ANEXO 1

Documentos de laboratorio ensayos y calibracion.
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1. Expediente

2. Solicitante

3. Direccidén

4. Equipo de medicion
Marca
Modelo
Numero de Serie
Identificacion
Procedencia
Alcance de Indicacidn
Division de Escala
Tipo de indicacién

5. Fecha de Calibracion

0327

G & C CONSULTORES Y CONTRATISTAS GENERALES S.A.C
AV. SIMON BOLIVAR NRO. 2740 - PUNO - PUNO - PUNO.
RUGOSIMETRO MERLIN

No indica

No indica

RM-01

NO INDICA

No indica

50 divisiones

1 division

ANALOGICO

2023-03-24

Fecha de Emision

2023-03-30

Fimmado digitaimente por:
ASTETE SORIANQ LUCIO FIR
42817545 hard

Mativa: Say el autor del
documentao

Fecha: 01/04/2023 10:01:08-0500

Jefe de Laboratorio

@ Av. Chillon Lote 50 B - Comas - Lima - Lima

®977 997 385 - 913 028 622

®913 028 623 - 913 028 624
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6. Método de Verificacion
La calibracion se realizé empleando el método de comparacion directa entre los Bloques Patrones de longitud y
la Cinta Métrica versus la indicacion de la escala grafica del equipo a calibrar, para verificar la relacion entre
medidas.

7. Lugar de Verificacion
Laboratorio de analisis y ensayos de G & C CONSULTORES Y CONTRATISTAS GENERALES S.A.C. ubicado en

Av. Simon Bolivar Nro. 2740 - Puno

8. Condiciones Ambientales

Inicial Final
Temperatura 15,2.°C 15,2 °C
Humedad Relativa 54% 54%
9. Patrones de referencia
Trazabilidad Patrén utilizado Certificado de calibracién
INACAL BLOQUES PATRON DE LONGITUD LLA-C-053-2022
MARCA: INSIZE
DE REY DIGITA
METROIL ik AL §e 208 my 1AD-0845-2022
MARCA: INSIZE"
TERMOHIGROMETRO DIGITAL
METROIL 1AT-1704-2022
= BOECO

10. Observaciones

Se colocé una etiqueta autoadhesiva con la indicacién de VERIFICACION.
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11. Resultados
VALORES EN ELEVACIONES VALORES EN DEPRESIONES
VALOR INDICACION DE LA RELACION VALOR INDICACION DE LA RELACION
PATRON ESCALA GRAFICA | Mévil-Pivote / Pivote- PATRON ESCALA GRAFICA | Mévil-Pivote / Pivote-
(mm) (mm) Puntero (mm) (mm) Puntero
1,0 10,0 10,0 1,0 10,0 10,0
2.0 20,0 10,0 2,0 20,0 10,0
3,0 30,0 10,0 3,0 30,0 10,0
40 40,0 10,0 4,0 40,0 10,0
50 50,0 10,0 50 50,0 10,0
6,0 60,0 10,0 6,0 60,0 10,0
7,0 70,0 10,0 7.0 70,0 10,0
8,0 80,0 10,0 8,0 80,0 10,0
9,0 90,0 10,0 9,0 90,0 10,0
10,0 100,0 10,0 10,0 100,0 10,0
Relacion Promedio : 1:10 Relacion Promedio : 1:10
Posiciones Longitud ( mm )
MOVIL 1 - PIVOTE 100
PIVOTE - PUNTERO 1000,1

Nota 1.- El equipo posee una escala grafica con divisiones de 5 mm de espesor cada una.
Nota 2.- El equipo presenta una pastilla para el F.C. del ensayo de 6,05 mm de espesor.

12. Incertidumbre
La incertidumbre reportada en el presente certificado es la incertidumbre expandida de mediciéon que resulta
de multiplicar la incertidumbre estandar por el factor de cobertura k=2, el cual proporciona un nivel de
confianza de aproximadamente 95%.
La incertidumbre expandida de medicion fue calculada a partir de los componentes de incertidumbre de los
factores de influencia en la calibracién. La incertidumbre indicada no incluye una estimacion de variaciones a
largo plazo.

Fin del documento
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G&C CONSULTORES Y CONTRATISTAS GENERALES S.A.C.

G&OC GEOTECOHNIK MmATERIAL TEST LABOR

LABORATORIO DE INVESTIGACION & ENSAYO DE MATERIALES

G&C GEOTECHNIK M.T.L.

G & C CONSULTORES Y CONTRATISTAS GENERALES S.A.C. BOLETA DE VENTA ELECTRONICA
AV. SIMON BOLIVAR 2740 BR. CHANU CHANU 1 CDRA GRIFO DEL RUC: 20601125405
CUARTEL EB01-37

PUNO - PUNO - PUNO

Fecha de Vencimiento

Fecha de Emision :15/05/2023
Sefior(es) : KEYLA PAMELA ALAVE ARACA
DNI . 70312879

AV. SIMON BOLIBAR 2738 URB.
. JOSE CARLOS MARIATEGUI A LA
" ALTURA DEL GRIFO DEL CUARTEL
PUNO-PUNO-PUNO

Tipo de Moneda : SOLES

TESIS: DETERMINAR EL NIVEL
DE EFICIENCIA DEL EQUIPO
BASADO EN EL SENSOR DE

. DISTANCIA VL53LO0X PRA EL

" CALCULO DEL INDICE DE
RUGOSIDAD INTERNACIONAL
(IRI) APLICADO AL TRAMO KM
1326+000 - KM 1327+600 DE L

Direccion del Cliente

Observacion

" Unidad — Valor %y Importe de
Cantidad Medida Descripcion Unitario(*) Descuento(*) Venta(**) ICBPER
1.00 UNIDAD ENSAYO DE INDICE DE 1390.00 0.00 1,640.20 0.00
RUGOSIDAD
INTERNACIONAL (IRI)
CON EL EQUIPO DE
MERLIN
Otros Cargos : S/0.00
Otros Tributos : S/0.00
ICBPER : | S/ 0.00 |
Importe Total : S/1,640.20
SON: UN MIL SEISCIENTOS CUARENTA Y 20/100 SOLES
(*) Sin impuestos. Op. Gravada :| S/ 1,390.00 |
(**) Incluye impuestos, de ser Op. Gravada. Op.
: S/ 0.00
Exonerada
S Op. Inafecta : S/ 0.00
6N ISC: S/ 0.00
& | IGV : S/ 250.20 |
ICBPER :| S/ 0.00
Otros Cargos : S/ 0.00
Otros Tributos : | S/ 0.00
Monto de .
Redondeo - S/ 0.00
Importe Total :] S/ 1,640.20

Esta es una representacion impresa de la Boleta de Venta Electronica, generada en el Sistema de la SUNAT. El
Emisor Electronico puede verificarla utilizando su clave SOL, el Adquirente o Usuario puede consultar su validez
en SUNAT Virtual: www.sunat.gob.pe, en Opciones sin Clave SOL/ Consulta de Validez del CPE.




&7 1091
GEOPERU

Instrumentos y Servicios de Ingenierla

N2 00509

CERTIFICADO DE CALIBRACION

Otorgado A: [ N*Go02- 02177

UCHAMACO APAZA HEBER YONI

DATOS DEL EQUIPO:

EQUIPO MARCA MODELO |~ SERIE
NIVEL AUTOMATICO TOPCON AT-BY | X3e27T
EQUIPO DE CALIBRACION UTILIZADO Y RESULTADOS:
Equipo/Marca | Valor Leido en Valor de} Precision Erroral
el Instrumento Patrén En lNli\'l\ll l:&hk- e Corregir

velacidn R

Set de Colimadores 00 mm 90°00°00™ 4/- 2.00 mm 00 nun
NCS En Milimetros | | _en milimetros

PROCEDIMIENTO DE CALIBRACION:

Por medio del cierre angular ¢n directa y en transito enfocando al infinito a través del
Colimador.

GEOPERU, a través de su Servicio Técnico CERTIFICA qm. el equipo en mencidn se
encuentra totalmente revisados, controlados, calibrados y 100% operativos; cumpliendo con
las especificaciones Técnicas de filbnca y los Estindares intemacionales establecidos

(DIN18723).

GEOPERU, ha registrado la Calibracién ¢n nuestro Scrvicio Téenico el 31 de DICIEMBRE
del 2021; sugiriéndose una recalibracion en un pertode maximo de 06 meses,
aproximadamente cl 30 de JUNIO del 2022,

o Nata: GEQPERU, no se wtmwblﬂ.a por desgjustes yAv descallbraciones en fox egulpm cavadoy por un
inadecuado transporte del mismn o mal usa por el operaidor,

Fecha de emisién Préxmm Cahbmcndn T Valider. del Certificado:
31- DICIEMBRE - 2021 - .lllNlO 20"2 6 MESLS

AV, SOL N° 610 - CUSCO {Costado de Prelectura - Migraciones)
Cotreos; cuncogeaperunar com
Tell.r (0B4) 265501 / 961001292 i roomosan

WA ReOPSt LRSS (™

Escaneada con CamScanner



ANEXO 2

Levantamiento Topografico De Km 1326+000 Hasta 1327+600.



ANEXOS 2. levantamiento topografico de km 1326+000 hasta

TABLA 2.1:

1327+600.

Levantamiento topogréafico realizado en el KM 1326+000 al KM 1327+600 de la

carretera PUNO - JULIACA

LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA

o - DISTANCIA VISTA DEL VISTA

N"  ESTACION (m) ATRAS INSTRU- ADELANTE COTA
MENTO

1 BM 1.105 3817.869
2 0 3818.974 0.891 3818.083
3 0.5 0.892 3818.082
4 1 0.892 3818.082
5 1.5 0.893 3818.081
6 2 0.892 3818.082
7 2.5 0.894 3818.080
8 3 0.895 3818.079
9 3.5 0.896 3818.078
10 4 0.897 3818.077
11 4.5 0.896 3818.078
12 5 0.896 3818.078
13 5.5 0.896 3818.078
14 6 0.896 3818.078
15 6.5 0.894 3818.080
16 7 0.895 3818.079
17 7.5 0.892 3818.082
18 8 0.895 3818.079
19 8.5 0.895 3818.079
20 9 0.896 3818.078
21 9.5 0.900 3818.074
22 10 0.899 3818.075
23 10.5 0.898 3818.076
24 11 0.895 3818.079
25 115 0.897 3818.077
26 12 0.896 3818.078
27 12.5 0.895 3818.079
28 13 0.892 3818.082
29 13.5 0.892 3818.082




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

30 14 0.891 3818.083
31 145 0.890 3818.084
32 15 0.890 3818.084
33 155 0.891 3818.083
34 16 0.892 3818.082
35 16.5 0.895 3818.079
36 17 0.896 3818.078
37 17.5 0.897 3818.077
38 18 0.897 3818.077
39 185 0.896 3818.078
40 19 0.898 3818.076
41 19.5 0.899 3818.075
42 20 0.900 3818.074
43 205 0.904 3818.070
44 21 0.907 3818.067
45 215 0.908 3818.066
46 22 0.909 3818.065
47 225 0.909 3818.065
48 23 0.910 3818.064
49 235 0.911 3818.063
50 24 0.911 3818.063
51 245 0.913 3818.061
52 25 0.915 3818.059
53 255 0.918 3818.056
54 26 0.923 3818.051
55 26,5 0.921 3818.053
56 27 0.922 3818.052
57 275 0.922 3818.052
58 28 0.923 3818.051
59 285 0.925 3818.049
60 29 0.926 3818.048
61 205 0.927 3818.047
62 30 0.928 3818.046
63 305 0.929 3818.045
64 31 0.928 3818.046
65 315 0.929 3818.045
66 32 0.930 3818.044
67 325 0.931 3818.043
68 33 0.933 3818.041
69 335 0.935 3818.039
70 34 0.935 3818.039




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

71 345 0.935 3818.039
72 35 0.934 3818.040
73 355 0.935 3818.039
74 36 0.935 3818.039
75 36.5 0.936 3818.038
76 37 0.932 3818.042
77 375 0.934 3818.040
78 38 0.937 3818.037
79 385 0.938 3818.036
80 39 0.941 3818.033
81 395 0.943 3818.031
82 40 0.943 3818.031
83 405 0.944 3818.030
84 41 0.047 3818.027
85 415 0.948 3818.026
86 42 0.949 3818.025
87 425 0.949 3818.025
88 43 0.952 3818.022
89 435 0.954 3818.020
90 44 0.956 3818.018
01 445 0.962 3818.012
92 45 0.962 3818.012
93 455 0.963 3818.011
94 46 0.965 3818.009
95 465 0.965 3818.009
% 47 0.966 3818.008
97 475 0.969 3818.005
98 48 0.966 3818.008
99 485 0.968 3818.006
100 49 0.968 3818.006
101 495 0.968 3818.006
102 50 0.968 3818.006
103 50.5 0.968 3818.006
104 51 0.970 3818.004
105 515 0.970 3818.004
106 52 0.970 3818.004
107 525 0.971 3818.003
108 53 0.972 3818.002
109 53.5 0.973 3818.001
110 54 0.971 3818.003
111 545 0.969 3818.005




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

112 55 0.968 3818.006
113 5.5 0.968 3818.006
114 56 0.972 3818.002
115 56.5 0.972 3818.002
116 57 0.973 3818.001
117 575 0.975 3817.999
118 58 0.977 3817.997
119 58.5 0.981 3817.993
120 59 0.982 3817.992
121 59.5 0.984 3817.990
122 60 0.988 3817.986
123 60.5 0.987 3817.987
124 61 0.986 3817.988
125 615 0.987 3817.987
126 62 0.987 3817.987
127 62.5 0.989 3817.985
128 63 0.992 3817.982
129 635 0.994 3817.980
130 64 0.997 3817.977
131 64.5 0.097 3817.977
132 65 0.999 3817.975
133 655 0.999 3817.975
134 66 1.000 3817.974
135 66.5 0.097 3817.977
136 67 0.995 3817.979
137 675 0.999 3817.975
138 68 1.000 3817.974
139 68.5 0.999 3817.975
140 69 0.997 3817.977
141 69.5 0.097 3817.977
142 70 0.996 3817.978
143 705 0.995 3817.979
144 71 0.993 3817.981
145 715 0.992 3817.982
146 72 0.991 3817.983
147 725 0.992 3817.982
148 73 0.992 3817.982
149 735 0.990 3817.984
150 74 0.989 3817.985
151 745 0.988 3817.986
152 75 0.988 3817.986




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

153 755 0.987 3817.987
154 76 0.986 3817.988
155 765 0.985 3817.989
156 77 0.984 3817.990
157 775 0.980 3817.994
158 78 0.982 3817.992
159 785 0.983 3817.991
160 79 0.982 3817.992
161 795 0.982 3817.992
162 80 0.985 3817.989
163 80.5 0.987 3817.987
164 81 0.989 3817.985
165 815 0.990 3817.984
166 82 0.992 3817.982
167 825 0.994 3817.980
168 83 0.995 3817.979
169 835 0.998 3817.976
170 84 1.000 3817.974
171 84.5 1.001 3817.973
172 85 1.003 3817.971
173 855 1.005 3817.969
174 86 1.003 3817.971
175 86.5 1.005 3817.969
176 87 1.007 3817.967
177 875 1.006 3817.968
178 88 1.004 3817.970
179 88.5 1.005 3817.969
180 89 1.003 3817.971
181 89.5 1.007 3817.967
182 90 1.007 3817.967
183 905 1.007 3817.967
184 01 1.009 3817.965
185 915 1010 3817.964
186 92 1.009 3817.965
187 925 1.009 3817.965
188 93 1.007 3817.967
189 935 1.009 3817.965
190 94 1011 3817.963
191 945 1012 3817.962
192 95 1.014 3817.960
193 955 1015 3817.959




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

194 % 1015 3817.959
195 96.5 1.014 3817.960
196 97 1013 3817.961
197 975 1013 3817.961
198 98 1012 3817.962
199 985 1011 3817.963
200 99 1010 3817.964
201 99.5 1.010 3817.964
202 PC1 100 0985 3818.948 1011 3817.963
203 1005 0.986 3817.962
204 101 0.989 3817.959
205 1015 0.991 3817.957
206 102 0.990 3817.958
207 102.5 0.990 3817.958
208 103 0.989 3817.959
209 1035 0.988 3817.960
210 104 0.987 3817.961
211 104.5 0.990 3817.958
212 105 0.992 3817.956
213 105.5 0.991 3817.957
214 106 0.993 3817.955
215 106.5 0.992 3817.956
216 107 0.989 3817.959
217 1075 0.988 3817.960
218 108 0.987 3817.961
219 1085 0.985 3817.963
220 109 0.984 3817.964
221 109.5 0.983 3817.965
222 110 0.982 3817.966
223 1105 0.982 3817.966
224 111 0.984 3817.964
225 1115 0.987 3817.961
226 112 0.986 3817.962
227 1125 0.986 3817.962
228 113 0.987 3817.961
229 1135 0.989 3817.959
230 114 0.990 3817.958
231 1145 0.991 3817.957
232 115 0.993 3817.955
233 1155 1.002 3817.946
234 116 1.003 3817.945




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

235 1165 1.006 3817.942
236 117 1.007 3817.941
237 1175 1.008 3817.940
238 118 1.008 3817.940
239 1185 1011 3817.937
240 119 1010 3817.938
241 1195 1011 3817.937
242 120 1.009 3817.939
243 1205 1010 3817.938
244 121 1012 3817.936
245 1215 1016 3817.932
246 122 1.018 3817.930
247 1225 1.019 3817.929
248 123 1023 3817.925
249 1235 1022 3817.926
250 124 1.024 3817.924
251 1245 1021 3817.927
252 125 1020 3817.928
253 1255 1.020 3817.928
254 126 1.021 3817.927
255 126.5 1.019 3817.929
256 127 1019 3817.929
257 1275 1.020 3817.928
258 128 1019 3817.929
259 1285 1021 3817.927
260 129 1022 3817.926
261 1295 1021 3817.927
262 130 1023 3817.925
263 1305 1.025 3817.923
264 131 1.026 3817.922
265 1315 1.028 3817.920
266 132 1.027 3817.921
267 1325 1.028 3817.920
268 133 1.029 3817.919
269 1335 1031 3817.917
270 134 1031 3817.917
271 1345 1.033 3817.915
272 135 1.036 3817.912
273 1355 1.039 3817.909
274 136 1.040 3817.908
275 136.5 1.038 3817.910




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

276 137 1.036 3817.912
277 1375 1.036 3817.912
278 138 1.037 3817.911
279 1385 1.039 3817.909
280 139 1.038 3817.910
281 1395 1.039 3817.909
282 140 1.043 3817.905
283 1405 1.041 3817.907
284 141 1.041 3817.907
285 1415 1.043 3817.905
286 142 1.042 3817.906
287 1425 1.043 3817.905
288 143 1.044 3817.904
289 1435 1.042 3817.906
290 144 1.041 3817.907
201 1445 1.038 3817.910
292 145 1.036 3817.912
203 1455 1.039 3817.909
204 146 1.039 3817.909
295 146.5 1.037 3817.911
296 147 1.036 3817.912
297 1475 1.035 3817.913
298 148 1.034 3817.914
299 1485 1034 3817.914
300 149 1.037 3817.911
301 1495 1.036 3817.912
302 150 1.037 3817.911
303 150.5 1.038 3817.910
304 151 1.039 3817.909
305 1515 1.042 3817.906
306 152 1.041 3817.907
307 152.5 1.042 3817.906
308 153 1.044 3817.904
309 1535 1.045 3817.903
310 154 1.048 3817.900
311 1545 1.049 3817.899
312 155 1.052 3817.896
313 155.5 1.052 3817.896
314 156 1.054 3817.894
315 156.5 1.052 3817.896
316 157 1,054 3817.894




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

317 1575 1.054 3817.894
318 158 1.055 3817.893
319 1585 1.057 3817.891
320 159 1.059 3817.889
321 159.5 1.059 3817.889
322 160 1.060 3817.888
323 160.5 1.061 3817.887
324 161 1.059 3817.889
325 1615 1.061 3817.887
326 162 1.062 3817.886
327 162.5 1.062 3817.886
328 163 1.061 3817.887
329 1635 1.059 3817.889
330 164 1.058 3817.890
331 164.5 1.057 3817.891
332 165 1.056 3817.892
333 165.5 1.057 3817.891
334 166 1.055 3817.893
335 166.5 1.053 3817.895
336 167 1.052 3817.896
337 1675 1.054 3817.894
338 168 1.053 3817.895
339 168.5 1.052 3817.896
340 169 1.052 3817.896
341 169.5 1.054 3817.894
342 170 1.055 3817.893
343 1705 1.054 3817.894
344 171 1.054 3817.894
345 1715 1.051 3817.897
346 172 1.050 3817.898
347 1725 1.052 3817.896
348 173 1.054 3817.894
349 1735 1.056 3817.892
350 174 1.058 3817.890
351 1745 1.060 3817.888
352 175 1.062 3817.886
353 1755 1.063 3817.885
354 176 1.066 3817.882
355 176.5 1.068 3817.880
356 177 1.070 3817.878
357 1775 1071 3817.877




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

358 178 1072 3817.876
359 1785 1.073 3817.875
360 179 1.075 3817.873
361 1795 1.077 3817.871
362 180 1.081 3817.867
363 180.5 1.083 3817.865
364 181 1.084 3817.864
365 1815 1.086 3817.862
366 182 1.087 3817.861
367 1825 1.089 3817.859
368 183 1.090 3817.858
369 1835 1.093 3817.855
370 184 1.095 3817.853
371 1845 1.096 3817.852
372 185 1.098 3817.850
373 185.5 1.099 3817.849
374 186 1.099 3817.849
375 186.5 1100 3817.848
376 187 1102 3817.846
377 1875 1101 3817.847
378 188 1101 3817.847
379 1885 1104 3817.844
380 189 1107 3817.841
381 189.5 1108 3817.840
382 190 1109 3817.839
383 190.5 1109 3817.839
384 191 1111 3817.837
385 1915 1112 3817.836
386 192 1111 3817.837
387 1925 1108 3817.840
388 193 1107 3817.841
389 1935 1104 3817.844
390 194 1107 3817.841
391 1945 1105 3817.843
392 195 1100 3817.848
393 195.5 1100 3817.848
394 196 1101 3817.847
395 196.5 1101 3817.847
396 197 1100 3817.848
397 1975 1100 3817.848
398 198 1.099 3817.849




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

399 1985 1.099 3817.849
400 199 1.098 3817.850
401 199.5 1.096 3817.852
402 PC2 200 0967 3818.821 1.094 3817.854
403 200.5 0.970 3817.851
404 201 0.969 3817.852
405 201.5 0.967 3817.854
406 202 0.969 3817.852
407 202.5 0.971 3817.850
408 203 0.974 3817.847
409 203.5 0.976 3817.845
410 204 0.981 3817.840
411 204.5 0.983 3817.838
412 205 0.985 3817.836
413 205.5 0.984 3817.837
414 206 0.986 3817.835
415 206.5 0.987 3817.834
416 207 0.988 3817.833
417 207.5 0.989 3817.832
418 208 0.990 3817.831
419 208.5 0.992 3817.829
420 209 0.094 3817.827
421 209.5 0.996 3817.825
422 210 0.995 3817.826
423 210.5 0.996 3817.825
424 211 0.998 3817.823
425 2115 0.999 3817.822
426 212 1.000 3817.821
427 2125 1.001 3817.820
428 213 1.001 3817.820
429 213.5 1.000 3817.821
430 214 1.000 3817.821
431 2145 0.999 3817.822
432 215 0.998 3817.823
433 215.5 0.998 3817.823
434 216 0.992 3817.829
435 216.5 0.988 3817.833
436 217 0.989 3817.832
437 217.5 0.989 3817.832
438 218 0.991 3817.830
439 2185 0.992 3817.829




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

440 219 0.993 3817.828
441 219.5 0.991 3817.830
442 220 0.989 3817.832
443 220.5 0.992 3817.829
444 221 0.992 3817.829
445 2215 0.992 3817.829
446 222 0.994 3817.827
447 2225 0.994 3817.827
448 223 0.994 3817.827
449 2235 0.991 3817.830
450 224 0.993 3817.828
451 2245 0.094 3817.827
452 225 0.995 3817.826
453 2255 0.996 3817.825
454 226 0.997 3817.824
455 226.5 0.997 3817.824
456 227 0.998 3817.823
457 2275 0.099 3817.822
458 228 1.001 3817.820
459 228.5 1.003 3817.818
460 229 1.007 3817.814
461 229.5 1.006 3817.815
462 230 1.008 3817.813
463 230.5 1.009 3817.812
464 231 1.006 3817.815
465 2315 1.003 3817.818
466 232 1.003 3817.818
467 2325 1.007 3817.814
468 233 1.008 3817.813
469 2335 1.008 3817.813
470 234 1.009 3817.812
471 2345 1011 3817.810
472 235 1013 3817.808
473 235.5 1017 3817.804
474 236 1014 3817.807
475 236.5 1.016 3817.805
476 237 1.018 3817.803
477 237.5 1.018 3817.803
478 238 1019 3817.802
479 238.5 1.021 3817.800
480 239 1,020 3817.801




