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2. Analytical Study on Seismic Stability of Embedded
Rigid Structures -

Motoki KAzAMA*
Takamasa INATOMI**

Synopsis

Recently, large emdedded rigid structures such as an underground tank, a caisson
foundation of brige, improved ground by the deep mixing method and a steel plate cellular
bulkhead are constructed, and their seismic designs are one of important engineering
reserch subjects. Generally, relatively light embedded structures are designed by the seismic
deformation method in which the inertia force of structure is not taken into cosideration. On
the other hand, massive embedded structures are often designed by the seismic coefficient
method in which inertia force of structures are taken into consideration as well as the
earth pressure, dynamic water pressure, etc. However, it remains question which effect is
dominant on seismic stability of the massive embedded structures, the inertia force or the
dynamic earth pressure. Using new analytical model, we studied what was dominating
factor on the seismic stability of those structures. The model we used this study was a
simple analytical model in which the massive structure and the surrounding ground were
idealized into a rigid body supported by springs and free field displacements are applied
through ground springs. The free field displacements were calculated independantly by the
multiple reflection theory. Results of response analysis by this model were compared with
those by FEM analysis and observation. The results of this study are summerized as
follows :

(1) The phase effect of ground motion at the different depth to response of the embedded
rigid structure is the loss effect in regard to tarnslation, but the amplification effect
in regard to rotation. A resonant curve of structures to input with phase difference has
shaper peaks than structures to input without phase difference.

(2) The dynamic earth pressure distributions obtained from the present model were not
always triangle shapes.

(3) The lower the frequency is, the more dominant the dynamic earth pressure is on seismic
stability of the embedded rigid structures.

(4) A phase difference exist between the inertia force of structure and the resultant force of
dynamic earth pressure.

(5) Results obtain from the present model were consistent with those of FEM analysis and
observation.

* Member of Vibration Laboratory, Structures Division,
** Chief of Vibration Laboratory, Structures Division.
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(a) Translation

R& (m) -2 F-22 B /m?
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(a) Translation

Xe /uo

Vs =100 m/sec
K =3000 tf/m3

Rigid — Body

Ks=1000 tf/m®
Y . Unit —Weight

40m ——
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EL, BHMROLEEMEZRDHHY TLBREER L
=3% & Lic, ¥, HBIhEROfE, 4.34) TR
Lc X 5 RBBORANWEEE Vs © 2 REHAT S
c,

K=3000-(ﬁ O mgr s m® 3D

100

EL, RAMMIREROERBE X RFER O 1/3 &L
12 B-57 o= F AOEEFE I, FLUSH DOFH & FA—
DOWEFFXAHL, HEOER X HE L, ik,
FLUSH DHELRIE T, EEYE 2 0EERE
BEBLhAEELEANEN I - 1cDT, BifiE7

-+ (b) Rotation
o .
e P FLUSH NODE414 V/FF.i
4 // \\ ————— Present Model B 6/uo

(Effective Seismic Input)

nd

0. 1. 2. 3, ‘..
FREQUENCY -HZ

@58 e & FLUSH & olEr (EAERHRES)
B apBRBCAT 5BIGOLEER

(a) Translation

FLUSH NODES69H/FF.21 -

- ———=—-Present Model X¢/us
(Effective Seismic Input)

N
~
\
K_/ N
T L8 ) L]
0. 1. 2 3 4, S.

FREQUENCY-HZ

{b) Rotation

FLUSH NODE 414 V/FF.21

------ Present Mode! 4+Bg/u,
(Effective Seismic Input)

¥ T 1 T 1
0. 1. 2, 3. 4. S.
FREQUENCY-HZ

E-59 @71 & FLUSH & i (EEXRHcEE)
mw&@@éoammﬁpﬁ?amwomgﬁg
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REES - REEE

(a) Translation

FLUSH NODE 569H

Acc.—Gal

-4, -

(b) Rotation FLUSH NODE 414V ,

Acc.—Gal

Present Model X, (Effective Seismic Input)

Present Model -FBg (Effective Seismic Input)

-S. T T T T

1 1 T T T T T T )

15, 20,
TINE-SECONDS

E-60 fEHrEF s FLUSH & oWl (EAENKREE)

