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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
=901t B :=0.0-deg qq = 0-psf qp := 50-psf Z:=1.0-ft Hemp = .67-ft
Soil Properties

Reinforced Soil Retained Soil Drainage Fill Foundation Soil Pullout
(Internal) (External) ~g = 110-pef ~g = 120-pef C; =07
7 = 110-pcf Ye = 120-pcf (g = 32-deg g = 26-deg
& = 32-deg & == 26-deg —Ey—
Cysi = 0.8 Cge = 1.0

Segmental Unit Properties
Height Length Width

Setback Center of Gravity Batter
Hy:=8in L;:=18in W, = 12-in A = 1.0-in Gy = 6-in A,
v w := atan| —
Infiled Unit Weight Hy
3= 120-pef Hinge Height

o =025 )

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

Internal Active Earth Pressure

External Interface Friction Ange

8¢ = if{ ¢ > Pe, G, ) [Eq. 3-16]

External Active Earth Pressure
cos(d)i + w)z
Ka; :=

Ko o cos(d)e + w)z

2 e 2
5 sin(; + ;) -sin(¢; - B) 5 sin e + 8,)-sin( (. — B))
cos(w) ~c0s(w— 51)- 1+ cos(w) -cos(w - Be)~ 1+
cos(w - 6i)-cos(w +3) cos(w - 66)-cos(w +3)
[Eq. 3-11] Ka; = 0.228 [Eq. 3-11]

Ka, = 0.292

Orientation of Critical Internal Failure Surface

'{—tan +\/ tan tan(d)1 B) + cot(d)i + w))-(l + tan(éi - w)~cot(d)i + w)):| [Eq. 3-14]
Q; := ata + &

1+ tan(éi — w)-(tan(d; - B) + cot(d; + w))

Orientation of Critical External Failure Surface

'{—tan +\/tan tan ¢ B) + cot(¢e+ w))~(1 + tan(ﬁe— w)-cot(¢e+ w))} [Eq. 3-14]
Q. = ata + O

1+ tan(ée— w)~(tan(¢e— B) + cot(¢e+ w))

1
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External Stability Analysis

Sliding
Given
T [ _( ) (L—Wu—Z)~tan(B)-tan(w)_ l ( ) T
Jggf{L=—W,—Z L~oH .. .
Case’| qd I u + | — tan(B)-tan(w) ] +LYe tan( d,
1 ( ) ( ) (L—Wu—Z)-tan(B)man(w)}
—~No(L=-W,-2)| (L-W,-Z :
_+ y el W VT () tan(w) an(®) |
T (L-W, - Z) tan(B)-tan(w) | i
Cse’| da- (L—Wu—Z) + +L~H ... ~tan(d)d)
. L 1 — tan(3)-tan(w) |
i ) (L - W, — Z)-tan(B)-tan(w)
_+?~{e-(L—Wu-z). (L-W,-2)+ S -tan(B) |
(L—Wu—Z)~tan(B)-tan(w)
Caser| e L+| ag| (L- Wy —2Z) + +L~H -tan( d)
1 — tan(3)-tan(w)
) (LW, —2)-tan(B)- tan(w)
+—~e (L= Wy=2)| (L-W,~2Z) + -tan(B)
15= i 2 1 — tan(3)-tan(w) ]
| (L - W, - Z)-tan(B)-tan(w) 2
—Kagve | H+ (L—Wu—Z)+ -tan(3) -cos(ée—w)
2 1 — tan(3)-tan(w)
( ) ( ) L - W, - Z)-tan(B)-tan(w) ( )
Ka. —W. — . .cos(s. —
+{qq+q)Kag| H+|(L-W,-Z) + | tan(B) an() tan(B3) |-cos{ 8, — w
Overturning leiding = Flnd(L) leiding =4.173ft I
Given
1
|:(L~76~H)-|:E-(L+H-tan(w)):|:|
1 (L - W, - Z)-tan(B)-tan(w) ’
+| =~ (L= Wy = Z)-| (L-W,-7Z) + tan(B) -|:[H-tan(w)+Wu+Z+—~(L—Wu—Z)J
2 1 — tan(3)-tan(w) 3
(L—Wu—Z)~tan(B)~tan(w)
{ (L—Wu—Z)~tan(B)~tan(w)} Zt (L—Wu—Z) i 1 — tan(3)-tan(w)
+qg] (L- Wy -7) + : +H-tan(w) +
90 = 1 — tan(3)-tan(w) 2

