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RS E Al

# &0 direct sliding, eccentricity, bearing capacity,
internal stabilityel Z ZH=Ecol AlejoMel FA[E
El2 XMgtet d|Z(percentage)2 X EEHCHFHWA

Z|E)-

C.4.1.7 Static Global Stability Analysis
of REME AP A% W A @9
Adte 4.

B Number of soil layer: X|&& F4sts AE 74 F

B Maximum relevant horizontal distance MH : & & &2l
obEM TIIAl HAA 2cfFHE

B Maximum relevant vertical distance MV @ EHZ el et

HA HIMA 2HZA FOHE

gel NS AY B Fnext® THHA T3l 2
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o] ¥RoAE AW, AFH Ao Aol U@ A




Performance.
Specify larget vaues

reference veluss

AASHTO 93 { Dema 82 (ASD)

| AASHTO 2002 /NHLD43 (ASD)

A0 2007 ARTD)

C.4.2.1 GEOMETRY & SURCHARGE

Geotextileo]] g GEOMETRY & SURCHARGE:=
Geogridoll digh &3} 2o}(C.4.1.2)

1) Simple or Complex

Geotextileoll ™3 Simple or Complexi=Geogridol

gk W41 Z2o(C.4.1.2 1)

C.4.2.2 Soil Data
Geolextileo] gk Scil & Seismicity £ Geogridel
g gt 2rHC.4.1.1)

C.4.2.3 Reinforcement
Reinforcement %ol A = GeotextileS =3ty
Geotextile® S¥8tH v} 242 o] vepdrh
nAde] AL &3 F2 FrH AoF sl
O wdzole] BZA|(uniform length of geotextile
layers)& Al88le= A%
@ ZFol 42 FHARZH dol(minimum required

length of each geotextile layer)E A= A4




2) Strength and spacing data @ B7A 2] Px9} £
o, F27F0 dF HelE
¥ E T Wrap—around facingsS M&

o =2t 2 0.56m= eh

il

e, 92U

Dedst Ao ddg FFHe EAA(equally
spaced single type geotextile)Z Al4d A9 ®A
A Mg, 4734 2 Heig 1A g4XE 9
gok & OKE g gt}

1) Length to be calculated by MSEW @ B77zlo] A=

SR

.
i
!

SYFLAFRE) FAEEFS), LIRS

2
g}
st

@#4. 449 wAF FFY

B 7} A (optimal

spaced single type geotextile)® A& A§ B

A Hol Ha £42H¢ AR

o Hstek B

o 958 24Y F OKS YT,

B7AY Fel9(polymer) T, AFH, =¢ &

ZE 32 ZEAFRE), dAEFS),

23 ¥ OKE E¥drh

HLH(Rs)E ¢

Bv%d o AFAEE A=
geotextiles)& A28 %S,

R 7F A (multiple




AT multiple geotextile 2 oAM= =7] ol £

2Nz MAR F £xLAD IeUNUEE Wal

Al71 dAloll HEEto}.

w7 TAAAE A

wAA-F Aold FER

=21

3) Interaction parameter :

e iR = = =
“Spociiad halghts and strenaths of rainforcame!

OKE "t

s:‘nmr.rqme";f’*ﬁﬁ,;;;ﬁ;;ggd ol ineraciion T

B o  friction angle along geotextile —soil interface(used
in direct sliding analysis) : 222} 2| A5 H o|&2t
B F pullout resistance factor : ¢lgh X &A=

B o . scale effect correction factor © & 2tR Al

4) Minimum required length : ¥ 7} 7] 2]

olE dHT.

B Prescribed minimum resistive length to prevent pullout |
Le ! olwof Xghstr| flet 2 Mool =2d0|

B Prescribed minimum normalized total length for each
layer , L/Hd @ ZtEol ek Hastel 2Zfet Hi
ole] # b

B Prescribed minimum absolute total length for each

layer , L: 2-&0ol oigh & 2ZMe 22 40|

5) Lateral earth pressure coefficient K : A}&3&t=
7 BAAe F Tl wE W 9FH FHEUA
T4 24

@ WA el o =4S (internal stability K)
Demo 82014 A|A|® % (Rankine)®] %4752
2% (Coulomb)®] ELAS 5 A43 EdASE A
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Coulomb E¢A52 298d tga 22 3ol
eI Tl Coulomb EHAlIrel ot Aol ola, &

Azt wotdz 08 QeEgonH EGAFE AA

o A=
@ 7 Arh

@ 213 otA o] et =A< (external stability K)
9l H elAe] g EASTE Demo 82014 Atd

8 o) axs AAHTEE O o ofs) ARt

[What is 0712 2239 0 o] tjg AAAg 2o
RO
Note #1TZNote #20)M= 914 <AL

ol g A de] ekl

C.4.2.4 Facia

ul &=t
ZrHC.4.1.3) |
Facia H-EoAE Geotextiled} & FHo] AlL¥+=

of

Geotextileoll 03 Facia® Geogridell gk

Facing enabling frictional connection
reinforcement (modular concrete block™gabion)-2
Geogrid F#3u #1 o 7|4 = Wrap-around facing

ol djale] A

Managerel] A] 1 &l

A I nextE

Wrap around facing= Program
% 749 Wrap around facing<

ki

8779 AdSL5ANA S AHDFE net® FHE,

(DEMO 82)

C.4.2.5 Static Global Stability Analysis
Geotextileoll 3l Static Global Stability Analysis
+ Geogridol djgt U&7 Z2tHC.4.1.2 2))

(ple)



C.4.3 MetalStrip 2.2 A #]3}7]

AASHTO 98/ Demo 52 (ASD)

| AASHTO 2002 INH-043 (ASD)

Height, H: 8xlg =& =0l

Backslope, @ S 2 AtHo[ZE AL

Backslope rise, S : S-S At2iel=0]

‘Modity Input Data in DESIGN MO

E: #HxZ¢ Zo

| Simplfied Method & Coherent Gravity Method

|
=
B Batter, w | BH B A}
| |
|
=

Hd =H+E : & <4 &0l

General Information

Geometry and Surcharge

SalData

SURCHARGE : %A 81=

Feinforcement (Metalﬁh‘mf 1 Sngle lype specified

FACIA (Segmental Pracast Panels) | Single ype checked - 0K

% Selsmic .Pé'ameters

UNIFORMLY DISTRIBUED : 5&X3%

Strsta for Glabal Stabity Anslysis

® Dead load surcharge : AFSHS
 Target Performance Criterla

T CONCENTRATED : R%3%
ANFEe= Zilgo] oy AlTsta View/Modifvs 29

#EtE

W |ive load surcharge :

C.4.3.1 GEOMETRY & SURCHARGE GEOMETRY /
SURCHARGE

d7lde ded 22 AEE 243 € 5 ok

1) Simple or Complex

Simples Z¥39d &) e 3de] Jeldd,

E

m\m

2ealo wAZLZo ol tig tolElE v
o s

ehs

of Wyold T rjel $uol @ A A
A5} 3ol B AL YR F OKS FYBt




2) Complex structures : 2§24

gulo] gk sejolw o wA daER FE.
Complex® & g3 & Aol YELHA
Ha, 9g7iAe] FEe SHFEHT AT £HY
HElE AR5 Simple F2olA 9 o] #A 2] A
A 2 FFe BHP AleE 98T F OKE

ia=s

Bridge Abutment : IO}

H

® Superimposed walls @ A gt S H

B Trapezoidal walls : Citst 2204 Z2o|E 71x= 84
]

Back-to—back walls : &2

C.4.3.2 Soil Data

o] F-EolMe BZEA(reinforced soil), MHEA]
(retained soil), 7]Z=#¥Hfounda tion soil)ell gk
G FE, diReiEzt, FEdEa e JEEHAS

ddste) Fo

C.4.3.3 Reinforcement

1) Length to be calculated by MSEW : B2k o] &l

ala




277 o] Age F A AR

il

= Bl
O Aol o] B 7 A (uniform length of MetalStrip
layers)& AM&-38t= 72T

@2y A9 HA BFAA Aol(minimum
required length of Metal StripZ %34 &3
%2 each MetalStrip layers AH&stes &F®o] U
Ejeteh) A4

2) Strength and spacing data : B7ZA19 ZFE9) ¢
3 4A kAo g giolE

DEds A9 a@4d3 F{9 wBAA(equally

—

spaced single type MetalStrip) & A28 4§,
B zel=a FH7bA(Sv/Sh), BAAAEFE, strip
21 Z(b), strip®] ©HAAH(Ac), =T AEAF(Fs), steel

L Feld Bl s 4

[Guidelines to calculating AclE ZYstd A+
L 2HF AcE T W diE AAE dHy
o] Atk

@HAFTHY Fdd FFH2 B AA(Design cross
section area of each optimal spaced single type
Metal strip, Ac)E ¥l v} 22 J9o] 4y
B, of RelAe favdd(a0e 4=4d F
OKE Zuwd. mRAY £ BAGY, sy
1A A, J24ds 859714 / (Sh-min,
Sh-max)& ZAT F OKE S8k




stripd] #atw
AR AE(Fy), AF

@ CT}oEgr 27 A(multiple metal strips)9 AT
AL Fag 5734 79 A4-E 23T § OKE
93

W%‘?

Cancel

Detautt

BAAGAED, ZEF2AFES), steeld] FHAE
(Fy), strip®] Z(b), strip] F#EDEH(Ac)E UF
3 & OKE 2@k

A

Two 1‘6"693 ‘of  REINFORCEMENT —= Design

m]g;.

BAA-F Atols] FE A

3) Interaction parameter :

=

2 Azw,

£4
MetalStrip T¥e] 3k A RE7|(rib)e] EAFTF
gtk 7|7 9E stripy A4E ¢ FATE ¢

A4 F OKE FYach

JE 1:2

=

friction angle along MetalStrip—soil
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interface(used in Direct Sliding analysis) : 2 ZtA 2}
Zo AsH opbEZt
B [+ pullout resistance factor : Q1&F & &A=

A=

i3

B o : scale effect correction factor : Ak

4) Minimum required length : 277 A ¢ #A4d

ol& AU

B Prescribed minimum resistive length to prevent pullout ,
Le : gliboll Mest7| ¢gt Mg ddollMel x4 2ol

B Prescribed minimum normalized total length for each
layer , L/Hd : 2t Zof et HastEl E2det Y s
oje| /48|

B Prescribed minimum absolute total length for each

layer , L: 2t Bofl cfst MAEZAMe 22 2 o

5) Lateral earth pressure coefficient K : Al&3ats
ZRAY 5 S0 U2 yE od 53 EY

=9 24.

