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ANEXO B: ENSAYO DE COMPRESION UNIAXIAL



UNIVERSIDAD NACIONAL DEL ALTIPLANO PUNO
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS

FECHA: | Muestra: 11

PROYECTO: ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO
MEDIANTE EL METODO DE ELEMENTOS FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y

PROPUESTA DE ESTABILIZACION - PUNO, 2023

ENSAYO DE COMPRESION SIMPLE

)
£ = _
= 3 . =

(%] .. wl —_ —_
s € 2 P a = S
=lelz|ElElelel 2l 2|5 22| < |22
sls| 2| 5| E S = £ Z z 2 Q| 9

o o — - [ o =} o o

% % w w w w = [a] = = o < i i

s s s s z z e Q Z 2 < Q =) =)

a a a a a a S & = S & S a 2

11-M1] 5.500] 5.500] 5.500]| 5.500| 5.500| 5.500| 12.548| 792.17| 23.76 | 298.119| 2.3 8460 |356.1|34.92
11-M2] 5.496| 5.498| 5.498| 5.498| 5.498| 5.498| 13.362| 837.09| 23.74 | 317.189| 2.4 8140 |342.9(33.63
11-M3] 5.500] 5.502]| 5.500| 5.500| 5.500| 5.498| 13.192| 828.98| 23.76 | 313.419| 2.4 9400 |395.7(38.80
NUMERO DE RESULTADOS 3
VALOR MAXIMO 38.80
VALOR MiNIMO 33.63
MEDIANA 34.92
VALOR PROMEDIO 35.78

DESVIACION ESTANDAR 2.69

COEFICIENTE DE VARIACION 7.52




UNIVERSIDAD NACIONAL DEL ALTIPLANO PUNO
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS

FECHA: | 27/10/2023 Muestra: 12
PROYECTO: ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL
METODO DE ELEMENTOS FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE
ESTABILIZACION - PUNO, 2023

ENSAYO DE COMPRESION SIMPLE

MUESTRA:
PESO DE LA MUESTRA (gr):

LONGITUD (cm):
VOLUMEN (cm3):
CARGA (kg)
ESFUERZO (kg/cm2)
ESFUERZO (Mpa)

D1 INF (cm)
D2 INF (cm)
AREA (cm2):

~

I2-M1| 5.500| 5.500] 5.500| 5.500( 5.498]| 5.498| 13.198| 775.75| 23.75 | 313.486

D1 SUP (cm)
D2 SUP (cm)
D1 MED (cm)
D2 MED (cm)

5580 234.9 23.04

12-M2] 5.498( 5.496| 5.498( 5.498| 5.500| 5.498| 12.932| 803.58| 23.74 | 307.019 9320 392.6 38.50

NININ 4
21N [ RELACION L/D

I2-M3| 5.500] 5.500] 5.500| 5.500 5.500] 5.500| 13.196] 813.40| 23.76 | 313.514 8270 348.1 34.14

NUMERO DE RESULTADOS 3
VALOR MAXIMO 38.50
VALOR MiNIMO 23.04

MEDIANA 34.14
VALOR PROMEDIO 31.89
DESVIACION ESTANDAR 7.97

COEFICIENTE DE VARIACION 24.99




UNIVERSIDAD NACIONAL DEL ALTIPLANO PUNO
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS

FECHA: | 27/10/2023 | Muestra: 13
PROYECTO: ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE
EL METODO DE ELEMENTOS FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE
ESTABILIZACION - PUNO, 2023

ENSAYO DE COMPRESION SIMPLE

MUESTRA:
PESO DE LA MUESTRA (gr):

D1 SUP (cm)

D2 SUP (cm)

D1 MED (cm)

D2 MED (cm)

D1 INF (cm)

D2 INF (cm)
LONGITUD (cm):
AREA (cm2):
VOLUMEN (cm3):
CARGA (kg)
ESFUERZO (kg/cm2)
ESFUERZO (Mpa)

13-M1 | 5.498] 5.500| 5.500( 5.498| 5.500| 5.500| 11.522| 705.800| 23.75 | 273.677 5550 | 233.7 | 22.91

I3-M2 | 5.500{ 5.498| 5.500| 5.500] 5.500( 5.500| 11.962| 729.350| 23.76 | 284.162 7310 | 307.7 | 30.18

NININ A
NIN™ RELACION L/D

5620 | 241.0 23.64

I3-M3 ] 5.500| 5.498| 5.498| 5.498] 5.500( 5.198| 11.660| 714.510| 23.32 | 271.875

NUMERO DE RESULTADOS 3
VALOR MAXIMO 30.18
VALOR MiNIMO 22,91

MEDIANA 23.64
VALOR PROMEDIO 25.58
DESVIACION ESTANDAR 4.00

COEFICIENTE DE VARIACION 15.64




ANEXO B’: ENSAYO DE PROPIEDADES FiSICAS



UNIVERSIDAD NACIONAL DEL ALTIPLANO PUNO
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS

FECHA: | 10/10/2023 |

PROYECTO: ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE
EL METODO DE ELEMENTOS FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE

ESTABILIZACION - PUNO, 2023

ENSAYO DE PROPIEDADES FISICAS DE LA ROCA

<
[a)
<
< 5
< o = X
2 : ? g 2 g
$ = o < S 3 :
= = P =] g Q 9 =
4 < 3 I3 ©
Q < [a) N -4 7
g g G < < > 3 3 S
4 ~ Q = w w =
= 4 o a w < = =) )
3 = s 2 < < < < 3
| < =) a o o (v} o =
< < < S e 2 = = %
(&) (&) x b1
8 S o 2 ! ! & & = 2
o o o w w w 0 " - =
. S =t < o o o a o 2 z
< w w w Fre 2 2 < < g‘ he)
& > > > s ) ) 2 g @ 2
4 b b b 5 @ @ > > o S
2 < < < o g g = = 5 a
= = = = > o o [C] [C] a <
P-1 226.55 226.72 140 0.086723 | 2612.33 2614.29 2.57 2.57 0.00 0.07
P-2 204.04 206.11 124 0.0802 2544.13 | 2569.94 2.50 2.53 0.03 1.00
P-3 133.21 135.77 79 0.054319 | 2452.38 2499.51 241 2.46 0.05 1.89
P-4 175.04 175.39 102 0.073186 | 2391.70 | 2396.48 2.35 2.36 0.005 0.20
P-5 167.41 168.17 100 0.067545 | 2478.49 2489.74 2.44 2.45 0.01 0.45