NDOBHHATIHEBR & HEETHZ & & Ul Ia¥le b
¥, AIEE CORBREY LEEY B & OBEB R M
DRFETHRBEFRL D L, OB ELZAEHD
Te b, WO ETHREFRTIZ, ARADM
BB EEREDROASICAMEDORER, BEAEELW
EEZLhOMNBTHS,

(1) EERFHrbB—BEDROGRE

E-58 11, HHBEEREOLECHT5RIGOER
RERLIcbDThD, B, KEfiesAhbE800
BEMATIHBES (BB & FLUSH OER (21 %
KBRS & BERSCOVWCERNE LD TH

FLUSH SWAY—X/FF.1

T (a) Translation
A ittt Present Model Xg/uo
x O (Effective Seismic Input)
4
15 -
4
G‘ T JJ 1. T )
C 1. 2 3 4. S.

FREQUENCY -HZ

%, FLUSH O#Es b8 bhic AEREEENE, &
BT £ F A0 BB LR ATNERL, I\ —FE
ALTW5, WHEKERICE T 1Hz FTO IREH
BOL(b A% —v &, BERSOE— 27 OBRN RN
N—FHLTWBEWSZ XL, BITACMEEDDS
BV EEMAE TR IR ZEERL TS EEL
bR,

BI-59 13, HE&EOMKEE & A—ES O H BB
BT B AMEDREEREY R LI DThH D, HBED
B A RBY BT CRMADIRTHIRIE & & &  HIET 5 0N
I bhn, ik, MBOBEARBRMED €~ 7 O

FLUSH +Bg/FF.1

D (b) Rotation :

. . —=——=——Present Model -\Bé&/uo
w0 - (Effective Seismic Input)
<

P
7 -

;. / e~ e
B / N\ // \\\ //

4 // \_/ N

s
o T 1 | | 1
0, 1. 2 3 4, S.

FREQUENCY-HZ

E-61 =71 s FLUSH LMl GEhsaficssa)
B A 1 AUk OIS R
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BAKhD D 5B HEY OMERTEL BT 2 BTN R

(a) Translation

FLUSH SWAY—X/FF.16

—————— Present Model X /us
(Effective Seismic Input)

FREQUENCY-HZ

(b) Rotation
. n FLUSH -}B8/FF.16
o~ i
|= —————— Present Model -+B@§/us
h (Effective Seismic Input)
7 |
f
. I
-] il
IR
I\
! r
. A\ \
/ o N
°. ] L4 ] T ]
0 1 2 3. 4 S

FREQUENCY-HZ

B-62 fE¥E=5 e FLUSH & ol# (EAFENFHLES)
RIEEER X © B hb@e 3 2 Bl o g%

(a) Translation FLUSH NODE 95H

20. q

Acc.—Gal

U
~N
o

L

FLUSH NODE 95V

Acc,—Gal

Present Model X, (Effective Seismic Input)

Present Model -4-Bf (Effective Seismic Input)

T T T 1
20.
TIME-SECONDS

B1-63 fEiTE57 e FLUSH & olEr (EAIERFRLES)

23 FLUSH DR ERBHTETFAVOKERE KL Is
DL, FENETF A CRLEABBOLEEMEZRD LM
HOLBREXEBLTWBDORK LT, FLUSH Tit
BRILEIBOPRYE-> T B EBbh3,
E1-60 13, BHTeF At B6 h 3 EYHATHEE
(BB DAFAHERD & EERS ORAEY FLUSH
DHAKEORAEL B LI DTH S, BHEFL
5B LI BEXEL, FLUSH ostATEOAL-HE
WBEBOHDERC B-59 RIhte 7 4 V8 —%d
B3 ERHBELT3, E-60 ¥425 &, TMHEIRE
VSARURIEFE E DB —R&L T3,

B A RS & FLUSH OESHIETH EVS T

&R, ROBENXEZOhS,

D RAacsB@rEL, EBITOEENAE i
—BEHRCEWUL, BEYAFOBRERHEHE
FEDROGRI YBVIICD S,

2) BEHEEOMBOEECIRENRD BB, #
EBHORBECETHRENODEBIREYEFOES
REHBEAEOXCBEIA T3,

(2) ERERFTIB—EEDROBE
E-61~63 1, (\)0E4 & AR AN PRicE—

BEDROBEOHUBERTH B, ki, EAFENHKET

HETIZ, BEHALETHEEART I OCB-1TRT
8 DD MOBAMEN S, BEYWELE LD DEERS
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RS - MERE

