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Retaining Walls Bir¢ McDonald

RW1 (H=9.0")
A=1 Tw = .66 B:=6 T:=133 Hl:=.5 H:=190
ECP := .035 S = .008 Sur:= 0-H SoilWt:= .13

-

i

H
Vecp:= ——ECP  Vecp= 1418 Vsi= S-H

Vs =0,648 Vsur:= Sur-H Vsur =0
H H
Mot = Vecp-(? + HI + Tf) + Vs-(~2- + HI1 + Tf) + Vsur-(E + Tf + Hlj

Mot = 10.948
WF = (A + Tw+ BR(TF)15 + B-.15  Ww:= (H+ .5 + HI)-Tw-.15  Ws:= A-(H+ HI)-Soil Wt

Wi = 2.428 Ww = (099 Ws = 1.235
W= W+ Ww + Ws W =4.653
4
Mr:= Wf-(A—T?WiEl + WW-(B + :rzﬂj + W'S-(B + Tw + %) Mr = 24.409
FOS = —— FOS = 2.229
Mot
Mr - Mot . ) -
xbi= —— L0y =2.893 qmax:= 2 qmax=1.072  OKwith sesimic
w 3-xb

Siiding

Without Seismic

V= Vecp V=1418 Vgl := Wl_t Vsl = 1.241 KeyDepth := 1.0

(Tf + KeyDepth)2 3
2 1.5
2
KeyDepth K
Mukey := [Tf.g._iz_p__ + KeyDepth-.3- evDepth

Vpass 1= Vpass = 0.543 Vsl + Vpass = 1.784 OK

-KeyDepth- .66] -1.6 Mukey = 0.478
With Seismic

4
Vi= Veep+ Vs V =2.066 Vsl = W-T-z- Vsl =1.551 KeyDepth = 1.0

2
Tf + KeyDepth)® .3

Vpass ;= ( 2y pth) 1_2 Vpass = 0.679 Vsl + Vpass = 2,23 OK

2

KeyDepth KeyDepth
Mukey := LT&.}% + KeyDepth- 3- 22— P g o Depth- .66]-1.6 Mukey = 0.478
d:=4 As:= .2 a:= As-L a=0471
85.2.5.12

PhiMc := .9-A5-60-(d - g]% PhiMc = 3.388

Use: 1-0"x8"W key with #4v @ 12"

R1



Retaining Walls

Reinforcing

Wall
Bottom of Wal

H H H
Mu = 1.4-Vs-; + 1.6Vecp-§ + 1.6Vsur—

12
Spac

di=46 A=75

a= —)0}5—6—0— a= 1765
12-852.5

-3
2
PhiMg := As-60-.9-—-~*~5——

Spac:= 12 As:= A

PhiMc=17272 OK

3 feet above bottom of Wall
Hi=H-3

2

H3
Viecpi= ——-ECP V3ecp =063 V3s = $-H3?

Bird McDaonald

Mu = 10.886

Use: #634#5v @ 12"

V3s = 0288 V3sur:= Sur-H3 V3sur =1

Mu = 1.4-V3s--}§ + 1.6\/3&:(:]::-—1-—;-?i + 1.6V35ur-—1-—;3— Mu = 3.226
12
d:=6 A= 31 Spac:= 12 As:= A
Spac
As-
R
12..85.2.3

a
o-3)
PhiMc = As-60-.9-—12-—-2—- PhiMc = 7.861 OK
Footing
Bottom Bars

Mbu = 1.55-W-(B - xb) Mbu =22.41

d:=13 A= .44 Spac:= 12 Asi= A 2
Spac
ae 2380 03s
12..85:2.5

2
PhiMc = As-60-.9---i~£—- PhiMc = 24.715 OK

Use: #5v @ 12" ABV 3°-0"

Use: #6b@12" Hooked
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Retaining Walls Bird McDonald

RW2 (H=8.0") Outdoor Wall at Garage Entrance
A=1 Tw = .66 B:i=6 Tf:=133 Hl:=.5 H:= 9.0
ECP := .035 S:= .008 Sur:= .0-H Soilwt:= .13

