CHAPTER 44
HIGH WIND ZONES

This chapter is a North Carolina addition to the 2006 International Residential Code. There will be no underlined text.

SECTION 4401
GENERAL

4401.1 General. The provisions of this chapter shall be appli-
cable to buildings constructed in high wind zones as noted by
the text. These provisions shall be in addition to or in lieu of the
requirements of Chapters [-8.

4401.2 Alternate construction. In licu of specific code
requirements for structures in the 110, 120, and 130 miles per
hour wind (48 m/s, 53 m/s and 57 m/s) zones, compliance with
Southern Building Code Congress International Standard
SSTD 10-99 or AF&PA Wood Frame Construction Manual for
One and Two-Family Dwellings-01 is acceptable.

SECTION 4402
DESIGN PRESSURE FOR DOORS AND WINDOWS

TABLE 4402(a)
DESIGN PRESSURES FOR DOORS AND WINDOWS' 2%
POSITIVE AND NEGATIVE IN PSF

[ MEAN ROOF HEIGHT (ft) -
_vewoormvew | ts | 25 o
| 1w |25 29 | 32
120 . 35 39
130 37 43 41

ForSE: | feot=304.8 mm, | mile per hour = 0.44 m/s, | degree = 0.01745 rad.

1. Alternale pressurcs may be determined by using the North Carolina Build-

ing Code, ASCE-7, or the International Building Code.

1f window or door is more than 4 feet from a corner, the pressure from this

table shall be permitied to be multiplied by 0.87. This adjustment does not
apply to garage doors.

3. For windows or doors in structures with a roof slope of 10 degrees (2:12) or
less from the horizontal, the pressure from this table may be multiplied by
0.90.

4. Design pressure ratings based on the standards listed in Section R613 are
adequate documentation of capacity to resist pressures from the table.

5. Where the mean rool height exceeds this table, values shall be determined by
a design professional.
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TABLE 4402(b)
DESIGN PRESSURES (IN PSF) GARAGE DOORS'#*45

| ~ MEAN ROOF HEIGHT (ft)

VELOCITY (mph) | 15 25 35°
110 | 20 023 |2
120 | s 29 | 3m |

130 30 | 35 | 39 w

ForSI: 1 foot = 304.8 mm, 1 mile per hour = 0.44 m/s, | degree = 0.01743 rad.

1. The pressures in this table are for garage doors at least 9 feet by 7 feet and at
least 2 feet from the corner.

2. Alternate design pressures may be determined by using the Noreh Carolina
Building Code, ASCE-7, or the huernational Building Code.

3. Fordoors in a structure with a roof slope of 10degrees (2:12) or less from the
horizontal the pressures fram this table may be multiplied by 0.90.
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4. Design pressure ratings based on tests done according to ASTM E330 are
adequate documentation.

3. Garage doors on the ground level of a structure in a flood zone do not have to
meel the above design pressures provided all of the following conditions are
mel:

a. Structure is anchored to the girders and top of the piling to resist the
forces given in Chapter 44.

b. The garage door occurs below the top of the piling.

¢. Provide openings at the garage level that comply with either of the fol-
lowing options:

1. Designall exterior walls at the garage level to break away at 20 psf
or less or;

2. Provide openings (in walls at the garage level without the garage
level without the garage door) equal to at least 20 percent of the to-
tal wall area from the ground to the roof.

6. Where the mean roof height exceeds this table, values shall be determined by
a design professional.

SECTION 4403
FOOTINGS

4403.1 Foundation wall footings. Foundation wall footings in
the 120 and 130 mph (53 m/s and 57 m/s) wind zones shall be a
minimum of 8 inches by 24 inches (203 mm by 610 mm) for
houses 2'/, stories and less. The fooling for a three-story build-
ing shall be 10 inches by 24 inches (254 mm by 610 mm). Foot-
ings shall be reinforced with three #4 (or two #5 bars) at 3
inches (76 mm) above the bottom of the footing. The bars shall
be continuous or lapped 25 inches (635 mm) at all splices.

4403.2 Pier and curtain wall footings.

4403.2.1 Enlarged footings at piers. The curtain wall foot-
ing must meet the minimum projection requirements in Fig-
ure R403.1(1) and footing dimensions for the pier footings
shall comply with Table 4403.2.1.

TABLE 4403.2.1
FOOTINGS TO RESIST UPLIFT FROM
PIERS IN 120 AND 130 MPH WIND ZONES
SUPPORTING GIRDERS IN EXTERIOR WALLS

FOOTING SIZE
GIRDER SPAN

VELOCITY
(mph) | 7“4’-0"

120 | 20" 2-0"x 107 | 24" x 24" x 10” | 2'-8" x 2"-§" x 10"

6-0" 8-0"

130 | 307% 30" 107 | 34" % 374" % 127 | 3-8"x 38" x 127

For SI: | inch =254 mm, | foolt = 304.8 mm, | mile per hour = 0.44 m/s.
Nole: See Tuble R403.1a for [ 10 mph.

4403.2.2 Continuous width footings. Uniform continu-
ous width footings for pier and curtain wall foundations
shall be a minimum of § inches (203 mm) thick and 24
inches (60 mm) wide. Footings shall be reinforced with
three #4 bars (or two #5 bars) at 3 inches (76 mm) above the
bottom of the footing. The bars shall be continuous or
lapped 25 inches (635 mm) at all splices.
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4403.3 Footing dowels. All footings shall have dowels Lo
match reinforcing in the foundation wall or pier above (see
Sections 4404.1.1 and 4404.3). Dowels shall have a standard
hook length of 12 times the bar diameter embedded in the
footing and shall lap the wall or pier reinforcing at least 25
inches (635 mm).

