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Verification ofa multi-anchored wall

Program: Sheeting check
File: Demo_manual_B.gp2

In this chapter, wewill show youhow to design and verify a mulinchored wall.This sheeting
was realizedn the construction of the Prosek station, of the metro C line in Prague.

You can find more information about this projecttiie following documents:

- Leaflet

- Research paper comparing the calculated results with the monitored results

Introduction

The basic assumptiothe method of dependent pressuremakesis that the soil or rock in the
vicinity ofthe wall behaves aanideally elastieplastic Winkler material. This material is determined

not only by the modulus of subsoil reactioki,, which characterizes the deformation in the elastic
region but alsoby additional limiting deformations. When these deformatioase exceededthe
material behaves ideally plastic.

The following assumptions areade

- The pressure acting on a wally attain an arbitrary value betwedhe values of theactive
and passive pressurebut it cannot fall outside of these boundaries.

- The pressure at rest acts on an undeformed structiwe=0).


http://www.finesoftware.eu/download/file/7/en/Project_gallery_Prosek_EN/
http://www.finesoftware.eu/download/research-papers/152/en/1_sheeting-wall-analysis-by-the-method-of-dependent-pressures/

Assignment

Verify a multianchored wallmade from steel soldier piles | 400 with a lengthl af 21m. The
depth of the ditch ish=15m. The terrain is horizontal. The surcharge actghatsurface

andis permanent withthe size ofq = 25kN/m? . The GWT Hend theconstruction isL0 m below
the surface.The pacing betweerthe centresof the steel profiles isa =2 m.
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Scheme of the wall anchored in multiple layefzonstruction stagé

Thickness
of layer of
Soil soil | g|kN/m?]| /o [1 | cilkPd | a=[] vl
[m]
F6 4.5 19,5 20 16 7,5 0,4
F4 1 19,5 22 14 7,5 0,35
R3 10,6 22 40 100 15 0,25
R5(1) 4 19 24 20 7.5 0,3
R5(2) 1 21 30 35 14 0,25
R5(3) 3,9 21 40 100 15 0,2

Table with the so#nd rock parameters



The wit weightof the soil g will bethe same as thenit weight of the saturated soilg,,;. Stress

state is consideretb be effective, pressure at rest is calculated foohesivesoils andhe calculation
of uplift is selected astandardfor each soil.

All anchors have diameter d =32mm and modulus of elasticityE =210GPa. The achor
spacingsb=4m.

Anchor| Depth | ;:th Root Slope | Anchor force Stage construction
no. z[m] [ IL.[m] | a[] F [kN] for a new anchor
1 2,5 13 6 15 300 2
2 55 10 6 17,5 350 4
3 8,5 7 6 20 400 6
4 11 6 4 22,5 500 8
5 13 5 3 25 550 10

Table with positioaand dimensionf the anchors

The Kh Modulus is linearly growing with the increasing depth up to the depth of 5 m. Its value
reaches 10MN/m?®there. From this depth onwards, its value is constant.

Solution

To solvethis task, use the GEO5S h e e t i npogr&@rh €he larfalysis will be performed
without areduction ofthe input data so the reabehaviorof the structure will beobserved

I n t he frame “Sett i2ng'sSt asliehih etatds e pwilli considern o .
the minimum dimensioning pressuré = 0,2. Then, changahe number of FE$o discretiz the

wallto 30 (see figuré.
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Note: For more complex tasks (e.g. multiglechored wal), the authors of theprogram
recommendcomputing the limit pressures withouteducingthe soil input parameters without
reducing the size ahe appropriate partial factors foearth pressuresThe nethod of dependent
pressure without the reductionof the soil input parameters betteshowsthe real behavior of the
structure (the usereceive the real values of displacement) atids calculationis similar tothe

numerical solution by FEM (spmgram helpg F1).

