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Abstract

The 1994 Northridge Earthquake with the magnitude 6.7 occurrd on
January 17, 1994 at 4:31 a.m. U.S. Pacific Standard Time (9:31 p.m. Japan
Time). Its hypocenter was below the San Fernando Valley about 30km
north-west of the Los Angeles downtown area and at a depth of 18km.
The magnitude was not so large, but the focal depth was shallow and the
epicenter was close to the Los Angeles area, therefore this earthquake
caused considerable damage there. We investigated the damage, especially to
buildings in the Los Angeles area from January 22 to 26.

The damage to buildings was found in and around the San Fernando
Valley, Santa Monica and the West Los Angeles area 20km west of down-
town. The damage was concentrated to some special kind of buildings, e.g.,
parking structures, wood apartments and shopping mall buildings.

Most of the damaged parking structures were pre-cast concrete sturctur-
es, and the damage was mainly caused by insufficient connection of sepa-
rate units. A large number of wood apartments were damaged on the first
floor, and some of them collapsed completely, because the first floor was
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used as a parking garage so that the building did not have sufficient stiff-
ness. In the meantime, the damages of large shopping mall buildings were
found in their surrounding earthquake resisting walls.

During this earthquake, strong ground motions were recorded at many
sites, and some of their peak accelerations were quite high. The horizontal
peak ground acceleration reached 1.82g at Tarzana, Skm south of the epi-
center, while three other stations observed over 0.9g.

We performed response analyses using two of these strong ground
motion records obtained at Sylmar and Santa Monica for investigating the
destructive power of these motions. The result of analyses showed that the
Santa Monica ground motion had very high peak acceleration but small
destructive power. On the other hand, the Sylmar motion had not only
high peak acceleration but also very strong destructive power.