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

281 239.5 1,019 3817.802
482 240 1017 3817.804
483 240.5 1018 3817.803
484 241 1017 3817.804
485 2415 1016 3817.805
486 242 1017 3817.804
487 2425 1.015 3817.806
488 243 1.016 3817.805
489 2435 1017 3817.804
490 244 1016 3817.805
491 2445 1016 3817.805
492 245 1015 3817.806
493 2455 1016 3817.805
494 246 1017 3817.804
495 246.5 1014 3817.807
496 247 1017 3817.804
497 247.5 1.016 3817.805
498 248 1011 3817.810
499 248.5 1010 3817.811
500 249 1.008 3817.813
501 249.5 1.006 3817.815
502 250 1.005 3817.816
503 250.5 1.004 3817.817
504 251 1.003 3817.818
505 2515 1.001 3817.820
506 252 1.003 3817.818
507 2525 1.001 3817.820
508 253 1.000 3817.821
509 253.5 1.001 3817.820
510 254 1.002 3817.819
511 254.5 1.005 3817.816
512 255 1.007 3817.814
513 255.5 1.008 3817.813
514 256 1010 3817.811
515 256.5 1012 3817.809
516 257 1014 3817.807
517 257.5 1013 3817.808
518 258 1014 3817.807
519 258.5 1.015 3817.806
520 259 1016 3817.805
521 259.5 1018 3817.803




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

522 260 1018 3817.803
523 260.5 1018 3817.803
524 261 1017 3817.804
525 261.5 1.018 3817.803
526 262 1.020 3817.801
527 262.5 1.020 3817.801
528 263 1.022 3817.799
529 263.5 1.021 3817.800
530 264 1.022 3817.799
531 264.5 1,022 3817.799
532 265 1.023 3817.798
533 265.5 1,022 3817.799
534 266 1.021 3817.800
535 266.5 1.020 3817.801
536 267 1019 3817.802
537 267.5 1018 3817.803
538 268 1.017 3817.804
539 268.5 1016 3817.805
540 269 1.015 3817.806
541 269.5 1.015 3817.806
542 270 1.015 3817.806
543 270.5 1018 3817.803
544 271 1.017 3817.804
545 2715 1018 3817.803
546 272 1019 3817.802
547 2725 1.017 3817.804
548 273 1.018 3817.803
549 2735 1.020 3817.801
550 274 1.022 3817.799
551 2745 1.021 3817.800
552 275 1.023 3817.798
553 275.5 1.022 3817.799
554 276 1.026 3817.795
555 276.5 1.023 3817.798
556 277 1.021 3817.800
557 277.5 1.021 3817.800
558 278 1019 3817.802
559 278.5 1017 3817.804
560 279 1014 3817.807
561 279.5 1011 3817.810
562 280 1,009 3817.812




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

563 280.5 1.010 3817.811
564 281 1012 3817.809
565 281.5 1011 3817.810
566 282 1010 3817.811
567 2825 1.009 3817.812
568 283 1010 3817.811
569 283.5 1.008 3817.813
570 284 1.009 3817.812
571 284.5 1.007 3817.814
572 285 1.008 3817.813
573 285.5 1.006 3817.815
574 286 1.005 3817.816
575 286.5 1.009 3817.812
576 287 1.009 3817.812
577 287.5 1014 3817.807
578 288 1017 3817.804
579 288.5 1.016 3817.805
580 289 1.014 3817.807
581 289.5 1.015 3817.806
582 290 1.020 3817.801
583 200.5 1.018 3817.803
584 201 1.021 3817.800
585 2015 1.020 3817.801
586 292 1.021 3817.800
587 2025 1.022 3817.799
588 293 1.021 3817.800
589 203.5 1.024 3817.797
590 294 1.023 3817.798
591 2045 1.026 3817.795
592 295 1.021 3817.800
593 205.5 1.024 3817.797
594 296 1.023 3817.798
595 206.5 1.022 3817.799
596 297 1.024 3817.797
597 207.5 1.026 3817.795
598 298 1.027 3817.794
599 208.5 1.027 3817.794
600 299 1.029 3817.792
601 209.5 1.030 3817.791
602 PC3 300 1.089 3818.883 1.027 3817.794
603 300.5 1,089 3817.794




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

604 301 1090 3817.793
605 3015 1.092 3817.791
606 302 1.093 3817.790
607 302.5 1.093 3817.790
608 303 1.095 3817.788
609 303.5 1.095 3817.788
610 304 1092 3817.791
611 304.5 1.090 3817.793
612 305 1.091 3817.792
613 305.5 1.090 3817.793
614 306 1.088 3817.795
615 306.5 1.092 3817.791
616 307 1.097 3817.786
617 307.5 1100 3817.783
618 308 1105 3817.778
619 308.5 1108 3817.775
620 309 1111 3817.772
621 309.5 1113 3817.770
622 310 1116 3817.767
623 310.5 1118 3817.765
624 311 1117 3817.766
625 3115 1117 3817.766
626 312 1112 3817.771
627 312.5 1114 3817.769
628 313 1110 3817.773
629 3135 1107 3817.776
630 314 1105 3817.778
631 3145 1103 3817.780
632 315 1100 3817.783
633 315.5 1.098 3817.785
634 316 1.099 3817.784
635 316.5 1.095 3817.788
636 317 1.093 3817.790
637 317.5 1.092 3817.791
638 318 1.091 3817.792
639 318.5 1.092 3817.791
640 319 1.090 3817.793
641 319.5 1.088 3817.795
642 320 1.089 3817.794
643 320.5 1.090 3817.793
644 321 1,092 3817.791




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

645 3215 1.094 3817.789
646 322 1.095 3817.788
647 3225 1.097 3817.786
648 323 1100 3817.783
649 3235 1100 3817.783
650 324 1101 3817.782
651 3245 1100 3817.783
652 325 1101 3817.782
653 325.5 1100 3817.783
654 326 1101 3817.782
655 326.5 1103 3817.780
656 327 1102 3817.781
657 327.5 1101 3817.782
658 328 1100 3817.783
659 328.5 1.099 3817.784
660 329 1.097 3817.786
661 329.5 1.096 3817.787
662 330 1.093 3817.790
663 330.5 1.095 3817.788
664 331 1.095 3817.788
665 3315 1.096 3817.787
666 332 1.094 3817.789
667 3325 1.093 3817.790
668 333 1.093 3817.790
669 3335 1092 3817.791
670 334 1,091 3817.792
671 3345 1.091 3817.792
672 335 1,091 3817.792
673 335.5 1.090 3817.793
674 336 1.090 3817.793
675 336.5 1091 3817.792
676 337 1.089 3817.794
677 337.5 1.088 3817.795
678 338 1.087 3817.796
679 338.5 1.088 3817.795
680 339 1.089 3817.794
681 339.5 1.088 3817.795
682 340 1.090 3817.793
683 340.5 1.092 3817.791
684 341 1.088 3817.795
685 3415 1090 3817.793




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

686 342 1,091 3817.792
687 3425 1.092 3817.791
688 343 1.087 3817.796
689 3435 1.089 3817.794
690 344 1.092 3817.791
691 3445 1.093 3817.790
692 345 1.094 3817.789
693 345.5 1.095 3817.788
694 346 1.094 3817.789
695 346.5 1.094 3817.789
696 347 1.096 3817.787
697 347.5 1.095 3817.788
698 348 1.093 3817.790
699 348.5 1.090 3817.793
700 349 1091 3817.792
701 349.5 1.090 3817.793
702 350 1.090 3817.793
703 350.5 1.085 3817.798
704 351 1.085 3817.798
705 3515 1.086 3817.797
706 352 1.091 3817.792
707 3525 1.093 3817.790
708 353 1092 3817.791
709 353.5 1.091 3817.792
710 354 1.091 3817.792
711 354.5 1.092 3817.791
712 355 1091 3817.792
713 355.5 1,091 3817.792
714 356 1.091 3817.792
715 356.5 1.090 3817.793
716 357 1.088 3817.795
717 357.5 1.089 3817.794
718 358 1.096 3817.787
719 358.5 1.096 3817.787
720 359 1.094 3817.789
721 359.5 1.098 3817.785
722 360 1.097 3817.786
723 360.5 1.096 3817.787
724 361 1.094 3817.789
725 361.5 1.098 3817.785
726 362 1,097 3817.786




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

727 362.5 1100 3817.783
728 363 1101 3817.782
729 363.5 1102 3817.781
730 364 1102 3817.781
731 364.5 1100 3817.783
732 365 1.098 3817.785
733 365.5 1.099 3817.784
734 366 1.098 3817.785
735 366.5 1.097 3817.786
736 367 1.098 3817.785
737 367.5 1100 3817.783
738 368 1103 3817.780
739 368.5 1106 3817.777
740 369 1108 3817.775
741 369.5 1110 3817.773
742 370 1110 3817.773
743 370.5 1112 3817.771
744 371 1114 3817.769
745 3715 1116 3817.767
746 372 1117 3817.766
747 372.5 1118 3817.765
748 373 1118 3817.765
749 373.5 1117 3817.766
750 374 1117 3817.766
751 374.5 1115 3817.768
752 375 1112 3817.771
753 375.5 1112 3817.771
754 376 1113 3817.770
755 376.5 1112 3817.771
756 377 1117 3817.766
757 377.5 1116 3817.767
758 378 1115 3817.768
759 378.5 1118 3817.765
760 379 1119 3817.764
761 379.5 1121 3817.762
762 380 1122 3817.761
763 380.5 1122 3817.761
764 381 1119 3817.764
765 381.5 1121 3817.762
766 382 1120 3817.763
767 382.5 1123 3817.760




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

768 383 1125 3817.758
769 383.5 1124 3817.759
770 384 1125 3817.758
771 384.5 1124 3817.759
772 385 1126 3817.757
773 385.5 1126 3817.757
774 386 1127 3817.756
775 386.5 1128 3817.755
776 387 1128 3817.755
777 387.5 1126 3817.757
778 388 1128 3817.755
779 388.5 1127 3817.756
780 389 1129 3817.754
781 389.5 1129 3817.754
782 390 1130 3817.753
783 390.5 1131 3817.752
784 301 1128 3817.755
785 3915 1127 3817.756
786 392 1126 3817.757
787 392.5 1125 3817.758
788 303 1130 3817.753
789 3935 1129 3817.754
790 394 1131 3817.752
791 394.5 1128 3817.755
792 395 1129 3817.754
793 395.5 1128 3817.755
794 396 1128 3817.755
795 396.5 1127 3817.756
796 397 1130 3817.753
797 397.5 1131 3817.752
798 398 1130 3817.753
799 398.5 1129 3817.754
800 399 1129 3817.754
801 399.5 1130 3817.753
802 pC4 400 1151 3818.904 1130 3817.753
803 400.5 1151 3817.753
804 401 1151 3817.753
805 4015 1152 3817.752
806 402 1152 3817.752
807 402.5 1152 3817.752
808 403 1151 3817.753




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

809 4035 1151 3817.753
810 404 1152 3817.752
811 4045 1153 3817.751
812 405 1.154 3817.750
813 405.5 1155 3817.749
814 406 1155 3817.749
815 406.5 1156 3817.748
816 407 1154 3817.750
817 407.5 1153 3817.751
818 408 1150 3817.754
819 408.5 1.148 3817.756
820 409 1.147 3817.757
821 409.5 1.145 3817.759
822 410 1146 3817.758
823 410.5 1148 3817.756
824 11 1148 3817.756
825 4115 1148 3817.756
826 412 1147 3817.757
827 4125 1147 3817.757
828 413 1146 3817.758
829 4135 1145 3817.759
830 414 1.145 3817.759
831 4145 1.145 3817.759
832 415 1144 3817.760
833 4155 1144 3817.760
834 416 1147 3817.757
835 416.5 1149 3817.755
836 417 1147 3817.757
837 4175 1.145 3817.759
838 418 1.145 3817.759
839 4185 1144 3817.760
840 419 1.148 3817.756
841 419.5 1153 3817.751
842 420 1157 3817.747
843 4205 1160 3817.744
844 421 1164 3817.740
845 4215 1167 3817.737
846 422 1169 3817.735
847 4225 1172 3817.732
848 423 1173 3817.731
849 4235 1175 3817.729




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

850 424 1177 3817.727
851 4245 1179 3817.725
852 425 1178 3817.726
853 4255 1178 3817.726
854 426 1177 3817.727
855 426.5 1177 3817.727
856 427 1176 3817.728
857 4275 1175 3817.729
858 428 1175 3817.729
859 4285 1174 3817.730
860 429 1175 3817.729
861 4295 1176 3817.728
862 430 1176 3817.728
863 4305 1177 3817.727
864 431 1175 3817.729
865 4315 1174 3817.730
866 432 1174 3817.730
867 4325 1174 3817.730
868 433 1173 3817.731
869 4335 1173 3817.731
870 434 1175 3817.729
871 4345 1177 3817.727
872 435 1178 3817.726
873 4355 1179 3817.725
874 436 1180 3817.724
875 436.5 1181 3817.723
876 437 1177 3817.727
877 4375 1175 3817.729
878 438 1176 3817.728
879 4385 1178 3817.726
880 439 1180 3817.724
881 4395 1181 3817.723
882 440 1180 3817.724
883 4405 1179 3817.725
884 441 1178 3817.726
885 4415 1177 3817.727
886 442 1177 3817.727
887 4425 1176 3817.728
888 443 1176 3817.728
889 4435 1176 3817.728
890 444 1176 3817.728




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

891 4445 1176 3817.728
892 445 1177 3817.727
893 4455 1177 3817.727
894 446 1178 3817.726
895 446.5 1180 3817.724
896 447 1181 3817.723
897 4475 1183 3817.721
898 448 1187 3817.717
899 4485 1191 3817.713
900 449 1192 3817.712
901 4495 1193 3817.711
902 450 1197 3817.707
903 450.5 1200 3817.704
904 451 1203 3817.701
905 4515 1205 3817.699
906 452 1.204 3817.700
907 4525 1.204 3817.700
908 453 1207 3817.697
909 453.5 1209 3817.695
910 454 1211 3817.693
011 4545 1214 3817.690
912 455 1213 3817.691
013 455.5 1213 3817.691
914 456 1212 3817.692
915 456.5 1211 3817.693
916 457 1213 3817.691
917 457.5 1214 3817.690
018 458 1215 3817.689
919 458.5 1216 3817.688
920 459 1215 3817.689
021 459.5 1214 3817.690
922 460 1214 3817.690
923 460.5 1214 3817.690
924 461 1218 3817.686
925 4615 1219 3817.685
926 462 1220 3817.684
927 462.5 1222 3817.682
928 463 1223 3817.681
929 463.5 1225 3817.679
930 464 1224 3817.680
931 464.5 1223 3817.681




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA

N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA

MENTO

932 465 1224 3817.680
933 465.5 1.224 3817.680
934 466 1224 3817.680
935 466.5 1.225 3817.679
936 467 1225 3817.679
937 467.5 1226 3817.678
938 468 1227 3817.677
939 468.5 1228 3817.676
940 469 1229 3817.675
041 469.5 1230 3817.674
942 470 1232 3817.672
943 4705 1234 3817.670
944 471 1238 3817.666
945 4715 1241 3817.663
946 472 1242 3817.662
947 4725 1.244 3817.660
948 473 1249 3817.655
949 4735 1251 3817.653
950 474 1253 3817.651
951 4745 1.254 3817.650
952 475 1256 3817.648
953 4755 1.258 3817.646
954 476 1259 3817.645
955 476.5 1259 3817.645
956 477 1260 3817.644
957 4775 1260 3817.644
958 478 1261 3817.643
959 4785 1261 3817.643
960 479 1260 3817.644
961 4795 1.258 3817.646
962 480 1260 3817.644
963 480.5 1261 3817.643
964 481 1260 3817.644
965 4815 1.258 3817.646
966 482 1259 3817.645
967 482.5 1259 3817.645
968 483 1258 3817.646
969 483.5 1.258 3817.646
970 484 1259 3817.645
971 4845 1260 3817.644
972 485 1261 3817.643




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
973 4855 1262 3817.642
974 486 1260 3817.644
975 486.5 1259 3817.645
976 487 1261 3817.643
977 487.5 1263 3817.641
978 488 1262 3817.642
979 488.5 1262 3817.642
980 489 1262 3817.642
981 489.5 1263 3817.641
982 490 1262 3817.642
083 490.5 1262 3817.642
984 491 1.264 3817.640
985 4915 1266 3817.638
986 492 1266 3817.638
087 4925 1267 3817.637
988 493 1.267 3817.637
989 4935 1267 3817.637
990 494 1268 3817.636
991 4945 1269 3817.635
992 495 1270 3817.634
993 495.5 1271 3817.633
994 496 1272 3817.632
995 496.5 1274 3817.630
996 497 1274 3817.630
997 497.5 1275 3817.629
998 498 1277 3817.627
999 498.5 1278 3817.626
1000 499 1278 3817.626
1001 499.5 1278 3817.626
1002 PC5 500 1145 3818.771 1278 3817.626
1003 500.5 1143 3817.628
1004 501 1142 3817.629
1005 501.5 1140 3817.631
1006 502 1138 3817.633
1007 502.5 1136 3817.635
1008 503 1134 3817.637
1009 503.5 1133 3817.638
1010 504 1131 3817.640
1011 504.5 1129 3817.642
1012 505 1130 3817.641
1013 505.5 1131 3817.640




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1014 506 1132 3817.639
1015 506.5 1130 3817.641
1016 507 1128 3817.643
1017 507.5 1132 3817.639
1018 508 1134 3817.637
1019 508.5 1135 3817.636
1020 509 1134 3817.637
1021 509.5 1134 3817.637
1022 510 1134 3817.637
1023 510.5 1133 3817.638
1024 511 1133 3817.638
1025 511.5 1134 3817.637
1026 512 1135 3817.636
1027 512.5 1136 3817.635
1028 513 1137 3817.634
1029 513.5 1138 3817.633
1030 514 1140 3817.631
1031 514.5 1142 3817.629
1032 515 1144 3817.627
1033 515.5 1147 3817.624
1034 516 1148 3817.623
1035 516.5 1150 3817.621
1036 517 1152 3817.619
1037 517.5 1153 3817.618
1038 518 1155 3817.616
1039 518.5 1157 3817.614
1040 519 1159 3817.612
1041 519.5 1160 3817.611
1042 520 1162 3817.609
1043 520.5 1163 3817.608
1044 521 1163 3817.608
1045 521.5 1161 3817.610
1046 522 1162 3817.609
1047 522.5 1162 3817.609
1048 523 1161 3817.610
1049 523.5 1162 3817.609
1050 524 1162 3817.609
1051 524.5 1162 3817.609
1052 525 1161 3817.610
1053 525.5 1160 3817.611
1054 526 1157 3817.614




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1055 526.5 1152 3817.619
1056 527 1152 3817.619
1057 527.5 1153 3817.618
1058 528 1154 3817.617
1059 528.5 1156 3817.615
1060 529 1157 3817.614
1061 529.5 1158 3817.613
1062 530 1159 3817.612
1063 530.5 1160 3817.611
1064 531 1162 3817.609
1065 531.5 1163 3817.608
1066 532 1162 3817.609
1067 532.5 1162 3817.609
1068 533 1160 3817.611
1069 533.5 1159 3817.612
1070 534 1160 3817.611
1071 534.5 1160 3817.611
1072 535 1159 3817.612
1073 535.5 1158 3817.613
1074 536 1158 3817.613
1075 536.5 1157 3817.614
1076 537 1156 3817.615
1077 537.5 1155 3817.616
1078 538 1155 3817.616
1079 538.5 1154 3817.617
1080 539 1153 3817.618
1081 539.5 1152 3817.619
1082 540 1153 3817.618
1083 540.5 1153 3817.618
1084 541 1152 3817.619
1085 541.5 1152 3817.619
1086 542 1152 3817.619
1087 542.5 1152 3817.619
1088 543 1151 3817.620
1089 543.5 1150 3817.621
1090 544 1150 3817.621
1091 544.5 1150 3817.621
1092 545 1150 3817.621
1093 545.5 1151 3817.620
1094 546 1149 3817.622
1095 546.5 1147 3817.624




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1096 547 1145 3817.626
1097 547.5 1143 3817.628
1098 548 1143 3817.628
1099 548.5 1142 3817.629
1100 549 1140 3817.631
1101 549.5 1139 3817.632
1102 550 1137 3817.634
1103 550.5 1134 3817.637
1104 551 1135 3817.636
1105 5515 1135 3817.636
1106 552 1135 3817.636
1107 552.5 1134 3817.637
1108 553 1134 3817.637
1109 553.5 1134 3817.637
1110 554 1134 3817.637
1111 554.5 1133 3817.638
1112 555 1133 3817.638
1113 555.5 1133 3817.638
1114 556 1131 3817.640
1115 556.5 1129 3817.642
1116 557 1129 3817.642
1117 557.5 1128 3817.643
1118 558 1126 3817.645
1119 558.5 1124 3817.647
1120 559 1123 3817.648
1121 559.5 1122 3817.649
1122 560 1121 3817.650
1123 560.5 1121 3817.650
1124 561 1121 3817.650
1125 561.5 1121 3817.650
1126 562 1119 3817.652
1127 562.5 1117 3817.654
1128 563 1115 3817.656
1129 563.5 1113 3817.658
1130 564 1115 3817.656
1131 564.5 1119 3817.652
1132 565 1120 3817.651
1133 565.5 1120 3817.651
1134 566 1122 3817.649
1135 566.5 1124 3817.647
1136 567 1125 3817.646




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1137 567.5 1126 3817.645
1138 568 1126 3817.645
1139 568.5 1127 3817.644
1140 569 1126 3817.645
1141 569.5 1125 3817.646
1142 570 1125 3817.646
1143 570.5 1125 3817.646
1144 571 1125 3817.646
1145 571.5 1126 3817.645
1146 572 1127 3817.644
1147 572.5 1128 3817.643
1148 573 1128 3817.643
1149 573.5 1128 3817.643
1150 574 1128 3817.643
1151 574.5 1129 3817.642
1152 575 1128 3817.643
1153 575.5 1128 3817.643
1154 576 1129 3817.642
1155 576.5 1130 3817.641
1156 577 1131 3817.640
1157 577.5 1132 3817.639
1158 578 1131 3817.640
1159 578.5 1131 3817.640
1160 579 1131 3817.640
1161 579.5 1132 3817.639
1162 580 1132 3817.639
1163 580.5 1133 3817.638
1164 581 1134 3817.637
1165 581.5 1135 3817.636
1166 582 1134 3817.637
1167 582.5 1132 3817.639
1168 583 1131 3817.640
1169 583.5 1130 3817.641
1170 584 1129 3817.642
1171 584.5 1128 3817.643
1172 585 1126 3817.645
1173 585.5 1125 3817.646
1174 586 1126 3817.645
1175 586.5 1127 3817.644
1176 587 1128 3817.643
1177 587.5 1130 3817.641




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1178 588 1128 3817.643
1179 588.5 1125 3817.646
1180 589 1126 3817.645
1181 589.5 1127 3817.644
1182 590 1128 3817.643
1183 500.5 1130 3817.641
1184 591 1131 3817.640
1185 5915 1132 3817.639
1186 592 1134 3817.637
1187 592.5 1136 3817.635
1188 593 1137 3817.634
1189 593.5 1138 3817.633
1190 594 1139 3817.632
1191 504.5 1140 3817.631
1192 595 1141 3817.630
1193 595.5 1142 3817.629
1194 596 1142 3817.629
1195 596.5 1143 3817.628
1196 597 1142 3817.629
1197 597.5 1141 3817.630
1198 598 1141 3817.630
1199 598.5 1142 3817.629
1200 599 1141 3817.630
1201 509.5 1139 3817.632
1202 PC6 600 1172 3818.803 1140 3817.631
1203 600.5 1170 3817.633
1204 601 1170 3817.633
1205 601.5 1169 3817.634
1206 602 1169 3817.634
1207 602.5 1168 3817.635
1208 603 1168 3817.635
1209 603.5 1167 3817.636
1210 604 1167 3817.636
1211 604.5 1167 3817.636
1212 605 1167 3817.636
1213 605.5 1167 3817.636
1214 606 1167 3817.636
1215 606.5 1166 3817.637
1216 607 1166 3817.637
1217 607.5 1165 3817.638
1218 608 1.163 3817.640




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1219 608.5 1161 3817.642
1220 609 1162 3817.641
1221 609.5 1163 3817.640
1222 610 1165 3817.638
1223 610.5 1166 3817.637
1224 611 1166 3817.637
1225 611.5 1167 3817.636
1226 612 1169 3817.634
1227 612.5 1170 3817.633
1228 613 1171 3817.632
1229 613.5 1172 3817.631
1230 614 1173 3817.630
1231 614.5 1175 3817.628
1232 615 1177 3817.626
1233 615.5 1180 3817.623
1234 616 1180 3817.623
1235 616.5 1181 3817.622
1236 617 1181 3817.622
1237 617.5 1182 3817.621
1238 618 1181 3817.622
1239 618.5 1179 3817.624
1240 619 1176 3817.627
1241 619.5 1173 3817.630
1242 620 1171 3817.632
1243 620.5 1169 3817.634
1244 621 1167 3817.636
1245 621.5 1166 3817.637
1246 622 1165 3817.638
1247 622.5 1164 3817.639
1248 623 1163 3817.640
1249 623.5 1162 3817.641
1250 624 1161 3817.642
1251 624.5 1159 3817.644
1252 625 1156 3817.647
1253 625.5 1152 3817.651
1254 626 1152 3817.651
1255 626.5 1151 3817.652
1256 627 1151 3817.652
1257 627.5 1150 3817.653
1258 628 1150 3817.653
1259 628.5 1151 3817.652