SECTION 4404
WALL AND FOUNDATION ANCHORAGE

4404.1 Anchorage. Exterior walls of structures in the 120 and
130 mph (53 m/s and 57 m/s) wind zones shall be anchored to
the footing to resist the forces specified in Section 4408.2, by
the prescriptive requirements of this section, or as allowed by
Section 4408.4 and Figures 4404.3(a) through 4404.3(d).
Exterior walls of structures in the 110 mph (53 m/s) wind zone
shall be anchored to the foundation wall, pier/curtain wall, or
slab on grade with '/,-inch (13 mm) anchor bolts, 4 feet (1219
mm) on center extended 15 inches (381 mm) into masonry and
7 inches (178 mm) into concrete and are exempt from the
requirements of this section.

TABLE 4404.1

STRUCTURAL ANCHORAGE' .
WIND SPEED (mph) 120 \ 130
MAXIMUM SPACING (inches) 21 | 18

For SI: 1 inch =25.4 mm, | mile per hour = 0.44 m/s.

I. Required spacing of '/,-inch anchor bolts where a bond beam is required and

for slab on grade with a single sole plate. [See Figure R403.1(1) for 1 10 mph
or less.]
4404.1.1 Exterior foundation walls. Vertical reinforce-
ment shall be installed not more than 2 feet (51 mm) from
each corner at intervals not to exceed Table 4404. 1.1 with all
reinforced cells grouted and shall either terminate in a bond
beam or connect to the wall above.

TABLES 4404.1.1
WALL REINFORCEMENT OR CONTINUOUS ANCHORAGE '

]

. TR R T .

MAXIMUM SPACING (inches) 9% | T2 | 4 |

BAR/BOLT SIZE (inches)

For SI: | inch = 25.4 mm.

I. Applies to 120 and 130 mph wind zones.

2. Continuous anchorage from footing o girder or wall framing.

3. Applies to footing dowel bars, vertical reinforcement and anchor bolts.

4. Spacing may exceed the tabulated values by up 1o 8 inches provided the total
number of required bars is installed.
4404.1.2. An 8 inch x 8 inch (203 x 203 mm) concrete or
CMU bond beam with one #5 bar shall be used at the floor
level. The bar shall be continuous or lapped 23 inches (635
mm) at all splices.

Exception: The bond beam may be eliminated where the
uplift connectors are continuocus from the footing to the
exterior wall framing and the rim band is continuous
(doubled or adequately spliced).

4404.2 Sill plates. A minimum 2 x 6 sill plate shall be installed.

Exception: Where the uplift connectors are continuous
from the footing to the exterior wall framing,
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4404.2.1. Sill plates shall be anchored with /5-inch (13 mm)
anchorbolts with2x2 x '/ginch (51 x 51 x 3 mm) washers at
intervals not to exceed Table 4404.1. Where the verlical
reinforcement bars/bolts terminate at the sill plate with a
connector capable of developing the bar/bolt capacity,
approved strap anchors from the sill plate to the wall fram-
ing shall be installed (Note: Cable clamps have no rated
capacity when used with reinforcing steel or bolts).

Exception: Where the uplift connectors are continuous
from the footing to the exterior wall framing, the spac-
ing of the continuous anchorage may be increased in
accordance with Table 4404.1.1,

4404.3 Exterior foundation piers. Vertical reinforcement
shall be installed not more than 2 feet (51 mm) from each cor-
ner at intervals not to exceed Table 4404.1.1 with all rein-
forced cells grouted and shall connect to all sill plates, to the
exterior girder, or to the wall above [see Figures 4404.3(a)
through 4404.3(d)].

4404.3.1. Where the vertical reinforcement bars terminate
at the sill plate, a minimum 2 x 6 sill plate and approved
strap anchors from the sill plate to the wall framing shall be
installed.

4404.3.2. Two #4 footing dowel bars shall be embedded into
the footing and grouted to the top of each pier. If the vertical
reinforcement bars are placed inside the piers (not between
the pier/curtain wall), then one footing dowel bar may be
omitted from each pier, '

4404.4 Exterior concrete slab-on-grade footings.
Anchorage shall be installed at intervals not to exceed Table
4404.1.1 and shall terminate in a minimum 2 x 4 double sole
plate.

Exception: Anchorage shall be installed at intervals not to
exceed Table 4404.1(a) where the bars terminate in a single
sole plate. Approved strap anchors shall be installed from
the single sole plate to the wall.

SECTION 4405
WALL CONSTRUCTION

4405.1 Construction. Exterior walls of wood frame construc-
tion shall be in accordance with Figures R602.3(1) and
R602.3(2). Components of exterior walls shall be fastened in
accordance with Table R602.3(1). Walls of wood frame con-
struction shall be designed and constructed in accordance with
NFPA *National Design Specifications for Wood Construc-
tion,” listed in Chapter 43,

Exterior walls subject to wind pressures of | 10 mph (48 m/s)
or greater as established in Table R301.2(1) shall be designed
in accordance with accepted engineering practice [such as
Tables 4405(a) and 4405(b)).