The destructive power of the Sylmar motion is far beyond the magni-
tude that can be explained by the actual building damage. This record
needs more detailed analysis.
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1994 Northridge Earthquake Sequence
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Maximum Acceleration
Ref. Epicentral
No. Station Name Agency [Owner] | Distance®) | Free-field | Base | Struct,
1 | VanNuys CSMIP 4 mi — 0.47gH | 0.59gH
7-story Hotel 030gV
2 | Tarzana CSMIP 4 mi 1.82gH — -
Cedar Hill Nursery 1.18gV
3 | Sepulveda USGS [VA]@ Smi 0.94g H
VA Hospital 048gV
4 | Arleta CSMIP 6 mi 0.35gH — —
Nordhoff Avenue Fire Station 0.59g V
5 | Sherman Oaks CSMIP 6 mi — 0.46gH | 0.90g H
13-story Commercial Bldg. 0.18g V
6 | Granada Hills USGS [MWD]®) 7 mi 0.62g H
Jensen Filtration Plant, Admin. Bldg. 0.40g V
7 | Granada Hills USGS [MWD] 7 mi 0.98g H
Jensen Filtration Plant, Generator Bldg. 0.52g V
8 | Granada Hills USGS [MWD] 7 mi 0.84g H
Jensen Filtration Plant, Reservoir Roof 051gV
9 | Sylmar CSMIP 9 mi 091gH | 0.82gH | 2.31gH
6-story County Hospital 0.60gV | 0.34g V
10 | Sepulveda USGS [MWD] 9 mi 0.43g H
Sepulveda Canyon Control Facility 0.16gV_
11 | Santa Susana USGS [DOE)® 9 mi 029gH | 0.34gH | 0.60g H
Building 462 0.16g V| 0.23gV | 040gV
12 | Topanga USGS 9 mi 0.34g H
Topanga Fire Station 0.19¢ V
13 | Pacoima CSMIP 11 mi 0.44g H — —
Kagel Canyon Fire Sta. #74 0.19gV
14 | Pacoima Reservoir CSMIP 11 mi 044gH | 054gH | >2.3gH
Pacoima Dam 020gV | 043gV | >1.7gV
15 | Newhall CSMIP 12 mi 0.63g H — —
LA County Fire Station 0.62g V
16 | North Hollywood CSMIP 12 mi — 0.33gH | 0.66g H
20-story Hotel 0:15g V
17 | Los Angeles CSMIP 12 mi — 0.29g H | 0.77g H
7-story UCLA Math-Science Bldg 0.25gV
18 Brentwood USGS [VA] 12 mi 0.18g H
VA Hospital 0.14g V
19 | Century City CSMIP 12 mi 0.27g H — —
LACC North 0.15g V
20 | Monte Nido USGS 12 mi . 0.20g H
Monte Nido Fire Station 0.13g V
21 Wadsworth USGS [VA] 12 mi 0.39g H 0.56g H
VA Hospital 0.17g v 0.09g V
22 Los Angeles CSMIP 13 mi — 032gH | 0.65gH
19-story Office Bldg 0.13gV
23 Los Angeles CSMIP 13 mi — 0.33gH | 0.97g H
3-story Commercial Bldg. 0.15gV | 0.26g V
24 Burbank CSMIP 13 mi — 030gH | 0.79g H
10-story Residential Bldg. 0.13g V
25 | Burbank CSMIP 14 mi — 0.35gH | 0.49g H
6-story Commercial Bldg 0.15g V
26 | Los Angeles USGS 14 mi 044gH | 0.63gH
1955% Purdue Avenue 0.16gV | 0.48sV
27 Los Angeles CSMIP 14 mi — — 1.00gH
110/1405 Interchange Bridge 1.83gV
28 Los Angeles CSMIP 14 mi 041gH | 0.29gH | ‘1.61gH
Hollywood Storage Bldg. 0.19gV [ 0.11gV
29 Santa Monica - CSMIP 15 mi 0.93gH — —
City Hall Grounds 0.25g V.
30 Wood Ranch Reservoir CSMIP 16 mi — — 0.39g H
Main Dam & Dikes 0.18g V
31 Los Angeles USGS 16 mi 0.29g H
Griffith Observatory 0.15¢ V
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Table 1 (Continued)
32 | Los Angeles CSMIP 17 mi 0.24gH — —
Baldwin Hills 0.10g V
33 Los Angeles CSMIP 19 mi 0.19g H — —
Pico and Sentous 0.07gV
34 Los Angeles CSMIP 20 mi —— 029gH | 1.21gH
6-story Parking Structure. 022gV ] 0.52gV
35 Los Angeles CSMIP 20 mi — 0.24gH | 0.59gH
6-story Office Building 0.08g V | 0.18g V
36 | Los Angeles CSMIP 20 mi — 0.15gH | 041gH
52-story Office Bldg. 0.1igV
37 | Los Angeles CSMIP 20 mi 0.19¢H — -
Temple and Hope 0.10g V
38 Los Arigeles CSMIP 20 mi — 0.14gH | 0.19gH
- | 54-story Office Bldg. .0.08g V
39 Los Angeles CSMIP 20 mi — 021gH | 0.29¢ H
15-story Govt. Office Bldg. 0.07g V.
40 | Los Angeles CSMIP 20 mi — 0.18gH | 0.34gH
9-story Office Bldg. 0.12gV
41 Los Angeles USGS 20 mi 0.15gH | 0.35gH
1100 Wilshire Boulevard 0.09g VvV
42 | Los Angeles USGS [MWD] 20 mi 0.13gH | 0.23gH
1111 Sunset Boulevard 0.06g V | 0.16g V
43 Los Angeles CSMIP “21 mi — 0.26gH | 0.58g H
17-story Residential Bldg 0.08g V
44 | Moorpark CSMIP 21 mi 0.30gH — —
0.15g V
45 | El Segundo CSMIP 22 mi — 0A13gH | 0.25g H
14-story Office Building 0.04gV | 0.17g V
46 | Los Angeles CSMIP 22 mi 049gH | 037gH | 0.21gH
7-story University Hospital 012gV {009V | 013gV
(Base Isolated)
47 Los Angeles CSMIP 22 mi — 026gH | 0.29¢ H
5-story Warehouse 0.08g V N
|48 | Vasquez Rocks Park CDMG 22 mi 0.16g H s —
0.09g V
49 | Pasadena CDMG 23 mi — 0.17gH | 0.21gH
6-story Office Building 0.09g V
50 Los Angeles CSMIP 24 mi — 0.17gH | 0.25gH
. 8-story CSULA Admin. Bldg. 006gV | 0.17g V
51 Los Angeles ) CSMIP 24 mi 0.32gH | 022gH | 0.35g H
Fire Command Control Bldg. 0.13gV | 0.11gV | 0.30g V
(Base Isolated) .
52 | San Marino CSMIP 24 mi 0.16g H — —
Southwestern Academy 0.09g vV
53 Lake Hughes 12A CSMIP 24 mi 0.26g H — —
0.12g V
54 Castaic CSMIP 24 mi 0.59g H — —
Old Ridge Route 0.25g V
55 Lawndale USGS 24 mi 0.18gH
15000 Aviation Boulevard 0.09g V
56 | Pasadena USGS 25 mi 0.16g H
535 S. Wilson Avenue 0.10g V
57 Alhambra : USGS 25 mi 0.19gH | 0.60g H
900 S. Fremont 0.10g V

