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INVESTIGATION ON DESTRUCTIVE POWER INDICES OF STRONG GROUND MOTIONS
USING BUILDING DAMAGE DATAAND STRONG GROUND MOTION RECORDS BY
THE 1994 NORTHRIDGE, CALIFORNIA, EARTHQUAKE

* *%

Yuki SAKAI and Yukiko NAKAMURA

Wk investigated the 1994 Northridge, California, earthquake, where we have bath strong ground motion records and building damage data,
examining correlation between various indices of seismic destructive power and building damage. We used correlation analyses, maximum
likelihood method and correlation analyses considering the number of buildings around strong ground motion observation points. Ve confirmed
that the average elastic velocity response in the period range of 1 to 2 s with a damping factor of 0.05 which one of the authors proposed as an
optimum destructive power index of strong ground motion for predicting building damage can be used in the case of buildings in California,

U.S.A. The period range is based on the equivalent periods that are calculated for buildings with typical elastic periods considering inelastic
elongation.

Keywords : destructive power index of strong ground motions, 1994 Northridge, California, Earthquake
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1D PGA PGV Sl JMA

N 1 M H
afs | Arleta Fire Station 359.3 42.7 109.0 5.49 4 19 0 0 23
uc7 | UCLA 7-Story Classroom 293.8 29.3 64.4 5.08 3 12 11 0 26
cfs | LA County Fire Station 731.8 108.0 309.6 6.34 2 19 4 2 27
hyw | Hollywood Storage Grounds 443.8 25.5 79.5 5.27 4 4 1 0 9
sho | Sherman Oaks 13-Story Building 465.0 53.0 153.9 5.65 0 19 0 1 20
bbc | Burbank 6-Story Commercial Building 301.9 24.8 75.3 5.23 0 8 1 0 9
bbr | Burbank 10-Story Residential Building 317.3 21.7 65.7 5.14 0 11 5 0 16
vny | Van Nuys 7-Story Hotel 469.8 52.2 139.8 5.74 0 18 1 1 20
org | Los Angels Obregon Park 482.0 31.4 93.3 5.32 1 5 0 0 6
trz | Tarzana Cedar Hill Nursery 1965.2 114.1 301.3 6.54 1 6 3 0 10
wrh | Los Angels 5-Story Warehouse 259.3 16.1 50.0 4.78 14 4 0 0 18
nhw | North Hollywood 20-Story Hotel 303.5 37.1 110.6 5.24 0 3 2 0 5
stm | Santa Monica City Hall 866.3 43.5 114.3 5.40 3 16 3 1 23
130 | Los Angels 13-Story Office Building 222.4 18.1 58.9 4.87 6 8 4 0 18
090 | Los Angels 9-Story Office Building 172.3 16.5 51.7 4.77 1 12 0 0 13
lah | Los Angels Hospital Grounds 484.7 30.6 89.4 5.34 15 1 0 0 16
190 | Los Angels 19-Story Office Building 321.1 20.3 68.7 5.04 1 5 1 0 7
ucg | UCLA Grounds 510.5 25.2 72.9 5.31 0 20 0 0 20
woc | White Oaks Covenant Church, Northridge 461.4 59.9 184.8 5.86 0 16 1 0 17
Icc Laurel Children™s Center, Hollywood 255.6 29.5 94.9 5.32 6 14 0 0 20
dyt | Dayton Heights School, Los Angels 431.2 25.0 77.6 5.37 1 14 5 1 21
cng | Epiphany Lutheran Church, Canoga Park 389.6 63.7 153.4 5.70 0 6 4 0 10
sid Mt. Gleason Jr. High School, Sunland 151.1 18.7 52.4 5.00 3 11 0 0 14
crc | Anderson Clark School, La Crescenta 200.9 15.1 40.5 4.78 2 16 0 0 18
svh | Sepulveda VA Hospital 929.6 78.9 255.8 4.94 4 5 14 1 24
mfs | Monte Nido Fire Station 211.6 8.0 26.8 4.67 3 14 0 0 17
tfs | Topanga Fire Station 358.8 18.3 46.5 4.73 1 16 1 0 18
wvh | Wadsworth VA Hospital 471.3 39.3 90.9 4.65 2 7 1 1 11
320 | Los Angels 32-Story Office Building 154.4 13.0 41.4 4.66 2 11 5 0 18
03b | Los Angels 3-Story Building 503.2 71.3 199.4 4.65 7 9 3 1 20

