Earthquake Strengthening of Cripple
Walls in Wood-Frame
Dwellings

SOUTH NAPA EARTHQUAKE RECOVERY ADVISORY

Purpose and Intended Audience

The August 24, 2014 South Napa earthquake has
reinforced past observations that wood-frame dwellings
with flexible wood foundation walls (known as cripple
walls) and inadequate anchorage (bolting) to the
foundation are vulnerable to damage from earthquake
shaking (Figure 1). Damage due to vulnerable cripple
walls, particularly taller cripple walls, can be significant
and costly to repair. In addition, homes with cripple wall
damage are usually identified as unsafe to occupy (i.e.,
“red tagged”). As a result, occupants will be displaced
and unable to live in their home until repairs can be
performed, adding living expenses to the cost of
repairing earthquake damage.
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Fortunately, relatively simple and inexpensive measures ~ Figure 1: House with cripple walls damaged in the South
can be undertaken to mitigate cripple wall vulnerabilities Napa earthquake. Temporary bracing has been installed
before an earthquake occurs. These include the to provide stability and prevent collapse. Photo credit:
installation of plywood bracing around the perimeter of Estructure.

the crawl space area and new anchor bolts to improve the attachment between a home and its foundation
system. The FEMA Plan Set for Earthquake Strengthening of Cripple Walls in Wood-Frame Dwellings (FEMA
Plan Set) accompanying this Recovery Advisory is intended to be used as a template for retrofitting common
cripple wall and foundation anchorage vulnerabilities throughout California and the United States. It
provides a pre-engineered retrofit solution and step-by-step instructions for use by knowledgeable
contractors or skilled homeowners in customizing the work for the conditions at a specific home. Note that
building permits are always required when performing the work described in this advisory.

This Recovery Advisory Addresses:

e Installation of pre-engineered plywood bracing and foundation anchorage details intended to improve the
performance of cripple walls in wood-frame dwellings in future earthquakes.

e Information on how and when to use the FEMA Plan Set, and when to engage the services of a design
professional.

This Recovery Advisory does not address the repair of cripple walls that have already been damaged in an
earthquake, and does not provide a comprehensive evaluation (and retrofit) of all potential seismic
vulnerabilities that can be present in a wood-frame dwelling.

Key Issues:

1. This Recovery Advisory and the FEMA Plan Set are applicable to wood-frame dwellings with a crawl space
below the first floor and cripple walls up to seven feet (7’-0”) in height, among other limitations.

2. Earthquake strengthening measures illustrated in the FEMA Plan Set are intended to reduce, but not
eliminate, the risk of potential damage in future earthquakes.
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. Required length of strengthening without tie-downs

A: GENERAL HOME INFORMATION
Instructions for Section A

Using the home's total square footage, number of stories, and "Heavy" or "Light"
construction type; mark the square footage closest to, but not less than the values
listed in the Total Floor Area column of the Earthquake Strengthening Schedule.

. Square footage calculation

a. Number of stories above cripple wall / mud sill:
b. Approximate 1st floor area over crawl space:
(Do not include areas built over slab-on-grade.)
c. Approximate 2nd floor area over crawl space:
(Do not include areas where 1st floor is built over slab-on grade.)
Total approximate square footage:
(line b + line c)

. Is the home HEAVY or LIGHT construction? (see below for definition)

Check one: O HEAVY Construction O LIGHT Construction

B: SUMMARY OF WORK
Instructions for Section B

Line 1: Based on the tallest cripple wall of the entire home, write the length
indicated in the “Without Tie-downs” column in the space provided. If you have a
wall line not long enough to accommodate the indicated length use the “With
Tie-downs” column instead. Your home may have some wall lines with and some
wall lines without tie-downs.

Line 2: Choose and indicate the type and size of foundation sill anchors to be used.
Either 1/2" or 5/8" diameter bolts may be used. Connectors type A, B, or C may be
used where there is no cripple wall or the foundation sill is inaccessible.

Line 3: Indicate the types of connectors to be used. The connectors will be
determined by your particular framing condition.

Line 4: Check this box if tie-downs are used due to insufficient length of wall lines or
obstructions make it impossible to meet the minimum length required in Line 1.
Complete Table H-1 on Sheet S2.

ft per wall line.

Where tie-downs are required: ft per wall line.

. New Mudsill Anchorage used: (check all that apply)

O Adhesive O Screw
O Type "C" Connector

Bolts: Diameter
O Type "A" Connector
O Type "B" Connector

. Floor Framing Connectors to Mudsill or Top Plate used: (check all that apply)

0O Type "D"
O Type'E"

O Type"F"
O Type"G"

. O Check this box if SUPPLEMENTAL TECHNICAL NOTES were used. (Required

where tie-downs are used.)

PROPERTY
ADDRESS:

EARTHQUAKE STRENGTHENING SCHEDULE
FLOOR TO CRIPPLE WALL
FLOOR TO FOUNDATION SILL
GENERAL MINIMUM TOTAL REQUIRED LENGTH OF STRENGTHENING FOUNDATION SILL ANCHORAGE Technical Notes (Sheet S1),
INFORMATION (at each wall line) Technical Notes (Sheet S1), Section C Section D
See Note Plywood Braced Panels Min. No. of Foundation Connectors or Anchors | Min. No. of Connectors Along
Total 4 Technical Notes (Sheet S1), Section E Along Each Perimeter Wall Line Each Perimeter Wall Line
Floor Cripple Wall Height
Areain | Heawor | O<t [ 1<2 2 <4 4<g 6<7
Square Light Without | Without With Without With Without With Type | Type | Type 112"g 5/8"a Type "E"
Feet |Construction - Tie-downs | Tie-downs | Tie-downs | Tie-downs | Tie-downs | Tie-downs | Tie-downs| "A" 'B" "C" Bolt Bolt | Type"™D" | or"F" | Type"G"
800 Heavy 94" 94" 14'-8" 10-8" 18'-8" 12-0" 20'-0" 14'-8" 4 6 6 5 4 10 9 10
800 Light 8-0" 8'-0" 14'-8" 8-0" 18-8" 10-8" 20'-0" 12'-0" 3 4 4 4 3 7 6 7
1000 Heavy 12'-0" 120" 16'-0" 12'-0" 20-0" 14-8" 22'-8" 16'-0" 4 6 7 6 4 12 10 12
> 1000 Light 8-0" 80" 16'-0" 8-0" 20-0" 12-0" 22'-8" 134" 3 4 5 4 3 8 7 8
e 1200 Heavy 12-0" 134" 174" 13-4" 22'-8" 160" 240" 174" 5 7 8 7 5 14 12 13
|C—> 1200 Light 94" 94" 174" 9'-4" 22-8" 13-4" 25'-4" 14'-8" 3 5 6 5 3 9 8 9
£ 1500 Heavy 160" 160" 18-8" 16'-0" 240" 17-4" 28'-0" 20'-0" 6 9 10 8 6 16 14 16
z 1500 Light 10-8" 120" 20'-0" 12'-0" 25'-4" 14'-8" 28-0" 174" 4 6 7 6 4 11 10 1
© 2000 Heavy 18-8" 200" 22'-8" 20-0" 28'-0" 20-0" 30-8" 22'-8" 7 1 12 10 7 20 18 20
2000 Light 13-4" 13-4" 22'-8" 14'-8" 294" 18-8" 32-0" 20'-0" 5 7 9 7 5 14 12 14
2500 Heavy 22'-8" 240" 24'-0" 24'-0" 30-8" 24'-0" 34'-8" 26'-8" 8 13 15 12 8 24 21 24
2500 Light 16'-0" 160" 254" 16'-0" 320" 20-0" 36'-0" 22'-8" 6 9 10 9 6 17 15 16
1500 Heavy 160" 160" 20'-0" 160" 25'-4" 18-8" 28'-0" 20'-0" 6 9 10 9 6 17 14 16
> 1500 Light 120" 120" 20'-0" 12-0" 26'-8" 160" 29'-4" 18'-8" 4 6 7 6 4 12 10 12
Doi 1800 Heavy 18-8" 18-8" 214" 20-0" 28'-0" 20-0" 20'-0" 22'-8" 7 10 12 10 7 19 17 19
5 1800 Light 13-4" 13-4" 22'-8" 13-4" 28'-0" 17-4" 320" 20'-0" 5 7 8 7 5 13 12 13
3 2400 Heavy 24'-0" 240" 24'-0" 24'-0" 32-0" 24'-0" 34'-8" 26'-8" 8 13 15 12 9 24 21 24
= 2400 Light 174" 174" 26'-8" 17-4" 334" 214" 36'-0" 240" 6 9 11 9 6 17 15 17
= 3000 Heavy 26'-8" 28-0" 28-0" 28-0" 34'-8" 28-0" 374" 28'-0" 9 15 17 14 10 28 24 27
3000 Light 20-0" 20-0" 28-0" 20-0" 36'-0" 24'-0" 400" 26'-8" 7 1 12 10 7 20 17 20
L |
Check the box that applies to the home. TIE-DOWNS
Notes: CONNECTORS CONNECTORS Supplemental Technical Notes (Sheet S2), Section I.
’jﬂ?ﬁ?{?&nﬁ"r'fqﬁ::g dcggr”;:m :hgggég \j/?tr;ﬁ:ltlri?;gth MANUFACTURER MODEL | |MANUFACTURER MODEL | [MANUFACTURER MODEL
of strengthening where possible. Additional anchorsand | 1T E A TYPE F (Note 4) Simpson Strong-Tie HDU2
connectors may be necessary to meet the requirements  [Simpson Strong-Tie UFP10 Simpson Strong-Tie H10A KC Metals ADST2
of specific details and techincal notes. TYPEB KC Metals HT10A USP Structural Connectors PHD2A
Tie-downs: If your foundation meets the criteria, you may | Simpson Strong-Tie FAP USP Structural Connectors| RT16A
choose the tie-down option to decrease the required
:engm 0; ts;rengtlfrer}tiﬂg- tTt'hiSd may be req:irgdqvm?fe the ?\?P!%als - 2::;& Strong-Tie LTP4 ANCHOR BOLTS
schediie s longer han can be accommodatedoy | C Mt RFABDES | - |KC Metls FAL EMBEDVENT
existing conditions. However, there is a level of KC Metals RFA136/138| |USP MP4F DEPTH
uncertainty when dealing with existing foundations, USP Structural Connectors|  SFA8 TYPE S1 MANUFACTURER MODEL 1/2"¢ | 5/8"
therefore, where possible, longer lengths of TYPED Simpson Strong-Tie MSTA36 SCREW-TYPE
strengthening, without tie-downs, are preferred. (See Simpson Strong-Tie L70 KC Metals TSA36 Simpson Strong-Tie TitenHD | 3-1/2" |3-1/2"
Supplemental Technical Notes, Sheet S2 fo verify the 1, o il CAT0 USP Structural Connectors| MSTA36 | |Hiti KwikHUSEZ | 412" | nia
existing foundation is suitable and meets criteria.) . .
Connector Type "F" should be used s an alternate only USP Structural Connectors AC7 TYPE S2 . Powers Fasteners Wedge-BoIt. 3-3/18" |3-3/8
ifjoists are blocked on both sides and where accessibility TYPEE Simpson Strong-Tie ST6236 ADHESIVE Threaded rod with:
makes the use of Types "D" or "E" impractical. Simpson Strong-Tie L90 KC Metals TS36 Simpson Strong-Tie SET Adhesive | 4-1/4" | 5"
Plywood braced panel may be omitted where cripple wall  |KC Metals CA90 USP Structural Connectors | KST234 Hilti HIT-HY 200 2-3/4" |3-1/8"
is less than 1'-0" in height. Use length of strengthing for ~ [USP Structural Connectors AC9 USP Structural Connectors | CIA GEL 7000C | 2-3/4" | 3-1/8"

required connectors.

Note: Manufacturer's model numbers and installation instructions are
subject to change. Verify and follow manufacturer's written instructions.

@ EARTHQUAKE STRENGTHENING SCHEDULE

DEFINITIONS - "HEAVY" OR "LIGHT" CONSTRUCTION
HEAVY CONSTRUCTION: Includes any of the following:
Exterior Wall Finishes: Stucco
Roofing: Concrete or clay tiles weighing up to 11 pounds per square foot.

LIGHT CONSTRUCTION: is limited to the following:
Exterior Wall Finishes: Wood panel siding; or similar lightweight board

Roofing: Wood shakes; wood or asphalt shingles; composition roofing; or metal roofing
weighing five pounds per square foot or less.

@ CONSTRUCTION DATA
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Cripple Walls in

Wood-Frame Dwellings
FEMA Plan Set

Construction Data and Earthquake Strengthening Schedule
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5= (N) Plywood braced panel, MATERIAL KEY:
S e (E) Cripple stud N/ where required Below is a key to common call-outs in the details.
= é | See Detail 1/D5 Unless specified otherwise in the details, use the
o c (N) Foundation sil anchor bolt sizes and materials as follows:
(E) Exterior siding £ ?‘3 and steel plate washer J/1-3/ from cen.ter of bolt to edge Term Description
. o E ) of foundation sill ;
3§ min, =" See Earthquake Strengthening #"r Relocate to center of foundation | NaIS
typ. (E) Cripple stud \*F Schedule (Detail 2/33) | sill where (E) reinforcing conflicts {84 (8 penny) 0.131" x 2-1/2" long common
‘ - . = with placing (N) foundation sill 8d 0.131" x 2-1/2" long common
} K ——(E)Foundationssil —+ 1 anchor bolt (at Connectors
N . B 45){7//7 B ﬁt Il = : attached over
" £
< . . — S 1-1/2" staggered |~ (E) Joint in foundation sil o plywood)
< = (E) Reinforcing bar, if present 8d 0.131"x 1-1/2"long
\ \ \ Do not drill through any (E) (at Connectors
k \\ A~ reinforcin attached directly
Align (E) Foundation sill 12" max. |~ (E) Concrete foundation 9 to framing)
(shape may vary) Wy n
(N) 2x4 or wider blocking (E) Concrete foundation 18: (10 penny) 8122" i g.. :Z:g 222222
TOP VIEW FRONT VIEW SIDE VIEW (shape may vary) (at Connectors ' 9
1 ANCHOR THROUGH FOUNDATION SILL ONLY attached over
plywood)
[==j—— " R "
g2 (N) Foundation sill anchor bolt y (N) Plywood braced panel, (1aOtdConnectors 0.148" x 1-1/2" long
3 ;
E) Crioole stud 2 > and plate washer T where required )
(E) Criep % 8 See Earthquake Strengthening See Detail 2/D5 attached directly PROPERTY
T ™ MIE 8 ] Schedule (Detail 21S3 to framing) ADDRESS:
) ) ER chedule (Detai ) | 1-3/4" from center of bolt to edge of 1164 (16 penny)  {0.162" x 3-1/2" long sinkers
(N) 2x4 or wider blocking between o 2 (E) Cripple stud /foundation sl :
/ cripple studs =* ) #Jr .. |20d (20 penny)  |0.192" x 4" long common
: L \* (N) 2x blocking Relocate to center of foundation sill
P Nail to foundation sill with four 10d - A . See Detall D1 m || where (E) reinforcing conflcts with
nails per block, staggered 1-1/2" min. - placing (N) foundation sill anchor bolt [Screws Simpson Strong-Tie 1/4" SDS,
N\ Predrill (N) blocking and (E) i N ~ i | GRK 3/8" RSS "Climatek",
foundation sill to prevent splitting L : | i WS "
\(E) Foundation sill E gi;"Mgfzqm/aanst Gold
\ . . z ) . q_
< < (E) Foundation sil = %\ (E) Joint in foundation sil ” 3" screw 3" long structural wood screw [e)
I(JE) Retir;f(')llriliwng bal':’ if Pr?éf“t 4" screw 4" long structural wood screw o)) N
12" max. o not drill through any " m
/4\ . max (L\\ (E) Concrete foundation reinforcing 6" screw 6" long structural wood screw cC ()]
~— (E) Concrete foundation (shape may vary) " — cC
(shape may vary) (E) Concrete foundation Plywood 1562 Stuctural, Exposure 1, &= = =
FRONT VIEW FRONT VIEW SIDE VIEW (shape may vary) (Plywood braced | 5-Ply. O .= 6 ()
panc) S0z
@ NEW BLOCKING INSTALLATION @ ANCHOR THROUGH BLOCKING AND FOUNDATION SILL O) = cC
LVL (Laminated | Weyerhauser "Microllam", c ®© D )
Edge of (E) concrete Edge of (E) concrete Edge of (E) concrete Veneer Lumber) gmse-pascaf]ie \éePr SI:’:\LHT", 9 ; D E
eorgia-Pacific "GP-Lam", -—
(N) Blocking, e e 79/ (N) P|yWOOd braced panel e / P|yWOOd braced panel LP "Solid Start", or eqUiValent. (D GJ E
where required 2-1/2" max. 2-1/2" max. See Detail 2/D5 2-1/2" max. See Detail 1/D5 a E <
See Detai 3/D1 (E) Foundation sill N\ K (N) 2x blocking N\ / ) 2x blocking Plate Washer 3"x 3" square x 0.229" thick. g o L 2
(N) Connector Type "A" Width same as, or wider See Detail 3/D1 / See Detail 3/D1 o = ! L
than, (E) cripple studs (E) Foundation sil ) Foundation sill or "Peel & Stick" | Fortiflash, Orange Peel-n-Seal, 5 0O -8 LL
wa W yd / (N) 2x blocking at Flashing Tape | Typar, Tyvek, Vycor, O o
(N) Connector Type "A' (N) Connector Type "A' embedded foundation sill HardieWrap, or equivalent. L
or "C" (shown dashed) or "C" (shown dashed) + ;
p (E) Foundation sill (N) Connector Type A" L‘B
. For Connector types see Earthquake Strengthening
S . (E) Embedded foundation " " ;
(Er)] Concrete foundation (E) Concrete foundation i ;L\ (E) Concrete foundation sill where occurs Schedule and “Connectors" table (Detail 2153).
(shape may vary) (shape may vary) : / (shape may vary)
Where "x" > 2-1/2", use - (E) Concrete foundation
Connector Type "B" per (shape may vary)
FRONT VIEW Detail 3/D2. SIDE VIEW SIDE VIEW SIDE VIEW
- Where no plywood braced At (N) plywood braced panel At (N) plywood braced panel
panel is required where (E) foundation sill is where (E) foundation sill is
FOUNDATION SILL CONNECTORS wider than (E) cripple studs same width as (E) cripple studs
Detail used where cripple wall studs are too short to allow drilling for new anchor bolts.
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(E) First floor wall framing
(E) Rim joist or (E) blocking
v (E)