ANEXO C: ENSAYO DE TILT TEST



UNIVERSIDAD NACIONAL DEL ALTIPLANO PUNO
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS

PROYECTO: ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO
QUELLORCO MEDIANTE EL METODO DE ELEMENTOS FINITOS, EQUILIBRIO
LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023

ENSAYO DE TILT TEST

N 8 3
g s 28|35 2
g El®| 8|3 IS
= sls|e| || |&
11-M1 5.5| 12.55| 2.3 42.4| 23.2| 21.4|40.85
11-M2 5.5| 13.36| 2.4 43.5| 23.2| 21.4|41.95
11-M3 5.5| 13.19| 2.4 41.5| 23.2| 21.4|39.95
NUMERO DE RESULTADOS 3
VALOR MAXIMO 41.95
VALOR MiNIMO 39.95
MEDIANA 40.85
VALOR PROMEDIO 40.91
DESVIACION ESTANDAR 1.00
COEFICIENTE DE VARIACION 2.45
12-M1 5.5| 13.2| 2.4 46.8| 21.6| 18.6| 44.02
12-M2 5.5| 12.93| 2.4 44.5| 21.6| 18.6|41.72
12-M3 5.5| 13.2| 2.4 43.2| 22.5| 18.6[39.73
NUMERO DE RESULTADOS 3
VALOR MAXIMO 44.02
VALOR MiNIMO 39.73
MEDIANA 41.72
VALOR PROMEDIO 41.83
DESVIACION ESTANDAR 2.15
COEFICIENTE DE VARIACION 5.13
13-M1 55| 11.52| 2.1| 38.4| 22.2| 202| 366
13-M2 5.5 11.96| 2.2| 43.2] 22.2| 20.2| 41.4
13-M3 5.5] 11.66 2.1 40| 22.2] 20.2| 38.2
NUMERO DE RESULTADOS 3
VALOR MAXIMO 41.40
VALOR MiNIMO 36.60
MEDIANA 38.20
VALOR PROMEDIO 38.73
DESVIACION ESTANDAR 2.44
COEFICIENTE DE VARIACION 6.31




UNIVERSIDAD NACIONAL DEL ALTIPLANO
FACULTAD DE INGENIERIA CIVILY ARQUITECTURA
ESCUELA PROFESIONAL DE INGENIERIA CIVIL
LABORATORIO DE MECANICA DE SUELOS Y MATERIALES

CONSTANCIA DE USO DE EQUIPOS DE LABORATORIO
DE MECANICA DE SUELOS Y MATERIALES

EL QUE SUSCRIBE JEFE DE LABORATORIO DE MECANICA DE
SUELOS Y MATERIALES DE LA FICA

Hace constar:

Que el tesista, Bach. MARCELO JOSE CUENTAS MERCADO, hizo uso de los
equipos del Laboratorio de Mecénica de Suelos y Materiales - FICA, para realizar
los ensayos requeridos para su proyecto de Tesis: "ANALISIS DE ESTABILIDAD
DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL METODO DE
ELEMENTOS FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA
DE ESTABILIZACION - PUNO, 2023". Conducente a la obtencién del Titulo
profesional de Ingeniero Civil.

Los ensayos que realizaron son los siguientes:

ENSAYOS DE LABORATORIO REALIZADOS

iTEM ENSAYOS NORMA U.M. | CANTI
DAD

01 | Densidad por reemplazo de agua en ASTM D-5030 Und. |* 01
Suelos Granulares (Mat. >3")

02 Propiedades Fisicas de Roca (humedad| ASTMD-6473 Und. 03
densidad, porosidad, absorcién).

03 Ensayo de Resistencia a la Compresién| ASTM D-2938 Und. 03
Inconfinada de Niicleo de Roca (min 3
niicleos perforados).

04 Ensayo Tilt Test de rocas en ISMR Und. 03
Laboratorio.

Los resultados obtenidos, de los ensayos, no son responsabilidad del Laboratorio de
Mecdnica de Suelos y Materiales.

Se le expide la presente constancia a solicitud escrita del interesado, para adjuntar
en su proyecto de Tesis.

Puno, C. U. 06 de diciembre del 2023.

C\ON AL ™,

de Suelos y | » phas-e A\
M. SO \ o

p) A
5

Escaneado con CamScanner


https://v3.camscanner.com/user/download

ANEXO D: CRITERIO DE RESISTENCIA DEL MACIZO
ROCOSO
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Analysis of Rock/Soil Strength using RocData

Hoek-Brown Classification
intact uniaxial comp. strength (sigci) = 31.89 MPa
GSI=43 mi=12 Disturbance factor = 1
intact modulus (Ei) = 410000 MPa

Hoek-Brown Criterion
mb =0.205 s=0.0001 a=0.509

Mohr-Coulomb Fit
cohesion = 0.250 MPa friction angle = 26.31 deg

Rock Mass Parameters
tensile strength = -0.012 MPa
uniaxial compressive strength = 0.253 MPa
global strength = 1.828 MPa
modulus of deformation = 18799.73 MPa
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ANEXO E: ANALISIS ESTEREOGRAFICO



| Symbol  Feature |

o pole Vectars |
Color Density

000 - 240
240 - 480
480 - 720
720 - 9.60
960 - 12.00

1200 - 1440

1440 - 16.80

1680 - 19.20

1920 - 2160
2160 - 24.00
Contour Data | Pole Vectors

Maximum Density | 23.88%
Contour Distribution | Fisher

Counting Cirdle Size | 1.0%

Kinematic Analysis | Planar Sliding
Slope Dip | 43

Slope Dip Direction | 180
Friction Angle | 30°
Lateral Limits | 20°

Weighted Results| Critical | Total | %
Planar Sliding (Al)| 4 156 | 2.48%
Planar Sliding (Set 1)] 4 137 [ 282%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 156 (61 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Angle

[ symbol _Feature |

T roeveass |
Color ity
o0 - 2%
P
0 o
720 - as
60 - 1200
0o - 140
proi
1% - 120

1920 - 2160
2160 - 2400
‘Contour Data | Pole Vectors

Maximum Density | 2388%
Contour Distribution | Fisher

Counting Girdle Size | 1.0%

Kinematic Analysis [ Flexural Toppling
Slope Dip | 43
slope Dip Direction | 180
Friction Angle | 40°
Lateral Limits | 20°

