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Code Updates

215t Century Codes & Standards

What has changed in the last 25 years?
0 Codes are prescriptive & easier to understand
O Legacy codes were based on passive fire protection
O Fire protection codes are now active rather than passive
O Framing is lighter, connections are stronger
O Houses are tighter
0 Major energy code changes, Green Building

0 New technologies
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Different Types of Inspectors

« Code enforcement inspector: Typically looking at unpermitted work. Usually requires
compliance with current code for such work. May issue citations and fines.

« Jurisdictional building inspector: Inspecting permitted work during the course of
construction. May issue correction notices.

« Home inspector: Inspecting for safety and habitability using criteria that a “reasonably
prudent home inspector” would apply. This can include issues based upon standards
such as past, current, or future codes. Home inspectors look at the condition of aging
components. They present their findings in a written report.
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Life Cycle of a Project

O Permit application & plan submittal
U Plan review

O Permit issuance

O Inspections

U Completion

U Cof Oissued
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Real Life

Q Start project

O Get turned in to Code Enforcement by angry neighbor

Q Lie to building department about what is new vs. existing

O Draw plans on scratch paper

O Complain that building department is not homeowner-friendly

O Eventually have permit issued as “owner builder” without insurance
O Begin war of attrition with inspectors

O Eventually get signed off

Q Tell home inspector that everything was approved

Q Tell buyer that home inspector is wrong about everything

Frme of (Ll el
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May 11, 2022

Home Inspectors and Codes

From the introduction to the International Residential Code:

The purpose of this code is to establish 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.

CoDEd
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Virginia Residential Code Amendments

O Accessory structures up to 256 sq. ft. without permits
O Screens required at doors and windows

0 Landings 8% in. below top of threshold, stair risers 8 in. treads 9 in.

O Child fall protection not required if > 18 in. above finished floor

Q Fire extinguisher required if building not sprinklered

O Prescriptive bracing for floor plans of skewed rectangles

O Drip edge not required for asphalt shingles

U Uses IRC Energy Code

U Replacement appliances require chimney inspection

O Fire protection of floors not required
https://codes.iccsafe.org/content/VRC2018P2
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Virginia Residential Stairs
9 p
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IRC Stairs
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/ 15% more footprint for
/ stair between floors
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Drip Edge

Edge Flashing

Underlayment

laps over drip z:ke

flashing; rake flagﬁ'n

edge flashing ing

laps over o
underlayment. Min 2 in.

d Drip edge flashing

Min 4 in. below sheathing

Fire Protection of Floors

vl

Fire Protection of Floors

Manufactured I-joists
} Fireblocking

Min Y2-in. gypsum board,
%-in. wood structural panel,
or equivalent material

Ducts, piping & wires
may penetrate floors.

13

14

Example of a Virginia Code Amendment

CHAPTER 15
EXHAUST SYSTEMS

SECTION M1501
GENERAL

M1501.1 Outdoor discharge.
The air removed by every mechanical exhaust system shall be discharged to the outdoors in accordance with Section M1504 3. Air
shall not be exhausted into an attic, sofft, ridge vent or crawl space
Exception: Whole-house ventilation-type atic fans that discharge into the attic space of dwelling units having private attics
shall be permitted.
M1501.2 Transfer air. i
Air transferred from occupiable spaces other than kitchens, baths, and toilet rooms shall not be prohibited from serving as makeup
air for exhaust systems. Transfer openings between spaces shall be of the same cross-sectional area as the free area of the
makeup air openings. Where louvers and grilles are installed, the required size of openings shall be based on the net free area of
each opening. Where the design and free area of louvers and grilles are not known, it shall be assumed that wood louvers will have
25 percent free area and metal louvers and grilles will have 75 percent free area.

CODE o GHECK

15
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Example of a Virginia Amendment

M1602.2 Return air openings.
Return air openings for healing, ventilabon and air-conditioning systems shall comply with all of the following.

Openings shall not be located less than 10 feet (3048 mm) measured in any direction from an open combustion chamber
or draft hood of another appliance located in the same room or space.

2. The amount of return air taken from any room or space shall be not greater than the flow rate of supply air delivered 1o
such room of space.

