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Introduction

Appendix A contains the catalogue of material data information sheets for all the details available for this guide.
The purpose is to provide this information such that designers will be able to easily reference their project
details to a modeled detail within the catalogue or to be able to make estimations based on the information
provided. The catalogue is divided into 9 sections, based on construction type:

Catalogue Index
Window Wall

Conventional Curtain Wall

Unitized Curtain Wall

High Performance Curtain Wall

Steel Framed Walls

Mass Walls

Wood Frame Construction

Balconies and Doors

O (N || w N|E=

Roofs

Within each section contains a variety of clear field and interface details. The catalogue contains details
modeled by Morrison Hershfield Ltd for this guide, along with previous modeling, including ASHRAE 1365-RP
and other proprietary systems.

Each material data sheet is meant to be standalone and contains all the information needed for that particular
detail. For instance, Detail 5.2.5 is a balcony slab detail for a steel stud assembly. That data sheet contains the
material information for both the slab detail, and the clear field steel stud assembly above and below it. The
clear field steel stud assembly material data sheet 5.1.7 is not additionally required to analyze the slab detail.

It should be noted that, as they are standalone, there are not necessarily a matching clear field data sheet for
every detail. Additionally, some assemblies shown in the data sheets contain more than one interface detail, so
while they are arranged by major detail type (slab, then parapet etc), there may be other interface details
contained within it. The thermal results information in each results data sheet in Appendix B is given for all
interface details contained within a single assembly detail.

Air Films and Contact Resistances

In thermal modeling, beyond the assembly material properties, assemblies are also affected by air films and
contact resistances. From ASHRAE 1365-RP, the modeling was extensively calibrated with air films and
contact resistances and is shown below in Tables A.1 and A.2. More information on assumptions and other
modeling parameters can be found in Section 5 of ASHRAE 1365-RP.

Table A.1. Air film resistances Table A.2. Contact resistances
Heat Transfer
Coefficient C"! ntact
Location Description of Condition BHUh-FE-F Resistance
(Wim? K) Location hrft2-°F /Biu
. Heat transfer coefficient to account for 20,
Efﬁf;g;:‘?! :Il;::?:g vented air space and cladding; surface 1.5 (8.3) {m CM)
is not directly exposed to wind n T
Exterior brick veneer | o 10 15 moh (24 1 Steel flanges at sheathing interfaces 0.17 (0.030)
and Precast Concrete | -1 868 &Xposed o 15 mp ( ) 6.0 (34) Insulation interfaces 0.057 (0.010)
surface Steel to concrete interfaces 0.057 (0.010
Exteri Horizontal roof surface exposed to 15 . ( }
xterior roof suface mph (24 kmih) wind 6.0 (34) Steel to steel interfaces 0.011 (0.0020)
Interior wall surface Vertical surface exposed to indoor air 15 (8.3)
and surfaces T
. - Horizontal surface exposed to indoor air
Interior ceiling surface and surfaces with upward heat flow 1.6(9.3)
Horizontal surface exposed to indoor air
Interlor fioor surface and surface with downward heat flow 1146.)
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Material Data Sheets

Each material data sheet contains several pieces of information. An example material data sheet is shown
below with a description for each section following.

1) Detail Name
Each detail is named based on position within the
catalogue index. The first number 1.x.x indicates the
construction type according to the main index (ie 1 is
Window-Wall, 5 is Steel Framed, 7 is Wood Framed etc).
The second number x.1.x indicates detail group (ie. 1 is
clear field values, 2 may be all slabs and 3 may be all
parapets). The last number 1. is simply the order in
which the detail appears within that grouping (ie slab
detail 1, slab detail 2 etc).

2) Detail Description
Each material data sheet has a basic description that
denotes the construction system or type, along with
additional detail identifiers such as limited dimension
information, transmittance type and insulation locations

3) Detail Image
An isometric image of each detail is provided that
includes cut away sections to view interior portions of the
assembly. The images include dimensional information
on the modeled assembly, along with ID numbers of key
components. Each image is shown from the exterior
side.

4) Close Up Image
Some material data sheets also contain close up images
for further information on key components in an
assembly. These callouts are usually from the same
angle as the full assembly, however when an interior
feature cannot be seen from that angle, the close up
image may indicate it is from an interior view.

5) Material Information
For each component ID number given in the Detail Image, the material data sheets contain a description, thickness,
thermal conductivity, nominal resistance (if applicable), material density and specific heat. For full systems that may
contain multiple parts, such as window wall, a general description is given. Material properties were taken from standard
tabulated values (typically measured at 24°C or 75°F).

6) Additional References
References for the conductivity of air spaces and other information are provided underneath the material tables.

7) PDF Version
With the PDF version of the catalogue, each entry in the catalogue index is linked to each construction section. Within
each section, there is an additional index for the details, which are also linked directly to each detail data sheet. To return
to the index, simply click on the Appendix header.

Adii
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1.0 Window Wall
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D 71 - 1] e e e A11
Window Wall System — Spandrel Panel Clear Wall with No Interior Stud Cavity
Insulation

Detail 1.2, s A.1.2
Window Wall System — Spandrel Panel Clear Wall with Interior Sprayfoam
Insulation

Detail 1.2.1 ... s A13

Window Wall System — Slab Intersection with Spandrel Bypass and no Interior
Stud Cavity Insulation

[ 1Y - 1| e 2 RPN A1.4
Window Wall System — Slab Intersection with Spandrel Bypass and Interior
Sprayfoam Insulation

[ 1Y - 1| e 2 PSP A1.5

Window Wall System with 3’ x 3’ Spandrel Section — AIM Applications
[ 1Y - 1| g e SRS A.1.6

Window Wall System — Uninsulated Concrete Parapet & Roof Intersection
Detail 1.3.2...c i A1.7

Window Wall System — Partially Insulated Concrete Parapet & Roof Intersection

Detail 1.4.1 ... aanan A.1.8
Window Wall System — Inside Corner with Spandrel to Vision Transition & No
Interior Stud Cavity Insulation

D 71 - 1] g 0 A1.9
Window Wall System — Inside Corner with Spandrel to Vision Transition & Interior
Sprayfoam Insulation

[ 71 - 1] e R e TN A.1.10
Window Wall System with Insulated Spandrel Panel — Uninsulated Interior
Concrete Wall and Slab Intersection

Detail 1.5.2......ceeee s A1.11

Window Wall System with Insulated Spandrel Panel — Insulated Interior Concrete
Wall and Slab Intersection
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Detail 1.1.1

Window Wall System — Spandrel Panel Clear Wall with No Interior
Stud Cavity Insulation

. N
/ \
| 1
\ ]
S ~ - ’
Mullion Detail
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k lm3) Btu/lb-"F
(W/mK) 9 (J/kg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16”0.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
) ) R-8.4 (1.48 RSI) to
8 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2°F (1.82 W/mzK) 2
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A1
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Detail 1.1.2

Window Wall System — Spandrel Panel Clear Wall with Interior
Sprayfoam Insulation

v N
/ \
| 1
\ ]
N Pid
Mullion Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/mK) (J/kg K)
Ce R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Metal Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16” o.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Continuous Sprayfoam Insulation 27 (51) 0.17 (0.024) R-12 (2.11 RSI) 2.8 (39) 0.35 (1470)
8 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
9 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
10 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft>°F (1.82 W/mzK) 2
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.2
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Detail 1.2.1

Window Wall System - Slab Intersection with Spandrel Bypass and
no Interior Stud Cavity Insulation

’ N
/ \ .
| I Slab Edge Detall
‘o S with Deflection
== Header
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2, o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKIW) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
s R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
8 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
10 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
12 | Slab Edge Insulation 17 (25) 0.20 (0.029) R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A13




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.2.2

Window Wall System - Slab Intersection with Spandrel Bypass and
Interior Sprayfoam Insulation

% N
/ \
1 .
" ) Slab Edge Detail
AR with Deflection
Header
Thickness Condugtlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches 2, 0 hr-ft"-"F/Btu Ib/ft o
(mm) ft*-hr-°F (mzK/W) (kglms) Btu/lb-"F
(W/m K) (J/kg K)
s R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Continuous Sprayfoam Insulation 2" (51) 0.17 (0.024) R-12 (2.11 RSI) 2.8 (39) 0.35 (1470)
8 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
9 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
10 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
11 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
12 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
13 | Slab Edge Insulation 17 (25) 0.20 (0.029) R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.4
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Detail 1.2.3

Window Wall System with 3’ x 3’ Spandrel Section — AIM
Applications

G1 - 0.75” (19 mm) AIM adhered to
Frame without Backpan Insulation

% N
/ \
| 1
\ 1
S ~ - /
G2 - 0.75" (19 mm) AIM adhered to Frame
with 2” (51 mm) Backpan Insulation
Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k Im3) Btu/lb-°F
(W/m K) 9 (J/kg K)
L1 R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Window Wall Vision Section: double glazed IGU with silicone warm edge spacer2
6 Aluminum Window Wall Spandrel Section with varied insulation (see G1 to G2 above)z’3
7 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

% For a window to wall ratio of 40%
AIM = Architectural Insulation Module

A1.5
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Detail 1.3.1

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window Wall System — Uninsulated Concrete Parapet & Roof
Intersection

Parapet Intersection Detail

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
C R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) i i
2 | Parapet Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
3 | Wood Blocking 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
4 | Concrete Slab and Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
5 | Roof Insulation 4" (102) 0.20 (0.029) R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
6 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft>°F (1.82 W/mzK) 2
7 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.6
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.3.2

Window Wall System - Partially Insulated Concrete Parapet & Roof

Intersection

Parapet Intersection Detalil

Thickness Cogcti:.ci:;i\l/ity NominalzResistance Densisty SFI)-Ieecai:ic

ID Component Inches £#2-hr-°F hr-ft2-°F/Btu b/t Btu/lb-°F
(mm) (WIim K) (M°KIW) (kg/m) | ykg K)

1 | Interior Films' - - RI-£56.1((261.§0RI§|S)|;0 . -
2 | Parapet Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
3 | Wood Blocking 11/4” (30) 0.63 (0.09) - 27.8 (445) | 0.45 (1880)
4 | Steel Connector Plate 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Slab and Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 | Parapet Insulation 17 (25) 0.20 (0.029) R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
7 | Roof Insulation 4” (102) 0.20 (0.029) R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
8 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
9 | Window Wall Insulation Varies 0.24 (0.034) ?‘i‘ég é?%RSR%;[;) 4(64) | 0.20(850)
10 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21(900)
11 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft2.°F (1.82 W/mzK) 2
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A7
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.4.1 |

Transition & No Interior Stud Cavity Insulation

~

Window Wall System - Inside Corner with Spandrel to Vision

Corner Post Detall

Thickness Cog?:_?:\llity NominalzResistance Densisty SFI)-Ieecai:ic

ID Component I?I;I:)s #2-hr-°F hr(:;t] 2.}1%\?;“ (':32‘:] 5 Btu/lb-°F
(W/m K) (J/kg K)

1| Interior Films' - - RI-?(3'1§1(%)1.§0RI-'\S’IS)I;O - .
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45 (1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
6 Jvifﬁ c’)‘pgi’g;i‘f;'ﬂﬂ‘:::kg6"°'°') 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 Full Height Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
8 | Backpan Insulation Varies 0.24 (0.034) ?ﬂgg(gSQESR%It;) 4 (64) 0.20 (850)
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Slab Edge Insulation 17 (25) 0.20 (0.029) R-5 (0.88 RSlI) 1.8 (28) 0.29 (1220)
11 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
12 | Aluminum Window Wall Vision System: thermally broken frame, double glazed 1GU Ucog= 0.32 BTU/hr-ft*°F (1.82 W/mzK) 2
13 | Post Insulation 37 (76) 0.24 (0.034) R-12.6 (2.22 RSI) 4 (64) 0.20 (850)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.8
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.4.2 |

Window Wall System - Inside Corner with Spandrel to Vision
Transition & Interior Sprayfoam Insulation

A

Corner Post Detail

Thickness Cogt;l:-(i::‘i\//ity NominalzResistance Densisty S?ieec;:ic

ID Component I?rflrr\:)s #2-hr-°F hr(-:rtlz-;l;‘ﬁ)tu (;37::‘3) Btu/lb-°F
(W/m K) (J/kg K)

1| Interior Films' - - RI-?(3:I§1((2S.§ORI§|S)I;O - .
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
6 \Lifﬁo’; 1 o Steel Studs (16°0.6) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Continuous Sprayfoam Insulation 2” (51) 0.17 (0.024) R-12 (2.11 RSI) 2.8 (39) 0.35 (1470)
8 Full Height Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
9 | Backpan Insulation Varies 0.24 (0.034) R;ﬁ'g_g é%gi‘%f;’ 4(64) | 0.20 (850)
10 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Slab Edge Insulation 17 (25) 0.20 (0.029) R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
12 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
13 | Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2.°F (1.82 W/mzK) 2
14 | Post Insulation 3" (76) 0.24 (0.034) R-12.6 (2.22 RSI) 4 (64) 0.20 (850)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.9
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.5.1

Interior Concrete Wall

Window Wall System with Insulated Spandrel Panel — Uninsulated
Interior Concrete Wall and Slab Intersection

~ ~— - '
Spandrel Slab
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kg/m®) "
(W/mK) (J/kg K)
C R-0.6 (0.11 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs with Top
3 and Bottomn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Sill Stud Cavity 35/8”(92) - R-0.9 (RSI-0.16) 0.075 (1.2) | 0.24 (1000)
5 | Airin Partition Wall Cavity 15/8” (41) - R-0.9 (RSI-0.16) 0.075 (1.2) | 0.24 (1000)
6 | Concrete Wall/Floor Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Wood Sill 11/4” (30) 0.69 (0.10) - 31 (500) 0.45 (1880)
9 Aluminum Window Wall Vision System: thermally broken frame, double glazed 1GU Ucog= 0.32 BTU/hr-ft2°F (1.82 W/mzK) 2
. . . R-8.4 (1.48 RSI) to
10 | Backpan insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
11 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
12 | Exterior Air Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.10
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.5.2

Window Wall System with Insulated Spandrel Panel — Insulated
Interior Concrete Wall and Slab Intersection

. N
/ \
| 1
\ /
S ~ - /
LTS . .
K \ Interior Concrete Wall Intersection
\
! 1
\ 1
\ ’
\N < _ /7
Spandrel Slab Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kg/m®) "
(W/m K) (J/kg K)
C R-0.6 (0.11 RSI) to
1 Interior Film - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Sill Stud Cavity 35/8”(92) - R-0.9 (RSI-0.16) 0.075 (1.2) | 0.24 (1000)
5 | Rigid Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall/Floor Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Wood Sill 11/4” (30) 0.69 (0.10) - 31 (500) 0.45 (1880)
9 Aluminum Window Wall Vision System: thermally broken frame, double glazed 1GU Ucog= 0.32 BTU/hr-ft2.°F (1.82 W/mzK) 2
. . . R-8.4 (1.48 RSI) to
10 | Backpan insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
11 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A1.11
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2.0 Conventional Curtain Wall

A2



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.1 . A.21

Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1
5/8" Steel Stud (16" o.c.) — Slab Intersection & No Interior Insulation in Stud
Cavity

D 11 - 1] 720 A.2.2
Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1

5/8" Steel Stud (16" o.c.) — Slab Intersection & Spray Foam Insulation in Stud
Cavity

Detail 2.1.3 ... s A.2.3
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Metal Backpan

D 11 = 1] 7R A24
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — AIM Applications

D 1T - 1] 7R 0 A.25
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Metal Backpan

Detail 2.1.6 ... s A.2.6
Conventional Curtain Wall System with 5’ x 5" Spandrel Section — Alternative
Glazing Methods

Detail 2.1.7 ... aaaan A.2.7
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Backpan and Improved Glazing

D 7= - 1] 70 R A.2.8
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — AIM Applications and Improved Glazing

D 71 7= 1] 7R K A.29
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates,
Intermediate Mullion and 5’ x 5’ Spandrel Section — Insulated Backpan

(7 - 1 20 e R A.2.10
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates,
Intermediate Mullion and 5’ x 5" Spandrel Section — AIM Applications

[ 71 - 11 2 TN A.2.11
Conventional Curtain Wall System with Insulated Spandrel Panel & 3 5/8” x 1

5/8” Steel Stud (16" o0.c.) — Un-insulated Concrete with Spandrel & Roof
Intersection

Detail 2.2.2.........co A.2.12

Conventional Curtain Wall System — Insulated Spandrel & Roof Intersection

A2



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.2.3 ... A.2.13

Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1
5/8" Steel Stud (16" o.c.) — Concrete Parapet, Roof Intersection & Spray Foam
Insulation in Stud Cavity

Detail 2.2.4....... ettt rr e e e eaaaeeeemsasaserennsaeernnnsnrrnnnnnan A.2.14
Conventional Curtain Wall System with Insulated Spandrel Panel & 3 5/8” x 1
5/8” Steel Stud (16” o0.c.) — Insulated Concrete with Spandrel & Roof Intersection

[ 1Y - 1| 7 e SOt A.2.15
Conventional Curtain Wall System with Insulated Spandrel Panel- Un-Insulated
Jamb Intersection with Vision Section

Detail 2.3.2......ceee s A.2.16
Conventional Curtain Wall System with Insulated Spandrel Panel- Rigid
Insulated Jamb Intersection with Insulation and Vision Section

Detail 2.3.3 ... s A.2.17
Conventional Curtain Wall System with Insulated Spandrel Panel — Aerogel
Insulated Jamb Intersection with Vision Section

[ 1Y - 1| 2 S0 POt A.2.18
Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1 5/8” Steel
Stud (16” o.c.) - Beam Intersection Connected to Concrete Slab

Detail 2.4.2........eeee e rr e re e e eaa s eeemsasasernnnseerannsnerannnnaan A.2.19
Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1 5/8” Steel
Stud (16” o.c.) - Beam Intersection Connected to Steel Beam

Detail 2.4.3 ... s A.2.20
Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1 5/8” Steel
Stud (167 o.c.) - Canopy Beam & Gutter Intersection

Detail 2.4.4..........eeeee s A.2.21
Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1 5/8” Steel

Stud (16” o.c.) - Beam Intersection Connected to Steel Beam with Additional
Mullions

[0 =] = V1 72 T [ A.2.22

Conventional Curtain Wall System - At-Grade Slab Transition

A 2.iii
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.1

Conventional Curtain Wall System with Insulated Spandrel Panel
and 3 5/8" x 1 5/8" Steel Stud (16" o.c.) — Slab Intersection & No
Interior Insulation in Stud Cavity

Thickness Cog:':_?rtl“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
C ) ) R-0.6 (0.11 RSI) to } )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottomn Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 45/8” (118) - R-0.9 (0.16 RSI) 0.075 (1.2) (100'83)
5 Conventional curtain wall system with insulated back pan (Pressure plates with minimal thermal break)?
6 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 | Steel Anchor at vertical mullions - 347 (50) - 489 (7830) | 0.12 (500)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation & surface
emissivity. Window values supplemented by ISO 1007-2, Annex B.
2 The thermal conductivity of air spaces within curtain wall framing was found using 1ISO 10077-2.

ASHRAE 1365-RP

A21
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Conventional Curtain Wall System with Insulated Spandrel Panel
and 3 5/8" x 1 5/8" Steel Stud (16" o.c.) — Slab Intersection & Spray
Foam Insulation in Stud Cavity

Detail 2.1.2

Thickness COS?LLI'_?:‘/"W Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
o ) ) R-0.6 (0.11 RSI) to } )
1 | Interior Film R-0.9 (0.16 RS)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with
3 Top and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 (S:‘;'\r/"l‘t’; Foam Insulation in Stud 2" (51) 0.17 (0.025) - 2.4(39) | 0.35(1470)
5 | Airin Stud Cavity 2 5/8" (67) - R-0.9 (0.16 RSI) 0.075 (1.2) (100'53)
6 Conventional curtain wall system with insulated back pan (Pressure plates with minimal thermal break)?
7 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 | Steel Anchor at vertical mullions - 347 (50) - 489 (7830) | 0.12 (500)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation & surface
emissivity. Window values supplemented by ISO 1007-2, Annex B.
2 The thermal conductivity of air spaces within curtain wall framing was found using ISO 10077-2.

ASHRAE 1365-RP

A22
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.3

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Metal

Backpan
e BN
/ \
I \
\ 1
N __ //
Aluminum Spacer
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
N R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Conventional Curtain Wall Vision Section: double glazed IGU with aluminum spacer?
6 Conventional Curtain Wall Spandrel Section with Backpan Insulation?3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2
3 For a window to wall ratio of 50%

A23
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Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications

Detail 2.1.4

Vs Y

7 \

1 1

\ I

S ,/

T A1-1.5" (38 mm) AIM A2 —1.5" (38 mm) AIM
Adhered to Monolithic Adhered to Double Glazed
Glass IGU
A3 — Aluminum Spacer, A4 — Rigid Insulation
0.75” (19 mm) AIM between Spacer, 17 (25 mm) AIM
Glass between Metal Skins
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches £2-hr-°F hr-ft?-°F/Btu Ib/ft? Btu/lb-°F
(mm) t-hr (M2K/W) (kg/m?) tu
(W/mK) (J/kg K)
C R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)

4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 Conventional Curtain Wall Vision Section: double glazed IGU?
6 Conventional Curtain Wall Spandrel Section with varied insulation (see A1 to A4 above)??
7 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
3 For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A24
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.5

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Metal

Backpan
g JEREN
/ \
1 1
\ !
\ /
~S__."
Silicone Warm
Edge Spacer
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
N R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Conventional Curtain Wall Vision Section: double glazed IGU silicone warm edge spacer?
6 Conventional Curtain Wall Spandrel Section with Backpan Insulation?3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

3 For a window to wall ratio of 50%

A25
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Detail 2 1 6 Conventional Curtain Wall System with 5’ x 5’ Spandrel Section —

Alternative Glazing Methods

Vs N
7 \
| 1
\ !
\ /
S~ B1 — Vertical & Horizontal Pressure Plates,
Warm Edge Spacer, 0.75” (19 mm) AIM
between Glass
B2 — Vertical Structural Silicone &
Horizontal Pressure Plates, Warm Edge
Spacer, 0.75” (19 mm) AIM between Glass
with 4” (100 mm) Backpan Insulation
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b
(mm) t>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
e ) ) R-0.6 (0.12 RSI) to ) )
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4| ith Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Conventional Curtain Wall Vision Section: double glazed IGU with silicone warm edge spacer?
6 Conventional Curtain Wall Spandrel Section with varied insulation (see B1 to B2 above)?3
7 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
8 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

3For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A2.6
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.7

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Backpan
and Improved Glazing

7 \
1 1
\ I
\ /
S o '
Triple Glazed IGU with
Aluminum Spacer
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 | Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 Conventional Curtain Wall Vision Section: triple glazed IGU with aluminum spacer?
6 Conventional Curtain Wall Spandrel Section with Backpan Insulation?3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

3For a window to wall ratio of 50%

A2.7
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.1.8

Improved Glazing

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications and

Vs Y
7 \
1 1
\ !
\ /
S o - '
Triple Glazed IGU with
Silicone Warm Edge Spacer
Thickness Cogctl:_?;“l"ty Nominal Resistance | Density S‘I)_Ieeca':'c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b+
(mm) t“-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
N R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Conventional Curtain Wall Vision Section: triple glazed IGU with silicone warm edge spacer?
6 Conventional Curtain Wall Spandrel Section with 1.5” (38) AIM between Glass and Backpan Insulation?3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1SO 100077-2

3For a window to wall ratio of 50%
AIM = Architectural Insulation Module

A28
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Detail 2.1.9

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section —
Insulated Backpan

ya A
/ \
| \
\ I
\ /
S
Double Glazed IGU
with Aluminum Spacer
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 | Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Conventional Curtain Wall Vision Section: double glazed IGU with aluminum spacer?
6 Conventional Curtain Wall Spandrel with Intermediate Mullion Section and Backpan Insulation?3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
3 For a window to wall ratio of 50%

A29




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section
— AIM Applications

Detail 2.1.10

D1 — Vertical & Horizontal
Pressure Plates, Warm Edge
Spacer, 0.75” (19 mm) AIM
Between Glass

D2 - Vertical Structural
Silicone & Horizontal
Pressure Plates, Warm Edge
Spacer, 0.75” (19 mm) AIM
between Glass

yd N
Vi \
I \
\ 1
\ /
S e - 7’
D3 - Vertical Structural D4 — Vertical Structural
Silicone & Horizontal Pressure Silicone & Horizontal
Plates, Rigid Insulation Pressure Plates, Warm Edge
Spacer, 17 (25 mm) AIM Spacer, 1.5” (38 mm) AIM
between Metal Skins between Glass
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0
(mm) t“-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) (J/kg K)
g ) ) R-0.6 (0.12 RSI) to ) )
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 Conventional Curtain Wall Vision Section: double glazed (D1 to D3) or Triple Glazed (D4) IGU?
6 Conventional Curtain Wall Spandrel Section with varied insulation (see D1 to D4 above)?3
7 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
8 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
3 For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A2.10




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.2.1

Conventional Curtain Wall System with Insulated Spandrel Panel &
3 5/8” x 1 5/8” Steel Stud (16” o.c.) — Un-insulated Concrete with
Spandrel & Roof Intersection

7 N

7 \

1 \

\ 1

\ /

S
Parapet Cap Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Film R-1.1 (0.20 RSI)
2 | Gypsum Board 1/27 (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) R-0.6 (0.11 RSI) 140 (2250) | 0.20 (850)
6 | Anchor at Vertical Mullions - 347 (50) - 489 (7830) | 0.12(500)
7 | Roof Insulation 47 (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
8 | Parapet Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
9 | Wood Blocking - 0.69 (0.10) - 27.8 (445) | 0.45 (1880)
10 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
11 | Backpan Insulation Varies 0.24 (0.034) ??1221(389(?%%};) 4 (64) 0.20 (850)
12 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft2°F (1.82
W/m?2K) 2

13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A2.11




Appendix A - Catalogue Material Data Sheets

Detail 2.2.2

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Conventional Curtain Wall System - Insulated Spandrel & Roof

Intersection
/ ’ g ) s AN
7 AY
/ \
/ \
! \
1
[ I
\ 1
\ /
\ ’
\\ //
Seo___-" Without Aerogel Detail
With Aerogel Detail
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Slab & Parapet 8” (203) 12.5(1.8) R-0.6 (0.11 RSI) 140 (2250) | 0.20 (850)
6 | Roof Insulation 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
7 | Wood Blocking - 0.69 (0.10) - 31 (500) 0.45 (1880)
8 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
9 | Aerogel Blanket 0.4” (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
10 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU
Uicu= 0.32 BTU/hr-ft2°F (1.82 W/m?2K) 2
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.12




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 2 2 3 Conventional Curtain Wall System with Insulated Spandrel Panel
elal " and 3 5/8" x 1 5/8" Steel Stud (16" o.c.) — Concrete Parapet, Roof
Intersection & Spray Foam Insulation in Stud Cavity

Thickness Condugtlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches PR hr-ft?-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075 (1.2) 0.24 (1000)
4 gg% Foam Insulation in Stud 2" (51) 0.17 (0.025) - 28(39) | 0.35(1470)
3 5/8” x 1 5/8” Steel Studs with Top
5 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) 0.12 (500)
6 Conventional curtain wall system with insulated back pan (Pressure plates with minimal thermal break)?
7 | Concrete Slab & Parapet 8” (203) 12.5(1.8) - 140 (2250) 0.20 (850)
8 | Roof Insulation 47 (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
9 | Parapet Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
10 | Steel Anchor at vertical mullions - 347 (50) - 489 (7830) 0.12 (500)
11 Metal cap flashing/ finish roof materials is incorporated into exterior heat transfer coefficient
12 | Exterior Film' | - | - | R02(0.03RSl) | - | -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation & surface
emissivity. Window values supplemented by ISO 1007-2, Annex B.
2 The thermal conductivity of air spaces within curtain wall framing was found using ISO 10077-2.

ASHRAE 1365-RP A.2.13



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.2.4

Spandrel & Roof Intersection

Conventional Curtain Wall System with Insulated Spandrel Panel
& 3 5/8” x 1 5/8” Steel Stud (16” o.c.) — Insulated Concrete with

Vs N

7 \

| \

\ !

