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5.6.3 RIMEB L I

BRREREIBMEAZH R L EBEHRH R E KRB SRR
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. BERELIBZREELEENERETB AR 210 kgflem®s H £ /N
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H=#HiHmE (n)

k
= tan™" b
@ = tan [l—k,,)

k, = 3B 1E (7 B R B
k, = 7K 7F A o B AR B
HGEBUHEE7. 3 28R PEMAER -

@

1. AEiffre BB ESH LB HFE R > #2 8 Mononobe-Okabe
2 75 BB & (Mononobe, 1929; Okabe, 1926) RHI L REHRIE
BRETBCHE -

2 WEREARE LR ETSH LB I ZFHABMCE  THEEL
BEUKTINAFAAERZ -

(1) 38 X 5% f8 2 ik IS B2 09 -
()HBEHEETEH LB NER AP,

AP, =P, —P, (8 7.3-4)
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() PZFRBUPEREEUN =52 —Ba(H)EK
() AP, ZIERBMURERETBUAL=9Z R (H)E®
(d) Py < VFRBR PR AP, M3 T2 & NIERAEAE

iyt
H= 2 3 R (f 7.3-5)
Py
(2)ELBEER
AP =Py -P, X (E 7.3-6)

(P EHSEUREREEUL 0.2 S (1 E
(AP, 2 FHBMPEBRETU L 0. 48 &5 (H R
()P, TERBRPREAP, MOohe& I EHEME

7. B J042H)+ (AP, J0.48H)
PAE

(3048 + 7 B8 4 1 TH e 99
P,RIFABRBAUPEREE N LO.SSERE (MR -

 BRETATIR A K A 1 B AR Bk, o SRR b TS R K T A R i
IEEE R ER HEHPUAMBEES2RRZEN > WEFIIR
CHBRTBAOMRMCBIBOAR LB EB - B IE - Wk, E
FERMERATHRENEERZ 1.5 GG -BEFRACEEN
HORR PR B &, > [ROR b W R B i 3R T T R 4R IR 0 3SR B B 2 AR B
HEREEMWE BEUABREERNEISEE M4k =0-
THHEMER L EN EERBEVRNEREBEBECIHESR
EESMERRAEZ CEHYEZERHSRTHANESEFRE
LR TERYHMBERHREERER, b WE-B 2. 41 FRE
BHEERMAECNMEERBRERRERD 7 F2EBR
MEEE > T2FHEH -

AN (BE 7.3-7)
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7.3.5 BhREIEN LB

WER ELBRETIEE BN Py » AKA(7.3-15)58 -

| |
PPE=5-7’-H2-(1-"C,.)-KPE % (7.3-15)

Hep K, BHERIHKB LB IRE > TERTHLHGAFE

cos’ (g +6 —¢)
KPE - . . é. " 2
cos @ cos” @cos(5 — 6 + 49{1 _ \/ sin(g + 6)sin(¢ —¢ + )

cos(d — 6+ @)cos(a — 9)
A(7.3-16)

AR
=HER BEZHBLBIESN (ti/m)

H=4#1+@&E (m)

k
=1t -1 h
=t [1-3:,_}

k, = % 1 1198 E %
k, = & 7 i S0 B AR B
HBAREET. 33 2 AERIARE -

@5

1. AR LB EESH L ENEE » (%2 8 Mononobe-Okabe 2
F ¥ (Mononobe, 1929; Okabe, 1926) JRRAI FAFEREERK
TBZEE -

2. MERFARE LB OB I HIFRBUEHMBERE
CEW ABEBHETIAHCHAGTE -

3. KFAREEMBRITHMERECET RFEAWSE 7.3 . 4 2R
FiiiR e
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7.3.6 KEH

1. EEIEER LB EH, B KUK BLBEREAZSNHA L
BOH  FEEKA(TI-1FEBERUER KB K&H
TERMUPERBEEMUELXKURE(H, ) Z=E5Z—K -

Py=2py Hy’

7.3-
5 7 ( 17)

A A
=& <kBH (ti/m)
Hw=%%7kﬁffgﬁ {m)
yw=KEME (tf/m?)
B ERBEREEBRMREG  BEXREEsRERBE -
2. WER > BERTKMEXZHELABRIWEAPL RESHZF
AEMNEBEZFPHE -

[ #2: ]

LB BAERR KB IR RGERE A R EE R 5 mEE %
EB O OPREELBEN EHEELRERNTHEZ T XA RFL
BRKBZBHEN URBEHBBZERSEER  RBERERE
Tkl zB®E -

2. B MM REM T REGERHETELE FTUERHEL
mbr BRABEREFERMT A ERZKEBIRELEEHHBERRE
BN HEHAERERBERE BEEZIRHABEFTSHBS
HERRBZRE -

3. LB —ER KR ESRZHKENTKR T FAFE
(Westergaard, 1933)

AP;=%khywbH2 | 2 (B2 7.3-8)

