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F347-16 : TABLE 5003.1.1-
O'BRIAN10516

CPCS 16 CFR, Part 15070, "Firew ork Devices" the w ord "f irew ork" appears 9 times. The w ord "explosive"
appears zero (0) times. Therefore at no time do they appear or are linked together in the same sentence or
any paragraph.

The reinforcing point is, again, even Federal regulations do not make a statement that consumer f irew orks are not
explosive for some unknow n purpose. The same is still true for ATF, IME, APA Standard 87-1, and NFPA 1, 495,
1123 and 1124.

It w as the accumulative results of B3-97 and F18-98 that lent themselves to being referenced in the supporting
statement for IFC code change F97-99 to support or justify "align(ment)".

That portion of the proposed definition change to Firew orks, 1.4G to include "deflagration" is a resurrection of a
previously used descriptor and is to more accurately ref lect the functioning of some consumer f irew orks. While a
sparkler or fountain in a consumer f irew ork may operate through combustion, simple combustion does not
necessarily mean enough force w ill be produced quickly enough for the device to function in a desired manner. If
the pyrotechnic material does not deflagrate, the consumer grade f laming balls of roman candles may not launch;
and aerial devices may not have enough expelling force to obtain the needed altitude. Firecrackers have to, at
minimum, deflagrate. Rockets have to deflagrate. Aerial devices have to deflagrate. Anything w ith a report must, at
minimum, deflagrate.

If  it is agreed through the coming code cycle that consumer f irew orks are indeed "explosive" for the purpose of the
code, then code changes F265-07/08, F266-07/08 and F267-07/08 must also be reversed because those changes
are built upon the definition of f irew orks.

The change to Table 5603.1.1(1) is a change to ref lect that consumer f irew orks are indeed properly classif ied as an
Explosive 1.4G and it's not necessary to have a separate line w ith identical threshold values, including all footnotes,
in order to determine at w hat point a building w ould be or should be classif ied as a Group H-3. It's redundancy w ithin
the same table. In reality, at least at the model code level, other than the deletion of language saying consumer
firew orks are not explosive, the net effect of the change to Table 5603.1.1(1) w ill be zero to w hat is taking place in
the w orld of consumer f irew orks manufacturing, storage, sale and use.

 The insertion of the w ords "as applicable" in Section 5601.1.3, Exception 4 is editorial and is to ref lect that not all
things in the reference material may be applicable.

 It should also be noted that this is essentially a resubmission of code change F186-09/10.

 Attachments: BOCA Code Changes B3-97, F18-98; IFC Code Change F96-99; Excerpts from DOTn and ATF,
proposed changes and f inal actions on F265-07/08, F266-07/08 and F267-07/08; Extracts from 49 CFR, Parts 100-
177; Extracts from ATF Regulations.

This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC w as established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes w ith regard to f ire
safety and hazardous materials in new  and existing buildings and facilities and the protection of life and property in
w ildland urban interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there w ere
numerous conference calls, Regional Work Group and Task Group meetings for the current code development cycle,
w hich included members of the committees as w ell as any interested parties, to discuss and debate the proposed
changes. Related documentation and reports are posted on the FCAC w ebsite at: FCAC 

 

Cost Impact: Will not increase the cost of construction
This now  simply clarif ies that Class 1.4G f irew orks are considered as explosives and should be addressed this
w ay.A separate line item w ill no longer be included but it w ill still be considered as Group H-3 if  the MAQ is
exceeded.  

2016 GROUP B CONSOLIDATED MONOGRAPH UPDATES Page 103



F404-16 
H104 (New), H104.1 (New), Table H104.1 (New) 
Proponent : William Winslow, representing Self (will-winslow@comcast.net) 

2015 International Fire Code
Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 

ST/SG/AC.10/30/Rev. 4-2011  Glob ally Harmonized System of Classification and Lab elling of 
Chemicals (CHS) Fourth revised edition

Reference standard has been added to the code change proposal
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FG1-16
IFGC: [F] 413.2.3, [F] 413.3 (IFC 2308.3), [F] 413.4, [F] 413.4.1, [F] 413.4.2, [F]
413.4.3.
Proponent : James Ranfone, American Gas Association, representing American Gas Association
(jranfone@aga.org)

2015 International Fuel Gas Code
Revise as follows:

[F] 413.2.3 General. Residential fueling appliances shall be listedin accordance with Section
413.4. The capacity of a residential fueling appliance shall not exceed 5 standard cubic feet per
minute (0.14 standard cubic meter/min) of natural gas.

[F] 413.3 (IFC 2308.3) Location of dispensing operations and equipment.  Compression,
storage and dispensing equipmentshall be located above ground outside outdoors.

Exceptions:
1. Compression, storage or dispensing equipment is allowed in buildings of

noncombustible construction, as set forth in the International Building Code,
which are unenclosed for three-quarters or more of the perimeter.

2. Compression, storage and dispensing equipment is allowed to be located
indoors or in vaults in accordance with the International Fire Code.

3. Residential fueling appliances and equipment shall be allowed to be installed
indoors in accordance with the equipment manufacturer's instructions and
Section 413.4.3.

1. Compression, storage or dispensing equipment is not prohibited in buildings where
such buildings are of noncombustible construction as set forth in the International
Building Code and are unenclosed for three-quarters or more of their perimeter.

2. Compression, storage and dispensing equipment is allowed to be located indoors or
in vaults in accordance with the International Fire Code.

[F] 413.4 Residential fueling appliance installation. Residential fueling appliances shall be
installed in accordance with Sections 413.4.1 through 413.4.3.

Delete and substitute as follows:

[F] 413.4.1 Gas connections Listing and installation. Residential fueling appliances shall be
connected to the premises' gas piping system without causing damage to the piping system or
the connection to the internal appliance apparatus. 
Residential fueling appliances shall be listed in accordance with ANSI NGV 5.1. Residential
fueling appliances shall be installed in accordance with the appliance manufacturer's instructions.

[F] 413.4.2 Outdoor installation Gas connection. Residential fueling appliances located
outdoors shall be installed on a firm, noncombustible base. 
Residential fuel appliances shall not be rigidly connected to the gas supply piping.

[F] 413.4.3 Indoor installation. Where located indoors, residential fueling appliances shall be
vented to the outdoors. A gas detector set to operate at one-fifth of the lower limit of flammability
of natural gas shall be installed in the room or space containing the appliance. The detector shall
be located within 6 inches (152 mm) of the highest point in the room or space. The detector shall

Code change proposal did not make it into the CAH monograph.
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FG1-16 : [F] 413.2.3-
RANFONE5082

stop the operation of the appliance and activate an audible or a visual alarm. 
A residential fueling appliance installed indoors or used for indoor fueling shall comply with all of
the following:

1. The capacity shall not exceed 5 ft3/min (0.14 m3/min) of natural gas.
2. Fuel gas from the pressure relief and blowdown systems shall be vented to the

outdoors.
3. A methane gas detector shall be installed in the room or space containing the

appliance or where fueling occurs and shall be located not lower than 6 inches (152
mm) from the highest point in the room or space. The detector shall be set to activate
at one-fifth of the lower limit of flammability of natural gas and shall be interlocked
with the residential fuel appliance to stop or prevent its operation upon activation. The
detector shall have an audible or visual alarm.

4. The capacity of a residential fueling appliance installed outdoors for fueling outdoors
shall not exceed 10 ft
3/min (0.28 m3/min) of natural gas. Residential fueling appliances located
outdoors shall be installed on a firm, noncombustible base.

Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 
ANSI NGV 5.1-2015 Residential Fueling Appliances
Reason: A new  residential appliance Section 413.4 is being proposed containing updates for the requirement for
listing of residential fueling appliances (RFA) to specify listing to the new  national consensus standard, ANSI NGV
5.1-2015.  It w ould apply the f low  rate limit of 5 standard cubic feet per minute (SCFM) to indoor RFA installation and
indoor fueling from RFAs installed outdoors, w hich is consistent w ith the f low  rate requirements of ANSI NGV 5.1.
The new  section w ould replace current 413.4.  These appliances w ill be design certif ied to an ANSI standard and
should be considered similar to other residential gas appliances listed to ANSI product standards.  Therefore,
Chapter 6 is the appropriate location for the requirements.  Section 413 w ould continue to contain requirements for
large scale and public CNG systems and fueling.

The new  standard has specif ic requirements for RFA location and installation that are part of their listing and w ill
be required to be part of the printed manufacturer's installation instructions.  Those requirements have not been
proposed for the IFGC since the new  section 637 w ill require RFA to be listed and installed in accordance to their
installation instructions.

With respect to the change in applicability of the 5 SCFM flow  rate limit, all safety studies conducted to date using
flow  rate as a proxy for unobstructed f low s form RFA piping in the event of rupture evaluate hazards form indoor
releases for "tight" garages. These studies support the use of the 5 SCFM flow /release rate for indoor releases
only. As a consequence, the 5 SCFM limit is applied in the NGV 5.1 standard only to indoor RFA installation and
indoor releases from outdoor-installed RFAs. The proposed Section 637 for application of the 5 SCFM is to maintain
consistency w ith NGV 5.1 and the underlying technical analysis of release hazards.

Cost Impact: Will not increase the cost of construction
Listed RFA w ould be installed under similar code requirements that are already specif ied in the IFGC.
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M2-16 : [F] 510.2.1-
KLAUSBRUCKNER5252

M2-16
IMC: [F] 510.2.1.
Proponent : Ellie Klausbruckner, Klausbruckner & Associates Inc., representing Klausbruckner &
Associates Inc. (ek@klausbruckner.com)

2015 International Mechanical Code
[F] 510.2.1 Lumber yards and woodworking Dust producing facilities. Equipmentor
machinery located inside buildings at lumber yards and woodworking facilities which generates or
emits combustible dust shall be provided with an approveddust-collection and exhaust system
installed in accordance with this section and the International Fire Code. Equipment In lumber
yards and woodworking facilities, equipment and systems that are used to collect, process or
convey combustible dusts shall be provided with an approvedexplosion-control system in
accordance with the International Fire Code.

Reason: There is no language in the International Mechanical Code referencing the International Fire Code for dust
producing facilities other than Lumber Yard and Woodw orking facilities. This change simply sends the code user to
the International Fire Code w  here [for example] in Chapter 22 there are references to several types of dust
explosion hazards, not just w oodw orking. 

Cost Impact: Will not increase the cost of construction
The proposed code change is w orded in such a w ay to encompass all dust producing facilities including lumber
yards and w oodw orking facilities for methods of explosion control, w hich already exist in the International Fire Code
[i.e. already required in the IFC, therefore no additional cost to construction]. In the International Fire Code, dust
collection is the primary method of dust explosion/deflagration prevention for the majority of the referenced
standards in Table 2204.1. How ever, the intent of this change w as not to increase the cost of construction since
other methods of explosion control are allow ed in these standards, but to simply send the code user to the
International Fire Code for dust producing equipment and explosion control.

