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Alternate 

Materials 

IBC & IRC

Secrets of the Research for 
Alternate Building Materials

Instructor: Russell Thornburg

Wednesday am_3/13/2024

Russell Thornburg
507.413.2027
russell.thornburg1@gmail.com

Background:
Building Contractor  - 1984 to present

Building Inspector Technician  - 1997 - 2 years  

Field Inspector – 1997 - 2020

Residential Plans Examiner – 1997 – to present

Code Development Committee – started 2001

Instructor – 1998 - present 

Code Consultant – 2005 to present

Program Manager – Short Stint

INSTRUCTOR:

www.thornburgcodeservices.com 
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“Disclaimer”
• The opinions expressed in this presentation are the 

opinions of the presenter Russell Thornburg and do not 
represent the official opinion of the International Code 
Council (ICC) or that of the administrative authority of any
jurisdiction. As always, the Building Official of the 
Jurisdiction, County or State has the final authority.

• This presentation is used as a guideline for the instructor 
and no part of this work may be reproduced, distributed or 
transmitted in any form or by any means, including, without 
limitation, electronic, optical or mechanical, without advance 
written permission from Russell Thornburg and from those 
who gave Russell permission.
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“Disclaimer”

➔The text in this presentation does not necessarily represent actual 

code language.  The presented text may summarize, highlight or 

generalize the code section. Additional provisions or exceptions may 

be included in the actual code section.  References to the code 

sections are given for the purpose of verifying the complete 

provisions of the code section.

➔Participants of the code are responsible for reading, studying, 

(reading & studying) interpreting (attending code panels & 

discussions), and enforcing the code as directed by the 

administrators of their code. 
4 

“Do not Assume:”
• …that any picture in this presentation is in compliance of code, 

manufacturer’s listing etc…

• …that any product has been fully researched to the intent of the code

• …that any product that can be sold / purchased meets any code requirements

• …that any one product has been tested and meets the intent of any 
past/current adopted codes

• …that any product has been properly installed unless you have done a 
complete thorough research of that product through the manufacturer's 
installation instruction, approved acceptable tested listing, and have reviewed 
its current evaluation report requirements by approved testing agency.

In Reference to all: Materials / Products / Illustrations / Pictures and 

comments of this Presentation The Fine Print

• There are times when the code 
is vague or silent.

• You may get my opinion.

• You have yours! 

• We can disagree!

6

Bottom line: the AHJ
makes the final
interpretation.

mailto:russell.thornburg1@gmail.com
http://www.thornburgcodeservices.com/
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Today’s Agenda:

1. Define “Alternative”

2. Provide tools required to         
assess an alternative.

3. Discuss the processes used 
to approve alternatives.

4. Review a few alternates

7

What is an alternate, anyway?

• Building Material

• Design

• Method

• Equipment

• Anything that is not 
specified or addressed 
within code or any code.

• But may be found in 
Appendix 
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Why Alternates?

• Building codes always 
lags behind creativity…

• Product Development

• Architectural Design 
Practices

• Market Demands

9

Malls - Alternative Design until 1982

Administration 

Alternative materials, design and methods of 
construction and equipment.

• The provisions of this code are not intended to 
prevent the installation of any material or to prohibit 
any design or method of construction not specifically 
prescribed by this code…

10R104.11 Alternative materials

Administration

• …provided that any such 
alternative has been 
approved.

11R104.11 Alternative materials

Administrative - General

12R101.3 Intent Purpose IRC & IBC of 2021 

…The purpose of this code is to establish minimum requirements to safeguard the public 
safety, health and general welfare through affordability, structural strength, means of 
egress facilities, stability, sanitation, light and ventilation, energy conservation and safety 
to life and property from fire and other hazards attributed to the built environment, and 
to provide safety to fire fighters and emergency responders during emergency operations.  
2015 IRC

…The purpose of this code is to establish the minimum requirements to provide a 
reasonable level of safety, health and general welfare through affordability, structural 
strength, means of egress, stability, sanitation, light and ventilation, energy conservation 
and safety to life and property from fire and other hazards and to provide a reasonable level 
of safety to fire fighters and emergency responders during emergency operations.
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Prescriptive Assessment

• We need to assess       
the prescriptive 
requirements to     
derive intent.

