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ViscoVisco--hypoplasticity in 1Dhypoplasticity in 1D
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1. Define material parameters
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1. Define material parameters
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1. Define material parameters
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2. Define initial stress
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Reference isotach
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3. Define reference values
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4. Select a strain rate

5. Define increments
a. Time increment
b. Stress or strain increment

c. Stiffness
d. Calculate
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6. Update state variables
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Approximately 20

Calculation becomes unstable

Function changes rapidly

Alternative: to consider the dependence of the
viscous rate on the change of strain and
stress:
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Including the improvement
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0Relaxation

Reload

Unload

OutputValueInputProcess
Load εΔ ε+Δ σΔ

εΔ ε−Δ σΔ
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Possible process to simulate Possible process to simulate 
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Results of the simulationResults of the simulation



Excel worksheetExcel worksheet

1. Input values
• Initial conditions:

• Soil parameters:
ε0Initial strain
e0Reference void ratio
eInitial void ratio
σeEquivalent vertical stress
σ0Initial vertical stress

Reference rate
IvViscosity index
κSlope of recompression line
λSlope of compression line

Input data

γ&
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2. Execution

Time increment magnitude. Defined by 
user

ΔtD

Increment magnitude. Defined by the 
user in order to reach the test strain rate

INCREMENTC

0: If strain increment is given dε
1: If stress increment is given dσ

dε or dσB
0, 1, 2,…STEPA

VISCOUS 
RATE

G

STIFFNESSF

TEST STRAIN 
RATE

E

DescriptionNameColumn

Execution
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Excel worksheetExcel worksheet

2. Execution
DescriptionNameColumn

If B=1 (dε or dσ = 1)

If not

ΔσK

If B=0 (dε or dσ = 0)

If not

ΔεJ
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2. Execution

VOID RATIOQ

TIMEP

OCRO

STRAINN

EQUIVALENT 
STRESS

M

STRESSL
DescriptionNameColumn
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