic Design of Reinforced Concrete Buildings,” by Y.S. Chung, C. Meyer and M. Shinozuka,
7/5/88, (PB89-122170G/AS). This report is 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, T.T. Soong and A.M. Rewnhorn, 7/10/88, (PB89-122600/AS).

"Earthquake Simulation Tests of a Low-Rise Metal Structure,” by 1.S. Hwang, K.C. Chang, G.C. Lee and R.L.
Kectier, 8/1/88, (PB89-102017/AS).

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

"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, (PBR9-
174429/AS).

"Nonnoermal Accelerations Due to Yielding in a Primary Structure,” by D.C.K. Chen and 1..D. Lutes, 9/19/88,
(PB89-131437/AS).

"Design Approaches for Soil-Sucture 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 ahove).

“A Re-evaluation of Design Spectra for Seismic Damage Control," by C.J. Turkstra and A.G. Talln, 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 RN White, 12/8/88, (PB89-163737/A8).

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

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

"Optimal Placement of Actuators for Structural Control," by F.Y. Cheng and C.P. Pantchdes, 8/15/88, (PB§9-
162846/A3).

“Teflon Bearings in Aseismic Base Isolation: Experimental Studies and Mathematical Modeling,” by A.
Mokha, M.C. Constantinou and A.M. Reinhorn, 12/5/88, (PB89-218457/AS). This report is available only
through NTIS (see address given above),

“Scismic Behavior of Flat Slab High-Rise Buildings in the New York City Area,” by P. Weidlinger and M
Ettouney, 10/15/88, (PB90-145681/A5)

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

"Small-Scale Modeling Techniques for Reinforced Concrete Structures Subjected to Seismic Loads," by W.
Kim, A. El-Attar and R N. White, 11/22/88, (PB89-189625/AS).
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NCEER-89-0004

NCEER-89-0005

NCEER-89-0006

NCEER-£9-0007

NCEER-89-0008

NCEER-39-0009

NCEER-83-R010

NCEER-8%-0011

NCEER-89-0012

NCEER-8%-0013

“Modeling Strong Ground Motion from Multiple Event Earthquakes,” by G W. Ellis and A.S. Cakmak,
10/15/88, (PB89-174445/AS).

"Nonstationary Models of Seisrmc Ground Acceleration,” by M Gngonwu, S.E, Ruiz and E. Rosenblueth,
7/15/88, (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 Meeting on Disaster Research and Planning,” edited by J. Pantelic and J. Stoyle, 9/15/88,
(PB89-174460/A8).

"Preliminary Studies of the Effect of Degrading Infill Walls on the Nonlinear Seismic Response of Steel
Frames,” by C.Z. Chrysostomou, P. Gergely and J.F. Abel, 12/19/88, (PE89-208383/AS)

"Reinforced Concrete Frame Component Testing Facihity - Design, Construction, Instrumentation and
Operation,” by S.P. Pessiki, C. Conley, T. Bond, P. Gergely and R.N. Whate, 12/16/88, (PB89-174478/AS).
"Effects of Protective Cushion and Soil Compliancy on the Response of Equipment Within a Seismucally

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

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

“Hysteretic Columns Under Random Excitauon,” by G-Q. Cai and Y.K. Lin, 1/9/89, (PB89-196513/AS5).

“Experimental $tudy of *Elephant Foot Bulge” Instability of Thin-Walled Metal Tanks," by Z-H. Jia and R.L.
Ketter, 2/22/89, (PB89-207195/AS).

"Experiment on Performance of Buried Pipelines Across San Andreas Fault," by J. Isenberg, E. Richardson
and T.D. O’Rourke, 3/10/89, (PB8%-218440/AS).

"A Knowledge-Based Approach 1o Structural Design of Earthquake-Resistant Buildings,” by M. Subramani,
P. Gergely, C.H. Conley, JF. Abel and A H. Zaghw, 1/15/89. (PB89-218465/AS).

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

"Fundamentals of System Identification in Structural Dynarnics,” 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 Lifelines in Mexico," by
A.G. Ayala and M.J. O'Rourke, 3/8/89, (PB§9-207229/AS).

"NCEER Bibliography of Earthquake Education Materials," by K E.K. Ross, Second Revisiorn, 9/1/89, (PR90-
125352/A8).

