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A Study on Structure Reliability of Orchid Lake Reservoir
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Abstract

The Orchid-Lake Dam and Reservoir appear to be in a sound,
stable conditions after more than 37 years of operation, 9 years of
heightening of dam and 5 years of rehabilitation of earthquake
damages, and are judged to be capable of safe operation under
moderate earthquakes. The behavoir under strong earthquakes is
more problematic, and a firm assessment will require analysis of
the total situation including both the main dam, auxiliary dams
and poor ridges. The poor ridges near the Chiayi Institue of Agri-
culture have a history of cracks and shallow slipouts. It is likely
that substantial leakage due to heightening of the normal reservoir
water level would occur and depend on the capability of the
pressure relief well and the drainage system to function. This
could influence the stability of the dam embankments as well as
reservoir ridges. Critical areas should be identified and data conc-
erning the phreatic water level, pore pressures and engineering
properties observed or obtained.

The small capacity of the Orchid-Lake suggests that a detailed
dynamic analysis may not be justified, but a limited instrumentation

program may be highly desirable. Also, an inundation map is
important. An evacuation program under emergency condition for
students of the Chiayi Institute of Agriculture is also recommended.
Rapid. drawdown procedures should be developed. The necessary
evacuation release flow rates and methods, as well as the downstr-
eam consequences of these releases, should be identified.

The Orchid-Lake Reservoir should be regarded in planning,
maintenance, and operational procedures as a critically located
lifeline facility for water supply and classifed as a “unsafe, non-
emergency dam with high hazard potential category” at times of
earthquake or other disastrous emergencies.
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ZEFILE 0 TIRYE ~ HE S HESFARZH
o - DERKEE MY EBREERE
o WERZURBAMYHEE » ALK
BEREO BARFEE s EREFRLERBER
ZWE S MPERAERES » AESRBEEKRR
@{E o (4).(16).

EFith B R R R DB I E S ERE
RETE » o4& E ~ Bz B R ILBHHE
B BREME  EHEEAR » 2 6FH #
RIBZ BB - .00

CIBALMSEZERE ) B RTRZEE S RAA
BEZEE  SERERTREE -

BRAEZERLDBRERAEARERKR
o BERTELRE X BRERA B RKKL © It
REETEZAER" : ~REWNHERTEBE
—REBBKRM - BREE » REEEHZALKEL
4 (<05) » BBBERIE » BBRIERBEEEH » T
HEEBMRZEERFAR - @9
- FEESEEEEREZ 2 RENR 60 W,/
FHAR » BABEHERE 35:1~4:10 07

HREEZHE ) AEATENE SR 4E M
BB o LERRGUR R R GRS R
RE o HRBEZRERA—RE/D » 9 15°~

11 BREFHERURBERFTE
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T2REREZEN :

KRB 63 FHILERERHEREEERSBR
FEH » KFIREHEMERRERMERE ~ 1
RBENBORETE  FESIMLEZ2 KRS
W REETIlE

BB HBRERD  KEREZLWBAZR
Ei 6 ARZHERAKE LHEMN - (H 12) »
BARRBSN R 2EER  BRLIEA
HERENZBME L WER 2R » RILER
WEZUBRER - HIHRBENZFiH : 90

(DRI AEZ EBAKR W IR : 5
BRpE R E R ERA 21.80 - {(HKEEFS 30.26
» Bl LB REEBE SF,=21.84/302=0.72¢

QTHERARBENRZ KPR ETERE
RBRBESR 0 REAEE ic=1.08 TR

ke i=065 HIBBERZRZHEK (SF,) /-
SF, =1.08/0.655=1.64 »

(3B FE Kz BRHE Creep-length ratio)
ARERE : BEEEKEADE T HNELH 2
EBRH (Lane's Weighted-Creep Length
Ratio’)—L/h=233, 8~ HWPERAFZ 5~7
o

