


























Exhibit IV 

 
 

Information on the History of Building Code Adoptions by the 
Counties and Resulting Variances in Design and Construction 

Standards 
 
 

Gary Chock 
Structural Engineers Association of Hawaii 

 
December 2005 

 
Executive Summary 

Current Code Status by County 
Historical Code Adoption History 

Historical Occurrences of Multiple Codes in Simultaneous Use 
Historical Code Developments of Particular Relevance to Structural 

Engineers 
(1991 to 2003 codes) 

Federal Agencies 
Current Code Adoptions by State 



Exhibit IV 

Executive Summary 
 
This exhibit furnishes information on the history and status of the building codes 
adopted by the counties in the State of Hawaii.  Throughout the state’s history, the 
counties have adopted model building codes on independent schedules, and 
counties have on occasion skipped several consecutive 3-year updates of the 
codes.  As a result, it has been common for two or three editions of the building code 
to be in simultaneous use in Hawaii.  There were only two years in the past 30 when 
a single model building code was briefly applicable within the four counties state-
wide by coincidence.  Other State regulations governing building construction were 
updated even less frequently, adding to the complexity.  Because of the more timely 
adoption of building code and standards by federal agencies, yet another set of code 
provisions have typically been added to those applicable to the design and 
construction industry in Hawaii.   
 
An examination is made of the major differences in the structural provisions of the 
1991, 1994, 1997 Uniform Building Codes (UBC) and the 2003 International Building 
Code (IBC) and International Residential Code (IRC).  The 1991 UBC (Hawaii), 1997 
UBC (Maui, Honolulu, and Kauai), and 2003 IBC (federal) are currently applicable in 
the State.  Very significant variations in the design provisions exist, particularly with 
respect to resistance to earthquake and hurricane events.  The older code 
provisions do not utilize lessons learned from recent past disasters, and they do not 
include improvements made to address those structural integrity issues.  They do 
not reflect current national consensus standards.  In addition, there have been many 
design provisions developed that affect the economy of certain structural materials. 
 
It should be noted that seismic hazards have been identified with much greater 
spatial resolution then previously specified in the UBC.  Also, modern wind design 
standards provide significantly better protection against hurricanes than in the past.  
For example, the prescriptive “high-wind” UBC appendix provisions adopted by the 
counties in the 1990’s for detached single-family residential construction do not meet 
the level of resistance commensurate with hurricane wind speeds. 
 
Most of the design provisions discussed have been substantially revised or rewritten 
over the past 12 years to reflect the evolution of technological research and industry 
practice, such that little similarity with the older provisions remains.   
 
As of this report, 90% of the states as well as federal agencies utilize the 
International Building Code and related provisions.  The City & County of Honolulu 
intends to adopt the International Building Code in the near future (2006). 
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Status of Some County Codes as of 2005 
 

HONOLULU CITY & COUNTY MAUI KAUAI HAWAII

UBC 1997 with 
Amendments

UBC 1997 with 
Amendments

UBC 1991 with 
amendments

1986 Housing Code

ELECTRIC NEC 2002 NEC 1999 with 
Amendments

NEC 1999  NEC 1993

MECHANICAL UPC 1997 with 
Amendments

UPC 1991 with 
Amendments

UPC 1997 UPC 1991

Chapter 16.04 Fire Code UFC 1997 with 
Amendments

UFC 1988

UFC 1988 with 
Amendments

Chapter 132 HRS

UBC 1997 with 
Amendments

BUILDING

UFC 1997 with 
Amendments

FIRE
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Historical Code Adoption History 
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Effective Building Codes By Year
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Historical Occurrences of Multiple Codes in Simultaneous Use (not including federal agencies) 
 

Different Building Codes in Simultaneous Use  in Hawaii
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Historical Code Developments of Particular Relevance to Structural Engineers 
1991 Uniform Building Code 

 
UBC Structural 
Provisions 

General Effect Discussion 

Seismic Seismic Design 
Forces and Detailing 
Requirements are 
based on the 1990 
Recommended 
Lateral Force 
Requirements by the 
Structural Engineers 
Association of 
California 

Seismic Zone map is based on the 
first generation national seismic 
hazard map of the 48 continental 
states prepared by USGS in 1976, 
based on a 10% exceedence 
probability over 50 years.  Seismic 
hazard is underestimated for Oahu 
and Hawaii County.  Local 
amendment makes an adjustment 
only for Oahu.  Four Soil Profile 
types are used to classify the site 
seismic response. 

