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This book is an educational field guide based on 50 years of
hands-on field experience in masonry repair and lintel work
across Texas. It is not a substitute for on-site evaluation of a
specific building. Every structure, soil condition, wall
assembly, and load condition is different. Where structure is
involved — where loads are uncertain, where a wall is
load-bearing, where steel has lost significant section, or
where life safety is in question — hire a licensed structural
engineer for that building and follow that professional's
direction for that project. Use the methods in this book to
read a wall more accurately, to ask better questions, to
sequence work more safely, and to know where your
experience ends and a structural engineer's review must
begin.
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Introduction: The Steel Nobody
Thinks About — Until It Moves
Every opening in a brick wall is a promise. Above every
window, every door, every garage header, and every
storefront, something has to carry the masonry that wants to
fall straight down into that empty space. Most of the time that
something is a piece of steel nobody sees, nobody paints,
nobody inspects, and nobody thinks about — until it moves.

When it moves, the wall tells on it. A stair-step crack climbs
away from a corner. A soldier course sags in the middle. A
window that opened smooth for thirty years starts to drag at
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the top. Mortar joints open on one side and pinch shut on the
other. Owners call it settling. Tenants call it an old building.
Experienced masons know better. They know to look above
the opening first.

This book is for those masons. It is also for the contractors,
property managers, facility directors, and serious property
professionals who have already done the basic work — who
have replaced a rusted residential lintel, repointed a cracked
corner, or flashed a window head — and who now find
themselves standing in front of buildings that do not behave
like a simple house. Wider spans. Taller walls. Heavier loads.
Multiple wythes. Stone over steel, steel inside concrete, shelf
angles hidden behind brick that never shows its anchors until
it fails. Buildings where the question is not just "is this lintel
bad" but "what is this lintel actually carrying, where is that
load going, and what happens to the rest of the wall if I take it
out wrong?"

That is forensic work. Not forensic in the courtroom sense,
though documentation matters and Chapter 11 will cover it in
full. Forensic in the field sense: reading evidence in the order
it was left, separating cause from symptom, and refusing to
repair the crack while leaving the force that made the crack
still at work in the wall.

After 50 years of hands-on field experience in Texas — from
single-story ranch homes in Fort Worth to multi-story
commercial brick in Dallas, from historic storefronts in small
Hill Country towns to apartment complexes that have been
patched three times by three different crews — the pattern is
consistent. Lintel failures are rarely sudden and they are
rarely mysterious. They are slow, they are readable, and they
are almost always made worse by water that was allowed to
sit where it never should have sat. Rust builds. Steel expands.
Brick lifts, cracks, and shifts. A repair that only addresses the
visible masonry without addressing the steel and the water
will be back. Usually sooner than anyone wants to admit.

The basic books in this field teach the starting skills: what a
loose lintel is, how to support a simple opening, how to set a
replacement and tool a clean joint. Those skills matter, and if
you have not mastered them, master them first. This book
assumes them. What it adds is the layer that separates a
competent repair from a permanent one on a complex
building: load paths, forensic reading, shoring and sequencing
under real weight, historic materials that punish modern
assumptions, flashing systems that end the corrosion cycle
instead of resetting its clock, and the professional judgment
to know when a job needs a structural engineer at the table
before a single brick comes out.

A word about scope and honesty. I am a mason and a field
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practitioner. My authority in these pages is 50 years of
hands-on field experience — looking at walls, taking them
apart carefully, putting them back to carry right, and coming
back years later to see what held and what did not. I am not a
licensed engineer, and this book does not pretend to be an
engineering manual. Where loads need calculation, where a
wall system is unusual, where a change in use has added
weight the original builder never planned for, I will tell you
plainly to bring in a structural engineer for that building. That
is not a disclaimer tucked in to cover the author. That is part
of the craft. The best field professionals I know are not the
ones who claim they can handle everything. They are the ones
who know exactly where the line is and who stop on the right
side of it.

Texas context runs through this book because Texas built a
particular kind of masonry stock, and it ages in particular
ways. Expansive clay soils from the Blackland Prairie through
much of North and Central Texas move foundations
seasonally, and that movement shows up at openings first
because openings are where a wall is weakest. Summer heat
drives moisture cycles hard. Winter freezes are fewer than up
north, but a single hard freeze on a saturated wall can spall
brick faces and split mortar that looked sound in October.
Much of the postwar commercial and multifamily stock across
the Dallas–Fort Worth Metroplex was built fast, with shelf
angles and lintels that received minimal protection from the
weather and flashing details that depended on sealant more
than on metal and gravity. Forty and fifty years later, that
stock is all coming due at once. If you work in Texas, you are
seeing it. If you work in similar soils and similar building
stock elsewhere, you will recognize it.

The chapters ahead follow the order a good forensic job
actually follows. Chapters 1 and 2 rebuild the fundamentals at
an advanced level: what a lintel truly carries, how arching
action changes the load, and exactly how corrosion works as
both an expanding jack and a thinning, weakening process at
the same time. Chapter 3 gives you a field method for reading
a wall — measurements, photographs, crack mapping, and
probing — before you price or touch anything. Chapters 4
through 6 take on the hidden and the difficult: shelf angles
and embedded steel, long spans and concentrated loads, and
historic lintels in stone, cast iron, and early steel. Chapter 7
covers shoring and sequencing, the unglamorous work that
keeps people safe and walls standing while the permanent
work happens. Chapter 8 covers permanent replacement on
complex openings, including the field-developed LintelLOCK
system — his field-developed system for locking a
replacement lintel into a lasting, properly supported
installation — and when a standard replacement is, and is not,
enough. Chapter 9 is about water, because no lintel chapter is
complete without it: flashing above the opening is what
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decides whether your new steel lasts fifteen years or fifty.
Chapters 10 and 11 cover professional practice — the
engineer line, and documenting, bidding, and defending
complex work so you get paid fairly and your work stands up
to scrutiny. Chapter 12 closes the technical arc with failure
autopsies: composite patterns drawn from common field
failures, each explicitly presented as a teaching pattern, so
you can learn the lesson without paying the tuition on your
own job.

Every example in this book that describes a specific building
or job is labeled for what it is. A hypothetical example is an
invented teaching scenario. A composite example combines
details from several real-world patterns into one illustration
without naming any customer or property. There are no
named customers in this book and no stories presented as a
specific client's job. That is deliberate. The lessons are real.
The privacy is also real.

Read this book with a tape, a level, and a notebook in mind.
The goal is not that you finish it feeling impressed. The goal is
that the next time you stand under a cracked opening on a
complex building, you see more than the last crew saw — you
see the load, the water, the rust, the history, and the
sequence that fixes it for good.

Above the opening is where the wall keeps its secrets. Learn
to read them, carry the load right, and the wall will carry for
good.

Chapter 1: The Invisible Beam —
What a Lintel Really Carries
The Triangle Above the Opening
Ask a new hand what a lintel carries and he will point at all
the brick above the window, from the head of the opening
straight up to the roof. It is a reasonable guess and it is
usually wrong — and understanding why it is wrong, and
when it stops being wrong, is the foundation of everything
else in this book.

Masonry, laid well with sound mortar, does not behave like a
stack of loose bricks. It behaves, within limits, like a solid
panel that can arch. When you cut an opening in that panel
and set a lintel across it, the masonry above tends to form a
natural arching zone — commonly described in the field as a
triangle rising from the ends of the lintel at roughly 45 to 60
degrees, meeting near the center above the opening. Brick
inside that triangle is the brick the lintel truly has to support
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as a direct load. Brick outside and above that triangle is
largely carried by the wall itself, transferred sideways and
down around the opening through arching action, provided
the masonry is sound, the mortar bonds are intact, and there
is enough wall on each side of the opening to receive that
thrust.

That single idea changes how you size, shore, and price a job.
A four-foot residential window in a one-story wall may put
only a modest triangular wedge of brick on its lintel. The steel
still needs to be sound, properly seated, and protected from
water, but the load is limited and forgiving. Now take the
same four-foot width and put it on the first floor of a
three-story building with deteriorated mortar, a second
opening close beside it, and a concrete floor system bearing
on the wall just above. The triangle does not form cleanly.
Arching action is compromised by weak mortar and by the
neighboring opening cutting into the wall that would receive
the thrust. A concentrated load from above lands inside the
zone. Suddenly that same width of opening is carrying a very
different burden, and a lintel choice that was fine on the
ranch house is undersized and under-supported here.

Field rule: never judge a lintel by the width of the opening
alone. Judge it by width plus height of wall above, condition of
the mortar, distance to the nearest other opening or corner,
and anything bearing on the wall from floors, roofs, signs,
canopies, or equipment. The opening is the location. The load
path is the job.

Hypothetical example: A property manager asks for a price to
replace a rusted lintel over a six-foot storefront door on a
two-story brick building. Over the phone, it sounds like one
lintel, one day. On site, you find a second-story floor joist
pocket bearing in the wall almost directly above the center of
the opening, a heavy parapet above that, and mortar on the
first floor so soft you can rake it with a screwdriver. The
triangle that should have reduced the load never fully formed
because the mortar could not hold the arch. The lintel has
been carrying far more than the door width suggests, it has
deflected, and the crack pattern in Chapter 3 terms confirms
it — wide at the center, stepped at both ends. Pricing that job
as a simple swap would lose money and, worse, would put a
new lintel back into the same overloaded condition. The
forensic answer is shoring that picks up more wall, a stronger
replacement section, attention to bearing at both ends, and a
conversation about the mortar condition across that elevation
before any number is final.

Bearing, Deflection, and the Ends of the
Beam
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A lintel is a beam, and every beam lives or dies at its ends. In
masonry work the ends are the bearing points — the length of
steel that rests on sound masonry at each side of the opening.
Common field practice for simple residential work calls for a
minimum bearing length at each end, and complex work often
needs more, on masonry that is verified sound, not assumed
sound. Rust does not respect that distinction. It is common to
open a wall and find that the visible center of a lintel looks
passable while the last few inches at each bearing are
thinned, laminated, and crumbling — exactly where the load
transfers into the wall. The beam was failing where nobody
could see it.

Get in the habit of probing the ends first. With the owner's
permission and proper support in place where needed, expose
enough to see and feel the bearing zones. Sound steel rings
and resists a pick. Deteriorated steel flakes in layers,
powders, and lets a screwdriver sink into laminated rust.
Document what you find with photographs and measurements
— the length of good bearing remaining is a number that
matters for the repair plan and for the bid defense in Chapter
11.

Deflection is the second fact at the ends and the center
together. Steel bends under load, and a small amount of
elastic bend is normal. What you are looking for is permanent
sag — a lintel that stays bowed when you sight along it, brick
courses that dip toward the center of the opening, a window
or door frame racked out of square by the movement above it.
Measure it. A straightedge or a taut string line across the
opening, with the dip measured at center in fractions of an
inch, turns an opinion into a record. A sixteenth of an inch on
a short residential lintel may be an old, stable condition worth
monitoring. A half inch of sag on a long commercial lintel with
active cracking is a different conversation entirely, and it
changes the shoring plan in Chapter 7 because a sagged wall
has already redistributed its loads in ways you must support
before you disturb them.

Also read the masonry at the bearing points for crushing and
rotation. Spalled brick, crushed mortar, or a bearing block
tilted under the load tells you the transfer is failing even if the
steel at center looks acceptable. On complex buildings, check
whether the lintel bears on solid masonry, on a hollow or
deteriorated backup, or — worst of all — on a previous repair
that was never structural to begin with. Crews before you
may have set steel on loose brick, on wood blocking, or on a
bed of mortar with nothing solid under it. You inherit their
shortcut the moment you disturb the wall, so find it during
diagnosis, not during demolition.

When Arching Action Fails
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Arching action is a gift, but it has conditions, and advanced
work means knowing the conditions cold. It needs sound
mortar with real bond. It needs height — enough masonry
above the opening for the arch to form before the wall is
interrupted by a floor, a roof, another opening, or the top of
the parapet. It needs abutment — enough solid wall on each
side to absorb the sideways push. Take any one of those away
and the lintel's real load climbs, sometimes dramatically.

Short wall height above an opening is the most missed
condition in the field. A lintel placed just below a floor line, a
roof bearing, or the top of a parapet may have only a few
courses above it. There is no room for a triangle to form. That
lintel carries nearly everything directly above it, course by
course, plus whatever the floor or roof delivers. Storefront
heads tucked under a sign band, garage openings in a wall
that tops out quickly, and top-floor windows on a multi-story
building all live in this category. Treat them as full-load lintels
regardless of how narrow the opening looks.

Close openings are the second missed condition. Two
windows separated by a narrow pier of brick share that pier
as their abutment. If both lintels are deteriorated and the pier
itself has cracked or its mortar has failed, neither opening
arches properly and the pier becomes a loaded column of
questionable strength. Replacing one lintel at a time without
supporting and assessing the shared pier is how a
one-window job becomes a two-window emergency. On
multifamily and office buildings with rhythmic, closely spaced
windows, think in terms of the whole elevation, not one
opening at a time.

Vertical cracks directly above the center of an opening, rather
than stepped cracks at the corners, are another clue that
arching is not happening and the wall is behaving more like
two separate panels hanging on the steel. Likewise, a
horizontal crack running along a bed joint just above the lintel
line, extending well past the opening on both sides, often
marks the line where shelf angle or lintel movement has lifted
or shifted an entire wythe — a condition Chapter 4 covers in
depth. Learn to let the crack pattern correct your load
assumptions. The wall is always telling you whether your
triangle theory matches its reality.

Composite example: A three-story apartment elevation shows
identical windows stacked floor over floor. The first-floor
lintels are heavily corroded and the brick above them is
stepped-cracked at the corners, as expected. But the
second-floor lintels, which look cleaner from the ground, show
a fine vertical crack above the center of each opening and
frames that bind at the top corners. On closer inspection with
a lift, the second-floor openings sit just below the third-floor
joist bearing line, with limited masonry height to form an
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arch, and each lintel is picking up a share of floor load the
original detail never isolated. The visible rust was worse
downstairs; the load problem was worse upstairs. A crew that
priced only what rusted most would have missed the
structural story entirely. That is why load reading comes
before rust reading in a proper survey, even though rust is
what usually gets the phone call started.

Concentrated Loads and Load Path
Interruptions
Uniform brick weight is predictable. Concentrated loads are
where complex buildings separate from simple ones. A
concentrated load is any heavy point or line delivered into the
wall at a specific place: a steel beam pocketed into the
masonry, a floor or roof joist bearing, a column above that
lands over an opening below, a heavy sign, canopy, or awning
bracketed back to the wall, rooftop equipment whose curb
bears near an opening, or even a later remodel that hung a
new load on an old wall. If that concentration falls within or
near the zone above your lintel, your lintel may be carrying it
— whether or not anyone designed it to.

Trace load paths the way water paths get traced in Chapter 9:
from the top down, without skipping a floor. Start at the roof.
What bears on this wall — joists, trusses, a parapet,
equipment? Move down a level. Where do floor systems bear?
Are there beams or columns inside that deliver load to this
elevation? Has the building's use changed — a warehouse
turned into offices, a retail space turned into a restaurant
with heavier rooftop equipment, apartments whose balconies
were enclosed and added weight at the wall line? Every
addition is a load path interruption or addition that the
original lintel never agreed to.