(L— W, —2)-tan(B)-tan(w)

|:i-Kae-~{e{H+ (L-W,-7)+ :|-tan(B)T~cos(66—w):|{%~ H+|(L-W,-7)+

1 — tan(3)-tan(w)
1
:|~tan( B):|~cos(6e— w):| E H+ |:(L— W, - Z) +

(L— Wu—Z)-tan(B)-tz

1 — tan(3)-tan(w)

L—Wu—Z)-tan(B)-tan(w) L—Wu—Z)-tan(

2
+(gq + a1)-Kag H{(L—Wu—z) +

1 — tan(@3)-tan(w) 1 —tan(@3)-ta
Loverturning = Find(L) |L0Venurning = 3.596 ft |
Lsliding
A= max) | Loverturming L =541t
0.6-H

Based on Overturning and Sliding: L= 65-ft (Roundupl)

2
Brutus 9.0.xmcd



Eccentricity

L'=L-W,-Z

(L -W, - Z)~tan( 3)-tan(w)
LN :: L” = 0 ft
1 — tan(3)-tan(w)

L' = 4.5-f
Lg=L'+L" Ly =451t
h = Lg-tan(B)
W, = LAjH W,; = 6435-plf
1
X, = 3~(L+H~tan(w)) X, = 3.813 ft
1
WTB = E"{I(L —Z)h WTB: Opl
2
X, = H-tan(w) +Wu+§-LB+Z X.p = 6.125 1t
7+ LB
Xqp = +[(H+h)-tan(w)] + W, Xqp = 4.875 ft

Actual Heigth of wall:

H := (H+h)

jasi
Il

©
=

S

Earth Pressures:

|1 2
Py = [E.Kae.f\{e(H +h) -cos(5e - w)} |PsH = 1341.299~p111

1
Y :=— (H+h) Y =3ft
3

I

PqH = (qd + ql)-Kae-(H + h)-cos(ée— w) gH = 124.194 -plf

1
Yq = 3~(H+h) Yq =451t
L L L
Py Yo+ PqH'Yq - Wiir| X — ; - WrB' Xrﬁ_ ; - qd'(LB)' XqB - ;
&= e=0.1497 ft

Wri + WrB +qq (LB)

Check 5= if(e £ 0,0.075L,¢) e=0.15ft

Surcharge is applied over:  (L'+ L") = 4.5 ft B=l-2e B=62011

3
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Bearing Capacity

_ [Wri + Wig+ (qq+ar)-(L'+ L")]

Qa: Q.= 1074.077-psf|
B

2
Ny = tan(45~deg + %j -exp('rr-tan( d)f)) [Fig. 4-5]
Ne = if op = 0,514, (Ng = 1)-cot( ) [Fig. 4-5]
N = 2:(Ng + 1)-tan( ) [Fig. 4-9]
Qup = o N, +%,A{f,B.NA{ 4 HemyNg [Quic = 5618.028-psf| [Eq. 4-20]
Qult

FSpearing = Q_ FSpearing = 5-231 [Eq. 4-19]

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) GNI1 := 4 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

T, := Typegn:-plf  |T, = 1336-plf T,y == Typegno - plf T, = 834-plf
acg = intergny-plf  |acg = 1145-plf Aes = slopegny-deg  [Ng = 38-deg Vesmax = Maxcgny P |Vegmax = 4540-plif

S
S.

a.g = intergny-plf |acgp = 1145-plf Nes2 = slopegnp-deg [Ny = 38-deg Vcsmax2 = maxcgny-plf |VcsmaX2 = 4540-p111

4
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Tension in Geogrid

# of grids for Depth of first
Number of Grids: ~ Grig Spacing (ft): that spacing: grid (ft):
n, =4 Spacingl := 2 n; =4 h; =233
Spacing2 := 1.67 ny:=0
Make all zero when using one geogrid
Note: make sure that the
elevations don't excide the height
ofthewall (H) H = 9t
top := length(E) p:=2..top top =4
grids := length(E) n:=1..top AIA:: 1. grids—1
2.33
. 433 o N
= LT
6.33 _ a
834 AI/@\‘_ T
8.33 834
T, =T T, = -plf
ARy a2 a 234 p
834
T
T, = (834 834 834 834)-p14
E,_ {+E
p-17"p
Dp = T Dl =0-ft Dgrids+l =H

