Stability Analysis of Reinforced Earth Retaining Walls - LEM

Slope Module Tutorial



Stability Analysis of Reinforced Earth Retaining Walls - LEM

Overview

« Limit Equilibrium Method (LEM) is
used to check the stability of the

reinforced earth retaining walls. LEM Compacted
Backfill

assumes the ground as a unit soil
mass within which equilibrium of 2nd Tier Reinforced

forces and moments at a specific arth Retaining Wall
failure surface is considered. LEM is

1st Tier Reinforced

</Earth Retaining Wall

Counterweight Fill

widely used for stability analysis of

cohesive slopes.

» SoilWorks provides LEM by Fellenius,

Bishop and Janbu. These methods
present some discrepancies
depending on the strength

parameters and the accuracy in

Hard Rock

slope geometry.

+  SoilWorks can perform LEM analysis
with construction stages reflecting

cutting and embankment.
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Material Properties

Ground Properties

. . Saturated Unit . Internal
Unit Weight : Cohesion Eriction

[kN/m3] [kN/m?] P

* Ground and structural properties must be defined within the model of “(LEM)" .

* In case the limit earth pressure (pl) and the horizontal ground modulus of elasticity (KsB) are defined as the structural

properties, ‘Strip(LEM)’, analysis results are not affected.
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Material Properties

Structural Properties

Reinforceme Initial Initial
NENE nt Spacing Diffusion Diffusion
/Member Type - Width Angle
[m] [deg]
Geogrid
1 1 2 15
/Strip(LEM)

reinforcement

Points to consider in enterin

* Reinforcement Spacing: in the (transverse) direction of the section thickness
* Initial Diffusion Width: to account for the effective width of stress transfer
Generally the width of bearing plate is used. In case of no bearing plate, the
diameter of Strip may be specified. Even 0 may be specified.

« Initial Diffusion Angle: to account for the angle of stress distribution by Strip
The angle is obtained from tests, or generally 10 to 15 degrees are used.

* Tensile Force: maximum tensile strength of Strip

» Width: width of Strip

* Friction Coefficient: between the backfill and Strip

roperty data

Backfill Unit
Weight

Tensile
Force

[KN] [kN/m3]

Friction
Coefficient

150 1 19.5 0.3

Tensile

Grid Type Im /i Im
Mat Type Im ezl Im
yp Force/m
z 1
. Tensile
Strip Type CT.C Fore/i W (m)
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Procedure

Select the SoilWorks execution PHOJ@V\HNHGGR EHLSWIWT lengh | m  Time l?(a
[ st ][ cas |[ Frs | [ UserDefined.. ﬁ-)

Initial Parameters

mport> CAD File (*.dwg/*.dxf)

icon from the Desktop.

Slope

(1) Project Manager > click Slope.

Gravitational Acceleration 5807 m/sec?
Unit Weight of Water 5807 kN/m?
e Define Initial Parameters: click OK. Initial Temperature

Project Information...

@ Main Icon > Import > select CAD

e EEEO

a@m4 - Soilworks - Untitle [Slope Module] E

Design Results Tools

= . i 1
i ni j ile (= o il A} Cut Fallure Surf x O3
© Select Reinforced Earth Retaining B Y S| e
";’ Open . fpn File (=.1pn) - Fsiﬂnrt;SSejrqgc'e ¥ Tension Crack [‘f\:s\r Deii‘?lzwfyugngc’ﬂw uicgl;ﬁg‘a;lfrlngg:t
Wall Section.dwg’ and click Open. - L) DR U
el see Talren file (= PRJ) -
‘ﬂ Save As Import Database from another file

E Import »
The user can change the default P toon .

