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Figure 1609.4 (c)  

Exposure Category Zones for Islands of Molokai and Lanai, Maui County 
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Figure 1609.4 (d)  

Exposure Category Zones for the City and County of Honolulu  
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Figure 1609.4 (e)  

Exposure Category Zones for Kauai County 
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W101.12 Addition of Section 1609.5.4 Roof-mounted panels for 
buildings.  
Section 1609.5.4 is added to read as follows:  

1609.5.4 Roof-mounted solar collectors for buildings.  
The design wind force for roof-mounted solar collector panels located 
on buildings shall be determined based on the location and height of 
the panel system and the configuration of the roof, in accordance with 
Sections 1609.5.4.1 through 1609.5.4.6. 

In addition to all the other applicable provisions of this Code, 
the roof itself shall be designed for both of the following:  

1. The case where solar collectors are present. Wind loads acting on 
solar collectors in accordance with this section shall be applied 
simultaneously with roof wind loads specified in other sections 
acting on areas of the roof not covered by the plan projection of 
solar collectors. For this case, unless otherwise noted, roof 
wind loads specified in other sections need not be applied on 
areas of the roof covered by the plan projection of solar 
collectors. 

2. Cases where the solar arrays have been removed or are absent.   
The following variables are defined for use in determining the 

design wind force applied to rooftop solar collectors/panels: 
A =  the area of the solar panel element. 
d1 =  horizontal distance measured from the edge of one panel to 

the building edge or to an adjacent array.  The distance is 
perpendicular to the panel edge ignoring any rooftop 
equipment.  See Figures 1609.5-1 or 1609.5-3, in ft. 

d2 =  horizontal distance measured from the edge of one panel to 
the nearest edge in the next row of panels.  See Figure 
1609.5-1 or 1609.5-3, in ft.  

F =  the design wind force normal to each panel determined in 
accordance with Section 1609.5.4 

h1 =  height of a solar panel above the roof at the lower edge of 
the panel measured perpendicular to the surface of the 
roof, See Figures 1609.5-1 or 1609.5-3, in ft. 

h2 =  height of a solar panel above the roof at the upper edge of 
the panel measured perpendicular to the surface of the 
roof, See Figures 1609.5-1 or 1609.5-3, in ft. 

Lp =  panel chord dimension, in ft, for use with rooftop solar 
collectors as shown in Figures 1609.5-1 or 1609.5-3. 

 = Angle of the roof surface, in degrees.  See Figures 1609.5-1 
or 1609.5-3. 

ω = Angle that the solar panel makes with the roof surface, in 
degrees.  See Figures 1609.5-1 or 1609.5-3. 

 
1609.5.4.1 Roof-mounted panels mounted flush or within 10 inches 

(254 mm) of the roof surface and not located on a roof overhang. The 
design wind force determined in accordance with this section shall 
apply to rooftop solar collectors meeting the following conditions: 

1. Rooftop solar collectors are located on enclosed or partially 
enclosed buildings of any height. 
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2. Panels are parallel to the roof surface, within a tolerance of 
2°.  

3. The maximum height above the roof surface, h2, shall not exceed 
10 inches (254 mm).  

4. A minimum gap of 0.25 inches (6.4 mm) shall be provided between 
all panels.  

5. The spacing of gaps between panels shall not exceed 6.7 ft (2.04 
m).  

6. The array shall be located at least 2h2 from the nearest roof 
edge, gable ridge, or hip ridge.  

The design wind force for rooftop solar collectors shall be determined 
by Equation 1609-1: 

ܨ ൌ  (Equation 1609-1)  (N) (lb) ܣ	௔ߛ	ாߛ	௣ܥܩ	௛ݍ
Where:  

 .௛ = velocity pressure at the mean roof heightݍ
 ௣ = external pressure coefficient for Components and Claddingܥܩ

of roofs with respective roof zoning for the corresponding 
location on the roof, with the effective wind area, A, 
equal to that of the solar panel 

 ா = solar array edge factor for use with rooftop solarߛ	
collectors. 

 ா = 1.5 for panels that are exposed and those within a distanceߛ	
1.5(Lp) from the end of a row at an exposed edge of the 
array; 	ߛா = 1.0 elsewhere, as illustrated by the example 
array configuration shown in Figure 1609.5-3.  

  
 A panel is defined as exposed if d1 to the roof edge > 0.5h 

and one of the following applies:   
1. d1 to the adjacent array > 4 ft (1.22m)  
2. d2 to the next adjacent panel > 4 ft (1.22m)  
 

 ௔ = solar collector pressure equalization factor, from Figureߛ
1609.5-2.  

 
Alternatively, it shall be permitted to determine the normal design 
wind force in accordance with Equation 1609-2: 

F = 40 A (Veff-ult/105)2 (lbs)  (Equation 1609-2) 
Where: 

Veff-ult = the Effective Ultimate Design Wind Speed as determined 
from Figures 1609.3.2.1(a) through 1609.3.2.1(f), Figures 
1609.3.2.2(a) through 1609.3.2.2(f), or Figures 
1609.3.2.3(a) through 1609.3.2.3(f). 

 
The force F shall be permitted to be applied to the centroid of the 
calculated pressure. 
 

