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INTRODUCTION
High winds subject buildings to large horizontal forces as
well as to significant uplift. Reinforced concrete masonry is
well suited to resist the large uplift and overturning forces due
to its relatively large mass.
High wind provisions generally apply to areas where the
design wind speed is over 100 mph (161 km/hr) and over three
second gust as defined by ASCE 7 (ref. 10). The enclosed
details represent prescriptive minimum requirements for concrete masonry buildings, based on Standard for Hurricane
Resistant Residential Construction (ref. 3).
CONTINUOUS LOAD PATH
Connections between individual building elements—roof,
walls, floors and foundation—are critical to maintaining
structural continuity during a high wind event. The critical

1 No. 5 (M #16) min. at each side of opening having a
horizontal dimension greater than 6 ft (1,829 mm)

1 No. 5 (M # 16) min. at
each end of shear segments
Beams spanning
openings

1 No. 5 (M #16) min.
at each corner and at
each change in wall
direction

damage to buildings in such events typically occurs due to
uplift on the roof, resulting in the loss of crucial diaphragm
support at the top of the wall. A primary goal for buildings
subjected to high winds is to maintain a continuous load path
from the roof to the foundation. This allows wind uplift forces
on the roof to be safely distributed through the walls to the
foundation. If one part of the load path fails or is discontinuous,
building failure may occur.
Proper detailing and installation of mechanical connectors
is necessary for maintaining continuous load paths. Note that
in order for connectors to provide their rated load capacity,
they must be installed according to the manufacturer’s or
building code specifications. In coastal areas, corrosion
protection is especially important due to the corrosive
environment. Note that water penetration details are not
specifically highlighted in the following details. The reader is

Shear segment
2 ft (610 mm)
min.

Top course reinforced
bond beam continuous
around perimeter

Vertical wall reinforcement at 4 to 32 ft
(1,219 to 9,745 mm) o.c. depending on
wall height, design wind speed and roof
span. Footing dowel not always required.
Figure 1—Typical Reinforcement for High Wind Areas
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Standard 90° hook at
each vertical bar, typ.

Footing dowels at
corners, openings wider than
6 ft (1,829 mm) and ends of
shear segments, min.

(2003)

Engineered wood roof trusses or rafters
at 24 in. (610 mm) o.c., max.
Roof sheathing

Bond beam
Standard hook extended
6 in. (152 mm) into bond beam
(min.) at each vertical wall
reinforcement, typ.
1

4 in. (6 mm) expansion joint
material and sealant

Concrete slab

Truss anchor rated for vertical
uplift and horizontal loads
perpendicular and parallel to the
wall

24 in. (610 mm)
max. overhang
Concrete masonry
wall
Vertical reinforcement,
as required
40 bar diameter lap,
min. for Grade 40,
48 bar diameters for
Grade 60.

Grout,
as required
Reinforced concrete
footing

Ceiling height

12 max.

3 ft
(914 mm),
max. 8 ft (2,438 mm)
when top of stem wall is
tied to slab (see Figure 3)

12

Figure 2—Exterior Loadbearing Wall
Horizontal reinforcement,
as required
Concrete masonry
bond beam unit with
part of interior face
shell removed

Concrete masonry wall
Concrete slab with 6 x 6, W 1.4 x W
1.4 (152 x 152 mm, MW 9 x MW 9)
WWF*, extending at least 10 ft (3,050
mm) into slab and at least 6 in. (152
mm) into masonry bond beam

referred to references 7 through 9 for
more information on preventing water
penetration in concrete masonry walls.
In addition to a continuously
reinforced bond beam at the top of the
wall around the entire perimeter of the
building, vertical reinforcement must
be placed throughout a wall to resist
the high uplift loads and provide
continuity, including: at corners and
wall intersections; on each side of
openings wider than 6 ft (1,829 mm); at
the ends of shear segments; and where
girders or girder trusses bear on the
concrete masonry wall (refs. 3, 4). Each
of the exterior walls on all four sides of
the building and all interior walls
designed as shear walls must have at
least one 2 ft (610 mm) minimum section
of wall identified as a shear segment to
resist the high lateral loads. Longer
shear segments are more effective and
are recommended where possible or
required by design. See Figure 1 for a
summary
of
reinforcement
requirements (ref. 3).
Reinforcement must be properly
spliced to provide load path continuity.
Using allowable stress design, a splice
length of 40 bar diameters is required
by Building Code Requirements for
Masonry Structures (ref. 1) for Grade
40 reinforcement and 48 bar diameters
for Grade 60 reinforcement. If the wall
was designed assuming Grade 40 and
Grade 60 was used for construction,
however, the 40 bar diameter lap splice
may still be used. See Steel
Reinforcement for Concrete Masonry,
TEK 12-4C (ref. 5) for standard hook
requirements.
DETAILS

