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Reinforced Soil Retaining Wall Design
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Segmental Retaining Wall Design Calculations per NCMA

Wall Geometry
Height Backslope Dead Load Live Load Distance to Slope Wal below grade attoe
H = 7670 B := 12.0ldeg qq := O0psf q) := Olpsf Z:= 1.0t Hepyp = 67
Soil Properties
Reinforced Soil Retained Soil Drainage Fill Foundation Soil Pullout
(Internal) (External) N = 1100pcf ~p 1= 1200pcf C =07
i = 1100pcf e = 1200pcf g = 32deg op = 26eg
&; = 32[deg &, = 26[deg cg 1= 0.0psf
Cysi = 0.8 Cyse := 1.0
Segmental Unit Properties
Height Length Width Setback Center of Gravity Batter
H,:=80n L,:=18Gn W, :=120h A, = 100 G, := 60n {A“j
W .= atan| —
Infiled Unit Weight Hy
M i 1200pet Hinge Height

(i: |: (Wu_Gu)
Hy, = iff tan(w) = 0, H,| 2———

Internal Interface Friction Angle
2
8; i= —[d; 8; = 21.33[deg [Eq. 3-17]
3

Internal Active Earth Pressure

External Interface Friction Ange

8¢ 1= if( 4 > e, be, ) [Eq. 3-16]

External Active Earth Pressure

2 2
Ka: = cos(d)1 + w) : Ka, := COS(¢e + w) :
cos(w)zlibos(w - 6i) 1+ Sm(d)l i l) 1n(¢1 B) cos(w)zﬁios(w - Se) 1+ sm(d)e ’ e) 1n((¢e B))
cos(w - 61) [dos(w + 3) cos(w - 66) [dos(w + 3)
[Eq. 3-11] [Eq. 3-11]

Orientation of Critical Internal Failure Surface

ai:m{-tan(q)i—@) JTtan(®; - 8] fran( s - )+cot(¢i+w))[g1+tan(ai—w)mot(¢i+w))}+¢i [Fq. 3-14]

1+ tan(ﬁi - w)[ﬁtan(d)i - B) + cot(d)i + w))

Orientation of Critical External Failure Surface

o= ata'{—tan( ) \/tan [@tan( ) + cot(dJe + w))[@l + tan(6 - w) Ebot(d)e + w)q vo. [Eq. 3-14]

B e oen E o)

1
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External Stability Analysis

Sliding
Given
T [T (L - W, - Z)Han(B) Fan(w) | i T
cdsequ[{(L - W, -2) + prr——— + LG ... Ban( o)
1 (L—WH—Z)Ean(B)Bian(w)}ma
_+3me[ﬁL_W“_Z) (L-w,-2)+ I - tan( B) an(w) "o
[T (L - W, - Z) Gan(B) Ban(w) | i
Caseagfi(L - W, - 2) + + LG ... fan( by)
. B 1 — tan(3) flan(w) |
i | L-W,-2) man(B)l__ﬁan(u)):|
5B W 2L W, - 2) e e )|
[E (L—Wu—Z)I__ﬂan(B)Bian(w):|
CaseerL + | qqi(L - W, - 2) + T + LG ... Ban dbg)
| (L—Wu—Z) [an( 3) [Han( w)
+—FAL- W, -Z)p(L- W, -2) + :||__tlan 8)
L5 = i 2 1 — tan(3) lan(w) ]
1 (L - W, - Z) Han(B) Han(w) 2
—Ka B JH +| (L - W, -2) + Ban(B) | Ros(3— w) | -
2 1 — tan(3) Han(w)
(L - W, - Z) Fan(B) Han(w)
+ (qd + ql) Ka['H + {(L -W, - Z) + | tan(B) B :|Eian( B):| Eios(ée - w)
Overturning leiding = Find(L) leiding = 4.407 ft I
Given
[(Lmem) [EmL + Hman(w)):|:|
| (L - W, - Z) fan(B) Han(w) )
=B gL - W, -Z) (L - W, - 2) + fan(B) || Hian(w) + W, + Z +—({L - W, - 2)
2 1 — tan(3) Han(w) 3
, [(L Wo-2) (L—Wu—Z)I__tlan(B)I__ﬂan(u)):|
+(L-w,-2Z) +
) %(L_W ) (L—Wu—Z)IIian(ﬁ)L_ﬂan(w)} ! 1 - tan(B) fan(w) © Hikn(e) +
o= ad ° 1 - tan(B) fan(w) 2