1609.5.4.2 Rooftop solar collectors for buildings of all heights 
with flat roofs or gable or hip roofs with slopes less than 7.o The 
design wind force determined in accordance with this section shall 
apply to rooftop solar collectors meeting the following conditions: 
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1. Rooftop solar collectors are located on enclosed or partially 
enclosed buildings of any height. 

2. Flat, gable, or hip roofs with slopes, θ ≤ 7o.  
3. Panels installation shall conform to the following limitations: 

Lp ≤ 6.7 ft (2.04 m) 
ω ≤ 35o 
h1 ≤ 2 ft (0.61 m) 
h2 ≤ 4 ft (1.22 m) 

4. A minimum gap of 0.25 inches (6.4 mm) shall be provided between 
all panels.  

5. The spacing of gaps between panels shall not exceed 6.7 ft (2.04 
m).  

6. The minimum horizontal clear distance between the panels and the 
edge of the roof shall be the larger of 2(h2 – hpt) and 4 ft.  
The design wind force for rooftop solar collectors shall be 

determined by Eq. 1609-3: 
	ܨ ൌ  (Equation 1609-3)  (N/m2) (lb/ft2) ܣ	௥௡ܥܩ	௛ݍ	
where 
௥௡ܥܩ 	ൌ 	  ௥௡ሻ௡௢௠   (Equation 1609-4)ܥܩா ሺߛ	௖ߛ	௣ߛ
Where: 
ሺܥܩ௥௡ሻ௡௢௠ = nominal net pressure coefficient from Figure 1609.5-3. 

	݊݅݉ = ௣ߛ ቀ1.2, 0.9	 ൅
௛೛೟
௛
ቁ = parapet height factor. 

݄௣௧ = mean parapet height above the adjacent roof surface (ft). 
൫0.6	ݔܽ݉ = ௖ߛ ൅ ,	௣ܮ0.06 0.8൯ 
 ா = 1.5 for panels that are exposed and those within a distanceߛ

1.5(Lp) from the end of a row at an exposed edge of the 
array; ߛா = 1.0 elsewhere, as illustrated by the example 
array configuration shown in Figure 1609.5-3.  

A panel is defined as exposed if d1 to the roof edge > 0.5h and 
one of the following applies: 

1. d1 to the adjacent array > max (4h2, 4 ft(1.22m)) 
2. d2 to the next adjacent panel > max (4h2, 4 ft (1.22m)) 

The force F shall be permitted to be applied to the centroid of 
the calculated pressure. 
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Figure 1609.5-1 Solar Collector Dimensions.  
 

 
Figure 1609.5-2 Solar Collector Pressure Equalization Factor, a, for 
enclosed and partially enclosed buildings of all heights.  
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Figure 1609.5-3 ROOFTOP SOLAR COLLECTORS FOR BUILDINGS OF ALL HEIGHTS 

WITH FLATROOFS OR GABLE OR HIP ROOFS WITH SLOPES LESS THAN 7°  
(SEE NOTES 1-3 BELOW) 

Solar 
Collector 
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Notes for Figure 1609.5-3: 
1. (GCrn) acts towards (+) and away (-) from the top surface of the 
panels. 
2. Linear interpolation shall be permitted for  between 5o and 15o. 
3. Notation: 

௡ܣ ൌ ቀ ଵ଴଴଴

ሾ௠௔௫ሺ௅್,ଵହሻሿమ
ቁ  .ܣ

 normalized wind area for rooftop solar collectors = ݊ܣ
	ሺ݄	௕ = ݉݅݊ሺ0.4ܮ ௅ܹሻ଴.ହ	, ݄, 	 ௦ܹሻ, in ft. 
௅ܹ = width of a building on its longest side in Figure 1609.5-3, 

in ft. 

ௌܹ = width of a building on its shortest side in Figure 1609.5-2, 
in ft. 

 
1609.5.4.3 Roof-mounted panels for all other conditions. The 

normal force on roof-mounted panels not regulated by Section 
1609.5.4.1 or 1609.5.4.2 shall be determined by Equation 1609-5: 

F = qh(GCp)CN A  (lb) (N)  (Equation 1609-5) 
Where: 
CN = pressure coefficients for monoslope free roofs from ASCE 7-

10 Table 30.8-1 considering each elevated panel as a free 
roof surface in clear wind flow.  The angle θ used for the 
determination of CN shall be measured as the angle of the 
panel with respect to the plane of the roof (߱ in Figure 
1609.5-1).  Values of CN for forces on the panel may be 
taken as the Zone 1 coefficients. 

Exception: Zone 2 coefficients for CN shall be used 
where the panel angle , ߱, is greater than 7.5 
degrees; panels are located a distance less than or 
equal to twice the roof height measured from a roof 
corner; and the parapet is greater than 24 inches (610 
mm) in height above the roof.  

GCp = the component and cladding external pressure coefficient 
for roofs for the roof zone corresponding to the location 
of the solar panel, and the effective wind area shall be 
that of the solar panel.  The minimum magnitude of negative 
pressure values of GCp in Zone 1 shall be taken as -1.0. 

A = the total area of the solar panel element. 
Alternatively, it shall be permitted to determine the normal force in 
accordance with Equation 1609-6: 

F = 100 A (Veff-ult/105)2    (lbs) (Equation 1609-6) 
Where: 
Veff-ult = the Effective Ultimate Design Wind Speed as determined 

from Figures 1609.3.2.1(a) through 1609.3.2.1(f), 
Figures 1609.3.2.2(a) through 1609.3.2.2(f), and Figures 
1609.3.2.3(a) through 1609.3.2.3(f).   