“Inelastic Three-Dimensional Response Analysis of Reinforced Concrete Building
Structures (IDARC-3D), Part 1 - Modeling,” by S.K. Kunnath and AM. Reinhorn, 4/17/8%, (PB90-
114612/AS).

“Recommended Modifications to ATC-14," by C.D. Poland and 1.O. Malley, 4/12/89, (PB90-108648/AS).

"Repair and Swengthening of Beam-to-Column Connections Subjected 1o Earthquake Loading,” by M.
Corazao and A.J. Durrani, 2/28/89, (PB90-109885/A8)
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NCEER-89-0025

NCEER-89-0026

NCEER-89-0027

NCEER-89-0028

NCEER-89-0029

"Program EXKAL?2 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 T - Experimental Study and Analytical
Predictions,” by P.J. DiCorsc, A.M. Reinhorn, J.R. Dickerson, J.B. Radziminski and W.L. Harper, 6/1/89, 1
be published.

"ARMA Monte Carlo Simulation in Probabilistic Structural Analysis,” by P D. Spanos and M.P. Mignolet,
7/10789, (PB90-109893/AS).

"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 Disaster Preparcdness - The Place of Earthquake Educanon 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 EJ. Graesser and F.A. Cozzarelli, 6/7/89, (PB90-164146/AS).

"Nonlinear Dynamic Analysis of Three-Dimensional Base Isolated Structures (3D-BASIS)," by S Nagarajaiah,
AM. Reinhorn and M.C. Constantinou, 8/3/89, (PB90-161936/AS). Ttus report is available only through
NTIS (see address given above).

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

"Subsurface Conditions of Memphis and Shelby County,” by K.W. Ng, T-8. Chang and H-H.M. Hwang,
7/26/89, (PB90-120437/A8).

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

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

"Shaking Table Study of a 1/5 Scale Steel Frame Composed of Tapered Members,” by
K.C. Chang, J.S. 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. Soong, R.C. Lin, Y.P. Yang, Y. Fukao, H. Abe and M. Naka, 9/15/89, (PB%0-
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).

“Statistical Evaluation of Deflection Amphfication Factors for Reinforced Concrete Structures,” by H.H.M.
Hwang, J.-W. Jaw and AL, Ch'ng, 8/31/89, (PB90-164633/AS5).

“Bedrock Accelerations in Memphis Area Due to Large New Madrid Earthquakes,” by HHH.M, Hwang, C.H.S.
Chen and G. Yu, 11/7/89, (PB90-162330/AS).
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NCEER-90-0001

NCEER-90-0002

NCEER-90-0003
NCEER-90-0004

NCEER-90-0005

NCEER-%0-0006

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/AS).

"Random Vibration and Reliability Analysis of Prhnary-Seconaary Structural Systems,” by Y. Ibrakim, 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, (PB90-
209388/A5).

"Deterministic Model for Seismic Damage Evaluation of Reinforced Concrete Structures,” by .M, Bracedi,
AM. Reinhom, I.B. Mander and 8 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, (PB20-208455/A8).

"A Deterministic Assessment of Effects of Ground Motien Incoherence,” by A.S. Veletsos and Y. Tang,
7/15/89, (PB90-164294/A85).

"Workshop on Ground Motion Parameters for Scismic 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 Yotk City Transit Autherity," 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, (PB90-20787%9/AS).

"Linearized Identification of Buildings With Cores for Seismic Vulnerability 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 Prieta Earthquake in San Francisco,” by
T.D. O'Rourke, H.E. Stewart, F.T. Blackbumn and T.S. Dickerman, 1/50, (PB90-208596/AS).

“Nonnormal Sccondary Response Due to Yielding in a Primary Structure,” by D.C.K. Chen and L.D. Lutes,
2/28/90, (PB90-251976/AS).

“Earthquake Education Materials for Grades K-12," by K.E.K. Ross, 4/16/90, (PR91-113415/AS).
“Catalog of Strong Mouon Stations in Eastern North America,” by R.W. Busby, 4/3/90, (PB90-251984)/AS.

"NCEER Strong-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 Qil Pipeline in the Event of an 1811-1812 Type New Madrid Earthquake.”
by HH.M. Hwang and C-H.S. Chen, 4/16/90(PB90-258054).