Code change proposal did not make it into the CAH monograph.
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TENTATIVE ORDER OF DISCUSSION 
2016 PROPOSED CHANGES TO THE  

INTERNATIONAL RESIDENTIAL CODE –BUILDING 

The following is the tentative order in which the proposed changes to the code will be discussed at the 
public hearings. Proposed changes which impact the same subject have been grouped to permit 
consideration in consecutive changes.  

Proposed change numbers that are indented are those which are being heard out of numerical order. 
Indentation does not necessarily indicate that one change is related to another. Proposed changes may 
be grouped for purposes of discussion at the hearing at the discretion of the chair. Note that some RB 
code change proposals may not be included on this list, as they are being heard by another committee. 

NUMBER NOT USED 
RB13-16 
RB16-16 

ADM34-16 Part II 
ADM38-16 
ADM36-16 
ADM37-16 
ADM35-16 Part IV 
ADM41-16 Part II 
ADM51-16 Part II 
ADM52-16 
ADM53-16 
ADM93-16 Part IV 
ADM55-16 Part II 
ADM60-16 Part IV 
ADM61-16 Part IV 
ADM59 Part IV 
ADM62-16 Part IV 
ADM58 Part IV 
ADM10 Part II 
ADM65-16 Part II 
ADM63 Part II 
ADM67-16 Part II 
ADM68-16 
ADM64-16 Part II 
ADM66-16 Part II 
ADM69-16 Part II 
ADM72-16 
ADM73-16 Part II 
ADM78-16 Part II 

RB1-16 
ADM74-16 
ADM80-16 Part IV 
ADM88-16 Part II 
ADM85-16 Part II 
ADM81-16 
ADM11-16 Part II 

ADM86-16 
ADM90-16 Part II 
ADM91-16 Part II 
ADM89-16 

RB2-16 
ADM1-16 Part IV 
ADM2-16 Part IV 
ADM5-16 Part II 
ADM6-16 Part II 
ADM7-16 Part II 

RB3-16 
RB4-16 

ADM8-16 Part II 
F3-16 Part II 
ADM9-16 Part IV 
ADM12-16 Part II 

RB6-16 
RB7-16 
RB9-16 
RB10-16 
RB11-16 

ADM13-16 Part II 
G-9-16 Part II 

RB12-16 
ADM14-16 Part II 
CE13-16 Part III 
ADM15-16 Part II 
ADM16-16 Part IV 
G2-16 Part II 

RB13-16 
ADM19-16 Part II 
ADM26 -16 Part IV 
ADM35-16 Part IV 
ADM22-16 Part III 

G14-16 Part IV 
RB14-16 

G19-Part II 
RB15-16 

ADM29-16 Part II 
RB17-16 
RB18-16 
RB19-16 
RB20-16 
RB21-16 
RB22-16 
RB23-16 
RB24-16 
RB25-16 

S90-16 Part II 
RB26-16 
RB27-16 
RB28-16 
RB29-16 
RB30-16 
RB31-16 
RB32-16 
RB33-16 
RB34-16 
RB35-16 
RB36-16 
RB37-16 
RB38-16 
RB39-16 
RB40-16 
RB41-16 
RB42-16 
RB43-16 
RB44-16 

RB45-16 
RB46-16 
RB47-16 
RB48-16 
RB49-16 
RB50-16 
RB51-16 
RB52-16 

RB8-16 
RB53-16 
RB54-16 
RB55-16 
RB56-16 
RB57-16 
RB58-16 
RB59-16 
RB60-16 
RB61-16 
RB62-16 
RB63-16 
RB64-16 
RB65-16 
RB66-16 
RB67-16 
RB68-16 
RB69-16 
RB70-16 
RB71-16 
RB72-16 

RB374-16 
RB375-16 

RB73-16 
RB74-16 
RB75-16 

See highlighted text for changes.
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RB76-16 
RB77-16 
RB78-16 
RB79-16 
RB80-16 
RB81-16 
RB82-16 
RB83-16 

G10-16 Part IV 
RB84-16 
RB85-16 
RB86-16 
RB87-16 
RB88-16 
RB89-16 
RB90-16 
RB91-16 
RB92-16 
RB93-16 
RB94-16 
RB95-16 
RB96-16 
RB97-16 
RB98-16 
RB99-16 
RB100-16 
RB101-16 
RB102-16 
RB103-16 
RB104-16 
RB105-16 
RB106-16 
RB107-16 
RB108-16 
RB109-16 
RB110-16 
RB111-16 
RB112-16 
RB113-16 
RB114-16 
RB115-16 
RB116-16 
RB117-16 
RB118-16 
RB119-16 
RB120-16 
RB121-16 
RB122-16 
RB123-16 
RB124-16 
RB125-16 
RB126-16 
RB127-16 
RB128-16 
RB129-16 
RB130-16 

RB131-16 
RB132-16 
RB133-16 
RB134-16 
RB135-16 
RB136-16 
RB137-16 

F3-16 Part II  
RB138-16 
RB139-16 
RB140-16 
RB141-16 
RB142-16 
RB143-16 
RB144-16 
RB145-16 
RB146-16 
RB147-16 
RB148-16 
RB149-16 
RB150-16 
RB151-16 
RB152-16 
RB153-16 
RB154-16 
 S275-16 Part II 
RB155-16 
RB156-16 
RB157-16 
RB158-16 
RB159-16 
RB160-16 
RB161-16 
RB162-16 
RB163-16 

G17-16 Part II 
F84-16 Part II 
F86-16 Part II 

RB164-16 
RB165-16 

F89-16 Part II 
F85-16 Part II 
F88-16 Part II 
F87-16 Part II 
G17-16 Part II   

RB166-16 
RB167-16 
RB168-16 
RB169-16 
RB170-16 
RB171-16 
RB172-16 
    ADM17-16 Part II 
RB173-16 
RB174-16 
RB175-16 

RB176-16 
RB177-16 
RB178-16 
RB179-16 
RB180-16 
RB181-16 
RB182-16 
RB183-16 
RB184-16 
RB185-16 
RB186-16 
RB187-16 
RB188-16 
     G6-16 Part II 
RB189-16 
    RB5-16 
RB190-16 
RB191-16 
RB192-16 
RB193-16 
RB194-16 
RB195-16 
RB196-16 
RB197-16 
RB198-16 
RB199-16 
RB200-16 
RB201-16 
RB202-16 
RB203-16 
RB204-16 
RB205-16 
RB206-16 
RB207-16 
RB208-16 
RB209-16 
RB210-16 
RB211-16 
RB212-16 
RB213-16 
RB214-16 
RB215-16 
RB216-16 
RB217-16 
RB218-16 
RB219-16 
RB220-16 
RB221-16 
RB222-16 
RB223-16 
RB224-16 
RB225-16 
RB226-16 
RB227-16 
RB228-16 
RB229-16 

RB230-16 
RB231-16 
RB232-16 
RB233-16 
RB234-16 
RB235-16 
RB236-16 
RB237-16 
RB238-16 
    S293-16 Part II 
RB239-16 
RB240-16 
RB241-16 
RB242-16 
RB243-16 
RB244-16 
RB245-16 
RB246-16 
RB247-16 
RB248-16 
RB249-16 
    S243-16 Part II 
    S245-16 Part II 
RB250-16 
RB251-16 
RB252-16 
RB253-16 
RB254-16 
RB255-16 
RB256-16 
RB257-16 
RB258-16 
RB259-16 
RB260-16 
RB261-16 
RB262-16 
RB263-16 
RB264-16 
    S300-16 Part II 
RB265-16 
RB266-16 
RB267-16 
RB268-16 
RB269-16 
RB270-16 
RB271-16 Part I 
RB272-16 
RB273-16 
RB274-16 
RB275-16 
RB276-16 
RB277-16 
RB278-16 
RB279-16 
RB280-16 
RB281-16 
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RB282-16 
RB283-16 
RB284-16 
RB285-16 
RB286-16 
RB287-16 
RB288-16 
RB289-16 
RB290-16 
RB291-16 
RB292-16 
RB293-16 
RB294-16 
RB295-16 
RB296-16 
RB297-16 
RB298-16 
RB299-16 
RB300-16 
RB301-16 
RB302-16 
 RB376-16 
RB303-16 
RB304-16 
RB305-16 
RB306-16 
RB307-16 
RB308-16 
RB309-16 
    RE189-16 Part II 
RB310-16 
RB311-16 
    S261-16 Part II 
RB312-16 
    S263-16 Part II 
RB313-16 
RB314-16 
RB315-16 
RB316-16 
RB317-16 
RB318-16 
RB319-16 
RB320-16 
RB321-16 
RB322-16 
RB323-16 
RB324-16 
RB325-16 
RB326-16 
RB327-16 
RB328-16 
RB329-16 
RB330-16 
RB331-16 
RB332-16 
RB333-16 

RB334-16 
RB335-16 
RB336-16 
RB337-16 
RB338-16 
RB339-16 
RB340-16 
RB341-16 
RB342-16 
RB343-16 
    S33-16 Part II 
    S8-16 Part II 
    S29-16 Part II 
    S34-16 Part II 
RB344-16 
RB345-16 
RB346-16 
RB347-16 
RB348-16 
RB349-16 
RB350-16 
    S41-16 Part II 
    S42-16 Part II 
    S43-16 Part II 
RB351-16 
RB352-16 
RB353-16 
RB354-16 
RB355-16 
RB356-16 
    S51-16 Part II 
    S5-16 Part II 
RB357-16 
RB358-16 
RB359-16 
RB360-16 
RB361-16 
RB362-16 
RB363-16 
RB364-16 
RB365-16 
RB366-16 
RB367-16 
RB368-16 
RB369-16 
RB370-16 
RB371-16 
RB372-16 
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RB13-16
IRC: R202 (New).
Proponent : Vickie Lovell, InterCode Incorporated, representing RectorSeal Corp.
(vickie@intercodeinc.com)

The following code change proposal was correctly submitted by the proponent for the Group A Cycle, to
be heard by the IRC-Mechanical Committee. The proposal was mistakenly assigned by ICC staff to the
Group B Cycle and is therefore placed on the IRC-Building Committee hearing order for consideration.

2015 International Residential Code
Add new definition as follows:

 SECTION   R202   DEFINITIONS

LOCKING-TYPE TAMPER-RESISTANT CAP.  A cap that is designed to be unlocked by a
specially designed tool or key to prevent removal of the cap by means of hand-loosening or by
commonly available tools.

Reason: Section 1101.10 in IMC and (M)1411.6 in the IRC are new  sections in 2009, 2012, and the 2015 IMC and IRC
that require access ports for refrigerants be contained in a secure location or, if  located outside a locked, controlled
area, be secured w ith a tamper-resistant locking cap.

This code change w as approved to help reduce unauthorized access to refrigerants, and to help AC system
eff iciency from theft or from the accidental mixing of refrigerant gases.