E) Floor sheathing

(N) 2x blocking each bay

End-nail with two 16d nails through
each joist

I

<

————

(E) Floor joist

(N) Connector Type "G"

(N) 3x or 4x ledger

6“ nﬁn’ (N) Anchor bolt and plate washer
" clearance | spaced at 16" on center
‘ \:‘ ‘ - to soil or
— use
I 1 T
‘ ‘7‘: ? reste:jvahye (N) "Peel and stick" flashing to
‘ ‘ Izﬁbir ' separate concrete and wood, typ.
v (E) Foundation sill

(E) Concrete foundation

Note:
See table for anchor bolt size and embedment.

(E) First floor wall framing

(E) Rim joist or (E) blocking
(N) Connector Type "D" at (E)
blocking or Type "E" at (E) rim joist
Install with long leg against blocking
or joist

,ﬁ (E) Floor sheathing

/ T L‘-i‘f(E) Floor joist
I\l (direction may
I < vary)
L ﬂ ﬂ X fal
Iy

(N) 2x runner

Fasten to pre-drilled (E) foundation
sill with structural screws at 16" on

center, length as required to embed
1-1/2" min. into (E) sill

(N) Connector Type "B"
use in lieu of Detail 4/D1
where "x" > 2-1/2"

(E) Concrete foundation

A
Notes:
1. Install (N) 2x blocking at 4-0" on center in the first joist
space perpendicular to the (E) floor joists
2. See table for anchor bolt size and embedment.

@ FLOOR FRAMING-TO-NEW LEDGER CONNECTION

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

(E) First floor wall framing
(E) Rim joist or (E) blocking
(N) Connector Type "D" at (E)

blocking or Type "E" at (E) rim joist
Install with long leg against blocking

or joist
/ (E) Floor sheathing
I ‘A ‘
V]
<
I
/A
(E) Floor joist

(direction may vary)

(E) Foundation sill

(E) Concrete foundation
(shape may vary)

MATERIAL KEY:

Below is a key to common call-outs in the details.
Unless specified otherwise in the details, use the
sizes and materials as follows:

Notes:

1. See Sheet D1 for foundation sill to concrete foundation details.

2. Install (N) 2x blocking at 4'-0" on center in the first joist space
perpendicular to the (E) floor joists.

3. See table for anchor bolt size and embedment.

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

PROPERTY
ADDRESS:

(E) First floor wall framing
A / (E) Blocking
(E) Floor sheathing
(N) Blocking at (N) Connector where
(E) blocking is not flush with face of
(E) foundation sill
I ] I
<
(=t (E) Floor joist
18
I
) \ (N) Connector Type "G"
: <::’:K(E) Foundation sl
) (N) Connector Type "B"
_- \/\ \ (E) Concrete foundation
Note:

See table for anchor bolt size and embedment.

/ (E) First floor wall framing
/ ) Floor sheathing

/NT ) Floor joist

N) Connector Type "G"

E) Foundation sill

><Elj><

1-1/2" (N) Anchor bolt and plate washer
See Earthquake Strengthening
Schedule (Detail 2/S3) Foundation

Sill Anchorage

(N) 2x6 ledger, length as required to
install connectors at 16" on center

(N) "Peel and stick" flashing
to separate concrete and
wood, typ.

6" min. ]
clearance to soil or use

preservative treated lumber Note:

See table for anchor bolt size and embedment.

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

@ FLOOR FRAMING-TO-NEW LEDGER CONNECTION

/ (E) First floor wall framing
) Foundation sill

8-1/2" max.

) Floor sheathing

=

E) Floor joist
/ 1

(N) 2x blocking at each end of (N) 2x

(N) 2x6 or 2x8
Attach to (E) joist with 3" structural
screws at 6" on center

(N) Connector Type "D" or "E"

(N) Anchor bolt and plate washer

See Earthquake Strengthening
Schedule (Detail 2/S3)

Foundation Sill Anchorage

(N) 3x6 or 4x6 ledger, length as required
to install connectors at 16" on center
(N) "Peel and stick" flashing to

separate concrete and wood, typ.

(E) Concrete foundation

clearance to soil or use
preservative treated lumber

Note:
See table for anchor bolt size and embedment.

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

Term Description

Nails

8d (8 penny) 0.131" x 2-1/2" long common

&d 0.131" x 2-1/2" long common

(at Connectors

attached over

plywood)

8d 0.131"x 1-1/2" long

(at Connectors

attached directly

to framing)

10d (10 penny)  |0.148" x 3" long common

10d 0.148" x 3" long common

(at Connectors

attached over

plywood)

10d 0.148" x 1-1/2" long

(at Connectors

attached directly

to framing)

16d (16 penny)  |0.162" x 3-1/2" long sinkers

20d (20 penny)  |0.192" x 4" long common

Screws Simpson Strong-Tie 1/4" SDS,
GRK 3/8" RSS "Climatek",
USP Mitek 1/4" WS "Gold
Coat", or equivalent.

3" screw 3" long structural wood screw

4" screw 4" long structural wood screw

6" screw 6" long structural wood screw

Plywood 15/32" Structural I, Exposure 1,

(Plywood braced |5-Ply.

panel)

LVL (Laminated | Weyerhauser "Microllam",

Veneer Lumber) |Boise-Cascade "VersaLam",
Georgia-Pacific "GP-Lam",
LP "Solid Start", or equivalent.

Plate Washer 3"x 3" square x 0.229" thick.

"Peel & Stick" Fortiflash, Orange Peel-n-Seal,

Flashing Tape Typar, Tyvek, Vycor,

HardieWrap, or equivalent.

For Connector types see Earthquake Strengthening
Schedule and "Connectors" table (Detail 2/S3).

