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Residential Plan Review 
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Todays program is based on the 2018 International 

Residential Code with Minnesota amendments – the 

2020 MN Residential Code.  Some of the content & 

material is reproduced from the 2018 IRC TM , copyright 

© 2018, Developed by the International Code Council, 

Inc. 



Learning Statement

5

• Students will become familiar with how to 
maneuver through the Minnesota Residential Code 
(MNRC).

• Students will be able to understand the review 
process of a building permit application and the 
submittal document requirements.

• Students will examine a single-family dwelling 
house plan in order to identify and understand 
building code requirements and concerns.



Agenda 
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•MN Residential Code book

•Permit Application Process

•Plan review



Code Books
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International Residential Building Code Book - IRC

• Written by ICC (International Code Council) 

• IRC Contains:
• Residential Building.

• Residential Mechanical/Fuel Gas.

• Residential Plumbing.

• Solar Provisions.

• Electrical.

• Swimming Pools.

• Appendices…

• IRC is designed to be a “stand alone” resource for residential construction.



Minnesota Residential Code Book - MNRC

• MNRC adapted from ICC text – based on 2018 IRC with MN amendments
• 2015 MNRC was based on 2012 IRC.

• IRC updated on 3-year cycle; MN updated on 6-year cycle.
• IRC 2012 = MN 2015, IRC 2015 = MN skip, IRC 2018 = MN 2020, IRC 2021 = MN skip, IRC 2024 = 

MN 2026.

• Next MN adoption will be 2024 IRC in 2026.

• Stops at Ch. 10 – Chimneys & Fireplaces.

• Other sections after ch. 10 are deleted and replaced with other texts (MN Mechanical 
& Fuel Gas code, IAPMO - Plumbing code).

• Most appendices not adopted except for Sound Transmission & Tiny Houses.



Other MN Code Books – Residential 

• Codes mostly adapted from ICC texts

• 2020 MN Energy Code – based on 2012 IECC.

• We did not adopt the 2018 IECC.

• 2020 MN Mechanical & Fuel Gas Code (two books in one compilation) – based 
on 2018 IMC & IFGC.

• 2020 MN Plumbing Code – based on 2018 UPC (Uniform Plumbing Code) 
written by IAPMO (International Association of Plumbing & Mechanical 
Officials), not an ICC book.



Familiarization of the Code Book  

• Marginal markings/symbols (page vii)

• Effective use of the code (pages ix thru xi)

• Contents (pages ix thru xxi)

• Index (pages 563 thru 570)

• Reference Standards (pages 535 thru 558)

• Numbering system (see Section R602.10.2, page 234)



Marginal Markings
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Layout of the MNRC

• Ch. 1 – Deleted & Replaced with MN Rules 1300 (covered in a separate 
presentation)

• MN Provisions 1303
• Footing depth, Snow Load, Radon requirements, etc.

• MN Residential Energy Code 1322
• Begins with definitions pertaining to Energy section.  

• Amended International Energy Conservation Code (residential portion)



Layout of the MNRC

MN Residential Building Code
• Ch. 2 – Definitions pertaining to Building Code section
• Ch. 3 – Building Planning

• R301 – Design:

• Wind, snow, seismic (seismic not recognized in MN)

• R302 – Fire Resistance

• R303 – Light, Ventilation, & Heating

• R304 – Minimum Room Area

• R305 – Ceiling Height

• R306 – Sanitation

• R307 – Toilet, Bath, & Shower Spaces

• R308 – Glazing



Layout of the MNRC

MN Residential Building Code
• R309 – Garages & Carports

• R310 – Emergency Escape & Rescue Openings (EEROs)

• R311 – Means of Egress

• Stairs, landings, handrails, ramps

• R312 – Guards & Window Fall Protection

• R313 – Automatic Fire Sprinklers Systems

• R314 – Smoke Alarms

• R315 – Carbon Monoxide Alarms

• R316 – Foam Plastic



Layout of the MNRC

MN Residential Building Code
• R317 – Protection of Wood & Wood Based Products Against Decay

• R318 – Protection Against Subterranean Termites  

• R319 – Site Address

• Ch. 4 – Foundations
• Footings

• Foundation walls

• Drain tile

• Water proofing (also located in Energy code, and is more restrictive)

• Ch. 5 – Floors
• Ch. 6 – Walls

• Including wall bracing



Layout of the MNRC

MN Residential Building Code
• Ch. 7 – Wall Covering

• Interior

• Gypsum/fastening

• Vapor retarder

• Exterior

• Water-resistive barrier

• Flashing

• Siding



Layout of the MNRC

MN Residential Building Code

• Ch. 8 – Roof-Ceiling Construction

• Ceiling joists

• Rafters

• Ch. 9 – Roof Assemblies (roof coverings)

• Ch. 10 – Chimneys & Fireplaces



Reading the Code 

Always:

• Read the entire section

• Look for and read all the exceptions

• Verify the section applies to the situation (context!)



Reading the Code 

Using Tables: (This also applies to listed/tested manufacturer’s installation 
or user manuals/tables.)

• Verify the table number corresponds to code section

• Verify that the information in the headings, columns, and rows fits the 
condition

• Read the footnotes in order of their use



Table Footnotes
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Code, Permit, & Application



Why do we have a building code?

Purpose – MN Rules 1300.0030 Subp. 1

• The purpose of this code is to establish minimum requirements to safeguard 
the public health, safety, and general welfare through structural strength, 
means of egress facilities, stability, sanitation, adequate light and ventilation, 
energy conservation, and safety to life and property from fire and other 
hazards attributed to the built environment and to provide safety to 
firefighters and emergency responders during emergency operations.

• The purpose of the code is not to create, establish, or designate a particular 
class or group of persons who will or should be especially protected or 
benefited by the terms of the code.



Why do I need a permit?

