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—62— ERSLEEEERETES

HERALHAR 1< B 1 B EMEEORTORNE, DIRIMLHE S BER TR, 2)RR{IL=ZEL
FEBOZI ST oN S, BT, RRIGHE, MBERTR, H8R0EBEOE, BT
DEZFICDOOTHEIRT 3.

1. BIR{LHIE
(1) HMREINELE

BRI OHEEFT > LBEH S HMTER, —BcHREDL > 0 m BEUEROHEET, £ |
FxFOBEER, PNASEENBY UTOLET 5. 2L, BB S ATERMET
2, M EE Y 35% DL EDEBE Y v b, RERRIGEVWEKILER » 2 vV PR EHERR
[ELHEROHEINTVEOT, 15 0.005mm UTOREER>IRT) SHEEH 10%
DI, 7= 1 39BHE5a8hs 15% DIT ORI 5 3 VBRSO W TRIRRILORET £1T 5. 4R
2 ELEOEAEDOEVEBICEE NBIRRILOTRESTETELVDOT, TOLIBE
B HIRIRILDRETZ1T 5.

(2) WR{LERETFRI
R 12K 4.5, 1~4.5. 4 AV, DTOFIRLDT->TIW.
(2) RAHSOHBNORES ICHET SEMBBRE L FAMBHLERAD 5K 5.

T, a a,
—L =g gy (4.5.1)
OZ g OZ

C e, T, RKEEICAE L BEMT—ERE L EARIEAERE (kN/m), of 3RHES IS
2EMTH0E GAEEDIE) KN/md), 7, FZEHOEER L ERICET 3 fIEMRKT 0.1~ 1,
MU= T =F a—F, an, QHREICEITSRTAKEMEE (cm/s?), g FEHMEE (980
cm/sd), o, IRFES BT 2LLEVE GERIES) KN/md), 7, ZHMBHSEETEVCL
L& BERBETRATEZ 505,

7, =1-00152 (4.5.2)

CTiT, zld A — P ABRITERLCHIEREDY > ORITESTH 5.
(b) HETIEEODHENE V) %, KEXH5H5RD 2.

N,=Cy'N (4.5.3)
Cy = {98/0. (4.5.4)
N, = N,+ 4N, (4.5.5)

T, N, ZHBENE Cy aREIET 2 ERE, 4N, BRI EEER Fo B URIE
NiEEAT, M4.5.21ksd Nty eEEFHIABETECLIRANELT 5.




10

#HIE N {8185 (4N)
(=2

4T ERELOHE —6—

07
o E LWiikik
u i O FCRAE
AK—F—F4 -
7] S & AR O T HIRIE
% r=2%
s #ikte <
e 05F
\h‘E 0.4
EE 04p
13 :
ez:;?é 03+
X
gé D e
# o
o o02-
by
vy aQ
=
01+ kT
0 1 i i
0 10 20 30 40 50

WENE (V)

BJ4.5.1 fHIEN B L RRUER, BIWEAKO T4 DMK Y

10 20 30 40 50
MUSEHE, Fc(%)

4.5.2 {RNESFRENBEORMESRK

EfigE LRI N

1.0 273 5*;6 10 15 2.5

0.9 -
0.8
0.7

0.6

WER 7,

0.5
04

03 %

02 1 | [ | L] I

5 6 7 8
HWEYZ=Fa—FM

B14.5.3 HENE, <7/=F2—F, &b
' L& BIERE OGR! Y

s urers -

S IR 1 4 4TI |



BOE EHEER 13-
®5.2.3 FREFSBRERLEV 3880 N, omeE

S @ O FRR{t N, DR
EEZWH L 30° 5
BEUNOWESL 20° 6
1 3 + 0 n

2. XEARICHV 2 HBEYK

XEARCAV 2 HBER I, IHMBOEANBELETIES ¢ NERE#ERA ¢ &, X
#5 L CBANKOLOMUKMER (r, 7,) ThH 5.

