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The purpose of the code

International Building Code, 2015

[A] 101.3 Intent. The purpose of this code is to establish the
minimum requirements to provide a reasonable level of
safety, public health and general welfare through structural
strength, means of egress facilities, stability, sanitation, ade-
quate light and ventilation, energy conservation, and safety to
life and property from fire and other hazards attributed to the
built environment and to provide a reasonable level of safety
to fire fighters and emergency responders during emergency
operations.
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Code of Hammurabi

¢ Babylonian empire (1754 BC)
e 282 laws, scaled punishment

e “.an eye for an eye, a tooth
for a tooth...”

e Specific provisions to
construction and contracts

@—w;sza—]:;m

Legacy codes

Early 1900s up to 1999

e Building Officials and Code Administrators
International (BOCA)
— The BOCA National Building Code

e Southern Building Code Congress International
(SBCCI)
— The Standard Building Code

¢ International Conference of Building Officials
— Uniform Building Code

@—w;sza—]:;m
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@ Wiscnsin

International Code Council (ICC)

Beginning in 2000 and currently

INTERNATIONAL
CODE COUNCIL

People Helping People Build a Safer World™

THE I-CODES

ICC Performance Code (ICCPC)

International Building Code (IBC)

International Energy Conservation Code (IECC)
International Existing Building Code (IEBC)
International Fire Code (IFC)

International Fuel Gas Code (IFGC)

International Green Construction Code (IgCC)
International Mechanical Code (IMC)

International Plumbing Code (IPC)

International Private Sewage Disposal Code (IPSDC)
International Property Maintenance Code (IPMC)
International Residential Code (IRC)

International Swimming Pool and Spa Code (ISPSC)
International Wildland-Urban Interface Code (IWUIC)
International Zoning Code (IZC)

@ Wiscnsin

I-code publication cycle

2000 edition
2003 edition

2006 edition
2009 edition

Three-year code development

and publication cycle

2012 edition
2015 edition
2018 edition
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Some background

Current code concept
* The |-codes are “model codes” developed by the
International Code Council (ICC)

e Model codes serve as the technical basis for state or
local code adoption

e The code provides the minimum legal requirements
for building construction...and operation

* The code is enforced by the “authority having
jurisdiction” (AHJ)

* The code can also provide a basis for construction
claims-related litigation

@ Wiscnsin

Code enforcement

'y
e Code official
e Construction litigation

@ Wiscnsin
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Legal considerations

“In most states, a building code violation is
considered to be evidence of negligence. In some
situations, a building code violation may be

considered negligence per se...”

--Stephen M. Phillips
Hendrick, Phillips, Salzman & Flatt

 wiscosic
Who is responsible?
e The building owner
e And, everyone else involved
 wiscosic
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AlA General Conditions

AlA A201 — General Conditions of The Contract for Construction

Article 3 Contractor

3.2.3 The Contractor is not required to ascertain that the
Contract Documents are in accordance with applicable laws,
statues, ordinances, codes, rules and regulations, or lawful
orders of public authorities, but the Contractor shall promptly
report to the Architect any nonconformity discovered by and
made known to the Contractor as a request for information in
such a form as the Architect may require.

@ Wiscnsin

AlA General Conditions

AlA A201 — General Conditions of The Contract for Construction

3.2.4 ...If the Contractor fails to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay the costs and
damages to the Owner as would have been avoided if the
Contractor had performed such obligations. If the Contractor
performs those obligations, the Contractor shall not be liable to
the Owner or Architect for damages ...for nonconformities of the
Contract Documents to... codes...

@ Wiscnsin
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So, it pays to know...

or, it can cost you if you don’t know.