(1) Epicentral distances are approximate.
(2) VA = Veterans Administration

(3) MWD = Metropolitan Water District
(4) DOE = Department of Energy
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h (BE27), PRESCROBTH 2P0, EE 10em BEOMETH X
TWwWaIETThH5,

Northridge #1[X 12 & % W i 3 PE & T @ Northridge Meadows Apartment &, kD
FIEAC Y72 | BEEEHE SN EN, 2BEBETO LIk (BH28), o
¥ix, 1080 Eoih s s KB v e 7 AT, | BEER i — R 2 [l s
Hollzbiz, 16 EVIEOEBEERB UL FEHRE L O#FREE (LA
timesl/18, 1/24, 1994) #3LicH 6 o, £/, #EHEOMEHE %S (L.A. timesl/
24, 1994) X D#EfE L, 7 W0RET, BITIL 1991 4 L R pE Ly, | BEREEE -
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HE19 FEfEHO | AT A MRS L A HFL20 Northridge Fashion Center O 12
i i % B g

BFL 21 AEUF O

B2 tFANvvar-YalfsbTO
A7 7 DD

B 23 St John’s Medical Center DEEHEEY B 24 RO AN ORI
(Santa Monica #i[X)

LTHERLTwcEfn s, | BESEAESEM 6 RLTWwEA, Zhb ZIZIZNE
LTWwa 2 Edbind,

| BEOATHIE SIS <, | BB R U 1S, CoOfc bR < RS
iz (B 29).
(3) avbErs - E—IDEY

FIHOE Fd San Fernando valley X H 8 HIT, SO 75— b H3E £ 2 A
By a3y EYS « B—NIEEL TV S, TREDEBYIOV S DpIck & REEH4E L
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-

HI26 3BT WISEEETO | B

(Sylmar 1)

TS MEESHICH AR O TR

‘5L 28 Northridge Meadows Apartment
(Northridge #1[X)

B 21 KANAYEFZZH7-HOR0H 70~80em b b 3 Hhg i
(R#fl, BOFETEH <o chER#MIn- b0
H5)

fz. YavEYS - T—VOEWIL, —H100m #BZ 55052 L5 RIER A
ERRy 7 ARGET, M IZEONHBE R OWEARMESE CHE I TEY, i
BAPHEE (1Y 774) TREELT, HEHCERT 2, NS, SEHOAEX
Z 5 30~40cm QOO 7 v FRAFZTHEE L o T WA 0ON—NTH S, #
Er LT, MEAOMEE AN ENRS WD, ERESEATS L, NIROR
DBERAZ 76X FNT, BIRCEASE T2,

Northridge #1[X (D Topanga Plaza ¢> 3 8 RC 3% @ The Broadway & V39 70— |
(BHE 30) TiE, #MEHOE S 25cm O REIC KX B A O UEhSE LT (BH
3D, L Liadie ZoNEE, foREsRohkhrot (B 32).

[l C < Northridge 1 [X @ Panorama Mall @ d1 12 % 2% 2 B £ T RC & @ The
Breadway (HH 33) Tb, EHIOMBE c ¥ AV UEIRAEL (BH34), O
ORI L T AME A4 U (FH 35),

4) xofhow=E
(D~@B) TR FHER W EOMIC b, KE RBEEZ T HBEY, BEOWEmE
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Ry

K ] 1RepEss

el s\ g U
HENIEN 'A/

el [

i

Reseda Blvd.

N

Plummer St.

[ 6 Northridge Meadows Apartment O[H 35 L Ot

HF 29 The Matador Apartment (Northridge #iX) 5% 30 Topanga Plaza @ The Broadway & \»
9 7 23%— 1 (Northridge #11X)

TH Roni-mBPeEgEL L Bohi,

Granada Hills #1 < 12 & % 5 BEH T RC 1 @ Kaiser Permanente Hospital S5 i #f
(GE 36) 13, 2HEOMENTEHEL (G 37), 2BEAEAAE L (53 38), 1 BEA
WltERED H 5708, HHXANCEENK L Loz 2B b D L 5 Zois, %
1o, MEORESEHE L, EitonAMSEOTENETIELE (HH39), EFA
M) (FEACAED) OFF « BRGSO R T ERHNE LA 2> T 57, - BEEE
IR AMTREE A2V (B 40),

West Los Angeles Hi[Xi2$H 2 6 [T RC & 7 v — ARGE O HAATEY (55 41)
X, | B2 S 4RORIC X BOUEN, SAMBIESE SR (B 42), Fric, FEH
D2, 3FEOFENEL <, HEHEROD GBI ES AL Twni (B 43),
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HIL3 SMEHEIOES 25em OISR K X &2 “FL32 Topanga Plaza @ The Broadway & P
HAKTO U