Openings cut later are another interruption pros must hunt
for. A new door cut into an old wall, a window widened for a
storefront, a louver or vent opening added for mechanical
equipment — each one steals abutment from its neighbors
and redirects load onto lintels that were sized for a different
wall. Look for the scars: brick that does not match, mortar
that does not match, a steel plate or angle that looks newer
than everything around it, toothing that was never done and a
straight vertical joint where the cut was filled. Buildings
accumulate these edits over decades, and no set of drawings,
if drawings even exist, keeps up with all of them. Your eyes on
the wall are the updated drawing.

The practical takeaway of this chapter is a short discipline
you can run at every complex opening. One, estimate the
triangular load, then list every reason the real load may be
higher — poor mortar, short height above, close openings or
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corners, concentrated loads, changed use, later cuts. Two,
verify bearing at both ends with your own eyes and tools.
Three, measure deflection and record it. Four, decide whether
the load picture is clear enough to proceed on field
experience or cloudy enough to need a structural engineer
before demolition. That fourth step is not hesitation. It is the
mark of the advanced practitioner this book is written for, and
Chapter 10 will give you the full framework for it.

Carry the load in your head first, accurately, and every later
decision — shoring, steel, flashing, price — gets easier and
safer. Guess at the load, and you will be guessing at
everything else all the way to the final joint.

Chapter 2: Rust Is a Jack —
Corrosion, Expansion, and Section
Loss
How Rust Lifts a Building
Most people think of rust as weakening. It does weaken, and
the second half of this chapter covers that loss in detail. But
the first thing rust does in a masonry wall — the thing that
cracks brick, opens joints, and bows wythes outward long
before a lintel actually collapses — is expand. Rust is a jack. It
lifts, pushes, and splits with slow, patient force that no mortar
joint can resist.

The chemistry, in plain field terms, is simple. Steel is iron
refined into a strong, useful form, but given water and oxygen
it wants to return to iron oxide — rust. The critical fact for a
mason is volume. The oxide that forms occupies substantially
more space than the steel it came from. Field references
commonly describe the expansion as several times the volume
of the original metal, and the exact multiple matters less than
what your eyes see on the wall: a thin layer of steel, corroding
in a confined space between brick and mortar, becomes a
thick, laminated mass of rust that has nowhere to go. So it
pushes. It pushes up against the brick above, out against the
wythe in front, and down against the bearing below. Masonry
is strong in compression across a broad area and weak
against a concentrated prying force along a joint. The rust
wins, every time, given enough water and enough seasons.

That is why lintel corrosion damage so often looks like the
wall was lifted. Because it was. Look for the signature: a
horizontal crack along the bed joint at the lintel line, brick
courses above the opening bowed slightly outward compared
with the wall beside it, mortar joints opened at the top of the
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steel and pinched elsewhere, and corner cracks stepping
away as the lifted section tries to separate from the wall that
did not move. On shelf angles running long distances, the
same jacking can lift or shift an entire wythe for dozens of
feet, which is why Chapter 4 treats shelf angles as a system,
not a detail.

The jack works in cycles. Water enters — through a failed
joint, a missing or damaged flashing, a cracked coping, a
gutter that overflows onto the wall — and wets the steel.
Corrosion advances and expands. The expansion opens the
joint a fraction wider. The wider joint admits more water next
rain. In Texas, add summer heat baking moisture through the
wall, hard driven rain from Gulf weather pushing water into
joints that would shed a gentle rain, and in winter the
occasional freeze expanding trapped water further. Each
cycle is small. Ten years of cycles will move a wall
measurably. Thirty years will move it unmistakably.

Understanding rust as a jack changes how you talk to owners.
You are not describing a cosmetic stain. You are describing an
active force still at work inside their wall, one that will
continue after a pointing crew seals the visible cracks if the
steel and the water source are left in place. Repointing over
an actively jacking lintel is one of the most common wasted
repairs in this trade. The new mortar is harder than the old,
the rust keeps expanding, and the next crack often steps into
the brick itself because the joint can no longer give. You will
see that failure pattern in the autopsies in Chapter 12.

Section Loss — The Other Half of the
Damage
While rust expands outward, it consumes inward. Every layer
of oxide that jacks the wall is steel that is no longer steel. The
lintel gets thinner, weaker, and less able to carry its load at
the same time it is actively prying the wall apart. That double
action — more force against the wall, less strength in the
member — is why advanced assessment always measures
both displacement and remaining section.

Section loss is not uniform, and its location matters as much
as its amount. A lintel is a beam: its strength lives
disproportionately in its flanges and in the full depth of its
section, especially near the center where bending is greatest
and at the bearings where load transfers out. Common lintel
shapes in the field include loose steel angles set under the
outer wythe, shapes built into the wall, and on older work,
early structural sections whose exact profile you may have to
measure to understand. An angle that has lost much of its
horizontal leg to laminated rust has lost its seat for the brick.
An angle whose vertical leg is thinned and holed has lost
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bending strength. Loss concentrated at a bearing shortens
effective support. Teach your eye to ask not just "how much
rust" but "rust where, on which leg, and how much sound
metal remains at center and at each end."

Field assessment uses simple tools honestly. After safe
exposure, clean a small test area down to sound metal with a
wire brush or scraper — never grind aggressively and call the
thinned result original thickness. Measure remaining
thickness with calipers where you can reach an edge. Probe
with a pick and a hammer: sound steel is hard, continuous,
and rings; advanced deterioration flakes in sheets, crumbles
at the edges, and sounds dull. Photograph the cleaned test
spot beside a tape so the record shows scale. On complex or
high-load openings, if remaining section is in genuine doubt,
that doubt itself is the finding — record it and bring in a
structural engineer to evaluate the member rather than
guessing at a percentage and building a bid on the guess.

Distinguish surface corrosion from structural corrosion,
because owners and even some contractors conflate them in
both directions — panic over light surface rust that a proper
cleaning, protection, and flashing correction can address in
place where the design allows it, and complacency over deep
laminated loss hidden behind a painted face. The visible face
of a lintel at the wall line is the least reliable indicator of its
condition. Steel often looks worst at the exposed drip edge
and is in fact sound behind it, or looks acceptable at the face
while the concealed top leg and bearing ends — where water
sits longest — are severely wasted. Exposure and probing
settle arguments that photographs from the ground cannot.
Build your survey scope to include that exposure on any job
where replacement-versus-retention is a real financial
decision.

One more form of loss deserves its own warning: corrosion at
fasteners, anchors, and ties. On shelf angles and on lintels
that are anchored back into backup or structure, the
connectors can waste faster than the main member because
they are smaller, wetter, or of a different metal. A lintel or
angle that still measures adequately can still be failing as an
assembly if its anchorage is gone and the wythe it supports is
held mostly by habit and friction. When you expose an
assembly, inspect the whole assembly.

Water Is Always the First Cause
No chapter on rust is honest without stating the rule that
governs this entire book: steel in a dry wall lasts a very long
time; steel in a wet wall is on a clock. Almost every advanced
lintel failure you will diagnose traces back to a water
management failure above or at the opening — failed or
missing flashing, open head joints, deteriorated mortar,
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cracked or displaced coping, failed sealant at a joint that
should never have depended on sealant alone, roof or gutter
discharge onto the wall, or grading and paving changes that
splash and drive water where the original design kept it away.

That means your forensic survey must always travel up. From
a damaged lintel, follow the wall above it to every place water
can enter: the next flashing line up, the parapet and its
coping, window heads and sills stacked above, movement
joints whose sealant has failed, penetrations for signs, lights,
and conduits. Owners want a price for the crack they can see.
Professionals find the entry point two stories above that has
been feeding the crack for a decade. Chapter 9 details the
flashing systems that end the cycle, but the diagnostic habit
belongs here: never quote a permanent steel repair without a
stated plan for the water that destroyed the last steel. New
steel in an old wet detail is not a permanent repair. It is a
reset of the same clock, and saying so plainly, in writing, in
the bid, is part of defending complex work in Chapter 11.

Hypothetical example: A facilities director shows you a
ground-floor lintel replaced only nine years earlier, already
showing rust bleed and a reopened horizontal crack. The
replacement steel itself, where you expose it, is not yet badly
wasted — but it is wet, and a hands-width above it the original
work left no through-wall flashing and no weeps, with a hard
sealant joint at the wall face trapping moisture behind the
brick. The first replacement treated the symptom. The wall
stayed wet. The second repair, scoped correctly, includes
opening enough courses to install a proper flashing system
with end dams and weeps, correcting the joint above, and
only then addressing the steel. The steel line item is smaller
than the water line item, and the report says why — because
on that building, water was the disease and rust was the
symptom.

Also hunt for interior water. On complex buildings, plumbing,
condensate lines, and roof drains routed inside walls can wet
lintels and shelf angles from behind, producing corrosion with
no obvious exterior entry. Stains on interior finishes aligned
with an opening, corrosion worse at one end than the other,
or damage isolated to a single bay while identical bays stay
sound are all prompts to ask what is inside that wall before
assuming weather did it. A repair that stops exterior water
while a slow condensate drip continues will fail on schedule.

Reading Rust Stains and Predicting What Is
Hidden
Before any exposure, the wall face itself offers a corrosion
preview — if you know how to read stains rather than merely
notice them. Rust bleed weeping from a bed joint at the lintel
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line, staining that fans downward from the bearing ends,
blistered or lifting paint on exposed steel, and efflorescence
patterns near an opening all carry information. Heavy
staining at one end and little at the other suggests water is
arriving or pooling unevenly — check slope, flashing laps, and
the nearest downspout or scupper before you assume uniform
deterioration. Staining that appears well above the lintel you
were called about often points to a shelf angle or embedded
steel higher in the wall, bleeding down. Follow stains up to
their highest point of origin, not down to where they become
most visible.

Use stain reading to plan exposure efficiently. On a large
elevation with many openings, rate each opening from the
ground first — displacement, cracking, staining, frame
condition — then expose the worst, a middle case, and an
apparently sound case for comparison. That three-point
sample tells you whether you are dealing with an isolated
failure or a systemic condition at the end of its service life
across the whole elevation, which is a fundamentally different
scope, price, and conversation with the owner. Systemic
end-of-life corrosion on a complex building is not twenty
separate small jobs. It is one program, best phased by
elevation and risk, and presenting it that way is more honest
and, in the long run, more profitable than selling the same
emergency twenty times.

Composite example: On a multi-wing school building, one
wing's window lintels show heavy jacking cracks while the
other wing, built in the same year with the same details,
shows only light staining. The difference, found on the roof, is
unglamorous: the damaged wing's gutters overflow at two
joints and its coping joints have opened, wetting that
elevation in every significant rain, while the other wing sheds
cleanly. Same steel, same age, same climate — different
water. The repair program correctly spends money on gutters
and coping for the whole building first, then phases lintel
replacement by measured section loss rather than by which
wing complained loudest. That is forensic thinking applied to
rust: treat the force, measure the loss, sequence by risk.

Close this chapter with the working standard it sets for the
rest of the book. Every lintel assessment will state three
things separately: how much the rust has moved the wall, how
much sound steel remains and where, and where the water is
coming from. If any one of the three is unknown, say it is
unknown and state how you will find out. A mason who can
deliver those three answers clearly — with measurements and
photographs — is already doing advanced work, before a
single brick is removed.
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Chapter 3: Forensic Reading —
Letting the Wall Testify
Start Wide, Then Narrow
Forensic reading is a discipline of order. Start with the whole
building, narrow to the elevation, then to the bay, then to the
opening, then to the joint. Crews who start at the crack miss
the roof drain pouring onto the wall two floors up. Crews who
start at the building almost never miss it, because they
walked the roofline, the grade, and every elevation before
they ever set a ladder at the damaged opening.

Begin with a slow exterior pass. Note the building's age clues,
construction type, number of wythes if you can determine it,
additions and alterations, and any change of use that added
load or water. Photograph each elevation whole, then each
bay, before close photographs begin — context photographs
are what let you, an owner, or a structural engineer
reconstruct the story months later. Record compass
orientation: a south or west elevation in Texas takes brutal
sun and driven weather differently than a sheltered north
wall, and identical details age at different rates on different
faces. Note trees, grade, paving, irrigation, and drainage
against the wall. Sprinklers wetting brick daily will write
themselves into your lintel findings, and no flashing system
fully compensates for a wall that is watered like a lawn.

Then narrow. At the elevation, map every opening and every
crack, even the ones you were not called about. Patterns
emerge at elevation scale that are invisible at single-opening
scale: cracks that repeat identically at every floor point to a
systemic detail; damage isolated to one stack of openings
points to a localized water path down that stack; damage that
worsens toward one end of the building raises questions
about movement — including foundation movement, which in
Texas clay soils is a real and common contributor. Where
foundation movement is part of the picture, remember the
division of work honestly: masonry above an opening is your
craft, and where a foundation itself needs a system, the
proven field approach discussed in this book's resources is
pressed concrete piles — and, more importantly, a foundation
question that affects the whole structure is another prompt to
involve the right specialist rather than stretching a lintel
scope to cover it.

Carry a simple kit and use it every time: tape and a folding
rule, a four-foot level and a string line, a torpedo level for sills
and heads, a crack comparator card or a ruler you photograph
in frame, calipers, a wire brush, a pick and a masonry
hammer, a moisture meter if you own one, a flashlight, a
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mirror for looking up into cavities, marking chalk and
painter's tape, and a notebook that will survive the job box.
None of this is exotic. The difference between a guess and a
forensic reading is rarely the tool. It is whether
measurements were actually taken and written down.

Crack Mapping — The Wall's Own Report
Cracks are the wall's testimony, and like any testimony they
need to be recorded precisely and interpreted carefully. A
crack map is a simple elevation sketch — hand-drawn is fine
— showing each opening, each crack's location, direction,
approximate length, and width at its widest point, plus the
date. Add arrows where you can determine direction of
movement and notes where joints have opened, closed, or
displaced out of plane. That single page, done carefully, will
outperform a folder of uncaptioned phone photographs in
every later conversation about scope and price.

Learn the common dialects. Stepped cracks running
diagonally away from the upper corners of an opening,
following mortar joints in a stair pattern, are the classic
signature of lintel deflection and corrosion jacking at that
opening — load that should arch is instead dropping or being
lifted unevenly at its support. Vertical cracks above the center
of an opening suggest the wall above is splitting because
arching did not form or the support below sagged at
mid-span. Horizontal cracks along the bed joint at the lintel or
shelf angle line, especially when they run past the opening,
speak of expansion jacking along the steel line or movement
of a whole wythe. Cracks that are wider at the top than the
bottom, or the reverse, tell a direction story about rotation —
which end, or which face, is moving. Out-of-plane
displacement, where one side of a crack sits proud of the
other, is a more serious dialect still: the wythe is not just
splitting, it is shifting, and shoring and sequencing in Chapter
7 must account for it before demolition releases what friction
is still holding.

Equally important is deciding which cracks are active. Old,
stable cracks wear their age: dirt and paint lines continuous
across them, mortar patches from prior repairs that have
themselves aged without re-cracking, edges softened by
weather. Active cracks look fresh — sharp edges, clean faces
inside the split, prior patches re-cracked along the same line,
sealant torn rather than merely aged. Where timing and
budget allow, simple tell-tales help: a dated pencil line across
a joint, a small dab of brittle material bridging a crack that
will split if movement continues, or a proper crack monitor on
significant work. Record the observation method and date so
a later visit converts an argument into a comparison. Never
declare a crack stable from a single visit unless the age
evidence is unmistakable. Say "no evidence of recent
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movement observed on this date" — accurate, defensible, and
honest.