EWEARFICERTT - Too DEEDHEIZBE R3S
kot (LU, DEED KR, THELTERATIRE
AEBRBIRKED 57D T, BHEDHEIZISVTIE,
BRSO KFE & ETE Y Th ZhBHEDOELOIHEK
RS EEERSE LTRATAZ & & L), K-61,
62% B% L EARHREA L AT, FETETAND
Boh 3 EHATIMESOEAE, FLUSH»LELR
BRERLIDHEY LBLTWS, EARHK L BE &
Birs012, BHMBEBCHTIRGOBEHERITES
WT, KRS B XOCEEBRS &S, 2FDLRE
DE = IHH—B LI\ L THB, (i, BAHEOK
B (F-63) w3\ T ik EHEKRFERD DORIGIZ X123,
EEER S DOIRIE V< EIE 7 A DIE 5 M — R/ E

(a) Translation FLUSH NODES69H/FF .1

Mass

, Massless

TRANSFER FUNCTION

2. 3. .. 5.
FREQUENCY-HZ ‘

W, ZDEL,

1) BBIROBRESE, TihbEFENE 7 VCET
%A EHETROLCER & Um0 BT S
EoE,

H BT,
2) RIBOSFERLEEDOERRE DR
REBOMB—HEWROGHIMEELIER)
wRATH LBbhb, vk, EANKLSEE LRA—D

HERADC b LT, BEDHDOINENKE o

D1, EERBBOESHEHCEESIhILDTHB LW

250
PED X5, AEREOHTERRGHEENCEN

RKRLEFBEDT ST, BEYOLEZIEEWBEHD

1

(b) Rotation FLUSH NODE414V/FF 1

x10

Mass

, Massless

TRANSFER FUNCTION

FREQUENCY-HZ

Bl-64 FLUSH kX 2EEBHROBHN (EEHHLBHE)

(a) Translation

FLUSH "NODE 569H , Mass

Acc.—Gal

(b) Rotation

FLUSH NODE 414V

Mass

0. Nmm..nﬂﬂ

, Massless

, Massless

' 4
S . Eﬁr\ﬁ{ 4 ﬂ%} ﬁﬁbﬁiﬁ é‘mﬂ -AﬁM
(.i L L WVWVl V ! ?WWM«UV wva -rv*vv
< -
-s' 1] 1 ] 1 i 1 L) T 1] L] ¥ 1 T RS 1 1 T 1 ¥ 1
0 s. 10. 18, 20,
: ~ TIKE-SECONDS
®-65 FLUSH i X 5BEEZFROEN (EARTFIHE ORZIE)
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BAKhD D 5AIGHEY OWBREEECEET 5 BB

(a) Translation FLUSH NODES5H  Mass , Massless

TRANSFER FUNCTION

w0
N

T
0. 1. 2. a, :.
FREQUENCY-HZ

(b) Rotation , Massless

— —_————

FLUSH NODESV  Mass

x10”
s. .
|

kR
1

2.
1

1,
i

TRANSFER FUNCTION

o+ T T T
. 0. 1. 2, 3.
FREQUENCY -HZ

-
"
.

E4-66 FLUSH i« L 2 HBRHROBEH (EHFENHLBE)

(a) Translation
-

Acc.—Gal

|
~
(=

L

8 _ (b) Rotation

Acc.—Gal

FLUSH NODE g5H Mass

FLUSH NODE g5V Mass

, Massless

, Massless

1 T T T 1
20,
TIME-SECONDS

E-67 FLUSH & X3 HBHEHROKH (EAFARILEHEORIE)

EEESEHEOKIERHS I 1 b, RTHBORHER
CEBEND, FLT, 2D X5 cBEYCIRRET
RUICFESTHCEREYR DS - Liibhr b,

(3) FLUSH & X »BEZHROHKN

CCECOREN FAC X D BFERERYIEDES
&, BEYESOBEARGE N ICIRBRBEE TS
AT EBROSIBEYOLEL, BLEALE
Linotc, LrL, 26&REHO X 5 EIBY 1
BRELTERLLBA I, BEDEEOHBOST
Bt BEYDD EREHO HRMX 5% 3 TTH5, T
thd, KERETATIE, BEDEEORBONHE
BRIBEDOEH =R ALE—D2D E DEERL T\