Thenopen the “Edit current settings” dialtheg
method for modulus of subsoil reactiolso mcheck the possibility
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Edit current settings : Sheeting Check

Materials and standards | Pressure analysis | Anchors

X

Active earth pressure calculation @ | Coulomb hd

Passive earth pressure calculation : | Caquot-Kerisel hd

Analysis method : dependent pressures =

Earthgquake analysis : Mononobe-Okabe i

Modulus of subsoil reaction : input -
Consider reduction of the modulus of subsoil reaction for & braced sheeting

Verification methodology : Limit states (LSD) 7

Coeff.l ymq reduce tg of angle of internal friction @

Permanent design situation | Transient design situation | Accidental design situation | Seismic design situation

Change analysis
settings for
program :

@ Slope
Stability

Reduction coeff, of soil parameters

Reduction coeff, of internal friction : Tme = 1,10 | [
Reduction coeff. of cohesion Tz = 140 | [H
Reduction coeff. of Poisson's ratio : Trme = 1,00 | [
Coefficient of unit weight behind construction : Ty = 1,00 | [H
Coefficient of unit weight in front of constr. : Ty = 1,00 | [H
Reduction coeff, of internal stability of anchors :  ypi: = 1,10 | [
Reduction coeff, on failure by heave : Th = 1,30 | [H

« CK

X cancel

I n the frame

Dialog windowdEdit current § G G A y 3 & ¢

the table and information in the assignment abotst, in the framé
at the depths shown in the figure below.
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Then,

n

the fr ame

the frame “Soil s”, add 6 new soi l

“As sithg préfile. assign them to
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4R[E= Add| | Terrain elevation : [m]

C NJ Pi®fileic soils assigned to profile

define the GWT in the fr ame

and behind the construction will be 10 m.

Water

Ground water table (GWT) parameters

GWT behind construction : hy = 10,00 | [m]

GWT in front of construction @ ha = 10,00 | [m]

Tensile crack

CNJ YS deadfine &EWE parameters

Frames =
Project
£ Settings
JE Modulus Kh
@ Sails
J- Geometry
= Material
B assign
4 Excavation
I Terrain
[F== Water
[ surcharge
'L Applied forces
= Anchors
¥ supports
".f Props
3!; Earthquake
Stage settings

TN analvsis
~

Qutputs =

Add picture

Profleand a...: 0
Total : 0

List of pictures

Copy view

Wat er



I n the fr améaputtivoaue of Ksby didtributionlinearly growing to a depth of 5 m
and then constant with the value of 10 MN#nmThe modulus is defined to the length of the structure.
If the length is changed, the modulus is automatically corrected. In this itagi continue
constantly to the overall length of the structure (21 dfithe value oKhish t known, we coul
the known parameters of the soils to calculate it (for example using the Schmitt methaded on
E,eq OF E4.¢). Moreinformation about the modulus Kh can be found in the program hef.
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Then, in the fram¢ Geomet ry” def iofthe btabed sheeting- thentgpe efthe
wall andthe sectionlength | =21m. Click ontheout t on “ Ad e |-seationddatbase, m
select thel (IPN) 40Gection.The pacingbetweenthe centresof the steel profileswill be defined as
a=2m.We will also changthe coefficient oforessure reduction below the ditch bottoto 0,5.

Note: The coefficient of reduction of earth pressures below the excavation reédegesssures in
the soil. Fonormalretaining walls this is equab 1,0. For bracedsheeting itisless than or equal téa.

It dependon thesize andhe spacing othe braces(moreinfo in the programhelp¢ F1).



Mew section h:4

Type of wall ; Steel I-section -
Cross-section name ¢ I-cross-section : I{IPN) 400; a = 2,00 m User def.
Section length : = 21,00 | [m]
Coeff. of pressure reduc. below ditch bottom : input - 0,50 [

Geometry
Spacing of centers : a= 2,00 | [m]

Cross-section

Catalog Welded

Mame : I(IPN) 400

Information

A= 590E-03 [m2/m] I= 1,46E-04 [m?/m]
Wyi = 7,276E-04 [m*/m] Wi,y = 8543E-04 [m3/m]
ir:.'U' User's catalog X Cancel
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Inthis case, select thEN102101: S355type.



