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Air Barrier Association of America (ABAA) is a Registered Provider with The
American Institute of Architects Continuing Education Systems. Credit
earned on completion of this program will be reported to CES Records for AlA
members. Certificates of Completion for non-AlA members are available on
request.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AlA of any material of
construction or any method or manner of handling, using, distributing, or
dealing in any material or product.




Learning Objectives

Identify building codes and industry standards that guide exterior wall
design.

Select materials and identify sequencing for an appropriate air barrier
and drainage plane location based on project-specific criteria.

Identify common constructability pitfalls associated with exterior wall
components and assemblies and give examples of ways to resolve the
issues.

Create a structured decision-making process and a customized wall
assembly “check list” to select an appropriate assembly based on
project-specific criteria.



Agenda

Code requirements and where to find them.

The four basic barriers and their function:
 Moisture barrier
 Vapor barrier
* Air barrier
* Thermal barrier

Peer review process for specific wall assemblies
 (Case study 1- New construction wall assembly

 (Case study 2 - Existing Building, change in Use group




Code Requirements: Where to Find Them

2015 International Existing Building Code (IEBC) Chapter 5 to determine level of
alterations.

2015 International Building Code (IBC), or amended state building code, to determine
the construction classification type, occupancy group and performance requirements.

- Chapter 3 and Chapter 6, Chapter 14
|dentify the Fire resistance requirements in IBC Chapter 6

2015 International Energy Conservation Code (IECC) to find energy requirements based

on location.
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2015 - |[EBC Code Review: Chapter 5

SECTION 502
REPAIRS

502.1 Scope. Repairs, as defined in Chapter 2, include the
patching or restoration or replacement of damaged materials,
elements, equipment or fixtures for the purpose of maintain-
ing such components in good or sound condition with respect
to existing loads or performance requirements.

502.2 Application. Repairs shall comply with the provisions
of Chapter 6.

502.3 Related work. Work on nondamaged components that
is necessary for the required repair of damaged components
shall be considered part of the repair and shall not be subject
to the provisions of Chapter 7,8, 9, 10 or 11.

SECTION 503
ALTERATION—LEVEL 1

503.1 Scope. Level | alterations include the removal and
replacement or the covering of existing materials, elements,
equipment, or fixtures using new materials, clements, equip-
ment, or fixtures that serve the same purpose.

503.2 Application. Level | alrerations shall comply with the
provisions of Chapter 7.

SECTION 504
ALTERATION—LEVEL 2

504.1 Scope. Level 2 alterations include the reconfiguration
of space, the addition or elimination of any door or window,
the reconfiguration or extension of any system, or the instal-
lation of any additional equipment.

504.2 Application. Level 2 alterations shall comply with the
provisions of Chapter 7 for Level | alterations as well as the
provisions of Chapter 8.

SECTION 505
ALTERATION—LEVEL 3

505.1 Scope. Level 3 alterations apply where the work area
exceeds 50 percent of the building area. |

505.2 Application. Level 3 alterations shall comply with the
provisions of Chapters 7 and 8 for Level | and 2 alterations,
respectively, as well as the provisions of Chapter 9.



Check List

I::} What is the occupancy classification? IBC Ch. 3
What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch.4 Sec C402
What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -

How does sequencing effect constructability? -




|IBC - Chapter 3: Use and Occupancy Classification

) Assembly

) Business

) Educational
) Factory

H) High hazard
S) Storage

) Institutional

M) Mercantile

Residential

Utility

GREEN T CR.
'@ts—r pAnElua

e e e e e e e e N e N

CAMBRIDER. DTREET P




Check List

What is the occupancy classification? IBC Ch. 3
I:> What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch. 4 Sec C402
What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -

How does sequencing effect constructability? -




IBC Chapter 6: Types of Construction

Chapter 6, Section 602:

Types of Construction

- Type | & Il -Structure
of noncombustible materials
(steel and concrete)

— Type lll = Floors, Roof &
Exterior walls are noncombustible.

— Type IV - Heavy Timber

- Type V - Any material permitted by
code




Check List

What is the occupancy classification? IBC Ch. 3
What is the building construction type? IBC Ch. 6 Sec. 602
I::} What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch. 4 Sec C402
What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -

How does sequencing effect constructability? -




IBC Chapter 6, Section 601: Fire-resistance
rating requirements for building elements

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
TYPE | TYPE i TYPE I TYPE IV TYPEV
BUILDING ELEMENT
A B A B A B HT A B
Primary structural frame' (see Section 202) 3° 2" 1 0 | 0 HT 1 0
Bearing walls
Exterior®" 3 2 0 2 2 2 1 0
Interior 3¢ 2° 1 0 | 0 I/HT 1 0
Nm]beaxl'mg walls and partitions See Table 602
Extenor
Nonbearing walls and partitions See
) dg alisancdp “ 0 0 0 0 0 0 [Section| 0 0
Interior 602.4.6
Floor constt:ucuon and associated secondary members 5 2 | 0 ] 0 HT 1 0
(see Section 202)
Roof constx:uctlon and associated secondary members A [be be 0¢ [be 0 HT 1be 0
(see Section 202)