4

H =%H & (BE 7.3-9)
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A
AP, : ERRELEZBAES (L)
k, t 7k 7 A O EE 1R B
y,:kZBEEE (t/n)
H:KE(m)

b B KBRS A EE 2K AR T In F
H,: BKESAFRBZEE ()

LERELIEIRAZHT A BEEBZEA HEIIRDBARTZ
DEBEEEER BN HEBTHDRER  THMGH - RS
] 2 % Matsuzawa et al.{1985)8d Ishibashi et al.(1985,
I HERREEY  ARSHET FTEEREERA KNS
B8 KEE 7 {E Z 70%5+E ¥ (Matsuo & O’Hara, 1960, 1965) -

7.3.7 hREARE

l, BLESHRZEOMBRER  ZRERSFARFHERLE
B LR HE S BHERA N BERZUAES -

2. BIBYHESESVBRENEFTBHER  BREXHLE
WM E REEE KE 7.3 3HERBNZIMNAET -

[ B3 ]

LB HEREABEREIRNE AR EBERLSIBERERZ
BR EEEHERARBAIRENKTELMNABLICRE -

2. RN AR LBHBEREL (B) SE/BBREREE S RIRRE
BERERCEE -

TR RAYRE BRYUASAYEBEBEHRAELRERR
ERERBAART  ZESHAEFHBTERCMARD -
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y / 7 R /4
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A A
R R
m<04 i .
Ly __020n H' 0287
420, T (0164 n7) 7100, = 016+ 2)
P, =0550Q, m > QA
m > 040 ( H? ) 1.77m*n’
" Qp (m2+ 7y
o ( H ) 128m*n
AN 2 242 r
@ (m+n) Oy =0, cos’(1.10g)
0640,
H= 2
(m” +1) o {8 8 4R
TR T 88 R I
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7.3.8 HihEE

1 LB EE LSBT B REEER ﬁﬁmﬁﬂﬁéﬁﬁ’
HEELERZZLEB -

2, RAHMBERIUR B LER EEBEELIBEAFIZEER
HABY L EMAEHBRE-

3. AW FREIBZREZEHRMEE  HRBHEERBE
ZEE > HEC MTAKRE  UERELIRHER - HE  HE8SE
ERETRH ANERSEUTEERE @

(D cHBHREE  ERELBRHUGEERAR B EMET
EF EMERAEERNR-10° (HFAIEFC (MAICHE -
()M BHFRENE TRACKEZ2FBERERAE T

E
O REMB M EEE P, B -

B B 1 P<%P £(7.3-18)

- K XNEHSE 2 P, <P, A (7.3-19)

D | —

OUAKBRRBRERABRATES, B -

- B B Pas%P.m #(7.3-20)

. 1
< KA b R,SERW 2£(7.3-21)

(BYHMAEHBMSE 2R/ BRBAENHNEEBEREE 488
BE VI FHEWmE -

[ #2538 ]
1, ERMEAELE o HRT T2FEhRIAKRNIER2G L
PSR BT B e THRAEMRR PR E -
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7.4 Rt mEEEEEY

7.4.1 A2 E

HIBEREBcZE2RE  PREEERRELR 1.5 B
WEREAR 1.2 Z2RBZHERAUS :

ERRBMSES L BEO+BEBRED
ER P E < & 1

ZEMRE-

[ fZe ]

L ZHREIBENEB2EZ2RAEFE - EHE L EERELEE
AW B+ BASTHA EEHLERELEE A% LBLEF
AA-HAR BRI BIREES2EEREBREERTE -
Rt #REBO KB LB IRESBREERABURTHETEE
B EHRFARZZENRB LB HEITR 50% -

2. HLEREBLEEE HURBEHINREBRRE L BEER &£
ERECEENTERH I LBEMNASHNRLIBRNERARER
JEE TH BE SR EEME A -

7.4.2 fEREATR

HIBEREERCX2RE PRUBERRSFERBR 2.0
HERFEAR 1.5 E2REHFERUS

AT RE S AR
2R
REHRR A E L HE R

[ 3 ]
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. EHEHE I BENEET ARSI E ER BB KBLIBRITTF
FE A K BE 7 B £33 7 WA T Ak G Bl 7 Bk K R e B (B 0 1R E E
MR o FBMHMEIRDE  ANHBEH LB IIEEIA -