T
D =(0 3.33 533 7.33 9)ft|

Total Applied Tensile Strength in the Geosynthetic reinf.:
D
r (n+1)

g '—J
" Jp

n

(A{i-D +q+ qd)-Kai~cos(Si - u)) dD [Eq. 5-36]

T
Fo =(171.232 232.15 329.191 349.22)-plf

Safety factor:
Ta
n

FStenn = =

&y

T
FSen = (4.871 3.593 2.533 2.388)

5
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Length of grids: L
Ly=65 L1,=65 L,:=—
ft

1336

1336

T, = -plf
1336
1336

6.5
6.5
6.5
6.5

ft
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Pullout Capacity
Anchorage Length of Geosynthetic

La, := L, — W, — [ (H + h) - E, |-tan(90-deg — o) + [(H + h) - E;]-tan(w)  [EQ. 5-46]

T
La = (1.571 2.749 3.927 5.105) ft

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

Average Depth of overburden on Anchorage length

L

a
d,=E,+ |:(H - En)-tan(90~deg - cxi) + T - (Z + H-tan(w) — Au):|~tan( B) [Eq. 547]

T
d =(233 433 633 8.33)ft|

Anchorage Capacity
AC, = 2-Lan~Ci~(dn-A{i + qd)-tan( d)i) [Eq. 5-49]

T
AC =(352.158 1145.377 2392.117 4092.378)-pld

T
Fo =(171.232 232.15 329.191 349.22)-plf

Safety Factor
—>
AC
FSpo = - [Eq. 544]

g

T
FSpo =1(2.057 4.934 7.267 11.719)

Internal Sliding

Reduced reinforcement length

1
ALy, = [(Em - El)(m - tan(‘*’)ﬂ if ng >2 [Eq. 551]

1
Spacingl-ft-| ——— —tan(w) | if ny =2
tan((xe)

0 if ng=1

T
AL = (0 1454 1454 1454)ft

Ly =L,— W, - AL, [Eq. 5-50]

n

T
Ly = (5.5 4.046 4.046 4.046)ft|

Length of sloping ground
(L'S - wu) -tan(3)- tan(w)
Ly =L +—0 -7 [Eq. 553 & 552
n n 1 — tan(3)-tan(w)

6
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T
Lyg =(4.5 3.046 3.046 3.046) ft

Height of slope above crest of wall
h'; = Lyg -tan(B) [Eq. 5-54]
n

T
h" =@ 0 0 0)ft

Weight of reduced reinforced area

Wi =L -Epni [Eq. 5-59]
n n

T
W'y = (1410 1927 2817 3708)-p1fi

Weight of wedge beyond reinforced soil zone

Wip = %-((Lsﬁnh'n))-’\{i [Eq. 5-56]

T
Wi =(0 0 0 0)-plf

Friction developed by weight
R'Sn = Cdsi'[qd'(Lan + Z) + W'rin + W'rﬁn]-tan( (1)1) [Eq 5'49]

T
Ry = (705 963 1408 1853)-p1fi

Shear capacity of facing elements

Vy = min Vogmax- ags + (if( By > Hiy, Hy, By) -y Wy)-tan( X |

T
V, =(1363 1551 1738 1895)-plf

Driving Forces

From retained soil

P, = [%Kae-’\{e-(En + h'n)2-cos(6e - w)} [Eq. 5-6]

n

T
P, = (90 310 664 1149)-p1fi

From surcharge

Pqn = (qd + ql)-Kae~(En + h'n)-cos(ée - w) [Eq. 58]

T
Py =(32 60 87 115)-plfi

Factor of safety against internal sliding

P, =P, +Pg [Eq. 5-11]
n n n

T
P, = (122 370 751 1264)-p1fi

R +V,
FSy =—0— [Eq. 548]
n

(P4

T
FSq =(16.945 6.792 4.191 2.966)

7
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Local Stability of Facing Units

Facing Connection Strength

Tconnn = min[vcsmaxn’ acsn + (if(En > Hy, Hy, En) N Wu)'tan( >‘csn):| [Eq. 559

T
Teonn = (1363 1551 1738 1895)-p1fi

FSconn =
n

T
FSeonn = (7.963 6.681 5.281 5.426)|

Resistance to Bulging

Shear capacity at each geogrid layer

Vy = min] Vg ags + (if{ Ey > Hy, Hy, Ey) -y, W) - tan( )| [Eq. 4-25]

n

T
V, =(1363 1551 1738 1895)-plf

Driving Force at each geogrid layer

P, = [%~Kai-’\{i~(En)2~cos(6i - w):| + (qd + ql)~Kai~(En)~cos(6i - w) [Eq. 5-11]

n

T
P, =(92 275 556 934)-plf

Sum of tension in reinforcement layers above layer being considered

n
Far1i= D Fy,
i=1

T
F =(0 171 403 733 1082)~p1f|

FSy, = [Eq. 561]

