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1. PREMESSA 

Il presente annesso, in riferimento alla richiesta di approfondire le problematiche 
relative alla stabilità dei versanti, in particolare riguardo ai tratti che superano frane 
attive (vedi SPC. LA-E-83016 - par. 2.11), raccoglie le sezioni delle verifiche di 
stabilità, i tabulati di calcolo e le indagini in sito effettuate per accertare la fattibilità dei 
microtunnel e della galleria previsti per l’attraversamento delle aree in oggetto. 
In ragione della mole dei dati non si è ritenuto opportuno allegare anche i risultati delle 
prove geotecniche di laboratorio condotte sui campioni prelevati dai sondaggi, che 
sono tuttavia a disposizione presso la società che ha curato la progettazione. 
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2. AREA 28 - ANALISI DI STABILITÀ. 
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3. AREA 29 - ANALISI DI STABILITÀ. 
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4. AREA 31 - ANALISI DI STABILITÀ. 
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5. AREA 32 - ANALISI DI STABILITÀ. 
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6. AREA 33 - ANALISI DI STABILITÀ. 
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7. AREA 33BIS - ANALISI DI STABILITÀ 
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8. TABULATI DI CALCOLO 

Area 28  
 
     

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Right to Left  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: 1  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.032  
    Seismic Load Coefficient (Vertical): -0.016  
      
    Material Properties  
      
    Material: argilliti  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 23 kN/m3  
    Cohesion: 108 kPa  
    Friction Angle: 34 degrees  
    Water Surface: None  
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    Material: accumulo frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 19 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Material: Argilliti alterate  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 21 kN/m3  
    Cohesion: 68 kPa  
    Friction Angle: 26 degrees  
    Water Surface: None  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.372291  
    Center: 198.791, 1083.328  
    Radius: 172.168  
    Left Slip Surface Endpoint: 235.092, 915.031  
    Right Slip Surface Endpoint: 257.626, 921.525  
    Resisting Moment=5157.59 kN-m  
    Driving Moment=13853.7 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4789  
    Number of Invalid Surfaces: 62  
    Error Codes:   
    Error Code -106 reported for 4 surfaces  
    Error Code -109 reported for 3 surfaces  
    Error Code -115 reported for 44 surfaces  
    Error Code -1000 reported for 11 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -106 = Average slice width is less than  
    0.0001 * (maximum horizontal extent of soil region).  
    This limitation is imposed to avoid numerical errors  
    which may result from too many slices, or too  
    small a slip region.  
      
    -109 = Soiltype for slice base not  
    located. This error should occur very rarely,  
    if at all. It may occur if a very low number of  
    slices is combined with certain soil geometries,  
    such that the midpoint of a slice base is  
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    actually outside the soil region,even though  
    the slip surface is wholly within the soil region.  
      
    -115 = Surface too shallow, below the minimum depth.  
      
    -1000 = No valid slip surfaces are generated  
    at a grid center. Unable to draw a surface.  
      
      
    List of All Coordinates  
      
    Search Grid  
       94.554 979.091  
       254.918 979.091  
       254.918 1139.455  
       94.554 1139.455  
      
    Material Boundary  
       40.000 892.000  
       49.391 889.482  
       78.602 889.482  
       123.588 889.482  
       165.068 893.961  
       198.758 900.387  
       243.159 912.266  
       262.438 917.914  
       270.000 924.000  
      
    Material Boundary  
       0.000 874.866  
       16.675 873.892  
       69.644 871.361  
       135.077 871.166  
       194.668 881.293  
       243.000 896.000  
       266.333 904.662  
       285.807 917.709  
       302.945 927.252  
       332.000 940.689  
      
    External Boundary  
       0.000 800.000  
       332.000 800.000  
       332.000 940.689  
       332.000 950.000  
       314.000 945.000  
       300.000 940.000  
       294.000 935.000  
       282.000 930.000  
       276.000 925.000  
       270.000 924.000  
       250.000 920.000  
       235.000 915.000  
       212.000 910.000  
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       192.000 905.000  
       146.000 900.000  
       128.000 895.000  
       40.000 892.000  
       14.000 897.000  
       8.000 896.000  
       0.000 895.000  
       0.000 874.866  
      
    Water Table  
       40.000 892.000  
       128.000 895.000  
       146.000 900.000  
       192.000 905.000  
       212.000 910.000  
       235.000 915.000  
       250.000 920.000  
       270.000 924.000  
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Area 29  
 