In bearing walls, studs which are not more than 10 feet (3048
mm) in length shall be spaced not more than is specified in
Tables 4405(a) and 4405(b) for the corresponding stud size,
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TABLE 4405(a)
STUDS IN 110, 120, AND 130 MPH ZONES

Requirements for Wood Stud In: Exterior Walls Supporting One Floor, Roof and Ceiling or Less/
Exterior Nonloadbearing Walls in Two Story Structure or Less/Interior Walls Supporting One Floor, Roof and Ceiling or Less

- ~ 110MPH o } itfomeH 120 MPH ‘ 130 MPH
STUD STUD ' 7 '
LENGTH | SPACING 2x4 : 2x6 2x4 . 2x6 | 2x4 2x6 2x4 2x6 '
8 | - Siisﬁllfgufgm:';Li;nlcsigaﬁ?r?;) Species: Spruce Pine Fir (South) with 318” Wood Structural Sheathing
. | # Stud Stud Stud Stud Stud #2 Stud
|8 24 # Stud i Swd | 2 Stud # Stud |
10 16 i Stud # Stud # | swd i Stud |
10 24 Design it2 Design #2 | Design | #i2 Design #2
wﬁﬁifll[ﬁgiriazf:l ];];:zaa[r;fng Species: Spruce Pine Fir (South) with %" Wood Structural Sheathing
8 16 Stud Stud Stand Stud Stud Stud #3 Stud
8 24 2 Stud #3 Stud #2 Stud #2 Stud
10 16 _#2 Stud #2 Stud _#2 Stud #2 Stud
10 24 Design Stud #2 ~ Stud Design Stud Design Stud
wi;Sh%{ifti?Ssi:rllsc(:tlltr:flg]h}e);lgl?ing _______ Species: Southern Pine with ¥ Wood Structm‘alw -Shealhing
8 16 Stud Stud Stand Stud Stud Stud Stud Stud
8 24 #2 Stud Stud Stud #2 Stud #2 Stud
10 16 #2 Stud Stud Stud 2 Stud #2 Stud
10 24 Design Stud #2 Stud | #2 Stud Design Stud
For SI: I inch = 25.4 mm, | mile per hour = 0.44 m/s.

Explanation of Table Entries:

Design — Studs with this entry shall be in accordance with accepted engineering practice.

#2 —#2 Grade construction

#3 - i3 Grade

Stud - Stud grade

Standard - Standard grade

Utility — Utility grade

Y," wood structural sheathing shall be attached with 8 D nails at 6” at perimeter and 127 at intermediate supports. When a grade is specified in the table any
grade above it in this list may be used.

TABLE 4405(b) -
EXTERIOR BEARING WALLS"***3 FIRST FLOOA OF THREE STORY
- ~____SPF I - [
2x4 @ 12" oc 3x4 or 2x6 @ 16" oc 2x4 @ 12" oc 3x4 or 2x6 @ 16" oc

| WIND ZONE (mph} [ Structural Sheathing Structural Sheathing Structural Sheathing ‘Structural Sheathing

110 #2 Any grade Any grade Any grade

120 ‘ #2 Any grade #2, #3, Stud 1l ~Any grade

130 ‘ #0 o Any grade #2, #3, Stud Any grade

Exterior Nonbearing Walls1,2,3,4,6 First Floor of Three Story
2x4 @ 12" oc 2x4 @ 16” oc x4 or 2x6 @ 16” oc 2x4 @ 12" oc 2x4 @ 16" oc |3x4 or 2x6 @ 16” oc

WIND ZONE (mph) Blocking Blocking Blocking Blocking Blocking Blocking

110 #2, Stud #2 | Anygrade I_ Any grade #2, #3, Stud Any grade

120 #2, Stud NP | Any grade | #2, #3, Stud | #2.#3Stud | Anyerade |

130 #2 NP | Anygrade  #2,#3, Stud #2 | Any grade
For SI: 1 inch = 25.4 mm, | foot = 304.8 mm.
I. Any grade = any grade except standard, utility and economy.
2. Corner bracing is REQUIRED where “Blocking” is specified.
3. 2-2x4s at 16 inches or 1 - 2x4 at 8 inches may be used where 3x4 at 16 inches is specified.
4. Refer to Sections 4406 and 4408.4 for sheathing requirements.
5. Bearing stud height is limited to 10 feet.
6. 2x full depth blocking at mid-height.
2009 NORTH CAROLINA RESIDENTIAL CODE 323
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SECTION 4406
STRUCTURAL BRACING

4406.1 Structural bracing in 110 mph wind zone.

I. When the wall studs are engineered and do not require
structural sheathing, for one story or top story — brace
each corner and at 25-foot (7620 mm) intervals with 1 x4
let-in bracing or 4 foot x 8 foot (1219 x 2438 mm) wood
structural panels.

2. All other stories — wood structural sheathing panels.

3. See also Section R602.10.

4406.2 Structural bracing in 120 and 130 mph wind zones.
All stories — wood structural sheathing panels. Blocking shall
be installed if less than 50 percent of the wall length is
sheathed. Where blocking is required, all panels shall be fas-
tened at 3 inches (76 mm) on center along the edges and 6
inches (152 mm) on center at intermediate framing. [f a wall is
sheathed less than 25 percent of its length, then that wall shall
be designed in accordance with approved engineering practice.
See also Section R602.10.

4406.3 Gable endwalls. Gable endwalls in the [ 10, 120 and 130
mph (48 m/s, 33 m/s and 57 m/s) wind zones shall either be sup-
ported by lateral bracing at the ceiling or have continuous studs
from the floor to the roof. 2 x 4 studs at 16 inches (406 mm) on
center are limited to 10 feet (3048 mm) in length between sup-
ports. Nonbearing 2 x 6 SPF#2 studs at 16 inches (406 mm) on
center with ¥¢-inch (9 mm) wood structural panel sheathing are
limited to unsupported lengths of 18 feet (5486 mm) in 1 10 mph
(48 m/s), 16 feet (4877 mm) in 120 mph (53 m/s) and 14 feet
(4267 mm) in 130 mph (57 m/s) wind zones. Wood structural
panel sheathing shall extend 12 inches (305 mm) beyond con-
struction joints.