Weighted Remts] Crtieal | Total | 7%
Fleural Topping ()] 0| 156 | 0.00%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 156 (61 Entries)
Terzaghi Weighting | Minmum Bas Angle 15°

Hemisphere | Lover
Projection | Equal Angle

FALLA POR VUELCO FLEXURAL

[ symbol Feature

o
6" ot veanecion
Color Density Concentrations
e
o

Contour Data | Pole Vectors

Maximum Density | 2388%

Contour Distribution | Fisher

Counting Cirde size | 1.0%

Kinematic Analysis | Wedge Siding

Slope Dip | 43

Slope Dip Direction | 180

Friction Angle | 40°

Weighted Results| Critial | Total | %

Wedgesliding] 62| 118% | 0.52%

Plot Mode | Pole Vectors

Vector Count (Weighted) | 156 (61 Entries)

‘Terzaghi Weighting | Minimum

Bias Angle 15°

Intersection Mode | Grid Data Planes

Intersections Count (Weighted) | 11835

Hemisphere | Lower

Projection | Equal Angle

FALLA POR CUNA

Symbol  Feature

o Pole Vectors
o Critical Intersection
Color Density Concentrations
000 - 240
240 - 480
480 - 7.0
720 - 9.60
960 - 12.00
1200 - 1440
1440 - 1680
1680 - 1920
1920 - 2160
2160 - 2400
Contour Data | Pole Vectors
Maximum Density | 23.88%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Direct Toppling

slope Dip | 43

Slope Dip Direction | 180

Friction Angle | 40°

Lateral Limits | 20°

Weighted Results| Critical | Total | %
Direct Toppling ( 14 | 1183% | 0.12%
Oblique Toppling (Intersection)| 44 | 11836 | 0.38%
Base Plane (Al)| 11 156 | 7.00%
Base Plane (Set1)| 11 137 | 7.95%
Plot Mode | Pole Vectors
Vector Count 156 (61 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
ion Mode | Grid Data Planes
Intersections Count (Weighted) | 11836
Hemisphere | Lower
Projection | Equal Angle

FALLA POR VUELCO DIRECTO

ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL METODO DE ELEMENTOS
FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023

ANALISIS DE ESTABILIDAD CINEMATICO

TALUD: S-01

BACHILLER: MARCELO JOSE CUENTAS MERCADO

FECHA: DICIEMBRE 2023




[ symbol Feature |
| o Polevectors |
Color Density Concentrations
0.00 - 240
240 - 480
480 - 720
720 - 960
960 - 1200
1200 - 14.40
1440 - 16.80
16.80 - 19.20
1920 - 21.60

Contour Data | Pole Vectors
Maximum Density | 23.88%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Planar Siding
Slope Dip | 43
Slope Dip Direction | 130
Friction Angle | 40°
Lateral Limits | 20°
Weighted Results | Critical | Total | %
Planar Sliding (AI)] 0| 156 | 0.00%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 156 (61 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Angle

S FALLA PLANAR

[ symbol  Feature |
o Polevedors |
Color Density Concentrations

000 - 240
240 - 480
480 - 7.2
720 - 9.60
960 - 12.00
1200 - 14.40
1440 - 16.80
16.80 - 19.20

1920 - 21.60
2160 - 24.00
Contour Data | Pole Vectors
Maximum Density | 23.88%
Contour Distribution | Fisher
Counting Circle size | 1.0%

Kinematic Analysis | Flexural Toppling
Slope Dip | 43
30
0°
Lateral Limits | 20°
Weighted Results| Critical | Total | o
Flexural Toppling ()| 0 | 156 | 0.00%

Slope Dip Direction

I

Friction Angle

Plot Mode | Pole Vectors
Vector Count (Weighted) | 156 (61 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Angle

FALLA POR VUELCO FLEXURAL

Symbol _ Feature

° Pole Vectors
s Critical Intersection
Color Density Concentrations
000 - 240
240 - 480
480 - 720
720 - 960
960 - 1200
200 - 1440
1440 - 1680
1680 - 1920
- 2160

19.20
2160 - 2400

Contour Data | Pole Vectors

Maximum Density | 23.88%

Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Wedge Sliding

Slope Dip | 43

Slope Dip Direction | 130

Friction Angle | 40°

Weighted Results| Critical | Total | o

Wedge Sliding| 60| 11836 | 0.51%

Plot Mode | Pole Vectors

Vector Count (Weighted) | 156 (61 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Intersections Count (Weighted) | 11836

Hemisphere | Lower

Projection | Equal Angle

FALLA POR CUNA

Symbol  Feature

° Pole Vectors

s Critical Intersection

Color Density Concentrations
000 - 240
240 - 480
480 - 720
720 - 9.60
9.60 - 12.00
1200 - 14.40
1440 - 16.80
16.80 - 19.20
19.20 - 21.60

Contour Data | Pole Vectors

Maximum Density | 23.85%

Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Direct Toppling

slope Dip | 43

Slope Dip Direction | 130

Friction Angle | 40°

Lateral Limits | 20°

‘Weighted Results | Critical | Total %
Direct Toppling (] [ 1183 | 0.00%
Oblique Toppling (Intersection)| 951 11836 | 8.04%
Base Plane (All)| 7 156 | 4.52%
Base Plane (et 1)| 7 137 | 5.13%

Plot Mode | Pole Vectors

Vector Count (Weighted) | 156 (61 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Intersections Count (Weighted) | 11836

Hemisphere | Lower

Projection | Equal Angle

FALLA POR VUELCO DIRECTO

ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL METODO DE ELEMENTOS
FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023

ANALISIS DE ESTABILIDAD CINEMATICO

TALUD: S-02

BACHILLER: MARCELO JOSE CUENTAS MERCADO

FECHA: DICIEMBRE 2023




[ symbol Feature | [ symbol Feature |

S R | S om v
“Color Density Concentrations 8 Onalinidin

00 - 240 Color Density Concentrations
2490 - 480 00 - 240
4 - 720 o) = sagy
720 - 960 i - 720
980 - 1200 70 - 90
120 - 1440 o8 - 100
10 - 1680 1200 - 1440
1680 - 1920 a0 = 65
180 - 2160 1680 - 1920
e - 2400

