Analysis of anti-slide pile

Input data (Stage of construction 1)

Settings
Slovenia - EN 1997

Materials and standards

Concrete structures :
Coefficients EN 1992-1-1 :
Circle pile shear :

Steel structures :

EN 1992-1-1 (EC2)
standard

simplified method
EN 1993-1-1 (EC3)

Partial factor on bearing capacity of steel cross section : ypo = 1,00

Pressure analysis
Verification methodology :

Active earth pressure calculation :
Passive earth pressure calculation :

Earthquake analysis :
Modulus of subsoil reaction :

according to EN 1997
Coulomb
Caquot-Kerisel
Mononobe-Okabe
standard

Consider reduction of the modulus of subsoil reaction for a braced sheeting

Pressures below the slip surface :

Design approach :

standard
2 - reduction of actions and resistances

Partial factors on actions (A)
Permanent design situation

Permanent actions :
Variable actions :
Water load :

Uﬁfavourable Favourable
YG = 1,35 [-] 1,00 [-]
Yo = 1,50 [-] 0,00 [-]
Yw = 1,35 [-]

Partial factors for resistances (R)
Permanent design situation

Partial factor on earth resistance :

YRe = 1,40 [-]

Partial factors on actions (A)
Seismic design situation

Permanent actions :
Variable actions :
Water load :

Unfavourable Favourable
YG = 1,10 [-] 1,00 [-]
Ya = 1,10 [-] 0,00 [-]
Yw = 1,10 [-]

Partial factors for resistances (R)
Seismic design situation

Partial factor on earth resistance :

YRe = 1,20 [-]

Anchors

Verification methodology : Limit states (LSD)

Reduction coefficients

Reduction. coeff of steel strength : Vs = 1,35 []
Reduction coefficient of pull out resistance (soil) : Ye = 1,35 []
Reduction coefficient of pull out resistance (grouting) : Ye = 1,35 []
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Geometry of structure
Structure length = 12,50 m

Cross-section name : Pile curtaind =1,00 m, a =2,00 m

Material of pile : concrete

Computed coefficient of pressure reduction below the ditch = 0,90
Area of cross-section A = 3,93E-01 m2/m
Moment of inertia | = 2,45E-02 m4/m

Forces above the slip surface

Depth of slip surface hg1 = 7,00 m

Input of active horizontal force : active pressure
Input of passive horizontal force : springs

Coeff. of increase of active pressure = 1,00
Material of structure

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fok = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus Ecm = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal reinforcement: B500B

Yield strength fyk = 500,00 MPa
Transverse reinforcement: B500B

Yield strength fyk = 500,00 MPa

Modulus of reaction

Modulus of subsoil reaction is computed by method Schmitt.
Basic soil parameters

c
No. Name Pattern V] ef \ v o
[°] [kPa] [KN/m3] [kN/m3] [°]
1 Tamponsko nasutje B 800 100 20,00 11,00 25,00
Zameljen in zaglinjen pesek; PeS¢ena
2 P 2600 300 18,50 9,50 26,00
Pes&c¢enjak in pes€en lapor —
3 preperina; Glina —poltrdna do trdna ~ [ERSSERS 32,00 5,00 20,00 11,00 32,00
kons.
4  Pestenjak in pesten lapor o % | 3800 2500 22,00 13,00 38,00
All soils are considered as cohesionless for at rest pressure analysis.
Parameters of soils to compute modulus of subsoil reaction (Schmitt)
E E
No. Name Pattern v oed def
-1 [MPa] [MPa]
1  Tamponsko nasutje - 0,30 - 50,00
Zameljen in zaglinjen pesek; PeS¢ena )
2 gina S 030 10,00
Pe&c¢enjak in ped€en lapor —
3  preperina; Glina — poltrdna do trdna - 0,30 - 25,00
kons.
I 2]
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E E
No. Name Pattern v oed def
-1 [MPa] [MPa]
4  Pestenjak in pesten lapor [0 9] 0,20 100,00
Pile fixed into the rock
Length of wall in the rock I = 2,90 m
Bearing capacity of rock R = 1000,00 kPa
Geological profile and assigned soils
Thickness of layer Depth e el aal Pattern
t [m] z [m]
1 0,50 0,00 .. 0,50 Tamponsko nasutje e 2]
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PeS¢ena glina -
Pescenjak in peScen lapor — preperina; Glina — poltrdna do
g 1,10 8,50 .. 9,60 trdna kons. -
4 - 9,60..~ PeS&enjak in peScen lapor @
Name : 1 Stage - analysis : 1 -0

Excavation

Soil in front of wall is excavated to a depth of 0,00 m.
Terrain profile

Coordinates Depth
No.
x [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65

[GEOS5 - Anti-Slide Pile (64 bit) | version 5.2024.17.0 | hardware key 12695/ 1 | LAM BIRO | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Coordinates Depth
No.
x [m] z [m]
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
Water influence

GWT behind the structure lies at a depth of 3,00 m
GWT in front of the structure lies at a depth of 3,50 m
Subgrade at the heel is not permeable.