Check List

What is the occupancy classification? IBC Ch. 3
What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601

|:> What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch. 4 Sec C402

What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -
Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -
How does sequencing effect constructability? -




Water - resistive Barriers

1404.2 Water-resistive barrier. Not fewer than one layer of
No.15 asphalt felt, complying with ASTM D 226 for Type 1
felt or other approved materials, shall be attached to the studs
or sheathing, with flashing as described in Section 1405.4, in
such a manner as to provide a continuous water-resistive bar-
rier behind the exterior wall veneer.




Vapor Barriers

1405.3.1 Class I and II vapor retarders. Class I and 11
vapor retarders shall not be provided on the interior side of
frame walls in Zones | and 2. Class I vapor retarders shall

not be provided on the interior side of frame walls in :'/\_ gy

Zones 3 and 4. Class I or II vapor retarders shall be pro-
vided on the interior side of frame walls in Zones 5, 6, 7, 8
and Marine 4. The appropriate zone shall be selected in
accordance with Chapter 3 of the International Energy
Conservation Code.

1405.3.2 Class III vapor retarders. Class Il vapor
retarders shall be permitted where any one of the condi-
tions in Table 1405.3.2 is met. Only Class III vapor retard-
ers shall be used on the interior side of frame walls where
foam plastic insulating sheathing with a perm rating of
less than 1 is applied in accordance with Table 1405.3.2
on the exterior side of the frame wall.
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Air Barriers

(C402.5 Air leakage—thermal envelope (Mandatory). The
thermal envelope of buildings shall comply with Sections
C402.5.1 through C402.5.8, or the building thermal envelope
shall be tested in accordance with ASTM E 779 at a pressure
differential of 0.3 inch water gauge (75 Pa) or an equivalent
method approved by the code official and deemed to comply
with the provisions of this section when the tested air leakage
rate of the building thermal envelope is not greater than 0.40

cfm/ft® (0.2 L/s + m®). Where compliance 1s based on such
testing, the building shall also comply with Sections
C402.5.5,C402.5.6 and C402.5.7.
TABLE C402.5.2
MAXIMUM AIR LEAKAGE RATE
FOR FENESTRATION ASSEMBLIES
FENESTRATION ASSEMBLY M#X(% TEST PROCEDURE
Windows 0.20*
Shding doors 0.20* AAMA/'WDMA/
Swinging doors 0.20* CSAIOILS.2/A440
Sk‘_fllghts - with conden- 0.30 _ o
sation weepage openings " NFRC 400
Skylights — all other 0.20*
Curtain walls 0.06 T
Storefront glazing 0.06 h“to(' 400
Cowmenc gude 100  |ASTME283at157psf
swinging entrance doors (75 Pa)
Revolving doors 1.00
Garage doors 0.40 ANSUDASMA 105,
Rolling doors 1.00 NFRC 400, or
ASTME 283 at 1.57 psf
High-speed doors 1.30 (75 Pa)




Thermal Barriers

SECTION C402
BUILDING ENVELOPE REQUIREMENTS

C402.1 General (Prescriptive). Building thermal envelope
assemblies for buildings that are intended to comply with the
code on a prescriptive basis, in accordance with the compli-
ance path described in Item 2 of Section C401 .2, shall comply
with the following:

1. The opaque portions of the building thermal envelope
shall comply with the specific insulation requirements of
Section C402.2 and the thermal requirements of either the
R-value-based method of Section C402.1.3; the U-, C-
and F-factor-based method of Section C402.1.4; or the
component performance altemative of Section C402.1.5.

2

Roof solar reflectance and thermal emittance shall

comply with Section C402.3.

3. Fenestration in building envelope assemblies shall
comply with Section C402 4.

4. Air leakage of building envelope assemblies shall com-

ply with Section C402.5.

Alternatively, where buildings have a vertical fenestration
arca or skylight area exceeding that allowed in Section
(C402 4, the building and building thermal envelope shall com-
ply with Section C401.2, Item 1 or Section C401.2, Item 3.

Walk-in coolers, walk-in freezers, refrigerated warchouse
coolers and refrigerated warchouse freczers shall comply
with Section C403.2.15 or C403.2.16.