"Site-Specific Response Spectra for Memphis Sheahan Pumping Station,” by HH.M, Hwang and C.5. Lee,
5/15/90, (PB91-108811/AS).
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NCEER-50-0023

NCEER-90-0024

NCEER-90-0025

“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 Isolation for Seismic Protection of Operating Rooms,” by M.E. Talbott, Supervised by M Shinozuka,
6/8/9, (PB91-110205/A8).

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

"Two-Dimensicnal Two-Phase Elasto-Plastic  Seismic Response of Earth Dams,”
Yiagos, Supervised by L.H. Prevost, 6/20/90, (PB91-110197/A8).

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/A8).

"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, 8/22/90, (PB91-108795/AS8).

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

"Instantaneous Optimal Control with Acceleration and Velocity Feedback,” by IN. Yang and Z. Ly, 6/29/90,
(PB9I1-125401/A8).

"Reconnaissance Report on the Northern Iran Earthquake of June 21, 1990," by M. Mehrain, 10/4/90, (PB%1-
125371/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/A8).

"Experimental and Analytical Study of a2 Combined Sliding Disc Bearing and Helical Steel Spring Isolation
System,” by M.C. Constantinou, A.S. Mokha and A.M. Reinhorn, 10/4/90, (PB91-125385/AS).

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

"Dynamuc Interaction Factors for Floating Pile Groups,” by G. Gazetas, K. Fan, A. Kaynia and E. Kausel,
9/10/90, (PB91-170381/AS8).

"Evaluation of Seismic Damage Indices for Reinforced Concrete Structures,” by S. Rodriguez-Gomez and
A.S. Cakmak, 9/30/90, PB91-171322/AS).

"Study of Site Response at a Selected Memphis Site," by H. Desai, S. Ahmad, E.S. Gazetas and M.R. Oh,
10/11/50, (PB91-196857/AS).

"A User's Guide to Surongmo: Version 1.0 of NCEER's Swrong-Motion Data Access Tool for PCs and
Terminals,” by P.A. Friberg and C.AT. Susch, 11/1580, (PR91-171272/A8).

"A Three-Dimensional Analytical Study of Spatial Variability of Seismic Ground Motions,” by L-L. Hong
and AH.-S. Ang, 10/30/90, (PR91-170399/AS).
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NCEER-91-0007

NCEER-91-0008

NCEER-91-0009

NCEER-91-0010

NCEER-91-0011

NCEER-%1-0012

NCEER-91-0013

NCEER-91-0014

*"MUMOID User’s Guide - A Program for the Idenufication of Modal Parameters,” by S. Rodriguez-Gemez
and E. DiPasquale, 9/30/90, (PB91-171298/AS).

“SARCEF-II User's Guide - Seismuc Analysis of Reinforced Concrete Frames," by S. Rodriguez-Gomez, Y.8,
Chung and C. Meyer, 9/30/90, (PR91-171280/AS).
"Viscous Dampers: Testing, Modeling and Application mn Vibration and Seismic Isolation,” by N. Makris and

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

"Soil Effects on Earthquake Ground Motions in the Memphis Area,” by H. Hwang, C.S. Lee, K.W. Ng and
T.5. Chang, 8/2/90, (PB91-190751/AS).

"Proceedings from the Third Japan-U S. Workshop on Earthquake Resistant Design of Lifeline Facilities and
Countermeasures for Soil Liquefaction, December 17-19, 1990," edited 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,
1/15/91, (PB91-179242/A8).

“Seismic 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 Dimensional Base Isolated Structures: Part II," by S.
Nagarajaiah, A.M. Remhorn and M.C. Constantinou, 2/2891, (PB21-190353/AS).

"A Multidimensional Hysteretic Model for Plasticity Deforming Metals in Energy Absorbing Devices,” by
E.]. Graesser and F.A. Cozzarelli, 4/9/91, (PB92-108364/A8).

"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, 4/9/91,
{(PB91-210930/A8).

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

"Earthquake Edvcation Materials for Grades K-12," by K.EK. Ross, 4/3091, (FB91.212142/A8)

"Phase Wave Velocites and Displacement Phase Differences in a Harmonically Oscillating Pile," by N.
Makris 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, D.S. Hao and Y.C. Yeh," 7/2/91.

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

"Earthquake Response of Retaining Walls; Full-Scale Testing and Computauonal Modeling,” by 5. Alampalli
and A-W.M. Elgamal, 6/20/91, to be published.