@ W# k4ol ojgt E9hA S (internal stability K)
Demo 82004 AAlE Rankine 9752 Coulomb

o EgAS ¥ H 8T EASTE 49t

Coulomb E¢ATE S9std g3 7L 3w
Ueldt}l Coulomb EQHAZ=o] g Mozl wWopz

210 & QAFoEN EQAFE 2HY + U

@24 otA o] T AT (external stability K)
214 otAo] et E¢A S Demo 820141 #AotH

O s} AbgAsl A FE O o o8 Axdch

S R

G Tor b SiemI Campuaang e

what is 0 2 =289 0 o gt AMF o] 1}
sfelct,

O

rlr

Note #1¥Note #2¢4+= <& AL Alst
nyol Y@ AAE Aol veisle,

C.4.3.4 Facia
Facia F#olM = MetalStripyt @@ o] Al&5E=
Segmental precast concrete panelS A@g

nexts ¥ ghch

t}g F ¥ oA = Segmental precast concrete panel

of tIgt AMSHE AT F nextE: Z 7.




ot

G —ry
“Segme bat rrecast c:un::reta nanais”

The shear siraagth of the fackg system is
qmseryahveiymdujcd in calcudation:

Depth of concrete panel
2| ol

Average unitweightof concrete panel, = = |
He 47 celER

Horizontal distance to the center of gravity of concrete
Gu: 2

panel, measured from the front of the panel,

SelEaige]

"—_'}"IAI

tf& B 2o A= connection force relationship($2

H
e

71

FEdANel dis] Y F OKE S= )
aial Prachet Contreta nanals - Das... b4

Full Helght or !

Bollom of Wal

e RRo|xE A% (connection)ol e B

22 A %4 (Reduction Factor)® 4z +

C.4.3.5 Seismicity Parameters

Seismicity FH-oAlE EHEFTE

Astn, ndoH HdAwrtEs

1_
\_

O FA3E2 1A &
Seismicity is NOT applicable®




B Maximum ground acceleration coefficient , @ o : Z|CH

A BEPFS E A

¥ A0 direct sliding, eccentricity, bearing capacity,
internal stabilityol CHEH &EHel AMEfoMz2| =x[&£
EOl2 AAX2} HEtet v Z(percentage)s HE&

CHEHWA).

C.4.3.6 Terrain
o] FRoME AYa AF L AsteHe HHA

e QR

B Number of soil layer . X|&& T4tz Xk EFe

Maximum relevant horizontal distance, MH © & x|& ¢l

o

et M HIIA HAA FUAHZ
B Maximum relevant vertical distance, MV @ Z&[Z 2l ot

Had B A s dHE

A9 AR 93 @ Fnexts 2EHW g} 2

of FEANE AY. AFA s Aol W 94




C5 Run MSEW + Results Display
z2a949 2 2% 2

990 <lg Aldlol EFuyW  Program manager
BB A Run MSEW + Results displayE &3 8}¢
Z2a9e AFAT Fo dIE HEUT

tge 47 Al W@ swolnh
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C.5.1 compound and global stability
AA 273E FEFH7
stabilityel] QA EES F3 )

ttgo wx(box)E 295HH

¢kx compound / global

Boim sk o POINT

C.4.4 Metal Mat ©. 2 A A5}7]

Metal Matoll gt AAlaAl= FHEE9 Analysis F

Ho| tlgk oAl A F7=2 ok ool e

INVOKE
Campound / Glabal
Stability

th& e stwe] uehdtl. 3Pl AMethod of
stability analysis® ZY3}o] &4 #dL& A3

¥ OKE g3
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Note on Coordinate System

= Method of stability analysis | 28 otH A

=t

= Qo straight to . deep seated analysis

HolR BlE22}7|

= Reinforcement orientation rati

o
- ror=1 @ EtujEnp Fogtgro 2 22X

(ror) : E2tXY

A my

bt
o| Aigddh
e [== -

s

Stability

e Comprehensive Bishop | ZZ2& Bishop
a4
= | modification of Demo 82 approach :

A& Leshchinsky 2

d9 ANA W F ALY AFe

e (X1,Yy1ZhH) (X2,y2)= Tzgs 7| st gle
Z=MEEE L{ERHCE
= (X0,Y0)Etoe2l Zhzolch

= N Nys 220X, Y 2&ez Fe ol S47{5o0|ct.

H AE = o] Usdn
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‘Deep-seate

Deep  seated failure(A%33])<
B 93 W (compound failure surface) @4}

e

“Searc!

= Xpi,Xpf : Th2|Ho| Entete 2|2 E} FEXHNE

= Np @ Xpi2HXpf Atolg| ojujH E2f 745

C.5.2 4384

Ayt geole] dHAME F 4FFO w0
Ztzhe] A3 E A

> Geogrid

D> Geotextile

> Metal Mat

> Metal Stip

C.5.2.1 Geogrid

47 AN A F PROE Holgich

Aol M=

o 3l

. for Dedgn

Syeigyol
all analgies

» Intermediate Result : AN E
(minimum values required for each design
criterion : ZF AA 71Eel diEl ALEHE
2 23h)

» Tinal Value for Design : 27l gt HFZ 7} 3l

1) Intermediate results
External/Internal stabilityell gk HA 24kl

e 2345 dETT




(D External stability

B bearing capacity @ AAZe digd BEIA
R4 o

» direct sliding : &Fol g ®7A Lozl
Aol

P eccentricity : TAAT ] gk B SaFHA
Aol

P Bearing capacity

ttg 2™-e AH(static) dEFol ©F Bearing

2
capacity®] A7 Z3olt,

=
& Meyerhof stress o v | Meyerhof S 230 2|st
455

= Eccentricity, e : T&lH2|

& Minimum required base reinforcement length for
specified Fs : M S0 gt 22 %2 HZA 0|

= Required base reinforcement length for maximum
allowable eccentricity z|ltf &= HalHzlol ofsh
7= E4xe 2ol

e Eccentricity, e/L: #HAIZH2(H|

t}g 9L FH(seismic) B}l UIEH Bearing

capacity®] AA ZA7}o]ct,
5T Dene & Pracedue

b Direct shding

the T=e  AFH(static) FHEeol dig  Direct
sliding®] A#A Aol

9/ Dema 82 Proce

& FElevation : BE2Ael A 2]

e Required Minimum Length : 22|l 22 #F=Zo|

e Type : EZ4Ae EF




L 3lFol dlg Direct

sliding®] A A A3po|t}.
ARGHTD 957 Do 2 Procodurs

e T3 (seismic)

i

|
Seismicky

7 HFAFY 2AE YN oE 28FH 2ol
7} ®B7AAZ9] Dircet slidingel]l g A ool
et

T

“TOIRECT SLDING ¢ DETAILS
S ki 3 bleral 6

t}& 3% & Direct slidingol tigh 47 48 FHa4
Aol (MINIMUM required lengths for design)&
Yepuie asdold,

o Frac:

RS0 947 b

P Eccentricity

12§ 2 A A (stalic)
Eccentricity®] A Z3}o]t}.

aye

AN

3%l of g



ot I¥2 FH(seismic)
Eccentricity2] 27 Zzjo|t},
" Eecenirichy - AASHTO 8 / Demo 82 Procs

sotstoan |
FRaCS |

Zt RAAFe] =AE ZYsH g2 29y Zo
Z} BkajEe] gl Eccentricitye AFAlAl o]
[BR=IAT e

-8 292 Eccentricitye] oigk 44 Aa HA
do]l (MINIMUM required lengths for design)2
Jede gl

@ Internal stability

» Strength @ BZFA A7 3& AFAE Ho
fraQl el o AR

» Connection : BE7Zajel A7 38 A=<
AAH oMY {2 AFF=] UF FE

» Pullout and total length : 27 A9 22 A%}
28 BZAY o]




» Internal stability-Design(Strength) e 3L EH(seismic) FFoNAM AR AT}
g a"e AR sFelA AR 43 tAgoll didte] AAl AAA P&
St go] st AA AAA AL}

2R

i
ol
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e
2
_O‘il‘

E,

=

Intemal Stability -~ Design -- AASH

. Sols Leas
B G eme
4 ke

N TERNAL STABILITY : T

View APROXIMATED horizorial stress
distribition used bo calculats Tmex

= Zbottom ,Ziop !

= Coverage Ratio,

= Horizontal spacing : 222 =87t

= Tavailable :Tallowable=Tavailable/Fs
e Tmax @ 22 o F &

=
= Tmd: X &stE22 ¢ Z =o ey

@ 0
m

& Prescribed minimum Fs—overall @ AXHE 2ZA
ofchol Cf st X4 eHHE
& Actual calculated Fs—overall @ AX Al¢tEl 22X

uhctol| o g oHEE

e a2 E TmaxZ A4 37 S o=

A0




distribution)&

stress

P Connection—Design

tfe agdMde AAH(static) JtEolAe dAF
Abel(connection  status geogrid  strength,
connection break, connection pullout)ol] ©lF

ER R

Connecton - Design ~= AASHTO 83 / Damo 87 Frocadure

= Connection force, To @ HA AAFM FHEEE=
2l &y

= Reduction factor for connection break, CRu
nhctol] thEh ZhasAle

& Available connection strength, Tac [break criterion] :

HEFofAMel ELA notds

L

2} R7AA 99 sx= ZdYUstA Z 2AA 9
dARAE A GHEo] et

e connection

g IFdXE  FH(seismic)  dHFlAY
AZ B4 (connection status ¢ geogrid strength,
connection break, connection pullout)el]l 3

HEAHS A

P Pullout and total length

aPoAE  AA(static) dEFANA 9w
At o] (pullout length)®} A4 o](total length)E

epd e

e




24w 2o

= Minimum prescribed | A& E Xstgdedolel 2R

20| (DEMO 82 :1m)

02
Jg
E=
o
fo

= Reguired Le . =5 A&
Eale]
= la: FE Hzado|Me 224 2o

= Total required length, L: @7 == Fal 24l #ol

thg 2¥dME F3H(seismic) shaol A9 AEAF

# 2l 2 o] (total

Zel(pullout
[SR=Rii=

length) 2} length) =

it s Teral {nrgts - AASH
z T T

2) Final value for Design
Intermediate Result 2]o] 4A# 2Ad Axghg

Jepuict

AASHTO S/ Cermu 82 Provedue %

Do Layour =

Compound/global resultsZ 28 3slH

)3t Zo] oA EgAA/ g zk BAA S
HEets A2 2= s 2z BAgA g
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continue(view slip circle) Wzl A=

TxE dHel digk styddel FHXeYe) FHE,
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D Results of circles emerging at face
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@ Results of Deep—seated circles
Sajolqsh Ik R
sege] 7 FeA9

AT
» colored presentation : ©| FHWolAle Z
B gk otdfe] BEEZZE contourE

ol &3te #AUE F AT
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View all calculated critical circles
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C.5.2.2 Geotextile

Geotextilee] dlgt Az} #aole

2o wylF ZoC.5.2.1).

Geogride] ZE3t

1) Intermediate result

Geotextileo] ™8+ Intermediate results Geogrid?]
Az 2ol I FrH(C.5.2.1 D).