Permit Required – MN Rules 1300.0120 Subp. 1

• An owner or authorized agent who intends to construct, enlarge, alter, repair, 
move, demolish, or change the occupancy of a building or structure, or to 
erect, install, enlarge, alter, repair, remove, convert, or replace any gas, 
mechanical, electrical, plumbing system, or other equipment, the installation 
of which is regulated by the code; or cause any such work to be done, shall 
first make application to the building official and obtain the required permit.



What documents are required?

Application for a Permit – MN Rules 1300.0120 Subp. 7



More specifically…

For example…Provide in submittal documents:

• Survey/site plan showing lot size, building size, setbacks from property lines, other buildings, sewer/ 
water, septic systems, wells, and any other items required by code or ordinance.

• Two sets of complete plans and specifications (or electronic plans).

• Energy code compliance certificate.

• Insulation type & R-value.

• Minimum ventilation requirements Minnesota Energy Code 1322 Chapter 4.

• Combustion air calculations IFGC 304.1, IFGC Appendix E, worksheet E-1.

• Makeup air calculations. IMC 501.4.1, IMC Chapter 5 Table 501.4.1.

• Floor plans for all levels. Include room size, room use, kitchen/bathroom layout, dimensions of 
stairway and location, window and door location with sizes, and decks/porches.



More specifically…

• Exterior elevations, showing top of foundation in relation to final grade, grading and drainage, 
windows, doors, siding type, roof pitch, roof covering, decks and other pertinent information.

• Typical wall section or section through the building. The following items should include but not 
be limited to:

• Footing size (and reinforcing if needed).

• Foundation type, size, height, and reinforcing.

• Foundation drainage system (drain tile).

• Foundation waterproofing.

• Foundation insulation type & R value.

• Rim joist insulation type & R value.



More specifically…

• Floor joist type, size, & spacing

• Subfloor material & thickness

• Wall thickness & stud spacing

• Wall sheathing type and thickness

• Water-Resistive Barrier method (House wrap)



Permit Process & Plan Review
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What 

Happens

Next



Submit Application & Drawings

Cursory Review

Missing Information

Notify applicant immediately

Submittal is Complete

Zoning Review (if needed)

Perform Building Code Review

Missing Information

Cannot proceed

Notify applicant immediately, 
resubmit

Can proceed with some of 
review

Note missing items, do as 
much of review as possible

Provide applicant list of 
missing items, resubmit

Aspect does NOT comply with 
code

Note aspect on plan review 
list

Finish compiling list

Provide applicant list of 
noncompliant items, resubmit 

Plan complies with code

Add stamps/comments/letter 
as needed

Plans Approved

Notify Applicant

Collect fees & Issue permit

Permit Application Process



Why do we conduct a plan review?

• Catch errors
• Save time.
• Save money.
• Opportunity to identify safety issues. 
• Field corrections are difficult to make. 

• Inspector & Contractor/Owner work from the same approved plan
• Prepares you to conduct a more effective field inspection.
• Familiarity with the project

• Applicant is paying for a plan review!  Deliver the service.  



Process

• Look over documents briefly to ensure you have all of the 
information.
• Permit tech or administrative support staff.
• Inspector.
• Ideally at the counter, or within 24 hrs. of receiving application.

• Notify the applicant immediately if items are missing or 
incomplete.

Cursory Review

Missing Information

Notify applicant immediately



Application

• The permit application shall:
• Identify work

• Describe the land 

• Indicate use and occupancy

• Type of construction

• Accompanied by construction documents

• State the value

• Signed by applicant

• Other info as required by B.O.

MN Rules 1300.0120 Subp. 7
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Process

• If the submittal is complete, route documents through Zoning.
• Site Plan/Survey will be reviewed.

• Will the structure fit on the lot?

• Is the structure too large?

• Is the structure allowed in that area/zoning district?

• Is a redesign merited?  

Submittal is Complete

Zoning Review (if needed)



Site Plan



Process

• Begin review – missing something?
• If it prevents you from doing any of the review, notify applicant immediately.

• If it is minor, note it and start the review - do as much of the review as possible.

Perform Building Code Review

Missing Information

Cannot proceed Can proceed with some of 
review



How do we conduct a plan review?
39

Supplies:
• Two or more sets of drawings
• Red pen
• Different colored highlighters
• Stamps
• Note pad
• Scale
• Calculator
• Large monitors



Process

• What is it?
• IRC – I  Dwelling, single-family

• IRC – II  Dwelling, two-family

• IRC – III  Townhouse

• IRC – IV  Accessory structures
• Garages

• Storage sheds

• Similar structures

• Be sure you are in the right book
• MNRC – Residential (1309)

• MNBC – Commercial (1305)

MN Rules 1300.0070 Subp. 12b. 
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• Defined as: Occupancies not more than three stories above grade plane in 
height with a separate means of egress shall comply with chapter 1309... 



Two Family Dwelling  
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Townhouse
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Photo Credit: https://www.bankrate.com/real-estate/what-is-a-townhouse/
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Accessory structures  



Process

• What is it?
• IRC – I  Dwelling, single-family

• IRC – II  Dwelling, two-family

• IRC – III  Townhouse

• IRC – IV  Accessory structures
• Garages

• Storage sheds

• Similar structures

• Be sure you are in the right book
• MNRC – Residential (1309)

• MNBC – Commercial (1305)

MN Rules 1300.0070 Subp. 12b. 



Process

• What is it?
• IRC – I  Dwelling, single-family

• IRC – II  Dwelling, two-family

• IRC – III  Townhouse

• IRC – IV  Accessory structures
• Garages

• Storage sheds

• Similar structures

• Be sure you are in the right book
• MNRC – Residential (1309)

• MNBC – Commercial (1305)

MN Rules 1300.0070 Subp. 12b. 



Process

• Begin review
• Start by familiarizing yourself with the plans.

• Flip through all of the pages and understand what is being built.

• Don’t focus on getting technical or making calculations until you have a good overview of 
what is being built.

• If you notice violations, or think of questions, note them.
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Are the plans submitted and 
designed by a licensed architect? 