"3D-BASIS-M: Nonlinear Dynamic Analysis of Multipie 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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"Evaluation of SEACC Design Requirements for Sliding Ysolated Structures,” by D. Theodossiou and M.C.
Constantinou, 6/10/91, (PB92-114602/A8).

"Closed-Loop Modal Testing of a 27-Story Reinforced Concrete Flat Plate-Core Building,"
Somaprasad, T. Toksoy, H. Yoshiyuki and AE. Aktan, 7/15/91, (PB92-129980/AS).

by HR
"Shake Table Test of 2 1/6 Scale Two-Story Lightly Reinforced Concrete Building,” by A.G, El-Auar, R.N.
White and P. Gergely, 2/28/91, (PB92-222447/AS)

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

"Transfer Functions for Rigid Rectangular Foundations," by A.S, Veletsos, A.M. Prasad and W.H, W,
13191,

"Hybnid Control of Seismic-Excited Nonlinear and Inelastic Structural Systems,” by IN. Yang, Z. Li and A.
Damelians, 8/1/91, (PB92-143171/AS).

"The NCEER-91 Earthquake Catalog: Improved Intensity-Based Magmtudes and Recurrence Relatons for
U.S. Earthquakes East of New Madrid,” by L. Seeber and J.G. Armbruster, 8/28/91, (PB92-176742/AS).

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

“A Study of Reliability-Based Criteria for Seismic Design of Remnforced Concrete Frame Buildings,” by
H.H.M. Hwang and H-M. Hsu, 8/10/91, (PB92-140235/AS).

"Expenmental Venfication of a Number of Structural System Identification Algorithms,” by R.G. Ghanem,
H. Gavin and M Shinozuka, 9/18/91, (PB92-176577/AS).

"Probabilisuc Evaluation of Liquefacuon Potental,” by HH.M Hwang and C.S. Lee,"
143429/A%)

11725091, (PB92-

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

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

Studies,” Edited by M. Hamada and T. O'Rourke, 2/17/92, (PB92.197243/AS).

"Case Studies of Liquefaction and Lifeline Performance During Past Earthquakes, Volume 2 United States
Case Swdies,” Edited by T. O'Rourke and M Hamada, 2/17/92, (PB92-197250/AS).

"Issues in Earthquake Education,” Edied by K. Ross, 2/3/92, (PR92-222389/AS).

"Proceedings from the First U.S. - Japan Workshop on Earthquake Protective Systems for Bridges,” 2/4/92,
to be published.

“"Seismic Ground Motion from a Haskell-Type Source in a Muliiple-Laycred Half-Space,” A.P. Thechans,
G. Decdaus and M. Shinozuka. 1/2/92, to be published,

"Procecdings from the Site Effects Workshop,” Edited by R, Whitman, 2/29/92, (PB92-197201/A8S).
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"Engineering Evaluation of Permanent Ground Deformations Due to Sersmically-Induced Liguefaction,” by
M.H. Baziar, R, Dobry and A-W.M. Elgamal, 3/24/92, (PB92-222421/AS).

"A Procedure for the Seismic Evaluation of Buildings in the Central and Eastern Umted States,” by C.I
Poland and J O. Malley, 4/2/92, (PB92-222439/AS).

"Experimental and Analytcal Study of a Hybrid Isolaton System Using Friction Controllable Sliding
Bearings,” by M Q. Feng, S. Fujii and M. Shinozuka, 5/15/92.

"Seismic Resistance of Slab-Column Connections in Existing Non-Ductile Flat-Plate Buildings," by A.J.
Durrani and Y. Du, 5/18/92.

"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, to be published.

"Study of Wire Rope Systems for Seismuc Protection of Equipment in Buildings,” by G F. Demetriades, M.C.
Constantinou and A M, Reinhomn, 5/20/92.

"Shape Memory Structural Dampers: Material Properties, Design and Seismic Testing,” by PR Witting and
F.A. Cozzarelh, 5/26/92.

"Longitudinal Permanent Ground Deformaton Effects on Buried Continuous Pipelines,” by M I O'Rourke,
and C. Nordberg, 6/15/92.

"A Simulation Method for Stationary Gaussian Random Functions Based on the Sampling Theorem.” by M.
Grigoriu and 8. Balopoulou, 6/11/92, (PB93-127496/AS).