T
FS,. =(14.893 14.921 11.402 9.429)

Maximum unreinforced height of SRW units y=E =233ft g = 0-psf

Moment equilibrium

Driving Moments

1
va = [_Kal’Yl(Y)2COS(6I — L\)):| [Eq 4'5] P'S = 65854p1
2

8
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Py= (qd + ql)~Kai-(y)~cos(éi - w) [Eq. 4-6] P'g = 0-plf

Py = P+ Py [Eq. 44]
o
Y= %.y [Eq. 44
M= P Y+ Py Yy [Eq. 4-17]

Resisting Moments

W'y = vy Wy [Eq. 49] W', = 279.6-plf]
1
X'y = G, + 3 (y)-tan(w) [Eq. 4-16] X'y = 0.646 ft
M, = W' X'y, [Eq. 4-15] M, = 180.517 fu-pl
M,
FSy; = [Eq. 4-14] FS, = 3.529
'0
Factor of Safety against Shear failure 1363.447
1363.447 |
V' 1= agg + Wy tan( Xy (Eq, 425 2
V',
FSy, i=— FS
sh P [Eq. 4-27]
70 7NA
Summary
Wal Height H=9ft

Applied Bearing Stress

Grid Geogrid Tensile Geogrid  Anch. Anch. FS Grid FS FS Int FS FS
Elevation  Length Force Strength  Length Capacity  Tension Pullout Sliding Conn Bulging
(1.0) (1.5) (1.5) (1.5) (1.5)
= " A% FS FS FS FS FS
E, = L, = plf - plf - La, = pIf - tenIl = po, ~ slrl = conn  ~ e,
2.33|ft 6.5|ft 171 834 1.57|ft 352 4.87 2.06 16.94 7.96 14.89
4.33 6.5 232 834 2.75 1145 3.59 4.93 6.79 6.68 14.92
6.33 6.5 329 834 3.93 2392 2.53 7.27 4.19 5.28 11.4
8.33 6.5 349 834 5.11 4092 2.39 11.72 2.97 543 9.43
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
H,=T70ft B :=0.0-deg qq = 0-psf qp := 50-psf = 1.0-ft Hemp = .67-ft
Soil Properties

Reinforced Soil Retained Soil Drainage Fill Foundation Soil Pullout
(Internal) (External) ~g = 110-pef ~g = 120-pef C; =07
7 = 110-pcf Ye = 120-pcf (g i= 32-deg g = 26-deg
& == 32-deg & == 26-deg —y—
Cgsi = 0.8 Cgse = 1.0

Segmental Unit Properties
Height Length Width

Setback Center of Gravity Batter
Hy:=8in L;:=18in W, = 12-in A = 1.0-in G, = 6-in A,
v w = atan| —
Infiled Unit Weight Hy
3= 120-pef Hinge Height

o =02 )

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

Internal Active Earth Pressure

External Interface Friction Ange

8¢ = if{ ¢ > Pe, de. ) [Eq. 3-16]

External Active Earth Pressure

2 2
K = cos(d)1 + w) : Ko, = cos( b + w) :
5 sin ; + 8;)-sin(d; — B) 5 sin( d; + 8)-sin( (e — B))
cos(w) -cos(w - Si)~ 1+ cos(w) ~cos(w - Be)- 1+
cos(w - 6i)-cos(w +3) cos(w - 66)-cos(w +3)
[Eq. 3-11] [Eq. 3-11]

Orientation of Critical Internal Failure Surface

- ata{_tan(q)i ~B) +/{tan{d; — B))-{tan( s — B) + cot{ & + w))-(1 + tan(5; — w)-cot b + w))} o [Fq. 3-14]

1+ tan(8; — w)-(tan( ¢y — B) + cot( ; + w))

Orientation of Critical External Failure Surface

o= atav{—tan( ) \/tan tan ¢ B) + cot(d)e + w)).(l + tan(ée _ W)'COt(¢e n w))

