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Residential Plan Review

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,

IncC.



Learning Statement

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

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

e Students will examine a single-family dwelling
house plan in order to identify and understand
building code requirements and concerns.
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International Residential Building Code Book - IRC

* Written by ICC (International Code Council)

* |RC Contains:
* Residential Building.
e Residential Mechanical/Fuel Gas.
e Residential Plumbing.
* Solar Provisions. INTERNATIONAL

CODE COUNCIL
e Electrical.

e Swimming Pools.

* Appendices...

* |RCis designed to be a “stand alone” resource for residential construction.



Minnesota Residential Code Book - MNRC

* MINRC 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.

e 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

e Codes mostly adapted from ICC texts

e 2020 MN Energy Code — based on 2012 IECC.
 We did not adopt the 2018 IECC.

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

e 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

e Marginal markings/symbols (page vii)

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

Marginal Markings

= = [ndicates where a paragraph or item has been deleted from the requirements of the
2015 International Residential Code.

> = Indicates model code language deleted by the State of Minnesota.

| = Indicates a technical change from the requirements of the 2015 International Residential
Code.

¥ = Indicates a State of Minnesota amendment has been made to the 2018 International
Residential Code.

Solid vertical lines in the margins within the body of the code indicate a technical change from the
requirements of the 2015 edition. Deletion indicators in the form of an arrow (=) are provided in
the margin where an entire section, paragraph, exception or table has been deleted or an item in a
list of items or a table has been deleted.

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately
following it has been relocated there from elsewhere in the code. The following table indicates such
relocations in the 2018 edition of the International Residential Code.

2018 LOCATION 2015 LOCATION
R703.3.1.2 R703.11.1.4




Layout of the MINRC

* Ch.1 - Deleted & Replaced with MIN 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 MINRC

MN Residential Building Code

e Ch. 2 — Definitions pertaining to Building Code section
e Ch. 3 —Building Planning

* R301 — Design:

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

* R302 - Fire Resistance

* R303 - Light, Ventilation, & Heating

* R304 — Minimum Room Area

e R305 — Ceiling Height

* R306 — Sanitation

* R307 — Toilet, Bath, & Shower Spaces

* R308 —Glazing



Layout of the MINRC

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
e R313 — Automatic Fire Sprinklers Systems
* R314 —Smoke Alarms
* R315 - Carbon Monoxide Alarms
* R316 — Foam Plastic



Layout of the MINRC

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)

e Ch.5 - Floors
e Ch.6-Walls

* Including wall bracing



Layout of the MINRC

MN Residential Building Code
 Ch.7—-Wall Covering

* Interior
* Gypsum/fastening
* Vapor retarder
* Exterior
* Water-resistive barrier
* Flashing
* Siding



Layout of the MINRC

MN Residential Building Code
* Ch. 8 — Roof-Ceiling Construction

* Ceiling joists
e 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.)

e Verify the table number corresponds to code section

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

e Read the footnotes in order of their use



Table Footnotes

b. Uninhabitable attics without storage are those where the clear height
between joists and rafters is not more than 42 inches, or where there are
TABLE R301.5 not two or more adjacent trusses with web configurations capable of

MINIMUM UNIEORMLY DISTRIB-UTED LIVE LOADS accommaodating an assumed rectangle 42 inches in height by 24 inches in

widih, or greater, within the plane of the trusses. This live load need not be

(in pounds per square fOOt) assumed o act concurrently with any other live load requirements,
USE LIVE LOAD c. Indvvidual stair treads shall be designed I'n:lr_lhr unitformly distnibuted live
- - - - = load or a 300-pound concentrated load acting over an area of 4 square
Uninhabitable attics without StOfﬂge 10 inches, whichever produces the greater stresses.
Uninhabitable attics with limited s[oragc“ 3 20 l d. ::IF:_IHEILI concentrated load apphied i any direction at any point along the
p " - - - FPEPry ». See Secti S07. acks aitache ~xieri alls.
Habitable attics and attics served with fixed stairs 30 e. See Section RUT.1 for decks aitached to exterior walls.
f. Guard in-fill components (all those except the handrail), balusters and
Balconies (Cxlcrior) and decks® 40 ||1.'|nc||.'| F!.—IIE;“ .\'IE:;::I he designed o ‘T‘illﬂ;ﬂ;llhl a h}ir];u:;_ll:':.llyl ;1]::Ip]i|.'1|dnl'-r|1;:h|
oad of U pounds on an area equal o | sgquare ool 15 [0ad necd not be
Fire escapes 40 assumed o act concurrently with any other live load requirement.
—3 M g- Uninhabitable attics with limited storage are those where the clear height
Guards and handrails 200 between joists and rafters is 42 inches or greater, or where there ane two or
; : = - - T n more adjacent trusses with web confligurations capable of accommodating
Guard in-fill LUIllpUIIelllS 50 an assumed rectangle 42 inches in height by 24 inches in width, or greater,
1 2 2 within the plane of the trusses.
passcngcr vehicle garages 50 The live load need only be applied to those portions of the joists or truss

Rooms other than Slccping rooms 40 boltom 1.'||ur.l.i:| wl'm.rc all of the 1.-.r||uw||11: L't\[.ILiIlII.JI'I.‘i are met: . .
i I 1. The attic area is accessed [rom an opening not less than 20 inches in
Sleeping rooms 30 width by 30 inches in length that is located where the clear height in
: - the attic is not less than 30 inches.
Stairs 40

. The slopes of the joists or truss botlom chords are not greater than 2
inches vertical to 1.2 units horizontal,

S

For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm?, 3. Required insulation depth is less than the joist or truss bottom chord
] pound =4.45 N member depth.
po T . The remaining portions of the joists or truss bottom chords shall be
a. Elevated garage floors shall be capuble of supporting a Z,OOO—pound load designed for a uniformly distributed concurrent live load of not less than
applied over a 20-square-inch area. 10 pounds per square foot.

h. Glazing used in handrail assemblies and guards shall be designed with a
safety lactor of 4. The salely lactor shall be applied o each of the
concentrated loads applied to the top of the rail, and to the load on the in-
fill components. These loads shall be determined independent of one
another, and loads are assumed not 1o occur with any other live load.

22
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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 | 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

Subp. 7. Application for permit.

To obtain a permit, the applicant shall file an application in writing on a form furnished by the Department of Building Safety for that
purpose. The application shall:

A. ldentify and describe the work to be covered by the permit for which application is made;

B. Describe the land on which the proposed work is to be done by legal description, street address, or similar description that will
readily identify and definitely locate the proposed building or work;

C. Indicate the use and occupancy for which the proposed work is intended;

D. Indicate the type of construction;

E. Be accompanied by construction documents and other information as required by the code;
F. State the valuation of the proposed work;

G. Be signed by the applicant, or the applicant’s authorized agent; and

H. Give other data and information required by the building official.




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.
e 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.

e 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).

e Foundation waterproofing.

* Foundation insulation type & R value.

* Rim joist insulation type & R value.



More specifically...

* Floor joist type, size, & spacing

e Subfloor material & thickness

e Wall thickness & stud spacing

* Wall sheathing type and thickness

* Water-Resistive Barrier method (House wrap)



Permit Process & Plan Review
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Permit Application Process

Submit Application & Drawings

Cursory Review

Missing Information Submittal is Complete

Notify applicant immediately Zoning Review (if needed)

Perform Building Code Review

|l Aspect does NOT comply with |l

Plan complies with code
code

Missing Information

Can proceed with some of Note aspect on plan review Add stamps/comments/letter

Cannot proceed . )
P review list as needed

, Notify applicant immediately, | Note missing items, do as

resubmit much of review as possible Finish compiling list Plans Approved

Provide applicant list of Provide applicant list of
missing items, resubmit noncompliant items, resubmit

Notify Applicant

Collect fees & Issue permit




Why do we conduct a plan review?

* Catch errors
* Save time.
* Save money.
e 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.

e Familiarity with the project

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



Process

Cursory Review
Missing Information

Notify applicant immediately

* Look over documents briefly to ensure you have all of the
information.

* Permit tech or administrative support staff.
* |nspector.

* |deally at the counter, or within 24 hrs. of receiving application.

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



Application

MN Rules 1300.0120 Subp. 7

“Sample”
Building Permit/Application
DATE RECEIVED RECENED BY PERMIT #
. . . Applicant Complete Information Below
[} PROJECT ADDRESS OR PID#
* The permit application shall
° PROFPERTY OWNER PHONE #
ADDRESS cImy STATE ZIP CODE
PY I d t f k GENERAL GONTRAGTOR LIGENSE# PHONE #
entity wor

Proposed Use [check one]: D Dwvelling L__I Private Garage |:| Deck D Home Addition D Pale Building
E‘ Finish Basement E' Three Season Porch D Business/Commercial
] Fireplace [Osiding []Furmace []waterHeater [ ] Other

* Describe the land

DIMENSIONS USE AND OCCUPANCY | TYPE OF CONSTRUCTIOM ESTIMATED VALUE LOT SIZE/DIMENSIONS.

This permit becomes null and void if work or construction authorized is not commenced within 180 days, or if construction or work is suspended or
abandoned for a period of 180 days at any time after work has commenced. | hereby certify that | have read and examined this application and know

.
o the same to be true and comrect. All provisions of laws and ordinances governing this type of work will be complied with whether specified herein or not.
The granting of a permit does not presume to give authority to violate or cancel the provisions of any other state or local law regulating construction or

the performance of construction

NAME [please prin] ADDRESS oY STATE  ZIP GODE
. SIGNATURE DATE PHONE #
e Type of construction ;
City Use Only
PLANNING:
ZONING DISTRICT MINIMUM SETBACKS REQUIRED Eiant Side RoaT
Road Right of Way Other:

e Accompanied by construction documents — [

SUBJECT TQ THE FOLLOWING CONDITIONS:

BUILDING:
REVIEWED BY | DATE

e State the value

PUBLIC WORKS:
REVIEWED BY

° S i gne d by app | i cant TS ST

Building Permit Plan Review State

* Other info as required by B.O. e

City Address XXX XOOOOGOORXX
If you have questions on code-items, required inspections or to schedule an inspection call: XXCK-XOU-XX0C

DATE

Fees




1 City of Dulsth
]=l Construction Sorvices & Incpeations Division
e ]

CITY OF 5T PAUL
Department of Safety and Inspections
375 Jackson Sineet, Sulle 230
5t Paul, Minnesata  S5101-1806

Visit our Web Site at woww.stpanl.gov/dsi

GENERAL BUILDING PEEMIT APPLICATION

Humbar ireat Name 5t fom. Hbod Bic.

NaEW S it Bhnldmg Name )

Ttk Cmact D]

Smte Buildine Contr. Lic. #

Contractor’s Emadl:

Archect Desgmer:

Property Cremer (Inchado Comtact Farvon)

Bl

Soans, T+ 4

Phong
Fhong

Select the Type of Work » | [| New Structure

[ Addition [] Remodel Alter (] Repair

Select Applicable Installation Below. Select Type of Use »

[ Windows: # of windows & Residential buildings
enter information for
[ Roofimg- # of sqmares b ‘both the Residential

# of Existing Dwelling Units &

Mited Commerciall | [] Residential: Fmal # of Dwellmg Units [

# of Dwelling Units Worked On.

[ Siding & of - and Commercial Use. | [JCommercial:  Vahae of Caml Work » $

* Note: | Square = 100 Square Fest

Est. Start Est. Finish
Date b Daie » Total Value = §

1% eat Fire: Strast » Rasw 210 + Cul
DULUTH &= - TR
NN A0 Food ey e Permit questions: T30-5240
Building Permit Application Complete AN Hems
Project Name Application Date
Site Address Parcel ID Mumber
Legal Description: Subdivision, Lot & Block or other description
Applicant Name Appbcartis:  [T] owner [] Contractor [] Owner's Agent
Contractor icense #
Applicant Address City State Zip
Applicant Email (REQUIRED) Applicant Phone (REQUIRED)
Cwiner Name
Cwimer Address City State Zip
Owner Email (REQUIRED) Owner Phone (REGUIRED)
Drescription of proposed work: Hes al [1or 2 Fami Multi-Eamil .
ot [l DrTmmhuu[se: ] O Residens L] commercial
Check Applicable: Interior Remodel Interior Remodel Demolit
DHI‘Cha'hgeD‘ste DNDChangeoste O o
O new Buking LJ Addition [ sitework/Foundation Only [ other
Project Valuation. include materials and labor for all work:
Pemit Fee: Plan Review Fee: State Surcharge: Total Enclosed:
Lresign Professional (Architect or Engineer) or Plan Preparer Name
Deesign Professional or Plan Preparer Address City State Zip
Design Professional or Plan Preparer Email (REQUIRED) Phone (REQUIRED)
B Occupancy Use Group(s) circle: Sprinklered?
$W A B EFHIMRBRRSU Owe [Owrea1z O wrraiar
s W Type(s) of Construction (crclel: Food Service Faclity?  Staie Const. Project - It appdcadie
3; 14 1B 114 1B A NE W VA VE Ore [ ves
Lhpes the progect side of any area to be dshrbed by constructon contain wetfands”  Applcant’s Signature ﬁREQUlﬁEEﬁ

O we [Ove

|1 do hereby make application for a building permit. The application and Applicant’s Signature (REQUIRED)
accompanying documents are complete and accurate. Work shall be
consistent with the plans and information provided with the permit
application and shall comply with applicable codes, ordinances and
laws and conditions of approval. Work shalll not begin untl a bulding
permit has been issued.

Description of Project:

Apphicant cortifics ot all mformetion is comoct and St all portmant shis mebtions and
city ordinancos will be complicd with in porforming the sk fr which this pormitis fvomod

Appcan s S

PLEASE COMPLETE THIS SECTION ONLY FOR NEW STRUCTURE QR ADDITION

Stracture Dimensions (In Feet)

Is a Fire Suppression System Available?

- . Total Square Fest , )
Width Length Height {includ 1) Bazement # of Stomes

(L& — Sprinklers)
Yes O Ne O

Yes

Ho

Lot Dimensions {In Feeh) Sel Badcs

from Property Lines

Lot Width | Lok Depth Front Back

For Office Use Omly

Chanpe'Fapansion of Use? Yes [ No

Existing Primary Uha Ceampancy Goop

Propesed Primary e Comstmction Typs

Zomving, Dhsbrict Plom Memhar

PLAN REVIEW EEAMARES

SAC Processing Fee

Design Review Fee

Park Desdication Fee

| Charze Credit
State Valuation : §

SACHE Eeviewed By Deae: Warming Folder ¥

Vacast Bldp. Folder # [P DS L iy}

Total Permit Fee | §

PERMIT # »

Giice Uee
Lr..l?l:':crx Zone District Stomwater Zone: Specal Approvals:
HDEVELOPMENT®: e T E i3t 14 wg Parmit Application_2014

Signature of Cardholder (required for all charges):

00 AMEX [ Discover [ MasterCard [ Visa | Coge b =" [ ]
Mmesy | | | T T T T T AT T T T T

35



Process

Submittal is Complete

Zoning Review (if needed)

* 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?
* |s the structure allowed in that area/zoning district?

* Is aredesign merited?



Site Plan

|
Notes: ! -
- Finished grading of site to remain essentially the same as existing - see surveys for more information. Existing home 30'-33/8"
- Water drainage to be towards street and alley. N A 7
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Process

Perform Building Code Review

Missing Information

Can proceed with some of

Cannot proceed .
review

* Begin review — missing something?
* |f 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.
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What is it?

 |IRC—1 Dwelling, single-family
 |IRC—IlI Dwelling, two-family
* [RC—1ll Townhouse

* |[RC—1V Accessory structures
* Garages
e Storage sheds

* Similar structures

Be sure you are in the right book
e MNRC — Residential (1309)
e MNBC - Commercial (1305)

Process

RESIDENTIAL CODE

* Administration * Consfruction * Radon * Energy

" DEPARTMENT OF
@ LABOR AND INDUSTRY




s

Occupancies not more than three stories above grade plane in

“Defined as:
height with a separate means of egress shall comply with chapter 1309...




Two Family Dwelling

e, A

ety = i et



Townhouse

Photo Credit: https://www.bankrate.com/real-estate/what-is-a-townhouse/



oo R

Accessory structures

i

i




Process

RESIDENTIAL CODE

* Administration * Consfruction * Radon * Energy

* Be sure you are in the right book
e MNRC — Residential (1309)
e MNBC - Commercial (1305) N " DEPARTMENT OF

@ LABOR AND INDUSTRY




Process

Subp. 2. Compliance. Structures classified under part
1300.0070, subpart 12b, as IRC-1, IRC-2, IRC-3, and IRC-4
occupancies not more than three stories above grade plane in
height with a separate means of egress shall comply with
Chapter 1309 and other applicable rules. Other buildings and
structures and appurtenances connected or attached to them
shall comply with Chapter 1305 and other applicable rules.

Exception: The following structures that meet the scope
of Chapter 1305 shall be permitted to be designed to com-
ply with Minnesota Rules, Chapter 1311:

(1) existing buildings undergoing repair, alteration,
change of occupancy, addition, or being moved;
and

 MNRC — Residential (1309) (2) historic buildings.

* Be sure you are in the right book

SZEZ=2Z2=2Z2=sZ2=sZ2=sZ2=Z2=Z2=s=Z2s2=2=s2=5222:;

LABOR AND INDUSTRY

e MNBC - Commercial (1305) ' FYY) DEPARTMENT OF



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.

* |f you notice violations, or think of questions, note them.



Are the plans submitted and
designed by a licensed architect?

s it possible to be built under the requirements of MN Rules 13097



e 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.

e Hallways to rooms

* Landings at top and bottom of stairs
* Windows/Egress openings

e Lighting

* Headroom

* (Wind, snow, live/dead load)

e 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
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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?

e Structural

e Will the structure support the loads imposed?



How to Start?

* Environmental factors
e Ultimate wind speed
e Wind exposure category
e Climate Zone, temperature (heating, cooling, insulation, humidity control)
* Flooding
e Ground snow load
* Roof/floor live load
* Soil type & bearing capacity
* Soil moisture content (frost heave)
e Ground water mitigation

e Radon



How to Start?

* Functionality/layout
* Egress
* Minimum room areas
* Minimum clearances
* Headroom
* Halls
e Stairs
* Fire separation
» Habitability/livability



e Structural

Loads

* People/contents, wind, snow
Material

* Type/species, span capability
Footings

Foundation walls
Walls

Floors

Roof/ceiling

How to Start?



How to Start?

* Develop an approach.
 Top down?
* Bottom up?
e Qutside in?

* Inside out?
* Functionality/layout

e Structural




How to Start?

* Utilize a framework as a guide
* |CC Checklists
* Building Department checklist
* Plan review letter

e Code book — follow table of contents



Structural Review




Chapter 4

Footings —




Footings

e T o il ST e
*Size
'___‘_‘__ e Width x Thickness

* Projections
 Pads/point loads
* Frost protection
* Min 12” below natural grade (slab on grade) e
* Insulation (frost protected shallow foundations)

f::.. e Drain tile
& “Twws FFFDna-.

e = e LA i e https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations
— gk | . —=

- L 66



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

Footings

-_--.I'-_ =

vl .:' = - 3 I ! - T --.L
o : : : TABLE R401.4.1
- * Soil bea ring capacity for your aread PRESUMPTIVE LOAD-BEARING

VALUES OF FOUNDATION MATERIALS?®

—_—  Typically 1,500 — 2,000 psi in metro. CLASS OF HATERIAL LOAD BEARING
(pounds per square foot)

gy | Crystalline bedrock 12,000
Sedimentary and foliated rock 4.000
'3
Sandy gravel and/or gravel (GW and GP) 3,000 e ik
,-_;':.:f Sand, silty sand, clayey sand, silty gravel AT
" |land clayey gravel (SW, SP. SM, SC, GM 2,000
and GC) .

Clay, sandy, silty clay, clayey silt, silt and 1,500
sandy siltclay (CL, ML, MH and CH) -

For SI: | pound per square foot = 0.0479 kPa. "-#

a. Where soil tests are required by Section R401.4, the allowable bearing
capacities of the soil shall be part of the recommendations.

b. Where the building official determines that in-place soils with an
T — o BN allnu«iahlc bearing capacity of less th{lll. 1,500 psf are Iikcly.lo be present at
the site, the allowable bearing capacity shall be determined by a soils
o £ M . investigation.

=I5

— P Y https://codes.iccsafe.org/content/MNRC2020/chapter-4-foundations
———— . i . 67



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

Footings

A e -, ' d i W
o * Minimum compressive strength - 5000psi
- TABLE R402.2
- MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE
MINIMUM SPECIFIED COMPRESSIVE.STRENGTH® (f)
TYPE OR LOCATION OF CONCRETE CONSTRUCTION Weathering Potentiall)
~\ Negligible Moderate Severe
) M [Footing& ") 5.000 5.000 5,000
¥ [Basement walls, foundations, and other concrete not exposed to the weather 2.500 2.500 2.500° g
Basement slabs and interior slabs on grade, except garage floor slabs 2,500 2,500 2,500° T |
M o y 2 z " o I " = z T,
Basement walls, foundation walls, exterior walls, and other vertical concrete - d d
N 2,500 3.000 3.000
N | work exposed to the weather ey
W |Porches, carport slabs, and steps exposed to the weather, and garage floor slabs 2,500 3.000%¢! 3.500%¢" ':..-"-

For SI: 1 pound per square inch = 6.895 kPa.
a. Strength at 28 days psi.
@Scc Table R301.2(1) for weathering potential. .r‘!.‘
W “C. Concrete in these locations that may be subject to freezing and thawing during construction shall be air-entrained concrete in accordance with Footnote d.
d. Concrete shall be air-entrained. Total air content (percent by volume of concrete) shall be not less than 5 percent or more than 7 percent.
e. See Section R402.2 for maximum cementitious materials content.
f. For garage floors with a steel-troweled finish, reduction of the total air content (percent by volume of concrete) to not less than 3 percent is permitted if the

specified compressive strength of the concrete is increased to not less than 4,000 psi.
@ Compressive strength (fc) of 2,500 psi, with an approved admixture that provides a water and vapor resistance at least equivalent to 5,000 psi concrete.
: (B)

Compressive strength (f c) of 5,000 psi, is not required for post footings for decks or porches, wood foundations, slab-on-grade foundation walls, and footings
. for floating slabs.

Z=Z=Z=Z=

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

1303.1700 N

TABLE R301 GROUND SNOW LOAD E

CLIMATIC AND GEOGRAPHI} T},¢ ground snow load, P, to be used in determining the N

WIND DESIGN SEISMIC SUBJECT TO DAMAGE FR{ design snow loads for buildings and other structures shall be

N |ROOF SNOW 4
N d ic| DESIGN i 60 pounds per square foot in the following counties: Aitkin, N
LOAD' Speed® [Topographic | Weathering® | Frostline | - P PEI Sque g . > M

(mph) | effectst |CATEGORY 9 depth® Becker, Beltrami, Carlton, Cass, Clearwater, Cook, Crow N

. See MR g Wing, Hubbard. Itasca, Kanabec, Kittson, Koochiching,
vop=07 * pg| 115 Yes A Severe part Foo _ ; : , y
M 1303.1600 A Morrison, Norman, Otter Tail. Pennington, Pine, Polk, Red y
N Lake. Roseau., St. Louis, Todd. and Wadena. The ground N
H g now loads to be used in determining the design snow loads for buif S2OW load, P 2 fo be used m determining the design snow Y
M oad to verify by county. The roof snow load is a uniform load on loads for bmldllngs and other structures shall be 50 pounds ¥
B per square foot in all other counties. N

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




TABLE R403.1(3)

MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS WITH CAST-IN-PLACE CONCRETE OR FULLY GROUTED MASONRY WALL CONSTRUCTION {inches)® ®

SNOW LOAD
OR ROOF LIVE
LOAD

STORY AND TYPE
OF STRUCTURE WITH CMU

LOAD-BEARING VALUE OF 50IL
{psf)

1300 2000 2300

TABLE R403.1(1)
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION (inches)® P

2000

2300

4000

SNOW LOAD
OR ROOF LIVE
LOAD

STORY AND TYPE
OF STRUCTURE WITH
LIGHT FRAME

LOAD-BEARING VALUE OF SOIL
(p=T)

1500 2000

Story—slab-on-grade

1 stony—with crawl space

o | o
o | o

]

oo | o

for | b

oo | o

o | o

o | o

TABLE R403.1(2)

MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION WITH BRICK VENEER (inches)® ©

SNOW LOAD
OR ROOF LIVE
LOAD

STORY AND TYPE OF
STRUCTURE
WITH BERICK VENEER

LOAD-BEARING VALUE OF SOIL
(psf)

1500 2000

MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS WITH CASTIN-PLACE CONCRETE OR FULLY GROUTED MASONRY WALL CONSTRUCTION (inches)®"

2 story—slzb-on-grade

2 sto with crawel space

TABLE R403.1(3)

SNOW LOAD
OR ROOF LIVE
LOAD

STORY AND TYPE

LOAD-BEARING VALUE OF SOIL

SLAB CRAWL T
OH ORADE SPACE —

(psf)
OF STRUCTURE WITH CMU
1500 2000
3 story—slab-on-grade 32 =14 2E=g 23=8 8= g Gx8g 14 % 3
3 story—with crawd space 43 =18 32 28=38 21=8 8x8 Gxa
3 story—plus bszement 45 a7 28 =10 24=7 21 % 5}




Footings

* Which chart?
* CIP or Fully Grouted Masonry

* Example plans have ICF walls
(Essentially CIP walls)

* Show Load
* MN Provisions 1303.1700
* 60psfin Zone 1
e 50psfin Zone 2

* See Table 301.2(1) — Roof snow load is
70% of ground snow load

* 50 X.7 = 35psf roof snow load

TABLE R403.1(3)
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS

AST-IN-PLACE CONCRETE OR FULLY GROUTED MASONRY WALL CONSTRUCTION (inchgg):®

Ds:%%f;}d‘ﬂz o S%?JE‘T'SEE%'I‘_IECHU LDAD—BEAHIHE:(;GEALUE OF SOIL
1500 2000 2500 3000 3500 4000
I story—slab-on-grade 4 =6 12x 6 12 = 6 12x6 12x6 12x 6
| story—with craw| space 19 x6 14 x 6 12 = 6 12x6 12x6 12x 6
1 story—plus basement 25«8 19 % 6 15 % 6 13x6 12 %6 12 = 6
- 2 story—slab-on-grade 23 x7 18 x 6 14 = 6 12x6 12x6 12x 6
E 2 story—with crawl space 20x9 22x 6 17 =% 6 14 x 6 12x6 12 = 6
- 2 story—plus basement 35 % 12 26 % 8 2l x 6 17x6 15x6 13x6
3 story—slab-on-grade 32x 11 M =T 19 x 6 16 % 6 4x6 12x 6
3 story—with crawl space 38 = 14 WBx9 Bxb6 19 x 6 l6x6 14 = 6
3 story—plus basement 43 = 17 I x11 26 = 8 22 x6 19x 6 16 x 6
| story—slab-on-grade I5x6 12x 6 12 = 6 12x6 12x6 12x 6
| story—with crawl space Wx6 15 6 12 =% 6 12x6 12x6 12 = 6
| story—plus basement 26 %8 20 % 6 16 = 6 13x6 12x6 12x 6
2 story—slab-on-grade M4 x7 18 x 6 15 x 6 12x6 12x6 12x 6
2 story—with crawl] space 30 = 10 2% 6 18 % 6 15x6 13x6 12 = 6
2 story—plus basement 36 x 13 2T = & 2l ®6 18 x 6 I5x6 13x6
3 story—slab-on-grade 33 =12 25x7 20 = 6 17x6 14x6 12 = 6
3 story—with crawl space 39 x 14 0x9 BxT 19 x 6 17Tx6 14 = 6
3 story—plus basement 44 = 17 33 x 12 2Tx 8 22x6 19x6 17x 6
I story—slab-on-grade 17x6 13x 6 12 % 6 12x6 12x6 12 = 6
| story—with crawl space X6 I7T=x 6 13 x 6 I12x6 12x 6 I12x 6
| story—plus basement 28x 9 21 X6 17 = 6 14 x 6 12x6 12x 6
2 story—slab-on-grade 27T %8 Wx6 16 = 6 13x6 12x6 12 = 6
2 story—with crawl space 32 x 11 M =T 19 x 6 16 x & 4x6 I12x 6
2 story—plus basement 38 = 14 28=x9 23 x6 19 x & lex 6 14 % 6
3 story—slab-on-grade 35 = 13 2T x 8 2l x 6 18 x 6 15x6 136
3 story—with crawl] space 4] = 15 31 x 10 24 =T 20 x6 1Tx6 I15x 6
3 story—plus basement 47 = 18 35 =12 2B =0 23 =7 20x6 17 = 6

2020 MN Residential Code

72




a. Interpolation allowed. Extrapolation is not allowed.

b. Based on 32-foot-wide house with load-bearing center wall that carries half of the tributary attic, and floor

framing. For every 2 feet of adjustment to the width of the house, add or subtract 2 inches of footing width
and 1 inch of footing thickness (but not less than 6 inches thick).