Separate masonry movement at openings from broader
structural movement by checking references beyond the wall:
door and window operation throughout the area, floor
levelness where you have access, cracks in interior finishes
aligned with exterior ones, and separation at additions or at
junctions between different construction types. Your scope is
the wall and its openings, but your report should flag patterns
that exceed that scope. An owner is better served by your
honest note — "pattern suggests building movement beyond
the lintel scope; recommend structural engineer review" —
than by a confident lintel bid laid over a moving building.

Hypothetical example: You are called for one cracked opening
at a medical office. Your elevation map, done before quoting,
shows the same corner-step pattern, fainter, at four other
openings on that face, a horizontal line developing at the shelf
angle above, and interior door binding on the same side of the
building. The honest scope conversation changes completely:
this is an elevation program with a possible movement
component, not a one-opening repair. The owner may still
choose to phase the work — worst opening first, with
monitoring on the rest — but that choice is now informed,
documented, and yours to defend. The map took forty
minutes. It changed a small, doomed job into a correct,
phased one.

Probing, Sounding, and Careful Exposure
What the surface hides, your hands must find — within
permission, with support where support is needed, and with
the discipline to stop opening when opening itself could
release a compromised section. Probing and exposure are
where forensic reading becomes physical, and where
inexperienced crews do accidental demolition. Plan every
exposure as if the steel inside is worse than you hope,
because sometimes it is, and the wall section above it may be
relying on the very material you are about to disturb.

Sounding comes first and costs nothing. Tap along courses
above an opening and along bearing zones with a hammer,
listening for the difference between solid, well-bonded
masonry and hollow, delaminated, or detached sections. A
wythe separated from its backup by corrosion jacking or
failed ties often sounds drummy well beyond the visible crack.
Mark sounded boundaries in chalk; the hollow map is part of
the record and part of the shoring plan, because a detached
wythe needs support and handling that a bonded wall does
not.

Next, mortar assessment. Rake a small sample joint with a

Above the Opening  |  18



screwdriver or pick at several points — at the opening, and at
a control point on sound wall away from damage. Mortar that
powders, crumbles in depth, or can be excavated with light
hand pressure cannot be counted on for arching action,
cannot hold new work to the standard the job assumes, and
changes both load reading from Chapter 1 and repointing
scope. Note mortar condition in plain grades — sound,
weathered at surface only, or deteriorated in depth — at each
location tested. Also note prior repointing: hard, incompatible
mortar smeared over soft original joints is a common
aggravator that traps moisture and forces movement into the
brick, and you will inherit its consequences if your scope does
not name it.

Exposure, when authorized, should be minimal, targeted, and
immediately useful: remove the smallest number of units
needed to confirm steel section and bearing at the locations
Chapter 2 identified — a bearing end and, where reachable, a
mid-span look — plus a check of flashing presence and
condition above the steel. Photograph each stage before,
during, and after, with a tape in frame. Measure and record
remaining steel thickness, bearing length on sound material,
presence or absence of flashing, weeps, and end dams, and
the condition of backup and ties in the opened zone. Then
close the exposure weather-tight the same day unless the full
repair follows immediately under proper shoring. An open
forensic cut left for weather undoes the professionalism that
made it.

Know the stop conditions for probing cold. If sounding shows
a large detached area, if bearing masonry crumbles under
light probing, if an opening's frame is carrying visible load
because the lintel above it has effectively failed, or if any
condition suggests a section could drop when disturbed —
stop, make the area safe, shore under a competent plan, and
escalate the conversation to include a structural engineer
before further disturbance. Finding the limit of safe
investigation is not a failed survey. It is a successful one. It is
exactly the testimony the wall needed you to hear.

Photographs, Measurements, and the
Written Record
A forensic reading that lives only in your memory will lose
every argument it ever meets — with an owner who
remembers the price differently, with a later crew who claims
your work caused their crack, and with your own future self
returning to phase two of a program a year later. The record
is not paperwork for its own sake. It is the deliverable that
makes complex work defensible, biddable, and repeatable,
and Chapter 11 builds the business side of it. This section sets
the field standard.
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Photograph in a fixed sequence so nothing is skipped under
pressure: whole elevation, bay, opening front-on, each corner
and bearing zone, the head and sill conditions, interior side
where accessible, roof and drainage features above, then
detail shots with scale. Shoot front-on as well as at an angle —
angled light reveals bowing and out-of-plane shift that a flat
front photograph hides. Include the tape, level, or string line
in the frame for every measurement you claim. A photograph
of a sagging course means little; a photograph of a string line
with a measured half-inch dip at center, dated, is evidence.

Write measurements as numbers, not adjectives. Span of
opening, bearing length each end, remaining steel thickness
at each probed point, deflection at center, crack width at
widest point and at the ends, joint opening at the steel line,
out-of-plane offset if any. Adjectives like "bad," "heavy," and
"severe" belong in summaries, never in place of the numbers
beneath them. Add weather and recent rain history where you
know it — a wall read the morning after a storm tells a wetter
story than the same wall in a dry month, and moisture
observations should carry that context.

Close every survey with a one-page field summary written the
same day: what was inspected, what was found in the three
Chapter 2 terms — movement, remaining section, water
source — what remains unknown, and what you recommend
next, including any recommendation for a structural engineer
and why. Distinguish clearly between observed fact, field
judgment based on 50 years of hands-on field experience
patterns like those in this book, and items requiring testing or
another professional's evaluation. That three-way honesty is
what separates a forensic report from a sales document, and
owners of complex buildings — the clients worth keeping —
can tell the difference on one reading.

Composite example: Two contractors look at the same bowed,
cracked elevation on a retail center. The first describes it as
"a bunch of bad lintels" and prices a per-opening swap. The
second delivers an elevation crack map, a table of measured
deflection and remaining section per opening, photographs
with scale, a note identifying the failed parapet coping as the
common water source, and a phased plan that fixes the
coping first. The second contractor's total program costs more
and wins anyway, because the owner can finally see the
building the way the wall has been showing it for years. Price
did not win that job. Reading did.

You now have the three-part foundation of this book: carry the
load in your head, name the rust honestly, and let the wall
testify before you touch it. The chapters that follow apply
those habits to the hidden steel, the heavy spans, the historic
work, and the permanent repairs that complex buildings
demand.
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Chapter 4: Shelf Angles and
Embedded Steel — The Failures
You Cannot See
Most lintel failures announce themselves. A crack steps up
from a corner. A header sags. Brick slips. You can see the
problem, measure it, and plan a repair.

Shelf angles and embedded steel are different. They fail in the
dark, behind the veneer, where water has been working for
years before the first outward clue appears. By the time the
wall tells you something is wrong, the steel that was supposed
to carry it may have lost a third of its thickness, expanded to
several times its original volume, and lifted or split the
masonry it was hidden inside.

This chapter is about learning to read what the surface is
trying to tell you, understanding what is actually happening
behind it, and knowing when the only honest next step is to
open the wall and look.

What a Shelf Angle Is Really Doing
On a multi-story brick veneer building, the veneer cannot
carry itself from the ground to the roof in one continuous
stack. The weight would be too great, movement would be
unmanageable, and the foundation ledge would have to carry
more than it should. So the wall is broken into vertical
sections. At intervals — often at each floor line, sometimes
every two floors — a horizontal steel angle is anchored to the
structure behind the veneer. One leg of the angle bolts or
welds to the frame or the slab edge. The other leg sticks out,
forming a small shelf. The brick above sits on that shelf. The
brick below stops just short of it, with a soft joint in between.

That is the shelf angle, also called a relieving angle, because
it relieves the masonry below of the weight above. Each shelf
carries only its section. When the system works, loads stay
predictable, movement joints stay where the designer put
them, and the wall ages evenly.

Embedded steel shows up in older construction in other forms
as well: steel lintels built right into the wall over openings,
steel channels tying wythes together, reinforcing bars in
grouted cells, and angles or plates cast into parapets and
cornices. The principle is the same. Steel inside or behind
masonry is doing structural work that the masonry alone was
not expected to do.
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The trouble is that steel and masonry live by different rules.
Brick and mortar are porous. They absorb water, hold it for a
while, and give it up slowly. Steel, when it stays wet and has
access to oxygen, rusts. Rust does not just thin the steel. It
expands. Corrosion products can occupy six to ten times the
volume of the steel they came from. Inside a confined wall,
that expansion has nowhere to go. It pushes. It lifts brick
courses. It splits mortar joints. It cracks the veneer from the
inside out, in a slow, steady jacking action that no sealant on
the surface can stop.

That is why a shelf angle problem is never just a steel
problem. It is a water problem first, a steel problem second,
and a masonry problem by the time you see it.

Hypothetical example: A four-story office building in North
Texas, built in the late 1980s, shows a horizontal crack
running almost the full length of the south elevation, right at
the third-floor line. The crack is wider in the middle of the
elevation than at the corners, and the brick course above it
has lifted slightly, enough that the mortar joint below is open
and the soft joint sealant has pulled away. Nothing about the
pattern looks like settlement. Settlement does not run in a
straight horizontal line at a floor level. That line is telling you
exactly where the shelf angle sits — and that something at
that line is pushing up.

Reading the Surface Clues
Experienced eyes learn a short list of clues that point behind
the wall.

The first is rust staining. A faint orange-brown wash below a
joint, streaks running down from weep holes, or staining that
keeps coming back after cleaning all suggest steel is
corroding nearby. Staining alone does not prove section loss,
but it proves water and steel have been in contact for a while.

The second is displacement at a floor line. Look along the
elevation with your eye close to the wall, sighting down its
length. A shelf angle that is jacking will often show as a
course that has moved outward or upward relative to the
courses below. The movement may be only an eighth of an
inch. On a long elevation, an eighth of an inch out of plane is
easy to spot when you sight along the wall and almost
impossible to see standing square in front of it.

The third is a pattern of vertical cracks spaced at regular
intervals. As a corroding angle expands along its length, it
does not push evenly everywhere. It pushes hardest where
corrosion is worst and where anchorage restrains it. The
veneer responds with vertical cracks at repeating spacing,
often near the angle's anchor points or at changes in the
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backup structure.

The fourth is failed soft joints. The horizontal joint under a
shelf angle is supposed to stay compressible so the structure
can deflect and the veneer can move without crushing. When
that joint is packed hard with mortar droppings from
construction, filled with rigid material during a later repair,
or simply squeezed closed by expanding steel, the wall loses
its relief point. Crushed sealant, mortar squeezed out of the
joint, and spalls along the bottom course above the angle are
all signs the joint stopped doing its job — or that something
behind it is taking up its space.

The fifth is water evidence inside. Stains on interior finishes
at floor lines, damp insulation found during other work, and
recurring leaks that do not match any visible opening on the
outside often trace back to shelf angle flashing that has failed,
been omitted, or been punctured. The flashing over a shelf
angle is supposed to collect water in the wall and direct it out
through weeps. When it fails, water sits on the steel. That is
the worst place for it to sit.

None of these clues, alone, is a diagnosis. Two or three
together, at the same floor line, on the same elevation, is a
strong case that the hidden steel needs direct attention.

Composite example: A property manager calls about
recurring brick spalls on a two-story retail building — not
scattered spalls, but spalls concentrated in one horizontal
band. A walk-around finds rust staining at the same band, two
weeps that are blocked with mortar, and a soft joint that a
previous crew filled solid with mortar during a tuckpointing
job. Each fact alone could be explained away. Together they
describe a shelf angle that has been sitting in trapped water,
behind a joint that can no longer move. The spalls are the
veneer being pushed off its own face by pressure from behind.

How Water Gets to the Steel — and Why It
Stays
If you remember one thing from this chapter, make it this:
shelf angles rarely fail because the steel was too weak on the
day it was installed. They fail because water management
failed over years.

Water enters a veneer wall by design. Brick veneer is a rain
screen, not a waterproof skin. Rain drives into the brick,
mortar joints absorb moisture, and condensation forms in the
cavity. A healthy wall handles all of that: flashing collects the
water, the cavity drains, weeps let it out, and the steel stays
mostly dry most of the time.
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Failure starts when any link in that chain breaks. Flashing
that stops short of the angle's ends lets water run off the side
and onto the steel. End dams that were never formed let
water spill into the wall at jambs. Weeps blocked by mortar,
landscaping, or paving changes trap water at the lowest point
— which is right on top of the angle. Mortar droppings in the
cavity bridge moisture from the veneer straight to the backup
and the steel. Sealant smeared over weeps during a repaint
seals the drain shut.

Texas weather makes all of this worse in a particular way.
Long hot spells bake a wall dry, then a hard driven rain soaks
it in an hour. The steel cycles wet and dry, wet and dry, and
that cycling — oxygen, moisture, oxygen again — is exactly
what corrosion feeds on. A piece of steel that stayed
permanently submerged might actually corrode more slowly
than one that cycles. Our walls cycle constantly.

Once corrosion starts, it protects itself. Rust is porous. It
holds moisture against the remaining sound steel, so the
process continues even during dry weeks, in the damp pocket
the rust itself maintains. Cleaning the surface and repainting
the visible edge of an angle, without addressing the water and
the hidden section, is cosmetic work. It may look better for a
season. It does not change what is happening behind the
brick.

This is also why age alone is a poor guide. A thirty-year-old
building with good flashing, open weeps, and a dry cavity may
have shelf angles in fine condition. A twelve-year-old building
with blocked weeps and failed flashing may already have
serious section loss. Diagnose the water history, not just the
birthday.

When Opening the Wall Is Justified
Opening a veneer is disruptive and expensive, and no
responsible contractor proposes it lightly. But there is a point
where diagnosing from the surface stops being careful and
starts being guessing, and guessing about structural steel is
not a service to the owner.

Opening the wall is justified when displacement is measurable
and progressing; when cracks at a floor line are widening
season to season; when rust staining is heavy and paired with
spalling or lifting; when interior water damage lines up with
the angle location; or when a planned repair — repointing,
sealant replacement, veneer work — would bury the evidence
for another twenty years if the steel is not checked first. That
last case matters more than people think. Fresh sealant and
new mortar over a failing angle do not just waste money. They
close the wall's relief points and trap more water, and they
make the eventual repair bigger.

Above the Opening  |  24



A proper exploratory opening is small, planned, and
documented. Choose the location where clues are strongest,
and usually a second location where they are weakest, so you
have a comparison. Remove brick carefully over a short
length of angle — enough to see the steel, the flashing, the
anchorage, and the cavity condition. Photograph everything
before touching it. Measure remaining steel thickness. Note
whether flashing exists, what it is made of, and where it ends.
Check the weeps and the soft joint from the inside of the
work, where the truth is visible.

What you find decides the scope. Surface corrosion with
sound thickness and intact flashing may need cleaning, a
proper protective coating, flashing repair, and restored
drainage — with the wall closed back up using matching units
and mortar. Advanced section loss, failed anchorage, or a
deformed angle is a different conversation: temporary support
of the veneer section above, removal and replacement of the
angle in sequenced lengths, new flashing with end dams, new
weeps, and a functioning soft joint. Work of that scale, on a
multi-story building, is work to plan with a licensed structural
engineer engaged by the owner. Fifty years of hands-on field
experience tells you what you are looking at and how the
repair should be sequenced; it does not replace the engineer's
role in evaluating the structure as a whole, and a straight
answer to the owner includes saying so.

For the field-developed LintelLOCK system, the lesson of this
chapter applies in reverse: any repair system installed at an
opening or a shelf line has to respect drainage, flashing, and
movement, or it becomes part of the water problem. Steel
placed in a wall must be protected, the water must have a
way out, and the joints must be allowed to move. A repair that
ignores those three things is a future exploratory opening
waiting to happen.