• With intent we can     
find the performance 
equivalency.

13

• Prescriptive is where a specific requirement is established that uses 
language that allows for consistent application, most commonly a 
dimension. 

• Typically the only disagreement about a prescriptive provision is if there is any 
tolerance permitted when it is applied, such as a minimum guard rail height 
or corridor width. 
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Prescriptive v. Performance

• Performance is a much broader category, it can be a provision where 
there may be multiple solutions, it may not be quantifiable, it may be 
intended to give the building official the ability to establish the 
requirement, etc.

• A performance provision can often be viewed as having multiple acceptable 
solutions, as well as unacceptable, and the building official has greater 
responsibility in making an appropriate decision.

• The provisions for locks and latches are typically performance provisions.
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Prescriptive v. Performance Prescriptive v. Performance

• What is the difference 
between:

1. Prescriptive

2. Performance

16

Prescriptive Codes

• Generic occupancy groups 

• Employ fixed values

• Area

• Occupant capacity

• Cover buildings and systems

• Assume requirements describe 
acceptable risk
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Cookbook

Effective Use of the International Residential 
Code

• The IRC is a prescriptive-oriented (specification) code with some 
examples of performance code language. It has been said that the 
IRC is the complete cookbook for residential construction. 

• Section R301.1, for example, is written in performance language, but 
states that the prescriptive requirements of the code will achieve 
such performance.

18Page vii of the 2015 IRC, Effective Use
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R104.11 Alternative Materials, Design and 
Methods of Construction

19 19    

Fasteners for Preservative-Treated Wood

20

Incorrect Fasteners – Screws



Applicability

• Conflict: general and specific = specific

• Differences: code and referenced standards = code

• Where: specific and code = most restrictive shall govern

• When: code and standard violates listing = listing and 

manufacturer’s shall apply

21



102.1

R317.3.1vs.

Alternate Material

22

Right

AC-124 Rim Board sect. 1.4.3

I-Joist Acceptance Criteria

23

I-Joist AC 14

• References ASTM D 5055

• Structural Testing

• Web Material and adhesives

• Also:

• Hole Allowances

• Fire Resistance (optional)

• Insect Resistance (optional)

24

http://www.icc-es.org/Reports/index.cfm
http://www.icc-es.org/Reports/index.cfm
../../../../../../Topics/Anchor Bolts/ESR-2526 Wedge-Bolt 2017.pdf
http://www.cttech.us/
http://www.cttech.us/
http://www.icc-es.org/Reports/index.cfm?csi_id=577&view_details
http://www.icc-es.org/Reports/index.cfm?csi_id=577&view_details
http://www.icc-es.org/Reports/index.cfm?csi_id=577&view_details
http://www.icc-es.org/Reports/index.cfm?csi_id=577&view_details
../../../../../../Topics/Anchor Bolts/ESR-3794 Wedge Anchor 2017.pdf
../../../Topics/Fastener/Fastener Info/Tapcon/Coatings_ACQ 2010.pdf
../../../Topics/Treated Lumber/Arch Wood 3.6 NER 669.jpg
../../../ASTM/AC124 Rim Board Products.pdf
../../../../../Topics/ACCEPTANCE CRITERIA/AC14-I-Joist_Oct 2017.pdf
../../../../../Topics/ACCEPTANCE CRITERIA/AC14-I-Joist_Oct 2017.pdf
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How to obtain the report

25

Click
https://icc-es.org

26

1

2

3

Click on 1

Try again 

27 28

29

https://icc-es.org/evaluation-report-program/reports-directory 

Click on 
the product

Report 
number that 

is of 
interest.

30

https://icc-es.org/
Hyper Links/ESR-1153 Truss-Joist 2020.pdf
https://icc-es.org/evaluation-report-program/reports-directory
../../../Topics/Engineer Wood Products/I-Joist/ESR-1153 Wood I-Joist - 2017.pdf
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Is this the right report?

• Check for:

• Report Holder

• Subject

31

Check Report Holder - Subject

32

How many times
has this company 
changed names?

1
2
3
4
5

Will old report work with 
new business name?

Is this the right report?

• Check for appropriate 
code.

33

What do they look like?