BHRERER » UBZREFTE 0+
4710 % 0+508.0 SEMEMHE THEZLENHE
» BTA LR E RS AR TR AE (BR7)
M s SFERSuUESHENERE » SREEED
ARZEBEENEZ2AN » MEREZER /DN o X
0+471.00 WE+ (@ 13) HLURBRE B EBE
BrHBEENREER & 14 REREFHZR
%(14) o

R4 BT BBERESFERERW

B m OB % 0+471,00

[ 0-+508.00 I 2t

B 3| doD 0.’ 0. 0,/

0,’ 0,/ 0,’

H o 4 & (m) 65.2 65.2 73.0

80.3 63.0 617

z % B oM 148 138 156

1.58 1.95 1.68

EHEEHT

Bl m
8| (KH=0.15g)

0.95 0.88 —

101

KEEBRE2RBRERDERZTRES RE S REABRE o

 Hi%R 14 BRI 0+471.00 TR Ak
BEARLE 7530 AR » MRBRSBERME » K
FEEHS 13~15 20 5 MBHBEE (@) 5
0.15 Z $MRRS » KA RIS 088~0.95 21 »
KHELELAY  RERME 63 FLUARELE:
Ao

3. ERIEMS °

B8 RS BRR FRRAL : Bk LA

W RERLERKEZ R B = RS

(piping) FisliE » BRREFELSHEE F B
(Seepage control) =% » Bl LI IR HER
(Curtain Grouting) » RABEKEBEEH
s TSR REHN  DRRaERBI KB BE

=I5 \UFHERERRESITERE

0+471.00
CT#rE0

0+417.30

B Chipsy | W E

E] E:'JJI CF' i 01' 01' 02'

B (%JIS e 63.20 420 637

AR
B o THERRER
| Ewem 1e9 213 2| JEER
&% ﬂﬂ%aﬁ@} 1.10 ‘ IR
B KH=0.15g )

KO0 BEBBEN o XELFEE LR
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B IR A W R LUBMER
%1&;‘(14) o

ARk A g R R 15 8 E L A s
EEEBIE Gt (Wedge Method) » £15 &
16 53R LR SR o
16 BILAUESHE (wedge method) SRR

% A H W

ERRN | M
1.74~1.75 | 1.08~1.09
1.30~1.31)

# B3

WE tan § A 0.50
WE tan & A 0.20

BESRAATRE (315~ 16) AIGHREEEHE -
b~ Tl BN R BAE T RE RR B LR
RS 189 CGRBIELBUEA#7E) & 1.74~175
(BB ) 5 MR (KH=0.15g) 5
111 CRBEZBUEAHE) & 108~1.09 (K%
BRI 5 LA 219 GRTIE
BB ARG o LMRES TSR R RS
BIRMEF 2 R BRI LIRS D B E 1 B T
W B4 HUBRF 2 %% (On Safe Side)
o [l 14 FRBTEZMED o

B uHFELZEHE

LIBREEFRAE LR

WEKELB 2 RERERKFRZRE » I
WERMBOCERSEE » ARERBHITBIR
BOSHNEASTRE  MBtERRILTESZ
RIBUE » REMBTAE P 2R - LTHRE
BEATIINERE P 2B ¢

WMiF L ZEERKEZEITZIER » LEA

WEAHALE o
(U2 SR T B S 2
R E T2 HE o

B LRRMERK GRS B R
(Hele Shaw Model) —B& » LIJIBF £
THERE » WARKGHEERREZZE -

LREF/BEHNE 2B :

RFREOIT R ERR LB » WEKELRT
REZ TBEFRRERBENZHT B » RTEH
BT R » ARTLRSEERRATRE o A
BB EEFERMEISHR - SRE4AERR
iR ERBBEMERL » ARKRZER EFA - 3

BENZEG AR » 8% (Deformation)

WETHRI » MAELFEEEEHER (tensile
crack.) » BEHER K o AN L3430 HE
#(Shear Moving) (E15—®) - i L
EERAKE (B15—O) - W FiFEEs B
' (E15—0®) ; KT BB AZEE 11 76 Fifr
BEED ) AR EHHEY TR KREEDEHE
FRFR BIEEHE ~ BIAS ~ THBR EIHES » REERA
@hn o i b B AKAL S N FLEERE kA 0
B AEIRENERS » R RE o AR BEL S BFHR
TR KB  MESER > BRBE—B% .