Refrigerant gas theft has become increasingly problematic in recent years. Some of this is due to the rising costs of
these gases; how ever, stealing refrigerant for the act of huff ing is increasing at an alarming rate.  "Sniff ing" or
"huff ing" refrigerant gas is extremely dangerous, causing brain damage or even death. Inhalants are the fourth most
abused substance. According to the Inhalant Statistics and Reports "59% of children are aw are of friends huff ing at
age 12." In the U.S., the 2006 National Survey on Drug Use and Health found that 1.1 million youths aged 12 to 17
had used inhalants in the past year. "Sniff ing" and "huff ing" can begin at age 10 or younger.  22% of inhalant
abusers w ho died of Sudden Sniff ing Death Syndrome had no history of previous inhalant abuse—they w ere f irst-
time users.

The I-Codes reference tamper-resistance many times generically, but do not provide any direction as to how  secure
such tamper-resistant features should be. The Codes identify such protective features as sw itches, caps, locks,
receptacles, seals, covers, guards, fasteners, and secure connections that are intended to provide protection
w hich contributes to everything from building component performance to life safety. How ever, the I-Codes do not
contain specif ications as to how  secure such requirements are to be, or how  they are to be implemented and
enforced. 

Some protective features identif ied by the codes could be considered tamper-resistant, but are designed to be
removed w ith a set bit, Allen w rench, Schrader valve tool or screw driver. The use of such protective features
could be considered a deterrent in some cases, but not true prevention to a determined thief - because such
protective devices are not truly LOCKED.

Because this is a life safety matter, the code should provide a more specif ic definition of locking type tamper
resistant caps. This definition clarif ies that the cap should be an actual lock to be effective, that is, can only be
opened w ith a specially designed key by authorized personnel.  The majority of the victims of huff ing are teens and
pre-teens, many of w hom could easily tamper w ith a port cap using such readily available tools. This clarif ication of
the definition of a specially designed "lock and "key" w ill reduce theft and help to safe guard youngsters from
serious injury or death resulting from the inhalation of dangerous refrigerants.

Code change proposal did not make it into the CAH monograph.

2016 GROUP B CONSOLIDATED MONOGRAPH UPDATES Page 111



RB13-16 : R202-LOCKING-TYPE
TAMPER-RESISTANT CAP-
LOVELL3803

Cost Impact: Will increase the cost of construction
THIS CODE CHANGE PROPOSAL MAY HAVE A MINIMAL COST IMPACT DURING CONSTRUCTION.
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RB20-16 
IRC: R301.2. 
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety (testafford@charter.net) 

2015 International Residential Code 
Delete and substitute as follows: 

FIGURE R301.2 (7)  
COMPONENT AND CLADDING PRESSURE ZONES 

(Existing code figure not shown for clarity) 

For SI: 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 
Note: a = 4 feet in all cases. 

Replace the code change proposal with the following.
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Revise as follows: 

TABLE R301.2 (2)  
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf)a, b, c, d, e, f 

    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

 Flat 

and 

Gable 

Roof 0 

to 7 de-

grees 

1  10  3.6 -13.9  4.0 -15.5  4.4 -17.2  4.8  -

19.0 

 5.3  -

20.8 

 5.8  -

22.7 

 6.3 24.8  7.4 29.1  8.6 33.7  9.9 38.7 11.2 44.0  12.7 49.7 14.2  55.7 

1  20  3.3  -12.4  3.7  -13.8   4.1 -15.3 4.5  -

16.8 

 5.0  -

18.5 

 5.4  -

20.2 

5.9   -

22.0 

 7.0  -

25.8 

 8.1  -

29.9 

 9.3  -

34.4 

 10.5  -

39.1 

 11.9  -

44.1 

 13.3 -49.5  

1  50  3.0  -10.3  3.4  -11.5  3.8  -12.7 4.1  -

14.0  

4.5  -

15.4  

5.0  -

16.8  

 5.4 -

18.3  

6.3  -

21.5  

7.4  -

24.9  

8.4  -

28.6  

9.6   -

32.5 

10.8 -

36.7  

12.2  -41.2  

1  100  2.8  -8.7  3.1  -9.7  3.5  -

10.8  

3.8  -

11.9  

4.2  -

13.1  

4.6  -

14.3  

 5.0 -

15.5  

5.9  -

18.2  

6.8  -

21.2  

7.8  -

24.3  

8.9   -

27.6 

10.0  -

31.2  

11.3  -35.0  

2  10   3.6 -18.4  4.0  -20.5  4.4   -

22.7 

4.8  -

25.0  

5.3  -

27.4  

 5.8 -

30.0  

 6.3 -

32.7  

7.4  -

38.3  

8.6  -

44.5  

9.9  -

51.0  

11.2  -

58.1  

12.7  -

65.6  

14.2  -73.5  

2  20  3.3  -16.4  3.7  -18.2  4.1  -

20.2  

4.5  -

22.3  

5.0  -

24.5  

5.4  -

26.7  

5.9  -

29.1  

7.0  -

34.2  

8.1  -

39.6  

9.3  -

45.5  

10.5  -

51.8  

11.9  -

58.4  

13.3  -65.5  

2  50  3.0  -13.7  3.4  -15.3  3.8  -

16.9  

4.1  -

18.7  

4.5  -

20.5  

5.0  -

22.4  

5.4  -

24.4  

6.3  -

28.6  

7.4  -

33.2  

8.4  -

38.1  

9.6  -

43.3  

10.8  -

48.9  

12.2  -54.8  

2  100  2.8  -11.7  3.1  -13.0  3.5  -

14.5  

3.8  -

15.9  

4.2  -

17.5  

4.6  -

19.1  

5.0  -

20.8  

5.9  -

24.4  

6.8  -

28.3  

7.8  -

32.5  

8.9  -

37.0  

10.0  -

41.8  

11.3  -46.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

3 10 3.6  -25.0  4.0  -27.9   4.4 -

30.9  

4.8  -

34.1  

5.3  -

37.4  

5.8  -

40.9  

6.3  -

44.5  

7.4  -

52.2  

8.6  -

60.6  

9.9  -

69.6  

11.2  -

79.1  

12.7  -

89.4  

14.2  -

100.2

  

3 20 3.3  -21.0  3.7  -23.4  4.1  -

26.0  

4.5  -

28.6  

5.0  -

31.4  

5.4  -

34.4  

5.9  -

37.4  

7.0  -

43.9  

8.1  -

50.9  

9.3  -

58.4  

10.5  -

66.5  

11.9  -

75.1  

13.3  -84.2  

3  50 3.0  -15.7  3.4  -17.5  3.8  -

19.4  

4.1  -

21.4  

4.5  -

23.5  

5.0  -

25.6  

5.4  -

27.9  

6.3  -

32.8  

7.4  -

38.0  

8.4  -

43.6  

9.6  -

49.6  

10.8  -

56.0  

12.2  -62.8  

3 100 2.8  -11.7  3.1  -13.0  3.5  -

14.5  

3.8  -

15.9  

4.2  -

17.5  

4.6  -

19.1  

5.0  -

20.8  

5.9  -

24.4  

6.8  -

28.3  

7.8  -

32.5  

8.9  -

37.0  

10.0  -

41.8  

11.3  -46.8  

 Gable 

Roof > 

7 to 

20 degr

ees  

1, 2e  10 6.5   -16.2  7.3  -18.0  8.0  -

19.9 

 8.9  -

22.0 

 9.7  -

24.1 

 10.6  -

26.4 

 11.6  -

28.7 

 13.6  -

33.7 

 15.8  -

39.1 

 18.1  -

44.9 

 20.6  -

51.0 

 23.3  -

57.6 

 26.1  -64.6 

1, 2e  20  5.6  -16.2  6.3  -18.0  7.0  -

19.9  

7.7  -

22.0  

8.4  -

24.1  

9.2  -

26.4  

10.0  -

28.7  

11.7  -

33.7  

13.6  -

39.1  

15.6  -

44.9  

17.8  -

51.0  

20.1  -

57.6  

22.5   -64.6 

1, 2e  50  4.4  -9.9  5.0  -11.0  5.5  -

12.2  

6.1  -

13.4  

6.6  -

14.7  

7.3  -

16.1  

7.9  -

17.5  

9.3  -

20.6  

10.8  -

23.8  

12.3  -

27.4  

14.0  -

31.1  

15.9  -

35.2  

17.8  -39.4  

1, 2e  100  3.6  -5.0  4.0  -5.6  4.4  -6.2  4.8  -6.9  5.3  -7.5  5.8  -8.2  6.3  -9.0  7.4  -

10.5  

8.6 -

12.2  

9.9  -

14.0  

11.2  -15.9 12.7  -

18.0  

14.2  -20.2  

2n, 

2r, 

3e  

10  6.5  -23.6  7.3  -26.3  8.0  -

29.1  

8.9  -

32.1  

 9.7 -

35.2  

10.6  -

38.5  

11.6  41.9 

- 

13.6  -

49.2  

15.8  -

57.0  

18.1  -

65.4  

20.6 -

74.5  

23.3  -

84.1  

26.1  -94.2  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

2n, 

2r, 

3e  

20  5.6  -20.3  6.3  -22.7  7.0  -

25.1  

7.7  -

27.7  

8.4  -

30.4  

9.2  -

33.2  

10.0  -

36.2  

11.7  -

42.4  

13.6  -

49.2  

15.6  -

56.5  

17.8   -

64.3 

20.1  -

72.6  

22.5  -81.4  

2n, 

2r, 

3e  

50  4.4  -16.0  5.0  -17.9  5.5  -19.8 6.1  -

21.8  

6.6  -

24.0  

7.3  -

26.2  

7.9  -

28.5  

9.3 -

33.5  

10.8  -

38.8  

12.3  -

44.6  

14.0  -

50.7  

15.9  -

57.2  

17.8  -64.2  

2n, 

2r, 

3e  

100  3.6  -12.8  4.0  -14.3  4.4  -

15.8  

4.8 -

17.4  

5.3  -

19.1  

5.8  -

20.9  

6.3  -

22.8  

7.4  -

26.7  

8.6 -

31.0  

9.9  -

35.6  

11.2  -

40.5  

12.7  -

45.7  

14.2  -51.3  

3r 10  6.5 -28.0  7.3  -31.2   8.0 -

34.6  

8.9  -

38.1  

 9.7 -

41.8  

10.6  -

45.7  

11.6  -

49.8  

13.6  -

58.4  

15.8  -

67.8  

18.1  -

77.8  

 20.6 -

88.5  

23.3  -

99.9  

26.1  -

112.0

  