- e
H ‘ LI 1 we Open [
units for ‘Force’, ‘Length’ & Bgy sevessmse — SE—
u-| | » Soilworks Tutari.. » 18 advanced Slope- =7 = 2 & OHE i BA1-LEM ~ [ 42 || seorch 18 advanced stope- 2. 2|
. r Project Settings  »
‘Tlme", ‘kN'1 ‘m’ & ‘Sec’. — QOrganize = New folder =~ A @
& =
Ll Close I Favorites ql:lETf -------------------------- Detethedilied T e
B Desktop % [S Stability Analysis of Rein.. 2012-02-25 9= 4. AutoCAD LT Draw. 41 k8|
1§ Downloads

:
15l Recent Places

The user can also directly copy

4 Libraries

m

%] Documents

the object from the CAD o Music
[E=] Pictures
program screen & paste it into B videos
. | M Computer
SOI IWOrkS . Works iezults | Design and Aeport — Command ! ﬂ_:' Locpal Disk (C)

File name: Reinforced Earth Retaining Wall Section - IAutnCAD Drawings (*.dwg) 'I

[ open |+ [ concel |
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Procedure 0

@ From the Main Menu, select Limit

Limit Equilibrium Method > Ground Material Property

efine Ground Material Property

Equilibrium Method > Ground

Name
Material Property (command: gm) Weathered rock
Soft rock
Hard Rock Additional Parameters
@ Refer to Step 01. to enter the ekl e e
Courterweight Variation in Cohesion
ground material properties and Concrete Block. [| Anisotropic Fundion

. dd [ Nonlinear Function
click A . Unit Weight (t) [] Mo Water Level considersd

Saturated Unit Weight (Ysat) [ Pore Pressure Coefficient
Cohesion (c) : Nail/Pile(LEM)
Internal Friction Angle (@) qs Value for Nail

e Click Close.

Limit Soil Pressure (pl)
Horizontal Subgrade Reaction (KsB)

SoilWorks permits ground material

properties used in projects to be

compiled in a database. The

database is created by editing the
gdb file in SoilWorks/Dbase in the

Install folder.
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Proced ure 0 Define Structural Property

Limit Equilibrium Method > Structural Property

© From the Main Menu, select Limit Data B
Equilibrium Method > Structural ID Name UL Name Geogrid
NG i Element Type [Strip/Fabric (LEM) -
Property (Command: sp) ................................................................ -
Stiffness
Define Geogrid. General
Spacing 1im
© Refer to Step 01. to enter the Initia! Diffusion Width z,m
Initial Diffusion Angle 15:[deq]
structural properties and click Add. Adjust Reinf. Effect by FS Independent| « |
Reinforcement Vectar ]
© Click Close. ReinforcomentLoad
Tensile Force 150: kN
Consider Pullout Force Simplified MethodE
Width 1:m
No. of Cantact Side2| v |
Unit Weight of Backfill 19.5:kN/m?
Friction Coefficient 0.3
ddd | [ Madity | [ Delete ]e Close |
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Procedure

Prior to creating surfaces for a
complex section like reinforced

earth retaining walls,

@ Select all the curves from Model

Data.

e From the Main Menu, select
Geometric Shape > Division at

Intersection.

In case the objects constituting the
section in the CAD file are
improperly composed (ie,
overlapped curves, minute offsets,
etc.), errors may occur in the
process of auto-generating the
surfaces. Accordingly,
intersections are divided in

advance.

b“!n/ﬂ-‘-ii.ﬂ*lr 2

- Geometry Limit Equilibrium Method
/" Arc [ Rectangle %
() Cirde @ Point

Smart

Line
I surface

Untitled [Slope Maodule]
- Initial Variables

Geometric Shape > DIVISION at Intersection

Joundaries A 5 s lesult: Tools

Intersect =Extend Remove Reverse
- Free Curve Line Axis

== Array i/_ Chamfer
WoTim {0 Fillet
[ offset

- & View Pairt
-l (5 Layer Set memmEEs mmmmmmaa LTI
1 7] [ Mesh (Elements[0]. Nodes[0]) : ey
i ) H
[] = Seed Data =
- ] [ Mesh Set [1] =
H-@Pmpeﬂy E
“ Ground Material Property ;' LETI
,ﬁ Structural Property E ""'n._.
% Functions - ."..
. .
B[] 44 Loads : e
-l $25 Boundaries x T L RLL A
...E&nstmmonsmges . HIKE e '"'""""-..:-" T ..--...! -------------------------------- 2
---@MEWS[‘ESE LT . E
: e .~.... A
* ny .
= el eammaEE AmmEmpEEE_
x e "N pEEESEEEEEESEE EEESESWEEEEEsEm EEAEEEEEEEEEEEE ammEmi EE :
* =
T :
Command Opposite comer: -
Command Command :
Command Cpposite comer:
Command Command : I:
Command Opposite comer 2
< i &N 1T | »
|| Works Tree |Results |Design and Report | Command :