B 15. Tk BEMEEEE

Bz » WEKE LB 2 BEmE R
AR VI EEM AR EEEKZE I
o (2t AAEENKESRE - FLERE /1 B
o FFA L MR R £ 04400 = 0+ 850 [H#9 450
ARZWE ;s BRBBRLULLE SR ANEKE
RE o BRERRKERSREY » HE O
ZERERKEZE KA ; BRZ LB EREKE
HWARELT 7T~10 AR » H—ER/H 6 ARZEK
& AR ERFE AR G KEZBRTE
Bin o BEIMER  (UHZREREREKZESN
HE o
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L SREREHMEHBENZZEZRY .
. —RMTREZEETHIR=XE  —RH
BEKERX » KT HMERE » TRENREK
# 5 —BRARB RS2 B BREESMUT

BERBERE  5—-RREREAATREREY
RERARE « BREZEBHRELR=FME » K
BrEBASNBRRE s EHRETH Kﬁiﬁﬁn
% 17 PR o

T R BEE 2 4 E

TR &S E | R " | & 2 | % ® | ® o8 F R
. BEREX HERER BB RN
heaving EBREX : :
-4 BEIEXHBER B (Pi ) pi:d &
" piping HRBNR o oons Wb WREELR
: sand)
%1k (Liquefac
tion)
) BERBEKR H T BER BERAERL
roofing . (Critical
creep-path)
Wi

BUR SR IR A TR » BEW KR
BELRSEIHED » EHE2SH (i
EE) 2 ) o AXAE—H LS HEREE MR
» WREIRER R —H2BE o

IFAHE 2 B AGN S B E K Hele
Shaw BEBREAZER » RE 644 4 ARBKH
BHRHEEA 0+471.00 BiE S AB 258 » FIH
SR (Continuity equation) #HEE
H 10~16 AR&KBZHKERE 1.31 cm/sec.
EXRBRAE S ERICEDEER  AEHEK
BZHmAR 0

Q=21 k 6 (H-ho)
) 2.3 logw (R/ro)

SHEZEAKGRE (k) Z{ES 243 cm/sec ;s AFQ
ﬁlﬁzkg_ » £51666. 7ﬁbﬁﬁA§} HEE K »
ho BHAKZENKE » BBER H-ho=174
A% bREXKEEE 5 53 AR ro HHE
» B3AS s REFEBESPRE » 98 137 AR °
¥itt Hele Shaw BEEILREM T FHREEK

ARMESEAFRATIIRED » 8 k=D08

APk RLEEZEKRGRE > b BFRZPHE > 0
RERZEE » v REBWEERR o 11§ 0+471.00
BT &3 F kSR o 1RER DR AR T SNt
B BB ARERE K EE  BN&KE
ZEEJ7 ~ Wk B DR RIS o bR HEARE BT

BERRT ERA=BEBHS 2 WHEEDT ¢
C (URBTEEEZRE o
BERLECEFMERREIER LBEIAR
TEFEEEER BB O+ATILONELEH » T
BHERETEXBREEHNS 105 AR HEES
10.5x2.08=21.8Wi(+- %> AT ER £ 2.08ton/m®
) B Hele Shaw ¥ FiEZEs MBS
30.2 ARKE » BRAEHNES (18) 2X2HRHK
(SF) £ : SF »=21.8/30.2=0.72» 7REI LiE:2
BRI EERT » Sk AHEEREZ T
etk o
MFHTL 0+430.00 2= 04480 FILEFRIAF
RBERNEEE  HEMMBABEIAREREAZ
o MBHMBE RBLERRERTES » IR
fEA7E 1.06~070 2 /) » EMEAEREZ2BER
B BREBRERESE -
2B 2R
BEBUEEZRHBHERABZNREE O
BRI BRI L2 EREE Scr TH
18) o
Ss-l_T m
1+e
tEZ ﬁdﬂSsﬁii&Zﬂ:E » & RZEHH(Void
ratio)’ m R vm 4RSIy BHERER
Bz HAE ; — Ss=265;e=0.57~095+ F