3r 20 5.6  -24.0  6.3  -26.7  7.0 -

29.6  

7.7  -

32.7  

8.4  -

35.9  

9.2  -

39.2  

10.0  -

42.7  

11.7  -

50.1  

13.6  -

58.1  

15.6  -

66.7  

17.8  -

75.9  

20.1  -

85.6  

22.5  -96.0  

3r  50 4.4  -18.7  5.0  -20.8  5.5  -

23.1  

6.1  -

25.4  

6.6  -

27.9  

7.3  30.5 

- 

7.9  -

33.2  

9.3  -

39.0  

10.8  -

45.2  

12.3  -

51.9  

14.0  -

59.0  

15.9 -

66.6  

17.8  -74.7  

3r 100 3.6  -14.7  4.0  -16.3  4.4  -

18.1  

4.8  -

20.0  

5.3  -

21.9  

5.8  -

24.0

0  

6.3  -

26.1  

7.4  -

30.6  

8.6  -

35.5  

9.9  -

40.8  

11.2  -

46.4  

12.7  -

52.3  

14.2  -58.7  

 Gable 1, 2e  10  6.5 -12.4  7.3 -13.9 8.0  - 8.9 - 9.7 -  10.6  -  11.6  -  13.6  -  15.8  - 18.1  -  20.6  -  23.3 - 26.1  -49.9  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

Roof > 

20 to 

27 degr

ees 

15.4 16.9  18.6  20.3 22.1 26.0 30.1 34.6  39.3 44.4  

1, 2e  20  5.6  -12.4  6.3  -13.9  7.0  -

15.4  

7.7  -

16.9  

8.4  -

18.6  

9.2  -

20.3  

10.0  -

22.1  

11.7  -

26.0  

13.6  -

30.1  

15.6  -

34.6  

17.8  -

39.3  

20.1  -

44.4  

22.5  -49.8  

1, 2e  50  4.4  -10.6  5.0  -11.8  5.5  -

13.1  

6.1  -

14.4  

6.6  -

15.8  

7.3  -

17.3  

7.9  -

18.8  

9.3  -

22.1  

10.8  -

25.6  

12.3  -

29.4  

14.0  -

33.5  

15.9  -

37.8  

17.8  -42.4  

1, 2e  100  3.6  -9.1  4.0  -10.2  4.4  -

11.3  

4.8  -

12.4  

5.3  -

13.6  

5.8  -

14.9  

6.3  -

16.2  

7.4  -

19,0  

8.6  -

22.1  

9.9  -

25.3  

11.2  -

28.8  

12.7  -

32.5  

14.2  -36.5  

2n, 

2r, 

3e   

10  6.5  -19.9  7.3  -22.1  8.0  -

24.5  

8.9  -

27.0  

9.7  -

29.7  

10.6  -

32.4  

11.6  -

35.3  

13.6  -

41.4  

15.8  -

48.0  

18.1  -

55.2  

20.6  -

62.8  

23.3  -

70.8  

26.1  -79.4  

2n, 

2r, 

3e   

20  5.6  -17.4  6.3  -19.4  7.0  -

21.5  

7.7  -

23.7  

8.4  -

26.0  

9.2  -

28.4  

10.0  -

31.0  

11.7  -

36.3  

13.6  -

42.1  

15.6  -

48.4  

17.8  -

55.0  

20.1  -

62.1  

22.5  -69.6  

2n, 

2r, 

3e   

50  4.4  -14.2  5.0  -15.8  5.5  -

17.5  

6.1  -

19.3  

6.6  -

21.1  

7.3  -

23.1  

7.9  -

25.2  

9.3  -

29.5  

10.8  -

34.2  

12.3  -

39.3  

14.0  -

44.7  

15.9  -

50.5  

17.8  -56.6  

2n, 

2r, 

3e   

100  3.6  -11.7  4.0  -13.0  4.4  -

14.5  

4.8  -

15.9  

5.3  -

17.5  

5.8  -

19.1  

6.3  -

20.8  

7.4  -

24.4  

8.6  -

28.3  

9.9  -

32.5  

11.2  -

37.0  

12.7  -

41.8  

14.2  -46.8  

3r 10 6.5  -23.6  7.3  -26.3  8.0  - 8.9  - 9.7 - 10.6  - 11.6  - 13.6  - 15.8  - 18.1  - 20.6  - 23.3  - 26.1  -94.2  

2016 GROUP B CONSOLIDATED MONOGRAPH UPDATES Page 117



    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

29.1  32.1  35.2  38.5  41.9  49.2  57.0  65.4  74.5  84.1  

3r 20 5.6  -19.9  6.3  -22.1  7.0  -

24.5  

7.7  -

27.0  

8.4  -

29.7  

9.2  -

32.4  

10.0  -

35.3  

11.7  -

41.4  

13.6  -

48.0  

15.6  -

55.2  

17.8  -

62.8  

20.1  -

70.8  

22.5  -79.4  

3r  50 4.4  -14.7  5.0  -16.3  5.5  -

18.1  

6.1  -

20.0  

6.6  -

21.9  

7.3  -

24.0  

7.9  -

26.1  

9.3  -

30.6  

10.8  -

35.5  

12.3  -

40.8  

14.0  -

46.4  

15.9  -

52.3  

17.8  -58.7  

3r 100 3.6  -14.7  4.0  -16.3  4.4  -

18.1  

4.8  -

20.0  

5.3  -

21.9  

5.8  -

24.0  

6.3  -

26.1  

7.4  -

30.6  

8.6  -

35.5  

9.9  -

40.8  

11.2  -

46.4  

12.7  -

52.3  

14.2  -58.7  

 Gable 

Roof > 

27 to 

45 

degree

s  

1, 2e, 

2r 

 10  8.0 -14.7  8.9  -16.3 9.9   -

18.1 

 10.

9 

-

20.0  

 12.0  -

21.9 

 13.1  -

24.0 

14.2  -

26.1  

16.7  -

30.6  

 19.4  -

35.5 

22.2   -

40.8 

25.3  -

46.4  

28.5  -

52.3  

 32.0  -58.7 

1, 2e, 

2r  

20  7.1  -12.4  7.9  -13.9  8.8  -

15.4  

9.7  -

16.9  

10.6  -

18.6  

11.6  -

20.3  

12.6  -

22.1  

14.8  -

26.0  

17.2  -

30.1  

19.8  -

34.6  

22.5  -

39.3  

25.4  -

44.4  

28.5  -49.8  

1, 2e, 

2r  

50  5.9  -9.5  6.6  -10.6  7.3  -

11.7  

8.1  -

12.9  

8.9  -

14.2  

9.7  -

15.5  

10.5  -

16.9  

12.4  -

19.8  

14.3  -

22.9  

16.5  -

26.3  

18.7  -

30.0  

21.1  -

33.8  

23.7  -37.9  

1, 2e, 

2r  

100  5.0  -7.3  5.6  -8.1  6.2  -9.0  6.9  -9.9  7.5  -

10.8  

8.2  -

11.9  

9.0  -

12.9  

10.5  -

15.1  

12.2  -

17.6  

14.0  -

20.2  

15.9  -

22.9  

18.0  -

25.9  

20.2  -29.0  

2n, 

3r  

10  8.0  -16.2  8.9  -18.0  9.9  -

19.9  

10.

9  

-

22.0  

12.0  -

24.1  

13.1  -

26.4  

14.2  -

28.7  

16.7  -

33.7  

19.4  -

39.1  

22.2  -

44.9  

25.3  -

51.0  

28.5  -

57.6  

32.0  -64.6  

2n, 

3r  

20  7.1  -14.4  7.9  -16.1  8.8  -

17.8  

9.7  -

19.7  

10.6  -

21.6  

11.6  -

23.6  

12.6  -

25.7  

14.8  -

30.1  

17.2  -

34.9  

19.8  -

40.1  

22.5  -

45.6  

25.4  -

51.5  

28.5  -57.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

2n, 

3r  

50  5.9  -12.2  6.6  -13.5  7.3  -

15.0  

8.1  -

16.5  

8.9  -

18.2  

9.7  -

19.9  

10.5  -

21.6  

12.4  -

25.4  

14.3  -

29.4  

16.5  -

33.8  

18.7  -

38.4  

21.1  -

43.4  

23.7  -48.6  

2n, 

3r  

100  5.0  -10.4  5.6  -11.6  6.2  -

12.9  

6.9  -

14.2  

7.5  -

15.6  

8.2  -

17.1  

9.0  -

18.6  

10.5  -

21.8  

12.2  -

25.3  

14.0  -

29.0  

15.9  -

33.0  

18.0  -

37.3  

20.2  -41.8  

3e 10 8.0  -19.9  8.9  -22.1  9.9  -

24.5  

10.

9  

-

27.0  

12.0  -

29.7  

13.1  -

32.4  

14.2  -

35.3  

16.7  -

41.4  

19.4  -

48.0  

22.2  -

55.2  

25.3  -

62.8  

28.8  -

70.8  

32.0  -79.4  

3e 20 7.1  -17.6  7.9  -19.6  8.8  -

21.8  

9.7  -

24.0  

10.6  -

26.3  

11.6  -

28.8  

12.6  -

31.3  

14.8  -

36.8  

17.2  -

42.7  

19.8  -

49.0  

22.5  -

55.7  

25.4  -

62.9  

28.5  -70.5  

3e  50 5.9  -14.7  6.6  -16.3  7.3  -

18.1  

8.1  -

20.0  

8.9  -

21.9  

9.7  -

24.0  

10.5  -

26.1  

12.4  -

30.6  

14.3  -

35.5  

16.6  -

40.8  

18.7  -

46.4  

21.1  -

52.3  

23.7  -58.7  

3e 100 5.0  -12.4  5.6  -13.9  6.2  -

15.4  

6.9  -

16.9  

7.5  -

18.6  

8.2  -

20.3  

9.0  -

22.1  

10.5  -

26.0  

12.2  -

30.1  

14.0  -

34.6  

15.9  -

39.3  

18.0  -

44.4  

20.2  -49.8  

 Hippe

d 

Roof > 

7 to 20 

degree

sg  

 1  10  6.5 -14.7  7.3  -16.3  8.0  -

18.1 

8.9   -

20.0 

 9.7  -

21.9 

 10.6  -

24.0 

 11.6  -

26.1 

 13.6  -

30.6 

 15.8  -

35.5 

 18.1  -

40.8 

 20.6  -

46.4 

 23.3  -

52.3 

 26.1  -58.7 

1  20  5.6  -14.7  6.3  -16.3  7.0  -

18.1  

7.7  -

20.0  

8.4  -

21.9  

9.2  -

24.0  

10.0  -

26.1  

11.7  -

30.6  

13.6  -

35.5  

15.6  -

40.8  

17.8  -

46.4  

20.1  -

52.3  

22.5  -58.7  

1  50  4.4  -11.3  5.0  -12.6  5.5  -

14.0  

6.1  -

15.4  

6.6  -

16.9  

7.3  -

18.5  

7.9  -

20.2  

9.3  -

23.7  

10.8  -

27.4  

12.3  -

31.5  

14.0  -

35.8  

15.9  -

40.4  

17.8  -45.3  

1  100  3.6   -8.7 4.0  -9.7  4.4  - 4.8  - 5.3  - 5.8  - 6.3  - 7.4  - 8.6  - 9.9  - 11.2  - 12.7  - 14.2  -35.0  

