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Thermal

Credit(s) earned on completion
of this course will be reported
to AIA CES for AIA members.
Certificates of Completion for
both AIA members and non-
AlA members are available
upon request.

This course is registered with
AlA CES for continuing
professional education. As
such, it does not include
content that may be deemed or
construed to be an approval or
endorsement by the AlA of any
material of construction or any
method or manner of

handling, using, distributing, or
dealing in any material or
product.

Questions related to specific materials,
methods, and services will be addressed at
the conclusion of this presentation.
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- Course

. Description

Steel elements that bridge across the insulation in a building
enclosure can cause significant heating and cooling energy loss in
a building, adversely affecting a building's energy performance and
the comfort and well being of inhabitants - but they don't have to. A
number of effective mitigation techniques can be used to combat
this issue and other systems are being developed. As buildings
become tighter and more insulated, it becomes increasingly
important to address thermal steel bridging. This presentation will
explain the issues and present practical solution strategies. Topics
to be addressed include the use of manufactured structural thermal
break assemblies, proprietary support systems, thermal 'shims’,
isolation techniques, and others. The issue of the thermal capacity
of buildings will also be explored from the perspective of system
mass, exposed thermal area and the heat propagating properties
of materials. WUls;,
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Thermal

Learning
Obijectives

At the end of the this course, participants will be able to:
1.

Understand the background of heating and cooling in building
structures and the impact of energy use in structures for greater
building sustainability and occupant health and comfort.

Gain background knowledge on thermal bridging: why it's important
in building construction from the perspective of economics,
occupant comfort and health, and lifetime structure longevity and
sustainability.

Explore possible solutions to improved details in building
construction that address typical challenge areas of structures,
which can help mitigate thermal bridging, considering both cost and
energy savings.

The issue of the thermal capacity of buildings will also be explored
from the perspective of system mass, exposed thermal area and .
the heat propagating properties of materials — all areas which =
impact building sustainability and occupant comfort. %,,03‘
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SolutionsCenter

solutions@aisc.org

806. ASK.AISC

We can help!

AlSC's Steel Solutions Center
can provide support for the
ife of your project including
iInnovative ideas and technical
assistance.

technical assistance

conceptual solutions

innovative ideas

www.steel TOOLS .ora




Thermal Agenda

Thermal Bridging +
Thermal Capacity

« Heating and Cooling Energy Use in Buildings
* Overview of Thermal Bridging

« Solution Concepts

Nonconductive Thermal Shims
Intermittent Carbon Steel Supports
Intermittent Stainless Steel Supports
Material Separation

Manufactured Structural Thermal Break
Assemblies

e Recommendations
« Thermal Capacity
« \What’s Ahead?




Thermal Bridging +
Thermal Mass:
rur \\Vhy Should | Care???

Thermal
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Thermal Bidging New Publication!

Thermal Bridging Solutions:
Minimizing Structural Steel’s Impact
on Building Envelope Energy Transfer

This document isthe product of thejoint Structural Engineering Institute (SE) /American
Institute of Steel Construction (AISC) Thermal Steef Bridging Task Committes, in
conjunction with the SEI% Sustainability Committes'’s Therma| Bridging Working Group.
Maore information on the work of the committee and on the topic in general can be
found at wnw.seisustainability.org and www.aisc.org/sustainability respectively.

— SEl1 / AI5C Thermal Steel Bridging Task Committee Members —

Don Allen Steel Framing Alliance

Jeralee Anderson iversity of Washington

James D"Aloisio {Chair) Klepper, Hahn & Hyatt

David Delong Halorow Yolles

Russell Miller-Johnson Enginesring Ventures

Eyle Oberdorf Klepper, Hahn & Hyatt

Raquel Ranieri Walter P Moore

Tabitha Stine American nstitute of Steel Construction
American institute of Steel Construction




Thermal Bridging

Heating and Cooling
Energy Use Iin Buildings

Responsible for:

25% of energy use in commercial
buildings

40% of energy use In residential
buildings

Buildings consume approximately:40%
of energy use in the United States.