Scr=
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BE 065, # Scrle

B HERE TS EKEEE AL S 75.3ARK
s MO Sex £ 065 » HHBBEZRE2HEH
SF¢r) 5 SF¢ry=Scr/Sex=1.08/0.65=1.64 o

i khosla KEER H DAL E A
DRV ZZ2RBHESHFE 4~5~5~6 & 6~7
ZH® o BAMBELFHRES R0 BRE
s HipHE o

(3)BITH (roofing) WEEMEZ 3t :

BTRZTHEN — BB ERNREYRERE 2 8%
REREERA LSRN » WEI LB EREyR
EWoBEE o HHAKEZEEEM L AR
H2BARE » %A Lane REE B & L
(Weighted creep ratio method) ®3tx »

Lane KEEBERL (Re) & Rc=1/iI}-{+_V ,

R H=ATEEERE» V=2EERERE
» h=R#rh 2 KBEEK o EWEILF 0+471.00

B 0 V=0, H=137 AR » h=197 AR

& Rc=233

R Lane RZEAMPREDERZER

BRILES 5~79% i 3 Rc=2.33 HBARE
25 BRIEMBROKRK - WINBRAER » BAI» B
FHMRIZER o
- EREEEAREREBEZRAREZEATAH
“Turnbull % Mansur K=#HEXBITRLER
EREH (Pressure Relief well)<®» LIfg
BEBZER s BREEERNLETZBRE Qs 7TH
: Qs=p'hf H =2 »R+P Qs SENHEER
B o BELEZHE - s XB2HESTRS
‘¥ hf BEKEZAKGRE  HEEREKE

ZKE - AWEZIBRE » o=

8+Xs

x —/ kiZb d , 2 kf\ d BAXES BARK

HEE; kb R Zb RSB AW EAE (Blanket)
T HBAREBHEERE o X ho SHEEHI-ERER4

#3 (PiPing) Z22% » " ho= HS+x SR

2 SEITHA : S=xr+L, #Hz » Rep

-LB)
tanh (
Xr= }/kf d.ZB

_ kB
kf. d.Z83

Ko LB REEZRE > XUAWEE 160 HA
wRz xR SF-22{TT) gy

R T BEEZAMENE ¢, BKZHE
Eo

unh(‘/%L,)

Vit

n=

® 16. BRRR2RIGIHATR

WMELE 0+471 HES » L= BERS 5
£+ h, =243 cm/sec, k,=4.5%X10"* cm/sec »
05=2.08~1.76 2 ¢,=1.0 L.=137" » L3=20"»
MHESFENRLERER » 8 X3=5534"» Xo=

5534 tanh (—5—5;23%—)= 19.9% » S=157" » ho=

5534 _iram, SRo09R(27 o
197X wgeayy 157y =153 » SF=026~037

BRBEFRARZRBZER 1.25LT % » TR
B o —REFIBRE 1.5 2 BHL2EH K
BRZKZEKE (hos) TR

Zy (ﬂs—o'w)__ —7am
W—I.OJ (1.08)/15=77

B AEHRE 153 ARBET3AR MESaz
BEANE Q. B : Q.=k.. ay/ KL x4 As

kv
Kok » Ag=8,-S,, T =110, 5,108,
BHER4ES Q,=2.66X10"% a cms o
—BHEaf 8~30 AR -
B B ERA (LB > BB EERA
 ERERT—EN6 ARZHEDESKE » BXK
2B % MR~ BEEBTLIREE J738 0 » HIRIEH
TR BT o HIRE FERILRE KHAREE
s B4 FTRKEITRAEBEEZEN » YABRFS
BREBRATZEE

hos=
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SUMMATION OF NORMAL FORCE