Close every opening the way you would want it closed on your
own building: sound steel protected, flashing continuous with
end dams, cavity clean, weeps open and verifiable, soft joint
truly soft, and brick relaid to match. Then write down what
you found and what you did, floor by floor and elevation by
elevation. On complex buildings, that record is worth almost
as much as the repair, because the next set of eyes — ten or
twenty years from now — will start from your notes instead of
from a crack and a guess.

Chapter 5: Wide, Tall, and Heavy
— Long Spans and Concentrated
Loads
A standard window opening in a brick house is a forgiving
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problem. The span is short, the load above is modest, and the
masonry itself helps by arching over the opening and
shedding load to either side. Stretch that opening to sixteen,
twenty, or twenty-four feet — a three-car garage, a storefront,
a wide covered patio — stack two or three stories of masonry
and roof load above it, and land a beam or a row of joists right
over the middle of it, and the problem changes completely.
Not just in size. In kind.

Long spans fail differently from short spans. They deflect
more, they crack in different places, they punish small errors
in bearing and leveling, and they give you less warning in
some ways and more in others. This chapter works through
how to think about wide, tall, and heavy openings at an
advanced level: where the load actually comes from, what a
concentrated load does that a uniform load does not, and why
deflection — not raw strength — is so often the limit that
decides whether a repair holds.

Tributary Load: Counting What Is Really
Above the Opening
Every lintel carries a tributary area — the portion of the wall
and structure whose weight and loads resolve down through
that opening. For a short opening in a single-story wall, the
classic picture is a triangle of masonry above the lintel, with
the masonry outside that triangle arching to the sides. For
tall, heavy, multi-story construction, that comfortable picture
breaks down, and relying on it undercounts the load badly.

When there are floor lines, shelf angles, roof structures, and
stacked openings above, load paths layer on top of each other.
A second-story floor may bear on the wall directly above your
opening. A roof truss may land every few feet along the wall.
Another opening above may push its own jamb loads down
into the same piers your lintel bears on. If shelf angles relieve
the veneer at each floor, the veneer load on your lintel may be
limited to one story — but the backup wall and the structure
behind it may still be delivering far more.

The field habit to build is simple: before you size or judge any
wide lintel, walk the load down, story by story, on paper. Start
at the roof. What bears on this wall — trusses, rafters, a ridge,
a parapet? Then each floor. Do joists run parallel to the wall
or bear into it? Is there a beam, and where does that beam
land? Then the wall itself. How many wythes, how tall is each
stack between relief points, and are there openings above
that concentrate load onto narrow sections of wall? Finally,
live and environmental loads that the structure was designed
around — occupancy, storage, wind on a tall elevation —
which are the engineer's territory to quantify, but yours to
remember exist.
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Hypothetical example: A two-story commercial building has a
twenty-foot storefront opening. Above it is a full story of brick
veneer, a parapet, and a roof structure whose bar joists bear
on the wall above the storefront every five feet. A quick look
says the lintel carries one story of brick. A careful walk-down
says it also receives point reactions from four joists, delivered
through the wall, at five-foot intervals — and the two end
reactions land close to the lintel's bearings, while the middle
two land near mid-span, where they do the most harm. Same
opening, same wall, two completely different load pictures.
The second picture is the one that explains the cracks.

On work of this scale, your field assessment and the
structural engineer's evaluation belong together. Your job is
to report exactly what is built — spans, bearings, materials,
observed movement, what bears where — and to recognize
when the load picture is beyond rule-of-thumb sizing. Their
job is the calculation. A repair planned from an undercounted
load will be an underbuilt repair no matter how clean the
masonry work is.

Concentrated Loads and Why Mid-Span Is
Unforgiving
A uniform load spreads its demand evenly. A concentrated
load — a point load — focuses it. A steel beam framing in from
behind, a girder truss landing over the opening, a column post
standing on the wall above, or a safe, a stone-clad feature, or
mechanical equipment bearing on a floor above can each
deliver, at one point, what a whole section of wall would
deliver spread out.

Where the point lands matters as much as how big it is. A
point load near a bearing mostly adds shear and bearing
pressure at the support. A point load at mid-span adds
maximum bending demand at exactly the place the lintel is
already working hardest under uniform load. Two point loads
at the third points can be worse still. This is why two openings
with identical spans and identical walls can behave
completely differently: one carries its structure spread out,
the other has a beam landing dead center.

Concentrated loads also travel through masonry in ways that
surprise people. Masonry spreads a point load as it moves
down through the wall, roughly in a widening cone, but
openings, joints, and shelf angles interrupt that spread. A
beam bearing on the wall two feet to the side of your opening
may still deliver a large share of its reaction onto your lintel's
bearing pier — the narrow stack of masonry between two
openings, for example — overloading the pier even though the
lintel itself is adequate. Pier crushing, vertical splitting cracks
in narrow piers, and mortar joint squeeze-out between
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openings are pier problems, not lintel problems, and
replacing the lintel will not fix them.

Composite example: A wide garage opening in a two-story
home shows a sagging lintel and diagonal cracks from both
upper corners — a familiar picture. Less familiar is the
vertical crack in the narrow pier between the garage opening
and a side entry door, and the fact that the replacement lintel
installed three years earlier sagged in exactly the same way.
A walk-down finds the second-floor girder truss bearing
almost directly over that pier. The lintel was never the root
problem. The pier was being asked to carry a concentrated
truss reaction plus both openings' jamb loads, and the lintel
kept being blamed because it was the piece that visibly bent.
Fixing the load path at the pier — and addressing the truss
bearing with the owner's structural engineer — is what finally
breaks the cycle.

Field rule: on any wide opening, find every beam pocket, joist
hanger, truss bearing, and post above the opening before you
propose anything. Sketch them to scale along the span. The
sketch, more than any single measurement, is what separates
a diagnosis from a guess.

Deflection: The Limit You Can See
Here is the hard truth about long lintels: they usually become
unacceptable because they bend too much long before they
are in danger of breaking. Strength and stiffness are different
properties. A steel member can be strong enough not to fail
and still deflect enough to crack the masonry above it, rack
the units at its bearings, open joints to water, and make doors
and storefront systems below it bind and leak.

Masonry is stiff and brittle. It tolerates very little curvature.
As a long lintel deflects under load, the brick above tries to
follow the curve; mortar joints open on the underside of the
arching zone, step cracks run from the points of greatest
slope, and the bearing ends rotate slightly, concentrating
pressure on the inside edges of the bearing. The longer the
span, the more total deflection the same proportional bend
produces — double the span and, all else equal, deflection
grows far faster than the span does. That mathematical fact is
why experience from six-foot openings does not transfer to
twenty-foot openings. The loads grow, but the bending grows
faster.

This is why deflection limits — commonly expressed as a
fraction of the span, such as span divided by a set number —
exist in design practice, and why they are stricter for
members supporting masonry than for members supporting
flexible finishes. The exact limit for a given project is a design
decision for the engineer of record. The field takeaway is
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simpler: when you evaluate a long-span repair, ask not only
"will it hold?" but "how much will it move under load, and can
the masonry above it live with that movement?" A repair that
answers only the first question will crack politely and
repeatedly while never technically failing.

Deflection also explains a pattern many masons have seen and
misread: cracks that appear weeks after a wide lintel is
installed, on a job that looked perfect at completion. The lintel
went in unloaded or lightly loaded. Then the masonry above
was built or re-laid, the structure above was reconnected,
finishes and storefront framing went in — and as full load
came onto the span, it took its working deflection all at once,
and the new masonry, cured hard and unable to adjust,
cracked. Proper practice anticipates this: adequate stiffness,
proper camber where the design calls for it, correct shoring
and load sequencing during the repair, and mortar and joint
details that do not lock the veneer rigidly to a member that is
going to move.

In the field-developed LintelLOCK system, long-span work is
approached with that same respect for movement: support
and sequencing during the repair matter as much as the final
assembly, bearings must be full, level, and verified, and any
span where calculated deflection governs is a span to walk
through with the owner's structural engineer before work
begins — not after cracks provide the lesson.

Why Long Spans Fail Differently — and How
to Repair Them in Sequence
Put the pieces together and the failure signatures of long
spans make sense. Short lintels tend to fail at the steel itself:
corrosion, section loss, a bearing that gave way. Long lintels
tend to fail as systems. The member deflects, the masonry
cracks in a broad pattern rather than at one point, bearings
rotate and spall, the backup structure's own deflection adds
to the lintel's, and thermal and moisture movement over a
long continuous length — a twenty-foot steel member changes
length measurably between a cold morning and a hot
afternoon — works joints and connections season after
season. Water enters through the movement-opened joints,
corrosion begins at the bearings and the underside, and only
then does the steel itself start to go. By the time a long span
looks bad, several causes are usually stacked on top of each
other.

Repair sequencing, therefore, is the heart of long-span work.
The veneer and structure above must be properly shored and
the load path controlled before the existing member comes
out — not held up by optimism and a couple of props placed
where they fit. The span should come out and go back in
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planned sections where the design requires it. Bearings
should be rebuilt to full, level bearing with sound masonry,
not packed out with shims and hope. The new work should be
loaded in a controlled order, shores released gradually, and
joints — especially the soft joints at shelf lines and the
movement joints at the ends of long members — restored to
working condition, not filled solid in the enthusiasm of
finishing day.

Hypothetical example: A contractor is asked to "just replace
the rusted lintel" over an eighteen-foot patio opening with a
stone-clad wall above. His inspection finds the lintel rusted,
yes — but also a point load from a roof beam landing near
mid-span, a bearing pier with a splitting crack, and a soft joint
packed with mortar. He presents the owner with the whole
picture and a sequenced plan that addresses all four items,
with an engineer engaged for the beam and pier evaluation. It
is a bigger conversation than the owner expected. It is also
the difference between a repair and a repeat.

Wide, tall, and heavy openings reward the contractor who
slows down at the start. Count the load. Find the points.
Respect the bend. Sequence the work. Do those four things,
and long spans stop being the jobs that come back — and
become the jobs your reputation is built on.

Chapter 6: Historic Lintels —
Stone, Cast Iron, and Early Steel
Working over an opening in a building that has stood for a
hundred years is a different kind of responsibility. The
materials are different — stone that was cut by hand, cast
iron poured in a foundry that no longer exists, early steel
rolled to shapes no catalog lists anymore. The mortar is
different. The rules the original builders followed were
learned from craft tradition rather than code books. And the
building itself has a value beyond its function: it is a record. A
careless repair can erase in a day what a century preserved.

None of that means historic lintels cannot be repaired,
strengthened, or — when they are truly finished — replaced.
It means the work starts with reading before it starts with
tools, proceeds more gently than modern work, and respects
materials that behave in ways modern materials do not. This
chapter covers how to read historic openings, how stone, cast
iron, and early steel each fail, and how to match profiles and
mortars so a repair serves the building instead of fighting it.

Reading a Historic Opening Before You
Touch It
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A historic opening tells its story in its proportions. Older
masons sized lintels by rules of thumb refined over
generations: the depth of a stone lintel related to its span, the
bearing length related to the load and the softness of the
supporting masonry, the rise of a flat arch related to the
opening's width. When you find an opening that has
performed for a century, those proportions are data. Measure
them. Record the span, the lintel depth and thickness, the
bearing at each end, the joint pattern in the masonry above,
and whether the load above is carried by the lintel alone or
helped by a relieving arch hidden in the wall — many historic
walls conceal a brick arch above a stone or timber-faced
lintel, quietly doing most of the work.

Look at how the opening has moved. Historic buildings have
usually finished their settlement long ago, so cracks in and
around a historic lintel are more likely to speak of material
failure — a stone that has cracked through, iron that has
corroded and jacked, a bearing that has crushed — than of a
foundation still on the move. Note whether cracks are old and
stable, with dirt and weathering deep in them, or fresh and
sharp. Old, stable cracking may need monitoring and
pointing; active material failure needs intervention. The
distinction decides the scope, and getting it wrong in either
direction wastes either money or history.

Document before you disturb. Photographs from square-on
and from angles, close views of profiles and tooling marks,
and notes on any markings — foundry names, quarry marks,
carpenter's or mason's marks — all belong in the job record.
On designated historic properties, there may also be formal
constraints: preservation guidelines that govern what can be
altered, requirements that original material be retained and
repaired rather than replaced, and review processes that
must approve the approach before work starts. Learn those
constraints at the beginning, from the owner and the
governing body, not from a stop-work conversation in the
middle.

Hypothetical example: A downtown building from the 1910s
has a cracked stone lintel over its main entry. The crack runs
vertically near mid-span, the classic signature of a stone lintel
loaded in bending beyond what stone can take in tension.
Before proposing anything, the contractor measures the wall
and finds, by probing a mortar joint above, that there is no
relieving arch — the stone has been carrying the full triangle
of masonry above it for a century, helped only by the
masonry's own arching action, which a later storefront
alteration partially cut away. The crack, in other words, is not
the stone's fault. An alteration changed its job. The correct
repair conversation starts with restoring a load path, not with
blaming or simply swapping the stone.
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Stone, Cast Iron, and Early Steel: Three
Materials, Three Behaviors
Stone lintels are strong in compression and weak in tension,
and a lintel is a bending member — its bottom face is in
tension. That single fact explains most stone lintel failures. A
stone lintel survives by being deep for its span, by carrying
limited load, and often by the quiet help of arching action in
the wall. Cracks typically appear at or near mid-span on the
underside and run upward; a through-crack at mid-span
means the lintel is now effectively two stones bearing against
each other, stable perhaps under light load, but with no
reserve. Stone also fails at bearings, where concentrated
pressure can spall the ends, and along natural bedding planes
— sedimentary stone laid with its bed horizontal, as it should
be, behaves very differently from a piece set on edge, which
can delaminate under load and weather. Repairs to stone
favor restraint: stitching and pinning sound stone, supporting
it with a discreet secondary member concealed above or
behind, or relieving it of load so it remains in place as a facing
rather than a structure. Replacing a stone lintel in kind
demands matching stone type, dimensions, finish, and tooling
— and a frank conversation about cost and lead time.

Cast iron, common in storefronts and lintels from the
mid-1800s into the early 1900s, is a different animal. It is
strong in compression, brittle in tension and under impact,
and it does not bend gracefully before it breaks — it fractures.
Cast iron lintels and columns often carry foundry marks and
decorative profiles that are part of a building's character.
Their great enemy is corrosion at bearings and at water traps
in their profiles, and the jacking force of that corrosion
against surrounding masonry. A cast iron member that has
cracked should never be welded casually or loaded with
confidence after a surface repair; cast iron welding is a
specialist skill, and evaluation of a cracked historic casting is
work to do with a structural engineer experienced in historic
structures. Often the sound approach is to relieve the casting
of its structural duty — carrying the load on a new, concealed
support — while retaining and repairing the casting itself as
the visible historic fabric.

Early steel, from the 1890s through the 1920s, came in
shapes that predate modern standardization: shallow beams,
channels, and angles with dimensions and properties that do
not match a modern table by name. Do not assume a six-inch
historic beam equals a modern six-inch beam in capacity.
Early steel quality also varied more than modern product.
Sound early steel, protected from water, can still be doing its
job perfectly well after a century; the usual failure is again
corrosion, especially where the steel is embedded in masonry
at bearings, and especially at parapets and cornices where
water management failed. Where evaluation is needed, actual
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measurement of the remaining section — not the nominal
historic size — is what matters, and the engineer evaluating it
needs those field measurements from you.

