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A= AN =T} ket
2| = otA (External stability) LH= ot A (Internal stability) (Global Stability)
[TAAI]
o QIEOA
HHES(Sliding) CFS =15
M Al"(Eccentricity e, at base) < L/6 s B, L/4; et
Xl XI& (Bearing capacity) :FS =25
o LHEOHA
B2 O (Tensile rupture) tFS =15
olgt &t (Pullout resistance) :FS = 2.0
o MBIEISOLA (Global stability) :FS =15
[XIEAl]
. QEOA
X 82 =(Sliding) CFS = 1.1
™ Al*(Eccentricity e, at base) < U/4 5 &, /3 et
Xl Xl & (Bearing capacity) :FS =2 2.0
o LHEOHA
S22 OFEH(Tensile rupture) cFS =2 1.0
olet X & (Pullout resistance) :FS =15

o MEIESQHAE (Global stability) D FS = 1.1
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Horizontal Backslope with Traffic Surcharge
Assumed for bearing capacity and
4 overall (global) stability comp.
Assumed for overturning (eccentricity)
q sliding & pullout resistance comp.

Reinforcement Retained Fill
Soil Mass
" 4 F,=qHK,
V,=y,HL

F, = 12y, H2K,,
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where e = Eccentricity R = Resultant of vertical forces (V,+qL)
q = Traffic surcharge
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NOTE : For relatively thick facing elements (e.g. , segmental concrete facing blocks) it
may be desireable to include the facing dimensions and weight in sliding and overturning
calculations (i.e. use "B" in lieu of "L").
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R = Resultant of vertical forces

NOTE : For relatively thick facing elements (e.g. , segmental concrete facing blocks) it
may be desireable to include the facing dimensions and weight in sliding and overturning
calculations (i.e. use "B" in lieu of "L").
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OIIA, yo & co= JIZ=XBHO SZE HES0|1D, N2 N= 2X2 XX AHZ=(dimensionless
bearing capacity coefficients)0Id, CtS ZE 2 2Ct.
| oNe | N N loNe | N N,
0 5.14 1.00 0.00 26 22.25 11.85 12.54
1 5.38 1.09 0.07 27 23.4 13.20 14.47
2 5.63 1.20 0.15 28 25.80 14.72 16.72
3 5.90 1.31 0.24 29 27.86 16.44 19.34
4 6.19 1.43 0.34 30 30.14 18.40 22.40
5 6.49 1.57 0.45 31 32.67 20.63 25.90
6 6.81 1.72 0.57 32 35.49 23.18 30.22
7 7.16 1.88 0.71 33 38.64 26.09 35.19
8 7.53 2.06 0.86 34 42.16 29.44 41.06
9 7.92 2.25 1.03 35 46.12 33.30 48.03
10 8.35 2.47 1.22 36 50.59 37.75 56.31
11 8.80 2.71 1.44 37 55.63 42.92 66.19
12 9.28 2.97 1.69 38 61.35 48.93 78.03
13 9.81 3.26 1.97 39 37.87 55.96 92.25
14 10.37 3.59 2.29 40 75.31 64.20 109.41
15 10.98 3.94 2.65 41 83.86 73.90 130.22
16 11.63 4.34 3.06 42 93.71 85.38 155.55
17 12.34 4.77 3.53 43 105.11 99.02 186.54
18 13.10 5.26 4.07 44 118.37 115.31 224.64
19 13.93 5.80 4.68 45 133.88 134.88 271.76
20 14.83 6.40 5.39 46 152.10 158.51 330.35
21 15.82 7.07 6.20 47 173.64 187.21 403.67
22 16.88 7.82 713 48 199.26 222.31 496.01
23 18.05 8.66 8.20 49 229.93 265.51 613.16
24 19.32 9.60 9.44 50 266.89 319.07 762.89
25 20.72 10.66 10.88
iv) SI8X XIS (g_a)d &E L 2
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Tmax = OHSV
Tmax
Ta 2 TC