Is it possible to be built under the requirements of MN Rules 1309?



Design

• Start to focus on the design
• Once you understand what is being built, look to see if the overall design is possible under 

code – imagine walking through the house, entering each room.

• Hallways to rooms

• Landings at top and bottom of stairs

• Windows/Egress openings

• Lighting

• Headroom

• (Wind, snow, live/dead load)

• Determine If the structure seems plausible



How to Start?

• Once you understand what is being 
proposed, and determine that the 
overall design could comply with 
the code, begin to look technically 
at the structure through the lens of 
code.
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How to Start?

• Though not explicitly stated in code, “design” takes on a few separate but 
related aspects:

• Environmental factors

• How does the location and climate affect the building?

• Functionality/Layout 

• Does it work?

• Structural 

• Will the structure support the loads imposed?



How to Start?

• Environmental factors
• Ultimate wind speed

• Wind exposure category

• Climate Zone, temperature (heating, cooling, insulation, humidity control)

• Flooding

• Ground snow load

• Roof/floor live load

• Soil type & bearing capacity

• Soil moisture content (frost heave)

• Ground water mitigation

• Radon



How to Start?

• Functionality/layout
• Egress
• Minimum room areas
• Minimum clearances
• Headroom
• Halls
• Stairs
• Fire separation
• Habitability/livability  



How to Start?

• Structural
• Loads

• People/contents, wind, snow

• Material 
• Type/species, span capability

• Footings

• Foundation walls

• Walls

• Floors

• Roof/ceiling



How to Start?

• Develop an approach.

• Top down?

• Bottom up?

• Outside in?

• Inside out?

• Functionality/layout

• Structural



How to Start?

• Utilize a framework as a guide

• ICC Checklists

• Building Department checklist

• Plan review letter

• Code book – follow table of contents



Structural Review



Footings – Chapter 4

?



Footings
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• Size
• Width x Thickness

• Projections

• Pads/point loads

• Frost protection

• Min 12” below natural grade (slab on grade)

• Insulation (frost protected shallow foundations)

• Drain tile

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations


Footings
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• Soil bearing capacity for your area

• Typically 1,500 – 2,000 psi in metro.

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations


Footings
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• Minimum compressive strength - 5000psi

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations

https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations


Plans



Roof Snow Load
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0.7 x 50lbs/sf = 35lbs/sf Roof Snow Load (Southern half)
0.7 x 60lbs/sf = 42lbs/sf Roof Snow Load (Northern half)





Footings
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2020 MN Residential Code

• Which chart?
• CIP or Fully Grouted Masonry

• Example plans have ICF walls

(Essentially CIP walls)

• Snow Load
• MN Provisions 1303.1700

• 60psf in Zone 1

• 50psf in Zone 2

• See Table 301.2(1) – Roof snow load is
70% of ground snow load

• 50 × .7 = 35𝑝𝑝𝑝𝑝𝑝𝑝 𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝 𝑝𝑝𝑠𝑠𝑟𝑟𝑠𝑠 𝑙𝑙𝑟𝑟𝑙𝑙𝑙𝑙



For Hand Framed Homes
(Not for clear spanning roof or floor truss…)



Footings
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• Footnote a:  Interpolation allowed.  Extrapolation is not allowed.
• Look for values between 30psf – 50psf.

• Footnote b:  Based on 32’ wide house with load-bearing center wall that carries half the 
tributary attic, and floor framing.  For every 2’ of adjustment to the width of the house 
add or subtract 2” of footing width and 1” of footing thickness (but not less than 6”).

• Example house is 30’ (29’-11” - see A1) 
• Subtract 2” from minimum footing width - reduced from 20-21” (based on Zone 1 or 2 snow load) to 

18-19”.

• The roof truss in our example house are clear spanning and bear solely on perimeter 
walls with no center bearing wall, so it doesn’t fit the application of the table.
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What if it has Truss?



What if it has Truss?
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Footings
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• Figure out the math…Pounds per Linear Foot (PLF) on Footing

• Need the linear foot (LF) weight of:
• Design roof load 

• Wall load, including cladding 

• Design floor load

• Foundation weight

• Footing weight (may be negligible)



Footings
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• Figure out the math…Pounds per Linear Foot (PLF) on Footing

1’ wide section, roof peak to soil under footing.
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Pounds per Linear Foot (PLF) of Wall – Roof Load

• Assume clear spanning roof truss
• Snow load: 35psf
• Dead load of material: 15psf
• Combined: 50psf

• House size: ~30’ x 55’
• Overhangs:  2’ at Eaves, 1’ at Rakes
• House + Overhangs: ~34’ x 57’
• Half the roof’s weight is on one wall…
• (34’ ÷2) x 57’…….17’ x 57’ = 969sf

• 969sf x 50psf = 48,450lbs on side walls
• 48,450lbs ÷ 55’ (actual wall length) = 881PLF
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PLF – Main Floor Walls

• Wall height: ~8’
• Assume ~5lbs per SF for 2x6 wall – 16” OC
• 8sf x 5psf = 40PLF
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55’

30’

PLF – Floor Load

• Assume clear spanning floor truss (worst case 
scenario) 

• Floor live load: 40psf (Table 301.5)
• Dead load of material: 10psf
• Combined: 50psf

• House size: ~30’ x 55’
• Half the floor’s weight is on one wall…
• (30’ ÷2) x 55’…….15’ x 55’ = 825sf
• 825sf x 50psf = 41,250lbs on side walls
• 41,250lbs ÷ 55’ (wall length) = 750lbs/LF
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PLF – Foundation Walls

• Wall height: ~9’-4” (9.33’)
• Assume ~150lbs per CUFT concrete (pcf)
• 9.33sf x .66 (8” wall) = 6.16 CUFT Concrete/LF 
• 6.16 CUFT x 150pcf = 924PLF
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PLF – Footings

• Footing, Plan Size – 8” x 20”
• Assume ~150lbs per CUFT concrete (pcf)
• 8” x 20” (.66sf x 1.66sf) = 1.1 CUFT Concrete/LF
• 1.1 CUFT x 150pcf = 165PLF



Add the Totals:
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• Figure out the math…

• Roof:  881PLF

• Main Floor Walls:  40PLF

• Main Floor:  750PLF

• Foundation Wall:  924PLF

• Footing:  165PLF

• TOTAL PLF:  2,760PLF



Footing Size?
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• Figure out the math…

• TOTAL PLF:  2,760PLF

• Sizing the strip footing:

• Divide the total weight on each linear foot by the soil bearing capacity to arrive at the 
minimum footing width in feet.