Composite example: A row building has three lintel types on
one facade: stone over the windows, a cast iron storefront
beam at street level, and early steel angles at a later rear
addition. Each gets a different plan. The stone lintels, cracked
but stable and relieved by sound relieving arches, are pinned,
pointed with compatible mortar, and monitored. The cast iron
storefront beam, corroded at one bearing, is relieved of load
by a concealed new support while the casting is repaired by a
specialist and retained. The early steel at the rear, measured
in place, has enough sound section to stay, with cleaning,
protection, and flashing repair. One building, three materials,
three answers — because the materials, not habit, set the
plan.

Mortar Compatibility and Working Gently
If there is one technical mistake that damages more historic
masonry than any other, it is repointing or repairing with a
mortar that is too hard. Historic brick and stone were
typically laid in lime-rich mortars that are softer than the
masonry units, weaker in compression, more
vapor-permeable, and able to accommodate small movements.
That softness is a feature: the mortar is the sacrificial
element, meant to weather slowly and be renewed, and to let
moisture escape through the joints rather than through the
faces of the units.

A hard, modern, cement-rich mortar reverses that
relationship. Moisture that should exit through the joint is
driven through the brick or stone, carrying salts that
crystallize and spall the faces. Movement that the soft joint
would have absorbed cracks the units instead. Within a
decade or two, a hard repointing job can do more damage to a
historic wall than the previous century did. The field rule is
absolute: repair mortar must be no harder than the original,
matched in composition as closely as practical, and matched
in color, texture, tooling, and joint profile, so the repair reads
as part of the wall. Where the original mortar's composition is
in question on a significant building, laboratory analysis of a
sample is money well spent, and preservation guidance for
the property should be followed.

Working gently is the companion discipline. Historic material
comes apart differently — lime mortar releases with patience
and hand tools where a grinder would scar every arris it
touched. Units that are to be saved and relaid need to be
removed whole, cleaned by hand, and kept in order.
Aggressive demolition, hard chiseling at bearings, and
expanding anchors driven into old masonry without thought
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can each destroy the very fabric the job exists to preserve.
Shoring and support during historic lintel work should be
planned to avoid point loads against fragile material, and any
new support member should be detailed so a future
generation can understand what was done and, if needed,
undo it. Reversibility, or at least retreatability, is a respected
principle in preservation work: do not make your repair the
next century's problem.

Matching historic profiles completes the picture. When a
lintel, sill, or section of profiled material must be replaced,
match the original dimensions, profile, and finish — not
approximately, but faithfully, working from measured
drawings and photographs of the original and, where
possible, from a surviving twin elsewhere on the building.
New stone should match the original in type and bedding
orientation. Replacement metalwork should reproduce the
visible profile even if its internal construction is modern and
concealed. The goal is a repair that a knowledgeable eye, told
where to look, can identify as honest new work — and that
everyone else simply sees as the building, whole again.

Hypothetical example: A historic home has a spalling brick
problem that appeared within eight years of a full repointing
job. Examination finds the new mortar noticeably harder than
the original lime mortar found in protected joints, and the
spalls concentrated on the softest, oldest brick. The fix is not
another harder coating or a sealer. It is the slow, honest work
of removing the damaging mortar where feasible without
further harm, repointing with a compatible lime-based
mortar, and accepting that some face loss is permanent. The
example is labeled hypothetical, but the mechanism is one
every experienced mason working on old buildings in Texas
has seen in some form: the wall was not worn out — it was
repaired against its own nature.

Historic lintels ask for a particular combination: a mason's
hands, a reader's patience, and the humility to bring in
preservation and structural specialists where the building's
significance or condition calls for them. Bring all three, and a
hundred-year-old opening gets the one thing it most needs
from us — a repair that lets it be there, working, a hundred
years from now. Where a modern support approach is
appropriate and approved for a historic opening, the
field-developed LintelLOCK system can be considered among
the options, detailed discreetly and reversibly, and judged by
the same standard as every other intervention in this chapter:
does it protect the original fabric, respect how the old
materials behave, and leave the building's story intact? If the
answer is yes, proceed gently. If it is not, choose the approach
that answers yes — because on historic work, the building,
not the method, is what matters most.
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Chapter 7: Shoring That Holds —
Temporary Support and Safe
Sequencing
Every permanent lintel repair begins before a single brick
comes out. It begins with the load. A wall above an opening is
not decoration waiting to be held up by habit. It is weight, live
and dead, following a path down through masonry, through
the lintel, into the bearing at each end, and from there into
the wall below and the ground. When you remove a failed
lintel, you interrupt that path. Shoring is how you give the
load a new, temporary path that is just as deliberate as the
permanent one will be. Done well, shoring is quiet work.
Nothing moves, nothing cracks, no one on the crew has to
react to a surprise. Done poorly, shoring is the moment a
repairable opening becomes a partial collapse, an injury, or a
building that will never sit quite right again.

After 50 years of hands-on field experience in Texas, I can tell
you the pattern plainly: most shoring failures are not failures
of steel or timber. They are failures of sequence, of bearing,
and of patience. The crew knew how to prop a wall in general,
but they did not study this wall, on this building, with this
occupancy, in this weather. This chapter is about studying the
specific case and building temporary support that holds from
the first cut to the final strike.

Needle Beams, Posts, and Where the Load
Actually Goes
A needle beam is a short, strong beam passed through the
wall above the opening so that the masonry above can rest on
it while the lintel below is removed. The needle itself is only
half the system. Each end of the needle must land on a post, a
crib, or a framed support, and that support must land on
ground or structure that can carry the load without sinking,
punching through, or shifting sideways.

Start by reading the wall. How thick is it? Is it a single wythe
of brick veneer over frame, solid multi-wythe masonry, stone,
or brick over concrete block? How wide is the opening, and
how much masonry sits above it before a floor, a roof, or
another opening interrupts the load? In solid masonry, load
tends to spread upward and outward at an angle from the
opening. That spreading helps, but you never count on it as
your support. You shore as if the full section above the
opening needs you, because cracked or previously repaired
masonry may not arch the way sound masonry does.

Choose needles for stiffness as well as strength. A support
that flexes under load will let the wall settle a fraction, and a
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fraction is enough to crack plaster inside or bind a window
frame. Steel section, heavy timber in sound condition, or
purpose-built needle sections all have a place, provided they
are sized for the span and weight, bear fully, and do not roll
or twist. Place needles close enough that the masonry
between them is not asked to span farther than it safely can.
On long or heavily loaded openings, that means more needles,
not stronger wishes.

Posts follow the same rule. Adjustable steel shoring posts are
useful because they allow controlled, even lifting and leveling,
but only when they are plumb, fully seated, pinned or locked
as designed, and set on sole boards or pads that spread the
load. A post standing on a single brick, a scrap of plywood on
soft soil, or the edge of a slab is not a support system. It is a
point waiting to fail. Where posts land on soil, spread the load
over a broad, level pad and check it after the first transfer
and again after any rain. Where posts land on a floor or deck
inside a building, confirm what is under that floor. A post that
carries a wall down onto a weak floor simply moves the
problem one level down.

Load transfer is a controlled event, not a lift. Bring the
shoring up snug and even, a little at a time across all posts,
watching the wall, the needles, and the existing cracks as you
go. Tell-tale markers across existing cracks — a dated pencil
line, a small plaster tell, or a measured gap recorded in a
notebook — will tell you if anything moves. The goal is to take
the weight without jacking the wall up. Lifting a wall even
slightly can crack finishes far from the opening, because
when you later lower the load onto the new lintel, the wall
settles back and opens the very joints you just built. Take the
load, do not raise the building.

Sequencing Multi-Opening Work Without
Losing the Building
One opening at a time is the safest sequence, and on complex
buildings it should be the default. When a facade has several
failed lintels — a row of windows on a school, a line of
storefronts, paired openings in a historic home — the
temptation is to open everything at once to save trips and
scaffolding. Resist it unless a careful plan, prepared for that
specific structure, shows the wall can tolerate it and the
shoring for each opening is fully independent. Every opening
you cut removes bearing and interrupts the wall's ability to
help its neighbor. Two adjacent openings shored at the same
time can leave the pier between them carrying far more than
it ever carried before, on a reduced section, at the exact
moment you are working under it.

Sequence by risk. Start with the opening that teaches you the
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most about the building — wall thickness, hidden steel
condition, flashing condition, bearing condition — with the
least consequence if surprises appear. Use what you learn to
adjust the plan for the harder openings. Work from a stable
section toward a weaker section, never the reverse, so that
your completed, cured work becomes part of the support for
what follows rather than a fresh repair being loaded by the
next cut.

Within a single wide opening, sequence matters just as much.
Shore first, prove the shoring by observation, then remove
masonry in small, controlled sections, keeping the exposed
area no larger than you can rebuild or secure the same day.
Remove the failed lintel only after its load is fully on the
needles. If the lintel is built into the wall in sections, or if
corrosion has expanded it and locked it into the surrounding
masonry, cut it out in pieces rather than prying against
masonry you intend to keep. Prying feels fast. It also splits
bearing bricks, loosens courses above the needles, and
destroys the evidence you need to understand why the lintel
failed.

Keep a written sequence on site, in order, and brief every
person on the crew on it before work starts. If conditions
inside the wall do not match the plan — a hidden flue, voids, a
rotted backup wall — work stops at a safe, shored state and
the plan is revised before removal continues. Where loads,
spans, or conditions are beyond straightforward field
judgment, advise the owner to hire a structural engineer to
review the shoring and sequencing plan before work begins.
That protects the owner, the building, and the crew.

Composite example: A two-story building has five window
lintels failing on the same elevation, with a narrow brick pier
between the third and fourth windows already cracked. A
sequenced approach shores and completes the first, second,
and fifth openings one at a time, learns that the hidden
flashing is missing throughout, then treats the third and
fourth openings and the cracked pier between them as a
single problem with its own shoring plan. The job takes longer
on the calendar and far less time in total, because nothing has
to be redone and the pier is never left overloaded.

Weather, Occupancy, and the Building in
Use
Shoring does not happen in a laboratory. It happens on
buildings where people live, work, learn, and walk past, often
in Texas weather that can change the ground, the wind load
on a scaffold, and the safety of a roof edge in a single
afternoon. Plan for the building in use, not the building you
wish you had empty.
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Occupancy comes first. No one works, sleeps, or gathers
under a shored opening unless the support system and the
work plan were designed for that condition and the area has
been reviewed that day. In most field repairs, the honest
answer is simpler: clear the zone below and on both sides of
the work, close the doorway or window from use, and route
people around. Barriers need to be physical, not just tape,
where a falling brick is possible. Inside, protect floors and
finishes, shut down systems that vibrate the wall, and tell
occupants plainly what noise, dust, and closures to expect and
for how long. A surprised occupant who opens a window into
your work zone is a safety problem you created by not
communicating.

Weather changes the calculation in specific ways. Rain
softens soil under posts, adds weight to saturated masonry,
and can flood an open wall cavity if temporary covers are not
in place. Never leave an opened wall overnight without a
weather plan: covering that sheds water away from the cavity,
secured against wind, and a check after any storm before
work resumes. Wind matters for sheet materials and tall,
braced posts. Extreme heat affects the crew as well as
materials; a tired, dehydrated crew makes sequencing
mistakes, so build rest, water, and shade into the day. Watch
the forecast before you open, not after. Lightning ends
elevated and steel-heavy work until it has passed at a safe
distance. That rule has no schedule exception.

Hypothetical example: A shored garage opening is left for the
weekend with the covering tucked into the cavity rather than
lapped to shed water outward. Heavy rain saturates the
backup wall and adds damage the original repair never
included. Temporary weatherproofing is real work. Give it
real time.

Safety Rules That Are Never Bent
Some rules flex with conditions. These do not.

Never work under an unsupported load. If the shoring is not
in, proven, and watched, hands and heads stay out from under
the masonry. Never remove a post, a needle, or a brace
because it is in the way of the next task. If it is in the way, the
sequence is wrong — stop and re-sequence, with additional
support installed and loaded before the obstructing support is
touched. Never use damaged posts, bent needles, cracked
timbers, or makeshift extensions. A support with a visible
defect has already told you its answer. Never stack loose
material under a post to gain height. Use the post's proper
adjustment range or a properly built crib, level and fully
bearing. Never allow vehicle traffic, material stockpiles, or a
loaded scaffold to add unplanned weight near post pads
without reviewing what that weight does to the ground or

Above the Opening  |  38



floor below.

Check the system at set moments, not just when something
looks wrong: after initial load transfer, at the start of each
workday, after any impact, storm, or nearby excavation, after
any adjustment, and before any person works in the zone.
Record the checks in a dated line in the site notebook — who
checked, what was checked, what was found.

Finally, one person owns the shoring on each shift. A single
named lead decides when load is transferred, when removal
may begin, and when shoring may be struck. Divided
authority is how a post gets loosened by one crew member
while another is removing steel beneath it. Clear ownership, a
written sequence, and the discipline to stop when the wall
tells a different story than the plan — that is shoring that
holds.

Chapter 8: The Permanent
Replacement — LintelLOCK on
Complex Openings
A temporary support that holds earns you the right to do the
permanent work carefully. This chapter walks the permanent
replacement step by step on the openings that punish
shortcuts: wide spans, grouped windows, arched and historic
masonry, storefronts with heavy load above, and openings
where the bearing, the backup wall, or the original
construction is not what the surface suggested. The method
described here is the field-developed LintelLOCK system —
his field-developed system, built out of 50 years of hands-on
field experience in Texas and refined opening by opening —
applied with the patience complex work requires. It is not a
product you drop into a hole. It is a sequence, and every step
either prepares the next one or undermines it.

A note on limits before the sequence begins. Complex
openings sometimes reveal conditions that call for design
input beyond field experience: unusually long spans,
concentrated loads from beams or columns landing near the
opening, cracked piers, or a building whose structure has
already moved. In those cases, advise the owner to hire a
structural engineer to review the condition and the proposed
repair before permanent work proceeds. The steps below
describe sound field practice for the mason. They do not
replace that review where it is needed.

Survey, Shore, and Remove Without
Destroying Evidence
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The survey is not a glance and a measurement for ordering
steel. Record the opening width, the height and weight of
masonry above, the existing lintel type and section, the
bearing length at each end and the condition of the bearing
masonry, the state of the mortar and units for several courses
above and beside the opening, the condition of any flashing
and weep holes, the backup wall, and the interior finishes that
movement would damage. Photograph everything before you
touch it, including cracks with a ruler for scale and a dated
marker across any crack you want to monitor. Measure the
opening at several points; older openings are rarely square,
and steel ordered to a single optimistic measurement arrives
wrong.

Note how the failure presents. A sagging center, stepped
cracks rising from the corners, rust staining, displaced units,
and a lintel flange curled by corrosion each tell a different
story about load, water, and time. That story decides details
later — bearing repair, flashing design, corrosion protection
— so preserve it in notes before demolition erases it.

Shoring follows Chapter 7 in full: needles and posts on sound
bearing, load transferred evenly without lifting the wall,
checks recorded, the zone cleared. On complex openings, add
one discipline: prove the shoring under a pause. Transfer the
load, wait, recheck your tell-tales and post pads, and only
then begin removal. A system that will move usually
announces it early, while you are still watching instead of
cutting.

Removal is surgical. Take down masonry above the lintel only
as far as the repair requires — enough to free the lintel, reach
sound flashing planes, and rebuild properly, and no farther.
Support or carefully set aside units you intend to reuse,
especially on historic work where matching brick or stone
may be irreplaceable. Cut mortar joints rather than smashing
units. Remove the failed steel in sections if corrosion has
swollen it tight against surrounding masonry; forcing a
swollen section out in one piece can split the bearing and the
pier. As each layer comes out, inspect what it reveals: the top
of the backup wall, hidden conduit or piping, voids where
mortar never reached, a second, earlier lintel buried in the
wall. Log surprises and adjust the plan before proceeding.
The wall you planned for and the wall you have are now the
same document — read the real one.

