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A Hard-Dollar Approach
Design & Build )

In-Demand, Entry-Level Homes

’
L

IBS Education

NAHB Disclosure

The material in this education session has not been reviewed, approved, or endorsed
by the National Association of Home Builders (NAHB). The topics discussed and the
materials provided herein are for informational purposes only, are not intended to be
an exhaustive presentation of information on a particular subject, and should not be
treated as such. The speaker or speakers are not acting on behalf of or at the
direction of NAHB.

NAHB specifically disclaims any liability, loss or risk, personal or otherwise, which
may be incurred as a consequence, directly or indirectly, in the use or application of
any of the materials presented in this or any other education session presented as
part of the International Builders Show®.
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Continuing Education Credit

Each IBS education session provides .5-3 hours of continuing education
credit toward NAHB professional designations. NKBA and AIA members
may also earn continuing education credits by attending IBS

education. Please refer to each session’s listing in the show guide, website
or app to determine the organization providing CE credits and the number of
hours you will receive. Directions for reporting your hours can be found in
the IBS Show Guide.
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Meet Your Speaker(s) (
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FERNANDO PAGES RUIZ

BUILDINGAFFORDABLE.COM
FERNANDO@BUILDINGAFFORDABLE.COM
HOUSTON, TEXAS
https://www buildingaffordable.com/

JAY CRANDEL
ADVANCED RESIDENTIAL ENGINEERING
JCRANDELL@ARESCONSULTING.BIZ
White Post, VA
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www.aresconsulting.biz
www.facebook.com/BuildingAffordable www.appliedbuildingtech.com
https: i p hitps linkedin ~crandell-42697391/
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cost burdens
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Why Fernando? 0

Research, practice, practice, practice.

ARCHITECTURAL DESIGN FOR
TRADITIONAL NEIGHBORHOODS
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First Principles: Cheap Washing

« If affordability is your goal, make it so.
« You cannot meet all the goals at once.
« List your values in order of importance (value engineering):
« Affordability (Lowest-cost)
« Marketability (Pretty enough)
* Durability (Quality control)

:IBS. ] IBS Education | f W © #852024
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Steps to Achieving Affordability
1. Design for affordability
2. Collaborate toward affordability
3. Build affordably
4. And... shoot: Land strategies
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WHY SQUARE SHAPES WORK

The square box contains 625 sq. ft. of floor space
within 100 ft. of exterior wall, while the rectangu-
lar box encloses the same 625 sq. ft. but requires
125 ft. of wall. The rectangular box costs
approximately 25% more to build

625 59. ft.

Total lin. ft. of 28]
exterior wall = 100 Total fin, ft. of

£
Py
exterior wall = 125 ~

§|5_ IBS Education | f W © #Bs2024
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Rational Ratio

- ft2 of floor by ft2 of exterior wall

My example of the square 625 ft2 + (25 ft X 4) X 8 = 800 ft2 wall =.78
And the rectangle 625 ft2 + 1,000 ft2 wall = .62

My favorite shape = 24 x 34
816 ft2floor = 928 ft2 wall= 88
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Sitinan electric  “I'd have to raise my
\—atpump, | won't have  bid if you want me to
Mechanical & Electrical n any gas lines.” install a heat pump.”

Most Expensive Elements

+ Skill Level & Hourly Wage
+ Make the work easy

* Make the utility runs as short as
possible

“But if you go with a heat
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Cost-effective
Plumbing: More
than Bathrooms
back-to-back

« Wet-room rectangle
« Gary Klein

« Ratio of rectangle

relative to the total area
of the house.

« The smaller, the
better, and the larger
percentage the less
efficient.

« 67% was the sweet

spot. $2,000 average
savings.

Central MEP:
The utility core

The Plenum
Air
Distribution




Equipment in utility closet,

return rille under equipmet Upper and

lower transfer

I
orills

Extended Phag
in dropped cha
along hall

Garage
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Plenum and Registers
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BED
ROOM
BUILDING FOOTPRINT- 43 x 51 FT
2 BEDROOM, 2 BATH, 1 KITCHEN LIVING
4480 6F AN CONDITIONED OIS
Pre-fab Utility Module
0 AFT  8FT 16FT 24FT ‘
S S E— | i . o . . i

Plenum over
the kitchen

+ Seven-foot ceiling.
+ Equipment and ducts in conditioned
space over the kitchen.

