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INTRODUCTION
Purpose of the Manual

This manual contains recommended guidelines for the lateral bracing of and
reinforcing requirements for residential concrete foundation walls.

Background to the Preparation of the Guidelines

This document is the second edition of the lateral bracing guideline published by
the Alberta Housing Industry Technical Committee (AHITC). The first edition was
printed in July 1999.

Prior to the publication of the original guideline some Alberta municipalities had
expressed concern that construction practices for building detached houses,
semi-detached houses, and row houses did not provide sufficient lateral bracing
for the concrete foundation walls. One of the reasons for the concern was the
lack of bracing provided to foundation walls parallel to the floor joists. Another
was the increasing popularity of using nine foot basements with backfill heights
exceeding 7'-6" (2.30 metres).

In response to these concerns, the AHITC commissioned Bearden Engineering
Consultants Ltd. to 1) Assess the adequacy of the current construction practices
to resist lateral loads from standard concrete foundation walls, and 2) develop
generic cost-effective lateral bracing construction details for the concrete walls at

the wall-to-main floor interface.

That work was documented in the first edition of this document, and has been
updated for this version of the guideline.

Changes to the Guidelines

With the adoption of the new Alberta Building Code 2006 (ABC 2006), the AHITC
felt that the timing was right to update the guideline to the new code and to
address questions and comments received from builders and municipalities
regarding the first edition.

There have been several significant changes made including:
1) Updating the design parameters to reflect the new ABC 2006

2) Updating the soil parameters based upon additional information received over
the past 10 years and to simplify the guideline to eliminate the section on
code minimum lateral pressures. The code minimum backfill pressure was
derived from very ideal site conditions with a very clean sand/ gravel backfill
material and controlled compaction. This does not reflect the vast majority of



residential sites in Alberta. Most new developments now have geotechnical
information available to classify the site soils and to assist in the selection of
appropriate soil parameters.

The soil types used and the associated lateral fluid pressures assumed for
this document are: Sand/ Gravel (50 pcf), Low Plastic Clay/ Silit (70 pct), and |

|High Plastic Clay (80 pcf)

3) Simplifying the guideline to eliminate the reference to unsupported wall
lengths and relate all information to soil type and backfill height only. All
foundation walls will be laterally supported at the top by at least a toe-nailed
connection commonly used by builders. Typical top of wall lateral bracing is |

not required within 8’-0" of a 90 degree corner in the concrete foundation wall

for all soil types and backfill heights provided that the abutting section of walll

s a minimum of 48 inches long. However, where joists frame perpendicular

to the wall they should still be toe-nailed as per the standard minimum

ractice up to any corners.

4) Simplifying the connection types to reduce lag screwed connections in favour
of nailed connections that are faster and more economical to install, and to
reduce the overall variety of connection types from seven down to five.

5) Updating the Figures and details so that they are easier to read.

Scope of the Guidelines

The guidelines may be considered as good construction practice for lateral
bracing of residential foundation walls and includes the following situations:

¢ |Walls exceeding 2.5m (8'-4") up to 2.8m (9'-4"). Wall height is
measured from top of the footing to the top of the concrete wall.

o Backfill heights over 2.3m (7’-6") up to 2.6m (8'-6”). Backfill height is

¢ Generic reinforcing and lateral bracing guidelines for basement
windows and stairwell openings.

o Walls supporting backfill other than free-draining sand/ gravel material

¢ Use of Insulated Concrete Form (ICF) walls is not covered within the
scope of this guideline.

It should be noted that there is overlap between the recommendations in this
guideline and the minimum requirements specified in the Alberta Building Code
and that the details contained herein exceed the minimum requirements of Part 9
of the code. Part 9 of the ABC 2006 is based on “average stable soils” with a
much lower assumed lateral earth pressure. However, no part of this guideline
precludes a builder from using the minimum requirements of the ABC 2006,
where they apply.



Parameters for the Guidelines

The guidelines are applicable to residential concrete foundation walls where the
following conditions are met:

1)
2)

3)

4)

5)

6)

Minimum foundation wall thickness is 8" (203 mm).
Minimum concrete strength is 20 MPa at 28 days.

Minimal reinforcing typical of residential foundations is used that includes: (2)
— 10M horizontals within 2 feet from top of the wall, and (2) — 10M horizontals
within two feet of bottom of the wall, unless required otherwise in the
guideline.

