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Introducing Interface Element

o = gt ol ch x*
Yang, Keek-Young Lee, Dae-Jae
(=2 2000 7 269 ; AMAESEY @ 20029 19 262)

2

2 ATY BAe Y FTEE 45 AFRALT ATH) 4@ AL ARAE ALek Aolth F-FEE 4E
A8 AFE AT Aokl QAT AT BAG W Ur)zsh ALAFoE B 2N UF F@
22 FARNE dPo F} AZTEE Aold] BEAE AL BYa] Aokl FYLAE ST F 4
A3k Best 2o,

L Aok usel AFel e, 4904T Y A3k o 2 @S 29U

2 FRAAY 240l RAAE FRALE A A7 o 12%HE o oA ekt

3 W71 Su3 ARUNE APLse FPe W)

Abstract

The purpose of this research is to develop computational procedures for studying nonlinear soil-structure
interaction problems. In order to study soil-structure interaction behavior, the finite element analysis for the strip
footing subjected to both vertical and lateral loads, and foundation layer reinforced with sheet pile are considered,
interface elements are used between the footing and the soil to model the interaction behavior. The main analyzed

results are as follows;
1. For the prediction of settlement and lateral displacement, the result due to interface element was evaluated
larger then without interface element.
2. For the determination of ultimate bearing capacity, the value using interface element appeared smaller by 129%,
which was safe.
3. The horizontal and vertical displacement of strip footing affected by the presence of interface element.
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Fig. 2 FEM grid of the problem using the interface
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Table 1 Input data dependent on boundary conditions

Material Interface element Soil
; ; ; Remarks
Case Parameters K; K, O C, $a G(kef/cm) v
A 0.0 9000.0 0.0 0.0 0.0 200 0.0 with interface
B 0.0 9000.0 0.0 0.0 0.0 200 0.3 "
C 9.0 9000.0 0.0 0.0 0.0 200 0.3 "
D 90.0 9000.0 0.0 0.0 0.0 200 0.3 "
E 9000.0 9000.0 0.0 0.0 0.0 200 0.3 "
F - - - - - 200 0.3 without interface
20 10 o 20 10 o
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Fig. 3 Comparison of settlements by FEM and
theoretical value

Fig. 4 Comparison of settlements between with
and without interface elements
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Table 2 Material Parameters used in Caculation

Material Interface element Soil Footing “
Parameters Ks Ky G (kg/cr) v G(kg/ar) v
with interface 4000 10000000 0.0 0.0 0.0 1000 0.3 20000 0.3
without interface - - - - - 1000 0.3 20000 0.3
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Fig. 10 Finite Element Mesh for Foundation Layer Reinforced with Sheet Pile
Table 3 Material Parameters used in Caculation
layer A K M Ca Go 14 Oye Kuc Ouo
1 0.291 0.0304 1.4 0.0 100 0.374 2.215 0.597 1.215
2 0.291 0.0304 1.4 0.0 100 0.374 2.946 0.597 1.946
3 0.291 0.0304 1.4 0.0 100 0.374 3.067 0.597 2.067
4 0.291 0.0304 1.4 0.0 100 0.374 3.973 0.597 2.973
5 0.291 0.0304 1.4 0.0 100 0.374 5.059 0.597 4.059
6 0.291 0.0304 1.4 0.0 100 0.374 6.146 0.597 5.146
7 0.291 0.0304 14 0.0 100 0.374 7.233 0.597 6.233
8 0.291 0.0304 14 0.0 100 0.374 8.750 0.597 7.750
layer K, 0o 7 v, Az K, Ky
1 0.597 19 1.8 0.0 0.201 406%10™ 40610
2 0.597 1.9 1.8 0.0 0.291 3.30x10™ 3.30x10™
3 0.597 19 1.8 0.0 0.291 3.15x10™ 3.15x10™
4 0.597 1.9 1.8 0.0 0.291 255%10™ 2.55%10™
5 0.597 1.9 1.8 0.0 0.291 2.10%x10™ 2.10x10™
6 0.597 1.9 18 0.0 0.291 1.70x10™ 1.70x10™
7 0.597 1.9 1.8 0.0 0.291 1.45%x10™ 1.45x10™
8 0.597 1.9 1.8 0.0 0.291 1.25%x10™ 1.25%10™
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