2016 GROUP B CONSOLIDATED MONOGRAPH UPDATES Page 119



    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

10.8  11.9  13.1  14.3  15.5  18.2  21.2  24.3  27.6  31.2  

2r  10  6.5  -19.1  7.3  -21.3  8.0  -

23.6  

8.9  -

26.0  

9.7  -

28.6  

10.6  -

31.2  

11.6  -

34.0  

13.6  -

39.9  

15.8  -

46.3  

18.1  -

53.1  

20.6  -

60.4  

23.3  -

68.2  

26.1  -76.5  

2r  20  5.6  -17.2  6.3  -19.2  7.0  -

21.3  

7.7  -

23.4  

8.4  -

25.7  

9.2  -

28.1  

10.0  -

30.6  

11.7  -

35.9  

13.6  -

41.7  

15.6  -

47.9  

17.8  -

54.4  

20.1  -

61.5  

22.5  -68.9  

2r  50  4.4  -14.7  5.0  -16.4  5.5  -

18.2  

6.1  20.0 

- 

6.6  -

22.0  

7.3  -

24.0  

7.9  -

26.1  

9.3  -

30.7  

10.8  -

35.6  

12.3  -

40.9  

14.0  -

46.5  

15.9  -

52.5  

17.8  -58.8  

2r  100  3.6  -12.8  4.0  -14.3  4.4  -

15.8  

4.8  -

17.4  

5.3  -

19.1  

5.8  -

20.9  

6.3  -

22.8  

7.4  -

26.7  

8.6  -

31.0  

9.9  -

35.6  

11.2  -

40.5  

12.7  -

45.7  

14.2  -51.3  

2e, 3 10 6.5  -20.6  7.3  -22.9  8.0  -

25.4  

8.9  -

28.0  

9.7  -

30.8  

10.6  -

33.6  

11.6  -

36.6  

13.6  -

43.0  

15.8  -

49.8  

18.1  -

57.2  

20.6  -

65.1  

23.3  -

73.5  

26.1  -82.4  

2e, 3 20 5.6  -18.5  6.3  -20.6  7.0  -

22.9  

7.7  -

25.2  

8.4  -

27.7  

9.2  -

30.3  

10.0  -

32.9  

11.7  -

38.7  

13.6  -

44.8  

15.6  -

51.5  

17.8  -

58.6  

20.1  -

66.1  

22.5  -74.1  

2e, 3  50 4.4  -15.8  5.0  -17.6  5.5  -

19.5  

6.1  -

21.5  

6.6  -

23.6  

7.3  -

25.8  

7.9  -

28.0  

9.3  -

32.9  

10.8  -

38.2  

12.3  -

43.8  

14.0  -

49.9  

15.9  -

56.3  

17.8  -63.1  

2e, 3 100 3.6  -13.7  4.0  -15.3  4.0  -

16.9  

4.8  -

18.7  

5.3  -

20.5  

5.8  -

22.4  

6.3  -

24.4  

7.4  -

28.6  

8.6  -

33.2  

9.9  -

38.1  

11.2  -

43.3  

12.7  -

48.9  

14.2  -54.8  

 Hippe

d 

 1  10  6.5  -11.7  7.3  -13.0  8.0  -

14.5 

8.9   -

15.9 

 9.7  -

17.5 

 10.6  -

19.1 

 11.6  -

20.8 

 13.6  -

24.4 

 15.8  -

28.3 

 18.1  -

32.5 

 20.6  -

37.0 

 23.3  -

41.8 

 26.1  -46.8 
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

Roof > 

20 to 

27 

degree

s  

1  20  5.6  -10.4  6.3  -11.6  7.0  -

12.8  

7.7  -

14.1  

8.4  -

15.5  

9.2  -

16.9  

10.0  -

18.4  

11.7  -

21.6  

13.6  -

25.1  

15.6  -

28.8  

17.8  -

32.8  

20.1  -

37.0  

22.5  -41.5  

1  50  4.4  -8.6  5.0  -9.6  5.5  -

10.6  

6.1  -

11.7  

6.6  -

12.8  

7.3  -

14.0  

7.9  -

15.3  

9.3  -

17.9  

10.8  -

20.8  

12.3  -

23.9  

14.0  -

27.2  

15.9  -

30.7  

17.8  -34.4  

1  100  3.6  -7.3  4.0  -8.1  4.4  -9.0  4.8  -9.9  5.3  -

10.8  

5.8  -

11.9  

6.3  -

12.9  

7.4  -

15.1  

8.6  -

17.6  

9.9  -

20.2  

11.2  -

22.9  

12.7  -

25.9  

14.2  -29.0  

2e, 

2r, 3  

10  6.5  -16.2  7.3  -18.0  8.0  -

19.9  

8.9  -

22.0  

9.7  -

24.1  

10.6  -

26.4  

11.6  -

28.7  

13.6  -

33.7  

15.8  -

39.1  

18.1  -

44.9  

20.6  -

51.0  

23.3  -

57.6  

26.1  -64.6  

2e, 

2r, 3  

20  5.6  -14.4  6.3  -16.1  7.0  -

17.8  

7.7  -

19.7  

8.4  -

21.6  

9.2  -

23.6  

10.0  -

25.7  

11.7  -

30.1  

13.6  -

34.9  

15.6  -

40.1  

17.8  -

45.6  

20.1  -

51.5  

22.5  -57.8  

2e, 

2r, 3  

50  4.4  -12.2  5.0  -13.5  5.5  -

15.0  

6.1  -

16.5  

6.6  -

18.2  

7.3  -

19.9  

7.9  -

21.6  

9.3  -

25.4  

10.8  -

29.4  

12.3  -

33.8  

14.0  -

38.4  

15.9  -

43.4  

17.8  -48.6  

2e, 

2r, 3  

100  3.6  -10.4 4.0  -11.6  4.4  -

12.9  

4.8  -

14.2  

5.3  -

15.6  

5.8  -

17.1  

6.3  -

18.6  

7.4  -

21.8  

8.6  -

25.3  

9.9  -

29.0  

11.2  -

33.0  

12.7  -

37.3  

14.2  -41.8  

 Hippe

d Roof 

> 27 to 

45 

degree

s  

1 10  6.2 -12.4  6.9 -13.9   7.7  -

15.4 

 8.5  -

16.9 

9.3   -

18.6 

10.2   -

20.3 

 11.1  -

22.1 

 13.0  -

26.0 

 15.1  -

30.1 

 17.3  -

34.6 

 19.7  -

39.3 

 22.2  -

44.4 

 24.9  -49.8 

1 20 5.4  -11.0  6.0  -12.3  6.7  -

13.6  

7.4  -

15.0  

8.1  -

16.5  

8.9  -

18.0  

9.6  -

19.6  

11.3  -

23.0  

13.1  -

26.7  

15.1  -

30.7  

17.1  -

34.9  

19.4  -

39.4  

21.7  -44.2  

1  50 4.4  -9.2  4.9  -10.2  5.4  - 5.9  - 6.5  - 7.1  - 7.7  - 9.1  - 10.5  - 12.1  - 13.8  - 15.5  - 17.4  -36.7  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

11.3  12.5  13.7  15.0  16.3  19.2  22.2  25.5  29.0  32.8  

1 100 3.6  -7.8  4.0  -8.7  4.4  -9.6  4.8  -

10.6  

5.3  -

11.6  

5.8  -

12.7  

6.3  -

13.8  

7.4  -

16.2  

8.6  -

18.8  

9.9  -

21.6  

11.2  -

24.6  

12.7  -

27.8  

14.2  -31.1  

 2e  10 6.2  -14.8  6.9  -16.5  7.7  -

18.3  

8.5  -

20.2  

9.3  -

22.1  

10.2  -

24.2  

11.1  -

26.3  

13.0  -

30.9  

15.1  -

35.9  

17.3  -

41.2  

19.7  -

46.8  

22.2  -

52.9  

24.9  -59.3  

2e  20  5.4  -11.7  6.0  -13.0  6.7  -

14.5  

7.4  -

15.9  

8.1  -

17.5  

8.9  -

19.1  

9.6  -

20.8  

11.3  -

24.4  

13.1  -

28.3  

15.1  -

32.5  

17.1  -

37.0  

19.4  -

41.8  

21.7  -46.8  

2e  50  4.4  -7.3  4.9  -8.1  5.4  -9.0  5.9  -9.9  6.5  -

10.8  

7.1  -

11.9  

7.7  -

12.9  

9.1  -

15.1  

10.5  -

17.6  

12.1  -

20.2  

13.8  -

22.9  

15.5  -

25.9  

17.4  -29.0  

2e  100  3.6  -7.3  4.0  -8.1  4.4  -9.0  4.8  -9.9  5.3  -

10.8  

5.8  -

11.9  

6.3  -

12.9  

7.4  -

15.1  

8.6  -

17.6  

9.9  -

20.2  

11.2  -

22.9  

12.7  -

25.9  

14.2  -29.0  

2r  10  6.2  -18.7  6.9  -20.9  7.7  -

23.1  

8.5  -

25.5  

9.3  -

28.0  

10.2  -

30.6  

11.1  -

33.3  

13.0  -

39.1  

15.1  -

45.4  

17.3  -

52.1  

19.7  -

59.2  

22.2  -

66.9  

24.9  -75.0  

2r  20  5.4  -15.7  6.0  -17.5  6.7  -

19.4  

7.4  -

21.4  

8.1  -

23.5  

8.9  -

25.7  

9.6  -

28.0  

11.3  -

32.8  

13.1  -

38.1  

15.1  -

43.7  

17.1  -

49.8  

19.4  -

56.2  

21.7  -63.0  

2r  50  4.4  -11.7  4.9  -13.1  5.4  -

14.5  

5.9  -

16.0  

6.5  -

17.5  

7.1  -

19.2  

7.7  -

20.9  

9.1  -

24.5  

10.5  -

28.4  

12.1  -

32.6  

13.8  -

37.1  

15.5  -

41.9  

17.4  -47.0  

2r  100  3.6  -8.7  4.0  -9.7  4.4  -

10.8  

4.8  -

11.9  

5.3  -

13.1  

5.8  -

14.3  

6.3  -

15.5  

7.4  -

18.2  

8.6  -

21.2  

9.9  -

24.3  

11.2  -

27.6  

12.7  31.2 

- 

14.2  -35.0  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

3 10 6.2  -20.0  6.9  -22.3  7.7  -

24.7  

8.5  -

27.2  

9.3  -

29.9  

10.2  -

32.7  

11.1  -

35.6  

13.0  -

41.7  

15.1  -

48.4  

17.3  -

55.6  

19.7  -

63.2  

22.2  -

71.4  

24.9  -80.0  

3 20 5.4  -15.0  6.0  -16.8  6.7  -

18.6  

7.4  -

20.5  

8.1  -

22.5  

8.9  -

24.6  

9.6  -

26.7  

11.3  -

31.4  

13.1  -

36.4  

15.1  -

41.8  

17.1  -

47.5  

19.4  -

53.7  

21.7  -60.2  

3  50 4.4  -8.7  4.9  -9.7  5.4  -

10.8  

5.9  -

11.9  

6.5  -

13.1  

7.1  -

14.3  

7.7  -

15.5  

9.1  -

18.2  

10.5  -

21.2  

12.1  -

24.3  

13.8  -

27.6  

15.5  -

31.2  

17.4  -35.0  

3 100 3.6  -8.7  4.0  -9.7  4.4  -

10.8  

4.8  -

11.9  

5.3  -

13.1  

5.8  -

14.3  

6.3  -

15.5  

7.4  -

18.2  

8.6  -

21.2  

9.9  -

24.3  

11.2  -

27.6  

12.7  -

31.2  

14.2  -35.0  

 Wall  4 10  8.7 -9.5   9.7 -10.6  10.