IECC Chapter 3: General Requirements

Section C301
s Moist (A)

v

pal
S
Marine (C)

Warm-Humid
Below White Line

All of Alaska in Zone 7 2

except for the following

Boroughs in Zone 8:

Bethel Northwest Arctic

Dellingham Southeast Fairbanks -

Fairbanks N. Star  Wade Hampton Zone 1 includes

Nome Yukon-Koyukuk Hawaii, Guam,

North Slope Puerto Rico, 1
and the Virgin Islands

FIGURE C301.1
CLIMATE ZONES




TABLE C402.1.3

OPAQUE THEAMAL ENVELOPE INSULATION COMPOMENT MlNPIMEﬂHLBE&ENTE. R-VALUE METHOD*
5 AND MARINE 4

CLIMATE ZONE 1 2 3 4 EXCEPT MARINE [ 7 8
All other | Group R | All other | Group R | All other | Group R | All other | Group R | All ather | Group R | All other | Group R | All ather | Group R [ All other | Group R
Roofs
;‘f::'; ‘;f;;i“;;'} B-20ci | R-25ei | R-28i | R-25ei | R2Sei | R25ei | R-Mei | R-3M0ei | R-30ei | R-3ei | R30ei | R-3ei | R-35ei | R3S | R-35d | R-3%i
Metal build ines F-1%9+ B-19+ - 1%+ B-19+ - 1%+ B-19+ [-19+ B- 149+ - 1%+ B-19+ R-25 + B-25 + F-30 + B-30 + B-30+ B-3 +
ngs F=-11LS [ R=11LS | RILLS | B=lILS | R=l1 LS | B=l 1 LS [ R=l1 LS | BR=lI LS J R=l I LS | B=lI LS B=11 LS | B=1 1 LS | R=11 LS | B=11 LS | B=II LS | R=I1 LS
Attic and other R-3% R-1% R-38& R-3K R-1% R-3K R-38& R-3K R-38& R-49 R-49 R-49 R-49 R4 R0 R-49
'Walls, above grade
Mass B-5Tei" | B-5Tel® | B-3.T0° B-T fi B-T i B-9 5¢i B95ei | B-1ldei §B-114ei | B-133ci | B-133ci | B-152¢ci | B-1520i | B-152i | B-25¢i B-25¢i
Metal building 134 R-13+ | RI3= | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | B-13+ | B-13+ | R-13+ | R-13= | R-13+ | R-13+
il DUdImg Rb5¢i | R-6.5¢i | R-65¢i | R-13¢i | R-65¢i | R-13¢i | R-13¢i | R-l3ei | R-13a¢i | R-13ei | R-l3ei | Rel3ei | R-l3ei | R-195¢i | R-13¢i | R-19.5¢i
Metal famed R-l3+ | R-13+ | R-13+ | B-13+ [ Rz R-13+ | R-13+ | B-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ B-13+ [ R-13+ | R-13+
il frame R-Sei R-5ci R-S¢i | R-TSei | R-7%i | R-7.5¢i | R-75¢ | R-TSei | R-75¢i | BTS¢l | R-7.5¢i | R-T5ci | R75¢i | Re15.60i | R-T.5¢i | RIT Sci
Ral3+ | Ra13+ | Rel3+ | Re13+ [ Re13+ RI3+ RI3+
Wood framed and Rel3+ | Relds | Rel3+ | Relds f Rel3e | Relds | Relds | Reld= 4 Rel3=d posi b pase | Re7isei | R75¢i | R-Tsei | R-15.6ci | R-15 60
-3 Ecior [ B-3 Boior |R-3,8c1or | B-3 Ecior | B-3 Baor |RB-3, 801 or | B-3 Beior | B-3 Boror | B-3,801
other R0 R R0 R0 B30 R R0 R0 or f-0 or B-200 Jor B-20+ | or B-20 or B-24 or B-2{) or F-2) or B-21)
+R-3Bei ) B-3Bc |[+B-3Rci| +R-3Eci |+ B3 Bei |+ B-10ei |+ B-10i
Walls, below grade
Below-grade wall? MR MR MR | MR MR | MR | R-75¢ | R-7T5¢i | R-7.5i | R-75¢ | R-75a | R-7.5¢i | R-10ci | R-lici | R-10ci | R-12,5¢i
Floors
Mass® M NR R-63¢i | R-B3ci | R-lbei | Relfei | R-l0ei | R-104ci | R-10¢i | R-125i | R-12.5¢i | R-12.5¢i | R-l1%¢i | R-16.7ci | R-l5¢i | R-16.Tci
Toist/framing MR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30° R-30" R-30" R-30° R- 30"
Slab-on-grade floors
B-1for | B-10for § B-10fr | B-10tor § B-10tor | B-15tor | B-15 for | B-15 for | B-15 tor | B-2) for
Linheated slabs MR NE, MR MR MR NR 124 below | 24* below | 24" below |24 below | 24" below | 24* below | 24" below [ 24 below | 24* below [ 24" below
Heated slabs R-7.5 for | B-75 for | B-7.5 for | B-7.5 for | RB-10 for | B-10 for | R-15 for | B-15 for | B-15 for | B-15 for | B-15 Gor | B-20 for | B-20 for | B-20 Gor | R-20 for | B-20 for
watled =l [ 2" below | 12" below [ 12" below [ 12" below | 24" below | 24" below | 24" below | 24" below | 36" below [ 36" below | 36" below [48" below | 24" below |48" below 48" below | 48" below
Opague doors
Monswinging R<475 | R475 | R-475 | RaATS | R4AT5 | R-475 | R-475 | RATS R<475 | R-a75 | R-475 | R4ATS [ R475 | R-478