S=dsESE

ON GRADE SPACE

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



Footings

* 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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g hesdht & = A K_,/I Flush beam by Littfin Truss ——_ = B E
. z, Passive Radon vent _F,.-"/ | m | EeTeE - \\\ 22 ﬁ
sa @ jup through roof) ———— f///'g .u:,, \iimyl Flank—y - WWH 20"¢10" cone footing - E E g
= . | Beam pockst — L]
= P = (=1} One-pizce | " - \ 293
F i - . 38 Zx4 Bearing wall ™,
B ﬁ FAMILY tub/shower insert ——— '1 o \ i e ) Il. fl ﬁE §
3 1
@ o 2 18-10%20-11" 1 I I . 2 i‘*
] g - Carpst : f- .t
Lo 5 _\ 2 ) -8 14 g'-034" 8- 10 14" : & -0 3" i g -434" @B 8
5 - : " I fbi
& F— -5 Uz Ll 1 o . . - 1" L 72 & S g
; i g = bearing each end = 20107 conc footing _N =0 — = i kg -2
- o 2 detect. plug-i ! F
GE g - N — = plagm - STORAGE SuE
o T Install drafi-stopping on truss above - attach 1/2" + i - = =0 27 7T A" | =
g g o ave bd to one side of floor truss, seal all 92F Baan i _/r " 1 -
£ = penstrations and maintain integrity of drafistop. <Hb meanng wa a0 = - 2- 5 1/2" LVL dropped ]
E t ) I - e - . [
B § B Enclosed area must be less than 1,000 s.1. — = 2 bearing each end 28 ot ek lclaer —
B o 4 "'\-u\-‘\‘ - - pt hedg . !
owm = " e . . - above- anchor w
S; 2 @ -214 § ~, -1 Nl 1|,2' z-0 ld  ledozrioks @ 18700 ——y
a* o 2 _ =
o = — " - .
gé g8 e 13 1/4" ICF with 1/2* gyp bd o 3-pt 2x2
o # - 172" gyp bd at all walls and = o i
E E a -E - sloped understair surfacs - BED 2 —'@3;91511'3“ ==
i i .~ " oo = IS
2 g = § —— 2.5 1/2" LVL dropped, BED 2 - 11T x16-5" 1
r.% g i / 1 1/2" bearing each end — Byt 1' Campet 3
i «© | " - i -—\l -
| 2 | 207 10" conc footing —\ Carpat EY. 13 104" ICF with -
\ | | Bearing wall - ] | 38 r L 1/2" gyp bd — -
| w - | . , e 25 2°LVL 1112 _
\Q,\_ i | F‘ ' '} o —1— Waste pipe from toilet above | — bearing each end
\ "!I - | § ﬂ_,f" .
. . C I —H Carpst Egress window = [Egress window T
= -
S — Elec. panel|| 5 A @ Cassmant - Casement :
= L - f 10 Sill ht. at 3-2" - ‘/ Sill h. at 22 )
ol 22 R4 iy i
oy - \ RE) AL RN A SR |
3 _4n - : el ) s _— Gavinized
p.z/.-' P" T.4m window well 120 12
Motes: ~ il
- Structural motes on plans have been supplied by building supply company and entsred onto
plans by draftsman. . o w F‘,’. " . "
- Contractors to comply with current codes. +-8 -8 4 -8 e-212
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48'

24"x63"

. ] 26'-41/4" |
— | pam Y [ S S !
| -I
KITCHEN * ‘ ‘ ‘ u ‘
! L1 I I 1 " I@
1%‘1{ "‘F1|8 s Nl | 2-91/2"LVL headeron | |
aK Tioor - ‘ 2 jack studs ea. side —
} |
| N |
3 O"\F ; ~— Manufactured standard roof trusses @
] ’[L =~ 24" oc above (6/12 pitch, 7 1/2" energy
heel). See section and plans from the —/
| | | roof truss supplier. /
1 5! - DH E i
| | | I r g
D g
()]
1 n I_
| | | - 3' tall wall wiwood cap ——\ 4'-81/2
| | | Y| Foyer
| | T 5-0"x10"-1"
| [ ‘ Tile'—_
| | | | /.

2-51/2" LVL, 3"

bearing each side

=

e

]

4 -0"

29 - 11"



1'- 8 3/4

/

I

(0N

Q]

0
>
(@]

<
B

18" -8 1/4" 8'-0 3/4"

l 4

— } | =
M(‘A 18" open-web trusses @ 19.2" oc -|move off of layout toO~—1—"71
7 | I~ accomodate plumbing 3

— Toilet above

77




Footings

r il .:- - D pad 4 -8
. * Figure out the math...Pounds per Linear Foot (PLF) on Footing

~ 7 *Need the linear foot (LF) weight of:

* Design roof load

* Wall load, including cladding
e Design floor load

* Foundation weight

* Footing weight (may be negligible)




Footings

-_--.I'-_ =

e o R pad T Y
L . . .
o * Figure out the math...Pounds per Linear Foot (PLF) on Footing
ey K} 1’ wide section, roof peak to soil under footing.
1
.......................... T
= R =Ry
e e e e e e e e e S
I
11
I I Abardrmn S0 and fascia

LF Smariside lap siding




s5-0 [~
PO e A . ; —= ————— f
a?ffpﬁnidﬁim supplied by building — Egress window - ?Ea:lﬁreplace Aireand. __L.-——" N— ﬁ;:anegghf,de — ":‘
’;ﬁ;:fﬁ;:r:fggj;; drafisman. 32"&9/ ) ‘ \ 3048 ,Q ‘ 308" _,_f""ff § 32w 733".{53"_____‘;:__'-—__% IR
I i < L I{*‘-“'T : \IP l Ll i TE"’::I’?”—"d . Firsplacs vent /—{— Gas Firsplaces
Pounds per Linear Foot (PLF) of Wall — Roof Load L = T | e | e
E:IA vent vented 71 7
& I . 45I|-hmc|f
e Assume clear spanning roof truss T =
{° Snow load: 35psf "\ e | \
| |+ Dead load of material: 15psf - > . :
/ L]+ Combined: 50psf g — | e | =%
| Osk Floor ook e o m AT | ae
ot I ) T | 5%
S House size: ~¥30" x 55 T T AT ARy T T | T -
2§ | 1|* Overhangs: 2’ at Eaves, 1’ at Rakes sl Ty
f 14+ House + Overhangs: ~34’ x 57’ !
N :\jj * Half the roof’s weight is on one wall... H
| B F ? | i [
AR 1|e (34 +2)x57.....17" x 57’ = 969sf v /Ig .'
* ‘Eg : ) 'Iljlle = N 2
pls'-c' . L ¥ 1| I'—

] \L * 969sf x 50psf = 48,450lbs on side walls L =
|4 N« 48,450lbs + 55 (actual wall length) = 881PLF e [ E]] sem
N Sl i 1| | "

o] . =0 e S M
| | t'—q"l g AL 5 I - | i | | I ——— y | 2l y il I~ t.-l,u‘h
:.mpcsedpﬂwern’eLZ— -“: l&5‘--‘&;ﬂ-‘;—é_;!%'haﬁ----------- JEE\ --2_4EI IE -;\-h_-_;géﬂé -l:f is------------l-@ B
A:«_/' =
-4 ¥ - 20z ' 14'- 8 14" { 12 -7 14 4.0 o
A il




o e B e . [ {/«" VI vwa-all, Thainiail |
AN RN, \ ) 1" air gap

Mx ", . x"‘-u x‘h ~‘= " k HH'-. .

e T — —_ | Main Plate
PLF — Main Floor Walls ! 8-11/8"

- AlupLinum fascia and soffit over
] "type X gypsum sheathing
LP Smartside lap siding

Tyvek

716" OSB

2¥%6 studs @ 16" oc

1 R21 fiberglass batt insulation
4 mil poly vapor barrier

* Wall height: ~8’
e Assume ~5lbs per SF for 2x6 wall — 16” OC

e 8sf x 5psf = 40PLF
7 13 f ™
\AE/ \AE /

2x8 pt plate on sill seal I".

h,

——————— o o o e e e e e s e e e e s e e

anchored to foundation — ——-ﬂ'ir\\ “ 1/2" gyp bd
: R A Main Level a
| ::ME_ E:y | | D! _ {:]u '\%
n . I T.0.Foundation 4™
—ﬁ—ﬂ_ 0 11 1A
: : | |



L ‘-J- A 'JI B GH _-IQH j‘ N If . _.. K ;_“ --r a_- J__\-r_J . J 2 | = ||,|| " || I E !"- ‘\ .‘,“' - _r 1 ? | __.\'._.. - " * ‘-‘“!i_-;_ o
R 5
Fireplace vent —| \-. mr-p f H - )
H_ ‘ ‘ RJ,LM lw ;l - Reduce truss height by 3" - .'
—Inodate 2 ' o
PLF — Floor Load = @" .
F'I> Beam |
* Assume clear spanning floor truss (worst case ||| || |[ | A j
| scenario) "] Bearing wal
- * Floor live load: 40psf (Table 301.5) n above
* Dead load of material: 10psf Sl
 Combined: 50psf ) i -
P ing wall : 30’
8'- 0 3/4" .
* House size: ¥30’ x 55’ 2 i
* Half the floor’s weight is on one wall... T _
e (30" +2)x55....... 15’ x 55’ = 825sf es @ 19.2" oc - move off of layout to L H—T
. n
e 825sf x 50psf = 41,2501lbs on side walls :
e 41,250lbs + 55’ (wall length) = 750lbs/LF
T —~— Toilet above i
_ | | T T I T T J-..a--’ | |
h ~— _Bearing wall—" -
ﬁ N —Sfair opering== ]
L N S pening = =t
———— e o = — - l
- Main Level Floor Framing i I I

82
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19.2" oc

2 il seal

PLF — Foundation Walls

Wall height: ~9’-4” (9.33’)

Assume ~150lbs per CUFT concrete (pcf)

| R21 Tiberglass batt Insulation
4 mil poly vapor barrier
1/2" gyp bd

"'h.l'l

Main Level

9.33sf x .66 (8” wall) = 6.16 CUFT Concrete/LF [ |

924PLF

6.16 CUFT x 150pcf =

B |
[

P

P J\u1f n

,;qu-__

%

~

| U! _ DII
T.0.Foundation

vy

A
il

-

Y

'&_'\"u"""""_'(

—— Water proofing
— 13 1/4" ICF

Drain tile in sock
surrounded by crushed
stone, run to sump pit

L ower Level

-9'-7 7/8"

T.0. Footing
-10'-8 1/4"

< &



RZ1 Tiberglass batt Insulation
4 mil poly vapor barrier
1/2" gyp bd

™, )
Main Level
U! _ DII @

-

I ?
19.2% oc PLF — Footings

* Footing, Plan Size — 8" x 20”
e Assume ~150lbs per CUFT concrete (pcf)
e 8”x20” (.66sfx 1.66sf) = 1.1 CUFT Concrete/LF
e 1.1 CUFT x 150pcf = 165PLF

_ : L~

0 . ¢

= - %

;' L

' T.O.Foundation &
| \M1f "

AN T vy

| Water proofing

F—— 13 1/4"ICF

|| = Drain tile in sock
/ / surrounded by crushed
/r_ -l stone, run to sump pit

o L L ower Level

9'- 4"

B

-9'-7 7/8"

L T.0. Footing
TTTTTTTTT - -10"-8 1/4"

< &



Add the Totals:

e o e pa r 7 B,
A .
,,e * Figure out the math...

- 7 *Roof: 881PLF
* Main Floor Walls: 40PLF i
* Main Floor: 750PLF s, ¥ 4
* Foundation Wall: 924PLF |
* Footing: 165PLF

l"::} e TOTAL PLF: 2,760PLE

|
: e — e T - 85




Footing Size?

-_--.I'-_ =

e e pal r T o
o ,
- * Figure out the math...
~ = <« TOTAL PLF: 2,760PLF
* Sizing the strip footing: L
* Divide the total weight on each linear foot by the soil bearing capacity to arrive at the H_ Fu
minimum footing width in feet. E s
|
* Must still check projections & depth. feee—
5
NN

|
¥ I e, : 86



Footing Size?

. e i > i - T e
* Figure out the math...

———_ « TOTAL PLF: 2,760PLF

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

* Examples: r
1. Assumed soil bearing capacity — 2,000lbs e

» 2,760 (total weight) + 2,000 (soil capacity) = 1.38" wide footing. Convert feet to inches: 1.38 x 12 = b =
16.6”

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

“":::.?.. 2. Assumed soil bearing capacity — 1,500lbs
al e 2,760 + 1,500 = 1.84’ wide footing. Convert feet to inches: 1.84x12 =22.1"

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

— v T: 87




Footing Size?

ol i . y {
* Check projections & depth...Example #1: \ ﬁ.,;i_‘_'.ﬁ"""
— . . . s o
——— * Assumed soil bearing capacity — 2,000lbs |t ;
. . ” . ” -":-'-: P --:."

* Plans indicate: 18" footing, 8" wall (do not | R403.1.1 Minimum size. The mmimum width, W, and
count the foam on ICF wall as part of the wall ¥ thickness, T, for concrete footings shall be in accordance
thickness). | with Tables R403.1(1) through R403.1(3) and Figure

, , _ , # R403.1(1) or R403.1.3, as applicable. The footmg width 1

* 18" - 8"(wall thickness) = 10 i shall be based on the load-bearing value of the soil in accor- |

dance with Table R401.4.1. Footing projections. P, shall be |

not less than 2 mches (51 mm) and shall not exceed the

 Min footing thickness? Table 403.1(1,2,3) — thickness of the 1 footing. Footing thickness and projection
VA r',-

y “..not less than 6” thick.”

« 10" = 2 = 5" projections on each side.

x{.,. * Minimum — 18” x 6” footing ok?

F.a » 5” projections are less than 6” thickness —

lé footing complies.
- Pp—




Footing Size?

Py

il -.J'_ b {

. CH;ck projections & depth...Example #2:
— * Assumed soil bearing capacity — 1,500Ibs

* Plans indicate: 23” footing, 8” wall (do not count

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

e 23”7 - 8" (wall thickness) = 15"
e 15" + 2 = 7%" projections on each side.

e Min thickness? Table 403.1(1,2,3) — “...not less

than 6” thick.”
e Minimum — 23" x 6”

1 »” . . .
. 75 projections are greater than thickness - does
NOT comply unless thickness is increased.

* 23”7 x 8” would comply.

P e

w

i —

R403.1.1 Minimum size. The minimum width, W, and
thickness. T, for concrete footings shall be in accordance
with Tables R403.1(1) through R403.1(3) and Figure
R403.1(1) or R403.1.3, as applicable. The footing width
shall be based on the load-bearing value of the soil in accor-
dance with Table R401.4.1. Footing projections. P. shall be
not less than 2 mches (51 mm) and shall not exceed the

| thlckneas of the f footing. Footing thickness and projection




Footings — Check Size

et L . D pal T .
-...’ ) [}
i * Reference house drawings — page A2.

-7 * Exterior Walls — perimeter strip footings

* Page A2 — plans indicate perimeter footings are 20” x 8” (w/ 2 #4 bar continuous) L

 20” x 8” min based on math is ok for 2,000Ib soil bearing capacity. (Math indicated 18” x 6” | s
was minimum compliant footing) = 1_;:': ;
|
* Check footing thickness & projections. L—

* 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.




~ « Interior footings

-_--.I'-_ =

. Rélzerehce hé)use drawings — page Al

e Center bearing wall footings — 20” x 10”

* Width is ok based on previous exercise checking perimeter footings (20” min). Perimeter

Footings

. T T T

20"x10" conc footing —
2x4 Bearing wall ~ \

|." ‘J

N

7"

- — — [
Lﬂ 8'- 0 3/4"

S

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 footing — 3% (2x4 bearing wall) = 16%

20"x10" conc footing —\
R

16% —~ 2= 8& projections

= 1

L 1, _ . .
Projection of SZ is less than 10” thickness, so it complies.

| 2x6 Bearing wall _} -

1 SD

) 1/4" |

— —— - —

32

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

-



Footings — Pads/Point Loads

g "
’ B . I = .
T A By o ) I o TABLE R301.5
_..-'r d I d f MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS
5 ) 171 / 1 1 (in pounds per square foot)
- Sizing pads/point load footing ou S
- . . Uninhabitable attics without storage® 10
—— ¢ Figure out the loading on the post or column Uninhabitable attics with limited storage® %
Habitable attics and attics served with fixed stairs 30
14 FormUIa - Area X F/OOI" Load Balconies (exterior) and decks® 40
Fire escapes 40
e LxW = Area Guards and handrails® 200"
m -
Guard in-fill components' 50"
* Area x Floor Load (40psf living, 30 sleeping) = Total Load (TL) Passenger vehicle garages® 50° |
Rooms other than sleeping rooms 40 .
* (More detail later in presentation.) Sleeping rooms 30
Stairs 40¢ | =
For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm’,
1 pound =4.45 N.
a. Elevated garage floors shall be capable of supporting a 2,000-pound load
applied over a 20-square-inch area.




Footings — Sizing Pads/Point Loads

--_-‘
l- -
i : - R

. e S : ! T o,
. * Formulas
g TL L
. J ( : : )x 144 = Square Footing Size
Soil Capacity ,
P
. . o . ff B
* Square Footing Size X 1.13 = Round Footing Size % -, B
e
* Example —10,0001b load on a column, assumed 2000lb soil capacity. e
¢+ 00 x 144 = 720 -
2000
e * 720 = 26.83 or 27” x 27" square footing. f-"'-'
=,
““'n..."'-. { * 26.83 x1.13 =30.32 or 30” diameter round footing. }




Footings — Pads/Point Loads

T ————
& o
s . - ..

- o s o ' { T -
F
P * How thick?

e —

-7 *R403.1.1 Minimum Size

* Footing projections ...shall not exceed the thickness of the footing.

* Back to example Fi
ki
* 10,000lb load on a column, assumed 2000lb soil capacity = 27” x 27” square footing | o
27 — 5% (column size) = 21% b

+215+2 =10 |

* So, pad footing must be 11” thick min. :

E— - 1 " 94
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e —

n

e - b {

* Frost protection

Footing Depth

~ 7 *MN Provisions 1303.1600 Subpart 1.

e Zone | —3-1/2’ (42")
e Zone Il -5’ (60”)

e DLI Website:

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

bc map frost depth.pdf

MSBC RULES 1303.1600

ITTSOM ROSEAL
f LAKE
| e OF THE

|FROST DEPTH

F“v—i\r\
MARSHALL
BELTRAMI

CENNINGTON KOOCHICHING ;

Eﬁ —— | sTLous LAKE r
POLK 3{ ITASCA -
MORMAN ™ . ]

CASS
BECKER  [Husswn
I:L.q'r AITKIN /
2 —
UaN|  OTTER TAIL E % CARLTON
TODD
I g I'E— FINE ABOVE LINE
JOUELAS e 5 feet - 0 inches ﬂ
5 BELOW LINE

DDDDDDDDDD

WRI

MEEKER

3 feet - 6 inches



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

Footing Depth

e
S £ P 2 ! — . .
i , /l R403.1.4 Minimum depth. Exterior footings shall be
r * House Plans — A2 .* / placed not less than 12 mnches (305 mm) below the undis-
| 5 turbed ground surface. Where applicable, the depth of foot-
—_ e A2 Section 1 - full depth basement — complies. ings shall also conform to Sections R403.1.4.1 through
R403.1.4.2. It
* Garage Plans A2 Section 3 -
b
— offit
* Slab on grade. e S | bc
* R403.1.4 Minimum Depth 3 A :
a2
Exterior footings shall be placed not less than _ p siding
12” below the undisturbed ground surface.
6" oC
e —12” below grade — complies. 3 VI I :
=
"“;"m.. 11— ' " i
-"...j.-'-__-__, - ﬁ__-ﬁ-rﬂ | i 1X- O* ,SIOC



Footings

e 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.

e 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 | soils, as detailed in table R

405.1. B
. ) .| —= Drain tile in sock
* A2 Section 1 ] surrounded by crushed
/J-',,J stone, run to sump pit
Lower Level 4

-9'-77/8"

\ T.0. Footing G

-10' - 3 1/4"

97



- e i - - !
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.

f'r‘i_—'-l:_"—._E"E'"r'-'.”.'?f g~ v o~ —— — —
32"x48" |} -
A - o

VA r a .

2 f' :
-0 - (e

[~ s = L
-I - . ___..r":;?r ,."II ;
@ Fireplace vent — /f' -ﬁ
o II
N i
=-.:"-.. Radon above

1

" Passive Radon vent
(up through roof)

)
I n : _- - [
b S L L,
€ A M ﬂ
/) o
Nt pipe — / .

-8 1/2"

ace vent above — 72"

Passive Radon vent jrd |
(up through roof) — A

9

98



Other Helpful Resources...

(YY) DEPARTMENT oF R e
LABOR AND INDUSTRY

ABOUT THE DEPARTMENT FOR BUSINESS FOR WORKERS

Schedule a license exam. | DLI offices are closed to walk-in customers.

For business = Manufactured structures = Formulas, maps and tables

APPRENTICESHIP AND DUAL
TRAINING FORMULAS, MAPS AND TABLES

CODES AND LAWS » Farmulas for determining footing spacing and size
ELECTRICAL CONTRACTORS = Example: Formulas for determining footing space and size

ELEVATOR CONTRACTORS Snow load map - ground load and roof load map per Minnesota Rules 1303.1700

Frost depth map - Minnesota Rules 1303.1600
EMPLOYMENT PRACTICES
Round footing sizing table
HIGH PRESSURE PIPING
CONTRACTORS Soil classification and bearing table

INDEPENDENT CONTRACTOR Square footing sizing table
REGISTRATION Miscellaneous information
LICENSE FORMS, PERMITS, = Egress windows for manufactured homes fan. 2, 2008
PLAN REVIEW AND LOCAL = Code verification sign-off

GOVERNMENTS e

MANUFACTURED 3
STRUCTURES



Foundation Wall — Chapter 4



--_--.I' -
T
=
=

v

. Check these items:

* Wall height

Thickness

* Block wall
* Poured wall

e Other

Waterproofing

Drain tile/drainage

Insulation

Lateral Support
Backfill

Foundation Wall

Reinforcement — Vertical/Horizontal

2x8 pt plate on sill seal

4 mil poly vapor barrier

’/ surrounded by crushed

anchored to foundation ~ 1/2" gyp bd
F'-_ = II ™ .
f =N | Main Level
: 0 0"
1] 1112 ' T.0.Foundation
, -0' - 11 1/4"
#
h =
H-‘] -_ - _,/
| - |’ Water proofing
< | 1314"IcF
= .
> :
< @ |1
. | —— Drainttile in sock

stone, run to sump pit

R _ Lower Level

-9' - 7 7/8"

T.0. Footlnq

-10"- 3 1/4"

N |
i
I
;

g

F




Foundation Wall

- -'-II__- -
=

L Em =

r : i - : I t
* Wall height — A2 Section 1 |
|
——=" e Insulated Concrete Forms — Manufacturer | £ 7
Specs. ' *ﬂ |
* Reinforcing. Pt | |
* Lintels. | -
. Fopis b
* Openings. i‘.:':-"-_-_. 2 Vsl
* Reinforcing while pouring concrete to ' il o
prevent form failure. | - E
* 9-4” wall, 13-1/4” ICF Block (8” core wall  Friv gl > ,.--"'""
3 thickness). - -
e B ) 5 !
iy "-.. ’
W .

- _— T‘:f:'r“‘.i 'JERWI_I

— 102



Foundation Wall Reinforcement

K - o -

S : I v e
A . . | 2x8 pt plate on sill seal 4 mil poly vapor barrier
. * Wall height — A2 Section 1 | anchored to foundation ——| ‘ 1/2" gyp bd
e’ E s - - ™~ . _
———_ e Let’s assume a poured wall, not an ICF E-NJF " _ Main é—%’
wall for the sake of the example. == -+ ?— -+ }\ T O Foundation &
) An P = 7 -0'- 11 1/4" W
* 9’4 Wa”, 8” thick X5 = i
. || ) Crade 'r
[ ] — . I _ |
Total unsupported wall —sill plate to top | T Water proofing F‘
of floor: ~9’ = < :
| [ PP
) . , . o 8” Poured E
* Height of unbalanced backfill: ~8 g it o
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Foundation Wall — Vertical Reinforcement

TABLE R404.1.2(3)

MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH (203 mm) NOMINAL FLAT CONCRETE BASEMENT WALLS" & ®&%h1J

MAXIMUM UNSUPPORTED

MAXIMUM UNBALANCED

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)

Soil classes® and design lateral soil (psf per foot of depth)

WALL HEIGHT BACKFILL HEIGHT®
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML | SC, ML-CL and inerganic CL
30 45 60

4 NR NR NR

5 NR NR NR
8 6 NR NR 6 @ 37
7 NR 6 @ 36 6 (@ 35
8 6@ 41 6 (@ 35 6 (@ 26

4 NR NR NR

5 NR NR NR
6 NR NR 6 (@ 35
@ ‘_7" NR 6 (@ 35 6@ 32
(3) 6@ 3 6@ 32 6 @ 23
9 6 (@ 35 6 (@ 25 6@ 18

4 NR NR NR

5 NR NR NR
6 NR NR 6 @ 35
10 7 NR 6 (@ 35 6@ 29
8 6 @ 35 6@ 29 6 @ 21
9 6 (@ 3¢ 6 @ 22 6@ 16
10 6 (@ 27 6 @17 6@ 13




Table Footnotes

e s 3 ral - Y
-"'" =y = i = s ’ : - W W,
, For SI: 1 inch = 25.4 mm: 1 foot = 304.8 mm: 1 pound per square foot per foot =0.1571 kPa~/m. 1 pound per square inch = 6.895 kPa.
- NR = Not Required.
Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1.
Table values are based on reinforcing bars with a minimum yield strength of 60.000 psi. concrete with a minimum specified compressive strength of 2.500 psi |

and yertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2.
c. Vertical reinforcement with a yield strength of less than 60,000 psi and bars of a different size than specified in the table are permitted in accordance with |

|
"

Section R404.1.3.3.7.6 and Table R404.1.2(9). I
d. NR indicates vertical reinforcement is not required. f
e. Deflection criterion is L/240, where L is the height of the basement wall in inches. .
f. Interpolation is not permitted. h
g. Where walls will retain 4 feet or more of unbalanced backfill. they shall be laterally supported at the top and bottom before backfilling. h

h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls.
1. See Table R608.3 for tolerance from nominal thickness permitted for flat walls.
j. The use of this table shall be prohibited for soil classifications not shown. '

) BUoING pemi




Foundation Wall — Horizontal Reinforcement

TABLE R404.1.2(1)

MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE BASEMENT WALLS®P I
MAXIMUM UNSUPPORTED
HEIGHT OF BASEMENT WALL LOCATION OF HORIZONTAL REINFORCEMENT
(feet)

One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near mid-height of the wall story. |

( 8) One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near third points in the wall story. :

For SI: 1 inch =254 mm. 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa.

. _ . - _ . . .. . . . .. B
a. Horizontal reinforcement requirements are for reinforcing bars with a minimum yield strength of 40.000 psi and concrete with a minimum concrete
compressive strength of 2.500 psi.

b. See Section R404.1.3.2 for minimum reinforcement required for Immdatmn walls supporting above-grade concrete walls.

———




Foundation Wall Reinforcing

o Tmeus 2x8 ptplate on sill seal | 4 mil poly vapor barrier |
. . ri = _____:-’ anchored to foundation — 1/2" gyp bd L %
’ i b o = /7 ) ) ™ _ F A
= T Ty _ Main Level ﬁ\-
= _'=-::_--"_|-':-_: i _.-'-__ - 0l :: r _ -.,I - | OI _. Ou \\
}H""‘ - [ JA T.0.Foundation &
'-.4] . , -0'-111/4" -
i f R —
Min Vertical Reinforcing: -t
#6 bar @ 36” oc N i / .
Min Horizontal Reinforcing: 3 ~— Water proofing
One #4 bar within 12” of the top of - +—— 131/4"ICF
the wall & one #4 bar near third 1 =
oints in the wall. . w
POt | e ¢ /| ~— Drain tile in sock
b 5 / / surrounded by crushed
"-_____ B -/ stone, run to sump pit
-"'.-..". & 2 I 'III
3. I _ T I Lower Level

e — | 9-77/8"
’é ooting w/2 #4 continuous ~__ “Zl——_ T.0. Footing "\
. 10'-3 1/4" D]




Foundation Wall Waterproofing

K - o 3 -

; - : I ¥ 8

" _~, 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. LA Wi
2. Fifty-five-pound (25 kg) roll roofing. - s L
3. Six-mil (0.15 mm) polyvinyl chloride. o :
4. Six-mil (0.15 mm) polyethylene. Tal —
5. Forty-mil (1 mm) polymer-modified asphalt. o |
6. Sixty-mil (1.5 mm) flexible polymer cement. .

g 7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof N

“=::'= coating. R

“-:"'.. | 8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber. :
L — >




Foundation Wall Waterproofing

K - o 3 -

; - : I ¥ 8

" _~, 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. LA Wi
2. Fifty-five-pound (25 kg) roll roofing. - s L
3. Six-mil (0.15 mm) polyvinyl chloride. o :
4. Six-mil (0.15 mm) polyethylene. Tal —
5. Forty-mil (1 mm) polymer-modified asphalt. o |
6. Sixty-mil (1.5 mm) flexible polymer cement. .

g 7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof N

“=::'= coating. R

“-:"'.. | 8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber. :
L — >




Foundation Wall Waterproofing

e = SECTION R402
- * R406.2 Concrete and BUILDING THERMAL ENVELOPE .
foundation walls that r{ R402.1 General (Prescriptive). The building thermal envelope o

———_ floors, and crawl space{shall meet the requirements of Sections R402.1.1 through
installed at a minimum| R402.1.4.

—— 2. If the walls are exposed to the exterior environment,
the waterproofing system shall have a rigid, opaque,

- - T —

in accordance with the R402.1.1 Insulation, waterproofing, and fenestration | =~ =
be waterproofed in acc,  criteria. The building thermal envelope shall meet the Y| '
requirements of Table R402.1.1 based on the climate zone } g L
1. Two-ply hot-moppe specified in Chapter 3, and the requirements contained in Pq”__.' ° E"-
2. Fifty—five—pound (25 Section R402.2. Cast-in-place concrete and masonry block M ", b 1
3. Six-mil (0.15 mm) p( foundation walls shall be waterproofed according to IRC } o
4. Six-mil (0.15 mm) p(  Section R406 and the following requirements: M T al b
5. Forty-mil (1 mm) pd 1. The waterproofing shall extend from the top interior E o |
6. Sixty-mil (1,5 mm) f wall edge. across the top of the wall. and down the N ﬁ
. 7. One-eighth-inch (31 exterior wall face to the top of the footing. If a full | N e
e B coating. width, closed-cell material is installed to create a N a
gy 8. Sixty-mil (1.5 ) seal between the sill plate and the top of the founda- N ’
-"'. L IXty-mi > Mmj s tion wall, the installation i1s deemed to meet the N
L requirements for the top of the wall waterproofing. N 5
v
N
M
N




Foundation Wall Waterproofing

e £ . I:-I | —— Insulate rim with
r T ____.F = 2%6 Insulated wall ——— . L--:_; ]’ closed-cell spray foam
o = i | ':_—\..-
¥ . b - e i ]
pi? - -,f.’:n oA . == ____Main Level ﬂ*\.
__—_'-— . il b, - ~ ﬂr D! _ 0” .
iy g i _ @ | A — 2x8 treated plate )
= a2 l'-._ o [ Pl P |~ )
", F 2 g 3 o s wi on sill-seal . |
i e _T.0.Foundation a | . |
R I N 0" -111/4" | |
L . o ~——— Aluminum coil-stock i M
L e N IS . S |2
e " ) (RN — Grade s '
| . % . / - < o B :I'
Engi | dt N Y Y
ngineered truss \ ™+ Anchor bolt @ &' o Al —
design by truss ] nehor boit @ &' oc s |
gl supply company ’ 1 Open-web trusses L
! £ 1314"ICF o
a - Ed
- =~ Nudura membrane ,
"‘-._-___-"'-__... _ e water-proofin o
-"'.. L [ 1/2" gyp bd

= Section 1 - Callout 1 |
=34 = 1-0" 3 ST
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———=- * 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...

i - e b
et £ A : "
« SECTION R405 FOUNDATION DRAINAGE

* 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 | soils, as detailed in Table R405.1.

e ——

o

Tr

91 _ 4"

Main Level &
IR OWG'

' T.O.Foundation &

b v

T o

: —

— T ——

H—— 13 1/4"ICF

|
) |
Water proofing i
|

Drain tile in sock

surrounded by crushed
stone, run to sump pit

o Lower Level &
S 9'-77/8" -
) T.0. Footing

~
\ .