+ Ducts feed living, baths and
bedrooms
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FOUR FOUNDATIONS

Homebuyers in some parts of the country are sed fo
Seeing full basements with pouredtin-place concrete

walls on conerete footings. But other options cost less
and will perform just as well S I

- r

Foundations

A basament or crawlspace with masonry founda-

Monolithic thickensd-cdge siab combines tion wall on footing is the worst opton from a
footings, foundation wall, and fioor in a single cost and structural perspective.
operstion

.
W l, -
I i T
o i 8 oo,k GOty AUV, o ot h e for 3 S omtn

POUR INTERIOR FOOTINGS WITH SLAB

’ Intesd of ciging interirfoaings and pauing them slong it
on . arimtar footings,wak unthater you backil it oanar
i and hen hand-21 nteior foctings and pout hem

d is co u nt \ monolithically with the floor slab.

Thickened siab footing

the slab

Always measure.

the siab,

" Framing it Not
i meee - Just 24 in O.C.

e or only 24 in
e 0.C.

Rim joist — |17
used as
header. .
+ Headers sizes
> Studs line . .
+ Opening framing
N [ floors. « Stairwell framing

—— Two-stud Joist layouts
o Braced wall schemes
New hardware options (screws)

NAHT e
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WALL CONSTRUCTION
OPTIONS 2X6 VS. 2X4

:1BS.

2x6 wa

$3.72 LF
2x4 wall
$2.14 LF

42% Savings

$$$ Wall vs. $ Wall
ssssss

SRS foam

Eliminate
the OSB

+ 2x4@16in. O.C. vs.
2x6 @24 in. O.C.

+ Foamvs. 0SB
* R-15vs.R19

+ G.B. brace wall

IBS Education | f W © #8504 |

Look at section

R602.10
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Land Strategy

"HOMEnibus" bill (NH) and "Yes “‘“
in my back yard" (MA). i1
|
1
I

There are 18 legislative bills in
eight states that aim to inoenti\ﬂ
the construction of

iy

i

ADUs to solve the housing I
shortage and affordability

GUEST HOUSE

§I$_ IBS Education | f W © #BS2024
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Lots are 21-ft. x 26-ft.
Tealight Series

e Easement

The RH neighbor has an
use easement on the

I bor’s side yard.
ch house has a useful

rds have a five-foot

10



Three-cottage
compound:
50 % 120 lot
3,000-sq.-ft. total area
(1,200 + 1,000 + 800)

2/9/2024

Six kitchens

11
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builging
aﬂ;‘ordab!e

>

Now for the Main Attraction: Jay Crandell, PE
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A. “Hard-Dollar” Foundations
i. Foundation Construction Methods (footings, basement,
crawlspace, slab-on-grade)

ii. Leveraging Foundation Insulation Strategies for Optimum Value
iii. Frost-Protected Shallow Foundations

IBS Education | f W © #2024
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Right-sized Footings

IRC Section 403 - Footings

Section 403.1 General — concrete footings, crush stone
footings, wood foundations, or other approved based on
loads and soil bearing.

3 Big tables for sizing concrete footings ranging from N 5 e sla el
24x8 to 12x6 (minimum) w/many limiting assumptions hitps:/jw enetrometer-dynamic-cone. html

For soils with > 2,500 psf soil bearing, a footing may not

be required (direct bearing) or can be downsized to the
minimum 12x6. ‘Add op and botom
ree for et [N—concrere sremano
Requires analysis of building design load at base of peiomerce sgast B EouBmiED
i

foundation and soil test cracking and

i
Example: 3000 psf soil can support 2000 pif of foundation | setement ran a
load from direct bearing 8" thick concrete wall (no footer) | comeae pan

Soiltests to determine bearing can use a dynamic cone | ‘e fooer

\. (MONOLITHIC POUR)

W varies based on building
sizelload and soil bearing value

penetrometer for a portable, simple, and accurate test at BASEMENT OR CRAWL SPACE WITH
footing depth () EOUNDATION WALL BEARING DIRECTLY ONSOL

2021 IRC Figure R403.1(1)

BS IBS Education | f W © #Bs2024

Precast Concrete Foundation

b

IRC Section R403.4
Oddly limits footing sizing table to

‘ [} =

minimum 8" thick wall (Table R403.4) 1 [L]
P\

In many cases a 6” thick wall and crush / N 1
stone or gravel footing will work \;t:‘
Crush stone footing width in code ‘ |
appears off? (too wide as load spread T ToE\ \ | Actual W?
from base of wall to ground is at best N/
~30° angle)

FlauRe Risal)

AsEENT CAST FOUNDATH

IBS Education | f W © #BS2024
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6” Concrete Stem Wall w/ Gravel Footing

6" foundation stem wall and independent floor slab
Designed for military housing at Ft. Belvoir, VA

+ Savings in concrete, excavation, labor, and S e s:;"é‘élz‘s'&fﬁ%”;‘”“‘
minimized site disturbance L _ = f e

« Uses gravel footing to distribute load from 6"
foundation wall to 12" width on soil (may not be

needed on many sites)

Grave footing also used as needed to reach

suitable bearing soil pra—

+ Similar design to precast foundations in IRC

Section R403.4 (but with right-sized aggregate nsmman

fooin i onomer e
+ Must verify reaction of wind uplift load with weight &j}‘g;:&::yﬁw

(D) of foundation (i.e., 0.6D +0.6W = allowable = Al

stress with “safety factor on dead load and ASD
load factor on ultimate wind load W)

+ Concerned? Try it with a detached garage first.

