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WELCOME HOME

Congratulations on Your Home Purchase

A home is often the largest investment most families will make. Proper maintenance and
early identification of potential structural concerns can help preserve property value, reduce
repair costs, and extend the service life of the home.

This guide was prepared by Structural Design Solutions, P.C. to help homeowners better
understand how residential structures perform, what conditions should be monitored,
and when professional evaluation may be beneficial.

While many homes experience minor cosmetic imperfections over time, understanding
the difference between normal aging and conditions that may require further review

can help homeowners make informed decisions.

WHY STRUCTURAL MAINTENANCE MATTERS
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ENGINEERING INSIGHT

Most significant structural repairs begin as relatively minor conditions
that go unnoticed. Routine monitoring and maintenance can often
prevent larger problems from developing.
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THE 9 STRUCTURAL SYSTEMS
EVERY HOMEOWNER SHOULD UNDERSTAND

Your home functions as a complete structural system. Understanding
these components can help identify concerns before they become

costly repairs.

HOMEOWNER TIP

FOUNDATION SYSTEM

Supports and transfers the weight
of the structure into the
supporting soils.

FLOOR FRAMING SYSTEM

Supports occupants, furnishings,
and finishes.

WALL SYSTEMS

Support roof and floor loads while
resisting wind forces

ROOF FRAMING SYSTEM

Protects the structure and
transfers loads safely to
supporting walls.

DRAINAGE & MOISTURE CONTROL

One of the most important systems

affecting long-term structural
performance.

MONITOR FOR

» Cracks

« Settiement

» Moisture intrusion

MONITOR FOR

« Sagging floors

« Excessive bounce
* Unusual movement

MONITOR FOR

» Cracks

« Leaning walls

« Separation at finishes

MONITOR FOR
 Roof leaks

« Sagging framing
= Water staining

MONITOR FOR

« Standing water

« Poor grading

» Crawlspace moisture

Water management is one of the most important

factors affecting the long-term performance of

residential foundations and framing systems

ENGINEERING SOLUTIONS FOR HOMEOWNERS ACROSS NORTH CAROLINA
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UNDERSTANDING

YOUR FOUNDATION

WHY FOUNDATIONS MATTER

The foundation is responsible for transferring the weight of the
structure safely into the supporting soils. When foundations perform
properly, the remainder of the structure typically performs as intended

Soil conditions, moisture, and time can all affect how a foundation
performs. Understanding the type of foundation your home has and
how it functions is the first step in protecting your investment.

COMMON FOUNDATION TYPES

CRAWLSPACE FOUNDATIONS SLAB FOUNDATIONS BASEMENT FOUNDATIONS

Most common in
North Carolina,

BENEFITS BENEFITS BENEFITS

v Accessidle utilities v Lower maintenance v Additional living/storage space
v Easier repairs v No crawispace moisture v Strong structural system

v Improved drainage flexibility concems when properly maintained

v Cost-effective construction

ENGINEERING INSIGHT

Not all foundation cracks indicate structural problems. Understanding
crack patterns and monitoring changes over time is often more important
than the presence of a crack itself.
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FOUNDATION WARNING SIGNS

Hairline shrinkage cracks
Minor settlement from aging
Small drywall cracks

Minor floor unevenness in older homes Hairline shrinkage crack Minor drywat crack

YELLOW - MONITOR

Hairline brick cracks
Reoccurring drywall cracking

C becoming difficult to operate

Slight floor slope change:

Large stair-step brick cracking

Large crack displacement

Rapid crack growth

) \

Photograph foundation cracks annually from the same location
Monitor e often provides valuable information

g structural performance

QUESTIONS ABOUT CRACKS OR SETTLEMENT?

STRUCTURAL DESIGN SOLUTIONS, P.C.
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FOUNDATION CRACK
IDENTIFICATION GUIDE

Not All Cracks Are Structural
Many cracks occur as a result of normal concrete
shrinkage, material expansion and contraction, or
minor settlement over time,

The key factors are:

DIRECTION DISPLACEMENT IS IT CHANGING?

HAIRLINE SHRINKAGE CRACKS
COMMON CAUSE

Concrete shrinkage during curing,
TYPICAL CONCERN LEVEL

MONITOR FOR

« Significant widening
o Water intrusion

* Displacement

VERTICAL FOUNDATION CRACKS
COMMON CAUSE

Minor settlement or shrinkage.

