The Bay Area doesn’t negotiate with seismic risk. It reminds you with a neighbor’s hairline plaster crack that widened after a
midnight jolt, a tilted fence you swear leaned less last year, or a garage door that sticks when the ground shifts a fraction and the
frame follows. Anyone who has lived through a sharp M4 aftershock knows that the difference between a shrug and a red tag
often comes down to what was done before the ground woke up. The Earth plays offense. Retrofitting is your defense.

The statewide Earthquake Brace + Bolt program is a good baseline for many pre-1979 homes, particularly those with cripple
walls and unbolted mudsills. I have specified and built plenty of EBB-compliant upgrades across San Francisco, the Peninsula,
and the East Bay. They work, and they are worth doing. But they are not the whole story. Real houses rarely match the diagrams.
A smart plan looks beyond the kit to the actual conditions under your floors, the character of your site, and the way your home
was assembled over the decades.

What a quake really does to a house

It doesn’t just shake. It yanks, twists, and tries to move your structure sideways while the foundation wants to stay put. Lateral
loading moves in waves. One corner can be two inches out of phase with the other side. If your house has irregular mass - an
extra story over the garage, a heavy tile roof, an unbraced chimney - those pieces become hammers attached to a flexible frame.

I remember a Marina District crawl where the cripple wall bracing looked decent on paper, yet the homeowner’s main beam had
rotated a few degrees, pulling fasteners in a zipper line. The house didn’t collapse, but it shifted far enough to shear a gas line.
That is a typical pattern when lateral loads find the weakest link instead of being channeled through a continuous path.

When we retrofit, that is the target: a continuous load path, from roofto ground, where forces move predictably through
connected components rather than improvising their own route.

The EBB baseline, and where it falls short

EBB focuses on three essentials in common light- frame homes: bolt the mudsill to the foundation, brace the cripple walls with
plywood shear panels, and connect the floor framing to the braced crawlspace walls. Done right, you get a stronger lower box
that resists racking,

In San Francisco and older Bay Area neighborhoods, the baseline can miss situations that increase risk:

* Soft-story conditions: a tuck-under garage or large openings with minimal shear walls.

Irregular plans: L-shaped footprints, step-down additions, or split levels with discontinuous shear lines.
Unreinforced masonry: chimneys, garden walls, and, in rare cases, old foundation stem walls.
Nonstandard foundations: brick or stone piers, shallow footings on fill, or heavily deteriorated concrete.
Hillside homes: tall cripple walls, downhill posts, and sloped lots with differential settlement tendencies.

Any one of these can overpower the EBB scope. That doesn’t mean EBB is wrong, only that it is a starting layer, not the whole
assembly.



Start at the ground: how to think about your foundation

Foundations in the Bay Area are a grab bag. I have seen 100-year-old concrete that tested stronger than some 1980s pours, and
I have seen mudsills resting on dust and hope. Before buying hardware, invest in a thorough foundation inspection. The inspection
should go beyond a flashlight tour. Probe with an awl for wood rot. Measure crack widths, not just note them. In older San
Francisco homes, it’s common to find a patchwork of stem walls, brick chunks, and concrete piers stitched together over
generations. The question is not simply whether you can bolt to it, but whether it can hold a bolt to design loads.

Ifthe concrete is sandy, honeycombed, or less than about 12 inches wide at the stem wall, anchors may not meet capacity. In
those cases, a foundation repair discussion is not a luxury. You might need localized underpinning, new stem wall segments, or a
continuous grade beam added to create good anchorage. The cost step feels steep, but I have seen small, strategic upgrades, like
replacing 10 linear feet of crumbling stem wall at a corner, reduce projected lateral drift by half in modeling and prevent the need
for a full perimeter replacement.

Soils matter as well. Much of the Bay shoreline sits on fill or bay mud. Parts of the Richmond District and the Marina share legacy
fill issues. The hills add their own complications; look at Glen Park and Bernal for steep lots where one side of the foundation is
hungry for lateral bracing. If you are in a mapped liquefaction zone, plan for conservative anchorage and consider drifts larger than
typical. On hillside lots with tall cripple walls, taller posts, or shear walls exceeding reasonable aspect ratios, an engineer may
recommend holdowns with longer embedded anchors, or a steel frame at a garage opening. These are not overreactions. They
are calibration to conditions.