WOT, FLUSH 7r 75 A bEB LN ABBDRDE
BRERBRRHTEERDD, T T, EOEENHILS
& LEAKERKRLBEOATLACC, BEDOBERY
0L LIHEDATIMER L, BERODHEBEDDOLEY
gL, RSB sHERELTERBTAI LIS
gEvERTa L L,

B-64 12, EANFRLBEOREKTERS I XU EE
RO DB BERBCHN T 3B EREYEHANBED
(B LBRODHHEEHORE (ER) wonth
BLIdDTH%, 1Hz LUTO EVRBEER TR,
BB EAE —H LT3, LL, 1Hz DEEOH
BTRENR OIS, YHEAKTFES TIXERHAHBEE
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BRI - ERE

DIRIDBKREL > TWBA, EERS T 1 Hz~2.5
Hz OBEBTCEEODHHEEYD ILEDIRINKEL,
L L, 2BRTERCIIENTVWERTIVWEBbR
Bo Eto, E-65 12, BHANHMED BH) LHEOD
HHERONE (Fi) 2HABRTHRLLLLDOTSH
5. WHEKFRS T, BHATIHERHOIR S H—RKRC
FE Lo TWBHD, LHEEREV, BEEEICNT
1, BIEVS_ABSIOMEE DR KRERENRVEE X
%o

B1-66 13, EAIFERFRILHEOXMEKFRD B X0H
ERSOAMEBRERBCHT A NEEREEDHAT
WEH WE) LEROIHEEHOIE (EH) o
WTHEB LD THD, EARTLEE EFKRT, 1
Hz ¥ COBBRERCE VTR IR EAEEN L, L
ML, FEAFEESD 2.5 Hz LIE 36 YO EBERSD 1
Hz JBETI, BPHANNED L BEEO D HBEDHOR

X h—BrkEWEL EANKOBE LTS
A%, EERS T, BEODHBEDOILEIEYHAT
HMER L ILEBHRERTREL, EERHRHBED
FERERitoTwb, T, B-66 DfEREND, E-611C
BT 2B HEUBO E— 7 OB —FK Lich » i,
HEYREOHBONSMER LHEYOBHHELERD
HRETHo T EXbd b, BI-67 13, KERIEXIFHIHE
B—HEWROBHANBES (BR) LHEOHDHE
BYORE () *HAECHELLIOTHS, &
ERTERS TR, REBVAABIVMHEESCHEHELR
=K LTWBH, EEESCECTIAEZET RV
HEA BB DIRIE v~ MIBRO D IHEHORE
DENDOHEFTH B,

PEnz &hb, MEWREEOMBOSMERLBE
WOBEBIREC X BB, EAERGHmBE—BEY
RIBEAZWEE 2D, ¥, BHEKFERIOBEHAT

B, EENHRBENEIIIRE, ¥, ¥ WEHREEDOHHBERORELEL VD, T3t
ERERS CEBANBBEHNERED D 5 BENORE hUEEEXZESTHD,
Section—A 0.0 v —t ——————- Section-B o R
Depth (m) = Back fill N Back fill
-2 -
*A-| *A-5 A-8° *B-I °B-5 £
-20 + — eB-2 2B8-6 '
®B-3 e
-30 T eA-2 E {mporved Ground — tSand Ol
" *B8-4 —_W‘
—40 + 0 . Mud Stone
-50 4 °A-3 cA-6 _
-60 + cA-T I 10m
Clay, Silt -
-70 + —
_g0 L *A-4 Mud Stone 5 _
68 BB M OHEE
(1 Section-A (2) Section-B
Left- Side Jom, Right-Side Left - Side 5m, Rant - Side
L7 i Thick Vs b4 Depth -Y;\‘g!?; Vs r Depth.
oy (msseatitrmy () (vsee) (rtfme)
Depth Thick Vs 7 o 100 Tk ve 7 TT38 58 oo
(m) -;‘;‘)s (m/sec) (t1/m3) i 123 10 20 -123 ?:13) (m/sec) (1/m®) 123 73 20 J123
d23 et S P T T ST ST te1m 2023 ‘s
Ty ZorssisT " 53m - -231 1430 5015 G 20 S0 16.
25 60 1z 1es 60 10 185 55} 163 -2 I w 2 -163
| S9_1a0_1.65 59 139 165 3.0 o330 58 15 \\T FEm i/ -193
-350 g1 132 155 s Bl 131155 Top 10 7T 168 = » J/'n_oT—J 208
-431 6.___145 1.55 6.1 145 155 _49'2 215 1.2 182 168 = m =7 L2 18t 168 -215
492 48145 155 o9 : 38 180 20 _,53
1188165 _go, 50 308 20
7.'_: 28310 :gg'sf 285 650 1.75 -:gzs
“738
(169 FEWERLICET
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BARD B 5AIEEEY OB 52 BT 5 BATEBI%

