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Why Energy
Codes?

There has been a
substantial decrease in
energy usage in commercial
buildings since the 1970s

Improvement in ASHRAE Standard 90.1 (Year 1975-2016)
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Photos cohrtesy of Consumers Concrete Corporation

Where does masonry
fitin?

For these conventional units,
NCMA has tabulated U-factors and
R-values for various sizes and
whether the cores are filled with
insulation.

TEK 6-2C is available at ncma.org

Table 2—U-Factors (Btu/ hrft’°F) and R-Values (hrft?°F/Btu) of Concrete Masonry Walls *
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Cores filled with >

Polyurethane foamed-

Density of|
fominal wythe | conerete. Cores empty Perlite Vermiculite in-plac 100% solid units.
thickness. in (mm)| _pef u u R
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Where does
masonry fit in?

In recent years, other units
configurations such as A and
H have become available.

ASTM C90 (Specification for
Loadbearing CMUs) has
been changed in recent
years to allow other
configurations.

L L]

Thermal Bridging

The webs in a concrete masonry unit are
essentially thermal bridges

Heat flows through the webs

By reducing the webs, we increase the
R-value of the wall
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Thermal Bridging

The webs in a concrete masonry unit are
essentially thermal bridges

Heat flows through the webs

By reducing the webs, we increase the
R-value of the wall

Thermal Bridging

In addition to the webs, any grouted
cells also create a thermal bridge
between the conditioned and
unconditioned space.

Don’t overdesign your walls!




Thermal Bridging

18 ft wall height
8-inch CMU

40 psf wind pressure
3,000 |b/ft axial load

Sl

Table 2 — Design Impact of TMS 402/602 Revisions

Code Edition’ Reinforcement Size Reinforcement Spacing
2009 IBC? No.5 40 inches
2012 1BC* No.5 48 inches
2015 IBC* No. 5 96 inches’

The 2009, 2012, and 2015 editions of the IBC adopt the 2008, 2011, and 2013 editions of TMS 402/602,

respectively.
2f,,=1,500 psi
3f’ = 2,000 psi

“Incorporating 9 gage bed joint reinforcement at 16 inches.

New(er) Masonry Units

Some manufacturers now produce
open end and double open-end units
with modified webs to allow
continuous insulation.

This allows increased thermal
efficiency and decreased bridging.

12
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New(er) Masonry Units

Some manufacturers now produce
open end and double open-end units
with modified webs to allow
continuous insulation.

This allows increased thermal
efficiency and decreased bridging.

New(er) Masonry Units

Michigan producers represent
Concrete Products Group which
produces the Hi-R and Hi-R-H units.

These wall systems must be fully
grouted.

Jambs, lintels, and control joints must
also be accounted for in design.

14
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Table 2.
HI-R°Grouted Cells

New(er) Masonry Units

The Hi-R and Hi-R-H units perform
considerably better than conventional

Korfil Hi-R Masonry Units (Grouted Cells)

CM U S | n rega rd to U _fa Cto rs Type of Block (inches) Density (pcf)
: |95 [105 [1s [125 [135
8x8x16
R Value [10.00 9.07 818 [736 [6.59
U Factor |00 o 012 |04 [o1s
.. . . Heat Capacity "m.eo 12.00 12.40 "12.90 |13.30
Additionally, since these units are fully Equivaien: Thichness 5.0 se0 a0 s40 [se0
. . . 10x8x16
grouted the equivalent thickness is X na (T o a5t 208
. . U Factor 0.08 0.09 0.10 0.1 012
greater for fire resistance. Heat Copacity 580 630 50 7so .00
Equivalent Thickness 7.60 7.60 7.60 7.60 7.60
12%8x16
R‘Value 12.58 11.56 10.57 9.62 8.72
U Factor 0.08 0.08 0.09 0.10 on
Heat Capacity 2010 20.80 21.50 2210 22.80
Equivalent Thickness 9.60 9.60 .60 9.60 9.60
Table 4.

HI-R-H (3.5" Insert)

NeW(er) Masonry Unlts Grouted Cells Only

The Hi-R and Hi-R-H units perform
considerably better than conventional
CMUs in regard to U-factors.

Hi-R H Masonry Units (Grouted)

Type of Block (inches) Density (pcf)
. . X ES [105 [11s [125 [135
Additionally, since these units are fully 1058116
. . . R, Value 1511 13.70 12.57 .37 107
grouted the equivalent thickness is U Factor oo oo ooss looss |oom
. . Heat Capacity 15.80 16.30 16.90 17.50 18.00
greater for fire resistance. Eavivalen Thicknes: | 740 70 70 70 74
12x8x16
R, Valve 16.32 14.98 13.74 12.50 11.25
U Factor 0.061 0.067 0.073 0.080 0.089
Heat Capacity 2010 20.80 21.50 2210 22.80
Equivalent Thickness 9.60 9.60 9.60 9.60 .60

16



New(er) Masonry Units

The Hi-R and Hi-R-H units perform
considerably better than conventional
CMUs in regard to U-factors.

Additionally, since these units are fully
grouted the equivalent thickness is
greater for fire resistance.

Type of Block (inches)

Table 5.
HI-R-H (4" Insert)
Grouted Cells Only

Hi-R H Masonry Units (Grouted)

Density (pcf)

|95

[105

[1s

[125

[135

12x8x16

R, Value 17.56 16.12 14.78 13.45 120
U Factor 0.057 0.062 0.068 0.074 0.083
Heat Capacity 13.26 14.65 16.05 17.44 18.84
Equivalent Thickness |8.06 8.06 8.06 8.06 8.06

Check with your local manufacturer to confirm the density of concrete block they offer. Since this depends on

locally available materials, density offerings will vary by location.

17

New(er) Masonry Units

Other units, such as the Omni Block are

available in the Michigan markets, as well.

These units meet the Energy Code
prescriptively!

These units are also available in a variety
of colors and finishes.

18
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New(er) Masonry Units

Other units, such as the Omni Block are

available in the Michigan markets, as well.

These units meet the Energy Code
prescriptively!

These units are also available in a variety
of colors and finishes.

