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REPAIR IS A TRIAGE SYSTEM
Stabilize the failure, preserve function and avoid hiding structural damage.
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REPAIR EARLY

A five-minute stitch today can prevent a destroyed garment tomorrow.
Repair work should begin with the consequence of failure. Protect life safety, weatherproofing, load-bearing function and mobility before appearance or comfort.

1 REPAIR PRIORITIES

Life safety: damaged climbing, rescue, fire or load-bearing equipment
requires manufacturer or professional guidance - do not improvise
critical structural repairs.

Weather barrier: stop water and wind from reaching insulation and skin.
Mobility: restore footwear, pack suspension, gloves and clothing

needed to move safely.
Containment: stop a tear, seam or delamination from spreading beyond

repair.
Comfort: address noncritical abrasions, pockets and cosmetic damage

after essential functions are stable.

2 BEFORE SEWING OR GLUING

Inspect the entire item; the visible tear may be the final symptom of a
larger failure.

Clean and dry the area. Dirt, oil and moisture weaken stitches, tape and
adhesive.

Unload tension and align edges without stretching the material out of
shape.

Choose temporary, field-stable or permanent repair according to time,
tools and material.

Record repairs on critical gear and reinspect after the next load, wetting
or temperature cycle.

FIELD RULE

A repair is successful when it restores the required function and can be inspected. A hidden failure is merely waiting for worse timing.
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ESSENTIAL FIELD STITCHES
Choose the stitch for load direction, edge condition and access.

EDUCATIONAL FIELD REFERENCE. VERIFY CURRENT LAWS, CONDITIONS, MEDICAL GUIDANCE AND LAND-MANAGER RULES. 3

STITCH WITH PURPOSE

Small, even and locked beats heroic tangles.
Use a needle and thread appropriate to the fabric. Keep tension firm enough to close the repair without puckering or cutting the material.

RUNNING STITCH

Fast temporary closure and basting. Not ideal alone for high stress or a spreading
tear.

BACKSTITCH

Strong hand seam when access is available from one side. Useful for loaded fabric
seams.

WHIP / OVERCAST

Binds an edge and limits fraying. Keep bites far enough from a damaged edge.

LADDER / SLIP

Closes a slit with a low-profile seam. Avoid excessive tension that puckers the
fabric.

BOX-X REINFORCEMENT

Spreads load at a strap or webbing attachment. Use only when the underlying
material is sound.
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FABRIC, GARMENT & SHELL REPAIRS
Match the patch to the stress and the weather barrier.
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ADAPT BEFORE CONDITIONS FORCE IT

Contain first, then rebuild
Round patch corners, extend beyond damaged fibers and avoid creating a hard edge that concentrates stress. Follow product and garment instructions for
waterproof membranes and insulated items.

1 TEARS AND PUNCTURES

Stop the tear tip with a small controlled stitch only when appropriate
for the material.

Align edges without stretching; place the patch on the side best
protected from abrasion.

Extend the patch beyond sound material and round the corners.
Reinspect after flexing, wetting and drying.

2 FAILED SEAMS

Remove only loose thread that interferes with alignment.
Recreate the original seam allowance where possible.
Backstitch high-stress seams and lock both ends.
Do not sew through waterproof layers unnecessarily.

3 WATERPROOF SHELLS AND TARPS

Clean and dry fully; use compatible tape or adhesive.
Patch both sides when the product instructions call for it.
Avoid open flame or uncontrolled heat near coated fabrics.
Test with gentle water before returning to full exposure.

4 SOCKS, GLOVES AND INSULATION

Darn around sound fibers rather than cinching a hole closed.
Prevent hard knots at pressure points inside socks or gloves.
Contain loose insulation before closing the shell.
Preserve loft; a flat repair can create a cold spot.

PATCH GEOMETRY

A patch should be larger than the damaged zone, supported by sound material and shaped without sharp corners. The best-looking repair is not always the
strongest; the load path matters.
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LOAD-BEARING & HARDWARE REPAIRS
Restore function without pretending field work is factory certification.
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TEMPORARY IS A VALID CATEGORY

Name the limit of the repair.
Some repairs preserve a walk-out or protect gear until replacement. Mark temporary work, reduce load and inspect constantly. Never field-certify life-safety
equipment.

SYSTEM FIELD APPROACH LIMIT / RED FLAG

Pack strap or webbing Unload; inspect the anchor; use broad overlap and a box-X or multiple bar tacks through sound
material.

Torn frame, cracked buckle at a primary load point, or fabric
delamination requires load reduction and replacement.

Boot upper or sole edge Clean, dry, align and use compatible adhesive, stitching or wrap without creating pressure
points.