Material

Structural steel

Catalog

EN 10025 : Fe 360

fy

E
G

235,00 MPa
210000,00 MPa
81000,00 MPa

User def,

Catalog of materials - Structural steel

Select from catalog of materials

Structural steel EN
Sheetpile steel EN

EN 10025 : Fe 360
EN 10025 : Fe 430
EN 10025 : Fe 510
prEN 10113 : Fe E 275
prEN 10113 : Fe E 355
EN 10210-1: § 235
EN 10210-1: § 275

« OK X cancel
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Mew surcharge x
Name : | Permanent surcharge
Surcharge properties
Type: Surface -
Type of action : permanent 7
< (I
4
Surcharge magnitude
Magnitude : q= 25,00 | [ufm?]
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Now, we will describduildingthe wall stage by stage. It is necessaryntmdel the task in stages,

to reflect how it will be constructed in realityn leach stage it is necessaryltok atthe values of
internal forces andlisplacement

If the braced sheeting is not stableanystage ofthe construction or if theanalyseddeformation
is too large, therwe need to changehe structure— for example make the wall embedment longer,
make the ditt shallower, increase the anchor forces etc.

In the first stage othe construction wewill define the permanentsurfacesurchargen the frame
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In construction stage 1, the ditch is madeadepth of h =3 m. TheGWTbehind and in front of
the structure isatadepth of h, =h, =10m beneath the surface (ground level). Perforiine

analysisandthen addanew stagelnstagg2,add a new anchor ithatwitllbee f r am
placedat a depth ofz=2,5m.

Mew anchor x
Anchor type : not specified -
Mame : Anchor no. 1

Anchor parameters
Depth : Z= 2,50 | [m]
Free length : = 13,00 | [m]
Root length : I = 6,00 | [m]
Slope : o = 15,00 | [
Spadng ; b = 4,00 | [m]
Stiffness
Type of input : input diameter b
Diameter : ds = 32,0 | [mm]
Elasticity modulus :  E = 210000,00 | [MPa]
Pre-stressing force : F = 300,00 | [kn]
M cancel
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P stage settings

b Analysis

$J Internal stability

{:} ,,,,, o7 Exter. stability
- [ — I Dimensioning

' | e Add

Na. Anchor Depth Length Root Slope Spacing Stiffness | Diameter Area Modulus Force
new |poststressed|  z[m] I fm] Iy fm] o[ b [m] K [vjim] d [mm] A mm?] E [WPa] F ]
Yes ‘ 2,50 13,00 6,00 15,00 4,00 32,0 210000,00 300,00

Cutputs -

[E¥| Add picture
Anchors : 0
Total : 2

List of pictures
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Perform the analysis and add another construction stagethe 3¢ stageof the construction go
to the frame “ Ex c aepthobfithedit¢htod 8,5 nt. fihara wilebe hohaechors
added in this stageAgain, perform thenalysis and add a@"4onstruction stageln the 4" stage,add
a newanchor placed at a depth af =55 m. The GWhasstayed the samso far.

Mew anchor o
Anchor type : not specified -
Marme : Anchor no. 2 |

Anchor parameters

Depth : = 5,50 | [m]
Free length : | = 10,00 | [m]
Root length : Iy = 6,00 | [m]
Slope : o = [
Spacng : b = 4,00 | [m]
Stiffness
Type of input : input diameter -
Diameter : ds; = 32,0 | [mm]

m
1]

Elasticity modulus : 210000,00 | [MPa]

350,00 | [ki]

X carce

Pre-stressing force : F

CNJ YS & atd&rewanehorcpnstructionstage 4)
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Frames -
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.= — A&, Earthquake
2 stage settings

