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simplified method mse wall for extensible reinforcement and
coherent gravity method for inextensible reinforcement.

$=34° Class [ Backfill friction angle
ysoil=125(LB/CF) PCF unit weight with 95% AASHTO T180
yh=1.5 Horizontal Earth Pressure Factor
y=1.35 VerticalEarth Pressure Factor
LS=1.75 Live Load Surcharge Factor
LLSurg=2' Live Load Surcharge
dmax=2" CDOT Class I BackfillMax Size

HMAthk=3" hma=140(LB/CF) HMA Thickness / HMA unit weight
yHMA= max:1.5 min:0.65 HMA design factor
Cthk=8" yC=145(LB/CF) Concrete Thickness/ Concrete unit weight
Cmax=1.5 Cmin=0.9 Concrete design factor

= l—sin%‘t% Active Earth Pressure Coefficient
Ko +sin(¢
Ko=1-sin(¢)
Kr(z)= if z£20', Ko—ézc—)(Ko—Ko), otherwise Ka

At Rest Earth Pressure Coefficient
AASHTD Fig
11.10.6.2.1d-1
For inextensible reinforcement equations
listed below Ka shallbe replaced with Kr(z),
and ovl1(z) shallbe replaced with Bear(z) for
oH(z) computation.
Rv(Z)=yvxgsoilx(z—Q1t-|£—k)+Cm0x xnycngk
+yHMAmMax x hmox'w + LSxysxLLSurg

Resultant of Soil &
Surcharge

Dverturning Moment
(HMA layer treated as soil)

V/oxKaxL SxysoilxLLSurgxz? + YoKaxyHMAmax xysx H 1A2hk22

MO(Z)=1/6><K0xyhxysoilx23 +

Mr(z)=Rv(z)xRL(2)xRL(z)/2 Righting
Moment

ecc(z)=RL(z2)/2-L(Mr(z)-Mo(z))/(Rv(z)xRL(2))] Eccentricity of
Resultant

ovl(z)=Rv(z) Overburden with LS

ov2(z)=ysoilx(z-Cthk/12)+yCxCthk /12 Unfactored Overburden

+hmaxyHMAthk /12 without LS
oH(z)=Kaxov1(z)xGRSfactor AASHTO LRFD Eq 11.10.6.2.1-1
(Lb/Ft)

Rail Impact(z)= if z<15.1', 660(1-2/15.1), otherwise=0 Rail Impact
54 kips

oh(z)= if z<15.1, oH(z) + Rail Impact for TL-4

otherwise oh(z)=cH(z)

Sumaoh(z)= ah(z)xspacing(z)

Tmox(z)=ﬂZ)Ll%E-0-¢ﬂQﬁl?

Summation of Eq 11.10.6.2.1-1

AASHTO LRFD Eq 11.10.6.2.1-2

a=0.6 Scale Correction Factor
Rc=1.0 Coverage Ratio
¢p=0.9 Resistance Factor Reinforcing Pullout
Cp=2.0 Both Top and Bottom

Fp=0.67xTan(¢) Pullout Friction Factor

Tmax(z)
Le(z)={6pxFpx a xav2(z)xCpxRc)

Rv x R
Bear(z)="2x%o00x (RLTZ§—2xeccézi5

With the accompanied earthquake (EQ) resistance wall details, MSE
wall design without EQ load combination meets LRFD Seismic
Performance Zones (SPZ) 1 through 3. For avoiding seismic induced
backfillleaks due to roadway tension cracks, block topping or panel
splitting; these details including coping, extended top two layers of
soil reinforcing, panel joint, railanchor slab/beam, leveling pad and
end of wall treatment shallbe used.