Cripple Walls in
Wood-Frame Dwellings
FEMA Plan Set
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Floor Framing to Foundation Sill Connection Details
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(E) First floor
wall framing

(N) 2x blocking
End-nail with two 16d nails (20d for
joists 1-3/4" to 2" thick) through
each joist or toe-nail to joists with
two 8d nails at each end

E) Floor sheathing

—— (E) Rim joist or

Note:
Use detail where no joist blocks
exist above cripple wall top plate

(E) blocking 2l
= -
e | (E) Floor joist
(E) Cripple wall —
top plate(s) \ (N) Connector Type "G"
' | attach with 8d nails
(E) Cripple stud A %
Overhang may vary (N) Plywood braced panel,
where required
See Sheet D4 or D5 for
installation

@ FLOOR-TO-CRIPPLE WALL CONNECTION

(E) First floor ——=
wall framing

/ (E) Floor sheathing

(E) Rim joist or —1
(E) blocking

|
TL
==——"(E) Floor
joist

/

(E) Cripple —
wall top plate(s)

(E) Cripple ——
stud

h

e

Install (N) 2x blocking at

4'-0" on center

(N) 2x Nailer attached with 16d
nails at 3" on center

(N) Connector Type "D"
Install with long leg against
blocking

(N) 2x ledger attach with 16d
at 3" on center staggered

(N) Plywood braced panel, where required

See Sheet D4 or D5 for installation

Note:

Where (N) plywood braced panel is installed, use
"reverse block" method as shown in Detail 4/D3

@ FLOOR-TO-CRIPPLE WALL CONNECTION

(E)or
E)o

(N) Connector Type "D" at (E) blocking

\ or Type "E" at (E) rim joist
(E) First floor Install with long leg against block or joist
wall framing (E) Floor sheathing
/ |
L
N) Rim joist or\ T
( ) bIockmg
~—(E) Floor joist
=
:+ \;
4 | Install (N) 2x blocking at 4'-0" on center in
(E) Cripple | the first bay space if none exists
wall top plate(s) |
I
(E) Cripple ——— |
stud E— (N) Plywood braced panel,
L where required

See Sheet D4 or D5 for installation

@ FLOOR-TO-CRIPPLE WALL CONNECTION

MATERIAL KEY:

Below is a key to common call-outs in the details.
Unless specified otherwise in the details, use the
sizes and materials as follows:

PROPERTY
ADDRESS:

/ (E) Floor sheathing

3

<

\
(E) Balloon-framed
wall stud
i
/
(N) or (E) 3x6 blocking every
stud bay at (N) plywood

braced panel

If fire-blocking (draft-stop) is not
present, install 4x blocking to fill
stud bays

(E) Ledger or (E) floor joist

Attach (N) blocking to (E) ledger or
joist with two 3" wood screws
through 1-1/2" thick joists,

3-1/2" or 4" screws through 1-5/8"
to 2" thick joists

(N) Plywood braced panel
See Sheet D4 or D5 for
installation

@ FLOOR-TO-CRIPPLE WALL CONNECTION

N (E) or (N) 2x blocking or floor
(E) Balloon-————= Joist
framed wall stud / (E) Floor Sheathing
——
|
| <
|
|
Condition where /
joist frames into
wall similar (N) 2x "reverse block" attached
with 16d nails at 3" on center to
A blocking or floor joist above
(N) Plywood braced panel
See Sheet D4 or D5 for
installation

@ FLOOR-TO-CRIPPLE WALL CONNECTION

A, (N) Connector Type "D" at (E) blocking or
Type "E" at (E) rim joist
(E) First floor — Install with long leg against block or joist
wall framing / (E) Floor sheathing
I I
(E) Rim joist or ——
(E) blocking <
>€><4E \L
4 — ::: (E) Floor joist
(E) Cripple — |
wall top plate(s) Alternate at perpendicular joist:
| (N) Connector Type "F" in lieu of
| Types "D" or "E", only if joists are
) | blocked on both sides.
(E) Cripple ——=
stud l=—— (N) Plywood braced panel,
YA ! where required
See Sheet D4 or D5 for
installation

@ FLOOR-TO-CRIPPLE WALL CONNECTION

Term Description

Nails

8d (8 penny) 0.131" x 2-1/2" long common

&d 0.131" x 2-1/2" long common

(at Connectors

attached over

plywood)

8d 0.131"x 1-1/2" long

(at Connectors

attached directly

to framing)

10d (10 penny)  |0.148" x 3" long common

10d 0.148" x 3" long common

(at Connectors

attached over

plywood)

10d 0.148" x 1-1/2" long

(at Connectors

attached directly

to framing)

16d (16 penny)  |0.162" x 3-1/2" long sinkers

20d (20 penny)  |0.192" x 4" long common

Screws Simpson Strong-Tie 1/4" SDS,
GRK 3/8" RSS "Climatek",
USP Mitek 1/4" WS "Gold
Coat", or equivalent.

3" screw 3" long structural wood screw

4" screw 4" long structural wood screw

6" screw 6" long structural wood screw

Plywood 15/32" Structural I, Exposure 1,

(Plywood braced |5-Ply.

panel)

LVL (Laminated | Weyerhauser "Microllam",

Veneer Lumber) |Boise-Cascade "VersaLam",
Georgia-Pacific "GP-Lam",
LP "Solid Start", or equivalent.

Plate Washer 3"x 3" square x 0.229" thick.

"Peel & Stick" Fortiflash, Orange Peel-n-Seal,

Flashing Tape Typar, Tyvek, Vycor,
HardieWrap, or equivalent.

For Connector types see Earthquake Strengthening
Schedule and "Connectors" table (Detail 2/S3).
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VI NI Note: A
(E) First floor wall framing See ISheet D3 for roor.frammg
to cripple wall connections. ~————(E) First floor wall framing
(Framing may vary from
L condition shown in this detail) )
(E) FIoorI10|st or I | (E) Floor sheathing
(E) blocking ? ‘ ‘ ‘ - ‘ ? o ‘ [
\ may stagger 4" spacing at (E) Rim joist
(E) double top plate or (E) b|°Ck'“F\ =
(E) Top plate(s)
/ |
ffffffff | TT,,,,-,,,,,,,-T},,,,,-,,,,,,,,-ﬁ = :; — \L(E) Floor joist or (E) blocking
L] * E
I N | R
A U A == %
| } §_ } | Q l's sl —7—(N) Plywood braced panel. 1 (E) Top plate(s)
B %S Y1 | £|  Fastentoallcripple studs with 8d
A sle || .|| ®| at4"oncenter spacing at al panel
| Els 1 s edges and 12" on center at -
S E } } 2 = } = —~ intermediate studs —~———(N) Plywood braced panel
£ | B I
N = (o)}
~ | | @
e \ \ (N) Cripple stud, where required = —
(N)2-12"t0 3" ———— | | Fasten to (E) stud with two 16d = _
diameter vent holes at | | nails at 8" on center, max. 4" from %& i (E) Cripple stud
‘Fa’?:cheb:cille over each } } ends s |
, \ | %
(N) foundation anchor \ £ o 1
bolt for inspection < | (N) Tie-down with anchor 2 2% (N) Tie-down centered
. _ ‘ } See "Tie-down" table on Sheet S3 T 2 on stud
(N) Blocking required —— | | Tie-down may be installed on © 5 v
where (E) foundation sill is N | either side of double cripple studs %
wider than (E) cripple studs N ‘ S35 — N) Blockin —H
: 2 g, as
See Detail 2/D1 [ \ " re U|red
& \ (N) Foundation sill anchor bolt _ q o
o \ See Detail 1/D1 or 2/D1 E) Foundation sill
(E) Foundation sil Q AV } Anchor may be located in end
\;J-, o ek 4‘ \F I -1 \F bay or bay adjacent to tie-down £ E) Reinforcing
[ [ 1 bars if present —1
Il T
-——— SN - (E) Concrete e
U E foundation i '| | ]
) =~ o| o - )
€ € ~ 1T I
L ‘7
\ [ e - . = O LET
g e [N BN R | i A= ] —
L — — — - — - : - o - — -
SNESUES I E=IE=! et =1l H\ ===
Minimum (E) concrete . . & i
foundation depth (E) Reinforcing bars may or may not be 2" min.— 3" min.—
See Technical Notes, S present. Do not drill through any (E) W "W
Sheet 82, Section H rein;orcement during the installation of
. anchors
FRONT VIEW 8" min. SECTION SECTION
BLOCKING REQUIRED NO BLOCKING REQUIRED

Notes:

1. For strapping at top plate splices, see Details 1/D7 or 2/D7.
2. Atcrawlspace vents or similar cripple-wall blockouts, see Detail 3/D7.
3. Prior to installing plywood, see Detail 4/D7 where pipes or conduits pass through cripple studs or top plates.