Stl(coverage ratio, b/Sh)
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—t Yes Kyps O
T T
| . .
Zp = depth of soil at reinforcement layer
Reinforced ll at beginning of resistant zone, for
Soil Mass | pulout calculations
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MaxStress : S=),LTanp
o,=y,Z+ ) L(Tanp)y,
Determine K, using a slope angle of p.
Determine K, from figure 29.
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MSEW — Mechanically Stabilized Earth Walls =k ’401 E_ o] 23 FANE BAEZA

Pres EDTD:IIETL‘I‘E& T Mav 11 ]u“: 49 3 Do E o] kM EER : 27 --f* AHE=3.3m} E.E\

AASHTO DESIGN METHOD
vlghato] ol 3¢l ¥ FA: EFEFTA

PROJECT IDENTIFICATION

Title: Higitelle] T4 £EFAE BZEFAL
Project Number:

Client:

Designer: B iy

Station Number: b=33m (=T ET)

Description:

Company's information:

Name:
Street:
Teiephc;ne #
Fax#
E-Mail:
Original file path and name: D:ME ZF (A d AT 20497 4H A=)
..... 72 7] “H(h=3 3m) BEN
Original date and time of creating this file: 20174 05¥
PROGERAM MODE: ANATYSIS
of a SIMPLE STRUCTURE
using GEOGRID as reinforcing material.
ghigtileiglel T8 FH AT ERFEFTA Page 1 of 10

Copynght 71998-2007 ADAMA Engineenng, Inc License number MSEW-301543




MSEW -- Mechanically Stabilized Earth Walls : Bl itoiglo] 54 2R FALE H G E A
Present Dace'Time: Thu May 11 1070348 2017 Dol o] s e AT EE T T A T WA 2y T A 4 B=3 Sm)

SOIL DATA
REINFORCED SOIL
Umnif weight. ¥ 190KNm?
Design value of internal angle of friction, ¢ 3007
RETAINED SOIL
Umt weight. ¥ 190KNm?
Design value of internal angle of friction. ¢ 3007

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, 7 equv 19.0kN/m?
Equivalent internal angle of friction temiv 3007
Equivalent cohesion, ¢ equiv. 0.0kPa

Water table does not affect beaning capacity
LATERATL EARTH PRESSURE COEFFICIENTS
Ka (internal stability) = 0.3333 (1f baffer 15 less than 107 Ka is calculated from eq. 15, Otherwise, eq. 38 15 utilized)
Inclination of intemal slip plane, W=60.007  (see Fig. 28 m DEMO 82).
Ka (external stability) = 03333 (if batter is less than 107 Ka is calculated from eq. 16, Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity coefficients (calculated by MSEW): Nc=30.14 Ny=2240
SEISMICITY
Maximum ground acceleration coefficient, o = 0.090
Kae ( to=0)=04124 Eae ( =0y =0.3333 A Kae=00791 (seeeq 37 in DEMO 82)

Seismic soil-geogrid friction coefficient. F* is 80.0% of its specified static value.

sgdelsle] 2 $HTAE HPET Page 2 of 10
Copymght 71998-2007 ADAMA Engineenng, Inc. License number MSEW-301543




MSEW -- Mechanically Stabilized Earth Walls }fL *}}04 3_1_0_] %—, U 2HEFANT BAEFA
Pres e::tD.ueTl.u:e Thu May 11 1000348 2017 Pt wr JENVER “; e L | _—\1_-:- ) T2 Hb=3 3m) BEN
INPUT DATA: Geognds
(Analysis)
DATA Geogrid Geogrid Geogrid Geogrid Geogrid
tepe 21 fvpe 7 fvpe £3 Drpe £4 Lvpe 295
Tult [KN/m] 60.0 800 100.0 150.0 200.0
Durability reduction factor. RFd 1.06 1.06 1.06 1.06 1.06
Installation-damage reduction factor, RFid 1.10 1.10 1.10 1.10 1.10
Creep reduction factor, RFc 154 154 154 154 1.54
Fs-overall for strength N/A NVA N/A N/A N/A
Coverage ratio, Rc 1.000 1.000 1.000 1.000 1.000
Friction angle along geogrid-soil interface. P 2133 2133 21.33 2133 2133
Pullout resistance factor, F* 0804 080%#h 0808 080%ls# 08054
Scale-effect comrection factor, © 08 038 08 08 08
Variation of Lateral Earth Pressure Coefficient With Depth

z K /Ka 0.0 1.0 2.0 3.0

Om 1.00 0

1m 1.00 Z [m]