Roofing-specific provisions

Discussed in this presentation
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International Building Code, 2015 Edition
i * Applicable to all buildings and

structures, excepts those
applicable to IRC 2015
* Roofing-related requirements:
* Ch. 10-Means of egress
* Ch. 12-Interior environment
* Ch. 13-Energy efficiency
* Ch. 15-Roof assemblies and
plojley - - . rooftop structures
s * Ch. 16-Structural design
* Ch. 20-Aluminum

/ « Ch. 22-Steel
Lm /" T to0e covmeit * Ch. 24-Glass and glazing
e—— « Ch. 26-Plastic

Significant roof requirements

International Building Code, 2015 Edition

e \Wind resistance

Fire classification

Installation requirements

Prescriptive requirements

Reroofing

@ Wiscnsin
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Wind resistance
International Building Code, 2015 Edition
Section 1504 — Performance Requirements

SECTION 1504
PERFORMANCE REQUIREMENTS

1504.1 Wind resistance of roofs. Roof decks and roof cover-
ings shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504 4.

1504.3 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 that
are mechanically attached or adhered to the roof deck shall be
designed to resist the design wind load pressures for compo-
nents and cladding in accordance with Section 1609.

1504.3.1 Other roof systems. Built-up, modified bitu-
men, fully adhered or mechanically attached single-ply
roof systems, metal panel roof systems applied to a solid
or closely fitted deck and other types of membrane roof
coverings shall be tested in accordance with FM 4474, UL
580 or UL 1897.

1609.5 Roof systems. Roof systems shall be designed and
constructed in accordance with Sections 1609.5.1 through
1609.5.3, as applicable.

1609.5.1 Roof deck. The roof deck shall be designed to

witwiud pressures determined in accordance

1609.5.2 Roof coverings. Roof coverings shall comply
with Section 1609.5.1.
Exception: Rigid tile roof coverings that are air perme-
able and installed over a roof deck complying with Sec-
tion 1609.5.1 are permitted to be designed in
accordance with Section 1609.5.3.

Asphalt shingles installed over a roof deck complying
with Section 1609.5.1 shall comply with the wind-resis-
tance requirements of Section 1504.1.1.

1609.5.3 Rigid tile. Wind loads on rigid tile roof cover-
ings shall be determined in accordance with the following
equation:

M, =q,C,bLL[10 - GC)] (Equation 16-34)
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SECTION 1603
CONSTRUCTION DOCUMENTS

1603.1 General. Construction documents shall show the size,
section and relative locations of structural members with
floor levels, column centers and offsets dimensioned. The
design loads and other information pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.8 shall
be indicated on the construction documents

1

o

1603.1.4 Wind design data. The following mformation
related to wind loads shall be shown. regardless of
whether wind loads govern the design of the lateral force-
resisting system of the structure:

Ultumate design wind speed, V. (3-second gust),
miles per hour (km/hr) and nominal design wind
speed, 7. as determined m accordance with Sec-
tion 1609.3.1

. Risk category.

. Wind exposure. Applicable wind direction if more

than one wind exposure 1s utilized.

. Applicable mtemal pressure coefficient.

. Design wind pressures to be used for exterior com-

ponent and cladding materials not specifically
designed by the registered design professional
responsible for the design of the structure, psf (kN
ur’).

Fundamental premise

Wind resistance > Design wind load

FM or UL rating > ASCE 7

UW-Madison--Low Slope Roofing Systems
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The fundamental concept
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Wind creates pressures/forces
on building elements

Basic wind speed

ASCE 7-10, Occupancy Category Il Buildings
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Pressure coefficients (GC )

Zona 2 (panimater)
GCp=18

Zone 3 {comer)
GCp= 2.8

' Zone 1(field) -
6C=10 .~
P

lllustration based upon ASCE 7-10, Fig. 30.4-2A (8 < 7° ); Effective wind area = 10 ft2

ASCE 7-10

Strength design method vs. Allowable stress method

e ASCE 7-10 is based upon the strength design
method

— Increased wind speeds on map
— Load factor of 1.6

* ASCE 7-10 allows for conversion of allowable
stress design (ASD) method:

ASD value = Strength design value x 0.6

e ASCE 7-05 and previous editions were based
upon the ASD method
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FM Loss Prevention Data Sheet 1-28

Wind Design (October 2016)