Thermal Bridging

Thermal Bridging

Conductive heat transfer through thermally
conductive materials across building envelope

Responsible for energy loss as well as potential
for condensation, reduced occupant comfort

Occurs with structural steel, cold formed steel,
concrete, masonry, and wood

Can be minimized if properly detailed




Thermal Bridging

Heat Transfer in Building
Envelopes

Types of Heat Transfer:
« Conduction

e Convection

 Radiation




Thermal Bridging

Heat Transfer in Building Envelopes

« U-Factor — A material's thermal
conductivity

« R-Value — A material’s resistance
to heat flow




Thermal Bridging

Heat Transfer in Building Envelopes
Common R-Values and U-Factors

MATERIAL R-Value U-Factor
(per inch) ft2-°F-h/Btu Btu/ft?-°F-h

Silica Aerogel R-10 0.1

Expanded Polystyrene R-3.8to R-4.2 0.26 to 0.29
Cellulose R-3.0 to 3.8 0.33 to 0.26
Hardwood (most) R-0.71 1.4

Concrete, normal weight R-0.08 12

Stainless Steel R-0.009
Carbon Steel R-0.0031



Thermal Bridging

Heat Transfer in Building Envelopes

- Conductive Heat Transfer Paths:
- Series - Add up
R-values along the ==
path of heat flow

- Parallel - Heat -

chooses path of
least resistance




Thermal Bridging Infrared BUlldlng Images
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Thermal Bidging Other Countries and
Thermal Bridging

All European Union countries
have new energy codes

Based on limiting carbon
emissions of buildings for
Kyoto Protocol

Set limits of thermal bridging,
varying with building types




Thermal Bidging Other Countries and
Thermal Bridging

--- European Stainless

g Steel Relieving Angle
= '-'Tf_.'_';'z'-’;; Assembly

European Glass Fiber
Reinforced Plastic
Lintel




LN Manufactured Structural
Thermal Break Assemblies

Cantilevered
steel member

Front plate”

TBG300 Plate

Intarnal steabwork

External steelwork



Therma Bridging Manufactured Structural
Thermal Break Assemblies

Stpppad threshold, sioping oubaard, faveal soffit




Thermal Bridging

Solution Concepts




Thermal Bridging

Detail 1
Detail 2
Detail 3
Detail 4
Detail 5

Cantilever Roof Canopy

Rooftop Grillage Posts Non-Conductive Shims
Roof Edge Angle Intermittent Carbon Steel Supports
Shelf Angle Support Intermittent Stainless Steel Supports

Masonry Lintel Material Separation

Using the energy modeling program TRACE 700,
the entire building was modeled to determine the
estimated average total building energy usage with all
of the unmitigated thermal bridging details. The results
are as follows:

Chicago:

$5,092 HVAC +

$5,954 other (lighting and plug loads) = $11,885
Phoenix:

$10,954 HVAC + $9,972 other = $20,927

The Phoenix costs are higher than Chicago costs
as a result of air conditioning being less efficient than
natural gas heating, and higher electricity costs in
Phoenix than Chicago.

Manufactured Structural Thermal Break Assembly



Phoenix

Potential Average

Annual Potential Alterrsta Datal

Energy Savings

Realized Through Implementation Cost

: Increasa (-} or Savings (+) In
Use of Altermative Entires Strictiis QWtarialf
Datail Fabica e ficri)

BEe 7.74

1 Grillage .-ﬂ $1.00 0.01% 19% 12 posts -$350 -14%
Posts s
Roof Edge 957

2 s it $130 1.10% 0% 230 ft. $1.100 17%
Shelf Angle 1,035

< e s $260  2.20% 77% 480 ft. £400 1%
Masonry 398

g o ik $39 0.33% 26% 336 f -$28,000 -98%
Roof 9.25

5 Canopy s fo $1.30 0.01% 27% 7 beams _$5,300 137%

Total $11,885 $431.30 3.60% 46%
beok 7.74

1 Grillage sq o $1.00  0.00% 17% 12 posts §350 4%
Posts
Roof Edge 957

2 ik $150  0.70% 31% 730t $1.100 17%
Shelf Angle 1,035

3 St iy $290  1.40% 76% 440 fr. $400 1%
Masonry 398

4 Goh ik £43 0.20% 27% 336 ft. -$28.000 98%

5 Roof S $1.60  0.00% 30% st $6,300 137%

Canopy sq. ft.
Total $20,927 $485.60 2.30% 47%



Thermal Bridging
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Detail 1: Rooftop Grillage

Posts, Non-Conductive Shims
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{Estmated awerage U-Factor of
Ahamata Detal: 0500




Chicago

Phoenix

Roof Edge
Angle

Shelf Angle
Support

Masonry
Lintel

Roof
Canopy

Total

Roof Edge
Angle
Shelf Angle
Support

Masonry
Lintel

Roof
Canopy

Total

2

C LT
sq. ft.

