Chapter 4

Vulnerability-Based Assessment
and Retrofit of Crawlspace
Dwellings

4.1 General

This chapter contains provisions for vulnerability-based assessment and
retrofit of wood light-frame crawispace dwellings supported on a raised
cripple wall and foundation systems (Figure 4.1-1, Configuration A) or
supported directly on a foundation system (Figure 4.1-2, Configuration B).
Where both occur in a single dwelling, dwellings shall be assessed for both
Configuration A and Configuration B. Vulnerabilities addressed by this
chapter are:

e At cripple walls and foundation systems (Configuration A)
o Connection to the framing above (A)
o Cripple wall sheathing (B)
o Foundation sill plate anchorage to the foundation (C)

e At foundation stem walls or foundations without cripple walls
(Configuration B)

o Connection to the dwelling above (A)

o Foundation sill plate anchorage to foundation (B)

The primary purpose of this chapter is the reduction of earthquake-induced
damage to wood light-frame crawlspace dwellings.

This Guideline is EXTREMELY expensive to use.
For more information, go to:

https://bayarearetrofit.com/fema-p-1100-icc-1300-and-standard-plan-a/
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https://bayarearetrofit.com/fema-p-1100-icc-1300-and-standard-plan-a/

EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.0 Seismic) ONE-STORY
Length Each of Two Braced Wall Sections Required Number of Foundation Connectors or Anchors
Along Each Perimeter Wall Line at.Each Perimeter Wall Line
2 Assume Distributed Along Length
> g
S, g Wood Structural Panels Floor to Cripple Wall
% < Foundation Sill Anchors or
8 g Cripple Wall Height Floor to Foundation Sill
= =
o £ [wpto 1|11t 2]  2-1"t0 40" 41" 0 6'-0" 61" to 7'-0" Type
= Total Area = | Without | Without | Without | With | Without | With | Without [ With Panel "E"
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Edge Type | Type | Type (1/2"2 | 5/8"2 | Type or Type
Feet downs | downs | downs | downs | downs | downs | downs | downs Nailing "A" | "B" | "C" | Bolt | Bolt 'D" e "G"
up to 800 5.3 5.3 8.0' 5.3 9.3 5.3 9k34 6.7 4" 4 7 7 7 5 11 10 14
- 801 to 1000 6.7' 6.7' 8.0" 6.7' 10.7" 6.7' 10.7" 8.0" 4" 5 8 8 8 6 13 12 16
2
E‘g 1001 to 1200 6.7' 6.7' 9.3 6.7' 10.7" 8.0' 12.0' 8.0" 4" 6 9 10 10 I 15 14 19
% g 1201 to 1500 8.0' 8.0 10.7 8.0" 13.3' 9.3 13.3' 9.3 4" 7 1 12 12 8 18 17 22
- O
= [ 1501 to 2000 9.3 10.7" 13.3' 10.7" 14.7 10.7" 16.0 12.0' 4" 9 14 15 15 10 23 22 29
=
= 2001 to 2500 12.0' 12.0 14.7 12.0' 17.3' 12.0' 18.7 13.3' 4" 10 16 18 18 12 27 26 35
2501 to 3000 14.7 14.7 16.0' 14.7' 18.7' 14.7 20.0' 16.0' 4" 12 19 | 21 21 14 32 31 40
up to 800 5.3 6.7' 8.0' 5.3 9.3 6.7' 10.7" 6.7' 3" 5 8 8 8 6 13 12 16
5 | 801to 1000 5.3' 6.7' 9.3 6.7' 10.7' 8.0' 12.0' 8.0’ & 6 9 10 10 7 15 14 19
§ 1001 to 1200 6.7' 8.0' 9.3 6.7' 12.0' 8.0" 12.0' 9.3 3" 7 10 1 11 8 17 17 22
falt7]
%é 1201 to 1500 8.0' 8.0' 10.7 8.0 13.3' 9.3 14.7 10.7" 3" 8 12 13 13 9 20 20 26
- § 1501 to 2000 9.3 10.7" 13.3' 9.3' 14.7 10.7" 16.0' 12.0' 3" 10 15 17 17 11 25 24 32
e
§ 2001 to 2500 10.7 12.0' 14.7' 10.7' 17.3' 13.3' 18.7' 13.3' <’ 12 18 20 20 14 30 29 38
2501 to 3000 12.0' 13.3' 16.0' 12.0' 18.7 14.7 20.0' 16.0' 3" 13 21 23 23 16 35 34 45
up to 800 5.3' 6.7 8.0 5.3' 10.7' 6.7 10.7' 8.0' 28 6 9 10 10 v 15 14 18
c 801 to 1000 6.7' 8.0' 9.3 6.7' 12.0' 8.0' 12.0' 9.3 2" 7 10 1 1 8 17 17 22
£
S | 1001 to 1200 6.7 8.0' 10.7' 8.0' 12.0' 9.3 13.3' 10.7' 2" 8 12 13 13 (¢) 20 19 25
oz
% S | 1201 to 1500 8.0' 9.3 12.0' 9.3' 14.7' 10.7" 14.7' 12.0' 2 9 14 15 15 11 24 23 30
Ne)
% 1501 to 2000 9.3 10.7 14.7 10.7" 16.0 12.0' 17.3' 13.3' 25 11 18 §19] 19 13 30 29 38
[}
T ] 2001 to 2500 10.7' 13.3' 16.0' 12.0' 18.7' 14.7 20.0' 16.0' 2r 13 21 23 | 23 16 36 34 45
2501 to 3000 12.0' 14.7 17.3' 13.3' 20.0' 16.0' 21.3' 17.3' 23 16 25 27 27 18 41 40 53
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,
without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

3. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.

4. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.

5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing
where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.

6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-6 Earthquake retrofit schedule, Sps = 1.0, one story. Sheet S3.1-1.
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EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.2 High Seismic) ONE-STORY