Typical minimum 2x4 (38 x 89) ladder sill framing is provided at the top of the
wall, although other code permitted top of wall conditions are not precluded
so long as they are compatible with the details contained herein.

The use of insulated rimboards is allowed for top of wall connection Types 1,
2, and 3, but is not compatible with connection Types 4 or 5.

The bottom of wall is laterally supported by basement slab once poured or by
adequate dowels or formed keyway to the footing prior to backfill.
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Perimeter drainage is provided to prevent the build-up of hydrostatic
pressures on the wall, and positive site drainage around the building to direct
all building and site water well away from the foundation.

8)

9)

There are no significant surcharges on the backfill within a zone equivalent to
the backfill depth. If driveways or garages are located such that vehicle
loading will occur within a distance equal to the backfill depth from the wall,
the assumed backfill height for the purposes of this guideline shall be based
on a backfill height 6 inches (150 mm) greater than the actual backfill height.

Unless noted otherwise, construction is assumed to be in accordance with
Part 9 of the Alberta Building Code 2006.




Certification and Limitations

The guidelines contained herein are certified by Bearden Engineering
Consultants Ltd. to provide adequate lateral resistance to backfill pressures for
the specific circumstances described. No surcharges other than vehicle
driveways as described above have been considered in the design such as may
occur from locating heavy objects or buildings adjacent to the foundation wall.
Also, extreme backfill pressures due to frost heave or swelling clays have not
been considered in the design. Positive drainage of all site water away from the
building to minimize moisture infiltration is of utmost importance in reducing the
risk from these extreme pressures. If the soil type is uncertain, seek the advice
of a professional geotechnical engineer.

Bearden Engineering Consultants Ltd. does not assume responsibility for errors
or consequences resulting from the misuse of information contained herein.

per: Bearden Engineering Consultants Ltd. BECL#: 98-070
(APEGGA Permit to Practice P2427)

Kelly Grubb, M.Eng., P.Eng., Struct. Eng., MBA
Senior Structural Engineer

Terry Bearden, M.A.Sc., P.Eng.
Principal
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the creation of this document:
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Ryan Moon, Heartland Homes

Derrick Hiltz, Classic Landmarks Master Builder

Len Walters, Coventry Homes
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Tony Ruggieri, A. Ruggieri Engineering

Mark Brodgesell, City of Edmonton

Marco Civitarese and the City of Calgary Building Inspections Group
Brian Boddez, City of St. Albert

Joan Maisonneuve, Alberta New Home Warranty



LATERAL BRACING GUIDELINES

The guidelines for determining lateral bracing and related requirements are
presented in three steps as follows:

Step 1: Determine Reinforcement Requirements for Foundation Walls

For a given wall height (as measured from top of footing to top of concrete wall),
compare the backfill height (as measured above the top of the basement floor
slab) with the maximum allowable backfill heights for vertically unreinforced walls
shown in Table 1a.

Table 1a: Maximum Backfill Heights for Vertically Unreinforced Walls

Wall Height Backfill Soil Type Maximum Backfill Height
Sand/ Gravel 7’-6” (2.30m)
8'-4" (2.5 m) Low Plastic Clay/ Silt 7’-0” (2.15m)
High Plastic Clay 6’-6"” (2.00m)
Sand/ Gravel 8’-6” (2.60m)
9'-4" (2.8m) Low Plastic Clay/ Silt 6’-9” (2.05m)
High Plastic Clay 6’-3"” (1.90m)

Notes:
1) Proper wall lateral support as described in this guideline must be provided to achieve these

backfill heights.

o If the backfill height is less than the maximum allowed, then no vertical
reinforcing is required, ie. Conventional construction is appropriate.

o If the backfill height is greater than the maximum allowed, vertical and
horizontal reinforcing is required in the foundation walls in accordance
with Table 1b.

Table 1b: Minimum Wall Reinforcing IF Backfill Heights in Table 1a Are Exceeded

Wall Height Backfill Soil Type Vertical Reinforcing | Horizontal Reinforcing |
Sand/ Gravel
8-4" (2.5 m) Low Plastic Clay/ Silt | 15M at 24" (610) o/c

High Plastic Clay 15M at 24" (610) olc 15M at 24” (600) o/c

Sand/ Gravel
9'-4" (2.8 m) Low Plastic Clay/ Silt 15M at 20" (508) olc
High Plastic Clay 15M at 20" (508) olc

Notes:
1) Reinforcement shall be deformed billet steel bars conforming to CAN/CSA G30.18-M92

(R2002) “Billet-steel bars for concrete reinforcement”, with a minimum yield strength of 400
MPa.
2) Vertical reinforcement to be installed with 1" (256 mm) concrete cover from inside face of wall.
3) Builders may substitute (2) -10M reinforcing bars for each (1)-15M reinforcing bar at their
discretion.



