
artment of Building Safety 
REV. 081710 ~ 

FOUNOATIONS 

7 feet ·1 inches 

~ feel 

8 feel g inches 

'} reel 4 inches 

HEIGHT OF 
UNBALANCED 

BACKFILL" 

4 feel (or less) 
5 feel 

(, feel g inches 

4 reel (or less) 
.5 feel 
(, feel 

7 fee! 4 inches 

4 feel (or less) 
.5 feel 

,.. -+­
I 
I 

i 
6 reel 
71;'el 
8 Ieet 

4 ICcL (or less) 
5 Ieet 
() feel 
7leeL 

8 reel 8 inches 

4 feel (or less) 
5 leeI 

6 feel 
7 feel 
8 feel 

l) keL 4 illches 

#4 aL 48" o.c, 

#5 at 48" lLC. 

#6 at 4/(,' o.c. 
#() ai. 40" D.C. 

#6,J[ 24" o.c. 
#6 at J(," o.c. 

4 feet (or Icss) 
5 teet 
6 feel 
7 feel 
~ fcc I. 

l) feeL 
10 fCCI 

#4 at 48" D.C. 

#4 at 48" o.c. 
#4 aL 48" D.C. 

1/5 a: 48" D.C. 

j l 6 aL 48" o.c, 

116 at 40" o.c. i 
._#~3!:...32'~.<J:,,:_L 

#4 at 48" o.c, 
#4 at 48" o.c. 
#5 at 48" o.c. 
#6 al 48" o.c. 
#6 at :;2'" o.c. 
#6 a124" OC. 

#6 at 16" o.c. 

#4 a148" o.C. 
#5 at 48" o.c. 
#6 .u 48" o.C. 

#6 al 32" o.c. 
#6 i.l! 24" o.c. 
-1/6 at 16" o.c. 
#6 at J6" D.C. 

For 51: inch::= _1.5 ....J- unn. I 1"001 -:-: 304.g rnm, I pound per square foot per foot =0.157 kPn/mm. 
a. Mort.u shall be-Type M or S awl masonry shall he laid in running bond. 
b. Altcrnativ...~ rcinton-ing bar ~izcs and spacings having an equivalent cross-sectional area or reinforcement per lineal foot of wall ~hal1 be permuted provided me 

spacing of the rcinforccntcnt docs not exceed 72 inches. 
c.	 Vertical rcintorccmcntshal) he Grade fiOminimum. Till: distance from the face of the soil side olthe wall to the center of'venical reinforcement shull be alle,L~15 

inch>.., ..... 
d. Soil ('la~ ..;e~ arc in ucr-ordancc with the Unified Suif Classification System and design lateral soil loads are for moist conditions without hydrostnfir prc!-.sure_ Refer 

to T"hiL' R-10S. I. 
e.	 Unbalanced haclcfilfheight is the difference in height between the exterior finish ground level and the Iower-ofthc Lopofthe concrete footing that supports the Ioun­

Ja(iol~ wall or the iuterior fini .sh ground level. Where an interior concrete slab-on-grade is provided and ir; in contact with the interior surlacc of the foundation wall, 
mea-urcrncnt 0[" the unbalnnccd hachlill height from the exterior finish ground level to the lop of the interior concrete ,.;;lab is permitted. 
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HEIGHT OF 
UNBALANCED 

eWAll HEIGHT BACKFlll 

.:Ifeel (or less) 
6 reel ~ inches ') feel
 

b feet 8 inches
 
4 teet (or less)
 

5 feet
7 reel 4 inches 

TABLE R404.1.1(3)
 
W-INCH FOUNDATION WALLS WITH REINFORCING
 I,.9

WHERE d> 6.75 INCHES'	 , : 
-'-'-"-1	 - -.- .... ..·-·-·-·--·----..·l :.j

L. MINIMUM VERTICAL REINFORCEMENT'" C
 

i -- -' ----;;;;; clas~es a~;I~ler soil load" (~f·per fool -;'e'ow gmde) .. ...... - .....