GROUTED VERTICALLY EVERY 48"

Omni Block - Density of Block (pcf)

85 l 95 I 105 I 115 | 125 | 135
8x8x16
R-Value 199 19.2 18.9 185 18.2 17.9
U-Factor 0.050 | 0.052 | 0.053 | 0.054 | 0.055 | 0.056
Heat Capacity 9.66 10.11 11.08 11.56 12.61 13.60
Equivalent Thickness 4.36 4.36 4.36 4.36 4.36 4.36
12x8x16
R-Value 281 274 271 26.7 26.4 26.1
U-Factor 0.035 | 0.036 | 0.037 | 0.037 | 0.038 | 0.038
Heat Capacity 13.48 14.38 16.28 17.70 19.53 20.52
Equivalent Thickness 6.29 6.29 6.29 6.29 6.29 6.29

Thermal Properties: Omni Block System 8 and System 12; Reinforced Masonry
Engineering Manual (RMEH) Table B-3a, page 300

19

New(er) Masonry Units

Other units, such as the Omni Block are

available in the Michigan markets, as well.

These units meet the Energy Code
prescriptively!

These units are also available in a variety
of colors and finishes.

20
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R 408 31087 Applicable code.

Rule 1087. Rules governing the energy efficiency for the design and construction of
buildings and structures, not including residential buildings, shall be those contained in
the international energy conservation code, 2015 edition, except for sections C107.2 to
C107.5,C108.2 to C108.4, C301.2, C301.3, €302, C401.2.1 1o C408.3.2, C502.2 to

DEPARTMENT OF LICENSING AND REGULATORY AFFAIRS (502.2.6.2,C503.2 to C503.6 and the ASHRAE energy standard for buildings except
low-rise residential buildings, ANSI/ASHRAE/IESNA standard 90.1-2013 (hereafter the
standard), including appendices A, B, C, D, and G, except for sections 8.4.2, §4.3 to

DIRECTOR'S OFFICE 8.4.3.2. With the amendments noted, the international energy conservation code and the
standard are adopted in these rules by reference. The Michigan energy code is available
~ ~ ~ for inspection at the Lansing office of the
CONSTRUCTION CODE Michigan Department of Licensing and Regulatory Affairs, Bureau of Construction
Codes, 611 W. Ottawa Street, Lansing, Michigan 48933. The code may be purchased
Filed with the Secretary of State May 23, 2017 from the International Code Council, through the bureau’s website at
These rules take effect 120 days after filed with the Secretary of State www.michigan.gov/bec, at a cost as of the time of adoption of these rules of $44.00. The

ASHRAE 90.1-2013 standard is available for inspection at the Lansing office of the
Michigan Department of Licensing and Regulatory Affairs, Bureau of Construction
Codes. The standard may be purchased from the American Society of Heating,
Refrigeration and Air-Conditioning Engineers, Inc., 1791 Tullie Circle, NE, Atlanta,
Georgia 30329, at a cost as of the time of adoption of these rules of $135 .00 each.

Essentially all the technical sections from the IECC
E ﬂergy COde are exempt from the Michigan Energy Code for
- commercial and high rise (>3 stories) residential
Compllance defaulting to ASHRAE 90.1

Energy Code
Prescriptive Trade-off Performance CO m p I |a n Ce

- Through the Michigan Energy Code

and ASHRAE 90.1 there are three
“Prescriptive “Trade-off “Performance . .
Packages Approach’ Approach’ paths for demonstration compliance.

Approach”

\/ The Prescriptive Packages Approach is

typically the simplest, but most
architects use the Trade-Off Approach
in design.

COMcheck

11



_SIANUARD |

ANSI/ASHRAE/IES Standard 90.1-2013
(Supersedes ANSI/ASHRAE/IES Standard 90.1-2010)
Includes ANSI/ASHRAE/IES Addenda listed in Appendix F

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

(I-P Edition)

Energy Code Compliance

Under our current
adopted standards,
ASHRAE 90.1-2013 is our
adopted standard.

Again, this would apply to
commercial and high-rise

residential construction.

5/25/2021
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l Section 5 - Building Envelope |

| 5.1 - General |

| 5.2 - Definition of Compliance Paths |
¥
| 5.4 - Mandatory Provisions |
v
5.6 - Building Envelope Section 11 - Energy
Trade-Off Option Cost Budget Method
)
[ 5.7 - Submittals ]
v
| 5.8 - Products |

5.5 - Prescriptive Path

Energy Code Compliance

Under our current
adopted standards,
ASHRAE 90.1-2013 is our
adopted standard.

Again, this would apply to
commercial and high-rise

residential construction.

24
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Energy Code Compliance

Moist (A)

ASHRAE 90.1 has broken
the U.S. into different
climate zones.

Michigan contains climate
zones 5, 6, and 7, as
shown.

Table 5.5-5

Prescriptive Path

for Climate Zone 5 (A,B,C)*

4 o Iy
Nonresidential Residential Semiheated
OpaqueElements  npimum  Min.R-Value  Maximum  Min.R-Value  Maximum  Min. R-Value

Roofs

;zi‘ﬂ:‘g‘:df‘"ﬁmy U-0.032 R-30 ci. U-0.032 R-30ci. U-0.063 R-15 ci.

Metal Building® ooz RRERILSOT ey RRIERILS T yoos R19

Attic and Other U-0.021 R-49 U-0.021 R-49 U-0.034 R-30
Walls, above Grade

Mass U-0.090 R-ll4ci U-0.080 R-133ci. U-0.151° R5.7cil

Metal Building U-0.050 RO+ R-19ci. U-0.050 R0+ R-19 ¢, U0.094  RO+R98ci.

Steel Framed U-0055  RI3+R-10ci.  U0055  R-I34R-l0ci.  U-0.084  R-13+R-38ci.

B o DRSS s DRSS v

ASHRAE 90.1 Table 5.5
contains minimum values
for the Assembly
Maximum U-factor and
the Insulation Minimum
R-value.

A free read-only version
of ASHRAE 90.1 is
available at ashrae.org.