TYPICAL CONCERN LEVEL

v LOW TO MODERATE

ENGINEERING INSIGHT

A crack by itself does not necessarily indicate structural distress.
Changes in crack width or displacement are often more significant
than the presence of the crack.
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_CRACKS THAT MAY REQUlRE

STAIR STEP BRICK CRACKS

SIBLE CAUSES
Foundation settiement
Differential movement
» Moisture-related soil changes

CONCERN LEVEL

HOMEOWNER
v@| CHECKLIST
If a crack:

(] Is widening

(] Has displacement

(] Allows water

intrusion
© MODERATE | .

(0 Continues growing

[0 Appears suddenly

If you checked any

o Lateral soil pressure
of the boxes above,

« Foundation wall movement
» Hydrostatic pressure

© HIGH
MEASURING CRACK WIDTH

Use a crack ga or ruler
to mea the width at the
widest t

< V6" Typical

 Significant structural movement Hypics
Shrinkage

* Ongoing settlement
 Soil instability V16" - 18" Monitor

> /B Evaluation
Recommended
O HIGH -

QUESTIONS ABOUT FOUNDATION CRACKS?

STRUCTURAL DESIGN SOLUTIONS, P.C.
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Protecting Your Home. Preserving Your Investment.




KEEP WATER AWAY
FROM YOUR FOUNDATION —

Water is the #1 contributor to many foundation,
crawlspace, and moisture-related structural concerns.

investment

WHY WATER MATTERS POSITIVE vs. NEGATIVE GRADING

Most residential structural concerns are not caused by POSITIVE (CORRECT)
the structure Aself—they are often related 1o how water >

i . i slopes away
interacts with the soils surrounding the home. Sol S

from foundation.
Excessive moisture can contribute to:

@ Foundation movement @) Soll erosion NEGATIVE (INCORRECT)
o Cranispace moisture Q Wood deteraration Sol slopes toward

foundat
o Brick cracking o Mold and fungal growth 2

FOUR CRITICAL WATER MANAGEMENT SYSTEMS

© currers @ oownspours © rosmve craowe @ oranuace sysTems
Direct roof runoff Carry water away Ground should slope Swales, draing, and drainage
way froen the home. from foundations. away from the house, paths should remain

unobstructed

ENGINEERING INSIGHT

Water management is one of the most effective ways homeowners
can help reduce the potential for future foundation movement.

Most foundation ssues develop over time. Proper water management is the Best wary 10 proloct your home
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DRAINAGE WARNING SIGNS

Nater flows away from ho
No standing water

Clean gutters

Functional downspouts

Dry crawispace

YELLOW -
CORRECT

Minor ponding after

beginning

ving gutters

during storms

Standing water near foundation
Significant e

Water &

Foundation washout

Chronic moisture is:

HOMEOWNER MAINTENANCE CHECKLIST

[} Cloan gutters twice annually [J Check crawispace annually

[ inspect downspout extensions [} Remove debris from drainage paths
[0} Verity pesitive grading [ Monitor erosion after storms

QUESTIONS ABOUT MOISTURE, DRAINAGE,
OR FOUNDATION MOVEMENT?
STRUCTURAL DESIGN SOLUTIONS, P.C

Q. (704) 860-7488 B info@structural-design-solutions.com @ www.structural-design-solutions.com

Photos shown are representative examples. Actual conditions may vary,




CRAWLSPACE HEALTH

~—— The Hidden Structural System Beneath Your Home ———————

WHY CRAWLSPACES
MATTER

The crawispace contains marny
of the structural components
that support your home.

VAPOR BARRIER

Should cover expased sod
and remain in good

ENGINEERING INSIGHT

Many crawispace-related structural concerns begin
@5 moisture problems long before structural damage
becomes visible.

Koop water cut. Protact the structore. Mairtain veatilation, lespect regularty.
mu.o Wood stays strong Good sirflow helps Small ssues are easier
when R stays dry. control humidity. {and less costly) % foc

‘ STrRUCTURAL DESIGN SoLuTIONS, P.C.
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CRAWLSPACE WARNING SIGNS

Dry crawispace . Damaged vapor barrier 1 Standing water
Intact vapor barrier @ oamp sl Fungal growth
No wood deterioration @ Minor condensation £ Wood rot

