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Okay, so picture this: Youre running a foundation repair company. Things are, shall we say,
dynamic. Concretes curing, jacks are shifting, and your crews are spread across town. That
mysterious crack appearing after winter isn't a seasonal decoration but rather your soil's
expansion art project concrete foundation stabilization Palatine concrete. Now,
keeping tabs on quality control? Traditionally, its been a whole lot of paperwork, maybe
some hurried phone calls, and a general feeling of hoping everythings going according to
plan. But what if you could ditch the guesswork and see whats happening, right now, on
every job site? Thats where real-time checklists come in.

Think of it as a digital clipboard that lives on a tablet or even a smartphone. Instead of a
foreman filling out a form at the end of the day (or, lets be honest, maybe the next morning),
theyre ticking off boxes as they go. Did they properly prep the area? Check. Are the rebar
placements correct? Check. Are the concrete pours to spec? Check. And the beauty of it is,
that information is instantly available back at the office.

No more waiting for paperwork to pile up. No more deciphering scribbled notes. You see
potential problems as they arise, giving you the chance to address them before they
become costly mistakes. Maybe a crew is consistently missing a step in the process – you
can spot that trend immediately and provide targeted training. Suddenly, youre not just
reacting to problems; youre preventing them.

Its not just about catching errors, either. Real-time checklists create a record of
accountability. Everyone knows whats expected, and everyone knows their work is being
tracked. That can lead to a significant improvement in overall quality and a real sense of
ownership among your team. Plus, imagine the peace of mind knowing that you have a
clear, documented history of every project, should any questions arise down the road. Its
about bringing transparency and efficiency to a process that, lets face it, can be a little
murky at times. Ultimately, its about building a stronger foundation, both literally and
figuratively, for your business.

Geotechnical Investigation and
Site Assessment for QA/QC

/var/www/vhosts/app.yacss.site/httpdocs/user/-managing-material-deliveries-on-confined-job-sites.html


Planning —
Project Scope Definition and Permitting Requirements for Foundation
Repair
Geotechnical Investigation and Site Assessment for QA/QC Planning
Material Procurement and Quality Control Procedures
Inspection and Testing Protocols During Foundation Repair
Documentation and Reporting for Permitting Compliance and QA/QC
Risk Management and Mitigation Strategies in Project Logistics
Post-Repair Verification and Long-Term Monitoring for QA/QC

Monitoring QC Tasks with Checklists During Foundation Repair is a critical aspect of ensuring
the quality and safety of construction projects, particularly when it comes to the integrity of a
buildings foundation. In the realm of construction, where precision and adherence to
standards are paramount, using checklists to track Quality Assurance (QA) and Quality
Control (QC) tasks in real time offers a systematic approach that enhances efficiency and
accuracy.

When undertaking foundation repair, a multitude of tasks need to be meticulously tracked.
This begins with the initial assessment of the foundations condition, where checklists help in
documenting observed defects like cracks, shifts, or water damage. Each item on the checklist
serves as a prompt for inspectors to ensure no detail is overlooked. For instance, checking
soil conditions or verifying measurements against blueprints becomes streamlined when
systematically listed.

As repair work progresses, real-time tracking through checklists becomes indispensable.
Workers can mark off completed tasks such as excavation, reinforcement placement, or
concrete pouring as they happen. This not only provides a clear visual progress report but
also allows for immediate identification and correction of any deviations from the plan or
standard practices. For example, if a checklist item indicates that rebar should be spaced at
specific intervals for structural integrity, workers can instantly confirm compliance or note
discrepancies for immediate rectification.

Moreover, checklists facilitate communication among team members by providing a common
reference point. During daily briefings or shift changes, these documents can be quickly
reviewed to update all parties on what has been accomplished and what remains pending.
This ensures continuity in quality control efforts across different teams or shifts.



The use of digital checklists further amplifies these benefits by allowing instant updates
accessible from various devices on-site. This digital transition means that any changes or
notes added by one team member are immediately visible to others, reducing errors due to
miscommunication or outdated information.

In conclusion, employing checklists for monitoring QC tasks during foundation repair not only
streamlines the process but also elevates the standard of work by ensuring every critical step
is followed with precision. It fosters an environment where quality is not just an afterthought
but an ongoing commitment throughout the project lifecycle. This methodical approach helps
in building foundations that are not only repaired but fortified against future issues, reflecting
well on both safety standards and project longevity.

Material Procurement and
Quality Control Procedures

In the realm of foundation repair, where precision and quality are paramount, the
implementation of real-time tracking systems has revolutionized quality assurance (QA) and
quality control (QC) processes. One particularly effective method that has emerged is the use
of checklists to monitor these tasks in real time. This approach not only streamlines operations
but also significantly enhances the overall quality of repair work.

One of the primary benefits of real-time tracking through checklists is the immediate visibility it
provides. As soon as a task is checked off or an issue is flagged, all stakeholders can see this
information in real time. This transparency ensures that everyone from field workers to project
managers and clients are on the same page, reducing miscommunications and enhancing
collaborative efforts. For instance, if a worker encounters unexpected soil conditions, they can
immediately update the checklist, prompting an instant review or adjustment from QA
personnel without delay.