VORNMEER ¢ 2ZNLERRICES O TRIET 38102, RRAEICX » TR HHRESR
RARBREB §BRES NS T LIEET 2727, FHOT 4R S HTHRB TR S
NOENEERES (T0ehe, &9, E32) i, BBEhA b =110, OBFRICH 5. £/, EE
CAWESRS 5V REMEAMBRIE O TE, EFOCANBSOMESS 315, EELD &
kéw®¢ﬁﬂﬁén5.Ltﬁor,:newﬁﬁﬁ&mﬁefu,E%E%ﬁﬁfﬁen5¢
BPERONSVEEEZ 3L VA5, 35S I Lhig, ERICE-THBONETEAER =
MERHRD ¢, EHV THE L AXBEAE LT CEABES TV 3529,

TLT, FEH TR O EZERLERRICE - TS 31881012, “HERERD ¢, AV 3
C&&?é.ﬁ%%ﬂ@,ﬁVTUyﬁﬁﬂ@ﬁ*%#uﬁﬁéi%&ﬁﬁ%t;of,ﬁéﬂu
FImLicg ZHVE,

RiT, ¢ ZEEEARBRO NEED ST T 5 HEE 0 s,

R, REERCESEREL L HMSNAERICH 5 bOIH L, THEL LT TR Aes
LT3, 5, EBRERO¢ 3, (5.2.17) ROBIH L TEIZL8 0&ENTH 2.

¢ =4y20N +15° 5.2.17)

BRCO NEQH D OWES BHELE LT Db DRES S 5 25, WEN S EERE L HEEE
®ﬁm@,@BO%ﬁk§€%®tﬂofm5:&KE%T%%Eﬁ%%.@&Z?u,ﬁﬁ®m
TODHIE D H 5, BT V7 ) ¥ SHEIC > TIBONATMED ¢ & NIEE ORIRE R 4
&Y, BRESY YT Y SRHORRERE BT 5 &, KBORER T 5522k E b
bOORLPDETH 2T Ehbh 3,



BOW MEHEER 15—

F=20%

4:=40° (N, >20)

40 -

b e ,’fj
= =4 g4= (20N,)"*+20
& e (35N, =20)
&
g % | © :Ts(&)
£ A I BL(#)
@ : FS(i) (feh, M, 1996)
A I FS(E) (Gadktzh, 1903)
10 !
0 5 10
(_Mlos
1 1 1 1 | 11 _J
0 5 10 20 30 40 50 100
N

B6.2.8 N, L ¢ oBFE:

TR B VTS, EEHRIIREH CoMERRBRET-Te, ¢ 25HHiT 55, —EFSE
AEREIT > T—MERERS ¢, DO TREBVT 2 RETS. COBAICE, ¢=0° LEETS.

c= % (kN/mﬂ (5. 2. 20)

TOBEGEHRERS, v 7 v rHAHOEARRICE B T LTS LU, 1w ERETEE L
TR, KA Z EHERFUHY 2EBUHBORMARER (55.2.4) SrgELingin

i 5_ 2.4 ﬁﬁf:fd U. ‘5 mﬁ@ﬁﬁzﬁaﬁﬁqSE 13 e R REIEAT

g (il W M = E & HORE @
Y OH | varE | BEE | 9-4B | KEB| B B | orrg H1E
PR iR E

RN/ ) 16.7~18.8| 14.8~17.0 | 13.7~15.7 | 12.3~14.1 | 14.0~16.3 [ 17.2~19.2 | 15.5~17.3 | 14.1~16.2

WFRELTcssMAcs0TE, TORMEIHER (7, ») &, BHEZEL T8
(KN/mM) 2% LG W2 H0 5. $Hbhb,

TI' =7-98 (kN/m® (5 2. 21)

=198 (kN/m?) (5.2.22)