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1260 629 1152 3817.651
1261 629.5 1.154 3817.649
1262 630 1156 3817.647
1263 630.5 1158 3817.645
1264 631 1160 3817.643
1265 6315 1162 3817.641
1266 632 1163 3817.640
1267 632.5 1165 3817.638
1268 633 1165 3817.638
1269 633.5 1166 3817.637
1270 634 1165 3817.638
1271 634.5 1164 3817.639
1272 635 1164 3817.639
1273 635.5 1163 3817.640
1274 636 1163 3817.640
1275 636.5 1162 3817.641
1276 637 1161 3817.642
1277 637.5 1161 3817.642
1278 638 1160 3817.643
1279 638.5 1158 3817.645
1280 639 1159 3817.644
1281 639.5 1159 3817.644
1282 640 1160 3817.643
1283 640.5 1162 3817.641
1284 641 1165 3817.638
1285 641.5 1167 3817.636
1286 642 1170 3817.633
1287 642.5 1172 3817.631
1288 643 1173 3817.630
1289 643.5 1175 3817.628
1290 644 1174 3817.629
1291 644.5 1174 3817.629
1292 645 1174 3817.629
1293 645.5 1174 3817.629
1294 646 1174 3817.629
1295 646.5 1173 3817.630
1296 647 1173 3817.630
1297 647.5 1173 3817.630
1298 648 1171 3817.632
1299 648.5 1169 3817.634
1300 649 1167 3817.636




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1301 649.5 1.166 3817.637
1302 650 1164 3817.639
1303 650.5 1162 3817.641
1304 651 1161 3817.642
1305 651.5 1160 3817.643
1306 652 1159 3817.644
1307 652.5 1157 3817.646
1308 653 1157 3817.646
1309 653.5 1157 3817.646
1310 654 1156 3817.647
1311 654.5 1155 3817.648
1312 655 1153 3817.650
1313 655.5 1151 3817.652
1314 656 1151 3817.652
1315 656.5 1152 3817.651
1316 657 1153 3817.650
1317 657.5 1154 3817.649
1318 658 1154 3817.649
1319 658.5 1154 3817.649
1320 659 1.153 3817.650
1321 659.5 1152 3817.651
1322 660 1155 3817.648
1323 660.5 1157 3817.646
1324 661 1158 3817.645
1325 661.5 1159 3817.644
1326 662 1160 3817.643
1327 662.5 1162 3817.641
1328 663 1.164 3817.639
1329 663.5 1165 3817.638
1330 664 1168 3817.635
1331 664.5 1172 3817.631
1332 665 1172 3817.631
1333 665.5 1173 3817.630
1334 666 1175 3817.628
1335 666.5 1178 3817.625
1336 667 1178 3817.625
1337 667.5 1179 3817.624
1338 668 1180 3817.623
1339 668.5 1182 3817.621
1340 669 1183 3817.620
1341 669.5 1184 3817.619




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1342 670 1184 3817.619
1343 670.5 1.185 3817.618
1344 671 1186 3817.617
1345 6715 1188 3817.615
1346 672 1188 3817.615
1347 672.5 1189 3817.614
1348 673 1190 3817.613
1349 673.5 1191 3817.612
1350 674 1191 3817.612
1351 674.5 1192 3817.611
1352 675 1191 3817.612
1353 675.5 1189 3817.614
1354 676 1188 3817.615
1355 676.5 1187 3817.616
1356 677 1187 3817.616
1357 677.5 1188 3817.615
1358 678 1187 3817.616
1359 678.5 1186 3817.617
1360 679 1186 3817.617
1361 679.5 1185 3817.618
1362 680 1186 3817.617
1363 680.5 1186 3817.617
1364 681 1187 3817.616
1365 681.5 1187 3817.616
1366 682 1185 3817.618
1367 682.5 1184 3817.619
1368 683 1183 3817.620
1369 683.5 1182 3817.621
1370 684 1181 3817.622
1371 684.5 1180 3817.623
1372 685 1178 3817.625
1373 685.5 1175 3817.628
1374 686 1175 3817.628
1375 686.5 1174 3817.629
1376 687 1178 3817.625
1377 687.5 1181 3817.622
1378 688 1181 3817.622
1379 688.5 1182 3817.621
1380 689 1182 3817.621
1381 689.5 1182 3817.621
1382 690 1.183 3817.620




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1383 690.5 1184 3817.619
1384 691 1184 3817.619
1385 691.5 1183 3817.620
1386 692 1184 3817.619
1387 692.5 1186 3817.617
1388 693 1187 3817.616
1389 693.5 1188 3817.615
1390 694 1188 3817.615
1391 694.5 1189 3817.614
1392 695 1189 3817.614
1393 695.5 1189 3817.614
1394 696 1187 3817.616
1395 696.5 1186 3817.617
1396 697 1187 3817.616
1397 697.5 1188 3817.615
1398 698 1186 3817.617
1399 698.5 1185 3817.618
1400 699 1187 3817.616
1401 699.5 1188 3817.615
1402 PC7 700 1242 3818.860 1185 3817.618
1403 700.5 1.245 3817.615
1404 701 1.245 3817.615
1405 7015 1245 3817.615
1406 702 1246 3817.614
1407 702.5 1245 3817.615
1408 703 1243 3817.617
1409 703.5 1243 3817.617
1410 704 1242 3817.618
1411 704.5 1242 3817.618
1412 705 1241 3817.619
1413 705.5 1240 3817.620
1414 706 1238 3817.622
1415 706.5 1238 3817.622
1416 707 1238 3817.622
1417 707.5 1237 3817.623
1418 708 1236 3817.624
1419 708.5 1235 3817.625
1420 709 1233 3817.627
1421 709.5 1231 3817.629
1422 710 1230 3817.630
1423 710.5 1229 3817.631




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1424 711 1228 3817.632
1425 7115 1227 3817.633
1426 712 1225 3817.635
1427 7125 1.225 3817.635
1428 713 1224 3817.636
1429 7135 1.225 3817.635
1430 714 1225 3817.635
1431 7145 1.225 3817.635
1432 715 1224 3817.636
1433 715.5 1.225 3817.635
1434 716 1225 3817.635
1435 716.5 1224 3817.636
1436 717 1223 3817.637
1437 717.5 1224 3817.636
1438 718 1224 3817.636
1439 7185 1224 3817.636
1440 719 1223 3817.637
1441 719.5 1223 3817.637
1442 720 1222 3817.638
1443 720.5 1224 3817.636
1444 721 1226 3817.634
1445 7215 1227 3817.633
1446 722 1228 3817.632
1447 7225 1228 3817.632
1448 723 1229 3817.631
1449 7235 1229 3817.631
1450 724 1230 3817.630
1451 7245 1232 3817.628
1452 725 1235 3817.625
1453 725.5 1236 3817.624
1454 726 1238 3817.622
1455 726.5 1239 3817.621
1456 727 1241 3817.619
1457 7275 1240 3817.620
1458 728 1239 3817.621
1459 7285 1237 3817.623
1460 729 1235 3817.625
1461 729.5 1230 3817.630
1462 730 1228 3817.632
1463 730.5 1228 3817.632
1464 731 1227 3817.633




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1465 7315 1228 3817.632
1466 732 1229 3817.631
1467 7325 1228 3817.632
1468 733 1228 3817.632
1469 7335 1227 3817.633
1470 734 1.225 3817.635
1471 7345 1224 3817.636
1472 735 1222 3817.638
1473 735.5 1220 3817.640
1474 736 1219 3817.641
1475 736.5 1217 3817.643
1476 737 1215 3817.645
1477 7375 1215 3817.645
1478 738 1216 3817.644
1479 738.5 1216 3817.644
1480 739 1215 3817.645
1481 739.5 1218 3817.642
1482 740 1219 3817.641
1483 740.5 1219 3817.641
1484 741 1220 3817.640
1485 7415 1221 3817.639
1486 742 1222 3817.638
1487 7425 1221 3817.639
1488 743 1221 3817.639
1489 7435 1220 3817.640
1490 744 1218 3817.642
1491 7445 1218 3817.642
1492 745 1217 3817.643
1493 745.5 1216 3817.644
1494 746 1214 3817.646
1495 746.5 1211 3817.649
1496 747 1209 3817.651
1497 7475 1209 3817.651
1498 748 1208 3817.652
1499 748.5 1207 3817.653
1500 749 1205 3817.655
1501 749.5 1204 3817.656
1502 750 1203 3817.657
1503 750.5 1201 3817.659
1504 751 1199 3817.661
1505 7515 1198 3817.662




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1506 752 1196 3817.664
1507 7525 1194 3817.666
1508 753 1192 3817.668
1509 753.5 1191 3817.669
1510 754 1190 3817.670
1511 754.5 1189 3817.671
1512 755 1188 3817.672
1513 755.5 1188 3817.672
1514 756 1187 3817.673
1515 756.5 1188 3817.672
1516 757 1188 3817.672
1517 757.5 1188 3817.672
1518 758 1188 3817.672
1519 758.5 1190 3817.670
1520 759 1192 3817.668
1521 759.5 1192 3817.668
1522 760 1193 3817.667
1523 760.5 1194 3817.666
1524 761 1196 3817.664
1525 761.5 1197 3817.663
1526 762 1198 3817.662
1527 762.5 1199 3817.661
1528 763 1201 3817.659
1529 763.5 1201 3817.659
1530 764 1202 3817.658
1531 764.5 1201 3817.659
1532 765 1201 3817.659
1533 765.5 1203 3817.657
1534 766 1205 3817.655
1535 766.5 1203 3817.657
1536 767 1202 3817.658
1537 767.5 1200 3817.660
1538 768 1198 3817.662
1539 768.5 1198 3817.662
1540 769 1199 3817.661
1541 769.5 1199 3817.661
1542 770 1200 3817.660
1543 770.5 1200 3817.660
1544 771 1201 3817.659
1545 7715 1200 3817.660
1546 772 1200 3817.660




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1547 7725 1200 3817.660
1548 773 1200 3817.660
1549 7735 1200 3817.660
1550 774 1201 3817.659
1551 7745 1202 3817.658
1552 775 1203 3817.657
1553 775.5 1204 3817.656
1554 776 1206 3817.654
1555 776.5 1206 3817.654
1556 777 1207 3817.653
1557 7775 1207 3817.653
1558 778 1208 3817.652
1559 778.5 1207 3817.653
1560 779 1206 3817.654
1561 779.5 1207 3817.653
1562 780 1207 3817.653
1563 780.5 1205 3817.655
1564 781 1204 3817.656
1565 7815 1203 3817.657
1566 782 1202 3817.658
1567 782.5 1202 3817.658
1568 783 1201 3817.659
1569 783.5 1201 3817.659
1570 784 1201 3817.659
1571 784.5 1200 3817.660
1572 785 1200 3817.660
1573 785.5 1200 3817.660
1574 786 1199 3817.661
1575 786.5 1200 3817.660
1576 787 1201 3817.659
1577 787.5 1201 3817.659
1578 788 1202 3817.658
1579 788.5 1202 3817.658
1580 789 1203 3817.657
1581 789.5 1204 3817.656
1582 790 1205 3817.655
1583 790.5 1205 3817.655
1584 791 1205 3817.655
1585 7915 1206 3817.654
1586 792 1207 3817.653
1587 7925 1208 3817.652




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1588 793 1208 3817.652
1589 7935 1210 3817.650
1590 794 1212 3817.648
1591 7945 1211 3817.649
1592 795 1211 3817.649
1593 795.5 1211 3817.649
1594 796 1210 3817.650
1595 796.5 1211 3817.649
1596 797 1211 3817.649
1597 797.5 1211 3817.649
1598 798 1211 3817.649
1599 798.5 1212 3817.648
1600 799 1213 3817.647
1601 799.5 1213 3817.647
1602 PC8 800 0975 3818.622 1213 3817.647
1603 800.5 0.976 3817.646
1604 801 0.977 3817.645
1605 801.5 0.978 3817.644
1606 802 0.978 3817.644
1607 802.5 0.979 3817.643
1608 803 0.980 3817.642
1609 803.5 0.981 3817.641
1610 804 0.982 3817.640
1611 804.5 0.983 3817.639
1612 805 0.985 3817.637
1613 805.5 0.984 3817.638
1614 806 0.984 3817.638
1615 806.5 0.985 3817.637
1616 807 0.985 3817.637
1617 807.5 0.985 3817.637
1618 808 0.985 3817.637
1619 808.5 0.984 3817.638
1620 809 0.984 3817.638
1621 809.5 0.985 3817.637
1622 810 0.985 3817.637
1623 810.5 0.986 3817.636
1624 811 0.987 3817.635
1625 811.5 0.988 3817.634
1626 812 0.990 3817.632
1627 812.5 0.990 3817.632
1628 813 0.991 3817.631




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1629 813.5 0.991 3817.631
1630 814 0.991 3817.631
1631 814.5 0.991 3817.631
1632 815 0.992 3817.630
1633 815.5 0.992 3817.630
1634 816 0.993 3817.629
1635 816.5 0.993 3817.629
1636 817 0.994 3817.628
1637 817.5 0.994 3817.628
1638 818 0.994 3817.628
1639 818.5 0.995 3817.627
1640 819 0.995 3817.627
1641 819.5 0.996 3817.626
1642 820 0.997 3817.625
1643 820.5 0.998 3817.624
1644 821 0.999 3817.623
1645 821.5 1.001 3817.621
1646 822 1.004 3817.618
1647 822.5 1.008 3817.614
1648 823 1.010 3817.612
1649 823.5 1011 3817.611
1650 824 1.013 3817.609
1651 824.5 1015 3817.607
1652 825 1.018 3817.604
1653 825.5 1.018 3817.604
1654 826 1.019 3817.603
1655 826.5 1.018 3817.604
1656 827 1.017 3817.605
1657 827.5 1.019 3817.603
1658 828 1.023 3817.599
1659 828.5 1.027 3817.595
1660 829 1.029 3817.593
1661 829.5 1.028 3817.594
1662 830 1.030 3817.592
1663 830.5 1.033 3817.589
1664 831 1.035 3817.587
1665 831.5 1.036 3817.586
1666 832 1.037 3817.585
1667 832.5 1.039 3817.583
1668 833 1.040 3817.582
1669 833.5 1041 3817581




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1670 834 1.043 3817579
1671 834.5 1.045 3817577
1672 835 1.048 3817.574
1673 835.5 1.049 3817.573
1674 836 1.050 3817.572
1675 836.5 1.051 3817571
1676 837 1.052 3817.570
1677 837.5 1.060 3817.562
1678 838 1.061 3817.561
1679 838.5 1.059 3817.563
1680 839 1.058 3817.564
1681 839.5 1.060 3817.562
1682 840 1.059 3817.563
1683 840.5 1.060 3817.562
1684 841 1.061 3817.561
1685 8415 1.061 3817.561
1686 842 1.062 3817.560
1687 842.5 1.063 3817.559
1688 843 1.064 3817.558
1689 843.5 1.065 3817.557
1690 844 1.067 3817.555
1691 844.5 1.068 3817.554
1692 845 1.069 3817.553
1693 845.5 1.070 3817.552
1694 846 1071 3817.551
1695 846.5 1.073 3817.549
1696 847 1.074 3817.548
1697 847.5 1.075 3817.547
1698 848 1.076 3817.546
1699 848.5 1.077 3817.545
1700 849 1.079 3817.543
1701 849.5 1.081 3817.541
1702 850 1.079 3817.543
1703 850.5 1.083 3817.539
1704 851 1.084 3817.538
1705 851.5 1.085 3817.537
1706 852 1.087 3817.535
1707 852.5 1.083 3817.539
1708 853 1.090 3817.532
1709 853.5 1.091 3817.531
1710 854 1.092 3817.530




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1711 854.5 1094 3817528
1712 855 1.098 3817.524
1713 855.5 1.096 3817.526
1714 856 1.098 3817.524
1715 856.5 1.099 3817.523
1716 857 1101 3817521
1717 857.5 1103 3817.519
1718 858 1105 3817517
1719 858.5 1109 3817.513
1720 859 1113 3817.509
1721 859.5 1115 3817.507
1722 860 1119 3817.503
1723 860.5 1118 3817.504
1724 861 1119 3817.503
1725 861.5 1120 3817.502
1726 862 1121 3817501
1727 862.5 1120 3817.502
1728 863 1121 3817501
1729 863.5 1122 3817.500
1730 864 1123 3817.499
1731 864.5 1124 3817.498
1732 865 1124 3817.498
1733 865.5 1124 3817.498
1734 866 1125 3817.497
1735 866.5 1125 3817.497
1736 867 1126 3817.496
1737 867.5 1127 3817.495
1738 868 1127 3817.495
1739 868.5 1128 3817.494
1740 869 1128 3817.494
1741 869.5 1129 3817.493
1742 870 1129 3817.493
1743 870.5 1130 3817.492
1744 871 1131 3817.491
1745 871.5 1131 3817.491
1746 872 1132 3817.490
1747 872.5 1132 3817.490
1748 873 1133 3817.489
1749 873.5 1133 3817.489
1750 874 1133 3817.489
1751 874.5 1133 3817.489




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1752 875 1134 3817.488
1753 875.5 1137 3817.485
1754 876 1139 3817.483
1755 876.5 1141 3817.481
1756 877 1142 3817.480
1757 877.5 1144 3817.478
1758 878 1146 3817.476
1759 878.5 1147 3817.475
1760 879 1148 3817.474
1761 879.5 1149 3817.473
1762 880 1150 3817.472
1763 880.5 1151 3817.471
1764 881 1151 3817.471
1765 881.5 1152 3817.470
1766 882 1152 3817.470
1767 882.5 1152 3817.470
1768 883 1149 3817.473
1769 883.5 1148 3817.474
1770 884 1147 3817.475
1771 884.5 1148 3817.474
1772 885 1147 3817.475
1773 885.5 1150 3817.472
1774 886 1153 3817.469
1775 886.5 1157 3817.465
1776 887 1157 3817.465
1777 887.5 1158 3817.464
1778 888 1158 3817.464
1779 888.5 1159 3817.463
1780 889 1160 3817.462
1781 889.5 1160 3817.462
1782 890 1161 3817.461
1783 890.5 1160 3817.462
1784 891 1161 3817.461
1785 891.5 1161 3817.461
1786 892 1161 3817.461
1787 892.5 1160 3817.462
1788 893 1160 3817.462
1789 893.5 1161 3817.461
1790 894 1161 3817.461
1791 894.5 1161 3817.461
1792 895 1162 3817.460




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1793 895.5 1164 3817.458
1794 896 1166 3817.456
1795 896.5 1168 3817.454
1796 897 1170 3817.452
1797 897.5 1172 3817.450
1798 898 1174 3817.448
1799 898.5 1176 3817.446
1800 899 1178 3817.444
1801 899.5 1180 3817.442
1802 PCY 900 1085 3818525 1182 3817.440
1803 900.5 1.085 3817.440
1804 901 1.085 3817.440
1805 901.5 1.084 3817.441
1806 902 1084 3817.441
1807 902.5 1.084 3817.441
1808 903 1.083 3817.442
1809 903.5 1.083 3817.442
1810 904 1.084 3817.441
1811 904.5 1.083 3817.442
1812 905 1,082 3817.443
1813 905.5 1.085 3817.440
1814 906 1.087 3817.438
1815 906.5 1.089 3817.436
1816 907 1.090 3817.435
1817 907.5 1.091 3817.434
1818 908 1.092 3817.433
1819 908.5 1.093 3817.432
1820 909 1.095 3817.430
1821 909.5 1.096 3817.429
1822 910 1.097 3817.428
1823 910.5 1.096 3817.429
1824 911 1.095 3817.430
1825 911.5 1.095 3817.430
1826 912 1.094 3817.431
1827 912.5 1.094 3817.431
1828 913 1.094 3817.431
1829 913.5 1.094 3817.431
1830 914 1.093 3817.432
1831 914.5 1.093 3817.432
1832 915 1092 3817.433
1833 915.5 1,093 3817.432




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1834 916 1.094 3817.431
1835 916.5 1.094 3817.431
1836 917 1.095 3817.430
1837 917.5 1094 3817.431
1838 918 1.094 3817.431
1839 918.5 1.094 3817.431
1840 919 1.094 3817.431
1841 919.5 1.095 3817.430
1842 920 1.095 3817.430
1843 920.5 1.094 3817.431
1844 921 1.092 3817.433
1845 9215 1.090 3817.435
1846 922 1.088 3817.437
1847 922.5 1.087 3817.438
1848 923 1.085 3817.440
1849 9235 1082 3817.443
1850 924 1.080 3817.445
1851 924.5 1077 3817.448
1852 925 1.075 3817.450
1853 925.5 1.078 3817.447
1854 926 1.080 3817.445
1855 926.5 1081 3817.444
1856 927 1.082 3817.443
1857 927.5 1.084 3817.441
1858 928 1.085 3817.440
1859 928.5 1.086 3817.439
1860 929 1.087 3817.438
1861 929.5 1,088 3817.437
1862 930 1.090 3817.435
1863 930.5 1.089 3817.436
1864 931 1.089 3817.436
1865 9315 1.088 3817.437
1866 932 1.087 3817.438
1867 932.5 1.087 3817.438
1868 933 1.088 3817.437
1869 933.5 1.089 3817.436
1870 934 1.088 3817.437
1871 934.5 1.088 3817.437
1872 935 1.088 3817.437
1873 935.5 1.087 3817.438
1874 936 1.087 3817.438




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1875 936.5 1.086 3817.439
1876 937 1.085 3817.440
1877 937.5 1.085 3817.440
1878 938 1.084 3817.441
1879 938.5 1.083 3817.442
1880 939 1.082 3817.443
1881 939.5 1.082 3817.443
1882 940 1,082 3817.443
1883 940.5 1.084 3817.441
1884 941 1.085 3817.440
1885 9415 1.087 3817.438
1886 942 1.089 3817.436
1887 942.5 1.091 3817.434
1888 943 1.093 3817.432
1889 943.5 1.095 3817.430
1890 944 1.097 3817.428
1891 9445 1.099 3817.426
1892 945 1102 3817.423
1893 945.5 1101 3817.424
1894 946 1101 3817.424
1895 946.5 1102 3817.423
1896 947 1103 3817.422
1897 947.5 1103 3817.422
1898 948 1104 3817.421
1899 948.5 1104 3817.421
1900 949 1105 3817.420
1901 949.5 1105 3817.420
1902 950 1106 3817.419
1903 950.5 1108 3817.417
1904 951 1110 3817.415
1905 951.5 1113 3817.412
1906 952 1116 3817.409
1907 952.5 1118 3817.407
1908 953 1119 3817.406
1909 953.5 1121 3817.404
1910 954 1121 3817.404
1911 954.5 1122 3817.403
1912 955 1123 3817.402
1913 955.5 1122 3817.403
1914 956 1122 3817.403
1915 956.5 1121 3817.404




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1916 957 1121 3817.404
1917 957.5 1122 3817.403
1918 958 1121 3817.404
1919 958.5 1120 3817.405
1920 959 1119 3817.406
1921 959.5 1119 3817.406
1922 960 1118 3817.407
1923 960.5 1117 3817.408
1924 961 1116 3817.409
1925 961.5 1115 3817.410
1926 962 1113 3817.412
1927 962.5 1112 3817.413
1928 963 1111 3817.414
1929 963.5 1110 3817.415
1930 964 1109 3817.416
1931 964.5 1109 3817.416
1932 965 1108 3817.417
1933 965.5 1105 3817.420
1934 966 1103 3817.422
1935 966.5 1100 3817.425
1936 967 1.098 3817.427
1937 967.5 1.095 3817.430
1938 968 1.092 3817.433
1939 968.5 1.089 3817.436
1940 969 1.086 3817.439
1941 969.5 1.083 3817.442
1942 970 1.080 3817.445
1943 970.5 1.083 3817.442
1944 971 1.086 3817.439
1945 9715 1.089 3817.436
1946 972 1092 3817.433
1947 972.5 1.096 3817.429
1948 973 1.099 3817.426
1949 973.5 1102 3817.423
1950 974 1108 3817.417
1951 974.5 1112 3817.413
1952 975 1117 3817.408
1953 975.5 1118 3817.407
1954 976 1119 3817.406
1955 976.5 1120 3817.405
1956 977 1121 3817.404




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1957 9775 1122 3817.403
1958 978 1124 3817.401
1959 978.5 1125 3817.400
1960 979 1126 3817.399
1961 979.5 1127 3817.398
1962 980 1128 3817.397
1963 980.5 1130 3817.395
1964 981 1132 3817.393
1965 9815 1134 3817.391
1966 982 1136 3817.389
1967 982.5 1138 3817.387
1968 983 1140 3817.385
1969 983.5 1142 3817.383
1970 984 1144 3817.381
1971 984.5 1146 3817.379
1972 985 1149 3817.376
1973 985.5 1148 3817.377
1974 986 1150 3817.375
1975 986.5 1151 3817.374
1976 087 1152 3817.373
1977 987.5 1153 3817.372
1978 088 1154 3817371
1979 988.5 1155 3817.370
1980 989 1.156 3817.369
1981 989.5 1157 3817.368
1982 990 1158 3817.367
1983 990.5 1159 3817.366
1984 991 1160 3817.365
1985 991.5 1161 3817.364
1986 992 1162 3817.363
1987 992.5 1163 3817.362
1988 993 1164 3817.361
1989 993.5 1165 3817.360
1990 994 1166 3817.359
1991 994.5 1167 3817.358
1992 995 1169 3817.356
1993 995.5 1168 3817.357
1994 996 1168 3817.357
1995 996.5 1167 3817.358
1996 997 1166 3817.359
1997 997.5 1.166 3817.359