Step 2: Determine Lateral Bracing Requirements for Foundation Wall

The procedure for selecting an appropriate type of top of wall lateral bracing
connection is as follows:

o Select the appropriate soil type table (Table 2a, 2b, or 2¢)
e Select the applicable wall height and backfill height

o Select one of the alternative connection types and the corresponding
maximum spacing to be used from the tables. Since connectors must align
with joists and/or blocking this will also dictate the maximum allowable joist/
blocking spacing that may be used.

e Top of wall lateral bracing is not required within 8’ -0” of a 90 degree corner in
the concrete foundation wall for all soil types and backfill heights provided that
the abutting wall section is a minimum of 48 inches long. However, where
joists frame perpendicular to the wall they should still be toe-nailed as per the
standard minimum practice up to any corners.

o Descriptions of each of the top of wall lateral connection types are contained
in Figures 1 through 6 which detail the connection type including the required
hardware and fasteners.

o Where rim joists are shown parallel to the joist span, pony walls may be
substituted provided that the pony wall studs, the blocking and connectors are
all in alignment. Additionally, the connectors must not exceed the stud width.

Step 3: Determine Lateral Bracing Requirements for Each Side of Windows
and Stairwell Openings Adjacent to foundation walls

The procedure is as follows:

o Select the applicable wall height, backfill type, backfill height, and applicable
opening width.

o Select the corresponding top of wall connection type from Table 3.

e For window and stairwell openings located entirely within 8'-0" of a 90 degree
corner in a foundation wall, the additional specified top of wall bracing each
side is not required provided that the abutting wall section is a minimum of 48
inches long.



EXPLANATION OF CONNECTIONS

The top of wall lateral connection types are based upon the following fastener
and material specifications:

1) Toe-nails to ladder sills to be minimum 3.25" x 0.148" diameter.

2) Simpson or equivalent galvanized steel connectors to be of the type specified
with the specified fasteners.

3) Hilti X-U or equivalent powder-actuated fasteners to be installed in
accordance with the manufacturers specifications.

4) For wood to wood connections requiring 3.25" x 0.148” nails, #8 x 3" wood
screws may be substituted. For connection of blocking to sheathing, #6 x 2"
wood screws may be used in lieu of the specified 2" x 0.113" nails.

5) As an alternate to pre-drilling lag screws, Simpson SDS type screws may be
used. However, depending on the type of wood and moisture content, pre-
drilling may still be required to avoid splitting of members.

The construction details for each of the top of wall lateral bracing connection
types are given in the following Figures 1 through 6. Since the connections must
align with joists and/or blocking the builder must coordinate the joist/ blocking
and connection locations for each specific project.

The construction details for reinforcing around window openings is given in
Figure 7, and the construction details for additional reinforcing at stairwell
openings is given in Figure 8.