Ready

crD  [G8NART orTHO [IRd LR
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Geometric Shape > AUtO-generate Surfaces

Procedure o)

BEA s deuas+ -

=
Model Analysis | Design Results Display Settings

quilibrium Method

Loads | Boundaries

Il g omAmay [ Chamfer

In order to create surfaces to which * | Change Background Color

material properties will be assigned,

0 From the Main Menu, select
Geometric Shape > Auto-

generate Surfaces (command: ss)

In order top check proper input of

9 material properties, select Main

PG

Line
H Surface

Works Tree

O‘Q'

*| Copy Move

Intersect Extend

d|h Mirror

T Tim [ Fillet

m}D Offset

Remove Reverse S?'efn. 9?1_39_ i
Free Curve Line A)(:s fiade & Thdd

Element
Structural Property =| |Link Color

El Load
Modal Load
Pressure Load

dx % eE Geng':‘;mmd : Iali-aliasing

Selected Seed Color

|2 5 Untitled [Slope Mcdule]

=]
; l& View Poirt
¥ = layerSet
El- [ [FH Mesh (Blements[0], Nodes[0])
e[ 1= Seed Data
- Il [ Mesh Set [1]
- @ Property

Beam Load

Prescribed Displacement Load
Frestress

Initial Stress Load

Modal Temperature Load
Element Temperature Load
Temperature Gradient Load

Seed Size

Selected Curve Color

Selected Mesh Color

Line Load (Change Background Color
Modal Mass

Dvniamic Nodal Load
[0

B n Ground Material Property

I : Weathered rock [Mohr-Coul
: Soft rock [Mohr-Coulomb (LE
: Hard Rock [Mohr-Coulomb (
: Bacldill [Mohr-Coulomb {LER
: Counterweight Fill [Mohr-Cou
H : Conerete Block [Mohr-Coulo
l ﬁ Structural Property

3 J
(&) [|) [=.F=a]

Menu > Window > View Setting.

(or select the icon “)

@ Select Display Setting > Screen

A "?‘ Functions
Object. B[] Loads
vl ﬁ Boundaries =z
ﬁ Construction Stages ¥

@ Select Change Background
Color > Attribute Color.

Analysis Case

Grey color represents undefined properties.
Corresponding material colors will be displayed
upon definition of material properties.

© Click OK.

Command :

Command

Command Cpposite comer:
Command Command : "Cancel
Perform Smart Surfaces (Numl
Command Command : SMARTS
4 . Al 2
|| Warks Tree |Results | Design and Report | Command :

Ready
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First, the material properties of the

reinforcement are assigned.

@ From the Model Data, select 22
curves corresponding to the

reinforcement.

@ Select ‘Geogrid’ from the
WorksTree and Drag & Drop.

@ From the Model Data, select the
surfaces corresponding to block

and structures.

0 Select ‘Concrete Structure’ under
Ground Material Property from the
WorksTree and Drag & Drop.

© Similarly repeat the steps 3-4
sequentially for ‘Hard Rock’, ‘Soft
Rock’, 'Weathered
Rock’, ‘Counterweight Fill’, ‘Backfill’
and Drag & Drop.