Global settings

Number of FEs to discretize wall = 100
Analysis of depending pressures : reduce according to analysis settings
Minimum pressure is considered as 0 min = 0,200,

Settings of the stage of construction

Design situation : permanent

Analysis results (Stage of construction 1)
Pressure above the slip surface

D Passive Active
epth
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.00 0.00
0.19 0.77
0.33 1.30
0.33 1.30
0.50 2.00
0.71 7.54
3.00 2512
3.50 33.84
7.00 47.66
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 -33.57 -49.81 -276.07 42.90 58.71 302.99
7.97 -37.03 -54.50 -301.31 46.36 63.39 328.23
7.98 -37.03 -54.50 -301.33 46.36 63.40 328.25
8.50 -38.90 -57.02 -314.90 48.22 65.91 341.82
8.50 -27.60 -47.72 -503.14 36.16 55.90 543.97
9.59 -31.03 -52.80 -554.99 39.59 60.98 595.82
9.60 Rock Rock Rock Rock Rock Rock

4
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Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z

[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
12.50 Rock Rock Rock Rock Rock Rock

Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m)]

0.00 0.00 0.00 0.84 0.10 -0.00 0.00
0.01 0.00 0.00 0.83 -4.80 0.02 -0.00
0.63 6.63 0.00 0.77 3.53 2.25 -1.28
1.25 6.63 0.00 0.70 3.01 -0.19 -1.88
1.88 6.63 0.00 0.63 0.88 -1.41 -1.31
2.50 6.63 0.00 0.57 -1.25 -1.29 -0.40
3.13 6.63 0.00 0.50 -2.15 0.08 0.03
3.75 6.63 0.00 0.44 -0.29 0.44 -0.20
4.38 6.63 0.00 0.37 -1.59 1.03 -0.62
5.00 6.63 0.00 0.31 -2.89 243 -1.66
5.63 6.63 0.00 0.24 -4.18 4.64 -3.82
6.25 6.63 0.00 0.18 -5.46 7.65 -7.62
6.88 6.63 0.00 0.12 -6.71 11.46 -13.55
7.00 6.63 0.00 0.1 -6.95 12.28 -14.99
7.00 6.63 6.63 0.1 10.35 12.30 -15.09
7.50 6.63 6.63 0.07 9.82 7.30 -19.94
8.13 6.63 6.63 0.03 9.28 1.34 -22.62
8.75 22.49 22.49 -0.00 8.13 -4.25 -21.68
9.38 22.49 22.49 -0.02 7.29 -9.04 -17.50
10.00 110.59 0.00 -0.03 -3.27 -9.10 -11.40
10.63 110.59 0.00 -0.03 -3.70 -6.90 -6.39
11.25 110.59 0.00 -0.03 -3.76 -4.55 -2.81
11.88 110.59 0.00 -0.03 -3.65 -2.23 -0.69
12.50 110.59 0.00 -0.03 -3.50 0.00 0.00

Maximum values of internal forces acting on the structure

Maximum shear force = 12,30 kN/m
Maximum moment = 22,72 kNm/m
Maximum displacement = 0,8 mm
Displacement in the depth of slip surface = 0,1 mm

Maximum internal forces on cross-section

24,61 kN
45,44 kKNm

Maximum shear force
Maximum moment

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40

Max. stress g = 3,76 kPa
Design bearing capacity of rock Rg = 714,29 kPa

Bearing capacity of rock is SATISFACTORY

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40
Max. stress o = 3,76 kPa
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Design bearing capacity of rock

Bearing capacity of rock is SATISFACTORY

Rd=

Terrain settlement behind the structure
Terrain settlement dyax = -0,4 mm

714,29 kPa

Coordinates Settlement
x [m] z [mm]
1 0,00 -0,4
2 1,07 -0,5
3 2,14 -0,6
4 3,21 -0,6
5 4,28 -0,6
6 5,36 -0,6
7 6,43 -0,5
8 7,50 -0,4
9 8,57 -0,3
10 9,64 -0,2
11 10,71 0,0
12 10,71 0,0

Input data (Stage of construction 2)

Geological profile and assigned soils

Thickness of layer  Depth

No. £ [m] i Assigned soil Pattern
1 0,50 0,00 ..0,50 Tamponsko nasutje -
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PeS¢ena glina -

Pesc¢enjak in peS€en lapor — preperina; Glina — poltrdna do
3 1,10 8,50 .. 9,60 trdna kons. -
4 - 9,60. .~ Pescenjak in peScen lapor @
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Name : 2

Stage - analysis : 2 -0

Forces above the slip surface
Excavation

Soil in front of wall is excavated to a depth of 1,50 m.
Terrain profile

Coordinates Depth
No.

x [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
Water influence

GWT behind the structure lies at a depth of 3,00 m
GWT in front of the structure lies at a depth of 3,50 m
Subgrade at the heel is not permeable.

Input anchors

New Depth

N
anchor z[m] ame

Post-stressing

Force
F [kN]

1 Yes 0,50 Anchor No. : 1 (user-defined)

300,00

List of the new anchors

Anchor No. : 1 (user-defined)
Anchor type : prestressed bar
Production set : user-defined
Depth : z
Free length :
Root length : Ik

nonon
N
~Noo
SS O
333
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Slope :
Spacing :

Area of cross-section :
Elasticity modulus :
Pre-stressing force :

Design strength of material :

MmM>»oQ

fu

25,00 °
2,00 m
450,00 mm?2
210000,00 MPa
300,00 kN
1860,00 MPa

Pull out resistance (soil) : calculate from bond strength
Diameter of root : d

Bond strength :

f
Pull out resistance (grouting) : R¢

140,0 mm
250,00 kPa
1000,00 kN

Settings of the stage of construction
Design situation : permanent
Analysis results (Stage of construction 2)
Pressure above the slip surface