#1BS2024

2/9/2024

Permanent Wood Foundations (PWF)

Gravel footing

Trt'd Wood “mud sill" 0 s e s
(e.g., 2x8 to 2x10)

Treated wood framing

(SR ——

5x§ No 'SV 26 or R
studs @ 1270 B
T6'oc) o

5/8" to %" Treated
plywood
SS sheathing nails

Paly water barier on

smoer, |

Aggregale (gravel or
crush stone) for

Can also be USed aS .y cu-rsum tmr-oisian JERTOR——
independent stem wall Fiaure a2 12 FiaURE Raoa. 1)
and slab on grade PERNANENT 1090 FOUNDATION SASENENT WALL SECTION PERMANENT WG FOUNDATION ERAWL SPACE SECTION

#1BS2024

Permanent Wood Foundations

Resources

Designers:

Permanent Wood Foundation Design Specification
American Wood Council
https://awc.org/publications/2015-pwf/

Builders:

Permanent Wood Foundations Design & Construction Guide
Southern Forest Products Association
https://www.southernpine.com/applications/permanent-wood-foundations/

14
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Leveraging Foundation Insulation
for Optimum Value

Basements

Crawlspaces
Slabs on grade
Frost-protected Shallow Foundations

GOAL: Take advantage of multi-functional capabilities of
insulation to provide two or more functions at once.

RESOURCE:
https://www.continuousinsulation.org/resources/quick-guides

BS. IBS Education | f W © #8524

Basement Walls

« Foam plastic insulating sheathing
(FPIS) insulation application o
Ready-to-finish space
If FPIS exposed to interior, then
must be approved for that
application

+ Refer to manufacturer fire test

data and evaluation report

« FPIS continuous insulation is
hall of fame”

considered a
insulation for basement walls by
DOE Building America Program
« Improved energP/ efficiency,
moisture control, and comfort
+ No vapor retarder to interior of
FPIS (drying inward)

IBS Education | f W © #BS2024

Unvented Crawlspaces

IRC Section R408.3

« Place insulation only at crawlspace
perimeter, not between every joist (less
insulation with higher performance and
less interference with trades)

* Moves ductwork into conditioned space
(better energy savings)

‘Warm floor above (better comfort)

+ No moist air foundation vents (better
moisture control)

+ Potential for added dry storage space ™"
(particularly if 2-1/2" mud slab used
over poly vapor barrier)

« Similar benefits for unvented
{conditioned) attic spaces, but often not
with first cost savings (see IRC Section
R806.5) unless valiied as “bonus” living
space or storage area.

BS. IBS Education | f ¥ © #8sz24
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Slab on Grade

Monolithic slab and footing (grade beam) Independent slab and stem wall
— IZ Avoid Thermal Bridges!
& I £3)
4 |] |
| ® I £3]
¥

IBS Education | f ¥
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Frost protected shallow foundations (FPSF)

IRC R403.3 Frost-protected shallow foundations

« Leverage foundation insulation required for energy code
to also deliver significant foundation cost savings:
« Typically save $1,000 to $4,000 per home
+ ~$300,000 for 100-home development in 1994

Also applicable to light commercial buildings

Greater savings in areas with greater frost depth (>24")
Not applicable in areas of permafrost (artic)

Used on millions of buildings in Europe and US
Concept first used by FLW in 1930s affordable housing
Been in US codes since 1995 CABO

« Based on HUD and NAHB Research Center research,
technology transfer, code development, al
standardization

4-unit townhouse slab
Fargo, ND

#1BS2024
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IRC on Frost Protection

« IRC Section 403.3 for R403.1.4.1 Frost protection. Except where otherwisc
prescriptive FPSF design protected from frost, foundation walls, piers and other
permanent supports of buildings and structures shall be

* IRC references ASCE 32 for protected from frost by one or more of the following

more design options: methods:

1. Extended below the fiost line specified in
Table R301.2.

ASCE P " :
STANDARD 2. Constructed in accordance with Section
R403.3.

