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Finite Element Analysis of Bearing Capacity of Foot Protection Foundation
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Abstract
The bearing capacity of soil is important in numerous geotechnical problems. Its value for foot protection
foundations appears to be governed by the strength of the soil and the penetration depth of the foot protection.
An elasto-plastic finite element analysis taking account of strain softening behavior was developed, and the
results agreed well with the classical ultimate bearing capacity equations for shallow footings. It is shown that
finite element analysis is a reasonable and reliable procedure for estimating the bearing capacity of foot
protection foundations.

Keywords: Foot protection foundation, Bearing capacity, Finite element analysis

1. FANE AR, TSGR B A R L7z o SRS ) O
HEROTE L, T OREEEEORGIH AT 2 5E
REOH T, EfEIcE T2 omEs L0 K SEERELCHER L Y. MU TS IR E TR0
ELTDI LI T AHOBEMEMFL VD, R IR TV D P RRERMHT 7 0 77 A GASDIZ L -
[E D FE DA SRR i ORI C R L, AR [E O E T, Terzaghi OWGIRIZEFSI N H3ICHEE L H D 2 & 23
DOMES EORBEICRET RELH L TR, £, LM ENTVWS 3. GA3D Z AV 7= 5 TR E » #i
KFFE S EE R RN L o T, Lot & WOXF N EMFT B0, LORERELEET DD
VIR H] B ORE DI ~DIRAEEG WX RN Tl T LD HMEEELNREL TS,
AT A RN H D, T OFRICIT, AR
fRITIC LD 1) BEDEO KX SROMEEZ L CRANE 2. ZHHEMHRERICLKDIEADEHEEE
S LB HOBR, 2) EAE (ERE oKV IRE Bt
ﬁ@@@gﬁﬁi@%wi)%i%@kbt%é@@f TR ERYUNTH CERE L 7= BE e g Ve s O JE % FEHEK = i
HARACZE B S K HE I RIFTREB LR LTV 5, JEHEABR 2 FE M L7, JRE DO E 2.13, BARE /K 120%
Terzaghi O X £ HAKIC LhiE, #EoMET— T Thod. TRE -HTEHERBRE (&XIEHLES 5MPa)
HEFIMBRE N R D V. R ENMEWESE L, + ZRIAL TOOTAHEE 0.175%/min Ty 7 FL v
DIV VRS WA T, B oRET — KX+ ¥ —0.5 MPa % 7=,
FUFE N AR EE B 2 W TR AT A WTREE & i Fig.1 1%, 6 DOHEFEEITE ) TIT o 7z =4k CU R D
TW5. EEEOME~IL T EHEROR D HAE O RESDHMOTHERTH L. EHEERBRTRDEZZ
T— ROHENRLE L ENDD, B RBROME~ DB D E# AR S113H) 1.5MPa TH 5. WD
mTiﬁﬁmgﬂ@@w%%~h%i%ﬁ%%%bm< BEHHOT B 2~3% TR AE IS BIER, WAEIED
W F 2, XN ERETIRTREORE SICHLAHEM WD 5 O A 15% DR 2206 D &R E ar & L,
AL B2, MU AN RIR SR IS B LR, 3 RARWAEIS D gp & O EFREMREL L EHRL T, EEE
RO HEETRTORNFRRFICRRKREAMRI 2 RE L HEOBEBERLEZON Fig2 Thd. Mnb, TOME
TWah Bz, EF0o XS ICEERELET FEBENCE > TETET 58, EHEIL 0.78 TH
B354, WA E O BN O AR B B8 12 B 34 5 H Y, 5. BT, %W%Fmo7%&auhmﬁ@%$
ﬂ%mf%ﬁ ﬂ@?&@ﬁ#%%éﬂé,%m,ﬁ T OB EME LTRSS,
TYERGEE L HERI L 5 2. HEITPERGEE IS BRI B ik o X
%ﬁﬁ@*ﬁ 9%;&%7%@%7@@%5&1%%&%71%%6. iE 3. AREXRBIHBERLER

*1 TAWPE R S BoR T R LR
*2 g KA R AR
*3 LA TR #R



AR [ 6O WL EERE DA (R EESR SRy 1 fhT

7 'c (MPa)
——1
_._5

3+ —— 10 4

Deviator stress q (MPa)

Axialstram ¢4 (%)
Fig.1 Stress-strain relationship of CU test
performed on soft rock.
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Fig.4 Stress-strain relationship of unconfined compression
test calculated by changing residual strength.
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Fig.6 Influence of residual strength on the bearing

capacity of foundations without foot protection.
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Fig.7 Extent of yield element.
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Fig.8 Effects of residual strength and penetration
depth on bearing capacity.
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Fig.9 Effects of rooting area and penetration

depth on bearing capacity.
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Fig.10 Influence of rooting size on
bearing capacity.
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Fig.11 Beaning capacity with and without
the foot protection.
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