Passive Active
Depth
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.19 0.77
0.33 1.30
0.33 1.30
0.50 2.00
0.71 7.54
1.50 13.59
1.50 13.59
3.00 2512
3.50 33.84
7.00 47.66
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 -22.98 -35.51 -198.95 42.90 58.71 302.99
7.97 -26.45 -40.19 -224.19 46.36 63.39 328.23
7.98 -26.45 -40.20 -224.22 46.36 63.40 328.25
8.50 -28.31 -42.71 -237.78 48.22 65.91 341.82
8.50 -19.52 -35.75 -380.76 36.16 55.90 543.97
9.59 -22.95 -40.82 -432.61 39.59 60.98 595.82
9.60 Rock Rock Rock Rock Rock Rock
12.50 Rock Rock Rock Rock Rock Rock
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Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m)]
0.00 0.00 0.00 44.08 0.10 0.00 0.00
0.50 0.00 0.00 40.97 2.00 -0.51 0.09
0.50 0.00 0.00 40.97 2.00 135.44 0.09
0.63 0.00 0.00 40.20 5.25 134.99 -16.82
1.25 0.00 0.00 36.33 11.66 129.30 -99.59
1.50 0.00 0.00 34.82 13.56 126.20 -131.03
1.50 0.00 0.00 34.77 13.62 126.09 -132.04
1.88 0.00 0.00 32.51 16.47 120.51 -177.81
2.50 0.00 0.00 28.78 17.25 109.78 -249.79
3.13 0.00 0.00 25.18 18.47 98.92 -315.03
3.75 0.00 0.00 21.74 2213 85.78 -372.88
4.38 0.00 0.00 18.49 2213 71.95 -422.17
5.00 0.00 0.00 15.46 2213 58.12 -462.81
5.63 0.00 0.00 12.67 2213 44.29 -494.82
6.25 0.00 0.00 10.13 2213 30.46 -518.18
6.88 0.00 0.00 7.85 2213 16.63 -532.90
7.00 0.00 0.00 7.44 2213 13.96 -534.75
7.00 0.00 6.63 7.42 84.91 13.56 -534.86
7.50 0.00 6.63 5.85 75.15 -26.09 -531.55
8.13 0.00 6.63 412 64.46 -69.62 -501.29
8.75 0.00 22.49 2.65 96.30 -121.72 -443.28
9.38 0.00 22.49 1.40 69.17 -173.19 -350.24
10.00 0.00 5.53 0.33 1.99 -187.14 -235.08
10.63 110.59 0.00 -0.62 -68.43 -173.40 -119.82
11.25 110.59 0.00 -1.50 -166.40 -99.81 -31.25
11.88 5.53 0.00 -2.37 -13.11 -9.69 -3.18
12.50 5.53 0.00 -3.24 -17.90 -0.00 0.00
Maximum values of internal forces acting on the structure
Maximum shear force = 187,59 kN/m
Maximum moment = 535,88 kNm/m
Maximum displacement = 441 mm
Displacement in the depth of slip surface = 7,4 mm

Maximum internal forces on cross-section

Maximum shear force
Maximum moment

375,18 kN
1071,77 kN

m

Verification of rock bearing capacity
Bearing capacity of rock
Partial factor on rock bearing capacity yg,

Max. stress

Design bearing capacity of rock

Bearing capacity of rock is SATISFACTORY
Anchors forces

o
Ry

1000,00 kPa
1,40

224,00 kPa

714,29 kPa

No.

Depth Displacement

[m]

[mm]

Anchor force
[kN]

1

0,50

41,0

300,00
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Verification of rock bearing capacity

Bearing capacity of rock

Partial factor on rock bearing capacity yg,

Max. stress
Design bearing capacity of rock

o
Ry

1000,00 kPa
1,40

224,00 kPa

714,29 kPa

Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure

Terrain settlement 8,5 = -20,0 mm

Coordinates Settlement
x [m] z [mm]
1 0,00 -20,4
2 1,07 -25,6
3 2,14 -29,1
4 3,21 -31,1
5 4,28 -31,4
6 5,36 -30,2
7 6,43 -27,3
8 7,50 -22,9
9 8,57 -16,9
10 9,64 -9,2
11 10,71 0,0
12 10,71 0,0

Input data (Stage of construction 3)

Geological profile and assigned soils

Thickness of layer  Depth

No. £ [m] i Assigned soil Pattern
1 0,50 0,00 ..0,50 Tamponsko nasutje -
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PeS¢ena glina -

Pesc¢enjak in peS€en lapor — preperina; Glina — poltrdna do
3 1,10 8,50 .. 9,60 trdna kons. -
4 - 9,60. .~ Pescenjak in peScen lapor @
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Name : 3 Stage - analysis : 3 -0

o © o © o ©
0% 09 o
6 © o0 ©O o ¢
4Pedtenjaldin pedgerlapor,
© 0 ©0 o0 o
6% 0% o©
© o0 © o ©

Forces above the slip surface
Excavation

Soil in front of wall is excavated to a depth of 7,00 m.
Soil slope in front of structure B = -10,00 °

Terrain profile

Coordinates Depth
No.

X [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
Water influence

GWT behind the structure lies at a depth of 3,00 m
GWT in front of the structure lies at a depth of 7,00 m
Subgrade at the heel is not permeable.