Seismic bracing of 
Mechanical and 
Electrical life safety 
systems 

Design for seismic 
bracing is first 
introduced 

Not typically within scope of work of 
the structural engineer or 
mechanical/electrical engineers; 
actual application uncertain. 

Wind The UBC wind 
provisions are a 
simplified code 
based on the 1982 
standard for wind 
design, ANSI A58.1. 

A Hawaii 50-year Basic Wind 
Speed is derived from 1968 data 
that did not include explicit analysis 
of hurricane risk.  A level of 
resistance to Category 1 storms is 
provided.  Design for wind-borne 
debris is not required.  .  The wind 
speed and level of resistance is 
later updated in ASCE 7-98 and 7-
02 standards utilized in the 
International Building Code. 

Wind A simplified wind 
load procedure 
developed in 
California is 
introduced 

An SEAOC (California) authored 
wind load procedure emphasized 
simplification, but did not always 
result in conservative results, 
according to the SEAW 
(Washington) commentary 
publication.   

Wind Exposure D 
classification is 
added for the 
coastal regions 

Exposure D is introduced for the 
most severe exposure for all coastal 
terrain facing large bodies of water.  
However, in the 2003 International 
Building Code, this exposure is 
acknowledged to be inapplicable to 
Hawaii during hurricane conditions. 
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Load Combinations Load combinations 
for strength design 
procedures are 
specific to each 
material. 

The level of protection against 
failure varied with material, as there 
is no uniform load combination for 
all materials.  1991 UBC only 
addresses Allowable Stress Design.

Special Inspection SEAOH publishes a 
Recommended 
Standard of Practice 
for Special 
Inspection for the 
1991 UBC 

Special inspection of masonry was 
discretionary based on the 
allowable stresses used by the 
engineer 

Concrete Seismic 1991 UBC Shear wall design 
methods were uneconomical and 
later determined to actually be 
detrimental to ductility and safety. 

Structural Steel Pre-Northridge 
earthquake 
standards of 
SEAOC 

Design primarily based on AISC 
1989 with provisions only applicable 
to Zones 3 and 4, which were totally 
revised later after the 1992 
Northridge earthquake welded joint 
failures. 

Light-gage Steel No provisions  

Wood Allowable Stresses 
based on traditional 
values prior to 
reduction in bending 
strength  

1991 UBC Allowable Stresses are 
later discovered to be too high and 
are significantly reduced after an 
extensive 12-year “in-grade” testing 
program by the industry. 

Wood Appendix 25 High 
Wind Prescriptive 
Requirements 

The premise for this appendix is 
that smaller structures have little or 
no structural design, and so some 
connectivity is better than it s 
absence.  The prescriptive method 
provides a series of connections 
comprising a complete load path, 
but does not provide uplift 
resistance for hurricane conditions 
equivalent to the engineering 
criteria of the code. 

Wood 
Preservatives 

Older AWPA Wood 
Treatment 
Standards or the 
former AWPB 
Hawaii Local Area 
Standard 

Treatments based on ACZA and 
CCA or borate.  CCA is 
discontinued per EPA at a later 
date.  No incising is required. 
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Historical Code Developments of Particular Relevance to Structural Engineers 
1994 Uniform Building Code 

 
UBC Structural 
Provisions 

General Effect Discussion 

Organization Format of Sections 
entirely changes 

This revision established the 
organizational format to be used as 
the ICBO, SBC, and BOCA codes 
move towards being consolidated in 
the later IBC 

Seismic Limitations of 
calculated building 
period of vibration 

Change toward more conservative 
(greater) seismic load 

Seismic Changed criteria for 
descriptive 
classification of Soil 
conditions 

Definitions of Site Coefficients were 
adjusted to allow medium-dense 
conditions. 

Wind The UBC wind 
provisions are a 
simplified code 
based on the 1988 
standard for wind 
design, ANSI A58.1. 

Used a Hawaii 50-year Basic Wind 
Speed is derived from 1968 data 
that did not include explicit analysis 
of hurricane risk.  Design for wind-
borne debris was not required.   

