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Abstract Finite element analyses were conducted to investigate the size effect on the bearing capacity and settlement
of shallow foundations, and the results were compared with those of theoretical equations. The calculated bearing
capacity of the plate by numerical analysis and the theoretical equation was similar. Numerical analyses showed that
the ultimate bearing capacity of strip footing on sand was affected by the size effect, whereas the ultimate bearing
capacity of strip footing on clay was not affected by the size effect. Numerical analyses showed that the square
footing was unaffected by the size effect regardless of the type of foundation soil. In contrast to theoretical equations,
settlement of the footing was affected by the size effect and was proportional to the footing width.

Key Words : Size effect, Finite element analysis, Plate, Strip footing, Square footing

1. M2 A A2719] 7]zl et AF oAl FES o] el A1F
< sk olfre Aldule] st A3t tEe] &

129 AAFE et vk o]2A WMHE o pxBolgn gkt m17)9] 727} 20]7] wjiolt)

[1-5]o] 2xolaL glont 71 21214 Al 7129 AR gy} A4 7129 @77 d2ez Joy) A4 7%

& dFshs W2 7127 Fol= Akl Wigk AstAl  xjolo] X EHF} ekl 9lo] xpolrt QS 4 e

A Aoltt. o3 Astrlde) 7P diEAQl Mol o]2 A7 E3size effect)2} FHTh B AT ME 7%

BAA A D (plate load tes)VEl AlGel 20l B2 o] A7)7h AAHa} Aol v]AE S v

(3

51_% FA QA2 FAE 25mme] 2l A5 150mmell

2

98 71ze] Bl Wl ke 2718 nelsk] 43
T2mmA st MEE 05mm <306mme] @ asAe Fash A Bo T A< A0 Pah
B Agke] sl ke A B 4 o MAE )xe] 27 EHE A

"Corresponding Author : Jin-Tae Han(Korea Institute of Construction Technology)
Tel: +82-31-910-0259 email: jimmyhan@kict.re.kr
Received July, 29, 2014 Revised(Ist September, 25, 2014, 2nd October, 1, 2014) Accepted January, 08, 2015

778



7129 F7|adte] B FAFA
2, 27|=4t 3. =Xx|siA
A7) EIL FEEE e ol $Ee] HAEHe 729 A7 EH ARG} Do n]H= JeL
o &kzlo](influence depth)oll zFo]7} Avk= Ay e Aw 7] 93, 7HE 72wl digle] 7% L&
AA9] Fole o 2 AU (overburden pressure)e]  gElsle] fEe NS SaEtn A ARERE A
28 Hof & FETeEA A SA9] FHY 7|EITL 71 %0 AA A Gl vA= JEe Avn
O ddd FoeA Agshl "uls Aolvk o3 & a1 A4 (D~@ell YEhd 9= Oli*ﬁ“ﬂr larsl ®ok

QU5 Wl 71%9] Fo| Aol wet e} Hahe
o MABA o F7ksH BEHT). Aol Eo] w=y
724 ko] AEANI A9 A 712 A1 (g, )

o e AAE(g, () Aol A (D 22 AA7F A

2 (D& 7]
o] =A7)9}
B AA 7%
@)l B ot B=
Shl=g

-1ﬂ h

,1

R
L

>
>
M
s it
o 1> rS of

B,

!

9 (p) B
P

Gu(s) = (2

KR

2] (2)8 2o AP EAR] gk s A 3HA
3 AA 7)1z AXYE dFEFshe AfolE AA 7
o] Zo] HY&o] 3uET} A2 F-ont K= o] 7]
Zof| Hlg gttt 7g o] ALAtH7]. 7| 2A|qto] HE
749 71 zol 2838k shE A E(intensity of load)ell 2

T AA 7120 HehH(s, ) o] At (s,) S o8

shel 4 (3} o] EA| 1 7] ZA o] ALES A

3]
=

"
By of

I

A
)

N

I
]
&

fo o P

AR 7129 Hshge Hyke] HehEE o] &3kl 2 (4)
o} Zro] nEFATHE]
- ®)
B 2(3.28B +1\?
°f *SP(EP) (3.28Bj+1) @

A @A Bst B9l EelE= m ot

779

3k O/K@H/K‘Toﬂ xﬂla—]. xg ]
2l ZSOILOIEH9] sﬂ*%ﬂ I e L o
S o JEAe|lom 7}
Table 19 “ebt 31tk Tabel 114 £,
7Jr7Jr =4 7414 SEolgH]

& 48 s

] 3]
, i

10

%/\ .

e llﬂ.l—_’_ 'y‘:‘

X

S

[Table 1] Input parameters of foundation soils

Soil E, bl oc ¢’ « v

type (kPa) T kPa) ) () (kN/m?)

Loose 1 o 600 02 2 2 5 17

sand

Dense | oo | 035 2 3 12 19

sand

Clay 2,000 049 | 40 0 0 16
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(a) Strip plate
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[Table 2] Ultimate bearing capacities

Ultimate bearing
Method Types of footing capacity (kPa)
Loose Dense .
Clay
sand sand
Strip plate A 110 239
Square plate 118 304 439
Im 197 787 238
Strip 2m 327 1275 229
FEM 3m 432 1833 226
4m 515 2364 220
1m 125 313 470
S 2m 109 29% 353
e 104 %7 302
4m 119 278 539
Strin ol 93" 350 228
trip plate 75 B 206
Square plate 104 ez 26
105 354 247
1m 172 863 228
130 523 206
om 285 159 228
Strip 211 95 206
am 398 2330 228
Theory 293 1367 206
! m 511 3063 228
374 1783 206
Im 167 755 29
177 763 247
om 258 1342 2%
Square 280 1348 247
3 348 1929 296
SEE 1932 A7
439 2515 296
4m 487 2516 247
* . Terzaghi #% . Meyerhof
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(b) Square plate
[Fig. 3] Comparison of bearing capacity ratios for plate
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[Fig. 4] Bearing capacity ratios of strip footings with
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