(L - W, - Z) Ban(B) Han(w)

1 — tan(3) Han(w)
(L - W, - Z) Fan(B) Fan(w)

1 — tan(3) flan(w)

1
|:E[KaeB{e[ﬁH +(L-w,-2)+

+ (gq+ q1) Ka, H{(L—Wu—z)+

Lovertuming -= F ind(L)

Lyliding

A= max| | Loyerturning

0.7(H

Based on Overturning and Sliding: L= 6.0t (Roundupl)

2
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Eccentricity

L''=L- Wu -7 [Flg 2-1 0] [Eq 5'1]

=
n
N
N

L- W, - Z)fan(B)a
L ) an(B)an() = 0109R [Fig.210] [Eq.52]
1 — tan(3) lan(w)

Lg:=L'+L" Lg = 4.109ft [Fig. 2-10]  [Eq. 53]
h := Lg[fan(3) h=0.873ft [Fig. 210]  [Eq. 54]
Wi = L&;H [Eq. 5-15]
Xy 1= %EGL + Hlfan(w)) [Eq. 5-19]
Wyg 1= éﬁumﬂ -2)h [Eq. 5-16]
X, = Hlfan(w) + W, + %mg +7Z [Eq. 5-20]
Z+1Lg
X = + [(H + h)fan(w)] + W, Xqp = 4.623 ft [Eq. 5-21]

Actual Heigth of wall:

H, := (H + h) = 8.543 1t

i

Earth Pressures:

. —_— 1 2 -
PSH = [Emae@emH + h) EOS((SC (JJ):| |PSH - 1459939@14 [Eq 5'6]

1
Yy :=—[H +h) Y, = 2.848 ft [Eq. 59]
3
Pyst = (qq + @) Ka [OH + h)Bos(8, - w) [Eq. 58]
1
Yq:=—[H+h) Yq= 42721t [Eq. 5-10]
2
PD{+PD{WXLWXL[ﬁL)XL
WX —— | = ~Zl-q _=
sHEs T BgHtq ™ Wi A 7 L R SR/ S [Eq. 5-25]
&= e =0.2578 ft
Wi + Wig+ Qd[@L@)
Check 8= if(e < 0,0.075L,¢) e = 0.258 ft
B:=L-23 B = 5.484 ft [Eq. 5-24]

Surcharge is applied over: (L'+L") =4.109ft

3
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Bearing Capacity

— I:Wri +Wig+ (qd + ql) L'+ L"):|

o -
‘1) 2
Ng = tan(45llleg + Tfj Exp(ﬁﬁian(de)) [Fig. 4-5]
N = if ¢ = 0,5.14, (Ng = 1) @ot{ o) ] [Fig. 4]
N =2 o) Fa.+3
1
Quit == c¢N¢ +EBff[BDN'\{ + ’YfDHemeNq |Qult =5079.185 @Sq [Eq. 4-20]
Q
a
Internal Stability
Reinforcement Properties
Geogrid Design Data
Backfill Soil Type := (gravel)
1 2 3 4 5 6 7 8 9 Geogrid Number
Type = (411 834 1199 1336 2004 2508 3011 3873 7914) GNI:=2 GN2:=2

T
inter = (1145 1145 1145 1145 1145 1145 0)