8  

-

11.7  

11.

9  

-

12.9  

 13.1 -

14.2  

14.3  -

15.5  

15.5  -

16.9  

18.2  -

19.8  

21.2  -

22.9  

24.3  -

26.3  

27.6  -

30.0  

31.2  -

33.8  

35.0   -37.9 

4  20 8.3  -9.1  9.3  -10.1  10.

3  

-

11.2  

11.

4  

-

12.4  

12.5  -

13.6  

13.6  -

14.8  

14.8  -

16.2  

17.4  -

19.0  

20.2  -

22.0  

23.2  -

25.3  

26.4  -

28.7  

29.8  -

32.4  

33.4  -36.4  

4  50 7.8  -8.6  8.7  -9.5  9.7  -

10.6  

10.

7  

-

11.7  

11.7  -

12.8  

12.8  -

14.0  

13.9  -

15.2  

16.3  -

17.9  

18.9  -

20.7  

21.7  -

23.8  

24.7  -

27.1  

27.9  -

30.6  

31.3  -34.3  

4  100  7.4  -8.2  8.3  -9.1  9.2  -

10.1  

10.

1  

-

11.1  

11.1  -

12.2  

12.1  -

13.3  

13.2  -

14.5  

15.5  -

17.1  

18.0  -

19.8  

20.6  -

22.7  

23.5  -

25.8  

26.5  -

29.2  

29.7  -32.7  

4  500 6.5  -7.3  7.3  -8.1  8.0  -9.0  8.9  -9.9  9.7  -

10.8  

10.6  -

11.9  

11.6  -

12.9  

13.6  -

15.1  

15.8  -

17.6  

18.1  -

20.2  

20.6  -

22.9  

23.3  -

25.9  

26.1  -29.0  

5  10 8.7  -11.7  9.7  -13.0  10. - 11. - 13.1  - 14.3  - 15.5  - 18.2  - 21.2  - 24.3  - 27.6  - 31.2  - 35.0  -46.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

8  14.5  9  15.9  17.5  19.1  20.8  24.4  28.3  32.5  37.0  41.8  

5  20 8.3  -10.9  9.3  -12.2  10.

3  

-

13.5  

11.

4  

-

14.9  

12.5  -

16.3  

13.6  -

17.8  

14.8  -

19.4  

17.4  -

22.8  

20.2  -

26.4  

23.2  -

30.3  

26.4  -

34.5  

29.8  -

39.0  

33.4  -43.7  

5 50 7.8  -9.9  8.7  -11.0  9.7  -

12.2  

10.

7  

-

13.4  

11.7  -

14.7  

12.8  -

16.1  

13.9  -

17.5  

16.3  -

20.6  

18.9  -

23.9  

21.7  -

27.4  

24.7  -

31.2  

27.9  -

35.2  

31.3  -39.5  

5 100 7.4  -9.1  8.3  -10.1  9.2  -

11.2  

10.

1  

-

12.4  

11.1  -

13.6  

12.1  -

14.8  

13.2  -

16.1  

15.5  -

19.0  

18.0  -

22.0  

20.6  -

25.2  

23.5  -

28.7  

26.5  -

32.4  

29.7  -36.3  

5  500 6.5  -7.3  7.3  -8.1  8.0  -9.0  8.9  -9.9  9.7  -

10.8  

10.6  -

11.9  

11.6  -

12.9  

13.6  -

15.1  

15.8  -

17.6  

18.1  -

20.2  

20.6  -

22.9  

23.3  -

25.9  

26.1  -29.0  

  

  ZONE 

EFFECTIVE 

WIND AREA 

(feet2) 

ULTIMATE DESIGN WIND SPEED, VULT (mph) 

110 115 120 130 140 150 160 170 180 

Roof 0 

to 7 

degrees 

1 10 10.0 -13.0 10.0 -14.0 10.0 15.0 10.0 18.0 10.0 21.0 9.9 
-

24.0 
11.2 

-

27.0 
12.6 

-

31.0 
14.2 -35.0 

1 20 10.0 -12.0 10.0 -13.0 10.0 -5.0 10.0 17.0 10.0 20.0 9.2 
-

23.0 
10.6 

-

26.0 
11.9 

-

30.0 
13.3 -34.1 

1 50 10.0 -12.0 10.0 -13.0 10.0 
-

14.0 
10.0 

-

17.0 
10.0 

-

19.0 
8.5 

-

22.0 
10.0 

-

26.0 
10.8 

-

29.0 
12.2 -32.9 
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1 100 10.0 -11.0 10.0 -13.0 10.0 
-

14.0 
10.0 

-

16.0 
10.0 

-

19.0 
7.8 

-

22.0 
10.0 

-

25.0 
10.0 

-

28.0 
11.3 -32.0 

2 10 10.0 -21.0 10.0 -23.0 10.0 
-

26.0 
10.0 

-

30.0 
10.0 

-

35.0 
9.9 

-

40.0 
11.2 

-

46.0 
12.6 

-

52.0 
14.2 -58.7 

2 20 10.0 -19.0 10.0 -21.0 10.0 
-

23.0 
10.0 

-

27.0 
10.0 

-

31.0 
9.2 

-

36.0 
10.6 

-

41.0 
11.9 

-

46.0 
13.3 -52.4 

2 50 10.0 -16.0 10.0 -18.0 10.0 
-

19.0 
10.0 

-

23.0 
10.0 

-

26.0 
8.5 

-

30.0 
10.0 

-

34.0 
10.8 

-

39.0 
12.2 -44.1 

2 100 10.0 -14.0 10.0 -15.0 10.0 
-

16.0 
10.0 

-

19.0 
10.0 

-

22.0 
7.8 

-

26.0 
10.0 

-

30.0 
10.0 

-

33.0 
11.3 -37.9 

3 10 10.0 -33.0 10.0 -36.0 10.0 
-

39.0 
10.0 

-

46.0 
10.0 

-

53.0 
9.9 

-

61.0 
11.2 

-

69.0 
12.6 

-

78.0 
14.2 -88.3 

3 20 10.0 -27.0 10.0 -29.0 10.0 
-

32.0 
10.0 

-

38.0 
10.0 

-

44.0 
9.2 

-

50.0 
10.6 

-

57.0 
11.9 

-

65.0 
13.3 -73.1 

3 50 10.0 -19.0 10.0 -21.0 10.0 
-

23.0 
10.0 

-

27.0 
10.0 

-

32.0 
8.5 

-

36.0 
10.0 

-

41.0 
10.8 

-

47.0 
12.2 -53.1 

3 100 10.0 -14.0 10.0 -15.0 10.0 
-

16.0 
10.0 

-

19.0 
10.0 

-

22.0 
7.8 

-

26.0 
10.0 

-

30.0 
10.0 

-

33.0 
11.3 -37.9 

Roof > 

7 to 27 

degrees 

1 10 10.0 -11.0 10.0 -13.0 10.0 
-

14.0 
10.5 

-

16.0 
12.2 

-

19.0 
14.0 

-

22.0 
15.9 

-

25.0 
17.9 

-

28.0 
20.2 -32.0 

1 20 10.0 -11.0 10.0 -12.0 10.0 
-

13.0 
10.0 

-

16.0 
11.1 

-

18.0 
12.8 

-

21.0 
14.5 

-

24.0 
16.4 

-

27.0 
18.4 -31.1 

1 50 10.0 -11.0 10.0 -12.0 10.0 - 10.0 - 10.0 - 11.1 - 12.7 - 14.3 - 16.0 -29.9 
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13.0 15.0 18.0 20.0 23.0 26.0 

1 100 10.0 -10.0 10.0 -11.0 10.0 
-

12.0 
10.0 

-

15.0 
10.0 

-

17.0 
9.9 

-

20.0 
11.2 

-

22.0 
12.6 

-

25.0 
14.2 -29.0 

2 10 10.0 -20.0 10.0 -22.0 10.0 
-

24.0 
10.5 

-

29.0 
12.2 

-

33.0 
14.0 

-

38.0 
15.9 

-

44.0 
17.9 

-

49.0 
20.2 -55.8 

2 20 10.0 -19.0 10.0 -20.0 10.0 
-

22.0 
10.0 

-

26.0 
11.1 

-

31.0 
12.8 

-

35.0 
14.5 

-

40.0 
16.4 

-

45.0 
18.4 -51.2 

2 50 10.0 -16.0 10.0 -18.0 10.0 
-

20.0 
10.0 

-

23.0 
10.0 

-

27.0 
11.1 

-

31.0 
12.7 

-

35.0 
14.3 

-

40.0 
16.0 -45.4 

2 100 10.0 -15.0 10.0 -16.0 10.0 
-

18.0 
10.0 

-

21.0 
10.0 

-

24.0 
9.9 

-

28.0 
11.2 

-

32.0 
12.6 

-

36.0 
14.2 -40.9 

3 10 10.0 -30.0 10.0 -33.0 10.0 
-

36.0 
10.5 

-

43.0 
12.2 

-

49.0 
14.0 

-

57.0 
15.9 

-

65.0 
17.9 

-

73.0 
20.2 -82.4 

3 20 10.0 -28.0 10.0 -31.0 10.0 
-

34.0 
10.0 

-

40.0 
11.1 

-

46.0 
12.8 

-

53.0 
14.5 

-

60.0 
16.4 

-

68.0 
18.4 -77.0 

3 50 10.0 -26.0 10.0 -28.0 10.0 
-

31.0 
10.0 

-

36.0 
10.0 

-

42.0 
11.1 

-

48.0 
12.7 

-

55.0 
14.3 

-

62.0 
16.0 -69.9 

3 100 10.0 -24.0 10.0 -26.0 10.0 
-

28.0 
10.0 

-

33.0 
10.0 

-

39.0 
9.9 

-

44.0 
11.2 

-

51.0 
12.6 

-

57.0 
14.2 -64.6 

Roof > 

27 to 45 

degrees 

1 10 11.9 -13.0 13.1 -14.0 14.2 
-

15.0 
16.7 

-

18.0 
19.4 

-

21.0 
22.2 

-

24.0 
25.3 

-

27.0 
28.5 

-

31.0 
32.0 -35.0 

1 20 11.6 -12.0 12.7 -13.0 13.8 
-

14.0 
16.2 

-

17.0 
18.8 

-

20.0 
21.6 

-

23.0 
24.6 

-

26.0 
27.7 

-

29.0 
31.1 -33.2 
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1 50 11.2 -11.0 12.2 -12.0 13.3 
-

