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Study on Optimal Vertical Isolation Characteristics
Seiji KITAMURA* Masaki MORISHITA*
ABSTRACT

Optimal vertical isolation characteristics were studied for the structural
concept of vertical seismic isolation system, which uses a common deck and a set
of large coned dish springs.

Four kinds of earthquake wave and three kinds of artificial seismic wave were
used. The earthquake response analysis of a base isolated building was carried out
considering some ground conditions and some vertical vibration characteristics of
the building iselator. Floor response and acceleration time history at the vertical
isolation level were arranged. '

Using the acceleration time history as a seismic input, the earthquake response
analysis of the vertical isolation systemaccording to single degree of freedom mode]
was carried out. Linear analysis and non-linear analysis were made. In the linear
analysis, vertical isolation frequency was examined within 0. 8 to 2. 5 Hz, and damping
ratio was examined within 2 to 60% In the non-linear analysis, it was examined
within vertical isolation frequency 0.5 to 5Hz, which depended only on the rigidity
of the coned disk spring, rigidiiy ratio of the damping devise 1 to 20 and vield
seismic intensity of the damping devise 0.01 to 0.2. As the optimal vertical
isolation characteristics of the system, the criterion of largest relative
displacemeni, maximum acceleration and maximum value of the floor response
acceleration between 5 to 12Hz was set, the combination region of the appropriate
parameter were examined.

In case of largest relative displacement 50 mm acceleration response
magnification of 0. 75, floor response magnification of 0. 33 were used as a criterion,
from the result of the linear amalysis, vertical frequency was set at 0.8 to 1.2
Hz, and by combining the damping ratio over 20 %, it was proven that appropriate
vertical isolation characteristics were obtained. The result of the non-linear
analysis showed that the combination of the coned disk spring of vertical frequency
0.8 to 1. 0 Hz and the damping element of rigidity ratio 4 to 6, vield seismic intensity
0.05 to 0.06 was optimum. '

#Structure and material research section, O-arai Engineering Center
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ku-0000 FHFEHE 0.462 (FFF KF)
0000  LaUnion #1® 0.126 (AxT)
tt-0000  +REMPHIE 0.117 (A\F3CéR)
m2-0000 ATHIER m 0.238

x2-0000 ATHIERE x 0.210

y2-0020 ATHUEE v2-1 0.340 (M7.0, Vs=2000)
y2-0010 A THUIER y2-2 0.367 M7.0, Vs=1000)
y2-0007 AT HUER yo-3 0.450 M7.0, Vs=700)
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Table 2.2 BHETIL-OFET
Reactor Building (RC) Containment Vessel (Steel)
Elev. Node Weight Elm  Cross Sec. Elev. Node Weight Elm  Cross Sec.
EL(m) # (ton) # Area (m%) EL(m) # (ton) # Area (m?)
46.0 12 3050 460 21 400
11 120.6 20 34
317 11 4850
10 201.2 19 45
252 10 2550 252 20 1000
9 201.2 18 4.5
21.2 a 10350 : 212 19 200
8 512.0 17 4.5
14.2 8 22200 - 142 18 250
7 616.5 16 45
7.2 7 27350 72 17 250
6 840.1 - 15 156.2
0.2 6 34300 02 16 5650
5 1025.6 i4 281.7
-8.3 5 - 34250 83 15 5550
4 1066.9 13 281.7
-13.8 4 28150 -13.8 14 4600
3 1108.3 12 (Rigid)
-19.8 3 45950 -19.8 - 13 13250
2 (Rigid)
-26.8 2 64500
1 (Rigid) ~ ~ .
303 ) 26400 &l Elm #1~11, 12~15 : Concrete
101 Parameter Elm #16~20 : Steel
-33.3 101 26400




JNC TNO400 2000-060

Table 23 BFETILOFFEHERE
e RFIFER BEFIRHRNESES
A AER E (E+06 kgficm®) 0.27 2.10
TABEMERE G (B+05 kgfem®) 1.16 8.08
R7Y v 0.167 0.30
B=ETEH ) 0.05 0.02
Table 24 MBI DT
Vs Vp Kv Cv
m/s m/s E+11 kgfim E+09 kgf*s/m
700 1790 0.28 1.6
1000 2450 0.62 2.4
2000 3970 3.0 5.7
Table 25 FEEITLORIME
fv h Kv Cv
Hy % E+11 kgfim E+08 kgf*s/m
10 2.0 1.35 0.86
20 2.0 5.40 1.72
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Table 26 fEHfTr—X—&
) igvs BEFRH
=~ g =5
MRS # (m/s) (Hz)
ec-2020 2000 20
ec-1020 2000 10
ec-2010 1000 20
ec-1010 El Centro H#i7% 1000 10
ec-2007 700 20
ec-1007 700 10
Kku-2020 2000 20
ku-1020 2000 10
ku-2010 — — 1000 20
ku-1010 THRHER (R AE) 1000 10
ku-2007 700 20
ku-1007 700 10
1u-2020 2000 20
1u-1020 | 2000 10
1u-2010 i . 1000 20
101010 Mexico La Union B E 1000 10
1u-2007 700 .20
1u-1007 700 10
tt-2020 2000 20
tt-1020 2000 10
t-2010 s ] 1000 20
%-1010 TEsHIR 1000 10
11-2007 700 20
tt-1007 700 10
m2-2020 2000 20
m?2-1020 2000 10
m2-2010 _ 1000 20
m2-1010 ALHIEE m 1000 10
m2-2007 700 20
m2-1007 700 10
x2-2020 2000 20
x2-1020 2000 10
x2-2010 , 1000 20
x2-1010 ATHIRE x 1000 10
x2-2007 700 20
x2-1007 700 10
y2-2020 2000 20
72-1020 - AT HIER v2 (Vs2000) 2000 o
y2-2010 _ 1000 20
y2-1010 ATHE y2 (V51000) 1000 o
y2-2007 _ 700 20
y2-1007 AT HIE v2 (Vs700) 00 0
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Table 2.7 HMBE—HREE-BEROBEHEHFTER

Unit: Hz

Vs=2000m/s Vs=

1000 m/s Vs =700 m/s Fixed Base

1st mode 7.7 5.3 4.0 9.0
Sv=10Hz 2nd mode 19.1 18.6 184 19.4
3rd mode 21.7 21.3 21.2 22.0
1st mode 9.3 5.8 4.2 11.7
Jv=15Hz 2nd mode 194 18.6 18.4 20.0
3rd mode 22.1 21.3 21.2 23.9
1st mode 10.2 6.0 4.2 13.0
f=20Hz 2nd mode 19.6 18.6 18.4 20.3
3rd mode 224 21.3 21.2 26.5

[EIEREE, RARELOEEOEAES: 149, 205, 304 Hz

Table 2.8

B2 RICEOEFERITHER

Vs=2000m/s Vs=1000m/s Vs=T700m/s

1st mode 7.3 5.2 3.9
fv=10Hz

2nd mode 225 204 19.6

1st mode 8.6 5.6 4.1
fv=15Hz

2nd mode 239 20.4 19.6

1st mode 9.2 5.8 4.2
Jfv=20Hz

2nd mode 24.8 204 19.6
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Table 2. 9 BESRINEEEKIGEINERE