When located in roof zone 2 or 3 as defined in ASCE 7, the force 
F shall be applied with an eccentricity equal to a third of the solar 
panel width. 
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1609.5.4.3.1 Additive panel wind loads. The load on the panel 
shall be applied as point load anchorage reactions additive to the 
resultant of the pressure determined acting on the portion of the roof 
underlying the panel. 

 
1609.5.4.4 Ballasted panels. Panels that are ballasted for uplift 

resistance and tilted at an angle α of 10 degrees or more from a 
horizontal plane shall be designed to resist the force determined by 
Equation 1609-7: 
 
      (lb) (N) (Equation 1609-7) 
 

Where: 
F = the normal force on each panel determined in accordance 

with Section 1609.5.4 
α = the angle of the roof plane with respect to horizontal. 
β = the angle of tilt of the panel with respect to the roof 

plane. 
μ = the static friction coefficient between the panel base and 

its bearing surface. 
Alternatively, to resist uplift and sliding, ballasted panels 

that are tilted at an angle of less than 10 degrees from a horizontal 
plane shall each be ballasted to resist a force equal to 2 times the 
normal force on each panel determined in Sections 1609.5.4.1 or 
1609.5.4.2.  Ballasted panels that are tilted at an angle between 10 
degrees to 25 degrees from a horizontal plane shall each be ballasted 
to resist a force equal to 8 times the normal force on each panel 
determined in Sections 1609.5.4.1 or 1609.5.4.2. 

1609.5.4.5 Permeability. A reduction of load on the panels for 
permeability of the panel system shall not be permitted unless 
demonstrated by approved wind-tunnel testing or recognized 
documentation for the type of panel system being considered. Testing 
or documentation shall replicate the panel separation spacing and 
height above the roof. 

1609.5.4.6 Shielding. A reduction of load on the panels for 
shielding provided by the roof or other obstruction shall not be 
permitted unless demonstrated by approved wind-tunnel testing or 
recognized documentation for the type of panel system being 
considered. Testing or documentation shall replicate the panel 
separation spacing and height above the roof. 

 
 

W101.13 Revisions to Section 1609.6.2.  
Section 1609.6.2 is amended to read as follows:   

1609.6.2 Symbols and notations. Coefficients and variables used 
in the alternative all-heights method equations are as follows: 

Cnet = Net-pressure coefficient based on Kd[(G)(Cp) – (GCpi)], in 
accordance with Table 1609.6.2; determined using G = Gust 
effect factor for rigid structures in accordance with ASCE 
7 Section 26.9 and Kd = Wind directionality factor in 
accordance with ASCE 7 Table 26-6. 

)
sincos

sincos
(







 FFballast
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Pnet = Design wind pressure to be used in determination of wind 
loads on buildings or other structures or their components 
and cladding, in psf (kN/m2). 

 
W101.14 Revisions to Section 1609.6.3.  
Section 1609.6.3 is amended to read as follows: 

1609.6.3 Design equations.  When using the alternative all-
heights method, the MWFRS, and components and cladding of every 
structure shall be designed to resist the effects of wind pressures on 
the building envelope in accordance with Equation 16-35.  

Pnet = 0.00256Vult2KzCnetKzt(Kd/0.85)  (Equation 16-35) 
Design wind forces for the MWFRS shall not be less than 16 psf 

(0.77 kN/m2) multiplied by the area of the structure projected on a 
plane normal to the assumed wind direction (see ASCE 7 Section 27.4.7 
for criteria). Design net wind pressure for components and cladding 
shall not be less than 16 psf (0.77 kN/m2) acting in either direction 
normal to the surface. 
W101.15 Revisions to Section 1609.6.4.2.   
Section 1609.6.4.2 is amended to read as follows: 

1609.6.4.2 Determination of Kz, Kzt and Kd. Velocity pressure 
exposure coefficient, Kz, shall be determined in accordance with ASCE 7 
Section 27.3.1.  The topographic factor, Kzt, shall be determined in 
accordance with Section 1609.3.3.  The wind directionality factor, Kd, 
shall be determined in accordance with Section 1609.3.4.   

1. For the windward side of a structure, Kzt and Kz shall be based on 
height z. 

2. For leeward and sidewalls, and for windward and leeward roofs, Kz 
shall be based on mean roof height h, and Kzt shall be based on 
height z.  

 
W102 Revisions to Chapter 23.   
Wood construction shall be in accordance with Chapter 23 as amended by 
Sections W102.1 through W102.5. 
 