\R-4.75 | R-4.75 )




OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD™®

TABLE C402.1.4

CLIMATE ZONE 1 EXC EF‘T4MA RINE AND Mj RINE 4
Allether | Group R | All other | Group R | All ether | Greup R | All other | Graup B | All ather | Group R [ All ather | Groaup R | All ather | Group R | All ather | Greup R
Roofs
Ineulation entitely | (0,048 | U-0.039 | U0039 | 10039 | U-0.039 | U0039 | U-0032 | U0032 | U-0032 | U-0032 | U0032 | U-0.032 | UDO2E | U026 | U-0028 | U028
Metal buildings L0044 | U-00035 | U-D035 | L0035 | U035 | U035 | L0035 | U-0035 § L0035 | U-0035 U003 | U003 | U002 | U02s | U-0029 | U002
Attic and other U-0027 | U-0027 | O0027 | 00027 | U-0027 | U027 | U-o027 | o027 | o-o0z7 | - o002 | oo | U902 | vzt | u-o021 | uhn3
Walls, above grade
Mass LROLS L | U-00181 | D001 S | D023 | U-0023 | U004 | U-00104 | U-00%0 § L-000 | U-0.080 [§ U080 | LHOOTL | U007 | U061 | U-0061 | L0061
Metal building LROuaTs | U-000s | D00 | -0 | 00 | L0052 | L0052 | D005 § U-0082 | D-0052 8 U052 ) LHO052 ) L0052 | 00349 | L-0052 | LI003Y
Metal Framed LLOOTT | L=0077 | UD077 | U064 | U064 | U0064 | U=0064 | U-D064 § L0064 | U0.064 [ U064 | LR005T | L0064 | U0052 | U0045 | UD045
:':lﬂf“ (ramed and L0064 | U-0064 | U006d | Ce000e4 | U-00064 | UD064 | L-0064 | U-0064 | LH0064 | UD0ed | U005 | U-0051 | U005 [ U001 | U-0udse | UD03s
Walls, below grade
Below-grade wall” C-1 040 | OC-11a0F ) O-1 10F | O-1 a0 | O-1140% | O-1 0400 | O | C-000es g O-00008 | Oty @O0 | C-0nrse | O | C-00m2 | CADDeT ) -0
Floors
Mlanss? U322 [ DD 3dy | U007 | U-0087 | U-00% | U907 | L0076 | U007 | U-0074 | U-0064 ) U-0064 | UR005T | U055 | UQ051 | U-D055 | U005
Joist/Framing U-0066° | 0066 | U0033 | U-0033 | U-0033 | U0033 | U-0033 [ 00033 | U-0033 | U-0033 JU0033 [ 0-0033 | UD033 | U033 | U-0033 [ UD033
Slab-on-grade floors
Unheated slabs FO7% | FOT3 | F073 | FO7¥ | F-073 | FOTY | FO54 | FOs | F054 | FO54 8 F-05 | F-052 | FO40 | F-040 | FO40 | FE040
Hemed slabs’ F-43,70 F41.70 F-1, 7 F-1, 7 F4). 7 F-41,7i) F41 45 F-1.465 F-{.65 F41 635 F-1, 58 F41 58 F41.55 F-{1,55 FA1 55 F-1.55
Opaque doors
Swinging L-.al Udal L-dal Ul Lhal U-Dal Uil Lol \ L-0.37 L4037 LL0.37 U037 L4037 L-0.37 U037 037




Check List

What is the occupancy classification? IBC Ch. 3

What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,

IECC Ch. 4 Sec C402

::> What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -
How does sequencing effect constructability? -




IBC Chapter 14: Exterior Walls

Section 1402: Definitions

« Adhered masonry veneer. * Fiber-cement siding.

« Anchored masonry veneer. * High-pressure decorative exterior grade

«  Backing. compact laminate (HPL).

e Exterior insulation and finish  High-pressure decorative exterior grade
systems (EIFS). compact laminate (HPL) system.

e Exterior insulation and finish  Metal composite material (MCM).
systems (EIFS) with drainage. .