] * R sk
—— %kﬂﬂzﬁfﬁf 10HzF‘2R 15HzF2R .
m/s m/s m/s
El Centro | ec-0000 | _ 2.063 (17103 2683 |BAIHEE |
ec-2020 | 4.972 37267 2771
ec-1020 | 4.241 65.410 2.834
ec-2010 | 3.220 19.814 2.874
ec-1010 | 2.654 20.436 2932
ec-2007 | 2212 12.877 3.004
__lec1007| 2024 13.032 3.070
PR HEE | ku0000 | 4524 | . 26.185 7333 [ASHHER
k30207 6.126 44365 7464
ku-1020 | 8.623 125.291 7.565
ku-2010 | 5.446 34.730 7.721
ka-1010 | 5.425 41.643 7.845
ka-2007 | 4.594 23.486 8.061
ku-1007 |  4.584 25.143 8.201
La Union | 1u-0000 1.238 ..6.736 .3.864  IANHIRE |
10-2020 1.807 15.723 3.944
-1020 |  2.132 24764 4012
lu-2010 1.541 6.994 4,096
1u-1010 1.701 8.397 4.180
1u-2007 1.426 4.889 4.274
u-1007 1.381 5.308 4.360
tt-0000 1.143 . |...2.804 L2718 [ ASHIREE
tt-2020 1277 6.204 2780
£-1020 1.414 9.091 2.831
Rt E | «-2010 1.358 3.057 2.898
1t-1010 1.515 3513 2.960
tt-2007 1.323 2.282 3.045
1t-1007 1.433 2.520 3.115
m2-0000] 2338 ! 20843 | 4901 _[AFHEE
m2-2020] 6.531 34.845 5.006
m2-1020]  5.592 102.423 5.046
ATLHWEM | m2-2010| 4.186 27.655 5.236
m2-1010| 3.851 33.111 5.344
m2-2007| 3.603 18.846 5.550
m2-1007 |  3.264 20.274 5.691
x2-0000 | 2053 | 10593 i 35616 [ADHEREE |
x2-2020 | 3418 18.972 5747
x2-1020 | 4.412 45.882 5.862
ATLHEx | x2-2010| 2.678 14.218 5.981
x2-1010| 3.284 17.484 6.091
x2-2007 | 2516 0.858 6.287
x2-1007 | 2.802 10.780 6.421
ATHIEy2 | y2:0020]  3.214 19305 1741 | AHRE |
(Vs2000) [ y220207| 6.363 44392 7906
y2-1020 | 5.885 88.518 8.052 -
ATHIZEY2 | y2-0010 ) 3.924 22.213 11,904 | ADHERE |
(Vs1000) | y2-20107|" 4.360 28.369 12.659
v2-1010|  4.656 32.077 12.922
ANLHiEy2 | y2-0007 | 4.499 24.389 15,744 | ADHER |
(Vs700) | v2-2007| 4.645 21.047 17.568
v2-1007 1  5.096 22.007 17.942

*®

8Hz~12.5Hz[B DR ZE A~ 7P (1% O~

% 1.4Hz~1.6HzREIDRIGE AT ML (1%HE) DR E
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E! Centro Earthquake, h=5%
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La Union Earthquake, h=5%
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Fig. 2.1(2) AAMEBEOREIARIMNLEMEERZIE (La Union)
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Kobe Earthquake, h=5%
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Tokachioki Earthquake, h=5%
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Acceleration m/s2

Acceleration m/s2

Artificial Ground Motion m, h=5%
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Fig. 2.1 (5) ADMBEBMOBERSIFLEMBEBRAE (A THEM)
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Acceleration m/s2

Acceleration m/s2

Artificial Ground Motion x, h=5%
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Fig. 2.1 (6) ANMEBDIEEARIMILEMBEEEZIE (ATHEX)
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Artificial Ground Motion y2 Vs=2000, h=5%
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Artificial Ground Motion y2 Vs=1000, h=5%
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JNC TNS400 2000-060

Avrtificial Ground Motion y2 Vs=700, h=5%
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Target Spectra of Artificial Ground Motions, h=5%
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Acceleration m/s2
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fv=20 Hz F1SSI RISOL [NSTRUCT
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Fig. 29 (1) TYRLRLDEHBEARIML (Bl Centro )
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Acceleration m/s2

Amplification

Floor Response Spectra at Deck Level, h=1%
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Fig. 29 (3) TYXLARILDEBERARIMNL (HFHE)
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Floor Response Spectra at Deck Level, h=1%
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Acceleration m/s2
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Floor Response Spectra at Deck Level, h=1%
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Floor Response Spectra at Deck Level, h=1%

60 e S —— x2-2020

R S —x2-1020
—x2-2010
——x2-1010
—x2-2007
—x2-1007
— x2-0000

Acceleration m/s2
[~]
S

T T T T

[ ' ' [

o . ' . TR T NI

' iy . ' . "I I
' ' i ' ' [
[ ' o

0.01 0.1 1
Period sec

Normalized Floor Response Spectra at Deck Level, h=1%

=k
(=

——x2-2020
x2-1020
x2-2010
—x2-1010
—x2-2007
—x2-1007

Amplification
I R S - T - )

] I’ll LN (0 1 | I T T R B Y 1
1 S\ e -
.

0.01 0.1 1
Period sec

Fig. 29 8) TYELRILDEBEARIMNL (AR



JNC TN9400 2000-060

Acceleration m/s2

Amplification

Floor Response Spectra at Deck Level, h=1%
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Floor Response Spectra at Deck Level, h=1%
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Floor Response Spectra at Deck Level, h=1%
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RESPONSE OF REACTOR BUILDING
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SPECTRAL ACCELERATION at 10 Hz
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SPECTRAL ACCELERATION at 1.5 Hz
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3.1.1 fESTSRM
FHRERITOVTIX, W=12,000 ton ZHEELZ,
RBREFCHEHFEZUTOINCEY, £ TOMLEE 40 F—RT OV THIERK

BT 2AT 2T,

aERES: 0.8.1.0.1.2. 1.5, 2.0, 2.5.3.0. 4.0 Hz (8%
BEH: 2.0.5.0, 10, 15,20 % (5%E5E)

s (TRESE) LM A (STEE) . ROBIB T AR R A OB 2 42
br—AHBDT, BT — 2T 1680 7 —RERB, 2B, BERICOWTIZ, &

E 2T T 30, 40, 60 % OBINETEERL -,

3.1.2 BBEIFTORBE
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RIEMRATICL D ARIESRLSEOBERIZOVWTERELZLOZ, HEKEIC
Fig.3.1-1~3.1-7 [T577, KT, mAREMHEEL 10 Hz #45( 8.0~12.5Hz ) D
RICEIEEDRAEIZOWTUL, TN ENIERBEDEASDOEIZL > THEELLT
BB, Fig.3.2-1~3.2-7 X, BRILESEOEBRERLTND, B, ZhbiiLfE
FHERDL, HE= LHIME 20 Hz OFBRTHS,

ORISR, LLFOIE b5,

(& mEE]

— AR B ROEENR B RITRELDTHBHR, B TR BIES
FOETLEBITEBT D, 72720 SIS A D LS ENNEE 0% BiR g Bk
FHETHEBEREBICE TR TS, Al FHECIIAERSE 2 Hz
DEZAFATRIRR/MESFEL TEY, F/- La Union OHEITIE. BixE
B /pENEE, GEEBRAS 2.5 Hz %82 AL NS EIT &3,

— ENEEOBFRFEL. REREHMHEBAE IEEN RS ER
THICEE THD, T74bb, BEL, ABRBENSVEAITIIHEEE
MR RS R e,

— Fig. 3.3-2 {3, ARHHEHE (RERSE 1. 2, 4 Hz, = 10%) 054
WZDOWT, ANGFHIEIBEEMEEZ B L TRLIEA D THS, Fhb., &
BIREED BB VES (4 H) TGS ITBIETHEEINEL 2T
HTREDR NFEEEEOER) 2 ZEX T 57201013, BRESHEE 1 He
BREECTTHITOAMLEDHAI LN bND, HBRHFICIAEEX-OBEE
bRE HEMHE, ATHER x, ATHER v OB4IC, B8
EMBEEERED (REDRB/NI), T, BB LR, IRERE
I (FE—OHIBAINTH LU T) BRI REEEIh., REHBRIIVIGZ
IR EDIEF B IR AT E N,

[rExtZEfr]

— FHEREMEE, ML TCRBESHOET LI KT S, FoEmIT. RER
BN 2 Hz 2 TEIBHIZ0DE, BICEEEIC AR ANE N,
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— MHREMLOBEREEIL, RRIEHHME, BHEBAEVER CHICES
Thd, H, LEEBHSBVEE T, BEOEEIILERA/IEN, 372
bbb, BEICIDIEMERDRIIRBIRSHEDER IEE, KEN,