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
1998 998 1167 3817.358
1999 998.5 1166 3817.359
2000 999 1166 3817.359
2001 999.5 1.165 3817.360
2002 PC10 1000 101 3818.370 1165 3817.360
2003 10005 1011 3817.359
2004 1001 1012 3817.358
2005 10015 1013 3817.357
2006 1002 1015 3817.355
2007 1002.5 1016 3817.354
2008 1003 1017 3817.353
2009 10035 1.018 3817.352
2010 1004 1019 3817.351
2011 1004.5 1.020 3817.350
2012 1005 1.021 3817.349
2013 10055 1.020 3817.350
2014 1006 1.021 3817.349
2015 1006.5 1021 3817.349
2016 1007 1.020 3817.350
2017 1007.5 1021 3817.349
2018 1008 1.020 3817.350
2019 10085 1021 3817.349
2020 1009 1022 3817.348
2021 1009.5 1022 3817.348
2022 1010 1022 3817.348
2023 10105 1021 3817.349
2024 1011 1021 3817.349
2025 10115 1.020 3817.350
2026 1012 1.020 3817.350
2027 1012.5 1.019 3817.351
2028 1013 1018 3817.352
2029 10135 1017 3817.353
2030 1014 1.016 3817.354
2031 10145 1.016 3817.354
2032 1015 1015 3817.355
2033 10155 1.015 3817.355
2034 1016 1.016 3817.354
2035 10165 1017 3817.353
2036 1017 1017 3817.353
2037 10175 1017 3817.353
2038 1018 1018 3817.352




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2039 10185 1.018 3817352
2040 1019 1.018 3817.352
2041 1019.5 1019 3817.351
2042 1020 1019 3817.351
2043 10205 1018 3817.352
2044 1021 1019 3817.351
2045 10215 1019 3817.351
2046 1022 1019 3817.351
2047 1022.5 1018 3817.352
2048 1023 1.018 3817.352
2049 10235 1018 3817.352
2050 1024 1019 3817.351
2051 10245 1019 3817.351
2052 1025 1019 3817.351
2053 10255 1018 3817.352
2054 1026 1017 3817.353
2055 1026.5 1018 3817.352
2056 1027 1.018 3817.352
2057 10275 1.017 3817.353
2058 1028 1017 3817.353
2059 10285 1017 3817.353
2060 1029 1016 3817.354
2061 1029.5 1.016 3817.354
2062 1030 1016 3817.354
2063 1030.5 1016 3817.354
2064 1031 1017 3817.353
2065 10315 1017 3817.353
2066 1032 1017 3817.353
2067 1032.5 1018 3817.352
2068 1033 1.018 3817.352
2069 10335 1018 3817.352
2070 1034 1.018 3817.352
2071 10345 1019 3817.351
2072 1035 1.019 3817.351
2073 10355 1.020 3817.350
2074 1036 1.021 3817.349
2075 1036.5 1022 3817.348
2076 1037 1018 3817.352
2077 1037.5 1017 3817.353
2078 1038 1018 3817.352
2079 10385 1.020 3817.350




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2080 1039 1022 3817.348
2081 1039.5 1.024 3817.346
2082 1040 1.026 3817.344
2083 10405 1.030 3817.340
2084 1041 1.031 3817.339
2085 10415 1.031 3817.339
2086 1042 1.032 3817.338
2087 1042.5 1.033 3817.337
2088 1043 1.033 3817.337
2089 10435 1.034 3817.336
2090 1044 1.035 3817.335
2091 10445 1.035 3817.335
2092 1045 1.036 3817.334
2093 10455 1.037 3817.333
2094 1046 1.038 3817.332
2095 1046.5 1.038 3817.332
2096 1047 1.039 3817.331
2097 10475 1.039 3817.331
2098 1048 1.040 3817.330
2099 1048 5 1.040 3817.330
2100 1049 1.041 3817.329
2101 10495 1042 3817.328
2102 1050 1.043 3817.327
2103 1050.5 1.045 3817.325
2104 1051 1.047 3817.323
2105 10515 1.050 3817.320
2106 1052 1.053 3817.317
2107 1052.5 1.056 3817.314
2108 1053 1.057 3817.313
2109 1053.5 1.060 3817.310
2110 1054 1.062 3817.308
2111 1054.5 1.065 3817.305
2112 1055 1.068 3817.302
2113 10555 1.067 3817.303
2114 1056 1.069 3817.301
2115 1056.5 1.070 3817.300
2116 1057 1071 3817.299
2117 1057.5 1072 3817.298
2118 1058 1.073 3817.297
2119 1058.5 1.074 3817.296
2120 1059 1075 3817.295




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2121 1059.5 1076 3817.294
2122 1060 1.077 3817.293
2123 1060.5 1.077 3817.293
2124 1061 1.076 3817.294
2125 1061.5 1.075 3817.295
2126 1062 1.075 3817.295
2127 1062.5 1.076 3817.294
2128 1063 1.076 3817.294
2129 1063.5 1.077 3817.293
2130 1064 1.076 3817.294
2131 1064.5 1.076 3817.294
2132 1065 1075 3817.295
2133 1065.5 1.077 3817.293
2134 1066 1.077 3817.293
2135 1066.5 1.077 3817.293
2136 1067 1.078 3817.292
2137 1067.5 1.079 3817.291
2138 1068 1.080 3817.290
2139 1068.5 1.080 3817.290
2140 1069 1.081 3817.289
2141 1069.5 1.081 3817.289
2142 1070 1,082 3817.288
2143 10705 1.083 3817.287
2144 1071 1,084 3817.286
2145 10715 1.086 3817.284
2146 1072 1.089 3817.281
2147 10725 1.090 3817.280
2148 1073 1.092 3817.278
2149 10735 1093 3817.277
2150 1074 1.095 3817.275
2151 10745 1.097 3817.273
2152 1075 1.099 3817.271
2153 10755 1.098 3817.272
2154 1076 1.099 3817.271
2155 1076.5 1100 3817.270
2156 1077 1101 3817.269
2157 10775 1102 3817.268
2158 1078 1103 3817.267
2159 10785 1105 3817.265
2160 1079 1106 3817.264
2161 1079.5 1107 3817.263




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2162 1080 1108 3817.262
2163 1080.5 1107 3817.263
2164 1081 1107 3817.263
2165 10815 1108 3817.262
2166 1082 1108 3817.262
2167 1082.5 1109 3817.261
2168 1083 1109 3817.261
2169 10835 1108 3817.262
2170 1084 1109 3817.261
2171 1084.5 1110 3817.260
2172 1085 1110 3817.260
2173 1085.5 1111 3817.259
2174 1086 1111 3817.259
2175 1086.5 1112 3817.258
2176 1087 1112 3817.258
2177 1087.5 1113 3817.257
2178 1088 1114 3817.256
2179 1088.5 1114 3817.256
2180 1089 1114 3817.256
2181 1089.5 1115 3817.255
2182 1090 1115 3817.255
2183 1090.5 1118 3817.252
2184 1091 1120 3817.250
2185 10915 1121 3817.249
2186 1092 1122 3817.248
2187 1092.5 1122 3817.248
2188 1093 1122 3817.248
2189 1093.5 1123 3817.247
2190 1094 1123 3817.247
2191 1094.5 1124 3817.246
2192 1095 1125 3817.245
2193 10955 1126 3817.244
2194 1096 1128 3817.242
2195 1096.5 1130 3817.240
2196 1097 1133 3817.237
2197 1097.5 1134 3817.236
2198 1098 1137 3817.233
2199 1098.5 1139 3817.231
2200 1099 1141 3817.229
2201 1099.5 1142 3817.228
2202 PC11 1100  0.848 3818.075 1143 3817.227




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2203 11005 0.848 3817.227
2204 1101 0.849 3817.226
2205 11015 0.850 3817.225
2206 1102 0.847 3817.228
2207 11025 0.846 3817.229
2208 1103 0.845 3817.230
2209 11035 0.847 3817.228
2210 1104 0.850 3817.225
2211 11045 0.855 3817.220
2212 1105 0.858 3817.217
2213 11055 0.859 3817.216
2214 1106 0.860 3817.215
2215 1106.5 0.861 3817.214
2216 1107 0.862 3817.213
2217 11075 0.863 3817.212
2218 1108 0.864 3817.211
2219 11085 0.865 3817.210
2220 1109 0.866 3817.209
2221 1109.5 0.867 3817.208
2222 1110 0.868 3817.207
2223 11105 0.868 3817.207
2224 1111 0.869 3817.206
2225 11115 0.869 3817.206
2226 1112 0.868 3817.207
2227 11125 0.869 3817.206
2228 1113 0.870 3817.205
2229 11135 0.869 3817.206
2230 1114 0.870 3817.205
2231 11145 0.870 3817.205
2232 1115 0.871 3817.204
2233 11155 0.870 3817.205
2234 1116 0.871 3817.204
2235 11165 0.871 3817.204
2236 1117 0.870 3817.205
2237 11175 0.870 3817.205
2238 1118 0.869 3817.206
2239 11185 0.870 3817.205
2240 1119 0.871 3817.204
2041 11195 0.871 3817.204
2242 1120 0.872 3817.203
2243 11205 0.872 3817.203




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2244 1121 0.872 3817.203
2245 11215 0.871 3817.204
2246 1122 0.871 3817.204
2247 11225 0.871 3817.204
2248 1123 0.870 3817.205
2249 11235 0.871 3817.204
2250 1124 0.870 3817.205
2251 11245 0.870 3817.205
2252 1125 0.870 3817.205
2253 11255 0.870 3817.205
2254 1126 0.871 3817.204
2255 1126 5 0.871 3817.204
2256 1127 0.872 3817.203
2257 11275 0.872 3817.203
2258 1128 0.873 3817.202
2259 11285 0.873 3817.202
2260 1129 0.874 3817.201
2261 11295 0.874 3817.201
2262 1130 0.875 3817.200
2263 11305 0.876 3817.199
2264 1131 0.877 3817.198
2265 11315 0.878 3817.197
2266 1132 0.879 3817.196
2267 11325 0.880 3817.195
2268 1133 0.881 3817.194
2269 11335 0.882 3817.193
2270 1134 0.883 3817.192
2271 11345 0.884 3817.191
2072 1135 0.885 3817.190
2273 11355 0.886 3817.189
2274 1136 0.887 3817.188
2275 11365 0.888 3817.187
2276 1137 0.889 3817.186
2077 11375 0.890 3817.185
2278 1138 0.891 3817.184
2279 11385 0.892 3817.183
2280 1139 0.893 3817.182
2281 11395 0.895 3817.180
2282 1140 0.897 3817.178
2283 11405 0.897 3817.178
2284 1141 0.896 3817.179




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2285 11415 0.895 3817.180
2286 1142 0.894 3817.181
2287 11425 0.894 3817.181
2288 1143 0.893 3817.182
2289 11435 0.893 3817.182
2290 1144 0.893 3817.182
2291 11445 0.892 3817.183
2292 1145 0.892 3817.183
2293 11455 0.892 3817.183
2294 1146 0.891 3817.184
2295 1146 5 0.891 3817.184
2296 1147 0.891 3817.184
2297 11475 0.890 3817.185
2298 1148 0.890 3817.185
2299 11485 0.891 3817.184
2300 1149 0.891 3817.184
2301 11495 0.890 3817.185
2302 1150 0.890 3817.185
2303 11505 0.891 3817.184
2304 1151 0.891 3817.184
2305 11515 0.892 3817.183
2306 1152 0.893 3817.182
2307 11525 0.894 3817.181
2308 1153 0.895 3817.180
2309 11535 0.896 3817.179
2310 1154 0.897 3817.178
2311 11545 0.898 3817.177
2312 1155 0.899 3817.176
2313 11555 0.899 3817.176
2314 1156 0.900 3817.175
2315 1156.5 0.901 3817.174
2316 1157 0.901 3817.174
2317 11575 0.902 3817.173
2318 1158 0.903 3817.172
2319 1158.5 0.904 3817.171
2320 1159 0.904 3817.171
2321 1159.5 0.905 3817.170
2322 1160 0.905 3817.170
2323 11605 0.906 3817.169
2324 1161 0.906 3817.169
2325 11615 0.906 3817.169




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2326 1162 0.907 3817.168
2327 11625 0.908 3817.167
2328 1163 0.907 3817.168
2329 11635 0.907 3817.168
2330 1164 0.908 3817.167
2331 11645 0.908 3817.167
2332 1165 0.908 3817.167
2333 11655 0.910 3817.165
2334 1166 0.911 3817.164
2335 1166.5 0912 3817.163
2336 1167 0.915 3817.160
2337 11675 0.916 3817.159
2338 1168 0.918 3817.157
2339 11685 0.919 3817.156
2340 1169 0.920 3817.155
2341 1169.5 0.922 3817.153
2342 1170 0.925 3817.150
2343 11705 0.927 3817.148
2344 1171 0.931 3817.144
2345 11715 0.934 3817.141
2346 1172 0.936 3817.139
2347 11725 0.938 3817.137
2348 1173 0.940 3817.135
2349 11735 0.941 3817.134
2350 1174 0.943 3817.132
2351 11745 0.944 3817.131
2352 1175 0.945 3817.130
2353 11755 0.947 3817.128
2354 1176 0.949 3817.126
2355 11765 0.951 3817.124
2356 1177 0.953 3817.122
2357 11775 0.956 3817.119
2358 1178 0.959 3817.116
2359 11785 0.960 3817.115
2360 1179 0.963 3817.112
2361 11795 0.966 3817.109
2362 1180 0.968 3817.107
2363 11805 0.966 3817.109
2364 1181 0.967 3817.108
2365 11815 0.967 3817.108
2366 1182 0.967 3817.108




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2367 11825 0.967 3817.108
2368 1183 0.966 3817.109
2369 11835 0.966 3817.109
2370 1184 0.966 3817.109
2371 11845 0.965 3817.110
2372 1185 0.965 3817.110
2373 11855 0.966 3817.109
2374 1186 0.968 3817.107
2375 1186.5 0.970 3817.105
2376 1187 0.971 3817.104
2377 11875 0.972 3817.103
2378 1188 0.973 3817.102
2379 11885 0.974 3817.101
2380 1189 0.975 3817.100
2381 1189.5 0.974 3817.101
2382 1190 0.975 3817.100
2383 11905 0.976 3817.099
2384 1191 0.977 3817.098
2385 11915 0.979 3817.096
2386 1192 0.980 3817.095
2387 11925 0.981 3817.094
2388 1193 0.982 3817.093
2389 11935 0.983 3817.092
2390 1194 0.984 3817.091
2391 11945 0.984 3817.091
2392 1195 0.985 3817.090
2393 11955 0.987 3817.088
2394 1196 0.989 3817.086
2395 1196.5 0.991 3817.084
2396 1197 0.993 3817.082
2397 11975 0.995 3817.080
2398 1198 0.997 3817.078
2399 11985 0.999 3817.076
2400 1199 1.000 3817.075
2401 1199.5 1.003 3817.072
2402 PC12 1200 0925 3817.995 1.005 3817.070
2403 12005 0.925 3817.070
2404 1201 0.926 3817.069
2405 12015 0.925 3817.070
2406 1202 0.925 3817.070
2407 1202.5 0.926 3817.069




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2408 1203 0.927 3817.068
2409 12035 0.930 3817.065
2410 1204 0.930 3817.065
2411 12045 0.931 3817.064
2412 1205 0.932 3817.063
2413 12055 0.928 3817.067
2414 1206 0.929 3817.066
2415 1206.5 0.931 3817.064
2416 1207 0.935 3817.060
2417 12075 0.935 3817.060
2418 1208 0.936 3817.059
2419 12085 0.936 3817.059
2420 1209 0.937 3817.058
2421 1209.5 0.938 3817.057
2422 1210 0.938 3817.057
2423 12105 0.939 3817.056
2424 1211 0.939 3817.056
2425 12115 0.940 3817.055
2426 1212 0.941 3817.054
2427 12125 0.939 3817.056
2428 1213 0.943 3817.052
2429 12135 0.940 3817.055
2430 1214 0.942 3817.053
2431 12145 0.943 3817.052
2432 1215 0.942 3817.053
2433 12155 0.947 3817.048
2434 1216 0.948 3817.047
2435 12165 0.048 3817.047
2436 1217 0.949 3817.046
2437 12175 0.949 3817.046
2438 1218 0.950 3817.045
2439 12185 0.950 3817.045
2440 1219 0.951 3817.044
2441 12195 0.951 3817.044
2442 1220 0.952 3817.043
2443 12205 0.951 3817.044
2444 1221 0.952 3817.043
2445 12215 0.952 3817.043
2446 1222 0.953 3817.042
2447 12225 0.953 3817.042
2448 1223 0.952 3817.043




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2449 12235 0.952 3817.043
2450 1224 0.953 3817.042
2451 12245 0.954 3817.041
2452 1225 0.953 3817.042
2453 12255 0.952 3817.043
2454 1226 0.951 3817.044
2455 1226 5 0.950 3817.045
2456 1227 0.949 3817.046
2457 12275 0.952 3817.043
2458 1228 0.954 3817.041
2459 12285 0.955 3817.040
2460 1229 0.955 3817.040
2461 12295 0.955 3817.040
2462 1230 0.955 3817.040
2463 12305 0.956 3817.039
2464 1231 0.957 3817.038
2465 12315 0.958 3817.037
2466 1232 0.959 3817.036
2467 12325 0.960 3817.035
2468 1233 0.960 3817.035
2469 12335 0.959 3817.036
2470 1234 0.958 3817.037
2471 12345 0.957 3817.038
2472 1235 0.956 3817.039
2473 12355 0.955 3817.040
2474 1236 0.957 3817.038
2475 1236.5 0.959 3817.036
2476 1237 0.962 3817.033
2477 12375 0.964 3817.031
2478 1238 0.967 3817.028
2479 12385 0.968 3817.027
2480 1239 0.969 3817.026
2481 1239.5 0.970 3817.025
2482 1240 0.971 3817.024
2483 12405 0.971 3817.024
2484 1241 0.971 3817.024
2485 12415 0.972 3817.023
2486 1242 0.972 3817.023
2487 12425 0.972 3817.023
2488 1243 0.973 3817.022
2489 12435 0.973 3817.022




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2490 1244 0.973 3817.022
2491 12445 0.974 3817.021
2492 1245 0.973 3817.022
2493 12455 0.974 3817.021
2494 1246 0.974 3817.021
2495 1246 5 0.975 3817.020
2496 1247 0.974 3817.021
2497 12475 0.975 3817.020
2498 1248 0.975 3817.020
2499 1248 5 0.975 3817.020
2500 1249 0.974 3817.021
2501 12495 0.975 3817.020
2502 1250 0.976 3817.019
2503 12505 0.977 3817.018
2504 1251 0.979 3817.016
2505 12515 0.981 3817.014
2506 1252 0.983 3817.012
2507 12525 0.985 3817.010
2508 1253 0.987 3817.008
2509 12535 0.989 3817.006
2510 1254 0.991 3817.004
2511 12545 0.993 3817.002
2512 1255 0.994 3817.001
2513 12555 0.995 3817.000
2514 1256 0.996 3816.999
2515 1256.5 0.997 3816.998
2516 1257 0.995 3817.000
2517 12575 0.998 3816.997
2518 1258 0.999 3816.996
2519 1258.5 1.000 3816.995
2520 1259 0.999 3816.996
2521 12595 1.002 3816.993
2522 1260 1.002 3816.993
2523 12605 1.003 3816.992
2524 1261 1.004 3816.991
2525 12615 1.005 3816.990
2526 1262 1.005 3816.990
2527 1262.5 1.007 3816.988
2528 1263 1.008 3816.987
2529 12635 1.008 3816.987
2530 1264 1.009 3816.986




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2531 12645 1.009 3816.986
2532 1265 1010 3816.985
2533 12655 1011 3816.984
2534 1266 1011 3816.984
2535 1266.5 1012 3816.983
2536 1267 1.008 3816.987
2537 12675 1013 3816.982
2538 1268 1013 3816.982
2539 1268.5 1014 3816.981
2540 1269 1014 3816.981
2541 1269.5 1013 3816.982
2542 1270 1.015 3816.980
2543 12705 1017 3816.978
2544 1271 1019 3816.976
2545 12715 1.020 3816.975
2546 1272 1021 3816.974
2547 12725 1022 3816.973
2548 1273 1.023 3816.972
2549 12735 1.024 3816.971
2550 1274 1.025 3816.970
2551 12745 1.026 3816.969
2552 1275 1.024 3816.971
2553 12755 1.027 3816.968
2554 1276 1.028 3816.967
2555 12765 1.028 3816.967
2556 1277 1.029 3816.966
2557 12775 1.029 3816.966
2558 1278 1.030 3816.965
2559 12785 1.031 3816.964
2560 1279 1.031 3816.964
2561 12795 1.028 3816.967
2562 1280 1.029 3816.966
2563 12805 1031 3816.964
2564 1281 1.031 3816.964
2565 12815 1.030 3816.965
2566 1282 1.029 3816.966
2567 12825 1.030 3816.965
2568 1283 1.031 3816.964
2569 12835 1031 3816.964
2570 1284 1032 3816.963
2571 12845 1032 3816.963




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2572 1285 1032 3816.963
2573 12855 1.030 3816.965
2574 1286 1.033 3816.962
2575 1286.5 1.033 3816.962
2576 1287 1.034 3816.961
2577 12875 1034 3816.961
2578 1288 1.034 3816.961
2579 12885 1.032 3816.963
2580 1289 1.032 3816.963
2581 12895 1.035 3816.960
2582 1290 1.035 3816.960
2583 12905 1032 3816.963
2584 1291 1.034 3816.961
2585 12915 1.034 3816.961
2586 1292 1.034 3816.961
2587 12925 1.035 3816.960
2588 1293 1.035 3816.960
2589 12935 1.035 3816.960
2590 1294 1.036 3816.959
2591 12945 1.037 3816.958
2592 1295 1.038 3816.957
2593 12955 1.038 3816.957
2594 1296 1.035 3816.960
2595 12965 1.038 3816.957
2596 1297 1.038 3816.957
2597 12975 1.038 3816.957
2598 1298 1.039 3816.956
2599 12985 1.039 3816.956
2600 1299 1.040 3816.955
2601 12995 1.040 3816.955
2602 PC13 1300 111 3818.065 1.040 3816.955
2603 13005 1109 3816.956
2604 1301 1106 3816.959
2605 13015 1102 3816.963
2606 1302 1.097 3816.968
2607 13025 1.091 3816.974
2608 1303 1.085 3816.980
2609 13035 1.079 3816.986
2610 1304 1072 3816.993
2611 13045 1.068 3816.997
2612 1305 1.061 3817.004




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2613 13055 1.057 3817.008
2614 1306 1.052 3817.013
2615 1306.5 1.049 3817.016
2616 1307 1.047 3817.018
2617 13075 1.045 3817.020
2618 1308 1.043 3817.022
2619 13085 1.040 3817.025
2620 1309 1.036 3817.029
2621 1309.5 1.032 3817.033
2622 1310 1.028 3817.037
2623 13105 1.029 3817.036
2624 1311 1032 3817.033
2625 13115 1.032 3817.033
2626 1312 1032 3817.033
2627 13125 1032 3817.033
2628 1313 1031 3817.034
2629 13135 1.030 3817.035
2630 1314 1.030 3817.035
2631 13145 1.030 3817.035
2632 1315 1.029 3817.036
2633 13155 1.030 3817.035
2634 1316 1.030 3817.035
2635 1316.5 1.030 3817.035
2636 1317 1031 3817.034
2637 13175 1.031 3817.034
2638 1318 1.032 3817.033
2639 13185 1032 3817.033
2640 1319 1.032 3817.033
2641 13195 1032 3817.033
2642 1320 1.032 3817.033
2643 13205 1.031 3817.034
2644 1321 1.031 3817.034
2645 13215 1031 3817.034
2646 1322 1.033 3817.032
2647 13225 1.034 3817.031
2648 1323 1.035 3817.030
2649 13235 1.036 3817.029
2650 1324 1.037 3817.028
2651 13245 1.038 3817.027
2652 1325 1.034 3817.031
2653 13255 1,028 3817.037




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2654 1326 1.026 3817.039
2655 1326 5 1.026 3817.039
2656 1327 1.025 3817.040
2657 13275 1.025 3817.040
2658 1328 1.025 3817.040
2659 13285 1.024 3817.041
2660 1329 1.024 3817.041
2661 13295 1.023 3817.042
2662 1330 1.023 3817.042
2663 13305 1.027 3817.038
2664 1331 1.029 3817.036
2665 13315 1032 3817.033
2666 1332 1.033 3817.032
2667 13325 1.034 3817.031
2668 1333 1.035 3817.030
2669 13335 1.036 3817.029
2670 1334 1.037 3817.028
2671 13345 1.038 3817.027
2672 1335 1.039 3817.026
2673 13355 1.040 3817.025
2674 1336 1.043 3817.022
2675 1336.5 1.046 3817.019
2676 1337 1.048 3817.017
2677 13375 1.050 3817.015
2678 1338 1.052 3817.013
2679 13385 1.056 3817.009
2680 1339 1.060 3817.005
2681 13395 1.063 3817.002
2682 1340 1.067 3816.998
2683 13405 1.070 3816.995
2684 1341 1071 3816.994
2685 13415 1072 3816.993
2686 134 1072 3816.993
2687 13425 1.073 3816.992
2688 1343 1.069 3816.996
2689 13435 1.075 3816.990
2690 1344 1.076 3816.989
2691 13445 1.076 3816.989
2692 1345 1.078 3816.987
2693 13455 1.079 3816.986
2694 1346 1.080 3816.985




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2695 1346 5 1080 3816.985
2696 1347 1.083 3816.982
2697 13475 1.084 3816.981
2698 1348 1.085 3816.980
2699 1348 5 1.084 3816.981
2700 1349 1.088 3816.977
2701 13495 1.089 3816.976
2702 1350 1.091 3816.974
2703 13505 1.090 3816.975
2704 1351 1.091 3816.974
2705 13515 1.092 3816.973
2706 1352 1.093 3816.972
2707 13525 1.094 3816.971
2708 1353 1.095 3816.970
2709 13535 1.095 3816.970
2710 1354 1.097 3816.968
2711 13545 1.098 3816.967
2712 1355 1.099 3816.966
2713 13555 1100 3816.965
2714 1356 1101 3816.964
2715 1356.5 1101 3816.964
2716 1357 1.097 3816.968
2717 13575 1102 3816.963
2718 1358 1102 3816.963
2719 1358.5 1103 3816.962
2720 1359 1101 3816.964
2721 1359.5 1102 3816.963
2722 1360 1105 3816.960
2723 1360.5 1106 3816.959
2724 1361 1106 3816.959
2725 13615 1107 3816.958
2726 1362 1108 3816.957
2727 1362.5 1109 3816.956
2728 1363 1110 3816.955
2729 1363.5 1111 3816.954
2730 1364 1112 3816.953
2731 1364.5 1113 3816.952
2732 1365 1114 3816.951
2733 13655 1115 3816.950
2734 1366 1116 3816.949
2735 1366.5 1117 3816.948