\ /

S
Parapet Cap Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Film R-1.1 (0.20 RSI)
2 | Gypsum Board 1/27 (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottorn Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) R-0.6 (0.11 RSI) 140 (2250) | 0.20 (850)
6 | Anchor at Vertical Mullions - 347 (50) - 489 (7830) | 0.12(500)
7 | Roof Insulation 47 (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
8 | Parapet Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
9 | Wood Blocking 0.69 (0.10) - 27.8 (445) | 0.45(1880)
10 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
11 | Backpan Insulation Varies 0.24 (0.034) ??1221(389(?%%};) 4 (64) 0.20 (850)
12 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft2°F (1.82
W/m?2K) 2

13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A2.14




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.3.1

Conventional Curtain Wall System with Insulated Spandrel Panel-
Uninsulated Jamb Intersection with Vision Section

4 N
’ \
1 \
( 1
\ ,’
\\ - ,
Transition Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0
(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/mK) (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 | Interior Film R-1.1 (0.20 RSI)
2 | Gypsum Board 1/27 (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8" x15/8” Steel Studs (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
. . R-8.4 (1.48 RSI) to
6 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft2°F (1.82
7 W/m?2K) 2
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.15
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.3.2

Conventional Curtain Wall System with Insulated Spandrel Panel-
Rigid Insulated Jamb Intersection with Vision Section

’ AN

4 \

! \

I 1

\ 1

\ /

\ < _ /7
Transition Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0
(mm) t“-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
N R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Film R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8"x15/8” Steel Studs (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
. . R-8.4 (1.48 RSI) to
6 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
7 | Curtain Wall Insulation 17 (25) 0.24 (0.034) R-4.0 (0.7 RSI) 4 (64) 0.20 (850)
8 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft?-°F (1.82
W/m?2K) 2

9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.3.3

Conventional Curtain Wall System with Insulated Spandrel Panel —
Aerogel Insulated Jamb Intersection with Vision Section

Without Aerogel Detall

With Aerogel Detall

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft*-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 | Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8" x15/8” Steel Studs (16” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 Conventional Curtain Wall Spandrel System with Insulated Backpan: minimal thermally broken frame?
6 | Backpan Insulation 4“ (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
7 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2-°F (1.82
W/m?2K) 2
8 | Aerogel Blanket 0.4” (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A2.17
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.4.1

Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x
1 5/8” Steel Stud (16” o.c.) - Beam Intersection Connected to
Concrete Slab

Beam Intersection Detail
(Insulation on slab not shown)

Thickness Cogctl:.ci:;i\l/ity Nominal Resistance | Density S|Io-|eecai1:ic
ID Component I?:‘I:)s £2-hr-°F hr(-;:z-mtu (Iig;fr:;) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Films' - - RI-?(?.‘IGJ(?S;ORI'\?IS)I;O - .
2 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 4 5/8” (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 3\//548; ’pxgj i Steel Sds (1670.6) | 48 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
6 | Wood Sill 11/4” (30) 0.69 (0.10) - 31 (500) 0.45 (1880)
7 | Conventional Curtain wall system:minimal thermally broken frame, double glazed IGU Ucos= 0.32 BTU/hr-ft2-°F (1.82 W/m?2K) 2
8 | Backpan Insulation Varies 0.24 (0.034) Iﬁ?ég(gsf_’\%lt? 4 (64) 0.20 (850)
9 | Silicone Sealant 17 (25) 2.4 (0.35) - 174 (2800) | 0.17 (700)
10 | Semi-Rigid Insulation 1”7 (25) 0.24 (0.034) - 4 (64) 0.20 (850)
11 | Steel Beam (W6x12) - 347 (50) - 489 (7830) | 0.12 (500)
12 | Composite Metal Panel 3/16” (4) 347 (50) - 489 (7830) | 0.12(500)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.18




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x
1 5/8” Steel Stud (16” o.c.) - Beam Intersection Connected to Steel

Detail 2.4.2

Beam
-~
ya A
/ \
| \
\ 1
\ /
~ 7

Beam Intersection Detail

Thickness Cogcti:.ci:;i\l/ity Nominal Resistance | Density S?*eec;:ic
ID Component Inches £2-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (WIim K) (M*KIW) (ka/m) | kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -

2 | g oo Beam (107X G . 347 (50) . 489 (7830) | 0.12 (500)
3 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
4 | Air Cavity 5 5/8” (168) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 3/548; ’pxgj i Steel Sds (1670.6) | 48 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
6 Curtain wall system: minimal thermally broken frame, double glazed IGU Ucos= 0.32 BTU/hr-ft2°F (1.82 W/m?2K) 2

7 | Backpan Insulation Varies 0.24 (0.034) Fﬁgg(gﬁ%}f 4 (64) 0.20 (850)
8 | Steel Beam (W6x12) - 347 (50) - 489 (7830) | 0.12 (500)
9 | Composite Metal Panel 3/16” (4) 347 (50) - 489 (7830) | 0.12 (500)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.19
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.4.3

Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x
1 5/8” Steel Stud (16” o.c.) - Canopy Beam & Gutter Intersection

d N
¢ \
1 \
1
l\ h
N X ,,’
Gutter Intersection Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Air Cavity 4 5/8” (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (16" o.c.)
4 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 Curtain wall system: minimal thermally broken frame, double glazed IGU Ucoc= 0.32 BTU/hr-ft2.°F (1.82 W/m2K) 2
6 | Polyurethane Foam Insulation 4”7 (102) 0.17 (0.024) R-24 (4.20 RSI) 1.8 (28) 0.29 (1220)
. ) R-8.4 (1.48 RSI) to
7 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
g | Siecl Beam (HSS 8x10x3/6) & . 347 (50) . 489 (7830) | 0.12 (500)
utter
9 | Steel Beam (W6x12) - 347 (50) - 489 (7830) | 0.12 (500)
10 | Composite Metal Panel 3/16” (4) 347 (50) - 489 (7830) | 0.12(500)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A.2.20
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Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x
1 5/8” Steel Stud (16” o.c.) - Beam Intersection Connected to Steel
Beam with Additional Mullions

Detail 2.4.4

Vs N
/ \
1 \
\ 1
\ /
NS o - 7’
Beam Intersection Detail
(Mullions, cladding and
insulation not shown)
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0
(mm) t“-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
Structural Steel Beam (10” x 6” x
2 3/8” HSS) - 347 (50) - 489 (7830) | 0.12(500)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 6 5/8" (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
55/8” x 1 5/8” Steel Studs (16” o.c.)
5 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
6 Curtain wall system: minimal thermally broken frame, double glazed IGU Ucos= 0.32 BTU/hr-ft2°F (1.82 W/m?2K) 2
) ) R-8.4 (1.48 RSI) to
7 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Steel Beam (W6 x12) - 347 (50) - 489 (7830) | 0.12 (500)
9 | Composite Metal Panel 3/16” (4) 347 (50) - 489 (7830) | 0.12(500)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.21
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Conventional Curtain Wall System - At-Grade Slab Transition

Detail 2.5.1

Without Aerogel Detall

yd Y

Vi \

| \

\ 1

o (&)

With Aerogel Detail
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
C i ) R-0.6 (0.12 RSI) to ) )
1 Interior Films R-0.9 (0.16 RSI)
2 | Concrete Slab on Grade 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
3 | Silicone Sealant 1/2" (13) 2.4 (3.5) - - -
4 | Foundation Insulation 2" (50) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
5 | Concrete Footing 35/8” (92) 12.5(1.8) R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
6 | Soil - - - - -
7 Conventional Curtain Wall Vision System : minimal thermally broken frame, double glazed IGU Ucog= 0.32 BTU/hr-ft2-°F (1.82
W/m2K) 2

8 | Aerogel Blanket 0.4” (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A2.22
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3.0 Unitized Curtain Wall

A3



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D 71 - 1] e e e A.3.1
Unitized Curtain Wall System — Spandrel Clear Wall & No Interior Stud Cavity
Insulation

Detail 3.1.2.....ceee e anaan A.3.2
Unitized Curtain Wall System — Spandrel Clear Wall & Interior Sprayfoam
Insulation

Detail 3.2.1 ... aaan A.3.3
Unitized Curtain Wall System — Slab Intersection & No Interior Stud Cavity
Insulation

D 7= - 1] e 2 A34

Unitized Curtain Wall System — Slab Intersection & Interior Sprayfoam Insulation

Detail 3.2.3 ... aanan A.3.5
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — Insulated Backpan

D 7T - 1] e 7 A.3.6
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — AIM Applications

D 7T - 1] e 20 A.3.7
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — Insulated Backpan and Improved Glazing

Detail 3.2.6.......cueeeeeee e anaan A.3.8
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — AIM Applications and Improved Glazing

D 71 - 1] e e A.3.9

Unitized Curtain Wall System — Window Wall Transition
Detail 3.3.2.....ceee s A.3.10

Unitized Curtain Wall System — Window Wall Transition with Foam Insulation

A3
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 3.1.1

Unitized Curtain Wall System — Spandrel Clear Wall & No Interior
Stud Cavity Insulation

] Conductivity Nominal . Specific
ID C t Tl?lcaness Btu-in / Resistance D:?/fst'sty Heat
omponen '(":":)s ft*-hr-°F hr-ft?-°F/Btu o | BtullbeF
(Wim K) (M2KIW) (kg/m) | ikg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Air Cavity 4 5/8” (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (1670.c)
4 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) 0.12 (500)
5 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gu= 0.32 BTU/hr-ft*°F (1.82 W/mzK) 2
6 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints2
. . R-8.4 (1.48 RSI) to
7 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A3.1
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 3.1.2

Unitized Curtain Wall System — Spandrel Clear Wall & Interior
Sprayfoam Insulation

Thickness Cog'::‘i:;i‘l'ity Nominal Resistance | Density S|Ia-|eeca:1:|c
' 20 3
ID Component I|(1:1hme)s #2-hr-°F hr ftZKI;‘;?tu ;bift \ Btu/lb-°F
(WIim K) (m°KIW) (kg/m’) | kg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Air Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Spray Foam Insulation 2" (51) 0.17 (0.025) R-11.5 (2.0 RSI) 2.8 (39) 0.35 (1470)
3 5/8” x 1 5/8” Steel Studs (1670.c) 489
5 lw Top & Bottom Tracks 18 Gauge 430 (62) ) (7830) 0.12 (500)
6 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gu= 0.32 BTU/hr-ft*°F (1.82 W/mzK) 2
7 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints2
. . R-8.4 (1.48 RSI) to
8 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A3.2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 3.2.1

D

Unitized Curtain Wall System — Slab Intersection & No Interior Stud
Cavity Insulation

’ \

/ \

| l

\ ]

Se /
Connection Detail from Interior
Thickness CorBI(tiuuci::\/"ty Nominal Resistance | Density S?_Ieece:zlc
) 20 3
ID Component I?rcrzlrr\:)s #2-hr-°F hr ft2 F/Btu I:b;ft \ Btu/lb-°F
(WIim K) (m°KIW) (kgm) | /kg K)
L R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Air Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (16”0.c)
4 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gy= 0.32 BTU/hr-ft2°F (1.82 W/mzK) 2
6 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints.2
. . R-8.4 (1.48 RSI) to

7 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 1”7 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Steel Connection Bracket - 347 (50) - 489 (7830) | 0.12 (500)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A3.3
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Detail 3.2.2

Unitized Curtain Wall System — Slab Intersection & Interior
Sprayfoam Insulation

v \
/ \
| 1
\ ]
S ~ - /
Connection Detail from Interior
Thickness COE?S?:\I/“Y Nominal Resistance | Density S|Ia-|eeca:1:|c
' 20 3
ID Component I?;I:)s #2-hr-°F hr ftZKI;‘;?tu ;bift \ Btu/lb-°F
(WIim K) (m°KIW) (kg/m’) | kg K)
I R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Air Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Spray Foam Insulation 2" (51) 0.17 (0.024) R-12.0 (2.1 RSI) 2.8(39) | 0.35(1470)
3 5/8” x 1 5/8” Steel Studs (1670.c)
5 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
6 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
7 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints2
8 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
11 | Steel Connection Bracket - 347 (50) - 489 (7830) | 0.12 (500)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A3.4
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 3.2.3

Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
and 5’ x 5’ Spandrel Section — Insulated Backpan

HO.1 — Double Glazed IGU with Aluminum
Spacer

HO0.2 — Double Glazed IGU with Silicone
Warm Edge Spacer

Thickness Cogt;l:-(i:rtli\//ity Nominal Resistance | Density S?_Ieec;:ic
ID Component Inches f#-hr-°F hr-ft22-°F/Btu Ib/ft33 Btu/lb-°F
(mm) (Wim K) (M KW) (ka/m’) | kg K)
1| Interior Films' - - RI-?(3'1§1(%)1.§0RI-'\S’IS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 Jvif[fs;o’; ;nséséost:(?ril Tsrta“é’kss (16°0.c) | 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Unitized Curtain Wall Vision Section: double glazed IGU with aluminum spacer (HO.1) or warm edge spacer (HO.2)2
6 Unitized Curtain Wall Spandrel Section with backpan insulation®?
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
® For a window to wall ratio of 50%

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A3.5
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Detail 3.2.4

Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
and 5’ x 5’ Spandrel Section — AIM Applications

e \
/ \
| 1
\ ]
AN 7
== H1 — Warm Edge Spacer, H2 — Warm Edge Spacer,
0.75” (19 mm) AIM between 0.75” (19 mm) AIM between
Glass Glass with 4” (100 mm)
Backpan Insulation
H3 — Rigid Insulation
Spacer, 17 (25 mm) AIM
between Metal Skins
Thickness Conduv.::tlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches 2, 0 hr-ft"-"F/Btu Ib/ft o
(mm) ft*-hr-°F (m2KIW) (k Im3) Btu/lb-°F
(W/m K) g (J/kg K)
L g R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) i i
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Unitized Curtain Wall Vision Section: double glazed IGU with silicone warm edge spacer2
6 Unitized Curtain Wall Spandrel Section with varied insulation (see H1 to H3 above)z’3
7 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 | Mineral Wool Insulation 1”7 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
®For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A3.6
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 3.2.5

Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
and 5’ x 5’ Spandrel Section — Insulated Backpan and Improved
Glazing

’ \

/ \

| 1

\ /

~ P /
Triple Glazed IGU with
Aluminum Spacer
Thickness Cog?:_?:\l"ty Nominal Resistance | Density s%eec;:.c
ID Component Inches F-hr-°F hr-ft*°F/Btu Ib/ft® Btu/lb-°F
(mm) t-hr (M2K/W) (kg/m®) | Bt
(W/m K) (J/kg K)
s 1 R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)

4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Unitized Curtain Wall Vision Section: triple glazed IGU with aluminum spacer®
6 Unitized Curtain Wall Spandrel Section with Backpan Insulation®®
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

3 For a window to wall ratio of 50%

A3.7
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D t 'I 3 2 6 Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
etai e and 5’ x 5’ Spandrel Section — AIM Applications and Improved

Glazing
, -~ N

/ \

( 1

\ ]

N ~ - /
|1 — Warm Edge Spacer, 1.5” (38 mm) AIM
between Glass
12 — Warm Edge Spacer, Shadow AIM with
5/8” (16 mm) AIM between Glass
Thickness Cog?:_?:‘“/"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 21 o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (m2KIW) (k Im3) Btu/lb-°F
(W/m K) 9 (J/kg K)
L g R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)

4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 Unitized Curtain Wall Vision Section: triple glazed IGU with silicone warm edge spacer2
6 Unitized Curtain Wall Spandrel Section with varied insulation (see |1 to 12 above)z’3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 1”7 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

®For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A. 3.8
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Detail 3 3 1 Unitized Curtain Wall System — Window Wall Transition

e \
/ \
| 1
\ 1
~ R4
Unitized Curtain Wall Detail
Thickness Cog'::‘i::‘l'ity Nominal Resistance | Density SFI’_IeeCal:lC
' 20 3
ID Component I?;I:)s #2-hr-°F hr ftZKI;ﬁtu I:b;ft \ Btu/lb-°F
(WIim K) (m°KIW) (kg/m) | (kg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Air Cavity 31/8” (79) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16”0.c)
4 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 | 35/8” x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | 3”x3"x1/8” HSS Column 1/8” (3.2) 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gy= 0.32 BTU/hr-ft2°F (1.82 W/mzK) 2
9 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints2
10 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU U,gy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
11 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
12 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.3.9
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. Unitized Curtain Wall System — Window Wall Transition with Foam
Detall 3-3-2 Insulation

. N
/ \
| 1
\ /
N _ 4
Unitized Curtain Wall Detail
Thickness Cogcti:ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
' 20 3
ID Component I?;I:r?)s #2-hr-°F hr ftZKI/:‘/;tu I:b;ft \ Btu/lb-°F
(W/im K) (m°KIW) (kg/m’) | yikg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Continuous Sprayfoam Insulation 11/2” (38) 0.17 (0.024) R-9.0 (1.58 RSI) 2.8 (39) 0.35 (1470)
15/8” x 1 5/8” Steel Studs (16”0.c)
5 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
6 | 35/8"x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | 3’x3"x 1/8” HSS Column 1/8” (3.2) 430 (62) - 489 (7830) | 0.12(500)
8 | Steel Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Unitized Curtain Wall Vision System: structural silicone joints, double glazed IGU U,gy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
10 Unitized Curtain Wall Spandrel System with Insulated Backpan: structural silicone joints2
11 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU U,gy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK) 2
12 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
13 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.3.10
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4.0 High Performance Curtain Wall
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D 7= - 1] R S0 e A41
High Performance Curtain Wall System — Spandrel Clear Wall & No Interior Stud
Cavity Insulation

Detail 4.1.2......ce s A.4.2
High Performance Curtain Wall System — Spandrel Clear Wall & Interior
Sprayfoam Insulation

Detail 4.2.1 ... aaaan A.4.3

High Performance Curtain Wall System — Slab Intersection & No Interior Stud
Cavity Insulation

Detail 4.2.2.......ceeeee s A.4.4
High Performance Curtain Wall System — Slab Intersection & Interior Sprayfoam
Insulation

Detail 4.2.3 ... s A.4.5

High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates and 5’ x 5’ Spandrel Section — Insulated Backpan

Detail 4.2.4.........eeeeee e annan A.4.6
High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates and 5’ x 5’ Spandrel Section — AIM Applications

D 1Y - 1] S SO A4.7
High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section — Insulated Backpan

[ 1Y - V| I 72 < PSPPI A.4.8

High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section — AIM Applications
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Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.1.1

High Performance Curtain Wall System — Spandrel Clear Wall & No

Interior Stud Cavity Insulation

Thickness Cogf:?;“l"ty Nominal Resistance | Density S|Io-|eecan:|c
' 20 3
ID Component I?;I:)s #2-hr-°F hr ft2 F/Btu ;bift \ Btu/lb-°F
(Wim K) (m°KIW) (kg/m®) | kg K)
C R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 4 5/8” (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (16”0.c)
5 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
6 High Perf. Curtain Wall Vision System: thermally broken frame, double glazed IGU U,gu= 0.32 BTU/hr-ft*°F (1 .82W/m2K) 2
7 High Perf. Curtain Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
8 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A4




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.1.2

High Performance Curtain Wall System — Spandrel Clear Wall &

Interior Sprayfoam Insulation

Thickness Cogcti:.(i:;i\l/ity Nominal Resistance | Density S|Ia-|eeca|:|c
f$2.0 3
ID Component I?;I:)s f2-hr-°F hr ft2 F/Btu ;bift ) Btu/lb-°F
(W/im K) (M*KIW) (kg/m) | kg K)
N R-0.6 (0.12 RSI) to
1 | Interior Films' - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 4 5/8” (117) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Spray Foam Insulation 2" (51) 0.17 (0.025) R-11.5 (2.0 RSI) 2.8 (39) 0.35 (1470)
3 5/8” x 1 5/8” Steel Studs (16”0.c)
6 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 High Perf. Curtain Wall Vision System: thermally broken frame, double glazed IGU Uigu= 0.32 BTU/hr-ft2-°F (1.82W/m?K) 2
8 High Perf. Curtain Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
9 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A4.2




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.1

High Performance Curtain Wall System — Slab Intersection & No
Interior Stud Cavity Insulation

’, N
/ \
| 1
\ ]
~ _ 4
Connection Detail from Interior
Thickness CorBI(tiuu(i::\/"ty Nominal Resistance | Density S?_Ieece:zlc
' 20 3
ID Component I?;r::)s #2-hr-°F hr ft2 F/Btu I:b;ft \ Btu/lb-°F
(WIim K) (m°KIW) (kg/m’) | (kg K)
P R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (16”0.c)
5 w/ Top & Bottom Tracks 18 Gauge 430 (62) - 489 (7830) 0.12 (500)
6 High Perf. Curtain Wall Vision System: thermally broken frame, double glazed IGU U,gu= 0.32 BTU/hrft*°F (1 .82W/m2K) 2
7 High Perf. Curtain Wall Spandrel System with Insulated Backpan: thermally broken frame?
. . R-8.4 (1.48 RSI) to
8 | Backpan Insulation Varies 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) 0.20 (850)
10 | Mineral Wool Insulation 1”7 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
11 | Steel Connection Bracket - 347 (50) - 489 (7830) 0.12 (500)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A43




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.2

High Performance Curtain Wall System — Slab Intersection & Interior
Sprayfoam Insulation

// \\
| 1
\\ . /l
Connection Detail from Interior
Thickness Cogctl:_ci:rt]i\llity Nominal Resistance | Density S?_Ieeca::ic
ID Component |r(1;r::)s f-hr-°F hr-ft22-°FlBtu Iblft33 Btu/lb-°F
(Wim K) (m kW) kaim) | (kg K)
1 | Interior Films' - - RI-?(?.‘IGJ(?S;ORI'\?IS)I;O - -
2 | Wood Sill 11/2” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
3 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
4 | Air Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Spray Foam Insulation 27 (51) 0.17 (0.025) R-11.5 (2.0 RSI) 2.8 (39) 0.35 (1470)
6 258 ’pxgj i Steel Suds (16°0.0) | 48 Gauge 430 (62) ] 489 (7830) | 0.12 (500)
7 High Perf. Curtain Wall Vision System: thermally broken frame, double glazed IGU U,gu= 0.32 BTU/hr-ft*°F (1 .82W/m2K) 2
8 High Perf. Curtain Wall Spandrel System with Insulated Backpan: thermally broken frame?
9 | Backpan Insulation Varies 0.24 (0.034) ??1;1;1(3895%%;[;) 4 (64) 0.20 (850)
10 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Mineral wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
12 | Steel Connection Bracket - 347 (50) - 489 (7830) | 0.12(500)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2

A4.4




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.3

High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Backpan

/ \
[ 1
\ ]
N L4
Triple Glazed IGU with
Aluminum Spacer
Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (kg/ms) Btu/lb-°F
(W/m K) (J/kg K)
L4 R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 High Performance Curtain Wall Vision Section: triple glazed IGU with aluminum spacer2
6 High Performance Curtain Wall Spandrel Section with Backpan Insulation®®
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
® For a window to wall ratio of 50%

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A4.5



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.4

High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications

/ \
| 1
\ 1
Se o 14
E1 - Warm Edge Spacer, E2 — Warm Edge Spacer,
0.75” (19 mm) AIM between  1.5” (38 mm) AIM between
Glass Glass
E3 — Warm Edge Spacer, E4 — Warm Edge Sapcer,
1.5” (38 mm) AIM between Shadow AIM with 5/8”
Glass (16 mm) AIM in Secondary
Unit
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2, o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKIW) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
1 R-0.6 (0.12 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 | High Performance Curtain Wall Vision Section: double glazed (E1 & E2) or triple glazed (E3 & E4) IGU with warm edge spacer2
6 High Performance Curtain Wall Spandrel Section with varied insulation (see E1 to E4 above)z'3
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
® For a window to wall ratio of 50%

AIM = Architectural Insulation Module

A4.6




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.5

High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section —

Insulated Backpan

% \
/ \
[ 1
\ /
N 7
Double Glazed IGU with
Silicone Warm Edge Spacer
Thickness COE?:.?I:I\IIIty Nominal Resistance | Density S|Io-|eecan:|c
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (kg/ms) Btu/lb-°F
(W/m K) (J/kg K)
L4 R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (1670.c.)
4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 High Performance Curtain Wall Vision Section: double glazed IGU with silicone warm edge s.pacer2
6 High Performance Curtain Wall Spandrel Section with Backpan Insulation®®
7 | Backpan Insulation 4” (100) 0.24 (0.034) R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Mineral Wool Insulation 17 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
® For a window to wall ratio of 50%

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A4.7




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 4.2.6

High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section —
AIM Applications

F1 —Warm Edge Spacer,
0.75” (19 mm) AIM between

F2 — Rigid Insulation
Spacer, 17 (25 mm) AIM

Glass between Metal Skins
, -~ N

/ \

| 1

\ /

Se o 4
F3 — Warm Edge Spacer,
1.5” (38 mm) AIM between
Glass
Thickness corB'(tiuu_?rtl“/"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 21 o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k Im3) Btu/lb-°F
(W/m K) g (J/kg K)
L4 R-0.6 (0.12 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSlI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)

4 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 High Performance Curtain Wall Vision Section: double glazed (F1 & F2) or triple glazed (F3) IGU with warm edge spacer2
6 High Performance Curtain Wall Spandrel Section with varied insulation (see F1 to F3 above)z'3
7 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 | Mineral Wool Insulation 1”7 (25) 0.24 (0.034) R-4.2 (0.74 RSI) 4 (64) 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

% For a window to wall ratio of 50%
AIM = Architectural Insulation Module

A4.8



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

5.0 Steel Stud Construction

A5



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D 71 - 1] e e A.5.1
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" 0.c.) Drained EIFS Wall
Assembly — Clear Wall

Detail 5.2 aaaan A.5.2

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Clear Wall

Detail 5.1.3 ... A.5.3

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with Vertical
Z-Girts (16" o.c.) Supporting Metal Cladding — Clear Wall

D 7= = 1] e A54
Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-Girts (16” o.c.) — Clear Wall

D 7T = 1] e - A5.5
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Clear Wall

Detail 5.1.6 ......eeeeeeee s A.5.6
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-girts (16” 0.c.) Supporting Stucco Cladding — Clear Wall

Detail 5.1.7 ... anaan A.5.7
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Clear Wall

D 7T = 1] e < A.5.8
Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-Girts (24” o.c.) — Clear Wall

Detail 5.1.9 ... s A.5.9
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with Vertical

Z-Girts (24" o.c.) & Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding —
Clear Wall

[ 71 7= 11 e e I N A.5.10
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Intermittent Vertical Z-Girts (16" o0.c.) Supporting Metal Cladding — Clear Wall

Detail 5.1.11 ... s A.5.11
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Clips (24” o.c.) Supporting Metal Cladding — Clear Wall

Detail 5.1.12......ceee s A.5.12

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Clips (24" o.c.) Supporting Metal Cladding — Clear Wall

A5



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

[ 71 = 11 0 e [ N A.5.13
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z Clips (16” o.c.) Supporting Stucco Cladding — Clear Wall

Detail 5.1.14 ... s A.5.14
Exterior Insulated 6” x 1 5/8” Steel Stud (16” o0.c.) Wall Assembly with Knight
MFI-System (24" o.c.) Supporting Cladding — Clear Wall

Detail 5.1.15 ... s A.5.15
Exterior and Interior Insulated 6” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Knight MFI-System (24" o.c.) Supporting Cladding — Clear Wall

D71 = 11 e e 1 N A.5.16
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Fiberglass Spacer and Through Insulation Fasteners Supporting Cladding —
Clear Wall

Detail 5.1.17 ... A5.17

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with
Thermally Broken Aluminum Clip Supporting Cladding — Clear Wall

[ 71 = 11 e e I - N A.5.18
Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly with TAC
Fiber Reinforced Plastic Girts Supporting Cladding — Clear Wall

[ 71 = 11 e e I TN A.5.19
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Thermally Broken Aluminum Clip Rail System (24” o.c.) Supporting Cladding —
Clear Wall

Detail 5.1.20 ...... e A.5.20

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Knight CI-System (8” o.c.) — Clear Wall

Detail 5.1.27 ... A.5.21

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Knight CI-System (16” o.c.) — Clear Wall

Detail 5.1.22 ... A.5.22

Exterior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with Knight
Cl-System (8” o.c.) — Clear Wall

Detail 5.1.23 .. .. e A.5.23

Vertical Insulated Metal Panel — Clear Wall with Vertical Connection Joint and
Support Girt/Hat Track Backup Wall

Detail 5.1.24 ... A.5.24

Vertical Insulated Metal Panel — Metal Stack Joint and Support Girt Back/Hat
Track Backup Wall

A5.ii



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.25..... e A.5.25

Horizontal Insulated Metal Panel — Clear Wall with Horizontal Connection Joint
and Steel Stud Backup Wall

Detail 5.1.26 ........eueeeeeee s A.5.26
Horizontal Insulated Metal Panel — Vertical Gasket Joint with Steel Stud Backup
Wall

Detail 5.2.1 ... s A.5.27

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab Intersection

Detail 5.2.2........eeeeeee A.5.28

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab Intersection with
Top Side Insulation

Detail 5.2.3 ... A.5.29

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab Intersection with
Top & Under Side Insulation

Detail 5,24 A.5.30

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated Concrete
Slab Intersection with Uninsulated Curb

Detail 5.2.5...... e A.5.31

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated
Concrete Slab Intersection with Uninsulated Curb

Detail 5.2.6......c.eeeeee e A.5.32

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated Concrete
Slab Intersection with Insulated Curb

Detail 5.2.7 ... A.5.33

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated
Concrete Slab Intersection with Insulated Curb

Detail 5.2.8 ... s A.5.34
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding — Uninsulated Slab
Intersection

Detail 5.2.9.......uoe A.5.35

Exterior and Interior Insulated Wall Assembly with Shelf Angle & Brick Ties
Supporting Brick Veneer — Slab Intersection

A.5.iv



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.10 ... A.5.36

Exterior and Interior Insulated Wall Assembly with Spaced Shelf Angle & Brick
Ties Supporting Brick Veneer — Slab Intersection

Detail 5.2.11 ... A.5.37

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) Drained EIFS Wall
Assembly — Isokorb CM20 Thermally Broken Slab Projection without Concrete
Curb

Detail 5.2.12...... e A.5.38

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Isokorb CM20 Thermally Broken Slab Projection without
Concrete Curb