T
slope = (38 38 38 38 38 38 0)

mach = (4540 4540 4540 4540 4540 4540 0)x:=4..1 xisthe number of grids at the top of the wall of a different type

Ta = TypeGNlﬁblf Ta = 834@1 TaZ = TprGNz E)lf TaZ = 834[}1)1

acg .= intergn BIf  |acg = 11450l Nes = slopegnideg [N = 38Ldeg Vesmax -= Maxcgni PIf | Vegmax = 45400p1
A = interGNz E)lf A = 1145[}1)1 >‘CSZ = slopeGNz IIileg >‘CSZ = 38[(116 Vcsmaxz ‘= maxcgN?2 E)lf |VcsmaX2 = 4540@14

4
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Tension in Geogrid

Number of Grids:  Grig Spacing (ft):

# of grids for Depth of first

that spacing: grid (ft): Length of grids: L
n, =3 Spacingl := 2 n; =3 h; :=2.33 L;:=60 L,:=60 L, := ?
t

Spacing2 := 1.67 np:=0

Make all zero when using one geogrid

Note: make sure that the
elevations don't excide the height
ofthewall (H) H = 7.67 ft

top := length(E) p:=2..top

top =3
grids := length(E) n:=1.. top Li=1
2.33
E=[433 |ft
6.33 834
834
Joy =T Ty = . [pIf
834

T
T, = (834 834 834 834)[plf

E,_|+E
Dp::M D, := Ot

5 Dgrids+l =H

T
D =(0 3.33 533 7.67)ft

Total Applied Tensile Strength in the Geosynthetic reinf.:

rD(nﬂ)

an = J (’YiDD tqt+ qd) DKaiBos(éi - w) dD [Eq. 5-36]
D

T
Fg =(155.706 243.201 427.146 )0l

Safety factor:

T

a
T
FStenIl = v . FSten = (5.356 3.429 1.952)

g1’1

5
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Pullout Capacity
Anchorage Length of Geosynthetic
Lay := L, — W, —[(H +h) - E, |Ban(90Meg - o) +[(H + h) -~ E;|fan(w)  [Eq. 546]

T
La =(0.905 2.223 3.541)ft|

Note: If the anchorage length is less than 1ft then there is not enough embedment length and it has to be
increased. Note that in some cases it might just be the top two grids.

Average Depth of overburdenon Anchorage length

La,
dy 1= By + {(H - By) lan(900deg o) + —= = (2+ Hitan(w) - Au)} () [Eq. 547]

T
d =(2917 4724 6.531)ft

Anchorage Capacity
A, 1= 2[La,[T;({d, By + qq) Ban( ) [Eq. 545]

T
AC =(254.072 1010.654 2225.588)@14

T
Fo =(155.706 243.201 427.146 )0l

Safety Fact%'
AC
FS,, = - [Eq. 544]

g

T
FSpo =(1.632 4.156 5.21)

Internal Sliding

Reduced reinforcement length

ALy, = {(Em -E) Eém - tan(“’)ﬂ if ng>2 [Eq. 5-51]

1
Spacing]l [l —— — tan(w) | if ny =2
tan((xe)

0 if ng=1

T
AL =(0 1.707 1.707)ft|

Ly =L,-W,- AL, [Eq. 5-50]

n

T
L, =(5 3.293 3.293)ft

Length of sloping ground
(L‘S - Wu) [an( 8) Han(w)
Ly =L +-—0 -z [Eq. 553 & 552]
n n 1 — tan(3) flan(w)
6
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T
Ly =(4.109 2355 2.355)ft

Height of slope above crest of wall
h'y := L dan(B) [Eq. 5-54]

T
h' =(0.873 0.501 0.501) ft

Weight of reduced reinforced area

W'rin = L'SHEEnE}Yi [Eq. 5-55]

T
Wi = (1282 1568 2293)(plf

Weight of wedge beyond reinforced soil zone

Wig 1= %[Q(Lsﬁnm'n)) B; [Eq. 5-56]