6.2 HRANZRLOLE

REBABLHETIY, RERALAETERTHRIAL
WBOMBE YR T5HIT, HEBRNNEREIRT
WM, H-68 1, ESN O HE ¥ ~T, HESH
3, HEHEAE, ARER, EEMBOAKORS 2
DWW TIThhTwb, BBREAMABTELC X
THBINCHBL, BOOKELBEIHELTEL
SRl7cib & 7e b, bORIGEEYE RicTZ LT
%, ABiEIL, BRBBOTROIKSF oELE2RL
Twb 24 7T TR EHUBBBLHEIATS, —7,
BEfEIL, HEOEGDHEECEELTW50T, &
ERHBBB LRI, REOCBHATIE, FER
BRHBNETODMBE L A—DOEFH LY LTW30%
LT, BxREupmpecr, E0E ) OEEEHIRD
hBZ EHBEINRTVBEY, ZOBREDEFGHTHET
BT LT, BHETANLE LR ERNLERY, E
BoBEYOEBC TR EsrYRETI LNTE

(a) Translation

OBS. SWAY-X/A1

«'1 —————— Present Mode! Xg/uo (sea-side)
(Effective Seismic Input)

\
o

hnd T 1 1 T -I
0. 1. 2. 3. ‘. 5.
FREQUENCY-HZ

60

T, BEMEETLE,»SBLI S BEESER
BEAWT, EieT v OofBEERE TS, BahcfE
R+ inEERE, 198348 A 8 BOME)I, IR
BYEBRETIHBOBCEOAIEERZTHS,
EH-69 c@EFr Lt eFARER LI-OBERY LD
To ETANTR, BURHBRUHABMB LDy —V VL
HASDEY—EOfE L R LicbotHRBBED Y
—VVEEADHEER LICLDE, ExbH T L E L
oo Fio, HECAWC#HBEBORAMBEEE Vs
13, —RTCEMBHIREFEN 7= 75 4 (SHAKE) # 4
WT, FIRMBINETEYERL, L2 ANEY
FREGCHERDICIDOTH B, ink, HBITRGERL,
B st 5 7 —- 2 (BEERSR IB) »i0W0T,
4.3 TRLIAEYAVWE, ¥, fiEFTOERY
ERLTENET AL OHEIN B EYATLES L E
BfEX HET5z & &L,

(b) Rotation

oBS. +G;0/A1

f’: 4 —————— Present Model —;—Ba/uol(sea-side)
(Effective Seismic Input)

nd

0. 1. 2. 3. ‘.
FREQUENCY-HZ

E-70 e 7o L HBRGRE O (AR

(a) Translation

OBS. SWAY—X/BI

—————— Present Model X;/uo (sea-side)
(Eftective Seismic Input)

L] T T

2. 3. H 5.
FREQUENCY-HZ

C
=)

(b) Rotation

0BS. +G:6/81

N -————- Present Model B#&/uo(sea-side)
(Effective Seismic Input)

FRE&UEI{CY--HZ
B-71 @HE 7L REIER L Ok (BEE)
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R - MEES

(a) Translation

0OBS. SWAY—-X/A1

x10”
10.