EF 5. WTAMOBRECHLTE, HERBLELT, ZollEN 3 L5 cilEd 2.
CCT, Bicky 2 FREERBOER L 5.2.1) REHVWABAOEENHEEL
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Howm YT ars

N =170 (2.5.35)

N
o’ +70
@ HEBORROFM EokiE
N-0019(a’ —65)
(V)65 =0 0021 (o — 65) + 10
@ HEMEYEREHEE
N
o +150
@ BEABREGEREHRE

3? X N (2538)

(2.5.36)

M =250 (25.37)

Ni=

2) YL 5 NEOWIE WML S NHE
DIFIEL, FRILOHEL BEYE L TEASNAZLDTH D,
L OWHEDFTHIBH SN B S DTE RV,

FLEE R SN EEIC L A ERIE, USRS
NBEZHIES 24 GAEl, W3, BE) &, RrEEH
ET2HE () bbb, 28, NFPOWME N@EN BT
(M ewrmid, o K UTWEFFEIC L 5 EE ORI 24 E
fECHL, T/, BETEIRIREINTWEMREZ, 22T
XD TEIRL 720

© EBRETRHE

<WEZL : Dsv< 2 mm >
-0 %B=EF<10% - Na=MN

10 %=F.<60 % : Ma
= {(F.+40)/50} Ny + (F.—

60 %B=F.: N,
=(F./20-1) N1+ (F.—10)/18

<5¥f£i D2 mm=Ds>
Na=1{1-0.36 logio (Ds0/2) } N1

@ BEOMZOFEMN Lotk

CL<I0BH BT FL5%:
(VM) s = (V) 6s

- LL,<10H AL 5 B=F<15% :
(N ssumi = (N es/{1 —005(Fc— 5)} (2544)

C10=7,<<20200 15 B=F 0 LLF O 2 Zef THMmHE
(N e = (N)6s/0.5 (2.545)
(V) ssitiie iy = (N)es +8+04 (L — 10) (25.46)

S 20=L A0 15 B=F.: X (6246) 2L 5,

3 SRERESEY S RLETR
LUFWRY F 28R ROZEIE,
* Dsp<<0.075 mm A2 F.>50 %

(2.5.39)
10)/18 (25.40)
(2.541)

(2542)

(2543)

f=0.0027F +0.065 (2547)
- 0.075 mm=Dsp<0.5 mm :
f=0.21 logo(0.2/Dso) +0.065{logr(Fe+1)
+1logio(ov'/100) } (25.48)
- 0.5 mm=Ds :
f=0.084+0.065{log(F. +1) +logi (e’ /100) }
(2549)
@  RSEILPEEE R §1'
“F<5% I N.= (25.50)
5% <F.=10 % : Na =Ni+12(F.—5) N1 (2551)
10 %<F=<20% : Na=M+6+02(Fc—10)
(2552)
<20 % <Fe=50% : Na=N1+8+0.1(F.—-20)

(2553)

(3) ¥METONBEILIRFL Y —, —BHERM
& VIV AT YT, T OWMERRHEEOES V4
EFERL, (85 2\ (soft) |, [FLD (medium) |, [HEV> (still) |
HHVIE TRV (hard) | 2 EE#EEMIZES R, |
ARILFA 2 HBOFEEN - BENZFFMICE <A S AV S
T&7zo BIEIZBWTH, TEMEREH T OREE %2 =3
59 ZTELHAVLENTWEY, T Y AT v —z ¥l
LREPEBRTHL I EDE N,

Terzaghi and Peck!'ld, I X T A7 v ¥ — DEBKRSIZH
LTNBEIZL > TEERICFFET A L 2T L, ¥lo
IYVAT Y=L NE, —BEFERES ¢ DBRER-254,
X-25260 % H 25272,

LEEOBFRLY, SEHOTREESL NEL g DRI g,
=123N~131IN=125N (kN/m?) & %Y, Iy A7
EOMBRED S NEL g DBRE LTRIHSNEZ DD
% 3, Terzaghi and Peck i&, N & gu DFITIZ DWW T
NG IXDVELEHERBRIZZLVEERHLTEY,
ENDOBERITETL I ENET L,

—7%, KRIFMIEREOHEIZOWT gu=40+5N (kN/m*)
L. /2, frep - FAIE®, BA®I(E Terzaghi and
Peck O N{E & g, ODBRIEEE AR Y~ 77 — THIN
SNLENHBOBRTHY, BNTHEZEEIRTELL.