Retum and transfer openings shall be sized in accordance with the appliance or equipment manufacturer's installation
instructions, Manual D of the design of the registered design professional

Retur air shall not be taken from a closet, bathroom, toilet room, kitchen, garage, mechanical room, boiler room, fumace
f0m or unconditioned atfic

Exceptions:
1. Taking retur air from a kitchen is not prohibited where SUCh return air openings serve the kitchen only, and
are located not less than 10 feet (3048 mm) from the cooking appliances
2 Dedicated forced-air systems serving only the garage shall not be prohibited from oblaining return air from the
garage
5. For other than dedicated HVAC systems, retum air shall not be taken from indoor swimming pool enclosures and
associated deck areas except where the air in such spaces is dehumidified,
6 Taking return air from an unconditioned crawl space shall not be accomplished thiough a difect connection 1o the retum
side of a forced-air furnace. Transfer openings in the crawl space enclosure shall not be prohibited.
7. Retum air from ane dwelling unit shall not be discharged into another dweling unit
Exception: The retum air within a fwo velling constructed without fire separations in accordance with
Exception 3 of Section R302 3 shall be permitied to discharge into either dwelling unit

Smoke & CO Alarms

A small change in the codes (beginning with the 2015 IRC) says that
smoke alarms must also comply with NFPA 72...

17

18

Smoke & CO Alarm Locations

Smoke alarm = @ Bedroom ltcgn
@
CO alarm = | KAt
&) e
g
Bedroom with &
Fireplace e Distances
@ | shown are
@ minimums.
£ Bathroom
s with Tub or
\/ Shower
-
Fireplace
Bedroom *-

Nuisance Sources of Alarm Activation

Horizontal Distances from Cooking Appliances 22 NFPA 72

[ Prior to 1/1/23, if 10 ft. — 20 ft., either photoelectric, or hush button, or

listed per UL 217 8" or newer edition or UL 268 7" edition for resistance

to common nuisance sources from cooking F18J[2) 29.11.3.4(4)(a)
[ After 1/1/23, if 10 ft. — 20 ft., above listing mandatory F18[[1] _29.11.3.4(4)(b)
[ If <10 ft. would prohibit placement of reqd alarms, radial

distance of 6 ft. OK prior to 1/1/23 w/ photoelectric, or if

listed as above. After 1/1/23, listing is mandatory Fis@__ 29.11.3.4(5)%

19
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Code Updates

Smoke Alarm Placement

MOUNTED ON SLOPED
OR PEAKED CEILING

MOUNTED ON WALL

Min 4 in.
iMin . Max12in.| y

Alarms must be kept out of
corners that smoke will not
reach as quickly as the rest of
the ceiling.

21

CSST

O Why “yellow” CSST?

Q Installer qualifications?

U How real are the issues?

4 Size

O What do the codes say about it?

May 11, 2022

23
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22
Improper Bonding
From Ben Hendricks web site:
https://abihomeservices.com/csst-installation-bonding-requirements/
CODE o CHECK
24
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CSST Fittings

May 11, 2022
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CSST in Virginia

02411.2:1 (310.2:1) Poin

ance wih NEPA 70

CODE of CrECK

Arc-Resistant Jacketed CSST

CHAPTER 24 FUEL GAS
G2411.3 (310.3) Arc-resistant CSST.
This section applies to corrugated stainless steel tubing (CSST) that is
listed with an arc-resistant jacket or coating system in accordance with
ANSI LC1/CSA 6.26. The CSST shall be electrically continuous and
bonded to an effective ground-fault current path. Where any CSST
component of a piping system does not have an arc-resistant jacket or
coating system, the bonding requirements of Section G2411.2 shall
apply. Arc-resistant-jacketed CSST shall be considered to be bonded
where it is connected to an appliance that is connected to the appliance
grounding conductor of the circuit that supplies that appliance.