3. Constructed in accordance with ASCE 32
4. Erccted on solid rock.

Tootings shall not bear on frozen soil unless the
frozen condition is permanent

Exceptions:
Exceptions are similar to IBC

IBS Education | f

#1BS2024
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IRC on FPSF

R403.3 Frostprotected shallow foundations. For build-
ings where the monthly mean temperature of the building is
maintained at not less than 64°F (18°C). footings are not
required to extend below the frost line where protected from
frost by insulation in accordance with Figure R403.3(1) and
Table R403.3(1). Foundations protected from frost in accor-
dance with Figure R403.3(1) and Table R403.3(1) shall not
be used for unheated spaces such as porches, utility rooms,
garages and carports, and shall not be attached to basemenrs
or crawl spaces that are not maintained at a minimum § o
‘monthly mean temperature of 64°1 (18°C) -

Materials used below grade for the purpose of insulating
footings against frost shall be labeled as complying with
ASTM C578

s

FIGURE R03.3(1)
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS IN HEATED BULDINGS

BS IBS Education | f W

#1BS2024
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AR FREEZING INDEX (T-OAYS)

IRC on FPSF

TABLE Ra03.3(1)

MINMUM FOOTING DEPTH AN REMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS
UERTcaL | FORZONTAL WSULATON FGREOITAL WSULATION DIIENSIONS
A ereeznc AL e Bl RSN ey
L comsl SN
FECRumE (DOl RVALUE=* Along walls At corners A B <
Lstoriess iz 15 Notrequired | Notrequied | Notrequred | Notrqied | Notreired
2000 u 56 ormied | Notreqised | Notsequred | Norrequred | Notusqued
W W o7 z £l 0
S0 % 7 = 53 B El o Example: 2000 AFI,
3500 1€ o0 80 112 £ ] S| Vertical insulation only
0 i o1 Tos T el £ @
R5.6 required (see Table)

FarSE 1 nch= 25 4, °C = [(F) - 215,

Grester Type IX EPS (R3.4/in) - note ‘¢’
Use R5.6/R3.4/in = 1.65" thick (1-3/4")

b See Figure R403 3(2) o Table 03 3

for Au-Faceziag ader valucs
) sl uader

B ol ek i sl s e I Energy code requires min. R10
e e IR R (R e o = 24 ok (-12)
tl imsulition o for 4" (vertical down then horizontal)

E NOTE: R per inch differs for FPSF vs.
energy code application

BS IBS Education | f W
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FPSF Applications

SRS -
Permanent Recycled Plastic
Lumber Stem Wall & Slab

Home or multi-unit town
house slabs

IBS Education | f ¥

#1BS2024
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FPSF Applications

Monolithic Slab

e,

PWF stem wall & slab

IBS Education | f ¥

Unvented/Conditioned

Crawlspace

#1BS2024

FPSF Application: Walk-out Basement (Heated

Building)*

« Apply FPSF insulation to
exterior of walk-out
basement wall

« Avoids need for stepped

footings to frost depth at
walk-out side.

* Leverages optimum
insulation location with
foundation cost savings

Horizontal Wing Insulation___

s e

Insulation Plan

Finish

Continue
Exterior

Insulation to
Grade Insulated Wall
Design or Floor
Frost Framing
Depth

Side View Section

* Not addressed in IR Gy

#1BS2024

FPSF Application: Unheated Buildings*

* Must refer to ASCE 32 to specify
insulation type and compressive
resistance to support structural
foundation loads (40psi to 100psi
FPIS = 2,000 to 4,500 psf design
bearing load w/ Safety Factor of 3)

Ground insulation must
“blanket” entire footprint of
foundation under unheated
building portions

Also used for unheated
portions of heated buildings,
garages, porches, etc.

Unheated
Building

—

Non-Frost-Susceptible Material

Sub-slab Insulation

: b
Heat from deep ground

IBS Educztion |

#1BS2024

2/9/2024
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FPSF Applications: Cold Footings, Retaining
Walls, & Utilities*

- S

* Refer to ASCE 32 (not addressed in IRC)

:IBS. IBS Education | f W @ #85024
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B. “Hard Dollar” Above-grade Walls

i. Wall framing & headers
ii. Wall bracing
iii. Leveraging wall insulation for optimum value

§I$_ IBS Education | f W © #BS2024

Rule of Thumb: Avoid High Framing Factors

Material and labor cost increase
« Energy use increase
+ Resource efficiency impact (wasteful)
Efficient framing can save:
Up to 30% in framing material and labor
Up to 5% in heating/cooling cost
Better framing includes:
more efficient use of conventional framing
(e.g. 16”oc studs)
var%/ing degrees of advance framing
techniques (where applicable).
Thermal bridging impact is reduced or
even negated depending on how wall is
insulated (cavity vs. exterior insulation)
Framing factor = % of solid wall area occupied by framing

§I$_ IBS Education | f W © #BS2024
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IRC on Efficient Wall Framing (Studs)

TasLs Re2315)

R602.3 Stud Options: X TEARRWALS RN WALE
244@24"0c — supporting roof only R | e M
2x6@24"oc - supporting roof + 1 floor

i

oo (SRS Wi | e
s ey e oo

2x3@16” — interior non-bearing partitions ?