W VIEEZE - e
5. ¥L 33 Panorama Mall @ 2 & % The EEL 34 ARG O BEEE D H AN O OE L

Broadway (Northridge f#i[x)

Santa Monica HiIpX12 525 RCIE O FEET MIF I (FoA4 ) 7)) +HEE2 D)
@ St. John's Medical Center (B.H 44) %, 2 BEOJLPE (B2 44 O Y5y 4 FF
HIZ X BOUTRHABLEAEL, CANBELD (BH45)., ZhlldtobEs & Uk
Rl (BH 46, (ER40L¥) OVOTHNBEM TH >z, Zhil, LB 2
%ﬁﬁ@ﬁU?xﬂyﬁmé<&ofmfv71Aymﬁmﬂ<mofm5’&a,m
HHICFER T 2 B0 L TH D, IR O EH S L7 WHE 5
E, REBFERELTHEZzHNSD,

[f] LU <, Santa Monica #i[X12 4 5 RC i& 16 P C ST (BH 47 T, S
O AWBIE (FH48), HHO DL TRICEAMVTERBE SN (B 49),

Zoft, EEFEEB LUBEIEON 7 AOHE (F 7 AENT & <= Y ICPIn a0
EELTWw5) (GHS0, 51, 52), #EEORSE (BE53), BIEOEE (5154, 55,
56) BEHRE LGN, i, EEOVAEEEOREE (55T, BHo 7oy 7
DEFIRE b SRR e (B 58).

Fio, BN 3RS E R, NIECEERS o), KEXhyA—D%
WO MO BE L Hol (BHS9),

1971 4F San Fernando 1B CA X i 22 1F, BTHEHINTZRCEHEETO
Olive View Medical Center (GEL60) &, 5875 508k 0 ACE 8 f5 AOIHE A 23 # B T 0.
%g%L%le&iﬁbtLﬁﬁbbbT%m%&%Eﬁﬁﬁﬁtﬁ,%*%@6
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51 36 Kaiser Permanente Hospital S35 R
(Granada Hills #15<)

HI 35 PO OMESERAL L T8 ARTRIE

HE 37 2O I3 2 DS

- B

‘-"i oy _ BRETE S c?""‘f‘m L

HI39 MBEOESSIWEL, HofiAn BI 40 EFAHM (MEAHR) of- RES
T OFERE LS TR HoR FEMELERCAR->TH

5, HE - PEEEOEC I A WTRRSRAT
DI

DA NAEL, HEHCHFEE LI,
3.3 BEYOWENT EDH

%[l Northridge #1558 12 & 2 B O w2 1%, Los Angeles Ot T4 % Down
Town 5> & 6P #) 30km @, FEIHO H 3 San Fernano valley Nl L O A0 —
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HIT4l 6 BEET RC i 7 L — AHGE O BT
9 (West Los Angeles Hi[X, =&
1163720

I NP S 4RO X B0 UEIR, AN (SHERERE) -

I 43 FETEIO 2, 3 FEHEE EEE O b HH 44 RC X5 6 BEH T St John's Medical
Mz s AT (KD Center (Santa Monica Hi[X)

HI4S 2 BEILVETE O S S 12 X B O Ut HILA6 A O O UL (R
R, & ABH

W, #L Ty 725K 20km O#FAHIZITL Santa Monica #I[X, West Los
Angeles HIX T - 7z,

Wk b o o HERERNE, Ak, RS X ORMSAEGE, &7 ) -,
Fudk e A MEHD Y2 ) — M, SREEESBUCHEY, BETRE L BHEOWEIET
RonikkenbOPBEs s, PTHT AV AHZEMRELL, WbET AV A
B L b E 2 2B OREENE b o RO RS T LT,
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"":/-." -y '|_

e i
- _f::,'—-""—-:ﬁaf:f!: il
T et W gt W gy ¥ T ot
Rt P e W i |
1 -“‘--rv.!fm [§:8
o e -~ e =
i :-"""':.M o

! .’uﬂ‘
ey
¥

B 47 16 FEH RC EOES{ETE Champagne
Towers (Santa Monica #i[X)

B 48 RO AR

HH S0 WSEERELOS 7 A O#H
(Northridge #1[X)

EH 49 FHEOOL ERICEAROUER

BEH S5 WEREEEDT 7 ADHE B 52 4 BEEEETIO N 5 A DR
(Sherman Qaka Hfi[X) (Sherman Oaks Hi1[X)

EFeEIEY)E, R PCailiT, 2=y PHOEESIRSI THollodic, 20
BEaMoo#ENS {, PurrzartEmehomErsioLib0b b1,