Detail 5.2.13 ... e A.5.39

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20
Thermally Broken Slab Projection with Uninsulated Curb

Detail 5.2.14 ... A.5.40

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20 Thermally
Broken Slab Projection with Uninsulated Curb

Detail 5.2.15 ... A.5.41

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20 Thermally
Broken Slab Projection with Insulated Curb

Detail 5.2.16 ... A.5.42

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20
Thermally Broken Slab Projection with Insulated Curb

Detail 5.2.17 ... A.5.43

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o0.c.) Drained EIFS Wall
Assembly — Floor Slab Intersection

Detail 5.2.18 ... A.5.44

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Floor Slab Intersection

Detail 5.2.19 ... A.5.45

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-girts (16” o0.c.) Supporting Stucco Cladding — Steel Framed Floor
with Cross Cavity Flashing

Detail 5.2.20 ... s A.5.46
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Fiberglass Spacer and Through Insulation Fasteners Supporting Cladding —
Insulated Slab Intersection

A.5.v
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[ 11 = 11 2L N A.5.47
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with
Thermally Broken Aluminum Clip Supporting Cladding — Slab Intersection

Detail 5.2.22 ... s A.5.48
Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly with TAC
Fiber Reinforced Plastic Girts Supporting Cladding — Slab Intersection

Detail 5.2.23 ... s A.5.49
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Thermally Broken Aluminum Clip Rail System (24" o.c.) Supporting Cladding —
Slab Intersection

Detail 5.2.24 ... s A.5.50
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Structural Steel
Framed Floor Intersection

[ 1T = T 020 N A.5.51
Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with

Horizontal Z-Girts (24" o0.c.) Supporting Metal Cladding — Structural Steel Framed
Floor Intersection

[ 11 = T 20 < N A.5.52
Vertical Insulated Metal Panel - Corrugated Slab Intersection with I-beam, Open
Web Steel Joist and Support Girt/Hat Track Backup Wall

[ 11 = 1] 2 (TN A.5.53
Horizontal Insulated Metal Panel — Corrugated Slab Intersection with I-beam,
Open Web Steel Joist and Steel Stud Backup Wall

Detail 5.3.1 ... aanan A.5.54
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) Drained EIFS Wall
Assembly — Window and Floor Slab Intersection

Detail 5.3.2......cee s A.5.55
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Window and Floor Slab Intersection

[ 71 = 1] 0 N A.5.56
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with

Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Window & Slab
Intersection

[ 7T = T 0 TN A.5.57
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Window and Floor
Slab Intersection

A.5.vi
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Detail 5.3.5.... e A.5.58

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding — Window and Slab

Intersection

[ 71 = T 0 < N A.5.59
Vertical Insulated Metal Panel — Window Glazing Transition with Steel Support
Framing

[ 71 = T 0 N A.5.60
Horizontal Insulated Metal Panel — Window Glazing Transition with Steel Support
Framing

[ 7] - 1] 0 - SN A.5.61

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) Drained EIFS Wall
Assembly — Window with Aerogel and Floor Slab Intersection

Detail 5.3.9 ... s A.5.62
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Window with Aerogel and Floor Slab Intersection

7= = 1] 0 e TN A.5.63
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" 0.c.) Drained EIFS Wall
Assembly — Conventional Curtain Wall Transition

[ 11 = 1] 0 N A.5.64
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Conventional Curtain Wall Transition

Detail 5.4.3 ... s A.5.65
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
— Curtain Wall Transition

Detail 5.4.4.........eeee s A.5.66
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Conventional
Curtain Wall Intersection

Detail 5.4.5.......eee s A.5.67
Exterior Insulated Concrete Wall and Steel Stud Assembly Supporting Metal
Cladding — Curtain Wall Transition Intersection

[ 1T = 1] 0 < N A.5.68
Exterior Insulated Concrete Wall and Steel Stud Assembly Supporting Metal
Cladding with Cavity Insulation — Curtain Wall Transition Intersection

[ 7= = 1] 8- e N A.5.69

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" 0.c.) Drained EIFS Wall
Assembly — Concrete Parapet & Slab Intersection

A.5.vii
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[ 1T = 1] 0 N A.5.70
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o0.c.) Drained EIFS Wall
Assembly — Insulated Concrete Parapet & Slab Intersection

Detail 5.5.3 ... s A.5.71
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Concrete Parapet & Slab Intersection

Detail 5.5.4........eee s A.5.72
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Insulated Concrete Parapet & Slab Intersection

[ 1T - 1] 0 0 TN A.5.73
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with

Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Concrete Parapet &
Slab Intersection

Detail 5.5.6......cuuueeeeee s A.5.74
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Concrete Parapet
and Slab Intersection

Detail 5.5.7 ... A.5.75
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding — Concrete Parapet &
Slab Intersection

[ 1T = T 0 - TN A.5.76
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Intermittent Vertical Z Girts (16” o.c.) Supporting Metal Cladding — Concrete
Roof Deck at Continuous Concrete Parapet

[ 7T = 1] 0 5 N A5.77
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Steel Roof Deck
with Open Web Steel Joist & Parapet Intersection

[ 1] 72 11 0 0 I SO A.5.78
Vertical Insulated Metal Panel — Steel Roof Deck with Open Web Steel Joist &
Parapet Intersection

[ LY - T 0 T0e e POt A.5.80
Horizontal Insulated Metal Panel — Steel Roof Deck with Open Web Steel Joist &
Parapet Intersection

[ 7Y 7= 11 0 0 1SN A.5.81
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Intermittent Vertical Z Girts (16” o.c.) Supporting Metal Cladding — Concrete
Roof Deck at Isokorb AXT1 Thermally Broken Concrete Parapet

A.5.viii
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Detail 5.6.1 ... A.5.82

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Corner Intersection

Detail 5.6.2........cooie A.5.83

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Corner Intersection

Detail 5.6.3........ooei A.5.84

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Corner Intersection

Detail 5.6.4.........eeeee e A.5.85

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Horizontal Z-Girts (24" o0.c.) Supporting Metal Cladding — Corner Intersection,
Alternative Framing

Detail 5.6.5........oooie A.5.86

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Corner Intersection

Detail 5.6.6.......c..eeeeee e A.5.87

Window Wall System — Transition to Exterior Insulated Steel Stud Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding & No Interior Stud
Cavity Insulation

Detail 5.6.7 ... s A.5.88
Window Wall System — Transition to Exterior Insulated Steel Stud Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding & Interior Sprayfoam
and Fibreglass Batt Insulation

Detail 5.6.8........cooie A.5.89

Vertical Insulated Metal Panel — Corner Intersection, with Post and Support
Girt/Hat Track Backup Wall

[0 = T < 7 A.5.90
Horizontal Insulated Metal Panel — Corner Intersection, with Post and Steel Stud
Backup Wall

D L= = Y1 < T/t A.5.91

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Structural Steel
Column & Cantilever Beam Intersection (Canopy Support)

[ 71 = 11 T TN A.5.92
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Uninterrupted Beam

A.5.ix
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Detail 5.7.3 ..o A.5.93

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Isolator Pad

[ 11 = 1] T N A.5.94
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Isokorb S22 Thermally Broken Beam

Detail 5.7.5.....o o A.5.95

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Intermittent Vertical Z-girts (16" o.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam Connection

Detail 5.7.6 ......cueeeeee s A.5.96
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with

Intermittent Vertical Z-girts (16" o.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam with a Thermal Isolator Pad Connection

Detail 5.7.7 ... A.5.97

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Intermittent Vertical Z-girts (16” o0.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam with Isokorb KS14 Connection

Detail 5.8.1 ... A.5.98

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Interior Wall
Intersection

A.5.x
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Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Clear Wall

Detail 5.1.1

RN
1/ \‘
\ )
‘ e
1” (25 mm)
Drained EIFS
Detail
Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
1 Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8” Steel Studs (16"0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
. 2" (50) to R-7.5 (1.32 RSI) to
7 | Insulation Board 47 (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.1
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Detail 5.1.2

1”7 (25 mm)
Drained EIFS
Detail

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Clear Wall

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
1 Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8” Steel Studs (16"0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
. 2" (50) to R-7.5 (1.32 RSI) to
7 | Insulation Board 47 (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.2
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Detail 5.1.3

Wall

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Vertical Z-Girts (16" o.c.) Supporting Metal Cladding — Clear

ID Component -”I‘:I(;:khneesss Cof%:: u:-?r?‘/"ty R::ir:tla:‘:cl;e Drbr;fsti:y S?-Ieeca::lc
(mm) ‘hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/mK) (m2K/W) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) 0.24 (1000)
4 | 35/8" x15/8" Steel Studs 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation Varies - (0_8F§5té°4§225|) 18(28) | 0.29 (1220)
7 | Vertical Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -
' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A53
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Detail 5.1.4

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z-Girts (16” o.c.) — Clear Wall

Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 55/8”x15/8” Steel Studs (16”0.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 4 1/8” (105) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Sprayfoam Stud Cavity Insulation 11/2” (38) - R-9.8 (1.73 RSI) - -
6 | Exterior Sheathing 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
7 | Polyisocyanurate Exterior Insulation 11/2" (38) - R-10.1 (1.78 RSI) - -
8 | Vertical Z-Girts (16” 0.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
9 Metal Cladding with vented airspace incorporated into exterior heat transfer coefficient

10 | Exterior Film?

R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A54
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Detail 5.1.5

Wall

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Clear

. Conductivity Nominal . Specific
Thickness . . Density
ID Component Inches Btu-in / Resistance Ib/ft® Heat
(mm) ft>-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8” (92) : ROS(0.16RS) | 0.075(12) | a0,
4 | 35/8"x15/8 Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R5 to R25
6 | Exterior Insulation Varies - (0.88 to 4.4 RS|) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12(500)
8 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficien
9 | Exterior Film’ - - R-0.7 (0.12 RSI) - -
' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A5.5
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Detail 5.1.6

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z-girts (16” o.c.) Supporting Stucco
Cladding — Clear Wall

\ ’
A Ve
N ~ _ 7
Bracing Detalil
. Conductivit Nominal . i
Thickness . y . Density Specific Heat
Btu-in / Resistance 3

ID Component Inches 2 2 Ib/ft Btu/lb-°F
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) (kg K)

(W/mK) (M2K/W) 9 9

1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8"x 15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) 0.12 (500)
4 | Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
g | vertical Z-Girts with 11/2 18 Gauge 430 (62) - 489 (7830) 0.12 (500)

Flange
. . . ) R-10 (1.76 RSI) to

7 | Exterior Insulation Varies R-20 (3.52 RSI) 1.8 (28) 0.29 (1220)
8 | Rigid Insulation Bracing Varies 0.2 (0.029) - 1.8 (28) 0.29 (1220)
9 | Rainscreen Cavity 1/2” (13) - R-0.5 (0.09 RSI) 0.075 (1.2) 0.24 (1000)
10 :L“a‘;‘;o Cement with Breather 1/2" (13) 6(0.9) R-0.1 (0.01 RSI) 120 (1922) 0.20 (850)

11 | Exterior Film? - - R-0.2 (0.03 RSI) - -

"Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.6
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Detail 5.1.7

Cladding — Clear Wall

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal

. Conductivity Nominal . Specific
Thickness . . Density
ID Component Inches Btu-in / Resistance Ib/ft® Heat
(mm) ft>-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3| g s Pattinsulaton n Stud 35/87(92) | 0.29(0.042) R-12 (2.1 RS|) 0.9(14) | 047 (710)
4 | 35/8"x15/8 Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R5 to R25
6 | Exterior Insulation varies - (0.88 to 4.4 RS|) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12(500)
8 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

AS5.7
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.8

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-Girts (24” o.c.) — Clear Wall

n ivi ifi
Thickness COB?:_?; / ty Nominal Resistance Density S'I)-Ieecat ¢
ID Component Inches ) hr-ft?-°F/Btu Ib/ft?
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F

(WimK) 9 (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 55/8" x 1 5/8” Steel Studs (16”0.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 4 1/8” (105) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Sprayfoam Stud Cavity Insulation 11/2” (38) - R-9.8 (1.73 RSI) - -
6 | Exterior Sheathing 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
7 | Polyisocyanurate Exterior Insulation 11/2" (38) - R-10.1 (1.78 RSI) - -
8 | Horizontal Z-Girts (24” o.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
9

Metal Cladding with vented airspace incorporated into exterior heat transfer coefficient

10 | Exterior Film'

R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.8




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.9

Supporting Metal Cladding — Clear Wall

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Vertical Z-Girts (24" o.c.) & Horizontal Z-Girts (24" o.c.)

. Conductivity Nominal . Specific
Thickness . . Density
ID Component Inches Btu-in / Resistance Ib/ft3 Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) 0.24 1000)
4 | 35/8"x15/8" Steel Studs 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
Exterior Insulation — Horizontal Z- . R5 to R25
6 Girts Varies - (0.88 to 4.4 RS|) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 | Exterior Insulation — Vertical Z-girts 1”7 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
9 | Vertical Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
10 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A5.9




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall
Detall 51 1 0 Assembly with Intermittent Vertical Z-Girts (16" o.c.) Supporting
Metal Cladding — Clear Wall

Thi Conductivity Nominal . Specific

ickness Btu-in / Resist Density Heat

ID Component Inches u-in esistance Ib/ft® ea
(mm) ft>-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F

(W/m K) (m?K/W) 9 (J/kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -

2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 | Airin Stud Cavity 3 5/8" (92) ; R-0.9 (0.16 RSI) 0.075 (1.2) (100'53)

4 | 35/8"x15/8” Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12 (500)

5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

. . . R5 to R25

6 | Exterior Insulation Varies - (0.88 to 4.4 RS|) 1.8 (28) 0.29 (1220)

7| Ramspontverteal 2Gs w2 g gauge 430 (62) . 489 (7830) | 0.12 (500)

8 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient

9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation.
2 Vertical spacing of the girts varies at 12" (304mm), 24" (610mm) & 36" (915mm)

ASHRAE 1365-RP A.5.10



Appendix A - Catalogue Material Data Sheets

Detail 5.1.11

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Clips (24” o.c.) Supporting Metal
Cladding — Clear Wall

/ \

| \

\ 1

\ /

S
Panel Clip Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
1 | Interior Film’ - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8" x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 ggirlizontal Clips w/ 1 1/2” Horizontal 18 Gauge 430 (62) } 489 (7830) | 0.12 (500)
. . . R-15 (2.64 RSI) to

7 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AS5.11




Appendix A - Catalogue Material Data Sheets

Detail 5.1.12

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Clips (24” o.c.) Supporting Metal
Cladding — Clear Wall

Panel Clip Detail

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCaIIIC

ID Component Inches 2o hr-ft>-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
1 | Interior Film’ - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8" x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 35/8”(92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Ir-IaCiJIrizontaI Clips w/ 1 1/2" horizontal 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
. . . R-10 (1.76 RSI) to

7 | Exterior Insulation Varies - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.12




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.13

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Clips (16” o.c.) Supporting Stucco
Cladding — Clear Wall

.7 A
// R
\

! \

| 1

\ 1

\ ’

Bracing Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8" x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 35/8”(92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Vertical Z-Clips with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Vertical Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
. . . R-10 (1.76 RSI) to

8 | Exterior Insulation Varies - R-20 (3.52 RSI) 1.8 (28) 0.29 (1220)
9 | Rigid Insulation Bracing Varies 0.2 (0.029) - 1.8 (28) 0.29 (1220)
10 | Rainscreen Cavity 1/2” (13) - R-0.5 (0.09 RSI) 0.075(1.2) | 0.24 (1000)
11 | Stucco Cement with Breather Board 1/2” (13) 6 (0.9) R-0.1 (0.01 RSI) 120 (1922) | 0.20 (850)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.13




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.1

Exterior Insulated 6” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Knight MFI-System (24” o.c.) Supporting Cladding — Clear

Wall
PAEREN

/ \

| \

\ I

\ /

S
ThermaBracket Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 6” (152) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 6”x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-8.4 (1.48 RSI) to

6 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
7 | ThermaBrackets (24" o.c. vertically) 18 Gauge 347 (50) - 489 (7830) | 0.12 (500)
8 Metal Cladding with 1/2" vented airspace incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.14




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.15

Exterior and Interior Insulated 6” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Knight MFI-System (24” o.c.) Supporting Cladding

— Clear Wall
ThermaBracket Detail

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c

ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 6” (152) - R-19 (3.35 RSI) 0.9 (14) 0.17 (710)
4 | 6”x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-8.4 (1.48 RSI) to

6 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
7 | ThermaBrackets (24" o.c. vertically) 18 Gauge 347 (50) - 489 (7830) | 0.12 (500)
8 Metal Cladding with 1/2" vented airspace incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.15




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall
Assembly with Fiberglass Spacer and Through Insulation
Fasteners Supporting Cladding — Clear Wall

Detail 5.1.16

yd Y
Vi \
I \
\ 1
\ /
S
Clip Detail
Thickness Cogctl:.ci::\lnty Nominal Resistance | Density S‘I)_Ieeca':'c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b
(mm) t“-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8” x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Fiberglass Spacer with Steel Bolts 31/2” (89) 1.7 (0.299)
7 | Exterior Insulation 3 1/27(89) - R-15 (2.59 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical Steel Z-girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Cladding with 1/2" vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.16




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.17

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall
Assembly with Thermally Broken Aluminum Clip Supporting
Cladding — Clear Wall

® ©

Vs N
7 \
1 1
\ I
\ /
S o - '
Clip Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b+
(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
Engineered Assemblies Aluminum 1/5” (5) to ) ) )
6 | panel Clip (models T100 T125 150) |  3/8” (10) 1109 (160)
. . . R-16.8 (2.96 RSI) to
7 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical/Horizontal Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Cork/Neoprene pad 1/16” (1.5) 0.329 (0.058) R-0.15 (0.03 RSI) - -
10 | Aerogel 3/8” (10) 0.086 (0.015) R-3.9 (0.68 RSI)
11 | Steel Fasteners 5/16” (8) @ 347 (50) - 489 (7830) | 0.12 (500)
12 Cladding with 1/2" (13mm) vented airspace incorporated into exterior heat transfer coefficient
13 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AS5.17




Appendix A - Catalogue Material Data Sheets

Detail 5.1.18

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall
Assembly with TAC Fiber Reinforced Plastic Girts Supporting
Cladding — Clear Wall

yd Y

Vi \

I \

\ 1

\ /

S
Fiber Reinforced
Clip Detail
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 35/8"x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-12.6 (2.22 RSI) to

6 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.40 RSI) 489 (7830) | 0.12 (500)
7 | Fiber Reinforced Plastic (FRP) Girts - 2.4 (0.35) - - -
8 | Horizontal Girts 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.18




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.19

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall
Assembly with Thermally Broken Aluminum Clip Rail System (24”
o.c.) Supporting Cladding — Clear Wall

Vs N

7 \

I \

\ !

\ /

S
Clip Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b+
(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
. . 1/5” (5) to
6 | Longboard Aluminum Panel Clip 3/8" (10) 1109 (160) - - -
. . . R-12.6 (2.22 RSI) to

7 | Exterior Insulation Varies - R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Cladding with 1/2" (13mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.19




Appendix A - Catalogue Material Data Sheets

Detail 5.1.20

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Knight CI-System (8” o.c.) — Clear Wall

-~
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S
Isolator Detail
Thickness Cogt;l:.(i::\lnty Nominal Resistance Density SFI’_IeeCal:lC

ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o

(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F

(W/m K) (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 55/8" x15/8” Steel Studs (1670.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 4.1/8” (105) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Sprayfoam Stud Cavity Insulation 11/2” (38) - R-9.8 (1.73 RSI) - -
. . . . R-10.1 (1.78 RSI) to

6 | Polyisocyanurate Exterior Insulation Varies - R-19.0 (3.35 RSI) - -
7 | Stainless Steel Fasteners (8” 0.c.) - 12 (20) - 489 (7830) | 0.12 (500)
8 | Steel Vertical and Horizontal Rails 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
9 | Isolator 3/16” (4) 0.12 (0.21) - - -
10 Metal Cladding with vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.21

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Knight CI-System (16” o.c.) — Clear Wall

_®
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S
Isolator Detail
Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 55/8" x15/8” Steel Studs (1670.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 4 1/8” (105) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Sprayfoam Stud Cavity Insulation 11/2” (38) - R-9.8 (1.73 RSI) - -
. . . . R-10.1 (1.78 RSI) to
6 | Polyisocyanurate Exterior Insulation Varies - R-19.0 (3.35 RSI) - -
Stainless Steel Fasteners (16" o.c.) - 12 (20) - 489 (7830) | 0.12 (500)
8 | Steel Vertical and Horizontal Rails 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
9 | Isolator 3/16” (4) 0.12 (0.21) - - -
10 Metal Cladding with vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.21




Appendix A - Catalogue Material Data Sheets

Detail 5.1.22

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Knight CI-System (8” o.c.) — Clear Wall

(&)
yd Y
Vi \
I \

\ 1
\ /
S
Isolator Detail
Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8" (16) 0.09 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 55/8" x15/8” Steel Studs (1670.c.) 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 4 1/8” (105) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
. . . . R-10.1 (1.78 RSI) to
5 | Polyisocyanurate Exterior Insulation Varies - R-19.0 (3.35 RSI) - -
6 | Stainless Steel Fasteners (8” 0.c.) - 12 (20) - 489 (7830) | 0.12 (500)
7 | Steel Vertical and Horizontal Rails 18 Gauge 250 (36) - 489 (7830) | 0.12 (500)
8 | Isolator 3/16” (4) 0.12 (0.21) - - -
9 Metal Cladding with vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.22




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.23

Vertical Insulated Metal Panel — Clear Wall with Vertical

Connection Joint and Support Girt/Hat Track Backup Wall

A
. o \\‘
M /’ . .
Al Vertical Joint
Thickness Conduc_:tl\lllty No_mlnal Density Specific
ID Component Inches Btu-in Resistance Ib/ft3 Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (M2K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16" o.c. 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21 (3.70) 1.8 (28) 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Sealant Varies 2.4 (0.35) - - -
9 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12 (500)
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.23




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.2

Vertical Insulated Metal Panel — Metal Stack Joint and Support Girt
Back/Hat Track Backup Wall

A
-A
\\
NG Vertical Joint
B
--B
(\ :)
Horizontal Joint
Thickness Cogduc.:tivity quinal Density Specific
ID Component Inches ftthr::r“’li Erefst;sot:/nBcti Ib/ft BtI:/(iE&F
(mm) 2 (kg/m?)
(W/m K) (m*K/W) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16” o.c. 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyisocyanurate Insulation 3" (76) 0.143 (0.020) R-21 (3.70) 1.8(28) | 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Sealant Varies 2.4 (0.35) - - -
9 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12(500)
10 | Steel Flashing & Trim 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Steel Angle 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
12 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.24




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.25

Horizontal Insulated Metal Panel — Clear Wall with Horizontal
Connection Joint and Steel Stud Backup Wall

Horizontal Joint

As__/
Thickness Cogduc.:tivity quinal Density Specific
ID Component Inches ftthr::r“’li Erefst;sot:/nBcti Ib/ft BtI:/(iE&F
(mm) 2 (kg/m?)
(W/m K) (m*K/W) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 35/8” x15/8" Steel Studs (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Polyisocyanurate Insulation 3”7 (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12 (500)
8 | Sealant Varies 2.4 (0.35) - - -
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -
" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.25




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.26

Horizontal Insulated Metal Panel — Vertical Gasket Joint with Steel

Stud Backup Wall

A
[ Vertical Joint
1
AN B
/,, ™
(
\\
B ~_
Horizontal Joint
Thickness Conduc;tmty No.mlnal Density Specific
ID Component Inches Btu-in / Resistance Ib/ft3 Heat
(mm) ft2-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 35/8"x15/8” Steel Studs (16" 0.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) | 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12 (500)
8 | Sealant Varies 2.4 (0.35) - - -
9 | Gasket 11/3" (33) 0.966 (0.14) - - -
10 | Steel Plate 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.26
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab

Intersection
Thickness Conduc;tmty qulnal Density Specific
ID Component Inches Btu-in / Resistance Ib/ft3 Heat
(mm) ft>-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) g (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top

4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

. . . R-5 to R-25
6 | Exterior Insulation Varies - (0.88 to 4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) 0.20 (850)
9 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient

- R-0.2 (0.03 RSI) to

1 - - - -

10 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A5.27




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.2

Intersection with Top Side Insulation

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab

Thickness corB'(tiuu_?rtI“/"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottomn Tracks 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 | Concrete Slab 8” (203) 12 (1.8) - 140 (2250) 0.20 (850)
9 | Exterior Insulation, Balcony? 1” (25) - R5 (0.88 RSI) 1.8 (28) 0.29 (1220)
10 Metal cladding/flashing/ finished soffit/pavers with vented air space is incorporated into exterior heat transfer coefficient
A R-0.2 (0.03 RSI) to
1 - - - -
11 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 Exterior Balcony Insulation Length varies at 0" (Omm), 7 7/8” (200mm), 15 3/4” (400mm), 31 1/2” (800mm) from wall

ASHRAE 1365-RP

A.5.28




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.

Intersection with Top & Under Side Insulation

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottomn Tracks 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation 3”7 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) 0.20 (850)
9 géﬁ[;” Insulation, Balcony & 17 (25) ; R5 (0.88 RSI) 18(28) | 0.29 (1220)
10 Metal cladding/flashing/ finished soffit/pavers with vented air space is incorporated into exterior heat transfer coefficient
A - R-0.2 (0.03 RSI) to
1 - - -
11 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 Exterior Balcony Insulation Length varies at 0" (Omm), 7 7/8” (200mm), 15 3/4” (400mm), 31 1/2” (800mm) from wall

ASHRAE 1365-RP

A5.29
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.4

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding -

Uninsulated Concrete Slab Intersection with Uninsulated Curb

R-0.7 (0.12 RS

Vs Y
7 \
1 1
\ !
\ /
S o '
Balcony Stepdown Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
N R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Air Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-Girt with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Concrete Slab 8" (204) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' . . R-02 (0.03 RSI) to . i

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.30
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.5

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

Cladding — Uninsulated Concrete Slab Intersection with Uninsulated

Curb

Balcony Stepdown Detail

R-0.7 (0.12 RSI)

Thickness Cogcti:.ci:;i\l/ity Nominal Resistance | Density SFI)-Ieecai:ic

ID Component I?:\I:)S £2-hr-F hr(-;:z-mtu (Iig;fr:;) Btu/lb-°F
(W/mK) (J/kg K)

1 | Interior Film' - - RI-?9069(36116R|RS’|S)|;0 - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x 1008 Steel Sdswith Top | 45 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8" (92) 0.29 (0.044) R-12 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-Girt with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 37 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Concrete Slab 8” (204) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' . . R-02 (0.03 RSI) to . i

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.31
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.6

Balcony Stepdown Detail

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding -
Uninsulated Concrete Slab Intersection with Insulated Curb

Thickness Cogctl:-ci:rt‘i\l/ity Nominal Resistance | Density S;I)_Ieecai:ic

ID Component I?;r::)s f2-hr-°F hr(-rfrt:z-;l/:‘/ﬂ?)tu (Ilgﬁ:;) Btu/lb-°F
(W/m K) (J/kg K)

1 | Interior Film’ - - RI-??OGQ((z(HGRR?IS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x15/8 Steel Studswith Top | 48 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Air Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-Girt with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 37 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12(500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Concrete Slab 8” (204) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Curb Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
12 | Exterior Film' - - RI-?(2027((200?2R|R8’|S)I;0 - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.32
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.7

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

Cladding — Uninsulated Concrete Slab Intersection with Insulated

Curb

Balcony Stepdown Detail

Thickness Cogcti:.ci:;i\l/ity Nominal Resistance | Density SFI)-Ieecai:ic

ID Component I?:\I:)S £2-hr-F hr(-;:z-mtu (sz) Btu/lb-°F
(W/mK) (J/kg K)

1 | Interior Film' - - RI-?QOGEg(z(;}GRRS’lS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x 1008 Steel Sdswith Top | 45 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8" (92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-Girt with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 37 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Concrete Slab 8” (204) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Curb Insulation - - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
12 | Exterior Film' - - RI-?(2027((200:1,)2RI§|S)I;0 - .