2R AHMEBCELIE BRESHEELHBENEECLEMRE
B R A B R I L RN R S E R KR e A
ENNEENMLEZECT2RESN AT F BB XIBE LHEIE
BeEERB -

7.4.3 BRBEFIAEDN

B EERIRDZL2RE BEHGAFAHEEE 4.3.50 <K
2 o

[ BEER )

| ErHEREATS R EERRFRER ERACE RN ERE
HEHEREREERENAEE  TERABIHERE 2N -

2 ELBERCEFT AN ES BB EE R Rt BRI R R
LR ERASAERE I3 HEE BERBIEER
THANBEYEENEGELBIEERZIATFRECA -

7.4.0 BEsET M

HREREIBENRLEZEBHHAET > HEZETREPRAME
R BREAR 1.5 PHEBREXRER 1.2 FERREAURRZE M
BEARLL1-HEESEAURAE  UTAREEMERRT -

[ fig & ]
. ¥ I BEAELIENEERGLER Rk EREN B REE
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CEERBZHN AFREELBEREFTES L2180 H®
BHEBEBURBESH A E - BRI BREREBH LB L2
EELER IBRBREBEERSIREESZ2ZHREN > Btk
EELBENG LS ENHES NS BEEH TR -

7.4.5 THRICH M

ELMBFETAET LR R LIRS VEEE B
BmEREEcRYE  DEBERTHHEE -

(B8]

MERELBREFEER BBy T ERAR BN E
HENMRLCZERBERT2ERRE  BEXERAMERR - £
e B RE IR E 5 R -

7.9 HWTFARERE

7.3.1 FmERENR

I, BEY N ENGEEES 2 TSR KR BEE R L

EYHRZIETS > BESBIERPA T8 L+ B H oK
BN -HELAAFERE  BEXREMENZMRED -

2. BEMUPHERE  &EEES R RS /FH IR Z 6wy -

[ 25 ]

L KABEBEVCHTHREEBERTAMNMMCBE R 282 &
FRFLLIENRBRAA MO LES -

2. BT R EREREMZ 8 T AL FLEAREZBIZ
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BREHEBRHAMEHEEER  URHERERAXKBHIZE2E - EF
EHEEHRB T AERE T AUBEZRRZ EEERERE
B T AR EAHERLZE -

7.5.2 MHEE

1. fAHEELI O THORABEM BBV HRARL S ERER B
At R AT REELBRREEREREANAERE LB ECLRH
HRIE e

2. MIBFRB LI TRNKABEAMTEERZ 2 FARIK - B &
TRBFRBRENTIBARAERIBEE M2 <—» HT-B KRB
To0kgf/cm® » B APEZTREL MR THEE  HEH L
HEBRDBETH/NR20 kgf/cw® - BRENAKERETHBER
375kgf/m’' - R LT AHAWENHERATERRE - ESH 5 &
BEABMEHRBAZTRELIBECHMACHE » HEWE HEEE
fEoL_+HE MEMBEFREEBNGS =4 -

3. WTHRGRMB TR ZE LRE  HRFTEHELEETHEMD
PR RBREDIEREERE -

[ ]

L AGERAS 1 ERE AR EREN - RIEZHE HRBHRITE
RIFFREER A AEITRE -

2. AP BB REILRRHEARMB 2 T HERE AHRTERA
BRNAENARERTARIEELETR T RKESNEB R L EL
2UHERE UTEUTHEEARIERSGZIIRE -
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KEEZBECERAREZETERRNE  EPEFIAETINSHE
B DU ER TR E A R 2 KR
I BEMEDTR R EERE R -

2. MR THEEMEARBZUERBERA -
J.EMETRESEHTERD -
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| ERBEERMIENELEBERA U RURIE  TREZFH
EEEYHNREELE AP EEERAIEEY VEE - B2 it 5
BEHAEMHEROEA - KN REEMAERESR -

AWM ERMAEEGEAE BN ER - EEMEREHTERY
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B MRIREZBERIREERARRN 8L TERETRECE
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TEEDcAER BE- B8 HRE BREREFAX - BHES
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HERAZELAKNEEEWNHANBEERFAREIGREIEZT R
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[ %5 )

I EWFAZRECER RENHERIEFRIBLET2ME &
ENMERAETRETEA  MELFERERR  FILBE LT MM
MER BFTELIRE  EBH# M ik ZEBTZRE &
FENRRNEXFTFERER - AUBIZEIECRT RBRERIZS
BMANS  FEEEIBRABRAGHBEERZIENE