26

27
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This slide has everything the NEC says about CSST:

28
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DCA 6

Design for
Code Acceptance (6 |

30

DECK _
CONSTRUCTION

Based on the 2021 International Residential Code®

o
~f )

Glenn G.A. Mathewson, MCP

Available at
deckcodes.com

31

NOVA ASHI

Decks — IRC Updates

0 Updated table for deck post footings

0 Updated and expanded table for deck post height

U Updated and expanded table for max deck beam span

O Updated and expanded table for max joist span

O New calculation for “effective joist span”

O Table for joist spacing now factors single versus multiple span
O New section on guards

32
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Decks, Balconies & Elevated Walking Surfaces Ledger Bolt Spacing

TABLE49  DECK LEDGER CONNECTIONS TO BAND JOIST # T507.9.1.3(1)
Joist Span (ft) [] 8 10 12 14 16 18

ion Details On-center Fastener Spacing (in)
s 30 [23 18| 18] 13 1| 0

U Previous code (IRC) assumed a 40 psf live load for decks.

0 IRC & DCA-6 tables for beams, joists, and decking were based on 40 psf.
QO The 2022 IRC includes tables for 50, 60, & 70 psf snow load.

33 34

Decks, Balconies & Elevated Walking Surfaces

507.2.1 Wood must be pressure treated or naturally durable.
Field cut notches, ends, & holes must be field treated.

507.2.3 Fasteners connectors G185, stainless, etc.

507.2.3 Flashings corrosion-resistant

Wood decking min 1% in. (net dimension — not nominal)

All Wood must be preservative treated (PT) or naturally durable (NDW)
Fasteners and Connectors must be corrosion-resistant
Plastic/composite deck systems per their ICC Evaluation Report

(No changes here)

35
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Staggered Bolts in 2 Rows

37

Deck Ledgers

Ledger Bolts
o‘lz in. lag screw o /2 in. bolt /2 in. bolt connection
connection connection w/ spacer washers or

1 in. sheathing

Flashing

WRB laps | laps over

over
flashing.

Tips of lag
screws must

fully extend Band

past inside joist

face of band

joist See Table 507.9.1.3(1) and F81 for bolt placement

39
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May 11, 2022

How Not to Attach Ledgers & Beams

38

Deck Ledgers

Ledger Bolts
2 in. lag screw /2 in. bolt /2 in. bolt connection
O o Oumse O

/ spacer washers or Ledger Bolt Placement
i

Fasteners siaggered in two rows

2in. min

2x8:5% in.min °

2%10: 6V in. min ;

2%12: 7V in. min H 5"”"“
Yo

o, e
2in. min —

Spacing per lelt 5079.1.3(1)

a% Log screws or bolts ‘ min

Yain.

See Table 507.9.1.3(1) and F81 for bolt placement

40

Page 10



Code Updates May 11, 2022

If ledger connection not verifiable, Deck Lateral Connections
independent support required

SHEATHING
SIDING

FLASHING FOR
ey WATER TonTheSS

FLOOR SHEATHING NAKLSNG AT DECKING
TERTO

e
& MR ON CEN
J0RST WITH HOLD-DOWN

APPROVED JOIST HANGERS.

2x LEDGER WITH FASTENERS
IMACCORDANCE WITH TABLE RS07.2

DEVICE MIN 750 LB. CAPACITY

O CENTER OF TOP PLATE. STUDS. OR HEADER.

CODE of CHECK CODE o CHECK
41 42
Guards Deck Guards (new IRC section)
2018 IRC 2021 IRC
R507.10.1 Support of guards. Where guards are supported on deck framing, guard loads shall
Guard . . . L
2200 Ibs out and down be transferred to the deck framing with a continuous load path to the deck joists.
Ibs all
gﬁgcﬂf,"‘l R507.10.1.1 Guards supported by side of deck framing. Where guards are connected to the

Handrail interior or exterior side of a deck joist or beam, the joist or beam shall be connected to the

200 Ibs any direction . . . . . . .
adjacent joists to prevent rotation of the joist or beam. Connections relying only on fasteners in

end grain withdrawal are not permitted.
R507.10.1.2 Guards supported on top of deck framing. Where guards are mounted on top of the
decking, the guards shall be connected to the deck framing or blocking and installed in
accordance with manufacturer’s instructions to transfer the guard loads to the adjacent joists.
R507.10.2 Wood posts at deck guards. Where 4-inch by 4-inch (102 mm by 102 mm) wood
posts support guard loads applied to the top of the guard, such posts shall not be notched at the
connection to the supporting structure.