FAEEESETTE, | WEBHEEA - L+ 272810, Wit uiss - 2
D, iz, SR TEAREEE - YL Ho Tz,
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B 53 RO ADESEED B BS54 28T 7oy 2EHIEOBROME
(Northridge Hi1[x) (Santa Monica Hi1[<)

HELSS | BTy 3 — A — AOBRMET HH 56 {EEORBOMKEH

(Santa Monica H1[X) (Northridge #i[)

B 5T {EEOV RO R H58  HERLD 70w 2 B O

(Northridge #i1[X) (Northridge #i[X)
A EMEECHE B Ry a v Er s « E— OB, THEECEAKO

UCHhowERL { Ao,
4. HERICE R

22 Ttz k2, SEOMETIE, FEEICS  OEERENE O, FTH WL
DOBHSE T, EIR lghdWid, ThEIZDL A D IEN K & B R AN
gL NS, JhCH L TESEOBER, 3Tl Lde, HEREOHH




A - R - AR R < KRG - BTFHERS - IR F

SR b

BES vavwbErsery—0pEnn3E HIL 60 Olive View Medical Center
KO T (Glendalel #[<)

Hi% & o J- BB OMEYICHE»ER U7c 3, JERICKE S RAIEE OE i,
PEROWEDOREIRFNIEIETHRVLELIHIRENED W,

FIC, SHOMBTELONMERLSFO S b, FEEICKE DREANEEE 22081
Tarzana, Sylmar ¥ J UF Santa Monica O 585 50 #: (CSMIP, 1994) kiﬂj?fém AT T
L <H tn*-‘)Jfl%!%Tj‘id))\'fiﬂ}'@@)"ﬁiﬂiifﬂﬁ%HﬂU\T'*‘EFH{Em’?‘ = ok B S R O AT

ZfTiw, WO TR S 2 L2 & - T, KUEE % 208 L 72 Northridge #1535 @

LB OME I D W TSI L 72,

4.1 LEEAEITY D BHEORERER

Tarzana, Sylmar %5 & 7F Santa Monica @ 5% 52 5 &% (2L T Northridge 586 2 50 8% » Bg

3)WMLE&%%M8Lm¢ F7z, IhEHBERTRBMBICEMITICL  Ans
2 MO MRS AL B OB EE % Northridge S8 EE 308k & Has L “C?sz 212759, Northridge
ﬁj:muiﬁw CAHHRE I, BHEORETEHOTALD, BRI nI tibni

Zhe OEECERE Fvy, —HERER OB B & O FL BT 2T - T,
DEEFE A7 b, BIMEA~y b L ERD, HEETE -7,

4.2 FRMEIEERS ML

9T, BEINMEE ALY b oL R EEER S%OEE I W T, Northridge 582083 =
BEFE OB & i L T 9 1275 ¢, Northridge 081, wWh ERcIE
WICRESBE—27%2bb, RAMCR 2> TRENNHEER/NE L BoTWwL D, %
CDIJ\ <DL, i ¥ s, HIb Tarzana & Santa Monica D58 E0EE I, i%é}r‘xﬁ
W ey, IRENEERSEI/NE 2D, RAMTIRBEOMEISL D 20
fid i/ \‘C-‘ W3, Sylmar OMEECERE, RAMHTE T ICENHE X2 Mm%
59, @TORERICEL TEEOMBIGL Y ZOfITAS O,
4.3 BEEThHFEOETIVE

Kz, HREFROMEIC IR & st & U 2o b G BT £ 1770, Northridge 5858

FUEk L BEE ORISR OMEICE A EE S 5, oo TvE, B> 2 ) — b

EEMBELED T ETNVELE, FOATN =% 101053, HI0AXE2
£, BIEHOFEE T V3R 87 A =%, B, WIS K BRE AR S5
Qy, DUEINE AW S0 S Qe, BEAETE dy, BRARFORIMEE TR oy (= RER AR
AR = Qy/kdy), ERRILOBMIEETER g (=ER BB~ GIAsHMRIY) 1o
EoTELTEY, WD TA—FFERTAMIIE LD TIEREL, XOBELHE
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2000 :
1500 |- v
1000 -
& 500 B
E B
£ !
500
b :
-2000 5
0 10 20 30
B (7))
(1) Tarzana EW (TRZEW)
1000
500
E 0 il Minnm N
& WWWWW'V“” et
ol :
)
2 -500
-1000 '
0 10 20 30
B ()
(2) Sylmar NS (SLMNS)
1000
500
2
& 0
#
-1000
0 10 20 30
B (B
(3) Santa Monica EW (STMEW)
8 Sylmar ¥ X UF Santa Monica 785 508% D NN B
R ETNnER o0,
Qy=uay k dy (D

