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Study on The Consolidation Characteristics of Soils
and Consolidation Test Methods

Yasufumi UMEHARA*

Synopsis

The use of the constant rate of strain consolidation tests (CRS-test) is proposed in
order to evaluate the consolidation characteristics of various types of soils underlain by or
used for a landfill. The theoretical background of the constant rate of strain consolidation
based on the small strain theory is critically reviewed. In addition, the theory of the constant
rate of strain consolidation based on the large strain theory is developed. The CRS-test
methods supported by these theories can be applied to various practical problems.

First of all, the applicability of the CRS-tests as a rapid consolidation test is examined
from various angles and the range of strain rate to be chosen for the test is suggested. Sec-
ondly, the use of the CRS-test is proposed to determine the consolidation constants for
very soft soils and consolidation characteristics of very soft soils taken from various harbours
in Japan are examined in the wide stress range incorporating with sedimentation test results.
From these studies, the correlations of consolidation constants with the plasticity index, Ip
are found. The validity of the CRS-tests for very soft soils is verified through the analysis of
the self-weight consolidation phenomena observed in model landfills. Further, a general
procedure is suggested to predict the settlement in a very soft landfill. Thirdly, the CRS-
tests are applied to the sand-clay mixtures and found to be effective not only as a rapid
consolidation test for soils with different grading, but also as a consolidation test method
for soils with a lower plasticity index to which the conventional oedometer test can not be
applied. Fourthly, the evaluation of the consolidation phenomenon that takes place during
the liquefaction process of sandy soils are examined in relation to the prediction of liquefac-
tion. Namely, the liquefaction resistances under a partial drainage condition are evaluated
using the test method specially devised. On the basis of a series of experimental data, the
prediction method of liquefaction in which the drainage effect is considered has been
proposed. In this connection, it is suggested that the values of m, and k of permeable soils
may be determined by using the CRS-test.

Finally, it will be concluded that the CRS-tests are applicable to various types of soils
and useful to cope with the various practical problems regarding consolidation. '

* Chief of Soil Dynamics Laboratory, Soils Division
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HEFHSFr OEEELTH LN KL BOTHER
B ~BERIBA R

152 e
U=1 mé'oMzexp( M2T,) (2.2)

T(2m+1)

M= 2

BREEEFRBECRT IEBERRENDERLAE S
DTHBo 7L, To = cot /H FRERER L HITH,
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FHDH LIZBIT BEH~ T s S HEERICH
TOEFEEREREDHETRDBZLICh 3, ZOE,
BREEFARBRER L, UTIBR3L 52V 200
BRM¥E/EhTN S,

2.2.2 TEMEMR

BEREERROBEICIT, BEIZ 01, 0.2, 0.4, 0.8
""""" 12.8 kgf/em® LR 4 IZfE S h, EHERBETL
ISR - WTHBRBREEND, bbb, EEEBR




RIZBWTREENNRK 4p/p 121 RT3,

L L, EEOHBBCOEBICEWTIE, dp/pidd i
5FLS LOTIEAEL, 4p/p<1.0 DHBERZ W, B
ARBRTIXTEZNED, EBOLKBICEST 5<%
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E#®L T OB RINELIZ OV Tit, Leonards BAi—
BOEBRNHRET > THY, EFGLTHROBEE—
21 DEHIC32DA 2 — VIZHBALTWB, (Leonards
77 . WEMMRS+HAE( 4p/p=10) & &
4 7 IORTFHERBLNBOIK L, dp/phhan
BETIE. NTEARIOZ A 7ORTHELEDISZ
L, ®05%, IDs4 7R HEBIHETESEIE
EVTMA GNBHE, MRETERCHEL )X
EVLTNIBWTHEHESZ A bN BB E DT g
Th Do &) — XDOEBRIZBWTid BRERIREAE SR

EEh, BEMBEAEY e L2 3RMNE- 2.1 kitB

Dia! Reading (1/100mm)

WURENTWS, Fic, TN I ) —REBL _RE

Time —minutes

o 10 10 10° 10° 10°
b S | [ T [
“’e::g:\"'“a-
10 e —
v—-oxoo_osx
20 eI,
N —. |
301 P Tarar |\ ™ _
TYPe | ot mPlatm? B aQ
—=| I |020 020100 \ I
40T ST Toso o0 025 \\ N
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3 S .
- \ ° o0 |1 Ittt S1 ]
8 \‘~-u\ ]
—e_a_ -
al- —
o | 1 | I | |
o} | 2 3 4 5 6 7
P (kgf/em?)

H-2.3 BRAREBEZIRFTEEY v/RELE
FEDEE ( Leonards-~ Girault, 1961 )

9),10)

I R A I B 5 IS WP A RO % SEER Y,
BHAICT -T2, MARREEBICL 38828
LEEBERRSZBE, ZORMERES &Iz, EEEK
RUGREGHERERET SBAOHEC VT, HE
BEOUBLBEROICERNLTOYS, &7, MEIZEH
RECL VKU SN BEBEEDISE SFLS—HL
TWEWE, NS0T — 22 FHRIIC S LSk
BEfT5 L HBMEVC—HRA SN L EEHLT
D, ZOBHE, REEERRIZIEREHDONINBEIZ
DD K EVERE SN, BHEHORMAL & bIIEE

—EEICRNATBEARH D Z L, AEERERE—

ELRBPERIRNIETEECNCELYRAEY, £FE
BRNOEEBECHIZ LBEBIATWS,

2.2.4 WAERR

EREFARICEOTIR, SHERBORME 24 65
BIZEIZITO5ZLELTWAY, ZORMEERIZEHE
HRICED Wb DTH Y, BEORMRM & 12—
LTwizv, BEDEBERBRDOHE, VWhip B Terzaghi
D—RTEFERIZ LR ) —KREBE OB Hix—ERIE
EURIZELCTWAZ 2%, 24 BRIOKMERIO
FLALDEFIZREFEDTHIZNIG LT B,
BERBOEFRBRERICRIFTEBICOWTIT,
Crawford " BSA—MEMME 4p/p I L, KEBOD
BE* —REFBRTE, 24 BHRC 1 8MO 3 &I




[
1.33 kgf /cm?
1.85 kqf/ecm?

‘ *‘“2.65 kgf/cm?

Compression (%)

Weekly Loading

P kgf/cm?

R-24 EHFHERCRETREARRBOEE
(Crawford, 19‘64 )

TaEERBREERL, &7 —ADEMMBKREHLEL
T3, FNUODOKEENE - 2.4ItmEhTW5, BE-
2.4 X O BERBENRRL R DL EHERE COLTEL
k&L 2Bk, EREBRETHINETBEH T2, 2h
SNLEMMIE L D Casagrande DEFHRRIE MR B
N3N, REARBEEERLZDILIOMEIZNELED, L
DL, B-2.4i%, 7z, KERMOREICE - TAK
EmBRORNRIIITELA LEEEZT RN LESRL
TW3, ZOZ LREERRENPBEAREICE D ED
5HDTHY, Casagrande iC X DV BFREINZZLD
BEBETHERRTIOTRNI L L DI, BT 5 X
SRAHEFRBEOEDEEIETHIRLL DS T
WwWd,

2925 Ao rTVvyvy—DEE

FRED GBR LR EAWTRAERBRET I8
Ziziz, REREMBTZI TWRBIZHELTRS
B, Thbb, 2y s vy vy —EMATRBIL
BEYTHIZELHRREHHNTV B, HBEKEDORER
LHROSBAIE, BREDPOLERLETH D,
EBEFRBROBECE, AFMBRKECHEZTL
s, ERES BRENTBAREANESHE
R IZEP NP EPNANDOEEERZTRT L,

D, FEAFREBLEIRLTVWOTC Ay 7 vy v v —¥%

MadztRzoBacbEHRABELEL OND,

BREBRROBAI 7 TV s vy —HEDLS
RBEEREFIICOVTIE, Lowe b RUKH « A
87 OHES BB, Lowebit- v 7 7V » v v —RED
ML EBERE AV, —KTERET 7. TOKE,

R 2TV vy —hiFBILICE), EBEEH cv

DBEBERIC BT 5 FLEEA 2L ), ERERH
% &L EBEOENERIC BV TRRLT BEANS
BTLERVWHLTWS, %70, EBHRRICIT 5294
BEDLEEAZ R Z L B HBRE LTV B, MK
B 7 TV v v — T TERMEBRBE E
FARZLIZED, Ry TV vy —RLOBA/IZLH
RTCCREBORVHALBLT B L, £, 2UTR
By 2TV vy —BMABEIREATIEAYD
B3ZLEHELTNWS,

2.3 EBBESRICLB—RITESD

BLROEBHTE, WFTESEHEETILDOER
RO SEEEFRRAFECERL SR TRSS
BEBONS, B, PkElt —IiLSEflT
ARp5L+560THB, BEEBARORABAL
LCid, —EHEY BROICRET 5 FRSRASAT
w3, '

EERHEBRRBIFES EROCREL, Z0OMO
FE, B, BRAEZHNT360THY, BRILE
WIEHIC L D R & h, BRICBERT 3R REHE
I bhnwens Z EEhiREHELE LTS, HE, &
., RUBBAED S B, WENEHET B0k D &
D3ODFHENRD B,

O BUTHEEEBRBR —UF2EE—T

® TERWEEEBRR —RAEE T

® THAIRERAR —EBHBKE—E

FEOTAEEEFEREIL Crawford 12X D ¢ ~ logo’
BthE A EMICED DRBEL LTRA BN, T4
b, ERFFRRIBECHATSNAS LY $I3 50008
ARVFHRECEREINTEY, BEICH -1 RHT
DEGEY R BADICITIEE A CBERBRAEDRE
PHERVESARBRETHILENS B L SN, BTH
BERHE LARBYETbNE, ZORBREICOWTIE,
0%, SEEERREL LTORAENER S,
Byrne 6“), Smith ‘5), Wissa l'gw) ¥y, BRH
RED BTN, e~ log BIEDHRE STERE
EHEDBEDONBL SIE ol TOHERBEERR
BLLTOXELTEBEDOAR~DEANTETSHD,
FHNHIEDOWTIREBDEIILBWTERS,



FOTAREERRREOE L HICRE Y 21T, 1969

FHC, ERAEEEBRBRRUEHANRERRR
FhEN, BF 5 RU Lowe b 12 X D HOVWTRE
Ehic, BF DIZREHTROEERRIC BT BEEM ~1
FTHGORR—RERBRF —KEBOEAIFBOL
KBEHPHEMNMR 4p/p 2 EX 5 L KBEEDBZ
L, BEEFRARICEHT 5 LixBETIREL,
EREEDOBAANCABNREEERORED LS
ENH N, TN EEEERBEORAL LTAVS
Z LR EA L5 OMEN D B & OB AL TR EE
FRERELTWS, —4, Lowe HIZ EFBRRBIZIES
BOLEROS 5442 TEBHE D EUERTHS
DEYH B, EEEBRROBA OUAE L REAE
(hRE) OROMBKENEBIZREDBHKEL < 5
~BEVICHBATHBILHOHAARLREDE
NIZHIE L e RUECRERET S LENDH 5 L OBA» S
FHRAREFRBREREL TV B, ZOFECBNT
i, TEKEACOMBKER —ELT 5L 5REENE
BlERBZ LI B, '

LD 3 EHORRGLIIBREMHOHEITIZLLF
Ktk b, BRI~ TABEGOERHED
o SWEORBRIIR R BT LIZiE B,

Zhbn 3BEDRBRFEDENFNIZOVWT, WH,
WTRUMBAEDBFY BEERRROBA LW HL
THLUTFOE 510 3,

B- 2.5 3 EREERROBAE OMERTL T OBER
REmt. B- 2.6 RUE- 2.7 3 B0 FAEEEHR
BRUCRAEEEBRBROBEOME, T, MRK
EOMERRTHOTHY, ThEN, B EIHE

D

Controlled

Axial Disp, D

R ¢ o L TREICHMEXE D Z ik Y EED
BERTAhAbNE, B- 2.8 EREFERBRRUFEEK
RNEEFRBROBADBRBBEKEDT A 7 7w &3}
HUTRT,

Load, P

ap

Time , t

Settlement , d

H-25 BEEFEFEFAROBHHAOCOEAR

p

Controlled

Axial Load , P

Time , t

p

Pore Pressure ,U

Measured

Axial Load ,

B-26 BUOTAHEEEFRROEAN

Time, t

D

Measured

Axial Disp ,
Pore Pressure, U

D

B-27 ERHEEEFRBRORAN




Midplane Drainage Face
i
/', / / n:
] Y S
%% ! o’ (kgf/cm?)
. a) Isgchrones —Std. Test
! 1 H ) ! [ 7 . . .
[ ’,’ R Dissipation
i [ A of Pore Pres.
I L
- t H | i ] 1 i |
SR I B B R . T
! 1 1 1 1 I ] 1 1
1 1 ] 1 1 I 1 1 i
FE ) 1 1l L Ll 2 A
0 2 4 6 8

Non-drainage face o' (kgf/cm?)
b)sochrones-Controlled Gradient Test
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or=0p=0), BRGEBOBHMBEAEu, B R
4H, TH B, L TREBREADOHEHGNEZENTH, o1 =
6, 0f=0—up THB3DT, BRRUVEROVFAEr,
s RENFRRARTERSNS,

= _,_1tes
fr=1 1+eo
—1-—L (1+e—Colog Zr)
T 1tee g0 e 08 57
Ce 07'/ Ce 4
= S . log — )
T+e 7= The Eo (353)
= _q_ 1+33
f2=1- 1%,
—1-—L (1+e—C.log 22 )
1+eo bomhe 08 7
. Ce 9% __Ce o—us
= log =B = 1
Thes %07 ~Tre 8 (757 )
(3.54)

(3.51) RiILXDEDLEIN ETFHED T ADENER
B SoWMaDH, FIi3(3.53) ART(3.54) R& A
WBZ EIZkD(3.55) RickvFERENDB,

log (0 —up ) — log0y’
log0 — log 0y’

F={f= (3.55)
(3.55) RIEBFRBICBWTHBTE AV ETHS
EIZBF 30 FA0rb Y, AT ETRHRED
BRHENCL D OFABFORERR LD TH B
(3.55) ADFiX(3.51) XFDF, Lkd-T, -
BITDOFLA—LELTE,