2
Veep = J;——-ECP Vecp=1.418 Vsi= SH  Vs=0.648 Vsur:= SurH Vsur =0

H H H
Mot = Vecp-[? + Hl + Tf] + Vs{; + Hl + Tf) + Vsur-(—z- + Tf + Hlj

Mot = 10.948

Wf = (A+ Tw+ B)(Tf).15+B-.13 Ww:=(H+ .5+ HIl}Tw-.15 Ws:= A-(H+ H1)-SoilWt

Wf =2.308 Ww = 0.99 We = 1,235
W= Wf+ Ww+ Ws W =4.533
Mr = Wf-iLSW—LE)- + Ww-(B + %\E) + Ws-(B + Tw + i:—) Mr = 23.95
FOS i= — FOS = 2.188
Mot
xb 1= M~ Mot xb = 2.868 gmax := ¥ gmax = 1.054  OKwith sesimic
W 3.xb
Sliding
Without Seismic
V= Vecp V=1418  Vsl:= w-]‘—‘; Vsl = 1209  KeyDepth:= 1.0
Tf + KeyDepth)® .3
Vpass ;= ¢ zy pth) —1—5 Vpass = 0.543 Vsl + Vpass = 1.752  OK
2
Depth
Mukey i= LTf-..%-Ke—yzﬂ + KeyDepth-.3-§£)L]§PB-tEeryDepth-.66)-T.6 Mukey = 0.478
With Seismic

4
V= Vecp+ Vs V= 2.066 Vsl = W-1--2- Vsl = 1511 KeyDepth := 1.0

2
Tf + KeyDepth)® .3

Vpass 1= & ;y epth) = Vpass = 0.679 Vsl + Vpass=2.19  OK

e

KeyDepth KeyDepth
Mukey := LTf-.3--—93’-25?—- + KeyDepth-.3-—e’~'—;—p~—-KeyDepth-.66}- 1.6 Mukey = 0.478
60
d:=4 Ag:= 2 a:= As—m———— a=047]
85.2.5-12
i

PhiMe := .9-As-60-(d - %]—1—5 PhiMc = 3.388

Use: 1-0"x8"W key with #4v @ 12"
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Retaining Walls Bird McDonald

Reinforcing
Wall
Bottom of Wal
Mu = ].4-Vs-g + 1.6Vecp-§ + 1.6V5ur--§ Mu = 10.886
12
d:= 6 A= 75 Spac:= 12 Asi= A—
Spac
a= M a=1.765
12..85-2.5
[-3)
PhiMc ;= As-60-.9--—1—2—~— PhiMc = 17272 OK Use: #6&#5v @ 12"
3 feet above bottom of Wall
H3=H-3
H3’
Viecp = ——2—~-ECP Viecp = (.63 V3s = S.H3° V3s = 0.288 V3sur:= Sur-H3 V3sur=0
H3 H
Mu ;= l.4-V35-? + 1.6V3ecp-—3§- + 1.6V3sur-EZ§ Mu = 3.226
12
di=6 A= 31 Spac:= 12 Asi= A
Spac
As-60
8= —— a=10729
12..85.2.5
-
PhiMc = As-60-.9-T PhiMc = 7.861 oK Use: #5v@ 12" ABV3'-0"
Footing
Bottom Bars
Mbu := 1.55-W.(B — xb)  Mbu = 22.007
12
d=13 A= .44 Spac:= 12 As:= A——
As60 Spac
ai= —em— = 1035
12..85.2.5
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Retaining Walls Bird McDonald

RW3 (H=4'-0")
A=1.0 Tw:= 66 Bi=1 Tf =1 Hl:= .5 H:=4
ECP ;= .035 5:= .008 Sur:=0
Veopi= —'ECP  Vecp =028 Vsi= $H®  Vs=0128 Vsuri= SurH  Vsur=0

H H H
Mot = Vecp-(;— + H1 + Tf) + Vs-(; + H1 + Tf] + Vsur-[; + Tf + Hl)