— Fig. 3.3-1 {3, RRAIGEHE (REREE 1. 2, 4 Hz, B 10%) 0B
IZOWT, AAEBICIEMRMEMOLEEEZRLIZLDTHIRE, Znbhb,
FAR AT R SFIC Lo TR, ATHER v SHFHEORAICE
BIRE, B AR (Vs=2000m/s) IZBRE T 5L, RBIEBIEE 1 Hz &L
BB ORAHEMITH 60 mm BETHD, —FH. ATHERK v (Co#
BRI ST IC Lo TRRBAIMACESEERESN TR 2BRE. /A
—HIBA S DBE OB FEREITITHEVFEINZ,

(PR ]

— FRISEMBER. L TRBEEBECERING2REOREERL TS, 21
SEHIZROT, AIXIZETFEEERY . EFTRAADERON ST HIE
BOREDBELLDORBEDROBREUTEZBILNTES, FINZME
B BESHOETLLLITERL TS,

— BRISEMEEOBEEEEE, SEEEOMBEEREOBFEREEIC L
THE, HRIZRRNAE, L, HEREIC Tk, HICR BRSNS
BRI T, R R A ER SR L L TR TSR B H B,

— Fig. 3.3-3 i3, ARMA RS (GERIEE 1. 2, 4 Hz, B3R 10%) 04
DT, ANEEIC LB EMEE L L CRLELDTHD, REEE
DOEEHRIEERELRRY, RISE TR, BFOFIS (HBHHE)
PRV, AROYEIAEEDRALEMNE VSTV TLERATY
B, B EHORED, ARBEOMBEERELLETAL, FHMIC/hE
AN

3.1.3 BN ESER B SRS
W, IR LD RTGAZ Y —_ADFERIZE ST, L THRELLGEES

FEIC BT DRETRATY. RETOIBELL T,
—RBREER RIS IEE
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— REREDR AR EN

—REBEDOWEICESHRISEMHEED 10 Hz EHETORKE
DIDDIEEEEZV S, DG, IGEMEELRIGEIC VT, REPHREOH
RPDATEOME (FEFBITFEY) TR L T T2,

[ A B OL~ADFE]

RS EAITOWTHE, FIZITERE OIRRIEMLIT S T2 EMOE A, F0#
SERBBIRDD THREEETDLOELE T2, TOE, T ICAVWZEEDA
TR OV RAPHE—ENTHRNDT, R EMOLEBIZEL TR, MToH
HBICE- T, EANHMBRICTH TN B ICBEEZRULORBRONSRETS,

— AJHEBIOIEERIELES L CEER CEMORZIEL RS,
Table 3.1 (ZHFMBROIEE ., HE. KOEMORREELZRT, £,
Appendix C IZ& ASTMBEI OMEE | HE., BAOBEIARLRLTHA,

— WITEEHE (Vs = 2000 m/s) IBITAATHER v 2EEELT, £

- HIBEORKREEEZINICHLEBRIIREERD S, FOREES Table
3.2 {TR T, El Centro S-S 2l OREKHIEIL. 502 (55 BREEL 72
Td,

— BHERICIZNGAZ P —_ADFERDYE ARSI VT oD%

ELbDERMFELTHE T3,

[ B EOHINF]

GBAEM R BT T BOICL 75T, HREHHIEIC OV TIL, R B4 L LT, =
i, TR HERIL, EFICERORASBRSEFLTRY, ZOX5%EE Vs = 700
m/s BA_EO HBEOEEY M LA B A bR B0, HEENTHY . HETERIEE
RSP DD D THD, FEIC A THIER v & Vs = 700 m/s OLADRIC
DTHBREF R ENLLT, BT ARFIB O TRIZEIBRVES, £HEEL
X, ZnbzkR<| 17 r—A0HES FEBIL20LTHFROBAREKIZ Hy =
20 Hz) 2 X293,
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ETRERELL TOBEESOHEIL, RO 3BIOFHETHBILI,

PN B R
% | R InEE AL Bl
mm PRI G
1 50 0.75 0.33 F/=ik 1
2 75 0.75 0.33 F=it 1
3 100 1.00 0.50 F7/-ix 1

Z05h, HEADLRE 50 mm IZoWTIL, AEEELEABRE SRS
BRI T B B O LM IC oW T, MRS RREREDEE THET S,
EDBZLIESOTRELR, &5 2. 3 T, BEHISIZED, ZOREEEE
TEDHEVIRTRTREL,

BWEER 5= 2E-5 mm/mm/°C
EEZ AT=500 C
AL=Lx*axAT=5000% 2E-5 * 500 = 50 mm

IEEEIZSWTIIA DB D 0.75 f52 U7, B0 A H LR3IS0
ThE 0.33 FITEETAZLE B RE LT, EbiZ, 10Hz EfEOKRIEEDN1G 2 TES
BRI OWTHE THOLHIBI L, &fF 3 Tk, BRERLIEE ., SR LKS
EDOREYETHEMLL,

[ ETFREicEvaiRgh o]

Table 3.3(1/3)~(3/3) 2, REEHEOHEID B LICE S BEFRBEORERS
MEAETEL I TR B T, £BICBOTIL, B e R
B (Hz) TEBEB L, BIEEEIZORITRL, Table 3.4 (2, +EMA R6TEE
OHERE (RRSEEOMBEELEE, MEILO LT HFACEARSEE H
=20 Hz LK) 1ZoWT, BEEHELREERT,

- — 49—



JNC TN9400 2000-060

2 QMBS GHFICETORANBRHDN, 9, 2EMICERERERIZOWTE
B, HBEEIZHA DL, BRHERICES n 2RATHREOS S, BER
BAHe, MRS T ~5L, HAMTEEREN K& (BEV) Hi#IF Y| B IF §EIR
DBIE, REBESEHE/NERETIEEDIC, BELLERESTHILTHEIE 2
DL D (RFCIEAE THRVOERO _ LANCEEHFERIHD), Zhdilliz, 28K
BV ANERNIBEBLRERPEP MBI 2D (RPTILA LBVOERO TR
HIFMEERRH D), O R, EIRENE 1.0~2.0 Hz fF T, BESEENEARS
(PESWEETHRLTED T, BBERIRB R EEZE 2 5T LN TED),

Lol REEERSEII. AVRBESICRRS, &6 1 OREBEHEOHET
O BHRICESFHEDOH S FEARBESHEIT, ATHEE m R0 y TiX 1.5
Hz . La Union ° ATHIZER x TiX 1.0 ~ 1.2 Hz 725, ZORKR, £ TOHE
G CRBICEEL 2 HIT. REIEDI 1.2 Hz OREL 15 % L EOR,
EU1.0Hz T 20 % LAEDRE, ROF0.8Hz T 30% LA LD RONS,

i 2 WWESSGHEOBE. BRI 1.2 Ho LT T, Wk 15 % Uk
OEBICEERFIRSIER T3, £ 3 FTEMTAE, BEEBITETERD,
EIREE 1.2 Hz LT CHIEL 10 % L EOBEIE THIBE&4HE2#727, 1.5Hz
DFATH, 30% L EDOBWETHILTB,

(e BT R L 72 HDEE D47 ]

IRETIC, BRI RICESE, R AT AORH BRI T BRI HHH
LTz, ZOBSHRREREL T BRHSRILA EE TRV ERo 2+ 3 ER
W2 DWTHHFT 5,

FIT,ET BEUCMBIEER, BEESROMBILY 0L S8 KT
IO NTH NS, 22T, BRE ARSI T A0 AR H L LT, A THER
m Vs = 700 m/s | &tk 1 OBEETY_ET, FRIERL. S IEE . 85
FRRSE D3> DRIREE LB E . LI EA D8 — R DN TT~T, fE2
% Table 3.5.1 127”7,