2) Final value for Design
Geotextileo] gt  Final
Geogrid®] Az &l Wi 2o (C.5.2.12)).

value for Designe

C.5.2.3 MetalStrip
g Az AL Geogride] Zit

ol 9y} ZoH(C.5.2.1).

Metal Strip@ll

1) Intermediate result
Metal  Strip®l f] 5}
Geogride] Zx #ol wiw Zr}

(E.8:2:1 1) J;

Intermediate  results

2) Final value for Design
Stripel @i¥  Final
Geogride] Ax} el Wxl Zu}
@B521 25

Metal value for Designs

C.5.2.4 Metal Mat
Metal Matoll djgt Ad} el tfg2o Analysis
BER dg dAz dysr]2 3o},




C.6 34 2 =(analysis mode) AFH2-H
Analysis Mode®l4l= Design Modecols dA€
g izt 2EE +38 + doH, J3¥w =1
B 7+4, do] & 2dF F 911, 2 o9
e A7 Az d# AES F4 & 5 Atk &
e F7 YElMde 9r=A] Design Mode®
Sl Asd & Analysis ModeZ A a]of &t
Analysis S-2o] A= Metal Matell @ o A& 29
712 g}

% NCMAZ MELSH A2 Metal Mat2t Metal Stripoil
Chst sioe $ais £ g2 (NCMA A2 251
E2AF 22xo daiMet HE=s =24E
sdlAMAgolch), FaciadlM= Facing enabling
frictional conne ction of reinforcement (modular
concrete block@tgabion: AR DHEXNEEE)o

cHaH A RE ShAfo] sEIC)

C.6.1 AASHTO/FHWA (Metal Mat/Grid)

C.6.1.1 Soil & Seismicity

Program Managerf-+#ol Al Design® Analysis 48,
AASHTO/FHWASH NCMASY A€z #H2 ogS

e g,
PROGRAM MANAGER

f

-~ DESION MODE

: Performance: i
Specify targel valuss
e

: ] AASHTO 9 / Domo B2(AS0)

.;_ RASHTO 2002 /144043 (ASD)
NCMA
AASHTO 2007 (LRFD)

Date in ANALYSIS MODE - ASHTO/FHWA. . £

l Simplfied Method ¥ {7 Coherent Graviy Method

Gonmurfumgﬁon & THE j

 Geomatiy and Sircharge -

= o sofoan

Reinforcement (Makal Stip) [ Sl s spectied

FACIA (SegmertalprecastPonek) | Singe ypscheckad 0K |

L el Parametars

Strata for Gicti! Stabiity Analysts

1) Soil

p SHNFL EA] g A5

o] RBoME BZEA(reinforced soil), WHEA]
(retained soil), 7]Z#|WH(foundation soilel &k
oo Yotz @2 53} 22 Design
Modeol A ¢=&3 7|2 EBAA7 ATHLE

Hgen, gao g 23 5 Ak

2) Seismicity




Seismicitye] FEol4E Design ModeolA @3 g
LAGFe g ofiEE Iolslm, gy Ho
Ak 7tEE Al & g

Seismicity is NOT applicable2 £ 3t}

Sanicty ~ haivats

>
== A= i R =] Maximum ground
acceleration coefficient , a o (HUAW 7I&E%
At HF-BZAA Alole] FAupEA o] dig
& (%) A8 &

e

aMaximum ground acceleration coefficient , a o

Z| I A B2 S =A%
=Seismic  soil-MetalMats friction coefficient, F=*
HEslzoe| O SHsIEMAe ZF-EZM  Atolg]

OfEHA S 248

C.6.1.2 GEOMETRY & SURCHARGE

GEOMETRY / SURCHARGE H-#elA& Design
Modeell A&}  =@7Al2  da3  #Fe Ade
AEdn 248 F ek

» Simple or Complex Geometry

»  Terrain, soil strata, and water table

» TFacia

1) Simple or Complex

Simple2 %8t th&3 g2 atWlo] LiEkT

P

o] HEo)|A Design Moded]s U&7 w3
Hele S9e] dig WAy AL shEel g
Argro]l HEHul "Wed uel A o] e,

= Height, H: Bx2 =& =0

= Backslope, *J : §| & Alpio| ARzt

e Batter, w: Hal2| ZApzE

Backslope rise, S Fl& & AtHg F0]

= E: HH 2 2ol

= Hi HH £0|, Hd =H+E

EE Z9¥3td wAIYZold dizk dHelHE
AH 7}

o




Complex® ZH3Hd th& 2& 3ol Uehti
Ha, oderixe  Bgg  FyEE  (Bridge
Ahutment, Superi —mposed Walls, Trapezoidal
Hge $99
w7 o)

e ARe 9¥F F OOKE

Walls,
2 ZAs T Simple FEA A 2o

a5l

Back—-to-back Walls) %

@ Bridge Abutment : 1ulC{
= Superimposed walls : H/Ctal2H
e Trapezoidal walls | Clekst 2243 Zo|& J1X= 84

= Back-to—back walls : 2¥E S

C.6.1.3 Terrain

of ¥RolE Ads A% % ARFedl wAd

= Number of soil layer: X/ &2 T ste X|E SR/ £

= Maximum relevant horizontal distance MH @ &A
ohEM EHIIA| 2 A A

= Maximum relevant vertical distance, MV | H&H &¢I

oFEM HIObAl =5 ZA EdAHE

del e YAT F onext® FUHW gt
2o gulol e
of HiolHE AF,

A3E Qg

Ag Fglel ol

A %31}

|
N
3
=,
N
ol




Nate o Coavdis

C.6.1.4 Facia

Full height/Segmental precast concrete panel-&
oh o dERE
(connection strength)7} 237 &3, 71713
A3t (mechanical resistance)el] ¢zt dFAF}=7}
IR

¥ AT PIA Stip2 ES(MBW)RF Z[AE Mg

0

|88 8% F=S0|Ch

(frictional  strength)®l

[40

(Mechanical resistance)&
Je{tf MSEW 3.001A{= MBW Metal strip/mat/grid
o 8 ALE & £ glckd YWA|Eo] 2B 2 MBW
Cf 4l Segmental precast concrete panelg& & &3t
panelofl Chet ®elnt EMzE MBWI siests df

£ gge=2M O =IE sl fEE & [

Segmental precast concrete paneld A%

nextZ g3l

2R Bo|A=  Segmental

[

precast  concrete

panelol] gk A1EE AFEF F nextE F o

The shear strength of the facing system s
conservatively neglected in calculations.

Click for note on effects of facing in exdernal

 stabifty calculations.

mtTrhwcg

Specify :

3
Wu

@ . gewd |

=  Depth of concrete
232 Egfge Zo|
=  Average unitweightof

ZHe|Enjdel g ohf] BY

panel : HMH==Z2EH

concrete  panel, vy f

= Horizontal distance to the center of gravity of concrete

panel, measured from the front of the panel, Gu

Z4He|Edde] FHES

cmy

st Con

Bottom of Wall

th2 REME dAAR (connection)ol A1 9] HILA

of djgt 7rAA4(Reduction

Factor)& 48€d &




next® &9 3k,

® Cru: AR zZaAs

e Fyo! HZE EEL4L

C.6.1.5 REINFORCEMENT
Reinforcement o= Metal
Wire GridsE 33},

Metal Mats / Welded Wire GridsE
Ze FHulo] yehdth

Mats / Welded

@ Strength and spacing data : R7Ale] ZEe}

j, FALZ oiF dolH

of REolAE Baol W HH MAE 57 9
A AEHE oY R BAAE dRsn 1AL
234,

=z
ol
-
e
2
o
ofl.
w
—t
o
@
(o3
o
J
ol
5L

(Fy), strip9Z(b),
d3 & OKE g3l

NFORCEMEN




Corrosion noteo| s Rale] gl =Azg 19
g2 $adUd(Ac)S Altste Wil dls) A=
= of .

@lInteraction parameter : B7Al- & Alolg A3
4g d7RTE 48

05 FEdAe 2 39g 249 FAOS
sk FAikel HAGHS AAFAT F OKE

4

o FEdAE 23— F Ateld ZEZAEAT
(interaction parameter)& A€l o] FHeo| w7}
A Axe HFe uwEt FAHE AAUER BAA
b= Ria=

# p ; friction angle along Metal Grid=soll interface(used

in Direct Sliding analysis) | 2272 £o| asH opaiz}

= F ; pullout resistance factor : 2l X g4
= q ; scale effect correction factor | EMFE Al

(3 Lateral earth pressure coefficient K : A}8-38} =
Z ®2Ae FF To w2 WF / 98 9 EY
ATy 24.

A oA g LA S (internal stability, K)
Demo 8294 A A5l Rankine EAS2F Coulomb
EAlS & Hed BEYAaE Aygd.




Coulomb ESHAIZE 2 sty oyt Z& 3Ho]
el Coulomb E@AS  did  Adxa

witga(0 ¢ gagony EgA$E 24T §

P oA otAe izt E¢AlS (external stability, K)
A ¢rA o] % EYATE Demo 82 oA et
So} A}gA7E A AT Oo oo AE

Stability Computations

{External Stability Calculations - Nate #1
o i i




C.6.1.6 Result

Analysis Mode ©lAl= [Run MSEW + Results
display]& S84 siyAxe di=f oEd 22
o] YeRd

Note #13 Note #29|x& 2& 4FHL Aitste
8o g A dge]l ekl

ey

i ey TSt ity
P Aeedatls P

L¥e

(O External stability

» bearing capacity : R A ol ojgt <tAA [7}
b direct sliding : &%) fa AL W7t

P eccentricity : A A dE HAA F7}

P Bearing capacity

<& 288 AHH(static) BFFol T Bearing
capacity @] 2] Azjo|ch,

= Ultimate bearing capacity : 7| ZX|gte] St X|x|=

e Meyerhof stress o v Meyerhof S &E=ol 2|
+E S

= Fccentricity, e : BHAH2|

& Fs caloulated © SHH &
= Eccentricity, e/l : Eal2Hald|

g ag2 FH(seismic) dzo] ¥ Bearing

capacity® s4 Azo]r)

carlng CApacily -~ AASHT

» Direct sliding

ol

tfe age  AAH(static) 3Fel dlFg Direct

sliding®] @4 o]t}

e Elevation : B2 2] Z M2




= Length : 222/ & 0|
& Fsstatic | & olX g
= Fsseismic @ S5 8

= Type . 2ZMel F

Hu

7} B #9ste xAE ¥ W oE
a8x Zol Z BRAFY Dircet slidingol A9
f]:_

= 2 o] i 54 2 (static)/ % & (seismic) A
2

P Eccentricity

g a8 AF(static)  dF g
Eccentricitye] 14 2 z}o]c},

2 wAAEY 2AE 2dsW o 9w o)
7} B7ASe] t§ EccentricityelAe g}
A gl 3 AA/EH Aol dehdr)

—Static

~Seismic




= Horizontal spacing : 2232 % 7+
= Long term Strength @ FyAcRe/b [kN/m] &2V &2
=

= Tmax: EZA =|df Re /&

9
bal
n

= Tmd: X7 stEc2 olst UM =g g2 22
= Actual calculated Fs—overall : A& AH &g B20R] mhct

of thet et

&
1o

zZt RFAS sFate =AE 29 9 7
wB7kAe] gk FHd 2 A (Tmax)e] gA €t
b Imﬁiﬁﬁiuﬁ T’rﬁh’%‘

| ¥iew APROXMATED horizontsl stress
distribugion used tu celculale Tmax

@ Internal stability
B Strength : 27ra19 A4 58 AFF=e o
Hol g g tHE AR

P connection : RZAe  AAFHEAFHE=
AAFANN 9 FEAFTZ] T ¢k

P pullout : B g Ao djg ¢tHE AR

ral
fito
X
ki

B Internal stability-Design(Strength)
ge adoME AA oA AA HAE AH
A Eo] et

tfS g A E TmaxE A2s7] % o=y
TH2HES  (horizontal  stress  distribution) &

BoFEg.