W102.1 Revisions to Section 2304.6.1.  
Section 2304.6.1 is amended to read as follows:  
 2304.6.1 Wood structural panel sheathing. Where wood structural 
panel sheathing is used as the exposed finish on the exterior of 
outside walls, it shall have an exterior exposure durability 
classification. Where wood structural panel sheathing is used 
elsewhere, but not as the exposed finish, it shall be of a type 
manufactured with exterior glue (Exposure 1 or Exterior). Wood 
structural panel wall sheathing or siding used as structural sheathing 
shall be capable of resisting wind pressures in accordance with 
Section 1609. Maximum effective wind speeds for wood structural panel 
sheathing used to resist wind pressures shall be in accordance with 
Table 2304.6.1 for enclosed buildings with a mean roof height not 
greater than 30 feet (9144 mm).  
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W102.2 Revisions to Table 2304.6.1.  
Table 2304.6.1 is amended to read as follows: 

 
TABLE 2304.6.1 

MAXIMUM EFFECTIVE WIND SPEED (mph) (3-SECOND GUST) PERMITTED FOR WOOD 
STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURESa,b,c 

MINIMUM NAIL MINIMUM 
WOOD 

STRUCTURAL 
PANEL SPAN 

RATING 

MINIMUM 
NOMINAL 

PANEL 
THICKNESS 

(inches) 

MAXIMUM 
WALL 
STUD 

SPACING 
(inches) 

PANEL NAIL 
SPACING 

V eff-asd MAXIMUM 
EFFECTIVE WIND 

SPEED (MPH) 

Size 
Penetration 

(inches) 

Edges 
(inches 

o.c.) 

Field 
(inches 

o.c.) 

Wind exposure 
category 

B C D 

6d 
common 
(2.0” × 
0.113") 

1.5 

24/0 3/8 16 6 12 110 90 85 

24/16 7/16 16 6 
12 110 100 90 

6 150 125 110 

8d 
common 
(2.5” × 
0.131”) 

1.75 24/16 7/16 

16 6 
12 130 110 105 

6 150 125 110 

24 6 
12 110 90 85 

6 110 90 85 

For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 
a. Panel strength axis shall be parallel or perpendicular to supports. Three-ply plywood sheathing with 
studs spaced more than 16 inches on center shall be applied with panel strength axis perpendicular to 
supports. 
b. The table is based on wind pressures acting toward and away from building surfaces in accordance 
with Chapter 27 of ASCE 7. Lateral requirements shall be in accordance with Section 2305 or 2308. 
c. Wood structural panels with span ratings of wall-16 or wall-24 shall be permitted as an alternative to 
panels with a 24/0 span rating. Plywood siding rated 16 o.c. or 24 o.c. shall be permitted as an alternative 
to panels with a 24/16 span rating. Wall-16 and plywood siding 16 o.c. shall be used with studs spaced a 
maximum of 16 inches o.c. 
 
 
W102.3 Revisions to Section 2308.2.1.   
Section 2308.2.1 is amended to read as follows:  
 2308.2.1 Effective nominal design wind speed greater than 100 
mph.  Where the Effective Nominal Design Wind Speed Veff-asd exceeds 100 
mph, the provisions of the AF&PA WFCM, AISI S230 or ICC 600 are 
permitted to be used.   
 
 
W102.4 Addition of Section 2308.9.4.3.  
Section 2308.9.4.3 is added to read as follows:  

2308.9.4.3 Pre-engineered bracing of post and pier foundations. 
For conventional light-framed single family residences two stories or 
less above grade, bracing of elevated wood post and pier foundation 
systems shall be permitted to be pre-engineered designs for braces or 
shear walls constructed in accordance with FEMA Hazard Mitigation 
Grant Program DR-1664-HI drawings, Structural Seismic Retrofits for 
Hawaii Single Family Residences with Post and Pier Foundations, May 
2009. 
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W102.5 Revisions to Table 2308.10.1.   
Table 2308.10.1 is amended to read as follows: 
 

Table 2308.10.1 
Required Rating of Approved Uplift Connectors (pounds)a,b,c,d,e,f,g,h,i 

Effective 
Nominal 
Design  
Wind 

Speed,  

Roof Span (feet) 
Overhangs 
(pounds/ft)d 

Veff-asd, 3-
sec gust 

12 20 24 28 32 36 40 

85 -72 -120 -144 -168 -192 -216 -240 -38.55 
90 -91 -152 -182 -213 -243 -274 -304 -43.22 
100 -131 -218 -262 -305 -349 -392 -436 -53.36 
110 -175 -292 -350 -409 -467 -526 -584 -64.56 
120 -240 -400 -480 -560 -640 -720 -800 -76.83 
130 -304 -506 -607 -708 -810 -911 -1012 -90.17 

For SI:  1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 1.61 km/hr, 1 pound = 0.454 Kg, 1 
pound/foot = 14.5939 N/m. 

a. The uplift connection requirements are based on a 30-foot mean roof height located in Exposure B. 
For Exposure C and for other mean roof heights, multiply the above loads by the adjustment 
coefficients below.  

  

Exposure 
Mean Roof Height (feet) 

15 20 25 30 35 40 45 50 55 60 
B 1.00 1.00 1.00 1.00 1.05 1.09 1.12 1.16 1.19 1.22 
C 1.21 1.29 1.35 1.40 1.45 1.49 1.53 1.56 1.59 1.62 
D 1.47 1.55 1.61 1.66 1.70 1.74 1.78 1.81 1.84 1.87 

For SI: 1 inch – 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 1.61 km/hr, 1 pound = 0.454 Kg, 1 pound/foot = 
14.5939 N/m. 

 
b. The uplift connection requirements are based on the framing being spaced 24 inches on center. 