2. BT A RARO MG RS EMEL BN BIEINME - B K
FUBRE HEBUEEEERLEED LE&EE  FREE M
BAGRELFEEME - ENERBYREREECBULEN
BA BMAERER BOEEYELEEEEREARES B
MR- EBCEBURRBVRE WAAREEHE B R LA
40 : Bjerrum, 1963; Fang,1991 & ) % {fc 1% x& 55 5 B A6 58 B A 5 42
WEFHFEMRBCEARPFREGERY HPR BHAHEY B HH
WELEAR BERESCRECBMEERECHTE  HAF
BUEE "THHE RCBREBTIH - EHHUBIESI BB EIB
WA ARF 2 RER B - BE RS EE - B - BIIRRRETEE > JE
AENMOCEBY LN FEEATFBGRECE -

3. MIERETR  HRMUERTENERE  LEEE -BHmEn
EHEZER  BIBAXK BERZIAKE - GEXEBRE T4
HZEME > EHHE LM EEPE -

8.3 #h"F Kz

_RI7T

ERFMEREEM TR TR BRE AR RIE > UER
FIEEXcTR -

RABH A EAKEHG T AL B kB RETS
AXBXAXBEETHE  LEFERBHSMAEE  LREHZLE
ZERATE -
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AR LESTREFEREZESR  LEEHIELIBR& Kt
B BRAEAMCTHETWEXBHBEXNMFEET - LERERK
Bk MR T AEEBERESHBBIHELEZ - |

[ fEe )
|, RMHAEESERT AUAZT BT EREENSERERER
B UEIT/FEREERERE TIFE — RSB TREEGEHR
HET |~2 AR -BEMTKUEMAFEL REBLFR - §KE
EAERLIBUHEETNE - EAFEHR
(D BEHARABEA:UEKNBEEKRHAREKRE DR RKEHFHER-
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BOS~10AR BHAEBR I~3AR BHLIEBEERE
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&l -f# 8.3-2

PHREBRBEMT KUETEE

2. BEIRE KEEXERE ERCBEKGTEIMR-B 8.3-1-
x- 831 BELBCBERBRER ZBEAKTG®

=K E BB R B (cm/sec) |EAKAE
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7 o B H (F [ k)
ARERD IX107~1x107  |[BmAHEA - FH - B -
B 2=k
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H + <1x10° BB TR

3. AU AFBEE T 2I# ENHKZBHE - ©f f2 76 E e
HBEURE<<BRE Q
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NERMELABUZIER °
. BN ECFERE S DEBBFERHHELRERRIFER
TEXKAGBRBZIBHAELEE RigARP EWRERMERTZH
BB DR HEEXAKEERARREEE  LHEED
EHEENRBUBZEXRARBEY cAH RIEBRTEE SR A
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STEEERE - BPHE LEE H RS ESREEH s
WMREEUABEROERF - ERASEERIR —RABS(H
B)BERTZAFZHEE2AHEHE R T (ERIKE » 1998) -

CESABELEREARARZ NN LB - XBHEFUEREAE
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72 RRELR1998)—F -
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B 5 R g AT e
. A ERE
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Fiig#E R B Terzaghi-Peckc RUB W DB HER  NEBEARZER
it LEBE -
2. BRAXBRE
FRPERAXEREZAA LB IS H BEREH L EY
M EHEL BRAREERERARELLIBOZER - TEF
BEHRtLBELHP)N EXEAOEEYCUEREMENIE B
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1B KRR 0 75 W 4Rl Terzaghi-Peck Z 1R Il B 77 5 i 1E -
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2. Peck(1943) » Terzaghi 2 Peck(1967) » Peck(196 4R Ig Bt » 35 - H %
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B S #E
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I ERE -
| . . 025H 0.25H
| e #
0.25H
= 1 —— | =
—| —— p—
065k, v H vH — 48u 02yH~04vH
(a) b+ fg (b) BGFE hZEELE 18 (c) EXpEfLt fF
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10.4 EEF L

BEMEMERETRRLBRECLE  EFHAZHEFREZ
MHEAEERE  DETHEARRF RPN EBY N ERT RN E
g o

[ 28R ]

FETBECRAKRHE  AEESEEEBELCEIBCEE - BEE
EBELEERNE BRI BIBEEIRTIEBGAMBETEEME
B ® (ISSMFE TC4, 1993)FiiR:] "HEME XK ERSIEFMH, bHE
BeREFHHER -