Table 2a: Lateral Connection Maximum Spacing for SAND/ GRAVEL backfill

Wall | Connection Maximum backfill Height
Height Type® 4-0" | 46" | 50" | 56" | 6-0"| 66" | 7-0"| 76" | 80" | 8-6
1 48" | 24" 16"
8'-4" 2 48" | 32" | 24 16" 28
(2.5m) 3 48" | 36" | 24" | 24" 16"
4 48" | 36" | 24" | 24 16"
5 48" | 36" | 24"
1 48" | 24" 16"
9-4" 2 48" | 36" | 24" [19.2" | 16" 12"
(2.8m) 3 48" | 48" | 36" | 24" | 19.2" | 16" 12"
4 48" | 48" | 36" | 24" | 192" | 16" 12"
5 48" [ 384" | 32" | 24" | 19.2"
Notes:
1) The equivalent lateral earth pressure assumed for Sand/ Gravel type backfill is 50 pcf.
2) Refer to Figures 1,2,3,4, and 5 for specific details of each top of wall connection type.
Table 2b: Lateral Connection Maximum Spacing for LOW PLASTIC CLAY/ SILT’ backfill
Wall | Connection Maximum backfill Height
Height Type® 40" | 46" | 50" | 56" | 6-0" | 66" | 7-0" | 7-6" | 8-0" | 8-6"
1 384" | 19.2" | 12
8'-4" 2 48" | 367 | 247 16" 12"
{(2.5m) 3 48" | 38" | 24" [19.2" | 12"
4 48" | 36" | 24" [ 19.2° | 12"
5 48" | 384" | 32" | 24" | 19.2"
1 48" | 24" 12*
9-4" 2 48" | 32" | 19.2" | 16" 12"
(2.8m) 3 48" [ 384" | 24" [19.2" | 16" 12”
4 48" [ 384" | 24" | 192" | 16" 12"
5 48" 3" | 24" | 19.2" | 16" 12"
Notes:
1) The equivalent lateral earth pressure assumed for Low Plastic Clay/ Silt backfill is 70 pcf.
2) Refer to Figures 1,2,3,4, and 5 for specific details of each top of wall connection type.
Table 2c: Lateral Connection Maximum Spacing for HIGH PLASTIC CLAY" backfill
Wall | Connection Maximum backfill Height
Height Type® 40" | 46" | 5-0"| 56" | 60" | 66" |70 |7-6" | 8-0"| 8-6"
1 24" 16”
g'-4" 2 48" | 32" [ 19.2"| 16" 127
(2.5m) 3 48 | 384" | 24" [19.2" | 16" 12"
4 48" | 384" | 24" [ 19.2° | 16" 12"
b 48" | 36" | 24" | 19.2°| 16"
1 32" 16" 12"
9'-4" 2 48" | 36" | 24° 16" 12"
(2.8m) 3 48" | 32" | 24" 16" 12"
4 48" | 32" | 24" 16" 127
5 48" | 384" | 24" [19.2° | 16" 12" 12"
Notes:

1) The equivalent lateral earth pressure assumed for High Plastic Clay is 80 pcf.
2) Refer to Figures 1,2,3,4, and 5 for specific details of each top of wall connection type.




Table 3: Lateral Bracing Connection Type Required Each Side of Windows and Stairwells

Wall Backfill Backfill Connection Type*
Height' Type2 Height3 Each Side Each Side of Stairwell Opening
of Window | 8-0"wide | 10'-0" wide | 12'-0" wide
Az 1 1 1 1
4'-6" 1 DBL1/2,34 DBL1/23,4 | DBL1/234
8'-4" Sand/ 5.0" DBL1/2,3,4 TPL1/2,3,4 2,3,4 2,3,4
(2.5m) Gravel 5-6" TPL1/23,4 DBL 2,34 DBL 3,4/5 DBL34/5
6'-0" DBL 2,3,4 DBL 2,3,4 DBL3,4/5 TPL2,3,4
6'-6" DBL 2,3,4 TPL23,4 TPL 23,4 DBL5
720" TPL2,3,4 DBL5 DBL5 TPL5
7'-6" TPL 3,4 DBL5 TPL 5 TPL5
4'-0" DBL 1/234 | DBL1/234 DBL1/234 | TPL1/234
4'-6" TPL1/2,3,4 TPL1/23,4 2,3,4 DBL2,3,4
8'-4" Low Plastic 50" DBL3,4/5 DBL2,3,4 DBL2,3,4/5 DBL34/5
(2.5m) Clay/ Silt 5.6 DBL2,3,4 DBL3,4/5 TPL2,3,4 TPL2,3,4
6'-0" TPL2,3,4 TPL2,3,4 DBL 5 DBL5
6'-6" TPL2,3,4 DBL5 TPL5 TPL5
70 DBL5 TPL5 TPL5 4PLY 5
7 TPL5 TPLS 4PLY 5 5PLY 5
4'-0" DBL1/234 | TPL1/234 TPL1/2,3,4 23,4
48" TPL1/23,4 DBL2,3,4 DBL2,3,4 DBL2,3,4
8'-4" High 5-0" DBL2,3,4 DBL2,3,4 DBL3,4/5 TPL2,3,4
(2.5m) Plastic 56" DBL2,34 TPL2,3,4 TPL2,3,4 DBL5
Clay 6'-0" TPL2,3,4 DBL5 DBL5 TPL5
6'-6" DBL5 TPL5 TPL5 4PLY 5
7'-0" DBL5 TPL5 4PLY 5 4PLY 5
gy TPL5 4PLY 5 5PLY 5 5PLY 5
4-0° 1 1 1 1
4'-8" 1 1 DBL1/2,34 DBL1/23,4
9-4" Sand/ 50" DBL1/23,4 TPL1/2,3,4 TPL1/2,34 TPL1/234
(2.8m) Gravel Bligy TPL1/2,3,4 2,34 DBL2,3 4 DBL2,3,4
6-0" DBL2,3,4 DBL2,3,4 DBL2,3,4 DBL2,3,4
6'-8" DBL2,3,4 TPL2,3,4 /5 TPL2,3,4 TPL2,3,4
70" TPL2,3,4 TPL2,3,4 DBL5 DBL5
7'-8" TPL2,3,4 DBL5 DBL5 TPL5
8'-0" 4PLY2,3 4 TPL5 TPL5 4PLY 5
8'-6" DBL5 TPL5 4PLY 5 4 PLY 5
4'-0" 1 DBL1 DBL1 DBL1/2,3,4
4'-6" DBL1 TPL1/2,3,4 TPL1/23,4 2,34
0'=4* Low Plastic 5'-0" 2,34 DBL2,3,4 DBL2,3,4 DBL2,3,4/5
(2.8m) Clay/ Silt 5'.6" DBL2,3,4 DBL2,3,4 TPL2,34 TPL2,34
6'-0" DBL2,3,4 TPL2,3,4 TPL2,3,4 DBL5
6'-6" TPL2,3,4 DBL5 DBL5 TPL5
7'-0" DBL5 DBL5 TPL5 TPL5
T DBL5 TPL5 4PLY 5 4PLY 5
8-0 TPL5 4PLY 5 4PLY 5 5PLY 5
8'-6" TPL5 5PLY 5 5PLY 5 6PLY 5
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Table 3 continued