"Gravity-Load-Designed Reinforced Concrete Buildings: Seismic Evaluation of Existing Construction and
Detailing Strategies for Improved Seismic Resistance,” by G.W. Hoffmann, S.K. Kunnath, J B. Mander and
A.M. Reinhorn, 7/15/92, to be published

"Observations on Water System and Pipeline Performance in the Limén Area of Costa Rica Due to the April
22, 1991 Earthquake,” by M. O’Rourke and D. Ballantyne, 6/30/92, (PB93-126811/AS).

"Fourth Edition of Earthquake Education Materials for Grades K-12," Edited by K.E.K. Ross, 8/10/92,

"Proceedings from the Fourth Japan-U.S. Workshop on Earthquake Resistant Design of Lifeline Facilities and
Countermeasures for Soil Liquefaction,” Edited by M. Hamada and T.D. O'Rourke, 8/12/92.

"Active Bracing System: A Full Scale Implementation of Active Control,” by A.M. Reinhorn, T T. Soong,
R.C. Lin, M A Riley, Y.P Wang, S. Aizawa and M. Higashino, 8/14/92, (PB93-127512/AS).

“Empirical Analysis of Horizontal Ground Displacement Generated by Liquefaction-Induced Lateral Spreads,”
by S.F. Bartlett and T.L. Youd, 8/17/92.

"IDARC Version 3 0: Inelasuc Damage Analysis of Remnforced Concrete Structures,” by S.K. Kunnath, A.M.
Reinhom and R F. Lobo, 8/3192, 1o be published.

"A Semi-Empirical Analysis of Strong-Motion Peaks in Terms of Seismic Source, Propagation Path and Local
Site Conditions, by M Kamiyama, M.J. O’'Rourke and R. Flores-Berrones, 9/2/92,

"Seismic Behavior of Reinforced Concrete Frame Structures with Nonducule Details, Part 1. Summary of
Experimental Findings of Full Scale Beam-Column Joint Tests,” by A, Beres, R.N. White and P. Gergely,
9/30/92, to be published.

"Experimental Results of Repaired and Retrofitted Beam-Column Joint Tests in Lightly Reinforced Concrete
Frame Buildings,” by A. Beres, 8. El-Borgi, RN. White and P. Gergely, 10/29/92, to be published.
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"A Generalization of Optimal Control Theory: Linear and Nonlinear Structures,” by IN. Yang, Z. Li and §,
Vongchavalitkul, 117292

"Seismmc Resistance of Reinforced Concrete Frame Structures Designed Only for Gravity Loads: Part I -
Design and Properties of a One-Third Scale Model Structure,” by J.M. Bracci, A M. Reinhom and J B.
Mander, 12/1/92, to be published.

"Seismic Resistance of Reinforced Concrete Frame Structures Designed Only for Gravity Loads: Part 11 -
Experimental Performance of Subassemblages,” by L.E. Aycardi, J. B. Mander and A.M. Reinhom, 12/1/92,
to be published.

"Seismic Resistance of Reinforced Concrete Frame Structures Designed Only for Gravity Loads: Part 01 -
Experimental Performance and Analytical Study of a Structural Model,” by J.M. Bracci. A.M. Reinhom and
J.B. Mander, 12/1/92, to be published.

"Evaluation of Seismuc Retrofit of Reinforced Concrete Frame Structures: Part I - Experimental Performance
of Retrofitted Subassemblages,” by D. Choudhuri, J.B. Mander and A.M. Reinhorn, 12/8/92, to be published

"Evaluation of Seismic Retrofit of Reinforced Concrete Frame Structures: Part II - Experimental Performance
and Analytical Study of a Retrofitted Structural Model,” by J.M. Bracci, A.M. Reinhomn and J.B. Mander,
12/8/92, 10 be published.

"Experimental and Analytical Investigation of Seismic Response of Structures with Supplemental Fluid
Viscous Dampers,” by M.C, Constantinou and M.ID, Symans, 12/21/92.

"Reconnaissance Report on the Cairo, Egypt Earthquake of October 12, 1992," by M. Khater, 12/23/92.

"Low-Level Dynamic Characteristics of Four Tall Flat-Plate Buildings in New York City," by H. Gavin, S.
Yuan, I. Grossman, E. Pekelis and X. Jacob, 12/28/92.
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