FM Global
Property Loss Prevention Data Sheets _1-28

Table 3. Roof Field Area (Zone 1) Uplift Design Pressure, p, for Exposure B, Flat or Gable Roof, © < 7°
(For 60 ft (18 m) < h < 80 ft (27 m), limited to h/w < 1); Enclosed Building
P =0.00256 K, K, K, V2 | [{GC,) — (GC,)] in pounds per f° (psf)
Enclosed Building; Roof Zone 1 (Field Area), Effective Wind Area 1 fo 10 fF;
K= 1.0; 2= h; (GC,) = - 1.0 for h <80 ft and (GC,) = - 1.4 for h = 80 fi; (GC,) = 0.18

Mean Basic Wind Speed, V. 3-sec gust, (mph)

Roof | <85 [ 80 [ 100 | 110 | 120 | 130 | 140 | 145 | 150 | 160 | 170 | 185

"f%’f Roof Field Area Uplift Design Pressure, p, Exposure B (psf)

0-15 15 17 21 25 30 35 241 43 a7 53 60 71
30 15 17 21 25 30 35 4 43 47 53 60 71
60 18 20 25 31 36 43 49 53 57 65 73 86
89 20 23 28 34 LAl 48 55 60 64 72 82 97
90 27 3 38 46 55 74 80 86 97 10 130
100 28 32 39 47 56 86 7 82 88 100 13 134
200 34 39 48 58 69 80 93 100 107 122 138 163
300 39 43 53 65 77 91 105 12 121 137 155 183
400 42 47 58 70 B84 98 114 122 131 149 168 199
500 45 50 62 75 89 105 121 130 139 158 179 | 212

T e H T

Roof Design Negative Pressure Multipliers Zones 1, 2, 3 for Flat and Gabled Roofs
Apply multipliers to pressure values in Tables 3, 4, and 5, as appropriate.
Mean Roof Height, h Roof Slope Enclosed Building Partially Enclosed Building®
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
h < 60 ft (18 m); and when 87 1.0 1.68 2.53 1.31 1.99 285
hw=1for60<h<390M(18| 7°<@<27° 0.92 1.59 2.36 1.23 1.91 267
<h<274m) 27° <0 =45° 1.0 1.17 1.17 1.31 1.48 1.48

FM Loss Prevention Data Sheet 1-29

Roof Deck Securement and Above-deck Components (April 2016)

FM Global
Property Loss Prevention Data Sheets

FM Global testing has shown that fastener placement on the msulabon board has a significant effect on the
ultimate strength of the assembly. For example, research conducted with 4 ¥ R4t 1.5in. (1.2m * 1.2
m % 34 mm) polysocyanurate insulation covered with a BUR showed a deamabe change in performance

simply by rearranging the fasteners on the boards. For both tests, the Erstening density was 1 Fastener per
1.78 f* (D.17 m®). Figures 6a and Gb show the fastener placement for each test

| 1] le|

" G"
12 + + b |—
+ * * —
+ + + + + +
+ + +
+ + -

Fig Galb. 4 x4 (1.2 x 1.2 m) msulabion boards secured with nine lastensrs per board.

The test of pattem Ba failed at 105 pst (5.0 kPa) by fracture of the insulation board. The test of pattem &b
faded at 160 psl (7 6 kPa) by screws pulling out of the deck

M il
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Comparing FM 1-28 to ASCE 7-05 and ASCE 7-10

Example: A manufacturing building located in New Orleans, LA. The building is an enclosed
structure with a low-slope roof system and a roof height of 33 ft. The building is located in

an area that is categorized as Exposure Category C.

Document Basic wind speed Design wind pressure (psf)
(mph) Zone 1 Zone 2 Zone 3
(Field) (Perimeter) (Corner)
FM 1-28
(without SF) 43 2 108
FM 1-28 V=120
(w/ 2.0 SF) 86 144 216
ASCE 7-05
(without SF) 38 63 9>
ASCE 7-05 V=120
(w/ 2.0 SF) 76 126 190
ASCE 7-10
Strength design Vurr = 150 >9 % 148
ASCE 7-10
ASD (without SF) 35 >9 89
ASCE 7-10 Vaso = 116
ASD (w/ 2.0 SF) 71 118 178

