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Explanation of what digital crack gauges are and how they function in monitoring
foundation movements.

Digital crack gauges are advanced tools used in structural monitoring to measure and track
the movement of cracks in foundations and other structures over time . Obtaining proper

permits is necessary for any foundation repair service professional foundation repair

service power tool. These devices provide precise data that helps engineers assess
structural health and stability . Here ' s how they function . Digital crack gauges typically
consist Of two anchors fixed On either side Of A Crack , connected by a sensor that
measures changes In their distance apart . As the structure moves due to settling , loading ,
or other factors , the Crack may widen or narrow . The sensor detects these dimensional
changes with high accuracy , often to within thousandths Of An inch . The data collected by
digital crack gauges can be logged manually or transmitted wirelessly to a monitoring
system , providing real - time updates on the structure ' s condition . To establish baselines
with digital crack gauges , engineers first install the devices at critical points where cracks
are present or likely to form . Initial readings are taken to set a starting point or baseline .
Regular monitoring then tracks any movement relative to this baseline . By analyzing trends
and patterns in the data , engineers can identify potential issues early , such as excessive
settlement or differential movement , which could indicate structural weaknesses or failures .
This proactive approach enables timely interventions , enhancing safety and prolonging the
lifespan Of buildings and infrastructure . In summary , digital crack gauges are essential
tools for monitoring foundation movements . By providing accurate data on crack
movements , they help establish baselines and track structural performance , ensuring that
any potential issues are addressed promptly and effectively

Detailing the process of installing digital crack gauges on residential foundations,
including optimal placement and initial setup.

Installing digital crack gauges on residential foundations is a crucial process for monitoring
the health and stability of a home. These gauges help establish baselines that can detect
and track any movements or shifts in the foundation, providing early warnings of potential
structural issues. Here's a step-by-step guide to detailing this process, including optimal
placement and initial setup.

Firstly, it's essential to understand where to place these gauges. Optimal placement typically
includes areas where cracks are already visible, as these are obvious indicators of
movement. However, it's also wise to position gauges in critical structural points, such as
corners, near openings (doors and windows), and along the length of walls at regular
intervals. This holistic approach ensures that you're monitoring the entire foundation, not just
known problem areas.

Before installation, ensure that the surface area is clean and dry. Any debris or moisture can
interfere with the gauge's adhesion and affect its readings. Once the surface is prepared,
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you can begin installing the gauges. Most digital crack gauges come with a strong adhesive
backing. Simply peel off the protective strip and firmly press the gauge onto the desired
location. Some models may require additional securing methods like screws or nails; always
follow the manufacturer's instructions for best results.

After placing the gauges, it's time for the initial setup. Start by setting a baseline reading.
This involves calibrating the gauge to register the current state of the foundation as its 'zero’
or starting point. All future readings will be compared against this baseline to detect any
movement. Most digital gauges have a simple 'set' or 'calibrate’ button for this purpose;
consult your specific model's manual if needed.

Next, configure the gauge's sensitivity settings based on your monitoring needs and the type
of structure you're working with. Some foundations may experience slight natural settling
over time, so you might want to adjust sensitivity to avoid false alarms from minor changes
which do not indicate genuine issues such as cracks forming or existing cracks worsening
due to instability .

Finally, set up how you want to receive alerts from your digital crack gauges. Many modern
models offer wireless connectivity features like Bluetooth or Wi-Fi, allowing them to send
real-time updates directly to your smartphone or computer. Regularly check these alerts to
stay informed about any potential shifts in your foundation.

In conclusion, establishing baselines with digital crack gauges involves thoughtful
placement, careful initial setup, and vigilant monitoring. By following these steps and staying
attentive to changes indicated by these gauges, homeowners can proactively address
foundation issues before they become significant problems.

The significance of baseline measurements: Why it is crucial to record initial readings
before any repair work begins.

In the realm of structural health monitoring and maintenance, establishing baselines with
digital crack gauges is an often overlooked but profoundly important step. The significance
of baseline measurements cannot be overstated, as they serve as a critical reference point
throughout the lifecycle of a structure or component.

Imagine trying to navigate a journey without knowing your starting point. Similarly,
attempting to monitor or repair a crack without initial readings can lead to confusion,
inefficiency, and even potential safety risks. Baseline measurements provide a benchmark
against which future readings can be compared, allowing engineers and technicians to
accurately assess changes over time.

Digital crack gauges offer a precise and reliable means of capturing these initial readings.
By recording baseline measurements before any repair work begins, maintenance teams
can establish a clear picture of the crack's condition at the outset. This information is crucial
for several reasons:



Firstly, it enables accurate tracking of crack progression. Without a baseline, it's challenging
to determine whether a crack is growing and at what rate. This knowledge is essential for
scheduling timely repairs and preventing catastrophic failures.