@ TYPICAL TIE-DOWN INSTALLATION

MATERIAL KEY:

Below is a key to common call-outs in the details.
Unless specified otherwise in the details, use the
sizes and materials as follows:

PROPERTY
ADDRESS:

Term Description

Nails

8d (8 penny) 0.131" x 2-1/2" long common

8d 0.131" x 2-1/2" long common

(at Connectors

attached over

plywood)

8d 0.131"x 1-1/2" long

(at Connectors

attached directly

to framing)

10d (10 penny)  |0.148" x 3" long common

10d 0.148" x 3" long common

(at Connectors

attached over

plywood)

10d 0.148" x 1-1/2" long

(at Connectors

attached directly

to framing)

16d (16 penny)  |0.162" x 3-1/2" long sinkers

20d (20 penny)  |0.192" x 4" long common

Screws Simpson Strong-Tie 1/4" SDS,
GRK 3/8" RSS "Climatek",
USP Mitek 1/4" WS "Gold
Coat", or equivalent.

3" screw 3" long structural wood screw

4" screw 4" long structural wood screw

6" screw 6" long structural wood screw

Plywood 15/32" Structural I, Exposure 1,

(Plywood braced |5-Ply.

panel)

LVL (Laminated | Weyerhauser "Microllam",

Veneer Lumber)

Boise-Cascade "VersaLam",
Georgia-Pacific "GP-Lam",
LP "Solid Start", or equivalent.

Plate Washer 3"x 3" square x 0.229" thick.
"Peel & Stick" Fortiflash, Orange Peel-n-Seal,
Flashing Tape Typar, Tyvek, Vycor,

HardieWrap, or equivalent.

For Connector types see Earthquake Strengthening
Schedule and "Connectors" table (Detail 2/S3).
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T vV F=—————(E) First floor wall framing

MATERIAL KEY:

PROPERTY
ADDRESS:

M iil M T Joint at abutting plywood braced i Below is a key to common call-outs in the details
' ~ / panels (1/8" gap between plywood (E) Rim joist / (E) Floor sheathing UnleV;lsI speci%led otherwise in théJ deltails use tlhe'
,'> may stagger 4" spacing—! ‘ P — shees) or (E) blocking w I Note: sizes and materials as follows:
at double top plates (N) 2x4 or wider cripple stud where _ See Sheet D3 for floor framing Term Description
7 / (E) stud is less than 1-3/4" wide (E) Cripple wall T to cripple wall connections. Nails P
Fasten to existing stud with two 16d top plate(s) (Framing may vary from
g . 2"
N NS T ST TN T S - — {E// —— T nails at 8" on center \ condition shown in this detail) 8d (8 penny) 0.131" x 2-1/2" long common
- TRy LN S A T K 8d 0.131"x 2-1/2" long common
T 1T Rk I+ — - 9
(N) Vent hole I = 5 - | \——(E) Cripple wall top plate(s) . (E) Floor joist (at Connectors
Note: When cripple wall is I : 3| | Q A O H‘ g=) — attached over
. ® @
less than 18" in height, I £ g 0 | "~ (N) Plywood braced panel T| € (N) Plywood plywood)
: s L. A =| E _ yWwoo . .
only one vent hole is I NIEl N N I Fasten with 8d nails at 4" on center o 2 - / 8 0.131"x1-1/2" long
required at bottom Il g Il AR N . at all plywood edges and 12" on & % U (at Connectors
| = L R E | center at intermediate supports Oo| E attached directly
T L [ o]l [ < g | to framing)
[ Q [ O N H (N) 2x4 or wider . / (E) Foundation sill 10d (10 penny)  |0.148" x 3" long common
(E) Foundation sill——__ | J'I_' R —I L _%E_ bl el TTT———(N) 2-1/2"to 3" diameter vent holes cripple stud Vi —4 (10tdC t 0.148" x 3" long common
an s at each bay : at Connectors
(N) Connector Type "A s < / SRR SRR \\{ Place each hole over (N) foundation , attached over
See Detail 4/D1 4o Uila ) RN RS S \ sill anchor bolt for inspection (E) Cripple stud (E) Concrete foundation plywood)
. = p
(use where anchor bolt N i Minimum 1" clear, |~ o . o (shape may vary) 10d 0.148"x 1-1/2" long
cannot be installed) JE Ty Je T above T e *1™>—(N) Foundation sill anchor bolt (at Connectors
: T +(E) foundation sil o See Detail 1/D1 Note: attached directly
If (E) foundation sill is embedded in to framing)
FRONT V|EW - (E) Concrete foundation SECT|ON gil;&?ﬁ?:%;ﬁggém bIOCkmg as 16d (16 penny) 0.162" x 3-1/2" Iong sinkers
Notes: SEE 20d (20 penny)  [0.192" x 4" long common
1. For strapping at top plate splices, see Details 1/D7 or 2/D7. SECTION
2. Atcrawlspace vents or similar cripple-wall blockouts, see Detail 3/D7. Screws Simpson Strong-Tie 1/4" SDS,
3. Prior to installing plywood, see Detail 4/D7 where pipes or conduits pass through cripple studs or top plates. GRK 3/8" RSS "Climatek",
USP Mitek 1/4" WS "Gold
@ FOUNDATION SILL SAME WIDTH AS CRIPPLE WALL Coat", or equivalent.
3" screw 3" long structural wood screw
VI VI VI VI Joint at abutting plywood TV T._—(E)Firstfloor waI.I framing 4" screw 4" long structural wood screw
| - braced panels (1/8" gap E) Rim oist / (E) Floor sheathing 6" screw 6" long structural wood screw
> may stagger 4" spacing—! ‘ = between plywood sheets) gr)(E)Tlgzliing ‘ I I
f ! 1 . . Note: "
at double top plates (N) 2x4 or wider cripple stud where . . Plywood 15/32" Structural I, Exposure 1,
4 " (©) stud isless than 1-3/4" vide (E) Cripple wall T Sea Shoe D3 for flaor arming (Plywood braced |5-Ply.
Fasten to existing stud with two 16d top plate(s) PP : panel)
. " n " nails at 8" on center \ (Framing may vary from
- :[ 1: o ._’::I _l—_ BRI | ]: AN \(E) Floor joist condition shown in this detail) L T TWever Miorol
: gl - — aminate eyerhauser "Microllam",
[ O = | gl | Q H N , =5 : (N) Plywood Veneer Lumber) |Boise-Cascade "VersaLam",
[ ; il | | (E) Cripple wall top plate(s) §’ 2 :/ Georgia-Pacific "GP-Lam",
[ gl =] | I =| € LP "Solid Start", or equivalent.
I & EI I ar | ~— (N) Plywood braced panel S| E —
(N) Blocking required where Il 2 L | r . Fasten with 8d nails at 4" on ;é £ — Plate Washer 3"x 3" square x 0.229" thick.
(E) foundation sill is wider [ =1 S = center at all plywood edges and 5|5 Install (N) 2x (N) 2x blockin
than (E) cripple studs JS | | = 1.1 I L 12" on center at intermediate ~ _ blocking between 9
i supports i g _ _ "Peel & Stick" Fortiflash, Orange Peel-n-Seal,
See Detail 2/D1 | [ L4 | pp (N) 2x4 or wider : (E) cripple studs —A\— .
. O [+ O [of<] \ cripple stud I Flashing Tape Typar, Tyvek, Vycor,
. . oo\ o T = — — — 1 — (N) 2-1/2" to 3" diameter vent 1l . . HardieWrap. or equivalent.
(E) Foundation sill o[ = o o ][ feF o7 T e[ " i (E) Foundation sill P, Oreq
e 7 holes at each bay — =
(N) Connector Type "A" T S R Y Place each hole over (N) (E) Cripple stud ) I I
i . in1" T ion si ripple stu : :
See Ditall 4/D1h ot o ila M|r’1l ‘Izclcta)lar akpovg Jo ;‘2:n:;til(§>: sill anchor bolt for pp (E) Concrete foundation ;. For Connector types see Earthquake Strengthening
- oo talled) Lot 1 Nixbloddng: ), o CN P (shape may vary) O Schedule and "Connectors" table (Detail 2/S3).
Tt L, o o - . *4™— (N) Foundation sill anchor bolt R
= = e See Detail 1/D1 or 2/D1
E) Concrete foundation
Notes: FRONT VIEW = ® SECTION SECTION
1. For strapping at top plate splices, see Details 1/D7 or 2/D7. SECTION Condition where (E)