• Must still check projections & depth.



Footing Size?
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• Figure out the math…

• TOTAL PLF:  2,760PLF

• Formula:  Total weight per LF ÷ Soil bearing capacity = Width of footing (in feet) 

• Examples:
1. Assumed soil bearing capacity – 2,000lbs

• 2,760 (total weight) ÷ 2,000 (soil capacity) = 1.38’ wide footing.  Convert feet to inches:  1.38 x 12 = 
16.6” 

• Round up, minimum footing width based on calculation = 17” wide

2. Assumed soil bearing capacity – 1,500lbs
• 2,760 ÷ 1,500 = 1.84’ wide footing. Convert feet to inches:  1.84 x 12 = 22.1” 

• Round up, minimum footing width based on calculation = 23” wide



Footing Size?
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• Check projections & depth…Example #1:

• Assumed soil bearing capacity – 2,000lbs
• Plans indicate: 18” footing, 8” wall (do not 

count the foam on ICF wall as part of the wall 
thickness).

• 18” – 8”(𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡𝑝𝑝𝑝𝑝) = 10”
• 10” ÷ 2 = 5" projections on each side.

• Min footing thickness?  Table 403.1(1,2,3) –
“…not less than 6” thick.”

• Minimum – 18” x 6” footing ok? 
• 5” projections are less than 6” thickness –

footing complies.



Footing Size?
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• Check projections & depth…Example #2:

• Assumed soil bearing capacity – 1,500lbs
• Plans indicate: 23” footing, 8” wall (do not count 

the foam on ICF wall as part of the wall thickness).

• 23” – 8” (𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡𝑝𝑝𝑝𝑝) = 15”

• 15” ÷ 2 = 7 1
2

" projections on each side.

• Min thickness?  Table 403.1(1,2,3) – “…not less 
than 6” thick.”

• Minimum – 23” x 6” 

• 7 1
2

” projections are greater than thickness - does 
NOT comply unless thickness is increased.  

• 23” x 8” would comply.



Footings – Check Size
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• Reference house drawings – page A2.

• Exterior Walls – perimeter strip footings 
• Page A2 – plans indicate perimeter footings are 20” x 8” (w/ 2 #4 bar continuous)

• 20” x 8” min based on math is ok for 2,000lb soil bearing capacity. (Math indicated 18” x 6” 
was minimum compliant footing)

• Check footing thickness & projections.

• R403.1.1 Minimum Size

• Footing projections …shall not exceed the thickness of the footing.

• 20” footing – 8” wall = 12” remaining

• 12" ÷ 2 = 6"

• Projections of 6" is less than 8” thickness, so it complies.



Footings
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• Reference house drawings – page A1

• Interior footings
• Center bearing wall footings – 20” x 10”

• Width is ok based on previous exercise checking perimeter footings (20” min).  Perimeter 
was carrying roof load, interior footings are only carrying floor load.

• Thickness – 10” is ok (6” was tabular minimum).

• Check projections for worst situation (2x4 wall):

• 20"𝑝𝑝𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑠𝑠𝑓𝑓 − 3 1
2

"
(2𝑥𝑥𝑥 𝑏𝑏𝑡𝑡𝑙𝑙𝑟𝑟𝑡𝑡𝑠𝑠𝑓𝑓 𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙) = 16 1

2

"

• 16 1
2

"
÷ 2 = 8 1

4

"
projections 

• Projection of 8 1
4

"
is less than 10” thickness, so it complies.

• The 2x6 bearing wall has a smaller projection, no need to check.



Footings – Pads/Point Loads
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• Sizing pads/point load footing

• Figure out the loading on the post or column

• Formula - Area x Floor Load

• L x W = Area

• Area x Floor Load (40psf living, 30 sleeping) = Total Load (TL)

• (More detail later in presentation.)



Footings – Sizing Pads/Point Loads
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• Formulas

• 𝑇𝑇𝑇𝑇
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝐶𝐶𝐶𝐶

𝑥𝑥 1𝑥𝑥 = Square Footing Size

• 𝑆𝑆𝑆𝑆𝑆𝑆𝑙𝑙𝑟𝑟𝑡𝑡 𝐹𝐹𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑠𝑠𝑓𝑓 𝑆𝑆𝑡𝑡𝑆𝑆𝑡𝑡 × 1.13 = Round Footing Size

• Example – 10,000lb load on a column, assumed 2000lb soil capacity.

• 10,000
2000

𝑥𝑥 1𝑥𝑥 = 720  

• 720 = 26.83 or 27” x 27” square footing.

• 26.83 x 1.13 = 30.32 or 30” diameter round footing.



Footings – Pads/Point Loads
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• How thick?

• R403.1.1 Minimum Size

• Footing projections …shall not exceed the thickness of the footing.

• Back to example 

• 10,000lb load on a column, assumed 2000lb soil capacity = 27” x 27” square footing

• 27 − 5 1
2
𝑡𝑡𝑟𝑟𝑙𝑙𝑆𝑆𝑐𝑐𝑠𝑠 𝑝𝑝𝑡𝑡𝑆𝑆𝑡𝑡 = 21 1

2

• 21 1
2

÷ 2 = 10 3
4

• So, pad footing must be 11” thick min.