34

Material Specifications

35

Bearing Assumptions

36

Hyper Links/ESR-1387 I-Joist 2021 Fastening.pdf
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Web Stiffeners

37

Hole Size and Placement

38

Minimum Distance From…

39

Fire Resistance

40

The provisions of this code are not intended to prevent the installation of any 
material or to prohibit any design or method of construction not specifically 
prescribed by this code, provided that any such alternative has been approved…

Alternative materials, design and methods 
of construction and equipment. R104.11

❖  The building official is responsible for determining whether a requested alternative provides the equivalent 
level of quality, strength, effectiveness, fire resistance, durability, and safety as required by the code.  In order 
to make that determination, the building official may require that test data or evaluation reports pertaining to 
the proposed alternative be submitted in order to make an informed decision about its use.

41

1300.0110 - DUTIES AND POWERS OF BUILDING OFFICIA 
Subp. 13.Alternative materials, design, and methods of construction and equipment.
The code is not intended to prevent the installation of any material or to prohibit any design or method of construction not specifically 
prescribed by the code, provided that any alternative has been approved. An alternative material, design, or method of construction 
shall be approved where the building official finds that the proposed design is satisfactory and complies with the intent of the code,  
and that the material, method, or work  offered is, for the purpose intended, at least the equivalent of that prescribed in the code in 
quality, strength, effectiveness, fire resistance, durability, and safety. The details of any action granting or denying approval of an 
alternate shall be recorded and entered in the files of the Department of Building Safety. The permit applicant may request written 

documentation of the denial, including the reasons for the denial.

Alternate Materials & Methods

➢…approved…may be used 
provided they meet the intent of the 
code and are the equivalent in:
➢ quality

➢ strength

➢ effectiveness

➢ fire resistance

➢ durability

➢ safety

42

Thermomass
www.Thermomass.com 

ESR 1746email

../../../Topics/Alternate Materials/THERMOMASS_Residential_Benefits (2).pdf
http://www.thermomass.com/
../../../../../../Topics/Alternate Materials/ESR-1746 Thermomass.pdf
../../../../../../Topics/Alternate Materials/ESR-1746 Thermomass.pdf
../../../Topics/Alternate Materials/Thermomass.doc
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Actual Evaluation

Submitted

Front Porch

43

Work exempt from permit

• Exemption from permit requirements of this code shall not 

be deemed to grant authorization for any work to be done in 

any manner in violation of the provisions of this code or any 

other laws or ordinances of this jurisdiction.

44R105.2  / MI - R408.30505

Example
1

2

3

4

5

6

7

8

9

10

11

12

45

Example

www.icc-es.org ESR 1190-09

ESR 1190-05

46

47

Example

www.icc-es.org NER-643*

48

http://www.icc-es.org/
../../../../../../Topics/Alternate Materials/Trex - ESR-1190 - 09.pdf
http://www.icc-es.org/
../../../../../../Topics/Alternate Materials/NER 643 Corrosion Fastners ACQ.pdf
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49

Example
www.icc-es.org

ESR 2442
50

51

R317.2.1 Required info

Alternate 
Material 

Evaluation

52

Fasteners for preservative-

treated wood shall be of hot 

dipped zinc-coated galvanized 

steel, stainless steel, silicon 

bronze or copper.  Coating 

types and weights for 

connectors in contact with 

preservative-treated wood shall 

be in accordance with the 

connector manufacturer's 

recommendations. In the 

absence of manufacturer's 

recommendations, a min. of 

ASTM A 653 type G185 zinc-

coated galvanized steel, or 

equivalent, shall be used.

Example

R317.3.1

53

How do I know the product I want to use meets the 

intent of the code:

1)   Code Book Listing

2)   ICC Report – www.icc-es.org

3)   Third party testing – meeting the intent of the code

4)   Verification – Acceptable Criteria Standards
http://www.icc-es.org/Criteria/index.cfm

5)   Check to see if the testing agency is accredited
http://www.icc-es.org/Labs/index.shtml 

6)   Review third party testing results not PR 

7)   Compare Acceptable Criteria Standards to Third 
      Party Report.