2. Atcrawlspace vents or similar cripple-wall blockouts, see Detail 3/D7.
3. Prior to installing plywood, see Detail 4/D7 where pipes or conduits pass through cripple studs or top plates.

foundation sill is
embedded in concrete

@ FOUNDATION SILL WIDER THAN CRIPPLE WALL
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M
I
I .
«7| (N) or (E) Cripple stud
I
1-1/2" to 2" from center of anchor bolt——_| | (N) Plywood braced panel, where required
to plywood
Anchor hole diameter shall be 1/16" |
larger than anchor diameter |
If possible, (N) sill should be same JI%I (N) Foundation sill and anchor bolt with plate washer
width as cripple studs 5 | | Note: "J" bolts may be used as an alternate
o
& |
= $ | (N) #4 continuous rebar
\ <
d *é ‘/ /(N) #4 at 24" on center, alternate hooks
g Elg L (N) Concrete foundation
kel =) ~ Jé’
8 ® , (E) Soil
= S E A
£ 8 T [ [T T[T
|5 ‘iI I Ii (N) #4 continuous rebar at 16" on center
g2 NS S (two minimum)
= R
% g £ ] AT —cold joint where footing and stem
2|3 ] i:m? T i Izzﬁwall are poured separately
-— (@)} . B | . -
5| g £ S T AN g
[} = =
£ e n I . — © Foundation Dimensions:
o @ 1 . . <@
£ & | I I I © One-story
S| g m T e i Footing Depth: 12" min.
= L - B Footing Thickness: 6" min.
AT T1=]] I:I I Footing Width: 12" min.
el el St Il Thickness: 6" min.
(N) #4 continuous rebar — | emwal Ticness: o min
equal Stemwall equal Two-story
Thickness Footing Depth: 18" min.
o Footing Thickness: 7" min.
Footing Width Footing Width: 15" min.
Stemwall Thickness: 8" min.
SECTION
Notes:
1. Contact AHJ to verify applicability.
2. Where frost conditions occur, the minimum depth shall extend below the frost line.
3. Footing to be deepened as required to bear on firm soils.
4. When expansive soil is known to exist, the foundation depth and reinforcement shall be as approved by the AHJ.
5. The ground surface along the interior side of the foundation may be excavated to the elevation of the top of the footing.
6.  Where (N) foundations are placed adjacent to (E) foundations, connect (N) and (E) foundations with three #4 x 3'-6"

dowels. Embed dowels 8" minimum into the (E) foundation with adhesive.
7. Asoils report or modified foundation may be required at locations with expansive or liquefiable soils or sites with
potential for sliding.

@ CONCRETE FOUNDATION FOR SECTION REPLACEMENT

MATERIAL KEY:

Below is a key to common call-outs in the details.
Unless specified otherwise in the details, use the
sizes and materials as follows:

PROPERTY
ADDRESS:

Term Description

Nails

8d (8 penny) 0.131" x 2-1/2" long common

&d 0.131" x 2-1/2" long common

(at Connectors

attached over

plywood)

8d 0.131"x 1-1/2" long

(at Connectors

attached directly

to framing)

10d (10 penny)  |0.148" x 3" long common

10d 0.148" x 3" long common

(at Connectors

attached over

plywood)

10d 0.148" x 1-1/2" long

(at Connectors

attached directly

to framing)

16d (16 penny)  |0.162" x 3-1/2" long sinkers

20d (20 penny)  |0.192" x 4" long common

Screws Simpson Strong-Tie 1/4" SDS,
GRK 3/8" RSS "Climatek",
USP Mitek 1/4" WS "Gold
Coat", or equivalent.

3" screw 3" long structural wood screw

4" screw 4" long structural wood screw

6" screw 6" long structural wood screw

Plywood 15/32" Structural I, Exposure 1,

(Plywood braced |5-Ply.

panel)

LVL (Laminated | Weyerhauser "Microllam",

Veneer Lumber) |Boise-Cascade "VersaLam",
Georgia-Pacific "GP-Lam",
LP "Solid Start", or equivalent.

Plate Washer 3"x 3" square x 0.229" thick.

"Peel & Stick" Fortiflash, Orange Peel-n-Seal,

Flashing Tape Typar, Tyvek, Vycor,

HardieWrap, or equivalent.
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MATERIAL KEY:
- Below is a key to common call-outs in the details.
Where (E) blocking is not & o ;
present(, ir)lstall (N)92x blocking (N) Connector Type "S1" centered Unless specified otherwise in the detall§, use the
with two 16d nails at each end at (E) upper top plate splice location L If top plate splice is less than 48", install L sizes and materials as follows:
Install with fourteen 8d nails each Connector Type "S2" W Term Description
(N) 8d at 4" on center side of the joint (twenty-eight total) Nails
at edges of plywood Center nails v_ertically on the top Joint at (E) upper top plate | Jointat (E) [gq (8 penny) 0.131" x 2-1/2" long common
braced panel plates (pre-drill) / | Icigtzr op g4 0.131"x 2-1/2" long common
| P (at Connectors
IGININN e i \\ * ] NN II/ : attached over
NS T Opening for vent, flood ||~ | ! SZWOOd) XETTET T
: : vent openings, utility : (at Connectors 131" x1-1/2" long
AN blockouts, etc.—_/; . (E) Double ’
- o = - cripple wall attache@ directly
| e | | 11 top plates to framing)
: vent openings, utility : : : : 18: (10 penny) 81:: X g :0”9 common
f 0 blockouts, etc. 0 148" x 3" long common
s nY TERER Y J; s ToLll__ " Auaw O—'—'—O =1 N (at Connectors
=T I A A : B | R / attached over
U RNV A RE R - {H) A, V! plywood)
A 4a - . e o -7 . G -
PN S T o o 5 S 10d 0.148" x 1-1/2" long
B B I T - o d (N) Plywood braced
Cie L rad R R ; at Connectors
s o B “ I’/adAI\US//CUtA, typ - \A\ l ay o 1 h . 14%/ /4 ‘4 panelr where required (E) Crlpple stud gttached directly PROPERTY
Sy e e e DT o s agt:“;t(?rf or 2/D5 for to framing) ADDRESS:
e o < S R . AR B N N | I " " :
B ° B e T N : AT e i (Panel not shown) 16d (16 penny)  |0.162" x 3-1/2" long sinkers
20d (20 penny)  |0.192" x 4" long common
Notes: Note:
1. Do not cover existing vents. e . Screws Simpson Strong-Tie 1/4" SDS,
2. Increase plywood braced panel length a distance equal to the length of blockout(s) or one stud bay width whichever is greater. Floor framing not shown for clarity GRFE 38" RSSq‘Climatek",
USP Mitek 1/4" WS "Gold
@ CUTOUT REQUIREMENTS IN PLYWOOD BRACED PANELS @ TOP PLATE SPLICE AT EXISTING DOUBLE TOP PLATES Coat’, or equivalent. —
3" screw 3" long structural wood screw (@)
4" screw 4" long structural wood screw
6" screw 6" long structural wood screw g %
(E) pipe or Plywood 15/32" Structural I, Exposure 1, GCJ (- g -—
conduit (Plywood braced |5-Ply. c = 6 ((b]
(N) 16 gauge nail stop at all (E) Cripple wall panel) - ; )
. plate or stud notches top plate(s) (N) Connector Type "S1" centered at O =
(E) Cripple wall ~ install prior to attaching m (N) Nail stop (E) top plate splice location LVL (Laminated | Weyerhauser "Microllam” cC @®© A <
top plate(s) plywood braced panel ] Install with nine 8d nails each side of Joint at (E) top plate Veneer Lumber) | Boise-Cascade "VersaLan", [ ; O @®
L —— L ya ~ the joint (eighteen total) Georgia-Pacific "GP-Lam", = E 2l
i 1 ! " H " H
< E=—a < —] LP "Solid Start", or equivalent. (@p) 9 o <
' ' | —— Install (N) plywood » ; : ' o
[~] T Piyw L ‘ ) Plate Washer 3"x 3" square x 0.229" thick. v QO Ll 2
braced panel over the 1 Bl
= o max ] [8 |: ——1  topof (N) nail stops \ © ¥ e LL
E) Criople stud ™ notch [z - See Sheet D5 (E) Single  |"Peel & Stick" Fortiflash, Orange Peel-n-Seal, ) O e LL
(E) Cripple stu (E) Cripple — cripple wall  |Flashing Tape Typar, Tyvek, Vycor, O o
stud < top plate HardieWrap, or equivalent. L
1L ! £ =
©
2" max. 7\ For Connector types see Earthquake Strengthening]| L]
FRONT VIEW SIDEVIEW _ hotch N Schedule and "Connectors" table (Detail 2/S3).
(N) Plywood braced .
panel, where required (E) Cripple stud
Detail 1/D5 or 2/D5
for installation
(Panel not shown) Note:
Floor framing not shown for clarity
@ ALLOWABLE NOTCHING AND REINFORCING FOR TOP PLATES AND STUDS @ TOP PLATE SPLICE AT (E) SINGLE TOP PLATE
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This sheet is for instruction and reference only
Do not submit to the Authority Having Jurisdiction.

