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THE BEARING CAPACITY OF FOUNDATION
ON THE INCLINED GROUND

By Koichi AKAI and Tkuo SANO

Synopsis
The paper describes the results of investigation on the bearing capacity of foundation and the
failure pattern of ground with an inclined surface. Theoretical approaches are compared with
each other based on the theory of rigid-plasticity. A series of experimental study is also performed
by dense sand-models in order to observe the failure mechanism of ground under such a condition.
It is concluded from the test results that the failure pattern of ground with an inclined surface
can be explained by applying the theory of rigid-plasticity.
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for sand; (a) stress-strain relationship,
and (b) stress-dilatancy relationship.

Fig. 13. Failure pattern of horizontal ground;
(a) development of punching region,
(b) appearance of wedge, and (c)
spreading of failure region.

——————— Experimental B=9.6 (cm)
Theoretical . 6=0.98 (cm)

. N\, /

Passive s \ Wedge/
$=38° S ///

e/

X /

/
\,/

Fig.

14. Comparison of slip lines (§=0).



I+ 487 ARHLAR L O B DI I DT 67

b) iR
Photo. 1 (a) {ZEAfAfDRBTH S (FHOIMAG 8=20°), WAL T &, HMSMET 3 Lif

LIABHURATE 245, WHFICES 2D RTHBOBALRBRED, #LASFURD - s>98E 3 B LT IC
BUUR & QTR BT & 39D HURAUT & A ERIBFICA T B0 2272 L, BBEBEWMCT <O MERT
% %\ (Photo. 1(b)), #§#TOIL FA T ic >N T h S O HUEITKREICHIE L % 5 (Photo. 1(¢)),
FRU T ORI EEBIT, TNOBRTHENHLDOPIBICH BT XOBBETE S, ZO L ZRFROK
EIRIFIIAETHY, PPBREEZCRET/HI~NEH L, ABOTXOBROBICSEMR ZVe —J7,

B:20°

No 4

Photo. 1. Failurc pattern of inclined ground; (a) before loading. (b) just after loading, (¢) appearance

of slip lines. and (d) after failure.

;
e Experimentad :

Theoretical

Fig. 15. Comparison of slip lines (5=20°).

MM AN T A AH OSN30, ChRIFMMCSE O LD S %\ (Photo. 1(d))e XY BDOER %=
), chkogirHbiTE,

Sokolovsky D ELAE & KT 5 &, ¢=40° (it L TIZIZ—8F 5 (Fig. 15 £18
KT MO & 5> T D Lol AR ICIE ¢ 2 — > OREHAE U T 3 & NS R B,
(2) H#OMBLERHEY
Q) MMMISTOROH X



68 A KB FEHE#E 23 5 B-2 (I 55. 4)

HEOHE BBOBELZTOEIRTOIOLEL 3,

BRI KT, ERE L SO FORE DIBRRICEA~NALIEIhD L BB LT3
(Fig. 16 ), Rt » CHBMBHEMUL SBIRENE T, BRBRMEROBHEEDL V2. W
SRR T D BOAS KON LA L THRRRICERE AL, BRI OOEENKE(RBICON
TBRBREIDS . —F, BEZICEBWTE, BABBCRDOBHETORONEINE TERRKRE 3,

After failure Initial

PR @ B=9.6 (cm)
At failure 6=2.00 (em
\\\ e
~. y )
e N B .
\ pe
\ e
- - \X /- “ . .
-~ - ~ ;/ bl - -
- - Y “ )
~ - - . .
. . -
“ “- - - . . .
= - i : - - -

At failure
. B=9.6 (cm)
After tallure Inttial
ia F 28=29.0 (mn)

“ovement (mm)

1.3 0.7 1.7 1.4 L3 04 1,1 1.3 2 0.3

Fig. 16. Movement of markers in the model ground after failure.
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Zhidvnbhws Kurdjimoff MR2#EDTIDOTHSD. TOMOWMEHEARICONTE, WBERTZH
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Bbhb. TDBHAMI, TXVBROFALVETLEAELE- T3 HBHERSOBRICES L,
DFHEENT P ARTNORE ¢ ABAFRLTH, LOEBRBERICNEERNICIEFT 5,
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B v XA DL T HE v T L,

vp=- -2 IR (24

2 cos (45"-1— é)

ExD, HR, ZEHEBTOEMERE v ]

v, =0, exp (45°‘g‘+“) .............................................................................. (25)
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Fig. 17. Velocity vector in the inclined ground.
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b) HBHICETEHEAROTHH