1. HHERE
FRIE Ishihara(1985) W% MR REESL T EWLBKER

FREPHRELLIEEEAEL LERLCLIBEEECHE EXEETH

BEETRFBUE-8 10.4-1 fin» EHRFERCELIBZEE H,

APETHIELLIBZXEEH K HMREBITGEEEZ ZHBER

R ERBEARIFENEH 2R EFERWE-F 10.4-2 FiR -

2. MILEBREIE B
Iwasaki et al . (1982} B UL REHE B A, (Liquefaction
Potential Index) RFMB L BRILZBMEEE  REZBAN T AT

P, = fF(z)W(z)dz & (88 10.4-1)

A
P =¥ LBREMREB » T 0-100 2

z=HBEE M) FRFEZHE S 0~20m
Fz)=fHbRE 7k 0~-1 2K » LT {8

F(z)=1-F, B F, >1, Al F(z)=0 7 (ff 10.4-2)
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:-:-‘_'-:-:-:-:-:-:-:-:—:-:-:-:-.-.-:-:-__' (b)
g : : ‘. : @:I: (N<10) - | H,

(c)

B -#% 10.4-2 FEWILLEHEEN LG E K <& #(Ishihara, 1985)
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WO=REHEERE  UTAHE
W(z)=10-0.5z =% (f% 10.4-3)
Iwasaki et al . (1982)RIREFMEBE XA ZHLE » EHEBBE L
BEERBEUSB=ZHK WTAT

P >15 BEWIL
5< P, <15 th B g 1L
P, <5 R L

wESth WP ESRICEREZEY  ERERZHBESE - &8
DAXEKHREEE > ZREANEFREZ A HETHBER » BIKE
0.6 MR THBEBLER2EIE ETMERS  DUEMEREE
TEBILSIHCKE -

10.5 MBI 2 R EEE

B L) B b (i 5O T RE B A T+ ML WA R B o BT RF B
HEESBMBRELBE -

[ B2e ]

WEMEHE  BELERCRKRIWE  BIBRIRIZBIE
AR HEMBEEIMERLEBEERRE > SiBE TS 4 R N B R
RS FHALEGHEUER  PEEXKEREIARSHEWE
MELELHEGEMN > WEMBRLERBRERBBERHAE - B4 1B
39 EFIWHMERFTEHERNGELEE L I8 (L 5t 48 58
BMREREZEA -

B MBREB LB EEGART29A A BCHE DR
E—#cRE HORESS2FNEOR TEBRERTE - AgSR-V
MERFRBLEHES AL EB M ERE 1 (1996 £) - ¥R
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5 R 2 St BB - B MR AT B AR AR R B L RO T AE
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DEVERCCWDELBERERE Sm M £ B LB K BE TR
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R ZRATI AR FRERCLBIERAESED LR e
SHEA > THSEEH -

10.6 #Mbit /@ L H2BMZITH

HRAEGTRCZLE  ERFSMTNESETE2HFEE 2
e (FRMERZ KR -

[ ]

1. WIbBRCHDELE, REERXEANGHRE, B, fEGNEE
BbewELTE, BENEIE2R BB REBSSH Lzt gs
B-BRHEMBLE2B SN RAE  EOXERG S T HKiE
TAE -RBR-VIHERHB, (16 FE)RHABHBE T8
WG EriEs , (1988) I FRFE L EL2BIFE RN R &
FIANF-f# 10.6-1 RF-AE 10.6-2 Bz » LI I T 3R A7 %) 88 2 47
> ATAAMCERERE KX ERAMBCRHBMEEIFR—% WHE
BB LBSIEREE BNCEZHEEHMEEER BT
ERANEREARTFHESEHE -

:MERG LIE2EATRIRE LT REABEETR RIERE T
RN THEBFAEETHECHHRERE FHEFHEENER
XAERDK WELECERTULBSFLEN -
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MBRILEE2RE | HRETEE +E2HITRLE D,
F, z R<0.3 0.3<R

0 1/6

FL51/3 0<z<10 /
10 <z <20 1/3 1/3

<z< 1/3 2/3

1/3<F, <2/3 0<z<10 / !
10<z<20 2/3 2/3

< 2/3 1

2/3<F, <1 0<z<10 /
10<z<20 1 1

HARKEHEHENSZ LRARY HREL

£-F 0.6 HARFEEFRHALLHSBTRRE D,

MBECEERE (WRETRE +E2HITBRE D,

F z N, <10 [10<N, <20 | 205N,
<z< 0 0.05 0.1

F, <0.5 0<z=<10
10<z<20 0 0.1 0.2
< 0 0.1 0.2

0.5<F, <0.75 0<z<10
10<z<20 0.0b 0.2 0.5
<z< 0.056 0.2 0.5

0.75<F, £1.0 0<z=10
10<z<20 0.1 0.5 1.0

i N, B REOR A H TS 2 T IRABI(L VE
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