2x5@24"oc — perhaps optimal for many EEEd - - EO

exterior walls (but not in common use — ] B G ]

may require volume purchase from mill) ? S| w u 16 u
G

Goal — use only what is required for the Fon I Linl— 25 4 1 foo = 304 S

2/9/2024

building condition & coordinate decision "
with other factors (e.g., some sheathing o Sl o be e i v
and sidings may be limited to 16”oc or © Bemait 2 o e
require “up-sizing” to work with 24"oc Notes:
studs, etc.) 1. Single top plate is permitted, but with limitations (floor/roof and wall framing
must be aligned and use of metal splice plates) — Not worth the hassle?
2. 2-stud comers w/clips or wood cleats also permitted; may not be worth it if
exterior insulation used. It also an important area for cladding and trim attachment
(highest wind load at corners) and interior GWB attachment for bracing.

BS. IBS Education | f W © #8524

IRC on Efficient Wall Framing (Headers)

* R602.7 Headers

+ R602.7.1 Single member headers jg;g;:;,»;'gj::;,w;“r;;ﬁ_ﬁwnw\
+ R602.7.2 Rim board headers O M B0ARD NEADER SLIES Pl
+ Double 2x flatwise (non-bearing walls) WTH THE HEADER SPhy ?

+ Cost savings plus more energy efficient insulated oo moe
headers TR

AR Ll -

S JacksTUD

cure oz 72
Jrm— RO BOARD HERGER
— A S v
BS IBS Education | f ¥ © #8s24

IRC on Efficient Wall Bracing

« GOAL: Right-size wall bracing and select bracing
method to optimize cost and performance of
overall wall assembly
CHALLENGES TO OPTIMIZATION:
« IRC Section R602.10 is complex — 36J)ages of text,
tables, details, adjustment factors, and math
« There are no “simple” solutions — all bracing
methods must be shown to comply with the code for
a given building configuration anddesign condition
« Large buildings, high wind/seismic, large open
spaces, and [ots of window/door openings
« Layout of interior walls/spaces can help economize
bracing strategy (or be necessary to make it work)
BENEFITS: Code provides a lot of flexibility to
olatlmlze use of any given bracing method (or
alternative bracing’methods)

BS. IBS Education | f ¥ © #8sz24
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Wind Uplift Load Path is Critical!

* Many building collapses related to
wind may look like bracing failures,
but are actually initiated by failures of
wind-uplift load path.

« 2021 IRC addresses this by requiring
a continuous wind-uplift load path in
coordination with wall bracing (see
Sections R602.3.5 and R802.11).

Consider labor and material cost

savings of using long self-drilling

wood screws (see image).

Image Sources: Institute for Business and Home
Safety (as published in HUD Durability by Design,
2nd Edition and also HUD Safer, Stronger Homes)
and Simpson Strong-Tie.

o WaComectan

Long wood screws, metal straps & brackets, etc.

2/9/2024
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Steps 182 — ID BWLS per story

ij = Step 3 - Select BMs
i for each BWL

i)

Repeat for each Brace Wall Line (BWL)
on each story

Stepwise Accounting Process

(think IRS 1040 form without TurboTax or instructions)

Steps 788 —
Check BWP
Steps 586 — layout and
Seios i Factors
ep 4 —Bracing  and Check vs. Bracin
P o e 9 orage details

i

W r

IBS Education | f W © #BS2024

= 500 ib salet
hold- i

Ceam)y

Example

House

Plan &
BWL
Layout

gucation | f W © #852024
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Code Compliance Accounting Sheet (partial copy)

ST AT e I B
| e spces e’ o | R | Giie | complyoin
o o= o rnita .
A o
g Tochet
(o)
o
+ May need to iterate to
find optimal design
Roofany | 7| | S| se | S| e | o o o | gmeze |+ May need to engineer
L some portions
& + May need to shift
i | o0 | heoemy |z | e | G es | NG| L | o | o o some windows/doors
or interior wall lines
+ May need to consider
a proprietary brace
o | o | mwrow | o | o | S| e | SR | g8 | o o o *+ May need to get help!
s o 15 | i
Sourcet IRC Wall Bragi builflers, designerg, and plan reviewers
h dbuildingtech.com/rr/1501-01

BS. IBS Education | f ¥
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Different views of the world of walls?

wareenbuldingady

(5) ey s ot Caids—Nerath Goleae, Rocheter N (iaedis comons)
« Minimum bracing requirements rule the wall area!
« But, everybody seems to want their product continuous...
« Continuous structural sheathing
« Continuous insulation
* What next?...Continuous windows?
« Balance is achieved in smart, code-compliant designs.