26
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Table 5.5-6

Prescriptive Path

for Climate Zone 6 (A,B)*

g9 pe Req
Nonresidential Residential Semiheated
Opaque Elements Assembl N i Assembly " i Assembly I_nsulation
Maximum Min. R-Value Maximum Min. R-Value Maximum Min. R-Value
Roofs
L';i‘:,l:‘g:cf"““"]y U-0.032 R-30 c.i. U-0.032 R-30ci. U-0.063 R-15ci.
Metal Building® U-0.031 R-25+R-11Ls U-0.029 R-30+R-11Ls U-0.060 R-19+R-19
Attic and Other U-0.021 R-49 U-0.021 R-49 U-0.034 R-30
Walls, above Grade
Mass U-0.080 R-133ci. U-0.071 R-15.2ci. U-0.151° R-5.7cib
Metal Building U-0.050 R-0+R-19 c.i. U-0.050 R-O+R-19ci. U-0.094 R-0+R-98c.i.
Steel Framed U-0.049  R-I3+R-125ci.  U-0.049  R-13+R-125ci. U-0.084  R-13+R38ci.

ASHRAE 90.1 Table 5.5
contains minimum values
for the Assembly
Maximum U-factor and
the Insulation Minimum
R-value.

A free read-only version
of ASHRAE 90.1 is
available at ashrae.org.

27

Prescriptive Path

Table 5.5-7 Building Envelope Requirements for Climate Zone 7*

Other

R-19 +R-5 c.i.

R-19 +R-5 c.i.

Nonresidential Residential Semiheated
Assembl " Assembly " Assembl ;

OpaqueElements —yp imum  Min.R-Vale  Maximum  Min. R-Value  Maximum  Min. R-Value
Roofs

Insulation Entirely U-0.028 R-35ci. U-0.028 R35ci. U-0.039 R-25ci.

above Deck

. R-19+R-11 Lsor

Metal Building® U-0.029 R-30+R-11Ls U-0.029 R-30 +R-11Ls U-0.037 R25 4 RS Ls

Attic and Other U-0.017 R-60 U-0.017 R-60 U-0.027 R-38
Walls, above Grade

Mass U-0.071 R-152 ci. U-0.071 R-152ci. U-0.123 R-7.6 cd.

Metal Building U-0044  RO+R221ci. U-044 RO+R21ci.  U-0.072 R0+ R-13 ci.

Steel Framed U-0.049  R-I3+R-125ci.  U-0.042  R-I3+R-IS6ci  U-0.064  R-13+R-7.5ci.

Wood Framed and Uoost | RBFRTSchor oo RIBFRTScior (o0 pipased

ASHRAE 90.1 Table 5.5
contains minimum values
for the Assembly
Maximum U-factor and
the Insulation Minimum
R-value.

A free read-only version
of ASHRAE 90.1 is
available at ashrae.org.

28
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Numerous tools are

PreSCriptiVe Path available to determine

the thermal properties of
masonry wall assemblies.

The NCMA Thermal
Catalog includes all
relevant thermal
properties for various unit

Thermal Catalog of : :
configurations.

Concrete Masonry Assemblies

Second Edition

Numerous tools are

PreSCriptiVe Path available to determine

the thermal properties of
masonry wall assemblies.

’_‘ Concrete Masonry Assembly R-Values (hr-ft*°F/Btu) and U-Factors (Btu/hr-ft*°F)

4 6-in_ Concrete Masonry &-in. Concrete Masonry
} Censity of ety Rewly Ughtly. Hewy
CMU, PCF Ungrouted Reinforced Reinforced Fully Grouted Ungrouted Reinforced Reinforced Fully Grouted
r T30 D157 | a5 o215 | 10 30w | 130055 | 858 o |56 o7 | 401 oes | 211 0475 The NCMA Thermal
9 5.54 (0.181) 401 (0.249) 3.03 (0.330) 1.71 (0.584) 7.40 (0.135) 5.07 (0.157) 3.70 {0.270) 2.00 (0.501)
105 4.80 (0.208) 3.61 (0.277) 2.80 (0.358) 1.63 (0.612) 6.38 (0.157) 455 (0.220) 3.40 (0.254) 1.50 (0.527) .
1| c1r 00 |2 iasem |58 00em | 1o6 06 | s osen |acmiazis |ass 0ote) | a1 wess Cata Iog includes all
125 363 (0.276) 252 (0.342) 238 (0.420) 1.50 (0.666) 4.73 (0.212) 365 (0.278) 2.88 (0.347)
1e | dieoue |2esiomel | 2a0iouss) | 1as weme) | scaionss | azicae | sesioams |1
L sy Lo Jowcon | e | relevant thermal

y (hrdtoFiBiu) and (BmrfeF) properties for various unit

& in. Concrete Masonry i, Concrete Masonry . .
Lghtly. Heavily Lightly Heavily f g

Ungrouted | Reinforced | Reinforced Ungrouted | Reinforced | Reinforced |Fully contigurations.
85 9.48 (0.105) 545 (0.183) 364 (0.275] [1.77 (0.564) 1297 (0.077) |6.84 (0.146) [440 (0227) |27 (0.483)
95 837 (0.119) [5.01 (0.200) |3.40 (0.294) |1.69 (0.592) |11.21 (0.088) [6.28 (0.159) [4.10 (0.244) |1.96 (0.509)
105 7.36 (0.136) |4.50 (0.218) |3.18 (0.315) |1.62 (0.619) | 9.98 {0.100) |5.75 (0.172) |3.83 (0.261) |1.87 (0.535)
15 6.43 (0.155) |4.19 (0.239) |297 (0.337) |1.55 (0.645) | 869 (0.115) |5.25 j0.191) [358 (0.279) |1.79 (0.559)
125 | 561(0478) |3.82 (0262) |278 (0.360) |1.49 (0.670) | 7.53 (0.133) [4.78 (0.209) [3.34 (0.299) |1.72 (0.583)
135 e bl end] Epegl DASD oot o et g

Concrete Masonry Assembly R-Values (hr-ft.°F/Btu) and U-Factors (Btu/hr-ft>-°F)

Gin. Concrete Masonry Bin. Concrete Masonry
Density of Lightly Heavily Ughtly Heavily
omu,pcr | ungrouted | Reintorced | Reinforced |rully ungrouted |  Reinforced | Reinforced |rully Grouted