Multiply by 0.67 for framing spaced 16 inches on center and multiply by 0.5 for framing spaced 12 
inches on center. 

c. The uplift connection requirements include an allowance for 10 pounds of dead load. 
d. The uplift connection requirements do not account for the effects of overhangs. The magnitude of 

the above loads shall be increased by adding the overhang loads found in the table. The overhang 
loads are also based on framing spaced 24 inches on center. The overhang loads given shall be 
multiplied by the overhang projection and added to the roof uplift value in the table.  

e. The uplift connection requirements are based upon wind loading on end zones as defined in 
Chapter 30, Figure 30.5-1, of ASCE 7. Connection loads for connections located a distance of 20 
percent of the least horizontal dimensions of the building from the corner of the building are 
permitted to be reduced by multiplying the table connection value by 0.7 and multiplying the 
overhang load by 0.8.  

f. For wall-to-wall and wall-to-foundation connections, the capacity of the uplift connector is permitted 
to be reduced by 100 pounds for each full wall above. (For example, if a 500-pound rated connector 
is used on the roof framing, a 400-pound rated connector is permitted at the next floor level down.)   

g. Interpolation is permitted for intermediate values of basic wind speeds and roof spans. 
h. The rated capacity of approved tie-down devices is permitted to include up to a 60-percent increase 

for wind effects where allowed by material specifications. 
i.  Veff-asd is determined from Figure 1609.3.2.1 and Sections 1609.3.1 and 1609.3.2”  
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(59) Appendix X – Hawaii provisions for indigenous Hawaiian architecture 
structures.   
Appendix X is added to read as follows: 
 

“APPENDIX X 
 

Hawaii Provisions for Indigenous Hawaiian Architecture Structures 
 
 
Section X101 General.  

X101.1 Scope.  The provisions of this appendix shall apply 
exclusively to Indigenous Hawaiian Architecture Structures.  The 
purpose of these provisions is to acknowledge and establish procedures 
for designing and constructing indigenous Hawaiian architecture 
structures.   

X101.2 Publications incorporated by reference. The following 
publications are incorporated by reference and made a part of these 
provisions.  Where there is a conflict between Appendix X and the 
referenced documents, Appendix X shall prevail. 
1. "Hawaiian Thatched House" (1971), by Russell A. Apple, published 

by the United States Department of the Interior,  
2. "Hale Construction Standards" (2000), by Francis Sinenci and Bill 

Sides,  
3. “The Hawaiian Grass House in Bishop Museum” (1988), by Catherine 

C. Summers, and 
4. “Arts and Crafts of Hawaii”, Section II, Houses (1957) by Te 

Rangi Hiroa (Peter H. Buck) 
X101.3 Definitions.  See Chapter 2 for general definitions.  As 

used in this appendix: 
CERTIFIED HALE BUILDER. A person who has obtained a certificate 

of completion for satisfactorily completing a course in Hawaiian hale 
construction from the University of Hawaii, or any of its community 
colleges, or as approved by the Building Official. 

GROUP OF STRUCTURES. A group of indigenous Hawaiian architecture 
structures that are in close proximity to each other and have an 
aggregate floor area of 1,800 square feet or less. 

HALE or INDIGENOUS HAWAIIAN ARCHITECTURE STRUCTURE. A structure 
that is consistent with the design, construction methods and uses of 
structures built by Hawaiians in the 1800's, which uses natural 
materials found in the Hawaiian islands, and complies with this 
appendix and references. 

SEPARATION. The clear distance between two structures. 
SETBACK.  The clear distance between a structure and a property 

line. 
 

Section X201 Material requirements.   
X201.1 Hale materials. Hale shall be constructed using only 

materials grown and harvested in the State of Hawaii.   
X201.2 Wood framing material. The wood members for the hale, such 

as posts and rafters, shall be, but not limited to hardwoods of 
unmilled, straight sections of trunks or branches of the following 
species: 
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1. Casaurina equisitafolia (ironwood).   
2. Prosopis-allid (kiawe).   
3. Eucalyptus robusta (eucalyptus).   
4. Psidium cattleianum (strawberry guava).    
5. Metrosideros polymorpha (ohia).   
6. Rizophora mangle (mangrove).   

Exception:  Ardisia elliptica (inkberry) may be used only for 
roof purlins as an alternative to specified woods listed in 
Items 1 through 6.   

X201.3 Roofing and siding. Thatched roofing and siding materials 
for the hale may be any grass or leaf material grown and harvested in 
the State of Hawaii, to include but not be limited to pili, kualohia, 
pueo, kawelu, sugarcane leaves, and ti leaves. 

X201.4 Cord.  Natural or synthetic cord used for lashing 
structural members of the hale shall be 400 pound test.  Cord used for 
tying floating purlins and thatched materials shall be 100 pound test.  
All cord used on the hale shall be shades of green, tan, brown or 
black. 

X201.5  Metal prohibited.  Metal shall not be used for the 
construction of the hale. 
 
Section X202 Size and location. 

X202.1 Height and size limitation.  Hale shall be one-story, 
detached structure not exceeding 1,800 square feet. Hale shall not 
exceed the size indicated in Table X202.1. 

 
Table X202.1  

Maximum Size of Hale (feet) 

Hale halawai Hale ku`ai Hale noa Hale wa`a 

30 X 60 14 X 20 14 X 24 30 X 60 
 

X202.2 Zoning requirements. Hale shall comply with minimum yard 
requirements in the zoning codes. 

 
X202.3 Minimum separation. The minimum separation between a hale 

and another structure shall be at least 10 feet for a one-story 
structure; 15 feet for a two-story structure; or a distance equal to 
the height of the hale, whichever is more.  The minimum separation 
between two hale shall be at least 10 feet or a distance equal to the 
height of the taller hale. 