AASHTO LRFD Eq 11.10.6.3.2-1

AASHTO LRFD Eq 11.6.3.2.-1
(Bearing Pressure in TSF)

Table values are per linear ffft of wall.
*
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EXAMPLES: o ‘ S B-504-H
DH or Z|Spacing ot Zohxspacing Le Biaxial woven polypropylene (PP) geotextile with an ultimate strength of Surcharge .
(Ft) (In)) " | (Lb/Fb) (Lb/Ft) (Ft) 4,800 Lb/Ftis used for the top two reinforcing Iogers, other layers are 3 HMA (This sheet must be
7,800 Lb/Ft HDPE grids, 12,000 Lb/Ft HDPE, 14,400 Lb/Ft HDPE, or grade accompanied by B-504-Al,
0.667 12 810.385 540.257 12.61 65 steelstrips hot dipped zinc coated ribbed(50mmx4mm or Rankine Failure Line A2, A3, D1, D2 or D3)
1.333 12 817.645 1090 7558 1.969"x0.157"). See Standard Special for K Values.
2.000 | NA 1820.312 1630 NA . Tmoxs<Tg x R AASHTQ 11.10.6.4.1-1 5\
2.667 16 [822.978 2180 5.789 Geotextle: Tae TuixK AASHTO 11.106.4 3b-1 _ /860 Lb/Ft
3.333 NA 825.644 2730 NA AASHTO 11.10.6.4.3a-1 N ]
4.000 24 828.311 3280 6.116 Steel: Tal= Ac x Fy / b After 75“ye0rs loss g /
4.667 NA 830.977 3840 NA where b=1.969" Ac=.200" Ec=0.102 = [ h\’\
5.333 NA 1833.644 4390 NA osteel=0.75 (Strips) vs ogeotextile=0.90 AASHTO 11.10.6.4.3b-2 | L X =
6.000 NA 836.31 4950 NA ~ il A\ / )
6.667 32 [838.976 5510 5160 | 2. For DH=12'Check Tmax at 7=9.333', spacing=32", Re=1 (For 100% L o
7.333 NA 841.643 6070 NA coverage) Tmax<Tqox R. (AASHTO 11.10.6.4.1-1) 5 \ 45°+5
8.000 NA  [844.309 6630 NA a. Tmax =cHxSpacing=1194x3%,=3184 Lb/Ft. < 12000 x 0.27 = 3240
8.667 NA [846.975 7200 NA Lb/Ft
9.333 32 849.642 7770 3.800 .
b. The 12' high wallhas 4 HDPE layers 3 PP layers, check sum of all
10.000 | NA 1852.508 8330 NA layers. o= 2x2106 + 2x3240 + 3x864= 15284 Lb/Ft > 10100
10.667 NA 854.974 8900 NA Lb/Ft
11.333 NA 857.641 9480 NA 1
12.000 28 860.307 10100 2645 3 DH=40', Check Tmax @ z=22§' for grid and strip and JoH:
667 NA 97 A a. Tmax = oHxSpacing=1390x2%,=2780<12000 x 0.27 = 3240 Lb/Ft .
12080 L a—8aars 10600 e b. For steel strips: Tal=.2x65000/1.969=6602 Lb/STRIP per Ft. Assuming Le(z) provided (Typ)
oo T 24 T8 66t205 T 11500 TT o 10" wide panel: #ofStrips = 10'x2780 (Lb/F1)/(0.75x6602) ! =DH-[(DH-2)/ton(45° +6/2)]
- . - (Lb/STRIP FOOT) requires 6 strips. { for extensible reinforcement
oo ereoel laos T < Lo ek of el Sohmang 0000 ' :
. .B4E+ 13000 X H + 3x H + 7x4 layers) = Tult 4 _
6000 T 24 Toi6e705 13200 1825 Lb/Ft > 49700 Lb/Ft. APPLICATION DIAGRAM (DH=16'AS SHOWN
16.667 NA  [9.47E+402 14200 NA . : —40'
4. Neglect top layer pullout requirement for DH=6' Truncated Base walion 5.  Factored bearing pressure (BP) for DH=40