8 ft (2,438 mm),
max.
Vapor retarder

* Alternate: use No. 3 minimum
at 4 ft (M# 10 at 1,219 mm) o.c.
maximum extending into slab
10 ft (3,050 mm) min. and
hooked into bond beam
Concrete footing
Reinforcement, as required

Figure 3—Slab Connection for Foundation Wall 3 to 8 ft (914-2,440 mm) Above Grade

Exterior Loadbearing Wall
Figure 2 shows a typical
loadbearing wall with a floating floor
slab. Vertical reinforcement should be
placed in the center of the concrete
masonry cores to adequately resist both
positive and negative wind pressures.
Bond beam depth and minimum
horizontal reinforcement varies with
design wind velocity, ceiling height,
roof truss span and spacing of vertical
wall reinforcement.
Since wind suction forces on the
leeward side of a building can be

essentially as high as the pressure forces on the
windward side, limitations are placed on the
height above grade. However, if the slab is
laterally supported and tied to the concrete
masonry foundation wall as shown in Figure 3,
the foundation wall may be extended to 8 ft
(2,440 mm) above grade (ref. 3).
Roof Truss Anchor
Figure 4 shows a typical roof truss anchor
cast into the bond beam of a concrete masonry
bearing wall. The required anchor load capacity
depends on the design wind speed as well as
the roof truss span. In addition to being rated
for uplift, the anchor must be rated for horizontal
forces parallel to the wall (in-plane) and
perpendicular to the wall (out-of-plane).
Often, the direct embedded roof truss
anchor method of connecting the roof to walls
is preferred over the bolted top plate and
hurricane clip method, as it generally has greater
capacity and fewer connections. Additionally,
the nail area available for the hurricane clip is
limited by the thickness of the top plate.
Bolted Top Plate
As an alternate to the roof truss anchor, a
bolted top plate may be used for the roof to wall
connection (see Figure 5); however, anchor
bolt spacing must be reduced (24 in. (610 mm)
maximum) because the top plate is loaded in its
weak direction. The detail illustrates several
different connector types that are commonly
used to connect the truss to the top plate.
Gable End Walls
Because of their exposure, gable end walls
are more prone to damage than are hipped
roofs unless the joint at the top of the end wall and
the bottom of the gable (see Figure 6b) is laterally
supported for both inward and outward forces.
Figure 6a shows a continuous masonry
gable end wall using either a raked concrete
bond beam or a cut masonry bond beam along
the top of full height reinforced concrete
masonry gable end walls.
As an alternative, a braced gable end wall
can be constructed as shown in Figure 6b by
stopping the masonry of the gable end at the eave
height and then using conventional wood framing
to the roof diaphragm. However, unless the end
wall is properly braced to provide the necessary
lateral support as shown in Figure 6b, this results
in a weak point at the juncture of the two materials
with little capacity to resist the high lateral loads
produced by high winds. The number and
spacing of braces depends on design wind
speed, roof slope and roof span (ref. 2, 3, 6).

Direct embedded roof truss
anchor installed per
manufacturers specifications

F1
F2

Roof truss at 24 in.
(610 mm) o.c., max.
Moisture barrier
F3

Bond beam
Grout stop
Horizontal
reinforcement,
as required
Concrete
masonry wall

Note: F1, F2 and F3 are forces that must be accommodated in the design of the
roof/wall connection.
Figure 4—Roof Truss Anchor

Connector (typ.)

F2

F1

F3

Oversized washer
per design, typ.
Bond beam

Connector may
be bent and
prenailed on
bottom side if
additional
nailing area is
required

Pressure treated
Southern pine
#2 or better top
plate, as
required (2 x 4
min.)

1

2 in. (13 mm)
anchor bolt at 18 to
24 in. (457 to 610
mm) o.c., or as
required

Note: F1, F2 and F3 are forces that must be accommodated in the design of the
roof/wall connection.
Figure 5—Bolted Top Plate

Standard 90° hook
with lap

Maintain minimum cover

4 in. (102
mm) min.

Reinforced
cast-in-place or
cut masonry
rake beam at
roof line

2 x 4 in.
(38 x 89 mm)
min. wood
nailer with 1 2
in. (13 mm)
anchor bolts

Foundation at one-story building
or bond beam at multistory

6a—Continuous Gable End Wall Reinforcement
12 in.
(305 mm) max.

8d nails at 6 in.
(152 mm) o.c.