[Eq. 3-14]
1+ tan(ée— w)'(tan(¢e— B) + COt(¢e+ w)) } o

o, = 49.572-deg

1
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External Stability Analysis

Sliding
Given
T [T (L—Wu—Z)-tan(B)-tan(w)_ i T
Case- qd~_(L ~W,-Z) + T +LAeH ... -tan( dp)
1 (L—Wu—Z)-tan(B)-tan(w)}
_"’E‘“fe’(L_Wu_Z)' (L_Wu_z)+ 1 — tan( B)-tan(w) -tan(3) |
T (L- W, - Z)-tan(B)-tan(w) | i
Case’| | (L - Wy - 2Z) + + Lo H ... -tan( dg)
. L 1 — tan(3)-tan(w) |
i ) (L-w,- Z)~tan(B)-tan(w):|
_"'E"‘{e'(L_Wu_Z)' (L_Wu_z)+ 1~ tan(B)-tan(w) -tan(3) |
{ (L—Wu—Z)-tan(B)-tan(w):|
Case’| L+ | ag| (L— Wy~ Z) + R —— + L. H -tan( &)
) (L- W, - Z)-tan(B)-tan(w)
+ =~ (L= Wy = Z){ (L- W, - Z) + -tan(B)
15= i 2 1 — tan(3)-tan(w) ]
| (L~ W, — Z)-tan(B)-tan(w) 2
—Kagve | H+ (L -W, - Z) + -tan(3) -cos(6e - w)
2 1 — tan(3)-tan(w)
(L~ W, - Z)-tan(B)-tan(w)
+(qd+ql)-Kae- H+ (L—Wu—Z) + | an(B) an() -tan(3) -cos(ée—w)
Overturning leiding = Flnd(L) leiding = 3.324ft
Given
[(L-%-H)-B-(L + H-tan(w)):|:|
1 (L~ W, - Z)-tan(B)-tan(w) )
+|=Ae (L~ Wy Z){ (L~ W, - 2Z) + tan(B) -|:[H-tan(w) Wyt Z+=(L- W, - Z)J
2 1 — tan(3)-tan(w) 3
(L -W, - Z)-tan( B)-tan(w)
{ (LW, - Z)-tan(m-tan(w)} 2| (Lo Wy 2) e
+qq (L—Wu—Z)+ . + H-tan(w) +
90 = 1 — tan(3)-tan(w) 2

(L~ W, - Z)-tan(B)-tan(w)

[LK%{H d(L-w,-2)+ }-tan(ﬁ)}2~cos(6e— w)M%. (Lo W,-2)+

1 — tan(3)-tan(w)
1
:|~tan( B):|~cos(6e— w):| E H+ |:(L— W, - Z) +

(L -W, - Z)~tan(B)~tz

1 — tan(3)-tan(w)

(L—Wu—Z)~tan(B)~tan(w) (L— Wu—Z)~tan(

2
+(qq+ i) Ka|[H +|:(L— W, - Z) +

1 — tan(@3)-tan(w) 1 —tan(@3)-ta
Loverturning = Find(L) |L0Venurning =2.851ft |
Lsliding
/\Irv\:: max| | Loverturning L=421t
0.6-H

Based on Overturning and Sliding: Li=50ft (Roundupl)

2
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Eccentricity

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

L - W, - Z)-tan(3)-tan(w) .
L= ( u ) "= 0ft [Fig. 2-10] [Eq. 5-2]

1 — tan(3)-tan(w)

Lg:=L'+L" Lg=3ft [Fig. 2-10]  [Eq. 5-3]
h:= Lg-tan(3) [Fig. 2-10]  [Eq. 54]

1
X,; := — (L + H-tan(w)) [Eq. 519]

2

1
Wyg = ?yi.(L —-2Z)h [Eq. 5-16]
2
X, = H-tan(w) + Wy + —Lg+Z [Eq. 5-20]
3

Z+ LB

Xqp = + [(H + h)-tan(w)] + W, Xqp = 38751t [Eq. 5-21]
2
Actual Heigth of wall:
Hg:=(H+h) Hy = 7ft

Earth Pressures:

1 2
Py = [E.Kaeﬂ{e.(H +h) ~COS(5e - w)} o1 = 811.403-plff  [Eq. 56]

1
Yy :=—(H+h) s =2.333 1t [Eq. 59]
3

Pyir = (aq + i) Kag (H + h)-cos( 8, — w) Py = 96.596-plf  [Eq. 58]