Saturated Jine
q%\ /Enrth auake

T

SUMMATION OF TANGENTIAL FOPCE

o/

SUMMATION OF PORE PRESSURE FORCE

(1) Unaturated soll G)clﬂmhmdxnmﬂ
y of matwrfois 2.03 2.08 208
| Tan ¢ 0.30 0.30 0.50
Cohesion T - T.00 6.00 2.00
‘; | Area w2 _|Unit Force £ Forces  Frction| | Avc
s o T [ PRS2 Pornal £.0_Fomenchumol pvene o [ 75, L 0¥y
S0 — 1|V | 177 1.26] 651] 2.03]| 1577 253] 13.22] 1517] 1502] 030 10 | 153521/ »
5 [=alw 387 |o.51}l&4.4»5 205111940 21. 05| 98.351440,16[382.31] 0.30 |2583)408 £
= P =4@oi5421] (7.69) 3652 208 (32074 368028396 =
S [4—9] () |3434] 493 29%] 2.05 | 69T7(] (0.01] 59TOi48871714247| 0.50] 20 |64 K poem| v
§ P = 9jmET2 24 2599165625 2.08 141306 54 06[c50 )
z 19— 0] 17 | 3.04] O. l 03 AT 0T17]_ b5 GIT 030] 701 4 3
0 —~ 71 4y [7538] 8 T3] 9411 2.03115302] 38.02[{91. %
%o—v (Sk21770] 91.59] 126.11[ 2.08 (45289 19050/G43.
7 — 10[@x1-31.14{36.86] 512| 208 6411] 7661] 1190[64107
0 = ] 0.50, 7.00 0,
1 — 4 [woter[193.25 1.00 19325
-Ez,— waterb2727) 1.00 27
9 —jojwter| © 100 o 1
SF - 90T9 - 541.0Tx0.52  goT7.9 —270.52
541.07 + 195082 541.0 + 195082
SF .
0 1.68
0.1 119
0.15 1.0} :
0.20 0-91
0.25 0.81
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BEEH 2z % (Methods for Control-
ling Seepage) #% » XAZFEH = : (IR
KBEERAVBER > QFAHBEKAE (Drain-
age) BEHBAZKE o« R KBEBRDBKE
ZHEEBAR AR (Cutoff trenches) ~ BE
75 (Grout curtains) ~ RIEEEEEER KiF
(Sheet-pile walls and other thin cutoffs)
s F#RFEKZE (Impermeable Upstream
blankets) ~ #HERZEK%ME (Thin sloping
impermeable membranes) % o BEKHE
KEZEMH» DLEARREERSE (Curtain
grout method) » R FIAHFKFERFIBA KE
~ #EeAL YK (Partially penetrating toe
drains) R#EEH (Relief wells) 55 » HE#
ERILL 0+480 = 0+850 —iE 53 » HALHIE R
MEBEENZ
4. L EBERE 2 ER

AR SR B R 2 S8 i R KA R B A
MZ 547 WD S EESEE  HEHAERE
BE ) WE-PREEHESNTRHERR T2
THBEBEZERNE 13 % 17 & 18 FiR « £&
REZ ST A EINEEE o B3R 0+417.3
BHERBEN » £ETAGERECHERRYK B
REZHHHE > BEETARERZRERA
» IAREN LR 652 ARZ 0 B » 75 =01 B
HEZERBEDIR]L 5 MEgEEE2 0, B O 2
a=020 K » ERISH|ER -

BEErE e E > 045080 (B 17) REHEZ
0+417.3 Bim (B 18) M5 » HELZHREENE
B 02 FRRRER  FEEFLETHRGS
W RaEM 1 =015 RABRE» «BF 02
REpHE > R HE  HE2BER R
ZEEEAE S LEEMBRA ZBENNRSE
115 (1548E) » HRESBHEBLEERLE
FITTHEEB L BEEE 1:3 ) THARBEKX