1920 - 2160
260 - 2400

‘Contour Data | Pole Vectors

Contour Data | Pole Vectors
Maximum Density | 23.40%

Contour Dists Fisher

Counting Cirde size | 1.0%

Maximum Density | 23.40%
Contour Distribution | Fisher

1.0%

Kinematic Analysis | Planar Slidng
Slope Dip | 33
Slope Dip Direction | 9
Friction Angle | 41°
Lateral Limits | 20°
Weighted Results| Critical | Total | %
Planarsidng (A)| 0 | 119 | 0.00%

Kinematic Analysis | Wedge Slidng
Stope Dip | 33
Slope Dip Direction | 96
Friction Angle | 41°
Weighted Results| Critical | Total | %%
Wedgesiding| 0| 6892 | 0.00%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 119 (67 Entries)

Plot Mode | Pole Vectors
Vector Count (Weighted) | 119 (67 Entries)

Terzaghi Weighting | Minimum ias Angle 15°
Mode | Grid Data Planes
Intersections Count (Weighted) | 6892

Terzaghi Weighting | Minimum gias Angle 15°
Hemisphere | Lower
Projection | Equal Area

®

Hemisphere | Lower
Projection | Equal Area

FALLA PLANAR ’ FALLA POR CUNA

[ symbol Feature | [ symbol Feature |

T i | T
“Color Density Concentrations £ owelinesdEn

00 - 240 Color Density Concentrations
2490 - 480 [
4 - 720 s = samn
720 - 960 4 - 720
980 - 1200 70 - 960
120 - 1440 o8 - 1200
10 - 1680 20 - 1440
1680 - 1920 a0 = nes
190 - 2160 168 - 1920
e - 2400

Contour Data | Pole Vectors
Maximum Density | 23.40%
Contour Distribution | Fisher

1920 - 2160
260 - 2400
‘Contour Data | Pole Vectors

Maximum Density | 23.40%
Contour Distribution | Fisher

1.0%

Kinematic Analysis | Flexural Toppling Counting Cirde Size | 1.0%

Slope Dip | 33 Kinematic Analysis | Direct Toppling
Slope Dip Direction | 96 Slope Dip | 33
Friction Angle | 41° ‘Slope Dip Direction | 9

Lateral Limits | 20° Friction Angle | 41°
Waighted Resuls| Grical | Tom | Lateral Limits | 20

Flexurdl Toppling ()] 0| 119 | 0.00% Weighted Results| Critical | Total %
Plot Mode | Pole Vectors Direct Toppling (Intersection) | 25| 6892 | 0.36%
Vector Count (Weighted) | 119 (7 Enfries) Oblique Toppling (Intersection)| 207 | 6892 | 4.31%
Terzaghi Weighting | Minimum Bias Angle 15° Base Plne (Al)] 30 | 119 | 2554%
Hemisphere | Lower Base Plane (set1)| 4 19 | 2144%
Projection | Equal Area Base Plane (set3)| 26 47| 5570%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 119 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Intersection Mode | Grid Data Planes
ount (Weighted) | 6892
Hemisphere | Lower
Projection | Equal Area

FALLA POR VUELCO FLEXURAL FALLA POR VUELCO DIRECTO

ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL METODO DE ELEMENTOS
FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023

ANALISIS DE ESTABILIDAD CINEMATICO TALUD: S-03

BACHILLER: MARCELO JOSE CUENTAS MERCADO FECHA: DICIEMBRE 2023




[ symbol Feature | [ symbol Feature |

S v | o
Golor Density Concentrations. U )
0w - 240 Color Density Concentrations
24 - 480 W - 2@
4@ - 720 290 - 480
720 - 050 i@ - 720
960 - 1200 70 - 950
20 - 1440 s@ - 1200
1#A - 1680 20 - 1440
168 - 1920 1gay = 1650
12 - 2160 1680 - 1920
e - 2400

1920 - 2160
Contour Data | Pole Vectors i 260 - 2400
Contour Data | Pole Vectors
Maximum Density | 23.40%
Contour Distribution | Fisher

Counting Cirde Size | 1.0%

Maximum Density | 23.40%
Contour Distribution | Fisher
Counting Girde Size | 1.0%

Kinematic Analysis | Planar Sidng
Slope Dip | 33
Slope Dip Direction | 89
Friction Angle | 41°
Lateral Limits | 20°

Weighted Results| critical | Total | %

Planar Siding ()| 0| 119_| 0.00%

Kinematic Analysis | Wedge Slidng
Slope Dip | 33
‘Slope Dip Diredtion | 89
Friction Angle | 41°

Weighted Results| Gritical | Total | %

Wedge siding| 0| 6892_| 0.00%

Plot Mode [ Pole Vectors
Vector Count (Weighted) | 119 (67 Entries)
‘Terzaghi Weighting | Minimum Bias Angle 15°
Intersection Mode | Grid Data Phnes
Intersections Count (Weighted) | 6892
Hemisphere | Lower
Projection | Equal Area

Plot Mode | Pole Vectors.
Vector Count (Weighted) | 119 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Area

s FALLA POR CUNA

[ symbolFeature | [ symbolFeature |
o Pok Vectors | o Pok Vectors
Color Density Concentrations 8 Ciclitescon
00 - 240 Color Density Concentrations
290 - 480 oW - 240
a0 - 720 24 - 480
2 ; 960 4@ - 720
960 - 1200 T3 - (580
20 - 1440 oo - ow
40 - 1680, 20 - 1440
168 - 1920 1w® = 1580
192 : 2080 168 - 1920
210 - 2400

Contour Data | Pole Vectors
Maximum Density | 23.40%

Contour Distribution | Fisher

Counting Cirde Size | 1.0%

1920 - 2160
260 - 2400

Contour Data | Pole Vectors

Maximum Density | 23.40%
Contour Distribution | Fisher

Counting Cirde Size | 1.0%

Kinematic Analysis | Fiexural Toppling
Slope Dip | 33
Slope Dip Direction | 89
Friction Angle | 41°

Kinematic Analysis | Direct Toppling
Slope Dip | 33
ction | 89

Lateral Limits | 20° Friction Angle | 41°
Weighted Results| Critical | Total | % Lateral Limits | 20°

Fexwra Topplng (A 0| 119 [ o0 Weighted Results| Gritical | Total | _ %%

Plot Mode | Pole Vectors. Direct Toppling (Intersecton)| 0| 6892 | 0.00%

Vector Count (Weighted) | 119 (67 Entries) Oblique Toppling (Intersection)| 318 | 6892 | 4.61%