17.553 | NA 19.798+02] 14800 NA B-204-B3/E 3. Check 31d loyer down 2-2.667 Le (Requred from From B-504-Al or DI BP=4.772 TSF
18.000 24 |1.0lE+03 15500 1.797 Table) = 2.059' Le(Provided with 2.0 RL Max) = 8-(8- From B-504-A2 or D2 BP=9.709 TSF
18.667 NA _ [1.O4E+03 16200 NA 2.66t7)/t0nfl45°t+¢/2}= 8-2t.8;1 'I'= 5.|16'< 5.789t'). Flor oné/ Iq%/ﬁr not From B-504-A4 or D4 BP=8.963 TSF
19.333 NA  ]1.08E+03 16900 NA meeting pull out requirement, failing layer may be looped wi . . . A .
20-000 57 I 11E703 =56 1775 consec%tupve layer to increase res?sto)rl'nce. y 1500 Must check against ultimate bearing capacity in geotechnicalreport.
20.667 | _NA [1.14E+03 | 18400 NA 0 500 1000 oH (Lb/Ft) 2000 2500 3000,
21.333 NA 1.17E4+03 19200 NA 0.0 900 1100 1200
22.000 24 1.20E4+03 20000 1.756
22.667 | NA [1.23E+03 | 20800 NA \ Family oF
23.333 NA 1.27E403 21700 NA ] "a— DH=4, 3.86E3 i .
24.000 |24 [1.30E+03 [ 22500 ] 1.740 5 o 3.28e3) B v \2 \ mnextensible
22.667 | NA_[1.33£+03| 23400 NA ‘ ! \ einforcement
25.333 NA  [1.36E+03 24300 NA DHo8 81653 \ Curves =
26.000 | 24 [1.39E+03| 25300 | 1727 6.6363] O . e
26.667 NA 1.43E4+03 26200 NA \ N
27.333 | NA _|L.AGE+03 | 27200 NA 10.0 —D s ‘ B
28.000 20 1.49E+03 28200 1.429
28.667 | NA _[1.526+03 | 29200 NA 1.01E4| O & |DH=12, 1.32E4 \ 5
29.333 16 [1.55E+03 30200 1.139 \
30.000 NA 1.58E4+03 31300 NA \ 7
30.667 16 1.62E+03 32400 1.135 15.0
31.333 NA  ]1.65E+03 33500 NA = 1.36E4[ O 4|DH=16, 1.77E4 \
32.000 16 1.68E+03 34600 1.131 s
32.667 NA 1.71E403 35700 NA ~
33.333 16 1.74E+03 36900 1.128 N | -
34.000 | NA |1.776403 38100 NA s 20.0 |DH=20,2-25E4 A &l
34.667 16 [1.81E+03 39300 1.124 - DH=8, 8.61E3
35.335 | NA _[1.84E+03 | 40500 NA = \
36.000 12 1.87E+03 41700 0.841 —
36.667 8  [L9OE+03 | 40300 0.560 2.25E4, O s DH=24, 2.80€4]
37.335 | 8 [1.93E+03 | 44300 0.559 25.0
38.000 8 1.97E+03 45600 0.559
38.667 8 |2.00E403| _ 46900 0.558 Extensible Renforcement . -
39.333 | 8  [2.03E+03| 48300 __] 0.557 | 2.82E4 [DH=28, 3.43¢4)
Note: Tobie s Tar batn extersie and maxtensi 300 NN
ote: Table is for both extensible and inextensible
soil reinforcement, but values are only good for 40' @6E4 0 \ DH=32, 4.16EE|
wall. See figure to right for lower inextensible walls.
*  Example spacing
**  Summation of oH above Z includes railimpact. 35.0
*** | e based on extensible, 0.8xLe for inextensible. Le - 4.17e4 O \A[DH=36, 4.97E4
of top two layers are not developed, layers used Notp: Vdlues arel per
p tw Y : ped, lay linear feet of wall.
for avoiding roadway tension cracks.
. . o
Yr Example looped geotextile layer for meeting pullout. 40.0 4.97E4 -|DH=40,5.86EI|
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