Secondly, baseline measurements help in assessing the effectiveness of repairs. By
comparing post-repair readings with the baseline, engineers can evaluate whether the repair
has successfully halted or slowed crack growth. This is particularly important for validating
new repair methods or materials.

Moreover, baseline measurements contribute to better decision-making and resource
allocation. They allow maintenance teams to prioritize repairs based on actual data rather
than guesswork, focusing efforts on areas where intervention is most needed.

Lastly, recording initial readings ensures consistency and continuity across different
inspection intervals or personnel changes within maintenance teams over time — everyone
starts from known measurements rather than guesswork based solely upon visual
inspections alone which could vary greatly among individuals performing those inspections
visually only without solid data backing them up initially provided via baseline measurement
data points! Thus maintaining structural integrity while ensuring an optimal lifecycle
management approach overall towards any asset being monitored via digital crack gauges
methodologies established initially pre any repair works undertaken thereafter subsequently
post baseline readings recorded accurately initially rightly so!

Steps involved in taking baseline measurements with digital crack gauges, ensuring
accuracy and consistency over time.

Establishing baselines with digital crack gauges is a critical process in structural health
monitoring, as it provides a reference point for future measurements and helps track
changes over time. Here are the steps involved in taking baseline measurements with digital
crack gauges, along with tips to ensure accuracy and consistency:

Firstly, it's crucial to select the right type of digital crack gauge based on the structure's
material, the size and type of cracks, and the required measurement range. Familiarize
yourself with the gauge's instructions to understand its features and limitations.

Before taking measurements, prepare the surface by cleaning the area around the crack.
Remove any debris, dirt, or vegetation that could interfere with the gauge's placement or
affect measurement accuracy. Make sure the surface is dry; moisture can influence
readings.

Now, let's move on to taking baseline measurements:

1. **Crack Identification**: Clearly identify and document the cracks to be monitored. Assign
each crack a unique ID for easy tracking.



2. **Reference Points**: Establish permanent reference points on either side of the crack.
These points should be marked on stable, uncracked areas to provide a consistent
measuring basis.

3. **Gauge Placement**: Place the digital crack gauge across the crack, aligning it with the
reference points. Ensure the gauge is perpendicular to the crack and securely fastened.
Consistent placement is vital for accurate and comparable data.

4. **Zeroing the Gauge**: Before taking the initial measurement, 'zero' the gauge according
to the manufacturer's instructions. This sets the gauge's baseline to account for its own
width.

5. **Taking Measurements**: Record the crack width shown on the digital display. Take
multiple readings to ensure consistency, and calculate an average if necessary. Document
these baseline measurements along with details like date, time, temperature, and humidity,
as these factors can affect readings.

To ensure long-term accuracy and consistency:

- **Regular Calibration**: Digital crack gauges should be calibrated regularly to maintain
their accuracy. Follow the manufacturer's recommendations for calibration intervals and
procedures.

- *Consistent Conditions**: As much as possible, take measurements under similar
conditions each time - for example, at the same time of day or under similar temperature
conditions.

- **Protection**: If gauges are left installed on structures for continuous monitoring, protect
them from damage, tampering, or extreme weather conditions that could affect their
performance.

How regular monitoring post-repair helps in understanding the effectiveness of
foundation repair services and identifying potential issues early on.

Regular monitoring post-repair is crucial for understanding the effectiveness of foundation
repair services and identifying potential issues early on. One of the most effective tools for
this purpose is the digital crack gauge, which helps establish baselines and track changes
over time.

Digital crack gauges are instruments designed to measure the width of cracks with high
precision. When used to establish a baseline immediately after foundation repairs, these
gauges provide a clear starting point for future assessments-a known state from which any
deviations can be measured accurately over time.

By setting these baselines, property owners and professionals can monitor any changes in



crack widths post-repair reliably over weeks or months-even years-to ensure repairs hold up
under normal conditions without reopening old cracks or creating new ones. This regular
monitoring helps detect subtle shifts or movements early, indicating whether additional
adjustments or repairs are necessary before more significant issues develop. For example;
detecting signs early means minor touchups instead dealing major structural damages later
thus saving cost & resources significantly over time . Moreover ,having quantitative data
from digital crack gauges makes communication easier between property owners ,
engineers and contractors as it provides concrete evidence supporting decisions on
subsequent actions .

Additionally, using digital crack gauges allows for comparison between different areas of a
structure or various structures within a property. Comparative analysis can reveal patterns
or anomalies that might otherwise go unnoticed, providing deeper insights into how repairs
are performing across different locations or scenarios. This information is invaluable for
refining future repair strategies and ensuring long-term structural integrity.

