Code Amendment Proposal Form
For public amendments proposed to the 2021 editions of the International Codes
Instructions: Upload this form and all accompanying documentation. If you are submitting your proposal on a separate
sheet, make sure it includes all information requested below.
All proposals must be received by July 23, 2021.

CONTACT INFORMATION
Name: Dale Statler, PE
Date: 7/23/21
Phone: 303-914-4329
E-mail: dstatler@wje.com
Organization: Building Dept Liaison Committee of Structural Engineers Association of Colorado
By signing below, I hereby grant and assign to City and County of Denver all rights in copyright I may have in any authorship
contributions I make to City and County of Denver in connection with this proposal. I understand that I will have no rights in any City
and County of Denver publications that use such contributions in the form submitted by me or another similar form and certify that such
contributions are not protected by the copyright of any other person or entity.

Signature:

AMENDMENT PROPOSAL
Please use a separate form for each proposal.
1) Code(s) associated with this proposal. Please use acronym: IEBC
If you submitted a separate coordination change to another code, please indicate which code:
Acronym
DBC-AP
DBC-xxxx
IBC
IEBC
IECC

Code Name
Denver Building Code–Administrative Provisions
Denver Building Code–xxxx (code) amendments
(e.g., DBC-IBC, DBC-IEBC)
International Building Code
International Existing Building Code
International Energy Conservation Code

Acronym
IFC
IFGC
IRC
IMC
IPC
DGC

Code Name
International Fire Code
International Fuel Gas Code
International Residential Code
International Mechanical Code
International Plumbing Code
Denver Green Code

2) Please check here if a separate graphic file is provided: ☐
Graphics may also be embedded within your proposal below.

3) Use this template to submit your proposal or attach a separate file, but please include all items requested below in your
proposal. The only formatting needed is BOLDING, STRIKEOUT AND UNDERLINING. Please do not provide
additional formatting such as tabs, columns, etc., as this will be done by CPD.
Code Sections/Tables/Figures Proposed for Revision:
502.4 Existing structural elements carry gravity load [Prescriptive Compliance Method, Additions]
503.3 Existing structural elements carry gravity load [Prescriptive Compliance Method, Alterations]
706.2 Addition or replacement of roofing or replacement of equipment [Work Area Compliance Method, Alterations Level 1]
805.2 Existing structural elements carrying gravity loads [Work Area Compliance Method, Alterations - Level 2]
1103.1 Additional gravity loads [Work Area Compliance Method, Additions]

Proposal:
Revise as follows:
502.4 Existing structural elements carrying gravity load. Any existing gravity load-carrying structural element for which an
addition and its related alterations cause an increase in the design dead, live or snow load, including snow drift effects, load
effects due to design gravity loads of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required
by the International Building Code for new structures. Any existing gravity load-carrying structural element whose vertical
load-carrying capacity is decreased as part of the addition and its related alterations shall be considered to be an altered element
subject to the requirements of Section 5.3.3. Any existing element that will form part of the lateral load path for any part of the
addition shall be considered to be an existing lateral load-carrying structural element subject to the requirements of Section
502.5.
Revise as follows:
503.3 Existing structural elements carrying gravity load. Any existing gravity load-carrying structural element for which an
alteration causes an increase in design dead, live or snow load, including snow drift effects, load effects due to design gravity
loads of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by the International
Building Code for new structures. Any existing gravity load-carrying structural element whose gravity load-carrying capacity
is decreased as part of the alteration shall be shown to have the capacity to resist the applicable design dead, live or snow load,
including snow drift effects, load effects due to design gravity loads required by the International Building Code for new
structures.
Revise as follows:
706.2 Addition or replacement of roofing or replacement of equipment. Any existing gravity load-carrying structural
element for which an alteration causes an increase in design dead, live or snow load, including snow drift effects, load effects
due to design gravity loads of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by
the International Building Code for new structures.
Revise as follows:
805.2 Existing structural elements carry gravity loads. Any existing gravity load-carrying structural element for which an
alteration causes an increase in design dead, live or snow load, including snow drift effects, load effects due to design gravity
loads of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by the International
Building Code for new structures. Any existing gravity load-carrying structural element whose gravity load-carrying capacity
is decreased as part of the alteration shall be shown to have the capacity to resist the applicable design dead, live or snow load,
including snow drift effects, load effects due to design gravity loads required by the International Building Code for new
structures.
Revise as follows:
1103.1 Additional gravity loads. Any existing gravity load-carrying structural element for which an addition and its related
alterations cause an increase in design dead, live or snow load, including snow drift effects, load effects due to design gravity
loads of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by the International
Building Code for new structures. Any existing gravity load-carrying structural element whose gravity load-carrying capacity
is decreased as part of the addition and its related alterations shall be considered to be an altered element subject to the
requirements of Section 805.2. Any existing element that will form part of the lateral load path for any part of the addition shall
be considered to be an existing lateral load-carrying structural element subject to the requirements of Section 1103.3.