1,035
sq. fto
398
sq. ft.

.25
sg. ft.

957
sq. ft.
1,035
sq. ft

398
sq. ft

2.25
5. ft.

£11,885

$20,927

Dollars Impact

$130 1.10%
$240 2.20%
$39 0.33%

$£1.30 0.01%

$431.30 3.60%

$150 0.70%
$290 1.40%
$43 0.20%

$£1.60 0.00%

5485.60 2.30%

19%

30%

7%

26%

27%

45%

31%

74%

27%

30%

47%

Total
Locations

12 posts

230 .

4460 fr.

336 fr

7 beams

12 posts

230 f.

4460 f

336 1.

7 beams

Dollars

$1,100
$400
-$28,000

-36,300

-$350

$£1,100
5400
-$28,000

-36,300

17%

1%

-78%

-137%

17%

1%

-78%

-137%



Detall 2: Roof Edge Angle:

Thermal Bridging

Léx=a=5s COMNT
{unmitigated detail)
L =&x¥s
&" LOMNG AT 24" Q.C.
(alternate detail)

1

BRICK

(2) 2=8 BLOCKING

EERFS

METAL

ROOCF DECK

W18

——
~——5%8"SHEATHING

&" METAL STUD

3% INSULATION

¥8"GYPSUM BOARD

Image 2a:
lsometric of detail

Intermittent Carbon Steel Supports

&" INSULATION

/e

Image 2b: Typical
Temperature Gradient
output of unmitigated

detail (Estimated
average U-Factor of

Unmitigated Detail: 0.57)

Image 2c: Typical
Temperature Gradient
output of alternate
detail (Estimated
average U-Factor of
Alternate Detail: 0.41)



9% Total

Im pact Locations Dollars

Dollars

Rooftop
1 Grillage 5?'?; $£1.00 0.01% 17% 12 posts -$350 -14%

Roof Edge
0
=1 Al e L7,
é 3 Spnort sq it $240 2.20% 77% 450 ft. $400 1%
Masonry 378
4 Lintal sq. ft $37 0.33% 26% 336 i -$28,000 -28%
> Roof 2 $1.30 0.01% 27% 7 beams -%6,300 -137%
Canopy sqg. ft
Total $11,885 $431.30 3.60% 45%
Rooftop 774
1 Grillage 5' B $1.00 0.00% 17% 12 posts -$350 -14%

2 3 Stpport sq. ft. $290 1.40% 74% 4460 f 5400 1%
o
Masonry 378
4 Lintel sa. i $43 0.20% 27% 336 1. -$28,000 -78%
Roof 9.25
5 Canopy sq. ft. $£1.60 0.00% 30% 7 beams -36,300 -137%

Total $20,927  $485.60 2.30% 47%



Detail 3. Shelf Angle Support,
Y Intermittent Stainless Steel
Supports

— INSULATION

%" SHEATHING (
&" METAL 5TUD

/— ¥%" GYPSUM BOARD

/— 6" THICK COMNC SLAB

Image 3a: Isometric of
unmitigated detail

¥2" HEADED STUD @24" O.C.

‘LB x&"x%" LLH

LB" x4 =l2" L1H

Image 3b: Typical Temperature
Gradient output of unmitigated
detail (Estimated average U-Factor of
Unmitigated Detail: 0.44)

¥z" SILICONE SEALAMT —




Detail 3. Shelf Angle Support,

REEEEN  Intermittent Stainless Steel

Image 3c:
Isometric of
alternate detail

L3"=4"x%" LLH
ey

—

Image 3d: Typical Temperature Gradient
output of alternate detail (Estimated average
U-Factor of Alternate Detail: 0.13)

//—Exh" SHEATHING

/—6" METAL 5TUD

/’5&' GYPSUM BOARD
f}{,:—é THICK COMNC SLAB

=" HEADED STUD @24" O.C.

\LLE"‘&"XV: LLH
E"«3"x14" STAINLESS STEEL

SHIM PLATE @24" O.C.