2m 1.00 2

3im 1.00

4m 1.00 4

5m 1.00

6m 1.00 ]

8
10

st del i 25T RAEFA Page 3 of 10

Copynght 71998-2007 ADAMA Engineenng. Inc. License number MSEW-301545
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MSEW — Mechanically Stabilized Earth Walls

“ThEDtDﬂtETIILe Thu May 11 10203:49 2017

e 11T e 1 AT s 15 MR S | I T, B LN e L3 LT Vo 10 WL o 1 LSO s 15

TRIRIRLINEE i“c}

'|:‘, I.-.H‘-af] H" -&J!\." HhE

'E[’-‘ “‘.“_"‘] 'ri' = 'h—: .'|I:I1I.J

INPUT DATA: Facia and Connection

{Analysis)

FACTA tvpe: Facmng enabling frictional connection of reinforcement (e.g.. modular concrete blocks. gabions)
Depth/height of block is 0.25/0.15 m. Horizontal distance to Center of Gravity of block is 0.07 m.

Average unit weight of block is

¥i=27.00kN/m?

C op}ﬁght ’.11995-100? ADAMA Engi.ueeﬁ.ng. Inc.

Z/Hd To—fsiati_c 'l_“nmx Tap of wall
or To-seismic/ Tmd 7 /Ha 000

0.00 1.00 0%

0.25 1.00 259

0.50 1.00 0.75

0.75 1.00 1.00

1.00 1.00 ' _

1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax or To-seismuc/ Tmd

Gqund Type ﬂl Geognd Type =2 Geogrid Type #3 Geognd Type =4 Geognd Type #5
a e CRu G CRu a CRu 5] CRu a CRu
50.0 0.90 50.0 0.90 50.0 0.90 50.0 0.20 50.0 0.90
100.0 0.90 100.0 0.90 100.0 0.90 100.0 0.20 100.0 0.90
Geogrid Type #  Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #5
o CRs g CRs a CRs o CRs T CRs
0.0 0.90 0.0 0.90 0.0 0.90 0.0 0.20 0.0 0.20
50.0 0.90 50.0 0.90 50.0 0.90 50.0 0.20 50.0 0.90
e onfining stress in between stacked blocks [kPa]
® CRu = Tultc / Tult
) CRs = Tpo-c / Tult
In se1smmc analysis, Te-pullout 1s reduced to 80% of its static value.

D AT A (for connection only) Type #1 Type #2 Type #3 Tvpe #4 Type#5
Product Name 6T 8T 10T 15T 20T
Durability reduction factor, RFd 1.06 1.06 1.06 1.06 1.06
Creep reduction factor, RFc 1.54 1.54 1.54 1.54 1.54
Owerall factor of safety: connection break. Fs N/A N/A N/A N/A N/A
Owerall factor of safety: connection pullout, Fs N/A N/A N/A N/A N/A
shgdaglejZ Y FHITANF ERETA Pags 4 of 10
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INPUT DATA: Geometry and Surcharge loads (ofa SIMPLE STRUCTURE)

Design height, Hd 330 [m] { Embedded depth 1s E = 0.65 m, and height above top of fimshed
bottom grade is H=2.65m }

Batter, ©@ 0.0 [deg]

Backslope. P 0.0 [deg]

Backslope rize 00 [m] Broken back equivalent angle, I = 0.007 (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 3.0 [kPa]. and live load is 10.0 [kPa]

ANATLYZED REINFORCEMENT LAYOUT:

SCALE:

0 2 4 6[m]

gl alelsle]l 25 SHEAT B PETA Page 5 of 10
Copyright 71998-2007 ADAMA Engineering, Inc. License mumber MSEW-301545
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, Fs = 5.66, Meyerhof stress =92 30 kPa.
Eoundation Tnterface: Thirect sliding Fo =2 333 Freenfricity T =0 1041 Fsoveriirning =481