Wissa b RBENPTFHERICS L5 HOTIRS S
BEGBHHOBEITH LT, ETAREOPTFHOHY
SH Fs #(3.56) ADX SR LTWB,

log(0y—up )= log(Gyar t=0)
logd, — log(av at t=0 )

Fy = (3.56)
TZiT, 0, RBELT,  w iXGREGERICBT 58
BREEBAETSH 5,
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ERRTIHBE, (356) AxAWDdL t=0I1LBITD
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BEBFRIZA B0, FREBTELERATI LN
ERICHBICAESZ LR ERTVES
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(3.56) RICBITBZDESBFHAE ST 540,
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Aoki DHERY Wissa DFEXRH B, Hij2H/IZON
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(F74bb, Smith —Wahls XK ¢ BXEEHAIC
EROFHETIEVWIREBERITTBY, —F,
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Do
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ZORBTIE, REEEY —BRELAVOHERKRK
BL, ZOMOME, TR RIBEAKEDORRBAIELA
HBEND, BF 5 KU Aboshi & i Schiffman Iz
IV BE VB REEEOBRRMEBIEL, ERTE
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FTEHEEREL TS,
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Tz, wiBRMEBKE, o XEBER, Ro 3K
HEECENEEROSE 0. REURHOSE, EXT
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ZE:LTNW3,

MR HRUER &M

2(2z,0)=0 (4.2)
Ou
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(4.3)
w(0, t)=0

DHLIZ(4.1) RERE, NEKA( 2 =H)IZBITS
BREEEKE wp BEATEL HN B,

1

up 16 .
(2m+1 Y

k=1 m
_G= ngTv m£0(~1)
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1 (4.4)

ZZK, T, EREGETHY, (4.5) RCEadh
3

T.,=£t (4.5)
Cy
¥7, EBEU L LT
.32 ¢ _ 1
U=1- 2 20 CZme1y
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(1-ep{=ZmLYT 7y (4)

4

BEALNBZDT, HAGHRDEREHOFH o’ 12

¢’ =oU (4.7)
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EFRBOGROKE LTV, EREFEE CIXEEK
BREOENZVWILEZRHBLTWS, ik, RRAER
EHEZHERTB7-DICREEEIL 3 ~ 4 kef /af/hr H1
fnzt, ¥, EBBRRIEILUTO ¢, ~ 0., BIERT
e~ log 0'BIRY RESH D HICEFRRIE DY~
WEEOHEDS L CFHEBEZTR - TR Z L2E
ELWZ LEHBERLTN S,

Ganopadhyay — Bhattacharya'ugb AA Y VOBEER
HERAVERNEEEFRUVEEEFABRLEHL, @
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ErrdrbbTEEFBERRBR L —BT 38EFEER
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 RREF o, EREERBERD 5 BO—KEBOR

FROBLAZSDIZL b, e~ log 6’ HRITPRETF
BT D6DLRD, LcdisT, EMIEHIL10 ~
15 3 BEXE S, EBRRIENIRAVPTAEEDY
DLSIH 15 BIEENEr > Z L EHELTWS,
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84x107% %/min ) RUEBXKARABREL EEL, FiE
EEARLHABE LTS, FULOTHEENOEETE
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LEHELTN S,
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FHE- 41 TBUrTHAEEEERARLE
N
=
Lever
Piston
C 5]
" ‘@r//wgaﬁﬂml
LA
Bellofram A
Air Exhaust
g Back Pres.
- Measurement
. Specimen 9
Consolidation
—tza__1[] Ring
N _60¢ o 1
. ) N Pore Pres.
O-ring @
Porous
Metal ]j
K-4.1 EERSH

®k-4.1 TBUOTAEEEGRBROGHES
B — Y (EHEENERE)
Him K B H 500 kgf
lkgf#E % D H H 12 mV
A & ®© 150 %
| BABBHRERSYE +0.05 %/FS/T
AR E®RHA 0~50T
rHGENRDEHERS
moE @ # —1~5 kgf/em®
3]
A A Icij 150 %
3
X H 7 100 mY
£ ERARE®RHA -10~60C
B E # <3 140.05 %/SF/T
T ERER ¢=5mm
E®H +r 7 v R
S
i} R DM- 20 &
20
" WoE B By 15 10,5, 2 mm o 5 B )
B X W B 10 mV
6XvARva—&-—
WE Vv VY 10mV ~ 100 V ¢ 10 B )i
elE T X E 0.5 s/FS
B oM K B 0~1Hz
&K B +0.3%/FS
=2 13 +0.1%/FS
Bles » — + B 250 mm
600, 300, 150 mm/min
Fr—bAE=F 600, 300, 150 mm/h
6 B )

BEICHLTH —EBOTAHARERBOSADZHADOHLDT
ST X<, XL SELEASNTWS=REMAR
EBOFARBEYTH D, £ZT, FH-L1IIFRT L
SN EHEGRRBORTRELZAAL T /0
ZDEBOEERIR-4ICTITEITH S,

EABHICIT L BEENERS (AR 500 kef ) 2 A
WTW, F£72, BRAKERT Ay 2 7vy vy —i3¥
BGHPRENEREL BOWTHE SN, BRiTabD
EFLTRIREH S vACIVAES WL, EhEh
DRERRS~VROTFusfva—F itk VEREN
Tro A9 2 7V vy —REBKEEZVFaVv—2L-
CEHICHABELT, KEZRESEIHAEHEAL, &
KEHS5.0kgf e ETHABND L FIT LT

H- 413 5RBICBWTERBLLEESFEETT,
FEAZBII<r 77 a2 FIALALBARLE L, HBEKE
PRHRGETTHAECTE, o, HHREEZRLICED



Fedb, v 2TV vy DR BUBL I Ui,
REOHRIZEBEBRROBA L AR, HE 60 mm,
BHX20mmThHD,

© TREEEEERR

Aboshi & EHEMBAO V-~ SHANBHT 52
LI VBREERE LB A = A AFRERAL T
B, BEL DRMELBIMNCT 4 — Koy 7 LTHE
H—FizkDavie AT IEHMRAHEBELRAF L.
BEROBBEE - 421071, BROBMEFHERIC
DNWTIEIHERIIZ T B,

AO.Amp : Analog Operation Amplifier

B Buffer

DT.Amp: Amplifierfor Differential Transfomer
N Normalizer

S Specimen

Pressured Oil
Bellows

Bellofram
Cylinder ™

Load Cell—]_|

Diff.
Transformer

BH-42 ERGEEAREE =7

Ball Seat
Circular Spring

A} .
L FE_;Neoprene Packing

//@ME
E,

O

P

—

R—-—4.2 =7FxEN
ERO ) EE 300 kef 1,000 kgf
[ #* | TKMC-300K TKMC-1T
2 K B E +0.5 % +0.5 %
B A H 300 %
B OE # | 0~50COHETO025 %/deg
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bEBA, RENRUETECHELTELZPENES
NS,

—%, REMBONFHBBEICOWTL, BETHD
rHLERBAELC, THRERIE L, —BE
MK g, <02 kgf/a® L EZDBND, Xz, B
DR+ OEBRE BT 3R ERICB S TS
2, —flic i, EBHEB c.i2 107 ~ 107 m®/min
ORI EBoWTH Y, ERAEOREHSERED
I 5ThB. B—52RUE- 53 RENRUETH
PEEEERBERE T, COBE, BEYLOGRE
B mo RREFNOBOEEBEICH ), EFFHS o
VR RIERT & R L 725 T3,
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(H0EE, 1965 )

5.3 MEETRREETOBAMR

531 EEERCET>HARR

ERFFERBREL Terzaghi O—KTEXBR L AR
LTHESNSDTH B, Terzaghi DEHEEHKIT
BHEHOERBIZELSWTEY, (5 1)ANBTEA
bhd,

0 0?
—a_%‘ = cva—:; (5 1 )

ZZiz, wiBEMBKE, ¢ XEBRE, ¢IiXRHE
THbd,

(5.1 RBFOFHBRICBVWT, BNOTHOEE
(EFhBERELLEVW) 2L, 10 BHOEESR
EENRBZT STV, FNHDOREDELEIZHONT
B OWRBICL Do LEBEANEHEN, Terzaghi
DEFBBRTBELAEEER BV D2 REETHLTH
32
R T AETHBOL O ICBRBAKELICLVE

RENBHBCREBRCE > TREXE LI T 3.
COLSnBaE, BEOTE ER L ERLRY
BA TR EBEEY BT 5 LIk b. BROE(L
PEBLAEEARSBRIIE S ECRALL S KEE
% Gibson & Iz kD BSATVS, TRERAEOY
WLE@LAVESICIR, ehFh, (5.2)ARY (5.
3) ATz bND, '

o¢ ¢

—_at=(20'; aZo (5.2)
aZ

gi = Co ajz (5~3)

i, (BEEH (1+e)/(1+e), eld®
R, o X, 20 i XEBBEMBO BEEER
(A4 5 —EBER), aid73 75 vo=EERTH D,

(5. 2)REC(5.3)RFLBICHEDOHELERLT
WEWDT, —H5 Dt HORVEEERICLD Brh
B LAEEENTWSe ThBEORICE B L BEDE
ek & 2B L Terzaghi Ik AEFEFR(5.1)K
PAWERERLOEERAE L LD, ZERERERR
Ric BT B3EBEU ~BRER T OBRICISWTHHE
Bkt 2 RROTHY 05 KELABHEITHED Tso
ORIICIE 32.2 BORENA LB T & RIFHL TV Do
HBRENLTOEFRBRCRBEXTHOFXFUTIIREDS
ZrEHD, ZOXIRBEIIF(51)ADOHEBIKE
BREFEDILIZR D,

532 RBRAKICEATIEARA

Rk, —BOICAVLNTWIEERRIZ IS KE
wohrEREBRRETH D, EBEFRABETIIH
FHRAGOEFICEHERF T3 HEEEALTRY, B
CECERLURETEARB RS LT LERE
LTW3,

BHRENELOEBRBRYER T84, AEOKEL
LERBMBBRENAT ) —RE LIGKEBEDOREILH
BLVWHZLTHD, ZNXIBRRBORANEERY ¥

SEHLZATHERZ € » b LEEHEERMLA

Be, ERFERRETAEENTVWIH 1 REOES
HELBENIC M L IEREER Y v 7 O & A
5 ) —REBOXFOBIE L3 L, RBEROEHLFR
R D, Ei, EEOBKBHBOBEEERS
FRESBE, MV, LOBUBHERE 03 gf/a’,
EE10mLT+ 5L LtFDORAERENIR 03 kef/a’ B
Bl L b, 20X 5 IRERICNEVEBLTIIC
HLTRBFOEREFRRREOHERE TR .
~ log O'BECEBHEEROMETIES2EBKREL, &



FTFRUDDDOBROBENIERICEHEL £ 5,

DEDZ Lo bEADEREFRARE Y BRBLOE
BRERICHEATIDRPOLICEETHD, TNL5A
BEIiE, BEEEERRICHDBIFDOHELLT, A5
) —REBOSREICHEARETH D, 0o, EIEHIREE
TD e~ log o' MGRUEHHEREBEL CRELE
BHELHRT LENH B LAKHENS,

5.4 BHRBH+OEBTHRORECHT 2REOH

%

BREHLOEBER Y SBMICRELL 5L T255
&, REBAHBH LTV, FERICDSVED VA
ERBLT B LT ARBT ALERHBILR LD
fodd, EREBRBE L AEOHEEL B3 T LIZRA
ETH B,

ZDEIRBRATY —REOBRBMOEEERERD D
b, =% - BE RUSS EROLNEFRT B HEE
RELTWS, $+i2bb, 25 ) —REOAKEELY
BBV THEEF S ¢, ZOMNTEAES SHBL
e ~EKFER bk DBFEERDTRE, Kizh 3ELNH
ECHEER SE-RANAORKY ¢ 2HEL, &bi,
RRABOEBEN 0 EDHBHTLICED e~ 0’ BER
ERD B, UEDOBGHS S m, ~ 0 BFRED BN B,
BONEFAT 2B REAE, > AEETEBICV
7 AREEBETIOCESRAETH BN, BNESH
REICHITDEBERERET 5 00ORBEL LTI
RARELIZ S WS H B,

225 R EEH T COERBGRRUCERHEE R
Bk, EOTHBEEGEHREDOEHAERE L, &
DHEIBE 4 ECRRESGEEBRRED 1 5THIE
UPAREETRBRELFAT 22 L ick ) BRRA O
BAICHITONENY s » 78EML 5 BAICEE L
EDTH D, ¢y PREBZZSEODEFERICH LI 7
A4y T4 VIRIVT-TWS, TOHE, EEETHED
REF 2 v Ea -2 A TERELRTUE R S8
LWOTRESET DOV, EO®K, ZOL I RBAR

1),2),3)

BET B2 DRALRTbN, Zh 50FEMIZD
WTik#ERT 5,
12) N 13),14)
-5, RF - &% RUSH REFETOES

ERERDDID, BEEBRBREOFEREZREL T
B, THiTAZ ) —RBOBRGO LERT THEHIC—E
DKE dp 2EASEDZ LTIV ETIBBKERF
AT2800CHd. Thbb, 4pFASERITSE
BEKEIZLZEENEL, RRAMIIIHABIBFER
RBIZR B, ZORERBIZBIT 3B KRR v, BBEKE
u DG HRCEREOSHERET D LIk D BEX

EEERNRESND, BEEBRROBS, EFEE
(F7bb, FEEERE) Kb DU T ~RHEHEY ES
BREEICT + v 71 v/ SETEBERK ¢ ZREL,
BREREEHEICLIORDEOCH L, BEERRR
TREERBICRBITEEKGEE k 2RE LHE, SHEK
EDEBFRE ¢, FRELTVAZ LICEET 5 LEN
b5,
5.5 TOFHEEFRICHE S EBREHORES
@?;Esil)'”'s)
551 HEAMEE
5.3 THAN7eE S I BRBLENG L L BREER

CBREICIZERDICS, ERBRFECEBNTHHEARR

BHEET S, ARFEICHET2HHRA2BHT 70,
FOTHEEEGRREDE AL RE Ly &L ER
DEIREVTHEEEEARBREBELANWDI I LICLY
BRINRAIC L SEBEES SORBOS M LE B IE