Another advantage is the increased accountability it fosters. When tasks are tracked in real
time, theres a clear record of who did what and when. This discourages procrastination and
oversight errors since workers know their actions are being monitored as they happen. It also
simplifies audits since all activities are logged with timestamps, making it easier to trace back



any steps if issues arise later.

Real-time tracking also allows for proactive problem-solving. Since issues can be identified as
they occur, corrective actions can be implemented swiftly before small problems escalate into
costly repairs or delays. For example, if a checklist item related to moisture levels isnt meeting
standards, adjustments can be made on-the-spot rather than after a significant portion of work
has been completed under suboptimal conditions.

Moreover, this system aids in continuous improvement by providing data that can be analyzed
over time. Trends in common issues or delays can be spotted through regular review of
checklist data, leading to better training programs or process optimizations tailored specifically
to recurring challenges faced in foundation repairs.

Finally, using checklists for real-time tracking contributes to client satisfaction. Clients
appreciate knowing that their investment in foundation repair is being meticulously managed
with up-to-the-minute oversight. They receive peace of mind from seeing tangible proof that
every aspect of their project adheres to high standards of quality control.

In conclusion, integrating real-time tracking via checklists into foundation repair QA/QC tasks
offers numerous benefits including enhanced visibility, accountability, proactive problem
management, data-driven improvements, and ultimately, greater client trust and satisfaction.
As technology continues to advance, such practices will likely become standard in ensuring
the longevity and integrity of structures through meticulous quality assurance processes.





Inspection and Testing
Protocols During Foundation
Repair

Implementing checklists for Quality Assurance (QA) and Quality Control (QC) in foundation
repair projects has proven to be a transformative approach, enhancing both the efficiency and
reliability of these critical construction endeavors. Case studies from various projects illustrate
how real-time tracking of QA/QC tasks through checklists not only streamlines processes but
also significantly reduces errors, ensuring the longevity and safety of the structures involved.

One notable example comes from a residential foundation repair project in a region prone to
soil movement due to seasonal changes. The project team adopted a digital checklist system
that allowed for immediate updates and visibility across all levels of the operation. Each task,
from initial site assessment to final inspection, was meticulously listed with specific criteria for



completion. This real-time tracking meant that any deviations or issues could be flagged
instantly, allowing for corrective actions before they compounded into larger problems. For
instance, when an unexpected soil condition was encountered during excavation, the checklist
prompted an immediate review by the QA team, leading to an on-the-spot adjustment in the
repair strategy without significant delay.

In another case, a commercial building undergoing foundation reinforcement benefited
immensely from this approach. Here, the complexity was higher due to the scale and the
integration with existing structures. The checklist system was tailored to include detailed steps
for each phase, such as load testing and material verification. Real-time updates ensured that
all stakeholders were informed about progress and any quality concerns were addressed
promptly. This transparency facilitated better decision-making; when a batch of reinforcement
steel did not meet specifications, it was immediately identified through the checklist process,
avoiding its use and preventing potential structural weaknesses.

The success of these implementations lies in their ability to provide a structured yet flexible
framework that adapts to real-world conditions while maintaining high standards of quality. By
integrating checklists with mobile technology or project management software, teams can
update tasks from the field directly into a centralized system accessible by everyone involved.
This not only saves time but also fosters accountability as each worker knows their
responsibilities are tracked live.

Moreover, these case studies highlight how checklists foster a culture of continuous
improvement within teams. Post-project reviews often show that areas where checklists were
most diligently followed had fewer rework instances and higher client satisfaction rates. Over
time, this data-driven approach helps refine processes further; lessons learned are
incorporated into future checklists, enhancing their effectiveness.

In conclusion, using checklists to track QA/QC tasks in real time is more than just an
organizational tool; its a strategic asset in foundation repair projects. Through these
documented successes, its clear that when implemented effectively, such systems lead to
tangible improvements in project outcomes by ensuring rigorous adherence to quality
standards while accommodating the dynamic nature of construction work.

About Shallow foundation

Shallow foundation construction example



A shallow foundation is a type of building foundation that transfers structural load
to the Earth very near to the surface, rather than to a subsurface layer or a range of
depths, as does a deep foundation. Customarily, a shallow foundation is considered
as such when the width of the entire foundation is greater than its depth.[1] In
comparison to deep foundations, shallow foundations are less technical, thus making
them more economical and the most widely used for relatively light structures.

Types

[edit]

Footings are always wider than the members that they support. Structural loads from a
column or wall are usually greater than 1,000 kPa, while the soil's bearing capacity is
commonly less than that (typically less than 400 kPa). By possessing a larger bearing
area, the foundation distributes the pressure to the soil, decreasing the bearing pressure
to within allowable values.[2] A structure is not limited to one footing. Multiple types of
footings may be used in a construction project.

Wall footing

[edit]

Also called strip footing, a wall footing is a continuous strip that supports structural and
non-structural load-bearing walls. Found directly under the wall, Its width is commonly 2-
3 times wider than the wall above it.[3]
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Detail Section of a strip footing and its wall.
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Isolated footing

[edit]

Also called single-column footing, an isolated footing is a square, rectangular, or circular
slab that supports the structural members individually. Generally, each column is set on
an individual footing to transmit and distribute the load of the structure to the soil
underneath. Sometimes, an isolated footing can be sloped or stepped at the base to
spread greater loads. This type of footing is used when the structural load is relatively
low, columns are widely spaced, and the soil's bearing capacity is adequate at a shallow
depth.