Mot = 1.241
Wf = (A + Tw+ B)-Tf-.15 Ww:= (H+ .5 + Ht}Tw 15 Ws:= A-{H + H1)-.11
Wi =0.399 Ww = 0,495 Ws = 0,495
W= Wf + Ww + Ws W =1.389
Mr:= Wf-Q---!---—-F%Vz—--t—Eil + Ww-[B + %) + Ws-(B + Tw + —3) Mr = 2.258
FOS = “hit’_ FOS = 1.819
Mot
Mr - Mot 2-W
xbh = ——— xb = 0.732 Gmax (= —-—-- qmax = 1,265
W 3-xb
v v A4
Siding 1= ——P 2 Sliding = 0.294 FOS := FOS = 1.362
W Sliding
OK with sesimic
Reinforcing
H
Mu:= 1.6 Vs:— + Vecp-}—i + Vsut"—H Mu = 1.007
2 3 2
d:=4 A= 31 Spac = 1 As:= A-Spac
a= —AS—6?—- a=0.729
12-.85-2.5
[+-3)
PhiMc := As-ﬁo-.9.—1-2-—— PhiMc = 5.071 oK Use: #5v@12"
RwW4 (H=6'-0") Outdoor Wall at Garage Entrance
A= 1.0 Tw = .66 B:=25 Tf=1 Hl:= .35 H:=6

ECP = 035 S:= .008 Sur:=10

R5



Retaining Walls Bird McDonald

2
H
Vecp = —2—-ECP Veep = 0.63 Vsi= SHY  Vs=0288 Vsur:= SurH Vsur =0

H H H
Mot := Vecp-[—?,— + HI + Tf] + Vs-[—z— + Hl + Tf) + Vsur-(-—z- + Tf + Hl)

Mot = 3.501
WP = (A + Tw + B)-Tf-.15 Ww:= (H+ .5+ HI)}-Tw-.15  Ws:= A(H+ HD-.11
W = 0.624 W = 0.603 We - 0715
Wiz WE + Ww + Ws W = 2.032
Mr = Wf-(Asz‘LB) + Ww-(B . T?“’] + Ws-[B +Tw+ i}) Mr = 5.876
FOS = 2 FOS = 1678
Mot

Mr — Mot W

xbi= ——% xb=1.169 gmax = —— gmax = 1.159
W 3-xb
Sliding
Without Seismic
¥ = Vecp V =0.63 Vsli= W-—fﬂs* Vsl = 0.542 KeyDepth:= 1.0
- 2 l
Tf + KeyDepth)® .3
Vpass == & ;” cpth) = Vpass = 0.4 Vsl + Vpass = 0.942  OK
2
KeyDepth KeyD
Mukey := (Tf-.3--5}l-;-‘~’m + KeyDepth-.S-w-KeyDepth-.66]-1.6 Mukey = 0.398
With Seismic

4
V= Vecp+ Vs V=0518 Vsl = W-—i Vsl = 0.677 KeyDepth := 1.0

(Tf + KeyDepth)® .3

Vpass == 5 = Vpass = 0.5 Vsl + Vpass = 1.177  OK

-

KeyDepth KeyDepth
Mukey := {Tf-.}% + KeyDepth-.}izp—-KeyDepth- .66} 1.6 Mukey = 0.398
d:=4 As= 2 a= As--—w-é-g-——— a=10.471
8525412
1

PhiMc := .9-As-60-(d - —;—J—l—z PhiMc = 3.388

Use: 1-0"x8"W key with #4v @ 12"
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Retaining Wails Bird McDonald

Reinforcing

H H H
Mu:= 1.6} Vs— + Vecp-— + Vsur— Mu = 3,398

2 3 2
d=4 A=.3l Spac = 1 As:= A-Spac
a.= AS—GO a=0729

12-.85.2.5
[+-3)
PhiMc := As 60-.9-T PhiMe = 5.071 OK Use: #5v@12"
RW1 (H=3'-0")

A=1 Tw:= .66 B:= .66 Tf:= 1 Hi:= 35 H:=3

ECP := 035 S5:= .008 Sur:= 0

-

3 2

H
Vecp = ?-ECP Veep = 0.158 Vs:= 85-H Vs =0.072 Vsur:= SurH Vsur = 0

Mot := Vecp-(i—1 + Hi + Tfj + Vs-[g + H1 + Tf) + Vsur-[% + Tf + Hl]