Wind Introduces enclosed, 
partially enclosed 
and unenclosed 
structures 

An attempt to account for internal 
pressurization effects by adjusting 
the net external design pressure. 

Live Loads Alternate live load 
reduction method 

Provided different reduction based 
on influence area rather than 
tributary area 

Load Combinations Load combinations 
for strength design 
procedures are 
specific to each 
material. 

The level of protection against 
failure varied with material, as there 
is no uniform load combination for 
all materials.   

Inspection Welding, Bolting, 
and Masonry 

Clarified and provided more detail 
on inspection scope 

Concrete Slab thicknesses, 
Bolt anchorage, 
Seismic 
requirements 

Changes to minimum slab 
thickness, new bolt capacity 
methods, and entirely revamped 
seismic provisions that in many 
cases were different from ACI 
standards 

Masonry Strength Design 
introduced 

Working Stress or Strength Design 
were permitted to be used 
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Structural Steel Eccentric Braced 
frame design 
introduced 

1994 UBC did not include any 
findings of the post-Northridge 
earthquake research into welded 
joint fractures in steel frames 

Light-gage Steel 1989 Cold-Formed 
Steel provisions 
adopted  

 

Wood Wood allowable 
stresses revised 

Allowable Stresses were found to 
be too high and were significantly 
reduced in the 1994 UBC after an 
extensive 12-year “in-grade” testing 
program by the industry 

Wood Conventional 
Construction 

Provisions revised to provide more 
detailed requirements, including 
additional bracing in seismic zone 
4. 

Wood Appendix 25 High 
Wind Prescriptive 
Requirements 

The premise for this appendix is 
that smaller structures have little or 
no structural design, and so some 
connectivity is better than it s 
absence.  The prescriptive method 
provides a series of connections 
comprising a complete load path, 
but does not provide uplift 
resistance for hurricane conditions 
equivalent to the engineering 
criteria of the code. 
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Historical Code Developments of Particular Relevance to Structural Engineers 
1997 Uniform Building Code 

 
UBC Structural 
Provisions 

General Effect Discussion 

Seismic Seismic Design 
Forces and Detailing 
Requirements are 
very significantly 
revised.  
Loads and system 
factors reflect a 
strength design 
level, and greater 
detailing 
requirements are 
added to provide 
ductile system 
performance.  
Special force 
requirements for 
elements supporting 
discontinuous 
systems are no 
longer limited to 
zones 3 and 4.  
Attempt made to 
provide very 
conservative 
simplified method for 
low-rise structures. 

Seismic Zone map is based on the 
national seismic hazard map 
prepared by USGS in 1994.  The 
island of Hawaii is assigned to 
Seismic Zone 4.  Subsurface 
conditions become more significant 
to seismic design with soil type 
factors.  Near-source factors are 
used only in the 1997 UBC and 
never again.  However these are 
not defined for Hawaii.  The method 
for determining soil profile types is 
made more quantified and less 
descriptively judged.  Many 
restrictive and penalizing factors 
against certain systems 

Wind An earlier national 
consensus standard 
for wind design, 
ASCE 7-88, is left as 
the basis.  The more 
updated ASCE 7-95 
standard is not 
used. 

Basic Wind Speed remains at the 
fastest mile speed rather than peak 
gust.  The Hawaii 50-year Basic 
Wind Speed is derived from 1968 
data that did not include explicit 
analysis of hurricane risk.  Design 
for wind-borne debris is not 
required.   

Load Combinations Load combinations 
are adopted to be 
common amongst all 
materials.  Vertical 
earthquake 
component is 
introduced. 

Alternate allowable stress methods 
are permitted but undertake no 
further technical improvements.  
Special seismic load combinations 
are added that use a new (omega) 
factor. 
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Inspection  Quality assurance 
inspections added 
for high seismic  
zones 

Special concrete frames and 
nondestructive testing of welded 
moment frames 

Concrete Seismic Strength reduction of shear walls 
and design method, new provisions 
for precast systems, and coupling 
beams, changes in anchorage to 
concrete per strength design 

Concrete Reinforcing Splices 
and Laps 

Lap splices changed significantly 
and become more complex 

Masonry Seismic New requirements for columns and 
out-of-plane wall anchorage to 
flexible diaphragms in Zone 4. 

