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BY JASON S. BISCHOFF

Avoiding Costly Structural Repairs

In my role as a project manager for a national structural engi-
neering firm that specializes in residential design, I have the op-
portunity to learn about thousands of construction errors on a
regular basis. Our firm has more than 65 engineers on staff work-
ing on projects across the U.S., and we are regularly tasked with
providing quick turnaround retrofits to resolve construction er-
rors to keep projects moving forward. From this well of experi-
ence, we've compiled a short list of the common construction
errors with the most impactful retrofit requirements, along with
some recommended preventative measures. Most of the situations
described here can be avoided with oversight and awareness but
are likely to balloon into major problems when overlooked. In most
cases, the longer a construction error goes unaddressed, the more
expensive it becomes to correct.

OUT-OF-SQUARE FOOTINGS AND FOUNDATIONS

The need to keep footings and foundations square should be ob-
vious, right? Still, nothing will stop a job quicker than finding
out the foundation wall forms are overhanging the edge of the
footing or the sill plates are overhanging the foundation walls.
When these problems occur, it is worth pausing and reaching
out to a design professional for direction on how to compensate.
In some cases, the solution may be as simple as fastening a led-
ger to the side of the foundation to provide support for an over-
hanging sill plate. But in more drastic instances, more extensive

or creative modifications to the foundations may be required.
Depending on the scenario, it could be a much more difficult re-
pair after the walls have been poured and even worse once the
framing is installed.

Prevention: Measure twice, pour once. Make sure all measure-
ments are checked prior to pouring. We recommend having an es-
tablished process that clarifies whether the builder or the foundation
contractor is accountable for verifying all dimensions prior to pour-
ing the walls and footings and before any framing is set. Preferably,
this is defined in writing in the subcontractor agreement.

OUT-OF-LEVEL FOUNDATIONS
A foundation that’s not level shouldn’t be much of an problem if
it’s caught early. In an ideal situation, the framers install their
sill plates as level as possible, shimming where necessary and
checking level as subsequent levels are framed. It is imperative
to check for level across all bearing points of a foundation. For ex-
ample, if exterior wood-framed walls are bearing on a perimeter
stem wall determined to be level, but the interior bearing walls
are supported on a slab that is too high or too low, that is a recipe
for major retrofits to those framed walls if not addressed early.
Prevention: Builders and their subcontractors need to ensure
they are building from a level baseline, across all bearing points
of the structure. A datum point should be established at one of the
structural bearing points, and a laser or builder’s level should be
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Measure twice, pour once. Solutions for a mis-poured foundation (1) will vary, but the sooner the mistake is identified, the
greater the range of options will be to fix it. Check allowable loads. Manufactured pipe columns each have their own rated
load-carrying capacity listed on the label. In this example, the center column of numbers shows the allowable loads (2).
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Troubleshooting / Avoiding Costly Structural Repairs

Check for level at every level. An out-of-level floor has
telegraphed all the way to the top wall plates, resulting
in roof trusses that have no bearing.

used to verify that the rest of the structural bearing points are at
the same elevation as the datum point.

INCORRECT STEEL PIPE COLUMNS

Not all pipe columns are created equal (in the literal sense). For
typical adjustable steel pipe columns, each manufacturer has its
own rated load-carrying capacity. Many manufacturers require
screw jacks to be embedded in the concrete, while others may
have varying capacities for when the screw jack is not embed-
ded. All column capacities will vary with the height of the col-
umn—so the column will have less capacity in a 9-foot basement
versus an 8-foot basement. A good set of structural plans will
provide thorough column specifications or provide column de-
sign loads to enable the correct column to be selected.
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Prevention: First, ensure that the full specifications include
the size and type of column and that the rated capacity of the col-
umns is stated on the construction documents. Second, make sure
your firm sources the appropriate column called out in the speci-
fications that achieves that rated capacity. Third, verify that the
installers are aware of the installation requirements (for example,
they know whether the screw-jack assembly needs to be encased
in concrete, know which end is designated as “top,” and so forth)
and are clear on where each column is to be placed. This is espe-
cially important when columns with differing load capacities are
specified for the same house.