Al i

%£-254 NEEHTOa VY AF Y —, —HIFEHEBRI O

BA{% (Terzaghi and Peck!’)

N1H qo (kN/m?) AV ATV Y-
0~ 2 0.0~ 245 FEFITER S A
2~ 4 245~ 491 05D
4~ 8 491~ 981 el A7)
8~15 98.1~196.2 T
15~30 196.2~3924 ESCAN TR
30~ 3924~ s L7z
SIS Do
| ﬁx*'sﬂ"\‘
ML [ ] |
A 200 |l e i SEWITHL  WEELA
AN =
N 24] 8 15 m\Q
K 600
A \Q:
n
~ 500
& 2,
Z
=400 -
= \\ \\ \:'
= RN 'Q\‘\\\
% W'\Hﬂ§
i« N = ¢
= 200 : A\ N
A) 7 H! =
g et
i 100 —ekgadoposiites
} S -
0
0 5 10 15 20 25 30 35

[-2526 Nfietitoar T A5y —,

N i

D% (Terzaghi and Peck ! IZHNEE5IE)

— 308 —

—HEARR S &
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K£Miﬁm%ﬁmum.%miﬁw%%uwﬁ&a&%waﬁéo

y =0y OEMEER (-0), o (=6) OKE MK LBRELLOT, 2t
E@ﬁﬁwﬁﬁﬁmﬁmtmwlé&%méﬁwéo?&b%(—5)@@@.%ﬁi
D ANHEH D 1/3 L L, a RO (-0 ) OffIZEK 20 LT 5o
iE@ﬂﬁKﬁﬁ?%i®$ﬁWﬁﬁﬁy&Wﬁ)HMI@W#%ﬁmLtiﬁﬁﬂ
LIV TRDBRETHLA, PR OBEICILRM 2. 2.4 OfE TS Lo
s L oL, B HEROZHLEONECIHAIOWEELT L L,
ﬁﬁ%uﬁwnywiﬁﬁﬁ%mwTﬁT:kkLTw&oL#L,*&K%ﬂim@
mmu;of%L<%®ﬁﬁ%%i.%ﬁ%wﬁﬁ%%¢@%ﬁ@%ﬁiwﬁﬁ%%%
IR A LRI L Ve ThbL, RENCHAo T, SALERBOURIGUERIC & %
gmﬁ%mﬁ%ﬁaﬂﬁﬁ%ibf%.%@ﬁ@ﬁ%ﬁbﬁ%tﬁgﬁwocwxﬁ&
g B, LORHNE EMICHE TS VA OREE RHLL, EARHL
Hify e /NE K & o THERBZERD L DAL

x-f 2.2.4 TOHRMARER (KN/n’)

o A% + XK AR YD) EHhhbdD
] RO & 18 20
% A 17 19
it L L o 14 18
e BROBIE 20
W EH + 19
+ oM * 18

GE) (1) WFAMMTICH 2 Lo RMARERE, ThEhoRBPOMENS 9 &%
Lilwifie LTL Vo
(2) MARBHEFALMHEST S, £, T, SRFORGRIAE BIK K
XX ROMBREEZR L TED L LEND Lo
(3) WA L YWEL, LB E LYEERIcow T, RE#EROIRE
WKIH LT 2z D %o
(4) W TFARMEETHEICBT2FHEEZZR %0

ok AR TR E DO B L o TRZD 0.4 05 0. THRETH L EFDLN
TWB A, BEOWE MY (LL<50) LT, 0.5 REIZZERXTELONLE
F L, 22721, WKESHESIZOWTIE, BT 2Lz D S,