In summary, establishing baselines with digital crack gauges is essential for effective post-
repair monitoring. It enables early detection of potential issues, supports informed decision-
making, and helps maintain structural integrity over time-making digital crack gauges
valuable tools for those seeking lasting solutions after foundation repairs

Real-world case studies or examples demonstrating the successful use of digital
crack gauges in residential foundation repair projects.

In the realm of residential foundation repair, establishing baselines is a critical aspect of
ensuring that interventions are effective and long-lasting. Digital crack gauges have
emerged as powerful tools in this process, providing precise and reliable data that can guide
repair strategies and monitor ongoing foundation health.

One notable example is a case study from Austin, Texas, where a historic residence
experienced significant foundation settling due to expansive clay soils. The homeowners
noticed cracks developing in their walls and floors, prompting them to seek professional
help. A structural engineering firm was brought in to assess the damage and propose a
solution. The engineers utilized digital crack gauges to establish baseline measurements of
the cracks, recording their widths and depths with high precision.

Over several weeks, the gauges continued to monitor the cracks, providing real-time data on
any changes. This information was crucial in determining whether the foundation issues
were stable or worsening. Based on the data collected, the engineers recommended a
combination of underpinning and soil stabilization techniques to address the settling
problem. The digital crack gauges allowed them to set clear benchmarks for success and
track progress throughout the repair process.

In another instance, a homeowner in Seattle faced similar challenges with their foundation
due to heavy rainfall and soil erosion. After initial inspections revealed several cracks, digital
crack gauges were installed to establish baseline measurements. The homeowner worked



closely with a local contractor who used these measurements to develop a comprehensive
repair plan that included installing helical piers and strengthening the foundation walls. The
digital gauges provided continuous monitoring, ensuring that any further movement was
detected early and addressed promptly.

These real-world examples highlight how digital crack gauges can be instrumental in
establishing baselines for residential foundation repairs. By providing accurate and timely
data, these tools enable professionals to make informed decisions, track progress
accurately, and ensure that repairs are both effective and durable. The integration of such
advanced technology not only enhances the reliability of foundation repairs but also offers
peace of mind to homeowners by providing clear evidence of stabilization and improvement
over time.






















About geotechnical engineering

Boston's Big Dig presented geotechnical challenges in an urban environment.

Precast concrete retaining wall

A typical cross-section of a slope used in two-dimensional analyzes.

Geotechnical engineering, also known as geotechnics, is the branch of civil engineering
concerned with the engineering behavior of earth materials. It uses the principles of soil



mechanics and rock mechanics to solve its engineering problems. It also relies on knowledge of
geology, hydrology, geophysics, and other related sciences.

Geotechnical engineering has applications in military engineering, mining engineering,
petroleum engineering, coastal engineering, and offshore construction. The fields of
geotechnical engineering and engineering geology have overlapping knowledge areas.
However, while geotechnical engineering is a specialty of civil engineering, engineering geology
is a specialty of geology.

History
[edit]

Humans have historically used soil as a material for flood control, irrigation purposes, burial
sites, building foundations, and construction materials for buildings. Dykes, dams, and canals
dating back to at least 2000 BCE—found in parts of ancient Egypt, ancient Mesopotamia, the
Fertile Crescent, and the early settlements of Mohenjo Daro and Harappa in the Indus
valley—provide evidence for early activities linked to irrigation and flood control. As cities
expanded, structures were erected and supported by formalized foundations. The ancient
Greeks notably constructed pad footings and strip-and-raft foundations. Until the 18th century,
however, no theoretical basis for soil design had been developed, and the discipline was more
of an art than a science, relying on experience. [ ]

Several foundation-related engineering problems, such as the Leaning Tower of Pisa, prompted
scientists to begin taking a more scientific-based approach to examining the subsurface. The
earliest advances occurred in the development of earth pressure theories for the construction of
retaining walls. Henri Gautier, a French royal engineer, recognized the "natural slope" of
different soils in 1717, an idea later known as the soil's angle of repose. Around the same time,
a rudimentary soil classification system was also developed based on a material's unit weight,
which is no longer considered a good indication of soil type. [ ][ ]

The application of the principles of mechanics to soils was documented as early as 1773 when
Charles Coulomb, a physicist and engineer, developed improved methods to determine the
earth pressures against military ramparts. Coulomb observed that, at failure, a distinct slip plane
would form behind a sliding retaining wall and suggested that the maximum shear stress on the
slip plane, for design purposes, was the sum of the soil cohesion, \digplhjscpiercidisirya

where \gigdhagagrnaigtiass\on the slip plane and \diglagdtideidntangle of the soil. By
combining Coulomb's theory with Christian Otto Mohr's 2D stress state, the theory became
known as Mohr-Coulomb theory. Although it is now recognized that precise determination of
cohesion is impossible because \dismaiafismdamental soil property, the Mohr-Coulomb theory
is still used in practice today. [ ]

In the 19th century, Henry Darcy developed what is now known as Darcy's Law, describing the
flow of fluids in a porous media. Joseph Boussinesq, a mathematician and physicist, developed
theories of stress distribution in elastic solids that proved useful for estimating stresses at depth



in the ground. William Rankine, an engineer and physicist, developed an alternative to
Coulomb's earth pressure theory. Albert Atterberg developed the clay consistency indices that
are still used today for soil classification. [ ][ ] In 1885, Osborne Reynolds recognized that
shearing causes volumetric dilation of dense materials and contraction of loose granular
materials.