     

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Right to Left  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: 1  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.03  
    Seismic Load Coefficient (Vertical): -0.015  
      
    Material Properties  
      
    Material: argilliti e arenarie  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 22 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 25 degrees  
    Water Surface: None  
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    Material: argilliti scagliose  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 20.5 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 21 degrees  
    Water Surface: None  
      
    Material: accumulo di frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 19 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.544205  
    Center: 229.166, 1097.683  
    Radius: 727.506  
    Left Slip Surface Endpoint: 324.120, 376.400  
    Right Slip Surface Endpoint: 410.872, 393.234  
    Resisting Moment=212230 kN-m  
    Driving Moment=389981 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4439  
    Number of Invalid Surfaces: 412  
    Error Codes:   
    Error Code -103 reported for 161 surfaces  
    Error Code -115 reported for 20 surfaces  
    Error Code -1000 reported for 231 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -103 = Two surface / slope intersections,  
    but one or more surface / nonslope external polygon  
    intersections lie between them. This usually occurs  
    when the slip surface extends past the bottom of the  
    soil region, but may also occur on a benched  
    slope model with two sets of Slope Limits.  
      
    -115 = Surface too shallow, below the minimum depth.  
      
    -1000 = No valid slip surfaces are generated  
    at a grid center. Unable to draw a surface.  
      
      



PROGETTISTA 
 

COMMESSA 

P66990 
UNITÀ 

000 

LOCALITÀ 
Regione Toscana - Regione Emilia Romagna SPC. LA-E-83025 

 
PROGETTO 

Metanodotto Pontremoli - Cortemaggiore 
Fg. 16 di 60 

Rev. 
0 

 

 

File dati: 000-la-e-83025_r0.doc 
Documento di proprietà Snam Rete Gas. La Società tutelerà i propri diritti in sede civile e penale a termini di legge. 

    List of All Coordinates  
      
    Search Grid  
       39.975 557.137  
       580.521 557.137  
       580.521 1097.683  
       39.975 1097.683  
      
    Material Boundary  
       50.000 338.000  
       99.843 340.621  
       148.901 342.767  
       286.074 360.390  
       344.659 367.534  
       428.010 380.870  
       534.224 392.778  
       591.856 399.446  
       649.488 407.778  
       671.398 413.494  
       700.000 425.000  
      
    Material Boundary  
       0.000 310.000  
       47.450 308.474  
       118.895 311.808  
       284.000 332.000  
       370.855 344.672  
       447.538 355.627  
       541.845 368.487  
       621.862 378.965  
       724.266 396.112  
       781.898 403.733  
       803.331 405.638  
       812.000 408.000  
      
    External Boundary  
       0.000 250.000  
       812.000 250.000  
       812.000 408.000  
       812.000 440.000  
       784.000 435.000  
       736.000 430.000  
       700.000 425.000  
       645.000 420.000  
       610.000 415.000  
       580.000 410.000  
       525.000 405.000  
       480.000 400.000  
       425.000 395.000  
       385.000 390.000  
       345.000 380.000  
       316.000 375.000  
       232.000 368.000  
       190.000 360.000  
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       142.000 355.000  
       120.000 350.000  
       50.000 338.000  
       30.000 338.000  
       8.000 342.000  
       0.000 350.000  
       0.000 310.000  
      
    Water Table  
       50.000 338.000  
       120.000 350.000  
       142.000 355.000  
       190.000 360.000  
       232.000 368.000  
       316.000 375.000  
       345.000 380.000  
       385.000 390.000  
       425.000 395.000  
       480.000 400.000  
       525.000 405.000  
       580.000 410.000  
       610.000 415.000  
       645.000 420.000  
       700.000 425.000  
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Area 31 
 

     

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Left to Right  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: 1  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.038  
    Seismic Load Coefficient (Vertical): -0.019  
      
    Material Properties  
      
    Material: brecce argillose  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 23 kN/m3  
    Cohesion: 160 kPa  
    Friction Angle: 20 degrees  
    Water Surface: None  
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    Material: accumulo frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 20 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: Water Table  
    Hu value: automatically calculated  
      