Footing Depth
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• Frost protection 

• MN Provisions 1303.1600 Subpart 1.
• Zone I – 3-1/2’ (42”)

• Zone II – 5’ (60”)

• DLI Website:

• https://www.dli.mn.gov/sites/default/files/pdf/
bc_map_frost_depth.pdf

https://www.dli.mn.gov/sites/default/files/pdf/bc_map_frost_depth.pdf


Footing Depth
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• House Plans – A2

• A2 Section 1 - full depth basement – complies.

• Garage Plans A2 Section 3 

• Slab on grade.

• R403.1.4 Minimum Depth

Exterior footings shall be placed not less than 
12” below the undisturbed ground surface.

• – 12” below grade – complies.



Footings
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• Drain tile
• R405.1 Concrete or masonry foundations.  Drains shall be provided around concrete or masonry 

foundations that retain earth and enclose habitable or usable spaces located below grade.  
Drainage tiles, gravel or crushed stone drains, perforated pipe or other approved means or 
systems shall be installed at or below the top of the footing or below the bottom of the slab and 
shall discharge by gravity or mechanical means into an approved drainage system.

• Exception:  A drainage system is not required where the foundation is installed on well-drained soil ground or 
sand gravel mixture soils according to the unified soil classification system, group I soils, as detailed in table R 
405.1. 

• A2 Section 1



Radon
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MN Provisions 1303.2402

• Subp 1. Gas permeable material preparation.  A gas 
permeable material shall be placed on the prepared subgrade 
under all floor systems.
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Other Helpful Resources…



Foundation Wall – Chapter 4



Foundation Wall

101

• Check these items:
• Wall height

• Thickness

• Reinforcement – Vertical/Horizontal 
• Block wall

• Poured wall

• Other

• Waterproofing

• Drain tile/drainage

• Insulation

• Lateral Support

• Backfill



Foundation Wall
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• Wall height – A2 Section 1
• Insulated Concrete Forms – Manufacturer 

Specs.
• Reinforcing.

• Lintels.

• Openings.

• Reinforcing while pouring concrete to 
prevent form failure.

• 9-4” wall, 13-1/4” ICF Block (8” core wall 
thickness).



Foundation Wall Reinforcement
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• Wall height – A2 Section 1

• Let’s assume a poured wall, not an ICF 
wall for the sake of the example.

• 9’-4” wall, 8” thick

• Total unsupported wall – sill plate to top 
of floor: ~9’

• Height of unbalanced backfill: ~8’  
(Unbalanced – lateral pressure on one 
side, no support on the other, like a  
beam turned sideways)

8” Poured



Foundation Wall – Vertical Reinforcement
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Table Footnotes
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Foundation Wall – Horizontal Reinforcement

106



Foundation Wall Reinforcing
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Min Vertical Reinforcing:
#6 bar @ 36” oc

Min Horizontal Reinforcing:
One #4 bar within 12” of the top of 

the wall & one #4 bar near third 
points in the wall.



Foundation Wall Waterproofing
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• R406.2 Concrete and masonry foundation waterproofing.  Exterior 
foundation walls that retain earth and enclose below grade interior spaces, 
floors, and crawl spaces shall be waterproofed.  Waterproofing shall be 
installed at a minimum from the top of the footing to the finished grade or 
in accordance with the manufacturer’s installation instructions. Walls shall 
be waterproofed in accordance with one of the following:
1. Two-ply hot-mopped felts.
2. Fifty-five-pound (25 kg) roll roofing.
3. Six-mil (0.15 mm) polyvinyl chloride.
4. Six-mil (0.15 mm) polyethylene.
5. Forty-mil (1 mm) polymer-modified asphalt.
6. Sixty-mil (1.5 mm) flexible polymer cement.
7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof 

coating.
8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber.



Foundation Wall Waterproofing
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• R406.2 Concrete and masonry foundation waterproofing.  Exterior 
foundation walls that retain earth and enclose below grade interior spaces, 
floors, and crawl spaces shall be waterproofed.  Waterproofing shall be 
installed at a minimum from the top of the footing to the finished grade or 
in accordance with the manufacturer’s installation instructions. Walls shall 
be waterproofed in accordance with one of the following:
1. Two-ply hot-mopped felts.
2. Fifty-five-pound (25 kg) roll roofing.
3. Six-mil (0.15 mm) polyvinyl chloride.
4. Six-mil (0.15 mm) polyethylene.
5. Forty-mil (1 mm) polymer-modified asphalt.
6. Sixty-mil (1.5 mm) flexible polymer cement.
7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof 

coating.
8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber.



Foundation Wall Waterproofing
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• R406.2 Concrete and masonry foundation waterproofing.  Exterior 
foundation walls that retain earth and enclose below grade interior spaces, 
floors, and crawl spaces shall be waterproofed.  Waterproofing shall be 
installed at a minimum from the top of the footing to the finished grade or 
in accordance with the manufacturer’s installation instructions. Walls shall 
be waterproofed in accordance with one of the following:
1. Two-ply hot-mopped felts.
2. Fifty-five-pound (25 kg) roll roofing.
3. Six-mil (0.15 mm) polyvinyl chloride.
4. Six-mil (0.15 mm) polyethylene.
5. Forty-mil (1 mm) polymer-modified asphalt.
6. Sixty-mil (1.5 mm) flexible polymer cement.
7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof 

coating.
8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber.



Foundation Wall Waterproofing
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Foundation Wall Drainage
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• SECTION R405 FOUNDATION DRAINAGE

• R405.1 Concrete or masonry foundations. Drains shall be 
provided around concrete or masonry foundations that 
retain earth and enclose habitable or usable spaces located 
below grade. Drainage tiles, gravel or crushed stone drains, 
perforated pipe or other approved systems or materials 
shall be installed at or below the top of the footing or below 
the bottom of the slab and shall discharge by gravity or 
mechanical means into an approved drainage system… 

• Exception: A drainage system is not required where the 
foundation is installed on well-drained ground or sandgravel
mixture soils according to the Unified Soil Classification 
System, Group I soils, as detailed in Table R405.1.