Guard or
handrail

43 44
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Deck Guards (new section)

mmmmm ntoned

45
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© Google Earth

May 11, 2022
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N o Ventl Iatl?_!l, CCoO P I'Ob Stucco Soffit | T Water-resistive membrane
- ! Sheathing

Casing bead of
vertical surface
min. Vs in. below
bead on horizontal
surface so as to
form a drip edge

Casing beads secured at max. 7 in. intervals
©2016 Code Check

49 50

Foundation Waterproofing — 2021 IRC Cripple Walls — 2021 IRC change

0 602.9 Exterior cripple walls < 14 in. shall be continuously sheathed on one side ...
or shall be constructed with solid blocking.

6 mil poly no longer allowed
as a dampproofing or
waterproofing material.

Two-ply hot-mopped felts.

Fifty-five-pound (25 kg) roll roofing.
Forty-mil (1 mm) polymer-modified asphalt.
Sixty-mil (1.5 mm) flexible polymer cement.

Graphicfrom Significant
Changes in the 2021 IRC.
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Sill Plate & Bolt Distances

Min of 7 bolt Anchor Straps
diameters

max. 12 in.
Eio;"(lim ’ﬁ' | sau:fs slltl,lc;;:‘t; in middle
Spacing

max.
6 ft.oc.

MAB15

Drill a %" ¢ hole
2x4 or 2x6 sill plate

Min 2x sill (3x siff ~ Min. 7 in. i
may be required per ~ @mbedment
design) in concrete or | =
grouted CMU | ﬁg‘i =20
Plate washers required in 9
SDC D & SDC C. townhouses.

Slotted plate washers OK if

round washer added

Min 2 bolts
per sill
plate

Holes for bolts min. /az in. max. /16 in. larger than bolt.
(NDS section 12.1.3.2)

CODs o CHECK

53 54

Anchor Straps Anchor Bolt Templates — IRC 2021 Change

! . 403.1.6 — Anchor bolts shall be permitted to be located while concrete is still plastic and
MASA/MASAP sill plate connectors installed %" from edge bef ith t... Directl tradicts ACI 318
The may ith the sill plate set in from the edge of the concrete by %" or less and the MASA/ efore I as set... irect ycon radicts

Mmpsmmm“mmtmmmmmmmmmmmmtm% maximum offset to the sill plate. When this
oceurs, the allowable loads in the Fy direction for Standard Installation (Detail 8) and One-Leg-Up Installation (Detail 10) may be used.
Anchor Bolt Holder
When the sill plate is set out and overhangs the concrete edge by 1" or less and the MASA/MASAP is attached such that the portion above
the concrete neads to be bant cut away from the concrete, use the allowable loads for Two-Legs-Up Installation.
- bol

boerd Section view

T

\JJ_)_4 J urJE '

CODE A CHECK
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Roof Rafters — 2021 IRC Change

When a roof does not have the ceiling or rafter ties otherwise

required by this code, the ridge shall be designed as a beam.

Rafter Ties & Collar Ties
2018 IRC:

Collar tie
____Ainupper 1/3)
Rafter tie
(in lower 1/3)

Rafter ties on

Ceiling joist

every rafter

|

When ceiling joists do not form a continuous tie batween rafters,
rafter ties must be installed. The height of the rafter tie (He)
determines the adjustment factor in T19 that is applied to the

allowable rafter span in T22 & T24. 2018 Code Check
TABLE 19 RAFTER SPAN ADJUSTMENT FACTORS [T802.5.1]
HC/HR Adjustment HC/HR Adjustment
113 0.67 iis 0.83
4 0.78 6 0.90

2021 IRC:
Rafter tie
spacing max
24in.o..c.

May 11, 2022

Escape & Rescue Openings — 5 New IRC Rules

TABLE 1 ESCAPE & RESCUE: MIN HEIGHT & WIDTH REQUIREMENTS TO MEET REQ'D 5.7-SQ.-FT. OPENING SIZE (SQ. INCHES)
Wadth | 20 |20'A] 21 [21'h| 22 |22'a) 23 [23') 24 |24'n| 28 |28'A| 26 [26'%] 27 (27'A] 20 |20%) 20 |20'| 30 [30'A] 31 |31'] 32 [32'a] 33 [33%| 34
Hegre| a1 | 40 [awa] a8 [37's[36' 3% | 35 [a'n]59'n] 33 [32'] 31 [ 31 [30%] 30 [2wa] 20 [20's] 28 [27'a] 27 [26'a]26%] 26 [2s'] 25 [24a] 24