Combined footing

[edit]

When more than one column shares the same footing, it is called a combined footing. A
combined footing is typically utilized when the spacing of the columns is too restricted
such that if isolated footing were used, they would overlap one another. Also, when
property lines make isolated footings eccentrically loaded, combined footings are
preferred.

When the load among the columns is equal, the combined footing may be rectangular.
Conversely, when the load among the columns is unequal, the combined footing should
be trapezoidal.

Strap footing

[edit]

A strap footing connects individual columns with the use of a strap beam. The general
purpose of a strap footing is alike to those of a combined footing, where the spacing is
possibly limited and/or the columns are adjacent to the property lines.
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Mat foundation with its concrete undergoing curing.

Mat foundation

[edit]

Also called raft foundation, a mat foundation is a single continuous slab that covers the
entirety of the base of a building. Mat foundations support all the loads of the structure
and transmit them to the ground evenly. Soil conditions may prevent other footings from
being used. Since this type of foundation distributes the load coming from the building
uniformly over a considerably large area, it is favored when individual footings are
unfeasible due to the low bearing capacity of the soil.
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Diagrams of the types of shallow foundations.

Slab-on-grade foundation

[edit]
"Floating foundation" redirects here. For Floating raft system, see Floating raft
system.
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Pouring a slab-on-grade foundation

Slab-on-grade or floating slab foundations are a structural engineering practice
whereby the reinforced concrete slab that is to serve as the foundation for the
structure is formed from formwork set into the ground. The concrete is then poured into
the formwork, leaving no space between the ground and the structure. This type of
construction is most often seen in warmer climates, where ground freezing and thawing
is less of a concern and where there is no need for heat ducting underneath the floor.
Frost Protected Shallow Foundations (or FPSF) which are used in areas of potential frost
heave, are a form of slab-on-grade foundation.[4]

Remodeling or extending such a structure may be more difficult. Over the long term,
ground settling (or subsidence) may be a problem, as a slab foundation cannot be
readily jacked up to compensate; proper soil compaction prior to pour can minimize this.
The slab can be decoupled from ground temperatures by insulation, with the concrete
poured directly over insulation (for example, extruded polystyrene foam panels), or
heating provisions (such as hydronic heating) can be built into the slab.

Slab-on-grade foundations should not be used in areas with expansive clay soil. While
elevated structural slabs actually perform better on expansive clays, it is generally
accepted by the engineering community that slab-on-grade foundations offer the
greatest cost-to-performance ratio for tract homes. Elevated structural slabs are
generally only found on custom homes or homes with basements.

Copper piping, commonly used to carry natural gas and water, reacts with concrete
over a long period, slowly degrading until the pipe fails. This can lead to what is
commonly referred to as slab leaks. These occur when pipes begin to leak from within
the slab. Signs of a slab leak range from unexplained dampened carpet spots, to drops
in water pressure and wet discoloration on exterior foundation walls.[5] Copper pipes
must be lagged (that is, insulated) or run through a conduit or plumbed into the
building above the slab. Electrical conduits through the slab must be water-tight, as they
extend below ground level and can potentially expose wiring to groundwater.

See also

[edit]
Argillipedoturbation
Building construction
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Fiber reinforced concrete
Grade beam
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About Piling

For other uses, see Piling (disambiguation).
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Drilling of deep piles of diameter 150 cm in bridge 423 near Ness Ziona, Israel
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A deep foundation installation for a bridge in Napa, California, United States.
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Pile driving operations in the Port of Tampa, Florida.



A pile or piling is a vertical structural element of a deep foundation, driven or drilled
deep into the ground at the building site. A deep foundation is a type of foundation that
transfers building loads to the earth farther down from the surface than a shallow
foundation does to a subsurface layer or a range of depths.
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Deep foundations of The Marina Torch, a skyscraper in Dubai

There are many reasons that a geotechnical engineer would recommend a deep
foundation over a shallow foundation, such as for a skyscraper. Some of the common
reasons are very large design loads, a poor soil at shallow depth, or site constraints like
property lines. There are different terms used to describe different types of deep
foundations including the pile (which is analogous to a pole), the pier (which is
analogous to a column), drilled shafts, and caissons. Piles are generally driven into the
ground in situ; other deep foundations are typically put in place using excavation and
drilling. The naming conventions may vary between engineering disciplines and firms.
Deep foundations can be made out of timber, steel, reinforced concrete or prestressed
concrete.