ZZT, Qy:RBREANT, ay: BRREOBIMETE, k FIHIHEMERITE
dy : BERET
Flz, INSDNRTRA—F I TEBRIEROBYOETHFEIGEVETRET
DERH D, B, BRAAE (say k) EBREAMIFEHCy (=Qy/mg, m &
B, g ENONEE) 3, HELBCKEREELEZ L. T I TEARXTIE, BRE
¥ Ry 2BYOTESHME T 1/150 L —E :{RHE L. RE2RQOBeEEHRZ, &
B, BREORMEETE ay % 1/3, 0 UEINYE AN Qec=1/3Qy, MR DRI
METE =001, BEE h=30m £ §5 &, BYDNNT 2—5 IBRWDOBHEN LBERE
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F2 HERTR S BEORBTHR

20 sLEME | A RS R | BRNIEEE
(em/s?)
ELCNS |El-Centro NS |Imperial Valley 19404F 342
HACEW | \F#E BY | Bk 19684 183
THENS | SR NS | ESRe 19785 259
TRZEW |Tarzana EW |Northridge 19944 1744
SLMNS |Sylmar NS |Northridge 19944F 827
STMEW |Santa Monica EW |Northridge 19945 866

5000
& : i ELCNS
E4000 e S HACEW
E : —— THKNS
= 300 i TREZEW Q
I I A S SLMNS
2 : Q "—_B_{—_—‘
2 2000 o STHEW- y
Z 1000 17\
§ ,’ > ca ___-:."“-N_____: Q¢ ,:/' ‘
- 0 - Na
: 0 1 2 3 ¢ 5 4 y
period (sec) 0 dy dy
9 ﬁﬁbﬂﬁﬁx&? v 10 @f[}jﬂ%’]‘é% o

AR Cy L 72 5.
Cymg=ay k Ry N h 2
ZCT, Cy:BREAWNGRE, m:HE, g EHIMHEE,
Ry ! BRZEEA, N BYORBEK, h: EE
4.4 BHEFERIRY ML

BERE AMTIEREL Cy % 0.2, 0.3, 0.4 L &L X, JEEWERD X227 kL% North-
ridge Tarzana, SHEECHk & BEFOEBRS B LT 11 TR,

Santa Monica DFREEECHk &L BEEDO BB # LI T2 £, BR¥ AW G Cy 28
RELRDIEEBYDBHERH/INE L, KODOBEMEALY b LB EA ST 2
O, MODHMEIMEE XY ML EEBRE, SR (KB OB Tarzana, Santa
Monica DEECHFZHBEDOMBEH L VICEBEBURBKE VW E VS B %2R L T
5. LipL%ats, BREAMNRES/NE 22 LBV OWME(L2 A, Tarzana,
Santa Monica DIEERLEROIEEBMFRL, BEOBBIF LV HAS L EoT D,
TR, BEREANTIRBONS < 25 &, NEBERIA S < & o TIRBRO A
ffit*, Tarzana, Santa Monica DIRBEEFED /S Y —HEBICE S 2 FHER BTS2
ThEEZOND,

UL U7%255, Sylmar DB & BEOHMBIREZHE T2 L, How3 7 —2
BT, Sylmar DBEEERIZ, BEOEEBIIGL VISEBEERIZIZZ2»IIAKEL R
> TWw3,

4.5 BYOBHEIZL 2BYOMNINEILEEE L FBHERIRS F L

4.5 DBMEEARY PV TR, BYOBENICL o> THRREAMAGE Cy 2—& &

L7208, BYIOBRE AKITIRE Cy ik, BBOLDIEEREVONEBETHS, 22
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<, BYORBHRNIC L > TRREABIEE Cy 23 €T, HBLEZHERT 5.
B OB N T 5 Bk AW R Cy D434 £ L TIE, Los Angeles TxD&EY)
DF—FBIRWDT, I ITIE, (hik, 1988 ; ZZERATIFEH, 1989) 2 X %R
T 1615 $iD RC EBRY O FEFFICEET W TR LTz, B0 47 FELIED RCEEYID
Is [ES A 2 BRE AW IBEE Cy DR E LTHVE Z L ET5, ZhERIIIRT.