1
Yqi= E.(H +h) Yq =351t [Eq. 5-10]
L L L

P Yo+ Pou Yq— Wiy | X — ; —Wig| Xeg— ; - qd'<LB)' Xqp~ ; [Eq. 525]

o= e=0.1421ft '

Wri + WrB + qd-(LB)
Check &= if(e < 0,0.075L,¢) e=0.142 ft

. . =L-2- = Eq. 524
Surcharge is applied over: (L'+L") =31t Bi=l-ze B 7IoR = ]

3
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Bearing Capacity

_ [Wri +Wig+ (CId + Ch)'(L' + L")]

or )
Ng = tan(45-deg + 7} ~exp('rr~tan(¢f)) [Fig. 4-5]
N 05140y o] Fo.13
N, = 2(Ng + 1)-tan( ) [Fig. 4-5]
Qup = o N, + %,A{f,B.NA{ + Y Hemy Ng [Quic = 4500954 psf] [Ea. 4-20]

Qult
FSpearing = Q_ FSpearing = 5-306 [Eq. 4-19]

a
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Internal Stability
Reinforcement Properties

Geogrid Design Data
Backfill Soil Type := (gravel)
1 2 3 4 5 6 7 8 9 Geogrid Number
TypeT=(411 834 1199 1336 2004 2508 3011 3873 7914) GN1:=4 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

T, := Typegn:-plf  |T, = 1336-plf T, = Typegna - plf T, = 834-plf

acg = intergny-plf  |acg = 1145-plf Aes = slopegny-deg  [Ng = 38-deg Vesmax = Maxcgny P |Vegmax = 4540-plif
g = intergny-plf |acgp = 1145-plf Aes2 = slopegnp-deg [N = 38-deg V csmax2 = maxcgny - plf |VcsmaX2 = 4540~p111

4
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Tension in Geogrid

# of grids for Depth of first
Number of Grids: ~ Grig Spacing (ft): that spacing: grid (ft):
ng =2 Spacingl := 2 np =2 h; =233
Spacing2 := 1.67 ny =0
Make all zero when using one geogrid
Note: make sure that the
elevations don't excide the height
ofthewall (H) H = 7t
top := length(E) p:=2.. top top =2
grids := length(E) n:=1..top Ao=1. grids — 1
. [2.33j o SN
= LT
433 S
834 /\I\l@\'_ n
834 "
T, =T T, = .
ARy a2 a 234 p
834
T
T, = (834 834 834 834)~pl4
E,_ 1+E
p-17 p
Dp = T Dl = 0-ft Dgrids+l =H
T
D =(0 333 7)ft
Total Applied Tensile Strength in the Geosynthetic reinf.:
rD(n+1)
an = J (A{fD +q+ qd)~Kai-c0s(Si - u)) dD [Eq. 5-36]
D
n
T
F, =(171.232 500.34)~pl4
Safety factor:
Ta
n T
FSiep = FSien = (4.871 1.667)
n F
gn
5
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Length of grids: L
L;:=50 L[,=50 L,:=—
ft

1336
T, = -plf
1336

5
ft
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Pullout Capacity
Anchorage Length of Geosynthetic
La, = L, = W, — [(H + h) - E;|-tan(90-deg - o;) + [ (H + h) - E;]-tan(w)  [EQ. 546]

T
La = (1.249 2.427)ft

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

Average Depth of overburden on Anchorage length

L

ay
d,=E, + |:(H - En)~tan(90-deg - cxi) +T - (Z + H-tan(w) - Au):|-tan( B) [Eq. 547]

T
d =(233 433)ft

Anchorage Capacity
AC, = 2-Lay ;- (dy; + qg)-tan( ) [Eq. 545]

T
AC =(280.011 1011.301 )-pld

T
Fy = (171232 500.34)~pl4

Safety Factor
—
AC
FSpo = - [Eq. 544]

g

T
FSpo =(1.635 2.021)

Internal Sliding

Reduced reinforcement length

1
ALy, = {(Em - EI)(M - tan(“’)ﬂ if ng>2 [Eq. 551]

1
Spacingl-ft-| —— —tan(w) | if ny =2
tan((xe)

0 if ng=1

T
AL = (0 1454)ft

L =L,— W,— AL, [Eq. 5-50]

n

T
Ly =(4 2546)ft |

Length of sloping ground
(L'S - Wu)-tan( B)-tan(w)
Ly =Ly +— -z [Eq. 553 &5-52]
n n 1 — tan(3)-tan(w)
6
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T
Ly =(3 1.546)ft

