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Michigan Building Code 2015

703.3 Methods for Determining Fire 

Resistance

1. Fire-resistance designs documented

2. Prescriptive designs, Section 721

3. Calculations, Section 722

4. Engineering analysis, ASTM E119 or UL 

263 

5. Alternative protection methods, Section 

104.11

6. Fire-resistance designs certified

Calculated Fire Resistance

MBC 722.1 General

 The provisions of this 

section contain 

procedures by which 

the fire resistance of 

specific materials or 

combinations of 

materials is 

established by 

calculations.

 In accordance with 

ACI/TMS 216.1
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ACI/TMS 216.1

1.1 Scope

The provisions of this standard establish 

fire resistance based on calculations.  The 

fire resistance associated with an element 

or assembly shall be deem acceptable 

when established by the calculation 

procedures in this standard or when 

established in accordance with 1.2.

ACI/TMS 216.1

1.2 Alternative methods

 Qualification by testing

 Approval through past performance

 Other methods
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ACI/TMS 216.1

1.2 Qualification by testing 

 Materials and assemblies tested in 

accordance with the requirements set 

forth in ASTM E119

ASTM E119

Basic End Point Criteria

1. 250°F average temperature rise

2. Ignite cotton waste

3. Maintain structural integrity
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Concrete Masonry: A Foundation for Safety

ACI/TMS 216.1

1.2 Qualification by testing 
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Michigan Masonry Council (1977)

Michigan Masonry Council (1977)
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Michigan Masonry Council

Michigan Masonry Council
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ACI/TMS 216.1

2.2 Definitions

Fire resistance rating

 Legal term defined in building codes

 Assigned by building codes 

 Usually in half-hour or hourly increments

ACI/TMS 216.1

5.2 Equivalent thickness

The equivalent thickness of concrete 

masonry assemblies, Tea,  shall be 

calculated as the sum of the equivalent 

thickness of the concrete masonry unit,Te, 

as determined by 5.2.1, 5.2.2, or 5.2.3, plus 

the equivalent thickness of finishes, Tef.

Tea = Te + Tef (5.2a)
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Equivalent Thickness

Te= .50 x 7.625in. = 3.81in.

ACI/TMS 216.1

1. Single wythe concrete masonry walls, Section 

5.3.1

2. Steel columns protected by concrete masonry, 

Section 5.6

3. Single wythe clay masonry walls, Section 6.3.2

4. Steel columns protected by clay masonry, 

Section 6.7

5. Multi-wythe masonry walls, Sections 5.3.2 and 

6.3.3

6. Masonry columns, Sections 5.4 and 6.4

7. Masonry beams/lintels, Sections 5.5 and 6.5

8. Movement joints, Sections 5.3.3 and 6.6
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Single Wythe 

Concrete Masonry 

Walls

ACI/TMS 216.1

5.2.1 Ungrouted or partially grouted 

construction - The equivalent thickness Te

of an ungrouted or partially grouted 

concrete masonry assemblage shall be 

taken equal to the value determined by 

Eq. (5.2b)

Te = Vn/LH       (5.2b)

Vn, L, and H determined by ASTM C140

19

20



The decision to utilize this information is not within the purview of the MIM, and persons making use of this information do so at their own risk.  MIM 
makes no representation or warranties, expressed or implied, with respect to the accuracy or suitability of this information. MIM and its members 
disclaim liability for damages of any kind, including any special, indirect, incidental, or consequential damages, which may result from the use of this 
information.  This information is not to be interpreted as indicating compliance with, or waiver of, any provision of any applicable building code, 
ordinance, standard or law.  

ACI/TMS 216

5.2.2 Solid grouted construction 

 Equivalent thickness, Te, is the thickness 

of the unit determined in accordance with 

ASTM C140

ACI/TMS 216.1

5.2.3 Air spaces and cells filled with loose 

fill material
■ Equivalent thickness Te is the thickness of the unit 

determined in accordance with ASTM C140 when hollow 

concrete masonry units are completely filled:

 Sand
 Pea gravel
 Crushed stone or slag, ASTM 

C33 
 Pumice
 Scoria
 Expanded shale
 Expanded clay
 Expanded slate
 Expanded slag
 Expanded fly ash or cinders, 

ASTM C331

 Perlite, ASTM C549
 Vermiculite, ASTM C516
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ACI/TMS 216.1

Single Wythe Walls

Table 5.1a – Fire-resistance rating of concrete masonry assemblies

Aggregate Type

Minimum equivalent thickness Tea for fire-resistance 

rating, in. A,B

½ hr ¾ hr 1 hr 1 ½ hr 2 hr 3 hr 4 hr

Calcareous or siliceous 

gravel (other than 

limestone)

2.0 2.4 2.8 3.6 4.2 5.3 6.2

Limestone, cinders, or 

air-cooled slag
1.9 2.3 2.7 3.4 4.0 5.0 5.9

Expanded clay, expanded 

shale or expanded slate
1.8 2.2 2.6 3.3 3.6 4.4 5.1

Expanded slag or pumice 1.5 1.9 2.1 2.7 3.2 4.0 4.7

A.  Fire resistance rating between the hourly fire-resistance rating periods listed shall be determined by linear interpolation based 

on the equivalent thickness value of the concrete masonry assembly.

