Walk any block in San Francisco and you can read a city’s structural history in the crawlspaces. Soft-story Victorians with long
garage openings, stucco-clad 1920s apartment buildings on brick piers, midcentury infill squeezed onto sand and bay mud, and
newer construction tucked between them all. The common denominator is ground that moves. The Bay Area will shake again.
What matters for a homeowner is not fear, but sequence and judgment: a disciplined path from foundation inspection to reparr,
then earthquake retrofitting that fits the building, the soil, and your budget.

I have stood under sagging floor beams while a Muni bus rumbled past and watched the joists shiver. I have seen a $10 tube of
polyurethane caulk seal a water path that had been rotting a mudsill for a decade. I have also watched a client spend five figures
on a partial fix that did little because the root problem sat three feet away, unaddressed. This guide lays out how to approach
foundation inspection and foundation repair in San Francisco, and how to dovetail that work with earthquake retrofitting so the
house and the ground make peace with each other.

What moves first, soil or structure?

San Francisco’s neighborhoods rest on a patchwork of soils. Bedrock in parts of Pacific Heights, dunes and loose sands in the
Sunset and Richmond, engineered fill m Mission Bay, clay lenses in the Mission and Bernal, deep bay mud along the eastern
waterfront. Two houses that look identical from the sidewalk can experience different forces because of what lies below. In
practice, this means two things. First, you assess the soil profile before estimating what retrofits will achieve. Second, you match
the retrofit to the vulnerability: lateral weakness at the ground story, poor load paths from roof'to foundation, deteriorated
connections at the sill and cripple walls, or inadequate anchorage to the concrete.

A property on shallow bedrock may accept epoxy-set anchors at modest embedment with predictable performance. A house on
bay mud is a different animal: more uplift and racking, and a higher likelihood that global settlement dominates the story. A good
foundation inspection makes these differences visible in the choices you make.

Starting at the curb but ending in the crawlspace

A reliable assessment begins outside. Look for pavement displacement, gaps between stairs and the building, steps or patios that
have tilted, and the way stormwater drains away from the foundation. The outside tells you where water and soil pressures are
likely at work. Inside, let the house talk to you: doors that bind in certain seasons, cracks that migrate year to year, sloping floors
that sharpen near the front garage opening, or diagonal cracks from window corners that keep returning after paint.

Then get into the crawlspace or basement. In San Francisco, most meaningful clues hide where you need a headlamp and knee
pads. You are looking for wood condition at the mudsill and rim joists, corrosion on anchor bolts, spalling or softening concrete,
out-of-plane cripple walls, missing blocking between floor joists at the perimeter, and signs of past movement like split shims,
staggered pier stacks, or separating posts and beams. A tape measure and a smartphone with a clinometer app are enough to map
slopes and wall heights. Document everything. A set of 30 photos with notes and a simple sketch becomes your baseline, and it is
surprisingly persuasive when you interview contractors or file for permits.

When a foundation inspection becomes an engineering problem

Not every crack is a threat. Hairline shrinkage cracks in concrete, especially older mixes with larger aggregate, often look worse
than they are. Repeated stair-step cracking in masonry or a continuous horizontal crack along a stem wall tells a different story.
The threshold for bringing in a structural engineer is not religious. I call one when I see any of the following: cripple walls taller than
about 4 feet with no sheathing, a garage-level soft story with wide openings and little return wall, anchor bolts that are undersized
or spaced too far apart over long runs, or any sign that the building has moved out of plumb more than about one inch in ten feet. |
also bring an engineer into the conversation when the house sits on suspect soils or there is evidence of differential settlement that
you can measure across rooms.

Engineers save money when they focus the scope. Their details will specify hardware and layout, which closes the door on vague
bids and helps you compare apples to apples. In San Francisco, if you plan an earthquake retrofitting scope that materially affects
lateral systems, you will likely need an engineer’s drawings to satisfy the Building Department, particularly for soft-story conditions
or when adding plywood shear walls and new holdowns.

The anatomy of San Francisco vulnerabilities



Soft-story conditions define a big part of the city’s risk. The classic scenario is a two or three story wood-frame building with a
garage or storefront at street level and apartments above. The large opening removes lateral bracing at the very level where
earthquake demand is highest. A well-targeted retrofit introduces new shear walls or steel frames at the ground story, redistributes
forces, and ties the diaphragms together.