T
Wig = (1974 64.84 64.84)0plf

Friction developed by weight

Ry = Cdsi[Eqd[QLsﬁ + Z) + Wy +Wig :|man(¢1) [Eq. 549]
n n n n

T
R =(739 816 1178)[plf

Shear capacity of facing elements

Vurl = min[vcsmax 18+ (if(En > Hy, Hy, En) E7\fuwvu) man(>‘cs)] [Eq. 4-25]

T
V, =(1363 1551 1738)0plf

Driving Forces

From retained soil

P, = B[Kaeafe[@En 1) eos(8, - w)} [Eq. 56]

T
P, = (205 467 933)0plf

From surcharge

Py = (qq + a) Ka {E, + 1) Ros(3, - w)  [Eq. 58]

T
Py =(0 0 0)(l

Factor of safety against internal sliding

Pa
n

=Ps +Py [Eq. 5-11]
n n

T
P, =(205 467 933)0plf

R‘S +VU.
FSy = ———— [Eq. 548]
n

(")

T
FSy =(10.244 5.072 3.126)

7
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Local Stability of Facing Units

Facing Connection Strength

TconnIl = min[vcsmaxnv des + (if(En > Hy, Hp, En) E7\fuwvu) man(xcsn)] [Eq. 5-59]

T
Teonn = (1363 1551 1738 )(plf

T
F FSeonn = (8.757 6.377 4.07)

Resistance to Bulging

Shear capacity at each geogrid layer

V. := min] Vegmay s + (if(Eq > Hy, Hy, By) G, (W, ) Ban (X )| [Eq. 4-25]

n

T
V, =(1363 1551 1738)0plf

Driving Force at each geogrid layer

n

P, = B[Kaiaﬁtﬁlan)zmos(éi - w)} +(aa + @) Kay ({E,) @os(5; - w) [Eq. 511]

T
P, =(76 263 563)[pli

Sum of tension in reinforcement layers above layer being considered

FSy, = —— [Eq. 561]

T
FS,. = (17.886 14.42 10.618)

Maximum unreinforced height of SRW units y=E; =233ft gy :=00psf

Moment equilibrium

Driving Moments
1
P S eols-)| s

8
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Py 1= (dg + ar) Ky ) Ros(3; - w) [Eq. 4-6]

P =P+ Py [Eq. 44]
Vg 47
vl = %@ [Eq. 4] SPESREE:
M|, := PY's + P [Y [Eq. 4-17] o = 59.210bf

Resisting Moments

2| = <
1
&}
2
©
foN
=

Wy = yB, Wy [Eq. 4-9] N
1
X'y, = G, + —y) Fan(w) [Eq. 4-16] 'w = 0.646 ft
2
M= WX, [Eq. 4-15] M = 180517 fipli
My Eq. 4-14
P e 4414
Factor of Safety against Shear failure 1363.447
1363.447 |
Vi, 1= agg + Wiy Han(X) (Eq. 425] 4
V'
FSg, i= —
s [Eq. 4-27]
17 RRA
Summary
Wal Height

Applied Bearing Stress

Grid Geogrid Tensile Geogrid  Anch. Anch. FS Grid FS FSInt FS FS
Elevation  Length Force Strength  Length Capacity ~ Tension Pullout Sliding Conn Bulging
(1.0) (1.5) (1.5) (1.5) (1.5)
Fg1’1 Ta1’1 ACII

E, = L, = plf - E - La, = plf - Fstenn - Fspon - Fssln - FSconnn - Fsscn -
2.33|ft 6|ft 156 834 0.9|ft 254 5.36 1.63 10.24 8.76 17.89
4.33 6 243 834 2.22 1011 3.43 4.16 5.07 6.38 14.42
6.33 6 427 834 3.54 2226 1.95 5.21 3.13 4.07 10.62

9
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Segmental Retaining Wall Design Calculations per NCMA

