Structural systems are designed around specific loads,

material properties, connections, and anticipated
movement. Once work moves into the field,

those requirements have to be maintained across
changing material conditions, installation tolerances,
construction sequencing, temporary loading, and the
work of multiple trades.

Testing, inspection, and verification provide the
data project teams need to determine whether
installed materials and structural components meet
requirements and whether a field condition requires
further evaluation.

Design Is the Starting Point

Moving from design to construction introduces
variables that drawings can't always capture fully.
Material batches change, site conditions shift, and
multiple trades often work within the same structural
tolerances at the same time,

The Building
Structure, Where Load, Movement, and
Materials Meet Field Conditions

“Structural performance depends
on more than design. It depends
on how materials, connections,
tolerances, and movement come
together in the field.”

Concrete is placed under varying temperature,
delivery, and curing conditions throughout a project.
Structural steel moves from fabrication to erection,
where member alignment, bolting, welding, and
connection geometry become integral to installation
and inspection. Reinforcing steel, post-installed
anchors, and other embedded items depend on proper
placement just as much as on proper specification.

Codes, standards, and project specifications account
for a certain amount of variation. When conditions
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fall outside those limits, the question is whether the
variance affects structural performance or the systems
connected to it

Verifying Material Properties

Field results don't always align with specified values.
When they don't, testing helps establish material
properties and installed conditions. Concrete testing
typically covers slump, air content, temperature, and
compressive strength. Masonry evaluation examines
units, mortar, grout, and assemblies. Structural steel
inspection can address fabrication, erection, bolting,
welding, and connections, depending on project
requirements.

Aresult outside a specified range doesn't automatically
make a structural system unacceptable. It may lead to
additional testing, calculations, engineering analysis,

or a review of the surrounding installation before a
decision can be made. Timing matters here. A condition
found while concrete, reinforcing, or connections
remain accessible is generally easier to investigate than
one discovered after additional layers of construction
have been installed.

Buildings Are Always Moving, Even When
They Look Still

Deflection, shrinkage, creep, thermal movement,
settlement, and wind or seismic response are all part
of normal structural behavior. Their effects, however,
often appear somewhere other than where the
movement begins.

A floor system may remain within its allowable
deflection while still affecting a partition, door, glazing
system, or finish attached to it. Movement at a slab

edge or structural frame can change joint dimensions
or reduce the movement capacity available to an
adjoining system. The structure may be behaving

as designed while an attached system is unable to
accommodate that movement.

That's why cracking, binding doors, distressed finishes,
or changes at facade interfaces sometimes call for
looking beyond the visible symptom to the structural
movement contributing to it.

Small Tolerances, Added Together

A beam, slab edge, anchor, curtain wall attachment,
or masonry opening can each fall within its own
allowable tolerance individually. When several
variations occur at one interface, available clearance
or adjustment can be reduced.

This becomes especially important where structural
framing meets systems with their own fabrication and
installation tolerances. Field verification may include:

Installed elevations and member locations
Connection and anchor positioning

Slab flatness or levelness where specified
Joint widths and clearances

Dimensional conditions at structural interfaces
Available space for anticipated movement

Measurements taken before adjoining work is installed
give design and construction teams an opportunity to
evaluate a condition before it affects another trade.

Connections Carry the Load

A beam or column can meet fabrication requirements
and still present a problem if its connection does not.
Bolted and welded steel connections, reinforcing
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steel, anchors, embedded items, and post-tensioning

systems each bring their own installation requirements,

Connection performance can depend on fit-up, weld
quality, bolt installation, anchor placement, edge
distances, and embedment.

\erification methods depend on the system.
Structural steel special inspections may involve
high-strength bolting, welding, and nondestructive
testing. Concrete construction may require inspection
of reinforcing, prestressed or precast elements, and
post-installed anchors.

When an installation differs from the approved
documents, visual appearance isn't enough to
settle the question. Engineers may need additional
information to evaluate load transfer and determine
whether the condition can remain, requires
modification, or needs further analysis.

Existing Buildings Ask a Different
Set of Questions

Evaluating an existing building usually means piecing
together information from several sources. Cracking,
corrosion, settlement, vibration, water damage,
renovations, new equipment, or a change in use can
all prompt a closer look. Original drawings may also be
incomplete or may not reflect later modifications.

Nondestructive evaluation provides information
about existing components without unnecessary
removal or damage. Material sampling and lab testing
help characterize properties that are unknown or in
question. Monitoring becomes useful when the main
question is whether movement is active, progressive,
seasonal, or stable,

Together, these findings help engineers determine
whether they're looking at an isolated condition, an

active problem, or something that warrants broader
investigation.

From Design Requirements to
Measured Performance

Structural risk rarely comes down to one material, one
connection, or one test result. It develops where field
installation, tolerances, movement, material properties,
and long-term exposure interact.

Testing and inspection give project teams a clearer
basis for making decisions about those conditions.
The data can support acceptance decisions, guide
further investigation, document installed work, and
resolve questions before they affect the next phase
of construction,

Intertek provides construction materials testing,
special inspections, structural steel inspection,
nondestructive evaluation, structural systems testing,
and related engineering support for new and existing
buildings. Its field and laboratory teams evaluate
concrete, masonry, structural steel, anchors, and other
construction materials and components across the
construction lifecycle.

Have questions about structural materials, testing
requirements, or a field condition on an upcoming or
existing project? Learn more here: Structural Systems
Performance Testing
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