Driven foundations

[edit]
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Pipe piles being driven into the ground
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Illustration of a hand-operated pile driver in Germany after 1480

Prefabricated piles are driven into the ground using a pile driver. Driven piles are
constructed of wood, reinforced concrete, or steel. Wooden piles are made from the
trunks of tall trees. Concrete piles are available in square, octagonal, and round cross-
sections (like Franki piles). They are reinforced with rebar and are often prestressed.
Steel piles are either pipe piles or some sort of beam section (like an H-pile). Historically,
wood piles used splices to join multiple segments end-to-end when the driven depth
required was too long for a single pile; today, splicing is common with steel piles, though
concrete piles can be spliced with mechanical and other means. Driving piles, as
opposed to drilling shafts, is advantageous because the soil displaced by driving the
piles compresses the surrounding soil, causing greater friction against the sides of the
piles, thus increasing their load-bearing capacity. Driven piles are also considered to be
"tested" for weight-bearing ability because of their method of installation.[citation needed]

Pile foundation systems

[edit]

Foundations relying on driven piles often have groups of piles connected by a pile cap (a
large concrete block into which the heads of the piles are embedded) to distribute loads
that are greater than one pile can bear. Pile caps and isolated piles are typically



connected with grade beams to tie the foundation elements together; lighter structural
elements bear on the grade beams, while heavier elements bear directly on the pile cap.[citation needed]

Monopile foundation

[edit]

A monopile foundation utilizes a single, generally large-diameter, foundation structural
element to support all the loads (weight, wind, etc.) of a large above-surface structure.

A large number of monopile foundations[1] have been utilized in recent years for
economically constructing fixed-bottom offshore wind farms in shallow-water subsea
locations.[2] For example, the Horns Rev wind farm in the North Sea west of Denmark
utilizes 80 large monopiles of 4 metres diameter sunk 25 meters deep into the seabed,[3

] while the Lynn and Inner Dowsing Wind Farm off the coast of England went online in
2008 with over 100 turbines, each mounted on a 4.7-metre-diameter monopile
foundation in ocean depths up to 18 metres.[4]

The typical construction process for a wind turbine subsea monopile foundation in sand
includes driving a large hollow steel pile, of some 4 m in diameter with approximately
50mm thick walls, some 25 m deep into the seabed, through a 0.5 m layer of larger
stone and gravel to minimize erosion around the pile. A transition piece (complete with
pre-installed features such as boat-landing arrangement, cathodic protection, cable
ducts for sub-marine cables, turbine tower flange, etc.) is attached to the driven pile, and
the sand and water are removed from the centre of the pile and replaced with concrete.
An additional layer of even larger stone, up to 0.5 m diameter, is applied to the surface of
the seabed for longer-term erosion protection.[2]

Drilled piles

[edit]
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A pile machine in Amsterdam.

Also called caissons, drilled shafts, drilled piers, cast-in-drilled-hole piles (CIDH
piles) or cast-in-situ piles, a borehole is drilled into the ground, then concrete (and often
some sort of reinforcing) is placed into the borehole to form the pile. Rotary boring
techniques allow larger diameter piles than any other piling method and permit pile
construction through particularly dense or hard strata. Construction methods depend on
the geology of the site; in particular, whether boring is to be undertaken in 'dry' ground
conditions or through water-saturated strata. Casing is often used when the sides of the
borehole are likely to slough off before concrete is poured.

For end-bearing piles, drilling continues until the borehole has extended a sufficient
depth (socketing) into a sufficiently strong layer. Depending on site geology, this can be
a rock layer, or hardpan, or other dense, strong layers. Both the diameter of the pile and
the depth of the pile are highly specific to the ground conditions, loading conditions, and
nature of the project. Pile depths may vary substantially across a project if the bearing
layer is not level. Drilled piles can be tested using a variety of methods to verify the pile
integrity during installation.

Under-reamed piles

[edit]

Under-reamed piles have mechanically formed enlarged bases that are as much as 6 m
in diameter.[citation needed] The form is that of an inverted cone and can only be formed



in stable soils or rocks. The larger base diameter allows greater bearing capacity than a
straight-shaft pile.

These piles are suited for expansive soils which are often subjected to seasonal
moisture variations, or for loose or soft strata. They are used in normal ground condition
also where economics are favorable. [5][full citation needed]

Under reamed piles foundation is used for the following soils:-

1. Under reamed piles are used in black cotton soil: This type of soil expands when it
comes in contact with water and contraction occurs when water is removed. So that
cracks appear in the construction done on such clay. An under reamed pile is used in the
base to remove this defect.

2. Under reamed piles are used in low bearing capacity Outdated soil (filled soil)

3.Under reamed piles are used in sandy soil when water table is high.

4. Under reamed piles are used, Where lifting forces appear at the base of
foundation.

Augercast pile

[edit]

An augercast pile, often known as a continuous flight augering (CFA) pile, is formed by
drilling into the ground with a hollow stemmed continuous flight auger to the required
depth or degree of resistance. No casing is required. A cement grout mix is then pumped
down the stem of the auger. While the cement grout is pumped, the auger is slowly
withdrawn, conveying the soil upward along the flights. A shaft of fluid cement grout is
formed to ground level. Reinforcement can be installed. Recent innovations in addition to
stringent quality control allows reinforcing cages to be placed up to the full length of a
pile when required.[citation needed]

Augercast piles cause minimal disturbance and are often used for noise-sensitive and
environmentally-sensitive sites. Augercast piles are not generally suited for use in
contaminated soils, because of expensive waste disposal costs. In cases such as these,
a displacement pile (like Olivier piles) may provide the cost efficiency of an augercast
pile and minimal environmental impact. In ground containing obstructions or cobbles and
boulders, augercast piles are less suitable as refusal above the design pile tip elevation
may be encountered.[citation needed]