54

../../Hyperlink/PDF_2009 IRC/ESR-2442 RSS Screws Climatek Coating.pdf
http://www.icc-es.org/
../../../../../../Topics/Alternate Materials/RSS - ESR-2442.pdf
http://www.icc-es.org/
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Labs/index.shtml
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Suppler gave the information to the department  

55 56

57

AC 326

58

59

UI - 17

(Commodity Specification A, Special Requirement 4.2)

Excerpts

from the

test

60

../../../../../../Topics/ACCEPTANCE CRITERIA/AC326 3-1-2022.pdf
../../../../../Topics/Treated Lumber/AWPA 2017/UC4B - AWPA 2017/AWPA U1-2017 (UC-Desgn).PDF
../../../../../../Topics/Treated Lumber/AWPA 2017/UC4B - AWPA 2017/AWPA U1-2017 (UC-Desgn).PDF
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61 62

Excerpts
from the
test

63

RESULTS

The results of this testing are reported as an average weight loss and average visual rating 
using six replicates of each fastener for each of the treatment variables.  The results of this 

testing are summarized below.

Weight Loss Results

Fastener Average Percent Weight Loss by Treatment (Standard Deviation)

Untreated CCA-C ACQ-DDAC
ACQ-DDA 
carboquat

Unexposed 
Controls

PW9212; Gray 2-1/2" Screw
0.42

(0.079)

3.43

(0.071)

1.83

(0.073)

2.26

(0.186)

0.10

(0.072)

GDOG212; 2-1/2" Screw
0.97

(0.063)
1.63

(0.114)
0.91

(0.082)
1.77

(0.263)
0.02

(0.022)

MKX212; Green 2-1/2" Screw
0.80

(0.053)
2.20

(0.122)
1.53

(0.042)
2.32

(0.090)
0.04

(0.067)

PDM212; Gold, Zinc Plate; 2-1/2" Screw
0.70

(0.142)
2.17

(0.224)
0.60

(0.069)
2.28

(0.126)
0.02

(0.019)

LL358; Black, E-Coat + Clear Top Coat; 4" 
Screw

0.22
(0.064)

0.55
0.164)

0.34
(0.078)

0.41
(0.098)

0.16
(0.067)

8-FM-6 (Hot Dipped Galvanized 3/8” Lag 
Bolt)

1.70
(0.125)

2.33
(0.155)

1.23
(0.104)

2.10
(0.100)

0.28
(0.072)

9-FM-7 (Hot Dipped Galvanized 10d Nails)
2.77

(0.147)
1.59

(0.140)
3.05

(0.105)
1.25

(0.068)
0.04

(0.042)

The percent weight loss was calculated as follows:
% Weight Loss = ((Weight before exposure – Weight after exposure) / Weight before exposure) × 100

Excerpts from the 
test

64

Evaluation 

Waterproofing &  Damproofing

65

Foundation Waterproofing and Dampproofing

❑ Dampproofing of foundation walls is required 
where retaining earth and enclosing habitable or 
usable spaces below grade

❑ Masonry walls to be parged with at least 3/8 inch 
Portland cement

❑ Parging to be dampproofed by bituminous 
coating, acrylic modified cement, surface-
bonding mortar, or one of listed methods for 
waterproofing

❑ Concrete walls to be dampproofed by any listed
dampproofing or waterproofing materials

66

Is this alternate method?

R406
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R406.2 Concrete and masonry 
foundation waterproofing 

• Walls shall be water proofed in accordance with one of 
the following: 

67

1. 2 ply hot mopped felts                                                  
2. 55 pound roll roofing                                                         
3. 6-mil polyvinyl chloride                                              
4. 6-mil polyethylene                                                      
5. 40-mil polymer-modified asphalt                                
6. 60-mil flexible polymer cement                                  
7. 1/8 inch cement-based, fiber-reinforced, waterproof coating                                                      
8. 60-mil solvent-free liquid-applied synthetic rubber    Exception 

applies to ICF walls              

Foundation Waterproofing  - R406.2

•Requires dampproofing
or waterproofing for all 
concrete and masonry 
foundations that retain 
earth and enclose interior 
spaces and floors below 
grade.

68

Dampproofing/waterproofing

When a manufactured product, such as foundation dampproofing 
and foundation waterproofing is proposed to be used instead of the 
conventional bituminuous coating on the foundation wall,  the 
building official will need to verify compliance with the specific 
code requirements, and any national “standard” pertaining to the 
product.

The process of getting a product approved is the responsibility of the 
designer/builder, not the Building Official.  The Building Official 
may look for testing or Evaluation Service reports to determine 
compliance.