Assign Material Properties

Procedure

Bl Untitled [Slope Module]

I Initial Variables
= K View Paint
B bl (5 Layer Set
- [ [ Mesh (Blements[0]. Nodes[0])

[ %) Seed Data
51 ] [ Mesh Set [1]
G m Property
E !' Ground Material Property

i B 1: Weathered rock Mohr-Coulomb (LEM)]
P& 2 : Soft rack [Mohr-Coulomb (LEM]]
% 2 : Hard Rock [Mohr-Coulomb (LEM]]
n 4 : Backfill [MohrCoulomb (LEM)]
% 5 : Countenweight Fill [Mohr-Coulomb

B CLEEEEEE L L] v
B [1444 Loads

-l é Boundaries

= ﬁ Construction Stages

- @ Analysis Case

E E Untitled [Slope Module]

I Initial Variables

e K View Point

Bl (5 Layer Set

=8 ] E Mesh (Elements[0]. Nodes[0])

[ 5) Seed Data

1] [ Mesh Set [1]

G- m Property

El !' Ground Material Property

‘ 1 : Weathered rock [Mohr-Coulomb (LEM)]

n 2 : Soft rock [Mohr-Coulomb (LEM]]
!’ 3 : Hard Rock [Mohr-Coulomb {LEM]]

& 4 Backfil [MohrCoulomb (LEM)]

B 3Gt Vg Coulamh (L EVY

- n & : Concrete Block [Mohr-Coulomb (LEM)]

-~

¢ % 6:Concrete Block [Mohr-Coulomb (LEM;, ,
Pl SN BPOYY e nmnnmnnns
= [ o 1: Geogrid [Strip (LEM)] H h

’Qbrlclbwn

A SRR PO = o v e e e s AR R Ranan v
-l =% 1: Geogrd [Strip (LEM]]
Ll s Curves [22]
= Rﬁ Functions
B[] 414 Loads

-l é Boundaries
= ﬂ Construction Stages
@ Analysis Case

Start points are displayed in red after
structural properties have been assigned
to the curves. If the start points are shown
in reverse, change them by using
‘Geometric Shape > Line Axis Change’.
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@ From the Main Menu, select Limit
Equilibrium Method > Water
Level.

© From the Model Data, select the
curves by which the water level will
be defined (water level is set to the

rainy season)

@ Click OK.

Saturated Unit Weight (ysat) of
Ground Material Properties is used

for the ground below the water level,
and Wet Unit Weight (yt) is used for

the ground above the water level.

Model Data

DraW Curve’ .IIIIIIIIIIIIIIIII:
before define water level
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Procedure

ﬂ From the Main Menu, select Limit
Equilibrium Method > Arc Failure

Surface.

(2] Boundary Set: enter ‘Arc failure

surface’.

@ Click Draw Grid Range and draw
the range of grid on Model Data (in
the order of P1>P2->P3)

O select Method of using Arc

Tangent Lines.

(5 ) Click Draw Arc Tangent and draw
the range of tangent lines on Model

Data.
(in the order of P1>P2->P3)
6 Number of Arc : enter ‘6.

@ Click OK.

Limit Equilibrium Method > Circular Failure Surface (method of using circular tangents)

Boundary Set  :  Arcfailure suface
Grid Data

Change Tangent Direction

() Method of using Arc Radius Length

Method of searching First Arc Radius | Shortest Radius - |
Fa;aa__}.‘_—_ Point |m|
Arc radius increment [ 1ﬂb_l}|

Number of Arc

| ] Layer Set Limiting Passage
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Procedure

Limit Equilibrium Method > Circular Failure Surface (Passing Point Boundary method)

i F Boundary Set  + Passage point boundary v |
@ From the Main Menu, select Limit e =
Grid Data
Equilibrium Method > Circular Giid Spacing Y
Failure Surface. | Draw Grid Range . )i
. Radius Data
9 Boundary Set: enter ‘Passing _ ,
() Method of using Arc Tangent Lines
point boundary’. e — 1.000] |,
. . . Draw Arc Tange:
@ Click Drawing Grid Range and -

draw the range of grid on Model
Data (in the order of P1>P2->P3)

NN NN AN E NS AN A EEREEEEEEEENEEEEEEEEEE

éliﬁl Method of using Arc Radius Length *

@ Select Method of using Arc Method of searching First Arc Radius Passage Port  +|
Radius Length Passags Poirt 52 7846, 28 7628

Arc radius increment 1.000

9 Select Method of Searching First
Arc Radius & Define Passing
Point, and enter '52.7846, 28.7628’

in Passing Point. (or, click the

Passing Point entry field and click

the passing point on Model.)
6 Number of Arc : enter ‘10’

@ Click OK.
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Analysis/Design > Analysis Case

Define Analysis Case

Procedure

Analysis Method e; Add.. i

@ From the Main Menu, select Name

Analysis/Design > Analysis Case. Modify...