ERBEEME RGO Z—  RBRE
%08% (1885~1950) pyEcHR#EME (Richter’s

Earthquake Magnitude) ¥/ \(BEBHE2X

» TRRBERA 2 Ridek » RRFREAKE#15~20
A B o BT (1936~1973) BRI EE 7.1 Lk
s RERAFEEHE  BRALBRILEZRE  #
BN =015 BEZHER > HRMMERES
BENEFR > MENRAR-BRIATEZHER

BERBE a=02 REEBHEZ24LRERZ
WELEZZ2UERTRE » BRAME R
B2 R e — o
WHZEZZRBERTHFRTERERL » QIR
TRE 63 4 10 JzRERMEmkEn » HEE
MR A B &M E R KB KAT » R K AR B
WREH 2 B2 RBIHTE 2 LI F o 7R o i
BRE I KERBERMBERR GREETH 1§
AR ER AT RIS » RE 63 £ 2B
1 KL Z BBERHBER 65 A4 5 HEEMH
8 KEKALHER K EARMERERER 9~
15 A58 ALERBEZER » %S HBNKER
BB DR RIER » BRSBH » EREE KA
TBERM » BERREE—HHEE » LIRKE -

% %&t

R 2 EAERE E KA AR TREMILE
BRARRKERHEEE - BEEKFRB LR
BRBREEA s THERBEGXLAFATAR=R
Boh @ T REER R TR AR SRR G AR ~ 8
FHREDMBRRN  HEBH o UHELIHARE
KBEHNKERETERBIWEAEZNRITRER
2SR REE o R—OF AL o

2 E XK

1. “National Program for Inspection of Non-
federal Dams-Engineering and Design”,
Engineer Regulation No. 1110-2-106, Office
of Chief of Engineérs. U. S. Army, 26
Sept. 1979,

2. Report on Safety of Dam and Appurte-
nant Works-Minatare Dam, North Platte
Project, Nebraska, Lower Missouri Region,
ERC, U. S. Water and Power Resources
service, 1981,

8. A. E. Couture, D. M. Arbuthnot and I. E.
Klein, “Field Inspection of Ortega Reser-
‘voir, Cachuma Project for Safety Evalu-
ation of Existing Dam (SEED) Program,”
U.S. Water and Power Resources service,
Jan, 18, 1979,

4. [HEKEMEERE ] 28EKHE » RE 59
F8A-

b, Chian Min Wu, “Design Typhoon Model
for Estimation of PMP and PMF in Tai-
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wan,” Proc. 2nd Intntl. Seminar for Hyd-
rology Professors. Logan, Utah, Aug, 1970,

6. am MBrTEAEERARAEAL » 1K
KFIEF» 541K (1978) . »

7. V T. Chow, “Handbook of Applied Hydr-
ology”, 1968.

8. [THABKEINEAZRETBEE ] KFREA
T, REPBSET R

9. J. Hinds, W. P. Creager,
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U. S. D. 1. Teton Dam Failure Review
Group (IRG), Jan. 1980,

- 18. “Federal Guidelines for Dam Safety,” Ad
Hoc Interagency Committee on Dam
Safety, Federal Coordinating Council for

J. D. Justin,

Science, Engineering and Technology,
June 25, 1979,

14 [WEEALUBRERETEREIHIW N BE] »
kR 64 E4 .