B.  Minimum required equivalent thickness corresponding to the fire-resistance rating for units made with a combination of 

aggregates shall be determined by linear interpolation based on the percent by dry-rodded volume of each aggregate used in the 

manufacturing the units.

Steel Columns 

Protected By 

Concrete Masonry
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ACI/TMS 216.1

5.6 Structural steel columns protected by 

concrete masonry 

■ Determine the fire resistance by using the 

following equation (5-6a):

R=0.401(Ast/ps)
0.7+[0.285(Tea

1.6/kcm
0.2)]

[1.0+42.7{(Ast/wcmTea)/(0.25p+Tea)}
0.8]

ACI/TMS 216.1

■ Fig. 5.6 – Structural steel shapes 

protected by concrete masonry
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ACI/TMS 216.1

Single Wythe Clay 

Masonry Walls
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ACI/TMS 216.1

6.2.5 Air spaces and cells filled with loose 

fill material
■ Equivalent thickness Te is the thickness of the unit when 

hollow clay masonry units are completely filled:

 Sand
 Pea gravel
 Crushed stone or slag, ASTM 

C33 
 Pumice
 Scoria
 Expanded shale
 Expanded clay
 Expanded slate
 Expanded slag
 Expanded fly ash or cinders, 

ASTM C331

 Perlite, ASTM C549
 Vermiculite, ASTM C516

ACI/TMS 216.1
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Steel Columns 

Protected By Clay 

Masonry

ACI/TMS 216.1
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Multi-Wythe 

Masonry Walls

ACI/TMS 216.1

5.3.2 and 6.3.3 Multi-

wythe walls

 Multi-wythe clay 

masonry walls with 

dimensionally 

dissimilar wythes

 Multi-wythe walls with 

dissimilar materials

 Continuous air spaces

R=(R1
0.59+R2

0.59+…+Rn
0.59+A1+A2+…+An)1.7
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Multi-Wythe Masonry

Given:

■ 8” CMU & 4” brick veneer

■ 50% solid

■ Equivalent Thickness = 3.81 inches

■ Normal weight 125 pcf

■ 33% sand

■ 33% gravel

■ 34% limestone

Answer:

■ Block = 1.74 hours

■ Brick =  1.00 hours

■ Fire Resistance = 5.37 hours

■ Fire Resistance Rating = 4.00 hours

Masonry Columns
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ACI/TMS 216.1

Masonry 

Beams/Lintels
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ACI/TMS 216.1

Movement Joints
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ACI/TMS 216.1

5.3.3 and 6.6 Expansion or contraction 

joints

 Shall be in accordance with Fig. 5.3.3

ACI/TMS 216.1

■ Fig. 5.3.3 – Expansion or contraction 

joints in masonry walls
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ACI/TMS 216.1

■ Fig. 5.3.3 – Expansion or contraction 

joints in masonry walls

NFPA 285
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GWDC

■ Generic Wall Design – Jan. 21, 2016

■Architectural

■Head  Details NFPA 285 Compliant 

NFPA 285 History

■ Energy crisis 1970 (OPEC – oil embargo)

■ Plastics industry encouraged the building 

industry to use foam plastic insulation

■ Proposal was rejected due to noncombustible 

requirements for types of construction

■ Society of the Plastics Industry was charged to 

design a test

■ UBC 1988 adopted the test method

■ UBC 1992 adopted an indoor test

■ In 1998 NFPA 285

Navigating Wall Assembly Fire Testing, DuPont Building Innovations, Barbara Horwitz-Bennett, Architectural Record, March 2013
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Beyond Foam Plastic Requiring

NFPA 285 Testing

■ International Building Code

 Exterior insulation finishing systems (EIFS) –

2000

 Metal composite materials (MCM) – 2003

 Fiber-reinforced plastics (FRP) – 2009

 High-pressure laminates  (HPL) – 2012

 Water-resistive barriers (WRB) – 2012

Navigating Wall Assembly Fire Testing, DuPont Building Innovations, Barbara Horwitz-Bennett, Architectural Record, March 2013

Foam Plastic Insulation

■ Rigid Board
■ Expanded polystyrene

■ Extruded polystyrene

■ Polyisocyanurate
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Foam Plastic Insulation

■ Open cell and closed cell spray applied 

or foamed-in-placed

Foam Plastic Insulation

■ Interior, exterior or in the cores
■ Single wythe walls
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NFPA 285 Test with Brick Veneer: Passed

DOW Building Solutions

NFPA 285 Test with Brick Veneer: Passed

DOW Building Solutions
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GWDC

GWDC
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GWDC

GWDC
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Fire Resistance 

Guide, FAQs, 

Table and Calculator

MIM Fire Resistance Wall Guide
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MIM FAQs, masonryinfo.org

NCMA TEK 07-01D Table 2
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NCMA Fire Calculator

Fire Resistance

Questions
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