OUT-OF-LEVEL WALL TOP PLATES

Wall top plates that aren’t level often go hand-in-hand with out-
of-level foundations. Experienced framers will ensure they are
building from a level foundation—and they also will check for
level at each framing level. Modern construction practices of-
ten rely on precut studs or prefabricated wall panels to increase
the speed of production. If these components are not checked as
they are installed, an out-of-level floor condition can go unno-
ticed until an “easy” fix is no longer viable.

Prevention: It’s good practice for builders and subcontractors to
check for level at each floor. Also, they should make no assumptions
about installing prefabricated components—everything should be
measured and verified as the components are installed at each level.

BALLOON-FRAMED WALL CONSTRUCTION

As of the 2021 IRC, the code provides specifications for wood-frame
load-bearing stud walls up to 12 feet tall. Any walls that are taller
than12feet are required to be engineered to resist both gravity and
wind loading. A stacked wall is not adequate to resist wind forces
against the face of the wall—the studs need to be continuous over
the full height of the wall. The balloon-framed construction infor-
mation should be provided on the construction documents and,

Weak hinge. A
stacked gable

end wall in a
vaulted ceiling
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loads. To avoid
this condition, tall
walls should bhe
balloon framed.
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Troubleshooting / Avoiding Costly Structural Repairs

depending on conditions, may be designed in a variety of ways.
Make sure framers are aware of the design intent—that they know
why they are being asked to build in a specific way. We feel that
having the framers understand the design is the best way to en-
sure that the final construction matches the design provided in
the construction documents. This also makes sure it happens at
the beginning of framing, as retrofits can be especially tricky af-
ter the exterior wall sheathing has been applied or windows and
doors have been installed.

Prevention: We always recommend that builders go through
the plans with the framers to review and understand how bal-
loon-framed walls are intended to be framed. If there are any ques-
tions about the design, the builder should reach out to the building
designer for clarification. This is especially important for tall walls
with multiple openings, like a great-room window wall where ad-
ditional king studs are required.

SUPPLIER SUBSTITUTIONS

Unapproved supplier substitutions have become increasing-
ly prevalent in recent years with the supply-chain issues that
have plagued our industry. Builders and their suppliers will
often make substitutions on the fly to maintain schedules. All
material substitutions should be verified with the design pro-
fessionals—but the reality is that doesn’t always happen. We
are often questioned about substitutions well in advance of con-
struction—but there are still many cases where a material sub-
stitution is caught only after it has been installed. This can lead
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to costly structural repairs if the material or product used as a
substitute for what was specified was not adequate.

Prevention: An experienced builder knows that any structur-
al material substitutions need to be verified by the design profes-
sionals. It is not the supplier’s responsibility to select an
“equivalent” material or product—it is up to the professional who
prepared the construction plans to make that determination. And
while builders may have good reasons for pushing ahead to get the
job done, they may not always be aware of the many factors that
the engineers consider when integrating materials into a struc-
tural design. It’s well worth a little extra time to ask the designer
for clarification when you need to make a substitution.

SHEAR WALL/BRACED WALL CONSTRUCTION

Bracing walls is an especially important aspect of wood frame
construction that can be easily overlooked. The shear-wall con-
struction is especially important in regions with high wind
speeds and/or high seismic activity, but it should not be over-
looked in areas with low wind speeds, either. It is especially im-
portant to understand given the shift in code requirements over
the past 10 to 15 years. When designing for even low-wind-speed
regions, engineers are required to detail and specify proper load
paths for both lateral and uplift loads.

Prevention: Knowledge is power. We recommend builders
review the plans prior to construction so they are aware of these
requirements and ensure that the framers understand and follow
all notes, details, and specifications. Shear wall engineering and

Nailing is critical
to an effective
shear wall. This

Sheathing edge at top plate
(single row and double row of fasteners)

3 Panel edge
| N illustration
| shows nailing
Spacing specifications

from the ANSI/
AWC 2021 edition
of Special Design

! /

Panel edge

Single row of fasteners

Shear wall design nail spacing

o . 7 Spacing

17"

N PP L ,

Provisions
for Wind and
Seismic.