IBS Education | f #1BS2024

Help is herel Edit Project: Lake House Ranch Spec
(Turbotax for wall bracing) L

« Anew IRC bracing free on-line

calculator as just been released to "
aid in complying with the IRC wall TS
bracing provisions and o
documentation for code e es -
compliance. s g N
cmnmasps 3

« Also helps optimize design for S 5
building and energy code S .
compliance.

https://www.continuousinsulation.org/calculators

IBS Education | f

#1BS2024
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o Appications
S uting

Additional Resources: FACTS=

. N . d” Wall Bi

« IRC Wall Bracing: A Guide for Builders, e A

Designers and Plan Reviewers

https://www.appliedbuildingtech.com/rr/1601-01
« Residential Structural Design Guide —
2000 Edition
https://www.huduser.gov/publications/pdf/res2000_1.pdf
“Right-Sized” Wall Bracing (FACTs sheet)
https://www.continuousinsulation.org/resources/facts
SIMPSON Strong-Tie, Wall-Bracing-Length
Calculator

g &
g Sheathing (FPIS)
Suses

2/9/2024

https://www2.strongtie.com/prodt ongwall/ g

[intro.asp

Wood Frame Wall Calculator (energy +
building code integrated thermal & moisture
control) https://www.continuousinsulation.org/wood-wall-
calculator

BS. IBS Education | f ¥
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Leveraging Wall Insulation for Optimum Value

It is important to understand the nexus of structural efficiency, moisture control, and
energy efficiency — there are opportunities to leverage and optimize interactions for
cost savings and robust performance.

i

BS. ] IBS Education | f W © #8s2024

Insulation for Energy Code Compliance

IECC Residential Provisions
Tables R402.1.2 & 402.1.3

J— Wood Frame Walls
mate Zone 2018 IECC
R13 Ri3or RO+
0. 1and2 ©0084) (1-0.084)
R20or R13+5ci
s or RO+15ci
(U-0.060)
R20 or R13+5ci
exceptManme | 2S00
Prescriptive cavity only, Ci only, and Hybrid
5 and Marne & R30 or R20+5ci . : - H
or R13+10cior options available for all climate zones in 2021
° R20+5cior o IECC
R13+10ci (0048) + Can also consider UA trade-off or other
7ands (U-0.045) performance paths (ERI, whole building modeling)

Need to consider impact on moisture control
whether making insulation trade-offs or not

IBS Education | f

#1BS2024
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Three Basic Methods for Insulating
Light-Frame Exterior Walls

1. Cavity insulation only (traditional method)

2. Cavity il ion + il (common choice for
high-performance frame walls) _Use FP.IS as
. continuous insulation
3. Continuous insulation (ci) only (provides the “perfect wall” (1stfunction)

approach for maximum thermal and moisture control performance)

CAVITY INSULATION ONLY CAVITY + CONTINUOUS HYBRID 1

INTEROR VAPOR RETARDER FPIS RVALUE (R6) (S REGUIRED) FPIS RAALUE (Re) (45 REQUIRED)
. [CLASS 11 OR 1) A5 REQUIRED EwpTy GANTY
o)) - (CAVTY INSULATION REAALUE () c
s NeT peRIt - o2 INTERIOR VAPOR RETARDER NOINTERIOR VR
=g {GLASSL 1L ORW)AS RECURED —— STRUGTURAL SHEATHING (AS REQUIRED
| ALL ‘CONTROL LAYERS' (RS AB VR, and
ovesuieave - sone RVALUE) O THE EXTERIOR SI0E

‘SDING, WRB, SHEATHIG, 4B ‘SEPARATE WR (F FPIS NOT USED AS WRS)

Note Arangenent
- s el and s

IBS Education | f

#1BS2024

2/9/2024

RULE #1 of 3 (Vapor Control) T

Moisture Control for Wall Assemblies:

Building Robust Walls with Foam Plastic Insulating - i |
Sheathing (FPIS) Continuous Insulation (ci) i

andenerg code reqrements forcontrucus

RULE #1: Keep Water Vapor (Humid Air) Away from Cool Surfaces!
win moce g code  eroen o conve ouvers
s i e wames s