Metal composite material (MCM) system.
* Polypropylene siding.

* Porcelain tile.

* Veneer.

* Vinyl siding.
 Water-resistive barrier.

 Exterior wall.
* Exterior wall covering.
* Exterior wall envelope.
 Fenestration.




IBC Chapter 14: Exterior Walls

Section 1403: Performance Requirements

1403.5 Vertical and lateral flame propagation. Exterior
walls on buildings of Type I, II, I or IV construction that are
greater than 40 feet (12 192 mm) in height above grade plane
and contain a combustible water-resistive barrier shall be
tested in accordance with and comply with the acceptance
criteria of NFPA 285. For the purposes of this section, fenes-
tration products and flashing of fenestration products shall
not be considered part of the water-resistive barrier.

Source: Robyn Feller, (No date). NFPA 285 Fire Test [digital image]. Retrieved from
https://continuingeducation.bnpmedia.com/courses/owens-corning/mineral-wool-as-a-
continuous-insulation-solution/5/




Case Study 1 -
New High School Wall Assembly Design

e Location: Massachusetts
e Building Use: High School

* Building characteristics:
e 3-story building average height of 46'.
« 360,000 square feet

e Structural steel framing, poured
concrete floor slabs and metal stud
framed exterior walls

 Type of wall assembly: Open joint fiber
cement cladding, Plastic foam insulation

* Client objectives: Reduce HVAC equipment
and operational costs, simplify construction




Check List

I::} What is the occupancy classification? IBC Ch. 3

What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch. 4 Sec C402
What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -

How does sequencing effect constructability? -




IBC Code Review

 Chapter 3, Section 305
Occupancy classification:

Educational Group E occupancy
includes, among others, the use of
a building or structure, or a portion
thereof, by six or more persons at
any one time for educational
purposes through the 12th grade.

 Chapter 6, Section 602
Building Construction Type:

High School Construction type is categorized as
Type |IB,

“Types | and Il construction are those types of
construction in which the building elements
listed in Table 601 are of noncombustible
materials, except as permitted in Section 60,
Combustible Material in types | and |l
construction and elsewhere in this code.



Check List

What is the occupancy classification? IBC Ch. 3
What is the building construction type? IBC Ch. 6 Sec. 602
I::} What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,
IECC Ch. 4 Sec C402
What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -

How does sequencing effect constructability? -




TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
TYPEI TYPE lI TYPE I TYPE IV TYPEV
BUILDING ELEMENT
A B A ,B\ A B HT A B
Primary structural frame' (see Section 202) 3? 2" 1 ( 0 ) 1 0 HT ] 0
Bearing walls =
Exterior® 3 2 | 0 2 2 2 | 0
Interior 3 2° | 0 1 0 I/HT 1 0
Nonbearing walls and partitions See Table 602
Exterior )
Nonbearing walls and partitions See
) dg alis ancp “ 0 0 0 0 0 0 |Section|] 0 0
Interior 602.4.6
Floor canstt:uclmn and associated secondary members 5 2 l 0 | 0 HT | 0
(see Section 202)
Roof constl:uctmn and associated secondary members Uk [be [be 0f [be 0 HT [be 0
(see Section 202)




Check List

What is the occupancy and classification?
What is the building construction type?

What are the fire code requirements?

What functions are needed in the wall system?

What are the requirements for materials that
perform these functions?

What materials can perform these functions?
Confirm compatibility of materials
Assign sequence for materials

Can functions be combined to simplify the system?
How does sequencing effect constructability?

IBC Ch. 3
IBC Ch. 6 Sec. 602
IBC Ch. 6 Sec. 601

IBC Ch. 14 Sec 1404,
IECC Ch.3 Sec C301.1,
Ch 4 Sec C402

IBC Ch. 14, and reference
sections



|[ECC and IBC Code Review

m Chapter 3 m Chapter 4,
Figure C301.1, South High School is Section C402, Building Envelope Requirements
located within Climate Zone 5 - Table C402.1.3 the minimum required

R-Value for metal framed walls is R-13
cavity insulation plus R-7.5 continuos

whelt e Mok () b insulation.
L7 : - (€402.1.3, minimum composite panel
i st thickness shall be 2.17, including 5/8”
e B O O it 6 plywood and a minimum of 2”7 closed-
R e T cell spray foam with a R-value greater

than R-6.5 per inch must be used for
interior cavity insulation

sovwnee @ Per 2015 IBC Section 1405.3.1 “...Class | or
|l vapor retarders shall be provided on the

| of Alaska in Zone 7 2 . . . .
oo mZone 8 interior side of frame walls in Zones 5, 6, 7, 8
thel Northwest Arc!
Southeast Fairbank: H ”
e, sar - face gl Forey ot and Marine 4.
rth Slope Puerto Rico, 1
and the Virgin Island
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Check List