Mot = 0.61
W = (A + Tw + B)-Tf-.15 Ww = (H+.5 + HI) Tw-.15 Ws = A-(H+ H1)-.11
Wf = 0.348 Ww = 0.396 We - 0,385
W= Wf + Ww+ Ws W=1.129
Mr = Wf—@ + WW-[B + %} + WS-(B + Tw+ %J Mr = 1.496
M
FOS = — FOS = 2.454
Mot
Mr - Mot 2.W
xb = Z- xb = 0.785 gqmax ;= —— qmax = 0.958
W 3-xb
v v
Sliding := P Y5 Sliding = 0.203  OK

Reinforcing

H H H
Mu := 1.6-(\/5--2— + VeCp-; + Vsur-;) Mu = 0.423

di=4 A= .31 Spac:=1 As = A-Spac
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Retaining Walls Bird McDonald

As-60

a=——m"— a=0729
12-.85-2.5
PhiM¢ := As-60-.9-—-~—1—2—— PhiMc = 5.071 OK Use: #5v@i2"

RwW2a (H=4'-0") With no toe

A=10 Tw:= .66 B:=125 T =1 Hl:= 5 H=4
ECP:= .035 S = 008 Sur:=0
H 2
Vecp = —2--ECP Vecp = 0.28 Vs:= S-H Vs =0.128 Vsur:= Sur-H Vsur =0

H
Mot := Vecp-(g + H1 + Tf) + Vs'[g + HI + Tf] + Vsur-[—z* + Tf + HIJ

Mot = 1.241
Wf = (A + Tw + B)-Tf-.15 Ww = (H+ .5+ H)-Tw-.15 Ws:= A(H + Hl)-.11
Wf = 0.474 Ww = 0.49
w = (.485 Ws = 0
W= WE + Ww + Ws W = 0.969
A+Tw+ B T A
Mr = ang-—zw——) + WW-(B + “—}J + WS-(B S Tw+ 3) Mr = 2.15
M
FOS == —— FOS = 1.732
Mot
Mr - Mot 2.W
xb = Zrore xb = 0.937 gmax 1= —— qmax = 0.689
W 3.xb
v v .
Sliding = ~——b S Sliding = 0.421 FOS 1= — FOS = 1.069
W Sliding

OK with sesimic

Reinforcing

H H
Mu = ].6-[\/5-“- + Veep— + ‘Vsur—E Mu = 1.007
2 3 2
d=4 A= 31 Spac:= 1 As:= A-Spac
a:= _As60 a=0729
12..85.2.5
PhiMe¢ := As-60-.9-———1—2—2—— PhiMc = 5.071 OK Use: #5v@1t2"
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Retaining Walis Bird McDonald

RWS5 {H=2'-6") Lower Wall at South Entrance

A

= .66 Tw:= .66 B:.=1.33 Tf .

Ii
=
I
th
=
il
)
N

ECP := 035 S:= .008 Sur:= HECP

H
Veep = ?-ECP Veep = 0,109 Vsi= S§.H

2

2 V=005 Vsur:= SurH Vsur = 0.2

H H
Mot = Vecp-(--gi + H! + Tf) + Vs-[; + H! + Tf) + Vsur‘(; + Tf + Hl)