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.33
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.8

Cladding — Uninsulated Slab Intersection

Balcony Stepdown Detail

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco

Thickness Cog(::_?rtli‘/’ity Nominal Resistance | Density S;I)-Ieec;:ic
ID Component I?;r::)s f2-hr-°F hr(-:rt;-mtu (;37::‘33) Btu/lb-°F
(Wim K) (J/kg K)
1 | Interior Films' - - RI-?(30653((2(;16RIRS’IS)I;O - .
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 2n5(§8éé‘ﬂlg’ i:é‘;s' Studs with Top | 45 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8"(92) | 0.29(0.042) R-12 (2.1 RSI) 0.9(14) | 0.7 (710)
5 | Exterior Sheathing 112 (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50(800) | 0.26 (1090)
6 | Vertical Z-Girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation Varies - RI';_?S“(';S 4R§'S)|;° 18(28) | 0.29 (1220)
8 | Rigid Insulation Bracing Varies 0.2 (0.29) - 1.8 (28) 0.29 (1220)
9 | Rainscreen Cavity 112" (13) - R-0.5 (0.09 RSI) 0.075 (1.2) | 0.24 (1000)
10 | Stucco Cement with Breather Board | 1/2” (13) 6(0.9) R-0.1 (0.01 RSI) 120 (1922) | 0.20 (850)
11 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - ]

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.34




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.9

Exterior and Interior Insulated Wall Assembly with Shelf Angle &
Brick Ties Supporting Brick Veneer — Slab Intersection

Brick Tie Detail

Thickness Conductivity Nominal Densit Specific
ID Component Inches Btu-in / Resistance Iblft3y Heat
P ) ft2-hr-°F hr-ft2-°F/Btu (kgim?) | Btullb<F
(W/m K) (M2K/W) g (J/kg K)
N ] ] R-0.6 (0.11RSI)to ] ]

1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1(0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)

Ei:ﬁzs'ass Batt Insulation in Stud 35/8"(92) | 0.29 (0.042) R-12 (2.1 RSI) 0.9(14) | 0.17 (710)

3 5/8” x 1 5/8” Steel Studs with Top
4 Botom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)

. . . R-5 (0.88 RSI) to

6 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Brick Ties 14 gauge 347 (50) - 489 (7830) 0.12 (500)
8 | Shelf Angle 3/8” (10) 347 (50) - 489 (7830) | 0.12 (500)
9 | Flashing 20 gauge 347 (50) - 489 (7830) 0.12 (500)
10 | Brick Veneer 3 5/8” (92) 5.4 (0.78) - 120 (1920) | 0.19 (720)
11 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
12 | Air Gap 1" (25) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A5.35




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.10

Exterior and Interior Insulated Wall Assembly with Spaced Shelf
Angle & Brick Ties Supporting Brick Veneer — Slab Intersection

Y4 AY
1 1
\ 7
SN
Brick Tie Detail
Thickness Cogdu-c.:tl\l/lty RNo.mlnal Density S;I)_Iecmc
ID Component Inches turin esistance Ib/ft3 eat
(mm) ft2-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) g (J/kg K)
e i ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
Ei:\‘fi[s'ass Batt Insulation in Stud 35/8"(92) | 0.29(0.042) R-12 (2.1 RSI) 0.9(14) | 0.17 (710)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation Varies - Réz(g'asfsls)l;o 1.8 (28) 0.29 (1220)
7 | Brick Ties 14 gauge 347 (50) - 489 (7830) 0.12 (500)
8 | Exterior Insulation Behind Shelf Angle varies - Réz(g'asfsls)l;o 1.8 (28) 0.29 (1220)
9 | Spaced Shelf Angle 3/8” (10) 347 (50) - 489 (7830) 0.12 (500)
10 | Flashing 20 gauge 347 (50) - 489 (7830) 0.12 (500)
11 | Brick Veneer 35/8" (92) 5.4 (0.78) - 120 (1920) 0.19 (720)
12 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) 0.20 (850)
13 | Air Gap 1" (25) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A.5.36




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.11

without Concrete Curb

Thermally Broken Slab Detail

(Isokorb CM20)

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Isokorb CM20 Thermally Broken Slab Projection

\ Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance Density T-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(WimK) 9 (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -

1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Air Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i

Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-14.6 (2.56 RSI) 1.0 (16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
1 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)

UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.217 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.37




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.1

Slab Projection without Concrete Curb

Thermally Broken Slab Detail

(Isokorb CM20)

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Isokorb CM20 Thermally Broken

Conductivit Specific
Thickness Btu-in / y Nominal Resistance Density FI)-Ieat
ID Component Inches ) hr-ft?-°F/Btu Ib/ft?
(mm) ft*-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
- R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fibreglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12.0 (2.10 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-14.6 (2.56 RSI) 1.0 (16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12(500)
11 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)
UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.217 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.13

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Uninsulated Curb

ya A
/ \
| \
\ I
\ /
S
Thermally Broken Slab Detail
(Isokorb CM20)
n ivi ifi
Thickness COB?:_?: / ty Nominal Resistance Density STieecat ¢
ID Component Inches ) hr-ft?-°F/Btu Ib/ft?
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
N R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fibreglass Batt Insulation 3 5/8” (92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
1 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)
UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.2 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
- R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.2.14

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Uninsulated Curb

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Vs Y
7 \
1 1
\ 1
\ /
S o '
Thermally Broken Slab Detail
(Isokorb CM20)
. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance Density FI)-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Air Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation 3”7 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
1 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)
UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3" (76) 0.217 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
S R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.15

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Insulated Curb

Vs N
7 \
1 \
\ 1
\ /
S
Thermally Broken Slab Detail
(Isokorb CM20)
. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat
ID Component Inches ) hr-ft?-°F/Btu Ib/ft3
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Air Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
11 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)
UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.217 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
14 | Curb Insulation 3”7 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
I R-0.2 (0.03 RSI) to
1 - - - -
15 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.2.16

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Insulated Curb

Vs N
7 \
1 1
\ I
\ /
S o '
Thermally Broken Slab Detail
(Isokorb CM20)
. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance Density FI)-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(WimK) 9 (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottomn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fibreglass Batt Insulation 3 5/8” (92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation 3”7 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
1 HDPE Plastic Sleeve - 1.7 (0.25) - 59 (950) 0.48 (2000)
UHPC Concrete Mix - 5.5 (0.80) - 140 (2250) | 0.20 (850)
12 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.217 (0.031) R-14.7 (2.58 RSI) 66 (1060) | 0.35 (1500)
13 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
14 | Curb Insulation 3”7 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
- R-0.2 (0.03 RSI) to
1 - - - -
15 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.17

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Floor Slab Intersection

4 \
! \
{ |
‘ ’/'
1" (25 mm)
Drained EIFS
at Slab Detail
Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches hr-ft2-°F/Btu Ib/ft3
(mm) ft>-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) 9 (J/kg K)
1 | Interior Films® - - R|'£069((201 16RF\S’IS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 3 5/8” Steel Studs (1670.c.)
3 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
! 2” (50) to R-7.5 (1.32 RSI) to
7 | Insulation Board 47 (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Exterior Film’ - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets

Detail 5.2.18

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Floor Slab Intersection

PR
/ \‘
{ 1
N ,/’
== 1” (25 mm)
Drained EIFS
at Slab Detail
Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
e ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 5/8” x 3 5/8” Steel Studs (1670.c.)
3 | vith Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) | 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
. 2" (50) to R-7.5 (1.32 RSl) to
7 | Insulation Board 4" (100) 0.27 (0.039) R-15 (2.64 RS)) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab 8" (203) 12 (1.8) - 140 (2250) | 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.2.19

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z-girts (16” o.c.) Supporting Stucco
Cladding — Steel Framed Floor with Cross Cavity Flashing

7 N

/ \

1 1

\ !

\ /

~__"
Slab Edge Detail
Thickness corB'(tiuu_?rtI“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) 9 (J/kg K)
C e g ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Vertical Z-girts with 11/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
. . . R-10 (1.76 RSI) to

7 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Rigid Insulation Bracing Varies 0.2 (0.029) - 1.8 (28) 0.29 (1220)
9 | Rainscreen Cavity 1/2” (13) - R-0.5 (0.09 RSI) 0.075(1.2) | 0.24 (1000)
10 | Stucco Cement with Breather Board 1/2” (13) 6.3 (0.9) R-0.1 (0.01 RSI) 120 (1922) | 0.20 (850)
11 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
12 | Steel Beam (W410) - 347 (50) 489 (7830) | 0.12 (500)
13 | Concrete Topping 6” (203) 6.3 (0.9) - 120 (1920) | 0.20 (850)
14 | Cross Cavity Steel Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.45




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.20

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall
Assembly with Fiberglass Spacer and Through Insulation

Fasteners Supporting Cladding — Insulated Slab Intersection

AN Slab Edge Detail

Thickness Cogctl:.ci:;i\l/ity Nominal Resistance | Density S;I)-Ieecai:ic

ID Component Inches £2-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (WIimK) (M*KIW) (kg/m’) | kg K)

1 | Interior Film’ - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Fiberglass Spacer with Steel Bolts 31/2” (89) 1.7 (0.299)
7 | Exterior Insulation 31/2” (89) - R-15 (2.59 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical Steel Z-girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.46




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.21

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall
Assembly with Thermally Broken Aluminum Clip Supporting
Cladding — Slab Intersection

ya A

/ \

| \

\ I

\ /
S
Slab Edge Detail
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Film’ - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8" x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
Engineered Assemblies Aluminum 1/5” (5) to
6 | Panel Clip (models T100 T125150) |  3/8” (10) 1109 (160)
. . . R-16.8 (2.96 RSI) to

7 | Exterior Insulation Varies - R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical/Horizontal Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Cork/Neoprene pad 1/16” (1.5) 0.329 (0.058) R-0.15 (0.03 RSI) - -
11 | Aerogel 3/8” (10) 0.086 (0.015) R-3.9 (0.68 RSI)
12 | Steel Fasteners 5/16” (8) @ 347 (50) - 489 (7830) | 0.12(500)
13 Cladding with 1/2" (13mm) vented airspace incorporated into exterior heat transfer coefficient
14 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.47




Appendix A - Catalogue Material Data Sheets

Detail 5.2.22

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall
Assembly with TAC Fiber Reinforced Plastic Girts Supporting
Cladding — Slab Intersection

s N
’ \

! \

! 1

\ /

\ /

N ~__- 7
Slab Edge Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
I R-0.6 (0.12 RSI) to
1 - - - -
1 | Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 35/8"x15/8” Steel Studs (1670.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-12.6 (2.22 RSI) to

6 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.40 RSI) 489 (7830) | 0.12 (500)
7 | Fiber Reinforced Plastic (FRP) Girts - 2.4 (0.35) - - -
8 | Horizontal Girts 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Concrete Slab 8” (203) 12 (1.8) - 140 (2250) | 0.20 (850)
10 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.48




Appendix A - Catalogue Material Data Sheets

Detail 5.2.23

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8°° Steel Stud (16’ o.c.) Wall

o.c.) Supporting Cladding — Slab Intersection

Assembly with Thermally Broken Aluminum Clip Rail System (24”

ya A
/ \
| \
\ I
\ /
S o - '
Slab Edge Detail
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8" x15/8" Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
. . 1/5” (5) to
6 | Longboard Aluminum Panel Clip 3/8” (10) 1109 (160) - - -
. . . R-12.6 (2.22 RSI) to
7 | Exterior Insulation Varies 0.24 (0.034) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
Vertical Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 Cladding with 1/2" (13mm) vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.49




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.)
Detail 5.2.24 | ., Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Structural Steel Framed Floor Intersection

. Conductivity Nominal . Specific
Thickness in/ . Density
ID Component Inches Btu-in Resistance Ib/ft Heat
(mm) ft2hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (M2K/W) 9 (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -

1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)

3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

. . . R-5 (0.88 RSlI) to

5 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
6 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
9 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
10 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
11 | Exterior Film’ - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP A.5.50



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall
Detail 5.2.25 Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Structural Steel Framed Floor Intersection

Thickness Conductivity Nominal Densit Specific

Btu-in / Resistance 3 y Heat
ID Component Inches ft2-hr-oF hr-ft2°F/Btu I/t Btullb-oF
(mm) (WIim K) (M2KIW) (kg/m®) kg K)

- R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.9 (0.16 RSI)

Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with

3 Metal Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
4 Eigﬁzg'ass Batt Insulation in Stud 35/8"(92) | 0.29 (0.042) R-12 (2.1 RSI) 0.9(14) | 017 (710)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
9 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
10 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient

11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP A.5.51



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.26

Vertical Insulated Metal Panel - Corrugated Slab Intersection with
I-beam, Open Web Steel Joist and Support Girt/Hat Track Backup

Wall

>

Vertical Joint

B

Horizontal Joint

Thickness Conduc_:tivity No_minal Density Specific
ID Component Inches f?ztl:l:':é Erefst;sot:;;z Ib/ft BtI:ﬁE&F
(mm) 2 (kg/m?)
(W/imK) (m*K/W) (J/kg K)

1 | Interior Film' - - Ré)_'g. g((()(.)1_ 116RRSSI)I)tO - -

2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16” o.c. 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21 (3.70) 1.8 (28) 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Sealant - 2.4 (0.35) - - -

9 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12(500)
10 | Steel Flashing & Trim 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Steel Angle 16 gauge 430 (62) - 489 (7830) | 0.12(500)
12 | Open Web Steel Joist - 314 (45) - 489 (7830) | 0.12 (500)
13 | Steel Beam (W410) - 314 (45) - 489 (7830) | 0.12(500)
14 | Steel Deck 1/16” (1.6) 314 (45) - 489 (7830) | 0.12(500)
15 | Concrete Topping 6” (152) 6 (0.9) - 120 (1920) | 0.20 (850)
16 | Semi-Rigid Insulation - 0.28 (0.04) - 4.5 (72) 0.17 (710)
17 | Exterior Film ' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.52




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.2

Horizontal Insulated Metal Panel — Corrugated Slab Intersection
with I-beam, Open Web Steel Joist and Steel Stud Backup Wall

A
- \\‘
\_/’ Vertical Joint
A B

B.-.

[ \)

N Horizontal Joint

Thickness Conduc_:tivity No_minal Density Specific
ID Component Inches f?:l:]:'lé I?refst;sot;;;i Ib/ft® BtI:IEigLF
(mm) 2 (kg/m?)

(W/m K) (m?K/W) (J/kg K)
1 | Interior Film® - - Rg-.g_g((()bT :6R|;>Ssl)|)to - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 35/8” x15/8" Steel Studs (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Polyiso Insulation 3" (76.2) 0.143 (0.02) R-21.0 (3.70) 1.8(28) | 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Bolt 1/4” (0.25) @ 314 (45) - 489 (7830) | 0.12 (500)
8 | Sealant - 2.4 (0.35) - - -
9 | Gasket 11/3” (33) 0.966 (0.14) - - -
10 | Steel Plate 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Open Web Steel Joist - 314 (45) - 489 (7830) | 0.12 (500)
12 | Steel Beam (W410) - 314 (45) - 489 (7830) | 0.12 (500)
13 | Steel Deck 1/16” (1.6) 314 (45) - 489 (7830) | 0.12(500)
14 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.53




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.1

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Window and Floor Slab Intersection

Window Head Detall

Window Sill Detail

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft*-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)
I R-0.6 (0.11 RSI) to

1 - - - -
1 | Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
. . R-7.5 (1.32 RSI) to
8 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
9 5’ (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uicu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K) 2

10 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film’ - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A.5.54




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Window and Floor Slab Intersection

Window Head Detall

Window Sill Detail

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?®) Btu/lb-°F
(W/m K) (J/kg K)

C ) ) R-0.6 (0.11 RSI) to ) )
1 | Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottomn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
. . R-7.5 (1.32 RSI) to
8 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
9 5’ (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uiu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K) 2

10 | Concrete Slab 8” (203) 12 (1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.55




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.

Window & Slab Intersection

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding —

Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(Wim K) 9 (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
- . » 0.075 0.24
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) (1.2) (1000)
3 5/8” x 1 5/8” Steel Studs with Top 489
4 and Bottom Tracks 18 gauge 430 (62) ) (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - (7488390) 0.12 (500)
8 | Concrete Slab 8” (203) 12.5 (1.8) ; (2124500) 0.20 (850)
9 5’ (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uicu = 0.32 BTU/hr.ft2.°F (1.82 W/m?3K)?
10 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient, sill flashing & interior
finish materials
- R-0.2 (0.03 RSI) to
1 - - - -
11 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity for air spaces within window framing was found using 1ISO 10077-2.

ASHRAE 1365-RP

A.5.56




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.4

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding
— Window and Floor Slab Intersection

yd N
Vi \
1 1
\ 1
\ / . .
S--7 Window Head Detail
AR
Vi \
I \
\ 1
\ /
S
Window Sill Detail
Thickness Cog?:_?:‘“l"ty Nominal Resistance | Density S'?_Ieec;:'c
ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/m K) g (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8"x15/8" Steel Studs with Top | 45 5,9¢ 430 (62) ; 489 (7830) | 0.12 (500)
Tracks
4 | Fiberglass Batt Insulation 35/8”(92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
. . . R-10 (1.76 RSI) to
7 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 5’ (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uiu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K)?
10 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Aluminum Flashing 18 gauge 1109 (160) - 171(2739) | 0.21 (900)
— R-0.2 (0.03 RSI) to
1 - - - -
12 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity for air spaces within window framing was found using 1ISO 10077-2.

A5.57



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.5

Cladding — Window and Slab Intersection

Window Sill Detail

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco

Thickness Cog?:_?:\llity Nominal Resistance | Density SFI)-Ieecai:ic
ID Component I?rflrr\:)s f2-hr-F hr(-:rtlzz-mtu (|:b;ft33 Btu/lboF
(W/im K) gim) | kg K)

1 | Interior Film? - - RI-?(3.1§1((2S.;ORF\S’IS)I;O - .

2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSlI) 50 (800) 0.26 (1090)
3 | i Bottom Tramke oo MTOP ] 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSlI) 50 (800) 0.26 (1090)
6 | Vertical Z-Girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation Varies - Ré‘l_(1)5(1(.27.24RSIS)I;O 1.8 (28) 0.29 (1220)
8 | Rigid Insulation Bracing Varies 0.2 (0.29) - 1.8 (28) 0.29 (1220)
9 | Rainscreen Cavity 1/2” (13) - R-0.5 (0.09 RSI) 0.075(1.2) | 0.24 (1000)
10 | Stucco Cement with Breather Board 1/2” (13) 6 (0.9) R-0.1 (0.01 RSI) 120 (1922) | 0.20 (850)
11 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
12 | Metal sheet connected to studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
13 | Wood Sill 1.5” (38) 0.69 (0.10) - 31 (500) 0.45 (1880)
14 5’ (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU

Uicu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K)?

15 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
16 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.58
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.6

Vertical Insulated Metal Panel — Window Glazing Transition with
Steel Support Framing

A
ll/ B \\‘
N /,’
N Vertical Joint
Thickness Cogduc.:tivity quinal Density Specific
ID Component Inches ftthl::r:é Erefst;s::/nsii Ib/ft BtI:I(iELF
(mm) 2 (kg/m?)

(W/m K) (m?K/W) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16" o.c. 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyiso Insulation 3" (76.2) 0.143 (0.02) R-21.0 (3.70) 1.8(28) | 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Sealant - 2.4 (0.35) - - -
9 | Steel Bolt 1/4” (0.25) @ 314 (45) - 489 (7830) | 0.12 (500)
10 | Steel Studs @ 16” o.c. with Track 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Steel Support Post 1/8” (3.2) 314 (45) - 489 (7830) | 0.12(500)
12 5’ (1.5m) High aluminum window: double glazed & thermally broken?
13 | Window Trim and Sill Flashing 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
14 | Wood Sill 5/8” (16) 0.6 (0.09) - 27.8 (445) | 0.45 (1880)
15 | Exterior Film’ - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation & surface
emissivity. Window values supplemented by ISO 1007-2, Annex B.
2 The thermal conductivity of air spaces within window framing was found using ISO 10077-2

A.5.59
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.7

Horizontal Insulated Metal Panel — Window Glazing Transition with
Steel Support Framing

AN !
Horizontal Joint

Thickness CorBldu?tivity quinal Density Specific

ID Component Inches ftzttli:r:,é II:, efst;s:: ;‘B(;i Ib/ft3 Btll-JIIeIELF
(mm) 2 (kg/m?)
(W/m K) (m?*K/W) (J/kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 3vifr/18;r);c1:k5/8” Steel Studs (16" 0.c.) 18 gauge 430 (62) ; 489 (7830) | 0.12 (500)
5 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12(500)
8 | Sealant - 2.4 (0.35) - - -
9 | Gasket - 0.966 (0.14) - - -
10 | Steel Plate 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 5’ (1.5m) High aluminum window: double glazed & thermally broken?
12 | Steel Window Trim and Sill Flashing 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
13 | Wood Sill 5/8” (16) 0.69 (0.10) - 27.8 (445) | 0.45 (1880)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation &
surface emissivity. Window values supplemented by ISO 1007-2, Annex B.
2 The thermal conductivity of air spaces within curtain wall framing was found using ISO 10077-2

A.5.60
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Detail 5.3.8

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Window with Aerogel and Floor Slab Intersection

Window Head Detail

Window Sill Detail

Thickness Cogt;l:.(i::\lnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f2-h-0 hr-ft>-°F/Btu Ib/ft? b+
(mm) t*-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
I R-0.6 (0.11 RSI) to

1 - - - -
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottormn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
. . R-7.5 (1.32 RSI) to
8 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
9 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uicu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K)?

10 | Aerogel Blanket 3/8" (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
11 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.61
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Detail 5.3.9

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Window with Aerogel and Floor Slab

Intersection
// - \\
I ! . .
\ / Window Head Detail
\ 4
,/ -~ \
I \
\ !
N - d
Window Sill Detail
Thickness Cog(tj:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
- R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottomn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
. . R-7.5 (1.32 RSI) to
8 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
9 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU
Uicu = 0.32 BTU/hr.ft2.°F (1.82 W/m?K)?
10 | Aerogel Blanket 3/8" (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
11 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.62
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Detail 5.4.1

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Conventional Curtain Wall Transition

Curtain Wall
Jamb Detail

n ivi ifi
Thickness COBS:_?; / ty Nominal Resistance Density S'I)-Ieecat ¢
ID Component Inches ) hr-ft?-°F/Btu Ib/ft?
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
I R-0.6 (0.11 RSI) to

1 - - - -
1 Interior Films R-1.1 (0.20 RS)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8"x15/8” Steel Studs (1670.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i

Adhesive
. . R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RS 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU
Uicu= 0.32 BTU/hr-ft2-oF (1.82 W/m2K) ?

10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A.5.63
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Detail 5.4.

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Conventional Curtain Wall Transition

Curtain Wall
Jamb Detail

n ivi ifi
Thickness COB?:_?; / ty Nominal Resistance Density S'I)-Ieecat ¢
ID Component Inches ) hr-ft?-°F/Btu Ib/ft?
(mm) ft*-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
A R-0.6 (0.11 RSI) to

1 - - - -
1 Interior Films R-1.1 (0.20 RS)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i

Adhesive
. . R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RS 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU
Uicu= 0.32 BTU/hr-ft2-oF (1.82 W/m2K) 2

10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.64
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.4.3

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly — Curtain Wall Transition

Without Aerogel Detall

With Aerogel Detail

Thickness Conduv.::tlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches PR hr-ft?-°F/Btu Ib/ft o
(mm) ft>-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
C ) ) R-0.6 (0.12 RSI) to ) )
1 Interior Films R-1.1 (0.20 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 3 1/2" (89) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU
Uicu = 0.32 BTU/hr-ft2-oF (1.82 W/m2K)?
9 | Aerogel Blanket 0.4” (10) 0.086 (0.015) R-3.8 (0.67 RSI) - -
C e ) ) R-0.2 (0.03 RSI) to ) )
10 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2

A.5.65
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D t -I 5 4 4 Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c)
elall 9.4.4 wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Conventional Curtain Wall Intersection

. Conductivity Nominal . Specific
Thickness in/ . Density
ID Component Inches Btu-in Resistance Ib/ft Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (M2K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 Ei:\‘fi[g'ass Batt Insulation in Stud 35/8"(90) | 0.29 (0.042) R-12 (2.1 RSI) 0.9(14) | 0417 (710)
4 | 35/8"x15/8" Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
Horizontal Z-girts w/ 1 1/2” Flange
7 -
with Closure Flashing 18 gauge 430 (62) 489 (7830) | 0.12 (500)
8 Conventional curtain wall system with insulated back pan (Pressure plates with minimal thermal break)?
9 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.2 (0.03 RSI) to . 3
R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation &
surface emissivity
2 The thermal conductivity of air spaces within curtain wall framing was found using ISO 10077-2

ASHRAE 1365-RP A.5.66
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D t I 5 4 5 Exterior Insulated Concrete Wall and Steel Stud Assembly
etai = Supporting Metal Cladding — Curtain Wall Transition Intersection

-, -~

l/ \‘

\ 1

\ /7

~_
Jamb Detail
n ivi ifi
Thickness COBS:_?: / ty Nominal Resistance Density S'I)-Ieecat ¢
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(WimK) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8”x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | 35/8"x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Air Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
. . . R-15 (2.64 RSI) to
7 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical Z-Girt 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Horizontal Z-Girt (24” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
10 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
11 Metal Cladding with 1/2” (13mm) vented airspace incorporated into exterior heat transfer coefficient
12 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU
Uicu = 0.32 BTU/hr-ft2-°F (1.82 W/mZ2K) 2

13 | Rigid Insulation 17 (25) - R-5.0 (0.88 RSI) 1.8 (28) 0.29 (1220)
14 | Concrete Wall 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
15 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.5.67



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.4.6

Exterior Insulated Concrete Wall and Steel Stud Assembly
Supporting Metal Cladding with Cavity Insulation — Curtain Wall
Transition Intersection

Jamb Detail

Thickness Cogctl:-ci:rt]i\l/ity Nominal Resistance Density Sileec;:ic

ID Component Inches f2-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-°F

(mm) (W/m K) (m7KIW) (ka/m®) 1 ikg K)
1 | Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8" x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | 35/8"x15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Fiberglass Batt Insulation 35/8" (92) 0.29 (0.042) R-12.0 (2.1 RSI) 0.9 (14) 0.17 (710)
7 | Exterior Insulation Varies - R-;Z(;giissll))to 1.8 (28) 0.29 (1220)
8 | Vertical Z-Girt 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Horizontal Z-Girt (24” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
10 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12 (500)
11 Metal Cladding with 1/2” (13mm) vented airspace incorporated into exterior heat transfer coefficient
12 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU

Uiu = 0.32 BTU/hr-ft2-oF (1.82 W/m2K)?2
13 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
14 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.5.1

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Concrete Parapet & Slab Intersection

. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (16”0.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
. ) R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8" (203) 12 (1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
11 | Parapet Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
I R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.5.2

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Insulated Concrete Parapet & Slab Intersection

. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(Wim K) g (J/kg K)
A R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1(0.16 R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
. . R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
. . R-10 (1.76 RSI) to
11 | Parapet Insulation Varies - R-20 (3.52 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
- R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.3

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Concrete Parapet & Slab Intersection

. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(WimK) 9 (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RS)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9(1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
. . R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RS) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
11 | Parapet Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
I R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Insulated Concrete Parapet & Slab

Intersection
. Conductivit \ . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat
ID Component Inches ) hr-ft2-°F/Btu Ib/ft3
(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(W/mK) g (J/kg K)
N R-0.6 (0.12 RSI) to
1 - - - -
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (16”0.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9(1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1(0.16 R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
. . R-7.5 (1.32 RSI) to
7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RS) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8” (203) 12 (1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
. . R-10 (1.76 RSI) to
11 | Parapet Insulation Varies - R-20 (3.52 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) R-1 (0.18 RSI) 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
- R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.

Concrete Parapet & Slab Intersection

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24” o.c.) Supporting Metal Cladding —

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft b
(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
- . » 0.075 0.24
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) (1.2) (1000)
3 5/8” x 1 5/8” Steel Studs With 489
4 Top and Bottom Track 18 gauge 430(62) ) (7830) 0.12(500)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
. . . R5 to R25
6 | Exterior Insulation Varies - (0.88 to 4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - (7488390) 0.12 (500)
8 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) ; (2124500) 0.20 (850)
9 | Roof Insulation 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
10 | Parapet Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
11 | Wood Blocking 5/8” (16) 0.63 (0.09) R-1 (0.18 RSI) 27.8 (445) | 0.45(1880)
12 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient, metal cap flashing &
finish roof materials
- R-0.2 (0.03 RSI) to
1 - - - -
13 | Exterior Film R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Detail 5.5.6

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Concrete Parapet and Slab Intersection

’ N
4 \
/ \
I 1
\ !
\ /
N ~ _ 4
Parapet Cap Detail
\ Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance Density T-Ieat
ID Component Inches ) hr-ft?-°F/Btu Ib/ft3
(mm) ft*>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F
(WimK) 9 (J/kg K)
I R-0.6 (0.11 RSI) to
1 - - - -
1 | Interior Films R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x15/8" Steel Studswith Top | 45 106 430 (62) - 489 (7830) | 0.12 (500)
Tracks
4 | Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts w/ 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
. . . R-10 (1.76 RSI) to
7 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12(500)
9 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
10 | Concrete Slab and Parapet 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Wood Blocking 5/8” (16) 0.69 (0.10) R-1 (RSI-0.18) 31 (500) 0.45 (1880)
12 | Steel Cap Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
13 | Rigid Roof Insulation 4” (102) 0.20 (0.029) R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
- R-0.2 (0.03 RSI) to
1 - - - -
14 | Exterior Film R-0.7 (0.12 RS)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.7

Cladding — Concrete Parapet & Slab Intersection

Parapet Cap Detail

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco

Thickness Cogctl:-ci:rt]i\l/ity Nominal Resistance Density Sileec;:ic
ID Component Inches f2-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-F
(mm) (W/mK) (m*K/W) (kg/m?) (kg K)
1 | Interior Film? - - RI-Q(?067((20112RI§|S)I;0 - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 %&';/i’sx 1 5/8” Steel Studs with Top 18 Gauge 430 (62) ) 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Vertical Z-Girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation Varies - RI-?1-(1)ES1(.27.€634RI-'\S’IS)I;O 1.8 (28) 0.29 (1220)
8 | Rigid Insulation Bracing Varies 0.2 (0.029) - 1.8 (28) 0.29 (1220)
9 | Rainscreen Cavity 1/2” (13) - R-0.5 (0.09 RSI) 0.075(1.2) | 0.24 (1000)
10 | Stucco Cement with Breather Board 1/2” (13) 6 (0.9) R-0.1 (0.01 RSI) 120 (1922) 0.20 (850)
11 | Concrete Slab and Parapet 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
12 | Wood Blocking 5/8” (16) 0.69 (0.10) - 31 (500) | 0.45 (1880)
13 | Steel Cap Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
14 | Rigid Roof Insulation 4 (102) 0.20 (0.029) R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.8

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Intermittent Vertical Z Girts (16” o.c.)