I Analysis

HJ internal stability
o Exter. stabilty
¢l Dimensioning

e

e
No. Anchor Depth Length Root Slope Spacing Stiffiess | Diameter Area Moduius Force
new  |poststressed|  z[m] I [m] I [m] a[] b [m] k [kNyjm] d [mm] Amm?] E [MPa] F
No Mo 2,50 13,00 6,00 15,00 4,00 32,0 210000,00 359,32]
Yes 5,50 10,00 6,00 17,50 4,00 32,0 210000,00 350,00
Outputs -
[&¥] Add picture
Anchors : 0
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Add a %' construction stageln the 5" construction stagechange the depth of thalitch to
h=9m. Then, add another construction stagethe 6" stage,add a new anchor at a depth of

z=85m. The depth ofhe GWT isunchanged

MNew anchor >
Anchar type : not specified -
MName : Anchor no,3

Anchor parameters

Depth : = 8,50 | [m]
Free length : | = 7,00 | [m]
Root length : Ik = 6,00 | [m]
Slope ¢ o= 20,00 | [¥]
Spacing b = 4,00 | [m]
Stiffness
Type of input : input diameter b
Diameter de = 32,0 | [mm]

Elasticity modulus :  E 210000,00 | [MPa]

Pre-stressing force: F = 400,00 | [kM]

X Carcel

CNJ YS & atd&rwanehor (construction stage 6)
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' [ add
Ma. Anchor Depth Length Root Slope Spacing Stiffness Diameter Area Modulus Farce
new post-stressed z [m] | [m] Iy, [m] o9 b [m] k [kh/m] d [mm] A [mm? E [MPa] F [kM]
Mo No 2,50 13,00 6,00 15,00 4,00 32,0 210000,00 355,72
Mo Mo 5,50 10,00 6,00 17,50 4,00 32,0 210000,00 394,79
Yes 8,50 7,00 6,00 20,00 4,00 32,0 210000,00 400,00
Outputs -
Add picture
Anchors : 0
Total : 2
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CNI YS$ @ k godskraihom stage

Add another construction stagén the 7" construction stageghange the depth of the excavation
to h=115m. In the frame* Wat er 7 , ehé GWT ircfiorat of ghevallto h, =12m. The
GWT behind thetructure isunchangedAdd the & construction stageln the 8" construction stage,
add a new anchoat adepth of z=11m.

Mew anchor b
Anchor type : not spedfied A
MName : Anchor no. 4

Anchor parameters
Depth : z = 11,00 | [m]
Free length : I = 6,00 | [m]
Root length : Ik = 4,00 | [m]
Slope : o = 22,50 | [9]
Spacing b = 4,00 | [m]
Stiffness
Type of input : input diameter i
Diameter ds = 32,0 | [mm]
Elastidty modulus : E = 210000,00 | [MPa]
Pre-stressing force: F = 500,00 | [kN]
¥ Cancel

Frame *“ Aadda&rew anthor (construction stage 8)

13



[
O
1
i
4

Edit

_ Enl[l]I[ZJI[S]I[‘ﬂI[SJI[ﬂIM 0

File

Frames -
B Assign

4 Excavation

I~ Terrain

== Water

™ surcharge

.i Applied forces
o |
Y supports

= Props

& Earthquake
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I Analysis

¥ Internal stability

; 7 Exter. stability
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45 Add

No. Anchor Depth Length Root Slope Spacing Stiffiess | Diameter Area Modulus Force
new post-stressed z [m] | [m] I [m] ol b [m] k [kNjm] d [mm] A [mm?] E [MPa] F k]
Mo Mo 2,50 13,00 6,00 15,00 4,00 32,0 210000,00 353,50
Mo Mo 5,50 10,00 6,00 17,50 4,00 32,0 210000,00 395,81
3 No No 3,50 7,00 6,00 20,00 4,00 32,0 210000,00 469,62
4 Yes 11,00 6,00 4,00 22,50 4,00 32,0 210000,00 500,00

Outputs -

[BF] add picture
Anchors : [
Total : 2

[EF]List of pictures

B8

Bl copy view

Anchors

CNI YS$ & k godskraihom stage

Add another construction stagén the 9" construction stage, the ditch is excavated to a depth of
h=135m. Change thé&WTin front ofthe structure to h, =155m. Then add another

construction stagenithe 10" stage,add a new anchoat adepth of z=13m.