Wall Geometry
Height Backslope Dead Load Live Load Distance to Slope Wal below grade attoe
= 63300 B := 12.0ldeg qq := O0psf q) := Olpsf Z:= 1.0t Hepyp = 67
Soil Properties
Reinforced Soil Retained Soil Drainage Fill Foundation Soil Pullout
(Internal) (External) N = 1100pcf ~p 1= 1200pcf C =07
i = 1100pcf e = 1200pcf g = 32deg op = 26eg
&; = 32[deg &, = 26[deg cg 1= 0.0psf
Cysi = 0.8 Cyse := 1.0
Segmental Unit Properties
Height Length Width Setback Center of Gravity Batter
H,:=80n L,:=18Gn W, :=120h A, = 100 G, := 60n {A“j
W .= atan| —
Infiled Unit Weight Hy
M i 1200pet Hinge Height

(i: |: (Wu_Gu)
Hy, = iff tan(w) = 0, H,| 2———

Internal Interface Friction Angle
2
8; i= —[d; 8; = 21.33[deg [Eq. 3-17]
3

Internal Active Earth Pressure

External Interface Friction Ange

8¢ 1= if( 4 > e, be, ) [Eq. 3-16]

External Active Earth Pressure

2 2
Ka: = cos(d)1 + w) : Ka, := COS(¢e + w) :
cos(w)zlibos(w - 6i) 1+ Sm(d)l i l) 1n(¢1 B) cos(w)zﬁios(w - Se) 1+ sm(d)e ’ e) 1n((¢e B))
cos(w - 61) [dos(w + 3) cos(w - 66) [dos(w + 3)
[Eq. 3-11] [Eq. 3-11]

Orientation of Critical Internal Failure Surface

ai:m{-tan(q)i—@) JTtan(®; - 8] fran( s - )+cot(¢i+w))[g1+tan(ai—w)mot(¢i+w))}+¢i [Fq. 3-14]

1+ tan(ﬁi - w)[ﬁtan(d)i - B) + cot(d)i + w))

Orientation of Critical External Failure Surface

o= ata'{—tan( ) \/tan [@tan( ) + cot(dJe + w))[@l + tan(6 - w) Ebot(d)e + w)q vo. [Eq. 3-14]

B e oen E o)

1
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External Stability Analysis

Sliding
Given
T [T (L - W, - Z)Han(B) Fan(w) | i T
cdsequ[{(L - W, -2) + prr——— + LG ... Ban( o)
1 (L—WH—Z)Ean(B)Bian(w)}ma
_+3me[ﬁL_W“_Z) (L-w,-2)+ I - tan( B) an(w) "o
[T (L - W, - Z) Gan(B) Ban(w) | i
Caseagfi(L - W, - 2) + + LG ... fan( by)
. B 1 — tan(3) flan(w) |
i | L-W,-2) man(B)l__ﬁan(u)):|
5B W 2L W, - 2) e e )|
[E (L—Wu—Z)I__ﬂan(B)Bian(w):|
CaseerL + | qqi(L - W, - 2) + T + LG ... Ban dbg)
| (L—Wu—Z) [an( 3) [Han( w)
+—FAL- W, -Z)p(L- W, -2) + :||__tlan 8)
L5 = i 2 1 — tan(3) lan(w) ]
1 (L - W, - Z) Han(B) Han(w) 2
—Ka B JH +| (L - W, -2) + Ban(B) | Ros(3— w) | -
2 1 — tan(3) Han(w)
(L - W, - Z) Fan(B) Han(w)
+ (qd + ql) Ka['H + {(L -W, - Z) + | tan(B) B :|Eian( B):| Eios(ée - w)
Overturning leiding = Find(L) leiding =3.562ft I
Given
[(Lmem) [EmL + Hman(w)):|:|
| (L - W, - Z) fan(B) Han(w) )
=B gL - W, -Z) (L - W, - 2) + fan(B) || Hian(w) + W, + Z +—({L - W, - 2)
2 1 — tan(3) Han(w) 3
, [(L Wo-2) (L—Wu—Z)I__tlan(B)I__ﬂan(u)):|
+(L-w,-2Z) +
) %(L_W ) (L—Wu—Z)IIian(ﬁ)L_ﬂan(w)} ! 1 - tan(B) fan(w) © Hikn(e) +
o= ad ° 1 - tan(B) fan(w) 2