 
X202.4 Hale Noa.  Hale noa structures may only be constructed on 

property where a separate residence exists on the property. 
 
Section X203 Allowable and prohibited uses. 

X203.1 Allowable uses.  To the extent permitted by other 
applicable law, allowable uses for hale structures shall be in 
accordance with Table X203.1. 
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Table X203.1 
Allowable Use for Each Hale Type 

Use Hale halawai Hale ku`ai Hale noa Hale wa`a 

Eating (ai) Allowed Allowed Not permitted Allowed 
Assembling 

(halawai) Allowed Allowed Not permitted Allowed 

Sleeping (moe) Not permitted Not permitted Allowed Not permitted 
Retailing (e.g., 
fruits) (ku`ai) Allowed Allowed Not permitted Allowed 

Storage (papa`a) Not permitted Allowed Not permitted Allowed 
 
X203.2 Prohibited uses and activities. The following uses and 

activities shall be prohibited from occurring within or near the hale: 
1. Cooking. 
2. Open flames. 
3. Generators. 
4. Extension cords. 
5. Electrical switches, fixtures, or outlets. 
6. Plumbing faucets, fixtures, or drains. 
7. Power tools. 
8. No screen, mesh, plastic or any other similar material shall be 

attached to the hale. 
9. Hale shall not be used as a food establishment as defined in the 

administrative rules adopted by the state department of health. 
X203.3 Maintenance.  The hale shall be maintained by the owner to 

ensure structural integrity.  Repairs for maintenance of the hale 
shall not require additional building permits. 
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Section X301 Fire protection. 
X301.1 Fire protection classifications. Fire protection for 

Indigenous Hawaiian architecture structures shall be as required in 
Table X301.1. 

 
Table X301.1 

Fire Protection Requirements Based on Setback 

 
Class 

 
Setback Requirements 

 
Fire Protection 
Requirements 

 
A 

 
The structure (or a group of structures) is: 
1.  Located at least 100 feet from any existing structure on the 
same or neighboring properties; and   
2.  Located at least 100 feet from any property line, except as 
follows: 
 a.  If the property line abuts a public way, the 100 feet minimum 
setback for that property line shall be reduced by the width of 
the public way, 
 b. If the property line abuts the shoreline, the minimum setback 
for that property line shall be the shoreline setback, or 
 c. For any hale ku'ai in the agricultural district that is less than 
200 square feet, that is completely open on three sides, and that 
is used as an agricultural products’ stand and if the property line 
abuts a public way, the minimum setback for that property line 
shall be 15 feet. 

 
No fire protection is 
required for the 
structure. 

 
B 

 
The structure (or a group of structures) that conforms to 
applicable zoning setback requirements but does not satisfy 
Class A setback requirements. 

 
Automatic fire 
sprinkler system 
shall be installed in 
accordance with 
design standards in 
Section X301.2.  
An electrical permit 
is required for fire 
sprinklers systems. 

 
X301.2 Automatic fire sprinklers.  The design standards for 

automatic fire sprinklers for Class B indigenous Hawaiian architecture 
structures shall be in accordance with NFPA 13.  

Exception: The design standards for automatic fire sprinklers for 
Class B indigenous Hawaiian architecture structures shall be 
permitted as follows: 
1. 18 gallons per minute for a single head at 140 square feet 

maximum coverage of roof area. 
2. 13 gallons per minute for each subsequent head at 140 

square feet maximum coverage of roof area per head. 
3. The minimum supply pressure at the base of the riser shall 

not be less than 40 pounds per square inch. 
4. The minimum residual pressure at the highest sprinkler 

shall be not less than 12 pounds per square inch. 
5. Sprinkler head spacing shall not exceed 14 feet. 
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6. Sprinkler heads shall be open type upright, pendent, or 
sidewall with 1/2-inch or 17/32-inch orifice and have a wax 
corrosion resistant coating. 

7. The total number of sprinklers on a branch shall not exceed 
6 heads. 

8. The total number of sprinklers shall not exceed the 
quantity shown in Table X301.2(a). 

 
Table X301.2(a) 

Total Number of Fire Sprinklers Based on Pipe Size 

Piping Size Number of Sprinklers 

1 inch diameter 2 sprinklers 
1¼ inch diameter 3 sprinklers 
1½ inch diameter 5 sprinklers 
2 inch diameter 10 sprinklers 

2½ inch diameter 30 sprinklers 
3 inch diameter 60 sprinklers 

 
9. The pipe schedule table in Item 8 shall not apply to 

hydraulically designed systems. 
10. The water density shall not be less than 0.10 gpm per 

square foot.  
11. The source of water may be by domestic water meters, 

detector check meter, underground well, storage tank, 
swimming pool, ponds, etc., but must meet the design 
requirements for adequate pressure and duration. 

12. Water supply shall be sufficient to provide 30 minutes 
duration. 

13. If domestic water meters are used as the source of water 
for the fire sprinklers, without a storage tank and booster 
pump, the maximum number of sprinklers shall not exceed the 
number shown in Table X301.2(b). 