86 329 70 9 494
PGA: (cn/s?), PGV: (cn/s, 15 70.7% ), SlI: (cm), JMA:

: N: None, I: Insignificant, M: Moderate, H: Heavy.
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H Rw 0.38 0.60 0.60 0.34 0.67 0.64
L -18.2 | -17.8 | -17.9 | -19.2 | -17.7 | -17.8
PGA: , PGV: , SlI:
, JVA: ,Vigs: 1.4 1.8 , Vo 1
2 , R: R,z
L:




7
1995
2)3) 8
M 7(1)
3
M
H 7(2) 8
0.2
0.5 2 3 4 1 2
7(2) 1 2 06 07
12 15
14 18 7
7
H 14 18 1 2
6 9
2
14 1.8
1 2
2)
2
ATC-38"
2
9510 67% 11%
RC 5% S 3%
2/3 82683
N 79236 96% RC 190
S 189 3068 3.7%
2
ATC-38Y
10
3
UBC ® RC S
@, 2

1

0.8t

0.6

0.4 - R
0.2 P\

-86
-88

-O0 M.
-92 P

-94

—

r

0 05115 2 25 3

i
0 051 15 2 25 3

(€))] M
17
175
'\\\/ _18 A IAJ/\\
\ 'lh
-19
0 05 1 15 2 25 3 % 05 1 15 2 25 3
@) H
7 ,
1
0.8 ~
0.6
0.4 N
0.2 H x
0 05 1 15 2 25 3
8
10 10
o [+]
5 O 175 o
<
5-0-30Q 5-060Q
25 25
0 B8 2200 300 0 SO °200 300
1.4-1.8 (cm/s) 1-2 (cn/s)
91.4 1.8 1 2
H
T =0.030h** RC (1)
T =0.035h%* S (3]
T: h feet
9 0.15 0.3
10)
03 04
11)
9)
RC ATC-38%
10 1) 10feet
RC 11
0.50
032 Y RC




1994

RC

0.5

1)2)

5%

1-2

10

12

43

RC

1994

heavy

RC

@

RC

2)3)

UBC

10feet
0.76

0.6

RC

8)

10

2

ATC-38Y
5% 2
7(2)

2)3)

300

250 —
200
150 v
100 \!
INCA
50 ¥\
0 V4 -
1234567891011 0 0250507 1 125
10 11
RC
1 1
0.8 0.8} v
0.6 0.6 N"\ v —
NG N\
04H-V N 04 N

. v .
0.2 4y 0.2#{

0.8 0.8
0.6 0.6F>
0.4 bk 0.4
0.2 M\ 02y
02555115 2 25 3 %20 05 1 15 2 25 3
12 H
4)
1) ) , , , 1999
549
,2001.11.
2)
555 ,85-91,2002.5.
3)

, 1 ,CD-ROM, 2002.11.

4) Database on the Performance of Structures Near Strong-Motion Recordings: 1994

Northridge, California, Earthquake, ATC-38 Report, 2001.9.

5) , , :

1, ,B , 135-136, 1985.

6) 1994 , ,109-122, 1995.

7) Northridge Earthquake of January 17, 1994 Reconnaissnce Report —\Volume 2-,
Earthquake Spectra, 14-15, 1995.

8) International Conference of Building Officials. Uniform Building Code-1997. Whittier,
1997.

9

, 563 ,115-121, 2003.1.

10) , .4
, 235-236, 1999.

11)

C1 , 117-118, 1996.