(L - W, - Z) Ban(B) Han(w)

1 — tan(3) Han(w)
(L - W, - Z) Fan(B) Fan(w)

1 — tan(3) flan(w)

1
|:E[KaeB{e[ﬁH +(L-w,-2)+

+ (gq+ q1) Ka, H{(L—Wu—z)+

Lovertuming -= F ind(L)

Lyliding

A= max| | Loyerturning

0.7(H

Based on Overturning and Sliding: L= 5.0 (Roundupl)

2
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Eccentricity

L'=L-W,-Z [Fig. 2-10]  [Eq. 5-1]

=
n
W
=

L- W, - Z)fan(B)a
L ) an(B)an() R [Fig.210] [Eq.52]
1 — tan(3) lan(w)

Ly=Li+L" = 3.082ft [Fig. 2-10]  [Eq. 53]
h:= Lglfan(B3) = 0.655 ft [Fig. 2-10]  [Eq. 54]
W, = LG;H W, = 3481.50pl [Eq. 5-15]

1
X, = EML + Han(w)) X, = 2.896 ft [Eq. 519]

1
W= EB“EL' -7yl Wyg = 72.0580plff  [Eq. 5-16]

@
1

2
Xy := Hifan(w) + W, + ;DLB +Z Xpp = 4846 fi [Eq. 5-20]

Z+L
W g
XQB =

+ [(H + h)Han(w)] + Wy [Eq. 5-21]

<
o
=
|
w
O
—
~
=g

Actual Heigth of wall:

H, := (H + h) = 6.985 1t

Earth Pressures:

Py = 9759150l  [Eq. 56]

I i

1 2
Py = [E[Kaeﬁfeml-l + ) T2os(8, - w)}

1
Y :=—[H +h) Y = 2.3281t [Eq. 59]
3
Pan = (aa + @) Ka 0t + ) Bos(3, - ) [Eq. 58]
1
Y= —{H +h) Yq = 34931t [Eq. 5-10]
2
PD{+PD{WXLWXL[ﬁL)XL
WX —— | = —-=|-q _=
sHEs T BgHtq ™ Wi A 7 L R SR/ S [Eq. 5-25]
&= e = 0.2043 ft
Wri + WrB + Qd[ﬁLB)
Check 8= if(e < 0,0.075L,¢) e = 0.204 ft
B:=L-2& B = 4.591 ft [Eq. 5-24]

Surcharge is applied over: (L'+L") =3.082ft

3
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Bearing Capacity

— I:Wri +Wig+ (qd + ql) L'+ L"):|

0.
B
2
Ng:= tan(45llleg + %} @xp(ntan( o)) [Fig. 4-5]
N = if ¢ = 0,5.14, (Ng = 1) @ot{ o) ] [Fig. 4-5]
N., = 20N, + 1) an( ) [Fig. 4-5]

|Qult = 4407.374 msq [Eq. 4-20]

1
Quit = N, +EBff[BDN'\{ + ’YfDHemeNq

Qult

Fvearns = s 419

a

Internal Stability
Reinforcement Properties
Geogrid Design Data
Backfill Soil Type := (gravel)
1 2 3 4 5 6 7 8 9 Geogrid Number
Type = (411 834 1199 1336 2004 2508 3011 3873 7914) GNI:=2 GN2:=2

T
inter = (1145 1145 1145 1145 1145 1145 0)