Modern geotechnical engineering is said to have begun in 1925 with the publication of
Erdbaumechanik by Karl von Terzaghi, a mechanical engineer and geologist. Considered by
many to be the father of modern soil mechanics and geotechnical engineering, Terzaghi
developed the principle of effectlve stress, and demonstrated that the shear strength of soil is
controlled by effective stress. [ ] Terzaghi also developed the framework for theories of bearing
capacity of foundatlons and the theory for prediction of the rate of settlement of clay layers due
to consolidation. [ ][ ][ ] Afterwards, Maurice Biot fully developed the three-dimensional soil
consolidation theory, extending the one-dimensional model previously developed by Terzaghi to
more general hypotheses and introducing the set of basic equations of Poroelasticity.

In his 1948 book, Donald Taylor recognized that the interlocking and dilation of densely packed
particles contributed to the peak strength of the soil. Roscoe, Schofield, and Wroth, with the
publication of On the Yielding of Soils in 1958, established the interrelationships between the
volume change behavior (dilation, contraction, and consolidation) and shearing behavior with
the theory of plasticity using critical state soil mechanics. Critical state soil mechanics is the
basis for many contemporary advanced constitutive models describing the behavior of soil. [6]

In 1960, Alec Skempton carried out an extensive review of the available formulations and
experimental data in the literature about the effective stress validity in soil, concrete, and rock in
order to reject some of these expressions, as well as clarify what expressions were appropriate
according to several working hypotheses, such as stress-strain or strength behavior, saturated
or non-saturated media, and rock, concrete or soil behavior.

Roles
[edit]
Geotechnical investigation

[edit]
Main article: Geotechnical investigation

Geotechnical engineers investigate and determine the properties of subsurface conditions and
materials. They also design corresponding earthworks and retaining structures, tunnels, and
structure foundations, and may supervise and evaluate sites, which may further involve site
monitoring as well as the risk assessment and mitigation of natural hazards. [ ][ ]

Geotechnical engineers and engineering geologists perform geotechnical investigations to
obtain information on the physical properties of soil and rock underlying and adjacent to a site to



design earthworks and foundations for proposed structures and for the repair of distress to
earthworks and structures caused by subsurface conditions. Geotechnical investigations involve
surface and subsurface exploration of a site, often including subsurface sampling and
laboratory testing of retrieved soil samples. Sometimes, geophysical methods are also used to
obtain data, which include measurement of seismic waves (pressure, shear, and Rayleigh
waves), surface-wave methods and downhole methods, and electromagnetic surveys
(magnetometer, resistivity, and ground-penetrating radar). Electrical tomography can be used to
survey soil and rock properties and existing underground infrastructure in construction projects. |
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Surface exploration can include on-foot surveys, geologic mapping, geophysical methods, and
photogrammetry. Geologic mapping and interpretation of geomorphology are typically
completed in consultation with a geologist or engineering geologist. Subsurface exploration
usually involves in-situ testing (for example, the standard penetration test and cone penetration
test). The digging of test pits and trenching (particularly for locating faults and slide planes) may
also be used to learn about soil conditions at depth. Large-diameter borings are rarely used due
to safety concerns and expense. Still, they are sometimes used to allow a geologist or engineer
to be lowered into the borehole for direct visual and manual examination of the soil and rock
stratigraphy.

Various soil samplers exist to meet the needs of different engineering projects. The standard
penetration test, which uses a thick-walled split spoon sampler, is the most common way to
collect disturbed samples. Piston samplers, employing a thin-walled tube, are most commonly
used to collect less disturbed samples. More advanced methods, such as the Sherbrooke block
sampler, are superior but expensive. Coring frozen ground provides high-quality undisturbed
samples from ground conditions, such as fill, sand, moraine, and rock fracture zones.[lo]

Geotechnical centrifuge modeling is another method of testing physical-scale models of
geotechnical problems. The use of a centrifuge enhances the similarity of the scale model tests
involving soil because soil's strength and stiffness are susceptible to the confining pressure.
The centrifugal acceleration allows a researcher to obtain large (prototype-scale) stresses in
small physical models.