Input anchors

New Depth . Force
N Post-st
S ame ost-stressing F [KN]
1 No 0,50 Anchor No. : 1 (user-defined) 396,26

Settings of the stage of construction
Design situation : permanent

I 1]
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Analysis results (Stage of construction 3)
Pressure above the slip surface

Passive Active
Depth
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.19 0.77
0.33 1.30
0.33 1.30
0.50 2.00
0.71 7.54
3.00 25.12
7.00 94.91
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 0.00 -0.00 -6.87 94.91 94.91 94.91
7.01 0.00 -0.05 -6.36 85.46 90.26 325.75
7.52 0.00 -2.26 -15.21 87.26 92.70 338.92
7.93 0.00 -4.03 -22.32 88.71 94.66 349.48
7.97 -0.04 -4.24 -23.15 88.88 94.89 350.73
7.98 -0.05 -4.25 -23.17 88.89 94.90 350.75
8.00 -0.07 -4.36 -23.64 88.98 95.03 351.45
8.50 -1.63 -6.52 -32.29 90.75 97.41 364.32
8.50 0.00 -5.51 -55.90 78.69 87.40 566.47
8.67 0.00 -6.24 -61.54 79.22 88.19 574.55
8.76 0.00 -6.64 -64.68 79.52 88.63 579.04
9.59 -2.32 -10.15 -92.13 82.11 92.48 618.32
9.60 Rock Rock Rock Rock Rock Rock
12.50 Rock Rock Rock Rock Rock Rock
Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m]
0.00 0.00 0.00 22.98 0.10 -0.00 -0.00
0.50 0.00 0.00 20.60 2.00 -0.51 0.09
0.50 0.00 0.00 20.60 2.00 179.06 0.09
0.63 0.00 0.00 20.01 5.25 178.61 -22.27
1.25 0.00 0.00 17.06 11.66 172.92 -132.31
1.88 0.00 0.00 14.17 16.47 164.13 -237.79
2.50 0.00 0.00 11.41 21.27 152.33 -336.85
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Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m]
3.13 0.00 0.00 8.82 27.30 137.46 -427.58
3.75 0.00 0.00 6.45 38.20 116.99 -507.45
4.38 0.00 0.00 4.34 49.11 89.70 -572.40
5.00 0.00 0.00 2.52 60.01 55.60 -618.16
5.63 0.00 0.00 1.02 70.92 14.68 -640.48
6.25 0.00 0.00 -0.15 81.82 -33.05 -635.10
6.88 0.00 0.00 -1.00 92.73 -87.60 -597.75
7.00 0.00 0.00 -1.13 94.84 -98.94 -586.47
7.01 0.00 0.00 -1.15 79.05 -100.51 -584.67
7.50 0.00 0.00 -1.54 72.31 -137.29 -526.75
8.13 6.63 0.00 -1.82 72.47 -182.03 -427.08
8.75 22.49 0.00 -1.87 30.74 -217.66 -300.43
9.38 22.49 0.00 -1.78 32.24 -237.20 -158.34
10.00 110.59 0.00 -1.60 -176.71 -162.75 -25.00
10.63 110.59 0.00 -1.40 -155.20 -59.07 43.62
11.25 110.59 110.59 -1.23 -105.38 29.00 51.42
11.88 110.59 110.59 -1.08 23.65 54.28 21.13
12.50 110.59 110.59 -0.94 149.90 0.00 -0.00
Maximum values of internal forces acting on the structure
Maximum shear force = 241,26 kN/m
Maximum moment = 641,89 kNm/m
Maximum displacement = 23,0 mm
Displacement in the depth of slip surface = 1,1 mm
Maximum internal forces on cross-section
Maximum shear force = 482,52 kN
Maximum moment = 1283,78 KNm
Verification of rock bearing capacity
Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40
Max. stress o = 189,18 kPa
Design bearing capacity of rock Rg = 714,29 kPa
Bearing capacity of rock is SATISFACTORY
Anchors forces
No Depth Displacement Anchor force
' [m] [mm] [kN]
1 0,50 20,6 396,26
Verification of rock bearing capacity
Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40
Max. stress o = 189,18 kPa
Design bearing capacity of rock Ry = 714,29 kPa
Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure
Terrain settlement dyax = -4,5 mm
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Coordinates Settlement
x [m] z [mm]
1 0,00 -11,0
2 1,07 -11,5
3 2,14 -11,7
4 3,21 -11,5
5 4,28 -10,9
6 5,36 -10,0
7 6,43 -8,7
8 7,50 -7,0
9 8,57 -5,1
10 9,64 -2,7
11 10,71 0,0
12 10,71 0,0

Input data (Stage of construction 4)
Geological profile and assigned soils

Thickness of layer  Depth Assigned soll Pattern
t [m] z [m]
1 0,50 0,00 ..0,50 Tamponsko nasutje -
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PesSc¢ena glina -
Pesc¢enjak in peS€en lapor — preperina; Glina — poltrdna do
g 1,10 8,50 .. 9,60 trdna kons. -
4 - 9,60. .~ Pescenjak in peScen lapor @
Name : 4 Stage - analysis : 4 -0
I~
Zo o@:egen'aﬁ;i)n é;%‘;l)apgor °°
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Forces above the slip surface
Excavation

Soil in front of wall is excavated to a depth of 7,00 m.
Soil slope in front of structure B = -10,00 °

Terrain profile

Coordinates Depth
No.

X [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.

Water influence

GWT behind the structure lies at a depth of 1,50 m
GWT in front of the structure lies at a depth of 7,00 m

Subgrade at the heel is not permeable.