Supporting Metal Cladding — Concrete Roof Deck at Continuous
Concrete Parapet

/ N

/ “

! I

\ /

N Vs
\ B \
Continuous Concrete
Parapet Detall
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density s%eec;:.c
ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0
(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film? - . R-0.6 (0.11 RSI) to ) )
R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 35/8”(92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
Intermittent Vertical Z-Girts with
7 1 1/2" Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab and Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Wood Blocking 5/8” (16) 0.69 (0.10) R-1.0 (0.18 RSI) 31 (500) 0.45 (1880)
11 | Steel Cap Flashing 18 Gauge 347 (50) - 489 (7830) | 0.12(500)
12 | Rigid Roof Insulation 4 (102) 0.20 (0.029) R-20 (3.50 RSI) 1.8 (28) 0.29 (1220)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
14 | Exterior Film' - - R0.2 (0.03 RSI) to - -
R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.9

Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall
Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal

Cladding — Steel Roof Deck with Open Web Steel Joist & Parapet

R-0.7 (0.12 RSI)

Intersection
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2o hr-ft>-°F/Btu Ib/ft o
(W/m K) g (J/kg K)
A R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 Ei:\‘fi[s'ass Batt Insulation in Stud 35/8"(92) | 0.29 (0.042) R-12 (2.1 RSI) 0.9(14) | 0.7 (710)
35/8” x 1 5/8” Steel Studs with Top 489
4 | and Bottom Tracks 18 gauge 430 (62) - (7830) | ©012(500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
. . . R5 to R25
6 | Exterior Insulation varies - (0.88 to 4.4 RS|) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - (7488390) 0.12 (500)
489
8 | Steel Beam (W410) - 347 (50) - (7830) 0.12 (500)
. 489
9 | Open Web Steel Joist - 347 (50) - (7830) 0.12 (500)
” 489
10 | Steel Deck 1/16” (1.6) 347 (50) - (7830) 0.12 (500)
: ” 120
11 | Concrete Topping 6” (152) 6.3 (0.9) - (1920) 0.20 (850)
12 | Exterior Insulation, Roof 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
13 | Wood Blocking 5/8” (16) 0.63 (0.09) R-1 (0.18 RSI) 27.8 (445) | 0.45(1880)
14 Metal cladding with 1/2” (13mm) vented air space/ metal cap flashing/ finish roof materials is incorporated into exterior heat
transfer coefficient
15 | Exterior Film' - - R0.2 (0.03 RSI) to - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Detail 5.5.10

Vertical Insulated Metal Panel — Steel Roof Deck with Open Web
Steel Joist & Parapet Intersection

A
(’ A
N
Vertical Joint
B ) B
N
Horizontal Joint
Thickness Conduc_:tivity No_minal Density Specific
ID Component Inches f?:l:]:'lé I?refst;sot;;;i Ib/ft® BtI:IEigLF
(mm) 2 (kg/m?)
(W/m K) (m?K/W) (J/kg K)
1 | Interior Film' - - RI-Q9067((2(;|12RI§|S)I;0 - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16" o.c. 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21.0 (3.70) 1.8(28) | 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Sealant - 2.4 (0.35) - - -
9 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12(500)
10 | Steel Flashing & Trim 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Steel Angle 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
12 | Semi-Rigid Insulation - 0.28 (0.04) - 4.5 (72) 0.17 (710)
13 | Open Web Steel Joist - 314 (45) - 489 (7830) | 0.12 (500)
14 | Steel Beam (W410) - 314 (45) - 489 (7830) | 0.12 (500)
15 | Steel Deck 1/16” (2) 314 (45) - 489 (7830) | 0.12 (500)
16 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
17 | Roof Insulation 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
18 %‘ka x15/8" Steel Studs with 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
19 | Parapet Insulation - 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
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20 | Wood Block 5/8” (16) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
21 Flashing & roof finish materials are incorporated into exterior heat transfer coefficient.
22 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A5.79



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.5.11

Horizontal Insulated Metal Panel — Steel Roof Deck with Open Web
Steel Joist & Parapet Intersection

A
g o \\‘
| . .
o/ Vertical Joint
A ~ - b d
B
g o N
Bi )
\\ ’
== Horizontal Joint
Thickness Conduc_:tl\lllty No_mlnal Density Specific
ID Component Inches Btu-in Resistance Ib/ft3 Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (M2K/W) 9 (J/kg K)
o ) ) R-0.6 (0.11 RSI) to ) )
1 | Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs (16" o.c.)
4 with Track 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Polyisocyanurate Insulation 37 (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12 (500)
8 | Sealant - 2.4 (0.35) - - -
9 | Gasket - 0.966 (0.14) - - -
10 | Steel Plate 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Open Web Steel Joist - 314 (45) - 489 (7830) | 0.12 (500)
12 | Steel Beam (W410) - 314 (45) - 489 (7830) | 0.12 (500)
13 | Steel Deck 1/16” (1.6) 314 (45) - 489 (7830) | 0.12 (500)
14 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
15 | Roof Insulation 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
16 | Wood Block 5/8” (16) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
17 Flashing & roof finish materials are incorporated into exterior heat transfer coefficient.
18 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.5.12

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Intermittent Vertical Z Girts (16” o.c.)

Supporting Metal Cladding — Concrete Roof Deck at Isokorb AXT1
Thermally Broken Concrete Parapet

Thermally Broken
Parapet Detail
(Isokorb AXT1)

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches f2-hp-0 hr-ft>-°F/Btu Ib/ft3 b0

(mm) t“-hr-°F (M2K/W) (kg/m?) Btu/lb-°F

(W/m K) (J/kg K)
1 | Interior Film' - . R-0.6 (0.11 RSI) to } )
R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
Intermittent Vertical Z-Girts with
7 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab and Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
11 | Polystyrene Hard Foam Insulation 4 3/4” (120) | 0.217 (0.031) R-22.0 (3.87 RSI) 66 (1060) | 0.35 (1500)
12 | Wood Blocking 5/8” (16) 0.69 (0.10) R-1.0 (0.18 RSI) 31 (500) 0.45 (1880)
13 | Steel Cap Flashing 18 Gauge 347 (50) - 489 (7830) | 0.12(500)
14 | Rigid Roof Insulation 4 (102) 0.20 (0.029) R-20 (3.50 RSI) 1.8 (28) 0.29 (1220)
15 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
16 | Exterior Film' - - R-0.2 (0.03 RSI) to . )
R-0.7 (0.12 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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. Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detail 5.6.1 | prained EiFs wai Assembly — Corner Intersection

. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat

ID Component Inches ) hr-ft2-°F/Btu Ib/ft3

(mm) ft*-hr-°F (M2KIW) (kg/m?) Btu/lb-°F

(W/mK) g (J/kg K)
1 | Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8"x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 3 5/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
! . R-7.5 (1.32 RSI) to

7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RS) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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. Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detail 5.6.2 | prained EiFs wall Assembly — Corner Intersection

. Conductivit . . . Specific
Thickness Btu-in / y Nominal Resistance | Density 'ID-Ieat

ID Component Inches ) hr-ft2-°F/Btu Ib/ft3

(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F

(WimK) 9 (J/kg K)
1 | Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8"x15/8” Steel Studs (16”0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9(1.1) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Weather Resistive Barrier with i i i i i
Adhesive
. . R-7.5 (1.32 RSI) to

7 | Insulation Board Varies 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.6.

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Corner

Intersection
Thickness Cogdu-c.:tl\l/lty RqumaI Density S;I)_Iecmc
ID Component Inches turin esistance Ib/ft® eat
(mm) ft>-hr-°F hr-ft>-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8" (92) ; R-0.9 (0.16 RSI) 0.075 (1.2) (100'53)
4 | 35/8"x15/8” Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12(500)
8 (F:;r:ge; Break Shape w/' 1 1/2" 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Detail 5.6.

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Corner
Intersection, Alternative Framing

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c

ID Component Inches 2o hr-ft2-°F/Btu Ib/ft3 o
(W/mK) 9 (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
- . ” 0.075 0.24
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) (12) (1000)
4 | 35/8"x15/8" Steel Studs 18 gauge 430 (62) ; 489 0.12 (500)
(7830)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - (7488390) 0.12 (500)
Corner Break Shape w/ 1 1/2” 489

8 Flange 18 gauge 430 (62) - (7830) 0.12 (500)
9 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficien

10 | Exterior Film'

R-0.7 (0.12 RS

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Detail 5.6.5

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Corner Intersection

. Conductivit . . . Specific
Thickness Bt:-in“/" y Nominal Resistance | Density ‘I)-Iea:tl

ID Component Inches ) hr-ft2-°F/Btu Ib/ft3

(mm) ft>-hr-°F (M2KIW) (kg/m?) Btu/lb-°F

(WimK) 9 (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 35/8”x 15/8” Steel Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8”(92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-Girt with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Comer Break Shape w/ 1 1/2 18 Gauge 430 (62) 489 (7830) | 0.12 (500)
Flange
. . ) R-10 (1.76 RSI) to

8 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
9 | Panel Clip 14 Gauge 430 (62) - 489 (7830) | 0.12(500)
10 Metal Cladding with 1/2” (13mm) vented airspace incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.6.6

Cladding & No Interior Stud Cavity Insulation

Window Wall System - Transition to Exterior Insulated Steel Stud
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

~__~
Corner Post Detail

Thickness Co;cti:.ci:;i\llity Nominal Resistance Density SFIJ-Ieecai:ic

ID Component Inches f2-hr-°F hr-ft22-°F/Btu Ib/ft33 Btu/lb-°F
(mm) (W/mK) (m*K/W) (kg/m?) (Jikg K)

1 | Interior Film’ - - R-0.7 (0.12 RSI - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 15/8"x15/8” Steel Studs (1670.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
6 | Backpan Insulation - - R-16.8 (2.96 RSI) 4 (64) 0.20 (850)
7 | 35/8"x15/8” Steel Studs (16” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
9 | Horizontal Z-girts (24" o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
10 | Exterior Insulation Varies - R;.Zéz(fj,oRggnto 1.8 (28) 0.29 (1220)
11 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
12 | Aluminum Flashing 14 Gauge 1109 (16) - 171 (2739) | 0.21 (900)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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Detail 5.6.7

Window Wall System - Transition to Exterior Insulated Steel Stud
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding & Interior Sprayfoam and Fibreglass Batt Insulation

Corner Post Detalil

Thickness Cogcti:-ci:rt]i\llity Nominal Resistance Density SFIJ-Ieecai:ic

ID Component Inches f2-hr-°F hr-ft22-°F/Btu Ib/ft33 Btu/lb-°F
(mm) (W/m K) (m7KIW) (ka/m®) 1 kg K)

1 | Interior Film? - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 15/8"x15/8” Steel Studs (1670.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Continuous Sprayfoam Insulation 2" (51) 0.17 (0.024) R-12 (2.11 RSI) 2.8 (39) 0.35 (1470)
6 Aluminum Window Wall Spandrel System with Insulated Backpan: thermally broken frame?
7 | Backpan Insulation Varies - R;igg (421896RSR|;;[;) 4 (64) 0.20 (850)
8 | 35/8"x15/8” Steel Studs (16” 0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
10 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
11 | Horizontal Z-girts (24” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
12 | Exterior Insulation Varies - R;-Zéz(fj}g{ggl)to 1.8 (28) 0.29 (1220)
13 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
14 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
15 | Exterior Film’ - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using 1ISO 100077-2
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Detail 5.6.8

Vertical Insulated Metal Panel — Corner Intersection, with Post and
Support Girt/Hat Track Backup Wall

A
I, e
|
\\
A Vertical Joint
PR N B
\
1
1
B \\ //,
Corner Plan Detail
Thickness Conduv.::tlwty qumal Density Specific
ID Component Inches Btu-in / Resistance Ib/ft® Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) g (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | Hat Tracks @ 16” o.c. 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Z-Girts with 1 1/2” Flange 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
6 | Polyisocyanurate Insulation 37 (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) 0.29 (1220)
7 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Sealant - 2.4 (0.35) - - -
9 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12 (500)
10 | HSS Steel Post 1/8” (3) 314 (45) - 489 (7830) | 0.12 (500)
11 | Steel Corner Trim 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
12 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.6.9

Horizontal Insulated Metal Panel — Corner Intersection, with Post and

Steel Stud Backup Wall

A
Vertical Joint
B
e \\
[ ,
\\ V:
A -~
it o \‘\
B T Horizontal Joint
N / \
1
W c
c ~---
Corner Plan Detail
Thickness CorBlduv.::tlwty RqumaI Density S;I)_Iecmc
ID Component Inches tusin / esistance Ib/ft® eat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (m?K/W) g (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Cavity - - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 35/8"x15/8” Steel Studs (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Polyisocyanurate Insulation 3" (76) 0.143 (0.02) R-21.0 (3.70) 1.8 (28) 0.29 (1220)
6 | Steel Facer Skin 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Steel Bolt 1/4” (6) @ 314 (45) - 489 (7830) | 0.12(500)
8 | Sealant - 2.4 (0.35) - - -
9 | Gasket - 0.966 (0.14) - - -
10 | Steel Plate 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | HSS Steel Post 1/8” (3) 314 (45) - 489 (7830) | 0.12 (500)
12 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.7.1

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal

Cladding — Structural Steel Column & Cantilever Beam Intersection

(Canopy Support)
Thickness Conduc_:tnlnty No_mmal Density Specific
ID Component Inches Btu-in Resistance Ib/ft3 Heat
(mm) ft2-hr-°F hr-ft2-°F/Btu (kg/m?) Btu/lb-°F
(W/m K) (M2K/W) g (JIkg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 Ei:\‘fizs'ass Batt Insulation in Stud 35/8"(92) | 0.29 (0.042) R-12 (2.1 RSI) 0.9(14) | 0.17 (710)
4 | 35/8"x15/8" Steel Studs 18 gauge 430 (62) - 489 (7830) 0.12 (500)
5 | Exterior Sheathing 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . ) R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) 0.12 (500)
8 | Steel Post (HSS 76x76x3.2) 1/8” (3) 347 (50) - 489 (7830) 0.12 (500)
9 | Steel Beam (HSS 76x76x3.2) 1/8” (3) 347 (50) - 489 (7830) 0.12 (500)
10 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficient
- R-0.2 (0.03 RSI) to
1 - - - -
11 | Exterior Film R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.7.2

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

Cladding — Structural Steel Floor Intersection with Uninterrupted

Beam

Thickness Cogctl:_?;“l"ty Nominal Resistance | Density S|Io-|eecan:|c

ID Component Inches £2-hr-F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (WIim K) (M*KIW) (ka/m) |~ kg K)

1 | Interior Film' - - RI-£069((20116RI§|S)I;0 - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x 1008 Steel Sdswith Top | 45 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Fibreglass Batt Insulation 35/8”(92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 (Svtve?f’éggg;‘gh Beam W14x26 - 347 (50) - 489 (7830) | 0.12 (500)
10 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12(500)
11 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
12 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.92
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Detail 5.7.3

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

Cladding — Structural Steel Floor Intersection with Isolator Pad

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches £2-hr-oF hr-ft22-°F/Btu Iblft33 Btu/lb-F
(mm) (Wim K) (M*KIW) (kg/m) kg K)

1 | Interior Film’ - - RI-?9069(36116R|RS’|S)|;0 - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
g | 398 x15/8 Steel Studswith Top | 48 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Fibreglass Batt Insulation 35/8”(92) 0.29 (0.042) R-12.0 (2.10 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
7 | Exterior Insulation 37 (76) 0.2 (0.029) R-15.0 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Steel Beam W14x26 (W360x39) - 347 (50) - 489 (7830) | 0.12(500)
10 | Steel Bearing Plates 13/16” (30) 347 (50) - 489 (7830) | 0.12(500)
11 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12(500)
12 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
13 | Steel or Stainless Steel Bolts - 3138(5(?)7;0 - 500 (8000) | 0.12 (500)
14 | Polymer Thermal Isolator Pad 3/31/2:(?1)050 1.7 (0.25) - 137 (2200) | 0.31 (1300)
15 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.7.4

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal

Cladding — Structural Steel Floor Intersection with Isokorb S22
Thermally Broken Beam

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w

ID Component Inches £2-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (WIim K) (M*KIW) (ka/m) | kg K)
1 | Interior Film’ - - RI-?(?OGQ(?(HGRR?IS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 308 x15/8 Steel Studswih Top | 48 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Fibreglass Batt Insulation 35/8”(92) 0.29 (0.044) R-12.0 (2.11 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | Horizontal Z-girts with 1 1/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Steel Beam W14x26 (W360x39) - 347 (50) - 489 (7830) | 0.12(500)
10 | Steel Bearing Plates 1 3/16” (30) 347 (50) - 489 (7830) | 0.12(500)
11 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12(500)
12 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
Isokorb S22 Thermal Break

13 Etsagﬂess Steel Bolts, Plates and ) 118 (17) - 500 (8000) | 0.12 (500)
14 | Polystyrene Hard Foam Insulation 3 1/8” (80) 0.217 (0.031) R-14.5 (2.6 RSI) 66 (1060) | 0.35(1500)
15 | Exterior Film' - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.7.

— Concrete Floor to Steel Beam Connection

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Intermittent Vertical Z-girts (16” o.c.) Supporting Metal Cladding

Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc

ID Component Inches f2-hr-oF hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (Wim K) (m*K/W) (kg/m°) (kg K)
1 | Interior Film? - - RI-£065§(201::6RI§|S)I;0 - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 2n5(§8|;(;‘ttli’$aséﬁs' Studs with Top | 45 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Air Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 | 1 Flange o £ cirtewn 18 Gauge 430 (62) . 489 (7830) | 0.12 (500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8 5/8” (220) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Steel Beam W8x18 (W200x27) - 347 (50) - 489 (7830) | 0.12(500)
11 | Steel Bearing Plates 3/4” (20) 347 (50) - 489 (7830) | 0.12(500)
12 | Steel Bolts and Rebar - 347 (50) - 489 (7830) | 0.12(500)
13 | Stainless Steel Anchors - 118 (17) - 500 (8000) | 0.12 (500)
14 | Exterior Film' . : R-02 (0.03 RSl to : .
R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.7.6

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Intermittent Vertical Z-girts (16” o.c.) Supporting Metal Cladding
— Concrete Floor to Steel Beam with a Thermal Isolator Pad

Connection
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches £2-hr-F hr-ft2-°F/Btu Ib/ft3 Btu/lb-°F
(mm) r (M2KIW) (kg/m?) "
(W/m K) (J/kg K)
- R-0.6 (0.11 RSI) to
1 - - - -
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Air Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
Intermittent Vertical Z-Girts with
6 11/2” Flange 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
7 | Exterior Insulation 3" (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8 5/8” (220) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Steel Beam W8x18 (W200x27) - 347 (50) - 489 (7830) | 0.12(500)
11 | Steel Bearing Plates 3/4” (20) 347 (50) - 489 (7830) | 0.12(500)
12 | Steel Bolts and Rebar - 347 (50) - 489 (7830) | 0.12(500)
13 | Stainless Steel Anchors - 118 (17) - 500 (8000) | 0.12 (500)
14 | Polymer Thermal Isolator Pad 3/8” (10) 1.7 (0.25) - 137 (2200) | 0.31 (1300)
15 | Exterior Film! . . R-02 (0.03 RSI) to . i
R-0.7 (0.12 RSI)

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.5.96




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.7.

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Intermittent Vertical Z-girts (16” o.c.) Supporting Metal Cladding

— Concrete Floor to Steel Beam with Isokorb KS14 Connection

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density s%eec;:.c

ID Component Inches £2-hr-F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(mm) (WIim K) (M*KIW) (kg/m) (kg K)
1 | Interior Film' - - RI-?QOGEg(z(;}GRRS’lS)I;O - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 358 x 1008 Steel Sdswith Top | 45 Gauge 430 (62) ; 489 (7830) | 0.12 (500)
4 | Air Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
6 Tﬁ‘jrzr?iétlggg\éemca' Z-Girts with 18 Gauge 430 (62) : 489 (7830) | 0.12 (500)
7 | Exterior Insulation 37 (76) - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Concrete Slab 8 5/8” (220) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Steel Beam W8x18 (W200x27) - 347 (50) - 489 (7830) | 0.12 (500)
11 | Steel Bearing Plate with Butt Stop 3/4” (20) 347 (50) - 489 (7830) | 0.12 (500)
Isokorb KS14 Thermal Break

12 | Stainless Steel Reinforcement - 118 (17) - 500 (8000) | 0.12 (500)
13 | Polystyrene Hard Foam Insulation 31/8” (80) 0.217 (0.031) R-14.5 (2.6 RSI) 66 (1060) | 0.35 (1500)
14 | Exterior Film’ - - R;__S_'gj((()(')(')? ZRI__\,SSI)l)t ° - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 5.8.1

Cladding — Interior Wall Intersection

Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal

Thickness Cogcti:.ci:;i\l/ity Nominal Resistance | Density SFI)-Ieecai:ic

ID Component I?:‘I:)s #2-hr-F hr(-;:z-mtu (I:z;fr:;) Btu/lb-°F
(WimK) (J/kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | g s Pattinsulaton n Stud 35/87(92) | 0.29(0.042) R-12 (2.1 RS|) 0.9(14) | 0.7 (710)
4 | 35/8"x15/8" Steel Studs 18 gauge 430 (62) ; (7488390) 0.12 (500)
5 | Exterior Sheathing 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
6 | Exterior Insulation Varies - Réz(g'?ffsls)l;o 1.8 (28) 0.29 (1220)
7 | Horizontal Z-girts w/ 1 1/2” Flange 18 gauge 430 (62) - (7488390) 0.12 (500)
8 | Gypsum Board 5/8” (16) 1.1 (0.16) R-0.5 (0.08 RS!) 50 (800) | 0.26 (1090)
9 | Acoustic Batt Insulation 2 5/8” (67) 0.29 (0.042) - 0.9 (14) 0.17 (710)
10 | 25/8" x 1 5/8” Steel Studs 18 gauge 430 (62) ] (7488390) 0.12 (500)
11 | Air Gap 1" (25) ; R-0.9 (0.16 RSI) 3'10_;? 0.24 (1000)
12 Metal cladding with 1/2” (13mm) vented air space is incorporated into exterior heat transfer coefficien
13 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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6.0 Concrete Construction
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Detail 6.1.1 ..o A.6.1

Exterior Insulated Concrete Drained EIFS Wall Assembly — Clear Wall
D 71 = 1] e A.6.2

Exterior Insulated Concrete Block Wall Assembly with Thermally Broken
Aluminum Clip Rail System (24" o.c.) Supporting Cladding — Clear Wall

D 11 = 1] 20 A.6.3
Exterior Insulated Concrete Drained EIFS Wall Assembly — Floor Slab
Intersection

Detail 6.2.2.........eeee s A.6.4

Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16"0.c.) Supporting
Interior Finish — Non-Insulated Interior Wall and Non-insulated Slab Intersection

Detail 6.2.3 ... aaaan A.6.5
Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c.) Supporting
Interior Finish — Insulated Interior Wall and Non-insulated Slab Intersection

[ 1Y - V| I 07 S SRS A.6.6
Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs (16” o.c.)

Supporting Interior Finish — Interior Insulated Wall and Non-Insulated Partition
Wall Intersection

D 1Y - T 02 PSS A.6.7
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Continuous Concrete Floor Slab Intersection

D T = T 2 < A.6.8
Precast Wall Assembly with 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) and Insulation in
Stud Cavity — Slab Intersection

Detail B.2.7 ... aanan A.6.9
Precast Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c.) and Rigid
Insulation Outboard of Studs — Slab Intersection

Detail 6.2.8 ... s A.6.10
Precast Sandwich Panel Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c.)
— Slab Intersection

[ 1Y e T 72 PPt A.6.11

Precast Sandwich Panel Wall Assembly with Concrete at Panel Perimeter and
Steel Connectors at 24” o.c. — Slab Intersection

[ 11 = 11 720 I N A.6.12
Precast Sandwich Panel Wall Assembly with Steel Connectors at 16” o.c. — Slab
Intersection

[ = T 0720 K R A.6.13

Precast Sandwich Panel Wall Assembly with Steel Connectors at 36” o.c. — Slab
Intersection

AG.ii
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[ 11 = 11 072 [N A.6.14
Precast Sandwich Panel Wall Assembly with Steel Connectors at 48” o.c. — Slab
Intersection

(7Y - T 0720 o 2R A.6.15

Precast Sandwich Panel Wall Assembly with Fiber-Reinforced Composite
Connections at 16” o.c. — Slab Intersection

(7Y = T I 0720 I R A.6.16
Exterior Insulated Concrete Block Wall Assembly with Shelf Angle & Brick Ties
Supporting Brick Veneer — Slab Intersection

[ 11 = T 72 I N A.6.17
Exterior Insulated Concrete Block Wall Assembly with Spaced Shelf Angle &
Brick Ties Supporting Brick Veneer — Slab Intersection

[ 1T = T 720 < TN A.6.18
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Balcony Slab Intersection

(7Y - 11 I 0720 A.6.19
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Angle Supported Slab & Slab Intersection

(7Y = T 0720 A.6.20
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Balcony Slab Intersection

[ 71 = T 720 1 TN A.6.21
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Thermally Broken Concrete Floor Slab Intersection

[ = T 0 e A.6.22
Exterior Insulated Concrete Drained EIFS Wall Assembly — Window and Floor
Slab Intersection

(7 - 1 0 02 A.6.23
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Window & Slab Intersection

D 71 = T < N A.6.24
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Window & Projected Slab Intersection

[ 71 = 1] 0 N A.6.25
Precast Sandwich Panel Wall Assembly with Concrete at Panel Perimeter and
Steel Connectors at 24” (0.c.) — Window Intersection

Detail 6.3.5.......eeee s A.6.26

Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" o.c.) —
Window Intersection

A.G.iii
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[ 7= - T 0 < TN A.6.27
Exterior Insulated Concrete Drained EIFS Wall Assembly — Window with Aerogel
and Floor Slab Intersection

07 - T 3 e A.6.28
Exterior Insulated Concrete Drained EIFS Wall Assembly — Conventional Curtain
Wall Transition

(7Y - 1 30 2R A.6.29

Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" o.c.) —
Curtain Wall Transition

Detail 6.4.3....... et e e rr e reaaaeeremsasasernnnseernnnsnernnnnnen A.6.30
Interior Insulated Concrete Mass Wall — Conventional Curtain Wall Transition

[T 1] T A.6.31
Interior Insulated Concrete Mass Wall — Thermally Broken Curtain Wall
Transition

[ 1Y - T I 0 POt A.6.32

Exterior Insulated Concrete Drained EIFS Wall Assembly — Concrete Parapet &
Slab Intersection

Detail 6.5.2....... et e e rr e r e e emsneernnnserrannsanernnnnanen A.6.33
Exterior Insulated Concrete Drained EIFS Wall Assembly — Insulated Concrete
Parapet & Slab Intersection

Detail 6.5.3 ... s A.6.34
Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c.) Supporting
Interior Finish — Concrete Parapet & Roof Intersection

Detail 6.5.4....... .ot r e re e e eaa e eremsnsaeernnnseerannsnernnnnnan A.6.35

Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" o.c.) — Steel
Roof Deck with Open Web Steel Joist & Parapet Intersection

[ 7T = T 70 0 TN A.6.36
Precast Sandwich Panel — Steel Roof Deck with Open Web Steel Joist & Parapet
Intersection

Detail 6.5.6........cuuueee s A.6.38

Precast Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c.) and Rigid
Insulation Outboard of Studs — Parapet & Roof Intersection

Detail 6.5.7 ... A.6.39

Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Parapet & Roof Intersection

[ 11 = T < < e TN A.6.40
Exterior Insulated Concrete Drained EIFS Wall Assembly — Corner Intersection

A6.iv
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Detail 6.7.1 ..o A.6.41

Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Floor Slab above Parking Garage

[0 = T TR 0 A.6.42

Precast Sandwich Wall Assembly Slab and Foundation Intersection
[ 11 - T < N A.6.43

Precast Sandwich Panel with 3 5/8” Steel Stud (16" o0.c.) — Concrete Slab and
Foundation Wall

A.6.v
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Detail 6.1.1

Wall

1”7 (25 mm)
Drained EIFS
Detail

Exterior Insulated Concrete Drained EIFS Wall Assembly — Clear

Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2. o hr-ft®>-°F/Btu Ib/ft® o
(mm) ft-hr-°F (M2KIW) (kg/m®) Btu/lb-°F
(W/mK) 9 (J/kg K)
1| Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | 15/8" x15/8" Steel Studs (16” 0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Concrete Wall 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.6.1
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D t I 6 1 2 Exterior Insulated Concrete Block Wall Assembly with Thermally
etal = Ao Broken Aluminum Clip Rail System (24” o.c.) Supporting Cladding —