L, EBEHEONSABEIC BT 3RBREEDOR L2t
PB3EOLbDTH D, TOEBIZIDIBEMARIZ
EREFRRRICBT BRBOARTLIIRE ) —F0OV
THREECEVERBETO60TH D, FERHICEKE G
RCBRENSERN Y 53 FICFR A REATETS
B,

ok, EOTAEEEFERBRIIFIETRRE 5K,
HRBRFEBMOEHL VS BRTERSH, ZOHES
BEFFERBRORAL L THAWEILEPL LW B AL
SHRRADNT &2, ZORE, BEICAZWDIFA
HE R AV F ) ERESFRIC 5\ CERERR
BEEREL LV —BERT I LAUBEL TV A, E
ERRREOHATEAVE 5 2 B8kE4Hiz, 8%,
BEBRBICHEZ LN, Z0LSRBKBLENSR
LLEFRRREL LTEOTAREREERBREDER
DTEERAZ VT LHERENS,

—%, BEBLOEBYEROICRY &5 BEICER
FREAL LTRBEOEINKAZ N E WS FIELRS B,
BUOTHREEERROBRO CEEERERET DH
&towfd.%4$?ﬁ&kl5m.me—AmR?
Smith —Wahls', Wissa & 7z EOBENRSH B, =h
SIS HRKDOEEEE EE Lo bid 38
OPTAERIZH LI EBEBRFBRZHAL LTS,
BEHEELOBEITIZZNLDOHETIRENKX A
Brew, (5.2)REMX(5.3)RDL 5 AKVPFAEE
BLUIEEERATBAEZANDIZ LAV EL 25, B
OTFARERE LB TAREEEOERBBOBEIZIX,
BULEELRIT TEBELRALHTNICEE, EETE
BERDTWE, BEELEERLEBEAROBA




ik, BRI LPRETHIHEFEILLD
FERP RHBZ LI VEBBRBREESND, D
fed, EIETHRREKRVTAEERBLAEPTAEE
EFEBRABBEKELOBEDOEEERDRE DT HEH
ah3. FOAGBHARERCOVTIRETHEN D,

5.5.2 EBEROAGMIRERE
BIETCRAVTHEERLABEOECTAEERE
BOBAMEEFHEIZL Y R, BEFEOKRE
FIALCEKRTER co/(RHy) 252 — 4L T538
EoX, +hbb, —3.5, B— 3.6 RUE-3.78
fER &N, B—3.5—ERECERSNBBRAGD
ERC BT BEEL (1+e)/ (1+er) LFHPTH
4Ho/HoDBFHE ¢o/(RH) B5 4 -2 LLTHRL
7HDOTHY, T, B3 6IHERGTHROERL
(1+¢e0)/ (1+ep) BT BAKDOBKETH D, —7,
H- 37 2EAG L TEBEAOCTADEF L LT
2 dH, /Hy DBEY ¢ /(RH) &7 2 —2 L LTR
L72bDTH Do

HRE L THRBEOPTADEFIF(3.52) ATRE
NBFEEHICHOTAHERK, TADD,

e =¢eo—C.log—F (3.52)

4}
FAVAZLIZEY, (3.55) ROXIIEHEHEADOR
itk VEREND,

_ s log(6—up) — log 0

, P — (3.55)

ZZi, e MK, eo WML, C. IXEMHE
., o XEHEH, o RUPRBICBT IHERICA,
€p, er IHRAGTRERY LRAICBITD0TH, 0

LT, w BRBRGTHE BT 2ARMBKET

H 5o

(3.55) RBEBFRRIZBWTHHTERNDPTAD
pb DI, HPTERAEDEHCIIRRLLBDOTH
%o

ZE 51X (3.55)RRT B-3.7, LK, B - 3.
SRUE- 3.6 AL TEPTAEEERRROBR
2 DEBEH co RU ¢ ~ log 0’ BIREED D HEER
B L e 0BG FEE LTSRN,

¥, AREL Y AVWTEVTAEEEBRRE R
FBZLICXD, DHRBICBT BIEN o, PR
Heo, DHEEH,, EROBMOLEN o, ERORH
ROEE 31T 5 BRMEBAE v » 2 OUICERORR
RIDER 4H, BREEND, 205 L, DHEHRE

6f DPWEIAONWTREN L ) BREVPLBLETH D, T
mbb, HREIARBBEBIIC—HREIRBIZH ST
LEDBETHIN, ZORDDOHELLT, 220FK
RELOND, 1 OREFECL ) TEET HHETH
D, D1 DIFFEDHENE CHEEICEERLEPTAHE
BEE® (uy =0 IZRED) 2T IHETHD. 0 K
X XORBIHAEEBRTEFRT3HE0LOIC, &
IEEHREBOEBER Y ED DLENS D L EITH,
HAUEBOKEZZR L TRET ILERH D,

FRLE S BEEZAVWT, EBHEK cv BT e ~

log 6 ‘BREMRUTOFIHICL Y RES N B,

@ FLTHAHMEOCEHEHZELDFOFE
FEEORMIZIEWT, $#RAA EREOEHIEH
of =0, THECHEMIE, 6§=0—u, ZitH
L, (355)REAVTFEZRET Do

@ FHUTHA 4H) /Ho DEE
IR AH, DEEEIHIELL D, B ORRE ¢ (TR
5@&2*b,%awwmﬁéuﬂfé¥%va 
4Ho/Ho XD,

® HEBHRE co DIRE
@D, QX VRO FRY 4Hy/Hy, DiEL Y E - 3.
7 % HWT ¢, /(RH) &R, BNEERRUY
BB E Ho XV EFBHEE co TRET 50

@ LTHESMEOMBEL er R epDFHE
®TR®I ¢o/(RHy) DfEL AH /HoDELY ,
B— 3.5 % ATk EREORKRE er Z XD,
F7ABIZ LT ¢o/(RHy) & 4Ho/Ho DEH HHE
— 3.6 AVWTHAGTIREICRIT DHEL ¢ &
Kb 2,

® ¢~ logo’BifR
B i R L T RSMEORHIEN LG
TABBEOEGEE ey b TBHZEIZE) e~
log 6'BAGERRD HND, ZDHE, LETEADEHN
FRIZOWT ¢ ~ log 0'BIFRARD HNLD, HEIX
HE—HTBRETHBZINT, EFwFhpr—H%
RKHTREFIFEv. LrL, BRICEZRARRELT
BEh, —RLAVWSAICRBEYZABERLETH
B, e AHENRAREDOBEOSRIZIHEED
EEE LB, HEEENRRREDILALNIHAEIC
2, BWRBEIZIIRDLNTWIHDOAZKRAT
BRYDABOHFRER b D,

® FHEEILT 0’ DRE
EBEE co DEXLEBGHICH L TEDTSH
Bi2ik, PHEEGT 6.,/ DEEZRYD, ZOMEICH
LT ¢, DiiZ 7o v t THLEND D, ZDOHE,



FHEFILT 0./ 1@ TR e ~ log 6’BAFELD
TR o0, ICHIET BIENE LTRD BN B,
FIRBEL ¢,, T KRDBAFRE D KD B,
1+eg, = (1+eo)(1- %gi) (5.4)
5.6 BEDREBHER
EEZOLRBRBERLOEBEREZ ABNICRET DS
BERE L, ZOHEDOZ YK ZRHAT B, B
KhEEHTDA5 ) —RBEBOB O TAEEETRARE
Lo " URBER, RRAGRURBREROBE
BEROEBY TH B,
561 BUOTAREEZHAREE
ZORBROTAHHAER, WERKHIZR, EHEES
RUBEHECA I DERENS, RI-5.4ICKEBD
BAN%, BE- 51 CAZBOLEY T, BMWERE
XARERIIN L TH—EDPTHEENEBLNE LS
 ERLEbOCHREEBEY 221, CTAHER
44%x107 mm/min ~50mm/min ¥ CEHEAETH D,
FEBIZL VBRAXERIET 15.0 kgf/an® ( AR 60mm)
ECOEMABTETHY, HRLTILNAERCIELT
EERBRUKHBEIOIIZ 5N, EESBIIAT
VVART 4 ;-/b&Zf7 7 U A BUCHTE 10 kaf /em®
TOBBEDRNBBORRBROBAICHERAL, BEIiX 05
kgf /en® AT OB PMNENFEIROABROBEICHHT 3,
ERABONERBEE LT LAL, 77rva—74
VIRREZENTND, EBEABONIHKIZER60mn,
H&130mm, HEREMAOE ST 100 mm F CHSEET

Com pressr

Back pressure
Recorder age
Stress Transducer
Regulator
Valve
hd =
/ Specimen Pressure Head Tank
N
Z-Amplifier

Pore Water Pressure

B—5.4 BEREELOLOOECTAHAEREEEAR
FERMX

FH-51 BRBLAEUTAL2EEEERRER

Hd. BHEA M VICEHABOS N LEBIET 5720,
0=V YZ7RERIDTFTbhTW3B, EFRBRORAEL
TRMADKENIBHTCA b YRUTHERT A 2 L 0ft
REICETIEAICEATNCENTRBICL), BEBO
HEZSERVEYEERNT 3, £/, #RAGERIC
BT BHEBAKETEEEMBAESFC X DHEIEN S,

A STICHBRAKEDRHMBIN RIS HEBIC L ) #
WHF BB, KEVIEABIICH LTk, &8 10kef
/e’ DENERE (FMBE ) RUBE 5.0kgf /e? D
EBKERHES (BB TE PMS—5) AV, &G
NERIH L TiX, BE 0.5 kef/an® DEHTHR (ST
B®EFT, PS25-05 ) RUFEE 0.5 kaf /o’ DRI KE
B2 (S THRA, PM10-05 ) # A3, Wih
DHEITHREENEBRUBBKERXT 2 4 L £0
FA-RIZEDVEHRT IV ELERVBEA Yy YRS
ZiiEgEsh s,

56.2 ¥

HBICH A L BRI BRABMR OBE S ) R L
bDTHY, BAEORRIZHGFEALL D TH B,

BRSheAT L8, AR, S92 EARBALTY
Z0TCINEARBBHEBICHTTEEL, 0074 mm D




AL EBLTAMBDERELTTE20EI B4R
BHEER L. ZORITEKEL200~300 2BEICH
gxh, RBRiciEhik, FEMELOYEHBRETIE4
BEOR-AJIIRTLEBYITH S,

5.6.3 BRRAERURBRLH

5.6.1 CRNEBRREBOEFEABAEICS Y —

ARBHL, §KH200~230%D X5 ) —RABEZE

BABORIZI0~50mm DESETHEE, GHILT 0
= 0008 ~ 0103 kgf/m*ICHYTIILBEDEEY
BEL, 24 BHOTE#EET -7, FEBDOBMNITE
VPTAEEEFRBREROARICLEZRBE SE
FTBRZLTHD, NELTILHEREERLT, £

COWMPRER HIZLHT IV, PESWEHFEROFEE

FHEICHARDIHEITE, PPRBITEZ0EN PEN
AR EDRETBZLHREE LWARARE DI HD
ENEBRBOGBERKENRE (#RGOHENE) TH
3, EMEICE D TFEBOE, BERICLO RS FRHNE
DB FEFEOPC BT ENOTERSFHAIC
BRENCBRHEBIZIVRBENIENERERLALED
PDERLRE (FMEEDEM) 2T 27 BEDXSIC
LT, FEERTHOHAGES Ho LI RDLNBH
Bl eo RUEDEBICEFEBBATREE N TNEIEN

00 FROTHEEEFERBTOMMRE (eo, 00 )
L L7,

EHEI LD FEERTH, HAGHEBOBRB A+
vEry 7L, TORBLICOTAEEEEARLH
WL, ECTAEEEBEARERF, BUT4H, BR
fh - T RSRE OSEL R UG R ER O RBKEZ 3
FELo R— 51 ILRREBHETRT,

564 FHBREROHE
BRBHLEZBOTAEERGCEST 280, 864
GOMMAREE BEEIZT BLERH D, TOLHOLE
LT, WFNhOBFICHEMEICL ) TEHFTHHE
b LAY

05 —T—T T T T 1T+ 1 1 1110
E 04 18
D L
% s 7
Z 0 I 16 £
3 02 z
° = L u 14 <
o1t —— 42
X —
I gt
. XX
o) (RS Y TN WA NN NN TN T NN NN N S E S |
(0] 100 200 300 °
Time (min)

B-55 TEUTAEEETERKHG

24 BEIOFERIC L) DHIREBORE Thic s
L, ~EPEMEEYFOBCTAEREERRRE
ERE Lz, MERUCBRHHBBKEDRZRICIET v 2 A H
A b A= B BBV, B- 5.6 Z0ROHERCFHER
1 E OB R E OB B OBAR R T B
BER=2748%x10"%a/min I2X D 8 KIET 0.5 kef
it CROTHEERECEBET > R TH 5.