(3 13.07 (0.077) |6.30 (0.155) |4.24 (0.236) | 176 (0.567) | 18.04 (0.055) | 785 (0.127) |5.12 (0.195) |2.05 (0.487)
95 1187 (0.084) |5.89 (0.170) 3.9 (0.250) |1.68 (0.595) |16.35 (0.061) | 7.32 (0.137) 481 (0.208) (195 (0:513)
105 |10.69 (0.094) [5.49 (0.182) [3.76 (0.266) |1.61 (0.622) |14.69 (0.068) | 6.81(0.147) |4.53 (0.222) [1.85 (0538)
1s 955 (0.105) |5.10 (0.196) |3.55 (0.282) |1.54 (0.648) |13.10 (0076) | 633 (0.158) |a.26 (0.235) [1.78 f0:562)
125 848 (0.128) 473 (0.211) 334 (0.299) [1.49 (0.672) 1159 (0.086) | 5.87 (0.170) [4.01 (0.249) |1.71 (0:585)
135 748 (0134) [437 (0.229) |3.14 (0318) |1.44 (0.694) [10.19 (0.098) | 543 (0,18 165 {0.606)

30

15



[} [ 3 o "
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§ L 1) NATIONAL

J L CONCRETE MASONRY
. A 01 association
3

4 NCMARValuo / 0-Factor { Hoat Capaciy Caleulator
5 User Input Page {1 Layer Unit)
.

7 |Please anter inputs betows for the wall sssemmbly
s
5 Step2: CMU Description
10 Description:

12 Step 3:CUU Nomina Dimesions specilied
1 wicth in)
1 meignein)
15 Langth (i)
i

§EE

17 Step & Faco Sholl Thicknoss
18 Face 1 Thicknes (i)

19 Face 2 Thicknas (i)
)

32, -Option- specty concrete thenmal resistvey (b5 /81-4n)
£

u
36 step8: cetl i

138 NOTE: This wif e used for the il of o cels ot grosted.
»

Calcutated

21 Stepa: Web infoamation Wb drea
Web 3 Maigh fin) G
wab 2wagh (in) o

2 o

25 Web 4 Tnickness (in.) Wb aweigh fin) o

2 Total o

27 -Option - anter total web area for CMU

F

F

30 Step 7 Density and Resintivity

31 |cmu pensity oty Thermal Resistivity e

Prescriptive Path

‘ B NATIONAL
— ‘ CONCRETE MASONRY
| AssOCIATION

Sustainable Concrete Products for Structures and Hardscapes

NCMA R-Value/U-Factor Calculator Output

Assembly Description

CMU Description 8inch exterior
€MU Dimensions: 8xBx16 inch
CMU Density: 135 o/t
Concrete Resistivity: o1
Grouting: Partially Grouted Percent Grouted = 17%
Ungrouted Cores: Unfiled
Total Web Area: 22875 i/t
Surface Finish
~Exterior None
Interior: styrene (XPS) Insulation, Metal Furring and 1/2 inch Gypsum Wallboard
Assembly Details
068
017
107
R-Value - Iside Finish: 11
Assembly R-Value: 1302
Assembly U-Factor: 0.0768
Assembly Heat Capacity: 92

Results provided above are based on user inputs to this spreadsheet. The values provided
represent the most state-of-the-art calculation methods, material thermal properties, and
ASHRAE stated values and requirements. These values are supported by current energy
codes informati can be found
in the NCMA nd Edition, available
at www.nema. org.

Numerous tools are
available to determine
the thermal properties of
masonry wall assemblies.

The NCMA Thermal
Calculator allows users to
quickly determine
thermal properties for
various wall assemblies.

Heat capacity values are
provided in NCMA TEK 6-
16A.

31

Prescriptive Path

12" CMU Exposed on Both Faces

.| U -factor234

conventionalq 0.224

0.20¢

0.174

0.16(

. A-Block 0.16(

Meets Code: ot

U 1<U 0.13:

assembly = “~max 0.12

H - Block 0.13

Umax ¢ 0.12:

0.11

Zone 5 Zone 6 Zone 7 0.10

HiR 0.11(

Commercial 0.090 0.080 0.071 0.10(

0.09

- . 0.08
High-Ri

sn-wise 0.080 0.071 0.071 HiRH 0.08

Residential 0.07:

1Calculate U-Value (NCMA Thermal Calculator or NCMA g'g:

Thermal Catalog) Grmni BlocH 0.03

0.03

0.03

Footnote 1: To obtain color uniformity use a density of 135 pef or greater
Footnote 2: Weather Climate: Zone 5 - Uj,,,=0.090, Zone 6 - Uy,,0.080, Z0ne 7- Uy,,,z0.071
Footnote 3: Cell fill is polyurethane foamed-n-place, R value of 5.9 per inch

Footnote 4: assumes bond beam every 120 inches

Footnote 5: NCMA Thermal Calculator

Numerous tools are
available to determine
the thermal properties of
masonry wall assemblies.

The NCMA Thermal
Calculator allows users to

quickly determine
thermal properties for
various wall assemblies.

Heat capacity values are
provided in NCMA TEK 6-
16A.

5/25/2021
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Trade-Off Option

ww.energycodes.gov/adoption/states)

Window Details -Do. & HTML Tutorals |HT: [ HTML Tutorials for t: %, LARA - Calendar of

Commercial Michigan Energy Code

Approved
Compliance Tools:

Can use COMcheck

Approximate
Energy Efficiency:

Equivalent to ASHRAE 90.1-2013

Effective Date: Sep. 20, 2017
Adoption Date: May. 23, 2017
Code Enforcement:  Mandatory

DOE Determination:  ASHRAE 90.1-
ASHRAE 90.1-;
ASHRAE 90.1-2013: Yes

Energy cost savings for Michigan
resulting from the state updating its
commercial and residential building
energy codes in accordance with
federal law are significant, estimated
to be on the order of nearly $230
million annually by 2030.

Michinan DOF Datermination | attar

Iycodes.gov/adoption/sta

Details - Do

ficiency &
ble Energy

ergy Codes Program

EVENTS

\doption » Status of State Energy Code Adoption

2 HTML Tutorials | HT

The U.S. Department of
Energy permits COMcheck
to be used to demonstrate
ASHRAE 90.1 code
compliance.

tes/michigan

[) KTMLTutorials for %y LARA - Calendarof | ¥ reCh

Envelope tradeoffs are
defined to allow trades to
be made between various

ABOUT

Aichigan

urrent News:

ommercial energy code became effective September 20, 2017

Commercial

Current Code:

Amendments /
Additional State

Code Information:

Residential

_ parts of the building
o envelope.