Cripple walls are the short stud walls between the foundation and the floor framing in many prewar houses. In older construction,
these walls often lack structural sheathing, relying on stucco or nothing at all to brace them. Earthquake retrofitting here means
adding plywood shear panels with proper nailing patterns, installing blocking, and anchoring the mudsill to the foundation. The
result looks underwhelming to the untrained eye. It is one of the highest return-on-effort upgrades you can make.

Anchorage is often missing or deficient. Many pre-1950 homes have few or no anchor bolts tying the mudsill to the concrete.
Some have bolts with minimal embedment or washers the size of quarters that punch through during strong shaking. Modern
details call for holdowns at the ends of shear walls, new bolts or epoxy anchors at correct spacing, and plate washers that
distribute force properly.

Water is the silent partner in most failures. A retrofit is only as strong as the wood and concrete you anchor into. If gutters dump
water next to a foundation or irrigation soaks a side yard, you get decay at the sill and efflorescence on the stem wall. Fix drainage
before you pin the structure to the concrete, or you will bolt hardware to a sponge.

Earthquake Brace and Bolt in the Bay Area context

California’s Earthquake Brace and Bolt program helps homeowners pay for qualifying retrofits on older houses that meet specific
criteria, usually dwellings with cripple walls on a raised foundation. The grants are modest compared to full soft-story work but
make a real difference for single-family homes with the classic perimeter crawlspace. In San Francisco and nearby Bay Area
cities, participation can offset a chunk of cost for a code-compliant retrofit that follows standardized plans, often drawing from the
International Existing Building Code and California’s residential guidance.

From a contractor’s perspective, EB&B jobs go smoother when the scope aligns with their prescriptive details: sill anchorage,
cripple wall bracing with plywood, and proper connections for load path continuity. If your home needs custom engineering due to
rregular geometry or tall cripple walls, you can still borrow the EB&B design logic even if you do not qualify for the grant.
Inspectors in the city are familiar with these details, which helps with approvals.

Repair first, retrofit second, cosmetics last

It is tempting to start where you live, on the main floor you see every day. Stronger logic is to start where the structure meets the
ground. Foundation repair that addresses moisture, weakened concrete, or missing elements should come before any earthquake
retrofitting. You cannot build a reliable load path onto damaged components. Once the base is sound, retrofit work has something
to bite into. After the structure is tied together, you can return to interior finishes and exterior stucco or siding without tearing open
new work later.

I have corrected more than one retrofit where a contractor followed a checklist with shiny hardware but left a rotted sill plate in
place because the scope was limited. That is throwing money at fasteners while the wood fails under them. Replace damaged
wood first, even if it stem wall foundation means shoring and temporary removal of sections of wall. The nspector will appreciate
that sequencing, and it shows up in performance when the ground moves.

How much will it cost and how long will it take?

Single- family homes with accessible crawlspaces and short cripple walls often retrofit for a five-figure sum that starts in the mid
range and climbs with complexity, access, and repair needs. Soft-story apartment buildings can range much higher, especially
when steel frames or new concrete footings are required. Labor in San Francisco is expensive, and access can add days, not
hours, to a job. A typical brace and bolt scope may take a week or two of site time once the permit is in hand, with another few
weeks on either side for drawings, permit review, and scheduling. Full soft-story retrofits run on a different clock, from initial
engineering through final inspection often stretching over several months, with construction in the six to twelve week range
depending on the building,
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Think in bands, not absolutes. A clean crawlspace with 24-inch clearance, dry perimeter, and straight runs of foundation lets a
crew move quickly. The same house with 12-inch clearance, steam pipes, and a jumble of utilities will slow every step. If the
concrete is suspect and needs new stem wall segments, you will add mobilizations for excavation, forming, pours, and curing.

Choosing who does the work in a city of specialists

San Francisco has contractors who do nothing but foundation repair and earthquake retrofitting. That focus matters. Ask to see
permits and addresses for past work, not just photos. Look for details in their proposals that tell you they have crawled your
house: exact counts of bolts and holdowns, specified nailing patterns for shear panels, notes on clearance and temporary shoring.
Vague line items that say brace cripple walls and anchor foundation invite change orders.