-10"- 3 1/4"



Foundation Wall Insulation

T | : _—
Residential Energy Code ! T .
, TABLE R402.1.1
o INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT?
ST— :__ CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING' | WOOD MASS FLOO BASEMENT®' |\ SLABY | CRAWL. '
— T B i ZONE U-FACTOR" U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL. R-VAL WALL -VALUE | SPACE®'
e SHGC"*® WALL R-VALUE"*" . A-VALUE & DEPTH| WALL
R-VALUE' R-VALUE I
6 0.32 0.55 NR 49 |20,13+5| 15120 30° 15 212}1 15 [
T |
7 0.32 0.55 NR 49 21 19/21 38° 15 é(:l 15
For SI: 1 foot =304.8 mm. :-___-'._. S
a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity that is less than the label or design thickness of the BTN .

insulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.
b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.
ee Section R402.2.8.
. Insulation R-values for heated slabs shall be installed to the depth indicated or to the top of the footing, whichever is less.

e. Or insulation sufficient to fill the framing cavity, R-19 minimum.

f. First value is cavity insulation, second is continuous insulation or insulated siding, so “13+5™ means R-13 cavity insulation plus R-5 continuous insulation or
= insulated siding. If structural sheathing covers 40 percent or less of the exterior, continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used to maintain a consistent total sheathing thickness.

'-._l-...-.... -..-llﬂ g. The second R-value applies when more than half the insulation is on the interior of the mass wall.
L

h. When using log-type construction for thermal mass walls the following applies:

(1)a minimum of a 7-inch diameter log shall be used; and

(2)the U-value of fenestration products shall be 0.29 overall on average or better.
i. See Section 402.2.8. A minimum R-19 cavity insulation is required in wood foundation walls.
j. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.

ZZZZZZTZZ 22 ZZ 22 2 22 22 2T 22 22 222 22 22 22 2T 2222 2T 2T 2T 22!




Foundation Wall Insulation

- e
e . D ra T LN

. R402.2.8 Basement walls. Walls associated with conditioned basements shall be insulated from
. thetop 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 R402.1.1 and R402.2.7 |
and the following requirements:

* a. R-15 insulation for concrete and masonry foundations shall be installed according to R402.1.1.1 to F_ 1
R402.1.1.8 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 b
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
vl 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 R402.2.1. ' 1

e o | 5 i 114
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Foundation Wall Insulation

3 e o 5 - -' { "
* 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

3 S i --.J'. b { ; L -'-_
-""'  SECTION R404 FOUNDATION AND RETAINING WALLS

o
e o 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).
Bolt spacing for the sill plate shall be no greater than the requirements in Table R404.1(1).
i 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
Y = 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).
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Foundation Wall Lateral Support

TABLE R404.1(1)
MAXIMUM ANCHOR BOLT AND BELOCKING SPACING FOR SUPPORTED FOUNDATION WALL

o SPACING OF
Fo MAX. WALL UNB:‘S:L(I;ICED SOIL LOAD TOP OF WALL ﬁfﬁcﬁ)-:ggEBEIﬁr BLOCKING
¥ SOIL CLASSES®? REACTION PERPENDICULAR TO
HEIGHT BACKFILL (pcfift) If)e SPACING FLOOR JOISTS
= HEIGHT (pif) (inches)® = (nches)
GW. GP. SW. & SP 30 260 72 72
8'-0" 7'-6" GM. GC. SM. SM-SC. & ML 45 400 72 72
SC. MH. ML-CL. & I-CL 60 530 48 48
P o P o
GW. GP. SW. & SP 30 340 C@ (?9
@ 8'-6" GM. GC. SM. SM-SC. & ML 45 510 48 48
SC. MH. ML-CL. & I-CL 60 680 32 32
GW. GP. SW. & SP 30 430 64 64
10'-0" 9'-6" GM. GC. SM. SM-SC. & ML 45 640 40 40
SC. MH. ML-CL. & I-CL 60 860 24 24

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm.

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1.

b. Anchor bolts shall be cast-in-place with a minimum 7-inch embed. Where vertical reinforcing is required by other sections of this code. the anchor bolts shall
be within 8 inches of the vertical reinforcing and are to be spaced as required by this table. Anchor bolts installed in masonry shall be grouted in place with not I
less than 1 inch of grout measured from the inside face of the masonry and the anchor bolt.

c. The sill plate shall be 2 x 6 minimum. Anchor bolts shall be placed at least 2%/, inches from the edge of the sill plate and the edge of the foundation wall.

d. Anchor bolts shall have a 2 inch by 1..-’8 inch thick round or square washer tightened and countersunk 1.-f4 inch into the top of the sill plate. Use of standard and
noncountersunk washers is permitted where anchor bolt spacing is half the spacing required by this table.

e. Minimum load to be used for the sizing of accepted anchors or fasteners if anchor bolts are not used.

 ZEZEZEZEZEZEZEFZEZEZEZEZEZEZEZE ZESZEZESZESZEEZEZESZEZEZEZEZEZEZE

£

f. Perpendicular blocking shall be 2-by the full depth joists or an approved alternative full depth joist material that is installed in the first three joists spaces
adjacent to the foundation wall. The blocking shall be connected to the sill plate with an approved fastener sized in accordance with Footnote e. The floor
sheathing shall be nailed to the blocking through the subfloor with a minimum of 8d common (2%, x 0.131) nails at 3 inches on center or an equivalent
connector. Blocking shall be installed within 8 inches of an anchor bolt location.

:'"'I.I,

e




Foundation Wall Backfill

et " > i - T e
- * 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
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Floors — Chapter 5
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Floors
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Floor Joists
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accomodats plumbing
11"-2 12"
=es section for framed
opening info at stair
) -—— Toilet above
. _ — . | L
' % Bearing wall / I
mﬁ: Stair opening g o
i1 1 ]
l‘\_"'-_;_-,_ : _ _ T 8 = !
3-514"
4'“1 Main Level Floor Framing 123

3/16" = 1'-0"



Floor Joists

accessable shower
| . .
y Type F-312 . Beam -\
. .. .. .. ) . ) - -."' I- - .. . .. .
* If dimensional lumber... N | Iy I T ST 1 T T T
| - I:'"‘_' A Bearing wall
. - | Shower drain above
 Establish floor load — 30psf - [
(sleeping areas) or 40psf (living iy I A W 1 - noms =
, f
areas =T !
) iln.,—- I I— .R.\- Bearing wall
e Tables—502.3.1(1) & 502.3.1(2) }| = 18"- 8 114" 8- 024 L
“
T Laundry drain above | =
118" open-web trusses @ 1927 oc -jmove off of layout to ——T7
accomodats plumbing
11"-2 12"
=es section for framed
opening info at stair
) -—— Toilet above
. _ — . | L
' % Bearing wall / I
mﬁ: Stair opening g o
i1 1 ]
l‘\_"'-_;_-,_ : _ _ T 8 = !
3-514"
4“‘“1 Main Level Floor Framing 124

3/16" = 1'-0"



Floors

e 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.

‘Reduce truss height by 3"
in this area to accomodate

accessable shower
|

3'-51/2" /
| T — -

fﬁ Shower drain above

(13'-91/2"




» 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’—9%”

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

* Still complies if the load increases to a
20psf dead load.

TABLE R502.3.1(2)
FLOOR JOIST SPANS FOR COMMON LUMEER SPECIES
{Residential living areas, live load = 40 psf, L/A = 360)"

DEAD LOA DEAD LOAD = 20 psf
S;EUIZSILG SPECIES AND GRADE 2x6 | 2x8 2x12 2x6 | 2x8 210 2x12
{inches) Maximum floor joist spans
{ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) {ft. -im.) (ft. - in.) (ft. - in.)
Douglas fir-larch | 55 114 150 233 114 15-0 19-1 233
Douglas fir-larch | #1 10-11 14-5 220 10-11 14-2 174 20-1
Douglas fir-larch |  #2 10-9 14-2 20-11 10-8 13-6 16-5 18-1
Douglas fir-larch | #3 8-11 11-3 16-0 §-1 10-3 12-7 14-7
Hem-fir 55 10-9 14-2 21-11 10-0 14-2 18-0 21-11
Hem-fir = 10-6 13-10 21-6 10-6 13-10 17-1 19-10
Hem-fir 72 10-0 13-2 204 10-0 13-1 16-0 18-6
Hem-fir # 3-8 11-0 15-7 7-11 10-0 12-3 14-3
Southern pine 55 11-2 14-8 22-10 11-2 14-8 18-9 22-10
Southern pine # 10-9 14-2 21-11 10-9 14-2 15-11 20-1
Southern pine #2 10-3 13-6 19-1 0-10 12-6 14-9 17-5
Southern pine = g2 10-3 149 7-5 9-5 11-5 13-6
Spruce-pine-fir 55 10-6 13-10 21-6 10-6 13-10 17-8 21-6
Spruce-pine-fir # 10-3 13-6 20-7 10-3 13-3 16-3 18-10
Spruce-pine-fir #2 10-3 13-6 20-7 10-3 13-3 16-3 18-10
Spruce-pine-fir # 88 11-0 15-7 7-11 10-0 12-3 14-3
Douglas fir-larch | 55 10-4 13-7 2141 104 13-7 174 2141
Douglas fir-larch | # 0-11 13-1 19-1 0-8 124 150 17-5
Douglas fir-larch | #2 9-0 129 18-1 0-3 11-8 14-3 16-6
Douglasfir-larch | # 7-8 0-9 13-10 7-0 8-11 10-11 12-7
Hem-fir 55 9-0 12-10 19-11 00 12-10 16-3 19-11
Hem-fir = 9-6 12-7 18-10 96 12-2 14-10 17-2
Hem-fir 72 9-1 12-0 17-7 811 114 13-10 16-1
Hem-fir # 7-6 9-6 13-6 6-10 g-8 10-7 124
Southern pine 55 10-2 13-4 20-9 10-2 13-4 17-0 20-9
Southern pine # Q-0 12-10 19-1 o-0 12-7 14-8 17-5
Southern pine #2 9-4 11-10 16-6 8-6 10-10 12-10 151
Southern pine #3 7-1 g-11 12-10 4-3 g2 9-10 11-8
Spruce-pine-fir 55 9-6 12-7 19-6 0-6 12-7 16-0 19-6
Spruce-pine-fir #1 9-4 12-3 17-10 2-1 11-6 14-1 16-3
I Spruce-pine-fir #2 9-4 12-3 17-10 9-1 11-6 14-1 16-3
Spruce-pine-fir #3 7-6 9-6 13-6 6-10 3-8 10-7 124




Floors

* Plans indicate 18” open web truss.

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

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



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

Floors

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

* 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.

128


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

Floors - Draftstopping

R302.12 Draftstopping. In combustible construction where
there 1s usable space both above and below the concealed
* A simple note or stamp would be well space of a floor-ceiling assembly. draftstops shall be installed

to add to the plans... so that the area of ’rht}; concealed space does 110_’[ e_,xceed 1.000
P square feet (92.9 m”). Draftstoppimng shall divide the con-

cealed space mto approximatelyv equal areas. Where the
assembly 1s enclosed by a floor membrane above and a ceil-
ing membrane below, draftstopping shall be provided in
floor-ceiling assemblies under the following circumstances:

1. Ceiling 1s suspended under the floor framing.

2. Floor framing 1s constructed of truss-type open-web or
perforated members.

R302.12.1 Materials. Draftstopping materials shall be not
less than '/,-inch (12.7 mm) gypsum_board, 3/-inch (9.5
mm) wood structural panels or other approved materials
adequately supported. Draftstopping shall be installed par-
allel to the floor framing members unless otherwise
approved by the building official. The integrity of the
draftstops shall be maintained.




Floors - Draftstopping

_': 3 L A l .: ' ; = ' N
o
- Fireplace vent — [TF=e ] .
e | N/ 3 |
! Radon above| - Bedl_d e truss height by 3 ° .
J in thig area to accomodate £ o
‘ | | | / accessable shower - >
Toilet above 5.-0" ola
b 7 3-51d e Beam hw
\ ]
z % N Bearing wall 1
- fl Shower drain above .
A | 7
[ N l._‘l. Grg v T X " ‘:
| T N
- @ I T Bearing wall
[=s] | o
S I8 -8 14" 8'- 0 3/4"
i ! '
A 7l
O, . '
—— Laundry drain above =
—— 18" ppen-web trusses @ 19.2" oc - move off of layout to — | .
= .
T accomodate plumbing
11'-21/2" .
H—+— =
See section for framed : : .
opening info at stair Draftstopping Required: :
! | Ll 1| _+—— [Toilet above 1,000sf max area, divided || |*
. ¥ _': l.g-:t-_l L. =1 T ‘_ 2 1 eqUE| y 12” GYF or 3/5”
~=_Bearing wall-— plywood minimum|
\ = I MNRC 302,12 -
—P: — —— Stair opening— i

Fall - AiAWw I I



Floors - Fire Protection

R302.13 Fire protection of floors. Floor assemblies that are
not required elsewhere 1n this code to be fire-resistance rated.
shall be provided with a !/.-inch (12.7 mm) gvpsum wall-
board membrane. */;-inch (16 mm) wood structural panel

3.2. Fureblocking in accordance with Section

R302.11.1 1s nstalled along the perimeter of

the unprotected portion to separate the

membrane, or equivalent on the underside of the floor fram- unprotected portion from the remainder of
g member. Penetrations or openings for ducts, vents, elec- the floor assembly.

trical outlets, lighting, devices, luminaires, wires, speakers, Woad floor assemblies using dimension lumber or
drainage. piping and similar openings or penetrations shall be structural composite lumber equal to or greater than
permitted. 2-inch by 10-inch (50.8 mm by 254 mm) nominal

dimension, or other approved floor assemblies

Exceptions: demonstrating equivalent fire performance.
1. Floor assemblies located directly over a space pro-
tected by an automatic sprinkler system in accor-
dance with Section P2904, NFPA 13D. or other

approved equivalent sprinkler system. Fir

€ Protectio :

@Ploor assemblies located directly over a crawl space Max 80sf N Required — %" Gyp:
not intended for storage or for the installation of perim . Unprotected When
tuel-fired or electric-powered heating appliances. v eter is blockeqd to subfloor

. . : €ption.
Portions of floor assemblies shall be permitted to be Ption: 2x10 ’umberjo,'sts
unprotected where complying with the following: MNRC 302.12

3.1. The aggregate area of the unprotected por-
tions does not exceed 80 square feet (7.4 m?) 131
per story.




Floors - Subfloor

., /— 7 1/2" energy heel
Wind wash, maintain

I/F __1"air gap

* Check Subfloor type and thickness. SO o ) Mamfﬁ‘éﬁ -
All roof t to be attached t T i
* Plans —%” T&G OSB. wal framing with hurmcane cips ) e e e thioe

LP Smartside lap siding

(13 Y o ' Tyvek

: \A_z ) Q5 7/16" 0SB

QQ/ 2x6 studs @ 16" oc

@3#‘4" 1&a subfloor | , mm R21 fiberglass batt insulation
' g 2xA pt plate on sill seal \ 4 mil poly vapar barrier

_;?él..gg%%nég% trusses @ 19.2" oc anchored to foundation —— 'I 1/2" gyp bd
: \ 3 NEN _W Main Level
______ HEEEE HENENENEEEEN :j(j-' ! l'J'-ID"G
...... R er_ T u'—\| T.0O.Foundation ‘;
.

| bl

g -0 5/8"

~——— Water proofing
~ F—— 1314"ICF

11/8"

8" -

4" reinforced concrete < < .
10 mil poly vapor barrier . ’ _ ] = Drain tile in sock
2" rigidﬁngulat?on i ¥ 5 / e surrounded by crushgd
8" Compacted gravel ——\ : ; 4 stone, run to sump pit

Y : - : , ,'_:la . Lower Level
— : = S : -9'-77/8"

C 8"%20" conc. footing w/2 #4 continuous —__ el T.0. Footing
-10'- 3 1/4"

Ll

/é‘\ Section 1 132

&g = 10"




Floors - Subfloor

* Check Subfloor type
and thickness.

* Plans —3” T&G OSB.

* Floor truss are 19.2”
oc —complies.

TABLE R503.2.1.1(1)
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANELS FOR ROOF AND
SUBFLOOR SHEATHING AND COMBINATION SUBFLOOR UNDERLAYMENT®P: ¢

MINIMUM NOMINAL ALLOWA?pLSE]HVE LOAD MAX{IiI:r:cUI.I.\lsS;PAN LfC:).zE L[:O;;ﬂ;[ﬁ;ﬁ;:;aﬁr]e AXIMUM SPAN
SPAN RATING PANEL THICKNESS R
(inch) SPAN SPAN Withedge | Withoutedge | .\ | | . (inches)
@16 o.c. | @24 o.c. support? support
Sheathing® Roof Subfloor
16/0 3.-"'3 30 — 16 16 40 30 0
20/0 3.-"'3 50 — 20 20 40 30 0
24/0 3 100 30 24 208 40 30 0
24/16 7 16 100 40 24 24 50 40 16
32/16 15.-"'33. ! 5 180 70 32 28 40 30 16
40/20 ¥/, 305 130 40 32 40 30 20"
48/24 3/,.3, — 175 48 36 45 35 24
60/32 ?'3 — 305 60 48 45 35 32
Underlayment, C-C plugged, single floor® Roof Con:lai;::li:;::gﬂoor
16 o.c. 19.-"'33. > g 100 40 24 24 50 40 16*
20 o.c. 19.-"'33. > g 150 60 32 32 40 30 20
24 o.c. 23.-"'33. : A 240 100 48 36 35 25 24
32 o.c. ?.-"'3 — 185 48 40 50 40 32
48 o.c. 1%/,,. 1Y, — 290 60 48 50 40 48




2- pt2xs

o

Draftstopping Required:
| = 1,000sf max area, divided
1 — equally. %" Gyp or 3/8”
plywood minimum.
. e . ! : t e s MNRC 302.12
i " S i jed) i
LG.as Fireplace | | IR \ . HRY Sump pit (ses| : : :
. ol J h[ \ | g-03 \ Fumace Fir¢ Protection Required— %" Gyp:
- i i
=) Soffit above for vent pipe - / . i B = UTLITY i Max 80sf unprotected when
) o Fireplace vent above - ol - = | [T—{~ Bathfan ventzd g 214-11 o o perimeteris blocked to subfloor.
== __——— Awning windows I o through side wall : i . .
- head ht. at & & BATH . = . & B- Hxception: 2x10 lumber joists
8 T i A _/-' Flush beam by Littfin Truss —— 2 . .
] z, Passive Radon vent (___,-f/ | | | EeTmE-S . \\\ 2= £ MNRC 302.12
a @ [up through rogf) ——— /ﬁ' o | | vinyl Flank g s ik 20":10" conc footing E 3 :
- [ F = &
- =4 ] & Ona-pi ! i \ Beam pocket — L e
& e-plece T , 35 Zxd Bearing wall
2 E FAMILY tub/shower insert ———— '1 ) | e } Il- :! ﬁE §
J [l
o o g 18-1020-11" 1 L ] : BEL
@ ® g - Carpet i 3 %3
gEo o _\ ? ) -5 14 -85 - 10 14" ! &- 03 & 8- 45" | Wl e
§§ @ g 25U LUL 1 1 v i , 0 72 H E S E
e = o bearing each and = 2010 conc footing _-\ = == 50 g
o o 2 detect. plug-i ' ;
o g & - N = plg-in - STORAGE SuE
= T Install drafi-stopping on truss above - attach 1/2° = A ) - | £
g a o avp bd to one side of floor truss, s=al all H 998 Baar i __/r - d sD .
o ES penstrations and maintain integrity of draftstop. =¥E Beanng wa =D = - 2.5 1/2" LUL dropped =™
5 z B Enclosed area must be less than 1,000 sf, ——— 11 - - bea;-ing each end 248 ot dack ledger —
82 5 -\\ i abave- anchor w2 )
a® = " ' " - 1 ¥ " NE- WY
S; g g 20'-2 14 11'-10 =- 11’2- 12'-0 I ledgerioks @ 16" oc —1—=
BT B ] K + H
g2 o & Qo113 14" 1CF fith 172" gyp bd & 3 pt 28 ;
55 a B& 12" gy, : @ I
_— 12" gyp bd at all walls and . . o g
§ E a -E - sloped undsrstair surfacs - BED 2 ﬁ@?ﬁgﬂﬂ‘ =5
i e ™ " o = 5
33 2 % —— 2.5 1/2" LVL dropped, - D -H\\
g3 5 = 1 1/7 hesring 2ach and — BED 2 - Campet .
v | ® [ 1414 _1\| =
¥ | . L id-
= 20"x10" eonc footing — o A7 13 2047 |~ wi !
. rpet ’ B in
\ I A 3 =/ T i, o
| \
l
¥

a |, Bearing wall - Iy |l, - . .
4 -\} | N —1— Waste pipe from toilet above |- bearing each.and.
I 1 gl | _,.--"j - )
g
]
\ . - Carpst Egress window ——— Egress window

P

-5

| g .
: L Elex panel| ) g I ar——r—tJP n? ‘E " Easemen: . - C_ase_rrentl ] :
= ! Sill ht. at F-27 - / Sill ht. at 3-2 1
Al L2 Y > Iy .
; ok _ . [ | | R -
¥y sy B e P calvinized
M-/J P" 7. 4n window well g .01 4.0

Hotes: B il a
- Structural notes on plans have been supplied by building supply company and entsred onto
plans by draftsman. - " H " . "
- Contractors to comply with current codes. ¥-8 ¥-8 4 -8 18°-2 112

(1) Lower Level
g =10




. . i . . _ Roof |
ee— roof vents = _ 16"'-3" ~
5sf area Asphalt shingles

lce&Water and 15 |b felt

1/2" OSB

Trusses @ 24" oc

Insulate to R50 w/ blown in fiberglass
{ Vapor bamier
5/8" gyp bd

/— 7 1/2" energy heel
Wind wash, maintain

/— _ 1"airgap

Ty ;
— — - — — — —— — | Main Plate &~
- g8'-11/8"
1=+ Aluminum fascia and soffit over : T All roof trusses to be attached to - Alurhinum fascia and soffit aver
5/8" type X gypsum sheathing A wall framing with hurricane clips M- — 8" type X gypsum sheathing
A= (see detail 13/A2 sim.) . . = LP Smartside lap siding
. = 4 13 3 /’" Tyvek
o sz 5 7/16" 0SB
: - Q?/ 2x6 studs @ 16" oc
314" 1&g subfloor | . Y | R21 fiberglass batt insulation
pu ' 2x8 pt plate on sill seal \ 4 mil poly vapor barrier
Cy 1 "
5?8 Ogﬁ)nngb trusges @ 192" oc anchored to foundation —— \ 172" gyp bd
: T \_ | —W Main Level
ZZZZZZZZZZZZZZ‘Z..ZZZZ::‘(SZZS-' O‘U"G
=t T ——r | e sl el e s A e O o s el I i I T | |7 _‘:.:I T I T |T 0. Fﬂundatlﬁq I_
- : s L A Min Vertical Reinforcing:
_ #6 bar @ 36" oc
. =—— Water proofing Min Horizontal Reinforcing:
2 : =1 One #4 bar within 12” of the top of
— - ”
- ‘r R 8" Poured the wall & one #4 bar near third
4" reinforced concrete ) . . 1| “ Drain e | ) points in the wall.
10 mil poly vapor barrier : ’ . J = Drain tile in soc
2 rigidpingulat[iaon i _ 5 /" v surrounded by crushed
8" Compacted gravel ——\ _ i E stane, run fo sump pit
B , \ ' - : il . Lower Level G
| —— ——— —— = ' = — = — -9'-77/8"
O 8"%x20" conc. footing w/2 #4 continuous ~__ Sl— T.0. Footing G
-10"-3 1/4"

ré\ Section 1
24" = 10"



http://www.pfconstructionservices.com/our-services/home-framing-services/
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Walls — Chapter 6


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

Insulate to R50 w/ blown in f Iberglass

{ Vapor barrier
5/8" gyp bd
/— 7 12" energy heel
(/— Wind wash, maintain
~__1"airgap

WI Maln Plate Q

-11/8"

All roof trusses to be attached to - Alurhinum fascia and soffit ove
wall framing with hurricane clips - — - T8 type X gypsum sheathing

z Exterior & Interior Bearing
Walls

* Check these items: : — P Smartside lap siding
= (12 i /';:. Tyvek
. = AZ 716" 0SB
o StUd/Wa” width . \__.-/ QE’/ 2x6 studs @ 16" oc
[ || R21 fiberglass batt insulation
° He|ght 2x8 pt plate on sill seal | f]llllgjli|gz%|5tf];apﬁr barrier

anchored to foundation —— 'I
—| - Spacing o5 ) MainLevel
= e Sheathin IRERREE 1 — -+ [ [ ; T ~=¥=—\ﬁ : iT.D.F?undatiaq
— © _- : | —— T
* Wall bracing - L ||

=——— Water proofing

-1 1/8"

- T 13 1/4"ICF
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Insulate to R50 w/ blown in f Iberglass

{ Vapor barrier
5/8" gyp bd
/— 7 12" energy heel
(/— Wind wash, maintain
~__1"airgap

= Exterior & Interior Bearing Walls ) Mamfﬁtsﬁ “
. All roof trusses to be attached to - . Alurhi f d soffit
y StUd/Wa” width wall framing with hurricane clips - — - .u $pimx3$g|§uﬁsﬁ§agh%;e
1"
- — LP Smartside lap siding
e Plans: S [ 13 o Tyvek
- & G L e
” Z0 x6 studs "oc
* 2x6 studs @ 16" oc V | R21 fiberglass batt insulation
2x8 pt plate on sill seal | 4 mil poly vapor barrier
e Wall ~8’ tall anchored to foundation —— '. 1/2" gyp bd
[ I I \ E)‘( \ _W Main Level
hiiiiiiiiiiiZZiiiiiiiiiiiiiiiiiiii‘iZiiiiiiiiii:r_iiii"f 0'-0"
E I I I — ] — — I S S — — — — —— — — — — - M N S S — B S N S S S I .__.._E:.:I T ‘%‘—\l TDFDUI‘IdEtIGn
) | [ Water proofing
- < T ——— 131/4"[CF

Walls - Studs




‘y ™ ~ . > Insulate to R50 w/ blown in fiberglass
: ., . & ' Vapor barmier
- ' " " 5/8" gyp bd

R602.3.1 Stud size, height and spacing. The size, height ]

and spacing of studs shall be in accordance with Table
R602.3(5).

Exceptions:

3/4" t&g subfloor |
18" open-web trusses @ 19.2" oc

R602.4 Interior load-bearing walls. Interior lad-earlg :
walls shall be constructed. framed and fireblocked as speci- |5

fied for exterior walls.

-1 1/8"

Walls - Studs

/ 7 12" energy heel
Wind wash, maintain
1" air gap

W

W Maln Plate Q

g8'-11/8"

R Alumpinum fascia and soffit ove
- — - T8 type X gypsum sheathing

LP Smartside lap siding
Tyvek

716" 0SB

2x6 studs @ 16" oc

1 R21 fiberglass batt insulation
4 mil poly vapor barrier

1/2" gyp bd

_W Main Level

L %ﬁ_\ 0'-0"
1 | | T.O.Foundation
S 0T

=——— Water proofing

- T 13 1/4"ICF




TABLE R602.3(5)
SIZE, HEIGHT AND SPACING OF WOOD STUDS® 1

BEARING WALLS NONBEARING WALLS ?
Maximum spacing i i i .
where supporting a Maximum spacing Maximum spacing _ _

} Laterally roof-ceilin where supporting one | where supporting two | Maximum spacing Laterally Maximum
unsupported assembl n?a floor, plus a roof- floors, plus a roof- where supporting unsupported spacin
stud height® habitablgattic ceiling assembly ora | ceiling assembly or a one floor height® stud height® {iﬁnhesﬁ

(feet) assemblv. onl habitable attic habitable attic (inches) (feet)
{inchzfs] y assembly (inches) assembly (inches)
Exterior & Interior Bearing Walls
e Stud/wall width 10 16
14 24
* Plans:
l 14 24
° V4
2x6 studs @ 16” oc OK | 16 24
e Wall ~8’ tall OK | 20 24
For SI: 1 inch = 25.4 mm. 1 foot = 304.8 mm. |

a.

Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Bearing walls shall be sheathed on not less than
one side or bridging shall be installed not greater than 4 feet apart measured vertically from either end of the stud. Increases i unsupported height are
permitted where in compliance with Exception 2 of Section R602.3.1 or designed 1n accordance with accepted engineering practice.

Shall not be used in exterior walls.

. A habitable attic assembly supported by 2 x 4 studs is limited to a roof span of 32 feet. Where the roof span exceeds 32 feet. the wall sfillls shall be increased



‘y ™ ~ . > Insulate to R50 w/ blown in fiberglass
. . ~ { Vapor barrier
' ' ' 5/8" gyp bd

/— 7 12" energy heel
Wind wash, maintain

ffr 1" air gap

T ' AN A ) Maln Plate
| Exterior Walls — I ! T TN
'Il All roof trusses fo be attached to N Aluminum fascia and soffit ove
o Sheath|ng L wall framing with hurricane clips I type X gypsum sheathing

- — LP Smartside lap siding
oo —
* Plans: 7/16” OSB 3 (Y 7N Tyvek
&'j \_..-/ QE”/ 2x6 studs @ 16" oc
e I . || R21 fiberglass batt insulation
S sg stonoor T , 2x8 pt plate on sill seal ' 4 mil poly vapor barrier
18 GFIEI'I NEL | L] . .-]|-2!| g‘j"p bd
1 5/8" gyp I _ '
o’ .
4 LP Smartside lap siding x( \ ) Main Level

LT I

T | Ol - D"
ﬂpj{ §iaEE \ T.0.Foundation

_7/16" 0SB D T
2Xb studs @ 16" oc | J

—| R21 fiberglass batt insula] | [ |

~——— Water proofing

F——— 131/4"ICF
N D '

Walls - Sheathing




TABLE R602.3(3)
REQUIREMENTS FOR WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES*"™°©

.

ULTIMATE DESIGN
MINIMUM NAIL MINIMUM PANEL NAIL SPACING WIND SPEED V,
Ms'“;g"‘u”c"i‘”_":"ﬁi?_n NOMINAL \| MAXIMUM WALL mph) |
PANEL STUD SPACING :
PANEL SPAN ; Wind exposure
: Penetration RATING THICKNESS (inches) Edges Field cate %
(inches) (inches o0.¢.) | (inches o.c.) - c 5
6d Commeon - . 3 _
o)
(2.0” % 0.113") 1.5 24/0 /q 16 6 12 140 115 | 110
8d Common - 140 | 135
- s 1.75 24/16 .
(2.5"=0.131") 1 K 115 | 110

B — Urban Area
wee-ply plywood sheathing with studs spaced more than 16 inches on center shall be applied with

For SI: 1 inch =25.4 mm. 1 mile per hour = 0A47 m/s.

a. Panel strength axis parallel or perpendicyfar to supports.
panel strength axis perpendicu 1is

b. Table is based on wind pressuy Sheathing span | Floor span |ing surfaces in accordance with Section R301.2. Lateral bracing requirements shall be in
accordance with Section R602™ ™

¢c. Wood structural panels with span ratings of Wall-16 or Wall-24 shall be permitted as an alternate to panels with a 24/0 span rating. Plywood siding rated 16
o.¢c. or 24 o.c. shall be permitted as an alternate to panels with a 24/16 span rating. Wall-16 and Plywood siding 16 o.c. shall be used with studs spaced not

Walls - Sheathing




Walls Act Like Sails in the Wind

Fm w https://www.jlconline.com/how-to/framing/more-wall-bracing-options-using-osb o

Walls - Bracing
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Nalls A Ke Sails in the Wind
|IRB] BRACED WALL LINE. A straight line through the

building plan that represents the location of the lateral resis-
tance provided by the wall bracing.