&= Coverage Ratio, Rc @ E 24|




| View RPROXMATED horfzontsl stress
cistribution used to calculate Tmax

# 52 (seismic) dFFol W AIHE  seismic
REL ZEYshd gL Yyer FAED F Yok

% T} ideal value per layer/global efficiency®

5

Zdshd B30 or Roel gk ojddgl gk
AA e Fgol o AdH BAA} dHFlA

Az
Fil
U
ol

d"Gse Fol vehde,

e

R e
“ldeal values

Matal Mat

LAVER ¥

L Hevation

W
[ o025
1.00
Looas
+ 250
a3

Lt el e
t: i |

. Scismic valuss 133@: vales

P Connection—Design

e TRl WA (static) BFAMS QAR A
g] (connection status : geogrid strength,

connection break, connection pullout )oll & 9FA

\SHTO 98 / Dema B2 Procedure =

= Reduction factor for connection break, CRu : Q&£
mjctol ch sk ZhaH %
= Available connection strength, Tac [break criterion] :

AL olMe (EZA AR 2T OiedE)

|
|
k. wBA fAe z=AE EYsw R



seismic F&&

P Pullout and total length

e oo AHA(static) stEolA Y ALAT
Aol (pullout length)$t AA|Ao] (total length)el
o sl vhelict

“Pﬁiiﬁ&’ﬁt"‘é%ﬁ‘bﬁ‘é?&ﬁ‘aﬁﬁ - AAS

e le: 5 MeddoiMe 2ZA Zol
F=E daddol|re 22t ol
& (Calculated Fs : 2Igol| cist oHHE

(=2 -

7t B7EAR HFsle £AE FY W 49
VAo 1§ TmaxE &2 & $ o

A% seismic FES

Sdsd g WHes FED 5 YU

@ Compound/Global Stability

Compound / Global Stabilityell 4= Design Mode®©!
M} Ze wyoz B/ Apgae] digh A&
HEg

g AAFE L Design Mode oAl #HAb
o gt

mio

Eha0] "“”‘(box) Bl

e ge #Hwo] yepdo A Method of
stability analysis® Z¥38lo] #|aupis A€s §

OKZ s,




ound J‘Eiuﬁai t’ﬁfﬁ”éf' alues -~ using C h“’&?&"ﬁéﬁ“és?fm”é‘?s‘ﬁ’uﬁf ]

& (3o straight to ; deep seated analysis | M STt E2IZ2
HEZ2 22|
= Reinforcement orientation ratio (ror) : 22 gheky|
« ror=1 . I pBl HMutstoz H2ix

. ror=0: 22

K
i
=
Io
0
o
il
1z
4o
DE
09
3
E
B
rl:l
L

= Demo 82 approach @ FHWAOl oHEH b siAe
Comprehensive Bishop | E4% Bishop g2 ol 8t a4y
= L modification of Demo 82 approach : FHWA 22

£+E st Leshchinsky £H

o AR WHHE d4€ 1FL Ad9Sd (3%
3.33 F=x),

44 7% dY F OKS 2959 tod ge 7
o vpehgth,

Cancel i

= (X1.Y13) (X2,y2)= ol #el S4EEE el
= (X0,Y0)=toe2 ZhiolCh,

= Nx Nys 202X, Yy ghete2 se 3ol S4 Jisolch

d]Z Eo°] Bishopd WHo= 4L FPstn Yd
tj&u 7ol Deep-seated failure(AF3}= 2] 34
F3) J4BE B gHo] vEehdrh

=l




Deep seated failure(X5-243) <J&l) Molxe 5%
9139 (compound failure surface) #4x} npzk74=A]
2 e7HE #RE YA

e Xpi, Xpf : By dHo| B35t
g9 24

= Np: Xpi% Xpf Alol9] stzH &

# Compound/Global Stabilityell tf
£ Design Mode 9|4 ¢ A &<l

t}4-2] compound/global results&

Fea

cund/ Glo

tS

R
s

> Results of circles emerging at face

Zete] WES YA FaelMe s 2wt A
At

» colored presentation @ ©] ZHHolME 2z} BAA
of djet tALe EXTE contourE o|gste] I

Qg Yk

» 3D presentation @ ©] WA= tAEe £ X

g 3490% FAY & Yok

B continue(view slip circle) : ¥ M e 72

Edido] dig ool FAFEXc,Yo), B, A




» Reinforcement contributiond % atd ch&3}
2o sulo] dem 7 mAe] W@ QAR

g0, RYES B1E & ok

1o-

wdure it Cantibistion
Kt o
Loindien
L Yeni2eol
LERTE 1R

femtoreement: |

Babridins, Bl

Thats  Thes fapertsl
Iegresi] fekereaz]
XA ik
are oo
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TR TR
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A

e

> Results of Deep-seated circles
A7lqE @ FEo 2@ saeldg oA R 7
Zo| HFsle HIE FYse 2 FelAg e

= A
oj & 4 it}

T
H
il
B i

b colored presentation : ©] WA E & RAA

of et ¢tHEe BEEE contowrs: ©]&35te &

Sh
&

» 3D presentation : ©] WA= FAEY

g 3tdoz BAY & ok




> 52 Fol ulF s FER 44 HHIF

oMo HE URiT 2.

Eartor af
Safedy, P

Tnwagnd

Mnﬁ';gﬁ":‘é%’fﬁd' CIRCLES

ket 1A Cagngieed F1i

P Reinforcement contributions et &3

2o gyel o n zt BibAlel] ojg e o

yEH roEZ dojg _/‘]: %E}-

=2 o= .

P View all calculated critical circles : # 3] &€

I EE E IR

C.6.2 NCMA (Geogrid/Geotextile)
» Seismicol dIg 23 / A 337 HE C.6.2.1 Soil & Seismicity




1) Soil & Seismicity (soil)ol] #= ¥ F

2) Seismicity

BHo|XE Design ModeolA] &3

s%9 nejong A

T gchd 2

Maximum ground
acceleration coefficient , a o (Hd] AW7HEE 7
e AAYH(F AH) distd 100% AL @
NCMA #HdAe 7143 A& zefstx &7 @
% Friction coefficient, Fxoll djg =3 &4
shxlo] A g

= Maximum ground acceleration coefficient , « o @ ECf

_L.

R Bt Al
C.6.2.2 GEOMETRY & SURCHARGE

GEOMETRY / SURCHARGE *#olME Design

Modeold o) wl@7bA 2 vhet 2 e HEF
n 248 % Uk

» Simple or Complex Geometry

s Terrain, soil strata, and water table

v Facia

1) Simple or Complexe] ®g H#E2& AASHTO
JFHWA (Metal Mat/Grid)e] <18 wist A8}
t}(C.6.1.2) ©, concentrated surcharget 18T

ATHNCMAS] AZFaFol did FA] &)

2) Terrain
Terrain®| e T2 AASHTO /FHWA (Metal
Mat/Grid)¢] 9= @3 T3t (C.6.1.3)

3) Facia
NCMA &4 o= rlEA T (frictional
1887 "ol Facia FaoAHE

resistance) &

Facing enable frictional connection of

reinforcement® A =3},

t}& HE Nl modular blockel thd AlgE 4
o & pext® FHITH

“facingbatal

ETRTET e e

@ Depth of facing unit : Micz5e 252 ol

& Height of facing unit: 22| £0|




= Average unit weight of facing unit, y /2 52 ZHgch
2 =8

& Horizontal distance to the center of gravity of facing
unit, including aggregate fill, measured from the front of

the unit, Gu : 282 FHE4

o} HEoME=E @2 (connection)o A H7FA 4+
ZF A S (reduction factor)E HL35ta, AMEEHE

27 B 3% AEg e B 5% 4

= RFc ! 32| Z(creep)oll ] st Al
= RFd : L} 7M (durability) ol Cf SF2H4=H| =
MEE NCMA HHHoll M= dZ FollMdel HE ZH =

§ 1EskK| 27| 2ol RFe 2F RFdoll thstod 1.0

o| Zh

o e HE

Mgt

fjo
o

dle

aPoME available connection strengthol

R R

& Tultconn @ 2etod A2t L

= Tconn@3/4 : 3/4inche| #&o| YdE me o zdx

t}g el A= bulging (M) gzt EF At
S AEs] Hste] E=o g Vo Ao A5
3 2l5 & Y Hg

T i —

W‘.ut (VU {Service.
s cide)

C.6.2.3 REINFORCEMENT

Reinforcement §--ol A Geogridgs 9%

Geogrid® €& thex 2 gwo] vpebdo).