Hypothetical example: On a wide opening in an older
commercial building, removal reveals that one end of the
failed lintel bears not on solid masonry but on a shallow stack
of loose brick over a void, apparently an undocumented
change from decades earlier. A crew in a hurry sets new steel
on the same stack because the schedule says set steel today.
A careful crew stops at a safe shored state, rebuilds the
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bearing properly as described below, and sets steel a day
later on support that will outlast the building's next fifty
years. The day is not lost. The failure is prevented.

Prepare the Bearing, Set the Steel, and
Protect It
No lintel is better than its bearing. The load that the new steel
collects across the opening leaves the steel at its two ends,
concentrated on the bearing areas. If those areas are cracked,
soft, hollow, or too short, the new system begins its life by
damaging the wall that holds it.

Prepare each bearing by removing damaged units and mortar
down to sound material, rebuilding with sound units fully
bedded, and providing a level, full-contact bearing surface at
the correct elevation on both ends — matched, so the steel
sits level without shimming stacks or point contacts. Bearing
length matters: the steel must extend far enough onto sound
masonry at each end to spread the concentrated end load
without crushing or splitting the bearing. Wider spans,
heavier load above, and weaker masonry all argue for more
bearing, not less, and for spreading plates or pads where field
conditions call for them. Where doubt exists about span, load,
or bearing adequacy on a complex opening, that is the
moment to advise the owner to bring in a structural engineer
for review — before steel is set, while the question is still
cheap to answer.

Set the new steel of the field-developed LintelLOCK system
according to the surveyed dimensions and the specific
opening: correct section for the span and load, oriented as
intended, seated fully on both bearings, level, at the elevation
that lets the masonry above rebuild to its proper courses
without forced joints or cut units that weaken the face. Check
the set before any masonry goes back: full bearing contact at
both ends, no rocking, no twist, clearance and cover where
the design of the repair requires it, and the flashing
components — covered fully in the next chapter — positioned
as part of the set, not remembered afterward. On wide
openings, check for camber and deflection expectations
honestly; steel that deflects noticeably under the rebuilt load
will crack the new work just as the failed lintel did, only more
slowly and at your name instead of time's.

Corrosion protection is not an afterthought coat of whatever
is on the truck. Steel above an opening lives in a wall that will
get wet again despite everyone's best flashing work, because
walls are exterior systems in weather. Clean, properly coated
steel, with coating repaired where handling or setting
damaged it, and with attention to the bearing ends and any
cut edges, is what separates a repair measured in decades
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from one measured in years. Keep dissimilar materials from
creating avoidable corrosion problems, keep the steel from
sitting in trapped water by detailing the flashing and drainage
as the next chapter describes, and never bury bare,
unprotected steel in new masonry and call the burial
protection. Mortar is not a coating. It holds moisture against
steel as readily as it sheds it.

Composite example: Two neighboring wide openings receive
new steel in the same week. On the first, bearings are rebuilt,
steel is fully seated and coated, and flashing is integrated at
the set. On the second, the steel is set on the old cracked
bearing to save half a day and the coating damaged during
setting is left untouched. Five years later the first opening is
unremarkable, which is the goal. The second shows fresh
staining at one end, because the bearing settled, the steel
twisted slightly, and water found the unprotected spot.
Permanent work is permanent only when the invisible steps
are done.

Rebuild the Masonry, Cure, and Strike in
Order
Rebuilding is where the repair either becomes part of the wall
or remains a patch sitting in it. Lay units to the original bond
and coursing unless the original pattern itself contributed to
the failure and the plan, reviewed where needed, changes it
deliberately. Bed joints full, head joints full, no furrowed beds
that leave voids over the steel. Tool joints to match the
surrounding work and to shed water. Keep the cavity, backup,
and any insulation or backing in their intended condition as
you rise — debris dropped behind the new work becomes a
moisture bridge and a future diagnosis you will not enjoy
making.

Build in lifts that respect the new steel and the fresh mortar.
Loading green masonry hard and fast by rebuilding the full
height in a rush, stockpiling units on the new work, or
removing shoring to free posts for another job are all ways to
make fresh work carry weight before it can. Mortar gains
strength over time, not over enthusiasm. Follow the mortar
maker's guidance and sound field practice for curing
conditions: protect fresh work from driving rain that washes
joints, from rapid drying in hot wind that starves the cure,
and from freezing where it occurs. In Texas summer heat,
that often means shading, light moisture care as appropriate
for the materials in use, and scheduling the heaviest work
away from the worst of the afternoon — for the mortar's sake
as well as the crew's.

Weep holes and flashing terminations are finished as part of
the rebuild, verified open and correctly placed before
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scaffolding comes down, not drilled as an apology later.
Chapter 9 covers the water system in detail; here, the rebuild
rule is simple: if the rebuild buries, blocks, or reverses any
part of the drainage path, the rebuild is wrong no matter how
clean the face looks.

Striking the shoring is the mirror of setting it: deliberate,
even, and in order. Confirm first that the rebuilt masonry and
bearings have cured sufficiently for the load they are about to
receive, that flashing and weeps are complete, and that
nothing in the new work depends on a post staying one more
day. Then ease the load from the posts onto the new lintel
gradually and evenly across the opening, a little at a time,
watching tell-tales, joints, and the steel line as the wall comes
to rest on its permanent support. Remove posts and needles
in the reverse logic of their installation, filling and repairing
needle holes fully as you go so they do not become water
paths. If any movement, cracking, or sound from the wall
concerns you during the strike, stop, re-support, and reassess.
A strike can be paused. A collapse cannot be unpaused.

After the strike, inspect again at a short interval — days later,
and ideally after the first good rain — for new cracking, joint
opening, staining, or ponding at the bearing ends. Record the
final state with photographs matched to your survey
photographs. The owner receives a clear summary: what was
found, what was replaced, how the bearing and flashing were
handled, and what to watch in the coming seasons. That
record, kept honestly, is the difference between a repair that
can be trusted and maintained and one that must be guessed
at by the next mason — who, on a complex building, may be
you, ten years older and grateful for your own notes.

Chapter 9: Water Above the
Opening — Flashing Systems That
End the Cycle
Ask a failed lintel why it failed and, nine times in ten, the
honest answer is water. Steel does not rust in dry walls.
Mortar does not soften and crumble in dry walls. The cycle
that brings a mason back to the same opening every few years
runs like this: water enters above the opening, reaches the
lintel, corrosion begins, rust expands to many times the
volume of the steel it came from, the expansion lifts and
cracks the masonry above, the cracks admit more water, and
the corrosion accelerates until the lintel can no longer carry
its load. Replacing the steel without breaking the water cycle
does not end that story. It restarts it with newer steel.

This chapter is about the system that ends the cycle:
through-wall flashing, end dams, drip edges, and weep holes
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working together as one drainage path, at the head of the
opening and at shelf angles above it. After 50 years of
hands-on field experience in Texas, I treat flashing not as an
accessory to lintel work but as half the repair. The steel
carries the load. The flashing keeps the steel alive.

Through-Wall Flashing, End Dams, and Drip
Edges
Real flashing crosses the wall. That sentence decides most
flashing questions before they are asked. A membrane, metal
sheet, or combination system that extends from the backup
wall through to the exterior face, lapped and sealed at its
joints, collects water traveling down inside the wall and
delivers it to the outside. Anything that stops short inside the
wall — a partial flashing, a bead of sealant at the face, a
coating on the exterior — may slow water for a season, but it
does not collect and discharge the water that is already in the
wall system, and in time that water finds the lintel below it
anyway.

Install through-wall flashing above the lintel as a continuous
pan for the opening. The back leg turns up against the backup
wall high enough that wind-driven water running down the
cavity cannot hop over it, and it is secured and sealed to the
backup so water stays on the pan rather than behind it. Joints
in the flashing are lapped in the direction of flow, sealed as
the system requires, and kept to the fewest number the
opening allows; every joint is a future inspection point, so
place them thoughtfully and build them carefully. The pan
slopes to the outside. Flashing installed level holds a thin
sheet of water against the wall. Flashing installed sloping
inward is worse than none at all, because it collects water
from a wide area and delivers it efficiently to the interior.

End dams are the detail that separates a pan from a tray with
open ends. At each end of the flashing, the material turns up
and is sealed to form a dam, so collected water cannot run off
the end of the flashing into the wall beside the opening —
which is precisely where the lintel bearing sits. Water
dumped at the bearing rots the bearing masonry, corrodes the
lintel end where its load concentrates, and stains the interior
corner in a way owners often misread as a roof leak. Form
end dams at the correct height, seal their corners completely,
and position them so the bearing stays dry while the pan still
drains freely through its face. On wide openings, confirm the
dam and the bearing rebuild from Chapter 8 agree with each
other; details drawn or planned separately have a habit of
occupying the same inch of wall.

The drip edge finishes the path. Where flashing exits the face
of the wall, it should project slightly and turn down to form a
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drip, so water leaving the pan breaks free and falls clear
instead of curling back under the flashing by surface tension
and re-entering the joint below. A flashing edge buried flush
in a mortar joint, or worse, turned up at the face, will deliver
its collected water straight back into the wall it was meant to
protect. Keep the drip clear of sealant, mortar droppings, and
paint bridges after installation. A drip painted shut by a later
coating job is a failure scheduled by someone who never knew
the detail existed, which is one more reason the owner's final
summary from Chapter 8 should name the flashing and drip
as features to preserve, not cover.

Hypothetical example: A long lintel is replaced with excellent
steel, new through-wall flashing, and careful bearings — but
no end dams, to save an hour. The first hard, wind-driven rain
collects water on the pan, runs it to both ends, and discharges
it into the wall at the bearings. Within two seasons, staining
appears at both interior corners and the bearing mortar at
one end is soft. The steel in the middle is fine. The repair is
failing at its ends for want of two small upturned details. End
dams are not trim. They are the ends of the system.

Weep Holes and the Difference Between
Sealant and Flashing
Collected water needs an exit that is open on the day of the
first rain, not an exit that exists in intention. Weep holes are
those exits: openings at the base of the flashing pan, at the
level where water collects, spaced regularly along the
opening so no section of pan has to push water far to drain.
Place weeps directly above the flashing, in the course the
drainage plane serves, at a spacing close enough that a single
blocked weep does not flood a long section — and then verify
every weep is actually open before the scaffold drops. Mortar
droppings are the great blocker of weeps. A wick, a rope
section, or a formed weep device can help keep a drainage
path through the joint, provided it is installed in the joint as
the work rises rather than stuffed in afterward. Probe each
weep gently, clear it, and record the check. A weep you did
not test is a hope, not a hole.

Weep holes are never caulked shut to make a facade look tidy,
and they are never the place a well-meaning painter seals
because they look like gaps. Owners should be told, in plain
language, what the weeps are and why they must stay open.
Water that cannot leave at the weeps leaves somewhere else
— through the interior face, through the bearing, or through a
crack it creates by staying where it does not belong.

Now the distinction this chapter insists on: sealant joints and
flashing are different tools doing different jobs, and confusing
them is expensive. Sealant is a maintenance material with a
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service life measured in years. It bridges a joint between
materials, accommodates small movement, and sheds water
at the surface for as long as its adhesion and flexibility last —
and then it must be removed and renewed. Flashing is a
drainage system built into the wall, intended to last the life of
the repair, that manages water inside the wall whether the
surface sealant is new or aged. A repair that substitutes a
bead of sealant at the head of an opening for real flashing has
an expiration date set by the sealant, and when it expires,
water goes directly to the steel. Use sealant where it belongs:
as the outer joint treatment where the design calls for it,
tooled properly, over correct backing, never packed deep into
the cavity as a substitute dam, and never bridging the weep
path or the drip. Then tell the owner it is a maintenance item
with a renewal interval, so its eventual aging is a planned task
rather than a discovered leak.

Composite example: Two similar openings are repaired in the
same year. The first receives through-wall flashing, end dams,
a drip, and open weeps, with a modest sealant joint at the
face. The second receives new steel and a generous,
beautifully tooled sealant joint with no flashing behind it. For
three years the second opening arguably looks better. In year
four its sealant splits at one corner during a cold stretch,
spring rains reach bare steel for a full season before anyone
notices the hairline split, and the cycle from the start of this
chapter begins again. The first opening's sealant also ages —
and nothing happens, because behind it the flashing keeps
collecting and discharging water as designed. That difference
is the whole argument.

Head Flashing at Shelf Angles and Why
New Steel Alone Fails Again
On larger and multi-story buildings, openings often sit below
shelf angles — horizontal steel angles that carry masonry at a
floor line and interrupt the wall's drainage. Everything said
about lintels applies at a shelf angle with interest, because
the angle collects water from the full height of wall above it,
its horizontal leg forms a long trough, and its supports and
attachments create penetrations where water concentrates.
Head flashing at a shelf angle must collect water above the
angle and discharge it through weeps below the course it
serves, with end dams at terminations, columns, and changes
of direction, and a drip that throws water clear of the face
below. Where masonry below a shelf angle shows rust
staining, displaced joints, or cracking that steps out from the
angle line, read it as a flashing failure first and a masonry
failure second. Rebuilding that masonry without rebuilding its
flashing is scheduled repeat work.

Pay particular attention to continuity where systems meet.
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Flashing above a lintel that discharges onto a shelf angle
detail that discharges into an unflashed joint has not solved
the wall; it has moved the wet spot down one floor. Walk the
whole drainage path on paper or in person, from the top of
the wall section to the final drip, and ask at every step: if a
gallon of water arrives here, where does it go next, and what
carries it? Every answer should name a material and a slope,
not a hope and a sealant.

Which brings the book back to its central promise above the
opening. A new lintel without flashing fails again for reasons
that are not mysterious: water remains in the wall, water
reaches unprotected or even well-protected steel in quantity
and stays there, corrosion expands, masonry cracks, and
water enters in greater quantity. The timetable varies with
exposure — a windward elevation in driving rain runs the
cycle faster than a sheltered one — but the direction never
varies. Conversely, a sound lintel protected by a complete
flashing system lives in a wall that manages its water: rain
still enters the outer wythe, as it always will, but it is
collected, dammed at the ends, dripped clear at the face, and
wept out at the base before it can sit on steel and begin its
slow work.

So finish every complex opening the same way you would
want your own work finished. Survey the water path as
carefully as the load path. Shore with discipline, set the
field-developed LintelLOCK system on bearings built to
receive it, protect the steel, rebuild the masonry fully,
integrate the flashing as part of the set, verify every weep
with your own hand, strike the shoring in order after a real
cure, and inspect after the first rain. Then write it down for
the owner.

Above the opening, nothing is hidden once you learn to look.
The cracks map the load. The stains map the water. The
flashing — present and complete, or absent and improvised —
tells you whether the last repair was built to end the cycle or
merely to restart it. Build the kind that ends it.

Chapter 10: Knowing the Line —
When to Stop and Bring In a
Structural Engineer
There is a line on every complex building where field
experience stops being enough on its own. Knowing where
that line sits is not weakness. It is the mark of a professional
who intends to still be in business, and still be trusted, ten
years from now.
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I will state this plainly at the start of this chapter, because
everything else in it depends on it: I am not a licensed
engineer. I do not hold a Professional Engineer license, and I
do not present myself as one. My authority in this trade comes
from 50 years of hands-on field experience in brick, masonry,
and foundation work across Texas — opening walls, reading
cracks, removing failed lintels, and putting buildings back
together so they stay together. That experience is real, and it
is valuable. It is also not the same thing as a license to design
structural systems or to stamp drawings. When a job crosses
into design, calculation, and life-safety responsibility, that
work belongs to a licensed structural engineer. My job is to
recognize that moment early, bring the right engineer in, and
give that engineer clean field information to work from.

