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APPLICATION OF KOTTER EQUATION TO THE THEORETICAL
SOIL MECHANICS

By Hakuju Yamaguchi, C.E. Member

Synopsis : A reasonable analysis of earth pressure computation or bearing value estimation
is presented by solving the difference forms of generalized Kétter’s equations ; developing Ohde’s
method an approximate analysis of earth pressure on a rotating wall around its upper end is
also discussed, and these theories are checked up experimentally. Through these investigations
it has been clarified that the usual approximate formulae have fairly good accuracy with re-
spect to the pressure intensity, except the passive case, when an angle of internal friction
exceeds 40 degrees, and that, on the contrary the pattern of a slip line field obtained by any
approximate method is known to be considerably erroneous.

It is added finally the correction method to obtain more accurate Stability numbers than

Jaky’s values.
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TREEITH DD 0ofow F72lE 1B L CIENREMBOMOMIC/NE TR 6 W LTH L RZENRRS

NHTEREMHOKFL AR TS,

F—4 ZFHRBECORRE

s . r=I[|B I
N, N, N, N, I NI - ‘ - — )
20° 5.357 48 | 4.9 | 6.949 4.894 1.619 1.7 2.529 151° 97
30° | 22.00 22.9 24.0 30.58 21.40 2.306 3.0 4.295 159°107
40° | 106.6 116 128 165.1 115.60 4.036 4.6 8.013 167°40
45° | 245.4 305 355 351.1 245.8 5.420 8.0 11.62 1720207
50° | 705.1 1455 1800 1502 1051 | 7.9 12 17.86 177°207

Meyerhof OFEERIT L5 L ¢=46° DWICOWT » OEAME 4.12 Thotz, fFH LD ry=8.2 r==5.4

ThHDTLDRENBOINRREN—FHZRL T b,
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8. FEEREMENDOEHR

BREA#EZHRE T 505 HEEOIGIVREE AN X D b REERIRE
T\ T &7 Geratine DEERIEERCHIDI D, BiDRFBLEHALEEER & KiEThs
DR D SHOUL L D FT DAEFTHRE S b D B Dz Y T BRIk 5 &
LRI e NEECTH %, Jaky® RFIBLC D 8 {RE L C Kotter ARy Lk
EICAETZEEN L EBEIORINERE B T LI Lo TREREZE N2 Tay-
for” @ Friction Circle i 1% X D /N {BBRENCHE 5 & & 2MFHEIN T %,
EECE N S EE I Moment Z224E32 X 31 i 25D AT MR TH 5,

RIS TRMIIOR D CH BRI 2% 2 C(X—10) Jaky & ARCEHET S G
WO EITEMETS) EROE&RT

C et Aof3 ncos(Ay+a)+sin(l,+a)}—e 22 0(3 4 cos @ -+sina)

TH ot ey 4

Sin g (1—e2r20) Her rocos(Z—a) —sin a}cos ¢« (1+9 1?) (8.1

REL A=n2—i  a=z/d+e)2
et URTECHESE Moment 237\ & L7cBE DB ERERE KD 5 &

C C \[" 1+e20A0) 4 (1—eg 20 A0) oA j —a) —sin 12
<_) =(_>L1+_u,< )+ (I-ePuroferdocos(ia) —sina3r) 5.2)
rH/c T H 3 sin ¢ sin?;(e2#Ao—1)

Ligd, MIIcBE3% Jaky Off (Clr H)y WHBEORELTTD &
i+¢

c C\ [ 2sin®(z/d—i2) sin® 2 { (1—e=2mr0) )]
—_— — 1 1 2 Aoy L~ Z LUt .3
(rH>YC (rH>YL T (2~ i)sin® G EJ 83

£ BHERCKBZEEHDE

i 90° f 75° 60°

) o | s ’ 10 l 20 ' 0 ’ 5 10 20 0 ’ 5 | 10 ’ 20
cirmy | — | 0220 o20] 0175 — ‘ 0.172| o0.156 | 0.110| -~ | o0.135| 0.116 | 0.081
ClrHye — | 0.220| 0.210] 0.175| — | 0.180 | 0.164 | 0.126 | — | 0.148 | 0.128 | 0.091
(CirH)g | 0.250 | 0.229 | 0.210 | 0.175| 0.207 | 0.185 | 0.170 | 0.132 | 0.178 | 0.151 0.130 | 0.092
(CirHp | 0.261| 0.239 | 0.218 | 0.182| 0.219 | 0.195 | 0.173 | 0.135 | 0.191 | 0.163 | 0.139 | 0.098

CRNBRIEIC X0 T Jaky @”ﬁiﬁikm (8.1) AMBIEZN, Taylor fE (Clr H)7 IGER R DARBNS,
Bishop'® 1€ LAUEHE INHHHEZ X VREN EEEHF LB 2 WID, 7,6,C PR E—Thb
K UCld Bishop HAMRE LR LB DL Bbb, H—HEHICH U TEDRERFERYIEL &

K
S hy[sina,—sin ¢ sec(p—a,)]
n=1

( § )

) 2 s (8.4)
I C

TH/p S cospsec(p—ay,)

-1

Thob, 2T bH Zn, HOEHOCHEHEOES, 2.2 ORBRCHIEATHD, (Cfr H)p ik (Cfr H)r
L DR NNMEE S 2 5N DEF—RCINE 1~2% BETHH L5 TH5b,

9. & b

AR CIANTRER Uil Kotter NOZESIRIC X 0 18 B B85 O J) E1 H ERT TR 7o B Mg M DR
T Ui+ d@bthE0 s 5 2 & 03@Bb b, FlaPCni 35 C i I BB S EM#EH LE
BT AUz, HECBEAERMO & Coulomb AT EHEFCIZEFEOFHICH LHZWC BT EY
5z B23E% %8 U O BUREE OB O B EEIN R W, TB DO & 2R E DZET R BFFIC N T
¢>45° BENBARE 0, FTEOBRBCEOTT 640° M1 bESEbND, LA LWTFROEHELZ
DI TR LR L ZEHROBICIIEM DO X v EE T TL 5 % MIN S,

AR B AT DR O BEER YT O —30 T B SR RIS L o MIBE cEE e c b
NI LELSHEER LE L,
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