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Preface

This report is part of ongoing work at the U. S. Army Engineer
Waterways Experiment Station (WES) in Civil Works Investigation Study:

"Methodologies for Selecting Design Earthquakes," sponsored by the
Office, Chief of Engineers.

This study is directed by Dr. E. L. Krinitzsky, Engineering Geol-
ogy and Rock Mechanics Division (EG&RMD), Soils and Pavements Laboratory
(S&PL). General direction was by Mr. J. P. Sale, Chief, S&PL, and
Mr. D. C. Banks, Chief, EG&RMD. The report was prepared by Mr. F. K.
Chang, Earthquake Engineering and Vibrations Division.

COL J. L. Cannon, CE, and Mr. F. R. Brown were Director and Tech-

nical Director, respectively, of WES during the period of this study.
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STATE-OF-THE-ART FOR ASSESSING EARTHQUAKE HAZARDS IN
THE UNITED STATES

CATALOGUE OF STRONG MOTION EARTHQUAKE RECORDS

Volume I
WESTERN UNITED STATES, 1933-19T71

This report was prepared to facilitate the selection of appropri-
ate strong motion earthquake records for design purposes. It is a work-
ing catalogue in which groupings of earthquakes were made according to
their magnitude, type of fault, focal depth, and site classification.
For each category, the records are shown by peak acceleration, velocity,

displacement, duration, and distance from epicenter. Figures 1-2L4 pre-

sent these data.

It is intended that peak values for design earthquakes will have
been determined earlier either by use of Report 71 and Report 82 of this
series, or by other means. Figures 1-24 then provide an easy-to-use
presentation of what strong motion records are available in each cate-
gory. The records would then be selected for either direct utilization
in dynamic analyses or rescaling as needed.

The presentation of peak values is by catalogue numbers of the
California Institute of Technology3 (CIT) uniformly processed data from
which the actual strong motion records were obtained.

The present report (Volume I) concerns the strong motion records
from western United States during the period 1933-1971. The other vol-
umes contemplated are: Volume II, Western Hemisphere, 1972 to present;
and Volume III, Other World-Wide Data.

Appendix A lists in columns 1-16 the CIT file numbers, station
location, instrumental direction, site classification, peak ground mo-
tions, epicentral distance, Richter magnitude, MM intensity (epicentral

and local), focal depth, duration, predominant period, and type of

causative fault. The duration (column 12) is the "bracketed duration"
or the time interval between the first and last acceleration peaks that
is equal to or greater than 0.05 g.
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To compile the predominant periods (column 13), three different
sources were used, as designated by subcolumns 1-3. Subcolumn 1 was
calculated from the formula T = 2n(V/a) , where V and a are peak
velocity and acceleration, respectively. Subcolumn 2 was obtained from
the publications, "United States Earthquakes" by the U. S. Coast and
Geodetic Survey.h Subcolumn 3 was determined from the maximum value of
the acceleration response spectra and its corresponding period.e’5 The
periods calculated by the formula T = 2n(V/a) do not agree with the
others. Of the three sources, the predominant period values in subcol-
um 3, adopted from the response spectra, are recommended.

Appendix B summarizes the site conditions as determined by

6

Trifunac and Brady.
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Figure 1. Peak acceleration versus epicentral distance for

strike-slip faults, magnitudes 5.0-6.0, in alluvial, inter-

mediate and rock sites
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Figure 2. Peak velocity versus epicentral distance for strike-
slip fault, magnitudes 5.0-6.0, in alluvial, intermediate and
rock sites

Y e ¥ 5 T s o -




s

3e T e Ll o T ¥ T T T l T l T
= STRIKE SLIP FAULTS
WESTERN U. S. A.
| MAG s.o-s[o #
32
[ [
i LEGEND 1
30 TYPE OF FOCAL DEPTH, —
STRATA KM
i o ALLUVIUM 86 ]
28 [+ ALLUVIUM 100 —
L ] ALLUVIUM 10
i . A INTERMEDIATE 86 i
20 a INTERMEDIATE 10 L,
] ROCK 86
24
i -
22
: R -4
(8
— 20
Z
w
, o —
w
Qe
-
o
] = -
a
X 18
<
w
a - -
4
2
- -
10
¥ PYXIT] E
8
L 8034 ]
]
pos78 U803e
2 8033 0B022 ﬁ
L qu309 4
2 FAOIS
AOI4, aAo017
I~ AOIO} 8023 et - e
) L s I i A 1 A A 1 1 T
4] 20 40 60 80 100 120 140 180 180 200 220 240
EPICENTRAL DISTANCE, KM
Figure 3. Peak displacement versus epicentral distance
for strike-slip fault, magnitudes 5.0-6.0, in alluvial,
intermediate and rock sites
it