This chapter is about that recognition. On a simple
single-story garage opening with a rusted lintel and stable
brick above it, an experienced mason knows the work cold.
On a taller, older, altered, or actively moving building, the
same confidence can become a liability if it is not paired with
judgment. The lintel is never just a piece of steel. It is
carrying a load path, and when that load path is uncertain,
changed, or failing in more than one place, you stop and get
help before you remove anything else.

Referral Thresholds Every Pro Should
Memorize
Build yourself a short list of thresholds, and do not negotiate
with it in the field when the pressure is on to keep moving.

Refer the job, or pause for an engineer review, when the
opening is wide and the load above it is heavy or unclear. As
spans grow, so do deflection, bearing demands, and the
consequences of a small misjudgment. A narrow window lintel
and a wide storefront or multi-car opening are not the same
problem scaled up. They are different problems.

Refer when bearing is compromised. If the brick or masonry
at either end of the lintel is crushed, hollow, spalled through,
stepped out of plane, or bearing on material you cannot
identify with confidence, you do not have a sound place to
land a new lintel. Replacing steel without resolving bearing
just moves the failure to the ends.

Refer when you find hidden or altered structure. Cut joists,
added openings, removed piers, steel that was never sized for
the addition above it, a second story added over a first story
that was never built for it, signs of a prior fire, or framing that
has been notched and patched more than once — all of these
mean the load path you see is not the load path the building
started with. You cannot forensically read a building that has
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been changed in ways no one documented and then pretend
the original logic still applies.

Refer when the foundation is part of the story. Lintel distress
that lines up with foundation movement — doors racking on
the same wall line, stair-step cracking that continues below
the opening to the grade beam, separation at corners —
points to a system problem. At Metro Foundation Repair,
foundation work means pressed concrete piles only, and even
that work has its own limits and evaluation process. A lintel
replacement that ignores moving support underneath it will
not hold, no matter how well the masonry above it is rebuilt.

Refer when the wall itself is a structural system you cannot
fully assess from the surface. Thick multi-wythe walls with
deteriorated inner wythes, unreinforced masonry on older
commercial buildings, parapets with widespread through-wall
cracking, and walls that sound hollow over large areas when
tapped all deserve a second, licensed set of eyes before
demolition begins.

A useful field rule: if you cannot explain, in plain language,
exactly what is carrying what, all the way to the ground, you
are not ready to remove the existing support. Stop, document,
and refer.

Active Movement and Life-Safety Signs
Some signs do not call for a referral next week. They call for a
stop today.

Active movement shows itself in fresh, sharp crack edges with
no paint or dirt bridging them, cracks that have reopened
after a prior repair, tell-tale monitors or tape markers that
have torn, doors and windows that worked last season and
now bind, and new sounds — popping, groaning, or grit falling
inside a wall cavity. Seasonal movement in Texas clay soils is
real, and experienced pros learn its rhythm. Active,
accelerating, or one-directional movement is different. It
means the building is still going somewhere, and removing a
lintel in the middle of that travel removes one of the few
things tying the opening together.

Life-safety signs raise the stakes further. Treat these as
stop-and-secure conditions: a lintel deflected so far that brick
units are sliding or the arching action above the opening has
visibly broken down; loose units overhead where people walk,
park, or gather; a parapet leaning out of plane over a
sidewalk or entry; cracking that passes through multiple
floors on the same line; separation between a wall and the
floor or roof structure behind it; and any condition where a
section of masonry could fall if the remaining support shifts
during your work. On multi-story buildings, the fall energy
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and the number of people exposed below change the decision
entirely. What might be a manageable repair on a single-story
ranch becomes a public-safety problem three stories above a
busy entry.

In those conditions, the professional sequence is short. Stop
demolition. Shore only if you are trained and equipped to
shore safely and the shoring itself does not create a new
hazard. Keep people clear of the fall zone. Document from a
safe distance. Call the owner, explain what you found in plain
language, and bring in a structural engineer, and where
required, the local building official. Do not let a schedule, a
tenant opening date, or an owner who wants a cheaper
answer talk you past a sign your eyes already understood.

Hypothetical example: A two-story mixed-use building shows
a deflected lintel over a ground-floor entry, fresh cracking
running through the second-floor window above it on the
same vertical line, and loose brick at the parapet. Treating
that as three separate small repairs misses the point. As a
single pattern, it is a referral on first sight, with the entry
protected until the engineer has seen it.

How Pros Work With an Engineer — Not
Around One
Good engineers do not slow good masons down. They make
the hard jobs defensible, buildable, and safer for everyone on
site.

Bring the engineer in early, before you have priced yourself
into a corner or promised the owner a method. An early site
walk costs far less than a redesign after demolition has
exposed a condition no one planned for. Be specific about
what you need: assessment of the load path, sizing or
confirmation of the replacement support, bearing details,
shoring requirements, sequencing limits, and any monitoring
the engineer wants before, during, or after the work.

Respect the division of labor, and say it out loud to the owner
so there is no confusion later. The engineer designs and takes
responsibility for the structural design. You, the contractor,
take responsibility for means, methods, workmanship, and
executing the work as designed. Neither role replaces the
other. I do not redline an engineer's detail in the field because
it is inconvenient, and I do not ask an engineer to bless a
shortcut I have already taken. If a detail cannot be built as
drawn because of a hidden condition, I stop, photograph it,
and ask for a revised detail. That conversation, documented,
is professionalism. Silent substitution is how failures are born.

Ask questions until the detail is clear in your hands, not just
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on paper. How much bearing, on what material, prepared
how? What temporary support, in what sequence, removed
when? What tolerances for level and plane? What should you
watch for that would mean stopping and calling back? A pro is
not embarrassed to ask. A pro is embarrassed only when he
guesses on something load-bearing.

Finally, keep the engineer informed as the work opens up.
Hidden conditions are normal on complex buildings. A quick
photo set and a short call when the wall reveals something
new protects the owner, the design, and your own record.
Engineers remember contractors who bring them clean
information early. Those are the contractors they recommend
by name.

The Documentation an Engineer Actually
Needs
An engineer cannot help you from a vague description and
one blurry photo taken from the truck. Bring a package that
respects their time and lets them see what you saw.

Start with context: full elevations of the wall, not just tight
shots of damage, with the opening located in the building, the
stories above and below identified, and north or a street
reference noted so orientation is never in doubt. Add
measured dimensions — opening width, lintel length and
bearing at each end if visible, wall thickness if known, crack
widths at their widest points, and the amount of deflection or
out-of-plane movement measured against a straightedge or
string line, with the tool visible in at least one photo for scale.

Add close documentation: each end bearing, the underside of
the existing lintel, corrosion section loss, the condition of
mortar and units directly above the opening, flashing and
weep conditions, and any prior repairs in the same area.
Photograph before you touch, as you open, and at each stage
where a hidden condition appears. Date and label everything.
An unlabeled photo folder of two hundred images is almost as
unhelpful as no photos at all.

Add history, stated honestly as history: what the owner or
manager reports about leaks, prior movement, additions, and
earlier repairs, labeled as reported information, not as your
verified finding. Add your own observations separately, in
your own words: where you probed, what you found, what you
did not open and therefore do not know. That honesty about
the boundary of your knowledge is exactly what a good
engineer values most in a field partner.

Close the package with your specific questions, listed one by
one. An engineer who can see the building through your
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documentation, and who knows precisely what decisions you
need, can respond faster, charge the owner less for
wandering, and give you a detail you can actually build.
Knowing the line, and documenting up to it well, is not
stepping back from the work. It is how complex work gets
done right.

Chapter 11: Documenting,
Bidding, and Defending Complex
Work
Complex lintel work is sold twice. It is sold once before the
job, when the owner agrees to a scope and a price, and it is
sold again after the job, when someone — an owner, a
property manager, a buyer, an insurer, or an engineer — asks
what was actually done and why. Documentation is the bridge
between those two moments. Without it, even excellent
workmanship becomes a story no one can verify. With it,
honest work defends itself.

In 50 years of Texas field work, I have learned that the
contractors who get in trouble on complex buildings are
rarely the ones with the least skill in their hands. They are the
ones with the thinnest paper. They bid from memory, opened
walls without photographs, agreed to changes in a hallway,
and finished with an invoice that described three days of
structural masonry work in one line. When a question came
later, they had nothing to stand on but insistence. This
chapter is the discipline that prevents that: forensic
documentation, scopes that protect both sides, honest
allowances for what no one can see yet, and pricing that tells
the truth about risk.

Forensic Photo and Report Discipline
Treat every complex job as if a knowledgeable stranger will
need to understand it a year from now, without you in the
room. That stranger test shapes everything.

Photograph in a fixed sequence, the same way every time, so
nothing depends on memory or mood. Start wide: the full
building, the full elevation, the street and entry context. Move
to the wall: the entire wall plane containing the opening,
straight on and at an angle so out-of-plane movement reads
clearly. Move to the opening: full opening, then each bearing
end, then the lintel underside, then the masonry field above.
Move in close: cracks with a ruler or crack gauge in frame,
corrosion with a coin or tape for scale, mortar condition,
flashing, weeps, and any water staining that explains how the
failure got its start. Repeat the same angles after opening,
after removal, after the new support is set, and after the
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masonry is rebuilt and tooled. Before, during, and after, from
the same viewpoints, is what turns photos into evidence
instead of souvenirs.

Write the report while the building is still in front of you. A
good field report is plain and separated into three parts that
must never blur together: what was observed, what was
measured, and what is recommended. Observed means what
your eyes and hands verified — a rusted lintel flange thinned
to a knife edge at midspan, hollow-sounding brick at the left
bearing, a prior hard-cement repoint over softer original
mortar. Measured means numbers with methods — opening
width, deflection against a string line, crack width, bearing
length exposed. Recommended means the work you propose,
and where a structural engineer is involved, whose design
governs which part. Keep reported history labeled as
reported. "The manager reports a leak since 2019" is honest.
Stating that leak history as your own verified fact, when you
arrived this morning, is not.

Label files the day they are taken, back them up before you
leave the site, and keep the job file together: photos, report,
proposal, signed scope, engineer correspondence where
applicable, change orders, and final photos in one place. On a
disputed job, the contractor who can produce a dated,
ordered file in ten minutes settles questions that drag for
months for the contractor who cannot.

Composite example: On a multi-opening commercial facade,
the crew photographed and labeled each opening separately
— north elevation, opening three, left bearing, before removal
— instead of pooling all images in one folder. When the owner
later questioned whether a particular cracked bearing had
been rebuilt or left as found, the dated sequence for that
single opening answered the question in one viewing, with no
argument and no ill will on either side.

Scopes That Protect Both Sides
A good scope is not a shield for the contractor. It is a clear
agreement that protects the owner from surprise and the
contractor from open-ended obligation, and it does both by
being specific.

Name the work precisely: which openings, on which
elevations, what is removed, what support system is installed
— for lintel replacement work under the LintelLOCK
approach, described plainly as a field-developed system built
from decades of field practice — what masonry is rebuilt,
what flashing and weep provisions are included, what mortar
matching standard is expected, and how the finished plane
and finish will be judged. Name what is not included with
equal clarity: interior repairs, unrelated facade repointing,
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foundation work, glass and frame work, painting, or repairs to
openings not listed. Most disputes I have witnessed began not
with bad work but with two honest people holding two
different pictures of what "fix the front" included.

Write the hidden-conditions clause into every complex scope,
in plain language the owner can understand before signing.
Opening a wall on an older building can reveal deteriorated
backup, damaged bearing, hidden steel, water damage, or
prior alterations that no surface inspection could confirm. The
clause should say that such conditions, when found, will be
documented with photos, brought to the owner promptly, and
addressed only under a written change order or a pre-agreed
allowance procedure — never silently absorbed, and never
silently billed after the fact.

State the standards and the limits honestly. Mortar color
matching on weathered buildings is a best-effort craft
outcome influenced by age, exposure, and original materials;
say so. Existing out-of-plane conditions in surrounding
masonry that the scope does not rebuild will remain; say so.
Where an engineer's design governs, name that relationship.
An owner who signs a scope that told the truth has very little
to dispute later, and a contractor who wrote it has very little
to fear.

Allowances for Hidden Conditions
On complex lintel work, pretending you can see through brick
is the fastest way to lose money or lose trust — usually both,
in that order. Allowances are how honest contractors price
the unknown without guessing at it or gambling on it.

Use an allowance when a condition is likely, its exact extent is
unknowable until opening, and the unit of repair is definable
in advance. Rebuilding deteriorated bearing masonry beyond
the exposed ends, replacing additional deteriorated backup
units, or extending flashing repair beyond the opening are
classic allowance items. Define each allowance with a unit —
per opening, per bearing, per square foot of rebuilt backup —
a unit price, and a not-to-exceed discussion held before work
begins. Photograph the condition that triggers the allowance
at the moment it is exposed, get the owner's or manager's
acknowledgment in writing, and track allowance use on the
invoice as its own line, with photos available on request.

Do not bury risk inside allowances that are really certainties.
If you already know from probing that a bearing is gone, price
it in the base scope and say why. Allowances used as a
low-bid trick — a thin base price fattened later by predictable
"surprises" — is a practice owners learn to smell, and
property professionals talk to each other. The allowance is a
tool for genuine unknowns, handled transparently. Used that
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way, it lets you bid competitively on what you know and fairly
on what no one yet knows, without asking either side to
pretend.

Hypothetical example: A proposal carries the base lintel
replacement at a fixed price, plus a stated allowance for
rebuilding hidden backup deterioration at a named unit price,
triggered only by photographed conditions and written
acknowledgment. The wall opens clean on one opening and
deteriorated on the next. The first allowance goes unused and
is never billed. The second is documented, acknowledged, and
billed at the agreed unit. The owner pays more on one
opening and nothing extra on the other, and trusts the
process on both — because the process was agreed before
anyone saw inside the wall.

Pricing Complex Lintel Risk Honestly
Price the job you actually inspected, not the job you hope it
turns out to be.

Complex work carries real cost drivers that simple
per-opening pricing hides: access and protection on occupied
buildings, shoring and sequencing, staged openings so a
building is never left unsupported beyond the plan, engineer
coordination, matching materials on older masonry, and the
slower pace that careful forensic work demands. Name those
drivers in your own estimating, even if the proposal
summarizes them, so a low number never tempts you to
recover margin by cutting the very steps that make the work
safe and lasting.

Price risk where risk actually lives. A sound wall, a standard
span, and straightforward access is one price conversation.
The same span over an entry on a multi-story building with
compromised bearing, active water entry, and deteriorated
backup is another, and the difference is not padding — it is
labor, material, protection, and responsibility that a
professional can explain line by line. If an owner asks why
your number is higher than a simpler bid, the answer is the
documented condition of their building, walked through photo
by photo. Contractors who can explain a price from evidence
rarely need to defend it from suspicion.

Hold change-order honesty as a hard line. No change without
documentation, no documentation after the fact, no verbal
extras folded quietly into a final invoice. When a hidden
condition appears, stop that portion of work, photograph it,
price it, get written approval, then proceed. When you make
an error — a mismeasured unit, a damaged finish, a delay that
is yours — own it in writing and absorb what is yours to
absorb. That single habit, repeated over years, builds the kind
of reputation among property professionals that no
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advertising can buy. Complex work is defended the same way
it is won: with a clean file, a clear scope, and a price that told
the truth from the first day.