4406.4 Lateral support at ceiling. Where studs are not continu-
ous, the ceiling must be used to support the endwall. 2 x 4 lateral
bracing shall be installed on the top of ceiling joists or truss bot-
tom chords at 8 feet (2438 mm) on center and extend 8 feet (2438
mm) inward from the gable endwall. See Figure 4406.7(a).

4406.5 Full height studs. Full height studs may be sized using
the bracing at the ceiling to limit the stud length. See Figure
4406.5.

4406.6 Cathedral endwalls. Studs shall be continuous from
the uppermost floor to either the ceiling or the roof.

4406.7 Overhang at endwalls. The overhang is limited to 12
inches (305 mm) where a laddered soffit is installed. The
overhang may be increased to 24 inches (610 mm) where
outlookers are framed over a dropped endwall into the first
rafter or truss. See Figure 4406.7(a) and 4406.7(b). If the
overhang exceeds 24 inches (610 mm), then the overhang
shall be designed in accordance with approved engineering
practice.
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4406.8 Roof sheathing attachment. The roof sheathing panel
edges shall be blocked and nailed at the end two rafter or truss
spaces. See Figure 4406.8.

Exception: The panel edges need not be blocked where 2 x
4 diagonal braces are framed from the top of the endwall to
the lateral bracing at the ceiling.

SECTION 4407
MASONRY WALL CONSTRUCTION

4407.1 Reinforcement. Masonry walls subject to wind loads
of 120 mph (53 m/s) or greater, as established in Table
R301.2(1), shall be constructed in accordance with Table
4407.1a or 4407.1b or the requirements of Figures 4407.1(a)
and 4407.1(b) and this section. Additionally, the minimum area
of reinforcement shall not be less than 0.002 times the gross
cross-sectional area wall, not more than two-thirds of which
may be used in either direction. No required vertical reinforce-
ment shall be less than ¥ inch (9.5 mm) in diameter. Principal
wall reinforcement shall have a maximum spacing of 4 feet
(1219 mm) on center.

Note: For 110 mph (48 m/s) wind zones, see Figure
606.11(1) and Table 606.9,

TABLE 4407.1a
HIT LATERAL SUPPORT RATIOS FOR UNREINFORCED
EXTERIOR MASONRY WALLS'24%

OTHER THAN ENCLOSED BUILDINGS?
DESIGN WIND SPEED, MPH

120 130

13 11

Wall construction -

Solid masonry units

Hollow concrete masonry
B

units or masonry bonded 9 8
hollow walls

The H/t ratio shall be 0.70 of the H/t ratio for
single wythe walls. The t-value shall be the
sum of the nominal thickness of the individual
wythes.

Cavity walls identical
wythes

The wall shall be designed based on ACI-530 or|
the H/t ratio may be 0.70 of the H/t ratio of a
single wythe hollow wall. The r-value shall be
the sum of the nominal thickness of the

| individual wythes.

Cavity walls with wythes
of different types or size
masonry

I. H = clear height or length between lateral supports.
¢ = nominal wall thickness,

. All masonry units shall be laid in Type M, S or N mortar. Where Type N mor-
lar is used and the wall spans in the vertical direction, the ratios shall be
reduced by 10 percent.

3. Design based on partially enclosed building.

4. These values are based on using masonry cement mortar. If nonair-entrained
Portland cement/lime mortar is used the values in the table may be increased
by 1.25. Larger Hft ratios may be used if the design is done in accordance with
ACI-530.

. Larger H/t ratios may be used if the design is done in accordance with
ACI-530.

| 58]

wn
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TABLE 4407.1b
H/T LATERAL SUPPORT RATIOS FOR UNREINFORCED
EXTERIOR MASONRY WALLS' 204

ENCLOSED BUILDING®
DESIGN WIND SPEED, MPH
| e Wall construction 20 I |
| | Solid masonry units I L5 i 13
Hollow concrete masonry |
| units or masonry bonded 10 9

hollow walls | i el

| The H/t ratio shall be 0.70 of the H/t ratio for
single wythe walls. The ~value shall be the
sum of the nominal thickness of the individual
wythes.

Cavity walls identical
wythes

The wall shall be designed based on ACI-530 or
the H/t ratio may be 0.70 of the H/t ratio of a
single wythe hollow wall. The r-value shall be
the sum of the nominal thickness of the
individual wythes.

Cavity walls with wythes
of different types or size
masonry

I. H = clear height or length between lateral supports.
¢ = nominal wall thickness.

. All masonry units shall be laid in Type M, S or N mortar. Where Type N mor-
tar is used and the wall spans in the vertical direction, the ratio shall be
reduced by 10 percent.

3. Enclosed buildings are buildings in which the openings in any wall do not
exceed the sum of the percentages of openings in the remaining walls and roof
surfaces by 5 percent. Buildings in which the 5 percent limit is exceeded by
one wall may still be considered enclosed il the percentage of openings in no
other wall exceeds 20 percent.

4. These values are hased on using masonry cement mortar. 1f nonair-entrained

Portland cement/lime mortar is used the values in the table may be increased 1.2,

Larger H/t ratios may be used if the design is done in accordance with

ACI-530.

[§*]

w

SECTION 4408
ROOF TIE DOWN

4408.1 Roof tie down. Roofl assemblies in the 110, 120 and
130 mph (48 m/s, 53 m/s and 57 m/s) wind zones as estab-
lished in Table 301.2(1) shall have rafter or truss ties provided
in accordance with either Table 4408.2 or the prescriptive
requirements of this Section 4408. Anchorage in the 110 mph
(48 m/s) wind zone shall be continuous from the roof to the
foundation wall or pier. Anchorage in the 120 and 130 mph
(53 m/s and 57 m/s) wind zones shall be continuous from the
roof to the footing (see Section 4404.1).