TR ORMERIRIET L RREEE, EREDH I3 LA,
RHIZBWTE, A LPVORCHEBOBE TSR HENDI LR, BEFERITE
DHRO TR (BIEBER) \EET D, —F . S LEE D& RAETEE. &
IRENEE., (EREEOH ), 72 bR P TIE TR OR CEEAR S S TEY, 1§
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EEBITRO LA RIREBEND) 252, BB KRG EOEHLBRETIRA. &
FTIEEKERBIC LS T BESR5EIND, BERERIT, BRI (SRS &
725, ZOFERE | Fig.3.4 ICHENMITR T, HERERIT, 3RO EN-HIR
125, ZOE T, FRENFER TRLEA, ERITE. HERERT TELRD
ISEETHEL TOaO T, B2 (RETRIRMME 2 5T D) iR D (3L
bR CTREDRALITRVDS, T TIXEMMICHIAT A0 TERLTVS),
ZORETT. EHTREAL, KEREEEEXHE, VR ML, K
VRENEF N | B IEAR SN A B TS B B A ITH D, ARENTIBVTIX,
YRR 20% ETOERGTH—AFEZLLL TS, EERORERRNS,
60% E TR TH—_A§5Z¢LL70, TDRER, EBRLILINT, FHLTIE 0.8Hz
A, 3T 1.5Hz IZ BV CEEIRERAS AT LS bz, |

Wi, APROEE 28-S REELL T, #IE, H, #J&E%@%#F%U&ooom,
T\ B GEIE) SE A E DL IR BH % T~ T, HUB RSO S IE ELH
DIEBVEBIIRRDR | REEABNITIRIE T 5720, Ao Table 3.4 LRI
2TOEM (6FEED MBI, SEEOHMBEH) 2EEL THEL/cb o LB§
Ao FER% Table 3.5.2 12734,

© BEILOLTHRAOBEFRENEN 10 Hz OBEOBEESEEIX, [ 20
Hz DBELERMICIACIZR, BETLAD LT HFRANE, BIE
HIZHEVRELRNEERD,

@ HERORABEEE Vs = 700 m/s 240 1000 m/s LLETH|IBTL-EE
OEIEEFEIL, 1.5Hz T 0% LA EORERBME LS ETZBAICEEL
Y CEDRE RV TERMIZACIC Ao, HBEFIZOWTH, BIEE
FH~DEEDESWI/NINEEZD,

@ ATHIEEIST CHBLGE . BIEEEIIETILR5, 0.8 Hz DBE,
10 % BEOERLIHIIZHII TS,

@ W, BRI ER (FF,. El Centro . La Union ) D371 CHIBTL -5

& REREED 1.5Hz OB ET, BEERBIL 7,

® ®@®200)$ﬁ=}1ﬂ7‘d7‘ﬁ e B LITREETHEN, ETHRBEDRSL
T 2DILRL T, FOLI e MBREERTA0ON CHRMBERNE
DB, W-T, RETTDEDORBEIC 70T, MBS UNETHD,
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® HHEMOHBRFHFLNLIHE . RILRIERSH 0.8 Hz 1288\ T,
B L OBIRFTEEREIRAE TIEAY, 10 % AL TEEYRS,

@ RBRIMEEOHBREHEZNL-HBE, REREDED 2.5 Hz TLEER
B TEIETDLEBIT, 1.5Hz DF-FICE T IHRMEN 2%ICETIR T 15,

BB LRISEORIREZHIRL Th, BEEROIEREIL 227,

© @~@DRERIL. AR OHEFHOHEBOBRTRERLFELRN,

MR OFRER, B LAELTOLRMSF (MR, #E BB L0 LT HFrl
%) ZRIFFZR T RER/SFAZLL T, REREE 1.2Hz, BEH 16% L L0
LR FDNT, FRFIZ, #88 E TREBOREIZH 2L 00, EEIRGERIT g
BN Eh ayhole, SRTRBEET TH-0ITIE. BRI, BEHLV -k
FERRIRNTAZDBIRLE D, T HERFABBETHIZ LB DIB,
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32 STV A\DEREEEL-IEERI AT

3.2.1 FERERRFTOFEEEN
oLz, MIiFaomRit L8 v R OEESEERIEOFFIC LI ESHE

THEEZD,
FJ\ * : Fn FA
Fy
w T ]
x /kI /x L///x
I (342 () A L (GEEREEE) EESETHEE

(1) ZERET MIELDETAREDORTE
RO, REEROETNEHBHEO _ERTRATEIOLOLT D,
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MiTH B U E v ORI, BT ER RO BT AZ L T O@ITH3,

— i () B - k,
— NF R (RS YANE) B4 k,
MR EE : F,

BEARZENL : s,

AR IZN 2R OEMMIREE £, LEMBRELK 4, 13 FFh,

f;q=\‘1+al”'fo (3‘1)
=2[_&IL (3-2)
“ mlpu/a+1)

Ji PR

I LY . _ "
Jo 27{\{‘?"7' : BHEETESHR. W XHFEERE

u(=xs5,) VB
al=k/k) illl 3=
B=F,/w) AR BT

TEHEZBND, 236, B-1). (3-2) OE T Appendix D BB, LIHES, &
MR ERLDIC, ROT LITRREE B IWERBELRV LIS E 5,

G-, (G-2) IX2% MRS, SMBETHLEMROBHZY Fig. 3.5 I
Y, FMRBE. FMBRELREDICAMEE o BREVIEE RV, EiHiES
L. RMITEERLEDICAREICVETL, BiE o OKRSWVERCIERITE
RPN B, RERBEOESMD, HEVRERAIMELIIIFEL NI bh5,
—75, BMEEELITEEE u = 1 TRERIHEMNY, u = 2~6 THEXE
ZEoT ., MY T B,

RIZ. B 10 % LA EZRFERL, HOREEOERE 30 % BEICMEILESE
TDE, o =2~5 BEOENEY THE, Fir., EERT, SHREEEISMEE
DIRMBEIFEZETIBAND, HABREUE (4 > 4 BERELLEZLLN
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B) EBROBPEELNWEEZ NS,

@) HBEISECX T DETFEORE

HMBEISE DB EITIE, BRISELERY, ISEITMHR R P —E TR,
FTBRDE N FHEEETFNIRDIIEITEETHS, £ZT, Bt o« RV
REE B IKEIDINRTAZY—~_A2ITHIEITT D,

@ ZWHEEIX. W=12,000 ton ZFRET D,

@ seBESHEI. f, =0.5 ~ 5.0 Hz (10FEE) IR ET 5,

@ BIEE o \BREE B IZoWTIENRFR, « = 1.0 ~ 20 (108
)., B =001 ~ 02013FR)I=RETS,

@ BRELEATAZDD, LTOBERXEZAWT, BREE F ., Mot
Bt &, | S5 OB & BRER §, #EHT3,

N

ko =Qnf, fW/g

k, = ok,

o \ (3-3)
, =BW

3, =F, /K, +k,) )

MR (7TFEER) LR S (BFEE) . RUERB = AHMEOHR A8 QBR) A 42 &
—RHBDT, SRR — R8T 54,600 ¥ —ZThD,

1R, IERCHATETODILY oo TE, AJTHEE DL~V EHE—3 575,
BB IR REAT ISR W TR M2 B ARk D 724838 ( Table 3.2 &
) RRUICHIEBEZARELE,

3.2.2 FERRIHEEAT OSSR ‘

R IC IR EREDH REE: ITRhOBERIMEO L TRESE) Uik
BEOBEFEY, #EEEIZ Fig. 3.6.1~3.6.7 B Fig. 3.7.1~3.7.7 {Z/"%, Fig.
3.6 X, o % 5 ICEHEL, BREE B 2 TAZLLTEBLIEFERER
LTW5, i Fig. 3.7 13, 8 % 0.05 [CEEL. @ 2/ 35AFLLTEELK,
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BT, BRIREMEEL 5~12 He OEBEMEEDEAEIZ SV, Zh
FhAREDEI L THEBELUE,