Small Sectional Flight Auger piling rigs can also be used for piled raft foundations. These
produce the same type of pile as a Continuous Flight Auger rig but using smaller, more
lightweight equipment. This piling method is fast, cost-effective and suitable for the
majority of ground types.[5][6]

Pier and grade beam foundation

[edit]

In drilled pier foundations, the piers can be connected with grade beams on which the
structure sits, sometimes with heavy column loads bearing directly on the piers. In some
residential construction, the piers are extended above the ground level, and wood beams
bearing on the piers are used to support the structure. This type of foundation results in
a crawl space underneath the building in which wiring and duct work can be laid during
construction or re-modelling.[7]

Speciality piles

[edit]

Jet-piles

[edit]

In jet piling high pressure water is used to set piles.[8] High pressure water cuts through
soil with a high-pressure jet flow and allows the pile to be fitted.[9] One advantage of Jet
Piling: the water jet lubricates the pile and softens the ground.[10] The method is in use
in Norway.[11]

Micropiles

[edit]

Micropiles are small diameter, generally less than 300mm diameter, elements that are
drilled and grouted in place.  They typically get their capacity from skin friction along the
sides of the element, but can be end bearing in hard rock as well. Micropiles are usually
heavily reinforced with steel comprising more than 40% of their cross section. They can



be used as direct structural support or as ground reinforcement elements.  Due to their
relatively high cost and the type of equipment used to install these elements, they are
often used where access restrictions and or very difficult ground conditions (cobbles and
boulders, construction debris, karst, environmental sensitivity) exists or to retrofit existing
structures.  Occasionally, in difficult ground, they are used for new construction
foundation elements. Typical applications include underpinning, bridge, transmission
tower and slope stabilization projects.[6][12][13][14]

Tripod piles

[edit]

The use of a tripod rig to install piles is one of the more traditional ways of forming piles.
Although unit costs are generally higher than with most other forms of piling,[citation needed]

it has several advantages which have ensured its continued use through to the present
day. The tripod system is easy and inexpensive to bring to site, making it ideal for jobs
with a small number of piles.[clarification needed]

Sheet piles

[edit]
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Sheet piles are used to restrain soft soil above the bedrock in this excavation

Sheet piling is a form of driven piling using thin interlocking sheets of steel to obtain a
continuous barrier in the ground. The main application of sheet piles is in retaining walls
and cofferdams erected to enable permanent works to proceed. Normally, vibrating
hammer, t-crane and crawle drilling are used to establish sheet piles.[citation needed]



Soldier piles

[edit]
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A soldier pile wall using reclaimed railway sleepers as lagging.

Soldier piles, also known as king piles or Berlin walls, are constructed of steel H sections
spaced about 2 to 3 m apart and are driven or drilled prior to excavation. As the
excavation proceeds, horizontal timber sheeting (lagging) is inserted behind the H pile
flanges.

The horizontal earth pressures are concentrated on the soldier piles because of their
relative rigidity compared to the lagging. Soil movement and subsidence is minimized by
installing the lagging immediately after excavation to avoid soil loss.[citation needed]

Lagging can be constructed by timber, precast concrete, shotcrete and steel plates
depending on spacing of the soldier piles and the type of soils.

Soldier piles are most suitable in conditions where well constructed walls will not result in
subsidence such as over-consolidated clays, soils above the water table if they have
some cohesion, and free draining soils which can be effectively dewatered, like sands.[citation needed]

Unsuitable soils include soft clays and weak running soils that allow large movements
such as loose sands. It is also not possible to extend the wall beyond the bottom of the
excavation, and dewatering is often required.[citation needed]

Screw piles

[edit]



Screw piles, also called helical piers and screw foundations, have been used as
foundations since the mid 19th century in screw-pile lighthouses.[citation needed] Screw
piles are galvanized iron pipe with helical fins that are turned into the ground by
machines to the required depth. The screw distributes the load to the soil and is sized
accordingly.

Suction piles

[edit]

Suction piles are used underwater to secure floating platforms. Tubular piles are driven
into the seabed (or more commonly dropped a few metres into a soft seabed) and then a
pump sucks water out at the top of the tubular, pulling the pile further down.

The proportions of the pile (diameter to height) are dependent upon the soil type. Sand is
difficult to penetrate but provides good holding capacity, so the height may be as short
as half the diameter. Clays and muds are easy to penetrate but provide poor holding
capacity, so the height may be as much as eight times the diameter. The open nature of
gravel means that water would flow through the ground during installation, causing
'piping' flow (where water boils up through weaker paths through the soil). Therefore,
suction piles cannot be used in gravel seabeds.[citation needed]

Adfreeze piles

[edit]
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Adfreeze piles supporting a building in UtqiaÃƒâ€žÃ‚Â¡vik, Alaska



In high latitudes where the ground is continuously frozen, adfreeze piles are used as the
primary structural foundation method.