4408.2 Considerations. For trusses, the nailing requirements
from Table 4408.2 shall include the nailing requirements for
both rafters and ceiling joists. As an alternative to the anchorage
requirements of Tables 602.3(1) and 4408.2, the anchorage for
roof members may be based on a designed connection taking
into account all horizontal and vertical forces. Forces for alterna-
tive anchorage design may result from wind uplift; wind lateral
on roof; wind lateral on walls to be transferred to the top plate of
the wall; roof/ceiling loads; and other loads depending on the
specific building design. If roof members align with the studs,
the connection may be made from the roof member directly to
the studs. If the connection is from the roof member to the top
plate, a double top plate is required and both connections must
meet the requirements of Table 4408.2. Where ceiling joists are
not parallel with and connect to the roof members, the anchorage
requirements for each roof member shall be increased by 110
pound (50 kg). Hip end walls and hip rafters shall be anchored in
accordance with this section.

2009 NORTH CAROLINA RESIDENTIAL CODE
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TABLE 4408.2
ROOF TIE DOWN REQUIREMENTS ALONG EXTERIOR WALLS
} (plf)1.2,3.4 =
__STRUCTUREWIDTH |
| WINDSPEED (mph) | 2afeet | 36feet |
o | 240 345 1
| 120 30 | a0

| ..... 130 __,_g__ﬁ;‘.@___‘J_u 615

For SI: | foot = 304.8 mm, 1 mile per hour = 0.44 m/s.

I. Alternate to the requirements of this table or roof not covered by this table
shall be designed in accordance with the Neorth Carelina Stare Building
Code or SSTDI0, “Standard for Hurricane Resistant Residential Construe-
tion.”

2. See Section 4505 for material requirements in Coastal High Hazard Areas
and Ocean Hazard Areas and Ocean Hazard Areas.

3. Roof slope 2:12 to 12:12.

4. The uplift load requirements may be interpolated for intermediate structure
widths.

4408.3 Anchorage from roof to wall. One and one-half inch
(38 mm) by I8 gage [abricated metal ties at 24 inches (610 mm)
on center with five 8d nails at each end may be used to resist the
upliftloads from the roof to the double top plate. Install one tie at
each end of each rafter in 110 mph (48 m/s) and two ties at each
end of each rafter in 120 mph (53 m/s) and 130 mph (57 m/s)
wind zones. Truss anchorage shall be per designed specifica-
l1ons.

4408.4 Anchorage using wood structural panels. Wood
structural panel sheathing may be used to resist both lateral
load and uplift simultaneously. Panels shall be installed as fol-
lows:
|. Panels may be installed with face grain parallel or per-
pendicular to studs.

(8]

Panels shall be ¥-inch (10 mm) minimum thickness.

3. Nail spacing shall be 8d at 6 inches (152 mm) on center
along vertical edges ol panel and 12 inches (305 mm) ut
intermediate vertical framing.

4. Horizontal nail spacing at double top plates, double sill
plates, band joists, and girders shall be a double row of 8d
staggered at 3 inches (76 mm) on center.

5. Panelshall extend 12 inches (305 mm) beyond construc-
tion joints and shall overlap girders and double sill plate
their full depth.

6. Panelattachment to framing shall be as illustrated in Fig-
ure 4408.4.

7. Blocking shall be required at all joints if sheathing is
used to resist uplift.

TABLE 4408.4
UPLIFT CAPACITY OF WOOD STRUCTURAL PANEL SHEATHING
~ USED TO RESIST BOTH LATERAL LOAD AND UPLIFT'

. VERTICAL NAIL SPACING | | 8D @ 6" EDGE AND 12" INTEHMEDiATE |

| Alternate nail spacing at & 47 | an
| | 3
'IOE and bottom edges | ) ) | =
| Uplift capacity (plf) rhulf;—f 240 474 I 710

‘(leuh]c row A g Y

For SI: 1 inch = 25.4 mm.
1. Tabulated values are for Spruce-Pine-Fir framing. For Southern Pine fram-
ing the uplift values listed may be divided by 0.82.
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/
/ £l SHEATHING
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! # 2 TV | ANCHORS USE OF CABLE |
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&

8"x 24° MIN. FOOTING Tl
WITH 3-#4 (OR 2-#5) /\

5" MIN.

8" MIN.

A

.:4

3“
P

24" MIN.

ForSI: 1inch=25.4 mm.

FIGURE 4404.3(a)
CONTINUOUS VENEER PIER/CURTAIN WALL
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FOR SIZE AND SPACING) \< % :
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| )
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TABLE 4404.1.1) N \Er7z A
8"x 24" MIN. FOOTING
WITH 3-#4 (OR 2-#5)
=k
Zl =
S| oy
ﬁb -
o

24" MIN.

For §SI: 1 inch = 25.4 mm.