 
Table X301.2(b) 

Total Number of Fire Sprinklers Based on Water Meter Size 

Size of Water Meter Number of Sprinklers 

5/8 inch water meter 1 sprinkler 
¾ inch water meter 2 sprinklers 
1 inch water meter 3 sprinklers 

1½ inch water meter 7 sprinklers 
2 inch water meter 11 sprinklers 
3 inch water meter 27 sprinklers 

 
14. The piping material shall be hard drawn copper with silver 

solder or brazed fittings, or carbon steel with corrosion-
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resistant coatings.  Plastic pipes shall not be allowed, 
except for below grade supply pipes. 

15. Fire sprinkler system shall be actuated by smoke detectors 
located at the highest points of the roof and spaced as 
recommended by the manufacturer. 

16. Flow control valves shall be either hydraulically or 
electrically operated with a manual override switch. 

17. Where the width of a roof exceeds the width allowed for one 
row of sprinklers, two or more rows of sprinklers shall be 
placed such that the entire roof area is protected. 

18. Prevailing wind direction shall be considered in the 
placement of sprinklers. 

19. Deflectors for sprinklers shall be parallel with the roof 
surface or tilted slightly towards the peak of the roof. 

20. Fire sprinklers system shall have a local alarm activated 
by a smoke detector. 

 
X301.3 Certification of water supply. For any hale that requires 

fire protection pursuant to Section X301.1, the applicant shall 
provide a certification from a licensed engineer or a licensed C-20 
contractor that the water supply for the fire sprinkler system has 
been tested and is capable of delivering the required fire flow for 30 
minutes duration. 

X302 Smoke alarm.  Any hale used for sleeping shall have an 
approved battery operated smoke alarm installed in the hale. 
 
 
Section X401 Design standards. 

X401.1 General design standards. All types of hale shall be 
designed and constructed in accordance with the standards set out in 
this section.  

1. The minimum diameter size of all structural members shall be 
measured at the member’s midpoint, except that the minimum 
diameter size of posts shall be measured at the smaller end.  For 
structure sizes not specifically shown in the tables, the 
requirements in the next larger width size shall be applicable. 

2. The specifications for structural members were estimated based on 
no wind loads.  Hale shall be constructed to allow all thatching 
materials to separate from the structure prior to adding 
significant loads. 

3. The mix formula for mortar specified in these rules shall be one 
part portland cement, four parts clean sand, and sufficient fresh 
water to make the mixture workable. 

4. Every hale, except hale noa, shall have at least two sides 
completely open. 

5. Lashing and thatching methods shall comply with illustrations 
found in “Arts and Crafts of Hawaii” or “The Hawaiian Grass House 
in Bishop Museum” referenced in Section X101.2. 

Section X402 Allowable designs.  
Hale shall be designed and constructed in accordance with the 
requirements in Sections 402.1 through 402.4. 
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X402.1 Hale Halawai. Each end of the Hale Halawai may be open or 
thatched.  The ends may also be constructed with a thatched roof hip 
as an alternate design.  Hale Halawai shall be designed in accordance 
with the following schematics and illustrations. Structural components 
for Hale Halawai shall meet the size and spacing requirements in Table 
X402.1(a). Foundations for Hale Halawai shall be designed in 
accordance with Table X402.1(b). 
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 HALE HALAWAI 

Open End Style 
 
 
 
 
 

 
 HALE HALAWAI 

Thatched End Style 
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FRAMING SCHEMATIC 
 

 
 
 

Table X402.1(a) 
Size and Spacing Requirements for Structural Components used in Hale Halawai 

  

Size 

W x L x H 

pou 
kihi 

 
 

 
pou 

kukuna 
& 

pou 
kaha 

 
pou hana 

& 
pouomanu 

 
o’a 

 
kuaiole 

& 
holo 

 
kauhuhu 

 
lohelau 

 
Maximum 

post 
spacing 

(feet) 

 
Maximum 

rafter 
spacing 

(feet) 
Minimum Diameter (inches) 

 
12' x 20' x 7’ 

 
4 

 
3½ 

 
4 

 
3½ 

 
2½ 

 
3 

 
3 

 
5 

 
3 

 
14' x 24' x 7' 

 
4 

 
4 

 
4½ 

 
3½ 

 
2½ 

 
3 

 
3½ 

 
5 

 
3 

 
24' x 30' x 7' 

 
5 

 
4½ 

 
4½ 

 
4 

 
2½ 

 
3 

 
3½ 

 
5 

 
3 

 
25' x 50' x 7' 

 
5½ 

 
5 

 
5½ 

 
4 

 
2½ 

 
3 

 
3½ 

 
5 

 
3 

 
30' x 60' x 7' 

 
6 

 
5½ 

 
6 

 
4½ 

 
2½ 

 
3 

 
4 

 
5 

 
3 
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Table X402.1(b) 
Foundation Design for Hale Halawai 

Size 
(W x L x H) 

Foundation Type 
 

kahua 
Diameter x Height 

 
pa pohaku 

Width x Height x Length 

 
pou kanu 

Diameter x Depth 
 
12' x 20' x 7' 

 
3'6"φ x 24"H 

 
2'6"W x 2'8"H x 4'0"L 

 
30"φ x 2'8"D 

 
14' x 24' x 7' 

 
3'8"φ x 24"H 

 
2'6"W x 2'8"H x 4'0"L 

 
30"φ x 2'9"D 

 
24' x 30' x 7' 

 
4'0"φ x 30"H 

 
3'0"W x 3'0"H x 4'0"L 

 
36"φ x 3'0"D 

 
25' x 50' x 7' 

 
4'0"φ x 30"H 

 
3'0"W x 3'0"H x 4'0"L 

 
36"φ x 3'0"D 

 
30' x 60' x 7' 

 
4'0"φ x 30"H 

 
3'0"W x 3'3"H x 4'0"L 

 
36"φ x 3'3"D 
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X402.2 Hale Ku`ai. Hale Ku`ai shall be designed in accordance 
with the following schematics and illustrations. Structural components 
for Hale Ku`ai shall meet the size and spacing requirements in Table 
X402.2(a). Foundations for Hale Ku`ai shall be designed in accordance 
with Table X402.2(b). 