P

1) Strength and spacing data : B73A1¢ ZE9}
B F£4 7k2e] g dlold

o] BiLo|xE Hoo ugt HHe HAE 7] 4
3 AFLEE oF 2HY BAAE Ag9stn HEE

EE L

il

Nimbarotralntarcem

dAe] ST

BAAY AEW, WAAY FF,
(Tult), ZA2AFRDE JFT §F OKE =T

Ona toe of HEINFORCEMENT — Analvels

=
)
e
&
-,
W
B i
o
ke
ol
Y
N
i)
>
Hh
&
=)
it
i e

s, frmmamésmwwmw Rt %’&h&’"ﬁz’““*

Lavif s

Srephgt Grpiilon  Geera
: Ty d

T o s

2) Interaction parameter : H7ZFA|-Z Alolg] AFE 4
L£A+E A
& FEAE BFA-F Aolo AR AT

(interaction parameter)& ¢4 3t}




@ p ; friction angle along Geogrid soil interface{used in

Direct Sliding analysis) : E4M 2t o At&H Dparzt

= [ ; pullout resistance factor : 214 XA

= ¢ ; scale effect correction factor : 84f XA

3) Lateral earth pressure coefficient K : A}-&3l=
72} BAAe]l TR w2 Uz ejHed EYAT

SEED

> Ul kel e E¢AF(internal stability, K)
Coulomb E¢HAFE Bz AlL45E dHoldis

(07} Ahgech

2] F Aol digl E}Al(external stability, K)
o4 Aol o BgAS AwelA O ngEa
(reinforced fil)e} ¥l E Al (retained filol] 3l ¢
7 e 3L AL,

C.6.3 Result

Analysis Mode oM+ Run MSEW + Results
displayE 83l 427 s ths3 &2 3}
wo] e

“stlis of Abalysts <o NCMA Procedure

1) External stability
= bearing capacity | A X|24ofl tHEF obE Al H7I}
direct sliding : &0 ofst ebeA "ot
&= eccentricity/overturning @ HA M2 Mxof CiEF obH

& "It

P Bearing capacity

o ¥ AAH(static) dHFell
capacity®] &4 Zdzjo]d}

& Bearing




= Ultimate bearing capacity : 7| Z=X|gte] =28t XX

= Meyerhof stress ¢ v:Meyerhof
<32 £xof9 S3 39

& Eccentricity, e 1 A7 2]

= Fs calculated - M &

= Base length : AHel Zo|

& Eccentricity, e/L 1 H4l7{2|d|

g a#e FF(seismic) 3tFel W Bearing

capacity?] #14 ZAzlo|t},

» Direct sliding

tte a1ge A A (static) 3tFo] HE Direct
o] & Aztojr}.

sliding

e Elevation : 22 el =49
e Length 1 E2A12/Z 0|

& Fsstatic : HEME

o Fsseismic : SHXS

o Type ! ELMAER

% AASHTOOIM HZixf 2ol 252 FHoMF
Bl AlZtE|X|2H NCMAWIME =59 2FM A%

==

2} RAAZ sFelE £AS FHEHE G5 1F
| o] Z+ m7AEe Dircet slidingoll ¢ +3

e
1 ek A A (static)/Z 3 (seismic) FA8 %] et

i

2




P Eccentricity

g2 188 AA(static) shFoll digtEccentricity /

overturning®] a4 Zx}ojc},

T

gesia g a¥T gol

Z+ B =o] Ulg Eccentricityoll A& =H s} b
ALl digk A

/4 Aol vehdt

—Seismic

2) Internal stability

» Strength : BAA9 47 &8 AAZ=9 +2
Hl 14 diF GAdE

» Connection/Bulging : 27 A1 A4 58 44
Lo} dAFeM FE B
o) dig dHdE HE

uAe AIAG UE s HE

AL
o
=
9o,
=

7.
=
T

» Pullout :

» Internal stability=Design(Strength)
the a"eAdE A7 ol AAl ddE HA
FE ok A

e P

lmm"?i ".Stébﬂny -

NeWRrscedure

© Zbottom ,Ztop : 2 EZHA ol AtSIEEE S

= (Coverage Ratio, Rc :
& Horizontal spacing : 222 =2+
o R 2l F&E

e Tmd: X7 stE2z old 224 = 7 ad

& Tmax : 227X

= Actual calculated Fs—overall © &% A& 8 2 ZHA] ohet

ol chEr ol g

Zt BAAF dgse £AE Y Zdze 1
ZApe] gk Hol 29 A (Tmax)e] EAECH




: View. Ammm‘mhamd ﬂrm
disiribution used o cslouists T

Astr] A% oz -

2.8 B ¥ (horizontal stress distribution)E .o

—r

s oAM= Tmaxs

G

| View APROXMATED horizactsl stress |
cistrivrdion used o caloulate Tmax

23 (seismic) s} ulgt 235 seismic ¥H

Zesy go yHor AEd £ 9t

P
3

ﬂi%O

C

= lidea
bl 2 2= (b or Re) ol
Sof oist Myt BUN e} AZFAM FE

etMgg sts 0| LIEHCL

| value per layer/global efficiency]&

]

Che ol abx el g, A
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L 11
o
#nb

]
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‘Targetted Fs-overal

&(st'mﬂlconwercddwwdm}' 1 B
| (D). 174

Keal vaiues for instafation
{chick to see NOTE)

Ether (07
ecrieron, Efher: Tl Or: Coverage |-
retio, Re- ¢

st e

0705 213

or73 154

a5 176

0954 157 £

1082 139 -
R EL 120
14 102 -

" seisgieveluss } Stote valuss.

e e

» Connection-Design

e addixE A3 (static) -FolAe 447 &
Hl(connection  status available  strength,
connection failure, connection serviceability)ol o

Ao .

& b ol




& Reduction factor for connection break, CRu : &%
oichol| cish ZbH =

= Available connection strength, Tel [failure criterion]
qbq] Zj=of et AZFofael BUN AMESLT

= Available connection strength, Tcs [service criterion]
ALE Z|Eof Cist AZ RoflAe] E2UM AtZZE

= Geogrid available strength, Tavailable : EZXAIS LT

2 wA 949 248 259 2 2@AY A

A 2o 4 dadge e

s 92 SRWe o] o] 2 bulgingel tist

slale) - FSac Vuj | ESac V)

Cam, | wm o am

am no - as
prrde} 1 255
o= use 3@

(-5 S AP T
e a8
Poaes

A7 FAolHE see’t WERHAL note XAHA &

Lk
< OSRW AHdf xe] 9 WA(Eel7t DA xol), ¥

A7F ZAAL bulgingel gk bdE Awel oigh ghol

Al%FE hinge height ©}.

i et L Heght usedto ] ! Connection
1 B0 i Depthfrom & Hinge il Weightof |0 X
% .&vm. LTl | MH’I%H&B)} i Sacked L g‘iﬁ; rgm B

SEEY

= Pa-sum(Fqg)i:

= Average weight of stacked blocks : FZ=El E52| H 24
= Vu,Vu' peaktserviceo| st Mot2te
& FS(Vu), FS(Vu') . T 32Lel (peak state)ol| Ao oHH 23}

A2 AN (service state)dlA el otE &

Maximum unreinforced SRW height & 934




overturning®l djg kM -Eo] et
TR

i Targeted Safety facke

% %2 (seismic) dHEo] dF ZIE seismic FF

Sl

i 1]

@e gos AET # ook

Bl
Uy
Ju

P Pullout and total length

-

e aPolHE AH(static) dHFNA LAY
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AASHTO DESIGN METHOD

PROJECT IDENTIFICATION

Title: i
Project Number: J
Client:

Designer: WALL

Station Number:

Description:

Company's information:

Name:
Street;

Tc]ephojne #: i
Fax #:
E-Mail: |

Original file path and name: DA A 2 23 R T 2 1 SMSEWG.67 A0 1 . BEN
Original date and time of creating this file: Wed Nov 09 14:44:37 2005

PROGRAM MODE: DESIGN |
of a SIMPLE STRUCTURE i
using GEOGRID as reinforcing material.
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DESIGN DATA
DESIGN OBJECTIVES
Minimum factor of safety against pullout, Fs-po 2.00
Minimum factor of safety against direct sliding, Fs-sliding 1.50
Maximum allowable eccentricity ratio at each reinforcement level, e/L 0.1667
Minimum factor of safety against compound and overall failure, Fs-comp-static 1.30 i
Minimum factor of safety against compound and overall failure, Fs-comp-seismic 1.10 5

Prescribed minimum resistive length to prevent pullout, Le = 1.00 m.
Prescribed minimum normalized length of each layer is: L/Hd=0.80 --> L =5.28 m.
Prescribed minimum absolute total length of each layer is: L =2.50 m.

BEARING CAPACITY
Bearing capacity is controlled by general shear.
Maximum permissible eccentricity ratio (soil), e/L 0.1667
Minimum factor of safety with respect to ultimate bearing canacity (Meyerhof approach) 2.50
Bearing capacity coefficients: Nc¢c=30.14 N y=22.40

SOIL DATA

REINFORCED SOIL

Unit weight, v 18.0 kN/m
Design value of internal angle of friction, ¢ 30.0

RETAINED SOIL
Unit weight, ¥y 18.0 kN/m
Design value of internal angle of friction, ¢ 30.0

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, ¥ squiv. 18.0 kN/m
Equivalent internal angle of friction. Dequiv. 30.0
Equivalent cohesion, ¢ .quiv. 0.0 kPa

Water table does not affect bearing capacity
LATERAL EARTH PRESSURE COEFFICIENTS
Ka (internal stability) = 0.3333 (if batter is less than 107 Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Inclination of internal slip plane, w= 60.007  (see Fig. 28 in DEMO 82).
Ka (external stability) = 0.3399 (if batter is less than 10?7 Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)
SEISMICITY

Not Applicable
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Vernon 10 ALY Veenon 3 0 ASEW Yermcan 1€ MIEW Vers 10 0 B Yo 3 B MSEW Vet

INPUT DATA: Geogrids
(Multiple type reinforcement)

Warmion 46 MSF Vrmon 16 MEEY s 3 0 1S5 Yermon 10 MW Vormon 15 HEEW Ve 1

AT Vernn

D A e 2

L0 ML Yernom 1

LU S L SMSEWI6 67 AL201 5 4 BEN

W Vermon 10 A

TOMSEW Versh 10 HSEH erens 10 AW Yermon

DATA Geogrid Geogrid Geogrid Geogrid Geogrid
type #1 type #2 type #3 type #4 type #5
Tult [kN/m] 40.0 60.0 80.0 100.0 150.0
Durability reduction factor, RFd 1.05 1.05 1.05 1.05 1.05
Installation-damage reduction factor, RFid 1.12 1.12 112, 1.12 1.12
Creep reduction factor, RFc 157 1.57 1.57 1.57 1:57
Fs-overall for strength 1.30 1.30 1.30 1.30 1.30
Coverage ratio, Rc 1.000 1.000 1.000 1.000 1.000
Friction angle along geogrid-soil interface, p 24.79 24.79 24.79 24.79 24.79
Pullout resistance factor, F* 0.80%a0  0.80ap 080%an  0.80%an  0.80%an
Scale-effect correction factor, o 1.0 1.0 1.0 1.0 1.0
Variation of Lateral Earth Pressure Coefficient With Depth
K /Ka
Z K /Ka 0.0 1.0 2. 3.0
Om 1.00 0
I m 1.00 Vi [[n]
2m 1.00 2
3m 1.00
4m 1.00 4
S5m 1.00 .
6m 1.00 6
q _
10
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INPUT DATA: Facia and Connection
(Design)

FACIA type: Facing enabling frictional connection of reinforcement (e.g., modular concrete blocks, gabions)
Depth/height of block is 0.40/0.20 m. Horizontal distance to Center of Gravity of block is 0.23 m.
Average unit weight of block is ~ ¥r=23.00 kN/m

Top of wall
% _,’ F{d _ r1~0-stati§__/ 131}51'{ 7/ Hg 0.00 I | \ ; ‘ ‘ ; .
025171 7 i *T WJIW o
0.00 1.00 N | | I
0.25 1.00 050 | -
0.50 1.00 0.75 i | | |
0.75 1.00 1.00 . | L |
L LI 1.00 0.90 0.80 0.70 0.60 0.50

To-static / Tmax

To-static, To-seismic = connection force, static and superimposed dynamic compongnt, respectively.

Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #3
o CRu @ ¢ CRu o CRu G CRu o CRu
50.0 0.90 50.0 0.90 50.0 0.90 50.0 0.90 30.0 0.90

100.0 0.90 100.0 0.90 100.0 0.90 100.0 0.90 100.0 0.90
Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #5
o CRs @ ¢ CRs o] CRs G CRs G CRs
0.0 0.00 0.0 0.00 0. 0.00 0.0 0.00 0.0 0.00
50.0 0.90 50.0 0.90 50.0 0.90 50.0 0.90 350.0 0.90
) ¢ = Confining stress in between stacked blocks [kPal]
) CRu = Tult-connection / Tult-geogrid
®) CRs = Tpo-connection / Tult-geogrid

D A T A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name 4T 6T 8T 10 15T
Durability reduction factor, RFd 1.00 1.00 1.00 1.00 1.00
Creep reduction factor, RFe 1.00 1.00 1.00 1.00 1.00
Overall factor of safety: connection break, Fs 1.50 1.50 1.50 1.50 1.50
Overall factor of safety: connection pullout, Fs 1.50 1.50 1.50 1.50 1.50
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 6.60 [m] { Embedded depth is E = 0.50 m, and height above top of finished
bottom grade isH=6.10m }

Batter, ® 0.0 [deg}

Backslope, [ 20.0 [deg]

Backslope rise 1.5 [m] Broken back equivalent angle, | = 6.487? (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [kPa]

DESIGNED REINFORCEMENT LAYOUT:

SCALE:
0 2 4 6[m)

ey TR I
oo S RS __*

Temien § 0 MSEW Verson \ 6 MSEW Verson 10 MSET Versicn 3 0 MAFSF Vermon 3 8 MW Yareion 3 0 MEEWE Varairm 3.0 MEEW Verruon 80 MEEW Urrorom 3 6 USTW Varriom § 8 LISEW Versio 18 MSFW Versbon 100 LFSE W Verman 18 USFI Vermon 10 MSEW Vetnon 10 MSEW Vermon 10 MSEW Vernion 1.9 MAEW Version 1.0 MFEW Vetrion §0MSEW Verrxm 10 MIEW Vernion 10 MAW Yernon 16
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REINFORCEMENT LAYOUT AND DESIGN CRITERIA

LEGEND:

( 1) Connection strength ~ Satisfactory

( 2 ) Geogrid strength ® Unsatisfactory
( 3 ) Pullout resistance

(4 ) Direct sliding

( 5 ) Eccentricity

Bearing capacity:
Foudation Interface: Direct sliding ]/ Eccentricity — +f

“LEMSEW6.674 Al20 5 3 BEN

Geogrid
##  Elevation Length Type (1) (2) (3) (4) (5)

Geogrid
# Elevation Length Type (1) (2) (3) (4) (5)
#

[m] m] " # [m] [m]

I 040 528 3 + ~ A A A 7 400 528 1 N N N A A
2 100 528 2 9+ N A A A 8§ 460 528 1 A N N N A
30160 528 2 o N N A A 9 520 528 1 N N A A A
4220 528 2 N N A A A 10 580 528 1 + + A A A
5 280 528 1 4 N N A W 11 620 528 1 + + A + A
6 340 528 1 A N A 4 A
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BEARING CAPACITY for DESIGNED LAYOUT

STATIC SEISMIC UNITS

(Water table does not affect bearing capacity)

Ultimate bearing canacity, q-ult 841.2 N/A [kPa]
Meyerhof stress, oy 176.61 N/A [kPa]
Eccentricity, ¢ 0.55 N/A [m]
Eccentricity, e/L 0.105 N/A

Fs calculated 4.76 N/A

Base length 5.28 N/A [m]
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DIRECT SLIDING for DESIGNED LAYOUT
(for GEOGRID reinforcements)

Specified Fs-static = 1.500

Along reinforced and foundation soils interface: Fs-static=2.133

# Geogrid Geogrid Fs Fs Geogrid
Elevation Length Static Seismic Type # Product name
[m] [m]
1 040 5.28 1.785 N/A 3 8T
2 1.00 5.28 1.919 N/A 2 6T
3 1.60 5.28 2.074 N/A 2 6T
4 220 5.28 2257 N/A 2 6T
5  2.80 5.28 2.476 N/A 1 4T
6 340 5.28 2.743 N/A 1 4T
7 4.00 5.28 3.072 N/A 1 4T
8 4.60 528 3.489 N/A 1 4T
9 520 5.28 4.027 N/A 1 4T
10 5.80 5.28 4.733 N/A I 4T
11 6.20 528 5312 N/A I 4T

ECCENTRICITY for DESIGNED LAYOUT

At interface with foundation: ¢/L static = 0.1049; Overturning: Fs-static = 3.85

#  Geogrid Geogrid e/L e/L Geogrid
Elevation Length Static Seismic Type # Product name
[m] [m]
1 0.40 5.28 0.0919 N/A 3 8T
2 1.00 5.28 0.0733 N/A 2 6T
3 1.60 5.28 0.0556 N/A 2 6T
4 220 5.28 0.0388 N/A 2 6T
5 280 5.28 0.0227 N/A 1 4T
6 3.40 5.28 0.0069 N/A 1 4T
7400 5.28 -0.0089 N/A 1 4T
8 4.60 5.28 -0.0257 N/A 1 47
9 5.20 5.28 -0.0454 N/A 1 4T
10 5.80 5.28 -0.0723 N/A 1 4T
11 620 5.28 -0.1002 N/A 1 4T
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RESULTS for STRENGTH

M Y B MSER Ve SO MSEW Vi ) EMSE imi

31 MEEW Venaon 10 MISEW L

LR T 3 B I SHMSEWAG.6 7 A0

S CMEFE Vermon 10 MSEW Vemmen,

# Geogrid Tavailable  Tmax Tmd Specified Actual Specified Actual
Elevation [KN/m]  [kN/m] [kN/m] minimum calculated minimum calculated Product
[m] Fs-overall F's-overall  Fs-overall Fs-overall name
static static seismic seismic
1 040 43.3 29.7 N/A 1.300 1.457 N/A N/A 8T
2 1.00 32:5 23.2 N/A 1,300 1.404 N/A N/A 6T
3 160 325 21.0 N/A 1.300 1.548 N/A N/A 6T
4 220 325 18.8 N/A 1.300 1.726 N/A N/A 61T
5 2.80 21.7 16.7 N/A 1.300 1.300 N/A N/A 4T
6 340 21.7 14.5 N/A 1.300 1.493 N/A N/A 4T
7 4.00 21.7 124 N/A 1.300 1.754 N/A N/A 4T
8  4.60 217 10.2 N/A 1.300 2.126 N/A N/A 4T
9 520 21.7 8.0 N/A 1.300 2.697 N/A N/A 4T
10 5.80 21.7 5.0 N/A 1.300 4.296 N/A N/A 4T
11 6.20 217 4.1 N/A 1.300 5.321 N/A N/A 4T
RESULTS for PULLOUT
# Geogrid Coverage  Tmax Tmd Le La Avail.Static Specified Actual Avail.Seism. Specified Actual
Elevation  Ratio [KN/m] [kN/m] [m] [m] Pullout, Pr  Static Static  Pullout. Pr Seismic  Seismic
[m] [kN/m] Fs Fs [kN/m] Fs Fs
1 040 1.000 29.74 N/A 5.05 0.23  600.6 2.000 20.196  N/A N/A N/A
2 1.00 1.000 23.15 N/A 4.70 0.58 5172 2.000 22338 N/A N/A N/A
3 1.60 1.000 20.99 N/A 4.36 0.92 4399 2.000 20954  N/A N/A N/A
4 220 1.000 18.83 N/A 4.01 1.27  368.7 2.000 19.582  N/A N/A N/A
5 2.80 1.000 16.67 N/A 3.66 1.62  303.8 2.000 18.224 N/A N/A N/A
6 340 1.000 14.51 N/A 3.32 1.96 2451 2.000 16.889 N/A N/A N/A
7 4.00 1.000 12.35 N/A 297 231 1925 2.000 15589 N/A N/A N/A
8§  4.60 1.000 10.19 N/A 2.62 266 146.2 2.000 14344  N/A N/A N/A
9 520 1.000 8.03 N/A 228 3.00  106.0 2.000 13.199  N/A N/A N/A
10 5.80 1.000 5.04 N/A 1.93 335 720 2.000 14282  N/A N/A N/A
1T 6.20 1.000 4.07 N/A 1.70 3.58 528 2.000 12.969  N/A N/A N/A
Page 9 of 10
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RESULTS for CONNECTION (static conditions)

# Geogrid Connection Reduction Reduction  Available Available Fs-overall Fs-overall
Elevation force, To factor for factor for connection Geogrid connection Geogrid Product
[m] [kiN/m] connection connection  strength strength, strength strength name

(short-term  (long-term Tavailable

strength)  strength) [kh/m] Specified Actual Specified Actual

CRult CRer {kN/m]
| 0.40 29.7 0.90 0.90 72.0 72.0 433 1.50 242 150 242 130 146 8T
2 1.00  23.2 0.90 0.90 54.0 54.0 325 .50 2.33 1.50 233 130 140 6T
3 1.60 21.0 0.90 0.90 54.0 54.0 32.5 1.50 2.57 150 257 130 155 6T
4 2.20 188 0.90 0.90 54.0 54.0 325 1.50 2.87 150 2.87 1.30  1.73 6T
3 2.80  16.7 0.90 0.90 36.0 36.0 2107 1.50 2.16 1.50 2.16 1.30 130 4T
6 3.40 145 0.90 0.90 36.0 36.0 52 1.50 2.48 150 248 130 149 4T
7 400 124 0.90 0.90 36.0 36.0 217 1.50  2.91 1.50 291 130 1.75 4T
8 400 102 0.90 0.83 36.0 33.1 21.7 1.50 3.33 1.50  3.25 130 2.13 4T
9 520 8.0 0.90 0.58 36.0 23.2 217 1.50, 448 1.50 289 130 270 4T
10 580 5.0 0.90 0.33 36.0 13.2 21.7 1.50 7.14 130 2.63 1.30 430 4T
11 620 4.1 0.90 0.17 36.0 6.6 21.7 1.50 8.84 1.50 1.63 .30 532 4T
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DESIGN DATA

DESIGN OBJECTIVES(& A otd & Z|&E AH)

Minimum factor of safety against pullout, Fs—po 1.50(2 &t stoll cheh = A01H &)

o
2 ®
&=
rok
W

Minimm factor of safety against direct sliding, Fs—sliding 1.50 o
Maximum allowable eccentricity ratio at each reinforcement level,e/L 0,1667(Z 224y
Minimum factor of safety against compound and overall failure, Fs—comp-static 1
ralsg Magsir| ¥#e 49)