Height of slope above crest of wall
h'; = Lgg -tan(B) [Eq. 5-54]
n

n =0 0)f

Weight of reduced reinforced area

Wi =1L -Epnyi [Eq. 5-55]
n n

T
W = (1025 1213)-p1fi

Weight of wedge beyond reinforced soil zone

Wig = %-((Lsﬁnh'n)) - [Eq. 5-56]

T
Wig = (0 0)-plf

Friction developed by weight
R'Sn = Cdsi'[qd'(LSBn + Z) + W'rin + W'rﬁn]-tan(dJi) [Eq 5'49]

T
R = (512 606)-plf

Shear capacity of facing elements

Vy = min Vogmax - ags + (if( En > Hiy, Hy, By) -y Wy) tan( M) | [Eq. 4-25]

T
V, = (1363 1551)~p1fI

Driving Forces

From retained soil

P, = [%Kae-’\{e-(En + h'n)z-cos(ée - w)} [Eq. 5-6]

n

T
P, =

(90 310)-plf

From surcharge

Pqn = (qd + ql)-Kae-(En + h'n)-cos(ée - w) [Eq. 58]

T
Py =(32 60)-pl

Factor of safety against internal sliding

P, =P +Py [Eq. 5-11]
n n n

T
P, = (122 370)-plf

FSy =—— [Eq. 548]
n

T
FSy = (1537 5.827)

7
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Local Stability of Facing Units

Facing Connection Strength

Tconnn = min[vcsmaxns acsn + (if(En > Hy, Hy, En)'ﬁfu'wu)'tan(xcsnﬂ [Eq. 559

T
Teonn = (1363 1551 )-plfi

FS = T
M R o FSeonn = (7.963 3.1)

Resistance to Bulging

Shear capacity at each geogrid layer

Vy = min Vogmax - 8gs + (if( En > Hiy, Hy, By) 4y Wy) -tan( M) ] [Eq. 4-25]

T
V, = (1363 1551)~p1fI

Driving Force at each geogrid layer

P, = [%-Kai-’\{i-(En);cos(ﬁi - w):| + (qd + ql)-Kai-(En)-cos(éi - w) [Eq. 5-11]

n

T
P, =(92 275)-plf

Sum of tension in reinforcement layers above layer being considered

n
Far1i= D Ty,
i=1

T
F =(0 171 672)-plf

FSy, = [Eq. 561]

T
FS,. = (14.893 14.921)

Maximum unreinforced height of SRW units y=E =233ft g = 0-psf

Moment equilibrium

Driving Moments

1
va = [_Kalwl(y)2cos(6l - L\)):| [Eq 4-5] P'S = 65854p1
2

8
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Py= (qd + ql)-Kai-(y)-cos(éi - w) [Eq. 4-6] Py = 0-plf

Py =P+ Py [Eq. 44] P', = 65.854-plf
o
Vi = %.y [Eq. 44
M= Pe Y+ Py Yy [Eq. 4-17]

Resisting Moments

W' = ¥ Yo Wy [Eq. 4-9] W', = 279.6-plf
1
X'y = G, + —(y)-tan(w) [Eq. 4-16] X'y = 0.646 ft
2
M, = W', X', [Eq. 4-15] |M'r = 180.517 ﬂ-p111
M,
FSy; = [Eq. 4-14] FS, = 3.529
M,
Factor of Safety against Shear failure 1363.447
v ' v 1363.447
V', = agg + Ww-tan(xcs) [Eq. 4-25] \'A
V',
FSy, i=—
sh P, [Eq. 4-27]
70 7NA
Summary
Wal Height H=7ft

Applied Bearing Stress

Grid Geogrid Tensile Geogrid  Anch. Anch. FS Grid FS FS Int FS FS
Elevation  Length Force Strength  Length Capacity  Tension Pullout Sliding Conn Bulging
(1.0) (1.5) (1.5) (1.5) (1.5)
= " A% FS FS FS FS FS
E, = L, = plf - plf = La, = pIf - tenIl = PO, ~ slrl = conn = se, =
2.33|ft 5|ft 171 834 1.25|ft 280 4.87 1.64 15.37 7.96 14.89
4.33 5 500 834 2.43 1011 1.67 2.02 5.83 3.1 14.92
9
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