T e e B e Permteral e
2 Assume Distributed Along Length
E § Wood Structural Panels .
=) o Floor to Cripple Wall
2 £ Foundation Sill Anchors or
; 5 Cripple Wall Height Floor to Foundation Sill
5 ‘-E upto1'|1-1"to 2’| 2'-1"to 4'-0" 4'-1" 10 6'-0" 6'-1" to 7'-0" Type
= Total Area = | Without | Without | Without [ With | Without [ With | Without [ With Panel °E"
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Ecjge Type Type Type 1/2"¢ | 5/8" Type uor" Type
Feet downs | downs | downs | downs | downs | downs | downs | downs Nailing A B' C" | Bolt | Bolt D F G
up to 800 6.7' 6.7' 8.0' 6.7' 10.7" 6.7' 10.7 8.0' 4" 5 8 8 8 6 13 12 16
c 801 to 1000 6.7' 8.0' 9.3 6.7' 12.0' 8.0' 12.0' 8.0' 4" 6 9 10 10 7 15 15 19
% 1001 to 1200 8.0' 8.0' 10.7" 8.0" 13.3 9:3! 13.3" 9:3; 4" 7 11 12 12 8 18 17 22
§§ 1201 to 1500 9.3 9.3 12.0' 9.3 14.7' 10.7' 16.0' 10.7' 4" 8 13 14 14 10 21 20 27
- %)’ 1501 to 2000 12.0' 12.0' 147 12.0' 17.3' 12.0' 18.7' 13.3' 4" 10 16 18 18 12 27 26 34
= 2001 to 2500 14.7 14.7 17.3' 14.7" 20.0' 14.7 21.3' 16.0' 4" 12 19 21 21 15 33 31 41
2501 to 3000 17.3' 17.3; 18.7' 17.3' 21.3' 1i7:32 2250 17.3' 4" 14 | 23 | 25 25 17 38 37 48
up to 800 5.3 6.7' 9.3 6.7' 10.7" 8.0' 12.0' 8.0' 3" 6 9 10 10 7 15 15 19
5 801 to 1000 6.7' 8.0' 10.7" 6.7' 12.0' 8.0' 13.3 9.3' & 7 11 12 12 8 18 17 23
g 1001 to 1200 8.0' 8.0’ 10.7' 8.0' 13.3' 9.3 14.7" 10.7' 3" 8 12 13 13 9 21 20 26
§§ 1201 to 1500 Ok3y 9.3' 12.0' 9.3 14.7 10.7 16.0' 12.0' 38 9 15 16 16 11 24 23 31
- _§ 1501 to 2000 10.7 12.0' 14.7 10.7" 17.3' 13.3' 18.7 14.7 3" 12 18 20 20 14 30 29 39
§ 2001 to 2500 13.3' 13.3' 17.3' 13.3' 20.0' 14.7' 21.3' 16.0' 3" 14 22 24 24 16 36 35 46
2501 to 3000 14.7 14.7 18.7 14.7 21.3' 17.3' 22.7° 18.7' 3" 16 25 27 27 19 42 40 53
up to 800 6.7' 8.0' 9.3' 6.7' 12.0 8.0' 12.0' 9.3' 2" 7 10 11 11 8 17 17 22
s 801 to 1000 6.7' 8.0' 10.7' 8.0' 13.3' 9.3 14.7" 10.7' 2" 8 12 14 13 9 21 20 26
é 1001 to 1200 8.0' 9.3 12.0' 9.3' 14.7 10.7 16.0' 12.0' 2" 9 14 16 15 11 24 23 30
gg 1201 to 1500 9.3 10.7" 13.3' 10.7' 16.0' 12.0' 17.3' 13.3' 2 11 17 18 18 13 28 27 36
B (%‘ 1501 to 2000 10.7" 3% 16.0' 12.0' 18.7' 14.7 20.0' 16.0' 2" 13 | 21 23 | 23 16 36 34 45
% 2001 to 2500 13.3' 14.7' 18.7' 13.3' 213 16.0' 227 17.3' 2" 16 25 28 28 19 43 41 54
2501 to 3000 14.7 16.0" 20.0' 16.0' 22.7 18.7" 25.3' 20.0° 2" 19 | 29 | 32 | 32 | 22 50 48 63
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,

without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

B ow

. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.
. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.
5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing

where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.
6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-7

Earthquake retrofit schedule, Sps = 1.2, one story. Sheet S3.1-2.
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EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.5 Very High Seismic) ONE-STORY
e e s il T o el e
2 Assume Distributed Along Length
g § Wood Structural Panels ;
=3 n Floor to Cripple Wall
% 2 Foundation Sill Anchors or
; 3 Cripple Wall Height Floor to Foundation Sill
S E upto1'|1-1"to 2'| 2-1"to 4'-0" 4'-1" to 6'-0" 6'-1"to 7'-0" Type
= Total Area = | Without [ Without [ Without [ With | Without | With | Without | With Panel “Ef
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Ec_ige Type Type Type 1/2"g |5/8"a Type or Type
Feet downs | downs | downs | downs | downs | downs | downs | downs Nailing A B C" | Bolt | Bolt D F G
up to 800 8.0' 8.0’ 10.7 8.0 12.0' 8.0’ 13.3' 9.3 4" 6 10 10 10 7 16 15 20
- 801 to 1000 9.3' 9.3' 12.0" 9.3 13.3' 9.3' 14.7 10.7" 4" 7 11 12 12 9 19 18 24
i’)’ 1001 to 1200 10.7' 10.7 13.3' 10.7 16.0' 10.7' 16.0' 12.0' 4" 8 13 14 14 10 22 21 28
‘%g 1201 to 1500 12.0' 12.0' 14.7" 12.0' 17.3' 12.00 18.7" 13.3' 4" 10 16 17 17 12 26 25 33
- % 1501 to 2000 14.7 14.7 17.3' 14.7 21.3' 16.0" 22.7 16.0' 4" 13 20 22 22 15 34 32 43
- 2001 to 2500 18.7 18.7 20.0' 18.7 24.0' 18.7' 25.3' 18.7' 4" 15 24 27 27 18 41 39 52
2501 to 3000 213 213 227" 21.3 26.7' 213 28.0 21.3 4" 18 28 31 31 21 48 46 60
up to 800 6.7" 8.0' 10.7 6.7 13.3 9.3' 13.3 9.3 3" 7 11 12 12 9 19 18 24
5 801 to 1000 8.0' 9.3' 12.0' 8.0 14.7 10.7' 16.0' 10.7' 3" 9 13 15 15 10 22 21 28
E 1001 to 1200 9.3' 10.7 13.3' 9.3 16.0" 12.0' 17.3' 12.0' 3" 10 15 17 17 11 26 25 32
gg 1201 to 1500 10.7' 12.0" 14.7 10.7 178 (353 18.7 14.7' 3" 12 18 20 20 14 30 29 38
- § 1501 to 2000 13.3' 13.3' 17.3' 13.3' 21.3' 16.0" 22.7 17.3' 3" 14 23 25 25 17 38 36 48
g 2001 to 2500 16.0' 16.0" 20.0" 16.0' 22.7 17.3' 25.3' 20.0' 3" 17 27 29 29 20 45 43 57
2501 to 3000 18.7' 18.7 21.3' 18.7" 25.3' 20.0' 26.7' 21.3' 3" 20 31 34 34 23 53 50 67
up to 800 8.0" 9.3 12.0' 8.0" 13.3 10.7 14.7 10.7" 2" 8 13 14 14 10 22 21 27
s 801 to 1000 8.0' 10.7 13.3' 9.3 16.0' 12.0' 17.3' 12.0' 2" 10 15 17 17 11 26 25 33
g 1001 to 1200 9.3' 12.0’ 14.7 10.7 17.3 13.3' 18.7' 13.3' 2" 1 18 19 19 13 30 28 37
gg 1201 to 1500 10.7' 133 16.0' 12.0' 18.7 147 20.0' 16.0' 2" 13 21 23 23 16 35 34 45
- % 1501 to 2000 13.3 16.0' 18.7" 14.7" 22.7 17.3 24.0' 18.7" 2" 17 26 29 29 20 44 43 56
= 2001 to 2500 14.7 17.3' 21.3' 16.0' 253 20.0' 26.7' 21.3' 2" 20 32 35 34 24 53 51 67
2501 to 3000 17.3' 20.0 24.0' 18.7 28.0' 22.7 29.3' 24.0' 2" 23 37 40 40 27 62 59 79
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,
without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

3. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.

4. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.

5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing
where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.