Minimum factor of safety against compound and overall failure, Fs—comp-seismic 1.10(F&jebE & gt & ol g x|
FatEg HMgst E9)

Prescribed minimum resistive length to prevent pullout, Le = 1.00 m.(=SXatH ol UM 22 = Hxz
o] X&) :

Prescribed minimum normalized length of each laver is: L/Hd = 0.60 -—> L = 5,10 m. (8 =0|e} EZA Ziolef H]
AE)

Prescribed minimum absolute total length of each layer i1s: L = 2.50 m.(22A =z 220 X FH)

BEARING CAPACITY(X| X]21)
Bearing capacity is controlled by general shear.(M™8HM SHnlD| S%)
Maximum permissible eccentricity ratio (seil), e/L 0.1667(=cf5-2H A H2|u])
Minimum factor of safety with respect to ultimate bearing capacity (Meverhol approach) 2.00(%|x|gof CHst z[4-¢f
&)
Bearing capacity coefficients: Ne = 30.14(H &&dof cff s+ &|X|&H A=)

|
N_gamma = 22.40(F2| HHelEol gt XX A=)

SOIL DATA
REINFORCED SOIL(& ZFEA])
Unit weight, ganma = 20.0 kN/m™3(&2| ctel=2h
Design value of internal angle of friction, phi = 32.0 deg. (W F0o}&FZH
RETAINED SOIL(uf ™ £ 4)
Unit weight, gamma = 20.0 kN/m"3

Design value of internal angle of friction, phi = 30.0 deg.
FOUNDATION SOIL (Considered as an equivalent uniform soil)(Z[Z=X|gh
Equivalent unit weight, gamma_equiv, = 20.0 kN/w™3(7|=X|Hte] £9| E7} tig[EEH)

Equivalent internal angle of friction, phi_equiv. = 30.0 deg.(7| EX|dte] S7} L} F0O}EZ)
Equivalent cohesion, c_equiv. = 0.0 kPa(Z| =X|gte| S22} &=td)

Water table does not affecl bearing capacity(X|sts7F X[ X[=2of Ch3to] H&ko| Gles W2z ZHEF)

LATERAL EARTH PRESSURE COEFFICIENTS
Ka (internal stability) = 0.2755 (eq. 17 is utilized to calculate Ka for all batters)
( For internal stability user specified delta = 20.00 deg. (EZEglollA g{ofat2F 202 20/32 X[ A))
Inclination of internal slip plane, ksii = 57.38 deg. (see Fig. 28 in DEMO 82; ksii is for all batters).(tH®
ot M HEA MEE maH Z2HKsil)
Ka (external stability) = 0.3333 (if batter is less than 10 deg., Ka is calculated from eq. 16. Otherwise, eq.
17 is utilized)

SEISMICITY(A| 1)

----- Not Applicable ———(X|Zl8tE X Bs5tA| EaE




INPUT DATA® Geogrids(X|222|= EZIxjo] djst 24eld)

(Multiple type reinforcement (EZX ZH&F 570 77X 71s)

D AT A Geogrid Geogrid Geogrid Geogrid Geogr1d
type #1 tvpe #2 type #3 type #4 type #5

Tult  [kN/m] 100.0 N/A N/A N/A N/A
Durability reduction factor, RFd 1.1 N/A N/A N/A N/A
Installation—damage red. fac., RFid 1.10 N/A N/A N/A N/A
Creep reduction factor, RFc 2.00 N/A N/& N/A N/A
Fs-overall for strength 1.50 N/A N/A N/A N/A
Coverage ratio, Re 1.000 N/A N/A N/A N/A
Friction angle along

geogrid-soil interface, ro 26,56 N/A N/AA N/A N/A
Pullout resistance factor, F= 0.8 tan(ph) N/A N/A N/A N/A
Scale—elfect correc. factor, alpha 0.8 N/A N/A N/A N/A
or Tult [kN/m] @ 228l Setel &= (et?| stF)

= Durability reduction factor, RFd : 2ZtA o] iAol ofgh A= (Etstd, MEEd &)
— Creep reduction factor, RFc : EZ A 8] = glol st ZaAl=s

v |nstallation-damage red. fac., RFid : E24x A X|A| F =

v Fs—overall for strength : 22ZtA Zzol of gt x| oM E
e Coverage ratio, Re : HEHNU|[(EZxI} FIAS8FE 22 3Ue HE)

e geogrid-soil interface, ro @ EZA| Ll FALo|e| LfFofEHZ

= Pullout resistance factor, F+» : 22X 2} FAto|e] ol &x| &A=

o Scale-effect correc. factor, alpha @ HZEX| el ZtZ(stiffness)oll ti st =EHAT(X|2OElE = 0.8, &

um

Variation of Lateral Earth Pressure Coefficient With Depth(Z!o[ol] o2 EetA 2] tis})

Z K/ Ka
0m 1.00
Im 1.00
2m 1.00
am 1.00
4 m 1.00
5m 1.00
6 m 1.00

= Ka = FSELA T
o K = Ct&E{compaction)|2 2 218 FUEL A=
o 7 = HZE 2 Atchol| A2 E{ 2] o]

& Xeag|set X AEY B BHE HUE YoM FUsE EeHK/Ka)S ZHolof wat Hatx

=2} (Demo 82)

MEH0| DMl o|xl= &ako e 2

A =




o

INPUT DATA: Facia and Connection (Design)(FHE=n 2Zx HZHol st AH ¢l=d)

FACIA type: Facing enabling frictional connection of reinforcement (e.g., modular concrete blocks, gabions)
Depth/height of block is 0.5/0.2 m. (222 gjH ZF/Z2=2| &£0)
Horizontal distance to Center of Gravity of block is 0.2 m.(EE2 4 FHSA He;== vlHE2] 1/2)

( =
Average unit weight of block is gamma_f = 24.0 kN/m"3(EE 2} LS Zatsh HF ot 52

Z/ Hd To-static / Tmax
0.00 1.00
0.25 1.00
0.50 1.00
0.75 1.00
1.00 1.00

To-static, To-seismic = connection force, static and superimposed dvnamic component, respectively.

o Tmax © 2t BT EoIMe BUA A0 gl
e To : HAoIAL BUA Ao Serolxe

e static @ AT SIS S & EstA|
=
&

Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #5

Sigma CRu Sigma CRu Sigma CRu Sigma CRu Sigma CRu
50.0 0.90 N/A N/A N/A N/A
100.0 0.90 N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A

Geogrid Type #1  Geogrid Type #2  Geogrid Type #3  Geogrid Type #4  Geogrid Type #5

Sigma CRs Sigma CRs Sigma CRs Sigma CRs Sigma CRs
0.0 0.00 N/A N/A N/A N/A
50.0 0.90 N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A

Where: Sigma = Confining stress in between stacked blocks [kPal(221f 2ZAfo
CRu = Tult-connection / Tult-geogrid (223 22 Ailo(e| Hztx| nic

Tpo—connection / Tult-geogrid (E&1} 2= Alole] B2 oldtulzztz/ZetelEztE)

e §

CRs



D A T A (for connection only) Type #1  Type #2  Type #3  Type #4  Type #5

Durability reduction factor, RFd 1.10 N/A N/A N/A N/A
Creep reduction factor, RFc 2.00 N/A N/A N/A N/A
Overall safety factor: connec. brealk, Fs 1,50 N/A N/A N/A N/A
Overall safety factor: connec.pullout,Fs 1.50 N/A N/A N/A N/A

bl

[

“Durability reduction factor, RFd @ HEZtAje| ufstAdof et ZraAH 5
G
pust

== (Creep reduction factor, RFec @ HEZtafe| =z glol st &

|
= (Overall safety factor: connec. break, Fs @ 223} E20 e AZLo|Me EZERje] Ijcrof et 2HH 2
= (verall safety factor: connec.pullout,Fs : S22} 22x2| oAZFo|Ae EZAel oldrof st M E

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 8.50 [m] {Embedded depth is E = 0.50 m(z2!2!'0l), and height above top of [inished
bottom grade is H = 8.00 n(E2E 28| L &=0/(2¢Zlo|E MW =0[)}

Batter, omega 0.0 [degliz==of st B2t =28 FMuoiol ZHAY

Backslope, beta 30.0 [degl(BZE S48 ACe] HEAH AA}

Backslope rise 0.0 [m] Broken back equiv. angle, I = 0.00 deg. (see Fig. 25 in DEMO 82)

(E2E 29 stel MEAH &o|)

UNIFORM SURCHARGESEEZ MXstE)

Uniformly distributed dead load is 0.0 [kPal(A}StE), and live load is 13.0 [kPal(&tst=)




REINFORCEMENT LAYOUT AND DESIGN CRITERIA (HZtM ZM{xef HA 7|F)

LEGEND: (1) Connection strength (S ZA7F5)
(2) Geogrid strength(13 7] J_ﬁ)
(3) Pullout resistance($1%tAal)
{4) Direct sliding(¥%)
(5) Eccentricity(H=/H4Aa])

Bearing capacity: (v).(X|x[&d)

Foudation Interface(B2ZtE =% Xoint 7| ZX|HF Alo]): Direct sliding (v)(Z&);

(v) Satisfactory( =)
(x)  Unsatisfactory(EwH%)

Fecentricity (v).(H

G e o g r 1 d
# Elevation Length Type (1) (2) (3) (4) (5)

[m] {m] #
1 0.20 5.44 1 v v v ¥ ¥
2 0.80 5.10 1 v v v v ¥
3 1.40 5.10 1 v v v v ¥
4 2.00 5, K 1 v v v v ¥
5 2.60 5.10 1 v v v v 3
3.40 5.10 1 v v v v ¥

= Elevation : E2Z2HA Z A 2| x|
= Length : B4R Zo]
= Type : ELA BF (kN/m)

G e o g r 1 d
# Elevation Length Type (1) (2) (3) (4) (5)

[m] [m] #

4.20 5.10 1 v v v v 3
8 5.00 5.10 1 v v v v
9 5.80 5.10 1 v v v v ¥
10 6.60 5.22 1 v v v v 3
11 7.40 5.74 1 v v v v 3
12 8,20 6.39 1 v v v v 3

BEARING CAPACITY for DESIGNED LAYOUT(X = e g dA4=})

STATIC
Ultimate bearing capacity, g-ult 842.1
Meyverhof stress, sigma_v 265.0
Eccentricity, e 0.84
Eccentricity, e/L 0.155
Fs calculated 3.18
Base length 5.44

cs= Ultimate bearing capacity, g-ult : Z| & X tte

SEISMIC UNITS
N/A [kPal

N/A [kPa]
N/A [m]
N/A

N/A

N/A [m]