    Material: coltre detritica  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 20 kN/m3  
    Cohesion: 5 kPa  
    Friction Angle: 20 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.401059  
    Center: 250.186, 901.277  
    Radius: 478.181  
    Left Slip Surface Endpoint: 60.585, 462.291  
    Right Slip Surface Endpoint: 151.409, 433.409  
    Resisting Moment=113053 kN-m  
    Driving Moment=281887 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4499  
    Number of Invalid Surfaces: 352  
    Error Codes:   
    Error Code -103 reported for 352 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -103 = Two surface / slope intersections,  
    but one or more surface / nonslope external polygon  
    intersections lie between them. This usually occurs  
    when the slip surface extends past the bottom of the  
    soil region, but may also occur on a benched  
    slope model with two sets of Slope Limits.  
      
      
    List of All Coordinates  
      
    Search Grid  
       210.945 548.104  
       603.360 548.104  
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       603.360 940.519  
       210.945 940.519  
      
    Material Boundary  
       60.313 462.388  
       104.490 437.693  
       144.899 422.113  
       196.019 404.100  
       256.389 386.573  
       314.324 371.968  
       364.957 359.309  
       443.827 343.243  
       509.066 331.559  
       553.369 325.230  
       583.068 323.283  
       658.043 320.848  
       682.463 321.606  
       691.830 322.405  
       700.555 323.149  
      
    Material Boundary  
       691.830 322.405  
       713.705 322.053  
       723.990 322.629  
       747.444 325.417  
       773.878 328.205  
       793.968 333.876  
       814.154 340.124  
       830.000 348.775  
      
    External Boundary  
       0.000 250.000  
       830.000 250.000  
       830.000 348.775  
       830.000 350.000  
       810.000 340.000  
       775.000 330.000  
       720.000 325.000  
       712.244 323.051  
       700.555 323.149  
       695.000 325.000  
       660.000 330.000  
       640.000 335.000  
       615.000 340.000  
       580.000 345.000  
       525.000 350.000  
       380.000 375.000  
       275.000 400.000  
       180.000 425.000  
       95.000 450.000  
       60.313 462.388  
       25.000 475.000  
       0.000 480.000  
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    Water Table  
       60.313 462.388  
       95.000 450.000  
       180.000 425.000  
       275.000 400.000  
       380.000 375.000  
       525.000 350.000  
       580.000 345.000  
       615.000 340.000  
       640.000 335.000  
       660.000 330.000  
       695.000 325.000  
       720.000 325.000  
       775.000 330.000  
       810.000 340.000  
       830.000 350.000  
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Area 32 
 

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Right to Left  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: 1  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.038  
    Seismic Load Coefficient (Vertical): -0.019  
      
    Material Properties  
      
    Material: brecce argillitiche  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 23 kN/m3  
    Cohesion: 160 kPa  
    Friction Angle: 20 degrees  
    Water Surface: None  
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    Material: accumulo frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 19 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Material: coltte detritica  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 20 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 20 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.387651  
    Center: 554.835, 1195.799  
    Radius: 789.429  
    Left Slip Surface Endpoint: 701.255, 420.067  
    Right Slip Surface Endpoint: 820.285, 452.337  
    Resisting Moment=366518 kN-m  
    Driving Moment=945485 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4690  
    Number of Invalid Surfaces: 161  
    Error Codes:   
    Error Code -103 reported for 150 surfaces  
    Error Code -115 reported for 11 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -103 = Two surface / slope intersections,  
    but one or more surface / nonslope external polygon  
    intersections lie between them. This usually occurs  
    when the slip surface extends past the bottom of the  
    soil region, but may also occur on a benched  
    slope model with two sets of Slope Limits.  
      
    -115 = Surface too shallow, below the minimum depth.  
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    List of All Coordinates  
      
    Search Grid  
       213.651 627.160  
       782.290 627.160  
       782.290 1195.799  
       213.651 1195.799  
      
    Material Boundary  
       156.195 317.981  
       285.296 320.339  
       371.364 333.308  
       453.305 349.814  
       566.489 373.984  
       661.399 395.795  
       812.902 434.702  
       933.750 466.536  
       963.225 481.273  
       980.000 500.000  
      
    Material Boundary  
       45.000 340.000  
       48.489 333.729  
       74.815 325.018  
       100.463 318.437  
       156.195 317.981  
       133.419 322.062  
      