Design wind load determination

www.roofwinddesigner.com

Bioct Wind Darsignar  intnedied 15 Provios Laers with an sxiy-to-use

Design-wind loads are derived using the American Socsety of Orvil Ergines
nd. ecog

Lot for Buiddings and Othér Structures,” This stands:
Serverk 3 1P Lechnicsl Basis fos x

34 Wiesd Dirsigestr has be soped snd i maintared by

nis. appAcation i dvasable at io cost

Dessgrier can Ba drocted to 8

wparting Rosl

| T regmser for & new sccsunt chok Bare. 1F you sready hin an ac

Az s A
he Midwest Roofing Contractors Ausociation [MRCAY aed the North/East Roofing Contractoes Association [NER!

e e 1 mases o datarmining rool pyibime’ design wind lads
for many comencaly enccuntered BURkSng types that ane subject to Bulkting code comelisnce

rs [ASCE] Standard ASCE 7, "Misimum Design
! [T

kcciation (NACA], wit
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The NRCA Roofing Manual

2015 Manual (July 2016 update), Appendix A1-Wind uplift

Appandix A1~Wind Uplift

D R Ly —————TY
e

@ Wiscnsin

Fire classification

International Building Code, 2015 Edition, Sec. 1505-Fire Classification

Roof assemblies shall be tested and listed:
e Class A: Severe fire-exposure

Exceptions: Brick, masonry, exposed concrete deck;
metal shingles or sheets, tile or slate on non-combustible
decks; and copper or slate on non-combustible decks

e Class B: Moderate fire-test exposure

e Class C: Light fire-test exposure

TABLE 1505.1*"
MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

IA IB IIA | IIB | IIA | IIIB | IV | VA | VB

B B B c B Cc* B B C*

[Footnoted omitted for clarity]

15

November 28-29, 2017



The codes 16

Look for listing or certification marks

UL

®

APPROVED

@ Wiscnsin

Installation requirements

International Building Code, 2015 Edition, Sec. 1506-Materials

“...Roof coverings shall be applied in accordance with this
chapter and the manufacturer’s installation instructions....”

@ Wiscnsin
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Prescriptive requirements

e Deck

e Slope: 4" per ft., %&” per ft. for coal tar BUR

e Material standards: Typically ASTM standards
¢ Installation

@ Wiscnsin

International Building Code, 2015 Edition, Sec. 1507-Requirements for Roof Coverings

Reroofing

International Building Code, 2015 Edition, Sec. 1511-Reroofing
IBC’s previous editions: Sec. 1510-Reroofing

“...recovering or replacing an existing roof covering
shall comply with the requirements of Chapter 15....”

Exceptions:

e Roof slope: “positive drainage” instead of %4”per ft.

e Secondary roof drains: Not required

@ Wiscnsin
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NRCA “Industry Issue Update”

November 2016

@—w;sza—]:;m

International Residential Code, 2015 Edition

* Applicable to one- and two-family
dwellings and townhouses no
more than three stories in height

* Roofing-related requirements:

* Ch. 8-Roof/ceiling construction

INTERNATIONAL

Rescte 5o * Ch. 9-Roof assemblies
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Ch. 9-Roof assemblies

assemblies where:

@—w.‘sza‘—;;.'N

International Residential Code, 2015 Edition
e Ch. 9 closely mirrors IBC Ch. 15’s requirements
e Except IRC only requires fire classified roof

— Required by local ordinance
— Roof edge is less than 3 ft. from the lot line

2 01 5 INTERNATIONAL
Energy Conservation

Code’

o - T
J CODE COUNCIL
- eT——

IECC 2015:

Commercial buildings:

e All except “Residential
Buildings”
Residential buildings:

e One- and two-family
dwellings, multiple
single-family dwellings
and Group R-2, R-3 and
R-4 buildings three
stories or less

UW-Madison--Low Slope Roofing Systems
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Roof requirements:

e R-value

Roof reflectivity
INTERNATIONAL e Air retarder

Energy Conservation
Code

IECC 2015, Fig. C301.1-Climate zones

Fig. R301.1 (residential climate zones) is similar

Ny

N

Dry (B) Maist (A)

rarm=Humid
low White Line

Al of Alaska in Zone 7
excapt for the following
Boralghs in Zone B:

Bethel Morthwest Arclic

Dellingham Southeast Fairbanks

Fairbanks N, Star  Wade Hamplon

Mome Yukan-Koyukuk

Horth Slope 1

20
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Minimum R-value

IECC 2015: Commercial Buildings (Insulation component R-value-based method)

Climate Assembly description
zone Insulation Metal buildings Attic and other
entirely above deck
1 R-20ci (all other)
R-25c¢i (Group R
(Group R) R.38
R-25ci
R-19 + R-11LS R-38
(except Marine 4)
5 R-30ci R-38 (all other)
R-49 (Group R,
Marine 4)
6 R-25 + R-11 LS
7 R-49
5 R-35ci R-30 + R-11 LS

ci = Continuous insulation; LS = Liner system

Comparison of IECC’s various editions

Commercial Buildings (Insulation component R-value-based method)

Climate Zone IECC 2006 IECC 2009 IECC 2012* IECC 2015*
R-15ci R-20 ci
2 ) R-20 ci .
R-15 ci R-25 ci
3
4 R-20ci
5 . R-25ci R-30ci
R-20 ci
6
7
8 R-25 ci R-25 ci R-30 ci R-35ci

* Applies to roof replacement projects
ci = continuous insulation
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Reflectivity

International Energy Conservation Code, 2015 Edition (Commercial)

C402.3 Roof solar reflectance and thermal emittance. Low-sloped
roofs directly above cooled conditioned spaces in Climate Zones 1,

2 and 3 shall comply with one or more of the options in Table
C402.3.

Exceptions: [Refer to earlier “Cool and Green Roofs” presentation]

TABLE C402.3
MINIMUM ROOF REFLECTANCE AND EMITTNCE OPTIONS

Three-year solar reflectance of 0.55 and
3-year aged thermal emittance of 0.75

Three-year-aged solar reflectance index of 64
[Footnotes omitted for clarity]

 wiscosic

Aﬁ]’\ Solor Reflectance:
|| || the froction ‘_Jf solor Thermal Emittance:
{ || enengythatis the rekoive obilty of
teflected by the roof the roof surface to
radsate obsorbed heot

Some heot is absorbed by the roof
and tasferred to the building below

Courtesy of the Cool Roofs Rating Council
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Definitions

Solar reflectance: The fraction of solar flux
reflected by a surface expressed within the range
of 0.00 and 1.00.

Thermal emittance: The ratio of radiant heat flux
emitted by a surface to that emitted by a black
body radiator at the same temperature expressed
within a range of 0.00 to 1.00.

@ Wiscnsin

Definitions — cont.

Solar reflectance index (SRI): The relative steady-
state surface temperature of a surface with
respect to the standard white (SRI = 100) and
standard black (SRl = 0) under standard solar and
ambient conditions.

--ASTM E 1980

@ Wiscnsin
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International Energy Conservation Code, 2015 Edition (Commercial), Sec. C402.5

“A continuous building envelope air barrier shall be
provided throughout the building envelope....” (Except 2B)

Air barriers

Test methods:

e Whole building: Not greater than 0.40 cfm/ft3
e Assembly: Not greater than 0.04 cfm/ft3
e Material: Not greater than 0.004 cfm/ft3
— Deemed to comply: BUR, MB, adhered single ply and SPF

Air barrier not required in reroofing projects unless also
recladding (IECC 2015 only: Sec. C502.4)

@ Wiscnsin

Guidelines for Air Retarders
in Roof Assemblies

Ch. 1: IECC and ASHRAE
Ch. 2: Industry research
Ch. 3: Recommendations

UW-Madison--Low Slope Roofing Systems

November 28-29, 2017



The codes

UW-Madison--Low Slope Roofing Systems

25

International Fire Code, 2015 Edition

—

2015 wremanons:

Fire Code’

Applicability:

» Structures, facilities and
conditions

* Existing conditions and
operations

Roofing-related provisions

International Fire Code, 2015 Edition

@ Wiscnsin

Sec. 303-Asphalt kettles

Sec. 317-Rooftop gardens

Sec. 605.11-Solar photovoltaic systems
Sec. 905.3.8-Rooftop gardens

Sec. 3317-Safeguarding roofing operations

November 28-29, 2017
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International Plumbing Code, 2015 Edition

[

INCLUDES.
g o

* Applicable to all plumbing
systems, except those
applicable to IRC 2015

* Roofing-related
requirements:

* Ch. 11-Storm drainage

2 O] 5 INTERNATIONAL

Plumbing Code"

. INTERNATIONAL
CODE COUNCIL

s
116 et e e B 1 P

Ch. 11-Storm drainage

Changes incorporated into IPC 2015

Sec. 1101.7-Roof drainage

e Design based upon maximum possible water depth;
assume drains are blocked.

e [Sec. 1105.2-Roof drain flow rate] Based upon head
of water above the roof drain.

Sec. 1103-Traps

e Leaders and storm drains connected to a building
sewer system shall not be required to be trapped.

@ Wiscnsin
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Ch. 11-Storm drainage

Changes incorporated into IPC 2015
Sec. 1101.6-Size of conductors, leaders and storm
drains

e Design roof drainage based on flow rate of roof
drain, Table 1106.2-Storm drain pipe sizing (gpm)
and Table 1106.3-Vertical leader sizing (gpm)

e Design gutters based upon flow rate from the roof
surface, Table 1106.6-Horizontal gutter sizing (gpm)
and Table 1106.3-Vertical leader sizing (gpm)

@ Wiscnsin

How do you deal with alternatives to what
is permitted by the Code...

@ Wiscnsin

UW-Madison--Low Slope Roofing Systems
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Alternative materials, design and
methods of construction and equipment

e |[BC 2015, Sec. 104.11

IRC 2015, Sec. R104.11

|IECC 2015, Sec. C102.1 and Sec. R102.1
IFC 2015, Sec. 104.9

IPC 2015, Sec. 105.2

@ Wiscnsin

Professional Roofing, June 2008

—

Other options

UW-Madison--Low Slope Roofing Systems November 28-29, 2017
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ICC/NIBS survey

NTERNATIONAL
CODE COUNCIC

THE FUTURE OF
CODE OFFICIALS

Results and Recommendations
from a Demographic Survey

F i National Institute of
W PUILDING SOENCES
AUGUST 2014 e

@—w.‘sza‘—]:;.'N

A typical code official

e Between the ages of 55 and 64
e Ajurisdiction employee (rather than third-party provider)

e Works in a one- to nine-person jurisdiction, less than
75,000 in population

e Earns between $50,000 and $75,000 (mean 2012 salary
was $51,017 according to the U.S. Census Bureau)

e Has 26 to 35 years of experience in the building industry,
but only five to 15 years as a code official

e Entered the code profession in their 30s; held one to
three prior jobs; first job was as a tradesperson

@—w.‘sza‘—]:;.'N
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A typical code official - continued

May possess a bachelor’s degree (27 percent), or have no
additional education beyond high school (25 percent)

If they hold a bachelor’s degree, it is probably in
engineering, but it could be in management, accounting,
finance, etc.

Holds a professional license, certificate, certification or
other credential

Current role is as a inspector, plan reviewer or
department manager; possibly all of these roles

Expect to leave the profession in the next five to 15 years.

@ Wiscnsin

Professional Roofing, March 2015

Pages 54-60
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@ Wiscnsin
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Code compliance is becoming increasingly
challenging and presents significant liability risks

@ Wiscnsin

Consider joining ICC...

INTERNATIONAL
CODE COUNCIL

People Helping People Build a Safer World™

Eaae
—— i

Membership categories:
e Corporate member: $400 (complete collection)
 Building safety professional member: $150 (1 code)

@ Wiscnsin
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

N RCA Rosemont, lllinois 60018-5607

(847) 299-9070
mgraham@nrca.net
www.nrca.net

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
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