Status of

Code Change State Rela

ASHRAE Standard 90.1-2013 with
Amendments

These will be discussed in
our Guide.

State Con

Michigan Energy Code amendments
include:

1. All commerical buildings must
comply with automatic lighting shut-

Gt Primary.

2. Manual local control required in inin.J

33

MIM Single
Wythe
Energy Guide

Can single wythe masonry walls meet the energy code?

Answer: Yes, they can. There are several options for meeting the energy
code. For example,for semi-heated buildings the masonry walls can meet the
prescriptive option. For heated buildings, the masonry walls can meet the
prescriptive option or with the trade-off option.

Can single wythe masonry walls meet the energy code due to the
insulation not being continuous?

Answer: Yes, they can. With the prescriptive option, the masonry walls can meet
the U, factor of the assembly or the R;, of the insulation. The R ;, of the
insulation requires the insulation to be continuous. The U, factor of the
assembly does not require continuous insulation.

Can | use other U-values then the default U-values for masonry walls in
COMcheck?

Answer:Yes, you can. Under "Exterior Wall" in COMcheck, click on "Other (U-
factor Option)", then click on "Mass Wall", enter "U-Factors" from the sources in
FAQ 4 and then enter the "Heat Capacity".

What tools are available for determining compliance for masonry walls
meeting the energy code?

Answer:

a.MIM Energy Guide

b. NCMA Thermal Calculator
c. NCMA Thermal Catalog

34
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MIM Single

ENERGY GUIDE

5/25/2021

Wyt h e E ne rgy Insulation Meets Code
Exterior Interior Trade-
G u i d e cMuU Option Face Face Cell Prescriptive off Tools
Semi-Heated Buildings
8"
Conventional 1 exposed exposed full height yes NCMA TEK 6-2C (Table 5!
12"
Conventional 1 exposed exposed full height yes NCMA TEK 6-2C (Table 5|
Heated Buildings
8"
Conventional 2 exposed full height yes NCMA Thermal Calculator
upper lower Tables 1, 4, and 6, NCMA TEK 06-16A,
3 exposed height height yes COMcheck
Tables 2,4, and 6, NCMA TEK 06-16A,
4 exposed exposed full height yes COMcheck
8"Hi-
Performance 5 exposed exposed yes See Table 7
12"
Conventional 6 exposed full height yes NCMA Thermal Calculator
upper lower Tables 3, 5, and 8, NCMA TEK 06-16A,
7 exposed height height yes COMcheck
upper See Option 8, NCMA TEK 06-16A,
8 exposed height full height yes COMcheck
12"Hi-
Performance 9 exposed exposed yes See Tables 9 and 10
MIM Single Semi-Heated Building Conventional CMU
Wyth Exposed
ythe tnergy Prescriptive (Applies to Zones 5 & 6)
G U | d e Bond Beam
»48" 0.C.
Meets Code

55.3.2

ASTM C90 Concrete Block Walls,
ungrouted or partially grouted at
32" or less on center vertically and
48" or less on center horizontally,
with all ungrouted cores filled with
material having a maximum
thermal conductivity of 0.44 BTU-
in/h- ft- °F , Comply per Section

232" 0.C. Grouted Cells

HE Grout
E Insulation: Maximum Thermal Conductivity of 0.44 Btu-in/H-Ft?°F
(See NCMA TEK 6-2C, Table 5)

36
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MIM Single 8” Conventional CMU

Fully insulated
Prescriptive

Wythe Energy
Guide

1710 2" AR GAP BETWEEN ——)
METAL STUDS AND CMU

Option 2

Meets Code:
<
Uassembly' < Unnax RIGID INSULATION WITH RIGID FOAM WITH SPRAY FOAM WITH
Uy FURRING /GYP. BOARD COMPOSITE THERMAL BARRIER METAL STUDS/CYP, BOARD
Zone 5 Zone 6 Zone 7 1) ARE JUST A FEW REPRESENTATIVE SAMPLES OF THE MULTITUDE OF AVAILABLE INTERIOR INSULATION SYSTEMS:

A) RIGID BOARD = EXTRUDED OR EXPANDED POLYSTYRENE, OR POLYISOCYANURATE
8) CLOSED=CELL SPRAY POLYURETHANE FOAM
;. C) CELLULAR GLASS
Commercial 0.090 0.080 0.071 5) FBROUS BATT
€) FIBROUS BLOW-IN

High-Rise
Residential

ICalculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

0.080 0.071 0.071

37

, 8” Conventional CMU
MIM Single Partially Insulated (Upper Wall)

Wythe Energy Cell Fill (Lower Wall)
Guide COMcheck

Meets Code: cOMcheck
STEP 1: Select U, Uy, and Ug

@) ption 3 STEP 2: Calculate “B”
STEP 3: Open COMcheck
STEP 4: Select Exterior Wall Select U, From Table 1 H-B
STEP 5: Select Other U- Factor
STEP 6: Select Mass Wall
STEP 7: Enter Wall Areas
STEP 8: Enter Urand Uy H
STEP 9: Enter Heat Capacities

Rigid Insulatio

Interior Side of Wall

Meets Code:
1
Uassembly < Umax —x—
Umax
Zone 5 Zone 6 Zone 7 B
Commercial 0.090 0.080 0.071
. - \ 2 4
High-Rise 0.080 0.071 0.071
Residential
1Calculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

38
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: 8” Conventional CMU Wainscot
MIM Single Partially Insulated (Upper Wall) o
Wythe Energy Exposed and Cell Fill (LowerWall) —_orrr T[]/ 7T

Guide |
Meets Code: COMcheck | | Exterior Side of Wa
STEP 1: Select U, Uy, and Ug

@) ption 4 STEP 2: Calculate “B”
STEP 3: Open COMcheck
STEP 4: Select Exterior Wall H-B
STEP 5: Select Other U- Factor
STEP 6: Select Mass Wall
STEP 7: Enter Wall Areas
STEP 8: Enter U;and Uy H
STEP 9: Enter Heat Capacities

Meets Code: Yy
1 N
Uassembly < Umax
Umax
Zone 5 Zone 6 Zone 7 B
Commercial 0.090 0.080 0.071 A A
High-Rise

Residential 0.080 0.071 0.071
ICalculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