Input anchors

New Depth
anchor| z [m]

Name

F
Post-stressing F(;L(:;

1 No 0,50 Anchor No. : 1 (user-defined) 450,22
Settings of the stage of construction
Design situation : permanent
Analysis results (Stage of construction 4)
Pressure above the slip surface
Depth Passive Active
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.19 0.77
0.33 1.30
0.33 1.30
0.50 2.00
0.71 7.54
1.50 13.59
7.00 109.55
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Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 0.00 -0.00 -6.87 109.55 109.55 109.55
7.01 0.00 -0.05 -6.36 98.63 98.63 298.61
7.52 0.00 -2.26 -15.21 100.44 100.44 311.78
7.93 0.00 -4.03 -22.32 101.89 101.89 322.34
7.97 -0.04 -4.24 -23.15 102.06 102.06 323.58
7.98 -0.05 -4.25 -23.17 102.06 102.06 323.61
8.00 -0.07 -4.36 -23.64 102.16 102.17 324.31
8.50 -1.63 -6.52 -32.29 103.93 104.09 337.17
8.50 0.00 -5.51 -55.90 93.06 95.19 517.74
8.67 0.00 -6.24 -61.54 93.59 95.98 525.82
8.76 0.00 -6.64 -64.68 93.89 96.42 530.31
9.59 -2.32 -10.15 -92.13 96.48 100.26 569.59
9.60 Rock Rock Rock Rock Rock Rock
12.50 Rock Rock Rock Rock Rock Rock
Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m]
0.00 0.00 0.00 11.10 0.10 0.00 -0.00
0.50 0.00 0.00 9.18 2.00 -0.51 0.09
0.50 0.00 0.00 9.18 2.00 203.51 0.09
0.63 0.00 0.00 8.70 5.25 203.06 -25.33
1.25 0.00 0.00 6.32 11.66 197.37 -150.65
1.88 0.00 0.00 4.02 20.13 187.89 -271.33
2.50 0.00 0.00 1.86 31.03 171.91 -384.12
3.13 0.00 0.00 -0.10 41.94 149.10 -484.79
3.75 0.00 0.00 -1.82 52.84 119.48 -569.08
4.38 0.00 0.00 -3.24 63.75 83.05 -632.72
5.00 0.00 0.00 -4.34 74.65 39.79 -671.47
5.63 0.00 0.00 -5.10 85.56 -10.27 -681.05
6.25 0.00 0.00 -5.51 96.46 -67.15 -657.21
6.88 0.00 0.00 -5.59 107.37 -130.85 -595.68
7.00 0.00 0.00 -5.56 109.48 -143.97 -579.06
7.01 0.00 0.00 -5.56 92.22 -145.80 -576.45
7.50 0.00 0.00 -5.36 85.49 -188.98 -494.97
8.13 0.00 0.00 -4.87 76.83 -239.70 -360.72
8.75 0.00 0.00 -4.21 29.64 -278.04 -197.14
9.38 0.00 0.00 -3.44 10.83 -290.69 -18.80
10.00 110.59 0.00 -2.66 -294.19 -150.96 131.29
10.63 110.59 0.00 -1.95 -215.10 7.71 173.48
11.25 110.59 110.59 -1.32 -124.51 119.02 131.05
11.88 110.59 110.59 -0.75 96.18 127.31 46.83
12.50 110.59 110.59 -0.21 310.90 -0.00 0.00
Maximum values of internal forces acting on the structure
Maximum shear force = 292,04 kN/m
Maximum moment = 681,67 kKNm/m
Maximum displacement = 11,1 mm
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Displacement in the depth of slip surface = 5,6 mm
Maximum internal forces on cross-section

584,09 kN
1363,34 kNm

Maximum shear force
Maximum moment

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40

Max. stress o = 345,38 kPa
Design bearing capacity of rock Ry = 714,29 kPa

Bearing capacity of rock is SATISFACTORY
Anchors forces

No- [m] [mm]

Depth Displacement Anchor force

[kN]

1 0,50 9,2

450,22

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40

Max. stress o = 345,38 kPa
Design bearing capacity of rock Ry = 714,29 kPa

Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure

Terrain settlement 8o = 3,9 mm

Coordinates Settlement
x [m] z [mm]
1 0,00 -5,4
2 1,07 -3,5
3 2,14 -1,9
4 3,21 -0,5
5 4,28 0,5
6 5,36 1,2
7 6,43 1,6
8 7,50 1,6
9 8,57 1,4
10 9,64 0,9
11 10,71 0,0
12 10,71 0,0

Input data (Stage of construction 5)
Geological profile and assigned soils

No. Thickness of layer  Depth Assigned soil Pattern
t [m] z [m]
1 0,50 0,00 ..0,50 Tamponsko nasutje -
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PeS¢ena glina -
Pesc¢enjak in peS€en lapor — preperina; Glina — poltrdna do
3 1,10 8,50 .. 9,60 trdna kons. -
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Thickness of layer Depth

Stage - analysis : 5 -0

No. Assi il P
o t [m] 2 [m] ssigned soi attern
4 - 9,60..~ PeS&enjak in peScen lapor @
Name : 5

bbbl

Forces above the slip surface
Excavation

Soil in front of wall is excavated to a depth of 7,00 m.
Soil slope in front of structure B = -10,00 °

Terrain profile

Coordinates Depth
No.

X [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
Water influence

GWT behind the structure lies at a depth of 1,50 m
GWT in front of the structure lies at a depth of 7,00 m
Subgrade at the heel is not permeable.

