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C402.1 General (Prescriptive).
The building thermal envelope shall comply with Section
C402.1.1. Section C402.1.2 shall be permitted as an alternative
to the R-values specified in Section C402.1.1.

C402.1.1 Insulation and fenestration criteria. The building thermal
envelope shall meet the requirements of Tables C402.2 and C402.3
based on the climate zone specified in Chapter 3 . Commercial buildings
or portions of commercial buildings enclosing Group R occupancies
shall use the R-values from the “Croup R” column of Table C402.2.
Commercial buildings or portions of commercial buildings enclosing
occupancies other than Group R shall use the R-values from the “All

TABLE C402.1.2
OPAQUE THERMAL ENVELOPE ASSEMBLY REQUIREMENTS

other” column of Table C402.2. Buildings with a vertical fenestration area
or skylight area that exceeds that allowed in Table C402.3 shall comply
with the building envelope provisions of ANSI/ASHRAE/IESNA 90.1.

C402.1.2 U-factor alternative. An assembly with a U-factor, C-factor, or
F-factor equal or less than that specified in Table C402.1.2 shall be permitted
as an alternative to the R-value in Table C402.2. Commercial buildings

or portions of commercial buildings enclosing Group R occupancies

shall use the U-factor, C-factor, or F-factor from the “Croup R” column

of Table C402.1.2. Commercial buildings or portions of commercial
buildings enclosing occupancies other than Group R shall use the U-factor,
C-factor or F-factor from the “All other” column of Table C402.1.2.

@ Use of opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted,
provided the construction complies with the applicable construction details from ANSI/ASHRAE/IESNA 90.1 Appendix A.

b Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

CLIMATE ZONE 1 2 3 4EXCEPT MARINE | 5AND MARINE 4 6 1 8

All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R

ROOFS
;rsgiitggcinmely U-0.048 | U-0.048 | U-0048 | U-0.048 | U-0048 | U-0.048 | U-0039 | U-0039 | U-0.039 | U-0.039 | U-0032 | U-0.032 | U-0028 | U-0.028 | U-0.028 | U-0.028
Metal buildings U-0.044 | U-0035 | U-0.085 | U-0.035 | U-0.035 | U-0.035 | U-0.035 | U-0.035 | U-0.035 | U-0035 | U-0031 | U-0.031 | U-0029 | U-0.029 | U-0.029 | U-0.029
Attic and other U-0027 | U-0.027 | U-0.027 | U-0027 | U-0.027 | U-0.027 | U-0027 | U-0.027 | U-0.027 | U-0021 | U-0.021 | U-0.021 | U-0021 | U-0.021 | U-0.021 | U-0.021
WALLS, ABOVE GRADE
Mass | U-0142 [ U-0142 [ U-0142 | U-0.123 [ U-0.110 | U-0104 [ U-0.104 [ U-0.090 | U-0.078 | U-0.078 [ U-0078 | U-0.071 | U-0.061 | U-0.061 | U-0.061 | U-0.061
Metal building U-0079 | U-0.079 | U-0.079 | U-0079 | U-0.079 | U-0052 | U-0.052 | U-0.062 | U-0052 | U-0.082 | U-0.052 | U-0.052 | U-0.082 | U-0.039 | U-0.052 | U-0.039
U-0.045 | U-0.045
Zﬁ‘;"gf;med U-0064 | U-0.064 | U-0.064 | U-0064 | U-0.064 | U-0.064 | U-0064 | U-0.064 | U-0.064 | U-0064 | U-0.051 | U-0.051 | U-00581 | U-0.051 | U-0.036 | U-0.036
WALLS, BELOW GRADE
Below-gradewall> | C-1140 [ C-1140 [ C-1140 | C-1140 [ C-1140 [ C-1140 | C-0.119 | C-0119 | C-0119 | C-0.119 [ C-0119 | C-0119 | C-0.092 | C-0.092 [ C-0.092 | C-0.092
Floors
Mass | U-0.322 [ U-0322 [ U-0107 | U-0.087 | U-0076 | U-0076 | U-0.076 | U-0.074 | U-0074 | U-0.064 | U-0.064 | U-0.057 | U-0.085 | U-0.0581 | U-0.085 [ U-0.051
Joist/framing | U-0066 | U-0.066 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033
SLAB-ON-GRADE FLOORS
Unheated slabs | F073 [ F073 [ F073 | F073 [ F-073 [ F013 | F-054 | F054 | F0854 | F-054 | F-054 | F052 | F040 | F-040 | F-040 [ F-040
Heated slabs | Foro | FO70 | F070 | FO070 [ FO070 | F070 | FO065 | F065 | F058 | F058 | F058 | F058 | F-055 | F0B85 | F-0B55 | F-0.55
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C402.2 Specific insulation requirements (Prescriptive). Opaque
assemblies shall comply with Table C402.2. Where two or more layers
of continuous insulation board are used in a construction assembly, the

For SI! I'inch = 254 mm. c1 = Continuous insulation NR = No requirement

LS = Liner System—A continuous membrane installed below the purlins and uninterrupted by framing
members. Uncompressed, unfaced insulation rests on top of the membrane between the purlins.

continuous insulation boards shall be installed in accordance with Section = Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A

C303.2. If the continuous insulation board manufacturer’s installation
instructions do not address installation of two or more layers, the edge joints
between each layer of continuous insulation boards shall be staggered.