Mew anchor d
Anchaor type : not specified hd
Name : Anchor no. 5

Anchor parameters
Depth : z = 13,00 | [m]
Free length : | = 5,00 | [m]
Root length : Ik = 3,00 | [m]
Slape : o = 25,00 | [9]
Spacing : b = 4,00 | [m]
Stiffness
Type of input : input diameter A
Diameter : d; = 32,0 | [mm]
Elasticity modulus :  E = 210000,00 | [MPa]
Pre-stressing force: F = 550,00 | [kM]
¥ cancel

CNJ YS & atd&rwaneéhor (construction stage 10)
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new post-stressed z [m] | [m] I [m] al9 b [m] k [kNjm] d [mm] A [mm?] E [MPa] F [kN]

Mo Mo 2,50 13,00 5,00 15,00 4,00 32,0 210000,00 353,54
Mo 3,50 10,00 5,00 17,50 4,00 32,0 210000,00 394,07
Mo Mo 8,50 7,00 5,00 20,00 4,00 32,0 210000,00 473,92
Mo 11,00 6,00 4,00 22,50 4,00 32,0 210000,00 558,01
Yes 13,00 5,00 3,00 25,00 4,00 32,0 210000,00 550,00 Add picture
Anchors : 0
Total : 2
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CNI YS$ @k godskrathoR stagao

In the 11" and last construction stagehange the depth of the excavation ho=15m. Wewill
not addanynew anchors. The GWARs not change sind@e 9" stage ofthe construction {n front of
the wallit’ at a depth ofh, =155 m, behind the wall it at a depth ofh, =10m).
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3 Mo o 8,50 7,00 6,00 20,00 4,00 32,0 210000,00 473,82] e
u o
4 No o 11,00 5,00 4,00 22,50 4,00 32,0 210000,00 558,01
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Note: Due ta deformation of the structure the forcestime anchors are changing. Thesleanges
depend on the stiffness of the anchors and the deformatiothedf y O K 2 NI &

KSIR®

decrease (due ta loss of prestress force) aincrease. The foes can be prstressed iranystage of

the construction tahe required force.

Results othe analysis

In the pictures belowthe results ofthe analysisare shown(analysis ofnternal forces— bending
moment and shear forgedisplacement ofthe structure andearth pressure)for the last 11"
construction stage.
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Stage settings
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Analysis

Results

Analysis properly completed,

Maximum values of internal forces acting on the structure

Maximum shear force = 86,40 kNfm
Maximum moment = 41,03 kNmjm
Maximum displacement = 15,9 mm

Anchors forces

Depth Displacement Anchor force
Mo,
[m] [mm]
1 2,50 -10,6 353,73
2 5,50 8,8 393,72
3 8,50 8,3 409,36
4 11,00 7.9 568,85
5 13,00 8,6 545,52
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Visualization
Analysis properly completed. (CJKh + Pressures
Maximum values of internal forces acting on the structure (O Internal forces
Maximum shear force = 85,40 kN/m
Maximum moment = 41,03 kNm/m
Maximum displacement = 15,3 mm
Qutputs -
Anchors forces
No. Depth Displacement Anchor force Add picture
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1 2,5 10,6 353,73 G e g
2 5,50 8,8 393,72 Total :
3 8,50 8,3 469,36
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All the stages are anagd. That means hat the structureof the braced sheetings stable
andfunctional in allconstruction stagesThesize of thedisplacement must also be checkeas well
as that the anchor force does not @ex the bearing capacity tiie anchor (The user must check
this manuallyas this is noautomaticallychecked by theSheeting Checgrogran). For the last 1%
construction stagehe results areas follows

- Max. shear force: Q.. =8640kN/m,
- Max. bending moment: Mo = 41,03 KN /m,
- Max. earth pressure: s, =97,04kPa,

- Max. displacement: U =159 Mm.

Verification ofa crosssection of the structure

In the last, 11 construction stageopen upt h e f Dimensonirty. Here you can see
the maximum and minimum values tife variablegenvelopes of internal forces)

- Maximum shear forcéminimum): Quaxmin = 86,40kN/m

- Maximum bending momenfminimum): Mmaemin = 20,73 kN/m

The nternal forces are calculatgoer one meter (foot) of the construction. Foanactual design of
the soldier beams gteel I-sectio) we have to multiply these valudsy the spacing betweerthe
profiles a = 2 m, to obtainthe internal forces in the crossection

- Max. shear force for dimensioning: Qedmex = 86,4Q,0=1728kN,

- Max. bending moment for dimensioning: M =50,7@2,0=1014 kNm.