Adfreeze piles derive their strength from the bond of the frozen ground around them to
the surface of the pile.[citation needed]

Adfreeze pile foundations are particularly sensitive in conditions which cause the
permafrost to melt. If a building is constructed improperly then it can melt the ground
below, resulting in a failure of the foundation system.[citation needed]

Vibrated stone columns

[edit]

Vibrated stone columns are a ground improvement technique where columns of coarse
aggregate are placed in soils with poor drainage or bearing capacity to improve the soils.[citation needed]

Hospital piles

[edit]

Specific to marine structures, hospital piles (also known as gallow piles) are built to
provide temporary support to marine structure components during refurbishment works.
For example, when removing a river pontoon, the brow will be attached to hospital pile to
support it. They are normal piles, usually with a chain or hook attachment.[citation needed]

Piled walls

[edit]
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Sheet piling, by a bridge, was used to block a canal in New Orleans after
Hurricane Katrina damaged it.

Piled walls can be drivene or bored. They provide special advantages where available
working space dictates and open cut excavation not feasible. Both methods offer
technically effective and offer a cost efficient temporary or permanent means of retaining
the sides of bulk excavations even in water bearing strata. When used in permanent
works, these walls can be designed to resist vertical loads in addition lateral load from
retaining soil. Construction of both methods is the same as for foundation bearing piles.
Contiguous walls are constructed with small gaps between adjacent piles. The spacing
of the piles can be varied to provide suitable bending stiffness.

Secant piled walls

[edit]

Secant pile walls are constructed such that space is left between alternate 'female' piles
for the subsequent construction of 'male' piles.[clarification needed] Construction of
'male' piles involves boring through the concrete in the 'female' piles hole in order to key
'male' piles between. The male pile is the one where steel reinforcement cages are
installed, though in some cases the female piles are also reinforced.[citation needed]

Secant piled walls can either be true hard/hard, hard/intermediate (firm), or hard/soft,
depending on design requirements. Hard refers to structural concrete and firm or soft is
usually a weaker grout mix containing bentonite.[citation needed] All types of wall can be
constructed as free standing cantilevers, or may be propped if space and sub-structure
design permit. Where party wall agreements allow, ground anchors can be used as tie
backs.

Slurry walls

[edit]

A slurry wall is a barrier built under ground using a mix of bentonite and water to prevent
the flow of groundwater. A trench that would collapse due to the hydraulic pressure in
the surrounding soil does not collapse as the slurry balances the hydraulic pressure.

Deep mixing/mass stabilization techniques



[edit]

These are essentially variations of in situ reinforcements in the form of piles (as
mentioned above), blocks or larger volumes.

Cement, lime/quick lime, flyash, sludge and/or other binders (sometimes called
stabilizer) are mixed into the soil to increase bearing capacity. The result is not as solid
as concrete, but should be seen as an improvement of the bearing capacity of the
original soil.

The technique is most often applied on clays or organic soils like peat. The mixing can
be carried out by pumping the binder into the soil whilst mixing it with a device normally
mounted on an excavator or by excavating the masses, mixing them separately with the
binders and refilling them in the desired area. The technique can also be used on lightly
contaminated masses as a means of binding contaminants, as opposed to excavating
them and transporting to landfill or processing.

Materials

[edit]

Timber

[edit]
Main article: Timber pilings

As the name implies, timber piles are made of wood.

Historically, timber has been a plentiful, locally available resource in many areas. Today,
timber piles are still more affordable than concrete or steel. Compared to other types of
piles (steel or concrete), and depending on the source/type of timber, timber piles may
not be suitable for heavier loads.

A main consideration regarding timber piles is that they should be protected from rotting
above groundwater level. Timber will last for a long time below the groundwater level.
For timber to rot, two elements are needed: water and oxygen. Below the groundwater
level, dissolved oxygen is lacking even though there is ample water. Hence, timber tends
to last for a long time below the groundwater level. An example is Venice, which has had
timber pilings since its beginning; even most of the oldest piles are still in use. In 1648,
the Royal Palace of Amsterdam was constructed on 13,659 timber piles that still survive
today since they were below groundwater level. Timber that is to be used above the
water table can be protected from decay and insects by numerous forms of wood
preservation using pressure treatment (alkaline copper quaternary (ACQ), chromated



copper arsenate (CCA), creosote, etc.).

Splicing timber piles is still quite common and is the easiest of all the piling materials to
splice. The normal method for splicing is by driving the leader pile first, driving a steel
tube (normally 60–100 cm long, with an internal diameter no smaller than the minimum
toe diameter) half its length onto the end of the leader pile. The follower pile is then
simply slotted into the other end of the tube and driving continues. The steel tube is
simply there to ensure that the two pieces follow each other during driving. If uplift
capacity is required, the splice can incorporate bolts, coach screws, spikes or the like to
give it the necessary capacity.

Iron

[edit]

Cast iron may be used for piling. These may be ductile.[citation needed]

Steel

[edit]
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Cutaway illustration. Deep inclined (battered) pipe piles support a precast
segmented skyway where upper soil layers are weak muds.

Pipe piles are a type of steel driven pile foundation and are a good candidate for inclined
(battered) piles.

Pipe piles can be driven either open end or closed end. When driven open end, soil is
allowed to enter the bottom of the pipe or tube. If an empty pipe is required, a jet of water
or an auger can be used to remove the soil inside following driving. Closed end pipe
piles are constructed by covering the bottom of the pile with a steel plate or cast steel
shoe.



