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(Lateral Earth Pressure)

Lateral earth pressure is the pressure that soil exerts in the horizontal direction. The
lateral earth pressure is important because it affects the consolidation behavior and
strength of the soil and because it is considered in the design of geotechnical
engineering structures such as retaining walls, basements, tunnels, deep
foundations and braced excavations.

o'\ =Kxad,
K, is the coefficient of lateral earth pressure
o’,,, is the horizontal effective stress
o’,, is the vertical effective stress

The effective stress is the inter granular stress calculated by subtracting the pore
pressure from the total stress as described in soil mechanics.

The minimum stable value of K is called the active earth pressure coefficient, K,; The
maximum stable value of K is called the passive earth pressure coefficient, K

For a level ground deposit with zero lateral strain in the soil, the "at-rest" coefficient
of lateral earth pressure, K, is obtained.
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Initial Stress- KO method

In general construction stage, the stress resulted from self weight is initial stress.
In GTS NX, the initial stress can be calculated by both KO method and self-weight
analysis method.

KO method
The KO method uses the constant KO to calculate the horizontal stress from the

vertical stress and sets it as the in-situ stress.

To use this method, the vertical stress o, needs to be calculated first using self-
weight and this value is further used to calculate the
horizontal stress through o, = KO o,.

In this case, the shear stress is assumed to be zero.

If the ground surface is not flat, the calculated stress state and self-weight is not
in equilibrium.

So when the ground surface is not flat and KO method is used to calculate initial
stress, the analysis must be performed by using unbalanced force between
resisting force according to the self weight and initial stress condition in order to
make equilibrium condition.
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Initial Stress- Self Weight method

Self-weight analysis method

If the ground surface is flat, this method is the same as the KO=u/(1- v) of KO
method.

But if it's not, the results come out differently with the KO method because
the horizontal displacement and the shear stress occur.

Therefore, generally it is recommended to use self-weight analysis method if
the ground surface is not flat.

In this case the KO value can't be set over 1, you must use KO method to use
KO value over 1.
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(Load Distribution Factor)
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(Beam Element Stress Results)
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Results Explanation

Position : Section A-B of each segment
ag
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Axial stress

Position : Section A-B of each segment
Calculate from Torsion stress coefficient ¢ (7= 7¢ /)
Position : Section A-B of each segment
Shear stress Calculate from shear modulus of cross-section area
7,=0,/(5,4),7.=0./(S.4)

Position : Section A-B of each segment

Bending Stress induced by user defined location o,

Torsional stress

Stress
Point stress

Position : Section A-B of each segment
Max/Min stress Max/Min of the sum of Axial stress and Point stress
among location C~F
Position : Section A-B of each segment

Reference Von-mises stress sz
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Weatherd rock

Weatherd rock
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(KO method [K0>1])

Initial Stress Parameters
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(Solid Element)
Solid elements are often used for modeling structures with volume, such as soils,

thick walls, etc. The usable solid elements in GTS NX/FEA NX are tetrahedral,

pentahedral and hexahedral shapes with 4/5/6/8/10/13/15/20 nodes. Pentahedral
elements include wedge shapes and pyramid shapes.

PUT AR
|
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1 (1.-1.0) [
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(Tetrahedral Element) (Wedge Element) (Pyramid Element)
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Reference (Hexahedral Element) ?
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n{'inﬁs GTS NX and FEA NX Analysis Reference
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(Shell Element)

Shell elements are triangular or rectangular elements consisting of 3/4/6/8
nodes on a curve surface.

It is mainly used on thin structures that experience bending deformation and
2D stress states.

Bending and shear deformation can be considered.

Element thickness

The thickness of a shell element can be defined at the vertices in the same way
as plane stress elements.

The material and effective thickness for bending and shear deformation can also
be assigned individually.

T ECS~-z T ECS ==

Reference
Mipns GTS NX & FEA NX Manual
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