TABLE 2 [ESCAPE & RESCUE: 5.0-5Q.-FT. OPENING: GRADE-FLOOR OPENINGS ONLY (SQ. INCHES)

Wisth | 20 |20% | 21 |21% | 22 [22% | 2 |20% | 24 |24% | 28 | 28% | 28 | 2% | 27 |27 | 28 |20 | 20 |20 | %0
Weight | 38 [ 38 [aan[sah| 3 [ 3 [ah| 91 | %0 [2vh [ 20 [0k | 2 [2h | 27 |2eh] 2 [k | 28 [2an| 24

ar 4

31021
T 3102.1X

BASEMENT

211RC
3104
3104.1
31042
31042
310.4.1X
31042142
310421

) 31044
31043

57

Escape & Rescue Openings

1. Path under deck must be 36 in. wide to yard or court
2. Window fall prevention devices per ASTM F2090 max 70 in. AFF

4. Bottom of clear opening max 44 in. AFF F1
5. Steps min tread depth 5 in. max riser height 18 in.

3. 4.0 sq. ft. OK for replacements, min height 22 in., min width 20 in.

58

Escape & Rescue under a deck or cantilever

3 ft. high opening must also be a minimum
of 36 in . wide to a yard or court.

Graphic from Deck Construction based
on the 2021 1RC by Glenn Mathewson

59
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4. Replacement Windows, Additions

Now amsegancy.
‘escage wnd
rescus widow

5. Steps Instead of a Ladder

Area il -

[T [o—
fe
asqn ff| |8
st e H
== |
s i
=
Basomont addton wih requined Fiulel Soar
TN WBLA0E NG FBCUD OCR ‘Reduced opening dimensions for

Gamiction et CoDg o CrEcy
61 62
Landings Bathroom Ventilation

Site Grading e e
5 o N » 303.3 Bathrooms, toilet rooms, & similar req ventilation.

» Openable windows were once considered acceptable — now OK only for
toilet rooms.

» Does a windowless toilet room require a fan?
(yes, per R303.3 & its exception, no per ASHRAE 62.2.)

5% slope (arads, landings) * Window operation is not a substitute in rooms containing a tub, shower,
or tub/shower combination

*  Minimum local exhaust rates 50 cfm intermittent 20 cfm continuous
» Exhaust air from the space shall be directly to outdoors

63 64
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ANSUASHRAE Standard §1.1-
s S4ADRAL Sammtrs 4

e Seamtrrd 2.3
b AN ALRAE bdanda b = A |

Ventilation and
Acceptable

Indoor Air Quality in
Residential Buildings

May 11, 2022

ASHRAE 62.2 Requirements

« Continuous fan max 1 sone, Intermittent 3 sones
*  Whole house ventilation system req'd per ASHRAE 62.2

O Mechanical exhaust, supply, or combination system req’d 4.1
O Min ventilation rate must comply w/ T39 4.1
0 Local exhaust fans can count to req’d whole-house continuous ventilation__ 4.2
QO Min ventilation rates from T39 averaged over min 3 hr. period 45.1
0O Measured infiltration rate can be used as credit to req’d ventilation 4.1.2
QO Whole building or continuous ventilation fans max 1.0 sone EXC 7.21

* Table on duct length no longer in ASHRAE 62.2 or CEC

65
Floor Area Number of Bedrooms
(sq. ft) 1 2 3 4 5
<500 30 38 45 53 60
501-1000 45 83 60 68 75
1001-1500 60 68 75 83 90
1601-2000 75 83 90 98 105
2001-2500 90 98 105 113 120
2501-3000 105 113 120 128 135
3001-3500 120 128 135 143 150
3501-4000 135 143 150 168 165
4001-4500 150 158 165 173 180
4501-5000 165 173 180 188 195
Multiple continuously operating exhaust fans adding up to a min of the required amount is acceptable.
Assumes 2 occupants up to 1 BR, plus1 additional occupant per BR. Add 7.5 cfm per additional occupant.
67
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66
Questions?
CODE o CHECK
68
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