Foundation Wall Insulation
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Residential Energy Code



Foundation Wall Insulation
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• R402.2.8 Basement walls. Walls associated with conditioned basements shall be insulated from 
the top of the basement wall down to 10 feet below grade or to the top of the footing, whichever 
is less. Foundation insulation shall be installed according to the manufacturer’s installation 
instructions. Walls associated with unconditioned basements shall meet the requirements of this 
section unless the floor overhead is insulated in accordance with Sections R402.l.1 and R402.2.7 
and the following requirements:

• a. R-15 insulation for concrete and masonry foundations shall be installed according to R402.l.l.1 to 
R402.l.l.8 and a minimum of a R-10 shall be installed on the exterior of the wall. Interior insulation, other 
than closed cell spray foam, shall not exceed R-11. Foundations shall be waterproofed in accordance with 
the applicable provisions of the International Residential Code (IRC).

• Exception: R-10 continuous insulation on the exterior of each foundation wall shall be permitted to comply with this code 
if the tested air leakage rate required in Section R402.4.1.2 does not exceed 2.6 air changes per hour and the total square 
feet between the finished grade and the top of each foundation wall does not exceed 1.5 multiplied by the total lineal feet 
of each foundation wall that encloses conditioned space. Interior insulation, other than closed cell spray foam, shall not 
exceed R-11. See footnote c to Table R402.2.l.



Foundation Wall Insulation
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• ICF Foundation wall has insulation incorporated into 
itself.  See manufacturer specifications.

• For example, let’s assume an 8” poured or block 
wall…

• 9’-4” from top of footing (tof) to sill plate.

• Insulation may be draining or nondraining insulation.



Foundation Wall Lateral Support
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• SECTION R404 FOUNDATION AND RETAINING WALLS
• R404.1 Concrete and masonry foundation walls.  Concrete foundation walls shall be selected 
and constructed in accordance with the provisions of Section R404.1.2. Masonry foundation 
walls shall be selected and constructed in accordance with the provisions of Section R404.1.3. 
Concrete and masonry foundation walls shall be laterally supported at the top and bottom.  
Foundation walls that meet all of the following shall be considered laterally supported:
1. Full basement floor shall be 3.5 inches thick concrete slab poured tight against the bottom of 

the foundation wall.
2. Floor joists and blocking shall be connected to the sill plate at the top of wall with an 

approved connector with listed capacity meeting the top of wall reaction in Table R404.1(1). 
Maximum spacing of floor joists shall be 24 inches on center.  Spacing of blocking shall be in 
accordance with Table R404.1(1).

3. Bolt spacing for the sill plate shall be no greater than the requirements in Table R404.1(1).
4. The floor shall be blocked perpendicular to the floor joists.  Blocking shall be installed in 

accordance with footnote f of Table R404.1(1).
• Exception: Cantilevered concrete and masonry foundation walls supporting unbalanced 
backfill that do not have permanent lateral support at the top of the foundation shall be 
constructed according to 404.1.1(5), Table R404.1.1(6), or TableR404.1.1(7).



Foundation Wall Lateral Support
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Foundation Wall Backfill
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• R404.1.7 Backfill placement. Backfill shall not be placed against the 
wall until the wall has sufficient strength and has been anchored to 
the floor above, or has been sufficiently braced to prevent damage by 
the backfill.

• Exception: Bracing is not required for walls supporting less than 4 feet (1219 
mm) of unbalanced backfill.

This Photo by Unknown Author is licensed under CC BY-NC

https://pngimg.com/download/16470
https://creativecommons.org/licenses/by-nc/3.0/




8” Poured
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Floors – Chapter 5

https://andersontrussnc.com/floor-trusses/

https://andersontrussnc.com/floor-trusses/
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Check these items:

• Member type
• Dimensional lumber

• Truss 

• I-Joists

• Depth

• Span

• Draftstopping

• Mechanical room – 80sf max 
unprotected (no drywall on 
ceiling)

Floors
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• Type

• Dimensional lumber

• Truss 

• I-Joists

Floor Joists
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• Type

• If dimensional lumber…

• Establish floor load – 30psf 
(sleeping areas) or 40psf (living 
areas)

• Tables – 502.3.1(1) & 502.3.1(2)

Floor Joists
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• Tables – 502.3.1(1) & 502.3.1(2)

• Main floor – 40psf
• Table 502.3.1(2)

• Let’s imagine plans specified 
dimensional lumber floor joists 
for the example.  Check span.

Floors
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• Tables – 502.3.1(1) & 502.3.1(2)

• Main floor – 40psf
• Table 502.3.1(2)

• Let’s imagine plans said 2x10 #2 SPF floor 
joists, 16” oc.  

• Check span.

• Plans indicated span of 13’-91
2
”

• 2x10 #2 SPF floor joists, 16” oc complies 
with a 10psf dead load.

• Still complies if the load increases to a 
20psf dead load.
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• Plans indicate 18” open web truss.

• Truss specs will need to be reviewed, and may or may not be included with 
submittal.

Floors

https://www.midwestmanufacturing.com/Midw
estWebsite/productType.do?productGroupId=7

https://www.midwestmanufacturing.com/MidwestWebsite/productType.do?productGroupId=7
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Floors

• Plan submittals indicating I-Joists should include the spec book and installation 
instructions, along with the size and model of the members to be used.

• Cross check spans on drawings with allowable spans in spec book.

https://www.fp-supply.com/kansas-city-tji-i-joist.html

https://www.fp-supply.com/kansas-city-tji-i-joist.html
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Floors - Draftstopping

• A simple note or stamp would be well 
to add to the plans…
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Floors - Draftstopping

Draftstopping Required: 
1,000sf max area, divided 
equally.  ½” Gyp or 3/8” 

plywood minimum.
MNRC 302.12
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Floors - Fire Protection
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• Check Subfloor type and thickness.

• Plans – ¾” T&G OSB.