1·_·-'--- - ..-.~- ..- ..- .-.----- .. - ...-.~ .-"-... .. .-.. - _.'---. 
I GW, GP, SW and SP soils i GM, oc, SM, SM-SC and ML sons ! SC, MH, ~~l-Cl and inorganic CL sons. 
I .--~Q. -_. .....;.---~ ...-i 6°_ 

1
I	 '14 at 56" o.c. #4 at 56" o.c. i #4 ut 56" o.c.
i c: rr	 I 

'I 

i #4 at _,6 D.C. i #4 alS6" o.c, i #4 at 56" o.c.
 
i
 4'r. -'#":"4 aa.t _~66~: :,'.·cc..:......--T\!--' _ #5 at 56:'--,-,:c:_ #5 at 56" o.c. 

ofeel #4 at 56" o.c, 

7 ree.!..4 i'1.che-".... -i __J*±'!~:'i6~'.'2'c.._ -i 
4 feel (or less) 

5 feel 
6 feet 
7 feet 
S reel 

4 reel' (or less) 
5 feel 

~ feel 8 inches 6 feel
 
7 feci
 

8 feel 8 inches
 

4 feel (or tess) 

5 feet 
6 reel') red 4 iuchcs 
7 teet
 
8 feel
 

l) reel 4 inches
 

4 Ieet (or less) 
5 feet 
(] fed 

10 feel 7 feet 

8 r"d 
') feet 
10 feel 

l •
 
i #4 at 56" D.C. I

i 

I	 #4 at 56" O.C. 
#4 'II 56" o.c.' 
#4 at 56" o.c.! 

I #4 at 56" o.c, i 
..J #5 at 56" o.c. i
It-
t #-4at 56" o.c, i

I #4 at 56" o.c,
 
I #4 at 56" o.c,

i 4/4 at 56" o.c.
 

i	 #5 at 56:"0.~,-
i #4 al56" o.c,
i #4 at 56" o.c.
 

I #4 at 56" o.c,
 
#4 at 56" 0.(,
 

#5 at 56" o.c.
 

#4 at 56" o.c. 

#4 at 56" o.c. 
#4 a156" D.C. 

#5 at 56" o.c, 

#4 at 56" o.c. 
#4 at 56" o.c. 
#4 at 56" o.c. 
#5 at 56" o.c. 

#4 ae56" o.C. 

#4 'II 56" o.c. 
#5 at. 5(," o.c. 

#6 at 56" o.c. 

#4 ut 56" O.c. 
#4 at 56" o.c, 
#5 at 56" o.c, 
#6 at 56" o.c. 

#6 a156" o.c, 

-#4 at 56" o.c, 
-114 at 56" o.c. 
#4 at 56" o.c, 
-115 at 56" o.c. 
#6 at 48" o.c. 

#4 at 56" o.c, 
#4 at 56" <J.C. 

#5 at 56" o.c, 
lt5 at 56" o.c. 
#6 'It 5(," <I.C. 

jj6 ill 48" o, c. 

#-4 at 56 N o.c. 
#4 at 56" o.c. 
#5 ut 56" o.c. 
#6 at 56" <J.C. 

#6 at 32" o.c. 

#4 at 56" o.c, 
iN al 56" o.c, 
#5 at 56" o.c, 
#6 at 56" o.c. 
#6 .u 40" o.c. 

#6 at 56" o.c... __..+ ....__ . #6 at 40" o.c. #6 at 24" o.c . ... _--~-

#4 at 56" o.c. #.j. al5C>" o.c, #4 al 56" O.C, 

#4 at 56" o.c, #4 al 56" o.c. #4 ut 56" o.c. 
#4 at 56" o.c, #5 at 56" o.c. #5 at 56" o.c. 
#5 at 56" o.c. 116 at 56" o.c. #(1 at 48" o.c, 
#5 at 56" o.c #6 at 48" o.c, #6 at 40" <J.C. 