6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-8 Earthquake retrofit schedule, Sps = 1.5, one story. Sheet S3.1-3.
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EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.0 Seismic) TWO-STORY
Length Each of Two Braced Wall Sections Required Number of Foundatlo_n Connectors_ or Anchors
Along Each Perimeter Wall Line at Each Perimeter Wall Line
@ Assume Distributed Along Length
> E
S, IS Wood Structural Panels Floor to Cripple Wall
% f:f Foundation Sill Anchors or
o ; 7 Fl F i il
= g Cripple Wall Height oor to Foundation Si
= é upto1'|1-1"to 2’| 2-1"to 4'-0" 4'-1" to 6'-0" 6'-1"to 7'-0" Type
= Total Area = | Without | Without | Without | With | Without | With | Without | With Panel "E"
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Edge Type | Type | Type [1/2"2 |5/8"2 | Type or Type
Feet downs | downs | downs [ downs | downs | downs | downs [ downs Nailing "A" | "B" | "C" | Bolt | Bolt "D" "F" "G"
c up to 1600 8.0' 8.0' 10.7' 8.0’ 12.0' 9.3' 13.3' 9.3' 4" 7 10 11 11 8 17 17 22
2
‘g 1601 to 2000 9.3' 9.3' 12.0' 9.3' 13.3' 10.7" 14.7 10.7' 4" 8 12 13 13 9 20 19 26
=5
% g 2001 to 2400 10.7 10.7 13.3' 10.7" 14.7 10.7" 16.0' 12.0' 4" 9 14 15 15 10 23 22 29
O
= | 2401 to 3000 12.0' 12.0' 14.7 12.0' 17.3' 13.3' 18.7 13.3' 4" 10 16 18 18 12 27 26 34
R
- 3001 to 4000 14.7 14.7 17.3' 16.0 20.0 16.0' 21.3' 16.0' 4" 13 20 22 22 15 34 32 43
5 up to 1600 8.0’ 9.3' 10.7" 8.0’ 13.3' 9.3 13.3' 10.7 3" 7 11 12 12 9 19 18 24
5 1601 to 2000 9.3' 10.7 12.0' 9.3' 14.7 10.7" 14.7 12.0' & 9 13 15 15 10 22 22 28
>0
% é 2001 to 2400 9.3' 10.7' 13.3' 10.7' 16.0' 12.0' 16.0' 13.3' 3" 10 15 17 17 11 26 25 32
~
S 2401 to 3000 10.7 (12105 14.7 12.0 178} 18L& 18.7 14.7 &’ 12 18 20 20 14 30 29 39
°
(0]
= | 3001 to 4000 13.3' 14.7 17.3' 13.3' 20.0' 16.0 21.3 17.3' 3" 14 23 25 25 17 38 36 48
= up to 1600 9.3' 9.3' 12.0' 9.3' 13.3' 10.7 14.7' 12.0' 2" 9 14 16 16 11 24 23 30
=
S | 1601 to 2000 9.3 10.7 13.3' 10.7' 14.7 12.0' 16.0' 13.3' 2" 11 17 18 18 13 28 27 35
23
% S | 2001 to 2400 10.7' 12.0' 14.7' 10.7' 16.0' 13.3' 175 14.7 2" 12 19 21 21 14 32 31 41
O
N
% 2401 to 3000 12.0' 13.3' 16.0' 13.3' 18.7" 14.7 18.7' 16.0' 27 14 23 25 25 17 38 37 48
[
T | 3001 to 4000 13.3' 16.0' 18.7 14.7 21.3' 178 22.7 18.7 24 18 28 31 31 21 48 46 60
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,
without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

3. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.

4. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.

5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing
where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.

6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-9 Earthquake retrofit schedule, Sps = 1.0, two story. Sheet S3.1-4.
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EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.2 High Seismic) TWO-STORY
Length Each of Two Braced Wall Sectiqns Required NumEer (;ft ':E(;l:;]dgt;(r)i%ce:& r:nv?/(;tm_sir?; Aneliers
2 Aleng Each PerimsterWall e Assume Distributed Along Length
E % Wood Structural Panels
> - Floor to Cripple Wall
% E Foundation Sill Anchors or
o z Cripple Wall Height Floor to Foundation Sill
L [ 4
e é upto 1'|1-1"to 2] 2'-1"to 4'-0" 4'-1" to 6'-0" 6'-1" to 7'-0" Type
= Total Area = | Without | Without | Without | With | Without | With | Without [ With Panel "E"
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Edge Type | Type | Type |1/2"2 |5/8"a | Type or Type
Feet downs | downs | downs | downs | downs | downs | downs | downs Nailing "A" | "B" [ "C" | Bolt | Bolt "D" "F" "G"
- up to 1600 218 2t iy L) 14.7 1007t 16.0' 1200 4" 8 12 [ L) 9 2l 20 26
il
§ 1601 to 2000 10.7" 10.7 13.3 10.7' 16.0' 12.0' 17.8 13.3' 4" 9 14 16 16 11 24 23 31
==
% g 2001 to 2400 12.0' 12.0' 14.7 13.3' 17.3' 13.3' 18.7' 14.7 4" 10 16 18 18 12 28 26 35
QO
= | 2401 to 3000 14.7' 14.7 16.0' 14.7 20.0' 14.7 20.0' 16.0' 4" 12 19 21 21 14 33 31 41
>
- 3001 to 4000 17.3' 18.7' 18.7" 18.7 22.7' 18.7" 24.0' 18.7' 4" 15 24 26 26 18 40 39 51
S up to 1600 93 10.7 12.0' 9.3 14.7 10.7' 16.0' 120 3 9 14 15 15 10 23 22 29
3 1601 to 2000 10.7' 12:0° jEke 10.7' 16.0' 1l ek 173 e o 10 16 18 17 12 27 26 34
>0
%é 2001 to 2400 10.7 12.0' 14.7' 120 17.3' 18.8 18.7 14.7 3" 12 18 20 20 14 31 29 39
~
§ 2401 to 3000 13 14.7 17.3' 13.3' 20.0' 16.0' 21.3' 16.0' 3" 14 22 24 24 16 36 35 46
hel
[
= | 3001 to 4000 16.0' 16.0' 20.0' 16.0' 22.7' 18.7' 24.0' 20.0' 3" 17 27 30 29 20 46 44 58
- up to 1600 9.3' 10.7' 13.3' 10.7" 16.0' 12.0' 16.0' 13.3' 2" 1 17 19 18 13 28 27 36
el
S | 1601 to 2000 10.7" 12.0' 14.7' 12.0' 17.3 18.53 18.7 14.7' 2" 13 20 22 22 15 34 32 42
23
% S | 2001 to 2400 12.0' 13.3' 16.0' 13.3' 18.7' 14.7' 20.0 16.0' 2" 15 23 25 25 17 38 37 49
1O
N
% 2401 to 3000 13.3' 14.7 18.7' 14.7' 21.3' 17.3' 21.3' 18.7' 2" 17 27 30 29 20 46 44 58
(]
T | 3001 to 4000 16.0' 17 21.3' 17.3' 24.0' 20.0' 25.3' 21.3' 2" 21 34 37 37 25 57 55 72
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,
without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

3. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.

4. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.

5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing
where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.