 
 
 HALE KU`AI 

SHED STYLE 
 

 
 
 HALE KU`AI 

GABLE STYLE 
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FRAMING SCHEMATIC 1 

 
 

FRAMING SCHEMATIC 2 
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Table X402.2(a) 
Size and Spacing Requirements for Structural Components used in Hale Ku`ai 

Size 

(W x L x H) 

pou 
kihia 

pou 
kahaa 

pou 
hanab 

pouo 
manub 

o’a 
kuaiole 

& 
holo 

kauhuhu lohelau Maximum 
rafter 

spacing 
(feet) Minimum Diameter (inches) 

 
5' x 10' x 5' 

 
4 

 
3 

 
3 

 
4 

 
3 

 
2 

 
3 

 
2 

 
4 

 
9' x 12' x 5' 

 
4 

 
3 

 
3 

 
4 

 
3 

 
2 

 
3½ 

 
2 

 
4 

 
12' x 16' x 5' 

 
4½ 

 
3½ 

 
4 

 
4 

 
3½ 

 
2 

 
4 

 
2½ 

 
4 

 
14' x 20' x 5' 

 
4½ 

 
3½ 

 
4 

 
4 

 
3½ 

 
2½ 

 
4½ 

 
2½ 

 
4 

a The maximum post spacing for pou kihi and pou kaha is five feet.   
b The maximum post spacing for pou hana and pouomanu is twelve feet. 
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Table X402.2(b) 
Foundation Design for Hale Ku`ai 

Size 
(W x L x H) 

Foundation Type 

kahua 
Diameter x 

Height 

pa pohaku 
Width x Height x Length 

pou kanu 
Diameter x Depth 

5' x 10' x 5' 3'0"φ x 24"H 2'6"W x 2'0"H x 4'0"L 30"φ x 2'6"D 

9' x 12' x 5' 3'4"φ x 24"H 2'6"W x 2'0"H x 4'0"L 30"φ x 2'6"D 

12' x 16' x 5' 3'6"φ x 24"H 2'6"W x 2'8"H x 4'0"L 30"φ x 2'8"D 

14' x 20' x 5' 3'8"φ x 24"H 2'6"W x 2'8"H x 4'0"L 30"φ x 2'9"D 

 
402.3 Hale Noa. Hale Noa shall have at least two openings.  One 

opening shall be at least 3 feet wide and 5 feet high, and the other 
opening shall be at least 2 feet wide and 3 feet high.  Hale Noa shall 
be designed in accordance with the following schematics and 
illustrations.  Structural components for Hale Noa shall meet the size 
and spacing requirements in Table X402.3(a). Foundations for Hale Noa 
shall be designed in accordance with Table X402.3(b). 
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HALE NOA 
 
 

 
 

SECTION VIEW 
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FRAMING SCHEMATIC 
 
 
 

Table X402.3(a) 
Size and Spacing Requirements for Structural Components used in Hale Noa 

Size 

W x L x H 

pou 
kihi 

pou 
kukuna 

& 
pou 
kaha 

pou 
hana pouomanu o’a 

kuaiole 
& 

holo 
kauhuhu lohelau Maximu

m post 
spacing 

(feet) 

Maximum 
rafter 

spacing 
(feet) 

Minimum Diameter (inches) 
 
9’ x 12’ x 7’ 

 
3½ 

 
3 

 
4 

 
3 

 
3 

 
2½ 

 
3½ 

 
2½ 

 
6 

 
4 

 
12’ x 20’ x 7’ 

 
4 

 
4½ 

 
4 

 
3 

 
3½ 

 
2½ 

 
3½ 

 
2½ 

 
6 

 
4 

 
4’ x 24’ x 7’ 

 
5½ 

 
4½ 

 
4 

 
3 

 
3½ 

 
2½ 

 
3½ 

 
3 

 
6 

 
4 
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402.4 Hale Wa`a.  Hale Wa`a shall be designed in accordance with 
the following schematics and illustrations. Structural components for 
Hale Wa`a shall meet the size and spacing requirements in Table 
X402.4. 
 

 
 

HALE WA`A 
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 FRAMING SCHEMATIC 
 
 

 
Table X402.4 

Size and Spacing Requirements for Structural Components used in Hale Wa`a 

Size 

(W x L) 
o’a 

kuaiole 
& 

holo 
kauhuhu 

Spacing 
between 
Rafters 

Minimum 
Ridge 
Height 

(H) 
 

20’ x 60’ 
 

4” 
 

3” 
 

4” 
 

4’ to 5’ 
 

22½’ 
 

25’ x 60’ 
 

5” 
 

3” 
 

4” 
 

4’ to 5’ 
 

27½’ 
 

30’ x 60’ 
 

5½”  
 

3” 
 

4” 
 

4’ to 5’ 
 

27½’ 
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