40" DBL1/2,3,4 DBL1/2,3,4 TPL1/2,3,4 TPL1/2,34
4'-8" TPL1/23,4 2,34 DBL2,3,4 DBL2,3,4
9'-4" High 5.0 DBL3,4/5 DBL2,3,4 DBL2,3,4 DBL2,3,4
(2.8m) Plastic 5-6" DBL3,4/5 TPL2,3,4 TPL2,3,4 TPL2,3,4
Clay 6-0" TPL2,34 TPL3,4 DBL5 DBL5
6'-6" TPL3,4/ DBL5 DBL5 TPL5 TPL5
T DBL5 TPL5 TPL5 4PLY 5
758" TPL5 4PLY5 4PLY 5 5PLY 5
8-0" TPL5 4PLY5 5PLY 5 6PLY 5
86" 4PLY 5 5PLY 5 6 PLY 5 7PLY5
Notes:

1) Wall height is measured from top of footing to top of concrete wall.

2) Equivalent lateral earth pressures assumed by Sand/ Gravel, Low Plastic Clay/ Silt, and High
Plastic Clay are 50 pcf, 70 pcf, and 80 pcf respectively.

3) Backfill height is measured above top of basement floor slab.

4) Refer to Figures 1 through 6 for specific top of wall connection details. Where DBL
connections are specified use two (2) of the type indicated and double joists or blocking
members. Where TPL connections are specified use three (3) of the type indicated and triple
joists or blocking members. Where more than (3) plies are required the minimum number of
plies is indicated. eg. 5 PLY 5 refers to (5) joists or blocking members each connected with
connection TYPE 5.

5) DBL 2,3,4 means that a double connection type 2 or a double connection type 3 or a double
connection type 4 may be used.

6) TPL 3,4/ DBL 5 means that a triple type 3 or a triple type 4, or a double type 5 may be used.

7) Built-up beams with the same number of plies specified may be used in lieu of blocking or
joists provided that the connections are made in accordance with the connection type
specified, and the built-up beam is connected to a concrete foundation wall at both ends.
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LUMBER RIM JOIST BY
SUPPLIER WITH TOE
NAILING TO SILL

N

—

(1)-3%"%0.148" TOE-NAIL
EACH SIDE EACH JOIST TO
INSIDE LADDER (TYPICAL)

AN

LOCATIONS
C/W (6)-15"x0.148" NAILS TO RIM

JOIST € (2)-W" HILTI X-U FASTENERS

TO CONC. BELOW LADDER

(AS ALTERNATE TO HILTI FASTENERS
LADDER AND CAST INTO WALL CONC.)