FIGURE 4404.3(b)
CONTINUOUS VENEER PIER/CURTAIN WALL
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HIGH WIND ZONES

Ha—— SHEATHING
VERTICAL BAR/BOLT
WITH WASHER AND NUT §
(SEE TABLE 4404.1.1) g
// |
Han [
GIRDER A-~d] /// ‘ /‘7
Fs 3 A ~ PO, LR
! \\ E NOTE ]
A ! ¥ BARBOLT TERMBWATES |
1 1 b1 AT s, vHen wALL FRaMNG |
1 | { ii%gemmmmwnu I
FLOOR FRAMING ———L—- | | uscorcantEcumMPss |
L5 i B s ;
TREATED SILL : :
PLATE N ! |
\ _‘>q§# !
\\ '{ /f
H . t
__________________ s.u___“, 1 7% _______S______*_______-___
;2 ) N 1 4y is 4 R
2 NON - SHRINK —| 1 PIER— 1 % X peA—el | 4
r GRO i \ .
| PLAN AT PIER ; i 2 . ks PLAN AT PIER |
{ ALTERNATE 1 P I 7 5 ALTERNATE 2 :
\ FULL BRICK " ; :: /24 : CUT BRICK AT ANCHOR '
' TN : T - FILL VOID .
\ ey ' 1 /v// 5 BAR/BOLT - FILL )
. SOAP BRICK Lt 1 . WITH NON-SHRINK GROUT _
i ki b s i ———— I W —————————————————————————
PIER REINFORCING SEE —_‘3‘4': /)
4404 AND TABLE 4404.11 i //
8"x 24* MIN. FOOTING " (4
WITH 3-#4 (OR 2-#5) \\iﬁl\ Vo4l BAR/BOLT ANCHOR
:__,'J <.
Zl =
b= IS a4
©
5 l -
B
24" MIN.
For SI: 1 inch = 25.4 mm.

FIGURE 4404.3(c)
VENEER SHIRT WALL
PIER/CURTAIN WALL
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HIGH WIND ZONES

m_\]\__

VERTICAL BAR/BOLT J=+——— SHEATHING
WITH WASHER AND NUT
(SEE TABLE 4404.1.1

FOR SIZE AND SPACING)

~
N
N
7.4
s
-

— e e S e = = e e —

E IF BAR/BOLT TERMINATES AT ! ,’L

[ SILL, THEN WALL FRAMING | /* ™~ _
SHALL BE TIED WITH ¢ ~

| APPROVED STRAP ANCHORS e

| USE OF CABLE CLAMPS L

{ 1S PROHIBITED. P

TREATED SILL PLATE __——\L,\
) [

\ | >4 //
- WA For PLAN SEE '@'

PIER ;” /{? FIGURE 4404.3c
7

4 o BAR BOLT. ANCHOR

GIRDER

/
S e A T il

B i I ——

PIER REINFORCING "5 Sk
(SEE 4404.3 AND
TABLE 4404.1.1)

8"x 24" MIN. FOOTING
WITH 3-#4 (OR 2-45)

|

5" MIN.

8" MIN.

H

24" MIN. .

For SI: | inch =254 mm,

FIGURE 4404.3(d)
VENEER SHIRT WALL PIER/CURTAIN WALL
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HIGH WIND ZONES

8d NAILS @ 4"o.c.
/SEE TABLE 602.3(1)
EQOTNOTE G

12" MAX.
NAILS BASED CN
SHEAR WALL REQUIREMENTS
A
NO CEILING :
DIAPHRAGM CENTERED 2x BLOCKING
REQUIRED ON SHEATHING JOINT

For SI: 1 inch =25.4 mm.

FIGURE 4406.5
GABLE ENDWALL BALLOON FRAMING PREFERRED METHOD
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-=— EXTERIOR

WALL

For SI:

2009 NORTH CAROLINA RESIDENTIAL CODE

1 inch =254 mm.

l
2
Lt s e s EE— 5
;
3
2470.c.
el
é
5_1
E:

1) ROOF FRAMING PLAN

HIGH WIND ZONES

K

2x4 SPRUCE OR BETTER !.ATEULLX
BRACE AT 8-070.c. MIN. LENGTH = 80"

STRUCTURAL SHEATHING
SEE TABLE R602.3(1) FOR

NAIL SIZE, PATTI

SHEATHING APPLIED FULL FACE

ERN AND SPACING

(WALL INSULATION NOT SHOWN)

T

2) SECTION THRU "LADDER* SOFFIT

FIGURE 4406.7(a)

(continued)

OVERHANG AT ENDWALLS

12" MAX.
OUTER FACE OF QUTER FACE
TRUSS (OR RAFTER). OF FASCIA
e
L ~
A
4 1
1
# x i— L‘lﬂl‘&@
Z / i
X 1
-
2¢4 SPRUCE OR. ~ N 4
BETTER BLOCKING o 41 S
CENTERED BENEATH | ~fo—— TRUSS/IRAFTER—<<f- (Il ~~1—
EACH SHEATHING AT a7 TADDER" OF 2x4 SPRUCE
JOINT. ATTACH AT o> P OR BETTER WITH END
gﬁ:ﬂs&n wrrEED e MEMBER CONTINUOUS
DAL i -
BETTER DIAGONAL | L~ VERTICAL BRACING ——=f-
(SEE FIG 4406.7h 1 PER TRUSS DESIGN
SECTION) _-~ i
- i =
|~ - (2) 16 MAILS :
Liace® = /—mpl i
L Pl PN

STRUCTURAL SHEATHING
JOINT 12° MINIMUM ABOVE
OR BELOW LINE "A”
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HIGH WIND ZONES

_\J\\._—
u’l +
!
[
[
e

s

716" 24" LONG
SHEATHING SHIM

e LATERAL
o . BRACE | f1t 5
v

, 5 FIEL B
Z T 2x4x24" SPRUCE OR—— [ | ¥ 7‘_9
am i BETTER CENTERED ON 4

& LATERAL BRACE fa -

-

hul

=
7

CONTINUOQUS ——/
2x4 No.2
\I SOUTHERN PINE

12" MAXIMUM

£40) 4406.7a

\__/ NAILING DETAIL AT LATERAL BRACE

R 4406.7a “LADDER" ATTACHMENT
\__/ NAILING DETAIL AT TOP OF GABLE
NAIL SCHEDULE
MARK] No. & SIZE SPACING | REMARKS
1 Bd 4"0.c.
2 8d 6"o.c.
3 (2) 16d EACH SIDE
4 (2) 16d 24%0.c.
5 Bd 6°n.c.
6 (2} 16d EACH TRUSS
7 (5) 16d TYPICAL
8 (6) 164 ALTERNATE:
. {* TO 2x4 BELOW) (8) 8d
9 16d 8%a.c. ALTERNATE
TOENAIL & ENDNAIL
10 16d 8"a.C.