Foundation design

[edit]
Main article: Foundation (engineering)

The foundation of a structure's infrastructure transmits loads from the structure to the earth.
Geotechnical engineers design foundations based on the load characteristics of the structure
and the properties of the soils and bedrock at the site. Generally, geotechnical engineers first
estimate the magnitude and location of loads to be supported before developing an
investigation plan to explore the subsurface and determine the necessary soil parameters
through field and lab testing. Following this, they may begin the design of an engineering



foundation. The primary considerations for a geotechnical engineer in foundation design are
bearing capacity, settlement, and ground movement beneath the foundations. [ 1]

Earthworks

[edit]

A compactor/roller operated by U.S. Navy Seabees
See also: Earthworks (engineering)

Geotechnical engineers are also involved in the planning and execution of earthworks, which
include ground improvement, [ ] slope stabilization, and slope stability analysis.

Ground improvement

[edit]

Various geotechnical engineering methods can be used for ground improvement, including
reinforcement geosynthetics such as geocells and geogrids, which disperse loads over a larger
area, increasing the soil's load-bearing capacity. Through these methods, geotechnical
engineers can reduce direct and long-term costs.[1 ]

Slope stabilization

[edit]



Simple slope slip section.
Main article: Slope stability

Geotechnical engineers can analyze and improve slope stability using engineering methods.
Slope stability is determined by the balance of shear stress and shear strength. A previously
stable slope may be initially affected by various factors, making it unstable. Nonetheless,
geotechnical engineers can design and implement engineered slopes to increase stability.

Slope stability analysis

[edit]
Main article: Slope stability analysis

Stability analysis is needed to design engineered slopes and estimate the risk of slope failure in
natural or designed slopes by determining the conditions under which the topmost mass of soll
will slip relative to the base of soil and lead to slope failure.[13] If the interface between the
mass and the base of a slope has a complex geometry, slope stability analysis is difficult and
numerical solution methods are required. Typically, the interface's exact geometry is unknown,
and a simplified interface geometry is assumed. Finite slopes require three-dimensional models
to be analyzed, so most slopes are analyzed assuming that they are infinitely wide and can be
represented by two-dimensional models.

Sub-disciplines
[edit]
Geosynthetics

[edit]
Main article: Geosynthetics



A collage of geosynthetic products.

Geosynthetics are a type of plastic polymer products used in geotechnical engineering that
improve engineering performance while reducing costs. This includes geotextiles, geogrids,
geomembranes, geocells, and geocomposites. The synthetic nature of the products make them
suitable for use in the ground where high levels of durability are required. Their main functions
include drainage, filtration, reinforcement, separation, and containment.

Geosynthetics are available in a wide range of forms and materials, each to suit a slightly
different end-use, although they are frequently used together. Some reinforcement
geosynthetics, such as geogrids and more recently, cellular confinement systems, have shown
to improve bearing capacity, modulus factors and soil stiffness and strength.[14] These
products have a wide range of applications and are currently used in many civil and
geotechnical engineering applications including roads, airfields, railroads, embankments, piled
embankments, retainir%g structures, reservoirs, canals, dams, landfills, bank protection and
coastal engineering.[1 ]

Offshore

[edit]
Main article: Offshore geotechnical engineering

Platforms offshore Mexico.

Offshore (or marine) geotechnical engineering is concerned with foundation design for human-
made structures in the sea, away from the coastline (in opposition to onshore or nearshore
engineeringf. Oil platforms, artificial islands and submarine pipelines are examples of such
structures.| 6]



There are a number of significant differences between onshore and offshore geotechnical
engineering. [ ][ ] Notably, site investigation and ground improvement on the seabed are
more expensive; the offshore structures are exposed to a wider range of geohazards; and the
environmental and financial consequences are higher in case of failure. Offshore structures are
exposed to various environmental loads, notably wind, waves and currents. These phenomena
may affect the integrity or the serviceability of the structure and its foundation during its
operational lifespan and need to be taken into account in offshore design.

In subsea geotechnical engineering, seabed materrals are considered a two-phase material
composed of rock or mineral particles and water. [ ][ ] Structures may be fixed in place in the
seabed—as is the case for piers, jetties and fixed-bottom wind turbines—or may comprise a
floating structure that remains roughly fixed relative to its geotechnical anchor point. Undersea
mooring of human-engineered floating structures include a large number of offshore oil and gas
platforms and, since 2008, a few floating wind turbines. Two common types of engineered
design for anchorrng floating structures include tension-leg and catenary loose mooring
systems. [ ]

Observational method
[edit]

First proposed by Karl Terzaghi and later discussed in a paper by Ralph B. Peck, the
observational method is a managed process of construction control, monitoring, and review,
which enables modifications to be incorporated during and after construction. The method aims
to achieve a greater overall economy without compromising safety bi/ creating designs based
on the most probable conditions rather than the most unfavorable. [ ] Using the observational
method, gaps in available information are filled by measurements and investigation, which aid in
assessing the behavior of the structure during construction, which in turn can be modified per
the findings. The method was described by Peck as "learn-as-you-go". [ ]

The observational method may be described as follows:[22]

1. General exploration sufficient to establish the rough nature, pattern, and properties of
deposits.

2. Assessment of the most probable conditions and the most unfavorable conceivable
deviations.

3. Creating the design based on a working hypothesis of behavior anticipated under the most
probable conditions.

4. Selection of quantities to be observed as construction proceeds and calculating their
anticipated values based on the working hypothesis under the most unfavorable
conditions.