9% Total

Dollars Impact Finstiis Dollars
Rooftop
1 Grillage 7.4 $1.00 0.01% 19% 12 posts $350 14%
Posts oy fr.
 Roof Edge 737 $130 1.10% 30% 230 . $1.100 17%

Shelf Angle
S 450 fr.

| oy 37 §39 0.33% 26% 336 ft -$28,000 98%
Lintel sq. ft. : ; '

| ot A $1.30 0.01% 27% 7 beams $6,300 137%
Canopy sg. ft.

Total $11,885 $431.30 3.60% 45%
Rooftop 774

1 Grillage el $1.00  0.00% 17% 12 posts -$350 14%
Posts %

2 f boge | | i $150  0.70% 31% 230 ft. $1,100 17%
Shelf Angle
Support

i o e 43 0.20% 27% 336 fi. -$28,000 98%

£ e 3. $1.60  0.00% 30% 7 beams $6,300 137%
Canopy sq. ft

Total $20,927  $485.60 2.30% 47%



Detail 4. Masonry Lintel,
RSN Material Separation

Image da:
[sometric of

unmitigated detail
37 INSULATION

—_

L7 xdx5hs LLH /

ALUMINUM
FRAME AND
GASKET

IMSULATED:
GLASS UNIT

A"SHEATHING

e «(@6‘\

Image 4b: Typical
Temperature Gradient out-
put of unmitigated detail
(Estimated average U-Factor
of Unmitigated Detail: 0.62)

" GYPSUM BOARD

Léxdx5s LLH

BACKER ROD AND
SEALANT (TYP)




Detail 4. Masonry Lintel,
RSN Material Separation

3" INSULATION

38" SHEATHING

Image 4¢: lsometric
of altemnate detail

6" METAL 5TUD

2xLUMBER

¥%"DLA BOLTS AT 16" O.C.

5" GYPSUM BOARD

Léx4x3s LLH
L&xdx3g LLH

ALUMINUM
FRAME AND
GASKET

BACKER ROD AND
SEALANT (TYF)

INSULATED
GLASS UNIT

Image 4d: Typical Temperature Gradient
output of altemate detail (Estimated average
-Factor of Alternate Detail: 0.54)




9% Total

Dollars Impact Finstiis Dollars
Rooftop 774
1 Grillage : $1.00 0.01% 19% 12 posts $350 14%
3 5q. ft.
osts
Roof Edge 957
2 Recia ik $130 1.10% 30% 230 ft. $1,100 17%
(%]
(%] ]
8 3 Shelf Angle 1,035 $240 2.20% 77% 440 . $400 1%
O M
asonry
e _ $39 : 334 fi.
i et 72 $1.30 0.01% 27% 7 beams $6,300 137%
Canopy sg. ft.
Total $11,885 $431.30 3.60% 45%
Rooftop 774
1 Grillage g $1.00 0.00% 17% 12 posts £350 14%
Posts s s
2 i””f Edge i $150  0.70% 319% 230 ft. $1.100 17%
ngle sq. ft.
E Shelf Angle  1.035
- e ilrsiaamidice g $290 1.40% 76% 440 f. $400 1%
Jks
(a1

$43

Canopy sq. ft. $1.60 0.00% 30% 7 beams -36,300 -137%

Total $20,927  $485.60 2.30% 47%



Detaill 5;: Cantilevered Roof
Thermal Bridging I @F=Ta o] o)A =1=T=To oW \V/ | =YY

SHEATHING

3" INSULATICN
BRICK &" METAL - i
LD WAL Image 5b: Typical

Temperature Gradient '

output of unmitigated

detail (Estimated average

GYFBOARD  |J_Factor of Unmitigated

Detail: 0.54)

l
HS514x4x %
SPANDREL BEAM

ﬂ

Image 5a:
lsometric detail

H554 3=

!

HSS4x3x%

127 =8"=1" THICK BASE PLATE

MANUFACTURED STRUCTURAL
THERMAL BREAK ASSEMBLY
fmproved detail only)

22mm DIA 5.5 BOLT (4 TOTAL)

12" =B8"=1" THICK BASE PLATE
INSULATION

Image 5S¢ Typical
Temperature Gradient
output of improved
detail (Estimated average
U-Factor of Alternate
Detail: 0.41)



9% Total

Dcllars Impact Finstiis Dollars
Rooftop 774
1 Grillage : $1.00 0.01% 19% 12 posts $350 14%
3 sqg. ft.
osts
Roof Edge 957
2 ik ik $130 1.10% 30% 230 ft. $1,100 17%
%]
n
g 3 Eh‘ﬁ Ape: s $260  2.20% 77% 450 fr. $400 1%
z upport sq. fto
) [ Masonry = $39 0.33% 26% 335 fi. 428,000 _98%