6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-10  Earthquake retrofit schedule, Sps = 1.2, two story. Sheet S3.1-5.
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EARTHQUAKE RETROFIT SCHEDULE (Sps= 1.5 Very High Seismic) TWO-STORY
Length Each of Two Braced Wall Sections Required Number c;ft E%%?dggﬂﬂqg% r;nv?/(;tl?ﬁ:g Anchots
a kilong Each PerimeterWiall Eina Assume Distributed Along Length
> 2
S © Wood Structural Panels Floor to Cripple Wall
% g Foundation Sill Anchors or
8 g Cripple Wall Height Floor to Foundation Sill
= =
o % upto1'|1-1"to 2' 2'-1"to 4'-0" 4'-1" to 6'-0" 6'-1" to 7'-0" Type
= Total Area = | Without | Without | Without | With | Without | With | Without | With Panel "E"
in Square Tie- Tie- Tie- Tie- Tie- Tie- Tie- Tie- Edge Type | Type | Type (1/2"2 |5/8"a | Type or Type
Feet downs | downs | downs | downs | downs | downs | downs | downs Nailing "A" | "B" [ "C" [ Bolt | Bolt "D" "F" "G"
c up to 1600 120 12.0' 14.7' 12.0' 173 120 18.7' ek 4" 10 15 17 17 11 26 25 32
Ke]
‘C':J 1601 to 2000 13.3' 13.3' 16.0' 13.3' 18.7 14.7 20.0' 16.0' 4" 11 18 20 19 13 30 29 38
=5
% g 2001 to 2400 14.7 16.0' s 16.0' 20 16.0' 22.7 et 4" 13 20 22 22 15 34 23 43
QO
= [ 2401 to 3000 18.7' 18.7' 20.0' 18.7 22.7 18.7' 24.0' 18.7' 4" 15 24 26 26 18 41 39 51
2
- 3001 to 4000 22.7 22.7 22.7 22.7 26.7' 24.0' 28.0' 24.0' 4" 19 30 33 33 22 50 48 64
S up to 1600 10.7' 12.0' 14.7' 10.7° 17.3 18.3 18.7' 14.7' 3 11 17 18 18 13 28 27 36
5 1601 to 2000 12.0' 188 16.0' 12.0" 18.7' 14.7 20.0' 16.0' 3" 13 20 22 22 15 33 32 42
>3
%é 2001 to 2400 13.3' 14.7 18.7 13.3' 21.3' 16.0' 22.7 17.3' 3" 14 23 25 25 17 38 37 48
o~
% 2401 to 3000 16.0' 17.3' 20.0' 16.0" 22.7 18.7' 24.0' 20.0' 3" 17 27 29 29 20 45 43 58
©
(7]
= | 3001 to 4000 20.0' 20.0' 2.7 20.0° 287 Z1.5 28.0° 22.7 3" 21 34 87 a7 25 &7 54 72
c up to 1600 12.0' 188 16.0 12.0' 18.7 14.7 20.0" 16.0' 2" 13 21 23 23 16 35 34 45
Ke]
S | 1601 to 2000 13.3 14.7' 17.3' 14.7 20.0' 16.0' 21.3' 17.3' 2" 16 25 27 27 19 42 40 53
23
% S | 2001 to 2400 14.7' 16.0' 20.0' 16.0' 22T il 24.0' 18.7' 2 18 28 31 31 21 48 46 61
&)
N
% 2401 to 3000 16.0' 18.7 21.3' 17.3' 24.0' 20.0 25.3' 21.3' 2" 21 34 37 37 25 57 55 72
(3]
T | 3001 to 4000 18.7' 21.3' 25.3' 20.0' 28.0' 24.0' 29.3' 25.3' 2" 27 42 46 46 31 71 68 90
Notes:

1. Anchor bolts and Connectors shown in the Earthquake Retrofit Schedule are the minimum required per wall line, placed within the length of strengthening where possible and spaced as equally along each wall line as
possible. Note that one additional anchor is required at the end of each braced wall panel per Sheet S4.

2. Tie-downs: If your foundation meets the criteria, you may choose the tie-down option to decrease the required length of strengthening. This may be required where the length of the wall without tie-downs specified in
this schedule is longer than can be accommodated by existing conditions. However, there is a level of uncertainty when dealing with existing foundations, therefore, where possible, longer lengths of strengthening,
without tie-downs, are preferred. (See Supplemental Technical Notes, Sheet S2 to verify the existing foundation is suitable and meets criteria.)

3. Connector Type "F" should be used as an alternative only if joists have blocking on both sides and where accessibility makes the use of Types "D" or "E" impractical.

4. Any of the connectors listed within a particular group and as shown on sheet S3 may be used for strengthening the particular condition.

5. This plan set was developed using the lowest listed manufacturer's capacity within a particular group. Cells marked "NG" on the applicable Earthquake Retrofit Schedule may be found to have an acceptable spacing
where an alternate connector is used. Any such substitution can only be made by a Registered Design Professional.

6. Foundation sill anchor types A, B, and C should not be used with cripple walls over 2 feet.

Figure 4.4-11  Earthquake retrofit schedule, Sps = 1.5, two story. Sheet S3.1-6.
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(N) Wood structural panel,
_— (E) Cripple stud A/ I where required. See Sheet D4
// ~ or D5 as applicable — (E) Exterior siding
A A o ,
v v __— (N) Foundation sill anchor bolt 1-1/2" to 2" from center of bolt to 3" min A
//// and steel plate washer‘ J/fedge Py e — 7ﬁp - () Cripple stud
See Earthquake Retrofit f—éﬂ Relocate to center of foundation | ¥
Schedule (Sheet $3.1) | sill where (E) reinforcing conflicts |
= e with placing (N) foundation sill . .
(E) Foundation sill s B anchor bolt = i i 0
S 1 E [ | 1.5 < . . _ ;&pprox&matelty 1 |
N k - from edges, typical
S~ (E) Jointin foundation sil = Y | T N N e | T
> i " | ~J
< 1 ~— (E) Reinforcing bar, if present N i i o __
s A | Do not drill through any (E) Align (E) Foundation sil
‘ "7+ (E) Concrete foundation reinforcing ~— (N) 2x4 or wider blocking at each
g (shape may vary) TOP VIEW stud bay with plywood or OSB
(E) Concrete foundation
ELEVATION SIDE VIEW (shape may vary)
ANCHOR THROUGH FOUNDATION SILL ONLY
Detail applies where (E) foundation sill is the same width as the (E) cripple studs
(E) Cripple stud
A A
— (N) Foundation sill anchor bolt —— (N) Wood structural panel, vV ¥ /(N) 2x4 or wider blocking between
// and plate washer AN L - where required. See Sheet D4 /// i
s § 3 . cripple studs
A A See Earthquake Retrofit or D5 as applicable P Nail to foundation sill with (4) 10d nails
V 4 Schedule (Sheet S3.1) U/' 1-1/2" to 2" from center of bolt to - or (3) 3" screws per block, staggered
(E) Cripple stud T-éﬁ edge of foundation sil H U U I 1-4/2" min. Predril (N) blocking to
__——(N) 2x blocking May be shifted if (E) rei i = - - \\ prevent splitting. , N
T See Detail 3/D1 I conflicts with placing (N) foundation b e : Y —,NO[E: Where 8d @ 2'on center na.lllng
U - 1 1 sill anchor bolt 3 g ! ° s is required per Earthquake Retrofit
~ . BS Schedule (Sheet S3.1), provide (6) 10d
IR () Foundation sil = ) (|  Malsor(f)3tsass
= ; 9 = — A | = Foundaton si
~—(E) Joint in f ion sil 4 X
“ N () Jointin foundation sil ) __>>—(E) Reinforcing bar, if present - A
Do not drill through any (E) \ "
A i ~——(E) Concrete foundation reinforcing ELEVATION zsg;ingae;evfaort;;\dauon
(shape may vary) \
“\— (E) Concrete foundation
ELEVATION SIDE VIEW (shape may vary)
ANCHOR THROUGH BLOCKING AND FOUNDATION SILL 3 NEW BLOCKING INSTALLATION FOR SHEATHING ATTACHMENT
Detail applies where (E) foundation sill is wider than the (E) cripple studs At each stud bay with sheathing
v Edge of (E) concrete ,— Edge of (E) concrete / Edge of (E) concrete
_ (N) Blocking, "y / 212" maxy, (N) Wood structural panel 2-1/2" max. (N) Wood structural panel
" where required 2-1/2" max. s See Detail 2/D4 See Detail 1/D4
24 A
v % rd T _~— (E) Foundation sill 77/\f’; /(N) 2x blocking T A\ e (N) 2x blocking
(N) Connector Type "A" / Width same as, or wider / See Detail 3/D1 See Detail 3/D1
// than, (E) cripple studs ) -~ (E)Foundation sl __—(E) Foundation sill or
- i
- — —— | an wan (N) 2x blocking at
I A | " _~—(N) Connector Type "A" or (N) Connector Type "A' embedded foundation sil
e~ eleq[ | "C" (shown dashed)
. 5 “— (E) Foundation sill
: / Gl ~—(N) Connector Type "A"
) ol - ‘ ™
= ~__ " = ~— (E) Embedded foundation
I [T (E) Concrete foundation (E) Concrete foundation il E) C { i
H [ g § A il | (E) Concrete foundation sill where occurs (shown
; (shape may vary) // (shape may vary) . JV/);?// (shape may vary) dashed)
Where "X" is greater = S~ ESEg eEi;:enrcr:'ae;evfaorl;;1dation
than 2-1/2", use
o i SIDE VIEW SIDE VIEW SIDE VIEW
ELEVATION Connector Type "C". Where no wood structural panel At (N) wood structural panel where At (N) wood structural panel where
is required (E) foundation sill is wider than (E) (E) foundation sill is same width as
cripple studs (E) cripple studs
FOUNDATION SILL CONNECTORS
Detail used where cripple wall studs are too short to allow drilling for new anchor bolts. Maximum cripple wall height 2-0".
Figure 4.4-12  Foundation sill to concrete foundation connection details. Sheet D1.
FEMA P-1100 4: Vulnerability-Based Assessment and Retrofit of 4-22
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(E) Wall framing
(E) End joist or (E) blocking