What is the occupancy and classification? IBC Ch. 3

What is the building construction type? IBC Ch. 6 Sec. 602
What are the fire code requirements? IBC Ch. 6 Sec. 601
What functions are needed in the wall system? IBC Ch. 14 Sec 1404,

IECC Ch. 4 Sec C402

::> What are the requirements for materials that IBC Ch. 14, and
perform these functions? reference sections

What materials can perform these functions? -

Confirm compatibility of materials -
Assign sequence for materials -

Can functions be combined to simplify the system? -
How does sequencing effect constructability? -




IBC Chapter 14 Exterior Walls

Section 1403: Performance Requirements

1403.5 Vertical and lateral flame propagation. Exterior
walls on buildings of Type I, II, IIT or IV construction that are
greater than 40 feet (12 192 mm) in height above grade plane
and contain a combustible water-resistive barrier shall be
tested in accordance with and comply with the acceptance
criteria of NFPA 285. For the purposes of this section, fenes-
tration products and flashing of fenestration products shall
itot be considered part of the warer-resistive barrier.




IBC Chapter 14 Exterior Walls

Section 1403: Performance Requirements

1404.10 Fiber-cement siding.
Fiber-cement siding shall
conform to the requirements of
ASTM C 1186, Type A (or ISO |
8336, Category A), and shall be
so identified on labeling listing
an approved quality control
agency.

1404.13 Foam plastic insulation.
Foam plastic insulation used in
exterior wall covering assemblies
shall comply with Chapter 26.



IBC Chapter 26 Plastic

Section 2603: Foam Plastic Insulation

m 2603.4 Thermal Barrier

“foam plastic shall be separated from the
interior of a building by an approved
thermal barrier of ¥2” inch gypsum
wallboard or a material that is tested in
accordance with and meets the
acceptance criteria of both the
Temperature Transmission Fire Test and
the Integrity Fire Test of NFPA 275.”

m 2603.5.4 Flame spread and smoke developed
indices,

“Foam plastic insulation, exterior coatings and
facings shall be testes separately in the thickness
intended for use but not exceed 4 inches and shall
each have a flame spread index of 25 or less and a
smoke-developed index of 45 or less as
determined in accordance with ASTM E84 or UL

723.



Occupancy classification?

Building construction type?

Fire code requirements?

What functions are needed in
the wall system?

Requirements for materials
that perform these functions?

IBC Ch. 3
IBC Ch. 6 Sec. 602

IBC Ch. 6 Sec. 601,
Ch. 14

IBC Ch. 14 Sec 1404
IECC Ch.4 Sec C402

IBC Ch. 14, Fiber
cement

IBC Ch. 2, Foam
plastic insulation

IECC Sec C402.1.3,
Composite panel

E - Educational

Type 1IB

O hour fire rating
NFPA 285 compliant

Water Barrier- ASTM D226

Vapor barrier - Class | or

Thermal Barrier - R-value 7.5 continuous
insulation and 13 cavity

Air barrier - .06 CFM/sqft

ASTM C 1186, Type A

Thermal barrier of ¥2” inch gypsum wallboard
Flame spread index of 25 or less,
Smoke spread index of 45 or less.

ASTM E84 or UL 723.

Min. panel thickness of 2.1”, min. 2”7 of SPF,
interior cavity R-value greater than R-6.5 / in



Type A Wall Assembly

| - Water Barrier

FIBER CEMENT PANEL/ MCM PANEL (SIM) —————=

EBLACK BULK WATER CONTROL WRB }

3" POLYISO INSULATION, FOIL FACED

_"%“____'_

CONTINUOUS LIQUID APPLIED AIR BARRIER .
g _ Thermal Barrier

iiELREA]

|
FIBER CEMENT HAT CHANNEL FRAMING — _|r

|

|

Vapor Barrier

1/2" EXTERIOR GYPSUM SHEATHING

8" METAL STUD WALL FRAMING %n:

R-19 BATT INSULATION |
5/8" GYPSUM WALL BOARD TYPE X |

= Air Barrier

I II;||'4||._\

5,.“;8"'/’




Type A Wall Assembly
: : ’

L Water Barrier

| |

FIBER CEMENT PANEL/ MCM PANEL (SIM) .l |
|
[

EBLACK BULK WATER CONTROL WRB 3

|
3" POLYISO INSULATION, FOIL FACED HHE - .
I l- 1\’5
CONTINUOUS LIQUID APPLIED AIR BARRIER - :
3 NN—— —+ Thermal Barrier
_| & L R
FIBER CEMENT HAT CHANNEL FRAMING — - < -
| 1|
| INRELNRT SLURRS i § '
1/2" EXTERIOR GYPSUM SHEATHING an: , " 1 Vapor Barrier
8" METAL STUD WALL FRAMING | | I
R-19 BATT INSULATION | "
.
= /ol A/ = ; - - . .
5/8" GYPSUM WALL BOARD TYPE X j -1 Air Barrier
| L= H'_||
1 II,-"I_I,”-- 3" 8"
1