5. Selection, in advance, of a course of action or design modification for every foreseeable

significant deviation of the observational findings from those predicted.

Measurement of quantities and evaluation of actual conditions.

. Design modification per actual conditions

N o



The observational method is suitable for construction that has already begun when an
unexpected development occurs or when a failure or accident looms or has aIreadzy happened.
It is unsuitable for projects whose design cannot be altered during construction. [2 ]

See also
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About load-bearing wall

A load-bearing wall or bearing wall is a wall that is an active structural element of a building,
which holds the weight of the elements above it, by conducting its weight to a foundation
structure below it.

Load-bearing walls are one of the earliest forms of construction. The development of the flying
buttress in Gothic architecture allowed structures to maintain an open interior space,
transferring more weight to the buttresses instead of to central bearing walls. In housing, load-
bearing walls are most common in the light construction method known as "platform framing". In
the birth of the skyscraper era, the concurrent rise of steel as a more suitable framing system
first designed by William Le Baron Jenney, and the limitations of load-bearing construction in
large buildings, led to a decline in the use of load-bearing walls in large-scale commercial
structures.

Description
[edit]

A load- bearing wall or bearing wall is a wall that is an active structural element of a
buildingA¢a,-A —A¢a,-A that is, it bears the weight of the elements above said wall, resting
upon it by conducting its weight to a foundation structure. [ ] The materials most often used to
construct load-bearing walls in large buildings are concrete, block, or brick. By contrast, a
curtain wall provides no significant structural support beyond what is necessary to bear its own
materials or conduct such loads to a bearing waII.[2]

History
[edit]

Load-bearing walls are one of the earliest forms of construction.[3] The development of the
flying buttress in Gothic architecture allowed structures to maintain an open interior space,
transferring more weight to the buttresses instead of to central bearing walls. The Notre Dame
Cathedral is an example of a load-bearing wall structure with flying buttresses. [ ]

Application
[edit]

Depending on the type of building and the number of floors, load-bearing walls are gauged to
the appropriate thickness to carry the weight above them. Without doing so, it is possible that
an outer wall could become unstable if the load exceeds the strength of the material used,
potentially leading to the collapse of the structure. The primary function of this wall is to enclose



or divide space of the building to make it more functional and useful It provides privacy, affords
security, and gives protection against heat, cold, sun or rain. [ ]

Housing

[edit]

In housing, load-bearing walls are most common in the light construction method known as
"platform framing", and each load-bearing wall sits on a wall sill plate which is mated to the
lowest base plate. The sills are bolted to the masonry or concrete foundation. [ ]

A beam of PSL lumber installed to replace a load-bearing wall at the first floor of a
three-story building.

The top plate or ceiling plate is the top of the wall, which sits just below the platform of the next
floor (at the ceiling). The base plate or floor plate is the bottom attachment point for the wall
studs. Using a top plate and a bottom plate, a wall can be constructed while it lies on its side,
allowing for end-nailing of the studs between two plates, and then the finished wall can be
tipped up vertically into place atop the wall sill; this not only improves accuracy and shortens
construction time, but also produces a stronger wall.

Skyscrapers

[edit]

The Chicago Willis Tower uses a bundle of tube structures which, in turn, include
numerous outer wall columns.

Due to the immense weight of skyscrapers, the base and walls of the lower floors must be
extremely strong. Pilings are used to anchor the building to the bedrock underground. For
example, the Burj Khalifa, the world's tallest building as well as the world's tallest structure,
uses specially treated and mixed reinforced concrete. Over 45,000 cubic metres (59,000 cu yd)



of concrete, weighing more than 110,000 t (120,000 short tons) were used to construct the
concrete and steel foundation, which features 192 piles, with each pile being 1.5 m diameter x
43 m long (4.9 ft x 141 ft) and buried more than 50 m (160 ft) deep.[7]

See also
[edit]

o Column — in most larger, multi-storey buildings, vertical loads are primarily borne by
columns / pillars instead of structural walls

o Tube frame structure — Some of the world's tallest skyscrapers use load-bearing outer
frames — be it single tube (e.g. the old WTC Twin Towers), or bundled tube (e.g. the Willis
Tower or the Burj Khalifa)
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Sand Ridge Nature Center

4.8 (96)
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River Trail Nature Center