IRB] BRACED WALL LINE, CONTINUOUSLY
SHEATHED. A braced wall line with structural sheathing
applied to all sheathable surfaces including the areas above
and below openings.

.| [RB] BRACED WALL PANEL. A full-height section of
| wall constructed to resist in-plane shear loads through inter-
> action of framing members, sheathing material and anchors.
| The panel’s length meets the requirements of its particular
bracing method, and contributes toward the total amount of

bracing required along its braced wall line 1n accordance with
Section R602.10.1.

hail ared

Wind

wnd

bracing-options-using-osb o

Walls - Bracing
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BRACED WALL LINE

https://www?2.strongtie.com/products/strongwall/wallbracing/intro.asp

https://www.prosalesmagazine.com/news/industry-trends/build-it-right-bracing-walls-for-wind o

Walls - Bracing
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55'- 0" Braced wall line

1 5-JR602.10 Wall bracing. Buildings shall be braced in accor-
dance with this section or, when applicable, Section R602.12.
Where a building, or portion thereof, does not comply with
one or more of the bracing requirements 1n this section. those

29' - 11" Braced wall line

. —Te—{portions shall be designed and constructed in accordance with
<] / Section R301.1.
ﬁ/l o - Braced wall panels ned 6" oc

S | R602.10.1 Braced wall lines. For the purpose of deter-

g l_) | mining the amount and location of bracing required in
. 5 5 | each story level of a building, braced wall lines shall be
- 23 designated as straight lines in the building plan placed in

a % | accordance with this section.

o m

g VT R602.10.1.1 Length of a braced wall line. The length
;TEJX. of a braced wall line shall be the distance between its
< |7 2oksclends. The end of a braced wall line shall be the nter-
F H®.[ condtion|section with a perpendicular braced wall line, an
i} \ Y L ‘ angled braced wall line as permifted i Section

' R602.10.1.4 or an exterior wall as shown in Figure

R602.10.1.1.

gl

&

gure R602 107 —

o]

Braced wall panel
1 - 5I|

End condition 3 per f
B

4'-0"\/

29"- 11"




L 55'- 0" Braced wall line

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

_Qr 18' - 4" 2.8 4'.8"
L ¥ v

800 Ibs capacity hold down
(end condition 5} ————

Braced wall panel —

| N Y .\
. .-", - L A - - 1 F—A : | — - | | i R
o i k o
3 800 Ibs capaci U ] ' '
er / hold dwmpll:engj LE' 1 - Use continous sheathing method CS-WSP
| . - Braced wall panels fastened 6" oc edges, : ~
condition 5) - ] :
r~ . ] 12" oc field |
2 | —r ] -Walls are 8'-1 1/8" tall I I'. H'., :
S | @
E r 2 — ] 800 Ibs capacity hold down fastened to | =
=|®n| 2 2 | o 1 the edge of the braced wall panel | ©
= 2 T -~ - ] closest to the comer and to the _I_g .
2| 5 Z H \ foundation or floor framing below at T @ . N =
o =g | | N locations shown per R602.10.7 and “\{ el
0 2@ figure R602.10.7 - 5 x| &
= S m - oS- 22—
i T | K S 5
o (=T ' =
5| W ' : ® 2 o
K - 800 Ibs capacity .~ @ =2
R hold down (end | e O Z
~ | condition &) Hc__ oT__ N
: . | .~
© | | g;’ w s
T H"'_ 9 -
=T <
—— Braced wall panel ——— Braced wall panel —

Wall Bracing — 602.10



L 55'- 0" Braced wall line

= 0" 18"'-4" 2'-8" 4 -8"
. | ¥
Do we follow 602.10 Wall Bracing, R
. . [ . (end condition 5) ———
or 602.12 Simplified Wall Bracing? " Brmced vl panc -

R602.12 Simplified wall bracing. Buildings meeting all of
the following conditions shall be permitted to be braced in
accordance with this section as an alternative to the require-
ments of Section R602.10. The entire building shall be braced
in accordance with this section: the use of other bracing pro-
visions of Section R602.10, except as specified herein. shall
not be permitted.

. The structure shall be located where the ultimate design
wind speed 1s less than or equal to 130 mph (58 m/s), and
the exposure category is B or C.

. The structure shall be located in Seismic Design Cate-
gory A, B or C for detached one- and two-family dwell-
ings or Seismic Design Category A or B for

. townhouses.
1. There shall be not more than three stories above the top

of a concrete or masonry foundation or basement wall.
Permanent wood foundations shall not be permitted.

. Cripple walls shall not be permitted in three-story
buildings.

. Floors shall not cantilever more than 24 inches (607

Bra

mm) beyond the foundation or bearing wall below. |

3. Wall height shall not be greater than 10 feet (3048 mm). |'|=J
1

7

o

S 1

g
End cong

71

4I - |:II|

\

=
4'-0"

. The building shall have a roof eave-to-ridge height of F—F ' '
15 feet (4572 mm) or less. Braced wall panel
. Exterior walls shall have gypsum board with a mini- S0 -

mum thickness of '/, inch (12.7 mm) installed on the £
interior side fastened in accordance with Table Jega walliine

R702.3.5.
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55'- 0" Braced wall line

18" - 4" 2'-8" 4'-a"
¥ [
800 Ibs capacity hold down
(end condition 5) ——
— Braced wall panel — Braced wall panel —
" Ay .
. — : —I I ;
o — "' |
o BDD Ibs capaci 1 '
er / i hold dﬂwiﬁ%engj | | - Use continous sheathing method CS5-WSP
| dition 5 - Braced wall panels fastened 6" oc edges, : ~
I~ condition 5) _ | 12" ocfield .
2 | — ] -Walls are 8'-1 1/8" tall I I'. H'., :
o | : R
gl | & 2 e
HHEEN: Is the informati the plans? :
517 3 = S the InNTormation on tne plans: S
|| T = -I—D—\T —
T T o o —
o o o ' o (] "
E' o Q LI:I_J _. -I:F:I
m . & figure R602.10.7 - S ¥ &
- S o £-2—¢
i s | & B
o (=] \ = o
& o | g s T
. LTEAX- 5z § 7
_C-) - 800 Ibs capacity - E ’E ®
R hold down (end | e O Z
) ~ | condition &) B Hc__ TN
o i | |—|:J g;’ w =
- | |
- T b/ -
" Y“‘:-\.._ _F-F/f

—— Braced wall panel -~ Braced wall panel —

Wall Bracing — 602.10



29'

Eraced wall line

- 11"

55'- 0" Braced wall line

5I _ 4'I

16'- 0" 4'- 0" 18' - 4" 2'-8" 4'-8"
l.r k

800 Ibs capacity hold down
{end condition 5)

Braced wall panel —#

40

800 Ibs capacity
hold down (end
condition 5)

——— Braced wall panel _—

4-8" 40

800 |bs capacity
hold down (end
condition &)

- Use continous sheathing method CS-V

- Braced wall panels fastened 6" oc edges,
_ 12" ac field

e -Walls are 8'-1 1/8" tall

= 800 Ibs capacity hold down fastened to

the edge of the braced wall panel

-l — closest to the comer and to the

foundation or floor framing below at
locations shown per R602.10.7 and

figure R602.10.7

D E— &

—~—

End condition 3 per figure RG602.10.7

Braced wall panel

i

- 0"

4I

- G"

gl

‘@ced wall p@_ i

20'-0"

15°-0"

@ced wall p@ /r

55'- 0" Braced wall line

ain Level Brace

<€ >

11"

29' -




R602.10.2 Braced wall panels. Braced wall panels shall
be full-height sections of wall that shall not have vertical
or horizontal offsets. Braced wall panels shall be con-
structed and placed along a braced wall line in accordance
with this section and the bracing methods specified in Sec-

tion R602.10.4.

R602.10.2.2 Locations of braced wall panels. A
braced wall panel shall begin within 10 feet (3810 mm)
from each end of a braced wall line as determined in
Section R602.10.1.1. The distance between adjacent
edges of braced wall panels along a braced wall line

shall be not greater than 20 feet (6096 mm) as shown in
Figure R602.10.2.2.

NOTE: CONTINUOUS
SHEATHING METHODS
REQUIRE ALL FRAMED
PORTIONS OF THE BRACED
WALL LINE TO BE SHEATHED.

For SI: 1 foot = 304.8 mm.

FIGURE R602.10.2.2
LOCATION OF BRACED WALL PANELS
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OF 2 BRACED WALL PANELS




TABLE RG602.10.4
BRACING METHODS

TABLE R602.10.4—continued
BRACING METHODS

CONMECTION CRITERIA*

METHODS, MATERIAL MIMIMUM THICKNESS FIGURE
Fasteners Spacing
1 * 4 wood or Wood: 2-8d commeon nails Wood: per stud and
LIB approved metal straps . of o _ top and bottom plates
Let-in-bracins | A 437 to 60° angles for H”m [ 3-8d (2" long x 0.113" dia.) nails
¢ i 167 T T Metal strap: per manufacturer Metal.
stud spacing ’ per manufacturer
DWB 3/," (1" nominal) for 2-8d (2%," long = 0.113" dia.) nails
Diagonal maxinum 24" or Per stud
wood boards stud spacing 2-1%," long staples
WSP Exterior sheathing per "
Wood o Table R602.3(3) 6" edges 12" field
structural panel * | ”HH HH [ Interior sheathing per Varies by fastener
(See Section R604) - — Table R602.3(1) or R602.3(2) 7
BV-WSsP*
Wood structural 4" at panel edges

panels with stone

See Figure R602.10.6.5 8d common (2Y/," % 0.131) nails

12" at mtermediate

& | or masonry veneer supports 4" at braced
s (See Section wall panel end posts
2 R602.10.6.5)
=
2 SFB Y or 2/ for 1%/," long = 0.12" dia. (for '/," thick
'S Structural I Sy sheathing) 1*/," long = 0.12" dia. .
P s | e | T | R aSceme™ | e
= sheathing = = = galvanized roofing nails
s (=4
’2 Nails or screws per Table R602.3(1) for | For all braced wall
E GB — exterior locations panel locations: 7"
2 1y | ||H” ‘ | - - edges (including top
= | Gypsum board Nails or screws per Table R7023.5 for | 04 bottom plates) 7"
= — interior locations field
PBS 37 or Y " for For */;" 6d common
Particleboard o 16" [ (2"1ong x 0.113" dia.) nails 3" edges 6" field
sheathing e For Y/,", 8d common
(See Section R603) stud spacing - = (24," long * 0.131" dia.) nails
PCP See Section R703.7 for 1',"long, 11 gage. '/,;" dia. head nails | .. -
- . 1 i : 6" 0.c. on all framing
Poland | S A long. 16 members
cement plaster stud spacing - - /" long, 16 gage staples
HPS T . 0.092" dia., 0.225" dia. head nails with
Hardboard 18 t:;ﬁ:‘m 16 l length to accommodate 1'/," 4" edges 8" field
panel siding b - ! penefration into studs
ABW T .
Alternate " HHHHHH [ See Section R602.10.6.1 Section R 10.6.1
braced wall T
{continued)

CONMNECTION CRITERIA*
METHODS, MATERIAL MINIMUM THICKHESS FIGURE
Fasteners Spacing
= * FFH
.Ej Portal frame with B || See Section R602.10.6.2 See Section R602.10.6.2
e hold-downs et
=y
i
B
=
= | K PFG . — - N .
§ Portal frame at garage hie _]_ ||||H | See Section R602.10.6.3 See Section R602.10.6.3
g - i
K cswse _— !MF;;}TE sﬁ‘;gﬂ”;%f’er 6" edges 12" field
Continuously sheathed He" A‘ [ T— -
wood structural panel = = erior sheathing per Varies by fastener
= Table R602.3(1) or RﬁOQBEZ! -
% CS-G™*
= | Continuously sheathed
= | wood structural panel " l See Method CS-WSP See Method CS-WSP
= adjacent to garage
_g:“i | openings
2 | Y csPF e
Z | Continuously sheathed T _‘ ‘ [;;l ‘ [ See Section R602.10.6.4 See Section R602.10.6.4
E portal frame n
£ 17,"long ¥ 0.12" dia.
© CS-SFB¢ Y," or 2, " for . (for */," thick sheathing)
Continuously sheathed maximum 16" ] 1°/," long x 0.12" dia. 3" edges 6" field
structural fiberboard stud spacing = = (for ¥/,," thick sheathing)
galvanized roofing nails

For SI: 1 inch=254 mm. 1 foot=304.8 mm_ 1 degree = 0.0175 rad, 1 pound per square foot = 47.8 N/m’, 1 mile per hour=0.447 m/s.

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categones C, D, D, and D,

b. Applies to panels next to garage door opening where supporting gable end wall or roof load only. Shall only be used on one wall of the garage. In Seismic
Design Categories D, D, and D, roof covering dead load shall not exceed 3 psf.

¢. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R.602.7(1). A full-height clear opening shall not
be permitted adjacent to a Method C5-G panel.

d. Method CS-5FB does not apply in Seismic Design Categories D, D), and D,

e. Method applies to detached one- and two-family dwellings in Seismic Design Categories D, through D, only.

* Most commonly seen methods
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TABLE R602.10.4—continued
BRACING METHODS

Wall Bracing Method CONNECTION CRITERIA
METHODS, MATERIAL MINIMUM THICKNESS FIGURE
. . Fasteners Spacing
* Listed in Table 602.10.47
= PFH
° PI . -'33 Portal frame with " See Section R602.10.6.2 See Section R602.10.6.2
dans: = hold-downs e
E".l
. cswsp £
]
. ” ” mi / g PFG 1 . ot -
7/16” OSB (3/8” min) 2 | Porta frame at garage e 0 See Section R602.10.63 | See Section R602.10.6.3
” . . 5
* 7/16” OSB complies with / £
. Exterior sheathin " "
Table 602.3(3) (checked I = er PO
. - 3 =
ed rl e r) Continuously sheathed A R IﬂrTa.ble lzfﬂ_'_E )
] erior sheathing per o
g | o0t strctusal panel “TETTTHT | Table R602.3(1) or R602.3(2) | Varies by fastener
£ CS.G™*
= | Continuously sheathed
= | wood structural panel A 0| See Method CS-WSP See Method CS-WSP
ﬁ adjacent to garage -
o openings
=
% CS-PF
& | Continuously sheathed e [:;] See Section R602.10.6.4 See Section R602.10.6.4
E portal frame m
g 1}/," long = 0.12" dia.
~ CS-SFB 1," or ¥/, " for —~ (for /," thick sheathing)
Continuously sheathed maximum 16" ] 1°/," long x 0.12" dia. 3" edges 6" field
structural fiberboard stud spacing - = (for #/,," thick sheathing)
galvanized roofing nails

For SI: 1 inch=254 mm 1 foot=304 8 mm_ 1 degree=0.0175 rad, | pound per square foot =47 8 N/m’, 1 mile per hour = 0.447 m/s.

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categones C, D, D, and D,

b. Applies to panels next to garage door opening where supportmg gable end wall or roof load only. Shall only be used on one wall of the garage. In Seismic
Design Categories Dy, I, and D, roof covering dead load shall not exceed 3 psf.

c. (arage openings adjacent to a Method CS5-G panel shall be provided with a header m accordance with Table E602.7(1). A full-height clear opening shall not
be pernutted adjacent to a Method C5-G panel.

d. Method CS-5FB does not apply in Seismic Design Categories D, D, and D,

e. Method applies to detached one- and two-fapuly dwellings in Seismic Design Categories D, through D, only.



55'- 0" Braced wall line

Do the walls fall within 160" S &
the requirements of Table
602.10.1.3? Braced wall panel -

—

TABLE R602.10.1.3
BERACED WALL LINE SPACING

BRACED WMINE SPACING CRITERIA
Maximum Spacing / Exception to Maximum Spacing

Ultimate desigr v

. . . Detached. e
Wind bracing wind speed 100 mph townhouse None

it 1401 1nh

AFPPLICATION CONDITION BUILDING TYPE
1\/

SDCA-C Detached Use wind bracing
SDCA-B Townhouse Use wydd bracing
W when length of required bracing per
Townhouse 35 fegt—TTable R602.10.3(3) is adjusted in accordance with
Table R602.10.3(4).
Scismic bracing Detached. Up to 35 feet to allow for a single room not to exceed
townhouses. one- 25 feet 900 square feet. Spacing of all other braced wall
and two-story only lines shall not exceed 25 feet.
Detached Up to 35 feet when length of required bracing per
DC D,. D,. oW 1hous:a 25 feet Table R602.10.3(3) 1s adjusted in accordance with
Table R602.10.3(4).

For SI: 1 foot = 304.8 mm. 1 square foot = 0.0929 m?. 1 mile per hour = 0.447 m/s.

= 1/8"=1'-0"



R602.10.1.2 Offsets along a braced wall line. Exte-
rior walls parallel to a braced wall line shall be offset
not more than 4 feet (1219 mm) from the designated

55'- 0" Braced wall line

braced wall ffm_c_? location as sho‘_wn in Figure ¢ a0 150 4O T > 5 48"
R602.10.1.1. Interior walls used as bracing shall be off- —H
set not more than 4 feet (1219 mm) from a braced wall 800 Ibs capacity hold down
, ] . L oy g . {end condition 5) ————
line through the interior of the building as shown in  Braced wall anel — Sraced vall pane| —
Figure R602.10.1.1. P P -
K 800 Ib [ U '
hold diﬁ;ﬁgﬁ? LE - Use continous sheathing method CS-WSP
| - - Braced wall panels fastened 6" oc edges,
condition 5) ; !
r~ . ] 12" oc field
= e 1 - Walls are 8'-1 1/8" tall \ H'.I
S Lo
o © _ Lo
£ o = 800 Ibs capacity hold down fastened to |I ~
= | ™ ﬂg . the edge of the braced wall panel | 2
= | 2 L closest to the corner and to the _l_ o
T|= = H N foundation ar floor framing below at B D
E {% | | locations shown per R602.10.7 and ; Q\{ |:ch
v = figure R602.10.7 — 5
= o . 22
N b S 5
o S . =
o ] L
= s
= | w . 9 =
K - /f 800 |bs capacity =
N / hold down end =4 O §
J . ) - LA 'E-
w0 A Y Hc _ L
;T | y

\

-G"

- 5" L4' 0" L 9

BI

4'-0"\/

11"

29' -

—— Braced wall panel ——— Braced wall panel —

20"-0" 15'-0"

55'- 0" Braced wall line




R602.10.2 Braced wall panels. Braced wall panels shall

be full-height sections of wall that shall not have vertical

or horizontal offsets. Braced wall panels shall be con- 55'- 0" Braced wall line
structed and placed along a braced wall line in accordance " > .8 4.8
with this section and the bracing methods specified in Sec-

L-' ¥ v
tion R602.10.4. ) 800 Ibs capacity hold down
{end condition ) ———
— Braced wall panel — Braced wall panel —
S Py
_ , ; | : —a T

I e
f ] 7t ' |
5 BDD Ib ] '
V_\ / i hold diﬁ;ﬁgﬁ? | | - Use continous sheathing method CS-WSP
| di 5 - Braced wall panels fastened 6" oc edges, i N
~ condition 5) / | 12" ocfield |
s | e | -walls are 8-1 1/3" tall 'R
8 o Il| |I ©
[{n] —_ -
E r 2 — | 800 Ibs capacity hold down fastened to |I ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_ o .
2= 5 2 H \ foundation or floor framing below at T o . N =
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch Q1
@ S @ figure R602.10.7 - 5 = | &
= S - c-@—
i) T | M S 5
o o I' " =
o \ T ¢ .
T A e — ] e
5| W ' e = 4
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
~ ;= -] condition &) “ Hc,-.._ o
: - | | ;5 =
= | |'rJ ' ' w =
- | | ]
-t i Al - | =
r&%« " i T : Eb‘-—j =
— I 7 =]
—— Braced wall panel ——— Braced wall panel —
a-o 4'-0" 20-0" 4'-0" 15" - 0" 4'-0"
7 7 7 7
55'- 0" Braced wall line 156




R602.10.2.2 Locations of braced wall panels. A
braced wall panel shall begin within 10 feet (3810 mm)

from each end of a braced wall line as determined in 55' - 0" Braced wall line
Section R602.10.1.1. The distance between adjacent B 184 > g 48"
edges of braced wall panels along a braced wall line 200 1o R i
. s capacity hold down
shall be not greater than 20 feet (6096 mm) as shown in (end condition té':;, S
Plgure R602.10.2.2. — Braced wall panel — Braced wall panel —
S Ny .
\_ |
BDD ls] 1 '
hold diﬁ;ﬁgﬁ? | | - Use continous sheathing method CS-WSP
| condition 5) _ - Braced wall panels fastened 6" oc edges, i N
~ . ] 12" oc field |
s | e | -walls are 8-1 1/3" tall 'R
8 | - L]
o = | _
E r 2 — | 800 Ibs capacity hold down fastened to |I ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_g .
2= 5 2 H \ foundation or floor framing below at T o . N =
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch Q1
@ S @ figure R602.10.7 - 5 = | &
= S - c-@—
i) T | M S 5
o o I' " =
o ] | T o .
R 2 He— | L] 257
o | W - =
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
~ - condition &) ~ Hc,-.._ TN
: - || | S5
= | |'rJ ' ' w =
- | | ]
-t i A - 4 -
ré;%. 1 —x /=
— I 7 ]
—— Braced wall panel ——— Braced wall panel —
a-o" 4'- 0" 20 - 0" 4'-0" 15 -0" 4'-0"
7 7 7 7
55'- 0" Braced wall line




R602.10.2.2 Locations of braced wall panels. A
braced wall panel shall begin within 10 feet (3810 mm)
from each end of a braced wall line as determined in
Section R602.10.1.1. The distance between adjacent

edges of braced wall panels along a braced wall line
shall be not greater than 20 feet (6096 mm) as shown in AX )
v

Figure R602.10.2.2.

BWL A

20" MAX

BWL >16' REQUIRES MINIMUM
OF 2 BRACED WALL PANELS

| |

| |

| |

| |

| |

| |

| N | |

R S SR R

| |

|

20" MAX

NOTE: CONTINUOUS
SHEATHING METHODS //

REQUIRE ALL FRAMED

PORTIONS OF THE BRACED

WALL LINE TO BE SHEATHED. |:| %

For SI: 1 foot=304.8 mm.

FIGURE R602.10.2.2
LOCATION OF ERACED WALL PANELS




R602.10.2.2 Locations of braced wall panels. A

braced wall panel shall begin within 10 feet (3810 mm)

from each end of a braced wall line as determined in 55' - 0" Braced wall line
Section R602.10.1.1. The distance between adjacent it &0 ) A0 (15-_4--) > g 48"
edges of braced wall panels along a braced wall line 200 loe camm o i
shall be not greater than 20 feet (6096 mm) as shown in (end et )

Plglll'& R602.10.2.2. — Braced wall panel — Braced wall panel —

| - | | '
. | L F—A i 3 1 F—A i F— 3
(] K
5 800 Ib i U ] '
V_\ hold diﬁ;ﬁgﬁ? LE | - Use continous sheathing method CS-WSP
condition 5) _ - Braced wall panels fastened 6" oc edges, N
. ] 12" oc field \
e 1 - Walls are 8'-1 1/8" tall .
. . ) - r = 1 \ =
Within 10’ from ends? ||
@ | ] -
4 ? £ — 800 Ibs capacity hold down fastened to | =~ “
MaX 20 d pa re: = 'f i ' ] the edge of the braced wall panel I| =
=1 L closest to the comer and to the _l_ g
T ,\ -4 H N foundation ar floor framing below at ©T_ N =
E i | ] locations shown per R602.10.7 and |:ch =
@ figure R602.10.7 s 3 w| &
: -2—x
X o g
o . =
TN r_‘_}]_ = T b
= e - o ]
o - - 2 = g
K g /f 800 Ibs capacity .~ =
N / hold down (end | = O §
) -1 condition &) ] ~ Hc,-.._ TN
© (S | L g w s
- y I I ]
) el | -
r&%. : ) =
—p— _,_,:-'ﬁ _ﬂ_,/f

- - |—|:J., :
__ |
—— Braced wall panel -~ Braced wall panel —
8- 0" -0 -0 15'- 0" -0
|

55'- 0" Braced wall line




R602.10.2.3 Minimum number of braced wall pan-
els. Braced wall lines with a length of 16 feet

(4877 mm) or less shall have not less than two braced < 55' - 0" Braced wall line )
wall panels of any length or one braced wall panel & -4 > .8 4.8
equal to 48 inches (1219 mm) or more. Braced wall ¥ . —
lines greater than 16 feet (4877 mm) shall have not less {Bgr? d'?ﬂﬁ;ﬁgﬁ'%ho'd down
than two braced wall P anels. — Braced wall panel — Braced wall panel —
| g | .
—A
o - " |
-' BDD Ib | |
. V_\ / hold diﬁ;ﬁgﬁ? | | - Use continous sheathing method CS-WSP
N Ot Ap p | |Ca b | e I - Braced wall panels fastened 6" oc edges, : ~
condition 5) ; ’
- ~ ; ] 12" oc field .
s | e | -walls are 8-1 1/3" tall 'R
g | | e
© — I R
E r 2 — | 800 Ibs capacity hold down fastened to |I ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_g
2= 5 2 H \ foundation or floor framing below at - T @ . N
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch o
@ . figure R602.10.7 - 5 =
= S o
i) T | M S 5
o o I' " =
o ] | T o .
R 2 He— | L] 257
o | W - =
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
B “H_[  condition 5) ] - _-Hc,-.._ TN
@ ' i |'|'—‘J " -j"” =
- | | ]
-t i A - 4 -
r&%« " i T : Eb‘-—j =
— I =1
—— Braced wall panel ——— Braced wall panel —
a-o" 4'-0" 20"-0" 4'-0" 15" - 0" 4'-a"
7 7 7 7
55'- 0" Braced wall line




R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

55'- 0" Braced wall line

1. All buildings in Seismic Design Categories A and B F2u- P 18" - 4" 2.8 4.8
shall use Table R602.10.3(1) and the applicable . —
adjustment factors in Table R602.10.3(2). {Bgr? d'ﬁﬁ;ﬁzﬁ'tg)ho'd down
— Braced wall panel — Braced wall panel —
S Ny .
~ v : 1 — : | S -
f ] 7t ' |
S BDD Ib | |
"r_\ / i hold d;fﬁﬁgﬁéy | | - Use continous sheathing method CS-WSP
| condition 5) _ - Braced wall panels fastened 6" oc edges, i N
~ : . ] 12" oc field |
2 | N —— ] -Walls are 8'-1 1/8" tall I ". \ .
o | = | | I| w
© 2 — [
£ r 2 = | 800 Ibs capacity hold down fastened to || ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_ o .
2= 5 2 H \ foundation or floor framing below at T o . N =
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch Q1
@ S @ figure R602.10.7 - 5 = | &
= S - c-@—
i) T | M S 5
o o I' " =
o ] | T o .
R 2 He— | L] 257
o | W =
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
—— —H y condition 53 " Hc____ o
: - || | S5
= | |'rJ ' ' w =
- | | ]
-t i A e 4 =
r&%« " i T : Eb‘-—j =
— I 7 ]
—— Braced wall panel ——— Braced wall panel —
a-o 4'-0" 20-0" 4'-0" 15" - 0" 4'-0"
7 7 7 7
55'- 0" Braced wall line




TABLE R602.10.3(1)

R602.10.3 Required length of bracing. The required BRACING REQUIREMENTS BASED ON WIND SPEED
length of bracing along each braced wall line shall be © 50.£OOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
de.[EII]lu]ed as f‘ollo“.g : 1%23%1&;&‘&;15%&:; A REQUIRED ALONG EACH BRACED WALL LINE®
1. All buildings in Seismic Design Categories A and B Design Wind . BracedWall Line | - ethod LIES Method 6B f;}ggf?z{%;g- Comethods .
shall use Table R602.10.3(1) and the applicable o) (feet PE PrC. Cotts csPr
adjustment factors in Table R602.10.3(2). / 10 35 35 20 s
20 6.0 6.0 35 3.0
30 8.5 83 5.0 45
40 115 115 6.5 55
50 14.0 14.0 8.0 7.0
60 16.5 16.5 95 8.0
TABLE R602.10.3(1)
BRACING REQUIREMENTS BASED ON WIND SPEED
s
. EXPOSURE CATEGORY B v,
. J0-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
. 10-FOOT WALL HEIGHT % REQUIRED ALONG EACH BRACED WALL LINE®
. 2 BRACED WALL LINES
o
. Methods
Doamate Braced Wall Line DWE, WSP, SFE, Methods
g Story Location Spacing® Method LIB® Method GB PBS, PCP, HPS, CS-WSP, CS5-G,
Speed
h {feet) BV-WSP, ABW, CS-PF
(mph) PFH, PFC. C5-S5FB
10 7.0 ?.*&} 4_;] 3:5
20 125 12.5 1.5 6.5
. 30 18.0 18.0 10.5 90
=18 40 235 235 13.5 11.5
50 200 200 16.5 14.0
60 345 345 200 17.0
10 NP 10.0 6.0 5.0
20 NP 185 11.0 90
30 NP 27.0 155 13.0
40 NP 350 20.0 17.0
50 NP 43.0 245 21.0
60 NP 51.0 200 250

(continued)



R602.10.3 Required length of bracing. The required
TABLE R602.10.3(1)

length .Df bracing along each braced wall line shall be BRACING REQUIREMENTS BASED ON WIND SPEED
determined as follows:

o _ o _ _ »  EXPOSURE CATEGORY B
1. All bulldmgg n Seismic Des1g11 Ca‘[eg(}r]es Aand B . 30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
. »  40-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE®
shall use Table R602.10.3(1) and the applicable 8|« 2BRACEDWALL LINES
adjustment factors in Table R602.10.3(2). Ultimate Methods
Desi ';““m" d Braced Wall Line DWE, WSP, SFB,
Sgeed Story Location Spacing® Method LIB* Method GB PES, PCP, HPS,
o (feet) BV-WSP, ABW,
(mph) PFH, PFC, CS-SFB
10 35 35 20
20 6.5 6.5 35
30 05 035 535
40 125 125 7.0
30 15.0 15.0 ]
G0 18.0 18.0 10.5
10 70 70 40
20 125 12.5 15
@ 30 18.0 18.0 10.5
40 235 235 13.5
50 200 200 16.5
G0 345 45 200
10 NP 10.0 6.0
20 NP 185 11.0
30 NP 270 155 13.0
40 NP 350 20.0 17.0
50 NP 43.0 245 210
G0 NP 51.0 200 250
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R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