Hlo“STRAP MAY BE NAILED TO INSIDE
l?ll

2ll

10" ,SIMPSON MSTA 30 OR EQUIV. 20 GA
"I STEEL STRAP TIE TO MATCH JOIST

;

IF JOISTS CANTILEVER,
NAIL STRAP TO
UNDERSIDE JOIST

MINIMUM 2x4 LADDER
SILL WITH RUNGS @
48" 0/C MAX.

NN

/l SLOPE AWAY MIN, 2%
VI\J\,_\

44
",

:

GRADE

CONCRETE FOUNDATION
WALL

Figure 4a - Lateral Connection TYPE 4 (Joists Perpendicular)

2-ROWS WOOD SOLID JOIST BLOCKING
(CONVENTIONAL OR WOOD-1) C/W MIN
(6)-2"x0.113" NAILS EACH ROW AND

GLUED TO SHEATHING

PROVIDE SIMPSON TIE
DOWN TWIST STRAPS
FROM FIRST TWO JOISTS
TO EACH SIDE INTERIOR

BEAMS (IF ANY) y 16" MIN.

I

TYPICAL WALL
FRAMING ABOVE

MAXIMUM &" DIA HOLE

T

" MIN.

~—

FOR MECH (TYPICAL)
CUT THROUGH WEB

DIMENSIONAL LUMBER RIM

N

(SEE FIGURE @)

SIMPSON MSTA 30 OR EQUIV. 20 GA———.]

{aﬂ"’" STEEL STRAP TIE TO MATCH
2"

BLOCKING LOCATIONS

C/W MIN, (6)-15"%0.148" NAILS TO RIM D
JOIST ¢ (2)-W" HILTI X-U FASTENERS

TO CONC. BELOW LADDER

(AS ALTERNATE TO HILTI FASTENERS

HO"STRAP MAY BE NAILED TO INSIDE
|2l|

LADDER AND CAST INTO WALL CONC.)

2Il

OR MIN. 14" COMPOSITE
LUMBER RIM JOIST BY
SUPPLIER WITH TOE
NAILING TO SILL

MINIMUM 2x4 LADDER
/SILL WITH RUNGS @
48" O/C MAX,

/k SLOPE AWAY MIN. 2%

;

AA
- GRADE

CONCRETE FOUNDATION
WALL

Figure 4b - Lateral Connection TYPE 4 (Joists Parallel)
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WOOD JOIST FLOOR
SYSTEM (CONVENTIONAL
OR WOOD-| JoIsTS) C/W
GLUED ¢ NAILED/SCREWED
SHEATHING (TYPICAL)

TYPICAL WALL
FRAMING ABOVE

DIMENSIONAL LUMBER RIM
OR MIN. V4" COMPOSITE

<>

N

LUMBER RIM JOIST BY
SUPPLIER WITH TOE
NAILING TO SILL

IF JOISTS CANTILEVER,

L

(1)-34"x0.148" TOE-NAIL
EACH SIDE EACH JOIST TO
INSIDE LADDER (TYPICAL)

AN

NAIL STRAP TO
UNDERSIDE JOISTS MIN 3"
JOIST WIDTH OR DOUBLE
JOISTS REQUIRED

MINIMUM 2x4 LADDER

2

%

10"

10" 3416 GA STEEL STRAP TIE
TO MATCH JOIST LOCATIONS
C/W (10)-14"%0.148" NAILS TO RIM

JOIST ¢ (2)-15" HILTI X-U FASTENERS

TO CONC. BELOW LADDER

(AS ALTERNATE TO HILTI FASTENERS —¢
%IO" STRAP MAY BE CAST INTO WALL
o”

CONCRETE)

SIMPSON MSTE 286 OR EQUIV. —————..

AN

SILL WITH RUNGS @
48" O/C MAX.

SLOPE AWAY MIN. 2%

A=
GRADE

CONCRETE FOUNDATION
WALL

Figure 5a - Lateral Connection TYPE 5 (Joists Perpendicular)

3-ROWS SOLID WOOD JOIST BLOCKING
(CONVENTIONAL OR WOOD-1) C/W MIN
(6)-2"x0.113" NAILS EACH ROW AND
GLUED TO SHEATHING

PROVIDE SIMPSON TIE
DOWN TWIST STRAPS FROM
FIRST THREE JOISTS TO
EACH SIDE INTERIOR
BEAMS (IF ANY)

(SEE FIGURE 6)