39

. 8” Hi-Performance Units
MIM Single Exposed

Wythe Energy Prescriptive
Guide

Option 5

| ]
T wr [ T[S (7
e A A e A e S D B
e o i e T e e o i i
(3 £ 0 0 o e e e o o vl i v e
SeeTab|e7r|[|I|I||||I|||||
L
0 E3 £ [0 1 5 ) e e |I!III1IIIIIIII|[|IIIIII
Meets Code: - | o ol e
1
Uassembly SUmax
Umax
Zone 5 Zone 6 Zone 7
Commercial 0.090 0.080 0.071 u
High-Rise
Residential 0.080 0.071 0.071
1Calculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

40
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12” Conventional CMU
Fully insulated

MIM Single

Wythe Energy Prescriptive
Guide

1710 2" AR GAP BETWEEN ——)
METAL STUDS AND CMU

Option 6

Meets Code:
<
Uassembly' < Unnax RIGID INSULATION WITH RIGID FOAM WITH SPRAY FOAM WITH
Uy FURRING /GYP. BOARD COMPOSITE THERMAL BARRIER METAL STUDS/CYP, BOARD
Zone 5 Zone 6 Zone 7 1) ARE JUST A FEW REPRESENTATIVE SAMPLES OF THE MULTITUDE OF AVAILABLE INTERIOR INSULATION SYSTEMS:

A) RIGID BOARD = EXTRUDED OR EXPANDED POLYSTYRENE, OR POLYISOCYANURATE
8) CLOSED=CELL SPRAY POLYURETHANE FOAM
;. C) CELLULAR GLASS
Commercial 0.090 0.080 0.071 5) FBROUS BATT
€) FIBROUS BLOW-IN

High-Rise
Residential

ICalculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

0.080 0.071 0.071

41

, 12” Conventional CMU
MIM Single Partially Insulated (Upper Wall)

Wythe Energy Cell Fill (Lower Wall)
Guide COMcheck

Meets Code: cOMcheck
STEP 1: Select U, Uy, and Ug

@) ption 7 STEP 2: Calculate “B”
STEP 3: Open COMcheck
STEP 4: Select Exterior Wall Select U, From Table 3 H-B
STEP 5: Select Other U- Factor
STEP 6: Select Mass Wall
STEP 7: Enter Wall Areas
STEP 8: Enter Urand Uy H
STEP 9: Enter Heat Capacities

Rigid Insulatio

Interior Side of Wall

Meets Code:
1
Uassembly < Umax —x—
Umax
Zone 5 Zone 6 Zone 7 B
Commercial 0.090 0.080 0.071
. - \ 2 4
High-Rise 0.080 0.071 0.071
Residential
1Calculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)
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MIM Single
Wythe Energy
Guide

12” Conventional CMU (125 pcf)

Partially Insulated (Upper Wall)
Cell Fill (Lower Wall)
COMcheck

Interior Side of Wall

Meets Code: cOMcheck

STEP 1:
STEP 2:
STEP 3:
STEP 4:
STEP 5:
STEP 6:
STEP 7:
STEP 8:
STEP 9:

Select U, Uy, and Ug
Calculate “B”

Open COMcheck
Select Exterior Wall
Select Other U- Factor
Select Mass Wall
Enter Wall Areas

Enter U; and Ug

Enter Heat Capacities

Meets Code:
1
Uassembly < Umax
Umax
Zone 5 Zone 6 Zone 7
Commercial 0.090 0.080 0.071
High-Rise

Residential 0.080 0.071 0.071
ICalculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

U,=0.033

Rigid Insulation
314” Polyisocyanuratt
With Cell Inserts

H-B

5/25/2021

43

MIM Single
Wythe Energy
Guide

Option 9

8” Hi-Performance Units

Exposed
Prescriptive

Meets Code:
1
Uassembly < Umax
Umax
Zone 5 Zone 6 Zone 7
Commercial 0.090 0.080 0.071
High-Rise

Residential 0.080 0.071 0.071
ICalculate U-Value (NCMA Thermal Calculator or NCMA
Thermal Catalog)

|0 e £ o o 7 e o e e |

| O 5 7 7 |
H 1 E OO C O e |

IEIC A |
II|!|1II

I
I
See Table 9 and 101 T I
|
|
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Appendix

COMcheck

[/ o0t Bamg 1041k COMEnackin 10 Coder o0t @0 tndrd -
Ele £t yiow sbons Gose o
S H & 0 XE =

[ it Tntaveopen] wioros tghueg | coiono ipnans | s | meparomens |

Root ] Sioiont ) Exerior ah ) _Semk-Exeror wail ) _winoow ) oor ) Basement ) _Fioor

Busding Gross Area cavy | Consmuous

Assemeir A | Oroniagon [ Foneskaton | Gonsbuchon | Unte | nsuton | nsutston | Facer[sroc] PERS0n | v | bekt
Tywe Stab Ferimeter Rvsive | RVaie
v insuiston EnbreyAbo |1 - Warehous = 5000 u w0 | e
2 ) |Other Mass wall =1 warahous . ¥ s [ 808 ] i | 1530
B nsulated Metat - Honswa_ =] 876 n 500

4| lEastpowen |omermass wan =[1-worenous  slEast =) I [ [ w | [ oz || [ 1380
5 | Iwwestowen) (OthorMass wan = [1-Warshous v West = [ n [ons [ 1e0
6| vition dowen |Other Mass Wal = [1-Warehous . =l Mot = o8 n a2 [
. Daor2_insulated Metal - I ownging_ v 49 u_| 50 |
8 | Saum ppen| Omer Mass wal = [1-warenous . = soum 22 n [ 1530
9| |t tpen [omer ass woi = [1-warenous_ = o =] 1 [ am | m | [ [ooe [ | [ 1380
" TWindows Matsl FrameFied = I | oo getsur = Glazing: Sing. 18 [ 1250 [082] 000 |06
[l [indows et Framefoes = Cous detaut_ -4 Giazng Sing [0 u 1250 |082| 000 |06
12| | lwindows MetFramefuea =) [ Cossgetat - (Ciumng Sing.| 16 | m | [ |20 082 om0 [oas]
13| | lwindows MetaFrametoes v | | cotevetaut o Glang Sing |16 | [ 1250 02| om0 [oms]
14| +lEastuopen_|Other Mass Wal = [1-Warshous ¥ East v]] | I [To0as [ s
15 | | fownaows MetaFramefies = | | Code detaut o Giaing. Sing [0 u | 1290 [082| om0 |7
16 window 10Metal Frame Fxod | Code detautt_ =4 Giazing Sing i n 120 082 000 |uie
17 | wjwest (sppen [Other Mass wan =[1-worenous _=iwest = I we | m | [ (oo [ | [ 1380
18 | | [indow 11 Meta Frame Fioa = | | Cose setaun 1 Olseg Sing | 18 n [ 7250 (02| om0 [oms|
" hndow 12Wetal Frame Foed = | | Cods defautt_ == Giazing: Sing. 16 u 1250 082 | 000 |06
20 | |essnorwand | e © [oom |