Terzaghi Weighting | Minimum Bias Angle 15° Base Plane (A)| 30 119 | 2554%

Hemisphere | Lower Base Plane (set 1)| 4 19 | 2144%

Projection | Equal Aea Base Plane (set3)| 26 47| s570%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 119 (67 Entries)
‘Terzaghi Weighting | Minimum Bias Angle 15°
Intersection Mode | Grid Data Planes
Intersections Count (Weighted) | 6892
Hemisphere | Lower
Projection | Equal Area

FALLA POR VUELCO FLEXURAL FALLA POR VUELCO DIRECTO
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BACHILLER: MARCELO JOSE CUENTAS MERCADO FECHA: DICIEMBRE 2023




| symbol  Feature
4 Pole Vectors
Color Density Concentrations
000 - 200
200 - 400
400 - 600
600 - 8.00
800 - 10.00
10.00 - 12.00
1200 - 14.00
1400 - 16.00
16.00 - 18.00
18.00 - 20.00
Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Fisher
Counting Cirde Size | 1.0%

Kinematic Analysis | Planar Sliding

Slope Dip | 34

Slope Dip Direction | 82

Friction Angle | 41°

Lateral Limits | 20°

Weighted Results| Critical | Total | %
Planar Siding (AI)| 0| 104 | 0.00%
[color [ pip__ [ ip Direction | Label
Mean Set Planes
41 61
83 146
77 238
Plot Mode | Pole Vectors
Vector Count (Weighted) | 104 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Area
[ symbol  Feature
° Pole Vectors
Color Density Concentrations
000 - 200
200 - 400
400 - 6.00
600 - 8.0
800 - 10.00
1000 - 12.00
1200 - 14.00
1400 - 16.00
1600 - 18.00
| 18w __-_2000
Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Flexural Toppling

Slope Dip | 34

Slope Dip Direction | 82

Friction Angle | 41°

Lateral Limits | 20°

Weighted Results|

critical | Total | %

Flexural Toppling (Al |

o | 104 [o00%

[color [ pip [ ip Direction [ Label
Mean Set Planes
1w 41 61
2w 83 146
3w 7 238
Plot Mode | Pole Vectors
Vector Count (Weighted) | 104 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Area

FALLA POR VUELCO FLEXURAL

Symbol _ Feature

° Pole Vectors
[ Critical Intersection
Color Density Concentrations
000 - 200
200 - 400
400 - 600
600 - 800
800 - 1000
1000 - 1200
1200 - 1400
1400 - 1600
1600 - 1800
1800 - 2000
Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Wedge Sliding

Slope Dip | 34

Slope Dip Direction | 82

Friction Angle | 41°

Weighted Results| Critical | Total | %

Wedge sliding| 0| 5291 | 0.00%

[color [ pip [ pip Direction | Label

Mean Set Planes

a1 61
83 146
77 238

Plot Mode | Pole Vectors

Vector Count (Weighted) | 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Count (Weighted) | 5291

Hemisphere | Lower

FALLA POR VUELCO DIRECTO

FALLA POR CUNA —
Symbol _ Feature

° Pole Vectors

[ Critical Intersection

Color Density Concentrations
000 - 200
200 - 400
400 - 600
600 - 800
800 - 1000
1000 - 12,00
1200 - 1400
1400 - 1600
1600 - 18.00

Contour Data | Pole Vectors

Maximum Density | 19.68%

Contour Distribution | Fisher

Counting Cirdle Size | 1.0%

Kinematic Analysis | Direct Toppling

Slope Dip | 34

Slope Dip Direction | 82

Friction Angle | 41°

Lateral Limits | 20°

‘Weighted Results| Critical | Total %

Direct Toppling (Intersection)| 62 5201 | 1.16%

Oblique Toppling (Intersection)| 324 5291 6.12%

Base Plane (All)| 20 104 | 19.34%

Base Plane (Set 1)| 15 44 33.55%

[color [ pip___ [ ip Direction | Label

Mean Set Planes
w [ W | a1 61
2w 83 146
3w 77 238

Plot Mode | Pole Vectors

Vector Count (Weighted) | 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Count (Weighted) | 5291

Hemisphere | Lower

ANALISIS DE ESTABILIDAD DE TALUDES EN EL MACIZO ROCOSO QUELLORCO MEDIANTE EL METODO DE ELEMENTOS
FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023
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Symbol  Feature

[ symbol Feature |

° Pole Vectors | 2 Pole Vedors
o Critical Tntersection
Color Density C -
000 - 200 Color Density

200 - 400 000 - 200

400 - 600 200 - 400

600 - 800 400 - 600

800 - 1000 600 - 800
1000 - 1200 800 - 1000
1200 - 1400 1000 - 1200
1400 - 1600 1200 - 1400
1600 - 18.00 1400 - 16.00
1600 - 18.00

Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Planar Sliding
Slope Dip | 34

Kinematic Analysis | Wedge Sliding

Slope Dip Direction | 78 — Siope ip [ 34
Friction Angle | 41° sl upeFD.l cpl -mre:[lu," Zi
— riction Angle | 41°
Lateral Limits | 20°
Weighted Results| Critical | Total | o Welgl‘;:ee: R;s:lu\‘ Crll[;cal ]‘ ;:::: \‘ [, ;/s%
Planar sliding (A)] 0| 104 | 0.00% ige Sliding X
[color [ bip [ pip birection [ Label [color | pip | pip Direction | Label
Mean Set Planes Mean Set Planes
w [l [ a 61 :; 15415
w || 83 146 = e
sw | | 77 238

Plot Mode | Pole Vectors

Plot Mode | Pole Vectors

Vector Count (Wei 104 (67 Entries)

Vector Count (Wei 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15° Terzaghi Weighting | Minimum Bias Angle 15

Mode | Grid Data Planes

Hemisphere | Lower

5291

Projection | Equal Area

Hemisphere | Lower

Projection | Equal Area

FALLA POR CUNA

[ symbol _Feature | Symbol _ Feature

o Pole Vectors |

o Pole Vedtors
Color Density 5 Gritical Intersection
000 - 200 ~
200 - 400 Color Density
400 - 600 000 - 200
600 - 800 200 - 400
800 - 1000 400 - 600
1000 - 1200 600 - 800
1200 - 1400 800 - 1000
1400 - 1600 1000 - 1200
1600 - 18.00 1200 - 1400
I 18.00 - 20.00 1400 - 1600
1600 - 18.00