) Wl with R20 cavity inulaton oy consistenty
experencing wetOf

s e e pertas s00
Fros et

e e

2 e

Use FPIS ci to
control water vapor
(2" function)
IRC Section R702.7

\ ke s epmgm

ht ontinuousinsulation.org/resources/fac u

IBS Education | f W © #BS2024

STEPS FOR CODE-COMPLIANT USE OF WATER
R RETARDERS and Foam Plastic nsulating
hing (FPIS) Continuous

3-Step Guide for
Water Vapor Control

Code Compliance
(based on 2021 IBC/IRC)

Satisfies Rule #1 of 3 — Keep
Water Vapor Away from Cool
Surfaces

https: continuousinsulation.org/resources/quick-guides

BS. IBS Education | f ¥ © #8sz24
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Rule #2 of 3 — Air Control

RULE #2: Minimize Air Leakage! . mmmm——
Leakage of moist ir from the indoors or outdoors into or e

through a building assembly can easily override the func- O

ion of vapor retarders. Minimize sir leakage by following | Sie e
and sealing ofjoints and gops. Is not just an encray code | FPIS of as air barrier if

concern (although it does save a ot of energy).

rd i
When RULE #1 is followed and the FPIS ci is installed per (3 function)

Figure 3 &5 a code compiant air_barrier, walls are less or e
‘vulnerabie to the consequence of air leakege for o rea- e 1 e
‘sons: (1) the FPIS <i will help limit air infiltration from the use GWB as air-barrier § "
exterior (especiall if it is also used as the WRE system, see and also as wall R [ el
RULE #3), and (2) it will also reduce the potential for moist A 5 1
air o be adsorbed by moist i bracing (3 functions) [ e
materials inside the wall bacause it controls the tempera- = e
ture of those materials. Find more information on use of s | SR ———
FPIS 35 an air barrier here. == : o
i inuousinsulation.org/t cts-ci )
m[Figure 3] FPIS clInstalled as an air barrier
[Rairs] exterlor sheathing.

#1BS2024

Rule #3 of 3 — RULE #3: Avoid Rain Water Intrusion!

. Most importanty, keep rain water out of walls by proper

Ra in Wate r use of cladding, drainage, watsr-resistive barrier (WRE),
and flashing as required by the building code and good
practice. Many FPIS ci products can be used as 2 code-

Control approved WRE system when installed in accordance with
the manufacturer's installation instructions. Approved FFIS
WRB systems use durable joint treatments (e.g., joint tapes)
and flashing materials (.., adhered or fluid-applied flex-
ible flashings) as shown in Figure 4 FPIS WRB systems
are subject o some of the most stringent wall assembly
water-resistance test requirements. Find more information
on FPIS WRB systems here,

Use FPIS ci as - :
WRB (4 function) ! , ¢

¥
1li

M [Figure 4.|FPIS WRI

B using Joint nd flashi
refer to manufacturer Installation Instructions for spectfic detalls.

#1BS2024

“Cheat Sheet”

Integrated,
Code-
Compliant
Moisture
Control

25



Help is here!

Wall Assembly Inputs Output

1. Blldng/ Eneegy o & Yesr

« Simplified energy & water vapor
code compliance

Energy Code Thermal Check

.t Fnt et Do O
« Implements R-value and U-factor P
checks per [IECC & ASHRAE 90.1 s v

Vapor control check per IBC/IRC
(including insulation ratio and
permeance ratio checks)

Flexible, More Solutions than Code,
More Precise

et e s

Wood and Steel framing s -
. ExtrtorContns sation

« 3-minute wall design and i

optimization (or compliance check)

5 Exterior Sheathing

https:

sinsulation.org/calculators

BS. IBS Education | f W © #8524
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Foam Plastic Applications
for Btter Bulding

Optimize framingand FACTS

energy code compliance e E——

. " . . Getting the Most Bang for Your Buck with Foam Plastic
COntanOl_JS Iy.jsu'a“on.enablss use of 2x4 Insulating Sheathing (FPIS) Continuous Insulation
construction in cold climates
(conventional 16”oc or 24"oc)

« Could be considered a 5™ function of
FPIS ci

Is it time to consider returning to a modern version of 2x4 walls?