No standing water o Localized meisture concorns 1 Sagging framing

Excessive moisture
Proper ventilation @ Insulation faling down

Active leaks

COMMON CRAWLSPACE PROBLEMS

(17) STANDING WATER . WO0D ROT o DAMAGED VAPOR BARRIER 4  FUNGAL GROWTH
[ S S — : .
el o

A ‘ _HE "‘?Q\

@ HOMEOWNER MAINTENANCE CHECKLIST SEASONAL TIP

[0 wspect crawispace annually Crawispaces should be
[0 Maintain vapor barrier Inspected after prolonged
: rainfall and during seasonal
[C) Repair plumbing leaks promptly humidity changes.
[0 ¥eep gutters functioning R——
[0 Menitor drainage around home

[ Contact professionals when significant moisture davelops

QUESTIONS ABOUT CRAWLSPACE MOISTURE,
FLOOR SAGGING, OR STRUCTURAL CONCERNS?

STRUCTURAL DESIGN SOLUTIONS, P.C.
‘. (704) 860-7488 info@structural-design-solutions.com @ www.structural-design-solutions.com

Photos shown are representative examples, Actual conditions may vary




ROOF STRUCTURE &
ATTIC MAINTENANCE

The Top Protection for Your Home

The roof and attic system play a critical role
in protecting your home from the elements
and maintaining the structural integrity of
the building.

ROOF STRUCTURAL SYSTEMS

Homes use different roof framing systems ( R
depending on design, span, and load WHY ATTIC HEALTH MATTERS

requirements. @ Protects structural framing

g ROOF TRUSSES (= RAETERS ° Helps prevent roof leaks and water damage

Engneerad systees desigrad Site-bullt systems using ° Supports energy efficiency
10 efficiently span long dstances. Indhvidua rafters and
Comemon in modern homes. cailing joists. Common in 0 Reduces risk of mold and decay

older or custom homes.
@ Extends the life of roofing materials

SN
WHAT TO INSPECT ANNUALLY

ieomciogad INSULATION VENTILATION MOISTURE SIGNS ROOF PENETRATIONS
L) & FRAMING ‘

Check for water stains, Ensure insulation is
339@Ing. o damaged in place and not
sheathing. compressed or wel.

ENGINEERING INSIGHT '

Roof leaks and moisture intrusion are amang the leading causes Look in the affic afler
of structural damage to framing systems. Early detection is key. Wyrmaw

for signs of water
Excossi S0 Can bute 10 wood detarioration, Aungsl groweh, and niruson

reduced structural performance over time.

12 StrUCTURAL DESIGN SoLuTions, P.C.
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ATTIC WARNING SIGNS -

GREEN - YELLOW - A @
GOOD CONDITIONS CORRECT

Minor water staining b Active roof le

ion displaced or thin Extensive water staining

ted ventilation | § Mold or fungal growth
Small amounts of mold ‘ I Sagging roof deck or framing
or mildew ‘ ¥ Damaged or cut structural
Improper modifications members
(e.g., cut framing members) ‘ Excessive moisture

‘4) MOISTURE & CONDENSATION

HOMEOWNER MAINTENANCE CHECKLIST

[7) inspect attic at least once per year () Verdy roof penetrations are seaied
[ Look for sigrs of water intrusion (7] Do not cut or aker structural members
[ Ensure ventilation is clear and batanced [ Contact a professional for significant concems

[ Check nsuistion condion and depth

’ Note: Moisture-refated conditions are often easier and less expensive to address when identified early

QUESTIONS ABOUT YOUR ROOF STRUCTURE OR ATTIC CONCERNS?
STRUCTURAL DESIGN SOLUTIONS, P.C.

R, (704) 860-7488 info@structural-design-solutions.com @ www.structurak-design-solutions.com
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DECKS, PORCHES & ADDITION

Extendmg the Life of Extenor Structures

DECKS
Provide cutdoor Iving space and
e commonly supporied by
wood framing systoms.

WHY EXTERIOR STRUCTURES MATTER ———

Decks, porches, sunrooms, and additions are exposed
to weather year-round and often experence
deterioration faster than interioe portions of the home.

Proper maintenance can help reduce the potential
for structural problems and improve saflety,

COVERED PORCHES
Protect entrances and
Improve cud appeel.

ADDITIONS

Mt have adequate suppoet
Systorms and propas load
pathe.