    External Boundary  
       45.000 220.000  
       1050.000 220.000  
       1050.000 520.000  
       980.000 500.000  
       920.000 475.000  
       810.000 450.000  
       720.000 425.000  
       625.000 400.000  
       515.000 375.000  
       380.000 350.000  
       325.000 345.000  
       300.000 340.000  
       255.000 335.000  
       200.000 330.000  
       133.419 322.062  
       101.392 322.062  
       70.000 330.000  
       50.000 335.000  
       45.000 340.000  
      
    Water Table  
       45.000 340.000  
       50.000 335.000  
       70.000 330.000  
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       200.000 330.000  
       255.000 335.000  
       300.000 340.000  
       325.000 345.000  
       380.000 350.000  
       515.000 375.000  
       625.000 400.000  
       720.000 425.000  
       810.000 450.000  
       920.000 475.000  
       980.000 500.000  
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Area 33 
 

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Left to Right  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: 1  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.038  
    Seismic Load Coefficient (Vertical): -0.019  
      
    Material Properties  
      
    Material: argilliti  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 21 kN/m3  
    Cohesion: 20 kPa  
    Friction Angle: 26 degrees  
    Water Surface: None  
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    Material: accumulo frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 20 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: Water Table  
    Custom Hu value: 1  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.409298  
    Center: 674.569, 881.729  
    Radius: 510.539  
    Left Slip Surface Endpoint: 507.420, 399.328  
    Right Slip Surface Endpoint: 568.967, 382.231  
    Resisting Moment=53107 kN-m  
    Driving Moment=129751 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4535  
    Number of Invalid Surfaces: 316  
    Error Codes:   
    Error Code -103 reported for 254 surfaces  
    Error Code -106 reported for 8 surfaces  
    Error Code -107 reported for 20 surfaces  
    Error Code -115 reported for 34 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -103 = Two surface / slope intersections,  
    but one or more surface / nonslope external polygon  
    intersections lie between them. This usually occurs  
    when the slip surface extends past the bottom of the  
    soil region, but may also occur on a benched  
    slope model with two sets of Slope Limits.  
      
    -106 = Average slice width is less than  
    0.0001 * (maximum horizontal extent of soil region).  
    This limitation is imposed to avoid numerical errors  
    which may result from too many slices, or too  
    small a slip region.  
      
    -107 = Total driving moment or  
    total driving force is negative. This will occur  
    if the wrong failure direction is specified,  
    or if high external or anchor loads are applied  
    against the failure direction.  
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    -115 = Surface too shallow, below the minimum depth.  
      
      
    List of All Coordinates  
      
    Search Grid  
       209.314 579.314  
       674.569 579.314  
       674.569 1044.569  
       209.314 1044.569  
      
    Material Boundary  
       110.000 465.000  
       120.197 453.713  
       150.065 439.002  
       213.368 427.857  
       268.200 418.941  
       348.889 406.459  
       479.507 387.290  
       548.159 377.482  
       595.000 375.000  
      
    External Boundary  
       0.000 300.000  
       760.000 300.000  
       760.000 375.000  
       660.000 365.000  
       595.000 375.000  
       505.000 400.000  
       350.000 425.000  
       255.000 445.000  
       210.000 450.000  
       185.000 450.000  
       140.000 455.000  
       110.000 465.000  
       105.000 470.000  
       80.000 475.000  
       0.000 485.000  
      
    Water Table  
       110.000 465.000  
       140.000 455.000  
       185.000 450.000  
       210.000 450.000  
       255.000 445.000  
       350.000 425.000  
       505.000 400.000  
       595.000 375.000  
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Area 33bis 
 

    Slide Analysis Information  
    Project Settings  
      
    Project Title: SLIDE - An Interactive Slope Stability Program  
    Failure Direction: Right to Left  
    Units of Measurement: SI Units  
    Pore Fluid Unit Weight: 9.81 kN/m3  
    Groundwater Method: Water Surfaces  
    Data Output: Standard  
    Calculate Excess Pore Pressure: Off  
    Allow Ru with Water Surfaces or Grids: Off  
    Random Numbers: Pseudo-random Seed  
    Random Number Seed: 10116  
    Random Number Generation Method: Park and Miller v.3  
      
    Analysis Methods  
      
    Analysis Methods used:   
    Bishop simplified  
      
    Number of slices: 25  
    Tolerance: 0.005  
    Maximum number of iterations: 50  
      