For SI: I inch = 25.4 mm.

FIGURE 4406.7a—continued
OVERHANG AT ENDWALLS
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HIGH WIND ZONES

ROOFING ON BUILDING FELT
OVER 3/8" STRUCTURAL

PANEL (TYPICAL) - R WA
g FACE OF —&={ METAL FRAMING |~+—— OUTER SIDE QF FASCIA
@ sTun ANCHOR AT EACH
& RAFTER FLASHING-CONTINUOUS
TURN DOWN OVER FASCIA
N F.4 B N — =g
| ENDWALL EAGHEND — @ 8dNAILS i { — 1
- OF 2x4 WITH (2) 16d TYPICAL EACH N~ i 38" MIN. SHEATHING |
u NAILS BRACE al SOFFIT 2x4 SPRUCE OR |
& LOWER END OF BRAGE Py BETTER FRAMING | |
> SHALL ALWAYS OCCUR —— = =~ |ATERAL BAACE |
= AT LOWER TRUSS CHORD ( NAILED TO |
z OR CEILING JOIST 11 | 2x BLOCKING
u )7 HORIZONTAL DISTANCE (H) 3/8* MIN. STRUCTURAL | WITH (5) 164 HAILS !
@ FROM GABLE IS ; SHEATHING-SEE e = |
E NOMINALLY EQUAL o 2x R S _ FIGURE 4408.4 FOR : ’_ I
e GABLE BETTER DIAGO! | MAIL SIZE, PATTEAN. - !
g gﬁ‘;ﬁ ﬁ:lg\ic' 2| AND SPACING : &?E%"m"‘g b \ i
= b
g EXCEPT HERE : | ATALL4ENDS | !
i o \\‘ |
e s - | |
I- ==t 3 ’/ 110]| R — e : / : | |
S ¥ |
[ [ﬂ \ N * Loz Y | @2xBLocKNG Ll b o
! ¢ ! —=—__ , | BETWEEN2 |
= LA R { ADJACENT
E ] STUDS {
2x4 SPRUCE OR BETTER 4 I [
LATERAL BRACE AT B0"0.c. = ll BLOCKING DEPTH |
& EQUAL TO BOTTOM
¥ { CHORD OF TRUSS :
L 2x4 NAILER ATTACHED TO LATERAL BRACE | [ORDEPTH OF = -
WITH (3) 10d NAILS. DIAGONAL BRACE 1 CEILING JOIST)
SECURED TO NAILER WITH (3) 8d NAILS | i ORI }
TYPICAL EACH BRACE NAIL BLOCKIN CTHER
_ PLYWOOD LAP | wiT (4) 6d NAILS (2 EACH SIDE) |
M ' JOINT 12" MIN. | ]
=t l ABOVE/BELOW:  Sormmwommmimmiomio s i s st s =t
LINE “A"”
SEE 4406.7a
For SI: I inch =254 mm,

FIGURE 4406.7b
GABLE END OVERHANG
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HIGH WIND ZONES

e

b i i | e | e
n i 1l [}
2 f 1
i

I
— —qpm—— e —— === e esooeoy

“=—— EXTEROR
WALL

e PRORECING. SR Ry, i a7 =
i ar 1 i1 [} il
24 oqn 1l [ [ 1 !
Mol MAX 3 1t ] |
i 1 1 1 1
wlab
o I
3..; TOP OF DOUBLE TOP :
PLATE 31/2° BELOW i
§§ TOP OF RAFTERS/TRUSSES H
l i TQE NAL 2x4 RAFTERS TO GABLE
¥

WALL WITH (2} 16 NAILS (TYPICAL)}

1
I
I
1
3
I
i
" It 1 b GARLE
1} 1] 1! 1 1 WALL
]
2%4 FACE NAILED AT EACH END m i ==
" WITH (2) 18d NAILS (TYPICAL} W 1t :
T I [
5§ SIM. TO - 2x4 FUFTER WITH 4° —] 0 1l :
4406.7b Y FACE VERTICAL (TYPICAL) [ 0 I k.
& LS ™ <
n n " [} I
1 1 tl i
" [l [T} L i
_ CARLEWALL 0| O [, (PSRN | . M7« { i
v n S | IR S — ]
n 1] "
a: t 1
1 1 i 1
‘é RS T | A S
gi 1) ROOF FRAMING PLAN 2 ROOF SHEATHING NOTES

FIGURE 4406.7(c)
GABLE END OVERHANG
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HIGH WIND ZONES

t—— 8d NAILS AT 6"0.c. AT ALL PANEL
EDGES EXCEPT ON GABLE TRUSS
(TYPICAL)

NOTES:
1. ALL NAILS AT MINIMUM, ARE TO
BE COMMON NAILS

|— 8d NAILS AT 12"0.c. ON INTERIOR

OF PANELS (INTERMEDIATE} EXCEPT 2. IF BUILDING WIDTH EXCEEDS

e N b S S TR A il 40 FEET OR HEIGHT IS MORE

“““““““““““ THAN 2 STORIES, USE 10d NAILS
INSTEAD OF 8d NAILS FOR
ATTACHMENT OF ROOF
SHEATHING.