WHAT TO INSPECT ANNUALLY

Y Y \
STRUCTURAL DECK LEOGER RAILINGS FOOTINGS MOISTURE |
oPQSTS o ocmcmns o o ‘ onwtz
- ﬁ ‘
Check for rot, damage, | Inspect joists and Ensure ledger is Look fior rot, soft
or Insect activity at beams for rot, sagging. | properly astached and wood, staining, of
posts and beams. oc excessive motching. | Mashed 10 prevent signs of prokoaged
water intrusion. moisture exposse.

ENGINEERING INSIGHT
Water intrusion and wood deterioration ave among
the most common causes of deck and porch fallures.

Routine inspections and timely maintenance can significantly extend the life of your exterior structures
and help prevent unsafe conditions.

StruCTURAL DESIGN SoLuTions, P.C.
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—— EXTERIOR SME_WARNING SIGNS —
g O (mm- A @

¥ Solid framing Surface wood deterioration ¥ Significant wood rot
Secure railings Minor settiement ' Sagging framing
No visible deterioration Loose railings ¥ Loose ledger connection
Stable support posts Weathered finishes ! ttlement at support p

| ¢ ovement
Proper drainage Isolated moisture damage ¥ Structural movement

yi = AL ul.\\n

I Unsafe railings

@) wooo ror (2) CORRODED CONNECTORS 4‘1:';_‘) SETTLEMENT

HOMEOWNER MAINTENANCE CHECKLIST SEASONAL TIP
Inspect decks and

[] wnspect deck annually [] Check railings and stairs

porches each spring

before heavy
[ Monier support posts [[] Correct detericeation promptly sesaonal LBa

[ Seal exposed wood surfaces [[] Verify drainage around footings

QUESTIONS ABOUT DECKS, PORCHES, ADDITIONS,
OR STRUCTURAL CONCERNS?
STRUCTURAL DESIGN SOLUTIONS, P.C.

R, (704) 850-7488 B8 Info@structural-design-solutions.com @ www.structural-design-solutions.com




SHOULD | BE CONCERNED?

Understanding Common Conditions

B -
; Not Every Condition Indicates a Structural Problem
m Many homes experience cosmetic imperfections, minor settiement, and normal aging.
The key is recognizing when conditions warrant additional attention, |
1. HAIRLINE DRYWALL CRACX 2. MINOR CORNER CRACK 3. STAIR-STEP BRICK CRACK 4. LARGE DISPLACED CRACK |
- I
|
@ Low concern @ Low concern @) correct / MonITOR PROFISSIORAL
Typlaty cogmens, Qi rioted 0 sty RECOMMENDED
May indicate significant
L movement. P,
1. MINOR FLOOR UNEVENNESS 2. INCREASING FLOOR SLOPE 3. SIGNIFICANT SAGGING
Q LOW CONCERN ‘ CORRECT / MONITOR mﬁﬂg:ﬂ
Common in okder homes. Monitor for changes. RECOMMENDED
Normal settling over time. Identify ary progression. May indh hrasearsl
\ Support issues.
HOMEOWNER TIP
When in doubt, document the condition with photographs and
monitor for changes over time. Conditions that are actively
changing typically warrant additional attention,

16 ‘ StTrRUCTURAL DESIGN SoLuTiONs, P.C.
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Q) noisTure conpiTions

1. SUGHT CRAWLSPACE HUMIDITY 2. STANDING WATER 3. FUNGAL GROWTH

s o ‘.
CORREC 0 CORRECT PROMPTLY o CORRECT PROMPTLY

Improve ventidation and Water intrusion can lead to Fungal growth indicates
monitor moisture lovels. structural damage and excess moisture that
mold growth, should be addressed.

@ correct promerLy @ cornect promeTLY
Identdy source and Active leaks can damage Clean and seal to protect Wood rot compromises
montor for changes. structural components wood from moisture. structural integrity

and nsulation and safety.

QUICK REFERENCE GUIDE
CONDITION CONCERN LEVEL CONDITION CONCERN LEVEL
Hairline drywall crack ° Low Concern Damp crawispace (no standing water) Correct / Monitor
Water staining in attic Correct / Monitor
Minor floor squeak ° Low Concern
Weathered dock surface Correct / Monitor
Senall shrinkage crack ° Low Concern Standing water o Correct Promptly
Minor cormer crack o Low Concern Foundation wall movement o Correct Promptly
Sagnificant Moor s3gging © Correct Promptly
Structural wood rot © Correct Promptly

Stair-step brick crack Correct / Moritor

QUESTIONS ABOUT STRUCTURAL CONDITIONS AT YOUR HOME?
STRUCTURAL DESIGN SOLUTIONS, P.C.