55'- 0" Braced wall line

1. All buildings in Seismic Design Categories A and B F2u- P 18" - 4" 2.8 4.8
shall use Table R602.10.3(1) and the applicable . —
adjustment factors in Table R602.10.3(2). {Bgr? d'ﬁﬁ;ﬁzﬁ'tg)ho'd down
— Braced wall panel — Braced wall panel —
S Ny .
" ' : 1 — : | — 2
f ] 7t ' |
S BDD Ib | |
"r_\ / i hold d;fﬁﬁgﬁéy | | - Use continous sheathing method CS-WSP
| condition 5) _ - Braced wall panels fastened 6" oc edges, i N
~ : . ] 12" oc field |
2 | N —— ] -Walls are 8'-1 1/8" tall I ". \ .
o | = | | I| w
© 2 — [
£ r 2 = | 800 Ibs capacity hold down fastened to || ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_ o
2= 5 2 H \ foundation or floor framing below at - T e,
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch o
@ . figure R602.10.7 - 5 =
= S o
i T | b 2 5
@ S | T o
N =
R 2 He— | L] 257
o | W =
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
—— —H y condition 53 " Hc____ o
: - || | S5
= [ |'rJ ' ! w s
- | | ]
-t i A e 4 =
ré;%. 1 —x /=
— I 7 ]
—— Braced wall panel ——— Braced wall panel —
a-o 4'-0" 20-0" 4'-0" 15" - 0" 4'-0"
7 7 7 7
55'- 0" Braced wall line




R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

ildings 1 1S11 I 1 TABLE R602.10.3(1)
1. All buildings in Seismic Design Categories A and B BRACING REQUIL LN 210 30 \N WIND SPEED

shall use Table R602.10.3(1) and the applicable

adjustment factors in Table R602.10.3(2). s 50.FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
«  10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE*
« 2 BRACED WALL LINES
DE';E;"‘;}?" B} _ Braced Wall Line D1.'~.|'E!e"“.ll‘?1.|}.rhsoF:~jfEi SFB, Methods
Speed Story Location S;;fa:;;‘;g‘ Method LIB* Method GEBE Fé%ﬁwggf’:qbéﬁ, EE-HC%E_PES-G.
(mph) PFH, PFC, CS-SFB
10 35 35 20 20
20 6.5 6.5 35 15
30 05 035 535 45
ﬁ 40 125 12.5 7.0 6.0

S0 15.0 150 0.0 75
G0 18.0 180 10.5 L]
10 70 7.0 40 15
20 12.5 12.5 1.5 6.5

30 18.0 18.0 10.5 90
40 235 235 13.5 115
S0 200 200 16.5 140
60 345 345 20.0 17.0
10 NP 10.0 6.0 50
20 NP 18.5 11.0 o0
30 NP 270 15.5 13.0
40 NP 350 200 17.0
30 NP 43.0 245 210
G0 NP 51.0 200 250
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R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

55'- 0" Braced wall line

1. All buildings in Seismic Design Categories A and B " P 18- 4" 2 _g" 48"
shall use Table R602.10.3(1) and the applicable . —
adjustment factors in Table R602.10.3(2). {Bgr? d'ﬁﬁé’iﬁzﬁ'tg)ho'd down
— Braced wall panel — Braced wall panel —
] N Y .
N . : 1 — : —a 2
f ] 7t ' |
5 BDD Ib ] '
V_\ / i hold diﬁ;ﬁgﬁ? | | - Use continous sheathing method CS-WSP
| - Braced wall panels fastened 6" oc edges, i N
condition 5) ; !
~ . ] 12" oc field |
ENN e 1 - Walls are 8-1 1/8" tall R
ol | E-2] | | I| w
© 2 — [
k= r 2 — | 800 Ibs capacity hold down fastened to |I ~ 7
—|»| £ 2 | o 1 the edge of the braced wall panel Lo
= I = L - ] closest to the corner and to the _l_ o .
2= 5 2 H \ foundation or floor framing below at T o . N =
E {% @ | 1 | locations shown per R602.10.7 and {\{ |:ch Q1
@ S @ figure R602.10.7 - 5 = | &
= S - c-@—
i) T | M S 5
o o I' " =
o ] | T o .
R 2 He— | L] 257
o | W =
K | 800 |bs capacity =
aN ,e / hold down (end | == @ 3
~ ;= -] condition &) “ Hc,-.._ o
: - | | ;5 =
= | |'rJ ' ' w =
- | | ]
-t i A e 4 =
r&%« " i T : Eb‘-—j =
— I 7 =]
—— Braced wall panel ——— Braced wall panel —
a-o" 4'- 0" 20 - 0" 4'-0" 15 -0" 4'-0"
7 7 7 7
( 55'- 0" Braced wall line )




R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

ildings 1 1S11 I 1 TABLE R602.10.3(1)
1. All buildings in Seismic Design Categories A and B BRACING REQUIL LN 210 30 \N WIND SPEED

shall use Table R602.10.3(1) and the applicable

adjustment factors in Table R602.10.3(2). s 50.FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
«  10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE*
« 2 BRACED WALL LINES
DE';E;"‘;}?" B} _ Braced Wall Line D1.'~.|'E!e"“.ll‘?1.|}.rhsoF:~jfEi SFB, Methods
Speed Story Location S;;fa:;;‘;g‘ Method LIB* Method GEBE Fé%ﬁwggf’:qbéﬁ, EE-HC%E_PES-G.
(mph) PFH, PFC, CS-SFB

10 35 35 20 20

20 6.5 6.5 35 15

30 05 035 535 45

ﬁ 40 125 12.5 7.0 6.0

S0 15.0 150 0.0 75

60 18.0 180 10.5 00

10 70 7.0 40 15

20 12.5 12.5 1.5 6.5

30 18.0 18.0 10.5 90

40 235 235 13.5 115

S0 200 200 16.5 140

60 345 345 20.0 17.0

10 NP 10.0 6.0 50

20 NP 18.5 11.0 o0

30 NP 270 15.5 13.0

40 NP 350 200 17.0
30 NP 43.0 245 210
G0 NP 51.0 200 250
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20
35
4.5
6.0
7.5
0.0

55'- 0" Braced wall line

§-4m 0 40" 16'- 0" a-0n 18'- 4" 2-8" 4'-8"
800 Ibs capacity hold down
(end condition 5) —— | Line 2
— Braced wall panel E— Braced wall panel -—=-,\
J— I\ 1 el
- — e g — i . — |.. -
o T k o
o ‘ 800 Ibs capaci U ' X o
= / a hold dﬂwiﬁ%engj LE' - Use continous sheathing method CS-WSP i\ =
| - Braced wall panels fastened 6" oc edges, \
condition 5) ; ! .
I~ 12" oc field \
= ||' e - Walls are 8'-1 1/8" tall '|| H'.I .
od 3 ! | w
o 8 - | I
= o c = 800 Ibs capacity hold down fastened to lI ~
=|®| £ & o the edge of the braced wall panel | ©
= 2 T - closest to the cormer and to the _I_ o .
B5| 5 2 H \ foundation or floor framing below at - T o =112’ qua||f|ed
E {fjl D | | locations shown per R602.10.7 and {\{ EfJ = K .
@ 7§ figure R602.10.7 — 5 % ||& | bracing
i 2 - £-2
i = a5
- \ —_
o =] | = (=1
5 | o : o = o
K /f 800 |bs capacity T =
- / hold down (end | @ 3
. condition &) : 1 =
@ |—|;J ' /_ I
=+ . i ' N
- F—F—AT T —F—— T =
|/7 I 1 7
Line B —— Braced wall panel — I Braced wall panel —
20 -07 4'-0" 15" - 0" 4'-0"
7 7]
55'- 0" Braced wall line 168

12’ qualified bracing




R602.10.3 Required length of bracing. The required
length of bracing along each braced wall line shall be
determined as follows:

1. All buildings in Seismic Design Categories A and B
shall use Table R602.10.3(1) and the applicable
adjustment factors in Table R602.10.3

810"
2

Alurmirn soffit

lap siding and fascia
Owerhead sconce light to be .
used for stair illurnination — o™
L -~
24"48"] |
' 367 %52
Cont. graspable handrail for b
full length of stair @ 3' high——2= 4-E
1
Stair=3r.@ 7 1116"+-,
2t @ 10" wi1" -:uverhang’ ey S— i

2 Braced
wall lines

TABLE R&602.10.3(2)
WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING

ADJUSTMENT

20
33

B 45

6.0
1.5

B %0

FACTOR™*®
ITEM ADJUSTMENT BASED : APPLICABLE
STORYISUPPORTING CONDITION [multiply length fro
NUMBER oM T':;E'F;{ﬂ;_':u_w} I:'; METHODS
this factor]
=p b =P 1.00
One-story c 130
struchure '
D 1.50
T ] B 1.00
* 1 Exposure category” Sﬁuo::?;? C 130
D 1.60
Thyeest B 1.00
ee-story
stracture ¢ 140
D 1.70
<5 feet 0.70
— —
Roof onlv 10 feet 1.00
~ 15 feet 1.30
20 feet 1.60
=5 feet 0.83
Roof eave-to-ridge 10 feet 1.00
2 ! + £
> haiht Roof+ 1 floor 5 e 115 All methods
20 feet 1.30
=5 feet 0.90
10 feet 1.00
-
Roof* 2 floars 15 feet 110
20 feet Not permitted
_»3 feat — 0.90
Story heigh 9 feet 093
tory height - story
P 3 o Any story 10 feet 1.00
11 feet 1.03
12 feet 1.10
— = 100
Number of braced wall 3 1.30
* 4 lines (per plan Amny story s
direction): 4 1.43
z5 1.60
Fastened to the end studs of
* = Additional 800-pound To story ouly each braced wall panel and 01.80 DWB, W5P, SEB,
- hold-down device P Slory ont to the foumdation or framing : PBW'& HPS
below
) ) o DWB, WSF, SFB,
* § Interior gypsum board Any story Onutted from inside face of 1.40 PBS, PCP, HPS, CS-
fimish {or equivalent) - - braced ma]/.l Kanels WSP. CS.G. CS.SFR
4'mnches o.c. at panel edges,
- Gypsum board ) i inchiding top and bottom -
> fastening Any story plates, and all horizontal 07 N?BA
joints blocked
g Horizontal blocking Amny story »Horzental block 15 omitted 20 =P TWSF, C5-WSF
= g y story
(]

For 5L 1 imch =254 mm, 1 foot=304.8 mm, 1 pound = 4.48 N.
a. Linear interpolation shall be permitted
b. The total adjusment factor is the product of all applicable adjusmment factors.

c. The adustment factor iz permitted to be 1.0 when determining bracing amounts for intermediate braced wall lines provided the bracing amounts on adjacent
braced wall lines are based on a spacing and oomber thar neglects the intermediate braced wall line.

B 4 Thesame adjustment factor shall be applied to all braced wall lines on all floors of the structure, based on the waorst-case exposure category.




R602.10.4.4 Panel joints. Vertical joints of panel
sheathing shall occur over and be fastened to common
studs. Horizontal joints of panel sheathing in braced

55'- 0" Braced wall line

wall panels shall occur over and be fastened to com- - P P P
mon blocking of a thickness of 1'/, inches (38 mm) or i
greater. 800 Ibs capacity hold down
. {end condition ) ———
Exceptions: — Braced wall panel — Braced wall panel ——
1. For methods WSP and CS-WSP. blocking of A\
- - | — - —a T 1

horizontal joints is permitted to be omitted
when adjustment factor No. 8 of Table
R602.10.3(2) or No. 9 of Table R602.10.3(4)

1s applied.

BDD lbs capacity
hold down (end
condition 5)

- Use continous sheathing method CS-WSP
- Braced wall panels fastened 6" oc edges,

. ] 12" oc field

= 1 - Walls are 8'-1 1/8" tall L

Any story Horzontal block 1s omuitted

Horzontal blocking WSP, CS-WSP

o o : = )
@ . ﬁgure R602.10.7 - 5 =
= 2 m T_Do___ N
= = o
_- gL >3
& a | L‘_} ) g .
N SR = S5 "
o Ll e e bt £
K | 800 Ibs capacity | T £
aN ,e / hold down (end | == @ 3
B “H_[  condition 5) ‘HT'—'I | N Hc,-.._ TN
E'? . ' |'rJ ! 'ILU o
- | | ]
= i il - y 4 -
r&g‘ﬁq — : . . Bz___j -
— I 7 =]
—— Braced wall panel ——— Braced wall panel —
a-o 4'-0" 20-0" 4'-0" 15°-0" 4'-0"
7 71 71 7
55'- 0" Braced wall line




2.0 Need 18’, or block seams

15 55'- 0" Braced wall line
' 54" 40" 16'- 0" 40" 18'- 4" 2.8 4'-8"
m 45 X2 2 !
800 Ibs capacity hold down
> Braced wall panel {end;mditcilm E|r|:| |—_-E Line 2
75 — Braced wall panel —_ | raced wall pane -—=-,\
— I\ 1 R‘:k 4
. l:'l lj XZ B o 11 | — : — 1 "
=t - k U | =)
_. | L :\ _|
= / a Eg% lgiuﬁcﬁpgﬁg | | - Use continous sheathing method CS-WSP i\ ~
| di 5 - Braced wall panels fastened 6" oc edges, \
~ condition 5) | | 12" oc field \
E II I| III|
v 3 \ 1 =
gl Horlzontal Blocklng Required Lol
£ x 2 n fastened to l @
% . 95"" g per 602.10.4-4? | pane| || E
% 5—“ ;E g . Dl::ntgliwat -—l—% . =12 quallfled
3 2 3 * Probably not. Walls have additional wall g 107 and = £ 5" :
- R area that could be used as qualified bracing | 5 5 % /|R|bracing
, T 5 | and may qualify under exception 1. g 5 Need 9’, or
Pleed 9, OF g s O block seams
block seams | . N2 I e ] z5°
Fe L - L E @
K L~ 800 Ibs capacity g 2
h / hold down (end | m 3
) . condition &) 713
o G =
- T T | —— 1 —
|/7 ] 1 __,f"
Line B —— Braced wall panel —— ] Braced wall panel —
20'-0o" 4'-0" 15" -0" 4'-0"
7 7
55'- 0" Braced wall line 171

12" qualified bracing Need 18’, or block seam's




R602.10.5 Minimum length of a braced wall panel. The
minimum length of a braced wall panel shall comply with
Table R602.10.5. For Methods CS-WSP and CS-SFB, the
minimum panel length shall be based on the adjacent clear
opening height in accordance with Table R602.10.5 and
Figure R602.10.5. Where a panel has an opening on either
side of differing heights, the taller opening height shall be
used to determine the panel length.

R602.10.5.1 Contributing length. For purposes of
computing the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3). the contributing length
of each braced wall panel shall be as specified in Table
R602.10.5.

TAELE R&02.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH*
{inches)
METHOD CONTRIBUTING LENGTH
(See Table RE02.10.4) Wall Height f{inches)
8 feet Gfeet | 10feet | 11 feet 12 Teet
DWB, WSP, SFB, FBS, PCP, HPS, BV-WSP 48 48 48 53 58 Actual®
GB 48 48 48 5 58 Sifg‘,‘:ﬂgjfj‘f}jﬁfﬁwl
LIB 35 a2 69 NP NF Actual®
SDC A, B and C, ultimate
wind pf;ilgtim g 28 32 34 38 42
i 5 =y
ABW 5DC D,. D, and D,, ultimate -
design 32 32 34 NP NP
wind speed = 140 mph
C5-G ] 27 30 33 36 Actual®
Adjacent clear opening heizht
(inches)
<64 M 27 30 33 36
63 26 27 30 33 36
72 27 27 30 33 36
76 30 29 30 33 36
20 32 30 30 33 36
24 35 32 32 33 36
23 38 35 33 33 36
oz EE] 37 33 33 k)
- o6 48 41 38 36 36
100 — o 0 38 33
104 — 49 43 40 39 Actual®
108 — 54 46 43 41
112 — — 50 45 43
116 — — 55 48 45
120 — — 60 52 48
124 — — — 36 51
128 — — — 61 54
132 — — — 66 58
136 — — — — 62
140 — — — — 66
144 — — — — 72
METEOD Portal header height
(See Table R602.10.4) 8 feet 9 feat 10 feet 11 feet 12 feet
PEH Supporting roef only 16 16 16 Notec | Notec 12
Supporting one story and roof| 24 24 24 Notec | Notec
PFG I ] 27 30 MNoted | Noted 1.5 = Actual'
CSPE SDCA BandC 16 18 20 Notee | MNotee 1.5 = Actual’
SDCD,. D, and D, 16 18 20 MNotee | Notee Actual®

For 5L 1inch =254 mm, 1 foot= 304.8 mm, 1 mile per hour = 0.447 m's.
MNP =Not Permitted.

a

b
C
d
e

. Linear interpolation shall be permitted
. Use the acmal length where it is greater than or equal to the minimum length

. Maximum header height for PFH is 10 feet in accordance with Figure B602.10.6.2, but wall height shall be permined to be increased to 12 fest with pony wall.
| Maximum header beight for PFG is 10 feet in accordance with Figure F.602.10.6.3, but wall height shall be permitied to be increased to 12 feet with pony wall.
. Maximum header height for C5-PF is 10 feet in accordance with Figuare B602.10.6.4, but wall height shall be permited to be increased to 12 feet with pony wall.



R602.10.5 Minimum length of a braced wall panel. The
minimum length of a braced wall panel shall comply with
Table R602.10.5. For Methods CS-WSP and CS-SFB, the
minimum panel length shall be based on the adjacent clear
opening height in accordance with Table R602.10.5 and
Figure R602.10.5. Where a panel has an opening on either
side of differing heights, the taller opening height shall be
used to determine the panel length.

R602.10.5.1 Contributing length. For purposes of
computing the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3). the contributing length
of each braced wall panel shall be as specified in Table
R602.10.5.

TABLE R602.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH®*

(inches)
METHOD CONTRIBUTING LENGTH
(See Table R602.10.4) Wall Height (inches)
8 feet 9 feet 10 feet 11 feet 12 feet
Adpacent clear opening heizht
(nches)
<64 24 27 30 33 3
68 26 27 30 33 3
12 27 27 30 33 3
T 30 29 30 33 3
g0 32 30 30 33 3
g4 35 32 32 33 3
22 38 35 33 33 3
ol 43 3 L) 33 3
06 48 41 38 36 3
(Cs-WsP. CS-SFE) 100 = & | @ | 3 3
104 — 49 43 40 3 Cﬂmmal“ )
108 — 34 46 43 41
112 — — 50 45 3
116 — — 33 48 45
120 — — 60 52 48
124 — — — 56 51
128 — — — 61 54
132 — — — 66 58
136 — — — — 62
140 — — — — 66
144 — — — — 12




R602.10.5 Minimum length of a braced wall panel. The
minimum length of a braced wall panel shall comply with
Table R602.10.5. For Methods CS-WSP and CS-SFB, the
minimum panel length shall be based on the adjacent clear
opening height in accordance with Table R602.10.5 and
Figure R602.10.5. Where a panel has an opening on either
side of differing heights, the taller opening height shall be
used to determine the panel length. 63” high windows

R602.10.5.1 Contributing length. For purposes of
computing the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3). the contributing length
of each braced wall panel shall be as specified in Table
R602.10.5.
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R602.10.5 Minimum length of a braced wall panel. The
minimum length of a braced wall panel shall comply with
Table R602.10.5. For Methods CS-WSP and CS-SFB, the

TABLE R602.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH®*

minimum panel length shall be based on the adjacent clear (inches)
cpening height in accordance with Table R602.10.5 and ce T':tﬂ"é%ﬂnz_ 10.4) Wall Heidh CDNTRI?:;:ILI\LS:'LENGTH
Figure R602.10.5. Where a panel has an opening on either gt
side of differing heights, the taller opening height shall be 8 feet 9feet | 10feet | 11 feet 12 feet
used to determine the panel length.
R602.10.5.1 Contributing length. For purposes of Adjacent CEEE;EF;?I 2 beizht
computing the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3). the contributing length =64 24 27 30 33 36
of each braced wall panel shall be as specified in Table 62 26 27 30 33 34
R60_.10.5. 72 27 27 30 33 36
7 30 29 30 33 36
80 32 30 30 33 36
24 35 32 32 33 36
88 38 35 33 33 36
o2 13 3/ 33 33 3
06 48 41 38 36 3
C5-WSP, C5-5EB 100 — 44 40 58 3
104 — 49 43 40 3 Cﬁmtual“ )
108 — 54 46 43 41
112 — — 50 45 3
116 — — 55 48 45
120 — — 60 52 48
124 — — — 56 51
128 — — — 61 54
132 — — — 66 58
136 — — — — 62
140 — — — — 66
144 — — — — 12
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R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-

ous sheathing shall have one of the conditions shown in
Figure R602.10.7.

‘ EDNTINUDUSLY SHEATHEQ

BRACED WALL LINE

\

\ 1

RETURN /

PANEL t
BRACED WALL PANEL AT
END OF BRACED WALL LINE

END CONDITION 1

CONTINUOUSLY SHEATHED
BRACED WALL LINE

/

HOLD- //
DOWN
DEVICE—m~— BRACED WALL PAMEL AT

END OF BRACED WALL LINE
END CONDITION 2

\‘ CONTINUQUSLY SHEATHE }

BRACED WALL LINE

7

48" MINIMUM BRACED WALL PANEL
AT END OF BRACED WALL LINE

END CONDITION 3

\ ‘ CONTINUQUSLY SHEATHED
BRACED WALL LINE

%

\
jl linin,

PANEL D*
-

10 MAX I FIRST BRACED
WALL PANEL

* SEE REQUIREMENTS
END CONDITION 4

ONTINUOUSLY SHEATHE]
BRACED WALL LINE

—

REQUIREMENTS

Return panel: 24" for braced wall lines sheathed with
wood structural panels
32" for braced wall lines sheathed with
structural fiberboard

Distance D: 24" for braced wall lines sheathed with
wood structural panels
32" for braced wall lines sheathed with
structural fiberboard

Hold-down 800 Ibs capacity fastened to the edge of the
HOLD-DOWMN ——= i
DEVICE -L EJEEE F?,ENASLED device: braced wall panel closest to the comer and
END CONDITION 5§ to the foundation or floor framing below

For SI: 1inch =254 mm, 1 foot = 304.8 mm, 1 pound =445 N.

I FIGURE R602.10.7

END CONDITIONS FOR BRACED WALL LINES WITH CONTINUQUS SHEATHING




R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-

ous sheathing shall have one of the conditions shown in

Figure R602.10.7.
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locations shown per R602.10.7 and
figure RG602.10.7
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R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-

ous sheathing shall have one of the conditions shown in
Figure R602.10.7.
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BRACED WALL PANEL AT
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DEVICE—m~— BRACED WALL PAMEL AT

END OF BRACED WALL LINE
END CONDITION 2
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BRACED WALL LINE
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48" MINIMUM BRACED WALL PANEL
AT END OF BRACED WALL LINE

m== END CONDITION 3

\ ‘ CONTINUQUSLY SHEATHED
BRACED WALL LINE

%

\
jl linin,

PANEL D*
-

10 MAX I FIRST BRACED
WALL PANEL

* SEE REQUIREMENTS
END CONDITION 4
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BRACED WALL LINE

—

REQUIREMENTS

Return panel: 24" for braced wall lines sheathed with
wood structural panels
32" for braced wall lines sheathed with
structural fiberboard

Distance D: 24" for braced wall lines sheathed with
wood structural panels
32" for braced wall lines sheathed with
structural fiberboard

HOLD-DOWN ——=
DEVICE

-L FIRST BRACED
WALL PANEL

m=—= END CONDITION 5

device:

Hold-down 800 Ibs capacity fastened to the edge of the

braced wall panel closest to the comer and
to the foundation or floor framing below

For SI: 1inch =254 mm, 1 foot = 304.8 mm, 1 pound =445 N.

FIGURE R602.10.7

END CONDITIONS FOR BRACED WALL LINES WITH CONTINUQUS SHEATHING




R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-

ous sheathing shall have one of the conditions shown in 55' - 0" Braced wall line
Figure R602.10.7.
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R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-
ous sheathing shall have one of the conditions shown in

Figure R602.10.7.
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R602.10.7 Ends of braced wall lines with continuous
sheathing. Each end of a braced wall line with continu-

ous sheathing shall have one of the conditions shown in 55' - 0" Braced wall line

Figure R602.10.7. b 40" 150 40 18 -4 g 4 A
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Headers, Beams, Girders — Chapter 6



HOTES:
- Dimensions are to outside of exterior sheathing - | i0-07 ; 10'- &' L 1.2 | 7o | g on | &
- 2- 210 header over windows and doors unless noted h
- 6'-10" window head ht. unless noted Gas fireplace Air cond. ——=] I 251/ LVL, 3" K
- Structural notes on plans have been supplied by building — Egress window — vent M bearing each side —_— w
supply company and entered anto plans by draftsman. N / \ g T _— . N TTT— L
- Contractors to comply with current codes. 3248 32748 32'48" y 32aE i32 nB3 ﬁ'_| — 32463
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NOTES:
- Dimensions are to outside of sxterior sheathing

- 2- 2¢10 header over windows and doors unless noted

- 6'-10" window head ht. unless noted

- Structural notes on plans have been supplied by building
supply company and entered anto plans by draftsman.

- Contractors to comply with current codes.
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TABLE R&02.7(1)
GIRDER SPANS® AND HEADER SPANSFOR EXTERIOR BEARING WALLS
{Maximum spans for Douglas firdarch, hem-fir, Southern pine and spruce-pine-fir® and required number of jack studs)

GROUND SNOW LOAD (psf"
GIRDERS AND ® > [ n
HEADERS SIZE Building width- {feet)
SUPPORTING 12 24 36 12 24 36 12 24 3
5|:|I.an NJ* Splan N Splan N2 Span NJe Splzn Nt Splan NJE Splan NJe Sp'an NJ* Span N

126 |40 1 [31] 2 |27 2 [3s5] v {28 2 [ 23] 2 [30] 202 2 [20] 2
“8 | 51| 2 |3a1] 2 | 33| 2 | 22| 2 [ 32| 2 [2a0] 2 |30 2 [30] 2 [28| 2
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. 12 |71 2 [s5| 2 |47 3 [ 61| 2 [#8] 3 [311| 3 |53 2 [ 42| 3 |36 3
Window & Door Headers: I RN ISR IR IR RN R RN I
2.6 | &0 | 1 | 4 1 |30 1 [51| 1 [310] v [33| 2 [ 46| 1 |36 2 |z11| 2
228 |77 1 [se| 1 [#w] 2 [6s| 1 [50] 2 2] 2 | se| 1 [as] 2 |30 2
22-10 | 00 | 1 |610| 2 | 58| 2 | 78| 2 |511| 2 |#+11| 2 | 68| 2 | 53| 2 | 45| 2
() LO a d 22-12 [107| 2 | 81| 2 |6w0| 2 |e0]| 2 |611| 2 |50 2 |80 2 [&2| 2 |52 3
ot AnD CERING 328 |85 | 1 | 73| 1 |61 1 |1 | 1 |63 ] 1 | 33| 2 |72 1 |56 2 | %8| 2
id-10 |13 1 | 87| 1 |73 | 2 | o7 ] 1 | 72| 2 3] 2 |86 1 |67] 2 |56 2
3212 |12 1 [ 2 [ss| 2 (3] 2 [es| 2 [ 72| 2 [wo| 2 [ 70| 2 [66] 2
® Le n gt h 128 11'31‘ 1|ea| 1 |7o| 1 |ea|l 1 |72 2 |60 1 |e3| 1 |6a| 1 |5al 2
+2x10 1131‘ 1ofean| o1 | s 1 || o1 |es| o1 |72 2 feme| 1| 77| 2 |6s]| 2
42<12 (153 1 |1-s| 1 [eao| 2 1o 1 w0 2 (&3 | 2 17| 1 [snn| 2 [ 78| 2
® D e pt h 12=6 | 33 | 1 | 2- 7 22| 2 | 0| 2 |22 2 |20 2 |28 2 [22] 2 |®-o| 2
12=8 | 41| 2 [33] 2 [ 2| 2 [30] 2 {30 2 [ 26| 3 |36 2 [ 20 2 [2¢] 3
12-10 411 2 [320] 2 [ 33| 3 | 46| 2 |36 3 |30 3 |+1| 2 [33| 3 [298] 3
. 2-12 |58 | 2 | +6]| 3 |310] 3 | 53| 2 2 3 | 36| 3 |+10] 3 [310| 3 | 33| 4
([ P | | e S 22«4 |33 1 |26 1 {22 1 |30] 1 [|2- 1 |20 1 [2z8] 1 ]22] 1 |210] 1
22:6 (410 1 [3e| 1 [ 33 2 [as| 1 [36] 2 |30 2 {40 1 [33] 2 [20] 2
32-8 | 81| 1 [+10| 2 | 41| 2 [57| 2 | +5] 2 |38 2 |52 2 | +1]| 2 | 3- 2
//‘\\ 22-10 | 73| 2 |58 2 |4w0| 2 | 68| 2 | 53| 2 |45 2 | 61| 2 [0 2 |41 2
® S t 22-12 | 86| 2 |68 2 | 58| 2 |70 2 |&2| 2 | 53| 3 | 72| 2 | 58| 2 |[+10] 3
u p p O r 3218 |78 | 1 |60 1 | 51| 2 [70| 1 |56 2 | 48] 2 T [ 51| 2 [22] 2
| a0 e | 1 |72 2 e 2 e 1 [&7] 2 57| 2 2 [ e1| 2 [ 52 2
recrcmmesne 30y [1es| 2 [es | 2 [ 72| 2z [ew| 2 [ 78] 2 7| 2 2] 2 s 2
CENTER BEARING) 2.8 |&10| 1 |&11| 1 |5a1] 1 | 81| 1 |62 1 | 55| 2 1 [s11| 1 |50 2
2«10 |106] 1 | 83| 2 |70 2 e8] 1 |77 2 | 83| 2 1 70| 2 [60] 2
212 1234 1 | e8| 2 | 83| 2 [114] 2 [enn| 2z [ 77| 2 2 s3] 2 |70 2
12=6 |211] 2 | 23] 2 |11 2 |28 2 [21] 2 | 1% 2 T 20| 2 | 18] 2
2.8 |38 2 [210] 2 [ 25| 3 [36| 2 | 2- 2 (23] 3 2 s | 3 |22 3
12-10 | 45| 2 |35 3 |200| 3 | #2| 2 |32 3 | 28| 3 2 30| 3 |26 3
12-12 [ 52| 2 |40 3 | 3| 5 [+10| 3 |38 | 3 | 32| * 3 | 6] 3 | 30| 4
22:4 211 1 |23 1 |10 1 |28 1 [ 1 [ ] 1 [27[ 1 [20] 1 [18] 1
22:6 | 42| 1 |32 2 |20 2 |1 | 1 |32 2 |28 2 |30 1 |30 2 |26 2
1.7 « 8 &8 ) 3 b .l -5 v 3 0 3 E b 0 e ] 3-0 3 e 3 ] 3
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TABLE RE602.7(1)
GIRDER SPANS" AND HEADER SPANS"FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas firdarch, hem-fir, Southern pine and spruce-pine-fir® and required number of jack studs)