3.ALL STRUCTURAL SHEATHING
PANELS TO BE 3/8" MINIMUM
THICKNESS

e S R

8d NAILS AT 6"0.c. MINIMUM PANEL
EDGES AT BLOCKING (TYPICAL)

INDIVIDUAL SHEATHING ATTACHED TO
3 TRUSSES MINIMUM

1 —— 2x4 CONTINUOUS

ATTACH PANELS TO GABLE 4
END FRAMING WITH 8d
NAILS AT 4%0.c.

2x4 SPRUCE OR BETTER BLOCKING (FLAT
OR VERTICAL) AT END TWO TRUSS/RAFTER
SPACES (TYPICAL)

2x4 SPRUCE OR BETTER
BLOCKING AT RIDGE (TYPICAL)
ONE ON EACH SIDE OF RIDGE

FIGURE 4406.8
AROOF SHEATHING ATTACHMENT PLAN

2009 NORTH CAROLINA RESIDENTIAL CODE 335



HIGH WIND ZONES

NOTE: CONTINUOUS BCND
REQUIRED AT EACH FLOOR OR BEAM
CEILING LEVEL. OTHER EQUIVALENT ..

SEE TABLE 4408.2 METHODS OF ANCHORING THE ROOF
FRAMING MEMBERS TO THE WALL
MAY BE APPROVED.

1/2°pBARSSTEEL e e e e oo .
= gl B oo I
L — I I - DETAIL “B*

I
2-g* | 0
T HORIZONTAL

BARS
REINFORCEMENTS ~ ————— .
SEE SECTICN 606,13 J,-\ 1729 BAR 1

i % NO MORE

THAN 4-0°.
CAnIRsE % | — DOWELS 2-6* LONG ——\' ! Dal

gf [‘\QSEE DETAIL A
¢ 27| (T
‘ =
J“““MZ{ | 2 LY ’
R
FOUNDATION FOR

WOOD FLOOR I — —I
3/8"p ROD LUNTELBAROR —JlI~
BARS SEE
SECTION 604.9 =
==

/8" DOWEL
e n

I SECTIONC
FOUNDATION
INSPECTION OPENING NOT
REQUIRED IF INSPECTED
AT THE COURSE
g FOUNDATION FOR
EIERALN CONCRETE FLOOR

A FULL BED JOINT MUST BE PROVIDED. ALL
CELLS CONTAINING VERTICAL BARS ARETO
BE FILLED TQ TOP OF WALL PROVIDE
INSPECTION OPENING AS SHOWN ON DETAIL
"A". HORIZONTAL BARS ARE TO BE LAID AS
SHOWN ON DETAIL "B". LINTEL BARS ARE

TO BE LAID AS SHOWN ON SECTION "C™.

For SI: | inch =25.4 mm, I foot = 304.8 mm, 1 psf=0.0479 kN/nt.

FIGURE 4407.1(a)
REQUIREMENTS FOR REINFORCED GROUTED MASONRY CONSTRUCTION
WHERE WIND ZONES ARE 120 MPH OR GREATER
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SEE TABLE 4408.2

P
-

=

HEIGHT 9'-0* MAXIMUM

_—LINTEL STEEL
SECTION R&06,10

i—NQO HEADER COURSE

12 INCHES
MAX. BEFORE
GROUTING

géfmm
1
=

. /~REINFOACING SHALL HAVE
/ MINIMUM 1/4* CLEARANCE

METALTIES

REFERENCE

AL

SECTION R608,1.2

|

A

HEADER COURSES

HOT PERMITTED 7

- L MIN. 3/4" GROUT

For SI: I inch =254 mm, | foot = 304.8 mm, 1 psf = 0.0479 kN/nt.

2009 NORTH CAROLINA RESIDENTIAL

BOND BEAM STEEL B m
% TWO 1/2° BARS A |
i

HIGH WIND ZONES

NOTE: CONTIMUOUS BOND BEAM
REQUIRED AT EACH FLOCR OR
CEILNG LEVEL OTHER EQUIVALENT
METHODS OF ANCHORING THE ROOF
FRAMING MEMBERS TO THE WALL
MAY BE APPRCVED.

.
wm.l———}# IITZEE'L'“I

NOT MORE THAN 4'-0%0.c.

ONE 1/2*4 BAR

| [

k\—ONEh’?' BARTO TOP AND

BOTTOM OF FOOTING

WHERE INTERIOR STUD
PAATITION MEETS WALL.
BOLT END STUD WITH
1/2°% BOLTS 3'-0%0.c.

N

LAP 40 DIA.

FIGURE 4407.1(b)
REQUIREMENTS FOR REINFORCED HOLLOW-UNIT MASONRY CONSTRUCTION
WHERE WIND ZONES ARE 120 MPH OR GREATER

CODE
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HIGH WIND ZONES

WHEN THIS EDGE RESTS ON

FRAMING USE 8d NAILS

AT 3'o.c.

=l
w
=z
<
o

j

1
1

NAILING OF SHEATHING TO
BE CENTERED IN EACH
PIECE OF BOTH TOP AND

BOTTOM PLATES

At v e

e

[
|
PEn

DOUBLE EDGEE‘/

MAIL SPACING

PANEL

SLVIQIWHILNI

00, gL LY

ONOIYN

FRAMING MEMBERS

EDGE INTERMEDIATE

STAGGERED 2
NAIL PATTFRN

PANEL
DOUBLE NAIL EDGE SPACING DETAIL

PANEL EDGE

FIGURE 4408.4
PANEL ATTACHMENT TO COUNTER UPLIFT HORIZONTAL OR VERTICAL
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