#6 at 56" o.c. #6 at 4()" o.c. #6 at 24" o.c. 
#6 al 48" o.c. #6 "t 32" o.c. #6 at 24" D,C..__.......l_
 
-~._., --- ­ .,----­

fur Sf: I inch = :.5.4 nun. J I"oot:::::: 304.~ mm. I pound per square foot per loot == 0.157 kPiJfmnl. 
a. Mortar shall he Type M OJ" S nnd masonry shall be laid in running bond, 
b.	 i\llcrnaliVL' ldnl'ordng bar ~i/.c:-. anJ spacing» lw"jng an equivalent eros.... sectlonal nrca of reinforcement per lineal fool of \,\".111 _..,h'11I be permitted provided the 

,";ll;Icing ()1"l!IC rciuforccmcut docx not cxceed 72 inches. 

c. Vertical reinforcement ,..;h<.1l1 he Gratb6{)mlnlmuJ1l. The dl1:i III nee from the fnce ofrue soil siue of the W<l1l10 thcccnterof'vcrtical reinforcement shall be at least 6.75 
inchc s. 

d. Soil (.:las:-,e:-, arc ill accordance wuh the Unified Soil Classification System und desigu latcrat soil loads arc formo,st conditions WithOlH hydrostatic pressure. Refer 
[01"hlc R405. I. 

c.	 Unbalanced backfill height I::' the difference in height between the exterior finish ground level and the lower of the top otthe concrete footing-that supports the Ioun­
elation w,111 or the interior ftni:.h ground level. Where an interior concrete ~1()h-on-gradei,~provided ZlIlU i:-;- in contact witl: the interior surface ofthe rounduiion wall. 
mcasurcuicm or the unbalanced backfill height from the exterior finish ground fevello the lOPof the interior com-rete slab is permitted. 
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artment of Building Safety 
I REV. 081710 

FOUNDATIONS 

TABLE R404.1.1(4)
 
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCING
 

WHERE d > 8.75 INCHES·
--'-'1--- i	 MINIMUM VERTICAL REINFORCEMENT'" c J 
i .. -.-. .Soil classes andl~t~~~1soil load" (p~fJ)<" foot below grade) '-1 

! u~~~G~:Ng~D GW, GP, SW and SP soilsTGM, GC, SM, SM-SC and ML soils 
WALL HEIGHT I BACKFILL· 

'I' 

30 \ 45-----r- --~~-----. ---+---..._--~~~-_.. , -.---~-_. 

j #4' 7"'" - II #4 7?"4 feet (or less) i at ~ O.L . at - o.c. 
6 feet k inches r S feel #4 at 72" o.c. #4 at 72" o.c. 

,I 6 feet S inches I 114 at 72" o.c. ~i~~~-' JJ4 at 72" O.e. 

7 ket4 inches 

S feet 

S feet 8 inches 

9 fed .+ inches 

10 teet 

I, 

4 feet (or less) #4 at 72" o.c. #4 at 72" o.c. 
S feet ti4 at 72" O.C. i #4 at 72" o.c. 
6 feet #4 at 72" o.c. I #4 at 72" o.c. 

7 feet 4 inches I.. #4 at.~" o.e.. .+__ ... #S i't..~~jJ:c. 

4 feet (or less) 
5 feet 
() feet 

7 feet 
8 feet 

4 feel (or less)
 
5 feet
 
6 feet
 
7 feel
 

8 feet 8 inches
 

4 feet (or less)
 
5 feet
 
() feet
 
7 feet
 
8 feet
 

9 feet 4 inches
 

4 feet (Of Jess)
 

5 teet
 
6 feel
 
7 feet
 
S feel
 
y reel
 
10 feel
 

#4 at 72" o.c. 114at 72" o.c. 
#4 at 72" o.c. #4 at 72" o.c. 
#4 at 72" o.c. #4 at 72" o.c. 
#4 at 72" o.c. #S at 72" o.c. 
#5 at 72"!-,~_ .~~_#fi at 72"-~:.~_. 

#4 lit 72" o.c. /14 at 72" o.c.
 
#4 at 72" o.c. #4 at 72" o.c.
 
#4 .u 72" o.c. #4 at 72" o.c.
 