\ I _#"'2" 5;’;8"'/




Type B Wall Assembly

FIBER CEMENT PANEL/ MCM PANEL (SIM) N i j'_\‘: Water Barrier

BLACK BULK WATER CONTROL WRB
POLYISO INSUL BONDED TO FRT PLYWOOD

N1 RATRT RRTRRTLNNTINN | N1 )

Thermal Barrier

.062 PERFORATED ALUMINUM INSECT

SCREEN

FIBER CEMENT HAT CHANNEL FRAMING
AND GIRT SYSTEM
1/2" EXTERIOR GYPSUM SHEATHING

_[I___J% —

|
\‘
—|
L

xg -1 Vapor Barrier

8" METAL STUD WALL FRAMING
2" SPF INSULATION
5/8" GYPSUM WALL BOARD TYPE X

=1 | Air Barrier

—

(N

.I ;__-'4”_‘ 3 5,.'I8" 8Il
[N / \J [ Al I fan ! /
3/4% 3/4 /2 5/8"




Constructability Considerations

How does the wall assembly
transition to maintain continuity?

How many times will the wall
assembly be accessed?

How will the materials selected
effect sequencing?

What are the exposure limitations
during installation?

How many trades will be
involved?

How accessible is the assembly
to fix repairs if needed?



Case Study 2 - Existing Mill Building

* Location: Massachusetts
e Original building purpose: Mill building
* Building characteristics:
e Existing 4 story mill building
 Builtinthe 1950’s

 Type of wall assembly: Mass masonry exterior walls

 C(Client objectives:
 Change use group of building to accommodate new use as a Growth facility.
 Maintain 77°F for interior spaces
 Maintain 75% relative humidity




Existing Conditions

W

¥
{ao o




Existing Observations

Deteriorating mortar at exterior wythe walls
Deteriorating/ spalling brick

Spalling masonry

Pealing paint

Rusting window frames

Site Investigation

Perform invasive exploratory at key locations
Test for hazardous materials
Document existing conditions



2015 - IEBC Code Review

Classification of Work Chapter 5
* Alteration Level 1 Chapter 7

e Alteration Level 2 Chapter 8

* Alteration Level 3 Chapter 9

SECTION 505
ALTERATION—LEVEL 3

505.1 Scope. Level 3 alterations apply where the work area
exceeds 50 percent of the building area.

505.2 Application. Level 3 alterations shall comply with the
provisions of Chapters 7 and 8 for Level | and 2 alterations,
respectively, as well as the provisions of Chapter 9.

SECTION 504
ALTERATION—LEVEL 2

504.1 Scope. Level 2 alterations include the reconfiguration
of space, the addition or elimination of any door or window,
the recontiguration or extension of any system, or the instal-
lation of any additional equipment.

504.2 Application. Level 2 alterations shall comply with the
provisions of Chapter 7 for Level | alterations as well as the
provisions of Chapter 8.

SECTION 505
ALTERATION—LEVEL 3

505.1 Scope. Level 3 alterations apply where the work area
exceeds 50 percent of the building area.

505.2 Application. Level 3 alterations shall comply with the
provisions of Chapters 7 and 8 for Level | and 2 alterations,
respectively, as well as the provisions of Chapter 9.



2015 - IBC Code Review

SECTION 306
FACTORY GROUP F

306.1 Factory Industrial Group F. Factory Industrial Group
F occupancy includes, among others, the use of a building or

Chapter 10 Change of Occupancy

¢ (S'j-) Sto rage structure, or a portion thereof, for assembling, disassembling,
fabricating, finishing, manufacturing, packaging, repair or
° (B) Laboratories processing operations that are not classified as a Group H

hazardous or Group S storage occupancy.

° (F_j_) Hemp Products (StriCteSt) 306.2 Moderate-hazard factory industrial, Group F-1.

Factory industrial uses that arc not classified as Factory
Industrial F-2 Low Hazard shall be classified as F-1 Moder-
ate Hazard and shall include, but not be limited to, the follow-

ing:

 Furniture

* Hemp Products
 Jute Products
 Leather Products
* Machinery
 Etc.