7 beams
~ta :: wil 3. 30 LA0EE  F e

Rooftop 774

1 Grillage L $1.00  0.00% 17% 12 posts §350 14%
Posts s s

2 i””f Edge i $150  0.70% 319% 230 ft. $1.100 17%
ngle sq. ft.
E Shelf Angle  1.035

5 3 3 s A $290 1.40% 76% 440 ft. $400 1%
£ upport sq. Tt

g4 Masonry = $43  0.20% 27% 336 ft _$28.000 98%




9% Total

Dollars Impact Finstiis Dollars
Rooftop
1 Grlla ge 7.4 $1.00 0.01% 19% 12 posts -$350 -14%
Fosts iy fr.

Roof Edge 957
2 Angle sq. ft. G
o
o
g 3 Ehe]‘F Angle 1,035 150 R
= upport sq. fto
2 e
Masonry
g i 336 fi. -$28,000
> Roof 2 $1.30 0.01% 27% 7 beams -%6,300 -137%
Canopy sg. ft.
Total $11,885 $431.30 3.60% 45%
Rooftop 774
1 Grillage 5':-|- B $1.00 0.00% 17% 12 posts -$350 -14%

Posts

Angle $150 0.70%
g:iﬁf'e $290  1.40%
tel sq. ft
5 Eﬁipy ::_""EE $1.60 0.00% 30% 7 beams -$6,300 -137%

Total $20,927  $485.60 2.30% 47%



Thermal Bridging

Recommendations

Minimize thickness of bridging elements, where
structurally possible

Minimize conditions of continuous bridging,
substituting intermittent bridges

Use stainless steel when possible

Work to provide wraparound insulation when
possible

ook for new information and research




Thermal Bridging

Recommendations: Practical Things You Can Do

Based on the results of the analysis in the examples,
the recommendations below should be considerad:

1. Refer to the five examples of thermal bridging
and mitigation strategies in the detailing of struc-
tural steel projects. Try to especially minimize
conditions of continuous thermal bridging, such
as at continuously supported steel brick shelves.
. Pay particular attention to minimizing thermal
bridging for buildings that fall into one or more
of the following categories:

A Buildings with a long estimated service
life, such as institutional buildings, hos-
pitals, etc.

B. Buildings in extremely warm or cold di-
mates

C. Buildings where highly climate-controlled
conditions exist, such as medical facilities
and senior residence facilities

3. Consider the use of two-dimensional heat transfer

modeling software to analyze unusual conditions
where thermal bridging may occur in conditioned
buildings.

4. Discuss the issue of building envelope energy per-

formance with the other members of the design
team, in order to develop coordinated strategies
to minimize building energy loss through thermal
bridging.

. Confirm the structural integrity of any design solu-

tion for the project under design.

. For informational purposes, take advantage of

any opportunity to obtain feedback of the build-
ing envelope energy loss of buildings you have
designed, using an infrared thermal camera.

. Perform a full ROI analysis of proposed details

before preparing construction documents and
obtain the approval of the owner.




Thermal Capacity Mass versus Capacity

Thermal Mass or Thermal Capacity?

The measure of thermal mass is a material’s
ability to absorb, store and release heat. Itis
measured by the amount of thermal energy stored
per unit of mass.

The measure of thermal capacity is a building’s
ability to absorb, store and release heat. ltis
measured by the amount of thermal energy stored
per unit of building volume.




Thermal Capacity What is thermal capacity?

Thermal capacity is analogous to
a flywheel. It allows a building to
store excess thermal energy and
then releases it over time.

Peak Temperature Peak Temperature
Delayed Reduced
—
15°C
Day Night Day

—_— External Temperatures
Internal Temperatures with Low Thermal Mass

——— |Nternal Temperatures with High Thermal Mass



Thermal Capaciyy Why is it important?

Building elements can act as
“shock absorbers” to dampen peak
heating and cooling demands
reducing energy consumption and
operational costs.

Peak Temperature Peak Temperature
Delayed Reduced
e
15°C
Day Night Day

——— EXxternal Temperatures
Internal Temperatures with Low Thermal Mass

— |Nternal Temperatures with High Thermal Mass



Thermal Capacity | Overcoming the Myth of Thermal Mass

The Myth: The more mass the greater the
thermal capacity of the building.