If you engage a structural engineer, keep them mnvolved through construction. A 20-minute site visit when the walls are open can
prevent an expensive misstep and builds trust with the inspector. For small brace and bolt jobs, a competent retrofit specialist who
follows standard plans may be sufficient. When the building is irregular, tall, or on suspect soils, the engineer earns their fee.

Permits, inspectors, and the rhythm of the San Francisco Building
Department

Permitting is not a hurdle to dread. Done right, it is a chance to record the quality of work that adds value. For prescriptive
earthquake retrofitting of single- family homes, many scopes can move through over-the-counter review when the plans are
complete and details match city guidelines. Soft-story retrofits require engineering and typically go through full review. The
mspector will care most about the sequence: anchor bolt nstallation and epoxy procedures, plywood installation with nailing
patterns before cover, and access to view holdown hardware. Coordinate inspections so critical elements remain visible. If your
contractor proposes to sheath and cover areas before nspection, push back.

The city often updates guidance after earthquakes elsewhere, adjusting priorities or clarifying details. Contractors who work
across the Bay Area keep up with these changes. Lean on that knowledge. It saves trips, and time is money.

Matching retrofit details to common San Francisco house types

For a single-family Edwardian on a brick and concrete foundation with 18 inches of crawlspace, the most effective steps often
include replacing deteriorated sill sections, adding sill gaskets where missing, installing new anchor bolts with 2 1/2 inch square
plate washers, and sheathing cripple walls with 15/32 structural I plywood in segments that meet nailing and edge distance
requirements. Blocking between joists ties the floor diaphragm to the new shear panels, and metal clips or straps help connect
joists to the rim and the rim to the sill. Ifaccess is tight, plan for selective excavation from outside or removal of small interior floor
sections to work safely.

For a Marina-style house with a large front garage opening and living space above, you address the soft-story condition with a
combination of new shear wall segments along the sides and rear, and possibly a steel moment frame at the front opening. This
requires new footings and precise coordination since utility lines and existing thresholds complicate placement. The retrofit is
surgical and may include temporary support for the upper floors. Done correctly, you retain the garage opening while gaining
stiffhess that changes how the building shakes.

For midcentury homes on steep lots with split levels and partial basements, irregular geometry demands custom engineering.
Horizontal and vertical irregularities mean forces collect in corners where you did not expect them. Here, load paths matter more
than brand names. You often find yourself tying framing across steps in the floor, reinforcing collectors, and ensuring that the
diaphragm transfers load into the strengthened walls without detouring through weak links.

The repair details that carry weight

Many failures start not with dramatic fractures but with small gaps in detailing. Older foundations often lack a sill sealer between
the concrete and the wood. Over decades, wicking introduces moisture that softens the sill and mvites termites. When you replace
sill segments or install new hardware, add a capillary break. Where foundation walls vary in height, step the shear panels and
match holdown placement to avoid eccentricity. In garages, avoid cutting too much of the existing slab to add footings without



planning how to reintroduce water control. A trough along the wall becomes a wet line unless you re-establish slope and joint
sealing,

Epoxy-set anchors are common in retrofits. Their performance depends on hole cleanliness, embedment depth, edge distance,
and cure time. Inspectors in San Francisco watch this step carefully. Dry-fit your layout, drill with proper bit size, clean holes
thoroughly with brush and air, and respect the manufacturer’s temperature and time requirements. Rushing an anchor that will
carry uplift during a quake is the definition of false economy.

Sequencing the work so life can go on

Most homeowners stay put during brace and bolt projects. Dust and noise concentrate in the crawlspace and occasional interior
corners. Soft-story projects are more intrusive, especially when steel or new shear walls cut into garage spaces, utility lines, or
habitable rooms. Plan for periods without parking, minor trenching at the perimeter, and temporary relocation of laundry or water
heaters if they live in the work zone. Communicate with neighbors if party walls or shared driveways are nvolved. The city is
dense. Good notices and predictable hours keep peace.

Schedule around wet seasons when possible. Winter work adds moisture management headaches and slows exterior concrete. If
the project must run through the rains, invest in tarps, temporary gutters, and pump protections. These small moves preserve
materials and morale.