2 x 4 (38 x 89 mm) at
32 in. (813 mm) o.c., or
as required

Facia
Soffit

Uplift strap, 100 lb.
(0.44 kN) at each
stud or per design

2 (38 mm) x ladder
framing at 24 in. (610
mm) o.c. max.
7

16 in. (11 mm) rated
structural panels, 8d
nails 6 in. ( 152 mm)
o.c. at edges, 12 in.
(305 mm) o.c. in field

1
Oversized washer
2 x 6 (38 x 140 mm),
pressure treated or use
moisture barrier
8d nails at 6 in.
(152 mm) o.c.
8 in.
(203 mm)

5 - 8d nails each
side or 5 8 in.
(16 mm) diameter
thru-bolt

2 x 6 (38 x 140 mm)
at 16 in.
(406 mm)
2 - 8d toenails into brace
o.c.
2 x 4 (38 x 89 mm) continuous nailed
1
to truss webs (one per truss)
Double 2 x 4 (38 x 89 mm) at 32 in. (813 mm)
o.c. (1 each side of stud) or as required
5 - 8d nails each side or 5 8 in.
(16 mm) diameter thru-bolt
Uplift strap, 100 lb (0.44 kN) at
each stud or as required
1

2 in. (13 mm) anchor bolt at
48 in. (1,219 mm) o.c. or
proprietary anchor

Bond beam

Note: brace can be similarly
used with a sloped beam at
the top of a masonry end
wall that terminates at the
bottom of a vaulted ceiling
(i.e., scissors truss)

Mesh or other grout
stop device
Concrete masonry wall with
vertical reinforcement as
required

6b—Braced Gable End Wall
Figure 6—Gable End Wall Construction

Joint in gable end
wall

Pressure treated 2 x 4 (38 x 89
mm) at 24 in. (610 mm) o.c., max.
Facia
Soffit
24 in. (610 mm),
max. overhang

Roof sheathing

Wood roof truss
8 in. (203 mm)
concrete rake
beam with 1 No. 5
(M #16) bar min. (4 in. (102
mm) minimum depth)

90° standard
hook

Concrete masonry wall
Vertical wall
reinforcement,
as required

Grout, as
required

A

A

Grout
stop location

7a—Section A-A, Concrete Rake Beam With Outlooker Type Overhang

12 in. (305 mm)
max. overhang

Facia
Soffit
2 x 4 (38 x 89 mm)
at 24 in. (610 mm)
o.c. max.
2 x 4 (38 x 89 mm)
(min.) pressure
treated wood nailer
Standard hook
with lap, typ.

1

2 in. (13 mm) anchor bolt at 3 ft.
(1,829 mm) o.c. max or per design
Moisture barrier

Cut concrete
masonry units to match slope. Beam
height varies, 4 in. (102 mm) min.
Notch webs 2 3 4 in. (70 mm) for
reinforcement
Continuous reinforcement, 1 No. 5
(M #16) or as required
Mesh or other grout stop device
for cells not reinforced
Concrete masonry wall
Vertical reinforcement,
as required
Grout, as required

A
A

Cut
masonry
rake beam

7b—Section A-A, Cut Concrete Masonry Rake Beam With Ladder Type Overhang
Figure 7—Gable End Wall
Gable End Wall Overhangs
Figure 7a shows a continuously reinforced cast-in-place
concrete rake beam along the top of the gable end wall. The
beam is formed over uncut block in courses successively
shortened to match the slope of the roof. A minimum of 4 in.
(102 mm) is needed from the highest projected corner of block
to the top of the beam. Reinforcement that is continuous with
the bond beam reinforcement in the side walls is placed in the
top of the beam. In this detail, an outlooker type overhang is
shown where the rake beam is constructed 31/2 in. (89 mm)
lower than the trusses so that a pressure treated 2 x 4 (38 x 89
mm) can pass over it. A ladder type overhang detail also can
be used with the concrete rake beam where the beam is

constructed to the same height as the trusses similar to that
shown for the cut masonry rake beam in Figure 7b.
Figure 7b shows a continuously reinforced cut masonry
rake beam along the top of the gable end wall. Masonry units
are cut to conform to the roof slope at the same height as the
roof trusses. A 2 3/4 in. (70 mm) deep notch is cut into the tops
of the concrete masonry webs to allow placement of
reinforcement that is continuous with the bond beam
reinforcement in the side walls. A minimum of height of 4 in.
(102 mm) is needed for the cut masonry bond beam. In this
figure, a ladder type overhang is shown. However, an outlooker
type overhang detail can be used similar to that shown for the
cast-in-place concrete rake beam in Figure 7a.
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