Clear Wall
Clip Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
1 Interior Films' - - R-0.7 (0.12 RSI) - -
2 | Standard Concrete Block 7 5/8” (190) 3.5(0.5) - 119 (1900) | 0.19 (800)
3 | Cement Mortar - 3.5(0.5) - 119 (1900) | 0.19 (800)
. . 1/5” (5) to
4 | Longboard Aluminum Panel Clip 3/8” (10) 1109 (160) - - -
5 | Exterior Insulation 37 (76) - R-12.6 (2.22 RSI) 1.8 (28) 0.29 (1220)
6 | Vertical Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
7 Cladding with 1/2" (13mm) vented airspace incorporated into exterior heat transfer coefficient
8 | Exterior Film' - - R-0.7 (0.12 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.2



Appendix A - Catalogue Material Data Sheets

Detail 6.2.1

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated Concrete Drained EIFS Wall Assembly — Floor
Slab Intersection

7 N
’ \

! \

| 1

\ 1

\ /

~ -~_ -~ 7
1”7 (25 mm)
Drained EIFS
at Slab Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kgim®) | Btu
(W/mK) (J/kg K)
o R-0.6 (0.11 RSI) to
1 Interior Films - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
3| with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Air in Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Concrete Wall 8” (203) 12 (1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive

7 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.3




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.2

and Non-insulated Slab Intersection

Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud
(16"0.c.) Supporting Interior Finish — Non-Insulated Interior Wall

Thickness Conduc.:tlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches 2, o hr-ft°-"F/Btu Ib/ft o
(mm) ft>-hr-°F (M2KIW) (kg/m®) Btu/lb-°F
(W/mK) 9 (J/kg K)
N R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
1 5/8” Steel Studs with Metal
3 | Tracks 20 gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Interior Insulation 2" (51) 0.2 (0.03) R-11 (1.9 RSI) 1.8 (28) 0.29 (1220)
5 | Exterior Concrete Mass Wall 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
6 | Ao in Stud Cavity and Interior Varies ; R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
artition
7 | Concrete Slab, Floor & Balcony 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)

8 Exterior Film'

R-0.2 (0.03 RSI)

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface

orientation

ASHRAE 1365-RP

A6.4




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 6 2 3 Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16"
elal u o . o.c.) Supporting Interior Finish — Insulated Interior Wall and Non-
insulated Slab Intersection

Thi Conductivity Nominal . Specific

ickness Btu-in / Resist Density Heat

ID Component Inches o oS ance Ib/ft® eat)
(mm) ft*-hr-°F hr-ft°-"F/Btu (k lm3) Btu/lb-"F

(W/m K) (mzKIW) g (J/kg K)
L4 R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” Steel Studs with Top and

3 Bottom Tracks 20 gauge 430 (62) - 489 (7830) 0.12 (500)

4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)

5 | Interior Insulation 27 (51) 0.2 (0.03) R-11 (1.9 RSI) 1.8 (28) 0.29 (1220)

6 | Exterior Concrete Mass Wall 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)

7 | Interior Partition Insulation 17 (25) - R-5 (0.88 RSlI) 1.8 (28) 0.29 (1220)

8 | Concrete Slab, Floor & Balcony 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)

9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

"Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface
orientation

ASHRAE 1365-RP A6.5



Appendix A - Catalogue Material Data Sheets

Detail 6.2.4

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel
Studs (16” o.c.) Supporting Interior Finish — Interior Insulated Wall
and Non-Insulated Partition Wall Intersection

’ N
/ \
| 1
\ ]
S ~ - 7
Slab Edge Detall
e s N
/ \
| 1
\ /
N ~ - /
Partition Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
C R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
. . . R-10 (1.76 RSI) to
5 | Continuous Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall/Floor Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
1 5/8” x 1 5/8” Steel Studs with Top
7 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.6




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.5

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel
Studs (16” o.c.) Supporting Interior Finish — Continuous Concrete
Floor Slab Intersection

Continuous Concrete Slab
Detail

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
ft*-hr-°F 2 3 Btu/lb-°F
(mm) (WImK) (m“K/W) (kg/m™) (Jlkg K)
. ) ) R-0.6 (0.11 RSI) to ] ]
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs with Top
3 | and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 1 5/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Continuous Insulation 2 1/2" (64) 0.25 (0.04) R-10.0 (1.76 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.7




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.6

Precast Wall Assembly with 3 5/8” x 1 5/8” Steel Stud (16” o.c.) and
Insulation in Stud Cavity — Slab Intersection

Thickness Cog?:_?:\llity NominalzResistance Densisty SFI)-Ieecai:ic
ID Component I|(1rtr:]hme)s #2hr-°F hr(-;t]z-;%\l?)tu (':32‘:] 5 Btu/lb-°F
(W/m K) (J/kg K)
1| Interior Film' - - R|-q9065;((2(;]:]16R|§|S)|;0 - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 E‘:\j{g'ass Batt Insulation in Stud 35/8"(92) | 0.29(0.042) R-12 (2.1 RSI) 0.9(14) | 0.7 (710)
g | 258 X158 Steel Studswith Top | 45 gauge 430 (62) . 489 (7830) | 0.12 (500)
5 | Airin Stud Cavity 2" (51) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
6 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
7 | Semi Rigid Insulation 1" (25) 0.28 (0.04) R-3.6 (0.64 RSI) 4.5(72) 0.17 (710)
8 | Silicone Sealant - 2.4 (0.35) - - -
9 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Precast Wall Panel 4” (102) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A6.8




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.7

Precast Wall Assembly with 3 5/8” x 1 5/8" Steel Stud (16" o.c.) and
Rigid Insulation Outboard of Studs — Slab Intersection

Thickness Cogcti:.ci:;nlnty Nominal Resistance Density SFI’_IeeCal:lC
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft* o
(mm) ft*-hr-°F (mzK/W) (k /ms) Btu/lb-"F
(WimK) g (J/kg K)
o ) ) R-0.6 (0.11 RSI) to ) .
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
Air in Stud Cavity 35/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 | Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Rigid Insulation 2" (51) - R-10 (1.8 RSI) 1.8 (28) | 0.29 (1220)
6 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
7 | Semi Rigid Insulation 1" (25) 0.28 (0.04) R-3.6 (0.64 RSI) 45(72) | 0.17(710)
8 | Silicone Sealant - 2.4 (0.35) - - -
9 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Precast Wall Panel 4” (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A6.9




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.8

Precast Sandwich Panel Wall Assembly with 3 5/8” x 1 5/8" Steel
Stud (16" o.c.) — Slab Intersection

Thickness Cog:l:-ci:rt:\lnty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft’ Btu/lb-°F
(mm) t-hr (M2K/W) (kg/m®) | Bt
(W/m K) (J/kg K)

C ) ) R-0.6 (0.11 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)

3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
6 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
7 | Semi Rigid Insulation 17 (25) 0.28 (0.04) R-3.6 (0.64 RSI) 4.5 (72) 0.17 (710)
8 | Silicone Sealant - 2.4 (0.35) - - -
9 cP:recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) ) 140 (2250) 0.20 (850)
oncrete
10 | Precast Sandwich Panel, Insulation 27 (51) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
11 | recast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Structural

12 Ties @ 24" (610) 0.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
13 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A6.10




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.9

Precast Sandwich Panel Wall Assembly with Concrete at Panel
Perimeter and Steel Connectors at 24” o.c. — Slab Intersection

7 AN
( |
N o 7/
Connector Detail
Thickness Conduc.:tlwty Nominal Resistance | Density Specific
Btu-in / 20 3 Heat
ID Component Inches 2, o hr-ft°-"F/Btu Ib/ft o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
- 1 R-0.6 (0.11 RSI) to
1 Interior Film (bottom) - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
6 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12(500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12(500)
9 | Semi Rigid Insulation 17 (25) 0.24 (0.034) R-4.2 (0.75 RSI) 4 (64) 0.20 (850)
10 | Silicone Sealant - 2.4 (0.35) - 174 (2800) | 0.17 (700)
11 | Concrete at Panel Edges 12” (305) 12.5(1.8) - 140 (2250) .20 (850)
12 | frecast Sandwich Panel, Interior 47 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
13 | Precast Sandwich Panel, Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
14 | Precast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Steel
15 Connectors @ 24” (610) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12(500)
16 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.11




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.10

Precast Sandwich Panel Wall Assembly with Steel Connectors at
16” o.c. — Slab Intersection

s -~

[ \

(14)

Connector Detail
Thickness Cogctl:_?rt"‘;'ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kgim®) | Bt
(W/m K) (J/kg K)
A 1 ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film (bottom) R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
6 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12(500)
9 | Semi Rigid Insulation 17 (25) 0.24 (0.034) R-4.2 (0.75 RSI) 4 (64) 0.20 (850)
10 | Silicone Sealant - 2.4 (0.35) - 174 (2800) | 0.17 (700)
11 | recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) : 140 (2250) | 0.20 (850)
oncrete
12 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | Precast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Steel

14 Connectors @ 16” (406) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.12



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.11

Precast Sandwich Panel Wall Assembly with Steel Connectors at
36” o.c. — Slab Intersection

7’ -~
\
(L
(19)
Connector Detaill
Thickness Cogctl:_?rt"‘;'ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kg/m®) u
(W/m K) (J/kg K)
A 1 ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film (bottom) R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
6 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12(500)
9 | Semi Rigid Insulation 17 (25) 0.24 (0.034) R-4.2 (0.75 RSI) 4 (64) 0.20 (850)
10 | Silicone Sealant - 2.4 (0.35) - - -
11 | recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) : 140 (2250) | 0.20 (850)
oncrete
12 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | frecast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) : 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Steel
14 Connectors @ 36" (914) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.13




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.12

Precast Sandwich Panel Wall Assembly with Steel Connectors at
48” o.c. — Slab Intersection

RN
| 1
Connector Detaill
Thickness CorB'?uu_?rtI“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches f#-hr-°F hr-ft*-°F/Btu Ib/ft’ Btu/lb-°F
(mm) r (M2K/W) (kg/m®) | Bt
(W/m K) (J/kg K)

I 1 ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film (bottom) R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)

3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
6 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
9 | Semi Rigid Insulation 17 (25) 0.24 (0.034) R-4.2 (0.75 RSI) 4 (64) 0.20 (850)
10 | Silicone Sealant - 2.4 (0.35) - - -
11 | recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
12 | Precast Sandwich Panel, Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | recast Sandwich Panel, Exterior 4" (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Steel

14 Connectors @ 48” (1220) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.14




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.13

Connector Detail

Precast Sandwich Panel Wall Assembly with Fiber-Reinforced
Composite Connections at 16” o.c. — Slab Intersection

Thickness corB'(tiuu_?rtI“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft’ Btu/lb-°F
(mm) t-hr (M2K/W) (kg/m®) | Bt
(W/m K) (J/kg K)
I 1 ) ) R-0.6 (0.11 RSI) to ) )

1 Interior Film (bottom) R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)

3 5/8” x 1 5/8” Steel Studs with Top
4 and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Topping 6” (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
6 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
8 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
9 | Semi Rigid Insulation 17 (25) 0.24 (0.034) R-4.2 (0.75 RSI) 4 (64) 0.20 (850)
10 | Silicone Sealant - 2.4 (0.35) - - -
11 | recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)

oncrete
12 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | recast Sandwich Panel, Exterior 4" (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete

Precast Sandwich Panel, Fiber-
14 | Reinforced Composite Connectors - 6.9 (1.0) - - -

@ 16” (406) o.c.
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.14

Brick Tie Detail

Exterior Insulated Concrete Block Wall Assembly with Shelf Angle
& Brick Ties Supporting Brick Veneer — Slab Intersection

Thi Conductivity Nominal . Specific

ickness Btu-in / Resist Density Heat

ID Component Inches o oS ance Ib/ft® eat,
(mm) ft>hr-°F hr-ft>-°F/Btu (kg/m?®) Btu/lb-"F

(W/m K) (M2KIW) g (J/kg K)
o ] ] R-0.6 (0.11 RSI) to ] ]

1 | Interior Film R-0.9 (0.16 RS)

2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)

3 }5’ 8" Steel Studs with Metal 20 gauge 430 (62) ; 489 (7830) | 0.12 (500)

racks

4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)

5 | Standard Concrete Block 7 518" (190) 3.5(0.5) - 119 (1900) 0.19 (800)

6 | Cement Mortar - 3.5 (0.5) - 113 (1800) | 0.12 (500)

7 | Masonry Ties @ 16" (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)

. . R-5 (0.88 RSI) to

8 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)

9 | Shelf Angle 3/8” (10) 347 (50) - 489 (7830) | 0.12 (500)

10 | Flashing 20 gauge 347 (50) - 489 (7830) 0.12 (500)

11 | Brick Veneer 3 5/8” (92) 5.4 (0.78) - 120 (1920) | 0.19 (720)

12 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)

13 | Air Gap 1" (25) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)

14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.15

Exterior Insulated Concrete Block Wall Assembly with Spaced
Shelf Angle & Brick Ties Supporting Brick Veneer — Slab
Intersection

Brick Tie Detail

Thi Conductivity Nominal . Specific

ickness Btu-in / Resist Density Heat

ID Component Inches o oS ance Ib/ft® eat,
(mm) ft*-hr-°F hr-ft"-"F/Btu (k lm3) Btu/lb-"F

(W/m K) (mzK/W) g (J/kg K)
L } ) R-0.6 (0.11 RSI) to ) )

1 Interior Film R-0.9 (0.16 RSI)

2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

3 | 1508 SteelStuds with Metal 20 gauge 430 (62) ; 489 (7830) | 0.12 (500)

racks

4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)

5 | Standard Concrete Block 7 518" (190) 3.5(0.5) - 119 (1900) 0.19 (800)

6 | Cement Mortar - 3.5(0.5) - 113 (1800) 0.12 (500)

7 | Masonry Ties @ 16” (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)

. . R-5 (0.88 RSlI) to

8 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)

9 | Insulation Behind Shelf Angle Varies - Réz(g'asfsls)l;o 1.8 (28) 0.29 (1220)

10 | Spaced Shelf Angle 3/8” (10) 347 (50) - 489 (7830) 0.12 (500)

11 | Flashing 20 gauge 347 (50) - 489 (7830) 0.12 (500)

12 | Brick Veneer 35/8”(92) 5.4 (0.78) - 120 (1920) 0.19 (720)

13 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)

14 | Air Gap 17 (25) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)

15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.16

Brick Tie Detail

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Balcony Slab Intersection

Thickness Conductivity Nominal Densit Specific
ID Component Inches Btu-in / Resistance Iblft3y Heat
P ) ft*-hr-°F hr-ft2-°F/Btu (kgim?) | Btu/lb°F
(W/m K) (M2KIW) g (J/kg K)
e ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 158 Steel Studs with Metal 20 gauge 430 (62) : 489 (7830) | 0.12 (500)
racks
5 | Standard Concrete Block 7 5/8” (190) 3.5(0.5) - 119 (1900) 0.19 (800)
6 | Cement Mortar - 3.5(0.5) - 113 (1800) 0.12 (500)
. . R-5 (0.88 RSI) to
7 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
8 | Masonry Ties @ 16” (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)
9 | Brick Veneer 3 5/8” (90) 5.4 (0.78) - 120 (1920) | 0.19 (720)
10 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
11 | Air Gap 1”7 (25) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A6.18




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.17

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Angle Supported Slab & Slab

Intersection
/’ = N
] 1
\\ /I
. Brick Tie Detail
// \\
/ \
| 1
\ 1
\\ //
Shelf Angle Detail
Thickness Cogdu-c.:tl\l/lty RNo.mlnal Density S;I)_Iecmc
ID Component Inches tu-in esistance Ib/ft® eat
(mm) ft>hr-°F hr-ft*-°F/Btu (kg/m®) Btu/lb-°F
(W/mK) (m*KIW) g (J/kg K)
1 | Interior Film' - - R|-£06E§(201 16RF\S’|S)I;O - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 15/ Steel Studs with Metal 20 gauge 430 (62) ; 489 (7830) | 0.12 (500)
racks
5 | Standard Concrete Block 7 518" (190) 3.5(0.5) - 119 (1900) 0.19 (800)
. . R-5 (0.88 RSI) to
6 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
7 | Masonry Ties @ 16” (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)
8 | Brick Veneer 3 5/8” (92) 5.4 (0.78) - 120 (1920) | 0.19 (720)
9 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
Slab & Brick (Anchored to Slab at
10| Y6 0.c.) Support Angle - 347 (50) - 489 (7830) | 0.12 (500)
11 | Air Gap 1" (25) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A6.19
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Detail 6.2.18

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Balcony Slab Intersection

s N

/ \

I 1

\ 7

\\ . 7

Brick Tie Detail
Thickness Conduc_:tnlnty No_mmal Density Specific
ID Component Inches Btu-in Resistance Ib/ft® Heat
(mm) ft>-hr-°F hr-ft°-°F/Btu (kg/m®) Btu/lb-°F
(W/m K) (M2KIW) g (J/kg K)
o R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 }5’8 Steel Studs with Metal 20 gauge 430 (62) ; 489 (7830) | 0.12 (500)
racks
5 | Standard Concrete Block 7 5/8” (190) 3.5(0.5) - 119 (1900) 0.19 (800)
6 | Cement Mortar - 3.5 (0.5) - 113 (1800) | 0.12 (500)
. . R-5 (0.88 RSI) to

7 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
8 | Masonry Ties @ 16” (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)
9 | Brick Veneer 3 5/8” (90) 5.4 (0.78) - 120 (1920) | 0.19 (720)
10 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
11 | Air Gap 1" (25) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A.6.20
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Detail 6.2.19

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel
Studs (16” o.c.) Supporting Interior Finish — Thermally Broken
Concrete Floor Slab Intersection

’ N
/ \
| 1
\ ]
Se o 14
Thermally Broken Slab Detail
(Rutherma Type DF)
Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-°F hr-ft22-°F/Btu Ib/ft33 Btu/lb-°F
(mm) (WImK) (m“K/W) (kg/m™) (Jlkg K)
1 | Interior Film' - - R|£069((201 16RI§IS)I;O - .
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs with Top
3 and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 1 5/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Continuous Insulation 2 1/2" (64) 0.03 (0.2) R-12.5 (2.20 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall 8” (203) 12.5 (1.8) R-0.64 (0.11 RSI) 140 (2250) | 0.20 (850)
7 | Concrete Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
8 | Stainless Steel Reinforcement - 118 (17) - 500 (8000) | 0.12 (500)
9 | Polystyrene Hard Foam Insulation 2 3/8” (60) 0.217 (0.031) R-10.9 (1.93 RSI) 66 (1060) | 0.35 (1500)
10 | Cement Board 1/2” (13) 1.7 (0.25) - 72 (1150) 0.20 (850)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.1

Window Head Detail

Window Sill Detail

Exterior Insulated Concrete Drained EIFS Wall Assembly — Window
and Floor Slab Intersection

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2. o hr-ft®>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
s 1 R-0.6 (0.11 RSI) to
1 Interior Films - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
8 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1.2 (20) 0.35 (1470)
9 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU U,gy = 0.32 BTU/hr.ft*.°F
2 2
(1.82 W/m°K)
10 | Concrete Slab 8" (203) 12 (1.8) - 140 (2250) | 0.20 (850)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.6.22
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Detail 6.3.2

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Window & Slab Intersection

’ \
/ \
| !
\ /
AT Window Sill Detail
P -~ \
/ \
| 1
\ ]
~ P 4
Window Head Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/m K) g (J/kg K)
C R-0.6 (0.11 RSI) to
1 Interior Films - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Stud Cavity 1 5/8” (92) - R-0.9 (RSI-0.16) 0.075 (1.2) | 0.24 (1000)
. . . R-10 (1.76 RSI) to
5 | Continuous Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall/Floor Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Wood Sill 11/4” (30) 0.69 (0.10) - 27.8 (445) | 0.45(1880)
9 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU U,gy = 0.32 BTU/hr.ft*°F
2 2
(1.82 W/m°K)
10 | Aluminum Flashing 16 Gauge 1109 (160) - 171(2739) 0.21 (900)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2.
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Detail 6.3.3

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Window & Projected Slab

Intersection
, -~ \
/ \
L ) Window Sill Detail
AN P 4
P -~ \
/ \
| 1
\ ]
S ~ - /
Window Head Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
I R-0.6 (0.11 RSI) to
1 | Interior Film - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/27 (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs with Top
3 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Airin Stud Cavity 1 5/8” (92) - R-0.9 (RSI-0.16) 0.075 (1.2) | 0.24 (1000)
. .- . . R-10 (1.76 RSI) to
5 | Continuous Rigid Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall/ Projected Floor Slab 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Wood Sill 11/4” (30) 0.69 (0.1) - 27.8 (445) | 0.45(1880)
5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU U,gy = 0.32 BTU/hr.ft*°F
9 2107 2
(1.82 W/im“K)
10 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.4

Connector Detail

Precast Sandwich Panel Wall Assembly with Concrete at Panel
Perimeter and Steel Connectors at 24” (o.c.) — Window Intersection

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°

(mm) t“-hr-°F (mzKNV) (kg/ms) Btu/lb-"F

(W/m K) (J/kg K)
1 Interior Film - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 35/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” Steel Studs with Top and
4 Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Concrete at Window Perimeter 12” (304) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 (F;recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
oncrete
7 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
8 Erecast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) ) 140 (2250) 0.20 (850)
oncrete
Precast Sandwich Panel, Steel
9 Structural Ties @ 24” (914) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12(500)
5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU U,y = 0.32 BTU/hr.ft2.°F
10 210y 2
(1.82 W/m“K)

11 | Steel Flashing 18 gauge 430 (62) - 489 (7830) | 0.12(500)
12 | Exterior Film - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.5

Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
o.c.) - Window Intersection

Thickness Cog?:.(i::\lnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t“-hr-°F (mzKNV) (kglms) Btu/lb-"F
(W/m K) (J/kg K)
1| Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 6 5/8” (168) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 35/8" Steel Studs with Metal 18 gauge 430 (62) . 489 (7830) | 0.12 (500)
Tracks
5 CP:recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
oncrete
6 | Precast Sandwich Panel, Insulation 2” (50) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
7 (F;recast Sandwich Panel, Exterior 4 (102) 12,5 (1.8) ) 140 (2250) 0.20 (850)
oncrete
Precast Sandwich Panel, Steel
8 Connectors @ 24" (610) 0.c. 16 gauge 430 (62) - 489 (7830) | 0.12(500)
9 1.5m (H) x 1.2m (W) Aluminum window: double glazed & thermally broken?
10 Flashing/ finish material is incorporated into exterior heat transfer coefficient
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity for air spaces within window framing was found using ISO 10077-2.

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.6

Window Head Detall

Window Sill Detail

Exterior Insulated Concrete Drained EIFS Wall Assembly — Window
with Aerogel and Floor Slab Intersection

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2: o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKNV) (k lm?‘) Btu/lb-"F
(W/m K) g (J/kg K)

L4 } ) R-0.6 (0.11 RSI) to ) )
1 | Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)

1 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
8 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1.2 (20) 0.35 (1470)
9 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU U,gy = 0.32 BTU/hr.ft*.°F
2 2
(1.82 W/m°K)

10 | Concrete Slab 8” (203) 12 (1.8) - 140 (2250) | 0.20 (850)
11 | Aerogel Blanket 3/8” (10) 0.1 (0.015) R-3.8 (0.67 RSI) - -
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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= Exterior Insulated Concrete Drained EIFS Wall Assembly —
Detall 64-1 Conventional Curtain Wall Transition

- ~
4 \
( 1
\ 7/
~N_”
Curtain Wall
Jamb Detail
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2. o hr-ft®>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
s 1 R-0.6 (0.11 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2” (30) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8"x15/8” Steel Studs (16” 0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 35/8” (92) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU Ujgy = 0.32 BTU/hrft’F
2 2
(1.82 W/m°K)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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Detail 6.4.2

Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
o.c.) — Curtain Wall Transition

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kglms) Btu/lb-"F
(W/m K) (J/kg K)
1| Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 3 5/8” Steel Studs 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 (F;recast Sandwich Panel, Interior 4 (102) 125 (1.8) ) 140 (2250) 0.20 (850)
oncrete
6 | Precast Sandwich Panel, Insulation 2” (50) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
7 CP:recas’[ Sandwich Panel, Exterior 4 (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Structural
8 Ties @ 24” (610) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12(500)
9 Conventional curtain wall system with insulated back pan (Pressure plates with minimal thermal break)2
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within curtain wall framing was found using 1ISO 10077-2.

ASHRAE 1365-RP
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Detail 6.4.3

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Interior Insulated Concrete Mass Wall — Conventional Curtain Wall

Transition
=N
/ \
( 1
\ /
~_”
Curtain Wall
Jamb Detail
Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k Im3) Btu/lb-"F
(W/m K) 9 (J/kg K)
P R-0.6 (0.11 RSI) to
1 | Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2” (30) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8” x15/8” Steel Studs (16” 0.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Interior Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU Ujgy = 0.32 BTU/hrft’F
2 2
(1.82 W/m°K)
8 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.4.4

Interior Insulated Concrete Mass Wall — Thermally Broken Curtain

Wall Transition

4 \

( 1

\ /

N~
Curtain Wall
Jamb Detail

Thickness Cog?:_?:\l"ty Nominal Resistance | Density SFI’_IeeCal:lC

ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k Im3) Btu/lb-°F
(W/m K) 9 (J/kg K)
C R-0.6 (0.11 RSI) to
1 Interior Films - - R-1.1 (0.20 RSI) - -
2 | Gypsum Board 1/2” (30) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 15/8" x15/8" Steel Studs (16” o.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Interior Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 | Aerogel Blanket 0.4” (10) 0.1 (0.015) R-3.8 (0.67 RSI) - -
8 Conventional curtain wall system: double glazed with minimal thermal break, double glazed IGU Ujgy = 0.32 BTU/hrft’F
200 2
(1.82 W/m°K)

9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.1

Exterior Insulated Concrete Drained EIFS Wall Assembly — Concrete
Parapet & Slab Intersection

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°

(mm) t“-hr-°F (mzKNV) (kg/ms) Btu/lb-"F

(W/m K) (J/kg K)
s R-0.6 (0.11 RSI) to
1 Interior Films - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs (16”0.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Concrete Wall 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
11 | Parapet Insulation 17 (25) - R-5 (0.88 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
I R-0.2 (0.03 RSI)to

14 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.2

Exterior Insulated Concrete Drained EIFS Wall Assembly — Insulated
Concrete Parapet & Slab Intersection

Thickness Cogctl:_?;“l"ty Nominal Resistance | Density S|Io-|eecan:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/mK) (J/kg K)
L1 R-0.6 (0.11 RSI) to
1 | Interior Films - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
1 5/8” x 1 5/8” Steel Studs (1670.c.)
3 with Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Concrete 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Concrete Slab & Parapet 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 | Roof Insulation 4” (100) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
. . R-10 (1.76 RSI) to
11 | Parapet Insulation Varies - R-20 (3.52 RS|) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
e 1 R-0.2 (0.03 RSI) to
14 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.3

Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c.)
Supporting Interior Finish — Concrete Parapet & Roof Intersection

Thickness Cogcti:.ci:;i\l/ity NominalzResistance Densisty SFI)-Ieecai:ic

ID Component I?:‘I;]e)s #2hr°F hr(-gz-mtu (I:g;fr:\ . Btu/lb-°F
(W/m K) (J/kg K)

1 Interior Film' - - Rl'__\?_'g]((()(')TJZR'__\,SSI)l)tO - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | 15/8” Steel Studs with Top Tracks 20 gauge 430 (62) - 489 (7830) 0.12 (500)
4 | Airin Stud Cavity 15/8” (42) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Interior Insulation 2" (51) 0.18 (0.03) R-11 (1.9 RSI) 1.8 (28) 0.29 (1220)
6 | Roof Insulation 4” (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
7 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45 (1880)
8 | Concrete Slab & Parapet 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
9 Metal cap flashing/ finish roof material is incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.4

Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
o.c.) — Steel Roof Deck with Open Web Steel Joist & Parapet

Intersection

Thickness Cogctl:.ci::\lllty NominalzResistance Densisty S‘I)_Ieeca':'c

ID Component Inches #2-hr-°F hr-ft2-°F/Btu b/t Btu/lb-°F
(mm) (WIm K) (M KIW) (ka/m) | " kg K)

1 | Interior Film' - - RI-£067((201‘112RI§|S)|;0 - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 5 5/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 g (%i;sﬁz'c‘:‘;“ds with Top and 18 gauge 430 (62) ; 489 (7830) | 0.12 (500)
5 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
6 | Open Web Steel Joist (550C) - 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
8 | Concrete Topping 6" (152) 6.3 (0.9) - 120 (1920) | 0.20 (850)
9 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
10 | Semi Rigid Insulation 1" (25) 0.28 (0.04) R-3.6 (0.64 RSI) 4.5(72) 0.17 (710)
11 | Silicone Sealant - 2.4 (0.35) - - -
12 | Spray Foam Insulation 2" (51) 0.17 (0.025) R-11.5 (2.0 RSI) 2.8(39) | 0.35(1470)
13 | precast Sandwich Panel, Interior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
14 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
15 | procast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
16 ?{;’;a@“;ﬁ'}‘é‘q’g)ho?”e" Structural | 46 dauge 430 (62) ; 489 (7830) | 0.12 (500)
17 | Roof Insulation 4 (102) - R-20 (3.5 RSI) 1.8(28) | 0.29 (1220)
18 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
19 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45 (1880)
20 Flashing & roof finish material are incorporated into exterior heat transfer coefficient
21 | Exterior Film' | - | - | RO2(0O03RS) | - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.5