GROUND SNOW LOAD (psf)’
30 50 )
GIRDERS AND e Window & Door Headers:
HEADERS SI7E Building width® |
SUPPORTING 12 24 36 12 24 , ,
5|:IIEI'I M EF—F“ M) Sp:an N2 S'F'ran N.Je Eplan N2 ® 36 IS C|OS€ to 32
1-2-6 |40 1 | 31| 2 |27 2|35 1 [z2| 2 J23| 2 (Interpolation permitted)
1-2«8 [ 51| 2 [321] 2 [ 33| 2l a2 2 | 324 2 Q210 2
1-2<10 [ 60 2 [ 42| 2 [3-11] 2 52 2 [+0] 2 J32] 3 e 3-2%x10 or 3-2x12
212 [ 71 2 [ 55 2 [a7 sl s 2 [ 42 3 Q311 3
224 | 40 1 3-1 1 2-7 1 3-5 1 2-7 1 2-2 1 * Min ; jack studs required
12«6 [ 60| 1 [ 47 1 31w 1l 5] 1 [z11] 1 Q33| 2 EACH SIDE
ooee | 2248 [ 77 1 [ 5o 1 [4w] 2 65| 1 [50] 2 2| 2 -
Al 72«10 | o0 | 1 |610| 2 | 50| 20l 8| 2 [511] 2 Q411 2
22212 [10-7] 2 (81| 2 [ew|] 2 o0 2 [611] 2 U510 2 P50 2 [ 62 2 | 52| 3
anat AND CERING 2.8 o5 1 [ 73] 1 [ &1 | v W ea | 1 s3] 1 Qs3] 2072 1 58] 2 a2 2
i2-100113] 1 | &7 | 1 73| 2 o7 1 |74 2 2 2 01 86]| 1 |67 2 |56/ 2
32«12 Q32 1 (w1l 2 [es| 2113 2 (82| 2 W4l 2 V1ol 2 [ 790 2 [66] 2
42 8 11'-1' 1 |es4| 1 7o 1l 92| 1 |72 2 Q0| 1 Qe3z| 1| 64| 1 |54 2
4210 1111‘ 1 |ear| 1 | s4| 1wl 1 |ss| 1 B2 2 leaa| 1| 77| 2 | 6s| 2
42<12 153 1 112 1 (o0 2 M a13ol 1 Jawo0| 2 ¥es| 2 Po-7| 1 lenn]| 2 [ 76 2
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53-0
NOTES:
- Dimensions are to outside of exterior sheathing - | 0 -0 I 10m-5" L 12'-2 | 73 I g2 N
- 2- 210 header over windows and doors unless noted =
- 610" window head ht. unless noted Gas fireplace Air cond., ——| — 2.5 442" LVL, 3 K
- Structural notes on plans have been supplied by building — Egress window — vent W bearing each side o
supply company and entersd onto plans by draftsman. I / P PR o P~ Qe g
- Contractors to comply with current codes. 32748 | 3248 32'448" . — y 32x36 32463
— J— —4 P—d F—
- 1 oéf--- ,E--\ j | Tempersd
215 17 1L 3 p - Rﬂutcn O I J Fireplace vent —~ Gas Fireplace
) -3 VL3 - ver LY
bearing each side 4— iy
9 oe Gas fireplace ﬁ‘ " _ L = ‘ &g | P
L vent pi 2 I -8112 -5
5 nt pipe =3 /"1 "é' 5 — Hood vent vented p_ f 1 =)
o | — L MASTER BED Waste vent P— = kﬁ O / s . =
P e Vel "D =
15-11"014-117 = 7} 4.4 T
Oak Floor g = M.BATH ; . N @
_—i- . | e g7 A A ) i i
| :? o] e ;?ITH I 20 B N___-
8 g = = R B LIVING il
X ; Bath fan vented — = = s g e L
= 1] through roof —— — 4 5 1%-3# plglzlo-ll'?l & o
I T8 42" 26'-4 14" ' =
—-\& il 1..1 fi r:.] - a X 'S
36" a(Hrwoce-l P it KITCHEN = Ge
L i p accessable 101" 15-E" | o 3 E
| Affic aceess ———.___ [ shower T Oak Floc;r 2-81/2" LVL header on ‘/ﬁ' o & @
" 9 sD E | @ o 5 = 2 jack studs ea. side —~ o =g
] " s . . i . 1 X ® O o
g0 1112 i AEEE
L 36" . F-5U a3 = x
S5-+ 35 3 g —— Manufactured standard roof trusses @ - -
- . - le 24" oc above (612 pitch, 7 112" energy | !
N =1 = heel). See section and plans from the (| &
= £ co2 detect. R @ . roof truss supplier. A
a B Bench & sheff plug-in =0 2| o e
i 11"-2 14" n I-g12r ¥- 534" —2'-T 34" @ 13'-6 112 15'- 07 B /
/\ L2 = Iz Fat - | % T
|' * LAUNDRY/MUD in P HALL ll &0" ,| ,l E u,vz |
COMC. PATIO | m & 10-5"%5'-5" 1755 l-“ : m . e A E '
| 7 Vinyl Plank Ok Floar = 3 tall wall whwood cap — p,  Y-sz
) a &o" =
. Hooks & sD \
= l" L';_ 3 I_ FOYER
:.‘E 38" 5 2 i L — — 50" 1017
b BAC = 3' tall wall POWDER . " | ) Tile
L W @ / wiwood cap  3'-0"w8-5" ;.?5 e DEN ™ 3E"
-4 it o | 3ge Vinyl Plank 91 M~ Bath fan vented 15-5%5-9" S DINING A
. (I FlS 4 _ Z = through roof Oak Floor w 14T 101" | g9
: L | = | S mare
s \ : ‘{z’- |t Toilet waste vent pips - Oﬂ.k Floor. \.’_*i/
b Carpe.t stairs / | ) | 38"y
.1;_ ;\,9./ | Tt m 10\ — Egress window | §
Sim = R==-=4 \ a2 2 -
Sim N { )\ '\\-_ _'/r ] / ™
S e | : 5 e 1 s
A0 -y N\ 2.40"xG3" \ 2.40"x63"
— — 2-5 12" LVL, 37 g - - - 2-912"LVL, 3" - -
Proposed power meter — bearing each side A.'__’/,) bearing each side —/ &
=]
-4 ¥-10" 24' -0z 14°- 6 114" 12°-7 147 i
o

Main Level

-
@ r =
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HOTES:
- Dimensions are to outside of exterior sheathing T 10 -0° ; 10'-5" L 12- | T | ¥ i
- 2- 2010 header over windows and doors unless noted =
- 610" window head ht. unless noted Gas fireplace Air cond., ——| — - 252U LVL, 3 K
- Structural notes on plans have been supplied by building — Egress window — vent ___J-——r"‘__ bearing each side w
supply company and entered anto plans by draftsman. o / \ e L L. P - SO Qe g
- Contractors to comply with current codes. 32748 32MA4E 32°48"  __— y 32w 3 3263
T 1 oéf--- ,E--\ | Tempersd
e ] o Radon } I | Fireplace vent —= Gas Fireplace
L N - ﬁ. L] vent O
bearing each side —— Gas fireplace o B . 1 : S . N S
. vent pips / a 9 | 4'-812 5534
< o Ay = 21 5 @ — Hood vent vented g i 1 =)
® L MASTER BED Waste vent % N il k through roof - — B
151114117 o = O 4.4 o 1 1 Tl =
Oak Floor g = M.BATH . . N ®
- ! L ) v i
. Y j P | SO o 3 1b . S|
2 g = = R B .. | LVING e
% v - Bath fan vented — -2 = o 15.8" 1857 o
= 1] through roof —— — 4 5 O-akT:Io.o-rl & o
o4 2" -8 ' 26 -4 14" ' 5 |
i .
L i ] @
\ — i _ (1 . K 1 L L }"E
26" B Mo curb- / T T KITCHEM 2 | [ ... = J5
- accessable L , i o =
e . - =) 10-1"x13"-8" ol PO T > -3
| Affic aceess ———.___ shower T o 2-81/2" LVL header on o @
I sD “E | @ L ©ak Floor 2 jack studs ea. side — ISy o }.“; Z
h o b T b O . | X . wom
-8 5 T-1112% i i 0 PO
A apn - o .
g5 = 38 7 7 : 3g" ¥-312 2o I~ —— Manufactured standard roof tusses @ 2 =
- . - le 24" oc above (612 pitch, 7 112" energy | !
Ho 8| =1 = heel. See section and plans from the ! = &
o E . coZ detect. - ! . roof truss supplier. FA] o )P
o R Bench & shelf . plug-in sD "Q_ b .
" A . . = 5 iAm —2' T 34 =] 3 = c' E il
IIIu'||I . 11"-2 14 5 ¥-91/2 L ° 534 T2 24 ) 13'-6 12 L 15 -0 E 2 I
f \ 3 LAUNDRY/MUD ' | q . 1 e ] l 3 3 f
CONC. PATIO N & 10-575'5" 55T : i - gy AR '
- || | Vinyl Plank Ealﬁe ;iooSr l-u = 3 tall wall wiwood cap — L 4-812 o
\ Hooks . ' L& 80" D \
=10 S = ' FOYER
i 36" 5 B L -_ll — 50" 1017
- =) = 3 tall wall POWDER . . ) | ) Tile
o w o / wiwood cap  3-0"x8.5" ;.?5 2 DEN % g
ol it o | | 3ge Vinyl Plank g © | f— Bathfanventsd 15-8"9¢" S T DINING A
. Ay I . Yy _ Z = through roof Oak Floor w 14T 101" | g9
- I : ) = 3 53
~ \ ] | ‘{z’- |t~ Toilet waste vent pips - | Oﬂ-k Floor. T \ri/
. i - Carpet stairs s 36"
™ s N B ; | Ty ' —
= A?-‘/J ACmEEE 25" r ~18 :’ m o™ — Egress window { o
Sim i [ M et '\_,e.\g /r] / -
RN [ |_[ Tempered I — — T T it
= \\ = L . A T il : | o
g A0eEa [ — \ P
P o power mster — A | — - -5 UZ'LVL, T 5\ =4 e 2912V j AU
roposed power meter bearing each side A_’__’/,J bearing each side &
S
3.4 ¥ 4 -0 — SR I 127 14 in
1
-

({2‘\ Main Level
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14" = 1D 189



2-pt 2x8

|
41
|
- .
|\G.a5 Fireplace_ | | ]H \ . = = Sump pit (sesjed) ———r
| —— ) J h; | ¥ §-834 |r/ Flmgce
. il 1
=] Saoffit above for vent pipe - 3 | i [~ UTLITY 3
] pipe / b ——— | = | » 3'2—' e b _
. ) Fireplace vent above - 7o o T Elath an pent S om
e — Aowming windows "'.: o= BATH 4 tfrcugih o= wall < E o)
@ | headht at® ) @ e ) Flush beam by Litfin Truss 4—_ * 2
) £ Passive Radon vent _,-"/ I = E" uE-4 = " \ 85 ﬁ
S @ {up through roof) ——— = || Wiyl Planky L = . E R
ot =] One-pisce ] - ! fer 24 Bearing wall \ Sesm ekt TN TH
e ﬁ EAMILY tub/shower insert ——— | '1 aor | ) g W ) jl ﬁE §
) 1
@ o 2 18-10"20-11" 1 I 7 i o 2 E"*
% ® g - Carpet - . Som
5o % _\ g -8 14 8- 934" | | 3 [N & - 03" F,‘ B -4 304" 3T
- = n - B - a
58 ~ 1 g . 3
=] T Z-512°"LVL 1 2 ! - . T2 E
b % g bearing each end - 20°10" conc fyot -\'.:] 1 I — = 'E'd %
o o 2 detect. plug-i ' ;
Eg 5 - oL A | - e ~| sTomace gk
- T Install drafi-stopping on truss above - attach 112" + | I T T " | =
g g o ave bd to one side of floor truss, seal all - 297 Baar i _/r " 42 37 sD -
£ = penetrations and maintain integrity of draftsto] . <ML bEanng wa o = = - - R =
l : sD — == 2- 5 1/2" LVL dropped. b
&2 -] Enclosed area must be less than 1000 s.f — ——— 1| 3 b h el . —
as il %-%h\.\\ = arna £ac w8 pt deck ledger !
o o= & - . - V! A above- anchor w2
3; g o 200-2 14 b 17-10 4 A-7 1 12°-0 | ledgerioke @ 16" o2 —
'~ in ] ~ +H
EE é % Jet— 13 18" ICF with 1/2° gyp bd b At
'g 8 g .ﬁ' | 172" gyp bd at all walls and = ~ o
g 3 o & / /’_ sloped understair surfacs - -,I BED 3 2x8 pt joists
g = 16" 4
§§ = 2 " 2.5 /2" LVL dropped, 3 D @ 16" oo .}
s ing each end - — BED 2 -
u% ] - 1 1/2" bearing each and ~ Nl ” Campst 3
i ] | " - -Oeig-gr Q "
I'l. | 2 | 20310 cone ooling \ Carpet 22 ) 13 1/4" ICF with ,.,
\‘\ - 3 Bearing wall - b ,} 3" N e 112" gyp b —t P
! \ ’ \} 1w ipe from toilet abf R
=l & L ) —T VVaste pipe from tollet abgue " bearing each end
I, = ; 1 o ||
y g
\&5« s Carpst Egress window = ai —— Egress window
fo | T8 | ~
K —+ Elec. panel| 4 | & b a——r—UP C Casement - Casement
= /I - 10 Sill bt 3t 3-2" - ‘/ Sill bt at 227
1 22 R D iy
i s . | NN -
b 1, o - » »
3 _a4n : . 36748 _ | Fas | Gaviniz=d
AZ_/’ P'! T o4n window well 180 1/
Motes: " il
- Structural motes on plans have besn supplied by building supply company and entsred onto
plans by draftsman. — . H. " . n
- Contractors to comply with current codes. +-8 -8 4 -8 8-212
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;chf%?;siﬁns aret?::-l.!tslideID‘Ifexter'iorsh&athing - .4"’ -0 4[' 10- 5" L 12-z | T-F | -z | E
- G-10" wi Air cond. ——=u| — 2-3 12" LVL, 37 '
;,E,;’;f;‘.?;ii SECTION R407 ﬁl g ﬁ;“ side SJ;S—,-————-—-_-_H% . ?
- Contracts COLUMNS — :Emwed_ F——1 T
R407.1 Wood column protection. Wood columns shall be §- C ) L Fplt{ -
protected against decay as set forth in Section R317. )g : e oo e ! oz ! s s
R407.2 Steel column protection. All surfaces (inside and k. O / MY m\t T | g
outside) of steel columns shall be given a shop coat of rust- <™ © [l N e gaa!
inhibitive paint, except for corrosion-resistant steel and steel |~ 7] f@f B N 15818 8 _\
treated with coatings to provide corrosion resistance. - 'aj : i o= C 3 .8
- & KITCHEN = | | .. =h -
R407.3 Structural requirements. The columns shall be f™: | . w-rxme | L 2.9 12" L headeron | j{% 23
restrained to prevent lateral displacement at the bottom end. ~ o | ' - pmemeETT A - EE
Wood columns shall be not less in nominal size than 4 inches o | S v | T Manuactured sandard rot musses @ = T
by 4 inches (102 mm by 102 mm). Steel columns shall be not =F e =
less than 3-inch-diameter (76 mm) Schedule 40 pipe manufac- 3 s . 150 3Ll
tured in accordance with ASTM AS53 Grade B or approved L , i E ;
equivalent. o s e —~ f—————F]" 4 ||
FOYER LS
Exception: In Seismic Design Categories A. B and C. col- | 1 SO0 il
umns not more than 48 inches (1219 mm) in height on a § . b venes 1520600 * I e A %
pier or footing are exempt from the bottom end lateral dis- ™™™ =™ . | T | =
placement requirement within under-floor areas enclosed e I x -:H”' | u:
by a continuous foundation. / ” g
— ™ ™ T : b . —" : |
o G T e | ) |
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- & https://www.thinglink.com/scene/481917844028653570
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- VALLEY JACKS
PURLIN '

COMMON RAFTERS (©) 2000 InterNACH)

HIP RAFTER HIP JACKS PURLIN BRACE

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

Terminology
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RAFTER SPANS

COLLAR TIE OR
RIDGE STRAP
- RIDGE BOARD OR BEAM

RAISED RAFJERTIE
FOR ADJUSTED RAFTER SPANS

(HCMHR = 1/3jMAX)

HR

PURLIN AND
PURLIN BRACE

v

HC

CEILING JOIST LAP

N
1

CEILING JOIST
RAFTER TO JOIST
CONNECTION

TOP PLATE(S) ‘L BEARING
PARTITIONS \

BEARING WALL

BEARING WALL

gl

- 1‘l'\ -
For SI: 1inch =254 mm. 1 foot =305 mm, 1 degree = 0.018 rad.
H_=Height of ceiling joists or rafter ties measured vertically above the top of rafter support walls.

H; = Height of roof ridge measured vertically above the top of the rafter support walls.

FIGURE R802.4.5
BRACED RAFTER CONSTRUCTION

Terminology




TABLE RB802.4.1(86
R802.4 Rafters. Rafters shall be 1 accordance with this sec- (Groung o AN R ;ﬁﬁgg&&ég‘fﬂﬁfg}ﬁ - 2a0)
tion. DEAD LOAD = 10 psf DEAD LOAD = 20 psf
R802.4.1 Rafter size. Rafters shall be sized based on the RAFTER | oemae || 2x8 [ 2x8 [ 2-10 L;;:irﬂef:;ns_ 206 [ 2x8 [ 2«10 | 2x12
rafter spans in Tables R802.4.1(1) through RB802.4.1(8). finches) oot | oo | e | Gt | teet | et | et | (et | feet | preet
Rﬂ-:&ﬂl’ Epaﬂﬂ Ehau b'ff' ﬂ]fﬂﬁul'ﬂd alﬂng thﬂ hﬂﬂz@ﬂtﬂl PI'G- inihe-s} inches) | inches) | inches) | inches) in:.hes} inches) | inches) | inches) | inches)
jection of the rafter. For other grades and species and for Douglas firlarch 551 78 | 121 1] 20.5 ?—ﬁ :’f i B 23'3 24
other loading conditions. refer to the AWC STIR. Douglasfirlach #1179 LTS AT AT T L L TS 200
- Douglasfirlarch  #2 | 73 | 115 | 145 | 178 | 205 | 73 | 107 | 134 | 164 | 1811
RS802.4.2 Framing details. Rafters shall be framed not Douglasfirlach  #3 | 60 | 89 | 110 | 136 | 157 | 56 | &1 | 103 | 126 | 146
more than 1Y, inches (38 mm) offset from each other to a Hem-fir ss | 73 | 115 | 150 | 192 | 234 | 73 | 115 | 150 | 192 | 234
ridge board or directly opposite from each other with a Hem-fir i D e Eee B Bl B e Bl B B
: - : : Hem fir #| 69 | 108 | 140 | 172 | 1001 | 69 | 103 | 130 | 1510 | 1853
collar tie, gusset plate or ndge strap i accordance with Hom £ s sa0 | w6 | 100 | 5o | 153 | ss | 120 | w0 | o | o1
Table R602.3(1). Rafters shall be nailed to the top wall 2 |Southempme S8 | 76 | 1140 | 157 | 1041 | 243 | 76 | 1110 | 157 | 1001 | 243
plﬂtﬂs 111 HCCOIdElnCE ‘With Table RﬁDEﬁ{l} 1.1]]1{'55 ﬂ.‘l-E' I[}Gf Southem pine # 7-3 11-5 150 182 21-7 73 114 14-5 16-10 20-0
assembly 1s required to comply with the uplift require- Southern pine # | 611 | 106 | 134 | 1510 | 188 | 66 | 99 | 124 | 148 | 173
ments of Section R802.11. Southern pine B 55 | 80 | 101 | 123 | 146 | 50 | 75 | 94 | 114 | 135
Sprucepimefir S5 | 71 | 112 | 148 | 189 | 210 [ 71 | 112 | 148 | 189 | 224
Sprucepinefir  # | 611 | 1011 | 143 | 175 | 202 | 611 | 105 | 132 | 161 | 188
Sprucepinefir  # | 611 | 1011 | 143 | 175 | 202 | 611 | 105 | 132 | 161 | 188
Spa n Tables — Need to Know: sﬁmzmﬁ: B 520 | s6 | 109 [ 132 | 153 | 55 | 70 | w0 | 122 | 141
Douglas firlarch  SS | 7-0 | 110 | 145 | 185 | 225 | 70 | 110 | 145 | 183 | 212
* Snow load Douglasfirlarch  #1 | 69 | 105 | 132 | 161 | 188 | 67 | 98 22 | 1411 | 173
Douglasfirlarch %2 | 67 | 910 | 126 | 153 | 179 | 63 | 92 | 117 | 142 | 165
Douglasfirlarch  #3 | 52 | 77 | o7 | 118 | 136 | 49 | 70 | 810 | 1040 | 126
* Dead load Hem fir ss | 67 | 104 | 138 | 175 | 22 | 67 | 104 | 138 | 175 | 205
Hem-fir #| 65 | 102 | 130 [ 1511 | 185 | 65 | 96 | 121 | 149 | 171
° ; Hem fir # 62 | 97 | 122 [ 1410 | 173 | 61 | 811 | 113 | 139 | 1511
Rafter s pacing g [|Hemdr s 50 |7 o4 | 115 | 132 | 48 | 610 | 88 | 106 | 123
] Southern pine 55 | 610 | 109 | 142 | 181 | 220 | 610 | 109 | 142 | 181 | 2110
° SpeC|e S Southern pine #1| 67 | 104 | 135 | 150 | 188 | 67 | 910 | 125 | 147 | 173
Southern pine # 61 | 92 | 117 | 139 | 162 | 58 | 85 | 109 | 129 | 150
e Member size Southern pine B a8 | 611 | 890 | 107 | 126 | 44 | 65 | 81 | 910 | 117
Sprucepimefir S5 | 635 | 102 | 134 | 170 | 200 | 65 | 102 | 134 | 168 | 194
Sprucepinefir  # | 64 | 99 | 124 | 151 | 176 | 62 | o0 | 115 [ 1311 | 162
. Sp an Sprucepinefir  #2 | 64 | 99 | 124 | 151 | 176 | 62 | o0 | 115 [ 1311 | 162
Sprucepinefir  # | 50 | 7 04 | 115 | 132 | 48 | 610 | 88 | 106 | 123
Douglas firlarch  SS | 67 | 104 | 137 | 174 | 2011 | 67 | 104 | 137 | 168 | 194

Rafter Span Tables
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RAFTER SPANS
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than 4 feet (1220 mm) on center. Ridge straps in accor-
dance with Table RE602.3(1) shall be pernutted to replace
collar ties.

R802.5 Ceiling joists. Ceiling joists shall be continuous
across thESwOrTrE o securely jomned where they meet over
interior partitions m accordance with Table R802.5.2.

R802.4.3 Hips and vallevs. Hip and valley rafters shall be
not less than 2 inches mm) nominal in thickness and
not less in depth than the cot end of the rafter. Hip and val-
ley rafters shall be supported at the nidge by a brace to a
bearing partition or be designed to carry and distribute the
specific load at that pomnt.

R802.4.4 Rafter supports, Where the roof pitch 1s less
than 3:12 (25-percent slope), structural members that sup-

port rafters, such as nidges. hips and valleys. shall be
designed as beams. and bearing shall be provided for raf-
ters in accordance with Section R802.6.

R3802.4.5 Purlins. Installation of purlins to reduce the
span of raffers 1s permitted as shown in Figure R802.4.5.
Purlins shall be sized not less than the required size of the
rafters that they support. Purlins shall be continuous and
shall be supported by 2-inch by 4-inch (51 mm by 102
mm) braces installed to beanng walls at a slope not less
than 45 degrees (0.79 rad) from the horizontal. The braces
shall be spaced not more than 4 feet (1219 mm) on center
and the unbraced length of braces shall not exceed 8 feet
(2438 mm).

R802.4.6 Collar ties. Where collar ties are used to con-
nect opposing rafters. they shall be located in the upper
third of the arfic space and fastened in accordance with
Table R602.3(1). Collar ties shall be not less than 1 inch
by 4 inches (25 mm »* 102 mm) nominal, spaced not more

R802.5.1 Ceiling joist size. Ceiling joists shall be sized
based on the joist spans in Tables RB02.51(1) and
R802.5.1(2). For other grades and species and for other
loading conditions, refer to the AWC STJIE.

R802.5.2 Ceiling joist and rafter connections. Where
ceiling 101575 TUN patallel 10 Tallers, ey shiall be connected
to rafters at the top wall plate i accordance with Table
R802.5.2. Where ceiling joists are not connected to the
rafters at the top wall plate, they shall be installed in the
bottom third of the rafter height i accordance with Figure
FE.802.4.5 and Table E802.5.2. Where the ceiling joists are
installed above the bottom third of the rafter height. the
ridge shall be designed as a beam Where ceiling joists do
not run parallel to rafters, the ceiling joists shall be con-
nected to top plates in accordance with Table R602.3(1).
Each rafter shall be tied across the structure with a rafter
tie or a 2-inch by 4-inch (51 mm = 102 mm) kicker con-
nected to the ceiling diaphragm with nails equivalent
capacity to Table R802.52.
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CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
{Uninhabitable attics without storage, live load =10 psf, L2 = 240)

TABLE R802.5.1(1)

TABLE R802.5.1{1)
CEILING JOIST SPANS FOR COMMON LUMEBER SPECIES

(Uninhabitable attics without storage, live load = 10 psf, Lis = 240)

TAEBLE R802.5.1(2)

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240)

= =5 psf
2x%4 2x%6 2x 8 2x10
S(P:Eg_lm?{‘ijﬂhsgﬂ SPECIES AND GRADE Maximum ceiling joist spans
feet - inches) (feet - inches) feet - inches) (feet - inches)

Douglas fir-larch S5 13-2 20-8 Notea Note a
Douglas fir-larch #1 12-8 19-11 Note a Note a
Douglas fir-larch #2 12-5 19-6 25-8 Note a

Douglas fir-larch #3 11-1 16-3 20-7 25-2

Hem-fir S5 12-5 19-6 25-8 Note a

Hem-fir #1 12-2 19-1 25-2 Note a

Hem-fir #2 11-7 18-2 24-0 Note a

12 Hem-fir =3 10-10 15-10 20-1 24-6
Southern pine S5 12-11 20-3 Note a Note a
Southern pine #1 12-5 19-6 25-8 Note a
Southern pine #2 11-10 18-8 247 Note a

Southern pine # 10-1 14-11 18-9 220
| Spruce-pine-fir S5 12-2 19-1 25-2 Note a
Spruce-pine-fir #1 11-10 18-8 24-7 Note a
Spruce-pine-fir #2 11-10 18-8 24-7 Note a
Spruce-pine-fir #3 10-10 15-10 20-1 24-6

Douglas fir-larch S5 11-11 189 24-8 Note a

Douglas fir-larch =1 11-6 18-1 23-10 Note a

Douglas fir-larch #2 113 17-8 234 Note a

Douglas fir-larch =3 0-7 14-1 17-10 210

Hem-fir S5 11-3 17-8 234 Note a

Hem-fir #1 11-0 174 22-10 Note a

Hem-fir #2 10-6 16-6 21-9 Note a

16 Hem-fir #3 9-5 13-9 17-5 21-3
Southern pine S5 11-9 18-5 24-3 Note a

Southern pine #1 11-3 17-8 23-10 Note a

Southern pine #2 10-9 16-11 21-7 25-7

Southern pine =3 8-0 12-11 16-3 10-0
Spruce-pine-fir S8 11-0 174 22-10 Note a
Spruce-pine-fir #1 10-9 16-11 224 Note a
Spruce-pine-fir =2 10-9 16-11 224 Note a
Spruce-pine-fir #3 0-5 13-9 17-5 21-3

Ceiling Joist Span Tables
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R802.10 Wood trusses.

ings, prepared in conformance to Secnon R802.10.1, shall
be provided to the building ojjicial and approved PL1OL 10

installation. Truss design drawings shall be provided with

the shipment of trusses delivered to the job site. Truss
design drawings shall include. at a minimum, the follow-
ing information:

4

1. Slope or depth. span and spacing.
2.

Location of all joints.
Required bearing widths.
Design loads as applicable.

4.1. Top chord live load (as determined from
Section R301.6).

4.2. Top chord dead load.
4.3, Bottom chord live load.
4.4. Bottom chord dead load.

4.5. Concentrated loads and their points of appli-
cation.

4.6. Controlling wind and earthquake loads.

. Adjustments to lumber and joint connector design

values for conditions of use.

Each reaction force and direction.

7. Joint connector type and description such as size,

thickness or gage and the dimensioned location of
each joint connector except where symmetrically
located relative to the joint interface.

8. Lumber size, species and grade for each member.

9. Connection requirements for:

9.1. Truss to girder-truss.
9.2. Truss ply to ply.
9.3. Field splices.

10. Calculated deflection ratio or maxmmum descrip-
tion for live and total load.

11. Maximum axial compression forces in the truss
members to enable the building designer to design
the size, connections and anchorage of the perma-
nent continuous lateral bracing. Forces shall be
shown on the truss design drawing or on supple-
mental documents.

12. Required permanent truss member bracing location.

R802.10.2 Design. Wood trusses shall be designed m accor-
dance with accepted engmeening practice. The design and
manufacture of metal-plate-connected wood trusses shall
comply with ANSI'TPI 1. The truss design drawings shall be
prepared by a registered professional where required by the
statutes of the jurisdiction m which the project 1s to be con-
structed in accordance with Section R106.1.

R802.10.2.1 Applicability limits. The provisions of this
section shall control the design of truss roof framing
where snow controls for buildings that are not greater
than 60 feet (18 288 mm) in length perpendicular to the
jo1st, rafter or truss span, not greater than 36 feet (10 973
mm) 1n width parallel to the joist, rafter or truss span_ not
more than three stories above grade plane in height, and
have roof slopes not smaller than 3:12 (25-percent slope)
or greater than 12:12 (100-percent slope). Truss roof
framing constructed i accordance with the provisions of
this section shall be limited to sites subjected to a maxi-
mum design wind speed of 140 mules per hour (63 m/'s).
Exposure B or C. and a maximum ground snow load of 70
psf (3352 Pa). For consistent loading of all truss types,
roof snow load 1s to be computed as: 0.7 p..

R3802.10.3 Bracing. Trusses shall be braced to prevent rota-
tion and provide lateral stability m accordance with the
requirements specified i the construction documents for the
building and on the mndividual truss design drawings. In the
absence of specific bracing requirements. trusses shall be
braced i accordance with accepted industry practice such as
the SBCA Building Component Safety Information (BCSI)
Guide to Good Practice for Handling, Installing & Bracing
of Metal Plate Connected Wood Trusses.