FREHCRC, EHHEEISEIL. A MEEDRGEASZIM(h = 5 % )ic
X5 B, IEMEEDRSEARIM( h=5% ) DEBPBAELR DR R ES
LTRDT, BbN - SBIREIECY S B REE (LT RORIER 1T Ch- 5 IRE)
THY, BHELE, |

e, SMBELOLSMEE, FKARERRELN, BURRELE 518
AT TRONDHEMEMEZLLRDIE TRV, BEEBICIE. T 1~100 % O
WA B2 T BTBAAT 21TV, B LA B O B S R T, ZhaBn
T\ BTN O RS NI AR B LEE LR PIEL . — O ES L EEIE
L7,

B, BRI LB ROY S, BETLBNE 20 Ho OEERLTNE,

INOORRERE T DL, LTDIEibhrs,

[ mERE]
— BBSEIEE R, RERBEOK TLLOIER TS, REMEEDSE
BERBEEFEINREEICE TR T05, IEERERT5720IC
X, REREEEN 2Hz UTRBRETILENDS,
— o . f RKETHEFEI. MEEOCHALIZIERELL-oTVS, B I
BT DIRTAEIIEE ThY . MEREERODIZI, 8 FRXRELTRL
BEFELY,

G|

— R OBE LRI, T, L AR RETROE FLLbic A
T B, TOMEMIL, RBRBENHK 2 Hz 2 TEBZH005, BICEZ IR
B '

~ B o ASKEVNEY ABRIEMIINE, SEESEAE 1 Hz YLD
B TIL, o DOEFEHEIT/INEN,

— BREE 8 ORERE. 2 TOABEBERCHEE CHY. ARBAIE
DERID B IFKREREETHIESNFEL,
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[RIGEIEE]

— BRCKGEIMEEIL, RBLINEEL AR, RREREHOETLLLIC
BB 5. RIGEZIERT 57O, REREDEEZN 2 Hz LUTRRET
HLEDBHD,

— o ZETHEEERE, EANEE, EEOHS LSRRI/,

— B ICETHERFEIIEETOD, BRI EE, MEEDRELRERD,
FRIGEDRBEOTDIZIE, B I3/ SRELTAZENFELY,

[EmiREE]
— B IREEICOVWTS, o ICETAEERIINE, B BETAKREN
I$HE ThD,
— B # 0.08 PLEiT/dl, HELIRBIEII R EARD LR, IE5 oK @M
HdD,
— B 7 0.06 LT ThDE, B LIREEIT 1 KEFTREVMELRY, IREMS
RFWII/ NS, ZO%HE, IWEEPH 1 Hz TS| TAE2S,

[ st ]
— B B—EEDHE. o IZBETAHERFER/IEV, EBEMSH 1 Hz BLTFo
BE BELEESMIOEATS,
— B BREWVZY, EMBITHLITRE,
— B #5005 UTThoE, BHRLEBT 1 VEFASELRY, ESHK
EWFMEI &V, ZOBE . IBEEMH 1 Hz DA TOEE TREAB,

3.2.3 FEREMETICESSE R AaESEORS
é'ifﬁﬁ?ﬁﬁffﬁGCJ:E;/*"?;‘&'*J““/*‘%@%E‘E&C%OW\'C‘ _t"FﬁE}%*‘/z’?"A&L'CE
7 BB AMETETT), RETOREIELL L., BT OS5 LRSI,

—RBEREDRAERNEN
—RBEREE OB LIS EINEE
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— BB OB I E SRR RIS IEE

D3 ODIEEEZFRVD,
[SEREOH IO B %]
ETREHELL TOBRDSOH BT, BT OEHE LERIC, IROEHEIZD
WTIToTe,
5N b PRIE
& | FEMELL | e Hagt RAE
mm RIS G
1 50 0.75 0.33 F7=ix 1
2 75 0.75 0.33 Eoix 1
3 100 1.00 0.50 Ezix 1

[ - TRECER/ AFAZ DML EE] ,

Table 3.6.1~3.6.3 iZ, EEEDHRBRFMEOHBIO B RICE-IEHE 1~3 &
W, BB B O EM, FELMEE | R HRISEMEE BT 5B IESS
WAaRT, S&iL. BEBIARME 20 Hz OFRIZHOWT, T o EE: 8
TEELL, flxid, Table 3.6.1 (1/6) 1. ATHERE m {2 oW THi#RSM:37E
DT —AT2NWT, 32D EEE TCICHEIE L HIB S h-EiEE2 O TRL-, 20D
F O 6T D MBS (T HE, AT HIEyE Vs=T700m/s DA DRI
DWTIRTE BT DHE LREOB A TRWEIZOWTERENITY (Table
3.6.1 (1/6)~(6/6)]. Table 3.7 (1/3) iZ, 6 FIEOHBERE L TIC W THIBTLE
FERER LU, & 2 [Table 3.6.2 (1/6) ~ (6/6) . Table 3.7 (2/3)) KUF 3
(Table 3.6.3 (1/6)~(6/6) . Table 3.7 (3/3) NI DWW TFHRDEEITRL TS,

Bl bh  BER T A ORHE DT HBE B A2 BoTB,

Zft 1 OBA. BEHERE (Table 3.6.1 (3/6)) TRILIEROAIMED AR TR
EHAREREEY 2.5 Hz £C, Bl Centro (Table 3.6.1 (2/6)) T 2.0 Hz \ AT
H1EZE m [Table 3.6.1 (1/6))<°y (Table 3.6.1 (6/6)) T 1.5 Hz T CEIE/GER
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BIFEET DD, ATHIE x (Table 3.4 (6/24)]) D3FE 1.0 Hz LLFIZLANEIER
AR, £ TOMBER THELHIBT CXAEE (Table 3.7 (1/3)]) X, &
BIFEEE 1.0 Hz DUTIZROIS, 850 DT AZ o b f ODMBSHEIZONT
X, BRESHE 0.8 Hz DBEE, o = 4~20, 8 = 0.05~0.10 OFEIZBITH%<L
DB BV THEELRD, £1F 2 DFE (Table 3.7 (2/3)) TH, REREEK
iX 1.0 Hz LT O&HBEICREENS, ZOLRBEOBE, BIER a b B DA EHE
oW TE, £E10BELVBEY, HICE G 1OEAIILA LV EEREA S DY
Wiah oo BRI 0.5Hz DEFEA . o BILUALT, B =0.03~0.10 DEEFH DL
DORHAPDETHEELRD, & 3 [Table 3.7 (3/3)) FTHUE LEEBMTS
L. RERESHHE 1.2 Hz UTECOMBIERY, BER o« & 8 DHEASD
EHH R D, |

INLORERE AN 2L, Bl FAZOMAALRIX, MiZhod
EIREEIL 0.8~1.0 Hz | 7 ORIt o X 4~6 (BREBEB 1T 0.05~
0.06 DHFHEHIWFTES,

[ EFfB it IRE S O mER]

THETIT, FERBRENICE-O BERNATAZOMBELEE RO, ZOHT
S 1 RO 2 2T LRI oONT, EER. SMRELoBS%C
DUVWTIRAD, VIRTZLITR5D, FHEMHI-TIlL. 6 BEOHMEBREIBED
HBEGORF 17T r—ATHELHBENZ L2 BT 5, 3.1.2 i TR ~7=E%
WS E. ZD 1T F—RENENITKIC T 5 SRS, SMB=ELSKkES, 20
17 B0 SRR ER, SR O TR LY, ZOBREELEHELLO% Fig. 3.8
IR, - TIOHIL, HHWAHER T T, HAEMMIRENE L H DS MEFEL
EHTOHBE LT RBVATAOBIMOTRENETT B RICRHEEIRTE5,

RIZIE, BRIZEET CEELHIF SN2 AR >V ThH b8 Ty kL
Too MIERENTOSME 1 CEESHIBESNIZDOIE, 1.2Hz U TFOHRWEE Ch-o7e
B, FERRENT CLEZIT AR RS T IE L2 5 855,