RS OWE W EIMEE T 260 LERBMWERIC LERBERLL DL L
fwéaﬁﬁmﬁ¢éﬂﬁﬁﬁﬁﬁﬁaLf@mﬂmawquw&Lf;wo:ﬂm
Bao k3 CBRFECH L TRMIRAAE WHEICWZAE I ETHo T, ERITH
EOWMERAD S WA, BEEEDICEEREIIMERT 5, LA 2T, /87
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5. NE:Lt#EoBE 49

f@&bt%@f,LﬁE%%n%n@iﬁm;cf@gK@ﬁbJﬂ—NE
T%%é@%hkcéfﬁﬁﬁ%ﬁﬁm$WC&,ﬁﬁK,ﬁ*ﬁﬁ%ﬁf%
EEDELNBE NESKESHOHON BT EERLT S,
Wiﬁﬁ?%ﬁﬁﬂiﬁ&—&bfm5ﬁ@®ﬂ%§#@Eijwﬁwf,
B —2m 0Lz AT N=50 0Ea, AUENEEORS —12m DT
7c N=30, #EETE N=11 S REENBCLERLT 5o COHFR
bR NBERL T BB [(hrd] ERE-TE, $Hb5,
—odm @ N=50 3, #r—Y viEEOXEMRELTHATHELEEZILN
5ﬁ,ﬁbEﬁﬁiﬁK%%&%@]&ﬂl&ﬁ%ﬂéf%éo

5. NiE&trsoRBE

5.1 N@Ehoi#Eshnstik
%Eﬁﬁﬁﬁéﬁﬁm,Eﬁﬂ&iﬁ%&m%@&b,%é%mﬁﬁ?%&,
WELERT BEE L Z 0T, XHBOME, BE, @, EEUTZET
5@%@@5%%@@&E,Eé,%m%#ﬁgﬁ%%b,%%%E@%E,
M OTE, SBROBEFSBEOEELED DT EHTE 5
ﬁ%m,#Vfi—fﬁﬂbtﬁﬂwowf,ﬁE,EiE,ﬁﬁﬁﬁéﬁ,
ﬁﬁk,E%ﬁmm,ﬁﬁﬁﬁ,ﬁﬁ@ﬁﬂawaﬁﬁUKﬁﬁmiéﬁﬁé
ﬁof,ﬁ6&<ﬂE%%ﬂ%ﬁ®%%%ﬁ5t#K,Mibtbﬂﬁéﬁb
=-2.3 NihoitEXREESNIER

PRLRODIEE | GELROBEIME | —REEBELT
OMMELE QavyrRFV¥— | Om#zEELToOEE
OWNFEREA O—thEGE (%I OHOEAD TR
O FTaZBLILED e | ORBKOBAOMHE

ﬂﬁ@i"’rﬁiﬁﬂ OBRORE
Ot pF EHHE OF~ b WHEOHEE
ORJERL O BAROHE
OietRiL D RetE ORBIF RO

i 1

Ot pmERZHS  ONOREXHN

O OKFZHL OSAEA I HAE R R

OKFEFmEEAEy  OHR

O¥EEHDE nE




50 F2% BHEARR
¥TC, R0k E O h e EDREITH 3,

N BE@MosEBELS, R-2.3 X3 REROHESE, BT Fk
BEBREENTI B,

5.2 N EEwomise, NEREEES & 0%

(1) N@EEBoRysE Dr) LoBF%

(1) Terzaghi-Peck (1948) migs=

NELBOEEFE: oBE s K24 DE5 BRI,

F-24 NELDOENEE: 0BE

Y | e e BT KKk 3)