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

(E) Floor sheathing

T ™ {N) Connector Type "H" at
L 32" on center as required
v L byNote3.
| <

" (E) Floor joist
(direction may vary)

- (E) Foundation il

— (E) Concrete foundation
(shape may vary)

Notes:

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

2. Where (E) joists are parallel to the (E) foundation, install (N) 2x blocking at 4'-0"
on center in the first joist space perpendicular to the (E) floor joists.

3. Required where floor framing is suppored directly on the foundation sill and there
are cripple walls elsewhere that are greater than 4'-0" high.

——— (E) Wall framing

= -
8-1/2" max.
777,/ /-~ (E) Floor sheathing

,,///— (E) Floor joist

=V I

(E) Foundation sill

J X (N) 2« blocking at each end of (N) 3x
(N) 3x6 or 3x8

Attach to (E) joist with 4" screws at 6"

on center

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

(N) Anchor bolt and plate washer.

Use same quantity of anchors as required
for "Foundation Sill Anchorage”. See
Earthquake Retrofit Schedule (Sheet §3.1
(N) 3x6 or 4x6 ledger, length as required
to install connectors at 16" on center with
at least 8" from anchor to ends of ledger.
\— (N) "Peel and stick" flashing to separate
concrete and wood, typ.

(E) Concrete foundation

6" min.~
clearance to soil or use
preservative treated lumber

*See Anchor Bolts (Sheet S3) for
size and embedment.

_—(E) Wall framing
(E) End joist or (E) blocking

v (N) Connector Type "D" at (E) blocking or
Ve /Type "E" at (E) end joist Install with long leg
against blocking or joist

~— (E) Floor sheathing
/ L
-

(N) Connector Type "H" at 32"
on center as required by Note 2.

= (E) Floor joist
(direction may vary)

X :
:12—' Fo (N) 2x runner x 40" long
¢ 5] Fasten to (E) foundation sill with screws at 8" on
center, length as required to embed 1-1/2" min.
N\ into (E) sill. Pre-drill runner and sill plate for screws

~—(N) Connector Type "B"

N use in lieu of Detail 4/D1 where "x"is
o = \ greater than 2-1/2"

a A | (E) Concrete foundation

Notes:

1. Where (E) joists are parallel to the (E) foundation, install (N) 2x blocking at 4-0"
on center in the first joist space, perpendicular to the (E) floor joists

2. Required where floor framing is suppored directly on the foundation sill and there
are cripple walls elsewhere that are greater than 4'-0" high.

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

_——(E) Wall framing

(E) Floor sheathing

— (E) Foundation sill

E) Floor joist

.

o {N) Anchor bolt and plate washer.

Use same quantity of anchors as
required for "Foundation Sill
Anchorage". See Earthquake Retrofit
Schedule (Sheet 83.1.1)

{N) 2x6 ledger, length as required to
install connectors at 16" on center with
at least 8" from anchor to ends of ledger.

= (N) Connector Type "G"

o AN NS
6" min. -
clearance to soil or use
preservative treated lumber

*See Anchor Bolts (Sheet S3) for
size and embedment.

—(N) "Peel and stick" flashing to
separate concrete and wood, typ.
(Not required if preservative
threated lumber is used.)

—— (E) Wall framing
7 ~—— (E) End joist or (E) blocking

(E) Floor sheathing

_—(N) 2x blocking each joist bay
/ End-nail with (2) 16d nails through each
joist

(N) Connector Type "H" at 32"
= on center as required by Note 2.

_——(E) Foundation sill

————(E) Floor joist

= (N) Connector Type "G"
3" min.
1-1/2" ™ (N) 3x or 4x ledger
min. \

S~— (N) 1/2"2 anchor bolt and plate washer

clearance spaced at 16" on center

7777 tosoil or
use RN N (N) "Peel and stick” flashing to

preservative | separate concrete and wood, typ.

3 treated \ (Not required if preservative treated
lumber, 4 lumber is used.)

Notes: ~— (E) Concrete foundation

1. See Anchor Bolts (Sheet S3) for embedment.

2. Required where floor framing is suppored directly on the foundation sill and
there are cripple walls elsewhere that are greater than 4'-0" high.

_ (E) Wall framing

A — E) Blocki
o Vs (E) Blocking
// y ~—— (E) Floor sheathing
/ / (N) Blocking at (N) Connector where
v / / (E) blocking is not flush with face of
vy (E) foundation sill. Nailing per 5/D3

~— (N) Connector Type "H" at 32"
7 on center as required by Note 2.

— (E) Floor joist

— (N) Connector Type "G"

~— (E) Foundation sill

— (N) Connector Type "B"

.
YA - (E) Concrete foundation

™

Notes:

1. Offset connectors "G" and "B".

2. Required where floor framing is supported directly on the foundation sill and
there are cripple walls elsewhere that are greater than 4'-0" high

@ FLOOR FRAMING-TO-NEW LEDGER CONNECTION

@ FLOOR FRAMING-TO-NEW LEDGER CONNECTION

@ FLOOR FRAMING-TO-FOUNDATION SILL CONNECTION

Figure 4.4-13  Floor framing to foundation sill connection details. Sheet D2.
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— (N) Connector Type "E". Install with long

VT ) legagainst joist
(E) Wall framing —={ y
it (E) Floor sheathing
— ya L
(E)or (N) Endjoist—| |/ 1 7
/ \f
/ | =—(E) Floor joist
—y —t—
)
H oo
/ ‘ Install (N) 2x blocking at 4'-0" on center in
(E) Cripple / the first bay space if (E) blocking or cross-
wall top plate(s) ‘ bridging are not present
\
\
(E) Cripple ——=— |
stud [ (N) Wood structural panel,
Al where required

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) end joist
Install with long leg against block or joist

/ / (E) Floor sheathing

& Vd

(E) Wall framing —=—

(E)End joistor ——| ' | /. N
(E) blocking i

\ \

\ 4 (E) Floor joist
(E) Cripple —— \
wall top plate(s) “— Alternative:
(N) Connector Type "F" in lieu of
Types "D" or "E", but only where
blocking occurs on both sides of joists

I
|
|
|

|
(E) Cripple - |
stud }=—— (N) Wood structural panel, where required
4 Al See Sheet D4 or D5 for installation

FLOOR-TO-CRIPPLE WALL CONNECTION

P
(E) Wall framing —=—{
_~— (E) Floor sheathing
(E)Endjoist =],
| -
(N) 8" screw al [ S | AN
into (E) end = 7 ~— Install (N) 2 blocking at 40" on

joist / N/ center
(E) Cripple —
wall top plate(s)