Where using R-value compliance method, a thermal spacer block shall be provided,

otherwise use the U-factor compliance method in Table C402.1.2.

¢ R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or
partially grouted at 32 inches or less on center vertically and 48 inches or less on center horizontally, with
ungrouted cores filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h-f °F.

" Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation

requirements for heated slabs. e. Steel floor joist systems shall be insulated to R-38.

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS?
CLIMATE ZONE 1 2 3 4 EXCEPT MARINE | 5AND MARINE 4 6 1 8
All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R | All Other | Group R
ROOFS
g}fsvlitggcim”ew R-20ci R-20ci | R-20ci R-20ci R-20ci | R-20ci R-25ci R-25ci R-25ci R-25ci | R-30ci | R-30ci | R-35ci R-35ci | R-35ci | R-35ci
Metal buildings R-19 + R-19 + R-19 + R-19 + R-19 + R-19 + R-19 + R-19 + R-19 + R-19 + R-25 + R-25 + R-30 + R-30 + R-30 + R-30 +
glvétc};l;’f}fhemal R-111LS R-11LS RI1 LS R-11LS R-11LS R-11LS R-11LS R-111LS R-11LS R-11LS R-11LS R-11LS R-11LS R-11LS R-111LS R-11LS
Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-v49 R-49 R-49 R-49 R-49
WALLS, ABOVE GRADE
Mass R-5.Icic | R-B.Tcic | R-B.Tcic R-T.6ci R-T.6ci R-9.5ci R-9.5ci R-ll4ci | R-lld4ci | R-133ci | R13.3ci | R-152ci | R-15.2ci | R-15.2ci R-25ci R-25ci
Metal buildin R-13+ R-13 + RIS + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13+
g R-6.5ci R-6.5ci R-6.5ci R-13ci R-6.5ci R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci R-19.5ci R-13ci R-19.5ci
Metal framed R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + R-13+
R-5ci R-5ci R-5ci R-7.5ci R-T.5ci R-7.5ci R-7.5ci R-T.5ci R-T.5ci R-T.5ci R-7.5ci R-T.5ci R-T.5ci R-15.6ci R-T.5ci RI7.5ci
. ~ ~ - -13 . ~
R13+ | RI3+ | RI3+ | RI3+ | RI3+ | RI3+ | RI3+ | RI3+ | Rlg+ | 23+ | RIS+ RIS+ RIS+ 1 RAS+ 1 RAS+ | RS+
Wood framed and . . . . . . . . . R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-15.6ci R-15.6ci
) R-3.8cior | R-8.8cior | R-3.8cior | R-3.8cior | R-3.8cior | R-3.8cior | R-38.8cior | R-3.8cior | R-3.8cior ) )
other R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 orR-20+ | orR-20+ | orR-20+ | orR-20+ | orR-20+ | orR-20+ | orR-20 +
R-3.8ci R-3.8ci R-3.8¢ci R-3.8ci R-3.8¢ci R-10ci R-10ci
WALLS, BELOW GRADE
Below-grade wall NR | NR [ NR | NR [ NR [ NR | RTBci | RT5ci | R15ci | RTBci | R-T5ci | R-15ci | R-10ci | R-10ci | R-10ci | R-125ci
FLOORS
Mass NR | NR [ R63ci | R83ci | R-l0ci | R10ci | R-10ci | R-104ci | R-10ci | R-125ci | R-125ci | R-128ci | R-15ci | R-167ci | R-15ci | R-16.Tci
Joist/framing NR | NR [ R30 | R30 | R30 | R3 | R30 | R30 | R30 | R30 | R30 | R30e | R30e | R30e | R-30e | R-30e
SLAB-ON-GRADE FLOORS
i i R-10 for R-10 for R-10 for R-10 for R-10 for R-15 for R-15 for R-15 for R-15 for R-20 for
Unheated slabs N NE N NE N NE 24"below | 24"below | 24" below | 24"below | 24"below | 24"below | 24" below | 24" below | 24"below | 24" below
Heated slabs® R-1.5 for R-1.5 for R-1.5 for R-1.5 for R-10 for R-10 for R-15 for R-15 for R-15 for R-15 for R-15 for R-20 for R-20 for R-20 for R-20 for R-20 for
12" 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
OPAQUE DOORS
Swinging U-061 | U-061 | U-061 | U-061 | U-06l | U-0.61 [ U-061 | U-06l U-037 | U-087 [ U-087 | U-037 | U-0.37 | U-037 [ U-037 | U-0.37
Roll-up or sliding R475 | R475 | R475 | R4715 | R475 | R475 | R475 | R475 | R475 | R475 | R475 | R475 | R4715 | R475 | R475 | R-4715
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