Connector Detail

Precast Sandwich Panel — Steel Roof Deck with Open Web Steel Joist
& Parapet Intersection

Thickness Cog?:_?:\l"ty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches 21 o hr-ft*°F/Btu Ib/ft? o

(mm) ft*-hr-°F (mzK/W) (k /ms) Btu/lb-°F

(W/m K) g (J/kg K)
T R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) 0.24 (1000)
3 5/8” Steel Studs with Top and
4 | Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
6 | Open Web Steel Joist (550C) - 347 (50) - 489 (7830) | 0.12 (500)
7 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
8 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
9 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) 0.12 (500)
10 | Polyurethane Foam Insulation 52/3" (144) | 0.17 (0.024) R-34 (6.0 RSI) 2.8 (30) 0.35 (1470)
11 | precast Sandwich Panel, Interior 4" (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
12 | Precast Sandwich Panel, Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | frecast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) . 140 (2250) | 0.20 (850)
oncrete
Precast Sandwich Panel, Steel

14 Giruetural Ties @ 24" (610) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
15 | Roof Insulation 4" (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
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16 | Wood Blocking 5/8” (16) 0.69 (0.10) - 31 (500) 0.45 (1880)
17 | Roof Sheathing 1/2" (13) 0.69 (0.10) R-0.7 (0.12 RSlI) 31 (500) 0.45 (1880)
18 Flashing & roof finish material are incorporated into exterior heat transfer coefficient

19 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A6.37



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.6

Precast Wall Assembly with 3 5/8” x 1 5/8" Steel Stud (16" o.c.) and
Rigid Insulation Outboard of Studs — Parapet & Roof Intersection

Thickness Cog?:_?:\l"ty NominalzResistance Densisty SFI’_IeeCal:lC

ID Component Inches f2-hr-°F hr-ft 2-°F/Btu b/t Btu/lb-°F
(mm) (WIimK) (m“K/W) (kg/m”) (Jlkg K)

1 | Interior Film' - - RI'?(3067((20112RF\S,|S)I;0 - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Airin Stud Cavity 35/8" (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
4 | 258 X158 Steel Studswith Tob | 45 gauge 430 (62) . 489 (7830) | 0.12 (500)
5 | Rigid Insulation 2" (51) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
6 | Gravity and Slot Anchors at Roof - 347 (50) - 489 (7830) 0.12 (500)
7 | Semi Rigid Insulation 1" (25) 0.28 (0.04) R-3.6 (0.64 RSI) 4.5(72) 0.17 (710)
8 | Silicone Sealant - 2.4 (0.35) - - -
9 (s:;;:/alt;; Foam Insulation in Stud 1" (25) 0.17 (0.025) R-5.8 (1.02 RSI) 2.8(39) | 0.35(1470)
10 | Precast Wall Panel 4” (102) 12.5 (1.8) - 140 (2250) 0.20 (850)
11 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
12 | Roof Insulation 4" (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
13 | Exterior Sheathing 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
14 | Wood Blocking 5/8" (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
15 Flashing & roof finish materials are incorporated into exterior heat transfer coefficient
16 | Exterior Film' | - | - | RO2(0O03RS) | - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A.6.38
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.7

Exterior Insulated Concrete Block Wall Assembly with Masonry Ties
Supporting Brick Veneer — Parapet & Roof Intersection

I’ \\

[ 1

\ 7

N -~_ - /

Brick Tie Detall
Thickness Conduc_:tnlnty No_mmal Density Specific
ID Component Inches Btu-in Resistance Ib/ft® Heat
(mm) ft>-hr-°F hr-ft°-"F/Btu (k /m3) Btu/lb-°F
(W/m K) (M2KIW) 9 (J/kg K)
L ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.7 (0.12 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 15/ Steel Studs with Metal 20 gauge 430 (62) . 489 (7830) | 0.12 (500)
racks
5 | Standard Concrete Block 7 518" (190) 3.5(0.5) - 119 (1900) 0.19 (800)
6 | Cement Mortar - 3.5(0.5) - 113 (1800) 0.12 (500)
. . R-5 (0.88 RSI) to

7 | Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
8 | Masonry Ties @ 16” (406) o.c. 16 gauge 430 (62) - 489 (7830) 0.12 (500)
9 | Brick Veneer 3 5/8" (92) 5.4 (0.78) - 120 (1920) 0.19 (720)
10 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
11 | Roof Insulation 47 (102) - R-20 (3.5 RSI) 1.8 (28) 0.29 (1220)
12 | Wood Blocking 5/8” (16) 0.63 (0.09) - 27.8 (445) | 0.45(1880)
13 Flashing & roof finish materials are incorporated into exterior heat transfer coefficient
14 | Air Gap 17 (25) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

ASHRAE 1365-RP

A.6.39




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.6.1

Exterior Insulated Concrete Drained EIFS Wall Assembly — Corner

Intersection
Thickness Conduc.:tlwty Nominal Resistance | Density Specific
D Btu-in / 20 3 Heat
Component Inches 2, o hr-ft"-"F/Btu Ib/ft o
(mm) ft*-hr-°F (mzK/W) (k /ma) Btu/lb-°F
(W/mK) 9 (J/kg K)
1 Interior Films' - - R-0.6 (0.11 RSI) - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | 15/8" x15/8” Steel Studs (1670.c.) 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Air in Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Concrete Wall 8 (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 Weather Resistive Barrier with ) ) ) ) )
Adhesive
7 | Insulation Board 4” (100) 0.27 (0.039) R-15 (2.64 RSI) 1(16) 0.35 (1470)
8 | Lamina 1/8” (4) 6 (0.9) R-0.04 (0.01 RSI) 120 (1922) | 0.20 (850)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.6.40
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Detail 6.7.1

Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Floor Slab above Parking

Garage
P -~ N
/ \
| 1
\ I
A ~ -~ /
Slab Edge Detail
e -~ N
/ \
| 1
\ /
S ~ - 7
Partition Detail
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 21 o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (k /ms) Btu/lb-"F
(W/m K) 9 (J/kg K)
e . ) R-0.6 (0.11 RSI) to ] ]
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs with
3 | Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
. . . R-10 (1.76 RSI) to
5 | Continuous Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Wall & Floor Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 | Spray applied Fiberglass Insulation 4" (102) 0.20 (0.029) R-20 (3.5 RSI) 0.9 (14) 0.12 (500)
1 5/8” x 1 5/8” Steel Studs with
8 | Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.6.41
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Detail 6.7.2

Precast Sandwich Wall Assembly Slab and Foundation Intersection

77N

I \

N

Connector Detall
( )
I}
N
Gravity and Slot Anchor Detail
Thickness Cogt;l:.(i::\lnty Nominal Resistance Density S|Ia-|eeca:1:|c
ID Component Inches 21 o hr-ft*°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (kg/ms) Btu/lb-°F
(W/m K) (J/kg K)
L R-0.7 (0.12 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 57 (127) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” Steel Studs with Top and
4 Bottorn Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12 (500)
6 (F;recast Sandwich Panel, Interior 47 (102) 12.5 (1.8) - 140 (2250) 0.20 (850)
oncrete
7 | Precast Sandwich Panel, Insulation 2” (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
Precast Sandwich Panel, Structural
8 Ties @ 24" (610) o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Erecast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) ) 140 (2250) 0.20 (850)
oncrete

10 | Silicone Sealant - 2.4 (3.5) - 174 (2800) | 0.17 (700)
11 | Concrete Slab on Grade 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
12 | Foundation Insulation 31/2” (89) 0.24 (0.0343) R-15 (2.6 RSI) 1.8 (28) 0.29 (1220)
13 | Concrete Footing 12" (305) 12.5(1.8) - 140 (2250) | 0.20 (850)
14 | Soll - 15.6 (2.25) - - -
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.6.42
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.7.3

Precast Sandwich Panel with 3 5/8” Steel Stud (16” o.c.) — Concrete
Slab and Foundation Wall

V4 N
L) Connector Detail
Gravity and Slot Anchor Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-° hr-ft>-°F/Btu Ib/ft? 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
L ) ) R-0.7 (0.12 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 55/8” (143) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
3 5/8” Steel Studs with Top and
4 Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Gravity and Slot Anchors at Slab - 347 (50) - 489 (7830) | 0.12(500)
6 CP:recast Sandwich Panel, Interior 4 (102) 12.5 (1.8) - 140 (2250) | 0.20 (850)
oncrete
7 | Precast Sandwich Panel, Insulation 2" (51) - R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
Precast Sandwich Panel, Structural
8 Ties @ 24” o.c. 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 (P:recast Sandwich Panel, Exterior 4 (102) 12.5 (1.8) ) 140 (2250) 0.20 (850)
oncrete
10 | Silicone Sealant - 2.4 (3.5) - 174 (2800) | 0.17 (700)
11 | Concrete Slab on Grade 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
12 | Foundation Insulation 2”7 (50) 0.2 (0.028) R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)
13 | Concrete Footing 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
14 | Soll - 15.6 (2.25) - - -
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.6.43
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7.0 Wood Frame Construction

AT



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D 71 - 1] e e T A7A1
Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with Wood Strapping
Supporting Fiber Cement Board — Clear Wall

Detail 7.2, anaan A.7.2
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board — Clear Wall

Detail 7.1.3 ... anaan A.7.3
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Continuous Rigid Insulation Supporting Fiber Cement Board — Clear Wall

D 71 - 1] 00 A74
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Horizontal Metal Z-Girts (24” o.c.) Supporting Fiber Cement Board — Clear Wall

D 1T - 1] 00 0 A.75
Exterior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with Knight MFI-
System (24” o.c.) Supporting Cladding — Clear Wall

Detail 7.1.6 ... s A.7.6
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Knight MFI-System (24" o.c.) Supporting Cladding — Clear Wall

Detail 7.7 .. s AT.7
Exterior Insulated 2x6 Wood Stud (16”0.c.) Wall Assembly with Thermally Broken
Aluminum Clip Rail System (24" o.c.) Supporting Cladding — Clear Wall

D 1= - 1] e A.7.8
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping Supporting Fiber Cement Board - Rim Joist and Floor
Intersection with Metal Flashing Bypassing Exterior Insulation

Detail 7.2.2.......eee A79

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board - Rim Joist and Floor
Intersection without Metal Flashing Bypassing Exterior Insulation

Detail 7.2.3 ... A.7.10

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board - Cantilevered Wood Joist
Balcony Intersection

Detail 7.2.4 ...t A.7.11
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping Supporting Fiber Cement Board — Independently Supported
Balcony Intersection

AT
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Detail 7.2.5.....eee e A.7.12

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Wood Strapping and Continuous Insulation Supporting Fiber Cement Board —
Cantilevered Floor Intersection

Detail 7.3.1 .. s A.7.13
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Vinyl Window Intersection

Detail 7.3.2....eeee s A.7.14
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Aluminum Window Intersection

Detail 7.4.1 ... s A.7.15
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Vented Low-slope Roof & Parapet Intersection

DEtail 7.4.2......ceeeeee s A.7.16
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Fiber Cement Board —
Sloped Wood Framed Roof & Wall Intersection with Insulation at Ceiling

Detail 7.4.3 ... s A.7.17
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Sloped Wood Framed Roof & Wall Intersection with Insulation at Roof

Sheathing

[ 11 = 1] 0 S TN A.7.18
Ventilated Wood Frame Low Slope Roof - Masonry Firewall Intersection

[ 71 = 1] 00 e TN A.7.19

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Wood Strapping Supporting and Continuous Insulation Fiber Cement Board —
Corner Intersection

Detail 7.6.1 ... s A.7.20
Wood-frame Sliding Door — Concrete Floor Intersection for Unheated Spaces
(Parking Garages)

[ 11 - 1] O A.7.21
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Continuous Insulation and Wood Strapping Supporting Fiber Cement Board —
Rim Joist and Interior Insulated At-Grade Foundation Wall Intersection

A7 iii



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.6.3 ... A.7.22

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Continuous Insulation and Wood Strapping Supporting Fiber Cement Board —
Rim Joist and Exterior Insulated At-Grade Foundation Wall Intersection

Detail 7.6.4........e e A.7.23

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with Shelf
Angle & Brick Ties Supporting Brick Veneer — Exterior Insulated At-Grade
Foundation Wall Intersection

Detail 7.7.1 ... A.7.24

Exterior Insulated Wood Infill Wall Assembly with Wood Strapping and
Continuous Insulation Supporting Fiber Cement Board — Concrete Wall and Floor
Intersection with Flashing Bypassing Exterior Insulation

Detail 7.7.2......eeee A.7.25

Exterior Insulated Cross Laminated Timber (CLT) Wall Assembly with Wood
Strapping and Continuous Rigid Insulation Supporting Fiber Cement Board —
Cross Laminated Timber Floor Intersection with Flashing Bypassing Exterior
Insulation

A.7.iv



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.1.1

Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board — Clear Wall

Thickness Cogcti:.ci:;i\l/ity Nominal Resistance | Density SFI)-Ieecai:ic
ID Component I?:‘I;Ie)s f#-hr-°F hr-ft22-°F/Btu Iblft33 Btu/lb-°F
(WIim K) (m°KIW) (kg/m’) ' 1ikg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8” (16) 1.1 (0.16) R-0.6 (0.10 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
6 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
7 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
8 | Exterior Film' - - R-0.7 (0.12 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AT
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D t I 7 1 2 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
etal o Assembly with Wood Strapping Supporting Fiber Cement Board —

Clear Walli
Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieeca:zlc
ID Component Inches fhr-F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2KIW) (kgim®) | Bt
(W/m K) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 5/8” (16) 1.1 (0.16) R-0.6 (0.10 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping Varies 0.69 (0.10) - 31 (500) 0.45 (1880)
8 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AT7.2
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D t I 7 1 3 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
elal L Assembly with Continuous Rigid Insulation Supporting Fiber
Cement Board — Clear Wall

Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) t-hr (M2KIW) (kgim®) | Bt
(W/m K) (J/kg K)
1| Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16" o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Wood Strapping (17 x 3”) 11/2”7 (38.1) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16" 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AT73
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D t I 7 1 4 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
etall /.7.4  assembly with Horizontal Metal Z-Girts (24” o.c.) Supporting Fiber
Cement Board — Clear Wall

Thickness Cogctl:_?rt"‘l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) t-hr (M2KIW) (kgim®) | Bt
(W/m K) (J/kg K)
1 Interior Film (right side)1 - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Horizontal Z-Girt with 1 1/2” Flange 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Steel Furring Hat Track (16” o.c.) 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film (left side)1 - - R-0.7 (0.12 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A7.4
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Detail 7.1.5

Exterior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Knight MFI-System (24” o.c.) Supporting Cladding — Clear Wall

7 ~

/ \

1 \

\ 1

SNo . 4
ThermaBracket Detail
Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches f-hr-°F hr-ft*-°F/Btu Ib/ft’ Btu/lb-°F
(mm) thr (M?KIW) (kg/m?) | Bt
(W/m K) (J/kg K)
1| Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 51/2” (140) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
4 | 2x6 Wood Stud (16"0.c.) 51/2” (140) 0.83 (0.12) - 31 (500) 0.45 (1880)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-8.4 (1.48 RSI) to

6 | Exterior Insulation Varies 0.24 (0.03) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
7 | ThermaBrackets (24” o.c. vertically) 18 Gauge 347 (50) - 489 (7830) | 0.12 (500)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A7.5
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Detail 7.1.6

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Knight MFI-System (24” o.c.) Supporting Cladding —

Clear Wall
, -—— ~
/ \
1 \
\ 1
\ !
ThermaBracket Detail
Thickness Cog?:_?:\l"ty Nominal Resistance Density s%eec;:.c
ID Component Inches 2. o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (kg/ms) Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.35 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (1670.c.) 51/2” (140) 0.83 (0.12) - 31 (500) 0.45 (1880)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
. . . R-8.4 (1.48 RSI) to
6 | Exterior Insulation Varies 0.24 (0.03) R-25.2 (4.44 RSI) 1.8 (28) 0.29 (1220)
7 | ThermaBrackets (24" o.c. vertically) 18 Gauge 347 (50) - 489 (7830) | 0.12 (500)
8 Metal Cladding with 1/2” vented airspace incorporated into exterior heat transfer coefficient
9 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.7.6
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.1.7

Exterior Insulated 2x6 Wood Stud (16”0.c.) Wall Assembly with
Thermally Broken Aluminum Clip Rail System (24” o.c.) Supporting
Cladding — Clear Wall

Clip Detail

Thickness Cogctl:_?rt‘“l"ty NominalzResistance Densiaty S‘I)_Ieec;:'c

ID Component Inches #2-hr-°F hr-ft2-°F/Btu b/t Btu/lb-°F
(mm) (Wim K) (m°K/W) (kg/m”) (J/kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) .16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.7 (0.10 - 31 (500) 0.45 (1880)
4 | Airin Stud Cavity 51/2” (140) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
5 | Exterior Wood Sheathing 1/2” (13) 0.7 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
6 | Longboard Aluminum Panel Clip 13/2;,(?1)35) 1109 (160) - - -
7 | Exterior Insulation 3" (76) 0.24 (0.03) R-12.6 (2.22 RSI) 1.8 (28) 0.29 (1220)
8 | Vertical Steel Girts 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 Cladding with 1/2” (13mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.1

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly
with Wood Strapping Supporting Fiber Cement Board - Rim Joist and
Floor Intersection with Metal Flashing Bypassing Exterior Insulation

Thickness Conduc_:tlwty Nominal Resistance Density Specific
Btu-in / 20 3 Heat

ID Component Inches #2-hr-° hr-ft°-"F/Btu Ib/ft Nlb-°

(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F

(W/m K) (J/kg K)
I R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSlI) to
6 | Exterior Insulation varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Batt Insulation at Joist 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
8 | 2x10 Wood Joists (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
9 | Wood Strapping (1” x 3”) 11/2” (38) 0.69 (0.10) - 31 (500) 0.45 (1880)
10 | Fasteners (No. 14 screws) @ 16" | 350 gy 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.

11 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
12 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
13 | 2x10 Rim Board 11/2” (38) 0.69 (0.10) - 31 (510) 0.45 (1880)
14 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

AT7.8




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.2

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall

Assembly with Wood Strapping Supporting Fiber Cement Board -
Rim Joist and Floor Intersection without Metal Flashing Bypassing

Exterior Insulation

Thickness Cogcti:.ci::\lnty Nominal Resistance | Density SFI’_IeeCaIIIC

ID Component Inches fhr-° hr-ft*°F/Btu Ib/ft® 1b-°

(mm) t*-hr-°F (mzK/W) (kg/ma) Btu/lb-"F

(W/m K) (J/kg K)
. R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Fiberglass Batt Insulation at Joist 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
8 | 2x10 Wood Joists (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
9 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
10 | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.

11 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
12 | 2x10 Rim Joist 11/2” (38) 0.69 (0.10) - 31 (510) 0.45 (1880)
13 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.3

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall

Assembly with Wood Strapping Supporting Fiber Cement Board -
Cantilevered Wood Joist Balcony Intersection

Thickness Cog?:_?:‘“/"ty Nominal Resistance | Density S?_Ieeca:zlc
ID Component Inches 2, o hr-ft®>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKIW) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
C ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” OC) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.26 (1090)
6 | 2x10 Wood Joist (16" OC) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
. . . R-10 (1.76 RSI) to
7 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
Fiberglass Batt Insulation at Joists 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
9 | 2x10 Rim Joist 11/2” (38) 0.69 (0.10) - 31 (500) 0.45 (1880)
10 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
11 | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
12 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
13 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
14 Aluminum Sliding Door: double glazed & thermally broken, double glazed IGU Ujgu= 0.32 BTU/hrft*-°F (1.82 W/mzK) 2
C R-0.2 (0.03 RSI) to
15 | Exterior Film - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077-2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.4

Independently Supported Balcony Intersection

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping Supporting Fiber Cement Board —

Thickness Cog(::_?rtl“/"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches F-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) thr (M?KIW) (kg/m?) | Btu
(W/m K) (J/kg K)

P } ) R-0.6 (0.11 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/27 (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
6 | Exterior Insulation Varies - R;_? 5(1('27.24R§g|;0 1.8(28) | 0.29 (1220)
7 | Fiberglass Batt Insulation at Joists 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
8 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16" | ( 350 (g) 347 (50) - 489 (7830) | 0.12 (500)

(406) o.c.

10 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
11 | 2x10 Wood Joist (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 32 (510) 0.45 (1880)
12 | 2x10 Rim Joist 11/2” (38) 0.69 (0.10) - 31 (500) 0.45 (1880)
13 | 2x8 Wood Balcony Joists (16” 0.c.) | 5 1/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
14 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
15 Aluminum Sliding Door: double glazed & thermally broken, double glazed IGU Ujgu= 0.32 BTU/hrft*-°F (1.82 W/mzK) 2

Ca R-0.2 (0.03 RSI) to
16 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within framing was found using ISO 100077
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.5

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation

Supporting Fiber Cement Board — Cantilevered Floor Intersection

Soffit/Intersection Detail

Thickness corB'(ti:_?:‘i‘/’ity NominalzResistance Densiaty S?_Ieeca::ic

ID Component I?:\?:)s #2-hr-°F hr(:‘rtI z-mtu (Iizﬁ:l 5 Btu/lb-°F
(W/m K) (J/kg K)

1 | Interior Film' - - RI-?(3069((201?16R|§IS)I;0 - -
2 | Gypsum Board 5/8” (16) 1.1 (0.16) R-0.6 (0.20 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16" o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 5/8” (16) 0.69 (0.10) R-0.6 (0.10 RSI) 31 (500) 0.45 (1880)
6 | Exterior Insulation Varies 0.24 (0.0343) R;?é‘l(';_gA{Rsls)l;o 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
8 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
9 | 2x10 Wood Joist (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
10 Vented Aluminum Soffit Panel is incorporated into the exterior heat transfer coefficient
11 | Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
12 | 2x10 Rim Joist 11/2 0.69 (0.10) - 31 (500) 0.45 (1880)
13 | Fiberglass Batt Insulation in Floor 9 1/4” (235) 0.33 (0.048) R-28 (4.9 RSI) 0.9 (14) 0.17 (710)
14 | Exterior Film' - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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Detail 7.3.1

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Vinyl Window
Intersection

/ \\\
I 1
\ ’
SMo , .
-~ Head and Jamb Detail
PASEREN
’ \
I 1
\ 1
SO LY
Sill Detail
Thickness Cogctl:.ci::\lllty Nominal Resistance | Density S‘I)_Ieeca':'c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft® 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
L R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (16) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 5’ (1.5m) x 6’ (1.8m) Vinyl window: double glazed & thermalla/ broken, double glazed IGU Ujgy = 0.32 BTU/hr.ft* °F
2
(1.82 W/m°K)
8 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 430 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
10 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
11 | Aluminum Flashing 18 gauge 1109 (160) - 171(2739) 0.21 (900)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity for air spaces within window framing was found using ISO 10077-2

A7.13



Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 7 3 2 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
elal A Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Aluminum Window

Intersection
. RS
Vi \
| \
\ )
\ / .
S~ Jamb and Head Detall
g RN
/ \
| 1
\ 1
N __ ,/
Sill Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S‘I)_Ieec;:'c
ID Component Inches 2: o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKNV) (k /m?‘) Btu/lb-"F
(W/m K) 9 (J/kg K)
C } ) R-0.6 (0.11 RSI) to ) )
1 Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Batt Insulation in Stud Cavity 51/2” (140) - R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 5 (1.5m) x 6’ (1.8m) Aluminum window: double glazed & thermally broken, double glazed IGU UIGU = 0.32 BTU/hr.ft’.°F
200\ 2
(1.82 W/m°K)
8 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16" | 350 (g) g 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
10 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
11 | Aluminum Flashing 18 gauge 1109 (160) - 171(2739) 0.21 (900)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity for air spaces within window framing was found using ISO 10077-2
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Detail 7.4.1

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation

Supporting Rainscreen Fiber Cement Board — Vented Low-slope
Roof & Parapet Intersection

Thickness COI‘BI?:.(i:I:i\IIity NominalzResistance Densisty S|Io-|eecai1:ic
ID Component I?;I:)s #2-hr-°F hr(:;t] 2.}1%\?;“ (':l;ﬂ] 5 Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film' - - RI-?(3069((20116R|__\S,IS)I;0 - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 3 1/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
6 | Exterior Insulation Varies - ??1 é%g%ﬁ%f;’ 1.8(28) | 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
8 (Ff(fg‘)*';‘ff (No. 14 screws) @ 16" | 350 (g) & 347 (50) ; 489 (7830) | 0.12 (500)
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Roof Wood Framing - 0.69 (0.10) - 31 (500) 0.45 (1880)
11 | Fiberglass Roof Insulation 9 1/4” (235) 0.3 (0.04) R-30 (5.28 RSI) 0.9 (14) 0.17 (710)
12 | Roof Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
13 | Air Cavity 31/2" (89) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
14 | Steel Cap Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
Flashing & roof material are incorporated into exterior heat transfer coefficient
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.4.2

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Fiber Cement Board — Sloped Wood Framed Roof & Wall
Intersection with Insulation at Ceiling

Thickness Cogctl:.ci::\lllty Nominal Resistance | Density S|Io-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/mK) (J/kg K)
C R-0.6 (0.12 RSI) to
1 | Interior Film - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
. . . R-0 (0.00 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Roof Truss (24” o.c.) - 0.69 (0.10) - 31 (500) 0.45 (1880)
11 | Attic Insulation 9” (228) 0.29 (0.042) R-30 (5.3 RSI) 0.9 (14) 0.17 (710)
12 | Roof Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
13 | Asphalt Shingles - - R-0.45 (0.08 RSI) 57 (920) 0.3 (1260)
14 | Exterior Film (left side)1 - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A7.16




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.4.3

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall

Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Sloped Wood Framed
Roof & Wall Intersection with Insulation at Roof Sheathing

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
L R-0.6 (0.12 RSI) to
1 | Interior Film - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) R-7.9 (1.4 RSI) 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
. . . R-0 (0.00 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Roof Truss (24” o.c.) - 0.69 (0.10) - 31 (500) 0.45 (1880)
11 | Polyurethane Foam Insulation 57 (127) 0.17 (0.024) R-30 (5.3 RSI) 1.8 (28) 0.29 (1220)
12 | Roof Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
L 1 R-0.2 (0.03 RSI) to
13 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.7.17




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Ventilated Wood Frame Low Slope Roof - Masonry Firewall
Detall 7 4 4 Intersection

Thickness Cogctil:l.?;i\l/ity NominalzResistance Den5|ty S%eecai:ic
ID Component I?;I:)s #2-hr-°F hr(-:‘rt]z-;%?)tu (':l;ﬂ] 5 Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film' - - Ré9067((20112R§|S)I;0 - -
2 | Gypsum Board 1/2” (13) 1.1(0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | 56 Wood Studs (1670.c.)and Top | 5 4/ (140) | 0.69(0.10) . 31(500) | 0.45 (1880)
4 | Air Cavity 5 1/2” (140) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
5 | Standard Concrete Block 8” (203) 5 (0.5) - 119 (1900) | 0.19 (800)
6 | 2x4 Parallel Wood Truss - 0.69 (0.10) - 31(500) | 0.45 (1880)
7 | Roof Insulation 83/4”(222) | 0.29 (0.04) R-30 (5.3 RSI) 0.9 (14) 0.17 (710)
8 | Wood Purlins (16” 0.c.) - 0.69 (0.10) - 31(500) | 0.45 (1880)
9 | Roof Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.6 (0.10 RSI) 50 (800) | 0.26 (1090)
10 | Steel Cap Flashing 18 gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Exterior Film' - - R-0.2 (0.03 RSI) - -

Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A7.18



Appendix A - Catalogue Material Data Sheets

Detail 7.5.1

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping Supporting and Continuous

Insulation Fiber Cement Board — Corner Intersection

Thickness Cogcti:-ci:rt]nlnty Nominal Resistance Density SFI’_Ieec;:'c
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft’ Btu/lb-°F
(mm) t-hr (M2KIW) (kg/m®) tu
(W/m K) (J/kg K)
1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (16) 1.1 (0.16) R-0.5 (0. 08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSlI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (16) 0.69 (0.10) R-0.6 (0.10 RSI) 31 (500) 0.45 (1880)
. . . R-0 (0.00 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
Fasteners (No. 14 screws) @ 16”
8 (406) 0.c. - 347 (50) - 489 (7830) 0.12 (500)
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.6.