Insurance, financing, and value on resale

Standard homeowners insurance does not cover earthquake damage. Separate earthquake policies exist, but premiums and
deductibles can be high. Retrofit work does not guarantee premium reductions, yet brokers and underwriters often note
improvements, and some carriers consider them when pricing. More tangible is the value during sale. In the Bay Area, a recent,
permitted earthquake retrofitting scope backed by photos and inspection records reads well in disclosures. Buyers remember the
Marina District stories. They want to know the house will ride out a moderate quake with doors that still open.

Financing can come from home equity, city programs, or the Earthquake Brace and Bolt grant where applicable. For larger soft-
story projects, building owners sometimes coordinate assessments or pass-throughs to tenants per local rules. Check current San
Francisco regulations before you assume recovery options.

How to prepare your home for a foundation inspection

A thorough foundation inspection depends on access. Clear the perimeter outside so an inspector can see grade and drainage.
Inside, identify all crawlspace hatches. Remove stored items blocking them. If the crawlspace is tight, consider renting a low-
profile creeper board and providing adequate lighting. Gather any past permits, engineering drawings, and contractor notes. A
short pre-brief saves time and focuses the visit on change since the last work.

One short list helps most homeowners move from vague worry to tangible action.

e Walk the exterior after a heavy rain and note where water flows and stands. Photograph pooling near foundations,
downspouts, and steps.

¢ Open every interior door and window in the same day and note where they bind. Mark crack locations in pencil with the
date.

¢ Locate and open all crawlspace and basement access points ahead of time. Place a bright work light and keep pets away.

* Measure floor slopes with a simple smartphone app and record where the steepest changes occur.

¢ Gather any records of past foundation reparir, earthquake retrofitting, or drainage work, and have them ready for review.

What happens after the first round of work

Even the best earthquake retrofitting does not freeze a house in time. Wood breathes, soils swell and shrink, and owners alter their
homes. The value of the iitial project multiplies when you maintain it. Keep water off the foundation and out of the crawlspace,
maintain gutters, and test sump pumps if you have them. Revisit the crawlspace every year or two with a flashlight and your old
photo set. New cracks or moisture patterns usually announce themselves early and cheaply if you look.



If you plan a remodel later, mvolve your retrofit contractor or engineer in the early design phase. Removing walls, shifting stair
openings, or adding large windows can undo the lateral system you just improved. With a few strategic details, the new work can
strengthen the building instead of weakening it.

A note on expectations during a large earthquake

No retrofit guarantees perfection. The goal is life safety and repairability. In a moderate event, a well-retrofitted San Francisco
house should stay on its foundation, keep egress paths clear, and limit damage to finishes that can be repaired without rebuilding
the structure. In a severe event, the same house is more likely to avoid collapse and total loss, but it may still need significant
work. This realism is not defeatist. It is how you balance cost, disruption, and benefit in a city where every square foot and every
day of construction counts.

Local wisdom that pays for itself

On one Marina project, an owner wanted to pour new decorative concrete at the same time as footing work for a steel frame.
The schedule looked efficient. We delayed the decorative pour until after inspections and initial cyclic loads from construction
traffic. Within a week, utility trenching at the curb caused minor settlement. The deferred pour saved a costly cosmetic reparr.
Another case in Glen Park involved a brace and bolt job where the crew nearly started sheathing a cripple wall that hid an old
plumbing leak. We insisted on moisture readings and opened the wall two studs wider. The sill was blackened and soft, yet still
carried the load because of habit, not strength. Replacing that sill changed the performance of the entire wall line. Neither of these
decisions required exotic hardware. They required patience and a bias for sequence.

Bringing it together for your Bay Area home

San Francisco’s housing stock rewards owners who take structure seriously. Start with an honest foundation mspection,
preferably with someone who can translate what they see into a scope. Fix water first, then damaged wood and concrete. Layer
i earthquake retrofitting that suits the vulnerabilities of your house, whether that means a straightforward earthquake brace and
bolt scope in a crawlspace or a fully engineered soft-story solution at the garage level. Work with specialists who know the city’s
soils and permitting culture. Keep records and photographs. Maintain what you build.

The ground will move. Your job is to make sure your home moves with it, in a way that brings you back inside after the shaking
stops with a to-do list measured in weeks and thousands, not years and hundreds of thousands. That is what success looks like in
the Bay Area, one crawlspace at a time.