IOII

2

’ajlm

TYPICAL WALL
FRAMING ABOVE

MAXIMUM &" DIA HOLE

A
v
yd

S\

FOR MECH (TYPICAL)
CUT THROUGH WEB

DIMENSIONAL LUMBER RIM

TOE-NAIL BLOCKING T /
JoisT EACH|SIDE, TO
¢ BOTTOM (TYPICAL)

O

3"xl6 GA STEEL STRAP TIE TO
MATCH BLOCKING LOCATIONS C/W

CONC. BELOW LADDER

(AS ALTERNATE TO HILTI FASTENERS —
%w" STRAP MAY BE CAST INTO WALL

IOII
"

CONCRETE)

SIMPSON MSTC 28 OR EQUIV.—

(11}
(10)-14"x0.148" NAILS TO RIM JOIST f*i
¢ (2)-U4" HILTI X-U FASTENERS TO

T"

'Aa

OR MIN. V" COMPOSITE
LUMBER RIM JOIST BY
SUPPLIER WITH TOE
NAILING TO SILL

MINIMUM 2x4 LADDER
SILL WITH RUNGS @
48" O/C MAX.

A SLOPE AWAY MIN. 2%
ANA —

\

7

GRADE

CONCRETE FOUNDATION

WALL

v

Figure 5b - Lateral Connection TYPE 5 (Joists Parallel)
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PROVIDE WEB BLOCKING AS

REQUIRED

TWIST STRAP INSTALLATION

TO WOOD-

24" 24"

—_— —

NOTE:
UPLIFT STRAPS NOT REQUIRED
/IF THERE ARE ANY WALLS
| MINIMUM 8'-0" LG. OVER
JOISTS PARALLEL TO BEAM,
WITHIN 24" EITHER SIDE OF

|
l
| THE BEAM
|

GLUED ¢ NAILED/SCREWED
SHEATHING (TYPICAL)

TO FACILITATE

| JOISTS (TYPICAL)

1k \

\~ OOR JOIS
PROVIDE SIMPSON HTSIe TIE—/ FLOOR T

DOWN TWIST STRAPS C/W /—INTERtOR BEAM
(16)-14"%0.148" NAILS FROM
JoIST TO EACH SIDE BEAM

Figure 6 - Joist to Interior Beam Connection

V" CONCRETEN
COVER (TYP)
AT EDGE

\ . \ TOP OF WALL LATERAL
(1626) (610) (1626) EACH SIDE EACH
WINDOW (SEE TABLE 3)

7 ——MAIN FLOOR FRAMING

" - ———t——m=—= MIN 2x4 LADDER SILL

@ TOP OF WALL

MAX. 42"
(1067)

. ~ &
—IK— Rinpor RINDOW ENSURE RIM ABOVE

OPENING OPENING IS DESIGNED AS
2 ~ -~ o BEAM TO CARRY

- VERTICAL LOAD

(1448)

MIN. 4'-9"

—= OVER OPENING
| \\—(2 )-15M HORIZONTALS
/

:§—(2 )-15M VERTICALS @ 3" 0/C BELOW
WINDOWS, EXTEND

@ 3" 0/C EACH SIDE
(TYPICAL) 1" AROM OPENING EACH SIDE

INSIDE FACE (TYPICAL)

>

N—TOP OF BASEMENT

¥ NOTE: BUILDERS MAY SUBSTITUTE (2)-10M REBARS FLOOR SLAB

FOR EACH (1)-15M REBAR AT THEIR DISCRETION

Figure 7 - Additional Reinforcement at Windows
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24"

WIDTH OF STAIRWELL

(TYP)

NO LATERAL SUPPORT FROM
FLOOR AT TOP OF WALL

TOP OF WALL LATERAL
SUPPORT REQUIRED
EACH SIDE STAIRWELL
(SEE TABLE 3)

—1—MAIN FLOOR FRAMING

=——=MIN 2x4 LADDER SILL

* NOTE: BUILDERS MAY SUBSTITUTE (2)-10M REBARS
FOR EACH (1)-I5M REBAR AT THEIR DISCRETION

@ TOP OF WALL

—I5M HORIZONTALS @ 18"
0/C MAX. (INSIDE
FACE)

(2)-158M VERTICALS @ 3"
0/C EACH SIDE
STAIRWELLS UP TO
8'-0" OR (3)-I5M
VERTICALS @ 3" 0/C UP
TO 12'-0" WIDE (1" FROM
\__INSIDE FACE)

Figure 8 - Additional Reinforcement at Stairwells