2015 - IECC Code Review

2015 |IECC

SECTION 505.1 - SPACES UNDERGOING A CHANGE IN OCCUPANCY THAT WOULD RESULT IN AN INCRESE IN DEMAND FOR EITHER FOSSIL FUEL
OR ELECTRICAL ENERGY SHALL COMPLY WITH THIS CODE

TABLE C402.1.3 COMMERCIAL OPAQUE THERMAL ENVELOPE REQUIREMENTS

5 AND
CLIMATE ZONE MARINE 4
INSULATION
ENTIRELY ABOVE

DECK

WALLS, ABOVE GRADE

R-11.4ci

WOOD FRAMED AND
OTHER

R-13 + R-3.8ci
ORR-20

WALLS, BELOW GRAD _

R-7.5¢i

BELOW-GRADE
WALLY

FLOORS

MASS

SLAB-ON-GRADE FLOOHS

R-10 FOR 24"

UNHEATED SLABS BELOW

OPAQUE DOORS

NONSWINGING




What is a WUFI Analysis?
and
What are the Fail Criteria?

Relative humidity levels above 80% for prolonged periods of time
In the locations where metal items are located in the assembly.

Increases in moisture content of any assembly component from
year to year.

Moisture content above acceptable levels in any assembly
component. Unacceptable moisture content levels are those at
which the material would achieved when subjected to and

equalized with an environment with 80% Relative humidity.

Liguid moisture formation (condensation) within the assembly.



“As Drawn” Assembly

@ 127 existing brick masonry wall

o 1-1/2” closed cell spray foam insulation

- | () 35/8"LGMF

,ﬁ@ 5/8” moisture resistant gypsum sheathing




WUFI Analysis -

“As Drawn”
Wall Assembly | Try T T
« 127 existing brick masonry wall I JUH ' ||e
« 1-1/27 closed cell spray foam insulation l jigR

3625 0215 3625 o35 aes 16 1960 1969 062
« 3-5/8" LGMF g0 g ST WO LR

hrckness [in]

* 5/8” moisture resistant gypsum sheathing Q- Monitor positions

25 : l
20
— —— T oL TNt ™ T e ™
Test Parameters £ P e
= 15 |
 Boston, MA | (
5 e
* [7°F Interior é 10 l,.
. - =
* Relative Humidity 75% 5/
* Initial Relative Humidity set at R e N
0) \r‘
<I0% 00 364.8 7296 1094.4 1459.2 1824.0 2188.8

* 5 Year cycle period Time [days]




Wall Assembly Option 1

/—® 127 existing brick masonry wall

/ 3/4” air space consisting of hydric buffer Mat

‘/ /_@ 8" closed cell spray foam insulation
| |l (o) 35/8"LGMF

/—® 5/8” moisture resistant gypsum sheathing




WUFI Analysis
Option 1

Wall Assembly

Exterior Interior

[P — — — — — — — — — . . — — — p—

e 127 existing brick masonry wall

 3/47 air space consisting of hydric
buffer Mat

; ) ) 3625 0375 3625 0375 3625 0,787 8 1,969 = 1,86£0 625
« 8" closed cell spray foam insulation # i IR, TP

e 3-5/8" LGMF
 5/8” moisture resistant gypsum

.- Monitor positions

sheathing R T
L \
6 N [ '/\ £ r\‘
AV AW \s 1 Y XA
Test Parameters £ \ ! |‘ ‘. \‘ / \‘ ! “ !
g - L
*  Boston, MA : S I W T 0 . B B 1
« T77°F Interior g
2
* Relative Humidity 75%
e Initial Relative Humidity set at 80% e e e e e

* 5 Year cycle period 0 364.8 729.6 10944 14592 18240 218838
Time [days]




Wall Assembly Option 2

ﬁ® 127 existing brick masonry wall

3/4" air space consisting of hydric buffer Mat

/—@ 1-1/2” closed cell spray foam




Wall Assembly

WUFI Analysis
Option 2

A.
B.

D.

127 existing brick masonry wall

3/4" air space consisting of
hydric buffer Mat

1-1/2" closed cell spray foam
insulation

4” CMU

Test Parameters

Boston, MA
7 7°F Interior
Relative Humidity 75%

Initial Relative Humidity set at
80%

5 Year cycle period

Exterior

o
.l. |
|
: {
{
. ]

Interior

3,625 0,376 3,625 0, 375 3,625 0,787 1,5 0,984 1,0A 1,575 )\1,0
Thvckness [in] 3 T
- Monitor positions
25 T T
— Bk (0M]
w— v Masonry Coment Mortar - Typa N
20
a
€
g. 15 ok vy o o —
= 4\ - F 4 \ l‘ \ - \ r
3 Fl b kg A
— l 4 L ‘ ‘ ' % i ‘ .'
@ 10 L . 2
2 | T ] ‘ , - 3
: TR
8 . J \U' \v' ¥ \o \J
0 364.8 729.6 1094.4 1459.2 1824.0 2188.8
Time [days]



think and

...not materials first




“As Drawn” Assembly Option 1
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