BETH OB T AEEEERBROERN O KO TAH
DEEBLERBLTERGER co RV ¢ ~loga’ BifR%E 5.
5.2 DFHEIZ Lo TRE Lice BT — 2 DAER
UHEBRO—HE UTFICRT S

K- 5. 2R FUCTHEEERRBROR T — s OF — &

®-51  FUOTHEERBRORREH
FEHH O 2 B FE R ABR BARR B
REE-ES | pfeklt |9 E S | DHMRE | OBEN | BEMLEE
wi (%) Hy (am) eo 04 (kgf /em®) | R (em/min)
H-1* 230 1.391 3.013 0.077 |3.07 x107
H-2* 230 1.963 © 2.958 0103 |307 ~
x H|H-3* 230 2518 3.950 0.014 |307 ~
H-6 230 2.370 4.205 0.008 | 2748 ~
H-8 ’ 206 2.155 3.650 0.025 2.726 ~
) sH: BABE10kgf/a’ [EHRIE, 5 kei/o® BF EXERESBER

D 2

BARE 0.5 kgf /o’ BHB LTINS EKERKSER



®-52 BUOTHEEEERROFT —2LAH

BEBHEFHRR CRS—TEST (SHEE) ®EAK (1)
Sample #* #& Test No. 6 ) £ A [z}
e 5. 915 1 EG, 2712 EEEN |~ et/m/my
FESE® HERE ) TEEA| -4 2
8 3.545cm = H, 0. 455 cm RE - 549X 1074 kgf/am?/mV
D & DR BITEK | 5 207104 :
H, 2. 370 cm o 4. 205 ERE 2.307X107* kgf/am®/mV
ERTEE 34.74 gt AL 0.0081 kgf/exf | ZHLHEE | 2 748X 107 em/min
0
® @ ® 0] ® .
t
No. (min) = fir s h (k) @ w h (F) £ X E T & K E
min -
4H, (m) |& &| op(et/am?®) (B & | op(kgf/m®) | & % | wlkef/m?) | up(kegf/m?)
0 149 0. 02308 65 0. 015
0 0 (0. 0081) (=u*) 0
1 1 30x107° 216 0. 0335 109 0. 0251 ~ 0.0101
2 10 285 » 291 0. 0451 153 0.0353 0. 0203
3 40 | 109.5 « 338 0. 0524 184 0. 0424 0. 0274 .
4 60 | 164.7 ~ 382 0. 0592 214 0. 0494 0. 0344
5 80 | 2200 ~ 435 0. 0674 247 0. 0570 0. 0420
6 | 100 | 2740 ~ 493 0. 0764 283 0. 0653 0. 0503
7| 120 | 3300 ~ 565 0. 0875 316 0. 0729 0. 0579
8 | 145 | 4000 ~ ) 643 0. 0996 331 0. 0764 0. 0614
9| 170 | 4680 ~ 773 0.1197 400 0. 0923 0. 0773
10 | 200 |5490 ~ 966 0. 1496 459 0. 1059 0. 0909
11| 22 |620 ~ 1, 148 0.1771 502 0.1158 0. 1008
12 | 240 | 6580 . 1, 383 0. 2142 554 0.1278 0.1128
13 | 260 | 7145 ~ 1, 688 0. 2615 608 0. 1403 0. 1253
14 | 270 | 7420 1,871 0. 2898 625 0. 1442 0. 1292
15 | 280 | 769.0 ~ 2,110 0. 3268 669 0. 1543 0. 1393
16 | 290 | 796.0 ~ 2, 366 0. 3665 699 0. 1613 0. 1463
17 | 300 | 8240 ~ 2,716 0. 4207 757 0. 1746 0. 1596
18 | 305 |80 ~ 2,879 0. 4459 767 0. 1769 0. 1619
19 | 310 | 8520 « 3, 080 0. 4771 792 0.1827 0. 1677
20
« u, I BKE

Y- FERAG, R-EIRFHEBROHAEZTT. -5 @ FPHUFR JH,/H OHE
QILRECTAHEEETRBRIZLIORDONAEREF -2 O EBEN c, DBRE :
B—HELTREATVS, ZhbOdT, DHRBICE D, QL YV ROAEFRY 4H, /H D% E— 3.7 D

FBHEPILT of RFEERT ROGAHDHRIZL R tie7ey b33 (HE68BE). REY co/(RH) .
HohB, ThbL, EFRTROBREMBAER 0T DEEFEALY, R—5.31BAT 5. RRU Ho D
bBZL, o, HHUENZLENEVBKELE LS B2 5, FHOTRIH/Hy iZR T BEBHEE o
T LI ORDOENG, K- 5 2RLAET — 4 & ERD B, ’
DROFIAIC LIchio TEEFH co B e~logd' B @ LTHABEORBYE ep R ep DEHE
FRREEND, @TRSD% ¢/ (RHy) DEL 4H, /H, DIELY,
® ETEREACHGIENRY FOSE B— 3.5 2 AVTHRAGEBOERI (1+6,)/(1+eq)
DMK er 2RD (B-5.788B), ¥/, BH-
p= loglo~u)—log oy 5.6 & AN THRBESOESRE (1+60)/(1+6p)

log 6 — log G,/

L DEBt ep ¥ RD D, (H-5.828K),
DEZEEHET 3,
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BWTERLERBRICEDVBREN S, ¢~ loga’ B
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WV EhT s 7e vy bFHZLICLD, 8
REOFEBOMKE ep LEBOBRICHOBERKR, Eic
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+ > }230 0077 1391 3070
4 ¥ -
+ 2 }230 o103 1963 3070
x L]
r Y o }230 0014 2518 3070
®© R Black: Measured at Top
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hizl b, BRRFESICRIT D ¢ ~ log 0'BIROIL
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ARV AFHYULAEDZBRNLH D, ZDX5RBEITE,
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b, g, BAOLEREINE LS,
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{5 H BIR OEBEEONEIZ W THER L, E5ETH
RO THEEEERAREE 4L LT, URARE
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ERERET 5L BN EL 23, ZOBAOEYEH
BRICN LT, S5 F TR~ HEIC X D RIGAEETH B,
ELRBMNENEBIC R LTIz, ERRHELD WS
EXAXEHLE), EEBRICIVABT 30ES% L
2%, D &5 KBEILNTIZ BN TEYILH~BKLL
DB T OFE ST 3 BRE VI BT 35,
HE DN BRIC BN TURTERE Wz 58RI H 5
DHPEHALNCTEIZLiE, BRBHBOUT FTRHED
FEREORMBIC BLEE 2B NHEERK BT BEFRHE %
LOBMICTHLEVIACBVWTEYHTH 5,

BELHTIZ BT 2BEBHLOEBHE DV
+AEFRRITHORTVAENE S TH B2, EBIEH~
FEI UL DEF LRI DWW T, EBMTRLB S WK
REZIDVRAALNTNS,

KREAC BT 3 ATHRERBIC RT3 EBRRN
Bjerrum— Rosenquist? i kD TbhbhTwa, #Ei3 ¢
13cmX50cmDBBRICALBSODOHL L EX =&,

2y REBLTATIHBBEEED, RBBICHEMLT
FEELE, BERMCIsEERBREEHBLTWS,
ZOFHEIZ LD 0.004 kgf /em?~ 0.4 kgf/cm® DE
B BB ~ BRI HBIGR & RD T 5,

-5, Peynirciogtu”'iﬂ@kgﬁil)‘"o’l’éﬁﬁﬁi@

REOT VIO HBBEEE T 5 EE EOFEIC A
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DEBE N~ EXLOBHEERD TS, E6KFA—R
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R FERALAEABOBRERR w,, KL, KKk wiiw
>25w,,w =w~ 25w, RFww, D3 ODRE
SR BT, EECEERHERLON, 20
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£—-6.1 RBOYWENHEE
o g | G| | we| Ip B oE (%) AR
® | (%) B4 |onrsy | Hrn| (B

A K ]| 27 96.7 | 41.5| 55 2 87 40.1 51. 2 1. 0
B OA B | 265] 1253 | 386 | 8.7 221 53 4 24.5 13.8
BEEREE| 21 73.4 | 39.2 34.2 24.1 40.9 35.0 10.6
ZHEBHER| 257 1640 45.9 | 118.1 6.3 14.2 49.5 24.8
X BR B | 259 1028( 458 | 57.0| 200 43.0 37.0 18.1
RARE LT

B—South | 262| 59.4 | 350 24. 4 15. 4 49.6 35.0 7.5

B—North 2 63 97.6 48. 2 49. 4 2.3 53.7 44.0 12.7

C—South 267! 97.3| 444 529 1.7 61.8 36.5 13. 2

C—North 2. 64 78.9 | 39.3 39.6 6.8 65. 2 38.0 10.3
X & B R ,

B—-Site 272 922 39.2 53.0 24. 9 39.3 35. 8 22.7*

C—Site 2.70 88.0 35.7 52. 3 13.5 50.5 36.0 14.6%*

E-Site 271 | 66.3| 323| 340 8.0 | 6L0 3L0| 1L8%*

H-Site 2. 70 70. 4 34.9 35.5 12.0 53.0 35.0 12.6%*

J—Site 271 96 0 38.5 57.5 10.1 45.9 44.0 18.4*
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R-62 BUTHEEEEABRORAREH

sive - B | A | s | it | o) | ) R
w;, (%) | H, (em)| X em?) | B(em/min)
H-1* 230 1.391 | 3.013 | 0.077 3.07x1073

.| H-2* 230 1.963 | 2958 | 0.103 | 3.07

A % |H-3* 230 2.518 | 3.950 | 0.014 307 7

H-6 230 2,370 | 4.205 | 0.008 | 2748 r

H-8 206 2.155 | 3.650. [ 0.025 2.726 ¢
| T 231 1. 505 | 3.295 | 0.050 | 2.700x10°°

® R T-2 232 1.555 | 3.291 | 0.054 | 2717 ~»
Y-1 219 1. 425 | 2130 | 0.019 | 2.713x1073

ol Y-2 108 1.655 | 22033 | 0.034 | 2722 -~
N—1 461 2,105 [10.216 | 0.013 | 2.733x107°

aHE N-2 458 1.575 | 8830 | 0.010 | 2729 =
0-1 338 1. 470 | 5.257 | 0.044 | 2.713x107°

x & 0-2 320 1. 430 | 5.604 | 0.027 | 2723
BS-1 128 1.905 | 2132 | 0.034 | 2703x107°

BS-2 121 2. 005 | 2.037 | 0.059 2.739 7

BN—-1 193 | 1.640 | 3.295 | 0.044 | 2717 #

R A | BN-2 191 1. 870 | 3.430 | 0.031 2.738 #

E Wb |CcS-1 207 1.455 | 2996 | 0.054 | 2.681 ~

CS-2 196 1. 780 | 3.221 | 0.045 2.646

CN-1 149 1.650 | 2552 | 0.047 | 2715

CN-2 153 | 1.485 | 2381 | 0.037 | 2637 #

B-1 320 3.586 | 4630 | 0.013 | 5496 ~

B—2 247 2.750 | 4.084 | 0.038 5.465 7

Cc—-1 373 2.663 | 4559 | 0.052 | 5.543 »

C-2 272 4.172 | 4.885 | 0.011 5.485 7

E—-1 156 4.472 | 22789 | 0.022 | 5.452 ~

x & E—2 155 4.252 [ 2770 | 0.040 | 5.488

H-1 160 1.912 | 2800 | 0.037 | 5.547

H-2 160 1.805| 2.602 | 0.076 | 5.592 =

J—2 211 4.074 | 3.885 | 0.031 5.456

J—3* 213 3889 | 3.501 | 0.043 | 5.446

E) *HIEAFE 10kgf/em’ LHREE, 5 kgf/em® B

K ER B
&H . BAARE  05kgf/cn’

N RUTARUK ERH 36 /A




x- 6.3 UBRRBROARLRH

% N & ekt | MR & P HMBRKL
w; (%) | H; (em) 6
287 35.7 8 118
483 35.8 18. 419
X B K 800 34.8 38. 603
938 34.7 49. 796
1, 712 34.9 78. 556
266 |36.1 —33.8 7.574 — 7.477
EHABR: 397 | 385 — 352 | 11.689 —11.577
640 | 359 —33.8 | 20 641 — 20.299
199 | 354 —33.0 5 773~ 5.862
BERERL 235 | 358 — 328 7.024 — 7.023
342 | 348 — 365 | 10 423— 10.623
494 | 343 —32.8 | 15 367 — 15.232
A2HEEBEHEL 727 | 349 — 339 | 26.656 — 24.127
1,020 | 358 — 339 | 38 290— 38 247
308 | 340 — 359 9.119— 9.271
X B &R 436 34.9 13.719 '
556 | 349 — 33.9 | 18 191 — 18.276
(B—S 124 | 349 —33.9 3.389— 3.389
bﬁ?ﬁ‘é’lﬂ%l B—N 191 | 330 —385 5.399— 5.351
/o o c-8 207 | 339 —35.9 5. 870 — 5.935
L C—-N 157 | 328 — 35.9 4.239— 4.240
[ B 382 (351 —36.0 | 11.627 —11.664
397 79.1 11.529
C 381 | 350 —36.0 | 12168— 12.192.
379 79. 4 10. 884
AKEBERIH E 249 | 341 —35.0 7. 468 — 7.432
390 | 340 —347 | 11661 — 12.066
H 266 | 350 — 35.1 8.056 — 8.070
385 | 358 —33.8 | 12 362— 12715
304 79.1 8. 611
J 382 | 35.88—34.95| 11.899 — 11.783
¥ 400 79.1 12 043
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A § 0.25 0.25 0.5 0.5 0.5 0.50 L0