Mot = 0.994
Wf = (A + Tw + B)-Tf-.15 Wwi= (H+ .5+ HI) Tw.15  Wsi= A(H+ HD)-.1]
Wf = 0.398 Ww = 0.346 We = 0218
W= Wf + Ww + Wg W = 0962
A+ T B
Mr = Wf-(—+-2‘1’-f—-~l + Ww-(B + %) + WS-(B + Tw + -?) Mr = 1.607
FOS = —= FOS = 1.616
Mot
Mr — Mot
xbi= R = 0.637 qmax = 2V qmax = 1.006
W 3-xb
Shiding
Without Seiemic Wi= 0
4
V= Vecp+ VsuV=0328 Vsl = W-—i—g Vsl =0 KeyDepth := 1
2
Tf + KeyDepth)> .3
Vpass i= < ;y epth) = Vpass = 0.4 Vsl + Vpass = 0.4 OK
L
KeyDepth KeyDepth
Mukey 1= (Tf-s-% + KeyDepth- .3-M—~-Key[)epth-.66}1.6 Mukey = 0.36
With Seismic
Vi=Vecp+ Vs + Vaur VvV =0378 Vsl = W-iiz- Vsl=0 KeyDepth := 1
2 .
Tf + KeyDepth)® .3
Vpass := (T0 + ;y cpth) —1—2- Vpass = 0.5 Vsi + Vpass = 0.5 OK
o
KeyDepth KeyDepth
Mukey = LTf- 3P KeyDepth-.3-M—--KeyDepth-.éé]-1.6 Mukey = 0.398
d=4 As:= 2 a:= /'ts-L a=0471
85.2.5.12

PhiMc := .9-As-60-(d - -3—]-:5 PhiMc = 3.388
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Retaining Walls Bird McDonald

Wall Reinforcing
H
Mu:= L.6 VS-E + Vecp-E + Vsur-— Mu = 0.683
2 3 2
d=4 A=.2 Spac:=1 As:= A-Spac
a:= _As60 a=0471
128525
(3]
PhiMc = As-60-.9-T PhiMc = 3.388 OK Use: #4v@12"

RWS6 (H=6'-0"") Upper Walil at South Entrance

A:=15 Tw = .66 B:=1.5 Tf =1 Hl:= .5 H=6
ECP = 035 S:= .008 Sur.= 0
H -
Vecp = ?-ECP Vecp = (.63 Vs:= SH°  Vs=0288 Vsur:= SurH Vsur =0

H H H
Mot := Vecp-(-:-;- + H1 + Tf) + Vs-(-z- + H1 + Tf) + Vsur-[; + Tf + Hl]

Mot = 3.501
Wi = (A + Tw+ B} Tf-.15 Wwi=(H+ .5+ HL)-Tw-.15 Ws:= A-(H+ Hl)-.11
Wf = 0.549 Ww = 0.693 Ws = 1.073
W= Wf + Ww + Ws W =2314
A
Mr = Wf-(—%w—m + Ww-(B - —T—z—”ij + Ws-[B +Tw + i;—j Mr = 5394
Mr
FOS = ——  FOS = 1.541
Mot OKw/Seismic

Mr - Mot 2. W

xb = Ao xb = 0.818 qmax = ——  gmax = 1.887
w 3-xb
Sliding
Without Seismic Wi=0
4
V= Vecp + Vsu 'V =0.63 Vsl = W-E Vsl=0 KeyDepth:= 1.5
2
Tf + KeyDepth)™ .
Vpass := ( eyDepth) ]—35 Vpass = 0.625 Vsl + Vpass = 0.625 OK
-
Mukey := (Tf-.}—@aﬂl—— + KeyDepth- .3-&)%@-KeyDepth-.66}l.6 Mukey = 1.075
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Retaining Walls Bird McDonald

With Seismic
V= Vecp+ Vs + Vsur  V=0.918 Vsl = W--i'-% Vsi=0 KeyDepth := 1.75

_ (Tf + KeyDepth)’ .3

Vpass := > e Vpass = 0.945 Vsl + Vpass =0.945 OK
2
KeyDepth KeyDepth
Mukey = (vas--—‘i}f-zep— + KeyDepth-.S-_u-KeyDepth-.66}1.6 Mukey = 1.584
o
d:=4 Agi= 2 a= As-——O—— a=0471
85-2.5-12

. . a 1 . _
PhiMc = .9-As-60-(d - EJI_Z PhiMc = 3.388 Use: 8'x1-9" Key wHSV@12"

Walt Reinfarcing
Mu = 1.6- Vs-—Ii + V:::(:p'H + Vsulr-E Mu = 3.398
2 3 2
di=4 A= 31 Spac:= 1 As:= A-Spac
As 60
= 3= 0729
12-.85-2.5
3

PhiMc = As-60-.9-T- PhiMc = 5.071 OK Use: #5v@12"
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