Single row of fasteners

V20 Spacing Panel edge

L) 4 .

11—'=°_ .

Spacing

I 7
Panel edge i
Alternate nail spacing v Spacing

perTable 44 or44.2 Double row of fasteners

22 JULY/AUGUST 2024 / JLC

Double row of fasteners

JLCONLINE.COM

“2JWSI3S pUE PUIM J0f SUOISINOLH UbBISaq 18199dS | Z0Z IMVY/ISNY Wouy pajdepe uonesysnyy|



LEGEND:
M Diagonal bracing
B Continuous lateral bracing

B Vertical web diagonal bracing

Permanent bracing is
critical to the structural
integrity of a trussed
roof assembly. The

truss manufacturer and
building designer are
responsible for providing
the bracing requirements,
while the builder is
responsible for installing
the bracing correctly.

Note: Top chord sheathing not shown for clarity.

detailing is an easily misunderstood aspect of construction. When
in doubt, ask for more clarification from the engineer prior to mov-
ing forward when possible. Based on feedback from builders, we’ve
found that providing graphic details that depict a condition—in
lieu of written descriptions on the structural plans or within the
structural notes—is often the best way to help field personnel un-
derstand the design.

INCORRECT ROOF TRUSS BRACING

Roof truss bracing is commonly installed incorrectly on the
projects that we inspect or review, even when it’s clearly detailed
on the structural plans and truss shop drawings. This is largely
due to the complexity of the bracing requirements and the fact
that those requirements come from multiple sources. The truss
manufacturer is responsible for providing the bracing require-
ments for individual truss members. This is the most easily rec-
ognized portion of the bracing that is shown on the truss shop
drawings. However, there is another level of bracing that is re-
quired, known as the “Permanent Restraint or Roof Truss System
Bracing.” This bracing is specified in the BCSI (Building Component
Safety Information) manual under Chapter B3 and may also be pro-
vided on the construction documents. The silver lining here is
that most truss bracing is easily modified or retrofitted. In most
cases, truss bracing is easily added, but it’s easier if it can be add-
ed during the construction phase.

Prevention: A builder’s construction team working with roof
trusses should have access to and familiarity with Chapter B3 of
the BCSI. In those 15 or so pages, diagrams and graphics are pro-
vided to help present the material. It is also important that build-
ers understand that they are responsible for installing the bracing

24 JULY/AUGUST 2024 / JLC

correctly, even if the building officials don’t see it or properly en-
force it. Our firm has been involved in multiple situations where
improperly installed and/or missing truss bracing wasn’t caught
until a homeowner’s third-party inspector went through the
house. It is much easier to complete the truss bracing correctly
during construction than it is to disclose to a homeowner (or
whole community of homeowners) that a critical structural com-
ponent was never installed.

Ultimately, reviewing the plans, details, and other construc-
tion documents with the various trades prior to starting a project
and providing adequate oversight will pay dividends in avoiding
costly errors and time-consuming delays. If something in the
construction documents is unclear, seek out the design profes-
sionals. It is in everyone’s best interest to clarify design intent
before starting or continuing with any project. Also, builders can
empower their trades to think of the project as a team effort and
point out issues and deficiencies as soon as they are identified.
This investment in coordination will help reduce mistakes before
construction progresses too far, avoiding repairs that become
much more costly down the line. The number of requests for added
clarification (or RFIs) that our firm receives is far lower than the
number of (often costly) structural repairs we prepare for common
construction errors. Customer service is an integral part of our
firm’s operations, so we actively encourage questions and feedback
from our customers to ensure they are receiving constructable and
cost-efficient designs.

Jason S. Bischoff, P.E., is project manager at Mulhern & Kulp Structural

Engineering, a national structural engineering firm specializing in residen-
tial design based in Ambler, Pa.

JLCONLINE.COM

(9002) 18NUBW Uonew.ojul f1aes Wauodwo) buipjing Asa1ano)