Floors - Subfloor
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Floors - Subfloor

• Check Subfloor type 
and thickness.

• Plans – ¾” T&G OSB.

• Floor truss are 19.2” 
oc – complies.





8” Poured



Walls – Chapter 6
136

http://www.pfconstructionservices.com/our-services/home-framing-services/

http://www.pfconstructionservices.com/our-services/home-framing-services/


Walls
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Exterior & Interior Bearing 
Walls

• Check these items:
• Stud/wall width

• Height

• Spacing

• Sheathing

• Wall bracing



Walls - Studs
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Exterior & Interior Bearing Walls

• Stud/wall width

• Plans: 

• 2x6 studs @ 16” oc

• Wall ~8’ tall



Walls - Studs
139
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Exterior & Interior Bearing Walls

• Stud/wall width

• Plans: 

• 2x6 studs @ 16” oc OK

• Wall ~8’ tall  OK



Walls - Sheathing
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Exterior Walls

• Sheathing

• Plans: 7/16” OSB



Walls - Sheathing
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Sheathing span | Floor span

B – Urban Area



Walls - Bracing
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https://www.jlconline.com/how-to/framing/more-wall-bracing-options-using-osb_o

https://www.jlconline.com/how-to/framing/more-wall-bracing-options-using-osb_o


Walls - Bracing
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https://www.jlconline.com/how-to/framing/more-wall-bracing-options-using-osb_o

https://www.jlconline.com/how-to/framing/more-wall-bracing-options-using-osb_o


Walls - Bracing
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https://www.prosalesmagazine.com/news/industry-trends/build-it-right-bracing-walls-for-wind_o

https://www2.strongtie.com/products/strongwall/wallbracing/intro.asp

https://www.prosalesmagazine.com/news/industry-trends/build-it-right-bracing-walls-for-wind_o
https://www2.strongtie.com/products/strongwall/wallbracing/intro.asp


Wall Bracing – 602.10
146



Wall Bracing – 602.10
147

Do we follow 602.10 Wall Bracing, 
or 602.12 Simplified Wall Bracing?
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Do we follow 602.10 Wall Bracing, 
or 602.12 Simplified Wall Bracing?



Wall Bracing – 602.10
149

Is the information on the plans?
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151
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Most commonly seen methods
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Wall Bracing Method
• Listed in Table 602.10.4?
• Plans: 

• CS-WSP

• 7/16” OSB (3/8” min) 

• 7/16” OSB complies with 
Table 602.3(3) (checked 
earlier)



Do the walls fall within 
the requirements of Table 
602.10.1.3?
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156
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4

Within 10’ from ends?
Max 20’ apart?
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Not Applicable
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162
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10’-8”qualified bracing

8’ qualified 
bracing

12’ qualified 
bracing

12’ qualified bracing

Line A

Line 1 Line 2

Line B



8’-101
2

"

N/A

N/A

N/A

!

2 Braced 
wall lines
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Line A

Line 1 Line 2

Line B

Need 18’, or block seams

Need 18’, or block seams

Need 9’, or 
block seams

Need 9’, or 
block seams

x2

x2

10’-8”qualified bracing

8’ qualified 
bracing

12’ qualified 
bracing

12’ qualified bracing

Horizontal Blocking Required 
per 602.10.4.4?

• Probably not.  Walls have additional wall 
area that could be used as qualified bracing 

and may qualify under exception 1.
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63” high windows
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10’-8” total bracing

8’ total 
bracing

12’ total 
bracing

12’ total bracing

Line A

Line 1 Line 2

Line B

Smallest panel width 
is greater than 24”
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180



181
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NA

NA



Headers, Beams, Girders – Chapter 6
183



Headers
184

Window & Door Headers:

• Load

• Length

• Depth

• Plies

• Support
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Window & Door Headers

• Page A1

• Pick the worst scenario

• 80” x 63” (6’-8” width)

• Span with overhangs ÷ 2 = ~17’
• 17’ x 6.66’ = 113sf 

• 113sf x 50psf roof load = 5,661# on header

• Look at LVL chart from manufacturer to 
confirm.  
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Window & Door Headers:

• Load

• Length

• Depth

• Plies

• Support

Headers – Dimensional Lumber
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Headers – Dimensional Lumber

Window & Door Headers:

• 36’ is close to 32’ 
(Interpolation permitted)

• 3-2x10 or 3-2x12

• Min 2 jack studs required 
– EACH SIDE
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189
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Columns – Chapter 4
191



Roof/Ceiling Construction – Chapter 8
192

https://www.thinglink.com/scene/481917844028653570

https://www.thinglink.com/scene/481917844028653570
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Terminology

https://www.nachi.org/roof-framing-part1-2.htm

PURLIN

PURLIN BRACE

https://www.nachi.org/roof-framing-part1-2.htm
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Terminology
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Rafter Span Tables

Span Tables – Need to Know:
• Snow load

• Dead load

• Rafter spacing

• Species

• Member size

• Span



196

Span Tables – Need to Know:

• Snow load

• Dead load

• Rafter spacing

• Species

• Member size

• Span
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Hand Framed Roof/Ceiling
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Ceiling Joist Span Tables
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Roof Truss – Chapter 8

http://betterlivingcomponents.com/roof-trusses-2/

http://betterlivingcomponents.com/roof-trusses-2/
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Exterior – Chapters 7 & 9
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Exterior - Cladding

Exterior – Section 703
• Approved siding material

• Weather resistant – 703.1

• Water resistance – 703.1.1

• Wind resistant – 703.1.2

• Water-resistive barrier (WRB) – 703.2

• Flashing – 703.4

• Separation to grade – 317.1



205



206

Exterior - Cladding
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Exterior – Fire Separation Distance – Chapter 3
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Exterior – Fire Separation Distance
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Exterior – Flashing
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Exterior – Flashing
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Exterior – Roof Covering – Chapter 9
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Exterior – Roof Covering
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Exterior – Roof Covering

6:12 Pitch
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Exterior – Roof Covering