@ Click Add.

Limit Equil brium Method (LEM} |

Analysis M

Analysis Method [Bishop -

@ Name: enter ‘2nd Tier Reinforced

Earth-Rainy Season’, and select

Analysis Method: Slope Stability

(L EM) Analysis . Name : 2nd reinfarced earth retaining walls-rainy seasan Using Function | Half sine BE
Analysis Method [L.Lrn:t Equiibrium Methad (LEM) *]} Anaysis Control Data . B W/me g 3| [deq)
@ Click Use all Layer Sets & LTl by v Losd Stk e Pordysis Modet
Mo, of tzrations and Errors
a Define Analysis Model " R 100
H ic CAantral NData 000 U lsssssssssssssssnsssnsssnnnns, aximum Nurmber of terations =
e Click Analysis Control Data. { Use All Layer Sets ][ Use All Boundary Sets | | Use All Load Sets
............................ Mo, of Slices 0k
. . . All Input Dat: Data used in Analysi
e Slope Direction: select ‘Left to " - | il Safety Calculation Tolerance 0.0l
- Smart Surface 21 - Smart Surface 20 -
nght’ % Smar Suface 22 % Smart Surface 21 Minirmum Thickness of Slice 001 m

€ Check on Initial Water Level and

select ‘Water Level’. &g Smart Suface 27 %2 Smart Suface 26 P : s
% Smart Surface 28 g Smart Surface 27 [ H .
B Pl [ o et e B SRS ;
e Click OK. -3 Smart Surface 30 -3 Smart Surface 29 ] i — .
g Smart Surface 31 g Smart Surface 30 i Advanced Uplion |

@ Drag & Drop ‘Arc failure surface’

into Data used in Analysis

% Smart Surface 23
g Smart Suface 24
=] Smart Surface 25
% Smart Surface 26

% Smart Suface 32
g counterweight
g Smart Surface 34
% hard rock

% Smart Suface 22
g Smart Suface 23
] Smart Surface 24
- Smart Surface 25

-3 Smart Surface 31
-3 Smart Surface 32

ounterweight

% Smart Surface 34

WBoundani Set . v urnnas “.3 hard rock 3
.. Arcfailure suface ; E‘n s55 Boundary Set
@ Click OK. i naigte Pessegerpaint boundary =
E Y Load Set
- : " Seff Weight n |8

Analysis methods are ‘Bishop’,

‘Fellenius’ and ‘Janbu’.

1

Slope Drection

' L — o i . e T N o o
) Left to Right Direction 2 ) Aight to Left Direction
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Step
1 Analysis/Design > Design Option

Procedure 0

@ From the Main Menu, select Slope
Analysis/Design > Design Option. Factor of Safety for Slope

@ Select Embankment Slope. FE I

@ Enter‘1.3’

@ Click OK.
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Step
2 Analysis/Design > Analysis

Proced ure 0 Analysis and Report Manager

@ From the Main Menu, select PR Aol T

AnaIysis/Design > Analysis & 7 2nd reinforced earth retaining walls-rainy season Limit Equilibrium Method (LBMV)
Slope &nalysis Results Report Report

Report.

@ Click Perform Analysis.
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Results > Result Analysis

Procedure 0 .

Q From the Result WorksTree, check
‘Safety Factor’ of Slope Stability

N d=5a+r -

Geometry Limit Equilibrium Method Model Loads | Boundaries Analysis | Design

= Save As
Besult Image

2nd reinforced earth retaining walls.. = |Limit Equilibrium Method (L... =

Analysis.

@ Results > Result File produces the
results in a text file (*.txt).