13.0 
15.6 

-

16.0 
18.1 

-

18.0 
20.8 

-

21.0 
23.6 

-

24.0 
26.7 

-

27.0 
29.9 -30.8 

1 100 10.9 -10.0 11.9 -11.0 12.9 
-

12.0 
15.1 

-

15.0 
17.6 

-

17.0 
20.2 

-

20.0 
22.9 

-

22.0 
25.9 

-

25.0 
29.0 -29.0 

2 10 11.9 -15.0 13.1 -16.0 14.2 
-

18.0 
16.7 

-

21.0 
19.4 

-

24.0 
22.2 

-

28.0 
25.3 

-

32.0 
28.5 

-

36.0 
32.0 -40.9 

2 20 11.6 -14.0 12.7 -16.0 13.8 
-

17.0 
16.2 

-

20.0 
18.8 

-

23.0 
21.6 

-

27.0 
24.6 

-

30.0 
27.7 

-

34.0 
31.1 -39.1 

2 50 11.2 -13.0 12.2 -15.0 13.3 
-

16.0 
15.6 

-

19.0 
18.1 

-

22.0 
20.8 

-

25.0 
23.6 

-

29.0 
26.7 

-

32.0 
29.9 -36.8 

2 100 10.9 -13.0 11.9 -14.0 12.9 
-

15.0 
15.1 

-

18.0 
17.6 

-

21.0 
20.2 

-

24.0 
22.9 

-

27.0 
25.9 

-

31.0 
29.0 -35.0 

3 10 11.9 -15.0 13.1 -16.0 14.2 
-

18.0 
16.7 

-

21.0 
19.4 

-

24.0 
22.2 

-

28.0 
25.3 

-

32.0 
28.5 

-

36.0 
32.0 -40.9 

3 20 11.6 -14.0 12.7 -16.0 13.8 
-

17.0 
16.2 

-

20.0 
18.8 

-

23.0 
21.6 

-

27.0 
24.6 

-

30.0 
27.7 

-

34.0 
31.1 -39.1 

3 50 11.2 -13.0 12.2 -15.0 13.3 
-

16.0 
15.6 

-

19.0 
18.1 

-

22.0 
20.8 

-

25.0 
23.6 

-

29.0 
26.7 

-

32.0 
29.9 -36.8 

3 100 10.9 -13.0 11.9 -14.0 12.9 
-

15.0 
15.1 

-

18.0 
17.6 

-

21.0 
20.2 

-

24.0 
22.9 

-

27.0 
25.9 

-

31.0 
29.0 -35.0 

Wall 

4 10 13.1 -14.0 14.3 -15.0 15.5 
-

16.0 
18.2 

-

19.0 
21.2 

-

22.0 
24.3 

-

26.0 
27.7 

-

30.0 
31.2 

-

33.0 
35.0 -37.9 

4 20 12.5 -13.0 13.6 -14.0 14.8 - 17.4 - 20.2 - 23.2 - 26.4 - 29.7 - 33.4 -36.4 
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16.0 19.0 22.0 25.0 28.0 32.0 

4 50 11.7 -12.0 12.8 -14.0 13.9 
-

15.0 
16.3 

-

17.0 
19.0 

-

20.0 
21.7 

-

23.0 
24.7 

-

27.0 
27.9 

-

30.0 
31.3 -34.3 

4 100 11.1 -12.0 12.1 -13.0 13.2 
-

14.0 
15.5 

-

17.0 
18.0 

-

19.0 
20.6 

-

22.0 
23.5 

-

25.0 
26.5 

-

29.0 
29.8 32.7 

4 500 10.0 -10.0 10.6 -11.0 11.6 
-

12.0 
13.6 

-

15.0 
15.8 

-

17.0 
18.1 

-

20.0 
20.6 

-

22.0 
23.2 

-

25.0 
26.1 -29.0 

5 10 13.1 -17.0 14.3 -19.0 15.5 
-

20.0 
18.2 

-

24.0 
21.2 

-

28.0 
24.3 

-

32.0 
27.7 

-

37.0 
31.2 

-

41.0 
35.0 -46.8 

5 20 12.5 -16.0 13.6 -17.0 14.8 
-

19.0 
17.4 

-

22.0 
20.2 

-

26.0 
23.2 

-

30.0 
26.4 

-

34.0 
29.7 

-

39.0 
33.4 -43.7 

5 50 11.7 -14.0 12.8 -16.0 13.9 
-

17.0 
16.3 

-

20.0 
19.0 

-

23.0 
21.7 

-

27.0 
24.7 

-

31.0 
27.9 

-

35.0 
31.3 -39.5 

5 100 11.1 -13.0 12.1 -14.0 13.2 
-

16.0 
15.5 

-

19.0 
18.0 

-

22.0 
20.6 

-

25.0 
23.5 

-

28.0 
26.5 

-

32.0 
29.8 -36.4 

5 500 10.0 -10.0 10.6 -11.0 11.6 
-

12.0 
13.6 

-

15.0 
15.8 

-

17.0 
18.1 

-

20.0 
20.6 

-

22.0 
23.2 

-

25.0 
26.1 -29.0 

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2 , 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa. 

a.    The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span length. For cladding fasteners, the effective wind area shall 
not be greater than the area that is tributary to an individual fastener. 

b.    For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used. 

c.    Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2(3). 

d.    See Figure R301.2(7) for location of zones. 

e.    Plus and minus signs signify pressures acting toward and away from the building surfaces. 
f.  Positive and negative design wind pressures shall not be less than 10 psf.  
g.  Where the ratio of the building mean roof height to the building length or width is less than 0.8, uplift loads are allowed to be calculated in accordance with ASCE 7. 
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TABLE R301.2 (3)  
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2(2) 

 MEAN ROOF HEIGHT 

EXPOSURE 

B C D 

15 0.821.00 1.21 1.47 

20 0.891.00 1.29 1.55 

25 0.941.00 1.35 1.61 

30 1.00 1.40 1.66 

35 1.05 1.45 1.70 

40 1.09 1.49 1.74 

45 1.12 1.53 1.78 

50 1.16 1.56 1.81 

55 1.19 1.59 1.84 

60 1.22 1.62 1.87 
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Delete and substitute as follows: 

FIGURE R301.2(4)A  
A ULTIMATE DESIGN WIND SPEEDS 

 
(Existing code figure not shown for clarity) 

 

Reason: This proposal coordinates the wind design criteria in the IRC with the soon to be published 2016 Edition of ASCE 7. As of the submission date of this code change proposal, the ASCE 
7 Standards Committee has completed the committee balloting on the technical changes.  The document designated ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and 
Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public Comment Hearing for Group B in October 2016.  Any person interested in obtaining a 
public comment copy of ASCE 7-16 may do so by contacting James Neckel at ASCE (jneckel@asce.org). 
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There are two primary proposed changes to the IRC for coordination with the revised wind loading criteria in ASCE 7-16 - new basic wind speed map for Risk Category II buildings and revised 
roof component and cladding loads for buildings with mean roof heights less than or equal to 60 feet.  In ASCE 7-16, wind speeds in non-hurricane prone areas of the contiguous United States 
have been revised using contours to better reflect regional variations in the extreme wind  climate. Point values are provided to aid interpolation, in a style similar to that used in the ASCE 7 
seismic hazard maps.  Summaries of the data and methods used to estimate both the non-hurricane and hurricane wind speeds are provided in the commentary to Chapter 26 in ASCE 7-
16.  The wind speeds in the hurricane-prone region have not changed from ASCE 7-10.  Revised Figure R301.2(4)A reflects the wind speed map in ASCE 7-16 for Risk Category II buildings. 
The simplified component and cladding loads in Table R301.2(2) are proposed to be revised for correlation with the new roof component and cladding loads for buildings with mean roof heights 
less than or equal to 60 feet.  The roof zones and pressure coefficients in Figure 30.4-2 (Figures 30.4-2A through 30.4-2I) have been revised based on an analysis of an extensive wind tunnel 
database.  All source data used in the study are publicly accessible through the National Institute of Standards and Technology's website.   Compared to previous versions of ASCE 7, the 
pressure coefficients have been increased, and are now more consistent with coefficients for buildings higher than 60 ft. Roof zone sizes are also modified from those of earlier versions in order 
to minimize the increase of pressure coefficients in zones 1 and 2. The data indicate that for these low-rise buildings, the size of the roof zones depend primarily on the building height, h.  The 
GCp values given in Figures 30.4-2A through 30.4-2I are associated with wind tunnel tests performed in both Exposures B and C.   For Figure 30.4-2A, the coefficients apply equally to Exposure 
B and C, based on wind tunnel data that show insignificant differences in (GCp) for Exposures B and C. Consequently, the truncation for Kz in Table 30.3-1 of ASCE 7-10 is not required for 
buildings below 30 ft, and the lower Kz values may be used as shown revised in Figure R301.2(3) of the IRC. 
 

Cost Impact: Will increase the cost of construction 
Component and cladding loads for roofs on buildings with mean roof heights less than or equal to 60 feet are higher for some roof slopes and zones than similar roof slopes and zones in Table 
R301.2(2) in the 2015 IRC.  Construction costs will increase for roofing products and decking for some areas of the country. 
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee balloting on the technical changes.  The document designated ASCE 7 
Minimum Design Loads and Associated Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public Comment Hearing 
for Group B in October 2016.  Any person interested in obtaining a public comment copy of ASCE 7-16 may do so by contacting James Neckel at ASCE (jneckel@asce.org). 
 

RB20-16 : R301.2-STAFFORD12555 
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RB112-16 : R311.7.11-
KRANZ11200

RB112-16
IRC: R311.7.11, R311.7.12.
Proponent : Lee Kranz, City of Bellevue, WA, representing Washington Association of Building Officials
Technical Code Development Committee (lkranz@bellevuewa.gov)

2015 International Residential Code
Revise as follows:

R311.7.11 Alternating tread devices. Alternating tread devices shall not be used as an element
of a means of egress. Alternating tread devices shall be permitted provided that the required
means of egress stairway or ramp serves the same space at each adjoining level or where a
means of egress is not required. The clear width at and below the handrails shall be not less than
20 inches (508 mm).

Exception: Alternating tread devices are allowed to be used as an element of a means of
egress for lofts, mezzanines, and similar areas of 200 gross square feet or less and not
providing exclusive access to a kitchen or bathroom. 

R311.7.12 Ships ladders. Ships ladders shall not be used as an element of a means of egress.
Ships ladders shall be permitted provided that a required means of egress stairway or ramp
serves the same space at each adjoining level or where a means of egress is not required. The
clear width at and below the handrails shall be not less than 20 inches.

Exception: Ships ladders are allowed to be used as an element of a means of egress for
lofts, mezzanines, and similar areas of 200 gross square feet or less and not providing
exclusive access to a kitchen or bathroom.