Contour Data | Pole Vectors

Maximum Density | 19.68% Contour Data | Pole Vectors

Contour Distribution | Fisher Maximum Density | 19.68%

Counting Circle Size | 1.0% Contour Distribution | Fisher

Kinematic Analysis | Flexural Toppling Counting Circle Size | 1.0%

Slope Dip | 34 Kinematic Analysis | Direct Toppling

Slope Dip Direction | 78 slope Dip | 34

Friction Angle | 41° Slope Dip Direction | 78

Lateral Limits | 20°

Friction Angle | 41°

Weighted Results| Critical | Total | % T P
Flewral Toppling ()| 0 | 104 [ 0.00% Weighted Results| Critical | Total %
[ cotor | Dip [ pip pirection [ Label Direct Toppling (Intersection)| 72 5291 | 1.36%
Mean Set Planes Oblique Toppling (Intersection)| 328 5291 | 6.20%
41 61 Base Plane (All)| 20 104 | 19.34%
83 146 Base Plane (Set 1) 15 44 33.55%
77 238

[color | pip [ Dip Direction [ Label

Plot Mode | Pole Vectors
Mean Set Planes

Vector Count (Weighted) | 104 (67 Entries) w W] 1 o1
Terzaghi Weighting | Minimum Bias Angle 15° w | W 83 146
Hemisphere | Lower sw | | 77 238

Projection | Equal Area Plot Mode | Pole Vectors

Vector Count (Wei 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Mode | Grid Data Planes

5291

Hamicnhara | | mwar

FALLA POR VUELCO FLEXURAL FALLA POR VUELCO DIRECTO
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[ symbol  Feature | Symbol  Feature

o ol Vectors | ° Pole Vectors
o Critical Intersection
Color Density
000 - 200 Color Density
200 - 400 000 - 200
400 - 600 200 - 400
600 - 800 400 - 600
800 - 10.00 600 - 800
1000 - 1200 800 - 1000
1200 - 1400 1000 - 1200
1400 - 1600 1200 - 1400
1600 - 1800 1400 - 1600
I 1800 - 2000 1600 - 18.00

| 1800 - 2000

Contour Data | Pole Vectors

Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher

Maximum Density | 19.68%

Counting Circle Size | 1.0% Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Planar Sliding
slope Dip | 30
Slope Dip Direction | 75
Friction Angle | 41°
Lateral Limits | 20°

Kinematic Analysis | Wedge Sliding
Slope Dip | 30

Slope Dip Direction | 75
Friction Angle | 41°

Weighted Results| Critical | Total | o Weighted Results| Critical | Total | %
Planar siiding (A1) 0| 104 | 0.00% Wedge siiding| 0| 5291 | 0.00%
[ cotor | Dip [ vip pirection | Label [ color | Dip [ pip pirection | Label
Mean Set Planes Mean Set Planes
w Wl « 61 41 61
w | W | 83 146 83 146
sw | B 77 238 77 238

Plot Mode | Pole Vectors
Vector Count (Weit 104 (67 Entries)

Plot Mode | Pole Vectors
Vector Count (Weighted) | 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15° Terzaghi Weighting | Minimum Bias Angle 15°

Mode | Grid Data Planes

Hemisphere | Lower

5291

Projection | Equal Area

Hemisphere | Lower

Projection | Equal Area

[ “symbol _Feature | Symbol  Feature

o Pole Vertors | ©  Pole Vectors
Color Density B Critical Intersection
o0 - T Color Density
200 - 4.00
4.00 - 6.00 0.00 - 2.00
6.00 - 8.00 200 - 4.00
8.00 - 10.00 400 - 6.00
10.00 - 12.00 6.00 - 8.00
1200 - 14.00 8.00 - 10.00
1400 - 16.00 1000 - 12.00
16.00 - 18.00 1200 - 14.00
I 1800 - 20.00 :‘;-gg = izgg

Contour Data | Pole Vectors

Maximum Density | 19.68% Contour Data | Pole Vectors

Contour Distribution | Fisher Maximum Density | 19.68%

Counting Circle Size | 1.0% Contour Distribution | Fisher

Kinematic Analysis | Fiexural Toppling Counting Circle Size | 1.0%

slope Dip | 30 Kinematic Analysis | Direct Toppling

Slope Dip Direction | 75 Slope Dip | 30

Friction Angle | 41° Slope Dip Direction | 75

Lateral Limits | 20° Friction Angle | 41°

Weighted Results| Critical | Total | % LateralLimits 207
Flexural Toppling (AH)\ 0 \ 104 \ 0.00% Weighted Results| Critical | Total %
[ color | Dip___| Dip Direction | Label Direct Toppling (Intersection)| 69 5291 | 130%
Mean Set Planes Oblique Toppling (Intersection)| 342 5291 | 6.46%
2 61 Base Plane (All)| 20 104 | 19.34%
83 146 Base Plane (Set 1) 15 44 33.55%
2z . [color [ oip Dip Direction | Label
Plot Mode | Pole Vectors Mean Set Planes
Vector Count i 104 (67 Entries) 1w \ [ ] J e 61
Terzaghi Weighting | Minimum Bias Angle 15° w | W | 83 146
Hemisphere | Lower 3w ‘ - ‘ 77 238

Projection | Equal Area Plot Mode | Pole Vectors

Vector Count (Wei 104 (67 Entries)

S

Terzaghi Weighting | Minimum Bias Angle 15°

Mode | Grid Data Planes

5291

FALLA POR VUELCO FLEXURAL FALLA POR VUELCO DIRECTO
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| Symbol  Feature ]

o Pole Vectors |
Color Density

0.00 - 200
200 - 4.00
400 - 600
6.00 - 8.00
8.00 - 10.00
10.00 - 12.00
12.00 - 14.00
14.00 - 16.00
16.00 - 18.00
1800 - 2000

Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Planar Sliding
Slope Dip | 28
Slope Dip Direction | 50
Friction Angle | 41°
Lateral Limits | 20°

Weighted Results| Critical | Total | 9%
Planar sliding (AI)| 0| 104 | 0.00%
[ cotor | Dip [ vip pirection [ Label
Mean Set Planes
w | Wl | a1 61
w || 83 146
sw | | 77 238

Plot Mode | Pole Vectors
Vector Count (We 104 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Area