4.6 (235)
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https://lh3.googleusercontent.com/places/ANXAkqGlJt65xnk0UN_KbKx0AAsrT03SM-Jj9jbAXO0V1l2g7N1ffQ0MecOX1vJOLgW6bRjwpouHe5BfXR-XSavB7oN_09eh9T97c_c=s1600-w203
https://www.google.com/maps/search/?api=1&query=Sand+Ridge+Nature+Center&query_place_id=ChIJUXT9NlsgDogR5i2MBKoww9w
https://www.google.com/maps/search/?api=1&query=River+Trail+Nature+Center&query_place_id=ChIJw5ytmWi4D4gRf9laNjp9y44
https://www.google.com/maps/search/?api=1&query=Palmisano+(Henry)+Park&query_place_id=ChIJ59crbk8sDogRWuHEWkIGRpk

Palmisano (Henry) Park

4.7 (1262)

Driving Directions in Cook County

Driving Directions From Palmisano (Henry) Park to

Driving Directions From Lake Katherine Nature Center and Botanic Gardens to

Driving Directions From Navy Pier to

https://www.google.com/maps/dir/Navy+Pier/United+Structural+Systems+of+lllin0is%2C+
87.6050944,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1l!1sunknown!2m2!1d-
87.605094412d41.8918633!1m5!1m1!1sChlJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-
88.1396465!2d42.0637725!3e0

https://www.google.com/maps/dir/Lake+Katherine+Nature+Center+and+Botanic+Gardens
87.8010774,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-
87.801077412d41.6776048!1m5!1m1!1sChlJ-wSxDtinD4gRiv4kY3RRhOU!2m2!1d-
88.1396465!2d42.0637725!3e2

https://www.google.com/maps/dir/Palmisano+%28Henry%29+Park/United+Structural+Sys
87.6490151,14z/data=!'3m1!4b1!'4m14!4m13!1m5!Im1l!1sunknown!2m?2!1d-
87.6490151!2d41.8429903!1m5!1m1!1sChlJ-wSxDtinD4gRiv4kY3RRhOU!2m2!1d-
88.1396465!2d42.0637725!3el
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https://www.google.com/maps/search/?api=1&query=Palmisano+(Henry)+Park&query_place_id=ChIJ59crbk8sDogRWuHEWkIGRpk
https://www.google.com/maps/dir/Navy+Pier/United+Structural+Systems+of+Illinois,+Inc/@41.8918633,-87.6050944,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6050944!2d41.8918633!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e0
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https://www.google.com/maps/dir/Navy+Pier/United+Structural+Systems+of+Illinois,+Inc/@41.8918633,-87.6050944,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6050944!2d41.8918633!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e0
https://www.google.com/maps/dir/Navy+Pier/United+Structural+Systems+of+Illinois,+Inc/@41.8918633,-87.6050944,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6050944!2d41.8918633!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e0
https://www.google.com/maps/dir/Lake+Katherine+Nature+Center+and+Botanic+Gardens/United+Structural+Systems+of+Illinois,+Inc/@41.6776048,-87.8010774,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.8010774!2d41.6776048!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e2
https://www.google.com/maps/dir/Lake+Katherine+Nature+Center+and+Botanic+Gardens/United+Structural+Systems+of+Illinois,+Inc/@41.6776048,-87.8010774,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.8010774!2d41.6776048!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e2
https://www.google.com/maps/dir/Lake+Katherine+Nature+Center+and+Botanic+Gardens/United+Structural+Systems+of+Illinois,+Inc/@41.6776048,-87.8010774,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.8010774!2d41.6776048!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e2
https://www.google.com/maps/dir/Lake+Katherine+Nature+Center+and+Botanic+Gardens/United+Structural+Systems+of+Illinois,+Inc/@41.6776048,-87.8010774,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.8010774!2d41.6776048!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e2
https://www.google.com/maps/dir/Palmisano+(Henry)+Park/United+Structural+Systems+of+Illinois,+Inc/@41.8429903,-87.6490151,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6490151!2d41.8429903!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e1
https://www.google.com/maps/dir/Palmisano+(Henry)+Park/United+Structural+Systems+of+Illinois,+Inc/@41.8429903,-87.6490151,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6490151!2d41.8429903!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e1
https://www.google.com/maps/dir/Palmisano+(Henry)+Park/United+Structural+Systems+of+Illinois,+Inc/@41.8429903,-87.6490151,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6490151!2d41.8429903!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e1
https://www.google.com/maps/dir/Palmisano+(Henry)+Park/United+Structural+Systems+of+Illinois,+Inc/@41.8429903,-87.6490151,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-87.6490151!2d41.8429903!1m5!1m1!1sChIJ-wSxDtinD4gRiv4kY3RRh9U!2m2!1d-88.1396465!2d42.0637725!3e1
https://www.google.com/maps/contrib/113304698413189355142/reviews