/14 at 72" o.c. #5 at 72" o.c.
 
#5 at 72" o.c.
 #7 at 72" o.c, 

/14 at 72" o.c. #4 at 72" o.c.
 
#4 at 72" o.C.
 #4 at 72" o.c.
 
#4 at 72" o.c. #5 at 72" o.c.
 
1/4 at 72" o.c. #5 at 72" o.c.
 
#5 at 72" o.c. #6 at 72" o.c.
 
#6 at 72" o.c. #6 at 48" o.c,
 

#4 at 72" o.c. #4 at 72" o.c. 
#4 nt 72" o.c, #4 at 72" o.c. 
#4 at 72" o.c. /15at 72" o.c. 
#4 at 72" o.c. #6 at 72" o.c, 
#S at 72" o.c. #6 at 72" o.c. 
#6 at 72" o.c. I #6 at Sf," o.c. 

_!6._atj:>4"o.c .J.._._. ~_;ll_40" o.~: ... i.•• _ 

SC, ML-CL and	 inorganic Cl SOiIS=---1I
, 

GO 
_._~ ... ~_._- ---------- ---~ 

#4 72"at 0·e. 
1

#4 at 72" o.c. I 
#5 at 7'2" D.C. I 
#4 at 72" o.e. 
#4 at 72" o.c. 
#5 at 72" o.c. I 
#6 at 72" o.c, .1 
114 "172" o.c, I
 
#4 at 72" o.c.
 
#5 at 72" o.c,
 
#6 at 72" o.c. J
 

#6 at 64" o.c. _ .
 

#4 ut 72" o.c.
 

#4 at 72" o.c.
 
#5 at 72" o.c,
 
#6 at 72" O.C
 

#6 at4S" o.c,
 

1M at 72" o.c.
 
#4 at 72" o.c,
 
#5 at 72" o.c.
 
#6 at 72" o.c.
 
#6 at 56" o.c.
 
#6 at 40" o.c,
 

#4 at 72" o.C. 
#4 al 72" o.c. 
#5 at 72" o.c, 
#6 at 72" o.c. 
#6 at 48" o.c, 
#f, at 40" o.c, 
#6 at :>2" o.c. 

For Sl: 1 inch 25/1 nun. J foot = .304.:) rnm. I pound per square fool per foot =0.157 kPa/mrn.-;c 

n. Mortar shall he: 'I~'rc M Dr S and masonry ::-ohall be laid in funning bond. 
h.	 Alternative reinforcing bar SiLCS and ~pacillgs having an cquivaleut cross-sectionat area of reinforcement per lineQI foot of waif ~hall he pet-mitred provided the 

spacillg of the reinforcement do~s uot exceed 72 inches. 
c.	 VerIIL'i.I1 reinforcement :-.11,111 be Grade 60 minim lim. The distance from the face ofthe soil side ofthe wall to the ccntcr of vcrticul reinforcement ~hall be at lcast S.75 

inches.-d. Soil dm,:-.es arc in accordance with the Unified Soil Cla~~ificalioll System and Jesign laieral soil loads are for moist condiuons without hydrostatic prcs-arre. Refe1 
[0 ·",hle R40:i. I 

1
c Unbalanced o.dL'kriH height is the differenccin height between the exteriorfinish ground level and the lowctof'thc top of the concrete footing lh<.lt supports the louu­

elation \t·~111 or the intcrror Iinivh ground levels. Where an interior concrete slab-on-grade is provided and in contact with the interiorsurface olthc foundation wall. 
measurement nf the unbalanced bavkfi!l height is permitted to be measured from the exterior finish ground level to the top of the interiorconcrete slub b permitted. 
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artment of Building Safety 

[ REV. 081710 

MAXIMUM 
WAll 

HEIGHT 
__(feet) . 

5 

6 

7 

9 

to 

TABLE R404.1.1 (5) 
CONCRETE FOUNDATION WALLS", ;,J." 