S

FALLA PLANAR

[ symbol " Feature |

[ Pole Vectors |
Color Density Concentrations

000 - 200
200 - 4.00
400 - 600
600 - 800
800 - 1000

10.00 - 12.00

1200 - 14.00

14.00 - 16.00

1600 - 18.00
— 1800 - 2000
Contour Data | Pole Vectors
Maximum Density | 19.68%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Flexural Toppling
slope Dip | 28

slope Dip Direction

Friction Angle | 41°

Lateral Limits | 20°

8

Weighted Results| Critical | Total | 06
Flexural Toppling (AI)| 0 | 104 [ 0.00%
[ cotor | Dip [ ip pirection | Label
Mean Set Planes
w | W | a1 61
w | | 83 146
sw | | 77 238

Plot Mode | Pole Vectors
Vector Count (Weighted) | 104 (67 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Area

FALLA POR VUELCO FLEXURAL

Symbol  Feature

° Pole Vectors

[ Critical Intersection

Color Density Concentrations
200 - 4.00
400 - 6.00
6.00 - 800
8.00 - 10.00
10.00 - 12.00
1200 - 14.00
14.00 - 16.00

16.00 18.00
1800 - 2000

Contour Data | Pole Vectors

Maximum Density | 19.68%

Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Wedge Sliding

Slope Dip | 28
Slope Dip Direction | 50
Friction Angle | 41°
Weighted Results| Critical | Total | oo
Wedge sliding| 0| 5291 | 0.00%
[ cotor | Dip [ vip pirection [ Label
Mean Set Planes
w | W | 41 61
w | W 83 146
3w | M| 77 238

Plot Mode | Pole Vectors

Vector Count (Weighted) | 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Mode | Grid Data Planes

5291

Hemisphere | Lower

Projection | Equal Area

Symbol  Feature

° Pole Vectors
s Critical Intersection
Color Density Concentrations
000 - 200
200 - 400
400 - 600
600 - 800
800 - 10.00
1000 - 12,00
1200 - 1400
1400 - 16.00

1600 - 1800
1800 - 2000

Contour Data | Pole Vectors

Maximum Density | 19.68%

Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Direct Toppling

Slope Dip | 28

g

Slope Dip Direction

Friction Angle | 41°

Lateral Limits | 20°

Weighted Results| Critical | Total %

Direct Toppling (Intersection)| 165 | 5291 | 3.12%

Oblique Toppling ( 274 | o1 | sa7%

Base Plane (Al)| 18 104 [ 17.14%

Base Plane (et 1)| 15 44 [ 33.55%

[color [ pip___[ pip birection | Label

Mean Set Planes
w | W a1 61
w | | 83 146
sw | | 77 238

Plot Mode | Pole Vectors

Vector Count (Weighted) | 104 (67 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°
ion Mode | Grid Data Planes

Intersections Count (Weighted) | 5291
i Lower

FALLA POR VUELCO DIRECTO
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FINITOS, EQUILIBRIO LIMITE, PROBABILISTICO Y PROPUESTA DE ESTABILIZACION - PUNO, 2023

ANALISIS DE ESTABILIDAD CINEMATICO

TALUD: S-08

BACHILLER: MARCELO JOSE CUENTAS MERCADO

FECHA: DICIEMBRE 2023




Color Density Concentrations
000 - 150
150 - 3.00
300 - 450
450 - 600
600 - 7.50
7.50 - 9.00
9.00 - 1050
1050 - 1200
1200 - 1350

Contour Data | Pole Vectors
Maximum Density | 14.27%
Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Planar Sliding

Slope Dip | 29
Slope Dip Direction | 23
Friction Angle | 38>
Lateral Limits | 20°
Weighted Results| Critical | Total | %
Planar sliding (A1) 0| 81| 0.00%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 81 (69 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Angle

Color Density
000 - 150
150 - 3.00
300 - 450
45 - 600
600 - 750
7.5 - 9.00
900 - 1050
105 - 1200
1200 - 1350

— BB - 1500

Contour Data | Pole Vectors
Maximum Density | 14.27%
Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Flexural Toppling
Slope Dip | 29
Slope Dip Direction | 23
Friction Angle | 38°
Lateral Limits | 20°
Weighted Results| Critical | Total | %
Flexural Toppling (A 0 | 81 [ 0.00%

Plot Mode | Pole Vectors
Vector Count (Weighted) | 81 (69 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°

Hemisphere | Lower

Projection | Equal Angle

FALLSA POR VUELCO FLEXURAL

[ symbol  Feature

o Critical Intersection

Color Density Concentrations
0.00 = 1.50
1.50 3.00
3.00 4.50
4.50 - 6.00
6.00 7.50
7.50 9.00
9.00 10.50
10.50 = 12.00
12.00 13.50

Contour Data | Pole Vectors

Maximum Density | 14.27%

ontour Distril Fisher

Counting Cirdle Size | 1.0

%

Kinematic Analysis | Wedge Siding

Slope Dip | 29

Slope Dip Direction | 23

Friction Angle | 38°

Weighted Results| Critical | Total | o

Wedge Siding|

0

| 3268 | 0.00%

Plot Mode | Pole Vectors

Vector Count (Weighted) | 81 (69 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Count (Weighted) | 3268

Hemisphere | Lower

Projection | Equal Angle

s FALLA POR CUNA

FALLA POR VUELCO DIRECTO

[ symbol Feature

o Critical Intersection
Color Density Concentrations

000 - 150
150 - 3.00
3.00 450
45 - 600
600 - 750
750 - 900
9.00 1050
10.50 12.00

1200 - 1350

1350 - 1500

Contour Data | Pole Vectors

Maximum Density | 14.27%
Contour Distribution | Fisher

Counting Circle Size | 1.0%

Kinematic Analysis | Direct Toppling

Slope Dip | 29

Slope Dip Direction | 23

Friction Angle | 38°

Lateral Limits | 20°

Weighted Results| Critical | Total | 9%
Direct Toppling (Intersection)| 26 3268 | 0.81%
Oblique Toppling (Intersection)| 222 | 3268 | 6.80%
Base Plane (Al)| 26 81 | 31.50%
Base Plane (Set 1)| 26 28 | 91.60%

Plot Mode | Pole Vectors

Vector Count (Weighted) | 81 (69 Entries)

Terzaghi Weighting | Minimum Bias Angle 15°

Intersection Mode | Grid Data Planes

Intersections Count (Weighted) | 32

68

Hemisphere | Lower

Projection | Equal Angle
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[— 5

Color Density Concentrations
000 - 150
150 - 3.00
300 - 450
450 - 6.00
600 - 7.50
750 - 9.00
9.00 - 1050
1050 - 1200
1200 - 1350