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 14,00 2,50 8,00 on terrain
No. Name
1 Prometna obtezba
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Input anchors

a::::) . Ze[?:;‘ Name Post-stressing E(;:;:;
1 No 0,50 Anchor No. : 1 (user-defined) 483,22
Settings of the stage of construction
Design situation : permanent
Analysis results (Stage of construction 5)
Pressure above the slip surface
Depth Passive Active
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.00 0.00
0.19 0.77
0.33 1.30
0.33 1.30
0.50 2.00
0.71 7.54
1.00 9.75
1.00 16.43
1.50 20.16
1.50 20.18
7.00 115.01
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 0.00 -0.00 -6.87 115.01 115.01 115.01
7.01 0.00 -0.05 -6.36 103.54 103.54 298.61
714 0.00 -0.62 -8.67 103.99 103.99 302.04
7.52 0.00 -2.26 -15.21 105.26 105.26 311.78
7.93 0.00 -4.03 -22.32 106.63 106.63 322.34
7.97 -0.04 -4.24 -23.15 106.79 106.79 323.58
7.98 -0.05 -4.25 -23.17 106.80 106.80 323.61
8.00 -0.07 -4.36 -23.64 106.89 106.89 324.31
8.04 -0.17 -4.51 -24.21 107.00 107.00 325.15
8.50 -1.63 -6.52 -32.29 108.56 108.56 337.17
8.50 0.00 -5.51 -55.90 96.60 97.97 517.74
8.67 0.00 -6.24 -61.54 97.11 98.68 525.82
8.76 0.00 -6.64 -64.68 97.39 99.08 530.31
8.93 -0.46 -7.34 -70.14 97.89 99.77 538.12
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Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z

[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
9.59 -2.32 -10.15 -92.13 99.89 102.58 569.59
9.60 Rock Rock Rock Rock Rock Rock
9.82 Rock Rock Rock Rock Rock Rock
10.71 Rock Rock Rock Rock Rock Rock
11.61 Rock Rock Rock Rock Rock Rock
12.50 Rock Rock Rock Rock Rock Rock

Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kKN/m] [KNm/m]

0.00 0.00 0.00 3.81 0.10 0.00 0.00
0.50 0.00 0.00 2.20 2.00 -0.51 0.09
0.50 0.00 0.00 2.20 2.00 218.47 0.09
0.63 0.00 0.00 1.79 5.25 218.02 -27.20
1.25 0.00 0.00 -0.20 18.29 211.08 -161.74
1.88 0.00 0.00 -2.12 26.65 197.50 -289.71
2.50 0.00 0.00 -3.89 37.43 177.47 -407.23
3.13 0.00 0.00 -5.44 48.20 150.71 -510.14
3.75 0.00 0.00 -6.74 58.98 117.22 -594 .22
4.38 0.00 0.00 -7.73 69.75 76.99 -655.26
5.00 0.00 0.00 -8.39 80.53 30.03 -689.06
5.63 0.00 0.00 -8.70 91.31 -23.67 -691.40
6.25 0.00 0.00 -8.65 102.08 -84.10 -658.07
6.88 0.00 0.00 -8.27 112.86 -151.27 -584.86
7.00 0.00 0.00 -8.15 114.94 -165.05 -565.73
7.01 0.00 0.00 -8.14 97.13 -166.97 -562.74
7.50 0.00 0.00 -7.58 90.31 -212.52 -470.39
8.13 0.00 0.00 -6.66 81.54 -266.22 -320.50
8.75 0.00 0.00 -5.57 33.14 -307.26 -139.45
9.38 0.00 0.00 -4.42 14.26 -322.08 57.84
10.00 110.59 0.00 -3.29 -363.78 -145.99 218.97
10.63 110.59 0.00 -2.27 -250.82 45.35 246.74
11.25 110.59 110.59 -1.37 -136.42 170.05 175.77
11.88 110.59 110.59 -0.56 138.77 168.58 60.94
12.50 0.00 110.59 0.22 382.08 -0.00 0.00

Maximum values of internal forces acting on the structure

Maximum shear force = 323,62 kN/m
Maximum moment = 694,51 kNm/m
Maximum displacement = 8,7 mm
Displacement in the depth of slip surface = 8,2 mm

Maximum internal forces on cross-section

647,25 kN
1389,01 kNm

Maximum shear force
Maximum moment

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40
Max. stress o = 437,62 kPa
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Design bearing capacity of rock Ry = 714,29 kPa

Bearing capacity of rock is SATISFACTORY
Anchors forces

Depth Displacement Anchor force
[m] [mm] [kN]
1 0,50 2,2 483,22

No.

Verification of rock bearing capacity

Bearing capacity of rock = 1000,00 kPa
Partial factor on rock bearing capacity yrr = 1,40

Max. stress o = 437,62 kPa
Design bearing capacity of rock Ry = 714,29 kPa

Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure

Terrain settlement dax = 8,8 mm

Coordinates Settlement
x [m] z [mm]
1 0,00 -2,0
2 1,07 1,4
3 2,14 4,0
4 3,21 6,0
5 4,28 7,3
6 5,36 7,8
7 6,43 7,7
8 7,50 6,8
9 8,57 5,3
10 9,64 3,0
11 10,71 0,0
12 10,71 0,0

Input data (Stage of construction 6)
Geological profile and assigned soils

Thickness of layer  Depth

No. Assigned soil

Pattern

t [m] z [m]
1 0,50 0,00 ..0,50 Tamponsko nasutje -
2 8,00 0,50 .. 8,50 Zameljen in zaglinjen pesek; PeS¢ena glina -
Pesc¢enjak in peS€en lapor — preperina; Glina — poltrdna do
3 1,10 8,50 .. 9,60 trdna kons. -
4 - 9,60.. .~ Pescenjak in peScen lapor @
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Name : 6

Stage - analysis : 6 - 0

bbbl

=
Il

oooo
o

Forces above the slip surface
Excavation

Soil in front of wall is excavated to a depth of 7,00 m.
Soil slope in front of structure B = -10,00 °

Terrain profile

Coordinates Depth
No.