Wood that earns its keep

Mudsills are the handshake between wood and concrete. I still find untreated old-growth mudsills with excellent hardness and no
decay, but that is the exception. Rot at the sill often hides behind stucco or in corners where grade is high and drainage is lazy. If
you can dent it with an awl, replace it. No anchor will make a soft sill carry load. New sill plates should be pressure-treated,
isolated from concrete with a sill gasket to limit moisture wicking, and set flat. Use the right washers: square shear plates or 3-
inch-diameter plate washers distribute force better than the old cut washers. This is where small details pay big dividends.

Cripple wall sheathing is another detail that separates strong from decorative. Full-height plywood with tight nailing, blocked
seams, and consistent edge distances will beat a patchwork of narrow panels and missed studs every time. We sometimes
supplement with Simpson Strong- Wall or steel moment frames when openings or tall cripple walls leave too little room for wood
shear.

Beyond the crawlspace: stack the load path

You can bolt a house beautifully at the bottom, then watch the upper stories squirm. Good retrofits look at how roof diaphragm
forces get to the braced walls. In older Bay Area homes, roof and floor sheathing is often straight diagonal board, which behaves
differently than modern plywood. As long as it is nailed well and covered appropriately, it can perform, but transitions matter.
Where an addition meets the original structure, tie the diaphragms with straps or blocking so that one side doesn’t slide past the
other. I have opened walls and found two framing systems meeting at a plaster joint with nothing more than friction holding them
together.

For soft-story garages, I advise homeowners to think like the force: it will head toward the big opening, rack the narrow
sidewalls, and pivot the overhead header out of plane. A prescriptive brace and bolt in the back crawlspace does little for that
front frame. A steel moment frame at the garage opening, or a pair of narrow, engineered shear panels with holdowns, changes the
story. It redirects loads into the slab and stem walls with purpose. This is where engineering fees feel well spent. A stamped design
for a soft-story condition is not a luxury in San Francisco’s wind-exposed neighborhoods and along corridor streets where
buildings see high drift demands.

An honest look at chimneys, fireplaces, and heavy finishes

Unreinforced masonry chimneys fail early and often. In the 1989 Loma Prieta quake, collapsed chimneys accounted for a large
share of falling debris njuries in San Francisco and the Peninsula. If you have a full-height brick chimney without internal
reinforcement, consider bracing at the roofline and attic at minimum, or full removal if it is already cracked or leaning. Modern gas



mserts can often be reconfigured with a metal flue, letting you keep the look without the mass. It’s not just about collapse, either. A
chimney that rotates a few inches can rip open the roof and let water in ahead of winter storms. That damage bill can rival
structural repairs.

Heavy finishes matter. Clay tile roofs are beautiful and durable, but they add significant mass. That mass translates directly to
seismic demand at the foundation. If you choose to keep or install a heavy roof; calibrate your lateral system accordingly: more
robust holdowns, additional shear wall length, and careful attention to diaphragm nailing.

Crawlspaces, access, and the real-world logistics

I have seen crawlspaces so tight that you can only turn your head if you exhale first. Good workmanship is hard won in those
spaces. Plan for access. If your crawlspace is a rat maze of ducts and errant wiring, budget time to clean it up. The best shear
panel on paper is only as good as the nails that reach the studs and the blocking that supports the panel edges. Electric, plumbing,
and HVAC routes need protection plates and clearances, notched studs require reinforcement, and new plywood panels must not
hide junction boxes. When I bid these jobs, I include line items for access improvements because the quality of the retrofit
depends on tit.

Moisture control is structural control. Crawlspace humidity rots sills and corrodes anchors. I recommend a ground vapor barrier,
perimeter drainage checks, and vents or a sealed crawlspace strategy with controlled dehumidification if the lot is consistently
damp. Rust on existing anchors is a warning sign. Replace them before counting them in your lateral capacity.

Permit realities and neighborhood patterns

San Francisco’s Department of Building Inspection, along with city and county agencies across the Bay Area, expects permits for
structural retrofits. Plan checks for soft-story work or steel frames take longer than simple brace-and-bolt permits. Historic
districts may have facade review constraints that affect exterior work, especially if you add new shear panels that change window
proportions at a street elevation. The good news is that inspectors know the local failure patterns. If you are in the Richmond, they
will ask about sand and fill. If you are on Bernal’s slope, they will look for tall cripple walls and hillside anchorage details. Use that
local knowledge to your advantage.