0.6 10 1.0 1.0 2.5
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®—8.3

xX B & R

BT H2EEEEARAR

g »® E ® B &

mo (em’/kef) ¢, (em'/min) mo( cm’/kgf) ¢,(em?/ min)
Spg (SR | REES (UTAEE| 0,/=20 |0,/ =10 |0,/=20 |0,/=10 p’“’f'}m, Au @20, =20 0,/=10 | 0,/=20 | 7,/ =10 p";"’m, ﬁﬁﬂ%
%/ min) | kgi/em® | kgf/em® | kgf/em? | kgf/em® gt /fem kgf/em® |kgf/em? |kgf/em® | kgf/cm? ket/e .p“'w
Mix. | A% |H2-2-A 0.125 |4.80x10%]|1.09%107? |1.25x107{1.70x107" | 0.68 | R- 11 |4.80x107|112x107% [Lo0x10"|1.37x10*| 0.64 115
Na 2 H-2-2-B 0125 .|4.65x107|118x107 |89 x10%[1.35x107| 0.80 | R-12 |5.00x107|L12x107 |7.30x107 |1.27x10™| 0.63 1.36
H-2-2C 0.125 |4.90x10°|108x 107 |1.10x107(1.61x10" | 0.78 | R- 14 |5.00x10% |1.12x107 [8.00x107 [1.39%10™| 0.51 1.32
H-2-1-A 0.25 |4.60x107%{104x10 [1.03x10"|110x10™"} 0.85 144
H-2-1-D 0.25 |4.90x10%|115x10° |1.18x107[1.63x107"| 0.75 | £ & . 0.59 1.27
Mix. | A% |H-3-1-B 0.125 |6.00x10%|L11x10% |6.70x10%|9.10x10°| 0.73 | R-16 [5.40%x107 [1.16X10° [4.60X107|9.00x107| 0.88 0.89
Na3 H-3-1-D 0.125 |5.00%10%|1.25x10° |6.30x10?|8.40x107°| 100 | R-17 {5.70x107 {1.20x107 [4.00x107 | 8.40x10°| 0.81 1.22
H-3-1-F 0.125 |5.10x10%|1.29% 10 |6.70x107[8.30x10%| 110 | R- 18 {6.00x107 |1.23x107 [3.80x107% [7.80x 107| 0.85 1.34
H3-2-C 0.25 |5.40x10%|1.20x10 |8.50x10%[9.30x10%| 0.97 | R-19 |580x107|1.20x107 (4.80x10? [7.70x10%| 0.84 118
H3-2-F 0.25 |4.60x10%|1.20x102 {1.07x107|8.10x10%| 109 | R-20 {560x107 |1.23X107 |4.00x107 [8.80x107| 0.74 1.33
H3-2-H 0.25 5.30x10%[ 1.11x 10 {5.30x10?|6.80x10°| 107 | F &5 0.82 1.30
Mix. | A%k |H-4-3-C 0.125 |5.00x107|110x10% |8 20x10%[1.30x10%| 0.91 | R-12 |5.10x10? |1.10x10™ 800107 [1.20x 10™] 0.69 1.20
N 4 H-4-1-B 0.25 |5.55x107|110x107 |8 20x10%[1.40x107| 0.97 | R-13 |5.50x10% |1 I5X10° [7.55X107? | 1.40x107| 0.82 128
H-4-1-F 0.25 |[5.70x10%|112x107 |1.00x107| 1.30x107 | 1.03 136
H4-2-A 0.50 |6.10x10%|1L11x107 |1 oox}o* 145107 115 151
H-4-2-8 0.50 [5.30x10%|L11x10% |1.15x107[140x107| L25 | ¥ #5 0.76 1.64
Mix. | AE |H5-1-A 0.25 |[4.80x10%|980x10™ |2 70x107[7.00x10%| 110 | R- 16 [4.50%x107{9.80x10°° |5.00x10%]1.04X10"| 0.81 1.36
No5 H-5-2-A 0.50 |6.00x10%|1.00x102 |7.60x107|7.20x10"| 1.43 | R-17 [4.50x107 [1.03x107 |5.30x107% | 1.05X107| 0.71 177
H5-3-B 100 |3.20x10%[1.00x 10 [1.00x10°{8.00x107 | 260 | R-18 |4.50x107 |1.03x107 [4.70X107 912X 10| 082 321
R-19 |4.60x107|1.03x10% |5.40x107 |1.04x 10| ©.89
F B 0.81
B#: |H5-2-1 0.125 |4.50x10%|840x103 [6.20x10%]1.07x10”| 0.65 | R- 51 [510%10% |6.20x107 |5.00x107% | 1.07x10*| 0.64 103
H-5-2-2 0.125 |4.20x10?|7.50x 10 |6.40x107|1.22x107| 0.60 | R-52 |4.40x10° |8.50x10°° |4.90x107 [ 1.16x 10| 0.62 0.95
H-5-1-1 0.25 |4.75x10%]|9.00x10° [5.60%107|1.13x10"| 0.75 119
H5-1-2 0.25 [5.20x10%|790x10™ [5.50x107%|1.07%x10™| 0.84 1.33
H-5-1-3 0.25 | 4.90x107|7.70x107 | 5.60x107| L.10x107| 0.67 | F ¥ ) 0.63 1.06
Mix. | A |H-6-1-E 0.25 |4.30x107%|800x10° |4.80x107(1.10x10°| 1.05 || R- 16 |4.00x107 |7.70x10° [5.50x167 | 9.44x 10| 0.56 1. 81
No6 . H-6-3-A 0.50 3.60x107 | 850x 10 |5.50x107|9.20x107*| 1.25 || R-17 |4.20x107 [8.40x107°|4.70x107 | 8.83x10?| 0.53 216
H6-2-C 1. 00 2.40x107% | 950x10° | 2 80x10°| L50x10°| 210 | R- 18 |4.10x10% |8.80x107 [6.00x162 |8.77%10?| 0.56 3.62
R- 19 [4.10x10% [820X10° | 4.40x107 [8.54%10%( 0.56
R-20 |4.30x107 |8.40x107° [5.40x107 [8.50% 10%| 0.67
¥ 3 0.58
Bk |H6-3-1 0.125 |4.30x107|7.20x107 |4.70x102;8.30%107| 0.73 | R- 61 |410x107 [7.80x107 |5.20x107 | 8.80% 10%| 0.70 107
H6-3-3 0.125 |4.20x107|6.45x10™ |5.10x10?{880x10%| 0.80 | R-62 |390x107 |7.80x107% 4.50x107|9.20x 107 0.74 118
H6-1-1 0.25 |4.40x10?|930x10™ |6.90x10?|8.40x10°| 0.80 | R-63 |4.00x107 |8.20x10° |4.40%107 |8.80% 107 0.61 118
H6-1-3 0.25 |4.70x107|800x 10~ |7.80x10?|8.80x10°| 0.88 1.29
H6-1-5 0.25 4.60x10%[7.20x 107 |5.80x10%[8.20x10%| 0.87 | ¥ B 0.68 1.28
Mix. | A¥% [H-7-1C 0.25 2.90x 107 600x 10 | 1. 15x10°[300x10° | 107 || R-11 3.00x10° |6.00x107 [1.55x107"' | 4.4 x10™| 0.83 1.34
Na 7 H-7-2-A 0.50 |3.00x10%|600x10™ [1.45x10°|4.00x10°| 1.33 || R-12 |315x10° |6.00x10° [1.90x10™" |3.00x107| o0.82 1.66
H-7-3-D 100 |200x10%|600x 107 [4.50x10°]5.50%10°| 1.75 || R-13 [3.30x10? [6.10x107 | 1.90x10" |3.40x 10| 0.74 219
o] ’ 0. 80
B |H-7-2-2 0.125 |2 60x107|5.60x 10~ |9.80x107|830x10*| 0.89 | R-71 |270x107 |5.00x10° |1.50x10" [ 4.80% 10| 0.64 119
H-7-2-4 0.125 |2 30x10%|5.60x 10~ |5.70x107(7.00x10*| 0.95 | R- 72 |280x107 |5.40x10™ |1.40x10" [ 5.60%10™| 0.82 127
H-7-1-6 0.25 |255%107%|485x10° |250x107|5.30x10"| 0.83 | R-73 |260%10% {5.30x10° |1.50x107 [ Lo3x1d | 0.75.| 111
ci |H-7-3-1N| 0.125 |2 60x10%]|480x10~ {250x107?|9.60x10*%| 0.85 | R-74 |255x10° [530x10° |1.70x10" | 8.70x10*| 0.78 113
H-7-2-2N| 050 |[230x10%[500x10™ {2 70x107|6.40x107| 0.93 | ¥ 3 0.75 147
Mix. | A%k |H8-1C 0.50 |1.30x10%|330x 10~ {1.95x10°}4.70x10°| 0.60 | R- 11 |1.60x107 |3.80x107 [2.00x10° [4.00x10° | 0.55 102
N 8 H-8-2-B 1.00 1.23x107|370x 10~ [3.80x10°|8.20x10° [ 0.72 | R-12 |1.65x107 [370x10° [1.90x10° | 311x10°| 0.59 1.22
H-8-3-B 2.50 1.40%10°|395x10= | 4.50x10°(9.00x10° [ 0.73 | R-14 [1.70x10® [360x107 [1.40x10° | 261X 10°| 0.63 124
E 5 0. 59
B#: |H8-1-2R| 0.25 1.61x10%| 36410~ [ 1.84x10°|395x10°| 0.50 | R-14 |1.45x107 |320x10° |9.80X107" | 1.70x10° | 0.47 1.04
H-8-2-3R| 050 |[156x10%|358x10™ |8.98x107|264x10°| 0.47 | R-15 [1.50x107° |360x107 |1.65x10° [ 1.50x10° | 0. 45 0.98
H8-3-1R| 100 |1.62x10%[368x10™ [1.07x10°|282x10°[ 0.52 | R-19 [1.55%10% [365x10° [1.85x10° | 1.80x10°| ©.52 108
c#: |H8-1-IN| 025 |1.50x107|380x 107 [230%x10°{3.50x10°| 0.52 1.08
H-8-2-IN| 050 |1.60x10%}380x10~ [2 60x10°|450x10°| 0.57 | ¢ 35 0.48 119
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€ O0I[oH-7-1-c 025 & 7]
oH-7-1-6 025 B
| s H-7-3-IN Q125 C ~
s H-7-2-2N 050 C
* \S
0002 ! I | 1 1 | 1 1
003 ol 10 \ 10 2030
o, (kgf/em®)
H—8.18a m,~0,, BIRICRIFTRRE

DYE (Mix.No.7 RH)
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) .

L R ° ]
[] o o
o
1.O ° s
= .
— -
£ b B AF"J
. TEST Re(%/min) Method
© F{oH-7-1-C 025 A T T TeorT
OH-7-1-6 025 B * LAY
oub[sH73N oies ¢ _%f"' Rethod
[ aH-7-2-2N 050 ¢ ¥ B
005 1 1 ! ] 1 ! 1 1
003 ol 10 10 20

o (kgt/cm') )
cv~ 0oy BIRIZRIE TR
DEE (Mix.No. 758 )

E—8.18b

8.6 EMHIBRUETTEHRICRETUOTHEEZD

we

BATIZ BT, EROMELFRHIR L TO T ARE
Re=020%/min BELUTZ AVIUIBEEEBARER
LORIGBBREFTHBZ LER LI BELARHIHL
Tid, BEOETICLdEWBRERAEL LD LR
b, PTFAREENPS WL BEEBRKEDOHKIE 4
C, WEMERKE EOMBKERBONRL L5
HARHB, £ZT, BELRARICH L ik HERHC
HLTRAVWEZELIKREY R: 2BVWTRBREZTV e~
log 0 BABRR T my, ¢, BECRFT O TAEEDOE
BEgatLr,

8.6.1 e~loga’' BHLUVTAEE

FRICAWEREGLD S E, HKEHBHEOE W (I,=
35~44) Mix.No.2, Mix.No.3 BT Mix.No.4 ¥
IZ2WTid, Mix.No.3 ABDOERICE DV ZD /A -7
DEBERRSEHZLHTES, Mix.No.3 ABD e
~log o’ BARIZOWTiZ, E—813 IZFT LT, 2
BROVTHEE Re=0125%/min R Re=0.25%/
minZ AVWEBEOREVRBLN TS, THHDRER
BB 508 D BAET RN T SN BRI
THBILERLTND, £ir, BEEFFEARBRIL LD ¢
~log 0/ BAtk & DR IZ OV TIE, Re=025%/min
UFTOrTAEEEZ VWL, e~log o’ BAGRIZEIT 3
PEYDRVHIGETRT LB ABOEREEN BT
xhd,

Mix.No.2 355 Mix.No.4 Af k TORBHITH L
Ti&k Re=0.25%/min U TOPTAHEESE B, 5
BELRDIEBVWOTAEBEEYAVAILATEHLE
AbNBDARGTY, BMAKEDCRERENEMS, Tr
LABWOTAREZ BWE3284< k5. TN

BBAHD, Mix.No.5 B LI BFOEVRARIZON
Tid, 2RVBVWOTAEEEAVWED TAREESR
ABRE R L,

H—8.19 RtF ®M—8.201F Mix.No.5 (I,=281) &
U Mix.No.7 (I;=128)IZ2VWT R:=025, 050 &
UF10%/min 8T 5 e~log o’ BBGRERT, EXEH
RBRA4BOIS>EBELRZTLFNOR LI RERL T
%o Mix.No.5 B7 [fix.No.7 AR L 3V FTAEEDE
HhRVARCEDA TR, PTAEEOHMIZE
HIRVCEMBESRNELAZD Re=025%/min DFFD ¢~
log 6/ BIFRAEREFRRD e~log 0/ BARD LRIC
EFRIELTWD, ZDZ 5, Mix.No. 7REDHE
HEONRVEVEES LR L THOTAEEOHEENR

L4—— T T T T T T
Mix No.5 (A Method)
- %ﬁ;\(} _
@ 10 v i
Test No. Re(%/min)
OH-5-1-A 0.25
xH-5-2-A 0.50
v H-5-3-A 1.00 ]
= Std Test
! | ! ! I ]
003 [o]] 10 ’ 10 20
o’ (kgf/cm®)
E—8.19 e~logo’ BFRICRIFTOTHEE
DEE (Mix.No. 5 &K, ALK)
12— T T T T T T
Mix No.7 (A Method)
1.0~ =
Test No. Re(%/min)
| eH-7-1-C 025 —
x H-7-2-A 0.50
vH-7-3-D 1.00 |
o |
— Std Test
05 <1
[+
04 i ] ] !
003 0.l , 10 10 20
o’ (kgf/cm®)
EB—820 e~logo’' BARICRIZTOTARE
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BRbN, EEEFTRBER L ORIEH L VI BARD,
R¢=025%/min BEUTERAVWAIREZLERLTE
D, &£, Him X, FNEWELBBAKESRESE
5 B0EY, R=025%/min BEDQVTAEE T+
THBZLERL TS, ZOZLRXEFRERIEH O
FTHEEDOBGRS 5 VIXRMBAES 4 L OBBRIC LD
2, EB, BT ZLET B,

862 HEZBEHRLOTAEE
HEMBROBEW I/ V- 7ORE L OEMERETS
AFE LT, Mix.No.3 EBEZEY Lif, Z0RBD
Mo RU ¢y BUKRIFT O THAEEOHELZH—8.16
a RUE—8.16b IZRT, 2 MEDO U F*AEEL v
BRI, VTREEICLD mo RU ¢ SO RRIZE
LAEBRDONT, 025%/min BELTOOPFHHEE
FAVCNIEEERERRER L RIFAMIGERT LS

02— T

T T T T
Mix No. 5 (A Method)
0.1 7]

i }/XM/SM Test |

. '
% ° Lo
& g KY(
5 ’ X, |
> * %
€ N A
P8
ooopl 11 et —!
0.93 - 0l 10 10 20
a, (kgf /em?)
HB—821a m, Bl TREE
(Mix.No.5 ?ﬁﬁ' )
50 [ T T Test No. Re(%/min)
Mix No,SV(A Method) oH-5-1-A 025
: v xH-5-2-4 05
- v I °H-5-3-8B 1.0
IStd Test
10
< L
€
-~
€
K
S
ol
003 L2 L .
003 ol 10 o 20
a;,(kgf/cm?)
B—8.21b cv L O TAHEE

(Mix.No. 53%)

02 T T T T T T T T
Mix No.7 (A Method)
0.l ‘
N Std Test
— - o o -1
5 . X
L - 9 v Xy —
z .
00! - "oy, .
N
“33&\
0002 1 1 ) 1 1 1 1 1
003 ol 10 10 20

o (kgf/cm?)