2 Fiooe 1 - insuaton. = 303 | nearn 150

STEP 1: Select Exterior Wall
STEP 2: Select Other U-Factor Option
STEP 3: Select Mass Wall

Wood Framed wal
Swal Framea wall
etal Busaing Wail

 CheckEmelops Comphance | & Helo . Emvelops T \nleror Lighting | TBD | ExtenorLightp TED
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Appendix

COMcheck

£ MM Buiding 10-4.1 10 Codesrg

e #4| #5 #6

Root ) Sktight || Exterior wan || Semi-Extercs (Cincow | Dosr | Baserment | [_Fioor

[ prowet | enveope. | merio ugmimy | exterio inong | mecnanico | equsements | v v v

- sesey “ana” (oo | Fenestaton | cosiucion | SO |y | sl | en | sacarfavoc Priecten |y | Mot
Tive St Perimetar Rualue | Rvalue
v Buigng

1| IRoof1 |meutaton Entray Abo_ ¥) 1 -Warshous | 5000 ) 00 | oon
2 | vlgoun gowen [otmer wass wai =11 -Warehous.. ¥] Soun =) | e ” o0am | 1530
3 oor1 | nsutated et - Nonswn_v 876 n 0500
4| [eastgowsn |Othersass wal o1 warehous_ T East % | [ n I o2es 1380
5 | Iwwestiowen |Ofher ass Wal 1 Warshous_ =i west = | [ w | m | o2 | 160
B | vinionn dowen |Other Mass Wil = [1-Warchous_ v/ ot v [ n 0268 180
7 Dooe2 | msusatea wett - ownoing v 49 n 0500
© | [ou tpwdOmer wass v = [1-warehows_ v som (=] I [ 2m | m | T oo || K]
5| viNort (ugpen | Othwr s ss wisl v 1warehous_ v Not v I m m I ootz I [Tae
10 Ivangow s Meta FrameFiss = | Cotedefaun_GlaingSng.| 16 | m [ 1280 [0s2| o000 |wm
0 [vingows MetalFrame Fiea = ot defaut = Glazng. Sing s n 1250 |0s2| 000 |oe
2] |} Weta Frama Fimsd I Cose detautl_on Olating Sing 6 | m | 1250 |082| 000 |o7e
1 Weta Framafims T | Cotedetuutt_wu[OlamngSig| 16| m | T [T12%0 |os2| o000 o7
0 Ot Mass Wall 1 Warshous_ v East v i) n | 0083 180
15 Motal Frame Fied ~ | Cote defaut | Glazing Sing.| 16 = 1250 |082| 000|078
16 || Uoindow 10 Mot Frome i+ | | Cosesemn_|ommngsmg.| 16 | m | T |12 Jos2| o000 o7
17 | viwestiuppen |Other sss wial 1 Warshous_ v West v " n ooe3 1180
18 vaindow 11 Meta FrameFimes = | Cotedstaun_-=GlaingSng.| 16 | m | 2% | 000 ot
19 || Lvangow 12 Mot Frame i = Gooe aetaut - Glazng Sing s n 1250 0% |ure
0 | [etenorwan g omer ass wiai - = Jonspee ~ | N = | | [Too00 [T
M| lfleort SiabOnOradeUnhe v - [insutaton v 303 | fnaart | [0 | 1 1

STEP 4: Enter Wall Area
STEP 5: Select U-Factors from Tables and enter
STEP 6: Select Heat Capacity from NCMA TEK 6-16A

¥ CheckEnvelops Compliance | & slp . Emwiope  TED nteriorLighting | TED | Edeiorlighiing  TED
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Appendix

Interior Face
Insulation

Table |

18" CMU polyisocyanurate, HD (interior face)

DENSITY 2" 2-1/2" 3" 3-1/2"
105 0.061 0.051 0.043 0.038|
115 0.062 0.051 0.043 0.038|
125 0.062 0.051 0.044 0.038]
135 0.062 0.051 0.044 0.038

Table 2

for U-Value of Metal Panels.