The Fact: Mass is only one factor in
developing the thermal capacity of a building.



Thermal CAIEI Factors Impacting the Thermal

Capacity of a Building

« The climate zone the building is located in

« The occupancy cycle of the building

« The selection of building materials

 The mass of the material

* The thickness of the material

* The exposed surface of the material

* The placement of the material

« The placement of finishes used in the building




Thermal Capac

@ The Climate Zone of the Building

Best use is to flatten

Little value due to the demand curve for
limited temperature mechanical heating
variation and cooling

MARINE 2B COLD / VERY COLD

& Summer benefits may

MIXED-HUMID

be offset by winter
losses

Classic use,

mitigates hot
days and cool Most challenging and
nights based must be strategically
on solar gain located to prevent

overheating



Thermal Capacity The Occupancy Cycle

The closer the occupancy cycle of building follows
the temperature cycle of the day, the greater will

be the impact of energy savings

Effect of thermal mass oninside temperatures

AR /7~ \
/N /[ \
/A [ A\
[~ \ O\ [ 7 N\ \
I NN/ AN
- A \ \/f
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Time

&

Temperature

!
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— Qulside lemperature Inside termperature



memalcapacy  The Selection of Building Materials

Materials with a high density

Materials with a low strength

Materials with a low thermal conductivity
Result favors high mass (not density) materials




Thermal Capacity The Mass of the Material

The more mass the more thermal energy a material
can store.

Q =mC,AT

where:
Q = thermal energy transferred
m = mass of the body
C, = the isobaric heat capacity of the material
AT = change in temperature




Thermal Capacity

The Thickness of the Material

The absorption and release of heat energy takes
place on a cyclical rather than absolute basis. The
rate of heat energy penetration into the material is just
as important as the mass of the material. The
effective thermal mass of a material is limited by the
depth to which the thermal energy can penetrate the
material in a typical 24 hour cycle.

For concrete the limiting thickness is 4 inches from
the exposed surface.

12 inch
thickness

4 inches

4 inches

4 inches

8 inches
effective



Thermal Capacity The Exposed Surface of the Material

The corollary is that increasing the exposed surface
area increases the thermal efficiency of the material.

Steel decking has a high rate of thermal transmission
and does not adversely impact the energy transfer.



Thermal Capacity The Placement of the Material

« Exposure to solar heat sources, air movement
and internal spaces is critical

* Materials located outside the insulated
envelope of the building do not contribute to the

thermal capacity of the building

solar radiation

Gl

lights
solar gains

equipment
through windows

people etc.

STy r o 2t
i ;
M&& low gains "frg: .' p >

solar gains and -.. >
internal gains

F for




Thermal Capacity The Exposed Surface of the Material

Isolating the surface of material with thermally
resistive materials significantly limits the exchange
of thermal energy. Avoid the use of:

» Carpeting

* Dropped ceilings with no free air flow (15%

minimum openness recommended)

* Plastered walls

* Gypsum wall linings

» False floors

Ensuring thermal connectivity to air flow
(convection) is critical.



Thermal Capacityl How Much Mass Is Required?

Typically the mass of concrete in the floor and wall
systems are adequate to develop the necessary
thermal capacity of the building

National Renewable Energy Laboratory
Golden, Colorado



Thermal Capacity | Taking Advantage of Thermal Capacity

« Optimized design requires significant modeling and
specialized passive systems if the goal is eliminate
mechanical heating systems

* Improved building efficiency can be accomplished
through design decisions:

« Consider the climate zone

- Evaluate the occupancy cycle

 Don’t needlessly increase building mass

* 4 inch thickness per exposed side

* Increase surface area

« Don't isolate or insulate the concrete surfaces




Therma Bidging Codes and Standards

Standard for

the Design of
High-Performance
Green Buildings

ANSIASHRAE/IESNA Standard 90.1-2010
(Supersedes ANSYASHRAE/IESNA Standard 90.1-2007)
Includes ANSHASHRAE/IESA Addends Fated in Agpendix F

> ASHRAE STANDARD

Energy Standard for
Buildings Except
Low-Rise Residential
Buildings

I-P Edition

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.
1751 Tulle Circle NE, Atanca, GA 30329




Thermal Bridging

What's Ahead?