H—8.22a m, BitL OFAEE

(Mix.No.7 &%)
100 T T T T T T T T
Mix No.7
| (A Method) Test No.  Re{%/min) 4
o H-7-1-C 0.25
v x H-7-2-A 0.5
| v H-7-3-D ,1.00
v
10 ° o v n
— — ) v v Vx *H
=
§ x M x i v v . Z :o o
g — < x O —
= oy x Yo
(8} °
10~ oo B
Std Test
0. 1 | 1 ! 1 1 I I
0.03 [oX] 1O 10 20
0., (kgf/em®)
K—8.22b ¢, Bl TAHEE
(Mix.No. 73 %)
BRENL T3, ’

EH—8.21a RUFH—8.21b iz Mix.No.5 RO m, &
U e Bt mT, £/, B—8.222a RU'E—8.22biz
Mix.No.7 &R D m, RV ¢, HEEEZTT. Zhbide
RYBEDOENBEDIDTHBH, mo RU ¢ SitEE
HUOTAHAEEDEENGRIBEZCBERLTWS,

BRBEFBERE m, I22WTHE, PTFARAEERKENE
BEFFR IR ZEEEEARBRER L ONEHEL X
50HRBLT, A2t L, ﬁiﬁﬁfﬁwﬁﬁﬁimtz VPN
EVEBCHNECRIERMRH D, —F, EBHE c.
ZonTik, P FAEEOHEN»AL)PAACEN TS
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D, OFHREERKENE ¢, BRELFMEN D, E
—8.21bRUE—8.22b DA, RERHELLTAE
ZRAWZIZY, Re=025%/min DOPTFLEER LT
SEEFETEABRERL OMIGIZEL, co OEZMEN K
EXHMEND. ZOBA, BT il CEORRI
FRAWBZLIZXY, ¢, DENEEEBERROERL
BELBREERTILERR LAY TH B,

HEDZE LD, Mix.No.7 ¥ (I,=128)BED
AR ET, OFAEE Re=025%/min BEX AWV =
LICEDZUB my RY ¢, EROBZZLMBTEBLE
abhd,

& SIS < 725 b BENIE B SUBR k R 4 1 R
RBHBZLICEY, Mo cp BHEIZOWTH ERL
I BEREBRBRER L OMEHEVWIBALLD

03 T T T T T 1 T T
o Std. Test for
Each Method
ol
2
€ -
L
E ool
TEST NO. Re(%/min) Method
© H-8-1-C 0.50 A
| [+H-8-2-B 1.00 A
o H-8-3-8B 2.50 A
o H-8-2-3R 0.50 B
- {#H-8-3-IR 1.00 B
‘ *H-8-I-IN 025 C
- t"- 8_21 I N '0-50 C 1 ] I 1 L
000! L -
003 ol 10 10 20
%oy (kgf/cm?)
B—823a m, BHittlvFHEE
(Mix. No. 8 ¥ )
30— T T T T T T T
|0 - [a] Dun -1
AD s
a o o o
— s o o "
Ay v s 0O0p O .
A
E o }"’6——‘ . /io? '1 o
~ = [ 1
£ 1
L
S or ~
| TEST NO Re(% /min) Method
Cc 0. A
100 A
1d._Test fi -8
BT, SHETE iR 4
- A +H-8-3-IR 1.00 B
+ B,C *H-8-1-IN 025 C
oy U/ . ,_, H-82-IN 050 ¢
0.03 [o]] 10 10 20
O (kaf /om?) A
B—823b ¢, LD FARE
(Mix.No. 8 &%)

BRBZYTIIAEL RS, BEORIBEVRESLRABT
25 Mix.No.8 D m, BV ¢, FiEEEH—8.23 a RUH
—8.23bIZRY, Mix.No.8HARHZI OV TiE, VoY
HHE (Re 205% /min ) Z AWk ¥iZ, Mix.No.5
RO Mix.No.7 BED my~ 0.y BRIZAZLN-HE,
Tibb, Atk BEFEEAAEZAEEGNET
ERBEEBRD LN, 52, PFLHEICHIDb S
TEEEERBRL "RDO7Teme ~ 0o R LIEFEL VY,
Thbb, BENETTBL me~0, TRESHSZL
DEMAX O THAEEDHETITLALZT AL kS,
F7, BERCHEEAVWHADERL IRENZVE
RRBLNTWE, —7, EBHE ¢ lc2WTE, Mix.
No.8 BEDBUHORELDHE, BEERBH,» L —#
BHRGEFRT 5 Z ENFERICHE L 25 I HERE
FERBRT -2 BBOEFES2ERNKR TV, FHMIZAS
LEVTAHREEERRD ¢, DEIZEEFEFEAROME
LD H D K&V, LAL, Mix.No.5 RUFMix.No.
TRBOB R BRBVWOTAEEEZHOTVWAIRS
BrbbT, PFAEECLS ¢, DHEZHEIRD
bhizv, RRAL L LTCEZAVARROBAIZS
FLAEBEDLRWERABOND, ThEDEEND
Mix. No.8 RbHZ DWW Tk, EXEFERREROHICH
BrdbosrEaALN, ZHIZOVWTIE, 8.7IcRBnWTx
LicHMickiTadnET 5,

863 EEBRRENLOIHEE

EVPTHEEEFRRBICBWTRD bW ERRRIG
NP, crs REEEBRROEBRRIEN p, ,,, £
—RICIEKEV, VTHEE R BRKES LB LAED
MBI XV KES D, BAETHV R ~IzBHEORELIC
XLTE, WEDH, P, cps/Pesra & 1.2~ 14BE
LTFEBEA3®), AR TEIRACTREELLT,
Re=02~025%/minBE XV NS THZLEHEL
7o

H—824 IR AL DBADEFERRGHOE T
AREE R ICHLTT ey P LEBDTHD, B—8.24
uiﬁiwf'%tﬁﬁ&f; 60&@1&2%&@%@#%20'@
2LOCBHLTHS,

H—8.24 Y VEERRIEHEICOVWTIE, A, B, C
B L 2RARGTEOEEIRBITANLELORD, =0
Tlike~logo’ BIRH B\ id log my ~ log 04, BIER
BRBRAEICIS NI L ERIEL TS,

—75, BEEICH L CREBRRIG RO $F 2%
BT 3BGRIIRE ~HiAETT. BESHENS
WL ( T, 350 BEL EoRtEL))icd LTS, ¢
FAEE R 020~0.25%/min BE £ CRREFRRIE
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50

®

M

A
¥
x
X
o
a
a
v

5

Pc,crs /Pe a0

05 ! ! 1 ! |
0.02 [o]] [Xe] 50
Re (% /min)
H—8.24 EFBRREILL O TAHEEDBIR
(BELHAR)

N L2~ LABRETH DY, OTARENRE HIE
755 L BHERAEVLOBE T EERRG I HiZ S
BICE RD DR L, BEBRROBWLOFEITIZE
BERICAETZEERE TSRV, I,23100
ToEBHEDLOBEIZIX, EBERRIEIE pe, crs/
Do, std CRIFTHEEHRIZZILA LRV, ZOZ LTk

ELOTAMBENCTAEEC LD RELEEBETT

Z0IFL, WELOBEITEEDRELIZLALZD
BRNZEERIEL TN B, LdisT, BansvWESR
BOLDBEITE, PTFAREEICOWTIREATERR
BECTERLY A TRIMEICARS, Thbb, HETE

REEOKZEOAFHBBKELZ REEE LN DI0EN
EWVWHZLiky, VTFARENOTREEZEETDHZ &M
DBELEAI,

8.7 ERTHICREIIBUHELLOLE

Mo~ 0of BIRRT co~0,/ IR KD BISHIR L ST
my B ¢ id—RICIEFBLNEFL TS, ESE
FEFRIBRD mo IZDWTIE, my~04d BIGRE My BRI
ey bTRLERBEGRFET S Z L3N TWS,
¥/, EREBEED o iI22WTiE, BEOLTHE
TREBRINIPOLLLT—E L AR INIHELEN
D—RIZIX, EREFHEBRICBWTHEIEKESE S,

..‘

-

10 T T T
§‘ n
o
\g 10+
é S

o § § )

m, at 6,710kgf/cm?

7 A-Method

»

E B-Method

| I | I

o) 10 20

30 40 50 60
Ip

B—8.25 GBEMER m, L I, DB
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T
5“@
B — S

I
> bEO
o

T

Cv (cm*min)
T

1 | |

CRS - Test 7
METHOD Re —
A 8 (% /min) n
o o 0.125 ]
s a 0.25 B

a [ 0.50
v 100
- 2.50

:[ Std. Test

+ 20h x60% Ring
}Ref,|8

J

@& 5S0hxIi50¢ Ring

P

Ll

[¢] 10 20

Ip

30 4. 50 60 70

B—8.26 EFTHHE c, & BHER I, OB

B, BENMNEWEEICRIENIEFRSEEICRS X
ITHD, TZ T, BEEBLINCHRIET D me B ¢o
DEERBEL, mo BT ¢, DBETICHT ZELE
MERARTAHLI,

B—8.25 3 FBA LD 0,/ =20 kgf/an® RV 04,
=100 kgf/cm® (BT SHBHEMRE m, ZTHEN
DRELABOBEER I, LTS a s FLEBD
ThHd, RBRFER IR SUICBREEERRDS

EOFHESRRIRENTWSD, B—8.25 X D Hih
L7c XD ICBHEEH I, OB hrboTRBRAED
EBIAONT, T, EREEERRERLETHIGL
TWBLEATIV, BEDEBLNICH TS m, DfEI
I, DEMRI0LETE, I, OFicrrbbTiELA
E—BTHY, I, H30LUTICRDL I,0HAPLLD
ICERFE ETRFEAT2HAN D B, ZDL 5 AMEA
B - BEICED LD E LD SN BBBEOR
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BLOERFERBRERICBVTIRHONS,

—7%, B—8.26 RERALABIzOoVWTHLh T
DEFBRE co~HFHIEN 0.0 BRIZBNWT, 0,/=10
kgf /em® (23835 ¢, BBEL, WHHER I, 8L T
RRLIHDTH D, PHIER I,= 599 (B3 7.5%)
ORABDEFLRE c JIBAFETIRYFK -7 KB LRK D

HKRTHD, B—8.26i0iF, ThFhoBREG1LRBE

BTSSR L7 EEFEABRER 3 ~ 4B & > X HF T
RENTWD, (£, RBRFERV O TAEE DK JHs
ENFNEREN TS, B—8.26 01k, £/, i
50T » e BA LRI T 5 EEBRBR R HA
BEZRTHDIRALALPRERABIC LI ER
REBD ¢, Dl ( 0, =480 kgf/cm? 12T B{EIZE
DRESETVS ) BERFNERENLTVS,
B—8.26 icB\T;
DEELEBICH LT, ARKKLI)BOTAEEERR
B ORDI o TEEEERBD SRDIzc, & Bw
BERT DI L, 1,=13~30DRK0AKICE R
RERIEEFTRARERE L VA D A SV HEEEZ RS,
ZNFAEZRAWES, BEMBKEDSRAGHTY
5O HEHREIZ L D BFMBEAEDERIMEHE/NFHE S h,
L7edioT, ¢, DEEZBAFML I L ICRIENRS -
TeliitadnltEiohs, ABEORESICH AL
TRELBESOICH OB X3RBROBRIT I, =
13~30DWHEADRARHIR L THERFEFBERBERE D
MINXRIFCH B, Mix.No.8RK (WG 79%, HTE
I, =6) KHLTR, ToTAEEERRBOLRIT
BEEEEAROBERL ICVEL A>TV 5, ZORE

I, 5330k (B9 504LF)

DEEORA LIS LTk, EEEBRRO ¢, OER
A DS DT B X 3 ICEOMEI < & ~ENHES h
TWB AR K EL, Thilgr f&iﬁﬁﬂi%‘a&%
RL¥+x vy 724 L3ERATHBLELIOND, ZDZ
LS 0IE R CREMAR 2 #oRB P Ic T 5 E

BEERROZERY I, ORPIZ2HrDLTIRTEI S

LA >TWBDIZHRL, EFKEE&&E( LichBBEHO
BEIZHLRVEY ¢, DEES LD ZEhBHIHEEH
BIZEThHD, Lch»T, BB L7 Mix. No. 8 RA¥
HEEI, =6 ) ICHNTD ¢, DFv v 7 XEREFTRAR
DECRIEYSH Y, BOTAHEEEERBRO ¢, B3%Y
Rk 52 TnBEELLND,

coDBEIRY I, et T2 EboEMITBHER I,
200l kT, ZREEEETIIRNS L, 20UTF
Wisdd ¢co BRWTHEENEDY, BETILEND
3,

8.8 BFEREBMROREME~OBA

881 B/ =

WL RLoPRE» S RSB OERIC L DB
DTRUEDOHBRAO—RE LT, ABHEROEET
FOBRKER S NI B RERBROR TR OBHAL
LD kT35,

IR 2850m DB RIER THA 5 7 ERICHEIE

BEnBILizn), bIRINKEBORHNEATIE,

FTTIZ2615mDBIART LTV, BB ETE
LT, r—v vRBEENRAShL, BEEORK
TEFEIEHICBE~Y Y FOBT, 24€8I0840
BL(BEXR), IEBICEBTOrE L (ZRFE

(c)Location .2
K type Caisson Q_I0km S 2
2I0xl70x|65 ® ®
Cen\e‘/ (230)
/ v +00 r"\_,_
BH 54 - I!SZ,P ) .
13.5 18 200~500kgf/stone
Z150 Ul I4O | 7 "
o ¥ =
150 V1000 kgfsione 2
200~500kgf/stone \,f}‘),
(a) Location of Pore Pressure Measurement (S
S
BH : Bore Hole

5 ) 4 f ’26\ >
\(\z 459\%&5

S1,S2: Settlement
Pl Pore Water Pressure

o] 100 200 300m
—_—tt—

,\z( o
(,zy %p( ~® (b)Arrangements of Structures at the Invesigation Site

E—8.27 #HMEWMEBERRY +EAEE A
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" BH-NO.54~1 BH-NO.54-2 . BH-NO.54-3

. Grading N : Grading N Grading N
%e . %o
50 0O 1000 50

0 1000
-20

8
o
SaES ER
o

o
O =

1 D O

1 0 0 O e 5 5 0 0

Elevation (m)

Elevation (m)

I 0 O

W 0 Y
118 I I A

[l AN

-75

EH—8.28a +HERKN

W) ATbh s, ERTEHMS, £HMORFERICE
D BERRBI BRI BOERICRET > K& A KEE
Zre7en'”, FROERIFOR - BLILHz>T
BHLOEBREFI N,

BB RERMADBBIIRBO L I EEHEL LD
TRHIEEX30~40mD v L b GFOFEEIZENBLS
BREINTWS, ZOBOHE RUERRME OB
BEROZEROKTE, BICEETHY, UTFTIRLE
FEGRZ O LI, HBTHERMORH « HIT EORIE
oW~ 5, .