Post Style

@ Detault

E@ 2nd reinforced eanth retaining walls-

SoilWorks

Safety Factar

@ Property Window: select ‘Legend’,

‘Limit Equilibrium Method’ & - Limit Equilibrium Mathod (LEM)
i i © poube Giick e
‘Limit Equilibrium Method - Factor of Satety © 1.3431 +2 TT0BTe+000

+2 66055e+000
+2.55104e+000
+2.441 23e+000
+2.331 41 e+000
+2.22160e+000
4a% +2.11179e+000

+2.00195e+000
1.89216e+000

Contour’, and maneuver the detail

items.

© Upon double-clicking a specific slice ° Results

of the arc, detail data of the slice

Lirnit Equilibriurn Method - +1 TE235e+000
(Free Body Diagram) can be Minimum Safety Fac  True . 1 672542+000
Factor of Safety Colc [l 255.0.0 [ 1 SE27 204000
checked. Factor of Safey Font 25 145251 e+000

1 34310e+000
Arc Grid Point Color [ 220, 220, .. e

Arc Grid Poink Size 5
Arc Radius Line Colo [JJJiJj 255.0. 0

(5 ) The result data background color

m

[Command: BK] can be changed ek T T e
: Arc Failure Surface L [ ] 255, 255, .. Commmnt ey
: > Wi S i Arc Failure Surface L 2 Grld Peirt 10 o
from Main menu > Window > View safety Factor, Radius [JJj ©. 0. © Perform 4nalysis Case data (Number=1) b amaas / B P i
P . H Safety Factor, Radius Font Size 3 — | Command Cornmand @ ANALYSISCASE Fuliu: D £
Setting: Background Display. i _ Command  Command : RUNANALYSIS / Fedke w28
minirmurn Arc Failure [ 255. 0. © : / ;
— - Perfarmn PostFigureCommon data (Murmber: TG | ;:;::;T-?H.-.. ;%ﬁ:::
Minirmum Arc Failure | 2 Reading Results from the file, o Sie voos segis a1 )
Slice Background Typ Semi-transparent  ~ Mster I 1
e i i s
[ Apply imrediately  Apply Command : PR _”.J_Z;,,mj,?“
N e SEGE
\ . LR kN/ms
/ Sl e M {Eina) 14,3108
/ 11350163 Y T (Rass] 156, TR 1Y
PTEY \\, I:r:ﬂase: Em
Nra |:1s§i|||:) THAIR N
N e Ig:":ﬂjo) g i i
Tz T L T T | s '
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Procedure

@ Upon execution of Pre Mode/Post
Mode [ (& analysis, Post Mode
automatically becomes active when
results are produced.

© Ifre-analysis is sought, any change
in data such as the arc grid or arc
tangents need to be revised after
switching to the Pre Mode.

O Select Filter > Grid for Arc Failure
Surface to move or revise the
Failure Arc Center Grid.

@ Once the model has been revised,
repeat the STEP 12 for re-analysis.

) ! d = &

Result Analysis & Re-Analysis

Results

2nd reinforced earth retaining walls... = |Limit Equilibrium Methed (L... -

-

Graphic Table

f=s base

- Stability Analysis of Reinforced Earth Re

- Post Style

- f@ Default

E-MB 2nd reinforced eanth retaining walls-
=) Limit Equilibrium Method (LEM)

- Factar of Safety @ 1,343
Jl—— »
Results
Lirnit Equilibriurmn Method -
Minimum Safety Fac True -

Factor of Safety Colc [JJJj 255. 0.0
Factor of Safey Font 25

Arc Grid Point Color [ 220, 220, ..
Arc Grid Peint Size S

Arc Radius Line Colo [JJij] 255. 0.0
Arc Radius Line Thick 1

Arc Failure Surface L[| 255, 255, ..
Arc Failure Surface L 2

Safety Factor, Radius [JJjj ¢ @ ©
Safety Factor, Radius Font Size 3
minimum Arc Failure [ 255. 0. ©
Minimum Arc Failure 2

Slice Background Tyy Semi-transparent ~

m

% [E1 Apply immediately

o Initial View |18 i 4 |

Geoametry

Geometry

Poirt
. |Curve
Surface
Mesh
Mode
Blement
10 Elemert
20 Blemert

(arid for Arc Failure Suface
Dimension, Text

3 A M A RIY YiEd

|2

Result
File

ed

.