Reason: It is not uncommon to see small lofts or mezzanines in single family dw elling units.  Providing a full stairw ay
to these areas is oneroues because the required f loor area for the stairw ay may signif icantly reduce the usable
square footage in the house.  There is a grow ing popularity for so-called tiny houses and other smaller residences.
This code change w ould provide a legal and safe w ay to access a small loft area typically provided for these
homes.  The proposal includes an exclusion for kitchens and bathrooms w here the only access is via the alternating
tread device or ships ladder.  This is done to ensure that access to and egress from these facilities w ill be via a
normal stair or from the main f loor of the dw elling unit.  

Cost Impact: Will not increase the cost of construction
If this code change is approved it w ill low er the cost of construction and save space w ithin the dw elling unit.

Replace the code change proposal with the following.
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RB207-16 
IRC: R507, R507.3 (New), R507.3.1 (New), R507.3.2 (New), TABLE R507.3.1 (New). 
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and Railing Association 
(NADRA)  (bajnaic@chesterfield.gov) 

2015 International Residential Code 
SECTION R507 EXTERIOR DECKS 

R507.3  FOOTINGS. Decks shall be supported on concrete footings or other approved structural systems designed to 
accommodate all loads according to Section R301. 

R507.3.1  Minimum size. The minimum size of concrete footings shall be in accordance with Table R507.3.1, based on the 
tributary area and allowable soil bearing pressure in accordance with Table R401.4.1.   

R507.3.2  Minimum depth. Deck footings shall extend below the frost line specified in Table R301.2(1) in accordance with 
Section R403.1.4.1. 

TABLE TA BLE R507.3.1 
MINIMUM FOOTING SIZE FOR DECKS 

MINIMUM FOOTING SIZE FOR DECKS a,c,d (sqft)

LIVE OR  

GROUND 

SNOW 

LOAD b

(psf) 

TRIBUTARY  

AREA 

(sqft) 

 1500 2000  2500   ≥3000 

 Side 

of a  

square 

footing 

(in) 

 Diameter 

of a 

round 

footing 

(in) 

T hickness 

(in) 

 Side 

of a 

square 

footing 

(in) 

Diameter 

of a 

round 

footing 

(in)  

T hickness 

(in)  

Side of 

a  

square 

footing 

(in) 

Diameter  

of a 

round 

footing 

(in)  

Thickness 

(in)  

 Side 

of a 

square 

footing 

(in)  

Diameter  

of a 

round 

footing 

(in)  

T hickness 

(in)  

40 

 20 12   14 6   12  14 6 12  14  6  12 14 6 

 40 14 16 6   12  14 6 12  14   6  12 14 6 

 60 17   19 6  15 17 6  13  15  6  12  14 6 

 80 20  22  7   17  19 6  15  17  6  14  16 6 

 100  22  25 8  19  21  6 17   19  6  15 17 6 

 120  24  27  9 21  23  7  19 21   6 17  19 6 

 140  26  29  10  22  25  8  20 23   7  18  21 6 

 160 28  31  11   24  27  9 21   24  8  20 22  7 

50   20 12 14 6  12  14  6 12  14  6  12 14 6 

40  15  17  6 13  15  6  12  14  6 12 14 6 

 60  19  21  6 16  18  6  14  16  6 13 15 6 

 80  21  24  8 19 21  6  17  19  6 15 17 6 

Replace the code change proposal with the following.
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 100  24  27  9 21  23 7 19  21   6 17 19 6 

 120  26  30  10  23 26 8  20  23  7  19 21 6 

 140  28  32  11  25 28 9 22  25   8 20 23 7 

 160  30  34  12  26  30  10 24   27  9 21 24 8 

60 

 20 12   14  6  12 14 6 12  14   6 12  14 6 

 40  16  19  6  14  16 6 13   14  6  12 14 6 

 60 20   23  7  17  20 6 16   18  6 14 16 6 

 80 23   26  9 20 23 7 18   20  6 16 19 6 

 100 26   29  10 22 25 8 20  23  7  18 21 6 

 120  28  32  11  25  28  9  22  25  8  20  23  7 

 140  31  35  12  27  30  10  24  27  9  22  24  8 

 160  33  37  13  28  32  11  25  29  10  23  26  9 

70 

 20  12  14  6  12  14  6  12  14  6  12  14  6 

 40  18  20  6  15  17  6  14  15  6  12  14  6 

 60  21  24  8  19  21  6  17  19  6  15  17  6 

 80  25  28  9  21  24  8  19  22  7  18  20  6 

 100  28  31  11  24  27  9  21  24  8  20  22  7 

120 30 34 12 26 30 10 24 27 9 21 24 8 

140 33 37 13 28 32 11 25 29 10 23 26 9 

160 35 40 15 30 34 12 27 31 11 25 28 9 

a. Interpolation permitted, extrapolation not permitted
b. Based on highest load case: Dead + Live or Dead + Snow
c. Assumes minimum square footing to be 12” x 12” x 6” for 6x6 post.
d. If the support is a brick or cmu pier, the footing shall have a minimum 2” projection on all sides.
e. Area, in square feet, of deck surface supported by post and footing.

Reason: 
WHAT: This code change provides prescriptive language and a table for determining the minimum size and depth of deck footings based on tributary area, live 

load and soil bearing pressure. It provides the size based on either square or cylindrical footings. 

WHY: The current code does not address footing size and depth. The information has to be gleaned out of Chapters 3 and 4. The Deck Code Coalition (DCC) 
thought a prescriptive table would be easier for deck builders – especially for homeowners who would not know how to calculate the size based on live load and 
soil's load bearing pressure. 
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Example: 

Based on a typical 12'x 12" deck with two posts away from the house 

and a 40 psf live/snow load, 

and 2000 psf soil bearing pressure: 

Tributary area = (1/4) x 12' x 12' = 36 sqft.@ 2000 psf 

Table says footing to be 12" x 12" x 6" (square) or 14" diameter (cylinder) 

The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product manufacturers, design professionals, 
and academia who have worked since the 2012 IRC code development cycle in an effort to consolidate and improve deck construction methods from across the 
country. 

Our goals are threefold: 

1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily locate all deck related
code provisions in one section equally serves the builder, code official and design professional to a safer, code-conforming deck. 

2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck code rely on
subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code. 

3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe minimum requirements
without stifling the creativity of the design professional or builder.

Cost Impact Will not increase the cost of construction 
If deck footings were correctly sized in the past, there will not be a cost increase based on this table. 

RB207-16 : R507.3 (NEW)-BAJNAI11599 

MINIMUM FOOTING SIZE for DECKS ,c, d  lsaft) 
SOi BEARINGCAPACITY  (PSI) 

15-00 ... 2000 ... 25-00 ... >3000 

LNE« 
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(p"J 

$i (:te ()If .. diameter $id(:; of .. d!em&ter $ideot ..  d!&hil&f $i of.;a dlarneter 
TRIBUTARY 

AREA 11 

(sqfl) 

squate 
footing 

(.. f()l.Jnd 
) thiektlees 
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square 
footing 

(in> 
roond 

squate 
foobng 

(ml 
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square 
foobng round 

... 
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RB345-16 RB344-16 
IRC: R905.11.2, R905.14.3, R905.15.2, R905.9.2 

Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), 
representing National Roofing Contractors Association (NRCA) (jwilen@nrca.net)

Correction made to the code change number.

2016 GROUP B CONSOLIDATED MONOGRAPH UPDATES Page 136



RB376-16
IRC: R703.8.4.
Proponent : Charles Clark, Jr, representing Masonry Alliance for Codes and Standards (Brick Industry
Association) (cclark@bia.org)

2015 International Residential Code

TABLE R703.8.4 
TIE ATTACHMENT AND AIRSPACE REQUIREMENTS

BACKING AND TIE MINIMUM TIE MINIMUM TIE FASTENERa AIRSPACEc

Wood stud backing

with 

corrugated sheet metal

22 U.S. gage 

(0.0299 in.) × 7 /8 in.

wide

8d common nail b

(21 /2 in. × 0.131 in.)

Nominal 1 in. between sheathing and

v eneer

Wood stud backing

with metal strand wire

W1.7 (No. 9 U.S. gage;

0.148 in.) with hook

embedded in mortar

joint

8d common nail b(21 /2 in.

× 0.131 in.)

Minimum nominal 1

in. between

sheathing and

v eneer

Maximum 41 /2 in.

between backing

and v eneer

Cold-f ormed steel stud

backing with adjustable

metal strand wire

W1.7 (No. 9 U.S. gage;

0.148 in.) with hook

embedded in mortar

joint

No. 10 screw extending

through the steel f raming a

minimum of  three exposed

threads

Minimum nominal 1

in. between

sheathing and

v eneer

Maximum 41 /2 in.

between backing

and v eneer

For SI: 1 inch = 25.4 mm.

a. In Seismic Design Category  D 0 , D 1 or D 2 , the minimum tie f astener shall be an 8d ring-shank nail (2 1 / 2 in. × 0.131 in.) or
a No. 10 screw extending through the steel f raming a minimum of  three exposed threads.

b. All f asteners shall hav e rust-inhibitiv e coating suitable f or the installation in which they  are being used, or be manuf actured
f rom material not susceptible to corrosion.
c. An airspace that prov ides drainage shall be permitted to contain mortar f rom construction.

Reason: This code change is intended to acknow ledge that the airspace behind a w ell-constructed, code-compliant
brick veneer w ill never be completely devoid of mortar.  No matter how  careful an experienced, seasoned mason is
in constructing the veneer, some small amount of mrotar from construction w ill be found in the airspace.  Such an
airspace, along w ith code-mandated w ater-resistant barrier, f lashing and w eep holes, has long provided a proven
drainage system to keep the backing and interior dry and to direct w ater to the exterior.  This is evidenced by the
many brick veneer buildings that have performed w ell and have not experienced any interior w ater issues even
though they undoubtedly have some mortar in their airspace.
Historically, architects, engineers, building code off icials and building ow ners have readily-recognized the differnece
betw een a brick veneer w ith a code-compliant airspace and one that w as not.  How ever, in the litigious society that
w e now  f ind ourselves living in, the airspaces of some brick veneer buildings that previously w ould have been
deemed acceptable are now  called into question w ell after the buildings have been occupied even though the
buildings are not experiencing any w ater damage or drainage issues associated w itht he brick veneer w all system. 
This clarif ication to teh code is proposed to acknow ledge that the airspace may contain some mortar from

Code change proposal did not make it into the CAH monograph.
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RB376-16 : TABLE R703.8.4-
CLARK13125

construction as long as it provides drainage.

Cost Impact: Will not increase the cost of construction
This code change proposal is a clarif ication of the existing code language. It is intended to acknow ledge and reflect
more closely the common practice used in the f ield for the construction of anchored stone and masonry veneer
construction. As such, there should be no cost impact.
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WUIC6-16 
IWUIC: 505.5 

Proponent :  David Tyree, representing American Wood Council (dtyree@awc.org) 

2015 International Wildland-Urban Interface Code 
Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 

ASTM E2707-15 Standard Test Method for Determining Fire Penetration of Exterior W all 
Assemblies Using a Direct Flame Impingement Exposure

Correction made to the Referenced Standard.
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