Neighborhood patterns are practical guides. In the Sunset and Parkside, the tunnel entrance homes with garages under living
space often benefit from engineered frames at the front wall. In the Marina, plan for liquefaction and the possibility of differential
settlement. In Oakland’s hills, brace tall posts and consider continuous plywood around crawlspace perimeters with careful
blocking and holdowns. In San Jose’s older tracts, you may find more uniform soils, but also a mix of slab-on-grade and
perimeter foundations that require different approaches.

What a thorough foundation inspection should cover

A proper foundation inspection is not a sales pitch in disguise. It is a diagnosis. The walkthrough should document:

¢ Concrete condition: cracks with measured widths and patterns, surface integrity, and reinforcement evidence where visible.
Wood condition: mudsills, rim joists, beams, posts, and signs of rot, pests, or previous repairs.

Anchorage: presence, type, size, and spacing of bolts or retrofit anchors, and the shape and size of washers.

Lateral system: existing cripple wall bracing, diaphragm materials and connections, and any soft-story features.

Site and moisture: drainage, downspouts, grading, vapor barrier, and ventilation or sealed crawlspace conditions.

Photographs with labeled locations make future work faster and clearer. A sketch of the footprint noting wall lengths available for
shear, plus openings, is worth its weight in steel. If the inspector waves away hairline cracks without measuring, or proposes
anchors without testing concrete quality, keep looking.

Picking hardware that fits the job, not the truck

I see two mistakes a lot: over-anchoring poor concrete and under-anchoring good walls. For uncracked, sound concrete,
expansion anchors and epoxy-set threaded rods both have their place. Expansion anchors go in fast and reliably when edge
distances and spacings are respected. Adhesive anchors shine when you need deeper embedment, have edge distance limitations,



or are in older concrete where expansion could spall. In San Francisco’s varied foundations, adhesive anchors with ICC approval
for cracked concrete usually give better, more consistent performance. They require proper hole cleaning and cure times, and the
mspection must confirm installations if specified. It is not glamorous, but it is what holds the house.

For cripple walls, high-quality, exterior-grade plywood, typically 15/32 or 1/2 inch, with 6-inch edge and 12-inch field nailing
patterns is common, but panel aspect ratio and height matter. Over about 4 feet of height in a cripple wall, you may need
holdowns at the panel ends. On sloped lots, differing heights along a wall line demand carefully sequenced panel placement and
anchorage to keep stiffness consistent and avoid torsion during shaking.

Soft-story realities and the garage opening problem

The classic Bay Area “living over garage” layout puts a large door opening where your strongest wall should be. Plywood alone
cannot make that opening behave like a solid shear wall. An engineered solution, either a steel special moment frame or a
prefabricated shear panel system with high-capacity holdowns, changes the behavior of that wall. I have nstalled both. Steel
frames allow wider openings and cleaner garage use, often with better drift performance, but they cost more and require precise
mstallation and inspection. Prefabricated shear panels can be cost-effective when space allows, but they reduce opening widths.
The trade ends up being budget, clearance, and architectural impact. Either way, tying the frame into the existing foundation with
proper embedment and matching the lateral path to the rest of the structure is critical.

Retrofitting hillside homes without creating new problems

On slopes, the temptation is to overbuild the downhill bracing and forget the uphill side. That creates a torsion problem, where the
stiff side takes all the load while the flexible side lags. I prefer to balance stiffhess along the line: moderate bracing uphill, stronger
bracing downbhill, and consistent diaphragm ties across the floor. Replace spindly posts with built-up posts or steel columns with
proper connections. Where tall cripple walls exist, consider step-by-step shear panels that follow the slope rather than a single tall
panel with a weak axis. And do not ignore the soil. If your downhill piers sit on uncompacted fill, consult a geotechnical engineer
before adding force that will push harder against a questionable base.

Cost, sequencing, and living through the work

People ask for a single number. There isn’t one. In the Bay Area, a straightforward brace and bolt for a typical one-story over
crawlspace might run from the mid four figures to low five figures, depending on length and access. Add holdowns, chimney
bracing, or a steel frame at a garage and you can move into the mid to high five figures. Foundation repair or replacement is its
own tier.

Sequencing work makes it livable. Most retrofits happen from the exterior and crawlspace, so families stay home. The noisier
days are drilling anchors and nailing panels. If soft-story steel is involved, coordmate with neighbors for staging and set aside time
for mspections. Expect two to five days for a basic brace and bolt, a week or two for a complex crawlspace bracing job, and
several weeks if structural steel and foundation work join the party.