/

L Alternative where (N) 6" screws can
not be installed into (E) end joist:
(N) 2x Nailer attached with 16d nails
at 3" on center and (N) Connector
Type "D"

(E) Cripple ——=| Install with long leg against nailer

stud

===

AN
“— (N) Wood structural panel, where required
See Sheet D4 or D5 for installation

FLOOR-TO-CRIPPLE WALL CONNECTION

AT PARALLEL JOISTS AT PERPENDICULAR JOISTS WHERE END JOIST IS NOT ACCESSIBLE
/— (E) Wall framing 7~ (N) Continuous 2x blocking
/ / End-nail with (2) 16d nails (20d for
A [ iists 1.374% t0 9" thi )
/ . . / joists 1-3/4" to 2" thick) through AN
(E) Balloon- N /V*(N)E‘Dﬁka or (E) floor joist o / each joist or toe-nail to joists with (E) Balloon-framed /
framed wall stud "\ / blocking / (2) 8d nails at each end wall stud \
E) Fire-blocking + i /~— (E) Floor sheathing /" (E) Floor sheathing E) Fire-blocking — < (E)Floor shesthing
™ / S - e
Ifnotpresent, | N / / i If not present, T
i:lslakl! (N)' 2x ’ H — 7 ‘/ T ) ibr:sla!! (N) 2x
locking top an / 1 (E) Floor foist | locking
bottom as shown A\ ‘ / ‘\ ‘ " :di)rec‘t)ig:lj‘r)r:z =——(E) End joist or \ - =
\ & y ) \ . »
\! oo vany) (E) blocking \
| | \& \ - — 1 (E) Floor joist
L. “ /\H s (direction may
\]H = (N) block ired f \ ~ van)
0CKIng as required for - . __ o
Condition where N *reverse block" nailing 7 | (E) Floor joist (E) Ledger or (E) floor joist
il A " " (E) Cripple wall \ \
joistis nailed to (N) 2x "reverse block" attached \_ . o .
i —— with 16d nails at 3" on center to top plate(s) | (N) Connector Type "G' / Aﬂach (N) bloa:kmg to (E) ledger or
5 joist with (2) 3" screws through
blocking or floor joist above " end
. (E) Cripple stud ——=—{ IR /. 1-1/2" thick joists,
" "\ (N) Wood structural panel. v - (N) Wood structural panel, == 3-1/2" or 4" screws through 1-5/8" to
See Sheet D4 or D5 for where required / \ 2" thick joists
installation, pre-nail to See Sheet D4 or D5 for (N) 3x6 blocking every stud — \
reverse block before installation bay at (N) wood structural — (N) Wood structural panel

installing

Note:
(N) blocking shall be installed snug tight with (3) 8d toe nails each end into
perpendicular members.

FLOOR-TO-CRIPPLE WALL CONNECTION

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

FLOOR-TO-CRIPPLE WALL CONNECTION

panel See Sheet D4 or D5 for
If fire-blocking (draft-stop) is installation

not present, install 4x blocking

to fill stud bays in lieu of 3x6

blocking

FLOOR-TO-CRIPPLE WALL CONNECTION

AT BALLOON-FRAMED WALLS

AT FLOOR OVERHANG

Figure 4.4-14  Floor framing to cripple wall connection details. Sheet D3.
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(E) Balloon- — (N) 2x blocking or (E) floor joist or
framed wall stud / blocking
/ z
) Fire-blocking // (E) Floor sheathing
If not present, \ /
install (N) 2x T
blocking top ‘ |/
\ |/
\ \f T
\ \ o
\ - (E) Floor joist
/} (direction may
\ vary)
Condition where / B \7 (N) Connector Type "G"
joist is nailed to L1
wall stud is similar ] -
[ (N) 2x ledger with (2) 3" screws to
.V

I (N) 3x6 blocking

(N) 3%6 blocking every stud —
bay at (N) wood structural

panel (N) Wood structural panel
If fire-blocking (draft-stop) is See ihjﬁl D4 or D5 for
not present, install 4x blocking installation

to fill stud bays in lieu of 3x6

blocking

@ FLOOR-TO-BALLOON FRAMED WALLS

(E) Balloon- \ (N) 2x blocking or floor joist
framed wall stud?\

(E) Fire-blocking (E) Floor sheathing
if present /
\\ / i

——+—(E) Floor joist
(direction may
vary)

Condition where /

joist is nailed to

wall stud is SW
(E) "Let-in"

(N) Connector Type "D"

\[ N
B un‘ 1

bb Sa— //\;
riobon (N) Wood structural panel
See Sheet D4 or D5 for
installation

@ FLOOR-TO-BALLOON FRAMED WALLS

(E) Wall framing
/ (E) End joist
TV (N) Connector Type "D"

/— (E) Floor sheathing

(E) Floor joist

(N) 2x blocking

| (N) 3x continuous top plate

__—(N) Wood structural panel, where
" required. See Sheet D4 or D5 for
| installation.

/ (E) Concrete foundation

_—— (E) Wall framing

o
- (E) End joist or (E) blocking
/ (E) Floor sheathing

|
|
)

(N) 4" long screw at 8" on center
or Connector Type "D" or "E" per
Earthquake Retrofit Schedule (Sheet $3.1)

H,
\
‘ __—(N) Wood structural panel, where
P' required. See Sheet D4 or D5 for
\ installation.

_—— (E) Concrete foundation

@ CRIPPLE WALL WITHOUT TOP PLATE

@ CRIPPLE WALL WITH SINGLE TOP PLATE

Figure 4.4-15  Floor framing to cripple wall connection details. Sheet D3.1.
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(E) Wall framing

(|

1. For strapping at top plate splices, see Details 1/D6 or 2/D6.

2. At crawlspace vents or similar cripple-wall blockouts, see Detail 3/D6.
3. Prior to installing wood structural panels, see Detail 4/D6 where pipes or conduits pass through cripple studs or top plates.
4. Wood structural panels may be installed vertically (face grain parallel to stud) or horizontally.