MINIMUM VERTICAL REINFORCEMENT_S~?E' AN~ SPACIN~ e, e~f, I 

i _ _._ ~ ~...s-"~I_c1ass~~_arld desi~l1laie..a-,-!oil (pslper..f9-,,~<!e.r>tI1L "_ 

I GW, GP, SW and SP T GM, GC, SM, SM-SC and ML I SC, Ml-CL and inorganic CL 

UNBALANCED r ­ ___.~O__ __.L .~ . i__~_ 60 
BACKFILL

MAXIMUM 

HEIGHT" ,_	 Minimum wall thickness (inches) 

(f;t) I ;~=-r,' ;~+- ;~_.... Y,I-~~-=f-;+-~;~ ~;~-t-=:~~-l ;~ r;~ r-;~ r~~ 
51 PC Pc! PC -: pc--i;~' [-~C -r-l~-) PC T--~~---I i pet

T 1-- --;---+---- i---- ---f +-----+ ---- 1+ PC 1---\ PC 
4 i ~~+~~-I--;~-t ~~-+-;~-t-:~:- -i~~--t- :~-~:~~"1 :~ ..j-:~ :~ 
6

5 

- p~-l__~;~_±.;~(~-ly_c-J_~--;~~?C -r~~~-1-f>~-1~)~;i1- PC -T_.l>c-J
! 

PCr 

I! PC i PC i PC i PC i PC I PC i PC i PC 'pc PC I PC : PC 
i p; i pc-T ~'-\-~~-r-;cr~~f PC !'p~-I~~;4;T PC I-p~'--: PC5 

6 1- t>c;:_~=-~c--l PC 1~p~--1~5~,;;;'I-p~_-I __I'C 1-_ p~ F6@43"i#5@48,:r PO PC 

7 1#5@46"[ PC I PC j P<;: j'!!'~(Ql4:r:1#5@46"1 PC" ! __J'C_ j#6'stP.34"iff6@4ll": pc_ i PC 

4 ... _I pC.J. ]~__J.l'.C ._~ '-'~--f--.!'C----l- .pc .. Ll'<'=.J. _LC __~ Pf I PC I PC -. r PC 
5 1_ "c_ -J pcl- pc;:,_ :.£C_--t#4@38".~_Pc.~ __~_pc.L PC 1#c"_@~3"j pc;_ pc! PC 

!4t:,(q)3?~1 I'C!~ __Pc._f pc_+-!.~@3E!__J>c_l_ J>..C_ LPC i~~@37~'L#5([1143"~.p0, PC 

7 1#_5@4Q:'.j p.c:_~ 1~_i.Ec_l#6<gJ1T1I!S_@.-4LL..Y_<;: i__ rc lit()@3'r.:lt~(.")43°~ PC i 

.1'#6('!'43"1.#5 @:1:TL.J>~ ~~-+ 1'.<:"_ 1.#6 Ci!'}£L#6~.'±:.1" L..!'c. -t ..!.'~. ~()(g'2T (.:II.6@32" [#6 ("' 4 4'" 

4 i PC I PC i PC ' PC ! PC i PC ~ PC PC! PC ! PC ' PC 
, -1- +-----. I -- .---t- ----. +--. ._, r-- .-,.I­

5 I .pC; PC L ~__ I. ..IJ<::__J.#_4~.15" I FC::': PC , PC j!t5@40"\pc li 
pCPC_ iI , . t- ~ 1-1-­

(, !#4@34,,1 PU 1 PC I Pc._~#6@48"LJ>c ~pc , PC !#6@36"!#5~1)39"1 PC" PC 

7 i#S(4):Wj. PC + pc_; !'C-f'_6@34". :.!*~_Sif13?':+PC;: L pc_ !:!.6@3:r'f#6~"38':Jii5@J3T, __I'C~__ : 
~ 1#60)38~~'14t2(q14q_ I~C;::' ~ __Pc;:..._!#6@3D!6@38N_lit.s_@3_d _!,o-+'it6(!jl14"!_Jt7@3()':I#()~0J9"j#40~48"'~ 