Structural Steel Initial Post-
Northridge seismic 
research 
incorporated 

New AISC Seismic Provisions begin 
to partially mitigate against welded 
joint fractures experienced in the 
Northridge earthquake 

Light-gage Steel Cold-Formed Shear 
Wall Design 
Methods introduced  

Steel stud wall system design also 
includes special requirements in 
Seismic Zones 3 and 4   

Wood Wood design 
provisions revised in 
its entirety  

Updated and expanded 
requirements 

Wood Appendix 25 High 
Wind Prescriptive 
Requirements 

The premise for this appendix is 
that smaller structures have little or 
no structural design, and so some 
connectivity is better than it s 
absence.  The prescriptive method 
provides a series of connections 
comprising a complete load path, 
but does not provide uplift 
resistance for hurricane conditions 
equivalent to the engineering 
criteria of the code. 
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Short Summary of Code Developments of Relevance to Structural Engineers 
International Building Code 2003 

 
IBC Structural 
Provisions 

General Effect Discussion 

Seismic Seismic Design Forces 
and Detailing 
Requirements are 
Redefined in the IBC 
based on the latest 
ASCE and NEHRP 
provisions.  The Hawaii 
Seismic maps were 
jointly produced by 
USGS and Hawaii Civil 
Defense 

The International Building Code 
uses the 2001 USGS seismic 
hazard contour maps that better 
represent the gradation of hazard 
throughout the State.  The UBC 
zone maps are no longer valid.  The 
design ground motion is based on 
uniform protection against collapse.  
Subsurface conditions become 
more significant to seismic design. 

Seismic bracing 
of nonstructural 
components 

Quality assurance 
inspections added 

 

Wind The latest national 
consensus standard 
for wind design, ASCE 
7-02, is incorporated. 

Basic Wind Speed is re-calibrated 
to a new standard.  Design for wind-
borne debris in a hurricane is 
required.  Local code amendments 
for Oahu, Kauai will provide detailed 
procedures for hurricane design 
considering island topographic and 
downslope wind effects. 

Wind Simplified Method 
Improved in the IBC 

The Simplified Provisions for Wind 
Design of Low-Rise Buildings is 
made more straight-forward.  It 
applies to low-rise structures with 
roof height of less than 60 feet.   

Wind Improved exposure 
definitions 

ASCE-07 allows wind exposure to 
be smoothly transitioned between 
classified areas. 

Live Loads Parking Live Load 
Reduced to 40 psf 

Slab designs become more 
economical. 

Load 
Combinations 

ASCE 7-02 load 
combinations are 
adopted to be common 
amongst all materials. 

The dead and live load combination 
reduces design loads for concrete 
structures by about 10% 

Inspection of 
Masonry 
Construction 

Quality assurance 
inspections added 
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Structural Steel Post-Northridge 
seismic research 
incorporated 

Addresses the prevention of welded 
joint fractures experienced in the 
Northridge earthquake. 

Light-gage Steel Alternative Cold-
Formed Shear Wall 
Design Methods 
(segmented and 
perforated) allowed  

Provides an alternative perforated 
shear wall design method that does 
not require intermediate overturning 
restraints next to openings within 
the body of the wall.  

Wood The IBC and IRC 
allows the use of the 
ANSI/American Forest 
& Paper Association 
Wood Frame 
Construction Manual 
for One- and Two-
Family Dwellings  

Provides simplified engineering 
design requirements, based on 
code-conforming calculations for 
hurricane.  Application in Hawaii 
would result in structural capacity 
for category 2 hurricanes. 
 
Allows more economical designs for 
wood shear walls.  This includes 
40% increased capacities for wind 
loads. 

Wood 
Preservatives 

AWPA Wood 
Treatment Standards 
revised 

Requirements also include 
increased protection of fasteners for 
the current generation of treatments 
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Federal Agencies 

The Army, Navy, Air Force, and other federal agencies have already adopted the 
International Building Code (since 2002) per the Unified Facility Criteria of 2002.  
AIA (national) recommended the International Building Code and International 
Residential Code.  In 2000, Hawaii State Civil Defense recommended to all 
counties that they adopt the International Building Code. 