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2736 1367 1118 3816.947
2737 1367.5 1119 3816.946
2738 1368 1120 3816.945
2739 13685 1121 3816.944
2740 1369 1122 3816.943
2741 1369.5 1122 3816.943
2742 1370 1122 3816.943
2743 13705 1120 3816.945
2744 1371 1119 3816.946
2745 13715 1119 3816.946
2746 1372 1117 3816.948
2747 13725 1118 3816.947
2748 1373 1119 3816.946
2749 13735 1118 3816.947
2750 1374 1117 3816.948
2751 13745 1116 3816.949
2752 1375 1115 3816.950
2753 13755 1116 3816.949
2754 1376 1115 3816.950
2755 1376.5 1114 3816.951
2756 1377 1113 3816.952
2757 13775 1114 3816.951
2758 1378 1115 3816.950
2759 13785 1113 3816.952
2760 1379 1112 3816.953
2761 13795 1111 3816.954
2762 1380 1110 3816.955
2763 13805 1112 3816.953
2764 1381 1115 3816.950
2765 13815 1118 3816.947
2766 1382 1120 3816.945
2767 13825 1123 3816.942
2768 1383 1125 3816.940
2769 13835 1126 3816.939
2770 1384 1128 3816.937
2771 13845 1129 3816.936
2772 1385 1130 3816.935
2773 13855 1131 3816.934
2774 1386 1132 3816.933
2775 1386.5 1133 3816.932
2776 1387 1133 3816.932




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2777 13875 1133 3816.932
2778 1388 1135 3816.930
2779 13885 1136 3816.929
2780 1389 1137 3816.928
2781 1389.5 1139 3816.926
2782 1390 1142 3816.923
2783 13905 1140 3816.925
2784 1391 1139 3816.926
2785 13915 1138 3816.927
2786 1392 1138 3816.927
2787 13925 1137 3816.928
2788 1393 1137 3816.928
2789 13935 1136 3816.929
2790 1394 1135 3816.930
2791 13945 1134 3816.931
2792 1395 1133 3816.932
2793 13955 1132 3816.933
2794 1396 1133 3816.932
2795 1396.5 1134 3816.931
2796 1397 1135 3816.930
2797 13975 1136 3816.929
2798 1398 1136 3816.929
2799 13985 1137 3816.928
2800 1399 1138 3816.927
2801 1399.5 1138 3816.927
2802 PC14 1400  1.085 3818.012 1138 3816.927
2803 14005 1.084 3816.928
2804 1401 1.083 3816.929
2805 14015 1.084 3816.928
2806 1402 1.083 3816.929
2807 1402.5 1.082 3816.930
2808 1403 1.082 3816.930
2809 14035 1.083 3816.929
2810 1404 1.084 3816.928
2811 14045 1.083 3816.929
2812 1405 1.082 3816.930
2813 14055 1081 3816.931
2814 1406 1.080 3816.932
2815 1406.5 1079 3816.933
2816 1407 1.079 3816.933
2817 14075 1080 3816.932




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2818 1408 1078 3816.934
2819 14085 1.078 3816.934
2820 1409 1077 3816.935
2821 1409.5 1.076 3816.936
2822 1410 1.075 3816.937
2823 14105 1.076 3816.936
2824 1411 1.077 3816.935
2825 14115 1.078 3816.934
2826 1412 1.079 3816.933
2827 14125 1.080 3816.932
2828 1413 1081 3816.931
2829 14135 1.080 3816.932
2830 1414 1.080 3816.932
2831 14145 1081 3816.931
2832 1415 1.080 3816.932
2833 14155 1.079 3816.933
2834 1416 1.079 3816.933
2835 1416 5 1.080 3816.932
2836 1417 1.080 3816.932
2837 14175 1.081 3816.931
2838 1418 1081 3816.931
2839 14185 1.082 3816.930
2840 1419 1.083 3816.929
2841 14195 1.084 3816.928
2842 1420 1.085 3816.927
2843 14205 1.085 3816.927
2844 1421 1.086 3816.926
2845 14215 1.086 3816.926
2846 1422 1.085 3816.927
2847 14225 1.084 3816.928
2848 1423 1.083 3816.929
2849 14235 1.083 3816.929
2850 1424 1.082 3816.930
2851 14245 1.081 3816.931
2852 1425 1.080 3816.932
2853 14255 1.079 3816.933
2854 1426 1.078 3816.934
2855 1426 5 1.077 3816.935
2856 1427 1.077 3816.935
2857 14275 1.076 3816.936
2858 1428 1075 3816.937




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2859 14285 1074 3816.938
2860 1429 1.073 3816.939
2861 14295 1.073 3816.939
2862 1430 1.072 3816.940
2863 14305 1.072 3816.940
2864 1431 1071 3816.941
2865 14315 1071 3816.941
2866 1432 1.070 3816.942
2867 14325 1071 3816.941
2868 1433 1071 3816.941
2869 14335 1.072 3816.940
2870 1434 1.073 3816.939
2871 14345 1.072 3816.940
2872 1435 1.070 3816.942
2873 14355 1.069 3816.943
2874 1436 1.069 3816.943
2875 14365 1.068 3816.944
2876 1437 1.068 3816.944
2877 14375 1.067 3816.945
2878 1438 1.067 3816.945
2879 1438 5 1.066 3816.946
2880 1439 1.066 3816.946
2881 14395 1.065 3816.947
2882 1440 1.065 3816.947
2883 14405 1.065 3816.947
2884 1441 1.064 3816.948
2885 14415 1.063 3816.949
2886 1442 1.063 3816.949
2887 14425 1.062 3816.950
2888 1443 1.061 3816.951
2889 14435 1.062 3816.950
2890 1444 1.062 3816.950
2891 14445 1.064 3816.948
2892 1445 1.063 3816.949
2893 14455 1.062 3816.950
2894 1446 1.062 3816.950
2895 1446 5 1.063 3816.949
2896 1447 1.062 3816.950
2897 14475 1.064 3816.948
2898 1448 1.064 3816.948
2899 14485 1.063 3816.949




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2900 1449 1.062 3816.950
2001 14495 1.062 3816.950
2902 1450 1.063 3816.949
2903 14505 1.063 3816.949
2004 1451 1.062 3816.950
2905 14515 1.061 3816.951
2906 1452 1.062 3816.950
2007 14525 1.063 3816.949
2908 1453 1.064 3816.948
2909 14535 1.065 3816.947
2910 1454 1.065 3816.947
2011 14545 1.065 3816.947
2912 1455 1.066 3816.946
2013 14555 1.067 3816.945
2014 1456 1.068 3816.944
2015 1456 5 1.067 3816.945
2916 1457 1.066 3816.946
2017 14575 1.068 3816.944
2918 1458 1.068 3816.944
2019 1458 5 1.069 3816.943
2920 1459 1.068 3816.944
2021 14595 1.069 3816.943
2922 1460 1.068 3816.944
2023 14605 1.068 3816.944
2024 1461 1.068 3816.944
2025 14615 1.067 3816.945
2926 1462 1.068 3816.944
2027 1462.5 1.069 3816.943
2928 1463 1.070 3816.942
2929 14635 1071 3816.941
2930 1464 1071 3816.941
2931 14645 1.072 3816.940
2932 1465 1072 3816.940
2933 14655 1.073 3816.939
2034 1466 1072 3816.940
2935 1466.5 1.073 3816.939
2936 1467 1075 3816.937
2937 14675 1076 3816.936
2938 1468 1077 3816.935
2939 1468.5 1.079 3816.933
2040 1469 1081 3816.931




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2941 14695 1083 3816.929
2042 1470 1.084 3816.928
2943 14705 1.082 3816.930
2044 1471 1.083 3816.929
2945 14715 1.082 3816.930
2046 1472 1.081 3816.931
2947 14725 1.079 3816.933
2048 1473 1.080 3816.932
2949 14735 1.081 3816.931
2050 1474 1.082 3816.930
2051 14745 1.083 3816.929
2052 1475 1.084 3816.928
2053 14755 1.085 3816.927
2054 1476 1.086 3816.926
2955 14765 1.087 3816.925
2056 1477 1.086 3816.926
2057 14775 1.085 3816.927
2958 1478 1.084 3816.928
2959 14785 1.084 3816.928
2960 1479 1.083 3816.929
2061 14795 1.084 3816.928
2962 1480 1.085 3816.927
2963 14805 1.085 3816.927
2064 1481 1.086 3816.926
2965 14815 1.087 3816.925
2966 1482 1.089 3816.923
2067 14825 1.092 3816.920
2968 1483 1.095 3816.917
2969 1483 5 1.096 3816.916
2970 1484 1.097 3816.915
2971 14845 1.099 3816.913
2972 1485 1100 3816.912
2973 14855 1101 3816.911
2074 1486 1102 3816.910
2975 14865 1103 3816.909
2976 1487 1104 3816.908
2977 14875 1104 3816.908
2978 1488 1105 3816.907
2979 1488 5 1106 3816.906
2980 1489 1108 3816.904
2081 14895 1108 3816.904




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
2982 1490 1109 3816.903
2983 14905 1110 3816.902
2084 1491 1110 3816.902
2985 14915 1109 3816.903
2986 1492 1108 3816.904
2087 14925 1107 3816.905
2088 1493 1106 3816.906
2989 14935 1105 3816.907
2990 1494 1104 3816.908
2091 14945 1103 3816.909
2992 1495 1102 3816.910
2993 14955 1103 3816.909
2094 1496 1102 3816.910
2995 1496 5 1101 3816.911
2996 1497 1100 3816.912
2097 14975 1.099 3816.913
2998 1498 1.098 3816.914
2999 1498 5 1.097 3816.915
3000 1499 1.096 3816.916
3001 14995 1.095 3816.917
3002 PCI15 1500 124 3818.157 1.095 3816.917
3003 1500.5 1241 3816.916
3004 1501 1242 3816.915
3005 15015 1243 3816.914
3006 1502 1244 3816.913
3007 1502.5 1244 3816913
3008 1503 1243 3816.914
3009 1503.5 1242 3816915
3010 1504 1241 3816.916
3011 1504.5 1240 3816.917
3012 1505 1240 3816.917
3013 1505.5 1241 3816.916
3014 1506 1242 3816.915
3015 1506.5 1243 3816.914
3016 1507 1242 3816.915
3017 1507.5 1242 3816.915
3018 1508 1240 3816.917
3019 1508.5 1239 3816.918
3020 1509 1238 3816.919
3021 1509.5 1237 3816.920
3022 1510 1238 3816.919




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
3023 15105 1236 3816.921
3024 1511 1235 3816.922
3025 15115 1234 3816.923
3026 1512 1232 3816.925
3027 15125 1230 3816.927
3028 1513 1228 3816.929
3029 15135 1225 3816.932
3030 1514 1223 3816.934
3031 15145 1220 3816.937
3032 1515 1219 3816.938
3033 15155 1218 3816.939
3034 1516 1215 3816.942
3035 1516.5 1214 3816.943
3036 1517 1211 3816.946
3037 15175 1209 3816.948
3038 1518 1208 3816.949
3039 1518.5 1207 3816.950
3040 1519 1205 3816.952
3041 1519.5 1203 3816.954
3042 1520 1200 3816.957
3043 15205 1201 3816.956
3044 1521 1203 3816.954
3045 15215 1204 3816.953
3046 1522 1205 3816.952
3047 15225 1205 3816.952
3048 1523 1205 3816.952
3049 15235 1205 3816.952
3050 1524 1204 3816.953
3051 15245 1203 3816.954
3052 1525 1202 3816.955
3053 15255 1202 3816.955
3054 1526 1202 3816.955
3055 1526 5 1202 3816.955
3056 1527 1202 3816.955
3057 15275 1201 3816.956
3058 1528 1201 3816.956
3059 15285 1200 3816.957
3060 1529 1200 3816.957
3061 15295 1200 3816.957
3062 1530 1200 3816.957
3063 15305 1201 3816.956




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
3064 1531 1201 3816.956
3065 15315 1202 3816.955
3066 1532 1202 3816.955
3067 15325 1202 3816.955
3068 1533 1202 3816.955
3069 15335 1201 3816.956
3070 1534 1201 3816.956
3071 15345 1200 3816.957
3072 1535 1199 3816.958
3073 15355 1198 3816.959
3074 1536 1197 3816.960
3075 1536.5 1196 3816.961
3076 1537 1195 3816.962
3077 15375 1194 3816.963
3078 1538 1193 3816.964
3079 1538 5 1194 3816.963
3080 1539 1195 3816.962
3081 1539.5 1195 3816.962
3082 1540 1195 3816.962
3083 15405 1196 3816.961
3084 1541 1196 3816.961
3085 15415 1194 3816.963
3086 1542 1193 3816.964
3087 15425 1192 3816.965
3088 1543 1191 3816.966
3089 15435 1190 3816.967
3090 1544 1199 3816.958
3091 15445 1200 3816.957
3092 1545 1201 3816.956
3093 1545 5 1201 3816.956
3094 1546 1202 3816.955
3095 1546 5 1203 3816.954
3096 1547 1204 3816.953
3097 15475 1205 3816.952
3098 1548 1206 3816.951
3099 1548 5 1205 3816.952
3100 1549 1205 3816.952
3101 15495 1204 3816.953
3102 1550 1204 3816.953
3103 1550.5 1203 3816.954
3104 1551 1205 3816.952




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
3105 15515 1206 3816.951
3106 1552 1208 3816.949
3107 1552.5 1209 3816.948
3108 1553 1210 3816.947
3109 1553.5 1211 3816.946
3110 1554 1210 3816.947
3111 1554.5 1211 3816.946
3112 1555 1212 3816.945
3113 15555 1213 3816.944
3114 1556 1213 3816.944
3115 1556.5 1214 3816.943
3116 1557 1215 3816.942
3117 1557.5 1215 3816.942
3118 1558 1216 3816.941
3119 1558.5 1215 3816.942
3120 1559 1217 3816.940
3121 1559.5 1218 3816.939
3122 1560 1219 3816.938
3123 1560.5 1220 3816.937
3124 1561 1221 3816.936
3125 1561.5 1222 3816.935
3126 1562 1223 3816.934
3127 1562.5 1224 3816.933
3128 1563 1225 3816.932
3129 1563.5 1226 3816.931
3130 1564 1226 3816.931
3131 1564.5 1227 3816.930
3132 1565 1229 3816.928
3133 1565.5 1229 3816.928
3134 1566 1230 3816.927
3135 1566.5 1231 3816.926
3136 1567 1232 3816.925
3137 1567.5 1233 3816.924
3138 1568 1233 3816.924
3139 1568.5 1235 3816.922
3140 1569 1236 3816.921
3141 1569.5 1237 3816.920
3142 1570 1238 3816.919
3143 1570.5 1236 3816.921
3144 1571 1233 3816.924
3145 15715 1230 3816.927




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
3146 1572 1225 3816.932
3147 15725 1224 3816.933
3148 1573 1223 3816.934
3149 15735 1220 3816.937
3150 1574 1221 3816.936
3151 15745 1220 3816.937
3152 1575 1216 3816.941
3153 15755 1214 3816.943
3154 1576 1213 3816.944
3155 1576.5 1211 3816.946
3156 1577 1209 3816.948
3157 15775 1208 3816.949
3158 1578 1207 3816.950
3159 1578 5 1206 3816.951
3160 1579 1204 3816.953
3161 1579.5 1202 3816.955
3162 1580 1200 3816.957
3163 1580.5 1198 3816.959
3164 1581 1197 3816.960
3165 15815 1196 3816.961
3166 1582 1195 3816.962
3167 1582.5 1194 3816.963
3168 1583 1193 3816.964
3169 15835 1193 3816.964
3170 1584 1192 3816.965
3171 1584.5 1192 3816.965
3172 1585 1193 3816.964
3173 15855 1192 3816.965
3174 1586 1192 3816.965
3175 1586.5 1191 3816.966
3176 1587 1190 3816.967
3177 1587.5 1189 3816.968
3178 1588 1188 3816.969
3179 1588.5 1187 3816.970
3180 1589 1186 3816.971
3181 1589.5 1185 3816.972
3182 1590 1185 3816.972
3183 1590.5 1186 3816.971
3184 1591 1187 3816.970
3185 15915 1188 3816.969
3186 1592 1189 3816.968




LEVANTAMIENTO TOPOGRAFICO KM 1326+000 HASTA 1327+600

ALTURA
. . DISTANCIA VISTA  DEL VISTA
N®  ESTACION m) ATRAS INSTRU- ADELANTE COTA
MENTO
3187 15925 1189 3816.968
3188 1593 1190 3816.967
3189 15935 1191 3816.966
3190 1594 1192 3816.965
3191 1594.5 1191 3816.966
3192 1595 1192 3816.965
3193 15955 1193 3816.964
3194 1596 1194 3816.963
3195 1596.5 1195 3816.962
3196 1597 1195 3816.962
3197 1597.5 1196 3816.961
3198 1598 1197 3816.960
3199 1598.5 1199 3816.958
3200 1599 1200 3816.957
3201 1599.5 1202 3816.955
3202 1600 1205 3816.952

Fuente: Elaboracion Propia



ANEXO 3

Célculo de IRI mediante el Programa del Banco Mundial.



ANEXO 3. Calculo de IRI mediante programa del Banco Mundial en su Publicacién N° 46 “Directrices para realizar

y calibrar mediciones de rugosidad de carreteras”

Para el calculo de agruparon los datos de la nivelacidn topografica cada 11m, y se introdujeron al programa.

FIGURA 3.1: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo Om a 11m.

N Dist Cota Y
1 0.00 3518.083
z 050 3518082 ]
3 .00 3518 082 0.00
¢ 150 3515081 -z.00
5 Z.00 3518 082 Z.00 ya= cotal 23 a=Tlidu+1= 05
6 250 3518.080 -4.00 wl=  cotall 1
7 3.00 3518.073 ] T = 2 = [yayW1 = -0.36363636
5 350 3518078 -Z.00 2 = o = i
3 4.00 SEIE.07T -z.00
0 450 3518078 Z.00
11 500 3518.078 0.00 ¥ho= (¥, =¥, ) / dx = slope input (8)
% | 550 | asm0ms 0.00 RSy = 123 - 7y
T3 6.00 3518078 0.00 and
L] £.50 3618.080 4.00 z," = 2, from previous position, j=1,4 {9y
5 700 3518073 -Z.00 b 1 mI = —1— £j S
B 750 3615.082 5.00 (n=1) o271
7 5.00 3518.073 -6.00 zT z2" z3" zd" y resultado
15 550 3518073 0.00 =1 0335773 -0.05934]  0.0212533¢ 0| -0.02521] 0.00FET022| 0.000332 0| 0.037035] -0.07407694]  -0.dzdzd5445|RS1= 107305 IRI= 107805
13 3.00 3515078 -z.00 Traleracion | =2 | -0.92652] 0.337642 (R 0| 339137 1233225091 0.052502 0| 4313555 -5.63977|  -T.06GI0ETES
] 350 3518074 -5.00 z3 | 0.053563] -0.02322] 0.006615445 0| 074023 -0.087a37e038| 0.003563 0| 0635547 -13316946 ~1502Z5564
21 | o 3BE.075 200 =4 | 3va3zse| 18R] 04EET 0| -45E7EE EA71E] 01453 0] 42 93558 -EE.ET —70.2581778
ZZ | 050 3518076 Z.00
23 | noa 3518073 6.00 =1 0.935173]_-0.41923]  0.02125334] -0.15045] -0.02521] 0.037871836] 0.000332] -0.06972] 0.037038 i OE0G2E351| RS2 - 0526243 IRI= 0.80215
2dal #Z | -0.9z852[ 0.333313 0. 300E16[ -6.36318] -3.39137[ 5.094Ga6061 0.052802] —4.41233] 4.313885 0] -5.ZEET=5133
=3 | 0.053563[ -0.02703] 0.006615445[ -0.04676 0.24023[ -0.360986018[ 0.003563[ -0.63233| 0695547 i TZTTTTSTE
=4 | 37a3z04] 158808] o.amevro[ -295953] -4pEvmn[ 701254027 -0.1453[ B.04E325| 42 93ESS 0 7362405553
=1 0935173 058441 0.02125334] -0.11esz| -0.02521] 0.028430435] 0.000332[ 0.073058] 0.037035] —0.074076ad]  -OE/JS2dd0B|RS3 = 0330423 IRI= 0644307
2al =2 | -0.9z652 0.556529 03007516 4. 75891 -3.39137[_ 3.624709916 0.052802] 46237 4.31986% -5.53TTT -4.33TETTS
=3 | 0.053563[ -0.03842| 0.006615445[ -0.03437| 074023 -0.270993223] 0.003563[ 0726131 0695547  -13316946 1003396313
=4 | avazzma| 225ty oawmsvra 22134d| -4sEvon[ Szed3aEvEa] -0oes3[ -B43m| 42 935S -EE.ETT 4512453571
=1 0935173 -06713]  0.02125334] -0.09347] -0.02521] 0.025460065] 0.000332[ -0.04577] 0.037038] 0.07407Ead 0. 713402| RS4 = 1332346 IRl = 0.518532
aal =2 | -0.9z652 0.630343 03007516 -3.95326) -3.39137[  3.425102654| 0.052802] -2.53671] 4.319865| 6.6397T0002 5. B45E4T5TY
=3 | 0.053563[ -0.0434| 0.006615445[ -0.02305 0.740z3[ -0.24267374| 0.003563[ -0.45491 0695547 13316946 0. 6Z1ES 1844
zd | 37azza[ -254366]  0amEvra[ 183872 46 Evss[ 4V e3d0es] -0.1453[ 5.252436] 4z 93555 5. EVII000Z 1333142973
=1 0985173 -0.70278]  0.0212533¢] 01eddz3[ -0.02521] -0.0i56741¢] 0.000332[ 0132885 0.037038] -0.19815388] -0.E092397e8|RS5-= 0710705 IRI= 0735655
Stal z2 | -0.92852[ 0.660355 0300616 5.262208] -3.39137[ -2.108esaral| 0052802 5.410042] 4313385  -1r.2v354|  -5.055154863
=3 | 0.053563[ -0.04542| 0.006615445[ 0.038673| 0.24023[ 0.143376d73| 0.003563[ 1320754| 0695547 -2 7aaaade 1320005137
zd | 3743z3q] -2EEEEl|  0.4iEETTa[ 2.d4dvSes| -46.6755[ -2a0Trae0Ta]  -0.1453[ -15.3365] 4233555 -TMTdzz 2163114053




FIGURA 3.2: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 11m a 22m.

Dist Cota ¥ m
1 11.00 3315.073
2 1150 3815.077 -4.00
3 12.00 3315.078 2.00
4 12.50 3315.073 2.00
g 13.00 3815.082 £.00 ya= cotal 23 a=MMdx+1= 05
g 13.50 3815.082 0.00 wl=  cotal 1
7 14.00 3815.083 2.00 ' = 23 = (wa-yll = 127272727
] 14.50 3815.084 2.00 z2' = 24" = a
15.00 3815.084 0.00
15.50 3818.083 -2.00
16.00 3518.082 -2.00 ¥ o= (Y, =¥, ) f dx = slope dnput (&)
50 | sa079 | -600 RSy = 2y - ]
17.00 3518.078 -2.00 and
17.50 318077 -z.00 Z2," =2, from previous position, j=1,4 (9)
15.00 3518.077 0.00 b 4 IR = i
1850 | 351078 00 (-1} T2
13.00 3515.076 -4.00 zT z2" z3" zd' v resultado
13.50 3518.073 -2.00 z1 0.955173| -125767| 002125334 0f -0.02521] 0.032084576) 0.000332 0] 0.037038] -0.14515355 -1.373743643|RS1= 1736743 IRI= 1736743
20,00 3515.074 -2.00 1ra heracion z2 -0.92852] 1181748 0. 3001516 0] -339137| 4.316287513] 0.062502 0] 4.313585 -17.27954 -11. 75150454
20,50 3518.070 -5.00 z3 0.0635863) -0.08125) 0.006615445 0] 0.24023] -0.305823127] 0.003363 0] 0.695547| -27833832 -3. 17049254
21.00 3513.067 -E.00 =4 3.743234| -4.76419 0.4156773 0| -46.6753 59.40342) -0.11453 0| 4233555 -171.7422 -117.0969724
2150 3513.066 -2.00
22.00 3515.065 -2.00 z1 0955173 -1.3575| 002128334 -0.25076| -0.02521] 0.073325337| 0.000332 -0.7162) 0.037038| 0.07407634 -1570447185| RS2 - 0.57374d4 IRI= 1335246
z2 -0.92552] 1275543 0.9001676] -10.6053| -3.33137 10.75231113| 0.062502] -7 353583 4.313385| 8.639763335 2. 70548063

2da heracton — 35 paaeal 0.00773] 0.00565445] -0.07734| 0.24023[ -D.761696456] 0.009653] 15483 D.595547] 1396996  -D.69070346T

z4 3743294 514233 04156779 -4.93266) -46.6755] 147.3348363| -0.1453] 13.41054) 42.33555| 85.87103335 2372015568

=1 0985173 155187 0021258334 [ 0.05V64Y) -0.02521] 0.017H2158) 0.000332 0.235373| 0.037035) 0.07407E34 -LIET3STTE1|RS3 = 465015 IRl= 2442214
z2 -0.92552[ 1458185 0300ME16]° 243507 -3.33137] 2.342430527| 0.062502] 1483665 4.313855| 8633770002 2377510387
z3 0063863 010023 0.005615445] 0.017318( 0.24023] -0.185365886) 0.003563[ 2333443 0635547 135316546 3482792713
=4 3.7432534[ -5.87865 056773 1133381 466758 S2.24122372| -01453] -27.1655) 4233555 A5.&VH0002 86. 2021332

Jra heracion

=1 0885173 115355 002128334 [ 0.6533732) -0.02521] -0.087V38501) 0.000332] 0.08554| 0037035 0.23223082 -0.23384762|AS4 = 6284413 IRI= 3402766
z2 -0.92852[  1.08391 0.300MET6] 2680241 -3.33137[  -T.8M43526( 0.062802[ 5413638 4.313885 2591331 4740783353
z3 0063563 -0.07455 0.006615445] 0996376 0.24023] 0.83687EE63| 0.003563] 0.850154| 0635847 4. 1750838 5.984571053
z4 3743234 -4.36376 0456773 12.46618) -46.6756) -162.5726832) -0.1453] -3.87231 42.33555 257.6133 9326471335

4ta lteracion

z1 0938173 -0.2963] 0.02128394[ 1.003025) -0.02521] -0.150866307) 0.000332] 0.092548| 0.037038 1] 0.654405467(RSS= 1337333 IRI= 31218
Gta lteracion z2 -0.92852[ 0.278413 0900576 4267471 -3.39137] -20.23588875( 0.062802[ 5.85718) 4.31388% 1] 28.51441608

z3 006353631 -0.01315] 00056154450 00313624 |  0.24023] 14350307134| 0.003863[ 0.91354| 0.635847 1] 2.652344342

z4 3323 -112Ed2 0.4186773] 19.84861) 466700 -273.35277d8) -0.1M453[ -I0EE1Z| 42.33555 1] -271.3077318




FIGURA 3.3: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 22m a 33m.