RS802.10.4 Alterations to trusses. Truss members shall not
be cut, notched. drnilled. spliced or otherwise altered m any
way without the approval of a registered design professional.
Alterations resulting in the addition of load such as HVAC
equipment water heater that exceeds the design load for the
truss shall not be permutted without verification that the truss
1s capable of supporting such additional loading.

200
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SECTION R80T
ATTIC ACCESS

R807.1 Attic access. Buildings with combustible ceiling or
roof construction shall have an artic access opening to affic
areas that exceed 30 square feet (2.8 m°) and have a vertical
height of 30 inches (762 mm) or greater. The vertical height
shall be measured from the top of the ceiling framing mem-
bers to the underside of the roof framing members.

S
;pxozomoxdbzﬂMOMW

Bath fan vented v

through roof

o

i, AVAVAN AV

5 -9 1/2"

The rough-framed opening shall be not less than 22 inches
by 30 inches (559 mm by 762 mum) and shall be located m a
hallway or other readily accessible location. Where located in
a wall, the opening shall be not less than 22 mches wide by
30 inches high (559 mm wide by 762 mm high). Where the
access 15 located in a ceiling, mimimum unobstructed head-
room in the atfic space shall be 30 inches (762 mm) at some
point above the access measured vertically from the bottom
of ceiling framing members. See Minnesota Rules, Chapter
1346, the Minnesota Mechanical Code, for access require-
ments where mechanical equipment 1s located 1n arfics.
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Exterior — Chapters 7 & 9



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
e Separation to grade —317.1

—=—— [oof vents =
5sf area

1/2" OsB

58" gyp bd

Asphalt shingles
lce&\Water and 15 b felt

{ Vapor barrier

165

Trusses @ 24" oc
Insulate to R50 w/ blown in fiberglass

/— 7 1/2" energy heel
Wind wash, maintain

Y4

1" ar gap

Main

o -
T

W Plate \‘}
5 8-11/8"

t over
hing

All roof trusses to be attached to
wall framing with hurricane clips

inum fascia and soffit over

R Al
. m sheathing

3/4" t&g subfloor |
18" open-web trusses @ 19.2" oc
- 5/8" gyp bd -

g8'-05/8"

/1_3‘5 B
= &)

2x8 pt plate on sill seal \

LP Smartside lap siding
Tyvek

26 studs @ 16" oc
-1 R21 fiberglass batt insulation

4 mil poly vapor barrier

anchored to foundation ——
)

4" reinforced concrete

Exterior - Cladding

1/2" gyp bd
__\ Main Level
| Dl - D"
\ L T.0.Foundation
! 0 -111/4" -~
=——— Water proofing
F—— 13 14" ICF
——_[rain  sock



clear airspaces. Other cpenings with the equivalent vent
area shall be permitted.

1. Vinyl polypropylene or horizontal alunumum siding

applied over a weather-resistive barrier as specifiedin
Table B.703.3(1).

Table R703.8.4.
3. Other approved vented claddings.

SECTION R703

EXTERIOR COVERING

R703.1 General the building
with a weather-resistant exterior wall envelope. The exterior
wall envelope shall include flashing as described in Section
R703.4.

Exception: Log walls designed and constructed in accor-
dance with the provisions of ICC 400.

*R‘.-'DS.L]. Water resistance, The exterior wall envelope
shall be designed and constructed in a manner that prevents
the accumulation of water within the wall assembly by
viding a water-resistant barrier behind the exterior cladding
as required by Section R703.2 and a means of draining to
the exterior water that penetrates the exterior cladding.

Exceptions:

1. A weather-resistant exterior wall envelope shall
not be required over concrete or masonry walls
designed in accordance with Chapter 6 and
flashed in accordance with Section R703.4 or
R703.8.

. Compliance with the requirements for a means of
drainage, and the requirements of Sections B703.2
and F.703 .4, shall not be required for an exterior
wall envelope that has been demonstrated to resist
wind-driven rain through testing of the exterior
wall envelope, inclnding joints. penetrations and
intersections with dissimilar materials, in accor-

[E5]

ditions:
2.1. Exterior wall envelope test assemblies
shall include at least one opening. one
control joint, one wall‘eave interface and
one wall sill. All tested openings and pen-
etrations shall be representative of the
intended end-vse configuration.

. Exterior wall envelope test assemblies

shall be at least 4 feet by 8 feet (1219 mm

by 2438 mm) in size.

Exterior wall assemblies shall be tested

at a mininmm differential pressure of

6.24 pounds per square foot (299 Pa).

b
(=]

Exterior wall envelope assemblies shall
be subjected to the mininmmm test expo-
sure for a mininmm of 2 hours.

The exterior wall envelope design shall be con-
sidered to resist wind-driven rain where the

2. Brick veneer with a clear airspace as specified o

results of testing indicate that water did not pene-
trate control joints in the exterior wall envelope,
joints at the perimeter of openings penetration or
intersections of terminations with dissimilar
materials.
R703.1.2 Wind resistance. Wall coverings. backing
materials and their attachments shall be capable of resist-
ing wind loads in accordance with Tables R301.2(2) and
R301.2(3). Wind-pressure resistance of the siding, soffit
and backing materials shall be determined by ASTM E330
or other applicable standard test methods. Where wind-
pressure resistance is deternuned by design analysis, data
from approved design standards and analvsis conforming
to generally accepted engineering practice shall be used to
evaluate the siding. soffit and backing material and its fas-
tening. All applicable failure medes inchuding bending
mpture of siding, fastener withdrawal and fastener head
pull-through shall be considered in the testing or design
analysis. Where the wall covering. soffit and backing
material resist wind load as an assembly, use of the design
capacity of the assembly shall be permitted.

R703.2 Water-resistive barrier. One layer of No. 15 asphalt
felt, free from holes and breaks, complying with ASTM D226
for Type 1 felt or other approved water-resistive barrier shall
be applied over studs or sheathing of all exterior walls. No.15
asphalt felt shall be applied horizontally. with the wpper layer
lapped over the lower layer not less than 2 inches (51 mm).
Where joints occur, felt shall be lapped not less than 6 inches
(152 mm). Other approved materials shall be installed in
accordance with the water-resistive barrier manufacturer’s
installation instructions. The No. 15 asphalt felt or other
approved water-resistive barrier material shall overlap the
flashings required in Section F.703.4 not less than 2 inches
(51 mm). The No. 13 asphalt felt or other approved water-
resistive barrier material shall be contimuons up to the under-
side of the raffer or truss top chord and terminated at penetra-
tions and building appendages in a manner tc meet the
requirements of the exterior wall envelope as described in
Section R703.1.

dance with ASTM E331 under the following cglepy R703.3 Wall covering nominal thickness and attachments.

The nominal thickness and attachment of exterior wall cover-
ings shall be in accordance with Table R703.3(1). the wall
covering material requirements of this section. and the wall
covering manufacturer’s installation instructions. Cladding
attachment over foam sheathing shall comply with the addi-
tional requirements and limitations of Sections R703.15
through R703.17. Nominal material thicknesses in Table
R703.3(1) are based on a maxinmm stud spacing of 16 inches
(406 mun) on center. Where specified by the siding manufac-
turer’s instructions and supported by a test report or other
documentation, attachment to studs with greater spacing is
permitted. Fasteners for exterior wall coverings attached to
wood framing shall be in accordance with Section R703.3.3
and Table R703.3(1). Exterior wall coverings shall be
attached to cold-formed steel light frame construction in
accordance with the cladding manufacturer’s installation
mstructions, the requirements of Table R703.3(1) using
screw fastenmers substituted for the nails specified in accor-
dance with Table B703.3(2). or an approved design
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. . . . . _ Roof ‘D
—z— roof vents = 168" - 3" -

SECTION R317

PROTECTION OF WOOD AND 5l area e 1o et
WOOD-BASED PRODUCTS AGAINST DECAY 12" 0SB

Trusses @ 24" oc
Insulate to R50 w/ blown in fiberglass

{ Vapor barrier
58" gyp bd
/— 7 1/2" energy heel
I/,— Wind wash, maintain
1" air gap

R317.1 Location required. Protection of wood and wood-
based products from decay shall be provided in the following
locations by the use of naturally durable wood or wood that is
preservative-treated in accordance with AWPA Ul.

5. Wood siding. sheathing and wall framing on the exte-§
rior of a building having a clearance of less than 6

inches (152 mm) from the ground or less than 2 inches g — - - —= = m — — j. MEIMI %
(51 mm) measured vertically from concrete steps, ' ' 8'-11/8
porch slabs, patio slabs and similar horizontal surfaces | fascia and soffit aver ' All roof trusses to be attached to - Aludwinum fascia and soffit over
exposed to the weather. gypsum sheathing . wall framing with hurricane clips i . m sheathing
- | 13/A2 sim.) - - LP Smartsi idi
+ _ - 7 — < martside lap siding
2 13§ // Tyvek
: 2/ (= |
i Q?/ 2x6 studs @ 16" oc
3/4" 1&g subfloor X . = | R21 fiberglass batt insulation
an - " 2x%8 pt plate on sill seal \ . 4 mil poly vapor barrier
| ;?BHOQ%%"QS% trusses @ 19.27c anchored to foundation ——1 1/2" gyp bd
o x : 11 .
: \ gi( N . Main Level
::::::::::::::::::::\:::::::::::::Bﬁﬁifﬁ;'f' ! 0'-0"
.................... T 1 = | |7 E:., er_ I T —\l T.0.Foundation
) : ! | -0"-111/4" -
bl
N =——— Water proofing
o - B -]
= = F— 1314"ICF
4" reinforced concrete o = ,- S
(0 il oo arall = 1 — Urain tile in sock

Exterior - Cladding
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Grass = . K -
o] = \J
: W
27 -9 12" ar-gny-aa-a 16'-2 12" = <
< : 4" reinforced concrete .:o
a [l rul oo atalalla =

Exterior — Fire Separation Distance — Chapter 3



TABLE R302.1(1)
EXTERIOR WALLS
MINIMUM MINIMUM FIRE
EXTERIOR WALL ELEMENT FIRE-RESISTANCE RATING SEPARATION DISTANCE
1 hour—tested in accordance with ASTM E119,
] Fire-resistance rated UL 263, or Section 703.3 of the International 0 feet
Walls Building Code with exposure from both sides
Not fire-resistance rated 0 hours =5 feet I A e
Not allowed NA < 2 feet
Proiections Fire-resistance rated 1 hour on the underside. or heavy timber. or fire- 9 feet fo < 5 feet I VT A!ulminum fascia and soffit over
] SIS ¢ retardant-treated wood® ™ © = - 5/8" type X gypsum sheathing .
_ — ) ee detail 13/A2 sim.) ’
Not fire-resistance rated 0 hours =5 feet |
Not allowed NA < 3 feet
Openings in walls 25% maximum of wall area 0 hours 3 feet
— - 3/4" t&g subfloar
. 5 " ~ "
Unlimited 0 hours eet - 18" open-web trusses @ 19.2" oc
_ Comply with Section R302.4 < 3 feet - ~5/8" gyp bd i
Penetrations All - . , Y
None required 3 feet N S | ——
For SI: 1 foot = 304.8 mm. ¢ I I e —— I sy e s —T
NA = Not Applicable. STV T |
a. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave overhang if fireblocking is provided from the wall top plate | =" ..
to the underside of the roof sheathing.
b. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the rake overhang where gable vent openings are not installed.
c. One hour on the underside equates to one layer of */i-inch type X gypsum sheathing. Openings are not allowed.

g'-11/8"

4" reinforced concrete

Exterior — Fire Separation Distance
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s Match house roof plane,
g - . ey e slope, and overhang —————=_"" [ [~ ‘
g e T FE— A oo &,
M“x ——— e Roof frusses @ 24" oc 7 0n
i " E“::F-—— 2-51/2" LVL
g N T T Beam- pocket into )
-

T house wall

Aluminum soffit /
and fascia

6x6 pt post, wrapped,
in foreground

Bead-board ceiling

il
13'-91/2" Framing__| A

—) N

1
Composite deck on |
pt2x8's @ 16" oc — %

\

1 4-0
B E © 81?5'“2”1 '?0"
= I — . —
— = =72 AR ARTARAR A1 ——

R703.4 Flashing. Approved corrosion-resistant flashing shall
be applied shingle-fashion in such a manner as to prevent
entry of water into the wall cavity or penetration of water to
the building structural framing components. Self-adhered
membranes used as flashing shall comply with AAMA 711.
Fluid-applied membranes used as flashing in exterior walls
shall comply with AAMA 714. The flashing shall extend to
the surface of the exterior wall finish. Approved corrosion-
resistant flashings shall be installed at the following locations:

9. Where the lower portion of a sloped roof stops within
the plane of an intersecting wall cladding in such a
manner as to divert water away from the assembly in

compliance with Section R903.2.1.

Exterior — Flashing
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R703.4 Flashing. Approved corrosion-resistant flashing shall
be applied shingle-fashion in such a manner as to prevent
entry of water into the wall cavity or penetration of water to
the building structural framing components. Self-adhered
membranes used as flashing shall comply with AAMA 711.
Fluid-applied membranes used as flashing in exterior walls
shall comply with AAMA 714. The flashing shall extend to
the surface of the exterior wall finish. Approved corrosion-
resistant flashings shall be installed at the following locations:

9. Where the lower portion of a sloped roof stops within
the plane of an infersecting wall cladding in such a
manner as to divert water away from the assembly in

compliance with Section R903.2.1.
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_ Roof
16" - 3"

= [oof vents =
Saf area

Asphalt shingles
ef\Water and 15 Ib fg|
1! 3=
Trusses @ 24" oc

Ingulate to RS0 wi blown in fiberglass
“apor barrier

S/8" gyp bd

= T 112" energy heel

Wind wash, maintain
] _‘I"_air gap

Main Plate
: 8'-11/8" :Ii:':':':':':':':':':':':':':'
Aluﬂ\inum fascia and soffitove Roof vents within 3' from the ridge, _

——min. arsa of venting at ridge = 5 5.1, :

' —

i T

All roof trusses to be attached to

wiall framing with hurricane clips - — - 55" type X gypsum sheathing

1

LP Smarizide lap siding T T 1

(13 [ Tyvek
A2 ﬂ THE" OSB -
w 2x6 studs @ 16" oc T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
= | R21 fiberglass batt insulation st 2forventing detailc L L T T T T T T T T T T T T T T T T T T T T T T T T g g T T T T T T T T T T T T T T T T
28 pt plate on =il 22al | 4 mil poly vapor bamier T T T 1T T T T T 1
anchored to foundation — 112" gyp bd

& -0 58"

S S (8P ) )
2 . Ao sort and gD
_ P'-'IHML'EVE|‘; T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 [ T T T T T T T T T T T T T T T T T
| | 0-0" -
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= _ i L _0'-111/4"

)

m=—— \Water proofing

' | E—— 13 14" ICF

LP Smartzide lap siding

“|__— oraintie in sock — Air cond. - Fireplace vent
/7 surrounded by crushed /'_

stone, run to sump pit

/. - Lower Level \‘,;

97 7/8"




R905.2 Asphalt shingles. The installation of asphalt shingles
shall comply with the provisions of this section.

R905.2.1 Sheathing requirements. Asphalt shingles shall
be fastened to solidly sheathed decks or 1-inch thick nom-
inal wood boards.

R905.2.2 Slope. Asphalt shingles shall be used only on
roof slopes of Lo units vertical in 12 nunits horizontal (17-
percent slope) or greater. For roof slopes from two units
vertical in 12 units horizontal (17-percent slope) up to four
units vertical in 12 units horizontal (33-percent slope).

double underiayment application is required in accordance :li:':':':':':':':':':':':':':': H =
with Section R905.1.1. 1T Roof vents within 3" from the ridge, T

I 1 —min. area of venting at ridge =5s.f, T T T T T T T T T T T T T T T T T T T T T T T LT
R905.2.3 Underlayment. Underlayment shall comply T T totalminventarea=Msfr T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

with Section R905.1.1.
R905.2.4 Asphalt shingles. Asphalt shingles shall comply oo o e e ey e e e e e e e e e e e e e e e e e L L L e L e L L L e e e L L L D L L L L e T T L

“'ith ASTM D.3‘462 }utz.f.;}.r '-l,'.ent!ng- dﬂtﬂ.ll . . - 1
R905.2.4.1 Wind resistance of asphalt shingles. S i S W S B Bt B
Asphalt shingles shall be tested in accordance with Lot D Aluminum soffit and fascial

ASTM D7158. Asphalt shingles shall meet the classifi-
cation requirements of Table R905.2.4.1 for the appro-
priate ultimate design wind speed. Asphalt shingle
packaging shall bear a label to indicate compliance
with ASTM D7158 and the required classification in
Table R905.2.4.1.

Exception: Asphalt shingles not included in the _
scope of ASTM D7158 shall be tested and labeled in =
accordance with ASTM D3161. Asphalt shingle
packaging shall bear a label to indicate compliance
with ASTM D3161 and the required classification in
Table R905.2.4.1.

LP Smartzide lap siding

/-— Air cond. - Fireplace vent

Exterior — Roof Covering




R905.2 Asphalt shingles. The installation of asphalt shingles
shall comply with the provisions of this section.
R905.2.1 Sheathing requirements. Asphalt shingles shall
be fastened to solidly sheathed decks or 1-inch thick nom-
inal wood boards.
R905.2.2 Slope. Asphalt shingles shall be used only on ™\
roof slopes of Lo units vertical in 12 nunits horizontal (17-
percent slope) or greater. For roof slopes from two units . /
vertical in 12 units horizontal (17-percent slope) up to four >' 6 . 12 P |tC h
units vertical in 12 units horizontal (33-percent slope).

double underiayment application is required in accordance _J
with Section R905.1.1.

R905.2.3 Underlayment. Underlayment shall comply
with Section R905.1.1.

R905.2.4 Asphalt shingles. Asphalt shingles shall comply

with ASTM D3462.
R905.2.4.1 Wind resistance of asphalt shingles.
Asphalt shingles shall be tested in accordance with ilF

ASTM D7158. Asphalt shingles shall meet the classifi-
cation requirements of Table R905.2.4.1 for the appro-
priate ultimate design wind speed. Asphalt shingle
packaging shall bear a label to indicate compliance
with ASTM D7158 and the required classification in
Table R905.2.4.1.

Exception: Asphalt shingles not included in the

\

scope of ASTM D7158 shall be tested and labeled in . aﬂ"v.l LI iI"ILIIT'I T-EE Cia and Eﬂﬁit over

accordance with ASTM D3161. Asphalt shingle 1 :

packaging shall bear a label to indicate compliance 5;8 WPE K gypsum Sheathlng y
with ASTM D3161 and the required classification in [:S-EE detail 13/A2 sim } W
Table R905.2.4.1. i '

Exterior — Roof Covering




R905.1.2 Ice barriers. In areas where there has been a his-
tory of ice forming along the eaves causing a backup of
water as designated in Table R301.2(1). an ice barrier shall
be installed for asphalt shingles. metal roof shingles, min-
eral-surfaced roll roofing. slate and slate-type shingles.
wood shingles and wood shakes. The ice barrier shall con-
sist of not fewer than two layers of underlayment cemented
together. or a self-adhering polymer-modified bitumen
sheet shall be used in place of normal underlayment and
extend from the lowest edges of all roof surfaces to a point
not less than 24 inches (610 mm) inside the exterior wall
line of the building. On roofs with slope equal to or greater
than eight units vertical in 12 units horizontal (67-percent
slope). the ice barrier shall also be applied not less than 36
inches (914 mm) measured along the roof slope from the
eave edge of the building.

Asphalt shingles
lce&Water and 15 b felt
1/2" OSB

Trusses @ 24" oc

Insulate to R50 w/ blown in
- Vapor barrier

5/8" gyp bd

Exception: Detached accessory structures not contain-
ing conditioned floor area.

/»— 7 1/2" ¢

( - Wind
Ve

. -, ., a -, ™
. ™ " -, ., k " a . ™ "
" ", ™ " -, ™ " ", ., " ™
', ' -, ™y ., -, ™ A ' . "y b
. ., ", ™ ™ h . ", R ; " , ", ., ™ ™ h
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SECTION R806
ROOF VENTILATION

R806.1 Ventilation required. Enclosed attics and enclosed
rafter spaces formed where ceilings are applied directly to the
underside of roof rafters shall have cross ventilation for each
separate space by ventilating openings protected against the
entrance of rain or snow. Ventilation openings shall have a
least dimension of '/, inch (1.6 mm) minimum and '/, inch
(6.4 mm) maximum. Venfilation openings having a least
dimension larger than '/, inch (6.4 mm) shall be provided
with corrosion-resistant wire cloth screening. hardware cloth.
perforated vinyl or similar material with openings having a
least dimension of '/, inch (1.6 mm) minimum and '/, inch
(6.4 mm) maximum. Openings in roof framing members shall
conform to the requirements of Section R802.7. Required
ventilation openings shall open directly to the outside air and
shall be protected to prevent the entry of birds, rodents.
snakes and other similar creatures.

R806.2 Minimum vent area. The mininmun net free ventilat-
ing area shall be '/5, of the area of the vented space.

Exception: The minimum net free ventilation area shall be
'/150 Of the vented space provided both of the following
conditions are met:

1. In Climate Zones 6. 7 and 8. a Class I or II vapor
retarder is installed on the warm-in-winter side of
the ceiling.

2. Not less than 40 percent and not more than 50 per-
cent of the required ventilating area is provided by
ventilators located in the upper portion of the attic or
rafter space. Upper ventilators shall be located not
more than 3 feet (914 mm) below the ridge or high-
est point of the space. measured vertically. The bal-
ance of the required ventilation provided shall be
located in the bottom one-third of the affic space.
Where the location of wall or roof framing members
conflicts with the installation of upper ventilators.
installation more than 3 feet (914 mm) below the
ridge or highest point of the space shall be permit-

: j “total min. ventarea=11 st

—Roof vents within 3' from the ridge,

min. area of venting at ridge = 551, ]

ted.
== roof vents =
.
" ",
S 5s.f. area
., -, -,
", ",
", N . ",
Y ", .,
" N ", ™., .
, " " h
B -, -, . "
", Y ., " ",
. " ., “,
., ., .
", " ", -, ",
", ", ., ",
., ", " ", N, "
", s ",
", ", ", ",
", "y -, iy ., ", ",
", R ", ", ", ", "
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13- 117

Roof Ventilation 1
* Vg 5 it (seajed) —=
) ) __ = IH PTG . . HRY ump pit (seafed)
* 55’ x 30’ = 1,650 sf " G |
/ b UTLITY 5,
t o / : ] @ | T—— Bath fan vented B4 11" i o®
e through side wall ; !
¢ 1’ 650 X 1/150 - /' . 5?;::_4.. ’ Flush beam by Littfin Truss -— ® gg
= Ed z Winyl FTIanH_.,c. WH 207%10" cone footing — ; EEE
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. B4 8 -9 354" B - 10 174 8" -0 34" ~ 3'-4 34" oD e
. -1,650x 1/300= | 3 i
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. . \ b1~ co2 detect. plug-in f STORAGE g;%
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2x6 Bearing wall L 32744 22 \
= = — == 2.5 102" LVL dropped,

—.P » —H = 3" bearing each end 2«5 pt deck ledgar 12
ﬁl‘r‘v 3 E 20 -2 14 Hﬁ\\x‘ 19"~ 10" o L 2T 1200 f;%g;;’;‘g’ﬁ;‘.ﬁ%c . '
i b 37 . f 7 i il -k
'QL'@. - o . —— 13 14" ICF with 1/2" gyp bd ‘g_ 3ot G -
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g 88 3§ 8 : . et joists
L ) 'E
Eéé’ 2 3 I ] ] ] ]
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WL ] 1 |
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- I 1 l l l
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Insulation — MNRE Chapter 4

and-2x6-walls-

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

Insulation — RE402

TAEBLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT"

CLIMATE | FENESTRATION | SKYLIGHT" GLAZED CEILING' | WOOD MASS FLOOR | BASEMENT®'| SLAB“ CRAWL
ZONE U-FACTOR" U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL R-VALUE WALL R-VALUE | SPACE®'
SHGC"* WALL R-VALUE"¢" R-VALUE & DEPTH| WALL
R-VALUE' R-VALUE
- C 10, <
6 0.32 0.55 NR 49 20. 13+5 15/20 30° 15 35 f 15
7 0.32 0.55 NR 49 21 19/21 38° 15 i{]ﬂ 15

For SI: 1 foot = 304.8 mm.

a.

o 0o

=l

R-values are minimums. U-factors and SHGC are maximums., When insulation is installed in a cavity that 1s less than the label or design thickness of the
insulation. the mnstalled R-value of the insulation shall not be less than the R-value specified in the table.

The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.

See Section R402.2.8.

Insulation R-values for heated slabs shall be installed to the depth indicated or to the top of the footing. whichever is less.

Or insulation suftficient to fill the framing cavity, R-19 minimum.

First value 1s cavity insulation. second 1s continuous insulation or msulated siding, so “13+5” means R-13 cavity insulation plus R-5 continuous insulation or
insulated siding. If structural sheathing covers 40 percent or less of the exterior. continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing 1s used to maintain a consistent total sheathing thickness.

The second R-value applies when more than half the insulation 1s on the interior of the mass wall.

. When using log-type construction for thermal mass walls the following applies:

(1)a minimum of a 7-inch diameter log shall be used: and
(2)the U-value of fenestration products shall be 0.29 overall on average or better.

See Section 402.2.8. A minimum R-19 cavity insulation is required in wood foundation walls. )18
Root/ceiling assemblies shall have a minimum 6-mch energy heel.



_ _ _ o o Roof

= roof vents = 16'-3" .

5=f area Asphalt shingles
lce&Water and 15 Ib felt TABLE R402.1.1 .
2" 0SB INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT
Trusses @ 24" oc CLIMATE | FENESTRATION | SKYLIGHT®|  GLAZED CEILING | wOoD MASS FLOOR | BASEMENT® | SLAB® | CRAWL
@ _ L ZONE | U-FACTOR® | U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL | RVALUE WALL | R-VALUE | SPACE®"
Insulate to R50 w/ blown in fiberglass SHGCP* WALL | R-VALUE'®" RVALUE |&DEPTH| WALL
| AT R-VALUE' R-VALUE
2/8" gyp bd . < 10, .
6 0.32 0.55 NR 49 20, 13+5 15720 30¢ 15 15
/- 7 1/2" energy hee 351t
/— Wind wash, maintain 7 0.32 0.55 NR 49 21 19/21 38 15 ioﬁ 15
W) 1" air gap u_ u _

1\ Main Plate 4™

——r _. ..,_

¥ I i
N ' ; ! 8'-11/8"
All roof trusses to be attached to - - Alurhinum fascia and soffit aver j. Roof/ceiling assemblies shall have a minimum 6-inch energv heel,
wall framing with hurnicane clips - — - 58" type X gypsum sheathing
= LP Smartside lap siding

B [ 13 //; Tyvek
= AZ a
. 2

716" 0SB
2x6 studs @ 16" oc
, Y | R21 fiberglass batt insulation
2x8 pt plate on sill seal '.I mil poly vapor barrer
1/2" gyp bd
\ X NEE _w Main Level
....... HEEEEEEEEEE ZZ:{ZZ&;Z ! D‘-D"G
....... I I — - I I — 1 i T I T ™, |T.O.Fcundati0n Q
: § : | w1j4ll h

| — water proofiny
;r S —— 13.14"ICF

— Drain tile in sock

/’ e surrounded by crushed
-k stane, run to sump pit
A B Lower Level

= — —. : S — N -9'-77/8"
8"x20" conc. footing wi2 #4 continuous ~__ b= T.0O. Footing
-10'-3 1/4"
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5sf area

Asphalt shingles
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P

e
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/13

A2

2x8 pt plate on sill seal
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A2

5 g8'-11/8"

- Alurpinum fascia and soffit over

- — - HE type X gypsum sheathing

LP Smartside lap siding
Tyvek

716" 0SB

2x6 studs @ 16" oc

R21 fiberglass batt insulation
4 mil poly vapor barrier

1/2" gyp bd

Ll

0 -111/4"

g - 4"

i
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.-ﬂ134"

—

Main Level
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SECTION R316
FOAM PLASTIC

R316.1 General. The provisions of this section shall govern
the matenals, design. application. construction and installa-
tion of foam plastic materials.

R316.2 Labeling and identification. Packages and contain-
ers of foam plastic msulation and foam plastic insulation
components delivered to the job site shall bear the /abel of an
approved agency showing the manufacturer’s name. the
product listing, product identification and information suffi-
cient to determine that the end use will comply with the
requirements.

R316.3 Surface burning characteristics. Unless otherwise
allowed in Section R316.5, foam plastic. or foam plastic
cores used as a component in manufactured assemblies, used
in building construction shall have a flame spread index of
not more than 75 and shall have a smoke-developed index of
not more than 450 when tested mn the maximum thickness and
density intended for use in accordance with ASTM E84 or
UL 723. Loose-fill-type foam plastic insulation shall be
tested as board stock for the flame spread index and smoke-
developed index.

Exception: Foam plastic insulation more than 4 inches
(102 mm) thick shall have a flame spread index of not

more than 75 and a smoke-developed index of not more
than 450 where tested at a thickness of not more than 4
inches (102 mm). provided that the end use is approved in
accordance with Section R316.6 using the thickness and
density intended for use.

=——— Water proofing
i -g:___ 12 ]Illill QF F
| Drain tile in sock

surrounded by crushed
stane, run to sump pit

Lower Level

S

\

-9'-77/8"

_ﬂﬂ"ﬂﬂ" conc. footing wi2 #4 continuous

\ T.0. Footing
-10'-3 1/4"

iy

R316.4 Thermal barrier. Unless otherwise allowed in Sec-
tion R316.5, foam plastic shall be separated from the interior
of a building by an approved thermal barrier of not less than
'/,-inch (12.7 mm) gypsum wallboard. */;,-inch (18.2 mm)
wood structural panel or a matenal that is tested in accor-
dance with and meets the acceptance criteria of both the Tem-
perature Transmission Fire Test and the Integrity Fire Test of
NFPA 275.

220



Light, Ventilation and Heating — Chapter 3
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LIGHT, VENTILATION AND HEATING -8 1z 1 . 26' -4 114"
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’" aggregate glazing area of not less than 8 percent of the floor / I
. - -1 wis- 2-9 12 LV ! '
area of such rooms. Natural ventilation shall be through win- . Ok Floor ik s e A
dows. skylights, doors, louvers or other approved openings to i . R
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. o . . ) . - . mm e Manufactured standard roof trusses @
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R303.4 Mechanical ventilation. Mechanical ventilation of a

dwelling unit shall comply with either Minnesota Rules,
Chapter 1322 or 1346.
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R303.10 Required heating. Where the winter design tem-
perature in Table R301.2(1) is below 60°F (16°C). every
dwelling unit shall be provided with heating facilities capable
of maintaining a room temperature of not less than 68°F
(20°C) at a point 3 feet (914 mm) above the floor and 2 feet
(610 mm) from exterior walls in habitable rooms at the
design temperature. The installation of one or more portable
space heaters shall not be used to achieve compliance with
this section.
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Minimum Room Areas

SECTION R304
MINIMUM ROOM AREAS

R304.1 Minimum area. Habitable 1'0011153_ shall have a floor
area of not less than 70 square feet (6.5 m”).