Consult the Pre-Engineered Metal Frame Building Manufacturer

Table 3
12" CMU ocyanurate, HD (intel
DENSITY 2" 2-1/2" 3" 3-1/2"
105 0.060 0.050 0.042 0.037|
115| 0.060 0.050 0.043 0.037|
125 0.060 0.050 0.043 0.037|
135 0.061 0.050 0.043 0.037]
p pe n d | X Table 4a POLYURETHANE
BAR SPACING, polyurethane foamed-in-place, R=5.9 per in. (cell fill)
8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 96" 104" 112" 120"
” . 0.529 0.355 0.298 0.269 0.251 0.240 0.231 0.225 0.220 0.216 0.213 0.210 0.208 0.206 0.205
8 C '\/I U C e | | F I | | 0.555 0.381 0.323 0.294 0.277 0.265 0.257 0.250 0.246 0.242 0.239 0.236 0.234 0.232 0.230]
0.581 0.408 0.351 0.322 0.305 0.293 0.285 0.279 0.274 0.271 0.268 0.265 0.262 0.261 0.259
| n S u | a t i o n 0.606 0.437 0.381 0.353 0.336 0.325 0.317 0.311 0.306 0.303 0.300 0.297 0.295 0.293 0.292)
U f t 4 b AMINOPLAST
- a C O r BAR SPACING, aminoplast foamed-in-place, R=4.6 per in. (cell fill)
8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 96" 104" 112" 120"
0.529 0.358 0.301 0.272 0.255 0.243 0.235 0.229 0.224 0.220 0.218 0.215 0.212 0.211 0.209
0.555 0.383 0.326 0.297 0.280 0.269 0.260 0.254 0.249 0.246 0.243 0.240 0.238 0.236 0.234)
0.581 0.410 0.354 0.325 0.308 0.297 0.289 0.283 0.278 0.274 0.271 0.268 0.266 0.264 0.263
0.606 0.439 0.384 0.356 0.339 0.328 0.320 0.314 0.309 0.306 0.303 0.300 0.298 0.296 0.295]
Table 4c
PERLITE
la ey BAR SPACING, perlite, R=3.12 per in. (cell fill)
DENSITY 8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 96" 104" 112" 120"
105 0.529 0.362 0.307 0.279 0.262 0.251 0.243 0.237 0.232 0.229 0.226 0.223 0.221 0.219 0.218
115 0.555 0.388 0.332 0.304 0.287 0.276 0.268 0.262 0.257 0.254 0.251 0.248 0.246 0.244 0.243f
125 0.581 0.415 0.359 0.332 0.315 0.304 0.296 0.290 0.285 0.282 0.279 0.276 0.274 0.272 0.271
135 0.606 0.443 0.389 0.362 0.346 0.335 0.327 0.321 0.317 0.313 0.310 0.308 0.306 0.304 0.304|
Table 4d
VERMICULITE
l8" cmu BAR SPACING, vermiculite, R=2.27 per in. (cell fill)
DENSITY 8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 96" 104" 112" 120"
105 0.529 0.367 0.314 0.287 0.271 0.260 0.252 0.246 0.242 0.238 0.236 0.233 0.231 0.229 0.228
115 0.555 0.393 0.339 0.312 0.295 0.284 0.277 0.271 0.266 0.263 0.260 0.257 0.255 0.253 0.252
125 0.581 0.419 0.366 0.339 0.323 0.312 0.304 0.298 0.294 0.290 0.288 0.285 0.283 0.281 0.280]
135 0.606 0.448 0.395 0.369 0.353 0.342 0.335 0.329 0.325 0.321 0.319 0.316 0.314 0.312 0.311)
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Appendix Table Sa
12" CMU BAR SPACING, polyurethane foamed-in-place, R=5.9 per in. (cell fill)
DENSITY 8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 96" 104" 112" 120"
105 0.427 0.277  0.227 0.202 0.187 0.177 0.170 0.164 0.160 0.157 0.154  0.152 0.150 0.148  0.147|
] 115 0.446 0.296  0.246 0.221 0.206 0.196  0.188 0.183 0.179 0.176  0.173 0.170  0.168 0.167  0.166|
1 2 C M U Ce | | 125 0466 0316 0267 0242 0227 0217 0210 0204 0200 0197 0194 0192 0190 0188 0.187
135 0.485 0.339  0.290  0.265 0.250 0.241  0.234  0.228 0.224 0.221  0.219 0.216 0.214 0.213 0.211
Table 5b AMINOPLAST
( U —fa Cto IS ) rE BAR SPACING, aminoplast foamed-in-place, R=4.6 per in. (cell ill
DENSITY 8" 16" 20" 32" 40" 48" 56" 64" 72" 80" 88" 9" 104" 112" 120"
10s| 0427 0278 0229 0204 018 0179 0172 0167 0163 0160 0.5 0155 0153 0151 0.5
115 0446 0297 0248 0223 0208 0198 0191 0185 0181 0178 0176 0173 0171 0169  0.168
125 0466 0317 0268 0244 0229 0219 0212 0207 0202 0199 0197 0194 0192 0191  0.189
135| 0485 0340 0201 0267 0252 0243 0236 0231 0227 0223 0221 0218 0217 0215 0.214)
Table 5¢c pERUITE
12" cMU BAR SPACING, perlite, R=3.12 per in. (cell fill)
DENSITY 8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 9" 104" 112" 120"
105 0427 0281 0233 0209 0194 0188 0178 0172 0168 0165 0163 0160 0158 0157  0.159
11| 0446 0300 0252 0227 0212 0203 019 0191 0187 0183 0181 0178 0177 0175  0.174
12| 0466 0320 0272 0248 0233 0224 0217 0211 0207 0204 0202 0199 0197 0196  0.195
13| 0485 0342 0295 0271 0257 0247 0241 0235 0231 0228 0226 0223 0222 0220 0.1
Table 5d VERMICULITE
— BAR SPACING, vermiculite, R=2.27 per in. (cell ill)
DENSITY 8" 16" 24" 32" 40" 48" 56" 64" 72" 80" 88" 9" 104" 112" 120"
10 0427 0285 0238 0214 0200 019 0184 0178 0174 0171 0169 0167 0165 0.163  0.162
115 0446 0303 0256 0232 0218 0208 0202 019 0193 0189 087 0185 0183 0181  0.180
125 0466 0324 0276 0253 0238 0229 0222 0217 0213 0210 0208 0205 0203 0202  0.201
135 0485 0346 0299 0276 0262 0252 0246 0241 0237 0234 0232 0229 0227 0226 0.225
8” Hi
Performance Table 6

Units*

-

Conventional Unit w/Insert

(Typical U-factors range from 0.175 to
0.252)

Basis of design for Conventional Units
with inserts is “Korfil ICON”

Typical U-factors range from 0.055 (48"

0.c) to 0.090 (8” o.c.) for 135 pcf

Basis of design for Special Energy Unit is

“Omni Block”

* These are proprietary products, consult the manufacturer for U-Values and technical information and guidance for structural design
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Appendix Table 8

X V"A'/‘ Conventional Unit w/Insert* . . . 5
V2 . (Typical U-factors range from 0.139 to Basis of design for Conventional Units
127 Hi- ) e 0'19; i with inserts is “Korfil ICON”
Performance

14k
Units Table 9

Typical U-factors range from 0.038 (48” . W . ”
o.c.) to 0.052 (8"o.c.) for 135 pcf Basis of design is “Omni Block

Typical U-factors is 0.083 for 135 pcf Basis of design is “Korfil Hi-R-H”

* These are proprietary products, consult the manufacturer for U-Values and technical information and guidance for structural design
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({)MASONRY
Institute of Michigan
24725 W. Twelve Mile Rd., Suite 388
Southfield, Ml 48034
(313) 212-5784
www.masonryinfo.org
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