WEISEZ - 728, WHENELC LBV, BREAWMIFRE Cy 3 FEL D /Maw
BYLEZO5N5DT, Cy DFMEDOHITE L VEHE—c (o BERE), ¥y
i—20 DA DOV TR 21Tk o7z,

3DODKREAMNSRITONT, FELLIGERERAY MV ER 12 1RT,

% 3 Tarzana, Santa Monica D BEHIC D W T, WThOFHE b Tarzana,
Santa Monica DMREROIGE BRI, BEOMBRIGZL VEBRITRE L, AE
HITAS o TWBD, Cyd/h&L, HEPEL L LI RVANVIEEZIEST,
7 OR/NEEHSMEET 2 EBRIZ/NE %D, Cy B EIE-20 DHERCE, BEAZD
JB#C Tarzana, Santa Monica DB OIGEBIER L, BEDOHETLREEL D /IS
(o TwB b b,

WEESOMIE L, BEYSOBEM N OHELEZL 2P CL > TEFoh B RE
THY, #35\»3EETIE, Tarzana, Santa Monica DFRETSROBIES 13, BEDM
BIFICHARTHBLA/NEVEWVZ S,

KiZ Sylmar DMEEESFIC DOV TIED, Thd 44 DBHFTZAT bV EFKRD 5O
B —ACBOCHAEDRETR L VINEBEERIAE K> TH D, Sylmar DHRE
SR H I HBIRAITREN A WET TR, FECHENOD IMEHTHL L
Do b,

4.6 WEICEBFNE L&

Northridge #18 TER8k S Nz JEH 1R X 7 B B AR % 508 L - MR RSk O
2 &, Tarzana, Sylmar & Santa Monica DFRESIHk & HIBIL BT L <HERHE NS
W OB DB EDMBIGE V., —HAEROMMES X OBEBEMEISEENT 21T
B, FOMEBREOHEETRI ZLZE>T, BEHCOWTHRA L.

Z O%ESR, Tarzana, Santa Monica DIREBIERIE, HBIRANEE IAE VL3 Z D
EHEAEOBEBIRCHARTERLANEWDDTHo Tz, LeLERMS, Sylmar O
MREIISRY, MICHIBIR AMIRESK E WIEFTRL, FEECHENDOD 2B TDH
L ZEBbrolz.

Sylmar DIEBLHOBENIOAE 213, EROBEYOHRE THHTS 2EEE S
P THBY, ZOLBROFMLREIBSERLEE RS,

5 ¥

1994 4E 1 F 17 B0 4 B 31 5 (HARSRI4 % 9 B 3143) 1 Los Angeles Dl
T2y 55T 30km @ Northridge D¥E S 18km 2B L, ¥ 7 =F
2—F 6.7 Db 5 ETEMED 1994 4F Northridge HIESFKAE LT, ZOHEIR,
v/ =Fa— K67 LHBOREE LTRTHRETH 500, BIRES 23 18km & IR
B9 <, HMHOE T T X 7272912 Los Angeles i1z, AW, WHHELZ 161
7o, SEZY, BRI Northridge 2500 & Lz o, F & U TEEYOHES
‘EERITR o7,

%l%
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response ductility factor
sponse ductility factor

0

12 %3 4 5 6 7 8 9 1011 12 13 14 15 1T 2 3% 4 5 6 7 8 9 10 1112 13 14 15

period (sec) period (sec)
(1) Cy=0.2 (1) Cy:average
30 - :
OELONS
- HACEW
20 THKNS
- TRIEW

SLMNS

=

response ductility factor
response ductility factor

12 3% 4 5 6 7 8 9 10 11 12 13 14 15 12 % 4 5 6 7 8 9 10 11 12 13 14 15
period (sec) period (sec)
(2) Cy=0.3 (2) Cy:average— o

response ductility factor

T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 01 2 3 4 65 6 7 8 9 101112 13 14 15

period(sec) period(sec)
(8) Cy=0.4 (3) Cy:average—120
11 REEHEZT bV 12 BYIOEHC X 2BYOM 0% EE

U7e R A~ b v

HMBICL > THED D > o ERMIKIL, B DD 5 San Fernando valley & 1> 5,
Los Angeles DHLLHITH 2 77 > 7 7 o5 S ILTHIZH 30km OZHIONER S & U
D—EB, ZLTH Ty 7oK 20km OUFEIZE V> Santa Monica #1[X, West
Los Angeles HIX T %,

SEIOME I & 2 BEYOREIL, K&, HES L CEREERE, $Harr) —
FE, TVF v AMEH 22 ) - ME, SEEESIRICED, HERREDBEOWE
WMETROSNTFL R DDOPBREINLY, FTHT AN AHERRLS LT, WbiE7
AVARFEEDEZXAREOFIHEN 2 b o I BREEOBEY I ENER LT,