Current Code Adoptions by State 

45 states plus Washington, D.C. and the Department of Defense use the 
International Building Code.  California is in the process of transitioning 
numerous state agency design standards to the International Building Code.  45 
states plus Washington, D.C. use the International Residential Code 

 

 

One or more International 
Codes® currently enforced 
statewide 

One or more International 
Codes® enforced within state 
at local level 

One or more International 
Codes® adopted statewide with 
future enforcement date 
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State IBC IRC IFC IMC IPC IPSDC IFGC IECC IPMC IEBC ICCPC IUWIC IZC ICCEC Chart Comments

Alabama X03,L L X03,L X03,L X03,L L X03,L L L L L L L
IBC, IFC, IMC, IPC, IFGC - AL Building Commission: 
state owned, schools, hotels, movie theaters

Alaska X03 L03 X03 X03 L L
Arizona X L L L L L X L L IBC: State Department Health has adopted for Hospitals
Arkansas X X X X X03 X03
California
Colorado L L L L L L L L L L L L L L IBC, IFC: Colorado Division of Fire Safety
Connecticut X03 X96 X97 X03
Delaware L L L X L L L
District of Columbia X00 X00 X00 X00 X00 X00 X00 X00
Florida X03 X03 X03 X03 X03 X03
Georgia X X X03 X X X X
Hawaii
Idaho X03 X03 X03 X03 X03 X03
Illinois L L L L L L L A00,L L L L L IECC: commercial only
Indiana X X,A03 X X X 2003 IRC, 5th Printing
Iowa L L L L L L L L L L L L
Kansas X L L L L L L X L L IBC: Acceptable building code except for schools
Kentucky X X X X03 L IECC:  bldgs other than 1&2 family regulated by the KBC
Louisiana X L X L L
Maine X03,L X03 L L L L L L L L L L
Maryland X X L L L L L L
Massachusetts A A A
Michigan X X03 L X X X X X
Minnesota X X X
Mississippi L L L L L L L L L L L L
Missouri L L L X X L L L L L L L IMC, IPC: State buildings only
Montana X X X X X03 X
Nebraska L L L L L L L X03 L L L L L
Nevada X03 X03 X03 L L L L X03 L X03 L Nevada Public Works Board
New Hampshire X L L X X L X L
New Jersey X X X X L
New Mexico X03 X03 L L L L X03 L X03
New York X00 X00 X00 X00 X00 X00 X00 X00
North Carolina X X X X X X X
North Dakota X X L X X L
Ohio X03 L L X03 X03 X03 X03 L L
Oklahoma X X X X X L X L X X L L L IRC:  Mechanical provisions only
Oregon X03 X03 X03 X03 X03
Pennsylvania X X X X X X X L X X X X
Rhode Island X03 X03 X03 X03 X03 X03
South Carolina X03 X03 X03 X03 X03 L03 X03 X03 L03 L03 L L  IPMC, IEBC: Approved for local adoption
South Dakota X L X L L L L L L IBC, IFC: Approved for local adoption
Tennessee L L L L L L L L L L
Texas L X L X X L L X L L L L IMC, IPC approved for local adoption; IBC, IRC: TX Dept. of Insurance
Utah X03 X03 X03 X03 X03 X03 X03
Vermont X
Virginia X00 X00 X00 X00 X00 X00 X00 X00 X00
Washington X03 X03 X03 X03 L L L
West Virginia X X X X X X X X
Wisconsin X L X X X
Wyoming X L X X L X L L
U.S.Territories
Puerto Rico X
U.S. Virgin Islands X03 X03 X03 X03

International Codes-Adoption by State
ICC makes every effort to provide current, accurate code adoption information. Not all jurisdictions notify ICC of code adoptions.
To obtain more detailed information on amendments and changes to adopted codes, please contact the jurisdiction. 
To submit code adoption information: http://www.iccsafe.org/government/adoption-form.html
X = Effective Statewide                A = Adopted, but may not yet be effective         L = Adopted by Local Governments
S = Supplement                           03 = 2003 Edition                                                 00 = 2000 Edition

 













Exhibit VIII 

Hurricane Hazard and Building Codes in Hawaii  
 
Hazard 
 
Windspeed hazard curves for Hawaii have recently been derived by two independent 
investigations (Peterka, 2002, sponsored by NASA and Vickery, 2002, sponsored by the 
HHRF).   
 