T
slope = (38 38 38 38 38 38 0)

mach = (4540 4540 4540 4540 4540 4540 0)x:=4..1 xisthe number of grids at the top of the wall of a different type

Ta = TypeGNlﬁblf Ta = 834@1 TaZ = TprGNz E)lf TaZ = 834[}1)1

acg .= intergn BIf  |acg = 11450l Nes = slopegnideg [N = 38Ldeg Vesmax -= Maxcgni PIf | Vegmax = 45400p1
A = interGNz E)lf A = 1145[}1)1 >‘CSZ = slopeGNz IIileg >‘CSZ = 38[(116 Vcsmaxz ‘= maxcgN?2 E)lf |VcsmaX2 = 4540@14

4
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Tension in Geogrid

Number of Grids:  Grig Spacing (ft):

# of grids for Depth of first

that spacing: grid (ft): Length of grids: L
n, =3 Spacingl := 2 ny =2 h; :=2.33 L;:=50 L,:=50 L= ?
t

Spacing2 := 1.33 n =1

Make all zero when using one geogrid

Note: make sure that the
elevations don't excide the height
ofthewall (H) H = 6.33 ft

top := length(E) p:=2..top

top =3
grids := length(E) n:=1.. top Li=1
2.33
E=[433 |ft
5.66 834
834
Joy =T Ty = . [pIf
834

T
T, = (834 834 834 834)[plf

E,_|+E
Dp::M D, := Ot

5 Dgrids+l =H

T
D =(0 3.33 4.995 6.33)ft|

Total Applied Tensile Strength in the Geosynthetic reinf.:

rD(nﬂ)

an = J (’YiDD tqt+ qd) DKaiBos(éi - w) dD [Eq. 5-36]
D

T
Fg = (155706 194.633 212.293 )0plf

Safety factor:

T

a
T
FStenIl = v . FSten = (5.356 4.285 3.929)

g1’1

5
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Pullout Capacity
Anchorage Length of Geosynthetic
Lay := L, — W, —[(H +h) - E, |Ban(90Meg - o) +[(H + h) -~ E;|fan(w)  [Eq. 546]

T
La =(0.932 225 3.127) ft

Note: If the anchorage length is less than 1ft then there is not enough embedment length and it has to be
increased. Note that in some cases it might just be the top two grids.

Average Depth of overburdenon Anchorage length

La,
dy 1= By + {(H - By) lan(900deg o) + —= = (2+ Hitan(w) - Au)} () [Eq. 547]

T
d =(2.733 4539 5.741)ft

Anchorage Capacity
A, 1= 2[La,[T;({d, By + qq) Ban( ) [Eq. 545]

T
AC =(245.088 982.928 1727.341 )[pl{

T
Fo =(155.706 194.633 212.293)0plf

Safety Fact%'
AC
FS,, = - [Eq. 544]

g

T
FSpo =(1.574 5.05 8.137)

Internal Sliding

Reduced reinforcement length

ALy, = {(Em -E) Eém - tan(“’)ﬂ if ng>2 [Eq. 5-51]

1
Spacing]l [l —— — tan(w) | if ny =2
tan((xe)

0 if ng=1

T
AL =(0 1.707 1.135)ft|

Ly =L,-W,- AL, [Eq. 5-50]

n

T
L, = (4 2293 2.865)ft

Length of sloping ground
(L‘S - Wu) [an( 8) Han(w)
Ly =L +-—0 -z [Eq. 553 & 552]
n n 1 — tan(3) flan(w)
6
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T
Lgg =(3.082 1328 1915)ft

Height of slope above crest of wall
h'y := L dan(B) [Eq. 5-54]

T
h' =(0.655 0.282 0.407) ft

Weight of reduced reinforced area

W'rin = L'snEEan [Eq. 5-55]

T
Wi = (1025 1092 1783 )(plf

Weight of wedge beyond reinforced soil zone

Wig 1= %[Q(Lsﬁnm'n)) B; [Eq. 5-56]