Result Image

£ orks’
Safety Factor

+3.1001 1e+000

4.4%

+2_00198e+000
1.8921 Be+000
+1.75235e+000
1 .67254e+000
18627 2e+000
1.45281e+000
1.3431 0e+000

[ &pply immediately  Apply ]

Perfarrm Analysis Case data (Mumber=1) has been modified, -

Comrnand Command @ ANALYSISCASE

Carnrnand Cornrnand @ RUNANALYSIS

Perfarm PostFigureCommon data {Mumber=1) has been generated, E
Feading Results from the file, g

< I |

Comrmand :

kM =|m
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Results > Report

) ° : :
Procedure Resuls
B-9-F6- |7 1412
Result Save As
File  Result Image

“ Select Design & Report Workstree {[2nd reinforced earth retaining walls... = |Limit Equilibrium Method (L... ~

-

Graphic Tzble

@ Double click ‘Slope Analysis . | 1 Apply immediately

Check’ to check the report Word

Result Save As
File ResultImage

< Initial View |H8 iy

- = W isg base || ||
file, which is created in the folder of Result Data
th d | f| B[ istability Analysis of Reinforced Eart 1 3431
e modael Tie. B+ Design ] H i
.5, Design Options o i SSafglFD:{HorkS
5 Feport i +3.10011e+000
@ The contents of the Slope Report 5l Slopessasssssannnnnans . +289023¢+000
) o =&, Check Slope Analysis} P,
consist of 1. Slope Stability e LTI TP PP TP EPPETPEE +2770676+000

Analysis, 2. Applied Material

Properties and 3. Safety Factor Double Click 23314124000
— +2.22160e+000
Results. 4 ¢ . P . b +2.11179e+000

Design and Report:

[+ .
Evaluation against the safety factor S - IIL. Analysis Results
reference defined in Design Option Minimum Safety Fac True B
Factor of Safety Colc [JJjJj 255.0.0
is reported in terms of OK Factor of Safey Font 25 1. Rainy Season
Arc Grid Point Color [_] 220, 220, ..
(acceptable) ING (unacceptable). Arc Grid Point Size 5

m

Arc Radius Line Colo [JJi] 255. 0.0
Arc Radius Line Thich 1
Arc Failure Surface L |:| 255, 255

When generating the report, the file /1) ERpesrapem
path, file folder and file name must o: -------------------------- . o 1% tzseeom

* L Slope stability analysi . r = L

nOt InC|Ude ‘ [ ’ ] ’ A , & ‘ . E 1L Applied properti : - __ t4%.?‘"m-m

= 2001 98+ 000
* TIL Analysis results

2nd reinforced earth retaining walls-rainy season

SoilWorks
Satety F

netor
+3.10011e000

7% 11 az16en000
L1 2%, 2esceuonn
|

+1 E7254e+000
1 S527200000

o
+1 45288000

[Errar] Cannot generate a report if the file path contains special characters (e.g., [

- T e Y L L LLLLL L L L L L L L L L L LLLLLL LI .
Standard safety factor 1300 H Evaluation H

Analysis safety factor 1343 o 0K
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Analysis Guide

Initial diffusion width and angle of reinforcement

When LEM is used to analyze slope stability in practice, it is not straightforward to account for the stiffness of the reinforcement. The safety factors are
sensitive to the values of the diffusion width and the diffusion angle, the effects of which are often overlooked.

When reinforcement is inserted in a slope for LEM analysis, a certain increase in strength of a slice within the diffusion range needs to be reflected. The
diffusion range is determined first by the diffusion width perpendicular to the reinforcement and the spread of the width by the diffusion angle, in contact with the
failure arc as shown in hatch below. It is recommended that the initial diffusion width be 1.0m or 2.0m corresponding to the size of anchor plates, and the initial
diffusion angle be 10 to 20 degrees.

Initial Diffusion Width
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