' [Table T Comparison of 216 and 244 WallConstruction’

CONCLUSION: A “hard dollar” approach

3

must consider and optimize interaction of

structure, moisture, and energy efficiency

I

1

pE—

- by f I
functions of walls and specified materials I

while complying with both the building

code and energy code

I
I
This is a challenging task, but once done I

it can yield cost-saving with at least

|
I
I
Il
I
I
I
T
L
Il

equivalent if not better performance than I

minimum code. =1

https://www.continuousinsulation.org/resources/facts

BS. IBS Education |

#1BS2024

C. “Hard Dollar” Parting Thoughts

» Window & Door Installation Coordination

« Cladding Specification and Installation Coordination
« Maximize Multi-functional Material Capabilities

* Rediscover some of the good ol ways of building?

IBS Education | f

#1BS2024
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Optimize Integration of Wall

with Windows & Doors

“Inny” (recessed) window &  “Outty” (flush) window
trim/flashing extension (simplest detailing)
https:

w.continuousinsulation.org/applications,

For additional information, refer to:

2/9/2024

IBS Education | f W © #2024

Optimize Cladding
Installation

Refer to attachment :

schedules in IRC Attach cladding or
Section R703.15 and furring to studs

Quick Guide

Attach cladding or
furring to WSP

-connections

IBS Education | f #1BS2024

Quick Guide for Vinyl
Siding Over FPIS ci

« Based on IRC Section R703.11.2
« No difference in install except longer siding
fastener
+ Where foam sheathing installed under or
i)ver a separate wind resistant sheathing
ayer

« Where foam sheathing is the sole exterior
sheathing:
+ Requires foam sheathing wind pressure

‘CODE-COMPLIANT VINYL SIDING.
APPLICATIONS over Foam Plastic Insulating
‘Sheathing (FPIS) Continuous Insulation (cl)

rated per code (FS100 standard) — see
manufacturer

+ Requires vin¥\ siding wind pressure rating
mer

enhancemen
« Not needed where foam is separatel
attached to resist wind load per FS 100

standard (e.g., structural cap fasteners)
hitps://www.continuousinsulation.org/resources/quick-guides

IBS Education | f #1BS2024
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Consider Multifunctional Materials

 Multi-functional material application is an important part of
optimizing performance and construction costs (labor vs. materials)
« If using gypsum interior finish, why not put it to work for other functions?
« If using cavity insulation, why not put it to work for other functions?
« If using continuous insulation, why not put it to work as wall bracing?
« If using vinyl siding, why not put it to work as continuous insulation?
« This is particularly cost-effective if the material is being used
anyway for its primary (or commonly understood) function.

2/9/2024

§I$_ IBS Education | f W © #IBs2024

Multi-functional use Gypsum Panels

Taste sz 03 —ceninues
s REGUREMENTS SASED O WD €80

* Interior finish

« Interior thermal (fire) barrier
» Wall bracing (see IRC table)
« Sound deadening

« Air barrier

« Class Ill vapor retarder (with
appropriate paint specification)

R T *1

IBS Education | f W © #BS2024

Multi-functional Use of SPF

* Insulation

« Air sealing

* Air barrier

» Adhesive

» Enhanced wall
structural properties

https://www.americanchemistry
com/industry-groups/spray-
foam-coalition-sfc

§I$_ IBS Education | f W © #BS2024
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FPIS structural insulating sheathings

« Multi-functional Sheathing
(Structural sheathing + FPIS ci +
WRB + AB + Vapor Control)

* 5in 1 products
« Several code-approved products

§I$_ IBS Education | f W © #IBs2024
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Multi-functional Panelized Construction

§I$_ IBS Education | f W © #BS2024

Multi-functional Insulated Cladding
Applications

www.progressivefoam.com www.kingspanpanels.us

§I$_ IBS Education | f W © #BS2024

29



LIB - Rediscover the way our grandfathers built?

« Use conventional 3-coat stucco as siding and bracing?
» Use T1-11 (grooved or brd&batten) as siding and bracing?
» Use 1x4 wood Let-in brace (LIB) — or approved metal brace?
« Metal strap braces commonly used on engineered steel frame commercial buildings
+ Metal Brace Manulaclurers USP, Simpson, Tamlyn, etc. (install per manufacturer) — verify
equivalency to
Simple to Use, ot Imited (52 stories, wall it < 10' ow wind/seisrmic)
Great option for small to moderate sized affordable hom

. Don t forget the wind uplift load path!

§I$_ IBS Education | f W © #2024

2/9/2024

Post-frame Construction

« Efficient foundation and
framing/bracing system

« Adaptable (and used) for
homes and businesses

« Commonly thought of as
“pole barn” ag building

« But, these are highly
engineered buildings

hitps:/Awww.youtube.com/walch?v=_XOkPQAWNs
§I$_ IBS Education | f W © #IBs2024
* Questions?
* THANK YOU
§I$_ IBS Education | f W © #IBs2024
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