GEOGRID CONNECTION
Fs-overall Fs-overall Fs-overall | Geogrid Pullout Darect  Eccentricity | Product
# Elevation Length Type [pullout [connection [geogrid strength resistance  shiding el name
[m] [m] # resistance] break] strength] Fs Fs Fs
I 015 3.00 2 6.72 4.12 4.16 4158 12.630 1.634 0.0063 8T
2 075 3.00 2 5.86 3.59 363 3.625 7.941 1.905 0.0682 8T
3 .35 3.00 2 7.19 44 445 4451 6.365 2.200 0.0446 8T
4 195 3.00 2 931 57 5.76 5.764 5132 2.888 0.0254 8T
5 1255 3.00 2 14.71 am 9.10 9.105 3979 4.016 0.0107 8T
6 3.00 3.00 2 22.87 14.01 14.15 14.153 2.580 6.430 0.0029 8T

ANALYSIS: CALCULATED FACTORS (Seismic conditions)}

Foundation Interface Threct sli

g Fs=1 738 Feeentnoty eT. =01

Bearing capacity. Fs =455, Meyerhof stress = 103.10 kPa.
531 Fs-overirming =3 27

GEOGRID CONNECTION
Fs-overall Fs-overall Fs-overall | Geogrid Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [comnection [geogrid strength resistance  sliding el name
[m] [m] # resistance] break] strength] Fs Fs Fs
1 015 3.00 2 4.63 3.73 3 3.765 8.705 1.220 0.1409 8T
2 075 3.00 2 4.17 332 336 3.356 5.655 1.447 0.0071 8T
3 135 3.00 2 5.00 4.06 4.10 4.102 4.643 1.781 0.0612 8T
4 195 3.00 2 6.52 522 327 5.273 3.591 23T 0.0331 8T
5 Z5y 3.00 2 0.94 8.05 8.13 8.130 2.687 3.427 0.0129 8T
6 3.00 3.00 2 14.78 12.14 1226 12259 1.673 5.914 0.0031 8T

SEideidel2Y 2HTAT 234

Copynght 71998-2007 ADAMA Engineening, Inc.
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BEARING CAPACITY for GIVEN LAYOUT

STATIC SEISMIC

((Water table does not affect bearing capacity)

Ultimate bearing capacity. g-ult 5232 468.8
Meverhof stress.  Gv 9230 103.1
Eccentricity, e 0.27 0.40
Eccentricity, eL 0.090 0133

Fs calculated 5.66 4.55

Base length 3.00 3.00

UNITS

[kPa]
[m]

[m]

SCALE:

6[m]
]

¥ e e — e ——

dgioisiel 2y FETNFE BIETA
Copyright 71998.2007 ADAMA Engineering, Inc.
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DIRECT SLIDING for GIVEN LAYOUT
{for GEOGRID remforcements)

Along reinforced and foundation soils interface: Fs-static=2.333 and Fs-seismic = 1.736

# Geognd Geogrid Fs Fs Geogrid
Elevation Length Static Seismic Type # Product name
[m] [m]
R ¢ i 3.00 1.634 1.220 2 8T
2 B 3.00 1.905 1.447 2 8T
3. 135 3.00 2.290 1.781 2 8T
4 195 3.00 2 888 2327 2 8T
5. 255 3.00 4016 3427 2 8T
6 300 3.00 6.430 5.014 2 8T

ECCENTRICITY for GIVEN LAYOUT

At interface with foundation: e/L static = 0.1041, &L seismic = 0.1531; Overiurning: Fs-static =4 81, Fs-seismic = 327