‘ Wall Line (18-0"+ 20-0") = 380" Maximum cripple wall height: 24" ‘ Wall line = 38-0" Max. cripple wall height: 24"
Minimum required length of strengthening = 200" (Provided 5-4"+ 54"+ 10-8" > 20'-0") Note: Required length values 180" 200"
180" 200" are rounded up to be at 16"
typical stud space increments. 54" 54"
"a" (96", rounded up to 10-8") \ "b" (106", rounded up to 10-8")
See Note 3 See Note 3 ™ ™
R 4 + + + + + + + ®-
=2 L [ These two wall segments are
5Lq" 5L4" considered to be the same F 4 a a 4
3 wall line. & z
| —7 1 < oihos)  (oshot/|| =
= - L R
o) . S = [Se)
= u Plywood strengthing length These two wall segments are —\| | =S = 4 1 = N
= = must be at least the greater by considered to be the same Ny 8 E — =L /D—1\/D—3\ @ % . =
— | of: two times the maximum wall line. | 8° 2 B S L 10-8 =
g cripple wall height of 24" or . S 59
8 Lla  4-0"for each section along L 10-8" Dy 3 o’; ™ g 1 1 2
¥ this wall line typical. .c :§, gf © D7 A.D3 A D y
RE) O
§ oy § N} ) Detail identifiers may be
5 3 = L B S | \ 8|+ & shown once per wall line 5
S5 + b I oy = except where existing - =
= 3 Ql Ro = o =
BB o i T 3 2 conditions vary and a Tvo. this wall line 2
=3 IS g S = different detail is used. - 5 =
g o g8 | € 2 Y2 ~ E
RIES (N) anchor bolts and connectors NS o D3 D1 1 @
gl may exceed the quantity required by 2|s 8 S
S| N H N - —Q' E M 5
gl the Earthquake Strenghtening % % Section identifiers showing all plan details associated 2
S| € Schedule o meet the requirements . | » = with each section of the cripple wall line being 2
S of the Technical Notes, Sheet S1. = = . strengthened. i
g (Notes C.2.b and D.2.) Sy ¥ % = Detail and sheet numbers will vary based on your +H- ﬁ
S| 5 iR I s S| 5 ~ conditions. Under floor ——— 3
Nl IS pi . ) s Sy S| B o access opening @
NES 1 ;/ t};woot(zhstrengtltvemr;gtlen?th mt;;t be (N) fnchlc;r bolts atmax:my;n 6-0"on ol 3 g A £ : at16 t 1 % £
.<D IS at least the greater or. two times the center where none are existing N Ils = - oorjois s at 16" on center =T =
é =3 maximum cripple wall height of 36" or (Note C.10 on Sheet S1) S § § o e 2 Il mm > 3| =
| £ ([ 6-0" for each section along this wall line - |5 D1/\D3 . o /
=3 y . X & o| 8 Indicate the direction 2
3 typical. This requirement only occurs at " > £ 5 and spacing of Typ. all @ 1
) . . = =| & i
§ L wall lines without tie-downs. > g g existing floor joists wall lines
£ S = ,
§ ZE ’ / Fireplace
uH = ‘
o . Show obstructions that do not allow Typ. this wallfine )
| panel to extend to corner. Length of new na N
A B (For example; Utility services, plywood braced W D1 =
furnace etc.) panel, typ.
- — T T —— o
9!_4" 1 0!_8"
94" 10-8"
Wall line = 38'-0" Max. cripple wall height: 3@"
. Wall line= 38-0"  Maximum cripple wall height: 36" . N " Indicate the height of the tallest cripple wall
Minimum required length of strengthening = 20-0" (Provided 94"+ 10-8" = 20-0") Indicate North for the wall ne.
/P FRONT OF HOME (STREET SIDE) —— [ abe/ the front side of home (strest side).
EXAMPLE OF CALCULATING TOTAL STRENGTHENING REQUIREMENTS EXAMPLE OF NOTATION FOR SUBMITTAL TO BUILDING DEPARTMENT

This sample is a 1407 square foot, one-story home of "Light" construction.
The wall lines of this home allow enough length to use plywood braced panels without tie-downs. The
row for 1500 square feet on Earthquake Strengthing Schedule Sheet S3 was used to determine the
needed length of 20 feet on each wall line (no tie-down). This example chooses to use 1/2"a Anchor
Bolts, and Type "E" Connectors; to determine lengths and quanities.

Key:

Minimum required length of strengthening using plywood braced

panels, anchors, and connectors

+ Foundation sill anchor bolt or connector
= Floor framing connector

Example - Foundation Plan

Notes:
1. Plan shows typical notation. Instructional notes are in italics and should not be included on submittal drawing.
Refer to Sheet 00 for additional instructions.

2. Detail Number (Homeowner or Contractor to choose most appropriate detail)
v Sheet Number

3. Sample calculation. Approximate length of strengthening required for segments "a" and "b" use 16" increments:

=20-01__18 )z 9-6" b=20'-0“( 20' )210‘-6" Plywood braced panels:
8 (18'+20‘ 18420
4, Sample calculation. Length of strengthening required for segments "c" and "d"; Strengthening:

—operf_ 306" . 4qigr ol 14 )z g o

¢=20-0 (m) 13-8 d=20 0(30,_6,,+1 7)=64 Wallline:

Definitions

New plywood installed to a length of cripple wall to provide
strengthening.

Foundation and/or cripple wall work intended to yield
improved performance during an earthquake.

All wall segments forming the overall building dimension on
one side.

Y
o
(@)]

£
C
()

e

——
(@)}
C
o
—

e

(0p)
o

X
©
)
O

L

ju
@®©

L

Cripple Walls in
Wood-Frame Dwellings
FEMA Plan Set

X1

APRIL 2015




Wall line = 260" Maximum cripple wall height: 5-6"

¢
Min. required length of strengthening with tie-downs = 21'-4" Note: Required length values
(Provided 108" + 108" = 21-4') are rounded up to be at 16"
10-8" 10-8" typical stud space increments.
R 4 ES ES £ ES Ex £ Ex £
HFF ® ® ® ® ® ® = ® 1T ® = = ® 4]
= L[5
HH - ]
- HH |- H -
N N
= iR (N) anchor bolts and connectors | =
. may exceed the quantity required N
N2 by the Earthquake Strengthening X
5|8 " Schedule to meet the requirements "I L
of U of the Technical Notes, Sheet S1. ol
= § il (Notes C.2.b and D.2.b) "I = §
83 g
=8~ | u| i+ =8,
TS Y T3
S| O ™ = o°
glE 7 2/ £,
2oy N g =
S § R S ‘g -t
S| 5| &
HEES HES
=3 ‘§ =3
S. o I i S
o sT ; S
5|8 S (N) anchor bolts at maximum 6’-0”/ 5| 8
ols = on center where none are existing o5
“ PN , (Note C.10 on Sheet S1) n | g
T o g 4 . I +H g g
S = ) = 2
=| & 3| €
4 - (g“ g 2 H = " § g
. TE - £
= . L | Cripple wall length must be at least 2x the maximum all4 =
N cripple wall height of 6-0" or 12'-0" for each section
) 4 S along this wall line typical. This requirement only W S
R occurs at wall lines without tie-downs. £
- H | u|H
V - : - ‘ N N U " ' " N
* Slab-on-grade |, 5 10-8 L L 10-8
Not in Scope ) . Tl o m w w w l,‘ o 1 m_ = = = m =
. . @ _ ES ES 3 ES } } Ex 3 Ex 3 < ®
} :\¥ Exterior
L porch
¢ Wall line = 26™-0" Maximum cripple wall height = 5-6" S