Supporting Information:
Purpose: To resolve certain unintended consequences and oversights in prior revisions made between the 2015 and 2018 code cycles in the
name of consolidating and harmonizing the various “5 percent rule” provisions across the IEBC. These changes have resulted in an increased
burden on owners and their consultants working on existing buildings, have opened the door to certain outcomes that could actually decrease
structural safety, and provide better outcomes only in certain limited situations that are not applicable in Colorado.
Reasons: Review of documentation from the 2015-2018 code revision cycle indicates that the changes adopted in this cycle were made in a
good-faith effort to harmonize the various chapters of the IEBC on the topic of the “5 percent rule,” and the resulting language borrowed
features from each provision. There is no indication in the records that the proposed intent was to substantially deviate from the prior
application of the “5 percent rule,” but was rather to provide more clarity and consistency. However, the revisions have had several undesirable
effects:
1. As currently phrased, the “5 percent rule” now applies not only to overall combined gravity loads, but also to any one component
of the load, including “dead, live or snow load, including snow drift effects.” This change has the effect of imposing a much stricter
limit on what additions can be undertaken without demonstrating compliance with the requirements for new structures, particularly
for structures that carry significant live and/or snow loads. The 5% limit applied to dead load only for wood or steel structures can
be very small, requiring new structural evaluations where considering the longstanding criteria of 5% of total load would not.
2. The specific gravity loads enumerated in the definition, “dead, live or snow load, including snow drift effects,” are not
comprehensive. While less common, other forms of gravity load such as sliding snow, ice, rain, earth, and fluids may also be
relevant. As written, the definition requires no evaluation for increases of any amount to these loads. This proposal is to revert to
the more general language of the 2015 IEBC (and prior editions), which leaves it to the engineer to determine what gravity loads
are applicable.
Additionally, an unresolved oversight in both the original and revised language of the “5 percent rule” is that it refers only to the magnitude
of the applied loads. This has several drawbacks:
1. Changes to the distribution or locations of the applied loads are not addressed, which may have impacts on internal member forces
(e.g., a RTU moved closer to the center of a roof beam, increasing flexure; or closer to the end, increasing shear)
2. For some inelastic structures, changes to the character (but not the magnitude) of loads may have significant strength implications
but show up only on the capacity side (e.g., wood structures supporting sustained vs. transient loading, and epoxy anchors in
sustained tension.)
Therefore, “gravity load effects” is deemed to best capture the original intent and most desirable application of the “5 percent rule.” Load
effects are defined in the IBC as, “forces and deformation produced in structural members by the applied loads.” While deformations have not
traditionally been considered in the “5 percent rule,” we must acknowledge that internal member forces cannot develop without said
deformations, so their presence is implicit. Furthermore, it is the tendency of wood structures and epoxy anchorages to creep and accumulate
additional inelastic deformations under constant sustained loading that motivates us to attribute them a lower strength for such loads. Therefore,
“load effects” desirably captures and incorporates these behaviors into a definition that remains tied to loading, and that does not unnecessarily
undermine the simplicity of the rule by forcing practitioners to calculate stresses or assess changes in demand-to-capacity ratios.
The “5 percent rule” has long been applied by engineers to the combined design loads acting on a structure. This is consistent with similar
past and present “5 percent rule” provisions that apply to member stresses or demand-to-capacity ratios (e.g., IEBC 2021 506.5.1). Changes
to individual portions of the design loading are not as relevant or as descriptive as changes to the whole, and it is 5 percent changes to the
whole that have long been held in the Colorado region to constitute a significant change worthy of more detailed evaluation.
It should be noted that the Structural Engineers Association of California has included discussion and example problems in their publication,
Gravity Design for Rooftop Solar Photovoltaic Arrays (SEAOC PV3-2019) opining that the application of the IEBC 2018 and later version
of the “5 percent rule” results in better outcomes for certain older wood-framed structures in California. This is reportedly due to latent
deficiencies in old wood structures that have likely never seen more live load than they did during construction or reroofing, and that are now
being considered for installation of rooftop solar with real long-term loads displacing hypothetical live loads. However, this issue seems to be
isolated to coastal low-snow regions in which these older and potentially vulnerable structures have persisted without being tested by other
environmental loads. Such structures are judged to be uncommon in regions affected by significant seasonal snowfall, such as the Front Range
of Colorado. Therefore, while work is ongoing within the SEAC Existing Structures Committee and NCSEA to appropriately amend these
provisions at the national level while accounting for the needs and concerns of coastal practitioners, those discussions need not delay the
revision of this provision in Colorado to correct past oversights and effect a more rational and appropriate implementation of the “5 percent
rule.”
Substantiation: Excerpts from 2015-2018 Code Change Proposal and SEAOC PV3-2019 copied below.

Bibliography:
2015 International Building Code (2015 IBC)
2018 International Building Code (2018 IBC)
2021 International Building Code (2021 IBC)
Gravity Design for Rooftop Solar Photovoltaic Arrays (SEAOC PV3-2019)
EB18-16, ICC Committee Action Hearings, April 2016

Referenced Standards:
None
Impact:
Proposal will reduce the cost of construction by allowing more projects to qualify for the “5 percent rule” exception, consistent
with longstanding engineering practice in Colorado.

Note: Discuss the impact of this proposal in this section AND indicate the impact of this amendment proposal for each of the following:
• The effect of the proposal on the cost of construction:
☐ Increase ☒ Reduce ☐ No Effect
• The effect of the proposal on the cost of design:
☐ Increase ☒ Reduce ☐ No Effect
• Is the proposal more or less restrictive than the I-codes: ☐ More
☒ Less
☐ Same

Departmental Impact: (To be filled out by CPD staff)

Note: CITY STAFF ONLY. Discuss the impact of this proposal in this section AND indicate the impact of this amendment proposal for each
of the following:
• The effect of the proposal on the cost of review:
☐ Increase ☐ Reduce ☐ No Effect
• The effect of the proposal on the cost of enforcement/inspection: ☐ Increase ☐ Reduce ☐ No Effect