Ed,max

The pogram performs the assessment of soldier beams (steettion)usingthe extreme values
of internal forces according to EN 1923l (EC 3).

For the time being, we leavibe reduction coefficient of bearing capacig 1,0. In this case the
results areas follows

- Bearing capacity dhe crosssection Mg, =51661kNm2 M =10141kNm.

Ed,max

- Total utilization othe steel tsection: 19,6% I-section satisfieshe analysis criteria.
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Min1 = -5,6; Min2 = -24,8mm Min1 = 25,51; Min2 = -50, 26kNm/m Minl = 1,26; Min2 = -85,96kN/m
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Analysis : [ In detail

Outputs -
Stage:  (envelopes from all stages) Edit +| Check cross-section Add picture

Geometry : I-cross-section : I(IPN) 400; a = 2,00 m Reduct. coeffident of bearing capadity : H Dimensioning : 0

Information Influence of normal force : | normal force - do not consider - = [N ] Total : 0
Max. displacement = -248 mm Results L'St of pictures

Max. shear force on cross section = 172,80 kN
Max. moment on cross section = 101,46 khm BENDING + COMPR.: SATISFACTORY (18,56%)

i h i h
SHEAR : SATISFACTORY (17,2%)

Copy view

Dimensioning

CNJ YS &5 A eSohstricloyi stag@lEAssessment of steeldection | 400)

In the calculation wekept the size ofthe limit earth pressures noneduced,sothe load is lower
than it shouldbe according to the EN 1997 However, the internal forces suit the real behavior of
the structure.Changesin earth pressures lead tamprovements insafety, but also distort the results
of the analysisT h at ~, for the lagsessment of the steséctiln we introducel a customvalue of
the reduction coefficient of bearing capacity

Note: TheEN 19971 standard assumes the partial factfar a permanent loado be g =135,
for a variableload it equals tog, =15. However, i this case, albf the surcharge andhe load act

aspermanent, wehereforeconsideithe partial factor g to be1,35.

Fora combination of permanent and variable loadge have todetermine the value dhe design
partial factor estimates, ranging from,35 to 15 of the ratiosdepending orthe components of the

load, which is prevalent.
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Now, we will changethe reduction coefficient of bearing capacitp 1,35. We multiply te
internal forces actingon the crosssection ofthe soldier beam by this partial factor. In this case
the internal forcesare as follows

- Max shear force for dimensioning: Qramax = (86,4-2)-1,35 = 233,28 kN
- Max. bending moment for dimensioning: Mggmax = (50,7-2) - 1,35 = 136,90 kNm

B T = +
D = EE EE] i fo e e fe o e o o fos
it

Displacement Bending momen Shear force Frames -

File

Minl = -5,6; Min2 = -24,8mm Min1 = 25,51; Min2 = -50,26kNm/m Minl = 1,26; Min2 = -85,96kN/m
Max1 = -0,3; Max2 = -15,6mm Max1 = 50,73; Max2 = -2, 10kNm/m Max1 = 86,40; Max2 = -20,63kN/m Q Assign
o '}.r Excavation
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™ surcharge

,i Applied forces
#= Anchors

!f Supports

':r Props

# Earthquake
Stage settings
.l— b Analysis

4 Internal stability
7 Exter. stability
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Analysis : R In detail
Outputs -
Stage: (envelopes from all stages) Edit +| Check cross-section Add picture
Geometry : I-cross-section : I(IPN) 400; a = 2,00 m Reduct. coeffident of bearing capacity : H Dimensioning : 0
Information Influence of normal force : | normal force - do not consider - = [kN/m] Total : 0
Max, displacement = -24,8 mm Results List of pictures
Max. shear force on cross section = 233,28 kN ——
@ Max. moment on cross section = 136,97 kNm BENDING + COMPR.: SATISFACTORY (26,5%) b -
E SHEAR : SATISFACTORY (23,2%) 'i fi
(=4
o
E Blz, Copy vi
a8 opYy view