50 15.00

Pole Vectors

Contour Data
Maximum Density | 14.27%

Contour Distribution | Fisher

Counting Cirdle Size | 1.0%

Kinematic Analysis | Planar Sliding

Slope Dip | 27

Slope Dip Direction | 11

Friction Angle | 38°

Lateral Limits | 20°

[ symbol Feature

Weighted Results|[ Critical | Total | %
Planar sliding (W) 0| 81| 0.00%
Plot Mode | Pole Vectors
Vector Count (Weighted) | 81 (69 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Angle
Color Density Concentrations
0.00 - 1.50
150 - 3.00
3.00 - 450
4.50 - 6.00
600 - 750
7.50 - 9.00
9.00 - 10.50
10.50 = 12.00
12.00 - 13.50
Contour Data | Pole Vectors
Maximum Density | 14.27%
Contour Distribution | Fisher
Counting Circle Size | 1.0%

Kinematic Analysis | Flexural Toppling

Slope Dip | 27

Slope Dip Direction | 11

Friction Angle | 38°

Lateral Limits | 20°

Weighted Results| Critical | Total | %

Flexural Toppling (AI)] 0| 81| 0.00%
Plot Mode | Pole Vectors
Vector Count (Weighted) | 81 (69 Ertries)
Terzaghi Weighting | Minimum Bias Angle 15°
Hemisphere | Lower
Projection | Equal Angle

FALLA POR VUELCO FLEXURAL

5 Critical Intersection
Color Density Concentrations
000 - 150
150 3.00
3.00 450
450 6.00
6.00 7550
7.50 9.00
9.00 10.50
1050 12.00
1200 1350
Contour Data | Pole Vectors
Maximum Density | 14.27%
Contour Distribution | Fisher
Counting Cirdle Size | 1.0%
Kinematic Analysis | Wedge Siding
w E Slope Dip | 27
Slope Dip Direction | 11
Friction Angle | 38°
Weighted Results| Critical | Total | o
Wedge sidng| 0| 3268 | 0.00%
Plot Mode | Pole Vectors,
Vector Count (Weighted) | 81 (69 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Intersection Mode | Grid Data Planes
Intersections Count (Weighted) | 3268
Hemisphere | Lower
Projection | Equal Angle
FALLA POR CUNA
[ symbol Feature
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Color Density Concentrations
000 - 150
150 3.00
3.00 450
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6.00 750
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2.00 10.50
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Contour Data | Pole Vectors
Maximum Density | 14.27%
Contour Distribution | Fisher
Counting Circle Size | 1.0%
Kinematic Analysis | Direct Toppling
slope Dip | 27
Slope Dip Direction | 11
Friction Angle | 38°
Lateral Limits | 20°
Weighted Results|[ Critical | Total | %
Direct Toppling 1 3268 | 0.03%
Oblique Toppling 198 | 3268 | 6.04%
Base Plane (Al)| 21 81 | 2601%
Base Plane (set 1)| 21 28 | 75.62%
Plot Mode | Pole Vectors
Vector Count (Weighted) | 81 (69 Entries)
Terzaghi Weighting | Minimum Bias Angle 15°
Intersection Mode | Grid Data Planes
Count (Weighted) | 3268
Hemisphere | Lower
Projection | Equal Angle
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ANEXO F: MODELO DE ESTABILIDAD POR METODO
DE EQUILIBRIO LIMITE
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ANEXO G: MODELO DE ESTABILIDAD POR METODO
DE ELEMENTOS FINITOS
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ANEXO H: MODELO DE ESTABILIDAD POR METODO
PROBABILISTICO
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ANEXO I: PLANO DE PENDIENTES Y PROPUESTA DE
ESTABILIZACION
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ANEXO J: PLANO GEOMECANICO
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ANEXO K: PLANO TOPOGRAFICO
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ANEXO L: PLANO GEOTECNICO
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ANEXO M: PANEL FOTOGRAFICO



FECHA

Nro. DE FOTOGRAFIA

PANEL
FOTOGRAFICO

10/08/2023

001

DESCRIPCION: Toma panoramica del macizo rocoso Quellorco con la zona de estudio

sombreada.

Nro. DE FOTOGRAFIA

PANEL
FOTOGRAFICO

20/08/2023

002

DESCRIPCION: Mapeo geomecanico en la estacidn 4, 3, 2 y 1 del afloramiento del macizo

rocoso del cerro Quellorco.




FECHA

«

Nro. DE FOTOGRA

FIA

PANEL
FOTOGRAFICO

20/08/2023

003

DESCRIPCION: Determinacion de buzamiento y direccién de buzamiento en la estacion

geomecdnica 4.




FECHA

Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO

20/08/2023

004

DESCRIPCION: Determinacién RQD horizontal en la estacién geomecanica 3.

PANEL FOTOGRAFICO

20/08/2023

005

DESCRIPCION: Realizacidn de calicatas y medicidn de profundidad.
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PANEL FOTOGRAFICO 27/10/2023 006
DESCRIPCION: Ensayo de compresidn uniaxial muestra 12-M1

FECHA Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO 27/10/2023 007

DESCRIPCION: Ensayo de compresidn uniaxial.
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ENSAYO DE COMPRESION SIMPLE

Iy
NSAYO DE COMPRESION UNIAXIAL
27.10.2023 11:25

FECHA

Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO 27/10/2023

008

DESCRIPCION: Ensayo de compresion uniaxial muestra 11-M3.




FECHA

PANEL FOTOGRAFICO 25/10/2023

009

DESCRIPCION: Pesado de nucleos para ensayo de compresidn uniaxial.




PANEL FOTOGRAFICO 25/10/2023 010

DESCRIPCION: Toma de medidas del nucleo 12-M3.

FECHA Nro. DE FOTOGRAFIA

UNAP
Tiy Test

13312023 1218

FECHA Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO 13/11/2023 011

DESCRIPCION: Ensayo de Tilt Test.
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Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO

13/11/2023

012

DESCRIPCION: Medicién del Angulo de friccidn basico.

Délﬁsww

181112073 D56

FECHA

Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO

08/11/2023

013

DESCRIPCION: Ensayo de peso especifico en campo.
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FECHA Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO 08/11/2023 014

DESCRIPCION: Ensayo de peso especifico en campo.

FECHA Nro. DE FOTOGRAFIA

PANEL FOTOGRAFICO 08/11/2023 015

DESCRIPCION: Mediciéon de diferencia del nivel del espejo de agua en el ensayo de peso
especifico en campo.
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