Dist Cota Y
1 22.00 3518065
2 22.80 3515.065 0.00
3 23.00 3518064 -2.00
4 23.50 3818.063 -2.00
5 24.00 3515063 0.00 ya= cotal 23 a=TlMdx+1= 05
5 24.50 3518.061 -4.00 yl=  cotal 1
7 25.00 3818.059 -4.00 ' = 23 = (s = -Z215181318
g 25.50 3515.056 -6.00 z2' = o = a
E] 26.00 3518.051 -10.00
10 26.50 3818.053 4.00
1 27.00 318,052 -2.00 A {\'i - 'l'l_L) { dx = slope input (8)
12 27.50 3818.052 0.00
13 25.00 3518.051 -2.00 and
14 28.50 3515.043 -4.00 Z2,' = E, from previous position, j=1,4 (9)
15 23.00 3615048 -2.00 1 a
16 23.50 3515.047 -2.00
17 30.00 3515046 -2.00 T z2' z3 zq" y resultado
13 30.50 3815045 -2.00 z1 0.988173| -215601) 0.02128334 0| -0.02521] 0055002131 0.000332 0| 0.037038 1 -2.101011033
13 31.00 3515.046 2.00 Tra lteracion z2 -0.92852| 2.025853 0. 3001516 0] -53.39137] 7.399350545) 0.062502 0] 4.319585 1] 3.425203636
20 31.50 3515045 -2.00 z3 0.063563| -0.13334| 0.006615445 0| 0.24023| -0.524265213) 0.003563 0| 0.635547 1] -0.66360624
21 32.00 3815.0d4 -2.00 zd4 3743234 -B16719 04186773 0| -46.6785 101.84472| -0.11453 0| 4233555 1 33 67753303
22 32.50 3515.043 -2.00
23 33.00 3518.041 -4.00 z1 0.388173] -2.07616) 0.02125334[ 0.200605] -0.02521] 0.016723055| 0.000332] 0.032358| 0.037035) -0.074076E34 -1833346333
2da Iteracion z2 -0.32852[ 1.950822 09001616 8.454206| -3.39137[ 2250533631 0.062802| 5.883105| 4.319585 -B.63977 9.9288975838
z3 0.063563[ -0.134158| 0.006615445) 0.062352| 0.24023[ -0.159457678| 0.003863[ 0.923312| 0.635847| -13916946 -0.693066243
zd 3743234 -7.864T 04186773 3.996124| -46.6788] 30.97636286| -0.11953[ -10.7284| 4233555 -85.8711 -63.54174343
z1 0.388173] -181818] 002125334 0.211326) -0.02521] 0.017622375| 0.000332] -0.06901) 0.037035) -0.07407G34 -1732320116
Ira lteracion z2 -0.32852[ 170842 0.300M616[ 8.937613| -3.393137[ 2.370731586| 0.062802| -4.36734| 4.313885 -8.63977 0.003716247
z3 0.063563] -0.0175| 0.006615445) 0.065684| 0.24023[ -0.167375348| 0.003563[ -0.68557| 0.63%847| -13916946 -2.297361505
zd 3.743234[ -6.88T46 04186773 4.15701] -46.6758[ 3263159432 -0.11453[ 7.964275| 4233555 -55.8711 -45.00568076
z1 0.988173] -17N83] 0.021258334[ 0.000207) -0.02521] 0.057314306| 0.000332] -0.04764| 0.037035 1] -1. 701346569
412 teracion z2 -0.52852[ 1608487 0.3001516] 0.008746| -3.33137]  7.731201615) 0.062502] -3.01484| 4.313585 1] 5.3335375834
z3 0.063863[ -0.10B3| 0.006615445] B43E-05| 0.24023] -0.55203215| 0.003863[ -0.47346| 0.E35847 1 -113E0E415
zd 3743234 -6.48455 0.4156773] 0.004068| -46.6753] 107.2351613| -0.11453] 5.437855| 4233555 0 106.2555012
z1 0.988173] -1B8122| 0.02128394[ 0136081 -0.02521 D.028639393| 0.000332[ 0.105433| 0.037035| -0.14815388 -155521568
Sta lteracion z2 -0.92852 1573728 09001616 5755271 -3.33137] 3.852812741| 0.062502] 6.673023| 4.313585 -17.27954 0.551234428
z3 0.063563[ -0.10865| 0.006615445] 0.042236| 0.24023] -0.2723844| 0.003863[ 1047364| 0.635847| -2 7833832 -2 0747E6E3T
zd 3743234 -B.3686d 0.4186779[ 2676858 -d6.E788[ 53.03014533| -0.1453] -12.1683| 4293555 -171.7422 -134.5727588

Ry = |z —zll

1
Sl

3

R51= 1437405 IRl=
R52- 114083 IRl=
R53- 0565042 IRI=
R54 = 0565282 IRI=
R55: 0515543 IRl=

1437405

1289142

1047776

0327152

0.544531



FIGURA 3.4: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 33m a 44m.

Dist_ [Cota v (R [2.9937]

1 33.00 3818.041

2 3350 3518.033 -4.00

3 34.00 3518.033 0.00

4 34.50 3518.033 0.00

5 3500 3518.040 2.00 ya= cotal 23 a=Tldx+1= 05
[ 3250 3518.033 -2.00 yl= cotal 1

7 36.00 3518.039 0.00 " = 23 = [ya~ 1= -2.03030303

g 36.50 3518.038 -2.00 z2" = & = ]

F7.00 3515042 §.00

3750 3515040 -4.00

38.00 | a9a0a7 ] ¥'e (Y, =¥, ) / dx = slope input (8)
3E0 | 5B | 200 RSy = 123 - 2]
3300 | soWm0aa E.00 and
33.50 3818.031 ~4.00 Z," = 2, from previous position, j=1,4 (9)
40.00 318031 0.00 b i 121 = $
4050 3315.030 -Z.00 (n-1) To2 1
41.00 3518.027 -6.00 z1 z2" z3 z4" v resultado
4150 3316.026 -z.00 z1 0.935173| -2.08618] 0.02125334 0| -0.02521] 0.052710375| 0.000332 0| 0.037033] -0.14515358 -2 61B22786|RS1= 1257722 IRI= 1257722
42.00 | 391025 -z.00 Traleracion | 22 | -0.92852] 1941443]  0.90076%6 0| -3.33137| 7.091044273| 0.062302 0| 4.313835] 1727954 -8.247053131
4250 | 3a1e.0z5 0.00 z3 | 0.063963] -0.13353| 0.006615445 0| 0.24023] -0.502423703] 0.003363 0| 0635847| -2 7a338a2 -3.41334513
43.00 | 3owm.0zz -6.00 z4 | 3.743234| -7.82683] 04186779 0| -46.6755 3760113] -0.11453 0| 42.33555]  -mi422] 8196789745
4350 | aofa0z0 ~4.00
44.00 316 070 —4.00 =1 0.986173] —2.18606] 0.02126394] —0.17553] -0.02521] 0066189533 0.000992] -0.0&134] 0.057030 O —Za06725175|RS2 - 0434063 WRI= 0870893
2da lterasion 22| -0.92652] ZOO7TI0| _ 0.S007516] -7 42368] -339137]  fiodbe6izd| 0.06280[ 5id7iz| d.319665 0 1031961153
z3 | (.063063] -0.13805| 0 00BAIS44E] —0 05456 0.24029] -0.621633086| 0.009063] -0.60842] 0695547 O -16z2RE2das
zd | 5745234] -B.09153|  0.4166779] —3.45086| dRGroa|  SAGN0324| -0.1153] 9.367382] 42.93555 0 157.4539655
1 0386173] —2.27994] 0.02128394] 0.021964] -0.02521] 0.04554a062] 0.000332] 0156244] 0.057058 O —Z05G286415|RS3: 302375 IRI= 1540512
3ra lteracion 22| 032052 214a]  Os00%] 0928552 -3.3%157[ Eisiaz0avs O.0E2S02] G.8geivz 4319585 [ 15, 14045563
z3 | 0.063863[ -014731| 0.006615445[ 0006827  n0.2d02af 04375662T| 0.009863[ 1552918 0635847 [ 0574463142
z4 | a743234[ -G.63475|  0.418677a] 0432053 -efEvaa[ so.07374386| -0.11953] -18.0324| 42.33555 [ 58, B4462754
z1 0.935173] -2.03038] 0.02125394] 0.407384] -0.02521] -0.024565543] 0.000932] 0.058332] 0.037035] 0.0v407694 -1515669713)RS4 = 3717269 IRI= 212220
dta lteracion | 22| -0.92852[ 1908366]  0.900%%6| 1r.2eds| -5.39137] -3.304764092] 0.052602] 3685541 4.319865] £.639769998 2816841651
z3 | 0.063563[ -0.13126] 0.008615495] 0126623 0.24023[ 0.234153353| 0.009563[ 0.580366 0.695847| 13916346 2201579032
z4 | a.743z234[ -7.693%4| 0.418677a[ 2.013686] -46.67aa[ -95.98679935| -0.1953[ -6.73319] 42.93555| 85.87109398 33.96525334
=1 0.986173] —149776] 0.02126594] 0.599535] -0.02521] -0.055500268] 0.000992] 0.033704] 0037035 -0.07407694 0.9594101256| RS5 = 0555361  IRI= 1.808953
Sta lteracion 22| -0-92852[ 1d0v34z] 0500716 25 35613 -3.39137[" -7.dBA366AG| 0.062802] 2133075 4319585 —B.63977 1Z. 79040709
z3 | O063063] -0.0968| 000GG15445] O.1a63d7| 02d029] 0529016545 0.009063] 0534958 0695047 -1396946] -0 438139057
zd | 3745294 G AVA67|  O.4106774] 1179349 —dE.Eroa| 02 7Gv1334| -0.11953] -588987] 42.93555 _EE.8711| 1664062067




FIGURA 3.5: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 44m a 55m.

Dist Cota L8 m
1 44.00 3818.013
Z 44.50 3515.012 -12.00
3 45.00 3g15.012 0.00
4 45.50 3515.01 -2.00
5 46.00 3515.003 -4.00 ya= cotall 23 a=Tidx+1= 05
] 46.50 3515.003 0.00 yl= coal 1
7 47.00 3515.008 -2.00 ' = z3' = [ya-yTM1 = -1.03030303
g 47.50 3515.005 -6.00 z2' = 4 = 0
3 43.00 3515.008 5.00
10 43.50 3515.006 -4.00
il 43,00 3818.006 0.00 It ”i - Ti-l) { dx = slope input (8)
12 43.50 3515.006 0.00
13 50.00 3515.006 0.00 and
14 50.50 3513005 .00 Z," = 2, from previous pesitien, j=1,4 (9)
1= 5100 3515.004 -4.00 ] 4
& 5150 3515.004 0.00
17 52.00 3515.004 0.00 zT z2" z3 z4" y resultado
15 52.50 3615.003 -2.00 zl 0355173 -1.07801] 0.02125334 0f -0.02521  0.027501065] 0.000332 0| 0.037035 -0.44446164 -1.43436 7156
13 53.00 3515.002 -2.00 Tra Iteracion z2 -0.92852] 1012927 0.9001516 0] -3.39137 3.6336v5273| 0.062802 0 4.313385 -51.83862 =47 12601518
20 53.50 3515.001 -2.00 z3 0.0635863) -0.05367| 0.00661544% 0] 024023 -0.262134103| 0.003563 0 0635547 83501676 -8.68137072
21 54.00 3515003 4.00 z4 3.743234| -4.08353 0.4186773 0] -46.6788 5032236 -011453 0 42533555 -515. 2266 -468. 3573334
22 54.50 3515.005 4.00
23 55.00 3515.008 200 z1 03858173 -147729| 00212585334 -1.00303] -0.02521 0.218866431| 0.000332 -0.46473| 0.037038 0 -2, 726235553
Zda Iteracion z2 -0.32852] 1355101 03001616 -42.421] -3.33137] 29.44376636| 0.062502] -23.4155]) 4.313585 0 -41.004 70273
z3 0.0635863] -0.03547| 0.006673445[ -0.31176] 0.24023] -2Z.086T67271] 0.003563[ -4.61356] 0.635547 0 -7 112973646
zd 3743234 -5.5561 04186773 -19.7306] -46.6755] 405.2642353) -0.11453[ 5364216 42.33555 0 433.5736745
z1 09585173 -263333] 002128334 -0.87274| -0.02521] 0.179313309| 0.000332] 0.430248| 0037035 -0.07407634 -3.031248553
Zra lteracion z2 -0.32852] 2.531353 0.3001616] -36.9103| -3.33137] 24.12273867| 0062802 27.22353| 4.313885 -5.63377 §.332330753
z3 0.0638653] -0.17411| 0008615445 -0.27126| 0.24023] -1703175034| 0.003863[ 4.276258| 0635547 -13316346 0.730017307
z4 3743234 -10.2051 0.4186773] -17.1678] -46.6788] 352.0255677) -0.11453] -43.6555| 42.33555 -85.8711 169.125545
zl 0355173 -2.59954| 0.02125334] 0177353 -0.02521] -0.015405233] 0.000332] 0067E26] 0.037053] -0.14515355 -2 G15T65334
#ta lteracion z2 -0.92852] 2.814563 0.9001616] 75010358 -3.33137] -2.475758064) 0062802 1062139 4.313885 -17.27354 1151658733
z3 0.063863] -0.13359] 0.005615445 0.055126) 024023 0075415567 0.003863[ 1668034 0635547 -2.7833832 -1078335487
z4 3743234 113463 04186773 3.485833] 466788 -34.07635376| -0.11453[ -19.3632) 4233555 o -233.0457238
z1 0388173 -2.78345| 00212585334 0025151 -0.02521] 0027185682 0.000332] -0.23126| 0.037038 0 -2 962372608
Sia lteracion z2 -0.32852] 2615415 0.3001696] 106371 -3.33137] 3657247195 0.062502] -14.6357| 4.313585 0 -7.293287602
z3 0.0635863] -0.17953) 0.006672445[ 0.007517| 0.24023] -0.253127341] 0.003563[ -2.23546| 0.635547 0 -2. 729653331
zd 3743234 -10.544 04186773 0.434747| -46.6755] S0.33837365) -0.11453] 26.68958| 42.33555 0 6697571715

RSy = |2y = 7]

1

RL= &0

R31= 7137004

RS2 - 47386744

R53: 37TG1266

R34 - 173837

R35- 0232713

i_zlsi

IRI =

IRI =

IRl =

IRI =

IRI =

T.IET004

5.7865874

58T

4 265346

3461221



FIGURA 3.6: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 55m a 66m.

Dist Cota bl m
1 5500 3613005
z EE50 3615005 (i)
3 56.00 3515.002 -5.00
4 56.50 3515.002 0.00
5 57.00 3150071 -Z.0n ya= coal 23 a=Tldxtl= 05
3 57.50 3E17 933 -4.00 wl=  cotall i
7 55.00 317 997 -4.00 2 = 23 = fuayTil = -2.30303031
5 58.50 3517933 -5.00 22 = 24 = i
53.00 3H17.9932 -z.00
5350 317930 -4.00
f0.00 3617 980 -2.00 ¥ e (Y, =¥, ) / dx = slope input ()
050 | SoirsE | 20 RSy = 123 - 7]
51.00 3817988 z.0n and
6150 3817.387 -z.00 Z,' = 2, from previous position, j=1,4 (9)
52.00 3517.967 0.00 : 4 TRE = =l
EZ50 | 5817945 ~4.00 (n=l) Te2 1
£3.00 3817.382 -5.00 =T z2" z3 z4" v resultado
53.50 3817.980 -4.00 z1 0.955773] -2.67468] 0.021253%4 0] -0.0z5z1] D.07333617S| 0.000952 0] 0.037038 0 -2E0348044|RS1= 191854 IRI= 191654
54.00 37977 -6.00 Tralteracion | z2 | -0.92852] 2.70M37| 09007616 0| -3.39737| 9.865800727| 0.062802 0] 4319885 0 12.56693518
fid.50 317977 000 z3 | 0063863 -0.18578] 0006615445 0| 0.24023] -0.633024291 0.003563 0| 0635847 0 -0 83480832
B5.00 3617975 -4.00 74 | 374a2ad| -l08G06]  O41a670a 0| 466780 135 73206|  -0.71453 0| 42 33555 1 124 9033775
B5.50 367,975 (i)
B56.00 3B17.974 -z.00 z1 0955773 -2 7682z]  0.021283%4[ 0.2674v4] -0.02521 0.022305407] 0.000992[ 0.123944] 0.037038] -0.29630776]  -2.650800372|RSZ2 - 1932474  IRI= 1.954507

z2 -0.92852] 2601036 090E16] T.31228) -3.3337]  3.0007N507) 0062802 T.84d141 4.313385 -34.55905 -3.800856142
z3 0.053563[  -0.1783) 0.006675445[ 0083136 0240230 -0.212600237) 0.003563[ 1231562| 0.635847| -5.56677Ed -4 643273525

2da lreracion

=4 | 5743294 04863 0.4796773] 5.261493| -4b.67o0]  41a01GT 15| -0.1M53] -W.3045| 47093555  -ada.d044]  -aeliiioedy

21 | 0.o6air3] -2.6145]  0071z26394] -0.2008] -0.025z1 0117054732 0.000992] —0.31924] 0.037036 0] S0o0Z357T@|RS3 - 1492562 IRI= 1600525
3ra herac zZ | -0.9Z652] 246131l 090015 -G.02235] -3.39137] 15.74705525] 0.062802] -20.204] 4319805 0] -i0.gie03a6T
raeraclon ™3 | D.0e3063] —0.5923] 0005515495 -0.05454] 0.24023] -1115730434] 0.009563] -3.17234] 0.695847 0] -a5zz7arave

z4 | 3743294 -9.9227a]  0.4%66773] -4.1034] -46.67o0] 2W6.7425042] -0.T953] 36.84909] 42.93555 0] 2395605575

21 | 096eir3] -2.9944]  007126394] —0.23025] -0.025z1  O.M4016616] 0.000992] O.2ar72] 0.037030] -0.07407694]  -Z.945907008| 94 = 2566133 IRI=  13:927
dta herac z2 | -0.9Z652] z.oibez]  0.900W6| -9.7a798| -3.39137] 15.33047606| 0.062602] 150446 4319805  -B.GIIrT 14.61915280
alteraslon M3 | 0.053e6a| -0.19352] 0.006615445] -0.075T| 0.240z3] —1086751317| 0.003053] 2.362709] 0.695847] -13916946]  -0.350853642

z4 | 3.743294] -Maa3l]  0.4166773] -4.50927| -46.6700]  eNTa1rd] -0.1953] -27.4a57] 42.93555 “E5.aTH 193078599

21 | 0oeeird] 201213 0071ze394]  O.aiedl -0.025z1 0.009601058] 0.000992] 0081 0.037038] -0.1Me15300]  -Z6930647d8|RSS = 0497037 IRI= 1632349
Sea Iteraci 27 | -0.97652] 2736325  0.90006W6| 13.30963| -3.39137] 129165234| 0.062602] 5145955 4.319605]  -17.27954 5233907610
alteraslon M 3 | n.053e63|  -0.1882| 0.006615445] 0.0596035] 0.240z3] -0.091515150] 0.005063] 0.60816| 0.535047] -2 7E3692 ~7 15632730

=4 37453254 10504 04186773 6.204452] -d4E6E788] 17.77780233] -0.11453[ -3.38416) 4233555 o G -165.1755463




FIGURA 3.7: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 66m a 77m.

Dist Cota Y [IRI_[Z7d421]
1 66.00 3517.974
2 66.50 3517.977 £.00
3 £7.00 3517.973 4.00
4 67.50 3517.975 -5.00
5 £5.00 3517.974 -2.00 ya= ocotal 23 a=Tldx+1= 05
5] 55.50 3517.975 200 yl=  coal 1
7 £3.00 3517.977 4.00 zZI' = 23" = [ya-yIM1= 1454545455
g £3.50 3517.977 0.00 z2' = 4" = a
3 70.00 3517.978 200
10 70.50 3517.973 200
1 71.00 3817.951 4.00 R AR {Yi = Y,_)) / dx = slope input (8)
12 7150 3517.9582 200
13 7200 3517.9583 200 and
il 7250 3517382 -2.aa z," = 2, from previous pesition, j=1,4 (%)
15 73.00 3517.9582 0.00 3 4
16 73.50 3517954 4.00
17 7400 3517385 z.00 z1 z2" z3 z4" y resultado
15 74.50 3517.986 200 z1 0.958173] 1437342 0.02125334 0| -0.02521 -0.036665087| 0.000332 0| 0.037035] 0.222230582 1622304542
13 75.00 3517.986 0.00 Ira teracion z2 -0.92852| -1.35057 0.3001616 0] -3.35137| -4.332300364| 0.062802 0] 4.313555 25.51351 13.63554031
20 75.50 3517.957 200 z3 0.063863] 0.032832] 0006615445 0] 024023 0.343512145] 0.003863 0| 0.635847 4. 1750835 4 61745736
21 T6.00 3517.9588 200 z4 3.74352594] 544473 0.4186773 0] -46.67aE5 -67.89645| -0.11453 0] 4233555 2576133 1359616113
22 T6.50 3517.9583 200
23 Tr.00 3517.950 200 z1 0.388173 160371 002128334 047328 -0.02521] -0.16405685| 0.000332] 0133662 0.0537038] 014515353 2247050601
2da lteracion z2 -0.92852] -1.506583 0.3001616] 17.67545) -3.33137[ -15.65960553| 0.062502] 12.25648| 4.313555 17.27354 3004434644
z3 0.063863] 0.103644| 0006615445 0.1233) 0.24023[ 1103534335| 0.003863] 13924817 0.635847 2.7833832 6.051283575
z4 3743254 60750 04186773 8.221093) -46.6755] -215.5583355) -0.11453] -22.3503| 4233555 177422 -51.85153555
z1 0.358173] 2220474 0.02125334] 0.633475) -0.02521[ -0.152548631| 0.000332] -0.05145| 0.037035] -0.23630776 2.353633311
3ra lteracion z2 -0.92852[ -2.08642 0.300M616] 27.04531) -3.39137[ -20.52213654| 0.062502] -3.25636| 4.313555 -34.55308 -33.37869437
z3 0.063863] 0.143504] 0.006E15445[ 0198761 024023 1454080582 0.003863 -0.5114| 0.635847| -5.5667754 -4.251845258
z4 3743294 841157 0.4186773] 1257916 -46.6755] -282.46E8513) -0.1453] 5.338302| 4233555 -343.4844 -593.0224228
z1 0.988173] 23531731  0.02125534] -0.71043] -0.02541 0.90734244| 0.000332] -0.55442| 0.057058] -0.07407634 1.0E074E674
#ta lteracion z2 -0.92852[ -2.13036 030016716 -30.0462)  -3.39137[  14.52132744| 0.062502] -37.6136] 4.313555 -8.63577 -B3.97525334
z3 0.063863] 0.150634| 0.006E15445[ -0.22081] 024023 -1.028553605) 0.003863[ -5.30737| 0.635547 -1.3916546 -5.3358665336
z4 3.743294[ 8.832524 04186773 -15.9743]) -46.6755] 199.8VI6EES) -0.1453] E8.E031| 4253555 -85.8711 1774615715
z1 0.3558173] 1045201 0.02126334] -136165) -0.02521) 0.2117245558| 0.000332] 0176035 0.0370535] 0.07407634 0.145455413
Gta lteracion z2 -0.92852[ -0.35432 0.3001616] -57.568) -3.33137[ 26.48237326| 0.062502] 114485 4.313555] §.633770002 -10.3055424
z3 0.0635863] 0.067743| 0006615445 -0.42322] 0.24023] -2.016111354) 0.00358653] 1750247 0.635547 13315546 0. 76834 7461
z4 3.743234[ 3.970657 0.4186773] -Z6.785) -46.6755] S920335715) -0.1453] -20.3235| 42.33555) G65.87110002 434. 7728370

RS, = Iz3 - zll

1
m ol fa

R51= 23345383

R52 - 3804233

R53 = E.E41435

RS54 = 3453412

R35= 0.613332

IRl =

IRl =

IRl =

IRl =

IRl =

2934583

3.333408

4430101

5724323

4. 703322



FIGURA 3.8: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 77m a 88m.