S




- —
— -—
36 T T T T T y i T T T T T T
34
STRIKE SLIP FAULTS
L (ALLUVIUM) 4
WESTERN U. S. A.
32 MAG 5.0-6.0
B LEGEND 1
30 TYPE OF FOCAL DEPTH,
STRATA KM
- o ALLUVIUM 86 3
i o ALLUVIUM 100
L ] ALLUVIUM 1o
o a INTERMEDIATE 86 .
8 INTERMEDIATE 10
2e 8  ROCK 86
24
22
i T 4
| 2
bt
i g 20
I Al
i S - 4
{ S e
it w
i g
! z 'k
L 3 -
: AT
{ a
i 3
L A 4
i 14—
‘; - A
12
i PBo33
4 o -
|
L
H 10 AOI8
$U309
8 poBo22
B0asT
L 50340 4
6
i " T
{
{ 4
f L 8037 )
! [}
! 2
AOI8,
L a 1 A 1 A L 1 1 1 L L 'Y
0 20 40 (7] 80 100 120 140 180 180 200 220 240
EPICENTRAL DISTANCE, KM
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Figure 19. Peak displacement versus epicentral distance for

thrust faults, magnitudes 6.0-7.0, in rock sites
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thrust faults, magnitudes T7.0-8.0, in alluvial sites

25




PEAK VELOCITY, CM/SEC

64

6o

se

52

40

aa

»
o

-
L

e
~

20

24

20

Figure 22. Peak velocity versus epicentral distance for

EPICENTRAL DISTANCE, KM

T T T T T T e AR T T AJ
F THRUST FAULTS .
(ALLUVIUM)
WESTERN U. S. A.
L MIAG 7.0-8|A0 ~
LEGEND

L] FOCAL DEPTH 16 3
3 O  FOCAL DEPTH 70
P -
- E
- e
- -
- 8029, k.

w
A00S
i 004 4
o R
i A008 .M;o: 3
0028, A0O7
A i L 1 L A 1 L 'S '

) 20 40 [ 80 100 120 140 180 180 200 220 240

thrust faults, magnitudes 7.0-8.0, in alluvial sites

26




36 T T T T T T T g T l T I T l ;o
THRUST FAULTS
34 (ALLUVIUM) —
A WESTERN U. S A ]
MAG 7.0-80
32 i 4 d
i LEGEND 7
20 ®  FOCAL DEPTH 16

o FOCAL DEPTH 70

20

24

22

20

PEAK DISPLACEMENT, CM
®

- -
8
14
12

B029o

10

3 @A004 ]
8

o .

A007¢
L]
o A0OS
A00S

= 1
4

- D028, @A003 “
2

- .
) 1 ik 1 1 1 J 1 L 1 1 1 1

o 20 40 6o 80 100 120 140 160 180 200 220 240

EPICENTRAL DISTANCE, KM

Figure 23. Peak displacement versus epicentral distance
for thrust faults, magnitudes T7.0-8.0, in alluvial sites

et

P




36 ¥ T T T B T T T T T T T Gt

34

i THRUST FAULTS 1
32 (ALLUVIUM)

WESTERN U. S. A.
- MAG 7.0-8.0 -

20 | l |

LEGEND

.

L FOCAL DEPTH 16

[+] FOCAL DEPTH 70
28

20

24

25 8029¢

20
%004

DURATION, SEC (a20.05g)

D028,

[J
A00S

0 s 1 1 1 1 1 1 o 1 1 1 I
o 20 40 60 80 100 120 140 160 180 200 220 240
EPICENTRAL DISTANCE, KM

Figure 24. Bracketed duration (a > 0.05 g) versus epicentral ,
distance for thrust faults, magnitudes 7.0-8.0, in alluvial
sites

28

el NRREN R eT




Appendix A: Stirong Motion Data, Earthquakes of
Western United States, 1933-1971

(Columns 1 to 10: California Institute of Technology,
Earthquake Engineering Research Laboratory, "Strong
Motion Earthquake Accelerograms; Corrected Accelero-
grams and Integrated Ground Velocities and Displace-
ments," Vol 2, Parts A-Y, 1971-1975, Pasadena, Calif.
Columns 11 to 16: Compilation prepared at WES.)
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