
How to deal with liquefaction of
photovoltaic support pile foundation

Does liquefaction affect pile foundations?

Liquefaction can affect pile foundations. It is a phenomenon in which loose saturated soil,such as loose sandy

silts and loose sandy soils,will substantially lose strength. There are tests,such as the standard penetration test

and cone penetration test,to specify whether a certain soil is expected to suffer from liquefaction or not.

 

Are pile foundations liquefiable?

Pile foundations are still the preferred foundation system for high-rise structures in earthquake-prone regions.

Pile foundations have experienced failures in past earthquakes due to liquefaction. Research on pile

foundations in liquefiable soils has primarily focused on the pile foundation behavior in two or three-layered

soil profiles.

 

Why do pile foundations fail in liquefiable soils after a major earthquake?

Poor performance of pile foundations in liquefiable soils after major earthquakes remains a great concern to

the earthquake engineering community. The current understanding of the pile failure in liquefiable soils

considers either bending or bucklingas a probable cause of failure. However,in reality,the two mechanisms

interact.

 

Can liquefied soil buckle a pile foundation?

According to Eurocode-8 recommendations,the strength of liquefied soil should be ignored. Therefore,a pile

foundation is likely to buckle when it supports large axial loads and loses its lateral support due to soil

liquefaction.

 

Can liquefiable soil cause a settlement in a pile?

The settlement in the foundation due to the loss of soil support should be within the acceptable tolerances. The

settlement should not induce end-bearing failure in the pile. This paper presents a brief summary of pile design

considerations for piles extending through potentially liquefiable soil.

 

What causes pile failure in liquefiable soil?

The current understanding of the pile failure in liquefiable soils considers either bending or bucklingas a

probable cause of failure. However,in reality,the two mechanisms interact. Hence,the pile foundations

designed with these mechanisms separately might become un-conservative when the mechanisms interact.

Pile design ensures that the pile structures align well with the foundation design, which is critical for the

structural integrity and load-bearing capacity of the solar array. Based on a thorough analysis of the site,

engineers design suitable ...

1.3 Design of Foundation System Against Liquefaction. The most common deep foundation systems that are
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subjected to failures during a seismic event are piles. Seismic events can impose typically challenging set of

loads on pile foundation systems, prominently when the soil sediments in the vicinity of the foundation system

tend to liquefy.

View the complete article here. When designing and constructing a superstructure''s foundation, the

enhancement of soft ground conditions can often eliminate the need for a deep foundation. Specialty

contractors routinely improve the performance of the ground in situ by compacting, reinforcing, or fixing soil

masses and particles. The following copy details ...

This paper presents the calculation of the settlement of pile foundations in different cases, with and without

taking into account the influence of soil liquefaction, based on the hypothesis that...

The change brings the rules that are currently in place in Canterbury to the rest of New Zealand, meaning

robust foundations will be required for liquefaction-prone ground. The new rules will be mandatory across the

country after 28 ...

Bridges and large buildings constructed on pile foundations may lose support from the adjacent soil and

buckle, or come to rest at a tilt after shaking. ... Perhaps the simplest method of dealing with liquefaction is to

locate. new development in areas that do not have liquefiable soils. The liquefaction map is a very useful tool

for developers ...

For instance, a site with sandy soil close to a seismic fault line would require a detailed liquefaction

assessment. If the assessment indicates a high risk of liquefaction, engineers might recommend deep

foundations or ground improvement techniques, such as soil stabilisation with cementation or the use of

vibro-compaction, to enhance the ground''s ability to support ...

Paper 51 - Design of Pile Foundations at the Site Prone to Liquefaction and Lateral Spreading 2019 Pacific

Conference on Earthquake Engineering and Annual NZSEE Conference 2 Figure 1: CMM Architects''

computer-generated image of completed buildings The site consists of two large flat terraces with an elevation

difference of approximately 6 m.

-Bearing resistance failure of the pile foundation; -Uplift or insufficient tensile resistance of the pile

foundation; -Failure in the ground due to transverse loading of the pile foundation; -Structural failure of the

pile in compression, tension, bending, buckling or shear; -Combined failure in the ground and in the pile

foundation;

Piles are generally viewed as an acceptable foundation solution in liquefiable ground, and there are numerous

case histories of piled foundations performing well where soil has liquefied. ...

Introduction. Pile foundations are considered one of the most suitable foundation solutions for construction in

Page 2/4



How to deal with liquefaction of
photovoltaic support pile foundation

seismic areas. However, during earthquakes, specific processes often occur that ...

Several approaches have been established to deal with common engineering problems. However, since the

research completed so far has focused mainly on liquefaction susceptibility at a ...

check on the assessed pile actions (bending moments, shear forces and displacements). Structural properties of

the piles and their head fixity details are modelled. The soil resistance ...

a. Pile Foundation. In this manual, a pile foundation will be broadly described as one in which the following is

true of the piles: (1) Piles are driven, not drilled. (2) Standard commercial, not special patent, piles are used.

(3) Usually steel or prestressed concrete ...

Pile foundations penetrate the support soil and use friction forces between the side of the pile and the soil

and/or end bearing between the soil and its toe to support the required design load. The quantity of piles, plan

dimension and the embedment depth into the support soil are parameters that Structural Engineers can modify

in order to meet the required load ...

the case of pile foundations in level ground comprising a soft, horizontal soil layer in which no soil

liquefaction occurs, overlying a stiff, horizontal soil layer. The pile foundation passes through the soft layer

and rests on the stiff soil layer. The earthquake motion can be

foundation options, bored and CFA piles foundations were adopted. The pile foundation system can transfer

structural loads to deeper, more competent dense gravel layer capable of providing adequate bearing capacity

and acceptable settlements. The piles were designed to resist the downdrag loads as well as the lateral spread

loads.

The current paper also discussed various behavioural issues, design aspects, recommendations by researchers

dealing with problems of pile foundation considering liquefaction condition of soil and ...

Procedures for the seismic design of pile foundations for liquefaction effects are presented with emphasis on

the conditions relevant to bridges. Two local subsystems for a bridge are discussed in detail: (1) pile groups in

laterally spreading ground away from the...

pile foundations. 1.1 Pile foundations Pile foundations are the part of a structure used to carry and transfer the

load of the structure to the bearing ground located at some depth below ground surface. The main components

of the foundation are the pile cap and the piles. Piles are long and slender members which transfer the load to

deeper soil or

In the next section, we''ll look at the main different types of pile foundation. Each of these types can make use

of either end-bearing or friction piles - or a combination of the two - depending on the ground conditions and
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the requirements of the project. Types of pile foundation There are a four main types of pile foundation:

Driven piles

The following conclusions can be reached from the analysis of the test results mentioned above: (1) That the

engineering project involved in the paper has gotten good reinforcement effect shows that the application of

the composite foundation to resisting soil liquefaction is successful, which sets an example for widely

application of the composite foundation with CFG and gravel piles ...

The numerical calculation model of seismic response of bridge pile foundation in liquefied site is established

by FLAC3D finite difference program. According to whether the site ...

Studies of the response of piles and pile-supported structures in liquefiable soils using physical models,

numerical simulations, and case studies have provided the basis for a number of design...

The main types I have experience with can be categorised as: Raft foundations, strip foundations, pad

foundations and piled foundations. The specific selection of a foundation type can be influenced by several

factors, such as the type of building load, the condition and type of ground, the presence of protected tree roots

or ground water.
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