Wood-frame Sliding Door — Concrete Floor Intersection for Unheated
Spaces (Parking Garages)

Thickness Cog?:_?:‘i‘/’ity Nominalzliesistance Densisty S?_Ieeca::ic

ID Component I?:‘I;]e)s #2-hr°F hr(::: Z-K%?)tu (':zﬁtq 5 Btu/lb-°F
(W/m K) (J/kg K)

1 | Interior Film' - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | 2x6 Wood Plates 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
4 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.26 (1090)
5 | Steel Flashing 28 Gauge 430 (62) - 489 (7830) 0.12 (500)
6 Aluminum Sliding Door: double glazed and thermally broken, double glazed IGU UIGU = 0.32 BTU/hr.ft’.°F (1.82 W/mzK) 2
7 | Wood Sill 1/2" (13) 0.69 (0.10) - 31(500) | 0.45(1880)
8 | Concrete Slab 8" (203) 12.5 (1.8) - 141 (2250) | 0.20 (850)
9 | Spray Applied Fiberglass insulation 4” (102) 0.20 (0.029) R-20 (3.5 RSI) 0.9 (14) 0.12 (500)
10 | Exterior Film' i i Ré%zﬁbo_szRs,'s)l;o . i

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity for air spaces within window framing was found using ISO 10077-2
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Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.6.2

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Continuous Insulation and Wood Strapping
Supporting Fiber Cement Board — Rim Joist and Interior Insulated At-
Grade Foundation Wall Intersection

Thickness Cog(tj:_?:\l"ty Nominal Resistance | Density S|Ia-|eeca:1:|c

ID Component Inches 21 o hr-ft>-°F/Btu Ib/ft? o

(mm) ft*-hr-°F (m2KIW) (k Im3) Btu/lb-°F

(W/m K) 9 (J/kg K)
I R-0.7 (0.12 RSI) to
1 Interior Film - - R 0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Plywood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.13 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 11/2” (38) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50) ; 489 (7830) | 0.12 (500)
(406) o.c.

9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Fiberglass Batt Insulation at Joist 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
11 | 2x10 Wood Joist (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
12 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
13 | 2x4 Wood Stud (16” o.c.) 31/2”(89) 0.69 (0.10) - 31 (500) 0.45 (1880)
14 | Concrete Foundation Wall 8” (203) 12.5 (1.8) R-0.6 (0.11 RSI) 140 (2250) 0.20 (850)
15 | Exterior Film"? - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 Except at foundation wall adjacent soil
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Detail 7.6.3

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Continuous Insulation and Wood Strapping
Supporting Fiber Cement Board — Rim Joist and Exterior Insulated At-
Grade Foundation Wall Intersection

Thickness Condugtlwty Nominal Resistance Density Specific
Btu-in / 20 3 Heat
ID Component Inches 2. 0 hr-ft"-"F/Btu Ib/ft o
(mm) ft*-hr-°F (mzK/W) (k /ms) Btu/lb-°F
(W/m K) 9 (J/kg K)
P } ) R-0.7 (0.12 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.5 (0.08 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16" | 350 (g) 347 (50) - 489 (7830) | 0.12 (500)
(406) o.c.
9 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
10 | Fiberglass Batt Insulation at Joists 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
11 | 2x10 Wood Joists (16” o.c.) 9 1/4” (235) 0.69 (0.10) - 31 (500) 0.45 (1880)
12 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
13 | 2x4 Wood Stud (16" OC) 31/27(89) 0.69 (0.10) - 31 (500) 0.45 (1880)
14 | Air Cavity 31/2”(89) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
15 | Concrete Foundation Wall 8” (203) 12.5(1.8) R-0.6 (0.11 RSI) 140 (2250) 0.20 (850)
16 | Rigid Exterior Insulation 2 1/2” (64) - R-12.5 (2.2 RSI) 1.8 (28) 0.29 (1220)
17 | Protective Coating or Flashing - - - - -
18 | Exterior Film"? - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 Except at foundation wall adjacent soil
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Detail 7.6.4

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly
with Shelf Angle & Brick Ties Supporting Brick Veneer — Exterior
Insulated At-Grade Foundation Wall Intersection

Thickness Cog?:_?:\llity NominalzResistance Densisty S?*eec;:ic
ID Component I?:]I;;e)s #2-hr-°F hr(:;t] 2.}1%\?;“ (':l;ﬂ] 5 Btu/lb-°F
(W/m K) (J/kg K)
1| Interior Film' - - R|-q(307g;((2(;]$6R|§ls)|;o - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSlI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.04) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2X0 Wood Stud (16%0.c.) with 51/2"(140) | 0.69 (0.10) . 31(500) | 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (16) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
6 | Exterior Insulation Varies - pyy (SO(E%ESR'Q;’ 18(28) | 0.29 (1220)
7 | Masonry Ties @ 16” (406) o.c. 14 gauge 347 (50) - 489 (7830) 0.12 (500)
8 | Steel Shelf Angle 3/8” (10) 347 (50) - 489 (7830) 0.12 (500)
9 | Steel Flashing 20 gauge 347 (50) - 489 (7830) 0.12 (500)
10 | Brick Veneer 3 5/8" (92) 5.4 (0.78) - 120 (1920) 0.19 (720)
11 | Air Cavity 17 (25) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
12 | Concrete Slab & Foundation Wall 8” (203) 12.5 (1.8) - 140 (2250) 0.20 (850)
13 | Rigid Exterior Insulation 21/2” (64) 0.2 (0.03) R-12.5 (2.2 RSI) 1.8 (28) 0.29 (1220)
14 | Protective Coating or Flashing - - - - -
15 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

2 Except at foundation wall adjacent soil
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Detail 7.7.1

Exterior Insulated Wood Infill Wall Assembly with Wood Strapping and
Continuous Insulation Supporting Fiber Cement Board — Concrete Wall

and Floor Intersection with Flashing Bypassing Exterior Insulation

Thickness Cog(::_?rtl“/"ty Nominal Resistance Density S?_Ieec;:w
ID Component Inches 2, o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKlW) (k lm3) Btu/lb-"F
(W/m K) 9 (J/kg K)
P R-0.6 (0.11 RSI) to
1 | Interior Film - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Fiberglass Batt Insulation 51/2” (140) 0.29 (0.042) R-19 (3.3 RSI) 0.9 (14) 0.17 (710)
4 | 2x6 Wood Stud (16” o.c.) 51/2” (140) 0.69 (0.10) - 31 (500) 0.45 (1880)
5 | Exterior Wood Sheathing 1/2” (13) 0.69 (0.10) R-0.7 (0.12 RSI) 31 (500) 0.45 (1880)
. . . R-5 (0.88 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Concrete Wall & Floor Slab 8” (203) 12.5(1.8) - 140 (2250) 0.20 (850)
8 | 1x3 Wood Strapping 3/4” (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16" | () 35 (9) 347(50) - 489 (7830) | 0.12 (500)
(406) o.c.
10 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
11 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
12 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.7.2

Exterior Insulated Cross Laminated Timber (CLT) Wall Assembly
with Wood Strapping and Continuous Rigid Insulation Supporting

Fiber Cement Board — Cross Laminated Timber Floor Intersection
with Flashing Bypassing Exterior Insulation

Thickness Cogcti:.ci:;nlnty Nominal Resistance Density SFI’_IeeCaIIIC
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) t-hr (M2KIW) (kg/m?) tu
(W/m K) (J/kg K)
. R-0.6 (0.11 RSI) to
1 Interior Film - - R-0.9 (0.16 RSI) - -
2 | Cross Laminated Timber Wall 71/27 (191) 0.83 (0.12) R-9 (1.59 RSI) 31 (500) 0.45 (1880)
. . . R-15 (2.64 RSI) to
3 | Exterior Insulation Varies - R-25 (4.4 RSI) 1.8 (28) 0.29 (1220)
4 | Cross Laminated Timber Floor 41/2” (114) 0.83 (0.12) R-5.4 (0.95 RSI) 31 (500) 0.45 (1880)
5 | 1x3 Wood Strapping 3/4" (19) 0.69 (0.10) - 31 (500) 0.45 (1880)
g | Fasteners (No. 14 screws) @ 16 0.35" (9) @ 347 (50 ] 489 (7830) | 0.12 (500)
(406) o.c.
7 Fiber Cement Board Cladding with 3/4” (19mm) vented airspace incorporated into exterior heat transfer coefficient
8 | Steel Flashing 18 gauge 430 (62) - 489 (7830) 0.12 (500)
9 | Galvanized Steel L-clips 3/8” (9.5) 430 (62) 489 (7830) 0.12 (500)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
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8.0 Doors and Balconies
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D 71 - 1] < e e A.8.1
Interior Insulated Concrete Curb at Sliding Door Sill and Window Head — Slab
Intersection

Detail 8.1.2......ceee s A.8.2
Exterior Insulated Concrete Curb at Sliding Door Sill and Window Head — Slab
Intersection

Detail 8.1.3 ... s A.8.3

Interior Insulated Concrete Curb — Window-Wall and Slab Intersection
[0 =] = 11 7 A.8.4

Exterior Insulated Concrete Curb at Sliding Door Sill and Head- Slab Intersection
D 7T = 1] < e 0 A.8.5

Exterior Insulated Concrete Curb — Window-Wall and Recessed Slab Intersection
[ 1Y - 1| I e < SRR A.8.6
Window Wall System with Spandrel Panels and Sliding Door - Concrete Balcony
and Curb Intersection
[ 1Y - 1| - e SRS A.8.7
Window-wall with Sliding Door and Insulated Spandrel Section — Concrete Floor

Slab Intersection without Concrete Curb for Alternative Balcony Slab
Connections

Detail 8.1.8 ... A.8.8

Window Wall System with Spandrel Panels and Sliding Door - Thermally Broken
Concrete Balcony and Curb Intersection

Detail 8.1.9 ... s A.8.9
Window Wall System with Spandrel Panels - Concrete Balcony and Bypass
Intersection

Detail 8.1.10 ... e A.8.10

Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly - Door Sill
with Exterior Slab Insulation

Detail 8.1.11 . A.8.11

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
- Door Sill with Exterior Slab Insulation

A8
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.1

Interior Insulated Concrete Curb at Sliding Door Sill and Window
Head - Slab Intersection

. Conductivity Nominal . Specific
Thickness - . Density
D Component Inches Btu-in / Resistance Ib/ft’ Heat
P () ft*-hr-°F hr-ft*-°F/Btu (kg/m®) Btu/lb-°F
(W/m K) (M2KIW) g (J/kg K)
C e 1 ) ) R-0.6 (0.11 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
2 | Gypsum Board 72" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Airin Stud Cavity 2 5/8” (67) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
2 5/8” x 1 5/8” Steel Studs with
4 Top and Bottom Tracks 18 gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Interior Insulation 2” (50) - R-10 (1.8 RSI) 1.8 (28) 0.29 (1220)
6 | Concrete Curb 6” (152) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
8 Thermally Broken Aluminum Window & Sliding Door?
9 | Wood Sill 2" (50) 0.63 (0.09) - 1.8 (28) 0.29 (1220)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within sliding door and window framing was found using ISO 10077-2.

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.2

Exterior Insulated Concrete Curb at Sliding Door Sill and
Window Head — Slab Intersection

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches 2. o hr-ft*°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKNV) (k /ms) Btu/lb-"F
(W/m K) g (J/kg K)
C e 1 ) ) R-0.6 (0.11 RSI) to ) )
1 | Interior Film R-0.9 (0.16 RSI)
» 140
2 | Concrete Slab 8” (203) 12.5(1.8) - (2250) 0.20 (850)
3 Thermally Broken Aluminum Window & Sliding Door?
4 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

2 The thermal conductivity of air spaces within sliding door and window framing was found using ISO 10077-2.

ASHRAE 1365-RP
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.3

Interior Insulated Concrete Curb — Window-Wall and Slab

Intersection
, -~ N
/
|
\
N ~ - 7
Curb Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieec;:w
ID Component Inches F2-hr-°F hr-ft*-°F/Btu Ib/ft® Btu/lb-°F
(mm) r (M2K/W) (kg/m®) "
(W/mK) (J/kg K)
L ) ) R-0.6 (0.11 RSI) to ) )

1 | Interior Films R-0.9 (0.16 RSI)

2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
Fiberglass Batt Insulation 15/8” (41) 0.29 (0.042) R-5.5 (0.98 RSI) 0.9 (14) 0.17 (710)
15/8” x 1 5/8” Steel Studs with Top

4 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)

5 | Continuous Rigid Insulation 27 (51) 0.24 (0.034) R-10 (1.76 RSI) 1.8 (28) 0.29 (1220)

6 | Concrete Curb 6” (152) 12.5(1.8) - 140 (2250) | 0.20 (850)

7 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)

8 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hrft*-°F (1.82 W/mzK)

9 | Wood Sill 2”7 (50) 0.69 (0.10) - 31 (500) 0.45 (1880)

10 | Steel Flashing 16 Gauge 430 (62) - 489 (7830) | 0.12 (500)

Ca R-0.2 (0.03 RSI) to
11 | Exterior Film - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within sliding door framing was found using ISO 10077-2

A8.3
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.4

Exterior Insulated Concrete Curb at Sliding Door Sill and Head- Slab

Intersection
A (N
/ \
| 1
\ 1
N ~ - 7
Curb Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft>-hr-°F (M2KIW) (kg/m®) Btu/lb-°F
(W/m K) g (J/kg K)
L R-0.6 (0.11 RSlI) to
1 Interior Films - - R-0.9 (0.16 RSI) - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | AirIn Stud Cavity 3 5/8” (92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs with Top
4 | i Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 | Concrete Curb 6” (152) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 | Concrete Slab 8" (203) 12.5 (1.8) - 140 (2250) | 0.20 (850)
7 Thermally Broken Aluminum Sliding Door?, double glazed IGU Uigu= 0.32 BTU/hr-ft2-°F (1.82 W/m?K)
8 | Wood Sill 2" (50) 0.69 (0.1) - 31(500) | 0.45 (1880)
9 | Support Angle 3/8" (10) 347 (50) - 489 (7830) | 0.12 (500)
. . R-10 (1.76 RSI) to
10 | Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
11 | Steel Flashing 16 Gauge 430 (62) - 489 (7830) | 0.12(500)
g R-0.2 (0.03 RSI) to
12 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within sliding door framing was found using ISO 10077-2

A8.4
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.5

Exterior Insulated Concrete Curb — Window-Wall and Recessed Slab

Intersection
d -7
’
|
\
N\ ~_~-
Curb Detail
Thickness Cogctl:_?rt‘“l"ty Nominal Resistance | Density S?_Ieece:zlc
ID Component Inches 2. o hr-ft*>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKNV) (k /m3) Btu/lb-"F
(W/m K) g (J/kg K)
Ce ) ) R-0.6 (0.11 RSI) to ) )
1 Interior Films R-0.9 (0.16 RSI)
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 | Air In Stud Cavity 35/8”(92) - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
1 5/8” x 1 5/8” Steel Studs with Top
4 and Bottorn Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
5 | Concrete Curb 6” (152) 12.5 (1.8) - 140 (2250) | 0.20 (850)
6 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
7 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hrft*-°F (1.82 W/mzK)
8 | Wood Sill 2”7 (50) 0.69 (0.10) - 31 (500) 0.45 (1880)
9 | Support Angle 3/8” (10) 347 (50) - 489 (7830) | 0.12(500)
. . R-10 (1.76 RSI) to
10 | Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
11 | Steel Flashing 16 Gauge 430 (62) - 489 (7830) | 0.12(500)
Ca R-0.2 (0.03 RSI) to
12 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within sliding door framing was found using ISO 10077-2

A8.5
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.6

Window Wall System with Spandrel Panels and Sliding Door -
Concrete Balcony and Curb Intersection

. -~ N
/ \
| 1
\ ]
g ©)
Curb Detail
Thickness Cog?:_?:\l"ty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches 21 o hr-ft>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzK/W) (kglms) Btu/lb-°F
(W/m K) (J/kg K)
C a1 R-0.6 (0.12 RSI) to
1 Interior Film - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 27 (50) 0.69 (0.1) - 31 (500) 0.45 (1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity 15/8” (41) - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16" o.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
3 5/8” x 1 5/8” Steel Studs (16” o.c.)
7 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Concrete Curb 6” (152) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hr-ft*-°F (1.82 W/mzK)
. . R-6.3 (1.11 RSI) to
11 | Back Pan Insulation Varies 0.24 (0.034) R-12.6 (2.22 RSI) 4 (64) 0.20 (850)
12 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU Ujgy= 0.32 BTU/hrft2-°F (1.82 W/mzK) 2
13 | Aluminum Flashing 16 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.8.6
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. Window-wall with Sliding Door and Insulated Spandrel Section —
Detail 8.1.7

Concrete Floor Slab Intersection without Concrete Curb for
Alternative Balcony Slab Connections

A — Thermally Broken Slab with 3”
(80 mm) thick Isokorb CM20

B — Thermally Broken Slab with 1.5”
(40 mm) Intermittent Slab Insulation

C — Continuous Slab

Thickness Cog?:_?:\llity Nominal Resistance | Density SFI)-Ieecai:ic

ID Component Inches f-hr-°F hr-ft22-°F/Btu Ib/ft33 Btu/lb-°F
(mm) (WImK) (m“K/W) (kg/m™) (Jlkg K)

1 | Interior Film' - - RI-?(3'1§1(%)1.§0RI-'\S’IS)I;O - .
2 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 | Fiberglass Batt Insulation 35/8” (92) 0.29 (0.042) R-12.4 (2.2 RSI) 0.9 (14) 0.17 (710)
4 aifégT'oxp;ﬁéSB;ttzi ?ﬁ‘;‘iﬁém 0C) | 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
5 8” (203 mm) Concrete Slab with various slab balcony connections shown in A, B, or C above
6 Thermally Broken Aluminum Sliding Door?, double glazed IGU U gy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK)
7 | Back Pan Insulation | 3(75 | 024(0.034) | R126(22RS) | 1.8(28) | 0.29(1220)
8 Aluminum Window Wall Vision System: thermally broken frame, double glazed IGU, U;gu= 0.32 BTU/hr-ft*-°F (1.82 W/mzK) 2
9 | Exterior Film' | - | - | R0.2 (003RS) | - | -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A8.7
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.8

Window Wall System with Spandrel Panels and Sliding Door -
Thermally Broken Concrete Balcony and Curb Intersection

@
e
e

&)

N R4
)
Curb Detail
Thickness Cogf:_?rtl“/"ty Nominal Resistance | Density S?_Ieec;:'c
ID Component Inches 2, o hr-ft®>-°F/Btu Ib/ft® o
(mm) ft*-hr-°F (mzKIW) (k /m3) Btu/lb-"F
(W/mK) 9 (J/kg K)
. R-0.6 (0.12 RSI) to
1 Interior Film - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 27 (50) 0.69 (0.10) - 31 (500) 0.45 (1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity Varies - R-0.9 (0.16 RSI) 0.075(1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16" o.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
3 5/8” x 1 5/8” Steel Studs (16” o.c.)
7 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Concrete Slab 8” (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Concrete Curb 6” (152) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hrft*-°F (1.82 W/mZK)
. . R-6.3 (1.11 RSI) to
11 | Back Pan Insulation Varies 0.24 (0.034) R-12.6 (2.22 RSI) 4 (64) 0.20 (850)
12 Aluminum Window Wall Vision Systemz: thermally broken frame, double glazed IGU Ujgu= 0.32 BTU/hr-ft*-°F (1.82 W/mzK)
13 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
14 | Stainless Steel Rebar - 118 (17) - 500 (8000) | 0.12 (500)
15 | HDPE Plastic Sleeve - 3.5(0.5) - 59 (950) 0.48 (2000)
16 | Polystyrene Hard Foam Insulation 3”7 (76) 0.24 (0.035) R-12 (2.1 RSI) 66 (1060) | 0.35 (1500)
17 | Cement Board 17 (25) 1.7 (0.25) - 72 (1150) 0.20 (850)
18 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A.8.8



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.9

Window Wall System with Spandrel Panels - Concrete Balcony and
Bypass Intersection

(9

7 \ [ J
/ \
| 1
\ /
AN _ 4
Curb Detail
(view from interior)
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
C R-0.6 (0.12 RSI) to
1 | Interior Film - - R-1.1 (0.20 RSI) - -
2 | Wood Sill 2”7 (50) 0.69 (0.10) - 31 (500) 0.45 (1880)
3 | Steel Sheet Connected to Studs 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
4 | Gypsum Board 1/2" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
5 | Airin Stud Cavity Varies - R-0.9 (0.16 RSI) 0.075 (1.2) | 0.24 (1000)
15/8” x 1 5/8” Steel Studs (16" o.c.)
6 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
3 5/8” x 1 5/8” Steel Studs (16” o.c.)
7 with Top and Bottom Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
9 | Concrete Curb 6” (152) 12.5(1.8) - 140 (2250) | 0.20 (850)
10 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgy= 0.32 BTU/hr-ft2-°F (1.82 W/mzK)
. . R-6.4 (1.13 RSI) to
11 | Back Pan Insulation Varies 0.24 (0.034) R-12.8 (2.25 RSI) 4 (64) 0.20 (850)
12 Aluminum Window Wall Vision Systemz: thermally broken frame, double glazed IGU U,gu= 0.32 BTU/hrft>-°F (1.82 W/mzK)
13 | Aluminum Flashing 14 Gauge 1109 (160) - 171 (2739) | 0.21 (900)
14 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within framing was found using ISO 100077-2

A8.9



Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.10

Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly - Door Sill with Exterior Slab Insulation

-7 9
. N
\
( I
\ /
S . 7
Curb Detail
Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCal:lC
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t°-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
T R-0.6 (0.11 RSl) to
1 Interior Films - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 112" (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (16” o.c.)
3 | With Top Tracks 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 112" (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) | 0.26 (1090)
6 | Wood Blocking 15/8” (161) 0.69 (0.1) - 31(500) | 0.45 (1880)
7 | Wood Sill 31/4” (82) 0.69 (0.1) - 31(500) | 0.45 (1880)
8 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hr-ft%°F (1.82 W/m?K)
9 | Aluminum Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
10 | Deck Insulation 3" (75) 0.20 (0.029) R-15 (2.6 RSI) 1.8(28) | 0.29 (1220)
11 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
o R-0.2 (0.03 RSI)to
12 | Exterior Film - - R-0.7 (0.12 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
2 The thermal conductivity of air spaces within sliding door framing was found using ISO 10077-2

A8.10
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 8.1.11

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly - Door Sill with Exterior Slab Insulation

Ve T ‘\
7
\
( I
\ /
N\ ~_ - d
Curb Detail
Thickness Cogctl:.ci::\lllty Nominal Resistance | Density S‘I)_Ieeca':'c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzKNV) (kg/ms) Btu/lb-"F
(W/m K) (J/kg K)
C R-0.6 (0.11 RSI) to
1 | Interior Film - - R-0.7 (0.12 RSI) - -
2 | Gypsum Board 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
3 5/8” x 1 5/8” Steel Studs (16” o.c.)
3 with Top Track 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
4 | Fiberglass Batt Insulation 3 5/8” (92) 0.29 (0.042) R-12 (2.1 RSI) 0.9 (14) 0.17 (710)
5 | Exterior Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.09 RSI) 50 (800) 0.26 (1090)
. . ! R-10 (1.76 RSI) to
6 | Exterior Insulation Varies - R-15 (2.64 RSI) 1.8 (28) 0.29 (1220)
7 | Wood Blocking 15/8” (161) 0.69 (0.1) - 27.8 (445) | 0.45 (1880)
8 | Wood Sill 31/4” (82) 0.69 (0.1) - 27.8 (445) | 0.45 (1880)
9 Thermally Broken Aluminum Sliding Door?, double glazed IGU Ujgu= 0.32 BTU/hr-ft%°F (1.82 W/m?K)
10 | Steel Flashing 18 Gauge 430 (62) - 489 (7830) | 0.12 (500)
11 | Deck Insulation 3" (75) 0.20 (0.029) R-15 (2.6 RSI) 1.8 (28) 0.29 (1220)
12 | Concrete Slab 8" (203) 12.5(1.8) - 140 (2250) | 0.20 (850)
o q R-0.2 (0.03 RSI) to
13 | Exterior Film - - R-0.7 (0.12 RSI) - -

' Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation
% The thermal conductivity of air spaces within sliding door framing was found using ISO 10077-2

A8.11
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9.0 Roofs

A9
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D 71 7= 1] e e A.9.1
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (12" o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

Detail 9.2, s A.9.2
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

Detail 9.1.3 ... s A.9.3
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (36” o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

D 71 = 1] I 20 A94
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24" o.c.) Supporting
Metal Roof — Ridge Intersection

D 1= = 1] I 2 A.9.5

Insulated Concrete Slab — Concrete Curb or Wall Intersection

A9
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 9.1.1

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (12” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (M2K/W) (kg/m®) Btu/lb-°F
(W/m K) (J/kg K)
1 | Interior Film' - - R-0.6 (0.11 RSI) - -
2 Open Web Steel Joist (550C) @ 24” ) 347 (50) } 489 (7830) | 0.12 (500)
(610) o.c.
3 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
4 | Roof Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
o . . R-20 (3.52 RSI) to
5 | Rigid Roof Insulation Varies - R-40 (7.04 RSI) 1.8 (28) 0.29 (1220)
6 | Sub-Girtwith 11/2" Flange @ 12 16 gauge 430 (62) ; 489 (7830) | 0.12 (500)
(305) o.c.
7 | Roof Clip (1 1/2" x 1 1/2") 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Metal Roof 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A.9.1
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 9.1.2

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

Thickness Cogcti:.ci::\lnty Nominal Resistance | Density s%eec;:.c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (M2KIW) (kg/m®) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Film' - - R-0.6 (0.11 RSI) - -
2 Open Web Steel Joist (550C) @ 24” ) 347 (50) ) 489 (7830) | 0.12 (500)
(610) o.c.
3 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
4 | Roof Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
5 | Rigid Roof Insulation Varies - Réz_go(:z'f(z)fgls)l;o 1.8 (28) 0.29 (1220)
g | Sub-Girtwith 11/2" Flange @ 24" 16 gauge 430 (62) ; 489 (7830) | 0.12 (500)
(610) o.c.
7 | Roof Clip (1 1/2” x 1 1/2”) 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Metal Roof 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A9.2
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 9.1.3

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (36” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (M2KIW) (kg/m®) Btu/lb-°F
(W/mK) (J/kg K)
1 | Interior Film' - - R-0.6 (0.11 RSI) - -
9 Open Web Steel Joist (550C)@ 24 ) 347 (50) - 489 (7830) | 0.12 (500)
(610) o.c.
3 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
4 | Roof Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) | 0.26 (1090)
. . . R-20 (3.52 RSI) to
5 | Rigid Roof Insulation Varies - R-40 (7.04 RSI) 1.8 (28) 0.29 (1220)
g | Sub-Girtwith 11/2" Flange @ 36" 16 gauge 430 (62) ; 489 (7830) | 0.12 (500)
(914) o.c.
7 | Roof Clips (1 1/2” x 1 1/2") 16 gauge 430 (62) - 489 (7830) | 0.12 (500)
8 | Metal Roof 24 gauge 430 (62) - 489 (7830) | 0.12(500)
9 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A93




Appendix A - Catalogue Material Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 9.2.1

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.)
Supporting Metal Roof — Ridge Intersection

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density S|Ia-|eeca:1:|c
ID Component Inches f-hr-° hr-ft*°F/Btu Ib/ft? 1b-°
(mm) t*-hr-°F (mzK/W) (kg/ma) Btu/lb-"F
(W/m K) (J/kg K)
1 | Interior Film' - - R-1.1 (0.2 RSI) - -
2 Open Web Steel Joist (550C) @ 24” ) 347 (50) } 489 (7830) | 0.12 (500)
(610) o.c.
3 | Steel Deck 1/16” (1.6) 347 (50) - 489 (7830) | 0.12 (500)
4 | Roof Sheathing 1/2” (13) 1.1 (0.16) R-0.5 (0.08 RSI) 50 (800) 0.26 (1090)
- . . R-20 (3.52 RSI) to
5 | Rigid Roof Insulation Varies - R-30 (5.28 RSI) 1.8 (28) 0.29 (1220)
g | Sub-Girt with 11/2" Flange @ 24 16 gauge 430 (62) ; 489 (7830) | 0.12 (500)
(610) o.c.
7 | Roof Clips (1 1/2” x 1 1/2") 16 gauge 430 (62) - 489 (7830) | 0.12(500)
8 | Metal Roof with Ridge Flashing 24 gauge 430 (62) - 489 (7830) | 0.12 (500)
9 | Steel Beam (W410) - 347 (50) - 489 (7830) | 0.12 (500)
10 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface orientation

A9.4




Appendix A - Catalogue Material Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

= Insulated Concrete Slab — Concrete Curb or Wall Intersection
Detail 9.2.2

Thickness Cogcti:.ci:;nlnty Nominal Resistance | Density SFI’_IeeCaIIIC
ID Component Inches 2 o hr-ft*°F/Btu Ib/ft® o
ft*-hr-°F 2 3 Btu/lb-°F
(mm) (WIim K) (m“K/W) (kg/m”) (Jlkg K)
1| Interior Film' - - R-0.6 (0.11 RSI) - -
2 | Concrete Slab, Curb or Wall 8’ (203) 12.5 (1.8) ; (2124500) 0.20 (850)
3 | Roof Insulation 4 (102) ; R-20 (3.5 RSI) 1.8 (28) (fézé%)
4 Finish roof material is incorporated into exterior heat transfer coefficient
5 | Exterior Film' - - R-0.2 (0.03 RSI) - -

" Value selected from table 1, p. 26.1 of 2009 ASHRAE Handbook — Fundamentals depending on surface
orientation
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