O~ 4 | ZE#icigin (very loose) ¢13mm OHFRESICFE TEAT 3,

4~10 = W (loose) Yau (R3yF) CEEITE 3,
10~30 B ff © (medium) S13mm & HE 5 Ry KO Ay = TEEICITAD 3,
30~50 = 7L (dense) BLET 30cm ¢ 5WAZ,

>50 FEHICE  (very dense) RETYH 5~6cm ¢ Bin LBAS 0 &I 3
BRLEEL, f1AtE SEB/EERT 3,

(i) Meyerhofs(1956) pigge

Meyerhof 12 N L BomamE LTI WEERA L OMEE 525 0r
DITRE Ui,

F-2.5 Meyerhof I£X % N-D,—¢ DO

P 0 % m 1 b v oa ’ AEmas | BRI
(D) #) {t/sq.£1)
FERIIE (very loose) <0.2 <4 <30 <20
g W (loose) 0.2~0, 4 4~10 30~35 20~ 40
# % - 7 (compact) 0.4~0.6 10~30 35~40 40~120
b 72 (dense) 0.6~0.8 30~50 40~45 120~200
FEWICHIL (very dense) >0.8 | >50 >45 >200

(2) N BEBoRRERE (@) DB
(1) Terzaghi-Peck (1948) ppigse

HOBICH T s NTERA 0K L VCBELRKMEE £-2.6 0L 5 icins
LT3,




5. NE&t#EDBER 51

F-2.6 ROPOAREERORENTE

BH—BRETANETF | KEORVAR - tiF
& b 28, 5° 340

% iT* 3% 46°

* BEGIE (Vertical stresses) 42 0~3kg/cm? THB L&D

BAEOTY, BEHAEIMEMT 5L, ¢ ORIPPRDT
BEMICH B,

(i) Peck-Hanson-Thornburn®®(1953) D%

N-¢ OB, N EXBENFEKOEAERG N & Dr L0RF%E K-2.8 O
LHITREL,

(1) Dunham®(1954) DEE

Terzaghi-Peck (1948) ® & % 7o %-2.6 K& AT O, MELHEN
FECNT 2NRERADEENS, EUR2H LTV 5. §ELBE, B

bk /#'ﬁﬂza'ﬂ
EE

ks 3
E | o | we jpmewy
i 1
130 f 10
\\ |

120 < 20g
_1g f— 130
= ) Jiles
s 3 P 40]

I

S 0 ] JK\ 50
® g C AN
; + 60
% 70 é;:) i \ 70
G i
ﬁ 80 LE A

50 I-""
1 40 i

7
W
20 §%
10}z
._—.‘

0

28" 307 327 34 36 38 407 42" 44" 467
— WEEREA ¢ (E)

®-2.8 N ELDOENEE ATEES

RUZHEHEREE OBE (Peck,
Hanson, Thornburn 2k 3)



52 H2E BEEARR

@@lﬁﬁ&L1N=Z%ﬁ@@ﬁﬁﬁ&bTN=%%ﬁﬁu¢=VﬁW
+15 & ¢=VIZN+25 pxtic DETETnIE, =-2.6 IR 3,
ZITIRDE S BEGERAZERE L,

BB — B THUOHF et g =V TEN 415
HERT DL OB o fo i Toerereoins $=112N+25
RESHBE S ORT S

J --------- $=VvT12N+20
HES—BTHZ > T

(iv) Meyerhof (1956) iz

N-¢ B8 (%-2.5) CHT2BARROL S 50T 3, TiRbE, +
DR, trADEE, BTRKORR, o FOEBREicgEman S5,
L & N{E&OJE%%J:E%N{E&¢®E§%Mﬁ§mfl‘oﬁb\t3§5¢5®
bDEI B, f-T £-2.5 DEEDS BAS O FOM=ER, KEDE3 -7z
% (Uniform clean sand) jost 2 bDOTHY, v PREBTEANRR AT
TN E I 0°0~5° INSWVEERELT X, XREOFORMERZ, KED
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