T
Wig = (111.04 20.61 42.89)0plf

Friction developed by weight

Ry = Cdsi[Eqd[QLsﬁ + Z) + Wy +Wig :|man(¢1) [Eq. 549]
n n n n

T
R = (568 556 913)[plf

Shear capacity of facing elements

Vurl = min[vcsmax 18+ (if(En > Hy, Hy, En) E7\fuwvu) man(>‘cs)] [Eq. 4-25]

T
V, =(1363 1551 1676)0plf

Driving Forces

From retained soil

P, = B[Kaeafe[@En 1) eos(8, - w)} [Eq. 56]

T
P, = (178 425 736)0plf

From surcharge

Py = (qq + a) Ka {E, + 1) Ros(3, - w)  [Eq. 58]

T
Py =(0 0 0)(l

Factor of safety against internal sliding

Pa
n

=Ps +Py [Eq. 5-11]
n n

T
P, = (178 425 736)0plf

R‘S +VU.
FSy = ———— [Eq. 548]
n

(")

T
FSy = (10.837 4.952 3.516)

7
brutus 6.33.xmcd



9/8/2022

Local Stability of Facing Units

Facing Connection Strength

TconnIl = min[vcsmaxnv des + (if(En > Hy, Hp, En) E7\fuwvu) man(xcsn)] [Eq. 5-59]

T
Teonn = (1363 1551 1676 )(plf

T
F FSeomn = (8.757 7.969 7.893)

Resistance to Bulging

Shear capacity at each geogrid layer

V. := min] Vegmay s + (if(Eq > Hy, Hy, By) G, (W, ) Ban (X )| [Eq. 4-25]

n

T
V, =(1363 1551 1676)0plf

Driving Force at each geogrid layer

n

P, = B[Kaiaﬁtﬁlan)zmos(éi - w)} +(aa + @) Kay ({E,) @os(5; - w) [Eq. 511]

T
P, =(76 263 450)[plf

Sum of tension in reinforcement layers above layer being considered

FSy, = —— [Eq. 561]

T
FS,. = (17.886 14.42 16.842)

Maximum unreinforced height of SRW units y=E; =233ft gy :=00psf

Moment equilibrium

Driving Moments
1
P S eols-)| s

8
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Py 1= (dg + ar) Ky ) Ros(3; - w) [Eq. 4-6]

P =P+ Py [Eq. 44]
Vg 47
vl = %@ [Eq. 4] SPESREE:
M|, := PY's + P [Y [Eq. 4-17] o = 59.210bf

Resisting Moments

< E <
1
&}
2
©
foN
=

Wiy 1= yB Wy [Eq. 4-9] w
1
Xwi=Gy+ —[(y) an(w) [Eq. 4-16] 'w = 0.646 ft
2
M, = Wi, X, [Eq. 4-15] M = 180517 fipli
M,

Ml

o

Factor of Safety against Shear failure 1363.447
1363.447 |
Vi, 1= agg + Wiy Han(X) (Eq. 425] 4
\%
FSy, :=—
Ssh o [Eq. 4-27]
17 RRA
Summary
Wal Height

Applied Bearing Stress

Grid Geogrid Tensile Geogrid  Anch. Anch. FS Grid FS FSInt FS FS
Elevation  Length Force Strength  Length Capacity ~ Tension Pullout Sliding Conn Bulging
(1.0) (1.5) (1.5) (1.5) (1.5)
Fg1’1 Ta1’1 ACII

E, = L, = plf - E - La, = plf - Fstenn - Fspon - Fssln - FSconnn - Fsscn -
2.33|ft 5|ft 156 834 0.93|ft 245 5.36 1.57 10.84 8.76 17.89
4.33 5 195 834 2.25 983 4.28 5.05 4.95 7.97 14.42
5.66 5 212 834 3.13 1727 3.93 8.14 3.52 7.89 16.84
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