Minimum required length of strengthening with tie-downs = 214"
(Provided 108"+ 10-8" = 21-4")

EXAMPLE OF CALCULATING TOTAL STRENGTHENING REQUIREMENTS

Wall line = 26'0"  Maximum cripple wall height: 6'-0"
10-8" 10-8"
Typ. this wall line
(Yo e e
D1 A\ D3 A D4 4 y1y?
) . D1 D3 A D5
Typ. this wall line
5 Section identifiers showing all plan details 5
Indicate the height of the ~ associated with each section of the cripple ~
tallest cripple wall for the wall line being strengthened.
wall fine. Detail and sheet numbers will vary based
on your conditions.
S 5
W , ©
= Show obstructions that do not allow g
2 panel to extend to corner. @
= (For example: Utility services, =
©
= furnace etc.) =
& ,f 1 g
2 - L——"Fireplace Typ. all @ 1 =
2 . wall lines g
= L " =
- P Floor joists at 16" on center
. R L =
o O 5
. o 4| Indicate the direction J <
<A N , and spacing of »
Garage .~ £ N . existing floor joists =
R — - B
ez ) Typ. this wall line =
2 Ta
) D5 A D3 A D1
s Length of new =
I z B plywood braceN z
-, T Typ. this wall line panel, typ. -
) \eeAns Ay
. : 10"8" L L 10"8”
b T 1
: T
- | Exterior |
| porch |
L
Indicate North RN
N <— Wall line = 260"  Maximum cripple wall height = 5'-6"
FRONT OF HOME (STREET SIDE) Label the front side

EXAMPLE OF NOTATION FOR SUBMITTAL TO BUILDING DEPARTMENT

of home (street side).

This sheet is for instruction and reference only.
Do not submit to the Authority Having Jurisdiction.

This sample is a 2392 square foot, two-story home of "Light" construction. (Excludes porch). Not all wall lines of this home
allow enough length to use plywood braced panels without tie-downs, therefore plywood braced panels both with and

without tie-downs will be used. The row for 2400 square feet in the Earthquake Strengthening Schedule Sheet S3 was

used to determine the needed length of 334" on each wall line without tie-downs and 21-4" for wall lines with tie-downs.
This example chooses to use 5/8"a Anchor Bolts, and Type "E" Connectors, to determine lengths and quanities.

Key:

Minimum required length of strengthening using plywood braced
panels, anchors, and connectors

+  Foundation sill anchor bolt or connector

= Floor framing connector
> Tie-down

Example - Foundation Plan

Notes:
1.

Plan shows typical notation. Instructional notes are in italics and should not be included on submittal drawing.
Refer to Sheet 00 for additional instructions.

2.

Detail Number (Homeowner or Contractor to choose most appropriate detail)
Sheet Number

Plywood braced panels:
Strengthening:

Wall line:

Definitions

New plywood installed to a length of cripple wall to provide
strengthening.

Foundation and/or cripple wall work intended to yield
improved performance during an earthquake.

All wall segments forming the overall building dimension on
one side.
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(E) Top plate joint

(N) Connector where minimum
number cannot be achieved
within the required length of
strengthening

(E) Rim joist
(N) Top plate strap

See Detail 1/D7
or 2/D7 center on

joint [

(E) Top plate
(single or double)

(E) Exterior Finish T

(E) or (N) Foundation sill
anchor bolt at 6-0" on
center outside of plywood
brace panels
See Detail 1/D1

(E) Foundation sill

Notes:

Required length of strengthening
See Earthquake Strengthening
Schedule (Detail 2/S3)

(N) Connector Type "D" or "E"
See Earthquake Strengthening
Schedule (Detail 2/S3)

(N) 2x at plywood braced
panel splice (where required)
See Detail 1/D5 or 2/D5

(N) Vent holes —————
Detail 1/D5 or 2/D5

Nailing at (N) cripple stud
where required
See Detail 1/D5 or 2/D5

Nailing pattern
See Detail 1/D5 or 2/D5

(N) Foundation sill anchor bolt
See Detail 2/D1

(N) Foundation sill blocking

if required to provide flush surface
for plywood attachment

See Detail 2/D1

1. This detail is to show an example of cripple wall that has gone through an earthquake retrofit and to identify terms and details used in this plan set.
2. This detail is not intended to supersede requirements contained in the specific installation details on Sheets D1 through D7.
3. This view is looking from the interior of the crawl space.

Example -

Cripple Wall Strengthening

Required length of strengthening
See Earthquake Strengthening
Schedule (Detail 2/S3)

Where (N) tie-downs are
used, (N) Foundation sill
anchor bolts may be
located in the adjacent bay

Plywood braced panels:

Strengthening:

Wall line:

(E) Rim joist or (E) blocking

(E) Floor joist
(Floor framing)

(N) Plywood braced panel
See Detail 1/D4

3 (N) Nailing pattern
" See Detail D4

Nailing at (N) cripple stud
See Detail 1/D4

= (E) Diagonal blocking, where

occurs. Provide vent holes
above and below (E) blocking
Alternate: (E) Diagonal
blocking may be removed at
(N) plywood braced panel

| — At Tie-down method:
(N) Tie-down at each end of
plywood braced panels
See Detail 1/D4

Cripple wall height
(less than 7'-0")

S
(E) Concrete
foundation
Definitions

New plywood installed to a length of cripple wall to provide

strengthening.

Foundation and/or cripple wall work intended to yield
improved performance during an earthquake.

All wall segments forming the overall building dimension on

one side.

This sheet is for instruction and reference only
Do not submit to the Authority Having Jurisdiction.
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Required length of strengthening
See Earthquake Strengthening
Schedule (Detail 2/S3)

Required length of strengthening
See Earthquake Strengthening
Schedule (Detail 2/S3)

k. (N) Connector Type "D" or "E"
See Detail 1/D2

K Similar (E) Floor joist
D2 (Floor framing)
Condition where (E) joist is too (E) Rim joist or (E) blocking

close to allow access to mudsill

(N) Connector where minimum
number cannot be achieved within
the required length of strengthening

This sheet is for instruction and reference only.
Do not submit to the Authority Having Jurisdiction.

(E) Rim joist

(N) Connector where minimum

number cannot be achieved within
Y
the required length of strengthening @ (@)
(@)} (7))
(N) Connector Type "G" . c (@))
/ See Detail 5/D2 g )CdortICfete c (-
‘oundation —_—
(E) Foundation sl A _GCJ g D O
(N) Anchor bolt o) =
(N) or (E) Anchor bolt at 60" — See Detail 5/D2 c @© ) %
ter outside of required
g:wgc;?hnoefrs?ruersmlgtﬁgni;zqu"e (N) Ledger (N) Connector "A", "B", or "C" o ; o 0
See Detail 5/D2 See Detail 4/D1 5 O E
= © <C
. . O QL <
8" min. and 12" max. edge distance v O 2
to centerline of bolt © = 1 LU
SO 3w
O le)
L
€ =
©
L
Notes: Definitions

1. This detail is to show an example of an earthquake retrofit where there is no cripple wall, and to identify terms and details used in this plan set.
2. This detail is not intended to supersede requirements contained in the specific installation details on Sheets D1 through D7.

3. This view is looking from the interior of the crawl space. Plywood braced panels: New plywood installed to a length of cripple wall to provide

strengthening.

Strengthening: Foundation and/or cripple wall work intended to yield

. . improved performance during an earthquake.
Exa m p | e - Stre N gth enin g - N O C Il p p | e Wa I I Wall line: égzlvgg:fe;ments forming thegoverall bt?ilding dimension on X4
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