Insurance, incentives, and practical paperwork

Insurance carriers in California vary widely on how they price and reward earthquake retrofitting. Some offer premium discounts
for documented brace-and-bolt work, especially if it follows recognized standards. The Earthquake Brace + Bolt grant program
opens periodically, offering a few thousand dollars toward eligible homes in select ZIP codes. It is competitive and not a
guarantee. Keep your permits, inspection sign-offs, and photos. In a claim scenario after a quake, documentation speeds the
process and can prevent disputes over pre-existing conditions.

The small details that separate adequate from resilient

Hardware spacing consistency is not a minor aesthetic choice, it is a structural promise. I walk jobs with a tape and check edge
distances on nails and anchor washers tight to the wood, not floating. I like to see continuous blocking behind plywood seams and
tight fits at corners. I check the transfer points where the floor joists meet braced walls. Plenty of retrofits miss that connection,



leaving sheathed cripple walls that are barely connected to the diaphragm above. LTP4 or A35 framing angles and similar
connectors, used judiciously, lock those joints.

Simple, low-cost upgrades that often get overlooked: strap water heaters to code with two metal straps; install an automatic gas
shutoff valve at the meter; secure tall furniture and bookcases, especially in homes with young children; add flexible gas
connectors to appliances; and check that your house numbers are visible for emergency response after an event. These are not
technically part of earthquake retrofitting, but they reduce secondary damage and chaos when the shaking stops.

When to bring in an engineer, and how to work well with one

If your home has a soft-story condition, irregular plan, hillside foundation, or any significant foundation deterioration, bring in a
structural engineer. Good engineers do not overdesign for sport. They tune stiffhess and strength so you do not create brittle
elements or attract too much force to one corner. Share photos, as-built sketches, and your tolerance for invasive work.
Engineers who work in San Francisco and the wider Bay Area have a feel for local permit expectations and typical detailing
preferences of inspectors. That speeds approvals and reduces change orders. If your contractor pushes for field judgments that
substitute for design decisions in a complex case, press pause and get the engineer’s eyes back on it.

A practical path forward for Bay Area homeowners

The smartest retrofitting strategy is staged, not impulsive. Start with a credible foundation inspection. If the base is sound,
complete an EBB-level brace and bolt with plywood shear panels, proper anchors, and diaphragm ties. If you have a soft-story,
add engineered solutions at the openings. If hillside, balance stiffhess and secure tall elements. Address chimneys realistically.
Control moisture. Document everything.

Retrofitting isn’t a guarantee that drywall seams never crack or that doors never stick after a strong event. It is an investment that
makes injuries less likely, damage more repairable, and downtime shorter. I have revisited homes after quakes where we had
braced cripple walls, tied diaphragms, and added a moment frame at the garage. They had cracks, a few popped baseboards,
and one broken lamp. The neighbors without upgrades had red tags and months of displacement. The contrast is stark when the
ground decides to test post and pier foundation your homework.

If you live in San Francisco or anywhere in the Bay Area, ask three questions today: what is my foundation made of, how is my
house anchored to it, and where are my largest openings relative to my braced walls. If those answers feel shaky, you have your
agenda. Hire people who crawl, measure, and explain, not just sell. Treat the project like a safety system, because that is exactly
what it is.

A short pre-work checklist to set up a successful retrofit

¢ Gather prior permits, engineering drawings, and any old inspection reports for your house.
* Clear crawlspace access points and remove stored items near foundation walls.

¢ Mark utility locations, especially gas and electrical, and plan for temporary shutoffs.

* Take baseline photos of cracks, slopes, and door or window misalignments.

¢ Discuss inspection milestones with your contractor so city sign-offs do not delay work.

After the work: what to maintain and what to watch

Retrofitting is not a one-and-done forever. Wood swells and shrinks, soils settle, and hardware lives in a coastal climate. Walk
your crawlspace every couple of years. Look for rust on anchors, damp soil, torn vapor barriers, and plumbing leaks. Touch test
the shear panels: they should feel tight, not spongy. On the exterior, watch downspouts and grading. A retrofit can outlast you if the
building stays dry and ventilated. If you plan a remodel, bring your retrofit drawings to the designer. New openings or heavy
finishes can change loads. Fold those changes into your lateral system deliberately rather than piecing them together after the fact.

Earthquakes are indifferent to checklists and headlines. They care about physics and follow the paths we give them. Build a clear
path from roof'to ground, on a foundation that is worthy of carrying it, and your Bay Area home stands a better chance of greeting
the morning with the lights still on and the family still under the same roof. That is the quiet payoff of smart earthquake retrofitting,
beyond brace and bolt.
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