5. Provide 2x4 flat blocking at all horizontal panel edges.

SECTION

/\~ _——Joint at abutting wood structural panels
/:H’ (1/8" gap between panels) __——(E) Floor sheathing
] e J (E) End joist or =
F Provide all required nailing z = — () 2x4 or 2x6 cripple stud where (E) (E) blocking \ T | Note:
Provide additional 8d at — at uppertop plate stud s less than 1-3/4" thick. Fasten to ) \ l See Sheet D3 for floor framing to
12" on center at bottom I (E) stud with 16d nails at 4" on center, (E) Cripple wall — " cripple wall connections.
plate (where occurs) staggered to avoid splitting. top plate(s) \ (Framing may vary from condition
3 2 == N shown in this detail)
(N) 2-1/2" to 3" diameter —{- Ce Xy — \\\
vent holes at each bay g \— (E) Cripple wall top plate(s) _ *— (E) Floor joist
Place each hole over (N) H =
foundation sill anchor bolt £ (N) Wood structural panel. Fasten with 8d =2
for inspection. B nails at all panel edges at spacing % £ = (NI Waod sinictural panels
Note: When cripple wallis 5" 5 specified on the Earthquake Retrofit s %
less than 18" in height, £ Schedule (Sheet $3.1) and 12" on center S| E
only one vent hole is at intermediate supports :
ired at bott
EqiiciaLboton B T . (N) 2¢4 or wider ___——(E) Foundationsil
e N ) 3 =5 X blocking wi oncenter  grinple stud —
(E) Foundation sill ——_| _ I* N P % L X =ﬁ§ H where cripple walls are greater than o N
(N) Connector Type "A", mr \”\ M\ I”\ 440" 7
8", 0r"C" N ol L U] 1] (E) Cripple stud — (E) Concrete foundation
Minimum 1" clear
See Detail 4/D1 > [ " | | o (shape may vary)
above (N) Foundation sill anchor bolt
(use where anchor bolt £) foundation sill I Detail 1/D1 or Detail 2ID1
cannot be installed) (E) foundation sil r\’ ‘ \ See Detail _1/ or Detail 2/
\ where applicable 2
\
\ | 8'min. (8" mex. \\ Note:
ELEVATION =~ = () Concretle *—f = - Additional foundation sil anchor SECTION If(E) foundation sil s embedded in
Notes: SEE foundation ' at the end of each braced wall (E) footing, provide (N) blocking as
1. For strapping at top plate splices, see Details 1/D6 or 2/D6. SECTION line. shown in Detail 2/D4
2. At crawlspace vents or similar cripple-wall blockouts, see Detail 3/D6.
3. Prior to installing wood structural panels, see Detail 4/D6 where pipes or conduits pass through cripple studs or top plates.
4. Wood structural panels may be installed vertically (face grain parallel to stud) or horizontally.
5. Provide 2x4 flat blocking at all horizontal panel edges.
<1> FOUNDATION SILL SAME WIDTH AS CRIPPLE WALL
N ) A A . . T . (E) Wall framing
Provide additional & at 12" / —— Joint at abu"mng wood structural B _
- panels (1/8" gap between - _~— (E) Floor sheathing
on center at bottom plate | 2 panels) (E) End joistor —  f—| P
(where occurs) F—=——Provide all required nailing (E)blocking . “ Note:
at upper top plate —— (N) 2x4 or 2x6 cripple stud where (E) X J See Sheet D3 for floor framing t
(N) 2-1/2" to 3" diameter ! II stud is less than 1-3/4" thick. Fasten {E) C:":p(le)wa" M { c::ple \TJ:II con?\;c?igr:srammg °
; : o op plate(s; ;
vent holes at each bay ¢ I ; {0 (E) stud with 16d nails at 4" on pp R E— {Franting may vary from condiion
Place e_ach ho|e over (N) WY - < center, staggered to avoid splitting. — S (E) Floorjoist  shown in this detail)
foundation sill anchor bolt |- I SN *;., PoeE Y — —
for inspection : O N &O \ @ £ __—(N)Wood structural panel
Note: When cripple wall is Xt | ; g:i' A\ (E) Cripple wall top plate(s) % ® —A
less than 18" in height, only | [ E|l& £l € 3
one vent hole is required at ‘ ~|8 € . 3|2 (N Blocking,
q I [ [ E E i: ~~—(N) Wood structural panel. Fasten z H u where occurs
bottom Iy \ 8= with 8d nails at all panel edges at 5| &
i . N\ spacing specified on the S| & Install (N) 3
(N) Blocking required where : 5 -~ Install (N) 3x s (N)3x
£) foundation sillis wider N | Earthquake Retrofit Schedule ~ — P blocking between blockin
(E) foundation sill is wide: h 1 12" o
than (E) cripple stud { O | O (Sheet $3.1) and 12" on center at L (E) cripple studs
an ( )C. ppe scs A \ intermediate supports
See Detail 2/D1 —_—— '_i = .=ﬂl=_ (N) 2x4 or wider |~ ﬂ L
3 S - (N) 2« blocking with 84 @4" on cripple stud —1, __——(E) Foundation il
(E) Foundation sill — ! Il center where clri;:ple walls are ]
" Min 1" clear above greater than 4-0 (E) Cripple stud — — (E) Concrete foundation
(N) Connector Type "A", —=< i i (N) 2x blocking ="— (N) Foundation sill anchor bolt (shape may vary)
"B",0r"C" A See Detail 2/D1
SeeDetail 4/D1 \\ ™ Additional foundation sill anchor
(use wherq anchor bolt N I T at the end of each braced wall
cannot be installed) \\ n 18" max| line.
i ELEVATION b *— (E) Concrete %";1 > max o SECTION SECTION
Totes, SEE foundation Condition where (E)

foundation sill is
embedded in concrete

@ FOUNDATION SILL WIDER THAN CRIPPLE WALL

Figure 4.4-16  Wood structural panel installation without tie-downs. Sheet D4.
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*y/ I~ Y ] // I Note: T VT
(E) Wall framing See ‘Sheet D_3 or D3.1 for floor
framm_g to cripple wall connec_h_ons. (E) Wall framing
(Framing may vary from condition
. shown in this detail) .
(E) Floor joist or i ‘ /—(E) Floor sheathing
(E) blocking > = /
[ Provide all required na\li‘ng (E) End joist or ~.
) » RNIT at upper top plate \ (E) blocking \ ”
Provide additional 8d at 12" | . ] ! -
on center at bottom plate \ \ Ve (E) Top plate(s) =L_
(where occurs) ) = Y
< — \
B *— (E) Floor joist, or (E) or (N) blocking,
] \ see Sheet D3
(N) Wood structural panel. Fasten = (E) Top plate(s)
(N) 3x blocking. — with 8d nails at all panel edges at
See Note 7 \ spacing specified on the
N\ Earthquake Retrofit Schedule —
(Sheet $3.1) and 12" on center at (N) Wood structural panel
. intermediate supports —
R\ RARVRK AR} AARVRARN (VRN £
< T . < 0 s :_\ (N) 2x4 or 2x6 cripple stud. Fasten s
(N) 2-1/2" to 3" diameter —j -ﬂ '_ —* i_ —L =// to (E) stud with 16d nails at 4" on 2 X
vent holes at each bay N [ [ | center, staggered to avoid splitting. | - (E) Cripple stud
Place hole over each (N) A\ N N | N B 5 ]
foundation anchor bolt \ =
for inspection [ [ ofe E o —
< || | | _——(N) Tie-down with anchor E g % __——(N) Tie-down
1 ) | | See "Tie-down" table on Sheet S3 s 2 .\
(N) Blocking required where I N /" Tie-down may be installed on either o5 T—N
(E) foundation sill is wider |\ [ N side of double cripple studs 23
g]:: éi)xac.?‘z)f; P \ ! \\ I ﬂ\ > g (N fqundation sil!
\! ‘ | ‘ I (o] _ / blocking, as required
\ ———(N) Foundation sill anchor bolt o
LRARNN \C) ] { See Detail 1/D1 or 2/D1 /— (E) Foundation il
(E) Foundation sill ‘ 't I [ % | e - Last anchor may be located in end
\—‘:‘—, T Lﬂ'—| I_'ﬂ_ == =1 __‘T'—| I—,-K— 1 —l‘tﬂ I ﬁ’j} bay or bay adjacent to tie-down - (E) Reinforcing
T 1 1 3 bars, if present
T
| . (E) Concrete
B | £ foundation
) a Y IS p—
B U,
d, |
t
i TTT L T ||
= o+
| SEE | — (E) Reinforcing bars may or may not be 2" min—1
SECTION present. Do not drill through any (E) "W "W
reinforcement during the installation of
) . anchors
Notes: ELEVATION 8" min. SECTION SECTION
1. For strapping at top plate splices, see Details 1/D6 or 2/D6. 12" max (Foundation sill BLOCKING REQUIRED) (NO foundation sil BLOCKING
2. At crawlspace vents or similar cripple-wall blockouts, see Detail 3/D6. REQUIRED)
3. Prior to installing wood structural panels, see Detail 4/D6 where pipes or conduits pass through cripple studs or top plates.
4. "W" indicates the width of an existing foundation, or new foundation constructed in accordance with Detail 1/D7.
5. "D" indicates the depth of an existing foundation, or new foundation constructed in accordance with Detail 1/D7.
6. For existing foundations, see Supplemental Technical Notes, Sheet S2, Section R for additional requirements.
7. Wood structural panels may be installed vertically (face grain parallel to stud) or horizontally.
8. Provide 2x4 flat blocking at all horizontal panel edges.
@ TYPICAL INSTALLATION

Figure 4.4-17  Wood structural panel installation with tie-downs. Sheet D5.