Hurricane 
Category 

Sustained 
Wind 

3 –sec. 
Peak Gust

Anywhere 
in Hawaii 

Kauai 
County 

only 
Oahu only

Maui 
County  

only 

Hawaii 
County 

only 

1 74 to 94 
mph 82 to 108 1 in 25 1 in 120 1 in 80 1 in 60 1 in 60 

2 94 to 110 
mph 108 to 130 1 in 50 1 in 335 1 in 320 1 in 185 1 in 135 

3 or 4 110 to 
155 mph 130 to 191 1 in 75 1 in 500 1 in 400 1 in 300 1 in 200 

Any 
Hurricane 

Greater 
than 74 

mph 

Greater 
than 82 1 in 15 1 in 75 1 in 55 1 in 40 1 in 35 

Hurricane Annual Odds of Occurrence by Saffir Simpson Category, incorporating 
NASA and HHRF sponsored research 

 
Saffir Simpson 
Category 

1 2 3 4 

Central 
Pressure (mb) 

>979 965-979 945-964 920-944 

1 minute 
sustained speed 

74 - 95 96 - 110 111 - 130 131 - 154 

Peak Gust 82 - 108 108 - 130 130 - 156 156 - 191 
Hurricane Categories and Various Reference Windspeeds 

 
Peak Gust (mph) 

10 m Open Country Exposure 
Kauai 

 
Oahu 

 
Maui 

 
Hawaii 

 
500-year 
(Peterka) 128 134   

500-year 
(Vickery) 120 129 127 120 

Wind Speed Capacity based on the IBC 105 
mph design wind speed 133 133 133 133 

Hurricane Windspeed versus Recurrence Interval and Modern-Day IBC Design 
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Topographic Amplification of Wind Speed in Hawaii 
 
Terrain or topographic amplification of wind speed has been a significant contributing 
factor in the past hurricane loss experiences of Hawaii, as evidenced during Hurricanes 
Iwa (1982) and Iniki (1992).   Historically, the magnitude of wind speed-up caused by 
topography in Hawaii was not well understood in the past, and it was not considered in 
any of the Uniform Building Codes used in Hawaii.  These complex topographic effects 
include alteration of wind speed caused by mountain ranges, gorges, and valleys, as well 
as downslope accelerations.  The International Building Code (IBC) requires explicit 
design for the topographic effects on wind speed, but its topographic factor is based on 
two-dimensional formulations that are not applicable to the complex three-dimensional 
topography that exists in Hawaii.  Therefore, future implementation of the IBC statewide 
requires island-specific evaluations of the wind topographic and wind directionality 
factors.  A 2002 NASA-sponsored project developed the needed new predictive 
methodologies utilizing special wind-tunnel modeling of island topographic effects.  
Accordingly, significant improvements in wind hazard mitigation can now be 
accomplished through the application of this particular methodology for wind speed-up 
mapping in the local County building codes. 
 
The Honolulu Building Code adoption of the 2003 IBC is expected to include the needed 
wind data mapping products so that the state-of-the-art research data results can be used 
in design applications, in a way that completely addresses the requirements of the 
International Building Code.  Similar projects to determine the wind mapping of Kauai 
and Hawaii Counties are expected to be conducted in 2006.  A wind mapping project still 
needs to be sponsored to develop wind mapping for the Maui County building code.  
 
In all cases, the wind design parameters will be determined through probabilistic analysis 
to take into account all the relevant factors of hurricane probabilities, terrain, and 
topographic features using wind-tunnel testing to develop a comprehensive mapping of 
wind effects.  Because hurricanes are typically multi-county disasters, it is essential that 
all counties approach the risk through mapping and building regulations that are 
implemented with a common technical basis and procedure.  A uniform level of 
protection for hurricane hazard would then be achieved in structural design throughout 
the State. 
 