Chapter 12: Failure Autopsies —
Patterns Pros Learn to Prevent
Every failed lintel I have ever removed taught a lesson that
was available before the failure, usually for free, in the form
of a small sign someone walked past. Failure autopsies are
how pros collect those lessons without having to pay full
tuition on their own jobs. You study the pattern — water, load,
bearing, material, workmanship, maintenance — until the
early signs become as familiar as faces.

The cases in this chapter are composite and hypothetical
teaching cases, built from patterns that repeat across Texas
buildings. They are not accounts of specific customers or
specific addresses, and no real property should be recognized
in them. Read each one the same way: what failed, what
allowed it to fail, what the early sign was, and what a
professional does differently on the next building that shows
that sign.

Autopsy One and Two: Water Did the Work,
Steel Took the Blame
Composite example: The sagging storefront. A ground-floor
commercial opening develops a visible sag at midspan,
cracked mortar joints stepping up from both top corners, and
rust staining bleeding down the face below the lintel line.
Removal reveals a lintel whose bottom flange has lost much of
its thickness to corrosion, worst at the center third. The easy
story is "the steel wore out." The autopsy tells the truer story:
flashing above the opening was discontinuous, weeps were
blocked by a later repoint that sealed the bottom joint solid,
and water entering the wall from a failed parapet cap above
had nowhere to go except onto the steel, where it sat for
years. The lintel did not fail first. The water management
failed first, and the lintel was simply the part that paid for it
in public. Prevention: on every lintel assessment, trace the
water before you judge the steel. Cap, flashing, weeps, and
the joints above the opening are part of the lintel system, and
a replacement installed under the same unmanaged water
path is a replacement scheduled to fail on the same timetable.

Hypothetical example: The garage that rusted from the inside.
A residential garage lintel looks sound from the street except
for a hairline crack and a faint stain, but tapping along the
underside gives a hollow, flaky answer over most of its length.
The wall cavity had been collecting condensation and leak
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water against unprotected steel, and corrosion expanded
inside the section, quietly cracking the masonry it carried
from within. Expansive rust can exert enormous pressure —
the steel grows as it corrodes, lifting and splitting the very
masonry it supports, which is why early rust-jacking cracks
parallel to a lintel should never be dismissed as cosmetic.
Prevention: probe the underside, not just the face; treat
staining plus a parallel crack as a corrosion investigation, not
a caulking job; and when you replace, protect the new steel
and restore the drainage path so the cavity stops feeding the
failure.

The shared lesson of both cases deserves its own line: sealing
the visible crack while leaving the water source untouched is
the most common false repair in this trade. It makes the wall
look cared for while the mechanism of failure continues,
hidden, at full strength.

Autopsy Three and Four: Bearing and
Deflection, the Quiet Partners
Composite example: The new lintel on old ends. A
replacement lintel, sound and correctly sized, is set on the
original bearing at both ends without rebuilding them. Within
a few seasons, cracking returns — not at midspan this time,
but crushing and stepping at one end, where the bearing
brick, already deteriorated behind the face, slowly gives way
under concentrated load. The autopsy is uncomfortable
because the headline work was done well. The failure lived at
the interface no one renewed. Bearing is not a detail at the
edge of the job. It is half the job. Prevention: expose, assess,
and rebuild bearing as a named scope item on every complex
replacement; photograph the bearing you land on; and where
bearing material is doubtful and the load is significant, that is
a referral-threshold condition under the rules of Chapter 10,
not a judgment to bury inside a wall.

Hypothetical example: The wide opening that moved a little,
then a lot. A wide opening is fitted with a support that is
adequate in strength but limber in service, and the masonry
above it is rebuilt before any deflection under load has
settled. Hairline cracking appears at the corners almost
immediately and is pointed up as settlement. It reopens. It is
pointed again, harder, and the harder mortar concentrates
stress until units themselves begin to crack. The pattern here
is a serviceability failure wearing the disguise of a
maintenance nuisance. Masonry is stiff and unforgiving of
movement; a support that bends noticeably under the load it
carries will keep announcing that fact through the wall above
it, no matter how many times the announcement is repointed.
Prevention: respect deflection as a design-level concern on
wide spans, coordinate sizing with a structural engineer
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where the span or load calls for it, sequence the rebuild so
the support is carrying before the masonry above is
completed, and never chase recurring corner cracks with
harder mortar as a substitute for understanding why the
opening is moving.

Autopsy Five and Six: Mortar, Movement,
and the Repair That Fought the Building
Composite example: The hard patch on a soft wall. An older
building built with soft brick and lime-rich mortar is repointed
in patches with a hard, dense modern mortar by a
well-meaning crew. The patches look sharp for a year. Then
the brick faces around them begin to spall, edges crumble,
and moisture that once passed harmlessly through the soft
joints is now trapped and driven through the units
themselves, where freeze and salt action break them from
inside. Above openings, where movement concentrates, the
hard joints crack the units instead of flexing with the wall.
The autopsy lesson is a materials law: a repair mortar must be
compatible with, and never harder than, the masonry system
it joins. Strength in the bag is not strength in the wall.
Prevention: identify the original mortar character before
specifying its replacement — this is core MortarMagic
discipline, matching color, composition, and behavior
together — and treat any older, softer wall as a compatibility
problem first and a pointing job second.

Hypothetical example: The crack that was a joint doing its job.
A long wall with no functioning movement joints telegraphs
its seasonal stress to the weakest points — the corners of its
openings — where cracking recurs on a yearly rhythm,
opening in one season and closing in another. Successive
repairs treat each opening as an isolated lintel problem until a
wider reading of the building shows the wall itself has
nowhere to move. The lintels were carrying the blame for a
wall-length movement problem. Texas heat, sun-driven
expansion on long elevations, and clay soil movement cycles
make this pattern common enough that every pro should test
for it before condemning hardware. Prevention: read the
whole elevation before pricing the single opening, distinguish
live seasonal cracks from progressive failure by their pattern
and rhythm, document that distinction for the owner, and
scope the actual mechanism — which may involve joint work,
monitoring, a foundation evaluation where soil movement is
implicated, or an engineer referral — rather than repeatedly
replacing sound supports under a moving wall.

The Prevention Checklist Pros Carry
Forward
Close every autopsy by converting it into a check you will
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actually perform, or the study was just storytelling. These are
the checks these patterns produce, stated plainly enough to
use on a ladder.

One, trace the water to its source and its exit before judging
any steel: caps, flashing, weeps, joints, and staining, in that
order, on every assessment. Two, probe the steel you cannot
see — underside, ends, and section loss — and treat staining
with a parallel crack as corrosion until proven otherwise.
Three, expose and judge bearing at both ends as a primary
scope item, and rebuild or refer wherever bearing is doubtful
under real load. Four, respect span and deflection: wide
openings and heavy loads get design-level attention, correct
sequencing, and no cosmetic chasing of movement cracks.
Five, match mortar to the wall that exists — never harder
than the system it repairs — and match color and behavior as
one decision, not two. Six, read the whole elevation and the
whole building before condemning a single opening:
movement joints, parapets, foundation lines, and prior
alterations all testify. Seven, photograph and label in a fixed
sequence so the next professional — or the same professional,
a year later — can autopsy your work and find it sound. Eight,
know the line from Chapter 10 and honor it early: active
movement, multi-story patterns, life-safety signs, and
unexplained load paths get a licensed structural engineer,
promptly and without apology.

No building fails all at once. It fails in a sequence of small,
readable events, most of them announced in advance to
anyone trained to look. The professional advantage is not
stronger hands. It is earlier reading, honest documentation,
and the discipline to fix causes instead of faces. Learn these
patterns here, on paper, and you will recognize them out
there, on brick, while they are still cheap to correct.

One final habit ties all six autopsies together: revisit your own
finished work when you have the chance. Drive past a
complex job a year later, and five years later, and read it
again with the same forensic eyes you would turn on a
stranger's failure. Are the joints sound? Is the staining
absent? Are the corners quiet? Pros who schedule that kind of
honest revisit learn faster than pros who only ever study other
people's mistakes, because their own buildings become their
continuing education. Keep notes from those revisits in the
job file, beside the original photos, so the comparison is
documented rather than remembered fondly. A trade that
studies itself this way gets safer, steadier, and harder to fool
with every passing season.

Conclusion: Carry It Right, and It
Carries for Good
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A lintel is a promise a building makes at its most vulnerable
place. Every opening interrupts the wall, and something has
to carry the load across that interruption, quietly, in all
weather, for longer than any of us will stand in front of it.
When that carrying is done right, nobody notices. Doors swing
true. Windows sit square. The brick above an entry does its
work decade after decade without asking for attention. That
invisibility is the reward of this trade, and it is earned entirely
in the moments when cutting a corner would have been easy
and no one was watching.

Across this book, the same principles kept returning, because
on real buildings they are the only principles there are. Read
the load path before you touch the support, all the way to the
ground. Trace the water before you judge the steel, because
water writes most failure stories and steel merely signs them.
Respect bearing as half the job. Match your materials to the
wall that exists, not the wall you wish existed. Document what
you found, what you measured, and what you did, in a file that
could defend your work to a stranger a year from now. Price
the risk honestly, handle the hidden conditions in the open,
and know the line where field experience calls in a licensed
structural engineer — and honor that line early, as a
professional, every time.

None of that requires genius. It requires discipline on
ordinary days, on hot days, on the days when the owner is
pressing for a lower number and the wall is pressing back
with surprises. The buildings that fail early were rarely failed
by a single dramatic error. They were failed by small
surrenders: the flashing left discontinuous because the
scaffold was already up, the bearing left unexamined because
the steel was already on the truck, the crack sealed because
the water question was inconvenient. Carry it right means
refusing those surrenders, one decision at a time, until refusal
is simply your habit.

It also means remembering what the work is for. Above every
opening is a load, but below it are people — families moving
through a garage door a thousand times a year, customers
under a storefront, tenants under floors they trust without
thinking. Our trade holds up the literal weight over their
heads. That is worth doing carefully, worth documenting
honestly, and worth handing to the next generation of masons
in better shape than we found it. Fifty years in Texas brick
and masonry have taught me that a reputation is just a long
record of openings that never made the news.

So take the checklists, the autopsies, and the thresholds in
this book out onto real elevations and use them until they are
reflex. Photograph before you touch. Measure what others
estimate. Ask the engineer before you need rescuing. Write
the scope you would want to sign as an owner. And when the
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wall opens and shows you something you did not expect, treat
it as the building telling you the truth at last — then answer it
with the best work you know how to do.

There is also a duty to the people coming up behind you in
this trade. The young mason on your crew is learning more
from what you tolerate than from what you say. If you stop for
the engineer when the signs call for it, document when it
would be faster not to, and rebuild a doubtful bearing when
no one would have known the difference, that young mason
learns what professional actually means. If you do the
opposite, that lesson is taught just as thoroughly, in the other
direction. Complex work is where the next generation decides
whether this trade is a craft with standards or just a race to
the invoice. Teach it as a craft.

And there is a plain business truth underneath all the craft
talk in this book: doing it right is the durable way to make a
living at it. Owners and property professionals remember who
told them the truth about a hidden condition, who priced a
risk honestly and then honored that price, and whose work
still looks sound when the next contractor photographs it
years later for a different project. That memory is worth more
than any single job won by a thin bid and defended with thin
paper. The work compounds. So does the reputation, in
whichever direction you build it.

So this book closes where it opened: above the opening, with
weight to carry and a choice about how to carry it. Make the
choice that lets the building, the people under it, and the
professional who did the work all stand straight for a long
time.

Carry it right, and it carries for good.

Resources & Next Steps
If a building in your care is showing the signs this book
describes — sagging or rust-stained lintels, stepping cracks
above openings, loose or bowing masonry, water entry at the
wall, or movement you cannot explain — the next step is a
documented, professional assessment before the pattern gets
more expensive or less safe. Start with the team whose field
work this book is built on:

Travis Nech has spent 50 years in brick, masonry, and
foundation work across Texas. He owns and operates
Champion Brick Repair, Metro Foundation Repair,
LintelLOCK, MortarMagic, and WhiteStone Construction.
 
• Champion Brick Repair — brick & masonry repair,

Dallas–Fort Worth —
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[championbrickrepair.com](https://championbrickrepair.co
m) — (817) 900-6324 

• Metro Foundation Repair — pressed concrete pile
foundation repair —
[metrofoundationrepair.com](https://metrofoundationrepair
.com) — (817) 523-1540 

• LintelLOCK — the field-developed lintel replacement
system — [lintlerepair.com](https://lintlerepair.com) —
(469) 730-0650 

• MortarMagic — mortar color matching & the Mortar
Bucket —
[mortarmagic.netlify.app](https://mortarmagic.netlify.app) 

• WhiteStone Construction — stone, ranch & property
work, Hamilton TX country — (254) 723-5040 

For lintel concerns specifically, reach the LintelLOCK team
through lintlerepair.com or (469) 730-0650. For brick and
masonry repair across Dallas–Fort Worth, contact Champion
Brick Repair. For foundation evaluation involving pressed
concrete piles, contact Metro Foundation Repair. Bring your
photos, your measurements, and your questions — that is
exactly the kind of start this book has tried to teach.

About the Author
Travis Nech has spent 50 years with his hands in Texas
masonry — as a working mason first, and then as the
owner-operator who still reads walls the way he learned to
read them on his earliest jobs: by looking carefully, measuring
honestly, and respecting what the building is trying to say.
The work has taken him from single-family brick repairs to
complex multi-opening commercial buildings across
Dallas–Fort Worth and the Hamilton County country he calls
home ground.

Over those decades he built five working brands, each one
answering a specific need he kept meeting in the field:
Champion Brick Repair for brick and masonry repair, Metro
Foundation Repair for foundation repair using pressed
concrete piles, LintelLOCK as his field-developed system for
lintel replacement, MortarMagic for mortar color matching
and the Mortar Bucket, and WhiteStone Construction for
stone, ranch, and property work. The brands are separate
because the problems are separate, but the standard across
all of them is the same standard this book teaches: document
it, carry the load honestly, and know the line where a job calls
for a licensed structural engineer.

He wrote this book for the experienced pros and property
professionals who carry the same responsibility he does — the
weight over other people's doorways — and who want that
work to outlast them. His authority on the subject is the
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authority of the field itself: 50 years of openings assessed,
lintels replaced, bearings rebuilt, and lessons collected,
including the ones the failed work taught.

Travis Nech has spent 50 years in brick, masonry, and
foundation work across Texas. He owns and operates
Champion Brick Repair, Metro Foundation Repair,
LintelLOCK, MortarMagic, and WhiteStone Construction.
 
• Champion Brick Repair — brick & masonry repair,

Dallas–Fort Worth —
[championbrickrepair.com](https://championbrickrepair.co
m) — (817) 900-6324 

• Metro Foundation Repair — pressed concrete pile
foundation repair —
[metrofoundationrepair.com](https://metrofoundationrepair
.com) — (817) 523-1540 

• LintelLOCK — the field-developed lintel replacement
system — [lintlerepair.com](https://lintlerepair.com) —
(469) 730-0650 

• MortarMagic — mortar color matching & the Mortar
Bucket —
[mortarmagic.netlify.app](https://mortarmagic.netlify.app) 

• WhiteStone Construction — stone, ranch & property
work, Hamilton TX country — (254) 723-5040 
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