Exception: Kitchens.

R304.2 Minimum dimensions. Habitable rooms shall be not
less than 7 feet (2134 mm) in any horizontal dimension.

Exception: Kitchens.
R304.3 Height effect on room area. Portions of a room with
a sloping ceiling measuring less than 5 feet (1524 mm) or a
furred ceiling measuring less than 7 feet (2134 mm) from the
finished floor to the finished ceiling shall not be considered

as contributing to the minimum required habitable area for
that room.

[RB] HABITABLE SPACE. A space in a building for liv-

ing. sleeping, eating or cooking. Bathrooms. toilet rooms,
closets, halls, storage or utility spaces and similar areas are
not considered habitable spaces.
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R308.4.2 Glazing adjacent to doors. Glazing in an indi-
vidual fixed or operable panel adjacent to a door shall be
considered to be a hazardous location where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) above the floor or walking surface and it meets either
of the following conditions:

1. Where the glazing is within 24 inches (610 mm) of
either side of the door in the plane of the door in a
closed position.

[ ]

. Where the glazing is on a wall less than 180 degrees

(3.14 rad) from the plane of the door in a closed
position and within 24 inches (610 mm) of the hinge
side of an in-swinging door.

Exceptions:
i

9

Decorative glazing.

. Where there is an intervening wall or other per-

manent barrier between the door and the glazing.

. Where access through the door is to a closet or

storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section R308.4.3.

. Glazing that is adjacent to the fixed panel of patio

doors.

YES

Safety glazing required?

YES



R308.4.2 Glazing adjacent to doors. Glazing in an indi-
vidual fixed or operable panel adjacent to a door shall be
considered to be a hazardous location where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) above the floor or walking surface and it meets either
of the following conditions:

1. Where the glazing is within 24 inches (610 mm) of
either side of the door in the plane of the door in a
closed position.

[ ]

. Where the glazing is on a wall less than 180 degrees

(3.14 rad) from the plane of the door in a closed
position and within 24 inches (610 mm) of the hinge
side of an in-swinging door.

Exceptions:

4

Decorative glazing.

. Where there is an intervening wall or other per-

manent barrier between the door and the glazing.

. Where access through the door is to a closet or

storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section R308.4.3.

. Glazing that is adjacent to the fixed panel of patio

doors.

60))

Less than 24”

/N

YES

Safety glazing required?



R308.4.2 Glazing adjacent to doors. Glazing in an indi-
vidual fixed or operable panel adjacent to a door shall be
considered to be a hazardous location where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) above the floor or walking surface and it meets either
of the following conditions:

1. Where the glazing is within 24 inches (610 mm) of
either side of the door in the plane of the door in a
closed position.

[ ]

. Where the glazing is on a wall less than 180 degrees

(3.14 rad) from the plane of the door in a closed
position and within 24 inches (610 mm) of the hinge
side of an in-swinging door.

Exceptions:

4

Decorative glazing.

. Where there is an intervening wall or other per-

manent barrier between the door and the glazing.

. Where access through the door is to a closet or

storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section R308.4.3.

. Glazing that is adjacent to the fixed panel of patio

doors.

Wall or
barrier

Safety glazing required?



R308.4.2 Glazing adjacent to doors. Glazing in an indi-
vidual fixed or operable panel adjacent to a door shall be
considered to be a hazardous location where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) above the floor or walking surface and it meets either
of the following conditions:

1. Where the glazing is within 24 inches (610 mm) of
either side of the door in the plane of the door in a
closed position.

[ ]

. Where the glazing is on a wall less than 180 degrees

(3.14 rad) from the plane of the door in a closed
position and within 24 inches (610 mm) of the hinge
side of an in-swinging door.

Exceptions:

9

Decorative glazing.

. Where there is an intervening wall or other per-

manent barrier between the door and the glazing.

. Where access through the door is to a closet or

storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section R308.4.3.

. Glazing that is adjacent to the fixed panel of patio

doors.

YES

NO

Safety glazing required?
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R308.4.3 Glazing in windows. Glazing in an individual
fixed or operable panel thatngets all of the following con-
ditions shall be considered to be a hazardous location:

1. The exposed area of an individual pane is larger than
9 square feet (0.836 m?).

2. The bottom edge of the glazing is less than 18 inches
(457 mm) above the floor.

3. The top edge of the glazing is more than 36 inches
(914 mm) above the floor.

4. One or more walking surfaces are within 36 inches
(914 mm). measured horizontally and in a straight
line. of the glazing.

Exceptions:
1. Decorative glazing.

2. Where glazing is adjacent to a walking sur-
face and a horizontal rail is installed 34 to
38 inches (864 to 965 mm) above the walk-
ing surface. The rail shall be capable of
withstanding a horizontal load of 350
pounds per linear foot (730 N/m) without
contacting the glass and have a cross-sec-
tional height of not less than 1'/, inches (38
mm).

3. Outboard panes in insulating glass units
and other multiple glazed panels where the
bottom edge of the glass 1s 25 feet (7620
mm) or more above grade. a roof, walking
surfaces or other horizontal [within 45
degrees (0.79 rad) of horizontal] surface
adjacent to the glass exterior.

- Dimensions are to outside of exterior sheathing
- 2- 2x10 header over windows and doors unless noted
- 6'-10" window head ht. unless noted

Zan lights in overhang - Structural notes on plans have been supplied by building
above porch to be used supply company and entered onto plans by draftsman. Aluminum sc
or stair ilumination - Contractors to comply with current codes. and fascia

LP Smartside siding

2l - Dll 2. - 0”
A~ 24"%x48" 4 y
96"x63"

| 38"x82"
l ‘ Cont. graspable handrailffor
4.0 ull length of stair @ 3" hiphkl

=) [ Sair=3r.@711/16"+- 2t @ 10"w/|" overhang
_-E—j|||||||||l
[ \ L L] [ ]
Y
= P—

24"X63" gB"; ;53" ‘I\\ 24llx63ll

e H#1. 4x5=20sf Yes

e #2. 82" -63" =19” (Approximately) Maybe...?

e #3. Yes

e #4. Yes

 Must be Tempered? Maybe — contingent on criteria #2.



R308.4.5 Glazing and wet surfaces. Glazing in walls,
enclosures or fences containing or facing hot tubs, spas,
whirlpools, saunas, steam rooms, bathtubs, showers and
indoor or outdoor swimming pools where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) measured vertically above any standing or walking
surface shall be considered to be a hazardous location. This
shall apply to single glazing and each pane in multiple glaz-
ing.

Exception: Glazing that is more than 60 inches (1524
mm), measured horizontally and in a straight line, from
the water’s edge of a bathtub, hot tub, spa, whirlpool or
swimming pool or from the edge of a shower, sauna or
steam room.

YES
YES

60"

Safety glazing required?



R308.4.5 Glazing and wet surfaces. Glazing in walls,
enclosures or fences containing or facing hot tubs, spas,
whirlpools, saunas, steam rooms, bathtubs, showers and
indoor or outdoor swimming pools where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) measured vertically above any standing or walking
surface shall be considered to be a hazardous location. This
shall apply to single glazing and each pane in multiple glaz-
ing.

Exception: Glazing that is more than 60 inches (1524
mm), measured horizontally and in a straight line, from
the water’s edge of a bathtub, hot tub, spa, whirlpool or
swimming pool or from the edge of a shower, sauna or
steam room.

Tub, Spa,
Whirlpool,

Pool

Safety glazing required?

YES



R308.4.5 Glazing and wet surfaces. Glazing in walls,
enclosures or fences containing or facing hot tubs, spas,
whirlpools, saunas, steam rooms, bathtubs, showers and
indoor or outdoor swimming pools where the bottom
exposed edge of the glazing is less than 60 inches (1524
mm) measured vertically above any standing or walking
surface shall be considered to be a hazardous location. This
shall apply to single glazing and each pane in multiple glaz-
ing.

Exception: Glazing that is more than 60 inches (1524
mm), measured horizontally and in a straight line, from
the water’s edge of a bathtub, hot tub, spa, whirlpool or
swimming pool or from the edge of a shower, sauna or
steam room.
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R308.4.6 Glazing adjacent to stairs and ramps. Glaz-
ing where the bottom exposed edge of the glazing is less
than 36 inches (914 mm) above the plane of the adjacent
walking surface of stairways, landings between flights of
stairs and ramps shall be considered to be a hazardous
location.

Exceptions:

1. Where glazing is adjacent to a walking surface
and a horizontal rail is installed at 34 to 38 inches
(864 to 965 mm) above the walking surface. The
rail shall be capable of withstanding a horizontal
load of 50 pounds per linear foot (730 N/m) with-
out contacting the glass and have a cross-sec-
tional height of not less than 1%/, inches (38 mm).

Glazing 36 inches (914 mm) or more measured
horizontally from the walking surface.

!n..l

R308.4.7 Glazing adjacent to the bottom stair landing.
Glazing adjacent to the landing at the bottom of a stairway
where the glazing is less than 36 inches (914 mm) above
the landing and within a 60-inch (1524 mm) horizontal arc
less than 180 degrees (3.14 rad) from the bottom tread
nosing shall be considered to be a hazardous location. (See
Figure R308.4.7.)

Exception: Where the glazing is protected by a guard
complying with Section R312 and the plane of the glass
1s more than 18 inches (457 mm) from the guard.

GLAZING LESS THAN
36" ABOVE LANDINGS
WITHIN THIS AREA ARE
CONSIDERED TO BE IN
HAZARDOUS
LOCATIONS, UNLESS
THE EXCEPTION TO
SECTION R308.4.7 IS
SATISFIED

60”’

LANDING

60”’

BOTTOM TREAD
NOSING

60”’

[}

60”’

Y

N A+ = W

FIGURE R308.4.7

HAZARDOUS GLAZING LOCATIONS AT BOTTOM STAIR LANDINGS
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R309.2 Carports. Carports shall be open on at least two
sides. Carport floor surfaces may be concrete, asphalt, sand,
gravel, crushed rock. or natural earth. Carports not open on at
least two sides shall be considered a garage and shall comply
with the provisions of this section for garages.

E309.3 Flood hazard areas. See Minnesota Fules, Chapter
1335.

R309.4 Automatic garage door opening systems, All auto-
matic garage door opening systems that are installed. ser-
viced, or repaired for garages serving residential buildings
shall comply with the provisions of Minnesota Statutes, Sec-
tions 325F 82 and 325F 83.

R309.5 Fire sprinklers. Attached garages of two-family
dwellings and townhouses shall be protected by fire sprin-
Klers and installed in compliance with Section R313.3.

SECTION R310
EMERGENCY ESCAPE AND RESCUE OPENINGS

R310.1 Emergency escape and rescue opening required.
Basemenis, habitable attics, and every sleeping room shall
have not less than one operable emergency escape and rescue
opening. Where basements contain one or more sleeping
100Ms, an emergency egress and rescue opening shall be
required in each sleeping room, but not be required in adjoin-
ing areas of the basement Emergency escape and rescue
openings shall open directly into a public way, or to a yard or
court that opens to a public way.
Exceptions:

1. Storm shelters and basements used caly to house
mechanical eguipment not exceeding a total floor
area of 200 square feet (18,58 m%).

. Basements or basement bedrooms when the building
is protected with an automatic sprinkler system
installed in accordance with IRC Section P2904 or
NFPA 13D.

3. Basements or basement bedrooms where the entire
basement area, including all portions of the means of
egress to the level of exit discharge, and all areas on
the level of exit discharge that are open to the means
of egress 15 protected with an awtomatic sprinkler
system in accordance with IRC Section P2904 or
NFPA 13D.

R310.1.1 Operational constraints and opening control
devices. Emergency escape and rescue openings shall be
operational from the inside of the room without the use of
kevys. tools or special knowledge. Window opening control
devices on windows serving as a required emergency
escape and rescue opening shall comply with ASTM
F2000.

R310.2 Emergency escape and rescue openings. Emergency
escape and rescue openings shall bave minimum dimensions
as specified in this section.

E310.2.1 Minimum opening area. Emergency and escape

rescue openings shall have a net clear opening of not less
than 5.7 semare feet (0.530 m?). The net clear opening

b

v

dimensions required by this section shall be obtained by the
normal operation of the emergency escape and rescue open-
ing from the inside. The net clear height of the opening shall
be not less than 24 inches (610 mm) ‘and the net clear width
shall be not less than 20 inches (508 mm).

Exception: Grade floor openings or below-grade
openings shall have a net clear opening area of not less
than 5 square feet (0.465 m®).

R310.2.2 Window sill height. Where a window is pro-
vided as the emergency escape and rescue cpening, it shall
have a sill height of not more than 44 nches (1118 mum)
above the floor; where the sill height is below grads, it
shall be provided with a window well in accordance with
Section R310.2.3.

R310.2.3 Window wells. The horizontal area of the win-
dow well shall be not less than 9 square feet (0.9 m?), with
a horizontal projection and width of not less than 36 inches
(914 mm). The area of the windew well shall allow the
emergency escape and rescue opening to be fully opened.

Exception: The ladder or steps required by Section
F310.2.3.1 shall be pemmitted to encroach not more
than 6 inches (152 mm) into the required dimensions of
the window well.

E310.2.3.1 Ladder and steps. Window wells with a
vertical depth greater than 44 inches (1118 mum) shall
be equipped with a permanently affixed ladder or steps
usable with the window in the folly open position Lad-
ders or steps required by this section shall not be
required to comply with Section R311.7. Ladders or
mngs shall have an inside width of not less than 12
inches (305 mm). shall project not less than 3 inches
(76 mm) from the wall and shall be spaced not more
than 18 inches (437 mm) on center vertically for the
full height of the window well.

E310.2.3.2 Drainage. Window wells shall be designed
for proper drainage by connecting to the building’s
foundation drainage system required by Section R403.1
or by an approved alternative method.

Exception: A drainage system for window wells is
not required where the foundation is on well-drained
s01l or sand-gravel mixiure soils in accordance with
the United Soil Classification System, Group I Soils.
as detailed in Table R4053.1.

R310.2.4 Emergency escape and rescue openings under
decks and porches. Emergency escape and rescue open-
ings installed under decks and porches shall be fully open-
able and provide a path not less than 36 inches (914 mm)
in height to a yard or court.

R310.2.5 Replacement windows. Replacement windows
installed in buildings meeting the scope of this code shall
be exempt from the maxinmm sill height requirements of
Section R310.2.2 and the reguirements of Section
E310.2.1. provided that the replacement window meets
the following conditions:

1. The replacement window is the manufacturer's larg-
est standard size window that will fit within the
existing frame or existing rough opening The

replacement window is of the same operating style
as the existing window or a style that provides for an
equal or greater window opening area than the exist-
ing window.

[E=]

. The replacement window 1s not part of a change of
OCCUPAncy.
R310.2.5.1 Licensed facilities. Windows in rooms
used for foster care or day care licensed or registered by
the state of Minnesota shall comply with the provisions
of Section R310.2.5, or all of the following conditions.
whichever 13 more restrictive:
1. Minimum of 20 inches (308 mm) in clear open-
mg width;
. Minimmm of 20 inches (308 mm) in clear open-
ing height;
3. Minimmm of 648 square inches (4.3 square feet)
clear opening: and
4. Maxinmm of 48 inches (1219 mm) from the floor
to the sill height.
R310.32 Emergency escape and rescue doors. Where a door
is provided as the required emergency escape and rescue
opening, it shall be a side-hinged door or a slider. Where the
opening is below the adjacent grade, it shall be provided with
an area well.

[E5]

R310.3.1 Minimum door opening size. The minimum
net clear height cpening for any door that serves as an
emergency and escape rescue opening shall be in accor-
dance with Section R310.2.1.

R310.3.2 Area wells. Area wells shall have a width of not
less than 36 inches (914 mm). The area well shall be sized
to allow the emergency escape and rescue door to be fully
opened.
R310.3.12.1 Ladder and steps. Area wells with a verti-
cal depth greater than 44 inches (1118 mm) shall be
equipped with a permanently affixed ladder or steps
usable with the door in the fully open position. Ladders
or steps required by this section shall not be required to
comply with Section R311.7. Ladders or rungs shall
have an inside width of not less than 12 imches (305
mm}), shall project not less than 3 inches (76 mm) from
the wall and shall be spaced not more than 18 inches
(457 mm) on center vertically for the full height of the
exterior stairwell.

R310.3.1.2 Drainage. Area wells shall be designed for
proper drainage by connecting to the building’s fonnda-
tion drainage system required by Section R405.1 or by
an approved alternative method.
Exception: A drainage system for area wells is not
required where the foundation is on well-drained
soil or sand-gravel mixture seils in accordance with
the United Soil Classification System. Group I Soils.
as detatled 1n Table R403.1.
R310.4 Bars, grilles, covers and screens. Where bars,
grilles, covers. screens of sumilar devices are placed over
emergency escape and rescue openings, area wells, or win-

dow wells, the minimum net clear opening size shall comply
with Sections F310.2.1 through R310.2.3, and such devices
shall be releasable or removable from the inside without the
use of a key, tool, special knowledge or force greater than
that required for the normal cperation of the escape and res-
coe opening.

E310.5 Dwelling additions. Where dwelling additions con-
tain sleeping rooms. an emergency escape and rescue opening
shall be provided in each new sleepmg room. Where dwelling
additions have basements, an emergency escape and rescue
opening shall be provided in the new basement.

Exceptions:

1. An emergency escape and rescue opening 15 not
required in a new basement that contains a sleeping
room with an emergency escape and rescue opening.

b

. An emergency escape and rescue opening i3 not
required in a new basemeant where there is an emer-
gency escape and rescue opening in an existing
basement that is accessed from the new basement.

R310.6 Alterations or repairs of existing basements. An
emergency escape and rescue opening is not required where
existing basements undergo alterations or repairs.

R310.6.1 Sleeping rooms in existing basements. New
sleeping rooms created in an existing basement shall be
provided with emergency escape and rescue openings in
accordance with Section B310.1.

Exception: Emergency escape and rescue openings are
not required to be provided where the entire basement
area, including all portions of the means of egress to the
level of exit discharge, and all areas on the level of exit
discharge that are open to the means of egress are pro-
tected with an auntomatic sprinkler system in accor-
dance with [RC Section P2904 or NFPA 13D.

SECTION R311
MEANS OF EGRESS

R311.1 Means of egress. Dwellings shall be provided with a
means of egress in accordance with this section The means
of egress shall provide a contimious and unebstructed path of
vertical and horizontal egress travel from all portions of the
dwelling to the required egress door without requiring travel
through a garage. The required egress door shall open directly
into a public way or to a yard or court that opens to a public
way.

R311.2 Egress door. Not less than one egress door shall be
provided for each dwelling unit. The egress door shall be
side-hinged, and shall provide a clear width of not less than
32 inches (813 mm) where measured between the face of the
door and the stop. with the door open 90 degrees (1.57 rad).
The clear height of the door opening shall be not less than 78
inches (1981 mm) in height measuwred from the top of the
threshold to the bettom of the stop. Other deors shall not be
required to comply with these minimum dimensions. Egress
deors shall be readily openable from inside the dwelling with-
out the use of a key or special knowledge or effort.
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R311.7.1.2 Width. Stairways shall be not less than 36
inches (914 mm) in clear width at all points above the
permitted handrail height and below the required head-
room height. Handrails shall not project more than 4.5
inches (114 mm) on either side of the stairway and the
minimum clear width of the stairway at and below the
handrail height. including treads and landings. shall be
not less than 31'/, inches (787 mm) where a handrail is
installed on one side and 27 inches (698 mm) where
handrails are provided on both sides.

Exception: The width of spiral stairways shall be in
accordance with Section R311.7.10.1.
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R311.7.2 Headroom. The minimum headroom 1n all parts
of the stairway shall be not less than gfeet 8 inches (2032
mm) measured vertically from the sloped line adjoining
the tread nosing or from the floor surface of the landing or

platform on that portion of the stairway. N\

Exceptions: N

o o o NN — Continuous handrail
1. Where the nosings of treads at the side of a flight : } :
extend under the edge of a floor opening through - S @ 3' w/returns
which the stair passes. the floor opening shall be s
allowed to project horizontally into the required
headroom a maximum of 4%/, inches (121 mm).

,

N Hand frame —

12

The minimum headroom for existing buildings

shall be in accordance with Section R305.2.2.

5]

The headroom for spiral stairways shall be in
accordance with Section R311.7.10.1.

R311.7.3 Vertical rise. A flight of stairs shall not have a
vertical rise larger than 151 inches (3835 mm) between
floor levels or landings.

11I _8"
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R311.7.8 Handrails. Handrails shall be provided on not
less than one side of each flight of stairs with four or more
risers.
R311.7.8.1 Height. Handrail height, measured verti-
cally from the sloped plane adjoining the tread nosing, or

finish surface of ramp slope. shall be not less than 34
inches (864 mm) and not more than 38 inches (965 mm).

Exceptions:

1. The use of a volute, turnout or starting easing
shall be allowed over the lowest tread.

2. Where handrail fittings or bendings are used to
provide continuous transition between flights,
transitions at winder treads, the transition from
handrail to girard., or used at the start of a flight,
the handrail height at the fittings or bendings
shall be permitted to exceed 38 inches (956
mm).

— Continuous handrail
@ 3' wireturns
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STAIR DETAIL

112" PLYWOOD 8ECURED TO DEL 8TAR
HDR W/4 - 8DCC NAILS PER STRINGER
8TRINGER SECURED TO PLYWOOD
W/4 - 8DCC NAILS PER STRINGER

o
e
ﬂ\‘t DIA. MAXIMUM
N

36" MIN

+ DOUBLE JOIST ARCUND STAIR OPENING
+ 3-IX12 STRINGERS

+ X8 PINE RISERS

+ 5/4 PRACTICAL BOARD TREADS
SECURED TO STRINGERS W/4-l6DCC

NAILS PER STRINGER
¢« MAXIMUM RISE OF 13/4" ¢ MINIMUM TREAD CF 1C

A NCBING OF NOT LESS THAN 3/4" OR MORE THAN

| 1/2" 15 REQUIRED. NOSING 15 NOT REQUIRED IF
TREAD IN MINIMUM OF II', THE RISER MAY BE OPEN
PROVIDED OPENING DOES NOT PERMIT THE PASSAGE

OF A 4" SPHERE
+ ENCLOSED UNDER SIDE OF 8TAIR WITH 1/2" SHEETROCK

¢« PROVIDE HANDRAIL 34" - 38" HiGH WITH

| 114" - 2" CROSS SECTIONAL DIMENSION TO
BE CONTINUOUS ¢ ENDS RETURNED TO WALL

+ RAILING TO BE MINIMUM OF 36" IN HEIGHT
UTH SPINDLES NOT TO PERMIT THE PASSAGE
OF 4 4" 8PHERE

* 68" MN HEADROOM MEASURED
YERTICAL FROM THE STAIR NOSING

+ B/8 TYPE X SHEETROCK ON CEILING
UNDER &TEPS, 112 " ON WALLS
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R312.2 Window fall protection. Window fall protection
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1 Rj 1 323 Gas fireplace Alr cond. ——== e 2-53 12" VL, 37 ?
. . B . vent ______a-——*‘"" bearing each side —_— b
J R312.2.1 Window sills. In dwellmg umts, where the low- soeaz { e jaz..HE_S. T wher
est part of the opening of an operable window 1s located ; § F— ' 1 | — I | —
i ) . ZRE ey Tempered
more than 72 mches (1829 mm) above the finushed grade 3 Radon . {0 Fireplace vent —— Gas Fireplace
- - P~ vent 1Y
grsurface below. the lowest part of the window opening o freplace - C . S ‘ |
shall be a minimum of 36 inches (914 mm) above the fin- |§ ventpie =/ g % L 4 hood vert verted 4-s1 5-534
N i - N i A E ood vent vented p_ f f E
1shed floor of the room 1n which the window 1s located. Waste vent — K C / through roof | - .
Operable sections of windows shall not permit opemngs g =| mBaTH : . ' I§
that allow passage of a 4-inch diameter (102 mm) sphere 5 " SRR 1 . N
where such openings are located within 36 mnches (914 § = [ ‘ ® b [ LIVING ol
i i — - ———— 1 ST & = 15%6"x18"5" ]
mm) of the finished floor. gh roaf - 5 _ [ _ 5
S-gi2m ] R T . 26 -4 114" Cak Floor {.‘?
n [=]
Exceptions: Wﬁ' m.cLoser || o] T 1 R - > = »3
) ) ] i . & ([ ] Mo curb- / KITCHEN = J5
1. Windows with openings that will not allow a 4- §_ .. — o ||| Gpcessate | 1w-rags | 2.9 112* L headeron | A = o2
inch-diameter (102 mm) sphere to pass through = e ® s [ oskrivor R 2jack studs ea. side — | 41 =£
P Ps i . p— O & - - } | . wom
- : N . .. o | } L] e
the opening when the window 1s in its largest 1ize =5 = o a8 .
g L 35" - 3 g —— Manufactured standard roof trusses @ = =
GP’-‘-‘ﬂ'ﬂd P’U‘Sl'flﬂﬂ- 5 - L 24" oc above (612 pitch, 7 1/2" energy [ o
. } : B . = heel). See section and plans from the PR E4
2. Openings that are provided with window fall pre- Jif =°<==ct A e 2 N roof truss supplier- i o
: - y - - B
vention devices that comply with ASTM F2090. y.our | 35w (\;_2. | @ - ’ o E | ;I
. . . . . B ™ 1
3. Windows that are provided with window opening HALL |60 i . i £ I 3 |
N . . oo [ -
control devices that comply with Section fff 75025 C 5 ¥ tallwallwiwood cap —_ ||, ¥ -8 112" 3 |
~ 2 &0" sD \_. . | | f—
R312.2.2. L2 : w21
: L s = — 501017
4. Replacement windows. POWDER | T ' Tiie RN
- . , . O & DEN . ' | . :
R312.2.2 Window opening control devices. Window vinyt Planky || 21 f— Bathfanvented 15-83-5" 3 DINING | /\ 5 | I
- - . = = n AT | = -
opening control devices shall comply with ASTM F2090. 1 2 ° froughrect - Qak Floar - | T A8 | =
Th mdow 1 1 dewvi fit i 2 |-t~ Toilet waste vent pipe - ) 3_ Dor. _ l\\’_*a_,/, o |l |
e window openmng control device, after operation to > / e | S - > | open
release the control device allowing the window to fully (‘\] =N - Egress window = = e o = S, == | | PoRC
open. shall not reduce the net clear opening area of the win- o NG T ‘/ .
dow unit to less than the area required by Section R310.2.1. — — : - - g |
m 3 T -
P A power me j — Z51/2'LVL, 3 5\\. -4 \__ | o gL 3 T 2a0me
roposed power meter — bearing each side AEJ/ bearing each side B
(=]
-4 - 24'-0 12 4-s14 120-T 147 ual,
| 1 1

(2)Main Level
e =1







Smoke/CO Alarms
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R314.2.1 New construction. Smoke alarms shall be pro-
vided in dwelling units.

R314.2.2 Alterations, repairs and additions. An mdivid-
val dwelling unit shall be equipped with smoke alarms
located as required for new dwellings when:

1. Alterations, repairs (wmncluding installation or
replacement of windows or doors). or additions
requiring a building permit occur; or

2. One or more sleeping rooms are added or created 1n
existing dwellings.

Exceptions:

1. Work involving the exterior surfaces of dwell-
ings, such as the replacement of roofing or siding.
or the addition of a an open porch or deck, or
clhimney repairs.

[

Installation, alteration. or repairs of plumbing.
electrical. or mechanical systems.

R314.3 Location. Smoke alarms shall be installed in the fol-
lowing locations:

1. In each sleeping room.

2
vicinity of the bedrooms.

basements and habitable attics and not including crawl
spaces and uninhabitable atfics. In dwellings or dwell-

ing units with split levels and without an intervening |-
door between the adjacent levels, a smoke alarm §

installed on the upper level shall suffice for the adjacent
lower level provided that the lower level 1s less than
one full story below the upper level.

. Smoke alarms shall be installed not less than 3 feet
(914 mm) horizontally from the door or openmng of a
bathroom that contains a bathtub or shower unless this
would prevent placement of a smoke alarm required by

Outside each separate sleeping area in the immediate ==

On each additional story of the dwelling. including §,
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R315.2 Where required. Carbon monoxide alarms shall be

{ provided 1n accordance with Sections R315.2.1 and R315.2.2.

R315.2.1 New construction. For new construction, every
one-family dwelling unit, each unit in a two-famly dwell-
ing unit, and each townhouse dwelling unit shall be pro-
vided with an approved and operational carbon monoxide
alarm where one or both of the following conditions exist.

1. The dwelling unit contamns a fuel-fired appliance.

2. The dwelling unit has an attached garage with an
opening that communicates with the dwelling unit.

R315.2.2 Alterations. repairs, and additions. An mndi-
vidual dwelling unit shall be equipped with carbon monox-
ide alarms located as required for new dwellings where:

1. Alterations, repawrs (including installation or
replacement of windows or doors), or additions
requiring a bulding permut occur; or

One or more sleeping rooms are added or created 1n
existing dwellings.

Exceptions:

1. Work involving the exterior surfaces of dwell-
ings, such as the replacement of roofing or siding.
the addition of an open porch or deck. or chimney
[epairs.

. Installation, alteration. or repairs of plumbing,
electrical, or mechanical systems.

R315.3 Location. Carbon monoxide alarms in dwelling units
shall be installed outside of and not more than 10 feet (3048
mm) from each separate sleeping area or bedroom. Alarms
shall be installed on each level contamning sleeping areas or
bedrooms. Where a fuel-burning appliance 1s located within a
bedroom or its attached bathroom. a carbon monoxide alarm
shall be installed within the bedroom.
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SAC & WAC Fees

AN

e SAC = Sewer Availability Charge. METROPOLITAN

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/

Permit Application Process

Submit Application & Drawings

Cursory Review

Missing Information Submittal is Complete

Notify applicant immediately Zoning Review (if needed)

Perform Building Code Review

|l Aspect does NOT comply with |l

Plan complies with '€ode
code

Missing Information

Can proceed with some of Note aspect on plan review Add stamps/comments/letter

Cannot proceed . )
P review list as needed

, Notify applicant immediately, | Note missing items, do as

resubmit much of review as possible Finish compiling list Plans Approved

Provide applicant list of Provide applicant list of
missing items, resubmit noncompliant items, resubmit

Notify Applicant

e

Collect fees & Issue permit

D
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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://cl.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
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Residential Plan Review

(The End )

Steve Shold
steve.shold@state.mn.us

Construction Code Representative
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CONSTRUCTION CODES AND LICENSING Construction Codes and Licensing
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