Dise Cota Y [IR1_ [239140 ]
1 | 7ro0 | sal.aan
Z | 7750 | %09 5.00
3 | 700 | SO 4.0
4 | 7850 | 3g1r.aq9l —Zi0
5 | 7a00 | SO .00 ya= cotall 23 a=Tldx+1= 05
B | 7950 | 61092 .00 wl=  cotall 1
T | G000 | S&i7.o69 B3] T = 23 = (wa-yli = -1EMEIEEZ
§ | G050 | Seinouy 400 7 = 4 = ]
3 | 500 | O 4.0
0 | 8150 | a&iv.oed ]
T | fe00 | gaiv.gee 4.0 T = (Y, = Y,_)) / dx = slope input (8)
& | Ge50 | goiv.oon 400
13 | e300 | 35iv.ard —Zi0 and
14 8350 3817.376 -6.00 Z," =2, from previous pesition, j=1,4 (9}
£ | sd00 | goiv.ard 400 (I
W | 8450 | 35iN.073 —Zi0
17 85.00 35817.971 -4.00 zT z2" z3 zd4" y resultado
5 | 8550 | a5lv.oed ~4.00 z1 | 0.988173] -179668] 0.0712839¢ 0] 002521 0.095655109] 0.000592 0] 0.057038] 0.29630776] 1954534767
1 | eeo0 | setran 4.00 Tra heracion | 22 | -0.92052] 168821 09006k 0] —3.39137|  E.61e595s| 0.062002 0 43798685  59.55908 4z 41347630
70 | ®6.50 | 3aiv.96a 4.0 z3 | D.063063] -0.11512] 0.005615445 O] 0.74073] -0.435090762| 0.005663 0] 0.595547]  S.5EETTE4 S 0137732
71 | ero0 | a&iv.oeT 4.0 zd | 5.745:99] B.60593]  O.4ieETT O -6 krem B4.E706] 011455 [ 4215450005
72 | 5750 | Falv.96n .00
73 | ®e.00 | sairam 4.00 z1 | 0985173 -143733] 0.0z128334] 0.902725] -0.0z521] -D.17639376a] 0.000932] 041631 0.037055] -0.14515308]  —0.390544543
= ) zZ7 | -0.50657] 1550553]  U.900W16| 56.17693| -a.a0ia7] 17003555 0.0FZ80z| 2647306 4.519505]  -1V.27954 317205744
o (Crl) 2da keracion — 35 jeseeal 005208 0.006505445] 0.260584] 0.29023] 1209757557| 000953 4.57603 D.595547| 2703308 7. TBEEEAEAT
zd | 5.740299] 5.49475]  0.4%a6779] TT.75056] -46.6700] —239.0370663) -0.11953] -48.277d] 42.99555]  -Trl7dz2|  -d441y4dd007
z1 | 0.988173] -D.aobez] 0.0z128394] D.675185] -0.02521] -0.0B9745662] 0.000992] -0.43655] 0.057056] —0.07907694]  -0.25ac60241
3ra teracion |22 | 092852 0362305 0.30015 %6 26.55346] -3.99137 -3.962777325| U.062802] -27.7423| 4319865  -B.63977|  -16.B4E4es0l
z3 | 0.053063] -0.02496| 0.005515445] 0.2059044| 024023 0664500501 0003563 -4.35678 0.695547] -13915346]  -4.898733373
z4 | 3.743234] -145305]  0.4%e6773] 13.26062] -46.6756] —129.144622] -0.11453] 50.59082] 42.93555 B5.5711|  -152.B07326T
z1 | 0.986173] -0.20973] 002126394 -0.0586] -0.02521] 0123905215 0.000992] -0.1519a] 0.037050] 0.07407694]  -0B02Z56054
tta lterasion | _Z2_| ~0.92852] 0272237 0.900%616| 151863 -3.33137[ 16 6196180d] 0.062802[ -358398| 4313885 BEIITI000Z]  Drs3dseS
z3 | D.065063| -0.0%673| 0.005615495] -0.0TME| 0.290:5] -177712d296| 0.009863] -150512| 0.695547]  13916946]  -1420740523
z4 | 3.745299] -10G7v6|  0.4%8677d] -T.05408] -96.6700| Cem.endarid] -0.195a] 1raviar| 4299555 B5.a7ioong 323, 6066015
z1 | 0.985173] -0.59513] 0.0z128334] D.0WS02] -0.0z521] D.035505665] 0.0003592] 0.521578] 0.037055 0] 0221436435
Sta teracion |22 | 092852 0558204 D.300TW] DE3TS38] 335137 d.B18255565| D.0B2B0Z] 20.35936] 4313505 0 6. 414TEzae
z3 | 0.05a063| -0.0056d6| 0.0056515495] O.005129]  0.24025] -0.adisadire] 0009863 5194198 0.695047 0 251347072
z4 | 3.743294] —z.25442]  0.4%a6773] 0324621 -46.6755] B6.31650534] -0.11453] —37.0909] 42.93555 i 27.29755015

RS, = I):3

1

IR ™ e

(m=1)

R51= 6465303

RS2 = 3157303

R53- 4.605534

RS54 - 0815434

RS5 = 3.040307

_zll

_27‘.3

IRI =

IRl =

IRI =

IRI =

IRl =

i

6.463308

4812308

4. 743783

3762453

3615145



FIGURA 3.9: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 88m a 99m.

Dist Cota ¥ [IRI_ [2.1097]
1 85.00 3517.370
2 8550 3817963 -2.00
3 83.00 381791 4.00
4 8350 IB17.967 -5.00
5 30.00 3517967 0.00 ya= ocotal 23 a=Mids+1= 05
g J0.50 IB17.967 0.00 yl= cotal 1
7 31.00 3517965 -4.00 ' = 37 = [(ya-yfll= -0.54545455
g 31.50 3817964 -2.00 z2" = = = 1]
3 32.00 3517965 2.00
0 3250 IB17.965 0.00
1 33.00 3517967 4.00 R AN {‘1'1 = Y,_)) / dx = slope input (&)
12 3350 IB17.965 -4.00
13 34.00 3517963 -4.00 and
i) 34.50 3817.962 -2.00 z,' =2, from previous pesition, j=1,4 {9y
15 35.00 3517360 -4.00 1 b
1 3550 3817953 -2.00
17 36.00 3617.953 0.00 T z2" z3 zq" v resultado
18 3650 3817960 2.00 z1 0.985173 -0.533]  0.02125334 0] 002521 0.013750533] 0.000332 0] 0.037038] -0.07407634 -0.533323695
13 37.00 3817961 2.00 Ira Iteracion z2 -0.32552| 0.506463 03001616 0] -3.39137 1843537636] 0.062502 0 4313885 -5.63377 -6.253463093
20 3750 3817961 0.00 z3 0.063563 -0.03453] 0.006613445 0] 024023 -D13067055] 0.003363 0 0.635847 -1.3916946 -1.55753616
21 35.00 3517962 2.00 z4 3743234 -2.0418 04186773 0] -46.6758 25.46118] -0.11453 0| 42533555 -55.871 -62. 45171674
22 3550 3817963 2.00
23 33.00 3517964 2.00 z1 0.355173] -0.59224] 0.02125334[ -013374| -0.02521[ 0.033265324| 0.000332[ -0.06137) 0.037038| 0.14515385 -0.60053023
2da lteracion z2 -0.92852[ 0.556457 0.3001616] -5.ESE1d| -3.39137[ 5.282383333| 0.062802] -3.92207| 4.313585 1727954 13.54020085
z3 0063363 -0.03825] 0.006615445[ -0.04157] 024023 -0.374274158| 0.003363[ -0.61534] 0635847 2. 7833832 1.713330651
4 3743294 -2.24347 04186773 -2.63075| -46.6788] V2. 7OBVEEST| -0.1M53[ 7.152283| 4293555 1717422 2468, 7270356
z1 0388173 -0.53343| 002125334 0.285183) -0.02521[ -0.043131384| 0.000332] 0.244531| 0.037038] -0.23630776 -1.333307 148
3ra leracion z2 -0.32852[ 0.557602 0.3001616] 1216837 -3.33137[ -5.610536458| 0.062502] 15.43487| 4.313535 -34.55305 -12.1287 7556
z3 0.063863] -0.035835| 0.006615445[ 0.089574| 0.24023] 041635537 0.003563] 2.43333| 0635547 -5.5BE7754 -2 670470402
z4 3743234 -2.24736 04186773 5.665383] -46.6788] -73.97627021] -0.11453[ -28.2564] 42 33555 -343.4844 -448.2360575
z1 0955173 -0.33518) 0.02125334[ -0.25815 -0.02521[ 006T7320716] 0.000332[ -0.444585]) 0.037035 0 -1.030856345
4ta eracion z2 -0.92852] 0.37132 0.3001616] -10.9173] -3.39137[ 39.0565505358| 0.062802] -28.1537| 4.313585 1] -29. 64373024
z3 0053363 -0.02554] 0006515445 -0.05024] 024023 -0.641686265) 0.003363[ -d4.4214] 0635847 0 -5. 168863743
4 3743234 -143637 04186773 -5.07805| -46.6755] 124.6544333| -0.1M953[ 51.34115| 4253555 1] 163.4205673
z1 0388173 -101866| 0.02125334] -0.63094]| -0.02521[ 0.1303034858| 0.000332] 0965113 0.037033 1] -1.3517 7161
Sta leracion z2 -0.32852[ 0.9571E7 0.9001616] -26.6841] -3.33137[ 17.52952426| 0.062502] 10.63383| 4.313535 0 2.442437525
z3 0.063863] -0.06583| 0.006615445[ -01967| 0.24023] -1242024201] 0.003563[ 1670341 0635847 1] 0.16637E331
z4 3743294 -3.8588 04186779 -12.412| -45.6785 241276512] -0.11453] -13.4023| 4253555 0 205.6036314

RS, = |23 = 7]

l $
- — RS
R’= o ™

R51= (.353266

RS2 - 2313861

RS53= 2270563

RS54 - 4.135007

RS5= 1518153

IRl =

IRI =

IRI =

0.358266

1636064

1847564

2420175

2.23377



FIGURA 3.10: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 99m a 110m.

Dist Cota Y
1 33.00 3517964
2 33.50 3517964 0.00
3 100.00 3517963 -2.00
4 100.50 3517962 -2.00
5 101.00 3517953 -6.00 ya= cotall 23 a=Tidu+1= 05
5 101.50 3517957 -4.00 yl= cotal 1
7 102.00 3517.958 2.00 2 = 3 = [yeoliM= 0181515162
g 102,50 3517.958 0.00 z2" = # = i
£l 103.00 3517953 2.00
10 103.50 3517960 2.00
1 104.00 517,361 2.00 LA {‘l’i = Y,_)) / dx = slope input (8)
12 104.50 3517958 -5.00
13 105.00 3517956 -4.00 and
14 105.50 3817357 .00 z,' = £, from previous pesition, j=1,4 (9)
15 106.00 3517.955 -4.00 1 J
15 106.50 3517.956 200
17 107.00 3517.953 5.00 zT z2 z3 zd" resultado
15 107.50 3517.960 200 z1 0.3553173] 01736658 0.02125334 0| -0.02521 -0.00453351( 0.000332 0] 0.037035 0 0.175084253
13 105.00 3817961 200 Tra lteracion z2 -0.92852] -0.16552 0.3001616 0| -3.33137| -0.616672546] 0.062502 0] 4.3133585 0 -0. 755433637
20 105.50 F517.963 4.00 z3 0.0635363 0.011612] 0.006515445 0] 0.24023| 0.043683015 0.003563 0| 0.635547 0 0.05530052
21 109.00 517964 200 z4 3.743234| 0.630533 0.4186773 0| -46.6755| -6.467060002) -0.11453 0] 4233555 0 - 7606461092
22 109.50 517,965 200
23 110.00 517,966 200 z1 03553173 0173013  0.02128334] -0.01672| -0.02521] -0.001334085) 0.000332] -0.00775| 0.037035] -0.07407634 0.073075545
2da lteracion z2 -0.92852] -016257 0.3001616] -0.7070:2]  -3.33137[ -0.187544463| 0.062502[ -0.43026] 4.313555 -5.63377 -10.15715633
z3 00838653 0.011181 00066715445 -0.0052| 0.24023 0015255814 0.003863] -0.07633| 0635847 -13916346 -1.443413623
z4 3.743234 0655332 04186779 -0.32884| -46.6785] -25581363575 -0.114535] 0.834036| 4233555 -85.8711 -87.23187363
z1 0388173 0.072215| 002128334 -0.21682 -0.02521] 0036535715 0.000332] -0.08656| 0.037035| -0.07407634 -0.268705214
3ra lteracion z2 -0.92852 -0.06755 0.3001616] -9.97009] -3.33137] 4.915436451| 0.062802[ -5.47831) 4.313855 -8.63977 -18.44052543
z3 0.063865] 0.004667| 0.006615445) -0.06739) 0.24023] -0.345273021] 0.003863] -0.86034| 0635547 -1.3916346 -2 63033273
4 3.743234 0273556 04186779 -4.26504| -d46.6755] EBV.ESE332411 -0.11453] 9.99024| 4233555 -85.8711 -12. 21551055
z1 0358173 -0.26553| 0.02128334[ -0.33243| -0.02521] 00687133383 0000332 -0.01212| 0.0370358| -0.22223052 -0.525236243
dta lteracion z2 -0.92852 0.24395 0.3001616] -16.5935| -3.33137[ 9.0313458835| 0.082802[ -0.VE7V1S| 4.313885 -25.91331 -34. 00506565
z3 0063863 -0.01716] 0006815445 012139 0.24023] -0.633300642) 0.003363] -0.12048| 0633847 -4.1750838 -5.074614378
z4 3.743234 -1.00585 04186773 -T.72064) 466755 124.3073575| -0.1453] 1.398383| 4233555 -257.6133 -140.6332543
z1 0385173 081548 0.02125334[ 0725376 -0.02521] 0127327542 0.000332] -0.13955) 0.037035) -0.14315358 -169301651
Sia lteracion z2 -0.92852 0. 766245 09001816 -30.6100] -3.33137[  17.20383132) 0.052502 -8.832) 4.313885 -17.27354 -38. 74546327
z3 0063563 -0.0527| 0006515445 -0.22436| 0.24023] -1213377203) 0.003863] -138702| 0635847 -2 7833532 -5.667445126
=4 3743294 -3.0891 04186773 -14.2372) 466755 2368770833 -0.1453] 16.10604| 4233555 o 53.91465474

Rs; = Iz.3 - zll

1
Bl = ——
(n-

R31= 0113784

R32-: 1522432

R53- 233433

RS54 = 4243373

RS9 - 3968431

1)

ﬁ_gnsl

IRl =

IRl =

IRl =

IRl =

IR1 =

0113754

0.821135

1345536

2.071436

Z.450583



FIGURA 3.11: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 110m a 121m.

N [Dist Cota Y [IRI_[2.7833]
1 110.00 3817966
2 10.50 JE17. 966 0.00
3 111.00 3517964 -4.00
4 11.50 3817.961 -6.00
5 112.00 3517362 2.00 ya= cotal 23 a=MMdx+1= 05
g 112,50 3517962 0.00 yl= cotal 1
I 113.00 3517.961 -2.00 21 = 23 = (wa-yTiM = -2 72727273
g 113.50 3817.959 -4.00 2 = =" = a
3 114.00 3817958 -2.00
10 114.50 3517957 -2.00
1 1500 3817955 -4.00 It - {Yi - 'l'i_l) { dx = slope input (8)
12 115.50 3517346 -15.00
13 T15.00 JE17. 345 -2.00 and
i 1650 3817342 -6.00 Z,'" = Z, from previous pesition, j=1,4 (9
15 17.00 381794 -2.00 ] ]
16 17.50 3517340 -2.00
17 113.00 3517340 0.00 z1' z2 z3 zd" y resultado
T 115.50 JET.937 -6.00 zl 0355173 -269502( 0.021258334 0] -0.02521 0.065752664( 0.000332 0] 0.037035 0 -2 626263731
13 113.00 3517938 2.00 Tra teracion zZ -0.92852] 2532316 0.3001616 0] -333137] 9.243188182| 0.062502 0] 4.313555 0 11.78150455
20 113.50 JET.937 -2.00 z3 0.063563| -0.17417] 0.00551544% 0] 0.24023) -0.655335273[ 0.003363 0] 0.635847 0 -0.5235073
21 120.00 3517.933 4.00 zd4 3743234 -10.203 0.4186773 0| -d46.6755 127.3053 -0.11453 0] 4233555 0 117.0363 164
22 120.50 3617938 -2.00
23 121.00 3517936 -4.00 z1 0986173 -2.5352| 0.02128334[ 0.250757| -0.02521]  0.02031313] 0.000332] 0.116137| 0.037035) -0.14815358 -2. 325430704
Zda Iteracion zZ -0.32852] 2435528 03001616 1060526 -3.33137] 2813167035 0062502 ¥.3538582) 4.313885 -17.27354 5.93125457
z3 0.063563] -0.06772) 0005615445 0.07734) 0.24023[ -0.193322037) 0.003563[ 17154883| 0635847 -2.7833592 -1.917603724
zd 3.743294| -5.83088 0.4186779[ 4.932656| -d6.6VE5] S58.72045355| -0.11455) -15.4105| 4233555 -171.7422 -151.3305044
z1 03568173 -2.32763] 002128334 0126241 -0.02521] 0.045341467| 0.000332] -0.15017| 0.037035) -0.22223052 -2.52544 7333
Gra Iteracion z2 -0.92852[ 218711 09001616 5.339124| -3.33137] 6.503301927| 00628302 -3.50381) 4.313885 -25.91331 -21.33355175
z3 0.063563] -0.15043) 0.005615445) 0.033238) 0.24023[ -0.460780233) 0.003563[ -143252| 0.635847| -4.1750835 -6.239573558
zd 374323 -5.81723 0.4186773[ 2483302 -d6.67E5] 8351143365 -0.11453] 17.533114| 4233555 -257.6133 -157.1046514
z1 0358173 -2.49558| 002128334 -0.45534| -0.02521] 0157255435 0.000332] -0.1853| 0.037035 0.07407E34 -2 8754423583
dta lteracion zZ -0.926852 2344318 0.300616] -19.2577| -3.33137]  211607I662| 0.062802] -3.66643) 4.313585 §.639770002 3.021283655
z3 0.063563] -016128]) 0.005615445] -0.14155) 0.24023[ -1.433306071 0.003563[ -1.54347| 0.635847 13316346 -1.953535741
=4 3.743234 -5.45345 04186779 -5.95702| -d46.6735] 2312562725 -0.11453] 17.95243| 4233555 &85.87110002 376. 7032865
zl 0355173 -2.84143| 002125334[ 0.064305| -0.02521] 0043407613 0.000332] 0373515 0.037035 0 -2, 353306543
Sia lteracion zZ -0.92852[ 2669535 0.300M676] 2719643 -3.33137]  B.64672366| 0062802 2365737 4.313855 0 35.6342457
z3 0.0635363 -0.15364) 0.005615445] 0.013337) 0.24023[ -0.470942564] 0.003863[ 3715363 0.635847 0 3080772535
zi 3743234 -10.7636 04186773 1264347 -d6.6VEE] 9148564002 -0.114%3) -43.1427| 4233555 0 3. 54423015

RSi

1
IRI _hﬂ_(n—l) ﬁznst

RS1= 1736736

R32 = 04373687

R33: 37W132

RS54 - 0915547

R55: 5434673

= |2y = g

IRI=

IRI=

IRI=

IRl =

IRl =

17IBTSE

1117321

1382325

1718031

24535



FIGURA 3.12: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 121m a 132m.

Dist Cota ¥ [IRI_ [Z5518]
1 121.00 3517936
2 12150 3517932 -5.00
3 122.00 3517930 -4.00
4 122.50 3517.923 -2.00
5 123.00 3517.925 -5.00 ya= cotal 23 a=Tlldx+1= 05
5] 123.50 3517926 2.00 yl=  coal 1
7 12d.00 3517924 -4.00 zZI' = z3" = lyayliM1= -136363636
g 124.50 3517927 £.00 z2' = 4" = i}
3 125.00 3517928 2.00
10 125.50 3517928 0.00
1 126.00 3517927 -2.00 R AR (Yi = Y,_)) / dx = slope dnput (8)
12 126.50 3517.923 4.00
13 127.00 3517.923 0.00 and
il 12750 3517328 -0 Z," = Z, from previous position, j=1,4 (9)
15 125.00 3517.923 2.00 3 4
16 128.50 3517927 -4.00
17 123.00 3817326 -2.00 =T zZ2' z3 z4' y resultado
15 123.50 3517927 2.00 z1 0.958173] -134751] 002125334 0| -0.02521 0.034376532] 0.000332 0| 0.037035| -0.23630776 -1.603433655
13 130.00 3517925 -4.00 Ira reracion z2 -0.92852 1266155 0.3001616 0] -3.35137] 4624534031 0.062502 0| 4.313355 -34.55305 -28.66832773
20 130.50 3517923 -4.00 z3 0.065863) -0.05703) 0.006615445 0| 0.24023] -0.327667636| 0.003363 0| 0.635547| -5.5667754 -5.95153525
21 131.00 3517822 -2.00 z4 3.7452594] 510443 0.4186773 0] -46.6755 B3.65235 -0.11455 0] 42.33555 -3d4.3.4844 -284.9353415
22 13150 3517520 -4.00
23 132.00 3817521 200 z1 0.358173]  -15304| 002125334 -0.61007| -0.02521] 0150730302 0.000332 -0.25275| 0.037035] -0.14515358 -2.480683512
2da lteracion z2 -0.92852[ 145433 03001696 -25.8061) -3.39137[ =20.255585321) 0.062802] -17.8945| 4.5313535 -17.27354 -33.20014706
z3 0.065863[ -0.10275) 0.006615445[ -018365( 0.24023] -1437300004| 0003565 -2.81023| 0.635847( -2 7535832 -7.323353027
z4 5.7452594[ -B.02461 04186773 -12.0025| -46.6755] 273.2109234| -0.11455] 3265232 42.33555 -17.7422 122.0736455
z1 0.358173] -245135| 0.021258334[ -0.85433| -0.02521] 0184616825 0.000332] 0421136 0.037035 -0.07407634 -3.05400765
3ra lteracion z2 -0.92852[  2.30336 03001676 -35.2865) -3.39137[ =24.836212V6|) 0.062802] V.BEE4Z3| 4.313585 -5.63977 -3.12023561
z3 0.083863[ -0.15542) 0.008615445[ -0.25333 0.24023] 175372701 0.003565] 1203973 0.635847 -1.3916946 -2. 365133645
z4 3.743294[ -8.28535 04186773 -16.4122| -46.67V58 341845851 -0.11453[ -13.3805) 4233555 -85.8711 216.2360432
z1 0.358173] -3.01783| 002128334 -0.1541| -0.02521] 0053625051 0.000332 0.214634| 0.037035| -0.23630776 -3.234050103
dta lteracion z2 -0.92852[ 2.835635 03001676 -8.20965) -3.39137[ 8.021264753) 0.062802] 153.58375| 4.313885 -34.55305 -18.52805306
z3 0.063863[ -0.19504) 0.008615445[ -0.08033 0.24023] -0.568332877| 0003865 2.133253| 0.635847( -5.56B77ad -4. 25722586
z4 3745294 -11.432 04186773 -3.81844| -46.6V58 04047521 -0.11453] -24. 7715 4233555 -343.4544 -273.1014642
z1 0353173 -5.1356| 002128334 -0.35003] -0.02521] 0907321726 0.000332 -0.271 0.0370535] 0.07407634 -3.675437627
Gta lteracion z2 -0.92852[ 3.002567 09001676 -16.49582) -3.33137[ 1443782361 0.062802] -17.1512] 4.313855) 8.633770002 -7.56837652
z3 0.065563[ -0.20654) 0.006615445[ -072125( 0.24023] -1022367033| 0.003565] -2.63351] 0.635847 13515346 -2 652570057
z4 3.743294 -12.106 04186773 -7.67355| -46.6786] 198.V223222| -0.114535] 31276R37| 42.33555) 85.8710002 236.0305436

RS, = Iz.3 - zll

1
m ol G

R51= 4372033

R52-  d4.84267

R53 - 0635303

RS54 = 1023176

R35= 1022328

IRl =

IRl =

IRl =

IRl =

IRl =

4. 372093

4. 607381

3.30M3

2. 73636

2383335



FIGURA 3.13: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 132m a 143m.