Very happy with my experience. They were prompt and followed through, and very helpful in fixing the crack in my
foundation.
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Sarah McNeily
(5)

USS was excellent. They are honest, straightforward, trustworthy, and conscientious. They thoughtfully removed
the flowers and flower bulbs to dig where they needed in the yard, replanted said flowers and spread the extra dirt
to fill in an area of the yard. We've had other services from different companies and our yard was really a mess
after. They kept the job site meticulously clean. The crew was on time and friendly. I'd recommend them any day!
Thanks to Jessie and crew.

mage net| found or type unknown

Jim de Leon
(5)

It was a pleasure to work with Rick and his crew. From the beginning, Rick listened to my concerns and what |
wished to accomplish. Out of the 6 contractors that quoted the project, Rick seemed the MOST willing to
accommodate my wishes. His pricing was definitely more than fair as well. | had 10 push piers installed to stabilize
and lift an addition of my house. The project commenced at the date that Rick had disclosed initially and it was
completed within the same time period expected (based on Rick's original assessment). The crew was well
informed, courteous, and hard working. They were not loud (even while equipment was being utilized) and were
well spoken. My neighbors were very impressed on how polite they were when they entered / exited my property
(saying hello or good morning each day when they crossed paths). You can tell they care about the customer
concerns. They ensured that the property would be put back as clean as possible by placing MANY sheets of
plywood down prior to excavating. They compacted the dirt back in the holes extremely well to avoid large stock
piles of soils. All the while, the main office was calling me to discuss updates and expectations of completion. They
provided waivers of lien, certificates of insurance, properly acquired permits, and JULIE locates. From a
construction background, | can tell you that | did not see any flaws in the way they operated and this an extremely
professional company. The pictures attached show the push piers added to the foundation (pictures 1, 2 & 3), the
amount of excavation (picture 4), and the restoration after dirt was placed back in the pits and compacted (pictures
5, 6 & 7). Please notice that they also sealed two large cracks and steel plated these cracks from expanding further
(which you can see under my sliding glass door). |, as well as my wife, are extremely happy that we chose United
Structural Systems for our contractor. | would happily tell any of my friends and family to use this contractor should
the opportunity arise!

Wage netl found or type unknown

Chris Abplanalp
(5)

USS did an amazing job on my underpinning on my house, they were also very courteous to the proximity of my
property line next to my neighbor. They kept things in order with all the dirt/mud they had to excavate. They were


https://www.google.com/maps/contrib/105093733482379435952/reviews
https://www.google.com/maps/contrib/106515860537083006484/reviews
https://www.google.com/maps/contrib/110055690114505518372/reviews

done exactly in the timeframe they indicated, and the contract was very details oriented with drawings of what
would be done. Only thing that would have been nice, is they left my concrete a little muddy with boot prints but
again, all-in-all a great job

X

DaveKari
(5)
What a fantastic experience! Owner Rick Thomas is a trustworthy professional. Nick and the crew are hard
working, knowledgeable and experienced. | interviewed every company in the area, big and small. A homeowner
never wants to hear that they have foundation issues. Out of every company, | trusted USS the most, and it paid off
in the end. Highly recommend.
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United Structural Systems of lllinois, Inc
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City : Hoffman Estates
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Address : 2124 Stonington Ave
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https://www.google.com/maps/contrib/116099977904617171399/reviews
https://www.google.com/maps/search/?api=1&query=42.0637725,-88.1396465&query_place_id=ChIJ-wSxDtinD4gRiv4kY3RRh9U
https://www.google.com/maps/place/United+Structural+Systems+of+Illinois,+Inc/@42.0637725,-88.1396465,17z/data=!4m6!3m5!1s0x880fa7d80eb104fb:0xd58751746324fe8a!8m2!3d42.0637725!4d-88.1396465!16s/g/1ygvstdkq?entry=ttu&g_ep=EgoyMDI0MTIxMS4wIKXMDSoASAFQAw==
https://www.unitedstructuralsystems.com/
https://www.unitedstructuralsystems.com/services/residential/foundation-repair/
https://feeds.transistor.fm/strong-foundations-strong-homes
https://wakelet.com/wake/s4dJ6WEmlLHQOqab0807W
https://eu2.contabostorage.com/d4725bd792e746029ab09fb68f980de3:corp-strategy/unitedstructuralsystems/foundationrepairservice/sitemap.html
https://eu2.contabostorage.com/d4725bd792e746029ab09fb68f980de3:corp-strategy/unitedstructuralsystems/foundationrepairservice/privacy-policy.html
https://eu2.contabostorage.com/d4725bd792e746029ab09fb68f980de3:corp-strategy/unitedstructuralsystems/foundationrepairservice/about-us.html