In some cases, pipe piles are filled with concrete to provide additional moment capacity
or corrosion resistance. In the United Kingdom, this is generally not done in order to
reduce the cost.[citation needed] In these cases corrosion protection is provided by
allowing for a sacrificial thickness of steel or by adopting a higher grade of steel. If a
concrete filled pipe pile is corroded, most of the load carrying capacity of the pile will
remain intact due to the concrete, while it will be lost in an empty pipe pile. The structural
capacity of pipe piles is primarily calculated based on steel strength and concrete
strength (if filled). An allowance is made for corrosion depending on the site conditions
and local building codes. Steel pipe piles can either be new steel manufactured
specifically for the piling industry or reclaimed steel tubular casing previously used for
other purposes such as oil and gas exploration.

H-Piles are structural beams that are driven in the ground for deep foundation
application. They can be easily cut off or joined by welding or mechanical drive-fit
splicers. If the pile is driven into a soil with low pH value, then there is a risk of corrosion,
coal-tar epoxy or cathodic protection can be applied to slow or eliminate the corrosion
process. It is common to allow for an amount of corrosion in design by simply over
dimensioning the cross-sectional area of the steel pile. In this way, the corrosion process
can be prolonged up to 50 years.[citation needed]

Prestressed concrete piles

[edit]

Concrete piles are typically made with steel reinforcing and prestressing tendons to
obtain the tensile strength required, to survive handling and driving, and to provide
sufficient bending resistance.

Long piles can be difficult to handle and transport. Pile joints can be used to join two or
more short piles to form one long pile. Pile joints can be used with both precast and
prestressed concrete piles.

Composite piles

[edit]

A "composite pile" is a pile made of steel and concrete members that are fastened
together, end to end, to form a single pile. It is a combination of different materials or
different shaped materials such as pipe and H-beams or steel and concrete.
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'Pile jackets' encasing old concrete piles in a saltwater environment to prevent
corrosion and consequential weakening of the piles when cracks allow
saltwater to contact the internal steel reinforcement rods

Construction machinery for driving piles into the ground

[edit]

Construction machinery used to drive piles into the ground:[15]

Pile driver is a device for placing piles in their designed position.
Diesel pile hammer is a device for hammering piles into the ground.
Hydraulic hammer is removable working equipment of hydraulic excavators,
hydroficated machines (stationary rock breakers, loaders, manipulators, pile driving
hammers) used for processing strong materials (rock, soil, metal) or pile driving
elements by impact of falling parts dispersed by high-pressure fluid.
Vibratory pile driver is a machine for driving piles into sandy and clay soils.
Press-in pile driver is a machine for sinking piles into the ground by means of static
force transmission.[16]
Universal drilling machine.

Construction machinery for replacement piles

[edit]

Construction machinery used to construct replacement piles:[15]

Sectional Flight Auger or Continuous Flight Auger
Reverse circulation drilling



Ring bit concentric drilling

See also

[edit]
Eurocode EN 1997
International Society for Micropiles
Post in ground construction also called earthfast or posthole construction; a historic
method of building wooden structures.
Stilt house, also known as a lake house; an ancient, historic house type built on
pilings.
Shallow foundations
Pile bridge
Larssen sheet piling

Notes

[edit]
1. ^  Offshore Wind Turbine Foundations, 2009-09-09, accessed 2010-04-12.
2. ^ a b Constructing a turbine foundation Archived 21 May 2011 at the Wayback

Machine Horns Rev project, Elsam monopile foundation construction process,
accessed 2010-04-12]

3. ^  Horns Revolution Archived 14 July 2011 at the Wayback Machine, Modern
Power Systems, 2002-10-05, accessed 2010-04-14.

4. ^ "Lynn and Inner Dowsing description". Archived from the original on 26 July
2011. Retrieved 23 July 2010.

5. ^ a b Handbook on Under-reamed and bored compaction pile foundation, Central
building research institute Roorkee, Prepared by Devendra Sharma, M. P. Jain,
Chandra Prakash

6. ^ a b Siel, Barry D.; Anderson, Scott A. "Implementation of Micropiles by the
Federal Highway Administration" (PDF). Federal Highway Administration (US). cite
journal: Cite journal requires |journal= (help)

7. ^ Marshall, Brain (April 2000). "How House Construction Works". How Stuff Works.
HowStuffWorks, Inc. Retrieved 4 April 2013.

8. ^ "jet-pile". Merriam-Webster. Retrieved 2 August 2020.
9. ^ Guan, Chengli; Yang, Yuyou (21 February 2019). "Field Study on the Waterstop

of the Rodin Jet Pile". Applied Sciences. doi:10.3390/app9081709. Retrieved 2
August 2020.

10. ^ "Press-in with Water Jetting". Giken.com. Giken Ltd. Retrieved 2 August 2020.
11. ^ "City Lade, Trondheim". Jetgrunn.no. Jetgrunn AS. Retrieved 2 August 2020.
12. ^ Omer, Joshua R. (2010). "A Numerical Model for Load Transfer and Settlement

of Bored Cast In-Situ Piles". Proceedings of the 35th Annual Conference on Deep
Foundations. Archived from the original on 14 April 2021. Retrieved 20 July 2011.