FEMA P-1100 4: Vulnerability-Based Assessment and Retrofit of 4-27
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(N) Connector Type "S1" centered at —;
(E) upper top plate splice location

4

Install with (14) 8d nails each side of \\
the joint (28) total) \

1. Floor framing not shown for clarity.
2. In area of sheathing, install strap over sheathing.

3. Type S1 connector shall have a minimum manufacturer's

capacity of 725# (ASD).

@ TOP PLATE SPLICE AT EXISTING DOUBLE TOP PLATES

. s ¢ (N) Connector Type "S1" centered at —
L If top plate splice is less than 8'-0", install L (E) top plate splice location \
4 " Connector Type "$1" " Install with (9) 8d nails each side of \\ Jointin (E) top plat
| i " the joint (18 total) \ — Jointin (E) top plate
\ 1 Ve Joint in (E) upper top plate ‘ " IJO”“ ';‘ (€) In area of sheathing, install strap \ //
i | e ! OI:/g op over sheathing 5\ /
Y [/ P \/ l
C T ) 7 [T L . e <
( = N
\ \
\\ \— (E) Single
— (E) Double L cripple wall
- cripple wall < top plate
top plates
/\ ”,/ \\
/ / N\
/ N (N) Sheathing, where / \ )
(N) Sheathing, where 4 \L X required. See Detail *— (E) Cripple stud
required. See Detail 1/D5, (E) Cripple stud 1/D4 or 2/D4 for
1/D4 or 2/D4 for installation
installation (Panel not shown)
(Panel not shown) Notes:

Notes:

1. Floor framing not shown for clarity.

2. In area of sheathing, install strap over sheathing.

3. Type S1 connector shall have a minimum manufacturer's
capacity of 725# (ASD).

@ TOP PLATE SPLICE AT EXISTING SINGLE TOP PLATE

— Where (E) blocking is not ——

Ve present, install (N) 2x blocking

/ with (2) 16d nails at each end |
/ —(N)8dat4" on center \
/ /' atedges of sheathing \\ |
/) Voo
/ Voo
T :
A \“‘\Opening forvents, |* ;
| | utility blockouts, etc. |
Sl AT Ny
NS N ! \
| Opening for vents, / ‘ | ‘
. utility blockouts, etc./ |« i @
MOEEO VLA ; [\ AL VL VLB A A LR
o [] e . 7 . . . PR TES . .
L L
m / i
It / Il
L] L)
v 114" to 172"/ Y |
= radius cut, typ. o < =2

Notes:
1. Do not cover existing vents.

@ CUTOUT REQUIREMENTS IN BRACED PANELS

2. Increase wood structural panel length a distance equal to the length of blockout(s) or one stud bay width whichever is greater.
3. Type S1 connector shall have a minimum manufacturer's capacity of 725# (ASD).

) —(N) 16 gauge nail stop at all
(E) pipe or N / plate or stud notches
conduit \\ / install prior to attaching (E) Cripple wall
. /,/ sheathing - / top plate(s)
(E) Cripple wall 8 \x / /—Provide (N) strap "S1" where ‘F | / (N) Nail stop
top plate(s) \ \ // notch depth is greater than 2" I
LA L/ 2
| S T I R 5
7‘ I | ] - /
1
L/ Install (N) sheathing
‘\;T vV over the top of (N) nail
. e Q — stops
R See Sheet D4 or D5
i —— notch
(E) Cripple stud (E) Cripple —=
stud
v’A /* -V
2" max.
ELEVATION

SIDE VIEW ~ noteh

Note:
1. Floor framing not shown.

2. Type S1 connector shall have a minimum manufacturer's capacity of 725# (ASD).

Figure 4.4-18

@ ALLOWABLE NOTCHING AND REINFORCING FOR TOP PLATES AND STUDS

FEMA P-1100

Vent openings and top plate details. Sheet Dé6.

4: Vulnerability-Based Assessment and Retrofit of
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to wood structural panel
Anchor hole diameter shall be 1/16"
larger than anchor diameter

1-1/2" to 2" from center of anchor bolt\

+T
|
|
|
|

(N) or (E) Cripple stud

= (N) Wood structural panel, where required

|
|

#T — (N) Foundation sill and anchor bolt and plate washer
|

If possible, (N} sill should be same
width as cripple studs 5 | Note: "J" bolts may be used as an alternative
<
5 |
:\ _——(N) #4 continuous rebar
|
£ \{ _——(N)#4 at 24" on center, alternate hooks
S| E
g| E B (N) Concrete foundation
ol SIE
i — (E) Soil

Not to exceed 48" high

£ [
— (N) #4 continuous rebar at 16" on center
*{ (2 minimum)
~~— Roughened cold joint where footing and
/ | stemwall are poured separately

where soil height is unbalanced

Footing Depth

Footing
Thickness

Foundation Dimensions:
‘ One-story
Footing Depth: 12" min.
Footing Thickness: 10" min.

(N) #4 continuous rebar

Notes:

for sliding.

Footing Width: 12" min.

T
é Stemwall Thickness: 6" min.
3
@
equal Stemwall equal ° Two-story
Thickness N Footing Depth: 18" min.
Footing Thickness: 10" min.
Footing Width Footing Width: 15" min.
Stemwall Thickness: 8" min.
SECTION

1. Contact Building Official 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 Building Official.
5. The ground surface along the interior side of the foundation is permitted to 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 (3) #4 x 3'-6"
dowels. Embed dowels 8" minimum into the (E) foundation with adhesive. See General Notes, Section M.
7. A geotechnical report or modified foundation may be required at locations with expansive or liquefiable soils or sites with potential

,+T
\
|
\
\

1-1/2" to 2" from center of anchor bolt:

to edge of foundation sill S |
Anchor hole diameter shall be 1/16"
larger than anchor diameter

If possible, (N) sill should be same
width as cripple studs

6" min
7" min.
embedment

Not to exceed 48" high
where soil height is unbalanced
Footing Depth

\
|

%T — (N) Foundation sill and anchor bolt and plate washer
‘ / Note: "J" bolts may be used as an alternative

« =

————(N) #4 continuous rebar. Provide (2) #4 at 16"

(N) or (E) Cripple stud

(N) Wood structural panel, where required

_——(N) #4 continuous rebar

—(N) #4 at 24" on center

(N) Concrete foundation

on center at footing depth greater than 18".

/() Soi

(N) #4 continuous rebar
Footing Width

SECTION

Notes:
1. Contact Building Official 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 Building Official.
5. Where (N) foundations are placed adjacent to (E) foundations, connect (N) and (E) foundations with (3) #4 x 3'-6"

dowels. Embed dowels 8" minimum into the (E) foundation with adhesive. See General Notes, Section M.
6. A geotechnical report or modified foundation may be required at locations with expansive or liquefiable soils or sites with

potential for sliding.

Foundation Dimensions:
One-story

Footing Depth: 12" min.
Footing Width: 12" min.

3" clear min.—~

Two-story
Footing Depth: 18" min.
Footing Width: 15" min.

@ CONCRETE FOUNDATION FOR SECTION REPLACEMENT - OPTION 1

@ CONCRETE FOUNDATION FOR SECTION REPLACEMENT - OPTION 2

Figure 4.4-19

Foundation replacement details. Sheet D7.

FEMA P-1100
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