~ #(J@34"-l-'tt9(ij>'±It\ __1'C 1 1'<.=. +~@26ni #7(g~4Ii#6@41 ''1-- PCC. .(.i!.6@ J~q#7(q13IJ#7(~'1:]"~it.~@~2.':.: 
4 _I «. -l _PC~ __ f'<::"__ I_f'C__!--'-'~~~-"-~!__PC_~ PC --i PC ,_pc I .l'C ' PC_~ 
5 i!'C+ PC J PC':" i J:'(:J#4.~33+ I)~:". i-I'C-~ PC_[#5(Ql 38,,_i_PI:; PC pc· 

6 1#5@48"1 PC' I PC I pc. 1#6@45"J PC i. PC i pc. i#6@34"i#5@3T! pc! pc, 

7 1~(~Ir!)~a--~--1--;~-T·PC~6(O~4-:: ~«!l~;T.ic J:=-'pZ__~~6(g);-o'~l~~)~)}5~l#~~;8'{~1'~~~ 
8 1#6@34N~#5@)38"L. PC! YC!_#6@3o"l#7@~Ti#6({D4r' PC j#6~1)22"j#7@)35"1#7(1i)48ni#6@45"h: 
9 r:t:t()_«(I)}£.i'!~@J:<_~4#4(ijl48"LIJ.c.-"--_~.2q_1I.~~37"_!#7(<jJ~lt1#4 @~s.:'~I_.J?R ~ #Q(a2 22j #7@]7"1-#.1(!jl.iT' i 
10 I#6@2s,:j #7 @4~:ljI6(a)4s:'L_pc:_.L..Q.l3.17 ~31 " L1I.7@4Q'1 #6_1i!'3~L _I!!3: J#6(~~2nl~?@:J()j#7 @3..s.:~: 

For SI: I inch ~ ::'5.4 rnm, \ fool ~ 304.8 mill. I pound per square toot ~ 0.0479kPa; I pound per square fUOI pCI' fOOL ~ 0.157 kPa/rnm. 
a. Soil c1a~sc:-. are in accnrdanct- with ihc United Soil Ctasxificntion System. Refer to Table R405.1 
h. Unruilaaccd bncktltl height i~ the difference in height of the exterior and interiorfinish ground levels. \V1Kfethere is an interior concrete slab. the unbalanced bad,-­

jill height shall ho measured trom the exterior finish ground level [0 the top uf the interior concrete slab. 
c.	 TIll' :-.il.c nnd spacil1g or vertical reinforcement shown in the table i:-based on the use of reinforcement with a minimum yield strength 01'60,000 psi. Vertical n-in­

Iorccmcnt with a rninimum yield stn-ugrh of 40J){)Opsi or 50,000 psi is permitted, provided the same size hal' is used <:111d the spacing shown in the table is reduced 
by lllulLiplyiJlg the 8jX1cing: hy O.G? or U.R.3, respectively. 

d. Vcrticn) reinforcement. when required. shall be placed nearest the inside race of the wall a distance d from the outside face (soli side) or the wall. The di:-.l;1nCC d is. 
equal to thl?wail thickness. L minus 1.25 inches plus one-hal lrhe bar diameter. db(d:= r- (1.25 +db/2). The reinforcement shall be placed within a tolerance of:': ~/3 
inch where d i .... It.'s.s than or equal to 8 inches, or ± II"). inch where d is greater than 8 inches. 

c.	 III lieu olthc reinforcement ShOW£l. smaller reinforcing bar sizes and closer spacings resulting in an equivalent cross-sectional urea of reinforcement per linear Ioot 
orwall are pcrmiucd. 

f.	 Concrete cover lor reinforcement measured from the inside face of the wall shaH not be less than 3/ 4 inch. Concrete cover for reinforcement measured from the out­
:-.klL fuce of the wall shal] 1101 be less than lill inches for No.5 bars. and smaller. and nor less than 2 inches for larger hal'S. 

C. The miniiuum thickness i:-; permitted to be 1educed 2 inches, provided the minimum specified compressive strength uf concrete .I;.', is 4.000 p:-.i. 
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