13. ^ "International Society for Micropiles". Retrieved 2 February 2007.
14. ^ "GeoTechTools". Geo-Institute. Retrieved 15 April 2022.



15. ^ a b McNeil, Ian (1990). An Encyclopaedia of the history of technolology.
Routledge. ISBN 9780415147927. Retrieved 20 July 2022 – via Internet Archive.

16. ^ "General description of the press-in pile driving unit". Concrete Pumping
Melbourne. 13 October 2021. Archived from the original on 25 December 2022.
Retrieved 20 July 2022.

References

[edit]
Italiantrivelle Foundation Industry Archived 25 June 2014 at the Wayback Machine
The Deep Foundation web portal Italiantrivelle is the number one source of
information regarding the Foundation Industry. (Link needs to be removed or
updated, links to inappropriate content)
Fleming, W. G. K. et al., 1985, Piling Engineering, Surrey University Press; Hunt, R.
E., Geotechnical Engineering Analysis and Evaluation, 1986, McGraw-Hill.
Coduto, Donald P. Foundation Design: Principles and Practices 2nd ed., Prentice-
Hall Inc., 2001.
NAVFAC DM 7.02 Foundations and Earth Structures U.S. Naval Facilities
Engineering Command, 1986.
Rajapakse, Ruwan., Pile Design and Construction Guide, 2003
Tomlinson, P.J., Pile Design and Construction Practice, 1984
Stabilization of Organic Soils Archived 22 February 2012 at the Wayback Machine
Sheet piling handbook, 2010

External links

[edit]
Image not found or type unknown

Wikimedia Commons has media related to Deep foundations.
Deep Foundations Institute
v
t
e

Geotechnical engineering
 

Offshore geotechnical engineering



Investigation
and

instrumentation

 

Field (in situ)

Image not found or type unknown
 Core drill

Image not found or type unknown
 Cone penetration test

Image not found or type unknown
 Geo-electrical sounding

Image not found or type unknown
 Permeability test

Image not found or type unknown
 Load test

Static
Dynamic
Statnamic

Image not found or type unknown
 Pore pressure measurement

Piezometer
Well

Image not found or type unknown
 Ram sounding

Image not found or type unknown
 Rock control drilling

Image not found or type unknown
 Rotary-pressure sounding

Image not found or type unknown
 Rotary weight sounding

Image not found or type unknown
 Sample series

Image not found or type unknown
 Screw plate test

Deformation monitoring
Image not found or type unknown

 Inclinometer
Image not found or type unknown

 Settlement recordings
Image not found or type unknown

 Shear vane test
Image not found or type unknown

 Simple sounding
Image not found or type unknown

 Standard penetration test
Image not found or type unknown

 Total sounding
Image not found or type unknown

 Trial pit
Image not found or type unknown

 Visible bedrock
Nuclear densometer test
Exploration geophysics
Crosshole sonic logging
Pile integrity test
Wave equation analysis

Laboratory
testing

Soil classification
Atterberg limits
California bearing ratio
Direct shear test
Hydrometer
Proctor compaction test
R-value
Sieve analysis
Triaxial shear test
Oedometer test
Hydraulic conductivity tests
Water content tests

 



Soil

 

Types

Clay
Silt
Sand
Gravel
Peat
Loam
Loess

Properties

Hydraulic conductivity
Water content
Void ratio
Bulk density
Thixotropy
Reynolds' dilatancy
Angle of repose
Friction angle
Cohesion
Porosity
Permeability
Specific storage
Shear strength
Sensitivity

 



Structures
(Interaction)

 

Natural features

Topography
Vegetation
Terrain
Topsoil
Water table
Bedrock
Subgrade
Subsoil

Earthworks

Shoring structures
Retaining walls
Gabion
Ground freezing
Mechanically stabilized earth
Pressure grouting
Slurry wall
Soil nailing
Tieback

Land development
Landfill
Excavation
Trench
Embankment
Cut
Causeway
Terracing
Cut-and-cover
Cut and fill
Fill dirt
Grading
Land reclamation
Track bed
Erosion control
Earth structure
Expanded clay aggregate
Crushed stone
Geosynthetics

Geotextile
Geomembrane
Geosynthetic clay liner
Cellular confinement

Infiltration

Foundations
Shallow
Deep

 



Mechanics

 

Forces

Effective stress
Pore water pressure
Lateral earth pressure
Overburden pressure
Preconsolidation pressure

Phenomena/
problems

Permafrost
Frost heaving
Consolidation
Compaction
Earthquake

Response spectrum
Seismic hazard
Shear wave

Landslide analysis
Stability analysis
Mitigation
Classification
Sliding criterion
Slab stabilisation

Bearing capacity * Stress distribution in
soil

 

Numerical
analysis
software

SEEP2D
STABL
SVFlux
SVSlope
UTEXAS
Plaxis

Related fields

Geology
Geochemistry
Petrology
Earthquake engineering
Geomorphology
Soil science
Hydrology
Hydrogeology
Biogeography
Earth materials
Archaeology
Agricultural science

Agrology
 



Authority control databases: National Edit this at WikidataImage not found or type unknown

Germany
France
BnF data
Czech Republic

 

About Cook County
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