X [m] z [m]
1 0,00 0,00
2 0,50 0,00
3 1,50 -0,65
4 11,50 -0,65
5 13,50 -2,15
6 14,50 -2,15

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
Water influence

GWT behind the structure lies at a depth of 1,50 m
GWT in front of the structure lies at a depth of 7,00 m
Subgrade at the heel is not permeable.

Input surface surcharges

anchor| z [m]

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
hew change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 No No variable 14,00 2,50 8,00 on terrain
No. Name
1 Prometna obtezba
Input anchors
N Depth
ew Dep Name orce

F
Post-stressing F [KN]

1 No 0,50 Anchor No. : 1 (user-defined) 437,64
Earthquake
Factor of horizontal acceleration Ky, = 0,0175
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Factor of vertical acceleration

Water below the GWT is restricted.
Settings of the stage of construction

Design situation : seismic
Analysis results (Stage of construction 6)
Pressure above the slip surface

K, = 0,0088

Passive Active
Depth
pressure pressure
[m] [kPa] [kPa]
0 0,00 -
7,00 0,00 -
7,00 0,00 -
7,00 0,00 -

Active pressure - above slip surface

Depth Active pressure
[m] [kPa]
0.00 1.33
0.00 1.33
0.19 1.29
0.33 1.84
0.33 1.30
0.33 1.30
0.33 1.84
0.50 2.56
0.50 2.90
0.71 7.87
1.00 9.60
1.00 11.07
1.50 14.05
1.50 15.76
7.00 92.25
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
7.00 0.00 -0.00 -8.01 90.69 90.69 90.69
7.01 -0.05 0.00 0.00 83.25 100.70 335.86
7.05 0.00 0.00 0.00 83.35 100.86 337.03
7.14 -0.20 -0.43 -2.07 83.62 101.27 340.11
7.52 -0.99 -2.12 -10.17 84.64 102.92 352.17
7.93 -0.93 -3.95 -18.95 85.75 104.70 365.25
7.97 -0.95 -4.17 -19.99 85.88 104.91 366.79
7.98 -0.95 -4.17 -20.01 85.89 104.91 366.83
8.00 -0.97 -4.29 -20.59 85.96 105.03 367.69
8.04 -1.05 -4.44 -21.29 86.05 105.18 368.74
8.50 -2.16 -6.52 -31.29 87.32 107.24 383.62
8.50 -0.68 -5.51 -56.12 77.92 98.34 583.13
8.67 -0.66 -6.24 -63.05 78.33 99.07 593.34
8.76 -0.64 -6.64 -66.90 78.56 99.48 599.02
| 23]

[GEOS5 - Anti-Slide Pile (64 bit) | version 5.2024.17.0 | hardware key 12695/ 1 | LAM BIRO | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z

[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
8.93 -1.00 -7.34 -73.60 78.96 100.19 608.89
9.59 -2.41 -10.15 -100.58 80.57 103.07 648.65
9.60 Rock Rock Rock Rock Rock Rock
9.82 Rock Rock Rock Rock Rock Rock
10.71 Rock Rock Rock Rock Rock Rock
11.61 Rock Rock Rock Rock Rock Rock
12.50 Rock Rock Rock Rock Rock Rock

Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kKN/m] [KNm/m]

0.00 0.00 0.00 13.89 1.33 -0.00 0.00
0.50 0.00 0.00 11.84 2.56 -0.85 0.19
0.50 0.00 0.00 11.84 2.56 197.47 0.19
0.63 0.00 0.00 11.33 5.81 196.94 -24.47
1.25 0.00 0.00 8.79 12.56 191.00 -145.91
1.88 0.00 0.00 6.32 20.98 180.89 -262.43
2.50 0.00 0.00 3.99 29.67 165.07 -370.83
3.13 0.00 0.00 1.85 38.36 143.81 -467.64
3.75 0.00 0.00 -0.05 47.05 117.12 -549.46
4.38 0.00 0.00 -1.67 55.74 84.99 -612.90
5.00 0.00 0.00 -2.98 64.44 47.43 -654.56
5.63 0.00 0.00 -3.96 73.13 4.45 -671.06
6.25 0.00 0.00 -4.59 81.82 -43.98 -658.99
6.88 0.00 0.00 -4.88 90.51 -97.83 -614.96
7.00 0.00 0.00 -4.90 92.19 -108.88 -602.45
7.01 0.00 6.63 -4.90 105.09 -110.58 -600.48
7.50 0.00 6.63 -4.86 96.38 -159.66 -534.63
8.13 0.00 6.63 -4.56 84.41 -216.15 -416.79
8.75 0.00 22.49 -4.06 46.36 -263.09 -265.94
9.38 0.00 22.49 -3.41 10.82 -280.88 -94.76
10.00 110.59 110.59 -2.72 -238.32 -173.99 56.56
10.63 110.59 110.59 -2.06 -203.98 -35.66 121.03
11.25 110.59 110.59 -1.45 -154 .14 79.55 105.98
11.88 110.59 110.59 -0.89 64.48 107.10 40.48
12.50 110.59 110.59 -0.36 277.96 0.00 0.00

Maximum values of internal forces acting on the structure

Maximum shear force
Maximum moment

= 282,54 kN/m

Maximum displacement = 13,9 mm
Displacement in the depth of slip surface = 4,9 mm
Maximum internal forces on cross-section

Maximum shear force = 565,08 kN

Maximum moment = 1342,12 kNm

Verification of rock bearing capacity

Max. stress o = 277,96 kPa
Design bearing capacity of rock Ry = 1000,00 kPa

671,06 kKNm/m
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Bearing capacity of rock is SATISFACTORY
Anchors forces

Depth Displacement

No- [m] [mm]

Anchor force

[kN]