= 5x| x| &

o Meyerhof stress, sigma_v : Meyerhof €8 2ZolA{2] +2S¢

o Eccentricity, e @ HAAHZ
o Eccentricity, efL :HalZH2| H|
< Fs calculated : A X[ ofsh obH

b

=

9

o= N/A @ Not Applicable ; 2 Z3lX| &g

X
Base length : Meyerhofel S80] Ex2st= 24 #Ho|

A7 el




DIRECT SLIDING for DESIGNED LAYOUT(&Hsoff cist &7 &2}

Specified Fs-static =

1.500(Md " & 2= o

rel

ok QHE =)

Along reinforced and foundation soils interface: Fs-slatic = 1.9248Y% xWg wel 2so| of
# Geogrid Geogrid Fs Fs Geogrid
Elevation Length Static Seismic tvpe #
[m] [m]
1 0.20 5.44 1.701 N/A 1
2 0.80 5.10 1.700 N/A 1
3 1.40 5.10 1.821 N/A 1
4 2.00 5.10 1.961 N/A 1
5 2.60 5.10 2.125 N/A 1
6 3.40 5.10 2.390 N/A 1
7 4,20 5.10 2,132 N/A 1
8 5.00 5.10 3.187 N/A 1
9 5.80 5.10 3.824 N/A 1
10 6.60 5.2 4.897 N/A 1
11 7.40 5,74 7.169 N/A 1
12 8.20 6.39 11.970 N/A 1
o Geogrid Elevation : A|2e2l= BEZA =ML A
v Geogrid Length @ X222 HZR] 20|
= Fs_Static : X|EStEE MIB5HX| s 9o e
= Fs_Seismic : X FsE2 HEF HPe ¢EE
= NfA : Not Applicable : M &351X| g4&
v Geogrid Type ; 222l S/(0471A 18 EZEX 100kN/m)

3t




ECCENTRICITY for DESIGNED LAYOUT(® M AHe2|/® =of of st MAIZH 1)

Along reinforced and foundation soils interface: e/L static = 0.1666(8% Mol 7| Zx|ut Atole] HAAHe|B|/HE)

# Geogrid Geogr id e/L e/l Geogrid
Elevation Length Static Seismic type #
[m] [im]

1 0.20 5,44 0, 1595 N/A 1
2 0.80 5.10 0.1587 N/A 1
3 1.40 5.10 0.1372 N/A 1
4 2.00 5.10 0.1173 N/A 1
5 2.60 5.10 0.0989 N/A 1
6 3.40 5.10 0.0768 N/A 1
7 4.20 5,10 0.0574 N/A 1
3 5.00 5.10 0.0407 N/A 1
9 5.80 5.10 0.0268 N/A 1
10 6.60 5.24 0.0149 N/A 1
11 7.40 5.74 0.0057 N/A 1
12 8.20 6.39 0.0009 N/A 1

= Geogrid Elevation : X|202|= 2ZA ZE4M 2=
= Geogrid Length : X|@a2l= 228 Z o]
o gfL_Static : X & stEE HFelX| &
e gfl_Seismic : XZSES M BT 4
= NfA : Not Applicable : & &35}
v Geogrid Type ; B2 2| ZF(0{7|A 1 HZEAH 100kN/m)




RESULTS for STRENGTH(&® ztA| michmlzmjof off 3b & A2l a})
# Geogrid Tavilable Tmax Tmd Specified Actual Specified  Actual
Elevation minimum calculated minimum calculated
[m) [kN/m] [KN/m] [kN/m]  Fs—overall Fs-overall Fs-overall Fs-overall
statlc seismic static seismic

1 0.20 41.3 23.0 N/A 1.500 1793 N/A
2 0.80 41.3 5.9 N/A 1.500 1.593 N/A
3 1.40 41.3 24.1 N/A 1.500 1.716 N/A
4 2.00 41.3 22.2 N/A 1.500 1.860 ; N/A
b} 2.60 41.3 23.6 N/A 1.500 1.754 N/A
6 3.40 41.3 23.8 N/A 1.500 1.735 N/A
7 4.20 41.3 20.5 N/A 1.500 2,015 N/A
8 5.00 41.3 17.2 N/A 1.500 2.404 N/A
9 5.80 41.3 139 N/A 1.500 2.978 N/A
10 6.60 41.3 10.6 N/A 1.500 3.912 N/A
11 7.40 41.3 7.2 N/A 1.500 5.700 N/A
12 8.20 41.3 3.6 N/A 1.500 11.400 N/A

= Geogrid Elevation : AI2d8|= EZHA =AM
< Tavailable : Tallowable = Tavailable / Fs, Tavailable = TultARFid + RFcr + RFd)
o Tmax : 2ZA o feel e

o Tmd @ ATSHELZE olsh 22X =Of

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

"?I'
= Specified minimum  Fs-overall : &&= B2 micho] cf st &4 oM E(0{2|M= 152 MF)
=l

 Actual calculated Fs—overall : A& A A2 22X mlcho] of st ebEE
e N/A @ Not Applicable : H-&5stA 2




RESULTS for CONNECTION (static conditions)(E 2 et EXAto] HZFolA o HAZD XHstS HE

#

(52 I EL A

=1

10
11
12

- Reduc.factor for connec break, CRu :

Geogrid Connect. Reduc. Reduc. Available Available Available Fs—overall Fs-overall Fs-overall

Elevat. force, factor factor connect. connect. Geogrid comnection connection Geogrid
To for connec strength, strength, strength, break pul lout strength
connec pull. Te-break Tc—pull. Tavail.
break, criterion criterion Spec.Actu. Spec.Actu. Spec.Actu.

[m] [kN/m]  CRu CRs [&N/m] [kN/m] [lN/m]

0.20 23.0 0.90 0.90 40.9 89.5 41,3 1.50 1.78 1.50 3.88 1.50 1.79
0.80 25.9 0.90 0.90 40.9 89.5 41,3 1.50 1.58 1.50 3.45 1.50 1.59
1.40 24.1 0.90  0.90 40.9 39.5 41.3 1.50 1.70 1.50 3.72 1.50 1.72
2.00 22.2 (.90 0.90 40.9 39.5 41.3 1.50 1.84 1,50 4.03 1.50 1.86
2.60 23.6 0.90 0.80 40.9 89.5 41.3 1.50 1.74 1.50 3.80 1.50 1.75
3.40 23.8 .90 0.90 40.9 89.5 41.3 1.50 1.72 1,50 3.76 1.50 1.73
4.20 20.5 0.90 0.90 40.9 89.5 41.3 1.50 1,99 1.50 4.36 1.50 2.02
5.00 17.2 0.%0 0.90 40.9 89.5 41.3 1.50 2.38 1.50 5.21 1.50 2.40
5.80 13.9 0.80 0.90 40.9 89.5 41.3 1.50 2.95 1.50 6.45 1.50 2.98
6.60 10.6 0.90 0.82 40.9 81.6 41.3 1.0 3.87 1.50 7.73 1.50 3.91
7.40 7.2 0.90  0.47 40.9 47.3 41.3 1.50 5.64 1.50 6.52 1.50 5.70
8.20 3.6 0.90 0.13 40.9 12.9 41,3 1.50 11.29 1.50 3.56 1.50 11.40

Geogrid Elevation : A|222|= EZHA|l 249
Connect. force To @ B A Exol FE=

=
Reduc.factor for connec pull. CRs : =52 & e =
Available connect. strength, Tc-break criterion @ TultxCRuxRe ; H & FolAM 22 michzt e
Available connect. strength, Tc-pull crilerion : TultxCRs ; ¢ FollA E2A eldtmim) 2t
Available Geogrid strength, Tavail. : Tult/(RFid=RFcr=RFd)
Fs-overall connection break, Spec.Actu. @ TultxCRuxRc / Tmax ; @1Z FollA el B2 mjctol] thsk otd g

;

- Fs-overall Geogrid strength Spec.Actu. : Tavail. [/ Tmax ; ¢iZFolMel BZx ¢lZZzo ek ek e

= Tmax : Z| o 72 ol 2H

ot

—

2

)




RESULTS for PULLOUT(ZA{ 2] ¢lgboll cf 5t 47| &2t

NOTE: Distributed live lead is not included in Tmax in pullout calculations.
(B2t o] =of olebx shad(Tmax, =|Cf Farel &) A MA| 2etE2 Defshk] §2)

# Geogrid Coverage Tmax Tmd Le La Avail. Specil. Actual Avail. Specif. Actual
Elevation Ratio [kN/m] [kN/m] [m] [m] Static Static Static Seismic Seismic Seismic

[m] (See NOTE) Pullout Fs Fs Fs Fs
Pr [kN/m] Pr [kN/m]
1 0.20 1.000 23.0 N/A 5.32 0.13 705.4 1.500 30.609 0.0 N/A N/A
2 0.80 1.000 25.9 N/A 4.59 0.51 565.0 1.500 21.779 0.0 N/A N/A
3 1.40 1.000 24.1 N/A  4.20 0.90 477.3 1.500 19.820 0.0 N/A N/A
1 2.00 1.000 22.2 N/A 3.82 1.28 397.2 1.500 17.878 0.0 N/A N/A
5 2.60 1.000 23.6 N/A 3.44 1.66 3242 1,500 13.757 0.0 N/A N/A
G 3.40 1.000 23.8 N/A 2.92 2,18 238.4 1.500 10.007 0.0 N/A N/A
7 4,20 1.000  20.5 N/A  2.41 2.69 165.7 1.500 8.081 0.0 N/A N/A
8 5.00 1.000 17.2 N/A 1.60 3.20 106.3 1.500 6.185 0.0 N/A N/A
9 5.80 1.000 13.9 N/A  1.38 3.71 59.9 1.500 4.315 0.0 N/A N/A
10 6.60 1.000 10.6 N/A  1.00 4.22 30.4 1.500 2.874 0.0 N/A N/A
11 7.40 1.000 7.2 N/A  1.00 4.74 17.6 1.500 2.424 0.0 N/A N/A
12 8.20 1.000 3.6 NA 1.14 5.25 5.4 1.500 1.502 0.0 N/A N/A

o Geogrid Elevation : Al232|= EZHY 4 2R

= Coverage Ratio, Re : MEHHu|{(EUAI} SAMES8ES 210 e v E)
o Tmax @ YEHSIE2=2 ol E4Ae| & watel &2

o Tmd A &lstsol els) 2ol g st= (o) m ekl 2

T Le  FEXMEIYolAe 22 ol

= La s FEAgdYolMel B2 2ol (LEZAZol) = La + Le)

= Avail. Static Pullout, Pr @ ¢l 2t &2 Frxoyxlex2xRoxa

o Specif. Static Fs : A= elg & Cjst atHEZ
= Actual Static Fs : Pr/Tmax

= Avail. Seismic Pullout, Pr : X[ZstEE HEgt WX
= Specif. Seismic Fs : PrxRc/(0.75xTtotal) = (2x(0.8F+)xayxLexRexa)/(0.75xTtotal)
= Actual Seismic Fs @ PrfTtotal , Ttotal = Tmax + Tmd

= N/A ; Not Applicable : & -&5tX| %3,

0g