Framed 5 A Y S y adCangtiugfichstagel New assessment of steedéction | 400)

In this case dn assessment withhe influence ofthe reduction coefficient of bearing capacity
as1,35) theresults are:

- Bearing capacity dhe crosssection: Mz, =51661kNm2 M, . =1369KkNm
- Total utilization othe steel tsection: 26,5% OK

- Shear verification V, rq =100529kNmM?2 Qg ., =23328kNm
- Total utilization othe steel tsection 23,2 % OK
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Analysis ofhe internal stability
Go to the frame “Ilnternal stabil i theg rhaximum

allowable force in each anchor.

Note This is the way verification is darst first we iterate the force in the anchor, resultingain
equilibrium of all forceacting on the earth wedge. This earth wedgbasdered bythe construction,
the terrain, thecentreof the roots otthe anchors andhe theoretical heel othe structure(more info
can be found in the program he{pF1) If an anchor is not satisfactoripé bestway toresolve the

issue igo make it longer oto decrease the prstressed force.

t

The calculation shows dlse maximum force in the anchor (row no. 5) and the total utilization of

the anchor:
- Internal stability:’51,72% F.x =124821kN > F = 64552 kN oK
D" ‘" [ Q2 Q= g gis1 el @71 §iE @ o] i
¥ 5" &l 5 B8 B § o
Frames -
g Assign
4| Excavation
I : I~ Terrain
4{-’ i == water
........ ™ Surcharge
Q : .i Applied forces
#~ Anchors
. p !f Supports
— = Props
& Earthquake
Siage settings
.l— b Analysis
o7 Exter. stability
d} Dimensioning

ke

MNo. Anchor force |Max. allow. force | Verification Results
Verification of decisive row of anchors : @ In detail
353,73 4917,85 is satisfied
. g . Anchor No. : 5 CIEAE -
393,72 3742,09 |is satisfied
_ Add picture
469,36 2559,15|is satisfied Spedified anchor force = 645,52 kN
568,86 1818, 13 s satisfied Computed max. allowable anchor force = 1248,21kN Tz SELTyE @
545,52 1248, 21|is satisfied Total : 1}
SATISFACTORY
List of pictures
£
lE - —
. B ®
B
ﬁ Copy view

CNI YS 4Ly i SKhbtiucticn thgdlh £ A G & €
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Verification othe external(overall)stability

The last required analysis the external stability CI i c ki ng
automaticallyopensthe® S| op e
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Stage settings
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I Analysis :
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Analyze

Analysis

Slip surface : dreular *
Parameters of the analysis
Method :
Analysis type : | Optimization
Restrictions | is notinput

Assume anchors as infinite

T~

% Replace graphically /' Edit textually

Circular slip surface

Center :
~| Radis:

Angles :

X =

R=

oy =

6,20 | [m]
39,23 | [m]

-56,17 | [9]

X Remove | | ) Convert to polygon

z=

op =

6,84 | [m]

79,96 [1

¥ Detailed results

Slope stability verification (Bishop)

Sum of active forces:  Fz=
Sum of passive forces : Fp=
Sliding moment :
Resisting moment :
Utilization : 59,4 %
Slope stability ACCEPTABLE

Mz = 218767,64 kNm/m
Mg = 388017,69 leNmfm

5576,54 kN/m
10315,13 kN/m

d Analysis

Outputs -

Add picture

Analysis : 0
Total : 0

List of pictures

Copy view

Manage -

I « Exitand save

I 2 Exit without saving

¢SlopeSi | 6 Aptogram& Bishop method witkan optimization of circular slip surface

Conclusioncompletion of the results:

The structure was successfully designed with a maximum deformaticd?d @&mm. Thiss

satisfactory 6r this type of constructionAdditionally, the limits oforces inthe anchors were not
exceeded.

Bearing capacity
Internal stability

Overall stability

26,5%

59,4 %

51,72%

51661kNm2 1369 kNm
124821kN > 64552 kN

Method — Bishop(optimization)

The designedbracedsheeting satisfiethe evaluation criteria.
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