24” Min
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Exterior – Roof Covering
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Roof Ventilation
• 55’ x 30’ = 1,650 sf

• 1,650 x 1/150 = 

11sf total ventilation needed

• Exception - 1,650 x 1/300 = 

5.5sf total ventilation needed



Insulation – MNRE Chapter 4

217

https://www.thespruce.com/size-insulation-for-2x4-and-2x6-walls-1821598

https://www.thespruce.com/size-insulation-for-2x4-and-2x6-walls-1821598


Insulation – RE402

218



219



220



Light, Ventilation and Heating – Chapter 3

221

https://knoxinspect.com/2018/10/furnace-vs-boiler-they-are-not-the-same/thompson-heating-and-cooling-duct-work-residential-ductwork/

https://knoxinspect.com/2018/10/furnace-vs-boiler-they-are-not-the-same/thompson-heating-and-cooling-duct-work-residential-ductwork/


Light, Ventilation and Heating
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223





225





Minimum Room Areas

227

https://www.grainger.com/product/STANLEY-25-ft-Steel-SAE-Tape-Measure-6A498

https://www.grainger.com/product/STANLEY-25-ft-Steel-SAE-Tape-Measure-6A498










Non-nonabsorbent 
wall surface installed to 

a min 6’ above floor. 



Glazing

https://www.decoist.com/bathroom-side-tables-stools/?chrome=1

https://www.decoist.com/bathroom-side-tables-stools/?chrome=1


Safety glazing required?

YESYES

24”
24”



YES

Less than 24”

Safety glazing required?

60” YES



Safety glazing required?

Wall or 
barrierNO

24”

24”

NO



Safety glazing required?

YES24”

24”

NO
YES

NO





• #1.  4 x 5 = 20sf  Yes
• #2.  82” – 63” = 19” (Approximately)  Maybe…?
• #3.  Yes
• #4.  Yes
• Must be Tempered?  Maybe – contingent on criteria #2.



NO

60”YES

Safety glazing required?

YES

NO



Tub, Spa, 
Whirlpool, 

Pool

60”

60”

60” 60”

Safety glazing required?

YES YES

YES

NONO

NO



> 60”



?

Tempered glazing required?





Emergency Escape & Rescue Openings

https://windowwellcovers.com/shop/ladders/window-well-egress-ladder/https://www.lowes.com

https://windowwellcovers.com/shop/ladders/window-well-egress-ladder/








Means of Egress











Shall not allow 
passage of?

Shall not allow 
passage of?



Guards & Window Fall Protection

https://www.hometalk.com/32846117/half-wall-at-top-of-staircase?expand_all_questions=1

https://www.hometalk.com/32846117/half-wall-at-top-of-staircase?expand_all_questions=1




?





Smoke/CO Alarms









SAC & WAC Fees

• SAC = Sewer Availability Charge. 

• WAC = Water Access Charge.

• Each single-family home must pay 1 SAC & WAC fee when first connected to city sewer & water.

• Fees are set by Metropolitan Council (MET Council)

• Fees are collected by the city and paid to MET Council.

• More information: Metropolitan Council (metrocouncil.org)

https://metrocouncil.org/


Submit Application & Drawings

Cursory Review

Missing Information

Notify applicant immediately

Submittal is Complete

Zoning Review (if needed)

Perform Building Code Review

Missing Information

Cannot proceed

Notify applicant immediately, 
resubmit

Can proceed with some of 
review

Note missing items, do as 
much of review as possible

Provide applicant list of 
missing items, resubmit

Aspect does NOT comply with 
code

Note aspect on plan review 
list

Finish compiling list

Provide applicant list of 
noncompliant items, resubmit 

Plan complies with code

Add stamps/comments/letter 
as needed

Plans Approved

Notify Applicant

Collect fees & Issue permit

Permit Application Process



DESCRIPTION/LINK/DATE RETREIVED 

Single stall garage, https://pixabay.com/p-907122/?no_redirect free for commercial use, retrieved 7/19/2017

Example of shed http://maxpixel.freegreatpicture.com/static/photo/1x/Storage-House-Construction-Shed-Building-2093438.jpg labeled for reuse with modification, 
retrieved 7/19/2017

Steel Master Steel Single-Car Carport https://c1.staticflickr.com/3/2728/4203868970_bafbe92078_b.jpg, labeled for reuse with modification, retrieved 7/19/2017

Computer, Keyboard https://pixabay.com/p-70506/?no_redirect Free images on Pi, retrieved 7/21/2017

https://upload.wikimedia.org/wikipedia/commons/2/2d/Bispingen_verr%C3%BCcktes_Haus_auf_dem_Kopf.jpg building design – Wikipedia, retrieved 7/25/2017

Traditional red wooden house with green grass roof https://c1.staticflickr.com/3/2426/3889648857_b32cb4e51a_z.jpg?zz=1 Labeled for reuse with modification, 
retrieved 7/26/2017

ICC Logo, https://www.iccsafe.org/

MN Rules 1300.0120 Subp. 7 Application for a Permit
https://codes.iccsafe.org/content/document/935/10905009

Credits of Images
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https://pixabay.com/p-907122/?no_redirect
http://maxpixel.freegreatpicture.com/static/photo/1x/Storage-House-Construction-Shed-Building-2093438.jpg
https://c1.staticflickr.com/3/2728/4203868970_bafbe92078_b.jpg
https://pixabay.com/p-70506/?no_redirect
https://upload.wikimedia.org/wikipedia/commons/2/2d/Bispingen_verr%C3%BCcktes_Haus_auf_dem_Kopf.jpg
https://c1.staticflickr.com/3/2426/3889648857_b32cb4e51a_z.jpg?zz=1
https://www.iccsafe.org/
https://codes.iccsafe.org/content/document/935/10905009


Residential Plan Review
( The End )

Steve Shold
steve.shold@state.mn.us

Construction Code Representative
Code Services

Construction Codes and Licensing 
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