1 0,50 11,8

437,64

Verification of rock bearing capacity
Max. stress o 277,96 kPa
Design bearing capacity of rock Ry = 1000,00 kPa

Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure

Terrain settlement 8 = 2,3 mm

Coordinates Settlement
X [m] z [mm]
1 0,00 -6,8
2 1,07 -5,2
3 2,14 -3,9
4 3,21 -2,8
5 4,28 -1,8
6 5,36 -1,0
7 6,43 -0,5
8 7,50 -0,1
9 8,57 0,1
10 9,64 0,2
11 10,71 0,0
12 10,71 0,0

Dimensioning No. 1
Distribution of forces on construction

Disp. min = Disp. max @ Shear force min. | Shear force max | Moment min. | Moment max.
[mm] [mm] [kN/m] [kN/m] [kNm/m] [kNm/m]
0.00 0.84 44.08 -0.00 0.00 -0.00 0.00
0.01 0.83 44.04 -0.01 -0.00 0.00 0.00
0.01 0.83 44.04 -0.01 -0.00 0.00 0.00
0.01 0.83 43.99 -0.02 0.02 -0.00 0.00
0.01 0.83 43.99 -0.02 0.02 -0.00 0.00
0.50 0.78 40.97 -0.85 2.50 -0.99 0.19
0.50 0.78 40.97 2.50 218.47 -0.99 0.19
0.63 0.77 40.20 2.25 218.02 -27.20 -1.28
1.25 -0.20 36.33 -0.19 211.08 -161.74 -1.88
1.50 -0.97 34.82 -0.83 206.35 -213.09 -1.75
1.50 -0.98 34.79 -0.84 206.28 -213.92 -1.75
1.50 -1.00 34.77 -0.85 206.19 -214.74 -1.74
1.88 -2.12 32.51 -1.41 197.50 -289.71 -1.31
2.50 -3.89 28.78 -1.29 177.47 -407.23 -0.40
3.13 -5.44 2518 0.08 150.71 -510.14 0.03
3.75 -6.74 21.74 0.44 119.48 -594.22 -0.20
4.38 -7.73 18.49 1.03 89.70 -655.26 -0.62
5.00 -8.39 15.46 2.43 58.12 -689.06 -1.66
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Disp. min | Disp. max Shear force min. | Shear force max = Moment min. | Moment max.
[mm)] [mm] [kN/m] [kN/m] [kNm/m] [kNm/m]
5.63 -8.70 12.67 -23.67 44.29 -691.40 -3.82
6.25 -8.65 10.13 -84.10 30.46 -658.99 -7.62
6.88 -8.27 7.85 -151.27 16.63 -614.96 -13.55
7.00 -8.15 7.44 -165.05 13.96 -602.45 -14.99
7.00 -8.15 7.44 -165.05 13.96 -602.45 -14.99
7.00 -8.15 7.42 -165.94 13.56 -601.58 -15.09
7.00 -8.15 7.42 -165.94 13.56 -601.58 -15.09
7.01 -8.14 7.38 -166.97 13.35 -600.48 -15.20
7.01 -8.14 7.38 -166.97 13.35 -600.48 -15.20
7.50 -7.58 5.85 -212.52 7.30 -534.63 -19.94
8.13 -6.66 412 -266.22 1.34 -501.29 -22.62
8.75 -5.57 2.65 -307.26 -4.25 -443.28 -21.68
9.38 -4.42 1.40 -322.08 -9.04 -350.24 57.84
10.00 -3.29 0.33 -187.14 -9.10 -235.08 218.97
10.63 -2.27 -0.03 -173.40 45.35 -119.82 246.74
11.25 -1.50 -0.03 -99.81 170.05 -31.25 175.77
11.88 -2.37 -0.03 -9.69 168.58 -3.18 60.94
12.50 -3.24 0.22 -0.00 0.00 -0.00 0.00
Maximum values of internal forces
Maximum displacement = -8,7 mm
Minimum displacement = 441 mm
Maximum bending moment = 250,40 kNm/m
Minimum bending moment = -694,51 kNm/m
Maximum shear force = 323,62 kKN/m
Verification of RC cross section (Pile curtaind =1,00 m, a=2,00 m)
All construction stages are taken into the analysis.
Partial factor on load = 1,00
Verification of cross section in bending:
Reinforcement - 20 pc bars 25,0 mm; cover 80,0 mm
Type of structure (reinforcement ratio) : beam
Reinforcement ratio p = 0,625 % > 0,135 % = Pmin
Load : Mggq = 1389,01 kNm
Bearing capacity : Mrq = 1537,95 kNm
Designed pile reinforcement is SATISFACTORY
Verification of cross section in shear:
Shear reinf. - profile 12,0 mm; spacing 150,0 mm
Agw =2 x754,0 = 1508,0 mm?2
by =0,88m;d=0,80 m
Ultimate shear force: Vrq = 1180,15 kN > 647,25 kN = Vg
Cross-section is SATISFACTORY.
Overall verification: Cross-section is SATISFACTORY
Verification of anchors
Max. Anchor Pull-out res. Pull-out res. e -
Depth . . Verification
Anchor Stage force strength (soil) (grouting)
z[m] F [kN] R¢ [kN] Re [kN] R [kN]
1 5 0,50 483,22 620,00 570,14 740,74 is satisfactory (84,75 %)
1 6 0,50 437,64 620,00 570,14 740,74  is satisfactory (76,76 %)
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Anchor with max. utilization - Nr. 1. (Stage 5; z = 0,50 m)
Utilization is 84,75 %
Anchors bearing capacity is SATISFACTORY
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