Steel Connection Assemblies with Fiberglass
Reinforced Plastic “Shims” Research

Thermal Bridging Task Committee to Expand
Purview to Include Concrete and Masonry

Exploring Improved Energy Modeling and
Envelope Requirements

More Practitioner Experience




www.aisc.org/sustainabilit

Sustainability
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Dezigning for Sustainability

The grean building movement is increasing 3t 3 rapid pace. More and more building ewners, architects, engineers and contractors are
realizing the benefits of sustainable design and construction practices in improving not only the longevity of the earth’s environment, but
also the quality of the built environment.

Green Building Rating System, developed by the U.S. Green Building Council. has been crucial to this movement. And under
t D system, structural ste2l receives maximum credit for its contribution to the overall rating for a structure, dus inlarge partto its
recycled content and recycling rate.

Structural steel produced in the United States contains 93.3% recycled steel scrap. At the end of a building's life. 98% of all structural steel
s recycled back into new steel prodects with no loss of its physical properties. As such, structural steel isn't just recycled but “multi-cycied,”
35 it can be recycled over and over and over again. It is truly 3 cradle-to-cradle materisl.

We encourage you to explore the below resources to learn more about steel and sustainability. You can also contact an

Steel Solutions Center to discuss how steel can contribute to the sustainability of your project: 556 A5 AISC, solutions@

guestions or ideas regarding steel and sustainahility can be directad to AISC's Director of Industry Sustsinabity, Geoff Weisenberger:
312.570.5425, weisenbenger@aisc.org

o AISC Sustzinability Course : Steel Producer LEED Information

oo
0"

14th Edition M

ON SALE NOW

(e
®

AISC's sustainability course “Sustainability and Ste=l" is now
awvailable for one hour of LEEINGBC| continuing education
credit. Those who attend this live leaming pressntation will
repaort the credit hour directty to GBCI and receive certificates
of completion from AISC. Contact your regional engineer if
you're interested! Click here to visit GBCI's Course Catslog
and see a description of the course (search on 30006210)

u Multimedia

u National Environmental Report

BISC has relessed an educational documentary that explores
structursl steel's sustsinable atributes and  construction
processes as part of the National Environmental Report series
airing in Mowember en PBS TV stations and other major U.5.
nefwarks.

Nugar

Gerdau

: Green 5teel Projects

A Mew Bridge Over the Po River - An 18-month replacement
project showeases bridge construction innovation in Eurcpe.

Greening Steel Construction - Low-impact facility sefs high
standard for future sustainable construction.

2011 IDEASZ Awards Winners - There sre sewersl LEED-
Certified or otherwise green projects in this year's list of
winners.

Built for Deconsiruction - Careful design allows the new gift
shop on Liberty lsland to be easiy moved when its lease
EXpIres.

An Inside Job - Converting 3 nearfy abandoned vintage power
station nto prime office space refied on 2 detsiled ersction
plan and flawiess exscution.

Ecologically Sound Planned and constructed for
sustainability, new music facilities earn LEED certification as
well as acclaim.

) n Building far a n Compsny - Committed to
practicing what they preach, this manufacturer's new facility is
built to achieve LEED certification.

Hangar Life - The U.5. Nawy's largest aireraft hangar is also it
largest LEED Siver project-and is one of only a few hangars
in the world to achieve this level of LEED certification.
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AISC Regional Engineers Your connection to
ideas + answers
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For more information or to contact your regional engineer, log on to www.aisc.org/myregion




SolutionsCenter

solutions@aisc.org

806. ASK.AISC

We can help!

AlSC's Steel Solutions Center
can provide support for the
ife of your project including
iInnovative ideas and technical
assistance.

technical assistance

conceptual solutions

innovative ideas

www.steel TOOLS .ora
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SSC Staff Your connection to
ideas + answers
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Tabitha Stine Larry Muir Carlo Lini

- ; &
Jennie Traut-Todaro Joe Dardis Katherine Quigg
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THE STEEL EONFERENCE

ORLANDO,
FLORIDA

GAYLORD PALMS
IL 13-15, 2016 °




You
should
366
what
We
can do.

3 @aisc
B /AISCdotORG
Y /AISCsteelTV

E @aisc

steelllay

It's coming...9.30.2016
www.SteelDay.org

»

£Duoen V5

There's always a solution in steel.



Thermal

sus’ta‘nab\e

There’s always a solution in steel.