882 HZMADTERERUTBRMH

B—8.27 L BRBZMAOHEYNERRCLE
RAEEEMAEZ R T, TNFROREIZF—Y v 7O%
BEEZFT. BH-53—-1 BEIFEICAGEMETETL
T B EROEAM 50 miACERmE N, BH-54—
1 EETEICHERM (+4.5m) ETORGEMTORT
L7 K’ KB BROERNERE T CEsh, 72,
BH-54—-2 BHifEIC~Y v FRERIATPH KBS
ThHb, TOMOFAEARIKRE LA TH B, BIE
BoO—8)k LT, AGERTEOBHMBKED%E L
BET I, BRKECRMUE,LERS N, B—
8.27 CHIEMBERT, RRFICE—8.27IIRTHLEI
BWT, BEROLTHANRTON,
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my (cm?/ kgf)

Q.

(kgfZcntf)
1.5

1.0
0|||V|05|||||

10~ No.|

* | GL-1446m
Mound for Caisson

20
GL-22.56m
R |

30—

GL-23.80m
R |

TT T T 17T 1717

No.3

No.4
GL-2540m
R

0
TT 1

« No.

x No.3
& No.4

=35m

25
T .

-40m

40

50—

60—

-73m

E—8.28b

qu DR E A

10° T T T

3 |d 1 1 ]
o 10

Tan

kgf/crm?)

B—8.28c EEFHERRIZLZm.L ¢,




Harbor Side

Oceon Side

C=38+016Z C=6
(Z=0 at-40) |(z-0
r=08 r'=0.

+0112Z C=38+0.162Z
t-40) (Z=0 at-40)
r=08

H—829 E¥HHEK

Q=10 tf/m
MR=144501f-m
MA=140301f-m
Fs =103
T R =33.2m
T
L(120,40)
_________ 200 e
Sl = '
-15.0 =185
= - (180,70) _,
s2 4
-400 {-400 -400
S3 :
-730 -73.0 =730
Sa

B—830 REINERR (HER)

H—8.28a, M—8.28 b Ry E—8.28¢ It LEE
KR, —HEMBE ¢, DRSS ARV EEFEBRRIC
LBBREMBRE mo , EBEHR ¢, DFEBEFIENIZ
HNT2ELEFRT, qu DBMITOWTIH, EHINER
HOHBE (No.3RU No. 4 D g, fll ), —Hgsc/p
HE02LLT, RB|EICL $k 5 EBIC X 5MmERM
ZRAAIE q . DREFHERT,

883 HE®LI>WEMMICNT 28 ,

BRI R R8I, R WEBHA=75micL, BE
Kt +4.5m ETCRBEARET LTV B, BRER
B +5.5 m KT A EBHEBOREELBH S Wi,

E—8.29 OEMKIEICN T 5 RERORTH IR
ZEH—8.301ZRY, HERRELY, EBICLsmER
WA+ RARBBE[ICBNT, BHEEICHYTS

u (kgf/cnf)
1.0 20 30 40 50 60 70

o T T T T T T T
-10 _GL 7w =103 kgf/em®
~14.46 .
L/
Rubble
201 o6
E Silty "%(’
Sand
- -30|- an
2 .
] -3625)
2
“ _s0f-
Sandy Silt
1
“501 iy
_60 —

H—8.31 MRAKERAENPRES HASH

BOXRBEZIIBE, BEROLLEL0 ZBESH
TWpZLichk s,

ZTIT, REAEBCHALTIHEORBESIT 52 TR,
EFIC X 5HMERMA+ 5 RAZRB 35 ELBHETH
Do BT, THERME +55mICE LABEBEOKBERR
KXNL, RbERAEREE RS,

B—8.28CIIR LIcEBERFERROLEN S, cp =
2000 cm?/day=1.39 cm*/min, m, =0.018(0,¢ )™
cm®/kgf BRA SN BEICEBENI ¢, 2HWS
L2EE H=38m, WEIKEEL LT, EBEU=
80% ICETHRMNIN 2.8 LB, —F, RS
WL 725 EBmOETEHET 57D S N B
KEDBMEHENC LhiE, B—8.31i1mT X542,
BKEDOGHIBKESHEZ LTHY, +TR—KES
BRTLTVWDIRBLE T3, 2EEHE, 9145
BBLARAZHGLELTBY, LROERIZNMEYF
BLERBIZHS, 22T, EHRICEZREBORED
REZZFILMETIZ, FOBREORERMIIE L
BoapzonThFAETHZLELEAD, +tHEEHOEE
Ladfrbhiz, )

E—8.28a nt+HAERKICRT LI HRBADE:
BiIor b o03EEREN L, EXEFRRIZL 3
co DD 1.0 cm*/min BLEDELEY, Z0k5kS
a, BREFRBERAKIIOVT, BRADLELRS
B ENERELTHS P9,
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T T T J T T T ZZ T, BH-No.54-2 &% (B & - 335m~—-343
- ot w R | M) RV, BEEBRBRRUTC TAEEETRS
o' o cho | ) (e (OPFHEE Re= 0.5%/min RU Re=1.0%/min )% E
e GRE4E VB | ML BURRNOBENEEEE—8.4IRT,
=) +STD-2 416 - H—8.32a RUFE—8.32b KRG §HEEEEAR
*\; i 1 RXBmRY ., DEHEBEIC AT HERERT .
s | % ThEhoRKE, BEEBRBICED m, R
E 10T o s oo Db HHE TR,
- ° %1 B—832b Om,OEEEBEIICH T3 EEAR
BHEORELICHLNBEAELRINEY BE-THY,
B 1 BEHEBIRIAIFOENBED—DOOHERDL ST
lO05.03| OI.I l .l.lo | I IIO 20 R—8.4 HRHBOHEMHHE
}@ 8.32a ﬁg;kggg;zﬁaﬁmf NI DR G, 268
ERETRERIC L5 m, & ggg; o EZ; ey
| PHERIEN) DR B IEH I, 126
300 —1——— T T ' T w il (%) 37"
- 1 v b g (%) 743
g » STD-2 41.6 - Hb, BEEERRDBED m, %@%OE@E%LT
< L R 1 V3. me KOWTiX, B—828CITRLAEEERR
< o oo ° ROVI5H 72 B L KEHA WV,
L D0 A, B—8.32b kKR o BHEoVTIR, FOT
B ° 2t el BEEEBRRO o, BEEETRRO c, L LB LT,
/\’\/\‘_‘ FREFFRICS VT2~ 2 5EREAZV, H—
- 1  832bDBEEBRBO ¢, ZAHRSBEIC LY, ¢
L L L =2,4,6,8% LA HFR AU TFRICSH LS
003 ol ) 10 0 20 WTHRBHLENTWBY, ¢, DELGEFELD L OBRIT
%o, (kgf/cmf) THAEERS D, 8.7 TH~K L 5Ic, REDHOB®
B—8320 EUTAREERARRY HBBEICRET 5 o0 ORI L OB ERELRED
%ﬁgg%ﬁg;; o BHZDOWTRLbA TS, EUFAEEEERBO
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CoDERIDEIBRYEEEZITT, Leh-T, ZY
BEZEZTVWBLEELLNS,

B—8.28 cioif LA BBEFRRD ¢ IKOVWTH%
BUEEORNICH LT, BF—ELA-TRY, T
EEZBEHIHOFEABEEICERT 230 THD, &
DBED ¢y ZH—8.32b IR LEEERERRD ¢,
XV abphEL, 1/725~1/2 BETH S, ThizdB
—828c D¢, 256,9,128, - D EEHE Y 75 RS 8)
fROFAMEIZS LTV TROLN TR ZLICEB
NTHY, BEDPORLBEEICRETS o DB/
SRAE DMEE 1 X D 3, ,

LlEDz hd, B—8.28CcnBanERER AR
D ¢y =2000 cm?/day =139 cm*/min 2 LICHTEL
TEEBOETICHR, EEOEFOETINADEND
DEEZBND, LIichi->T, MBAEDBS LRI
BENTREIIZIX, 3 TS OAREBRAKEY Bk
LTLE->TWESDLE L DL EBORENSEMIC
MBLID, ZOZEMD, =v v FRUEFAGEBOR
WLV EBLZT 2z LIC L DHERMI 1L
TENnZE2b2d,

B—8.270 8 1 RUFS 2 DAIEICIT, [BiERspinm
DUTENEHESNTEY , TORMELE B—8.33 L7
Fo HHDORBIEHIHEZERL, »2, —KITEE
LT EELHERGEERT, EBEREK c» L LTH,
ﬂ—ﬁi&co%ﬁﬁ%aﬁmcv=wquMn;Dﬁ
25 fEREV ¢o,=3.5 cm¥/minBRFEREN TS, EBE
Kﬁ3&i£%kmékb,&%&E%Eﬁ?mtwﬁ.
EEEFRBRIVRDOOND ¢, LD BRIKREW ¢, D
EELETEOFACAVILERH B LERLTWVDS,
ZDESI, EEEBREBD ¢, 1.0 cm?/min ( EBHEMR
REERMRICL2FHNY DEBAD L O RGEITE, ¢
DERBPIFBEEN TN DL ARTRETH B, LOB
ERNFESh TWBRIZ 20T, fidlizdic,
EOTHEEEHERROBEAC I ) BS2ICEN S B,

8.9 # T

BEOLIRHE, BDERBEOVTRAMCHES
N3, F0HE, HLHLOFRERICH D LITBED
FHERH FFAICBBEL T, WAWARBEE 2 YTV,
AEIZBWTH, %I, HTORBECBEELT B X
TREALOHEHICEBL, EOTAEEEFRREDOR
iz 3 EARICOVWTRY LiFftns, 8.2k
Wik, B $BEEA L0 THEHRBWICBET 58k
BREBIZOWTHRRTWS, 8.3 128\ Tik, EBHLTH
WICRTAMEAICSRL, BT —%, ©H~0
PHEFEOEGH L LU EEFERREROBRE

OMEAN, BILEETHIILEEHLL, 8418
WTit, BROLOEFEHEREZ LD 21 712X 0 RHB
BT 37D ERB LW - KERELA/IINT S
EROFRICOVTHNTNS, 8.5~8.7 2B\ THE,
BE&ERABOEFRBEICHEYRFTERLLT, AR
Hik, OFAEE, R0 24 7ERY LiJzhzEh
DERD e~logo’ Btt, EFEH, RUEERRIEN
BRECRETEELRF L, 8.8ICBWTiX, Rt
BEELORREIRICH D 105 kBB FICBEREEY
BT ACH > THEUMEAR LR LCBRE AR
DEFFEOFH Y 2 ML TR BifTtna,

DEDBRNOREER, KARMIKEADZLITKROBY T
Hb. .

WEEEFRRERD « BLoFREEROLIIH LT
BHLACBANSH D, BHER I,=105&ROLIIH
LTRZDOIWMY EWICEELLETH S,

QRBRBRERTTEEOEROEEL LT, TR
HE, RRFE, RUBKEECOHBEBIALHLICE N,

O BRI, =30 U LDBA& LIS L T, E#E
FRRICAVWS N 2 EEOBRABIEREICLVERLE
RRDOEVCTAHAEEETRRBRP S RO SN e~logo’
BHERUVEECHIELHEFRARER L BVWRIEZ TR T,
ZDFBEDVTAHAEELLTIY, E4EDIDOEERL
Tk, :

@OWEEE I, 30N FTORALICHR L Tk, BEX
EoRERELZ LT so0nE (v v 7 RS0
K E NS LD DBRBERE, VYV v 7 REOK
BREDOREE, R—F AR —vOFEDOEES ) XLET
BB, DX RMEBIZEY, I,=13BEBEORALE
TEREEEFERBERLBVWHEERT. I,2310HTFIiC
BBE EROUEET > CHEHRE co DELERE
BRARIZE S cv LOMIEHIZEL 235, ZhidEgl
EEARABICHEABRAYRHHZLICLBHDOTH S,

(6) I, 13 EDBALICH L TR EERBEER
Y, EBRRRIGH p, TAKICFHET 22 Lickdk
HOTHEEEZELEVWAR IV, EBRRIGD K
Pecrs /Peog % 1.2~14 BECBEAZHDEL
T, UFHEE Re=025%/min BELUTFTTH2TH 5.
UL, I,210 UFick s L EEHREThIE CRE
T RD. BAFDHBNLICHTEIOTHEED LR
v,

OB IR ERBMORELE DB OFERH» S, Fibs
KB ERIZAM VDS NLOEFHEOET
FEABFCEETHD L HBBRE W,
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BYWOER EZOMMFIA L NS BEANS, BEL
DHEITIE, FIZ, BRRIEOFH LRI T D
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BEHLARBILEHALHIZL, EOFHEDLD, EOPTH
EEFFEAREI LD L THHMFEOBALE HbE
THREL TS,
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LItk ), BRRIERESUHVPEBNEAMBRREKESZ A
WTEEBMIZTHEi S h, BRRIECRIETEEERZIIL
», HLOHRBELNTNS, ZD L5 RIEHKSHE
DE L TOBRRICARROE R L, HEBEROBBOFAN
BHOEEL HVE ->T, BRIRMEOFRO/DITTERE
N5, 2081 7OBRREDOTFHHEIE, Seed b K
SVREEN, S5, Z0H, URSTOEESEED
BVWHO A5 2 vy —HRELEER LICTFRHERN
HOUONTRESHTNEDY, —F, BRIERAREE
BLURAMIZE D RE LicBRIBBKER B HREL
B RFICAETHIHEEL LTE S 2, BREHEK
EDRESICEIDNTHET I FRHAEIREZHL T
A

INHOHEE, WIhd, BLFEHRKEHEDODH LT
DBHEANRBROEREER L LD THS, Th
BErhP R BoikE&HL R 5REOBKEHE
LItk &G L AT, ReflonBETHhs L
EABNBILILI > T3, LHLAERS, HiBHEE
HEEBBOLIICEBETCELIIKBL, »D, HE
BBRWEIHSBRHEOBRILOTELE RT3
BEILE, BReFEHAKEEOERETIHEVICHELAT
EBLEALND, TDXIRBAE, WROBRILHE
CHOBEDHAYREMELI DEDLELZ OIS,
Thbb, HBEAYEE L T AHEICHBRMEEAED
MBI E > TWB DT, HBROBAERBRILDRE
HAEZ SR ITZ2BEIRBIVEZ. ZNLIRETER