# Geognd Geogrid e/L e/L Geogrid
Elevation Length Static Seismic Type # Product name
[m] [m]
1 015 3.00 0.0963 0.1409 2 8T
2 il 3.00 0.0682 0.0071 2 8T
- S 3.00 0.0446 0.0612 2 8T
4 195 3.00 0.0254 0.0331 2 8T
T 3.00 0.0107 0.0129 2 8T
6 3.00 3.00 0.0029 0.0031 2 8T
Hlgidolsio]l 28] 2 EFAE R ETA Page 8 of 10
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RESULTS for STRENGTH
# Geogrid Tavailable  Tmax Tmd Specified Actual Specified Actual
Elevation Nm]  [KN'm] [KIN/m] [IUNIMUNn calculated  mininmun calculated Product
[m] Fs-overall Fs-overall Fs-overall Fs-overall name
static static Selsmic seismic
1- il 4.6 10.71 1.72 N/A 4.158 N/A 3.765 8T
2 87 6 12.29 1.52 N/A 3.625 N/A 3356 8T
L I . 5 446 10.01 1.31 N/A 4.451 N/A 4102 8T
4 195 446 7.73 1.11 N/A 5.764 N/A 5.273 8T
a0 255 446 4.89 0.90 N/A 9.105 N/A 8.130 8T
6 3.00 446 315 0.75 N/A 14.153 N/A 12,259 8T
RESULTS for PULLOUT

NOTE: Uniform hive load 15 not included m calculating the overburden pressure used fo assess pullout resistance.

# Geognd Coverage Tmax Tmd Le La AvailStatic Specified Acfual Avail Seism. Specified Actual
Elevation Ratio [EN/m] N‘m] [m] [m] Pullout, Pr  Static Static Pullout. Pr Seismic  Seismic

[m] (see NOTE) [N/m] Fs Fs [KN/m] Fs Fs

1 015 1.000 10.71 1.72 261 009 1353 N/A 12.630 1082 N/A 8705

207 1.000 12.29 1.52 2.57 043 976 N/A 7.941 781 N/A 5.655

. A = 1.000 10.01 131 222 078 657 NiA 6.563 526 N/A 4.643

4 195 1.000 773 111 1.87 113 397 N/A 5132 317 N/A 3591

50 25y 1.000 4.89 0.90 1.53 147 195 N/A 3.079 156 N/A 2.687

6 300 1.000 315 0.75 127 173 81 N/A 2,589 6.5 N/A 1673

st gelE ] 2E T EFEFTAL Page 9 of 10
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RESULTS for CONNECTION (static conditions)

# (Geogrid Conmection Reduction Feduction  Available  Available  Available Fz-overall Fs-overall Fs-overall
Elevation force, To  factorfor  factorfor  conmnection conmection  Geogrid connection connection Geogrid Product
[m] [kM/m] connection connection  strength, sirength, sirength, break publout strength name
break, pullout, Tcbreak  Topullout  Tavailable
CRu CRs criteron critenon [kMm] Specified Actual Specified Actual  Specified Actual

[kiim)] [kN/m]

1 015 107 0.90 0.90 441 72.0 .6 NA 412 NA 672 NA 416 8T
2 075 123 0.20 0.90 441 72.0 446 NA 350 NA 586 NA 363 8T
3 135 100 0.20 0.90 441 72.0 446 NA 441 NA 719 NA 445 8T
4 185 77 0.0 0.90 441 2.0 446 NA 571 N/A 931 NA 576 8T
5 255 49 0.90 0.90 441 72.0 H6 NA 901 NA 1471 NA 910 8T
6 300 31 0.90 0.90 441 720 446 N/A 1401 N/A 2287 N/A 1415 8T
RESULTS for CONNECTION (seismic conditions)
# Geognd Connecton Feduction Feduction Availsble  Available  Available Fz-overall Fz-overall Fe-overall
Elevation force, To factor for factor for conneciion  conneclion  Geogrid connection connection Geogrid Product
[m] [lMim] connection  connection  strength, sirength, sirength, break pullout strength name
break, pullout, Tobreak  Topullout  Tavalable
CRu CRs criterion chterion [kN/m] Specified Actual Specified Actual Specified Actual

[kiim] [kh/m]

1 015 124 090 072 441 576 46 NA 373 NA 463 NA 377 ST
2 075 138 090 072 441 576 M6 NA 332 NA 417 NA 336 ST
3 135 113 090 072 441 576 446 N/A 406 NA 509 NA 410 8T
4 195 88 090 072 441 576 446 NA 522 N/A 652 NA 527 8T
5 255 58 090 072 441 576 M6 NA 805 N/A 994 NA 813 ST
6 300 30 090 072 441 576 4456 NA 1214 NA 1478 N/A 1226 ST
dlitdelslo] 2l 2EFAT 2 FEFA Page L of 10
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