MR O R, BEREREIL. 1.2 Hz LT ThokDIixtL. JEBTAENT
T, EIEEE 1.0 Hz LTOMERERVALERHLN, BYLEBEESES
MZBHZET, AT LEEOREEEL T 1.0~2.0 Hz BE X TOHE THIIOA
BEMEDSH B EDGIND,
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RBEREE 05 Hz OILIERERVADEE, BRI 0% LOBEERZLE
ETADT, WIERES SO EERTALIED CTHREEL BT TE5, —F. 0.8
~1.0 Hz OEITRTHIIE, BEL 20 % BEEZ525ZLT, AL T3RIAE
+585,

Fig. 3.9.1~3.9.2 I, FAICRBREREHL2F I 2MIEREIC. Fg 38 IT-TEK7
2y MIRST 5, 805 /D RFRAF o RU B OEETRTHOTHD, TNHOKE
AWBZLT, boEMBRIREEE. BELEE TAREBEIAT AP T B TREMS
HENPEIDDBE( Fig. 3.8 )iTx, ZheZER T 3ILiIEROEEEK, $hs <o
IRZRAE R DZENR D,

33 ETREEMCETE T AR — A DELD

B TRBVATARBRELLIEAEETF AL RWT, TREOHER 5
TRIEE BN IR BN IIT R+ E T S RS 2 M o
BENS LSRR D 2 B TEMU, ETRELATFAORBEMELLT, ARE
£ SRRV SR D3> OIS BRI R4 5 B B4R EL, WER/S
T A DB A DA T, BT~ — TR, B ERRSSERELD
HAADEOESITEO R, BEERFELADEBILT, HBHE T AZD
HAEDET, PRORRERENEONTEERHBIE, TRbL, BE FT
GEOEB TN DL LITRET,

5%, REMBHBROERE, RERREHELEMLTLbIT, ILITRTH
F o EDREEROBELE ER ORI NULELRB,
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Table 3.1 ANALTHESHORKE—E
B2 s B A BAREE(em/s) BTAMEEG) JKER(em)
ec-0000  El Centro Hif% 11.0 0.211 5.5
ku-0000  FFHEE 15.3 0.462 14.9
Lu-0000 La Union Hi58 19.1 0.126 4.9
tt-0000  +EEMHHE 10.9 0.117 8.3
M2-0000 ATHIERK m 13.4 0.238 14
X2-0000 ATHER x 19.0 0.210 4.7
Y2-0020 AT y2-1 22.0 0.340 8.5
Y2-0010 ATHUER y2-2 35.6 0.367 14.4
Y2-0007 ATHUEHR y2-3 49.0 0.450 24.1
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Table 3.2 AAHEBDEELFEAME

5 At = At
HEEL s nuﬁzﬁt EFB.:Z.* mEE . ﬂuﬁ;ﬂi BRIt ‘;*
m/s m/s cm/s m/s m/s
2270000 206 17a0l 110 [ 200 413] 3421
ec—2020 497 37.27 200 9.94 7453
ec—1020 424 65.41 2.00 8.48 130.82
El Gentro ec—2010 3.22 19.81 2.00 6.44 39.63
ec—-1010 2.65 20.44 2.00 5.31 40.87
ec—2007 2.21 12.88 2.00 4.42 25.75
ec—1007 2.02 13.03 2.00 405 26.06
[ ku0000 | 452 " 26.19] 191 NE 520 3011
ku-2020 6.13 44,31 1.15 7.05 53.33
ku-1020 8.62 125.29 1.15 9.92 144.08
e ku-2010 5.45 34.73 1.15 6.26 39.94
ku-1010 543 41.64 1.15 6.24 47.88
ku—2007 459 23.49 1.15 5.28 27.01
ku—-1007 458 25.14 1.15 5.27 28.91
| 1u=0000 1.24 676 153 ] 1.78 9.37
u-2020 1.81 15.72 1.44 2.60 22.64
lu-1020 213 24.76 1.44 3.07 35.66
La Union lu-2010 1.54 6.99 1.44 2.22 10.07
lu-1010 1.70 8.40 1.44 245 12.09
lu-2007 1.43 489 1.44 2.05 7.04
Ju—1007 1.38 5.31 1.44 1.99 7.64
£-0000 114, 2801 109 1. .. 202] 231] . 586
tt-2020 1.28 .20 2.02 258 12.65
tt-1020 1.41 9.09 2.02 2.86 17.82
+ B t-2010 1.36 3.06 2.02 2.74 5.93
#1010 1.52 3.51 2.02 3.06 6.87
#-2007 1.32 228 2.02 2.67 456
t#-1007 1.43 2.52 2.02 2.90 495
|.m2-0000 | 234]  2084] 134 184 383 . 3418
m2-2020 6.53 34.85 1.64 10.71 57.15
m2-1020 559 102.42 1.64 9.17 167.97
AIHIE m| m2-2010 419 27.66 1.64 6.87 45.35
m2-1010 3.85 33.11 1.64 6.32 54.30
m2-2007 3.60 18.85 1.64 5.91 30.91
m2-1007 3.26 20.27 1.64 5.35 33.25
x2-0000 2.05 10.59 19.0 16| 2.38 12.29
x2-2020 3.42 18.97 1.16 3.97 22.01
x2-1020 441 45.88 1.16 5.12 53.22
ANIHE x2-2010 2.68 14.22 1.16 3.11 16.49
x2-1010 3.28 17.48 1.16 381 20.28
x2-2007 252 9.86 1.16 2.92 11.44
_ x2-1007 2.80 10.78 : 1.16 3.25 12.50
ATHE v | y2-0020 [ 320 1951 220 1 100l 321] 1951
y2-2020 6.36 44.39 1.00 6.36 44.39
Vs=2000 y2-1020 5.89 88.52 1.00 5.89 88,52
ATHE v [ y2-0010 [ 392] 2221l 35 | 062[ 243 [ 1371,
y2-2010 436 28.37 0.62 2.70 18.08
Vs=1000 y2-1010 466 32.08 0.62 2.89 19.89
ATHE v |_y2-0007 450f 2439 4e0 ] 045 203 10.98
y2-2007 4,65 21.05 045 2.09 12.27
Vs=700 y2-1007 5.10 22.01 0.45 2.29 9.90

*  SHz12HzfEDEHERRTML (1%HE) ORXE
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Table 3.3(1/3) HREBHIZEICHBERBEOREREBEEEE