Separated midsole, broken shank, loss of traction or repair
that changes gait.

Tarp / shelter tie-out Distribute load with a broad patch, folded reinforcement, smooth toggle or alternate tie-out. Do not concentrate tension at a new hole or sharp object.

Zipper or buckle Clean track, realign slider, add temporary closure or replace modular buckle if compatible. Forcing a damaged zipper can destroy teeth; primary
harness buckles may be nonrepairable.

Tool sheath / pouch Restore retention and edge protection; keep sharp tools from contacting the repair thread. Discard or redesign if the blade can escape or cut the
wearer.

Cord, line or webbing splice Use the correct knot, splice or replacement for the material and load. Never use an improvised splice for climbing, rescue or
suspension of people.

MARK THE LIMIT

Tag temporary repairs, note the date, material, method and reduced-load rule. Reinspect after every high load, wet-dry cycle, freeze-thaw cycle or long abrasion
event.
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FAILURE MODES & REPAIR KIT
The second failure usually reveals the first diagnosis was incomplete.
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DIAGNOSE THE SYSTEM

Build a repair kit around the actual gear
Carry needles, thread, awl, thimble, compatible tape and adhesive, small scissors, spare cord, webbing, buckle parts, patches, wax and manufacturer-specific items
that match the equipment.

FAILURE SIGNAL LIKELY CAUSE BEST CORRECTION

Stitches pull through fabric Bites are too close to the edge, thread too thin or material
already degraded.

Move into sound material, add a broad backing patch and reduce load.

Patch peels in cold or wet Surface contamination, incompatible adhesive or
inadequate cure.

Clean and dry, warm within product limits, use mechanical
reinforcement or replace.

Repair puckers or creates pressure point Tension too high, patch too stiff or seam geometry
changed.

Remove and restitch with even tension; soften or reposition the
repair.

Boot repair changes gait Asymmetric build-up, hard knot or sole misalignment. Stop and correct; protect feet and reduce travel before secondary
injury develops.

Strap repair stretches under load Thread, stitch pattern, overlap or substrate is inadequate. Unload, increase overlap through sound material and classify the
repair as temporary.

Repeated failure at same location Underlying design, fit, abrasion or load path remains
wrong.

Correct the cause, add chafe protection or retire the item.

REPAIR RECORD

Item; damage; likely cause; temporary or permanent; materials used; load restriction; next inspection; result after wetting, cold, heat or use. A short record prevents
forgotten limits.
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FIELD CARD, RED FLAGS & SOURCES
A practical repair standard for clothing, shelter and carry systems.
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CARRY THE STANDARD

Repair early; replace nothing blindly
Triage by consequence, clean and dry the surface, restore the load path, and state the limit of the repair.

FIELD CHECKLIST

Classify the failure: life safety, weather barrier, mobility, containment or comfort.

Inspect beyond the visible tear for degraded fabric, anchors, hardware and abrasion.

Unload, clean and dry before stitching, taping or gluing.

Use the stitch and thread that match the material and direction of load.

Place patches over sound material with rounded corners and adequate overlap.

Protect waterproof membranes and insulation loft.

Reduce load on temporary strap, boot and shelter repairs.

Never improvise certification of climbing, rescue or person-suspension equipment.

Mark temporary work and reinspect after loading and environmental cycles.

Correct the abrasion, fit or load problem that caused the damage.

STOP / REASSESS

The repair involves climbing, rescue or human
suspension.

Underlying fabric, frame or anchor is rotten,
delaminated or cracked.

Footwear repair changes gait, traction or circulation.
A sheath or pouch can no longer retain a sharp tool.
Adhesive will not cure under field conditions.
The same location fails repeatedly despite repair.

AUTHORITATIVE STARTING POINTS

NPS Ten Essentials
www.nps.gov/articles/10essentials.htm

Repair kit and tools as part of emergency readiness.
NPS Trip Planning Guide
www.nps.gov/subjects/healthandsafety/trip-
planning-guide.htm

Equipment preparation, backup planning and emergency
readiness.
NPS Leave No Trace Principles
www.nps.gov/articles/leave-no-trace-seven-
principles.htm

Minimize camp impacts and pack out synthetic repair waste.

VERIFY BEFORE FIELD USE

Rules, access, weather, emergency procedures and land-use practices change. Confirm local requirements, current forecasts, device registration, medical guidance
and land-manager instructions before deployment.

https://www.nps.gov/articles/10essentials.htm
https://www.nps.gov/subjects/healthandsafety/trip-planning-guide.htm
https://www.nps.gov/articles/leave-no-trace-seven-principles.htm

	Field Sewing, Mending & Gear Repair Guide
	Guide Content