—————— Present Model X;/uo
(Effective Seismic Input)

-
ond

0. 1. 2. 3.
FREQUENCY-HZ

(b) Rotation
T 0BS. -4Gx/A1

e717 @ e———— Present Mode! +B#8/uo
(Effective Seismic Input)

FREQUENCY-HZ

R-72 @BIFE 7L HBEIGE L OLE (AW
(r =V V3 BADHEERLIES)

(a) Translation

OBS. SWAY—X/B1

—————— Present Model Xg/uo
(Effective Seismic Input)

o0

2. 3, ‘.
FREQUENCY-HZ

o
.
-

(b) Rotation

0BS. -$G:4/B1

- L mm——— Present Model +B6/uo
(Effective Seismic Input)

o+ T . T
0. 1. 2. 3.

FREQUENCY-HZ

-
m_!
.

X-73 fEHTE T L HRERER L OLE (BYIE)
(r =7 v EBRADBERERLIBE)

E-70 3, AWHEK 317 5 BHBEE KL
B) DRECHTLIRGOREEER R %, FEN
EFANLELNBEYAINER (BB LhElL
LD THD, @ODBEAEKERS, OFEERSTERLT
W5, o, HEHOELIT SIS BUMEERET,
BiENhO 3 HOMEERLABE,ORDCEDTHS,
i, BRRSTCBEHO LTRSS SBEGRLTVS
EEZLRBH, BHEFATEETRARERLTY
el

E-71 13, E-70 R BEmC T % B Bl
B GEHHLRE) oiET i35 Bl o IREEE (3%
B) LHBLELDTHD, BIIK X S5RHEOELDRE
HEKRFERD F L ORERS O MEE R, BEh+ho
2 EOMEERAEL DRDISOTH %, BRPH %

BELOOWHERS & BERSCHET 2 H L, BPTR
BRESL LD THHDT, BHEIZAKEL b SBE
BEWEEZ OIS,

E-70, 71 %425 &, BT ArLRLADILERS
RRBPHER BRI WL ERL TV, Ll
AIEH T F AOFERITE, 0.3Hz R ¥ — 7 B3FE
T3, KEETIIRLT WA, FLUSH 7 r 75 &
IAENEOBFIYERLI-E & A, Z00.3Hz f
EDE— 70BN, 20— 7 BADHOREHFET
BAEATHIOTHBZ Ldibhrol, TORMEEFN
EFNVORERDOET, BN ETACETHIRADHO
BEEROTMCERE S LBbhb, ¥, TOZ
LB, HBHBEDYr -V VB IUVERDHIAH
B r —GoBE ¥ LT Wb ELDBRBD
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BALD B 5RIGHEDOBRRZEECET 2B R

T, HBHBLEDOr —V VS IUVEADBHEYER L
FACHEYERLL, B-72, 18 3, ThXhAHE
LBHIEDERTHS, ¥ RH5 &, 0.3Hz fhEo v
—Z7HAT, BAEEOHEIHFEIh T3, Ln
L, BEIEOEERML, 5 E<<HAIATWBLERE
x7s, ThiX, BHEOEERS ORAEOFIET
BOBENKELA>TWBdEBbh3,

PBED X5, @iies e EREONIIEL T
RBT230LiTIoTwiswd, BEOLESEFOIES
DERETMEDEHEDEWEZR T, +Ho v
HEES2TITHA S,

Fie, AMIEE BHEOKKEZTHE, 5. THRNEE
BB E—BTHHONBLRTS, Tiehh, ¥
AR I\ T
1D ABE®DE S AMECIREEEIR, 5, Baiiest

THIBEINNPNEL o TWB, THITABEDIR S A

B X b S FECER A EO0T, RAUEHHTLE

BERE TIRCIERA T2 MBIOMEE s KR E LD

HTH5b,

2) BHiEDIESWE2C—7 D ©— 7N kX

Lo Zhid, BEEOIHBHBESREIMED LS o b

CEELTWAENBTHSB,

7. # i

EHECEWTUL, LEYST 5 EIEEEDOER
REEYTHE TS nFEXYREL, TOMITEEY
RAUVCTHIGHEDORBHFEX RN Lic. TOBE, K
DT ENELNT -7,

(a) BRATBEEHIZOWT

(1} BRAIEET, HEHEHOMBE OLEE
DB E B,

) BEVOEICHEL, EFEOEINAZ VY,
K, SRMETAT IR HEFHOFENE
%, (E1-28)