15, BRfERE TEZBEFKNERRRNAL] - RE
70 23 A »

18. BAA: [BURSERENEREREN H AER
&1 REIT0O43H-

17. B [EREETESHE RS2 W]
s JRFIMEAI=HA » 1967/11 8 p. 105,

18. M. E. Harr “Groundwater and Seepage”
McGraw-Hill, Inc, 1962,

19. Turnbull, W. J. and C. I. Mansur, Invest-
igation of Underseepage-Mississippi River
Levees,” Journal of Soil Mechanics and
Foundation Div., Proc. ASCE., Aug. 1959,
Turnbull, W, J. and C,I. Mansur, “Design
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Wak HRRREIREZE
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iR BN SRR EETE S TR » R TLER
BRWME » BEFRBEERDBEZERME -

—BEABRBRAAEREZEERSE BN
' BRISE AR A TEME (Maximum Cred-

ible Earthquake, MCE) ~ 525t Asti® (Design -

Basis Earthquake, DBE) X & ¥ b2
(Operating Basis Earthquake, OBE) =
SRR R TERERYZRRE o

BAFEHNESREEANE RBER T
EHZTHRERAHE » REFFHEES S FIHME
HFEVEREZ R AHE ; KIBSEEDZHT
FCEHEEBYER KRBT AERE » &
SRR ZRE

R BB KEREEFEAWERE—~RZ
RAHE » HADM R BRBRRMREG o 76
REtAMBTHREYELZ2ER RN RTFE
T BT 83 Hfl BB a% i AU AT 30 o

Ehrhi R S KERERENTEREBRZ

HIEE » HANRE R SUER A ORTS o B
R AR RN RE AL TR TR
BIE o

WE AR RSB O 0 PR
] ? IRFEFI AL Z R BB B 30wk » 1 28 IR ok
ZEBBGSE  BTRE o QRN EE MR R
2B ST - DB

=~ BXTrEHER (MCE) 28

REBAMTERBERES  SEAERERL
Bz AR 5 B AR B BRI 2 Hat
1885~1950 4FMHIZ B R B 2 S IR
85 MEA =K » 3% 7 RMERLERERLA 15~
20 ARERE K 5 RAMREEES & BE
RBXTEEMBREZ A BENTR2 » SEEE
K2 AT o B8 7 2O UL DL 5858 BT o Bk I 5 S
FEREZT R R 12 5 R 66 420 - EEME
MRS EE 50 KL L% » KA 1 Pk
» BRI AR R T K B B PR S SR S 7.1
%+ THBRAAREL 15 28K » HI m=
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71> A=15 ARRKRE  #H MCE ZAFME

Eo j(ziijmggzﬁgjiﬁﬁg, ’&%wﬁ‘]ﬁ}fﬁz 5 o

EHEHEENT @ -
1. Schnabel B Seeq ®

P. B. Schnabel 52 H. B. Seed (1973)
BRERET SREMEERG ) RHERE

oK I B RO 1 SR O AR A 2 o AR HR T
BB R R IEEER 0.38g ©

2AR=RE :

BAAR=KEZEHRELE (1971) R AKME
Efsk > BHETIIRBRAR

loguogs =200 (~7.604+17244M

—-0,1036M2)
2R on BRRERARLBEZRR0EE
{E » MBI o KR E > TEBLER M
HEHES 03lg e
3.&HBERE
SAFHEEMBTE (1970) BEHEA—EX
M ARk 0 A TIIRRBAR

am=,—};x10°’°"' —(1.66+ 3‘1'—269) logw R

+167-18%

bR o BRFEE R AREYRAME
B MEHBRK T%Eﬂiiﬁﬂbﬁibﬁm
(#) - ik H. B. Seed, . M. Idriss and

~ F. W. Kiefer (1968) 2 Characteristics of

rock motions during earthquake —3(°

Pz EmE (E3) #i M7.1 ~ BRARFEg

A=15 ABRZTHE 032 % « REREEZ &AM

HE an £ 023g0

4. Esteva 2 Rosenblueth K#:

L. Esteva 52 E. Rosenblueth (1963) %=
# Espectros de temblores a distancias
moderadas y grondes 3¢rh » B2 #EM
SR FEE R Z AR

a= llon'SHR—l'c

BRI TS bk 2 B K husE B {2 £50.43g ©

5. Gutanberg B Richter # o
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