FE#:1
m2-2020 m2-2010 m2-2007
2 5 10 15 20 30 40 60 2 5 10 15 20 30 406 60 2 5 10 15 20 30 40 &0
0O 0 0 o olosf[ 0 0 O 0 oJos O O O O O
O O 0O 0O olig O 00 0 0 o0} O 00D 0O QO 0
o 0 0 0 0]12 O 00 0 O 0]z O 00 00 O
O 0 0 o0 0]is O 00O 0 0 O Olis O OO0 000 O
O 00 O 0Of20 0O 0 C 0 0 0Ol2e O 0OC OO0 O
O 0 0 O O}z2s O 0O 0 O Of25 C 0 00
O 0 0 o 0O}ls0 O O O Of30
4.0 4.0
, ec—2010 ec—2007
I 2 5 1c 15 20 30 40 60 2 5 10 15 20 30 40 60 2 5 10 15 20 30 40 60
0O 0O O C Of6s G 0 O 0O O C Ofos O 000 0O 0O 0O
O 0 0 0 olioloO O OO O OO OJi0|GC O O O O O O O
0O 0 0 O Ooli?lo o 0 O O O O Ol12)C O O O O O O O
O 00 0 olislc 0o 000 0O O Of15 O 00 0CO0O0O0
O 0 O 0O Ol2olc © © O O O O Of20 C 00000
O 0 O O 0|25 C C 00 0 0 O}25 O 0 0 O
O 0O 0 O 0Of30 00 0 0 ¢fs0 o
‘ 0O 0 0 O 0l40 4.0
ku—2010 ku=2007
i5 20 30 40 60f | 2 5 10 15 20 30 40 60 2 5 10 15 20 30 40 80
O O Ofos O O Ofos O O O
X O 0 0 0li0 O 0 0 o]0 O 0 O O
1.2 O 0 0 0 of12 o 0O 0 0 Oft2 O 0 0O 0 O
15 O 00O 0O O O O]is O 00 O O O O]ts 00 O OO0
2000 0o 0o 0 0 0 O OJ20l0 © 0o 0 © © © O}z O 0000 0 O0
2500 O O O O © O O}25 O 0O 0 0 0O O QJ25 O 00 0O O
30 O 0O 0O 0O 0O O O}3n O 0 0 0 0 0 030 0O 0000 O
| 40 4.0 40
lu~2020 lu-2010 lu—2007
| [ 2 5 10 15 20 30 40 60 2 5 10 15 20 30 40 60 2 5 10 15 20 30 40 60
0.8] 0O O O O O OfJo8 O O O O O O
1.0 O 0O 0.0 O Olio O OO0 0O O
1.2 O 0 0 0 O 0 o0}i12 C 000 0O
1.5 O 0 0 0 O 0o]ts 0O 0 0O 0 O
20 O 0 O 0O]2o o
25 0O O 0Ola2s
30 O Clao
40 o{apo
x2—2020 x2-2010
2 5 10 15 20 30 40 60 2 5 10 15 20 30 40 60
038 O 0O O O Ofos 0D 0O O 0 O
1.0 O O 0 0 O O]9 00 00 00
1.2 O 0 0 0 0 Oft2 O 00 0 0
15 C C 0 0 0O|ts 0O 0
2.0 C O O]20
25 O Olzs
3.0 (o] 3.0
40 40
y2-2020 y2-2010
2 5 10 15 20 30 40 60| [[ 2 5 10 15 20 30 40 60
0.8 O O O OJos| © 0O O O
1.0 O 0O 0 0 oO}l1o O 0O 0 O O M EE %
12 O O 0 0 0 012 00 00O0 Mteh: RS Hz
15 O O 0O 0O O 0O O]t15 C 0 0 O
20 C 0O 0 0O O O Of20 c 00
25 0O 00 O 0 0]zs O
3.0 O 0 0 0 0O 0]30
40 0 o 0 0l4o
50 > BdFEf (mm) 075 > BBmEE . 033 > BRERSS

==& 1 > 10HzAED REEORAE (G)



&2

033 > BBLEERNE

> 10HSEEDEREDRRIE(G)

1

E ¥

Table 3.3(2/3) BEBIHICESCEERSORESFEEIEESR
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Table 3.3(3/3) ERBITICESGERESOAESEBETAEE

F#3
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Table 3.4 HEFBFICEI{( RERMEOBIESES

8
2% 5% 10% 15% 20% 30% 40% 60%
0.8Hz O O O
1.0Hz O O O O
1.2Hz @) O O O O
1.5Hz
2.0Hz
2.0Hz
3.0Hz
4.0Hz
0.75 > HRREIEE
A 033 > HBLEEE FiE EREOBEXEIIGLT
50 > EREL (mm)
£2
2% 5% 105 15%  20%  30%  40%  60%
0.8Hz O O O O @)
1.0Hz O O O O O
1.2Hz O O O O O
1.5H=z
2.0Hz
2.5Hz
3.0Hz
4.0Hz
075 > HRBLEE
AR 033 > BABLERE F:=E FERBEOBXEM1GLTF
' 75 > HEEL (mm)
43
2% 5% 10% 15% 20% 30% 40% 60%
0.8Hz O O O @) O O
1.0Hz O O O O O O
1.2Hz O O O O O O
1.5Hz . O O O
2.0Hz O
2.5Hz @
3.0Hz @)
4.0Hz
1 > BEehnEeE .
BRIt 05 > BHREEREE Fid EEZEOEAEA1GET
100 > $Hx &AL (mm)
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Table 3.5.1

m2-2010 41

BEBRTICE T ST EEZRD 34 (m2-2010, F41)

| Hz || 2% 5% 10% 15% 20% 30% 40% 60% |
0.8 | C O O O O
1.0 C O O O O O
1.2 C O O O O O
15 O O O O O 0O ©O
20 O 0 0O 0O 0O O
25 O O O O O
3.0 O O O O
4.0 _

075 > JEBIEMEE

033 > HBLEKREE

50 > HMEL (mm)
@D BAEMOEEFELI-EBS | @ HREMOEHEEELLILEES ,
Hz [| 2% 5% 10% 15% 20% 30% 40% 60% Hz | 2% 5% 10% 15% 20% 30% 40% 60%
0.8 © O 0O O 0O O ©o 0.8 -
10| ©o © 0o 0o O O O O 10
12/ o O O O O O O 1.2 O O O O
15/l o o o o o © © 15 O ¢ o o o0
2.0 O 0O O 0O 0 0 20 o 0O 0o 0 O 0
25 O O 0O 0 0 25 o 0 o o O
30 O ©0 0.0 3.0 O 0O 0O ©
40 40 _

075 > HRBIEmEE 075 > HBHEnEE

033 > BHELEEEE 033 > BBLELE

100 > X FELE (mm) 30 > AEMEERL (mm)
@ BIBLMBEEOESFELEBE 6 SEENEEOREEBLILLBE
Hz || 2% 5% 10% 15% 20% 30% 40% 60% | Hz || 2% 5% 10% 15% 20% 30% 40% 60%
0.8 O O O O O 081 O ©C O © 0
1.0 O O O O O O 1.0 o 0O 0O 0 0 0
12 O 0O 0O O O O 1.2 O 0o O 0O 0O O©
1.5 O O 0O O O 0O © 15 O 0O O 0 0O 0
2.0 O O 0O 0O 0O O 0 2.0 c 0O 0 o©
25 O 0O 0O 0O O O ©° 25
3.0 O ¢ O 0 O o©° 30
40 40 _

1 > HEBCIEE 05 > HFLMFEE

033 > BRELEERE 033 > HBREEGE

50 > ML (mm) 50 > *ﬁ_ﬁ{f_f‘ﬁfi {mm)
Q BRILEGEDQELERLI-BE ® BBLEREEOEHEZRLILEEBS
Hz [[ 2% 5% 10% 15% 20% 30% 40% 60% Hz || 2% 5% 10% 15% 20% 30% 40% 60%
0.8 O 0O 0 0 O 0.8 O O O O 0O
1.0 O 0O 0O 0O ©o o© 1.0 0O O O O 0O O
1.2 O 0O 0O 0o © o 12 O 0 0O O 0O O
1.5 0O O 0 O O O O 15 o O O O 0 0 0
2.0 o 0O O 0O 0O 0 2.0 O 0O O 0O 0 ©
25 0O.0 0 O o0 25 )
3.0 O 0O 0O O 3.0
40 40

075 > HiBLIMERE 075 > MHB{LinEEE

05 > BELERE 015 > BEBEEREE

50 > ML (mm) 50 > HEXELE (mm)
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Table 3.5.2
SR F#2

BEBRFICET3TEEZEROSH (SHER., £42)

@ BAMBRLTCHRLAEES

| Hz [ 2% 5% 10% 15% 20% 30% A40% 60% Hz | 2% 5% 10% 15% 20% 30% 40% 60%
| 0.8 ] O O © O O 0.8 O O O 0O O
1.0 O 0O O 0O 0 1.0 C 0O O O O
1.2 C o O 0 0o 1.2 O O O O ©
1.5 15 O 0O O O O
20 2.0
25 25
30 3.0
4.0 _ 40

075 > FHFEMZEE 0.75 > iRE{bhniERE

0.33 > HBIEERE 033 > RBLEEEE

75 > FEAESL (mm) 75 > HHEL (nm)
@D Hv=10HzDIH & ® BAXREMOEFEZHIRLBS |
Hz [ 2% 5% 10% 15% 20% 30% 40% 50% Hz )| 2% 5% 10% 15% 20% 30% 40% 60%
0.8 O O © o O] 0.8 " O O O O 0O 0O
1.0 O O O O © 1.0 0 0 O 0O 0
1.2 O O O 0O © 1.2 O 0O © 0 0
1.5 15
20 2.0
25 25
3.0 30
40 40 _