69

Dampproofing/waterproofing

The Building Official can consider (1) Evaluation Service 
Reports from any model code agency, (2)independent testing, or 
(3)any other source that provides the necessary data needed to 
verify compliance with the code and appropriate standards.

There are also standards established by American Society for 
Testing and Materials (ASTM) for dampproofing and 
waterproofing products.

70

Dampproofing/waterproofing

The International Code Council Evaluation Service, Inc. 
website  also lists the “ICC Acceptance Criteria.”

Acceptance criteria are documents developed by the ICC 
Evaluation Service as the basis for evaluating type of product, 
and establishing conditions of acceptance, when the product 
is not clearly regulated by existing codes and code related 
documents.

http://www.icc-es.org

http://www.icc-es.org/Criteria/index.cfm

71

Dampproofing/waterproofing

http://www.icc-es.org/criteria/pdf_files/ac29.pdf

AC29

72

http://www.icc-es.org/
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/criteria/pdf_files/ac29.pdf
../../../../../Topics/ACCEPTANCE CRITERIA/AC29_June 2011.pdf
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http://www.icc-es.org/criteria/pdf_files/ac29.pdf 

73
Pass  Fail

Published by Distributors

74

What’s missing?
154
96
1305 or 5385

Extra Test No.
562
412
1228

Dampproofing/waterproofing

http://www.icc-es.org/criteria/pdf_files/eg114.pdf  75

Dampproofing/waterproofing
http://www.icc-es.org/criteria/pdf_files/eg114.pdf

76

Listed or Unlisted???

77

Dampproofing/waterproofing
The Building Official needs to compare the 
“standards” or “acceptance criteria” or the 
“independent testing” of a product to the 
intended use of that product, and make the 
decision on whether to approve or not to 
approve a product.

78

http://www.icc-es.org/criteria/pdf_files/ac29.pdf
../../../Topics/ACCEPTANCE CRITERIA/AC29.pdf
http://www.icc-es.org/criteria/pdf_files/eg114.pdf
../../../../../Topics/ACCEPTANCE CRITERIA/EG114_Feb 2004.pdf
http://www.icc-es.org/criteria/pdf_files/eg114.pdf
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Foam Product

79
ICC-ES Report UL – ListingsESR 1961 BLIS.R13655
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Shall not be attached - Brick R507.2 & R703.8.3
American Wood Council - Deck

Collapse 

DECK



ESR 2202

81 82

83
http://www.pinfoundations.com 

84

../../../../../Topics/Foam Plastic/Aerosol Sprayed Foam/ESR-1961_2014.pdf
../../../../../Topics/Foam Plastic/Aerosol Sprayed Foam/UL Dow Chemical BLIS.R13655.pdf
../../../../../Topics/Foam Plastic/Aerosol Sprayed Foam/IMG_1565.JPG
../../../../../Topics/Foam Plastic/Aerosol Sprayed Foam/IMG_1575.JPG
../../../Topics/Deck/American Wood Council/Deck Guide by American Council - AFPA_DCA6.pdf
../../../Instructing/Hyperlink/Deck Collapse.flv
../../../../../Topics/Fastener/Fastener Info/Tapcon/Coatings_ACQ 2010.pdf
../../../../../Topics/Treated Lumber/Fastener Info/ESR 2202 Tapcon Oct 2017.pdf
../../../../../Topics/ACCEPTANCE CRITERIA/AC358 Helical Pile Systems Sept. 2017.pdf
http://www.pinfoundations.com/
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85 86

Notching and Boring
• Stud Shoes – A repair system for errant bored holes.

• Must be installed per mfr. requirements.

87

Notching and Boring

• Unapproved Stud Shoes

88

No listing

Home made

Ingenuity

89

This particular ES report for a 
thermal barrier product lists:

Name of product.
Description of product.
Application method.
Identification of product.
Evidence submitted.
And the “Findings,” which 
describes exactly how the 
product is to be installed.

90

../../../../../../Topics/Alternate Materials/Evaluation Reports/AC 336 Bering Pin Piers June 2016.pdf
../../../../../../Topics/Alternate Materials/Evaluation Reports/ESR 1895 Diamon Peir Dec 2017.pdf
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Short Cuts

91
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