() WEYERLETIHBOBEIKZVERE, E
H2» 6 AMET ADShS HEEO BEIHL
5, (E-29)

(4) EEoBRVBECEEL, IHCEKBHBYE
T35 L5 B —BEDROBHANIBEL, £
BB ORBFEOEECZT, BOXRREK
HETHEIh S, BFiT, ¥EKXERSTH LTI
—RDE— A, FTLREBERICOVWTIR—KkEZ
ROE— VY@ EHETS, (B-32)

(6) BEHUmOBBRILGEROA Y, BRAREK
W3 L EERS O FRANRBEHY HELT

— 19—

5, (E1-30)

(6) WB—RBLEDRBIERTRCI->TD, YA
BEwRER VY, EATCRALHMHEYH oM
BOEEC, HEHBREL LS, (E-35)

(7) AEEXZERLCHEBANC IS BEY O BE
X, AfCEANC X BIECH L TEEKFERS T
EKBHRLE B, —T5, BERSCR LTI
BREB, (E-38)

b) BHEDHRTOWT

(8) A EDOBBILE T2 EED
R, #EEDEMEOLZCEECENS, LiRE
BEIHE LS ORBBEROBEDOREL, Bl
WROMEZOEENIZEA LT, BEYOBEH
DEBRI NS, LidioT, BEWESOEER
BHESHEROTEALRHEFERL Y b HoTE-
LA D BB HEDROBEDOKER, B
BEYrORHATIMETH TCRIh D, (-38)

() BANhDDHHEEDSEELEYE S OBEAFEK
&L 7B, (E-39)

(¢) BYEEATDWT

0 BEDEHOBERERBEY, WEEOLRIREHK
I TR BEVEESRE, BEESHCRETE
EHOBENOEEI/NE V-, (E-40, 41)

) BAhDDDRIGHEEDOMEBREERCELT
1, EWIRBREREEHIEITRNTHS,
LTS DBITRERDOENKZVRE, BWiRE
BRI CRILEN RN E D, (B1-42)

@ BEHEHIEDMMER DT

012 HEYCIERT?BENEBHLIESITIIAEE
b, BEETEZTWAHARBERRKS,

B BLESN S IVEBEED & BN fiEE
12, BEEHEEZARCEGCRBRER I, B
POBENRDEZFEELENVBEL B LEAEEN
Bbhicv, Tibd, OFRCRBIREAIEE
ZEERFTEER R, (H-44)

() BEHRESHEMETIE, BN EBSLES LM
Hicie s, (E-44)

1 BERREEHHIYECEDRER TR, EEEED
EBEEGINTE DEEN LB 5,
i, MBOMEE S LHAIVERTCIIEK
DI EBHEA TN 90° DAiBEMN D%, (H-
44)

19 FAEoEERENEEEIERT -2V
YEERD D, (E-45)

(e) BEEDMTOWT



RS - RERS

1 FBEOEFETTAELERFBHETVNLEDL
haksEpolEmERT5HLEOSMmL, HiT
=/YSF & Db TR, BLEDSIE,
AU DOEXFHHOMAEEN 7 LD IWIRENEL
SR, i & BEY o HNERLTKET
%o XLT, BEESHEBRARLED L EOBHLE
DHRFHEI=ZF/HAMCE 7t o i, RAHE
DOEXHFAOLAEEN nr, B X ¥ @r—D=/2,
(n=1,2,) D& &3, BHMBOENIHTKE
EKFEEL, HEWOERHOBEI IR, —T5,
B E & ORIBRSHRME OB LEDO AL, HiE
HOFEEHOHFBEHIRKE, (F1-46~56)

9 &fEEHEFr e FLUSH 0t EEE»LEBLRS
BEpoOEROMBR HE, #EEhoaimEsicR
BT53DEkB (R-46~56)

&) =T LroFBETOWT

19 Th—2xE=FLOEXMENEF V& FLUSH Off
B3, BOREER L, Licdi-T, HmB—EiE
PROBMHEEERL, FEM X0k 5 CEdt
BEYAAER L LTRY Bb TR T E i
bbb, (H-58~63)

Q0 HEWESOMBONMER L BENOERIRE
DB, MB—IESEDRVEBCRED T LR E
Ve LrL, BRATHMBEOEMEYAREZELS
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