075 > HELINEE 075 > FHEILNEE

033 > RBLELE 033 > RBLELE

75 > HXEL (mm)

@ Vs=700 DEHEFHIRLEES

[Hz || 2% 5% 10%_ 15% 20% 30% A0% 60% Hz ]| 2% 5% 10% 15% 20% 30% A40% 60%
0.8 - 0 O O 0 O 0.8 T 0 0O O O O
10 O O 0O 0.0 1.0 O 0O 0O O © O
12 O O 0O O © 1.2 O 0O 0O 0O 0O O ©°
15 O O 15/ 0 0o 0o o o o o
2.0 20 O 0O O O O O O
25 25 O O O O O O O
a0 30

4.0 40

© BBIEMEEDOESLERLEES

075 > BB{EIERE
033 > HIB{EERILE

75 > EXTEH (mm)

033 > RBLERE

75 > 3BREH (mm)

@ ATHERLZUTHEELSS

@ BREREEOEELEIBRLELSS

[Hz ]| 2% 5% 10% 15% 20% 30% 40% 60%] [Hz || 2% 5% 10% 15% 20% 30% 40% 60%
08 [ 0 0O O O O ©O 0.8 0O O O O O
110 O 0 O O © 1.0 O O 0O 0O ©°
1.2 O 0O O O © 1.2 O O O O O
15 15 :
20 20
25 25
ap 3.0
40 40
075 > RBCIEE 075 > HBbmEE
033 > IRBLEEEE
75 > MHES (mm) 75 > BRHEEAL (mm)
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Table 3.6.1(1/6) ERBRRIEIHBREOLBFEOBERE (&1
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Table 3.6.1(2/6) JEREARMICESUWREEORBREOBTESSE (&#1)
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Table 3.6.1(3/6) FFRBEMHTIR-IGHRFEORBEFREOBESSE (FE1)

ku
Je.5Hz 0.01 0.015 0.0_2 0025 003 004 005 006 007 0.0_B 0.08 0.1 D.2[§.0Hz 001 0015 002 0025 003 004 005 005 007 008 008 [X] 0.2
1 1 ¢C 0O 0O 0 © © © ©o 0o o
2 2 ¢ 0 0 0 o o o
3 3 ¢ 0o O 0O o o
4 4 ¢ 0o o o0 o ©
5 5 o 0O 0 ©
6 6 ¢ o o o
8 8 ¢ O o o
10 o} 10) ¢ 0 O O o0
15 o 15 o o o 0
20 o] Q 20 @] o] o] Q
0,8 Hz 001 Q0I5 002 0025 003 004 005 006 007 008 009 0.1 0.212.5 Hz 001 05 002 0025 003 004 005 006 007 008 008 0,9 0.2
1 1 (8]
2 2
3 o} 3 0
4 c O 0 o 4 0
5 O o o0 O 0 o 5 0
[ O o o o 0 o 8 0
8 o 0 o o o 0o o 8 0
10 O 0 O O o 0 o©o 10 o]
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0.8 Hz 401 0015 902 0025 003 004 005 008 007 0608 008 9.1 0.2]2.5 Hz 001 0015 002 0025 003 004 005 006 007 0.1 0.2]
i 1
2 O O o ©o o 2
3 ¢ o 0 o © 0o o 3
4 ¢ 0o © o ©o 0 © 4
5 o 0o © o © 0 o0 5
6 o o 0o © ©o 0o o° 8
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10 O 0 © 0o 0o ©o o o 10
15 o 0o © 0 0o o0 o o 15
20 0O 0 _©o 0 0 20
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1 . 1
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1.2 Hz 001 05 002 0035 003 004 005 008 007 008 002 01 0.2|14.0 Hz 001 0015 002 0025 0063 004 005 008 007 0.1 0.2
1 1
F 2
3 o} 3
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5 O 0 o ©o O o 5
6 O 0O o ©o o © 8
8 O 0 O © 0 o 8
10 c O 0 o 10
15 o o O 15
20 20
1.5 Hz 001 0015 002 0025 003 004 005 008 Q07 008 008 0.1 0.2|15,0 Hz 001 0015 0.02 0025 003 004 005 008 007 0.1 0.2
1 1
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& o o] [+
8 O &) a
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15 15
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Table 3.6.2(4/6) FERBERFICHIGIREEDARBIREOBESRER (&&2)
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Table 3.6.2(5/6) SEMBHEFIESCGLREEORBHEOEERS (&#f2)
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Table 3.6.2(6/6) FEREARFIZE IHEREORBEREORESR (&#2)

y2
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8 O 0O © 0 o0 o 8
10 ©c 0o o o©o 10
15 o 0 o 15
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1.5 Hz 001 4015 002 0025 003 004 005 046 007 008 009 0.1 0.2|5.0 Kz 0.01 0015 Q.1 0.2
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Table 3.6.3(1/6) JERBERIEICGHRIEEORBREOBESRE (£43)
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Fig. C.2 ANMEROBZIE (La Union)
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Fig. C.3 ANMERD H'F?J]E (Kobe univ.)
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Fig. C. 4 ANMBERDEFHE (Tokachioki)
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Fig. C.5 ANMEBROEZIE (Monju)
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Fig. C.6 ANMEEOBLIE (Arificial X)

— 162 —



INC TN9400 2000-

060

Artificial Y1

Acceleration mis2
[ ]

. \l

||H ) i ‘ ‘_' %lj

al ll

l i || i fll‘ 1 I I11 1
_5 2 Pl i rl ] a2 3 2 A '] Iy '3 A I
0 10 20 30 40
Time sec
50
_!! - ﬁ l
£ |
] s ( A b Wl
‘al 1] “n’-!“ ' F Ihh"/\ ”L“’x'l\ \‘l(l! J \liﬁ‘ InU\'IH ﬁF# ﬂuﬁh' ﬂ’k"! ._J"‘\M.Th A el VLN
3 AL AT A R
(=) e ‘,lw; fr h[i |I'| l 1 k
° I I Y
> i l
_50 s | L s 24 A Fs i r r
0 10 20 30 40
Time sec
25
£
(1]
‘:Ié; ;/\. ,/\\ rf‘-\
5 o — e e S~ YT
s | W)W
& v
a
_25 " & 2 1 " Py ' 2 3 2 2 3
0 10 20 30 40
Time sec

Fig. C. 7 AHMEBEEDOEZE (Artificial Y1)

— 163 —



JNC TN9400 2000-060

Artificial Y2
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Fig. C.8 ANMMEBROEZIE (Artficial Y2)
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Fig. C. 9 ANMEBRODOELE (Artificial Y3)
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APPENDIX D
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ERIT, EATVVRDE HOMEIEL;
A: (S0, kodo-+Fyy
B: (802 Fyr ki Fy +ko(So.2 Fys k)
C: (-0, -FuBo-Fy)
D:  (-So+2 Fyy ki) Fy ko(So-2 Fyy kr) ) (D-1)

HWEE T ORI,
Ky = ko +.k
Ki=ho (D-2)

SRANE (SRR K., 13;
Keq = (kDSO + Fy) /
=ko(1+o/p) (D-3)

SERIME SRR £, 13;

Ky

- =1/I+Ot/p-f0 ’ (D"4)

1
S =on
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=751,
o=k / ko ~
B =80/ By
f L1k g (D-5)
* am\m
J

EREER heq 11T

AW = [JaBCD, W' = AOAB

¢LT,
L _1Aw
4 Ax W (D-6)
TE 26N,
AW = 4Fyo _ 8y) = 4k1 8,°(n _ 1) D-7)
EG '
W = Kegdo® 1 2 = ko(1+0/m) 8 / 2 (D-8)
ThEDD,
1 4k:6i (FL = 1)
heq = - 2
4 k(1 +0/p)ol /2
_2 (u-1)
_Epip/a+1i D-9)

I,
- ohy, _ 20fp’-2p-a)

. m p’lp+af
LY, SMHEE hey 1T
n=1+l+a

IZBWTHEESR LS,

(D-10)
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