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Development of Horizontally Skirted Foundation
Basic Concept for Utilization of Artificially Induced Suction and Its Applicability

1
stress
total stress
_-- - increment of effective stress Ac”
- - suction Au
- effective stress
D pore water pressure
initial condition alter creation of
artificial seepage

(a) Stress Conditions

7=C'+ o’tang’

increment of shear strength
dueto artificial suction

Fig.1 Ar

shear strength ¢

: Ao’ : effective principle stress o”
effect of artificial suction
(b) Increment of Shear Strength due to Artificial Seepage

Fig. 1 General Concept for Soil Improvement Technique using
Artificially Created Suction




horizontally skirted foundation

Fig.2

‘ suction anchor®’

suction anchor

Fig.3
300mm
200mm 85
50mm
v H M
4.0L/min
Fig.5
406

A.N.Schofield

Schofield

700mm

4.0x 10™*m/sec

80mm

Fig.4

k=6.9% 10-°m/sec

mm/min

1:foundation, 2:horizontal skirt,
3:pumping apparatus, 4:porous materials,
5:artificial seepage,

Fig.2 Image of horizontally skirted foundation

¢ =700mm

Model ground (Toyoura sand)

1:model foundation, 2:loading bar, 3:horizontal skirt,
4:container, 5:displacement transducer, 6:reaction frame
ALl: vertical actuator, A2: lower horizontal actuator,

A3: upper horizontal actuator

Fig.3 Sketch of Model Configuration

Electric pomp

1:load cell, 2:scoop, 3:water pressure gauge,

4:porous metal, 5:drainage pipe, 6:horizontal skirt
7:0-ring, 8:model ground, 9:water surface,

10: loading bar
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Table 2 Material Properties for Preliminary Analyses
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Table 3 Summary of analytical conditions
Analysis i . o
o Axi-symmetric condition
condition
. Permeable: EF
Hydraulic .
o Given head: BG (-30kPa)
conditions
Impermeable: AB, BC, CD, DE, FG
. Fix in vertical direction: CD
Geometric
. Fix in horizontal direction: AB, BC, CD, DE
conditions . . . .
Given vertical displacement: BG (0.04m/min.)
Foundation: elastic materials
Constitutive
Sandy ground: Extended Drucker-Prager
models
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Table 4 Material Properties for Simulation Analyses
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