BHESEYE, FICPCalET, 2=y MNADEABTREATH oI, F0
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£ 3 HEET CHEM 47 ELUE RGNS i RCEBYIO Is fES4A - (P2, 1988 ;
ZERAWIRERT, 1989)

B | 1so¥y | BRE
1 1.531 0.528
2 1.272 0.510
3 0.983 0. 421
4 0.868 0. 341
5 0.739 0.295
6 0.661 0. 247
7 0.599 0.247
8 0.556 0.229
9 0.519 0.214
10 0.488 0.201
11 0.463 0.191
12 0. 445 0.183
13 0.432 0.178
14 0.422 0.174
15 0.414 0.170

BEESOHENL L, PEZNVLENLEOHER o LIEbDbboT, KE
EEFETE, | BEPHBEBAR—A LT 512012, BRCHEOECEE Lz, |
Wik I EPENTRERSHEL ko EBMbH o, MARNERCH I EREY
av By« T—VOEYIL, TWEEICEANDUENOBENS S BRon,

SEOHMER, HEEHIEHOHIR CTEHHE TIGEZ o779, B RERIEIRY
BHSHENTHY, BaF360 ULEOBHS THEERSESBREIN:, 2LT, BEIN
XZED1DI, BR»SFEAK Skm @ Tarzana 2 8\ T 1.82g O /K FHE) & AN
ENEREI S, 09g LA EOKRTFHBIRANEE b C Ofic 3 S THREI S iz 2 L o33
TFehsd, 22T, RAMEE 09z U LOMEBFESHDO S b D3 DD 0wT, HEEME
HBICE T 21T > T, ZOBWBHLMOBEIOKRE SOV THRET L.

Z DFER, Tarzana, Santa Monica DIRERIEkIE, HIBIRAINEE XK & WaSHEES
BEREOHBBIRFEATELAMI WD TH o2, L LS, Sylmar DIEE
SCERkIE, BICHBIRAITEESAS W TR, EECHEENOD 2HBEHTHS 2
EBbpolz,

Sylmar DEBIEFOBENIOKE S, EBOBEEVORE CHETE2E%213 2
DIEBZTEBY, ZOEFOFMERFBNSHBLEL L2,

B

COREBCHL TR, HEBEZOHBEREZESWEERK/INEAS, EERI
(Earth-quake Enginnering Research Institute) 3 X Uf Englekirk & Sabol Consulting
Engi-neers, Inc.®® Mrs. Nakaki 2> 5 HIBHECE T 21EHR, EHOREE2Z T/, #
EOERICHIz> Tid, WEARFMEERERE, R/NSRABRS & UCTEREN L
WER O ZPERIEV, 7, KERICHEELEEO—EIZ, 7V ABEHE
WHREEZB/ERZHEL T, XKERFPFOIFRI VBV D2ELE T
72t BREMICESHERRTIRETH S,




378 19944E 7 — RV » PHIE I & B BEY OWE L RIS &k 2 EBICEN

BERR

Earthquake Engineering Research Institute (EERI), 1994, Northridge Earthquake January
17, 1994 Preliminary Reconnaissance Report.

AL, 1988, ERIMEEENIC X 28T v 2 ) — MERRYOMBL MR T 2P, K
TURZF UL,

ZEREWIEAT, 1989, HEC B 2 MEREOME T 2 REWR, BEYIRFHRES.

California Strong Motion Instrumentation Program, 1994, Processed CSMIP Strong-Motion
Records from the Northridge, California Earthquake of January 17 1994, Release No. 1.

= 5

1994 €£ 1 A 17 H4H1 4 88 31 5> (HARFRIF % 98 314)) 1 Los Angeles DH.LHITH 3
&y > #7956 FE 30km O Northridge DFES 18km 2BE L L, ¥/ =F2—-F 6700w
bW B ETEMED 1994 ££ Northridge HIEMNFE L7z, ZOMEIL, v/ =F2—F67k
HMEBOHEE LTRPREETH 2, BEEIPH 18km & LEEHE L, WHOBETTRE 7
7% Los Angeles &3z, AR, MAygEE oo L, EHEIL, BIHICE Y Northridge
Pl LRHRO, T U TEEMORERTELTR ).

R X >THEO D> /- F o Milix, BIHO b 5 San Fernando valley £v>5, Los An-
geles DT H 2 57 > 5 7 2 ALK 30km D&EMOWE L L VRALO—E, LT
F 7 o F 7 S PEANKE 20km O¥EEIZIUTY> Santa Monica HiX, West Los Angeles #IX TH
5.

SEOHEIC & 2 BEMORHEZ, BIESEY, KEEEES, Yavy Py «E—nkn
o7, BEOFHEENE D - FEEOEEY I HESEP L,
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