BEOER u LV EAMOTEL v 2HET A0, HETHEINZERONIRERICOWT, OTFH
BEENT—ET, DOWNERTHE LV HEXR T . MBRDZMERRROKERED, r=3~4%
HETIZIEREIET 3L mohTnw3 (Fig. 12(a) 2R) T, ChE D REWOFHBMBANTE
LTWEBI s - THEREART,

ATMicd 5 Fig 18 0, MBOBELMICMLAZICE D E LT BB L EREETICER
BAETETNEZ EMbD 3, BERITREHEOTHMBMCERREERT S L b, METHILLL
AR LTwL . —F, Mt (Fig. 19) T3, BEUMNICREERIISAEETICRBHICEET S
DHETHDo WEHIKREAMOTLOKECERBT Y BICH - THHT 5,
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2 §=0.66 (cm)

v (%)
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Fig. 18. Distribution of shear strain (3=0); (a) before failurc, and (b) just after failure.
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Fig. 19. Distribution of shear strain (§=20°); (a) before failure, and (b) just after failure.
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(3) XFHHLLToOMER

a) FWE—-LTHH

THEACERERT, DBBOHEMA 8 2B EABAOWE~L T #iM L Fig.20 1KRido. 7274
L, ZORIBHBETDOW S B BHRMGHOULT R, METOBMOREL KD, WAHIHO o
LicME 22 BA+EMTHEL2bDTHB. 4, BAAMIHBELEBOBER L 20N, KRNI L
BEMBEAABE LTS m oy b LELZORE (BRE) TH3, »wFho iR SMHORKRIERICGE
{, BEEICEI Lad il HE b0, ChREBIEH -R2URKIGENEH ERT. 7,
A A BREL ZDEEXBABEL L, BEHCHETIUTRONI %S,

Stress (kgf/cm?) Table 3. Load intensity and settlement cor-
0 11, 0 2'. 0 3 : 0

responding to the failure point and
the yield point.

Slope angle 3 | 0 | 10° } 20° | 30°
i

1.0

L Settlement at
8=30 failure (cm) 0.940 | 0.895 | 0.798 | 0.663

8=20°

Ultimate bearing
N . capacity (kgfjcm?®) | 2.65 |2.04 | 1.41 | 1.13
8=10

Settlement (cm)

2.0

Settlement at
B= yield point (cm) | 0.760 | 0.620 | 0.798 | 0.540

Yield value
Fig. 20. Load-settlement curves in the model test. (kgf/cm?)

N

.36 | 1.75 | 1.41 ] 0.955
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FEOMBES L UBRSICHET ZHMELH LS LBEHEOLTEY Table 3 itx L bz,
HENEEEROERICE B EHET S L, AMERA 6=47° BEODOLZY, TXOBROERPS
B L 6=40° (Fig. 15 BR) L@DPAEDRE-Tn5d, COBRELTE, ZHERRABRTHEENL
AT G BHMKE B LRI MERICB T ANEERORELENELSN D,

(4) 2 ¢

1) MROBBERRE, SHOBRERE:ZhUNOBI IS PNS,

2) BERINLTOVRIT, HEAMECRIZEREERICE 2T IOROE L —HT S,

3) HMBAROBOB X, ERNCREEROHEALTELE V.

4) WHE-ETHRLY, PEEHASETEEERIENRIELIEI L, Thicrisd 2 EROL

TR HRTAILBMOoh S,

4. » & b &

B LOBBOXFN 2 58EIE, AXFOBROLS T, HEHAMNA L OFECE B KTFHRD
EHNIDPOOBY LA BELFOELIK, R LHE ¢ OFERIZPERERBOBY LSHEBLHb
WHEETH b & CAT—RIC, $HAOREBMCRMAN T~ EE (BEPEEE) SXHELIRICET 208
HITROBIBOBHR (BEBHE hb-THVONE, COBRRABORE, REHLTNVEDE
EHZOMEDRERICKEN R VY, HiFEER: LIAMTRVEEERHTID0TH S,

AN TR LABREMITE 3HNERITE VT, HEGRMA A=0 L A0 (10°,20°, 30°) Of# THisk
BEOBENELLRLZY, HECREMNEETOACREBHABEBBEL, ERNEZTDLAL5E0D
RATHORERBHNKREBEZ-DTHA5. chitlL T, %0 CTREEFRKEITHIEIERELAND
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