L7chitk e LT EDERAOBREBBRAKESZELE
AMFIZ X > TERL, BEICL - THHKT BB EE
MICRDOTBIT =T A2 BEL, ThHERANVT, ER
EMEL L Tt COMBRORBIRKEDRERELE
BHT BHER VL ORREEHTVBE Y, oh

SOHEDERTBHEICH T 2HOBEEGRE DL
FSRETENEHD, ERT —21ICd L IKRENE
AENTWS, 72, DOBRBRICET 2ERT —
RIS FBIKE S /3P E&ENS L THOND
DOREREN TS,

B ic BT S MBROBIK &S L) EEMICER
Lo LdaLEELEAMIC X2 BFMBKED LR
LB ERBICEL, MECEE LD Y RNBE2BETS
ZEMRBRETHY, ZoiHici, RBRAEAKICOW
THERANTHLERH 5,

9.2.2 HABHREEZEBLIREROAR

HMBRICRITZ2HEEOHKEHF IS LN 2N, T
TEIEBEREHL LD, BELEAMICL DR > TRE
L, 50, BELTHBRMBKEDK & & 3B HH
DHEBEZITD. BERRRBRIC L - TREROFELZER
L TR EE 2 E BRI 35 FEIC DWW TIX,
LENTB DRV, BRICIHEELHEDND LT
DOEFEOE OB RILICH T Z2REUDORF 2 EICBEL
T, AU FERAVLh AR H B, Thbb, B
BoSH4a, BELWEORES, Mk, B, fGEo
EERBSBBHOBE LRA 5D, BEOBAICH
THRFEEETBELLAEICLY, haRKKEBEY
DRI X BBERILICHT BRERS R S TNE
10),11)

Bjerrumu) BU Lee-Focht i3 =274 27 (Bkofisk)
DAANE 7 DERICHTIREROMBICEIEL T
MBKELEE IS 570 BMb X - BT E R
LTW3, Bjerrum DFETE, BHPAL SR
FHERKEDOBBOEEEHAL THBDICH L, Lee—
Focht i @RMBAKEDHBOBE LT LN L FEIC X
DERLTWS, BLPFKEHEOHRIIBEE DO HETE
BENBIEBKER L EAMRRICBNT, BELEA
Wiz & D RAT5RFHBKEw D—5 oud —EHEK
TEIZBRETHIHERLIVANGNSZ, B—9 1 1cHE
D—PZETT. B— 2 11IZBVT, AidELIEEEK, B
RUCIIHRTE ra=173 gf /cm® RU r4=175gf/
cm® DFRRHIKL, 50T LIC10%D suFBRELL
BEOBFBBKELEEZRL T3, BRETHEEIT
WROBAE, BROBMICEYRAEY, LROTHE,
EXREB k=10 cm/s GHREMRE m,=17x 107
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10 T5/0c=0.218
- 06
)
~N
3
< --::%:
0.2¢ *
| l | Dv= 77 Y%
B—91 HELBHREICRTTHsEEXD
24 ( Lee-Focht, 1975)
[ Cyclic Looding | _ Static Loading ]

/,7 8.07

Time (s)

B—9 2 #I|MoEEKEHC X 3BRRIERBRSE
( Breth- Schwab, 1977 )

em¥/kgf , AP T=108¢ LT, HEHADOADRENR
EERLILBLDTH S,
EROFHETEE LR PORPEEIZB T, 8T
BRI T A Z LIk D, B4 L BRRBUKEDR
ExEP TS, THIZH LT, Breth—Schwab™ i .
BoHKEGEEZBRT 30, BRAGCHEBRFERICH
KEE A7 2R, BRERDORLZ 7 11221
D9 ABZ LT, BERGEHERHIBETIHEZRANWT
W5, B—9 2B EAEEDBEDORRILARDOA
[ B

9.2.3 EZEOHFEDW
1) REREOFE

BB ABRAREIC X SRRILARIT, &%, EERK

T, Bk =7 ZALT, ZeFBEKEHTEREN
5, 5 ALNILEROBKEENTLIFKIE LT,
WROFEKER L, ERRAHSHREE TOHKERE
LIZEVFEENDHDOTHY, &5, FHEMER,
e & aik, WBBOKERE, RBHKEIEAY, BE
LERRZEICLIVEREIND, LI -T, ZhHOE
REBRLIEHEDD L TRRILABR L ERT 5 LEH
Hd, Zhonr b, BEGBERI>WTE, fhEl

TEAPHPBRETREROFHICRBRETE LV, —7,
W DOFKERCHKER S EOERIZOWTE, HEX
FOFTERT DI LNBELRD, ZOBHE, FEXk
BEPKIEEECBIL, BBORGZERENICHRLX
HETBLERICRVEIKBIBEBLEL 5. ZZTH
FOXIREAHCIVHKRAEZHEL, BEOHK
ZHEZERRRCBVWTHERTS L L.

|I(<1

X R N L i
R b Sl -
Pl el o Ly .o STty e el e T

Permeability , k

L. Length of drainage 2
path

Element

BH—9 3 sl nBEROBEKGH

B—93imT Lo, hOERDOREDRNDER
PERD, HEHMOEELETANIZX )£ UAHME
KEOMBIZE B2 5 HEARENR # 1 v —DRANC L2
BoTHETEIDETHLHRAICKBITAME ., NG
A PKEOMOKIEZEHORIZIE, (9.1) RDOBR
BHd,

o (Hy_ (kY
v—k(L)-(L)H aH
(9.1)
a=k
L

T, aRBEK&HENDBERLEZHOTHY, a=
0 DBF, ELIFEBEKREH, d=cnBk, ToHKEHEL
0, BEOBALHFIEEOPMIZSHI L LR D,

BRIERRIZBSNT, Bt ot k&EOHRIZIE—
QAR LIHIKRERAB 7L ¥ — vy b (EHE
Ay ETB) XV ABRIZIVTI. BIKERM 17
RENRERRHLISZ 2 v 7 OBBICI VHEKELZ R
HLIBEELE>TWD, 2y 7DREIF(91) KD
ARG CTHABLI 2L IEBO LI AHEICLD
HH0 LHEERTHLR TS,

@ HrRHEREOBIE

BEK & DT PR B D i KD T hCH L T
HLBBBDEANDBZLIZIVFTOITENTESANR,
R, ZOEMAOAEZERIEENHCFML I 240 T
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Pressure Burette
Ab

—e—)’wH—-a—

LEAe

Drainage control
valve

H—9% 4 HXHHRMEAR

Constant
Head . Chamber

Porous Stone

C'ylinder
Screen

Graduate Porous Disk

H—95 BARBEAR

RiIhiER sV, RRABLERRTASA, KT = —
FREBKORNICH LT, Fbo0RKERY AL LS,
LHL, ZZTRINOGDHFEI L ZHENTE A LK
MELTEDL AL RWEEDENF —F-Db D%
LLTNW3,

B— 9. 4 IR LB EFRS - 1 7 OFETHKEE
DHIZERFBVAZLITHYL, K2 > 70BED
BEZIVEKCHTIBAOAE SB3H/HEhBZ L
I3, TOXRBHOXESIE2BEDOEARRBRICE
FRABDORIRUBKGHR LA THETZZ L
LT 5,

Bl— 9 5 IR LcHEKABRIZBWT, BAUBEYDD
Vg gl (9.2)RTHRbEN B,

q=vA=kiA=k(%)A=(%)HA (9.2)

Z T,

: BATRERIN D O E (emi/s)
: & Cem/s) _

1 BAERE Cem/s )

: BRBE

: BB OWTE R (om®)

H : KBz (cm)

A T )

L: ABOEE (cm) ]

(9.2))REZBVWTE/LB—EDHEKIE, EE vl
KIEFEH ZHBBIRICH 5, i v & KEHEHDEFRY
BRI LB— %6 DX k/LE A5 4 — 5L
THAWASOERBICLIEL Y B, COL ) REE
FRIATAZLICLD, B—9 4R IEKERS -
NTOBENDKEEEE—9 50k/L LBKRTITHIL
NTED, B— 4t RGEBR VI =H £ 1 DFhITK
E po=TuHEZmA, eXBERHD 17O K25 7%
DbILIBI BOHKE ¢ DRBINELLEF = » 2T
33D0THD, B—240bDZFEBIIThEFNUTD
HDERT,

H :Dﬂifcﬂiﬁ@ﬂ@ﬁ(cm)

To: KOBMGEER (gf/cm® )

Ay BERBEDOWEER (cm?)

Ap:E2— vy F OKEARE (cm?)

kB g=Ayvs K TBE2-V» Hmkt}ZOEﬂ:
HEEXFALD, KEHBPFRALBOELEE v &
B, vi~HOBFEEE—-%26IC7414» 1 ERBIL
Ik, a=k/L #FALZZLENTES, ZOHE,
BEEND>EEEERLT, FEOVROYa—vy b ¥
AT Ina, —EDHKRICHLE = —1 v b OB
HE A KIELT, €a—vy FNOKEOELEE
B BEDLY, B—96h5RDLNDB a=k/L DfEN
Eb3ZLitEREZET 5. ZZTERBICAVOIRS
Ea—Vy POBRICHLTROLNBIHEE vy, AF
BLACRDE=—vy + (KEHE A,) 2HEALLS
BRI Eh 3T OWEE v, L L, TLFhOBHE
DADMEE @y, a, LT B, SO, Hifkg REUKERH
xEhEh, (93)R~(95)RTHEALNS,

20

4 |4 v |4

KKK

NN

v (em/s):
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O

. 0
oy
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I\AI\IIN

S
A

,‘.'
//, LS
001 Lot 1A 2/ TN AT

10 100 1000 3000
“H (cm) )

v, HRU k/LDER
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B—9.7 BiRERE - FOME L HEK
FRERER (3 cchik )

g=Apvy= A, v, (9.3)
vp=QyH (9.4)
V=0 H (9.5)
L7chi-Tayd a,ofizik, (9.6)XDBIGEEH S,
_ A
Q= A‘ab (9.6)

(9.6)RDBBRE VB Z LICXD, ayta, ZHE
IZREL S %,

DEDZ LY, EBICHRE LB KERAS 17
DEEK =2 » 7 DRREVBHBRER CTHVWIEE (BEKER
k, BEKEEBEL ) LBAGRSIIONBILERD, TDZ
s, K2y 7 DBEL oy ciz a, LOBG %
H5H CLHARTBIFITEEK 2 » 7 1L X BHABOFTHLE
BEACTVWE L L%, B—9% 7 3ccbkT 3
DIZET 58 EHIA =2 » 708X (R : B ) DBIE
ERTHTHY, T BBFRESHLMLHABLT
BLLEEE vo (95=3/ (At )ick?d) 2RDBDI
EHTH 5,

9.3 BEORRHR

ZEEZRBEOHKREHD D L ICBT ARG
EEEMICIBIET 5709, & VELREIC X5 87K

KEDOREL ZOMBERABICELE®EIBE5ICLT,
BRIERBREER LD, RBREE, RBFER
URBRREOEERIRDOLB) TH5,

9.3.1 RREBRURAM
RRICEALAEBIEREMEY — A HROERBH =
RBEBEOCHADFERENL 5 (CHK & 2 £ ICHE
Lo 3HKEERERD 2372 b D25, ZOBED
BARZE—9 41077, HAHERITE—9 1105
FTEZ, K2y 270 LIEVEHEI X DOV < a
72— 2IZ VBT AZLICEVBIKEOHIEE T
BIZL-dDTH B,

FH—9.1

Bk HEF

(=4 2m2—24)
FRIFALLABIFRGTIREEDOD (FRED .

LHTD)T, 1964 EFBHMBOBRICHLVWWERIL:

CHEUAERBLIRIMLAELDOTH S, R—911I2HR

ERONENBEELTT.

KA P REDD L TORRILBMEL, BDOBKEIC
LR EYZI B, EAEEKABREICXY, F
REDOBKERITA~SNI, B—9. 8 ICBRER &

DENEECRTHIECETRT.
x—9%1 FREDOYEMNEE
ﬁl D]O (mm) 025
|3 Ds (mm) 0.32
% Dg (mm) 048
BERK 19
+tHFHE G, 2671
€ max 1007
€min 0590
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9.3.2 HERFHE

ERLZRBERCT, HEOHE I X0 ER SR
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KREWEELYRIZTTRELRD 5.

2) A PBOFEKGER k3107 c/s XV /HEWV
DL THLELEEGREEL LTENLIBGL
ZEAEFELY,

Sofety Factor, FL

) 1. ) - 20
TT T T T T 1T TT T T TTTTTd
6.L
] partially drgined
O ka2 (cm/s) .
2 . 107
b1 lo-a
€ \
£ -lOF |- N
a
g =t NN
I *
2 L \ \
- Ay
Sl Undrained AN
-20} T F \)’
P o
AR T A T O A A

H—924 BRECHTIREBORE
FH a5

3) YA FEOFEL TS BAITH 2D BREDOK
EVEREEL TV (k=107 cm/s BEDRE)
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R—9%62a BHBKEHIBITBHRICBEDTH (k,=1x10"cm/sDHE )

& g |edeE | (0. (tf/m®) ks d; I3 k SR (VD) 7y, v (tf/m’)
(m) (%) |Ni=10 | Ny=20 (em/s) | (em) (em/s) fL N=10 | Ny=20 | Nj=10 | Ny=120
+18 66.0 )
t o 54.0 0.413 0. 338
-2 50. 2 0. 627 0.508 | 30x107 200 | 30 x10°2 | 7.5 x1078 162 1.68 0. 953 0. 853
-3 48.3 0. 667 0. 509 1Lox107* 300 | 298x 107 [ 4.96x1077 L9 | 11 0. 740 0. 565
-5 48.0 0.878 0.667 | 40x107* 500 | 4.94x 107 | 4.94x1077 1.08 110 0. 948 0.734
-10 58.0 1.836 1. 484 40x107? 1,000 | 9.76x107* | 4.88x1077 1. 08 1.10 1. 983 1. 632
-15 62.0 2 726 2192 | 25%x10% ] 1,500 | 1. 44x107° | 4.80x1077 1.12 1. 20 3. 053 2. 630
— 20 62.0 3.473 2.793 2.5%10? 2,000 | 1.88x107% | 4.70x1077 112 120 3.889 3. 353
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Kamaishi, Breakwaters
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