The Disaster Emergency Preparedness Act of 2005 (SB 960 CD1) states that   
 
“The department of defense shall develop Hawaii public shelter and residential safe room 
design criteria by January 1, 2006, and shall facilitate impact resistance testing and 
certification of safe room design; provided that safe room prototype models are 
developed with public or private sector grants or investments. These criteria shall include 
Hawaii performance-based standards for enhanced hurricane protection areas and 
essential government facilities capable of withstanding a five hundred-year hurricane 
event and providing continuity of government or sheltering operations thereafter.”  
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Determination of the wind hazard in topographically affected critical facility sites is 
essential for pre-disaster planning and emergency operations planning.  Criteria for 
critical facility use and any necessary mitigation can then be objectively established and 
evaluated for priority, thereby optimizing the effectiveness of any retrofits.   
 
Building Stock Vulnerability: 
 
Engineered Buildings: 
 
Hawaii design wind pressures have changed over the years in the Uniform Building Code 
(UBC) as indicated below: 
 

UBC Code Years Design Wind Pressure at 10M height 

1991 to 1997 30 psf 

1982 to 1988 26.5 psf 

1958 to 1979 15 to 20 psf 
 
The critical benchmark year identifying structures previously designed to a lower wind 
pressure would be the years of each county’s adoption of the 1982 or later UBC editions, 
indicated below. 
 

Kauai 
 

Honolulu 
 

Maui 
 

Hawaii 
 

1984 1984 1989 1985 
 

Wind Vulnerability Benchmark Years for Engineered Structures 
 
The 1982 to 1997 UBC values were predicated on an 80 mph basic fastest-mile 
windspeed, approximately equivalent to a 95 mph 3-second peak gust, and provided rated 
capacity for Category 1 hurricanes.  
 
The 3-second peak gust is the wind parameter now used in the International Building 
Code 2003 (IBC).  The IBC 3-second gust windspeed standard now established for 
Hawaii is 105 mph statewide, which is 10 mph greater than the former standard.  After 
adoption of the IBC, wind resistance for Category 2 hurricanes will be provided in new 
construction.   
 
In many engineered concrete and masonry structures in the Counties of Maui and Hawaii, 
seismic design requirements will increase the basic structural system’s capacity for low to 
mid-rise buildings (but not their openings, cladding and components) to a level of 
strength  greater than Category 2 hurricanes. 
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Conventionally Constructed One and Two Family Dwellings: 
 
Single-family residential construction has typically been permitted to be built using 
“conventional construction” provisions based on historical trade practices until problems 
were demonstrated by unacceptable wind damage in Hurricanes Iwa (1982) and Iniki 
(1992).  There were no requirements for high wind connectors until the late 1980’s ands 
early 1990’s.   
 
Nominal roof to wall uplift ties only were required for new single family residential 
construction in Hawaii subsequent to Hurricane Iwa per the following: 
 

1989 Kauai County Building Code adoption of the 1985 UBC 
1987 Honolulu Building Code adoption of the 1985 UBC 
1989 Maui County Building code adoption of the 1985 UBC 
Hawaii County did not have requirements for hurricane ties prior to 1993 

 
Additional ties to create a complete load path were required for new single-family 
residential construction subsequent to Hurricane Iniki.  The Uniform Building Code 
Appendix for Conventional Light-Frame Construction in High-Wind, which provides 
significant resistance but not fully rated for the uplift created by hurricane wind speeds.  
This appendix, meant to provide at least some level of wind uplift resistance, was 
gradually adopted per the following dates, beginning with Kauai during the Iniki 
reconstruction: 
 

1994 Honolulu Building Code adoption of 1991 UBC 
1992 Kauai Building Code adoption of the 1991 UBC 
1993 Hawaii Building Code adoption of 1991 UBC 
1994 Maui Building Code adoption of the 1991 UBC 

 
Since code adoption dates have varied dramatically among the counties, the 
categorization of vulnerable single-family housing stock depends on the year built 
according to the particular benchmark code adoption years for each county.  The roof to 
wall tie benchmark years of wind resistance is indicated for that purpose. 
 

Kauai 
 

Honolulu 
 

Maui 
 

Hawaii 
 

1989 1987 1989 1993 
 

Wind Vulnerability Benchmark Years for Existing One and Two-Family Residences 
 
A major improvement would occur under the International Residential Code, because it 
establishes engineering-based requirements for high wind uplift connectors that will 
provide fully-rated capacity for Category 2 hurricanes.   
 

Exhibit submitted by Gary Chock 
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