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Pore water pressure generation in subgrade soils under cyclic loading
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Research background

= Clogging of pores
= Reducing the drainage capacity

= Reducing shear strength

—> Increase maintenance costs LULEAI [
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Research objectives

EXxcess pore pressure generation in fine granular materials-
A laboratory study
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Pore water pressure generation in subgrade soils-
A numerical study
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Research objective 1

Excess pore pressure generation in fine granular
materials-A laboratory study
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Materials

Mesh 1 mm

Particle diameter(mm)

Particle size distribution curves of materials




Sample preparation
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Experimental program
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Deviatoric stress, q

Cyclic strain response

LU

—TRaSa CYC(0.20)
—TRaSa CYC(0.40)

RaSa CYC(0.50)
—TRaSa CYC(0.60)

Failure
samples

b

[\

(=

Stable

Q
S
S
=
w
g
*
S
el
wn
2
S
=
<
=
8
k=
=
g
=
&
<
<

10

100
Number of cycles, N

sample

CSR=0.2

1000

Selected cyclic triaxial test results results (RD=84% )

LULEA UNIVERSITY OF TECHNOLOGY
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Cyclic excess pore water pressure (PWP) response
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Evaluation of excess PWP during cyclic loading
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2 RaSa CYC1.12(90) % RaSa CYC1.20(90) Excess pore water pressure response
(Seed et al. 1975)
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Rate of excess PWP ratio per cycle
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Excess pore water pressure ratio, r,

Excess PWP and accumulated strain
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Research objective 2

1

Pore water pressure generation in
subgrade soils- A numerical study . "
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Methodology

Pore water pressure generation in subgrade soils Soil Water characterrlst|c curvers
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Methodology

——Simulation (UBCSAND 3D)
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I\/Iethodology

Unsaturated 30|I
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Pore water pressure generation in saturated soil
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Pore water pressure generation in partially saturated embankment
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Partially fouled embankment

~ Thickness T,
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Practical implications
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Practical implications

Point B
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Practical implications
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Research objective 3

How unsaturated soil characteristics affect
to pore water pressure generation:
- Air entrance values

_ - Rate of water extraction
- Residual saturation

Pore water pressure generation in
subgrade soils- A numerical study
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Research background
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Methodology

Control case

LAB & Calibration
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Effects of alr entrance values
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Summary

* From cyclic triaxial tests (LAB)
- Excess PWP and axial strain accumulates over time due to cyclic loading
- The accumulations are significantly dependent on CSR

- Relationship between excess PWP and accumulated strain is proposed
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Summary

* From numerical studies
- Excess pore water pressure build-up during train passing: both saturated and unsaturated zones

+ Saturated zone: fast and significant build-up excess pore water pressures

+ Unsaturated zone: less than in the saturated zone
—> but excess pore water pressures can still built-up depending on the
embankment conditions
—> Unsaturated soil characteristics (Air entrance values, Rate of water

extraction, Residual saturation) also affect to pore water pressure
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Further studies
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Chemical stabilization
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Further studies
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Project Project outcomes Comments
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O Conference, Conference proceeding: 1 OK
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U Publications: 3 Publications: 4
Submitted manuscript: 1
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