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Development of Analysis Method for Mat Foundations
Considering Coupled Soil Springs
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Abstract

The 3D numerical analysis is carried out to investigate the settlement behavior of flexible mat foundations subjected
to vertical loads. Special attention is given to the improved analytical method (YS-MAT) that reflects the mat flexibility
and soil spring coupling effect. The soil model captures the stiffness of the soil springs as well as the shear interaction
between the soil springs. The proposed method has been validated by comparing the results with other numerical methods
and a field measurement on mat foundation. Through comparative studies, the settlement of the proposed method was
in relatively good agreement with those of a field measurement and other numerical methods. The results permit us
to estimate the response of the mat foundation subjected to vertical loads that should be taken into account in the

combination of mat flexibility and soil continuity characteristics.
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Fig. 1. Modeling of flexible mat (Flat-shell element)
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Fig. 2. Foundations under uniformly distributed loads
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Table 1. Material parameters used for numerical analysis

Material E (MPa) v v (kN/m®) Hs (m) Model
Mat 30,000 0.2 24 - Linear Elastic
Rock 300 0.3 22 24 Linear Elastic

< Input >
Geometry, mat properties, boundary conditions,
loads, and stiffness of soil spring
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|
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Calculate displacement vector
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<QOutput=
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|

Fig. 5. Flow chart of YS-MAT
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Fig. 6. Schematic diagram of mat foundation
Length (m) Length (m)
0 2 4 6 10 12 0 2 4 6 8 10 12

3 . . . . .

—e—GEO5 (no coupling)
—YS-MAT (coupling)

- ABAQUS 3D

10

11

(a) Settlement

Bending moment (kN-m)

-2000

-1800 +

-1600 ~

-1400

-1200 +

-1000 +

-800 4

-400 1

-200

—e—GEOS (no coupling)
—YS-MAT (coupling)
-+ ABAQUS 3D

(b) Bending moment

Fig. 7. Comparison of settlement results along centerline of mat foundation for nine concentrated loads
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Table 2. Material parameters used for a field case

Material E (MPa) \ v (kN/m®) ¢ (kPa) ¢ (deg.) Hs (m) Model
Mat 30,000 0.2 24 - - - Linear Elastic
Clayey gravel 140.9 0.3 17.3 287 27 66 Mohr—Coulomb
Load (kPa) (1) HAEHQ 7|% AAoAME 2 7|22 A= o]
2 B 2 B grom, olo] ujz} 72w Ao WEe 1Y 4
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Fig. 11. Settlement behavior of large mat foundation
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