Q. (704) 860-7488 B8 info@structural-design-solutions.com @ www.structural-design-solutions.com

Early evaluation can help prevent minor issues from becoming major problems




A Season-by-Season Guide

Routine inspections and maintenance belp

protect your home and reduce expensive repairs.

Clean gutmars & downspouts

Trien trees away from the home
Check roof after lea drop

Inspact chimoey & fue (1 sppicable}
Seal cracks in concrete & brick
Check weatherstrippng on doors
Inspect exterior wood for rot
Winterize extorior Bucots & hoses

ENGINEERING TIP
Small maintenance tasks completed
and keep your home safer and stronger. ]

18
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Inspect roof penetrations (vents)
I3 Monitor trees near the roof

D

B3 Ceck for ice dame on roof edges
Ensure Mic insudation 5 adequate

Monitor interior humidity (30-50%)
8 Creck for condensation in windows
Vrapect heating vents & flues

Look for drafts around doorswindows
3 Ciear snow away teom foundations

3 Crock crawispace vents for biockage

&
Best Practice
o Inspect at least once each season
@ Address issues early
@ Keep records and photos

StructuraL DEsiGN Sorutions, P.C.



—— MAINTENANCE LOG & RECORDS ——

Track Inspections, Repairs & Improvements

INSPECTION LOG CONDITION KEY
Date Area kespectod m Actiens Taken / Notes 'w f.?i‘,'i.‘f?ﬂm.m-

-!— MENOF ISSL8S ~ MONMOr Of Cormect

RED {Correct Promptly)
Significant issues - address now

PHOTO RECORDS

@ MAINTENANCE & REPAIR RECORD e IMPORTANT CONTACTS

Warranty
Date Description of Work Contractor /DY Cost o Notes s

Phone

Post Control
SIGNS YOU SHOULD P
@ DOCUMENTS TO KEEP SCHEDULE A PROFESSIONAL Bl Ciseiie
EVALUATION EXn
@ Cracks ave widening

© Doors or windows stick

© Flooes are sioping or segpng

© Water intruvon or moature perusts
© Unusual noises In Boors or rool

© Aoy condition that is acthwly changing

@B %D Ie
i3

Your home is one of your most valuable investments.
Protect it with regular inspections and timely maintenance,

19
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STRUCTURAL DESIGN SOLUTIONS, PC.

CONSULTING ENGINEERS

Helping Homeowners
Protect Their
Largest Investment

Structural Desgn Solutions, P.C. provides
residortiad structural engineering services
throughost North Carcling and South

C 1. Our goud i % help homeownens
understand the structural performance of
ther homes and provide practcal

Whether evalsating faundaton
crawhpace conditions, roof framing, oc
structurad modiications, cur engneering
reviews are desgned to provide cloar,
obyective guidance based on
obwerved conditions.

RESIDENTIAL ENGINEERING SERVICES WHEN SHOULD YOU CONTACT a
A STRUCTURAL ENGINEER?

@ Foundation EVJMM @  New or worsening cracks
@ Structural Inspections @  Uneven or sagging floors
(V] Cs:uw:c:x«ummm ©  Foundation sattlemant concerns
@ Crawtspace Evaluations @  Crawlspace moisture issues
@ Moisture-Related Structural Reviews ;

: @  Roof framing concerns
@ Roof Framing Evaluations @ Structural modification
@ Dock & Porch Structunal Reviews @ : hlons
@ Manufactured Home Foundation Certifications o e o
o Engineering Reports for Real Estate Trasmactions —hC»e RS-

OUR APPROACH CONNECT WITH US CONTACT INFORMATION

PRACTICAL
Clow recommendations
desgned for rew-word
Implementation

@ onsors
info@structiral-design-
sobtions.com
www.structural -design-
sok;iont.com

66 A wel-maintained home is safer,

PROFESSIONAL
Ergiraerng ovehiations
parformed with atterson 1o
dotad and cbrectinty

® @0

acan to;
mare duabde, and move vekable
RESPOIISIVE o Save owr contact indormation Routine nspections, ey
Focused on helping chents o View reviows mantenance, and professional
understand condtions and pocdance when newdled cas help
avadatie optone @ Accoss company resources protect your irvestment foe
© Connect with us crfine yows 00 come

. STRUCTURAL DESIGN SoLuTions, P.C.
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