    Surface Options  
      
    Surface Type: Circular  
    Search Method: Grid Search  
    Radius increment: 10  
    Composite Surfaces: Disabled  
    Reverse Curvature: Create Tension Crack  
    Minimum Elevation: Not Defined  
    Minimum Depth: Not Defined  
      
    Loading  
      
    Seismic Load Coefficient (Horizontal): 0.038  
    Seismic Load Coefficient (Vertical): -0.019  
      
    Material Properties  
      
    Material: argilliti e arenarie  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 21 kN/m3  
    Cohesion: 200 kPa  
    Friction Angle: 25 degrees  
    Water Surface: None  
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    Material: accumulo di frana  
    Strength Type: Mohr-Coulomb  
    Unit Weight: 19 kN/m3  
    Cohesion: 0 kPa  
    Friction Angle: 16 degrees  
    Water Surface: None  
      
    Global Minimums  
      
    Method: bishop simplified  
    FS: 0.806926  
    Center: 478.939, 1396.919  
    Radius: 955.185  
    Left Slip Surface Endpoint: 739.190, 477.872  
    Right Slip Surface Endpoint: 788.298, 493.218  
    Resisting Moment=57133.9 kN-m  
    Driving Moment=70804.4 kN-m  
      
    Valid / Invalid Surfaces  
      
    Method: bishop simplified  
    Number of Valid Surfaces: 4564  
    Number of Invalid Surfaces: 287  
    Error Codes:   
    Error Code -103 reported for 178 surfaces  
    Error Code -106 reported for 29 surfaces  
    Error Code -107 reported for 14 surfaces  
    Error Code -1000 reported for 66 surfaces  
      
    Error Codes  
      
    The following errors were encountered during the computation:  
      
    -103 = Two surface / slope intersections,  
    but one or more surface / nonslope external polygon  
    intersections lie between them. This usually occurs  
    when the slip surface extends past the bottom of the  
    soil region, but may also occur on a benched  
    slope model with two sets of Slope Limits.  
      
    -106 = Average slice width is less than  
    0.0001 * (maximum horizontal extent of soil region).  
    This limitation is imposed to avoid numerical errors  
    which may result from too many slices, or too  
    small a slip region.  
      
    -107 = Total driving moment or  
    total driving force is negative. This will occur  
    if the wrong failure direction is specified,  
    or if high external or anchor loads are applied  
    against the failure direction.  
      
    -1000 = No valid slip surfaces are generated  
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    at a grid center. Unable to draw a surface.  
      
      
    List of All Coordinates  
      
    Search Grid  
       -57.272 707.504  
       708.744 707.504  
       708.744 1473.520  
       -57.272 1473.520  
      
    Material Boundary  
       225.000 390.000  
       280.899 388.454  
       355.546 394.378  
       451.520 407.411  
       613.848 429.332  
       759.587 458.953  
       836.604 481.466  
       882.814 499.832  
       911.844 514.051  
       930.000 525.000  
      
    External Boundary  
       40.000 300.000  
       1050.000 300.000  
       1050.000 550.000  
       930.000 525.000  
       810.000 500.000  
       730.000 475.000  
       590.000 450.000  
       450.000 435.000  
       385.000 425.000  
       300.000 405.000  
       225.000 390.000  
       180.000 390.000  
       145.000 395.000  
       100.000 390.000  
       90.000 385.000  
       70.000 380.000  
       40.000 375.000  
      
    Water Table  
       225.000 390.000  
       300.000 405.000  
       385.000 425.000  
       450.000 435.000  
       590.000 450.000  
       730.000 475.000  
       810.000 500.000  
       930.000 525.000  
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APPENDICE 1 

AREA 28 - M. CORNALE 
INDAGINI IN SITO 
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Ubicazione Sondaggi 
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Carta geologica 

 

Legenda: 

  Deposito di frana attiva 

 Deposito di frana quiescente 

   Argille a Palombini 

 Complesso di Casanova 

 Flysch di M. Cassio 

 Arenarie di Scabiazza 
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Stratigrafia sondaggio S23 
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Stratigrafia sondaggio S23 
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Stratigrafia sondaggio S23 
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Stratigrafia sondaggio S23 
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Stratigrafia sondaggio S24 
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Stratigrafia sondaggio S24 
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Stratigrafia sondaggio S24 
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