Dist Cota Y’ m

1 132.00 3817.521

2z 132.50 3817320 -2.00

3 133.00 3817919 -2.00

4 133.50 3817917 -4.00

5 134.00 3817917 0.00 ya= cotal 23 a=Tdx+1= 05
[ 134.50 3517915 -4.00 yl= catalN 1

i 135.00 3817912 -6.00 I = 23 = [yayTM = -154545455

i 135.50 3517.903 -G.00 2’ = W = ]

136.00 3817308 -2.00

136.50 3817910 4.00

137.00 37912 4.00 It = {5‘1 - 'l'i_l) { dx = slope input (8)

750 | BESE | 000 RSy = |25 -2y

135.00 3517.911 -2.00 and

138.50 3817.303 -4.00 Z,' = 2, from previous pesition, j=1,4 (9)

133.00 317910 2.00 : 4 IR = $

13350 | 3817909 | -z00 (a-1) T2

140.00 3817305 -5.00 zT z2" z3 z4' v resultado

140,50 3817.907 4.00 z1 0985173 -152718] 0.02125334 0] -0.02521 0.0383%3543) 0.000332 0f 0.037035] -0.07407634 -1.562233088|R51= 0.233456  IRI= 0.233456
141.00 3817.907 0.00 Tra Iteracion z2 -0.32852| 1434373 0.3001676 O] -3.33137| 5241208636 0.062802 0f 4.313885 -8.63377 -1.363554083

141,50 3817905 -4.00 z3 0.063363) -0.0387¥) 0.00661544% 0 024023 -0.371356655] 0.0035363 0| 0635547 -13316946 -1.86174302

142.00 35817.906 2.00 z4 3.743234| -5.78503 04186773 0] -46.6788 24001 -0.11453 0f 4233555 -85.8711 -19.51618071

14250 3517.905 -2.00

143.00 35817.904 -2.00 z1 0983173 -154382] 0.021253334[ -0.04173| -0.02521] 0.046333408) 0.000332] -0.01337| 0.037035| -0.07407634 -1B32117345|RS2 = 0512131 IRI= 0405813

z2 -0.52552[ 1450614 0.3001676] -176754) -3.33137]  B.3138779M| 0.062802] -122565| 4.313865 -6.63977 -3.665463697
z3 0063863 -0.03377) 0006615445 -0.01233( 024023 -0.447358927| 0.003563] -013248) 0635547 13316346 -2.14423584855
zd 3743234 -5.84812 04186773 -0.82211) -d6.6755] 86.30428533| -0.11953] 2.235093| 42.33555 -85.871 -3.401373086

2da Iteracion

z1 0.988173] -161281) 0.02128334[ -0.08234] -0.02521] 0.054056285| 0.000332] -0.00338) 0.037035) -0.14815338 -1792624102|AS3 = 1663334  IRI= 08270
z2 -0.32552[ 1515448 0.3001576[ -3.46225) -3.33137] V.272107408| 0.062502] -0.21365| 4.3135365 -17.27354 -12.16756243
z3 0.063563] -0.10423) 0.00667154d5[ -0.02553 0240237 -0.515252625) 0.003563[ -0.03355| 0.635847| -2 7833832 -3.462018418
z4 3743234 -G.1035 04186773 -161964]) -46.6755] 100.0333444| -0.11453] 0.383611] 42.33555 G -T5.956536432

3ra lteracion

Z1 | 0.955173] -177Hz] 007125334] -0.25341 -0.07521] D.087275036] 0.000392] -0.07638] 0.037038 O] -z0zi334733|RS4: 075833 IRI= 0674233
4ta lterac 22 | -0.92652] 16644a|  0.900616[ -0.971| -3.59137]  T79095104] 0.062502] -4.9606| d4.319065 o  -z5z6204092
A Neraclon M8 | 0.063063] -0.11948| 0005615445 -0.06053| 0.24029] -0.83i867021 U.009963] -0.7730¢| 0695847 0 1508035264

24 | 3743204 -6.71032] 04166773] 51028 -46.5760| 616023692] -0.11453] 9.045153] 42.93555 o fo8.a360057

Z1 | 0.956173] 199802 0.02125394] -0.05377] -0.02521 D.045528903] 0.000392] D.157516| 0.037038] -D.14615388]  -1996797674|RSS - 020046 IRl= 0573415

zZ -0.32852[ 1477333 0.3001616[ -2.27333] -3.39137[ 6.124332005] 0.052502] 3375166 4.313565 -17.27354 -1.576034735
z3 0.063863] -0,2913) 0.00667154d5] -0.0067f 024023 -0.433371431) 0.003563[ 1.566543| 0.635847| -2 7833832 -1 736651302
z4 3.743234] -7.5687 04186773 -105767| -46.6755] 64.30361307 -0.11453] -16.1307| 42.33555 =171 7422 -114.2556554

Sta lteracion




FIGURA 3.14: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 143m a 154m.

Dist Cota Y’ Em
1 143.00 3817904
2 143.50 3517306 4.00
3 14400 3817.907 2.00
4 14450 FE17.910 5.00
5 145.00 3817.912 4.00 ya= ocaotal 23 a=Tldx+1= 05
G 145.50 817,903 -6.00 yl=  cotal 1
T 146.00 3817.303 0.00 zI" = 3 = [wa-wli = -0.36363636
g 146.50 3517911 4.00 z2 = 4" = i}
3 147.00 JE17.912 2.00
10 147.50 3817.913 2.00
il 14500 3817.914 2.00 b A {\‘1 - \'1‘[) / dx = slope input (8y
12 145.50 FE17.914 0.00
13 143.00 3517911 -6.00 and
i) 14350 3817312 200 z,'" =2, from previous position, j=1,4 {9y
15 150,00 381791 =200 4 4
16 150.50 FE17.510 -2.00
17 131.00 817,903 =200 zT z2’ z3’ zd4’ v resultado
18 151.50 3517306 -6.00 z1 0.358173] -0.35534] 0.02128334 0f -0.02521 0.003167022| 0.000332 0| 0037035 014315355 -0.202014625
13 152.00 3817.907 2.00 Tra lteracion z2 -0.92852 0.337642 0.3001616 0] -3.39137] 1233225091 0.062802 0| 4313385 17.27354 18.850407 27
20 192,50 3817306 =200 z3 0.063563] -0.02322 0.006615445 0f 0.24023) -0.087378036) 0.003683 0] 0635547 2. 7833532 ZETZTE515
21 155.00 3517.304 -4.00 zd 3.743294 -1.3612 0.4186773 0 -46.6758 16.57412]  -0.11453 0] 4233555 171.7422 1873551222
22 153.50 3E17.903 -z2.00
23 12400 3817.300 -6.00 z1 0358173 -0013363] 002128334 040211 -0.02521] -0.067373145| 0.000332] 0.185316] 0.037035) 0.07407E34 0.334135373
2da Iteracion 2 -0.92852[ 0.137574 03001616 16.36541) -3.33137] -3.064410303) 0.062502] 1176621 4.313585| 5633763335 28.43756023
z3 0063563 -0.0123( 0.006615445[ 0124704 0.24023] 0.642243135| 0.0036683[ 1&47824] 0635847 13316346 3.993563934
zd 3.743294]  -0.7562 04186773 7.832243| -46.6788] -124.7626241) -0.11453] -21.4563]) 4253555 B85.57109335 -53.21233947
zl 0.958773] 0.389537] 002128334 0.60654) -0.02521] -0.00674331) 0.000332] -0.0525| 0037035 022223052 1064523372
3ra lveracion z2 -0.92852[ -0.36602 0300616 2565241 -3.39137] -13.54364852| 0.062802] -5.341582| 4.513885 25.91351 34.32022665
z3 0063863 0.025175] 0.006615445[ 0.188524) 0.24023 0.95361188| 0.003563] -0.52482| 0635547 41750835 4823578275
z4 3.743234] 1475603 0.4166773 1.9313] -46.6756] -186.414532| -011455] 6.034145| 4233555 2576133 30.63345757
zl 0.988173] 1052235 002128334 0.73047) -0.02521] -0.12153308| 0.000332 0.030003| 0037035 0145815358 1839262323
$ta lteracion z2 -0.92852 -0.358671 0.3001616] 30.63375] -3.39137] -16.35853354| 0.062602] 5.63607T| 4.5313555 17.27354 365221226
z3 0.063563] 0.068003| 0.006615445[ 0.22704d| 0.24023] 1155055635| 0.003563] 053454 0635547 27633832 5132031671
zd 3.743234] 3.955363 04166773 1436912 -46.6758] -225.1583304) -0.1453[ -10.3874) 4233555 1r.rde2 -45.4430651
z1 0.955173[ 1876739] 0.02125334[ 0777335 -0.02521] -0.123374977) 0.000332] -0.0451| 00037035 -0.22223082 2257428135
Sta lteracion zZ -0.92852[  -17635 0.300M676] 3287581 -3.39137] -17.40461312| 0.062602] -2Z.85426) 4.531368585 -25.91331 -15.06565345
z3 0.063563 0121233 0.006615445] 0.24161) 0.24023] 1233173537 0.003563] -0.44825) 06355847 -4.1750835 -3.027256371
zt4 3.743234] 7.103497 04166773 1929101 -46.6758] -239.5572339) -0.1453[ 5.205053] 4233555 -257.6133 -463.5643723

RS, = Iz3 = zll

1
m- ol G

RS1= 2874803 IRI=
R32-: 3533365 IRI=
RS3: 275873 IRI=
RS54 = 3232763 IRI=
RS9 - 5254685 IRI=

2.874803

3.237084

3410372

3366421

3.750074



FIGURA 3.15: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 154m a 165m.

Dist Cota Y [IRI_[1.9586 |
1 | 5400 | aalraon
2 | =450 | 3517893 -z.00
3 | E500 | 3&17.3%6 _£.00
4 | 550 | 3517896 0.00
5 | TBRO0 | 3a1v.a34 -4.00 wa= ocotal 23 a=Mide+1= 05
E | BRES0 | 3&17.896 4.00 wl=  catall 1
T | &r00 | 3Emss -4.00 21 = zF = [wayWT= -0.72727273
& | 5750 | a&17.834 0.00 22 = A = il
155.00 | 3eli.a3a -z.00
0 | BEE0 | 3817891 —4.00
1 159.00 3817.889 -4.00 It - {‘1’1 - 'l'i_l) / dx = slope input (8
2 | ©950 | 35Wea | 000 RSy = 123 = 7]
13 | 6000 | 3alieos —Z00 and
14 160.50 S817.887 -2.00 Z,' = Z, from previous pesition, j=1.4& (9)
15 | w00 | 3517889 4.00 1 4 I = —1— i 7S
6 | 16150 | salioor .00 (n-1) T=2 1
17 152.00 3817886 -2.00 z1 z2 z3 z4' ¥ resultado
1§ | 250 | aaliooe 000 =1 0.986173| 071667 002128359 O] -0.02521] 00ieasd0dd| 0000992 0| 0.037036] -0.07d07654 0774413051 RS1= 0838483 IRI= 0838483
139 | 6300 | 3atiaar z.00 Tralteracion | zZ | -0.32852| OGozad| 0300166 0| -3.33137| 2 466450182] 0.06Za02 0| 4313585 -5.63377]  -5.49a035456
20 | 1650 | a&17.8E3 4.00 z3 | 0063563 -0.04645| 0 00GEISI4S 0| 024023] -0 17d7S6073| 0.003863 0| 0E3Ea47| 13916946 | B1ZA966E
21 | ®400 | 3ene: Z00 z4 | 3793234 -272z4]  0.4186779 0| -46.6738 33.94824] -0.11453 0| 4z.33555 -85.8711]  -54.64525565
72 | /450 | 3517831 Z.00
B5.00 | aelaie Z.00 =1 0.935173] -0.96525] 0.0z12a334] -oonvoz] -0.02521] 0.0408600M2] 0.000332[ -0.05423] 0.037033] -0.22223082 -1 1ie0707 78| RS2 = 4.069353 IRI= 2.453913
2da lteracion | 22| -0.92852[ 0713056]  0.30016%[ -4.943%2| -3.33137| 5.4e327802| 0.062802] -34381| 4313585 25 §15a1 28,2606
z3 | 0063063] -0.04346 0006615445 N.03637| 0.24073] -0.367562298) 0009063 -0 53695 0.695647) -4 1750838 ERCTREE]
z4 | 3743234[ -289866) 041B67ra] -230191| -466788] 7o2ooi2ads| -0.1953[ 6.258253| 42.93555)  -Z57.6133 181 267RETT
z1 0.935173[ -110485] 0.0212533¢[ -0.59832] -0.02521[ 0.1307Tia6a] 0.000392] -0.17957] 0.037035 0 -1752268393|RS3- 1533372 IRI= 2143069
ara lteragion 22| -0-92852] 10387 030011 -25.3047] -3.33137| 1r.58p46663] 0.062802] Tla833) 4.313885 0 1805737681
z3 | 0.063563[ -0.0714] 0.006615445] -0.18537] 0.29023] 1246453574 0.009863[ -17o773| 0.635847 0 -3.291641154
z4 | 3743234[ -4.18527| 0416773 -1.7636] -d46.67aa] 2421928512] -0.1953[ 20.7537| 4293555 0 246 3477196
21 0.338173] -17a164] 0.0212833¢[ -0.3a434] -0.02521] 0082380002 0.000332] 0.74505] 0.037038] -0.1Wa15308 -1336012803| RS4 - 0565376 IRI= 1753271
dta lheragion 22| -0-9z852] TERTO  0.300%ME[” 2551 -3.33937 1lie3iedvy| (.062s0e] SOevs| 4319885 frevssd| 5 .zsSiodses
z3 | 0.063563[ -0.m31] 0.006615445] -0.11346] 0.29023] -0.730347136] 0.009563[ 2.435566] 0.635847] -2 7833892 -1 37013716
z4 | 3743234[ GEG53Z6| 0416773 7.5E048| 4B G708 153.6493578) -01453[ -2ac2a17| 9293555  -WWi7422| B0 4336ER07
21 0.33a173] -191312] 002128334 -o1mad] -0.02521] 0034540212 0.000332] -0.06003] 0.037033] 0. 19&15308 -130188673|RS5 - 36014 IRI= 2122345
Sta lberasion |22 | ~0-02852] Iva7Efa|  OSOOTE[” -4713] -3.39137 4.4ER4O6ST (.062802] 3799 4319885 17 27954 15 Z11RI3
z3 | n063563[ -0.12364] 0006615445 -0.03464] 0.24023] -032922371] 0.003563[ -053663| 0635847 2 roaandz 1633252835
zd4 | 574323q[ —7.24707| 04186773 —2.19208] —46.67G6| 63O5633958) 01953 F.928046| 4253555 1717422 2331874963




FIGURA 3.16: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 165m a 176m.

Dist Cota Y [IR1 [3.1714 |
1 165.00 3517.852
2 165.50 3817891 -2.00
3 166.00 3817.893 4.00
4 166.50 3817835 4.00
5 167.00 3517.636 2.00 ya= cotall 23 a=Tidx+1= 05
g 167.50 3517.834 -4.00 yl= cotall 1
7 165.00 3817.895 2.00 zZI' = z3" = [ya-yIM1 = -0.30303091
g 165.50 3517536 2.00 22" = 4 = 0
3 169.00 3517836 0.00
1] 163.50 3517.834 -4.00
1 170.00 3817.893 -2.00 it e {5‘1 =¥} / dx = slope input (8)
12 170.50 3817534 2.00
13 171.00 3517894 0.00 and
4 171.50 3817837 6.00 z,' =2, from previous position, j=1,4 (9)
15 172.00 3817.835 2.00 3 4
16 172,50 3517536 -4.00
7 173.00 3517894 -4.00 zT z2 z¥ z4" v resultado
18 173,50 3517.852 -4.00 z1 0.9585173| -0.83634| 0.02128334 0] -0.02521] 0.022317555) 0.000332 0] 0.037035] -0.07407634 -0.543435204
13 174.00 3817.830 -4.00 Tra teracion z2 -0.92852| 0544105 0. 3001616 0| -333137| 3.083062727| 0.062802 0] 43135385 -5.63977 -4. 712601516
20 174.50 3517555 -4.00 z3 0.063563] -0.05606) 0.006613445 0] 0.24023] -0.215445031) 0.003563 0] 0.635347 -1.3316946 -1.6651372
21 175.00 3517.586 -4.00 z4 3.743294| -3.40233 0.4166773 0] -46.6785 424353 -0.11453 0] 4293555 -85.8711 -46. 83873452
22 175.50 3517.885 -2.00
23 176.00 3817882 -6.00 z1 0988173 -0.935827| 002128334 -01003| -0.02521 0.0420541( 0.000332 -0.04645| 0.037033] 0.14515585 -0.53434 1866
2da leracion z2 -0.92852[ 0.651624 0.3001676] -4.2421 -3.39137] 5.657472263| 0.052802] -2.34155| 4.3133585 17. 27954 16.63437553
z3 0.063563] -0.06054) 0.006612445[ -0.0318 0.24023] -0.400850435| 0.003363] -0.458136| 0.635547 2. 1833892 182876571
zd 3743234 -3.55425 04186773 -1.97306| -46.6755] T7.06349343] -0.11453[ S5.364215| 4233555 1. 7422 243.448555
z1 0.9558173] -0.88426] 0.02128534] 0.354058] -0.02521] -0.046101337| 0.000332 0.247532] 0.0537033] 0.14515555 -0.180616563
3ra lteracion z2 -0.92852[ 0.§3087% 0.3001676] 14.97417)  -3.39137] -6.202023516| 0.052802] 15.66573| 4.313555 7. 273524 42 54534317
z3 0.063563] -0.05715| 0.006615445] 010045 0.24023] 0.433434102| 0.003563[ 2460232| 0.695547| 27833632 5. 735955263
4 3743234 -3.34966 0.4186779| B.964635| -46.6755] -85.36475373| -0.11453] -28.5681) 4233555 1717422 614243324
z1 0.958173] -0.0754a| 0.02128334[ 0.909536] -0.02521] -0.144533475| 0.000332 0.060352) 0.037033) 0.07407634 0. 717545864
dea lteracion z2 -0.52852[ 0167705 0.9001576] 35.30036| -3.39137[ -19.45274085) 0.052502] 3857551 4.319585| 5635763335 315126638
z3 0.063863] -0.01153) 0006615445 028476 024023 1.3752303597| 0003363 0.605503| 0635847 1.3516946 3.645734333
z4 3743234 -0L67TE1 04166773 1781405 -46.6765] -267.7476803] -0.11453] -7.03463] 4233555 6587103335 =171.7732557
z1 0.986173] 0.703059 0.02125334[ 0.670714) -0.02521 -0.091306464| 0.000332] -0.17045) 0.037035) -0.14515385 0969255225
Gta lteracion z2 -0.92852[ -0.66625 0.3001616] 283665 -3.39137 -12.36403264| 0.062502] -10.7876| 4.313355 -17. 27954 -12. 73037763
z3 0.063863] 0.045525) 0.006615445] 020847 0.24023] 0.876032203| 0.003363] -163414| 0.635847| -2 7533532 -3.34 7206525
zd 3.743294[ 2.685355 04166773 13.19366 -46.6755] -170.1786433] -0.11453] 19.67235] 42393555 -171.ide2 -306. 3655505

R51=

RS2 -

R33 -

RS54 -

R55 -

RS, = I.T.3

1

IRL = “l'.ﬂ—l)

0.718633

2.7236M

5916572

2928183

4. 316465

_zll

i:z“st

IRl =

IRl =

IRI=

IRI=

IRl =

0.718633

17255

33827

3071768

3.320707



FIGURA 3.17: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 176m a 187m.

Dist Cota Y
1 176.00 3517.852
2 176.50 3517580 -4.00
3 177.00 3517875 -4.00
4 177.50 I51T.EYT -z.00
5 178.00 3517876 -z2.00 ya= ocotal 23 a=Mids+1= 05
g 178.50 3517875 -z2.00 yl= cotal 1
7 173.00 3517873 -4.00 1 = 23 = lwayM = -327272727
g 173.50 35178 -4.00 22" = o = i
3 1&0.00 3517867 -5.00
10 1a0.50 3517665 -4.00
1 181,00 3517664 -2.00 e ”1 = ¥,_)) / dx = slope input (8)
12 18150 3517662 -4.00
13 15200 517,861 -2.00 and
14 15250 3517.853 -4.00 Z,' = I, from previous position, j=1,4 (9)
13 T63.00 3517658 -2.00 1 4
16 163,50 3517655 -6.00
17 T5d.00 3517653 -4.00 zT 2 z3 4’ y resultado
15 T5d.50 3517652 -2.00 zl 0.3553173] -3.23402| 0.02125334 0] -0.02521 0.052503136] 0.000332 0 0.037035) -0.14515555 -3.233670423
13 165.00 3517650 -4.00 Tra lteracion zZ -0.32852] 3.03575 0.3001616 0] -3.33137| 11039302562 0.062502 0f 4.313555 =17. 27954 -3.141734543
20 165.50 3517649 -2.00 z3 0.06535363) -0.20301 0.006515445 0] 0.24023| -0.786402327| 0.003563 0f 0.635547) -2.7833632 -3. 778735561
21 166.00 3517649 0.00 zd4 3743234 -12.2505 0.4186773 0| -d46.6755 152, 76708 -0.11453 0 4233555 =171 7422 -31.2253004
22 T66.50 3517645 -2.00
23 167.00 35176546 -4.00 z1 0.3553173] -3.26064| 0.02125334] -0.06667) -0.02521] 0.035260304| 0.000332] -0.03033] 0.057035] -0.14515555 -3.4711331673
2da Iteracion zZ -0.32852] 3.063737 0.3001616] -2.52807] -35.33137 12.6153003] 0.062502] -1.36104| 4313555 =17, 273954 -5.153550406
z3 0.0683863[ -0.21073) 0.006615445[ -0.02073| 0.24023[ -0.908005395| 0.003863[ -0.30737| 0.635547) -2.7835832 -4, 230877341
zd4 3743294 -12.3516 0.4186773] -131837| -46.6758[ 176.3835356| -0.11453] 3576143 4233555 -11.7422 -5.44316E36
zl 0358173 -3.37104| 0.02128334] -0.13174| -0.02521] 0.068657514| 0.000332] -0.0054] 0.037035| -0.07407634 -3.475602915
Zra lteracion zZ -0.92852] 3167532 03001616 -5.5716| -3.39137] 14.34846823| 0.062502) -0.34184] 4.313585 -8.63977 2962734514
z3 0.063863[ -0.21786) 0006615445 -0.04095| 0.24023] -1016635365| 0.003863] -0.05368| 0.635547) -13916346 -2, 720824
zd 3743294 -12.7635 0.4186773] -2.53143| -d6.6758[ 1974324321 -0.11453] 023373 4233555 -85.8711 36.55344136
zl 0358173 -3.4345| 0.02128334] 0.06306| -0.02521] 0.0688530036( 0.000332] 0.036133] 0.037035| -0.07407654 -3.2807337a3
dta lteracion zZ -0.92852] 3.227153 0.30016716] 2.66633d| -3.39137] 9.227315167| 0.062502) E.054442| 4.313585 -8.63977 12. 5661365
z3 0063863 -0.22136] 0.006612445 0.0196) 0.24023] -0.653785711) 0.003863[ 0.95553) 0.635547  -13316946 -1.23231308
zd 3743294 130102 04186773 1.240457| -46.6755] 127.0045303| -0.14%3] -11.05956] 4233555 -85.871 15.26544516
z1 05355173 -53.2413&]  0.02125334[ 0.267457| -0.02521] 0.032578321] 0.000332] 0.018125) 0.037035] -0.07407634 -2.337834604
Sta lteracion z2 -0.928%2] 304626 0 9001816] 1.31155 -3.33137 438271045 0.062802] 1147283) 4313585 -8.63377 11.24804353
z3 0063563 -0.20352] 0.006615445] 0083131 0.24023] -0.310523388) 0.003563] 0.180176) 0.635547) 13316946 -1.6484:3303
=4 3743294 -12.2803 04186773 5.261164| -46.6738] B0.32366163| -0.1453] -2.0922| 4233555 -55.871 -34.65940867

Rs, = Iz3 - zll

1
TR = ——
(n-

R31= 0473128

R32 = 0.5134a6

RS3= 0754773

RS54 = 1338471

R55= 1343456

1)

ﬁ_znsl

IRl =

IRl =

IRl =

IRl =

IRI =

0473126

0643307

065464

100466

1078264



FIGURA 3.18: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 187m a 198m.

Dist Cota ¥ [IRI_ ] 204
1 187.00 FE1T.646
2 187.50 3817847 .00
3 155.00 3517847 0.00
4 1585.50 3517.844 -6.00
5 153.00 FE17.84 -6.00 wa= cotal 23 a=Tldx+1= 05
-] 189.50 FE17.840 -2.00 yl=  catal 1
7 190.00 3817.839 -2.00 2" = 23 = [wa—»TM = 0272VETET3
g 190.50 3517.839 0.00 2" = 4" = u]
3 131.00 3517.837 -4.00
pul 131.50 FE1T.636 -2.00
il 152.00 3817837 2.00 It - ”i = ¥y} / dx = slope input (8)
12 152.50 3517.840 5.00
13 193.00 3517841 2.00 and
4 13350 317,844 £.00 Z," = Z, from previcus pesition, j=1,4 (9)
15 154.00 F817.841 -E.00 ] d
16 194.50 3817843 4.00
17 195.00 3517. 848 10.00 z1' z2' z3 =4 v resultado
15 195.50 3517.845 0.00 =1 0.555173] 0.263502( 0.02125334 0| -0.02521| -0.006875266| 0.000332 0] 0.037035| 0.07407554 0.336703313
13 136.00 FE1T.64T -2.00 Ira lteracion zZ -0.326852| -0.25323 0.3001576 0] -3.33137| -0.924318515| 0062502 0] 4.313555) 8§.633763355 7451613543
20 196.50 3817847 0.00 z3 0.063863) 0.07417) 0.006615445 0] 024023 0.065533527| 0.003363 0] 0.635847 13916546 1.47464538
21 197.00 3517. 848 2.00 =4 3.743294) 10208595 0.4156773 0] -46.6755 -12.73059)  -0.11453 0] 4293555 85.87103335 T 16140554
22 197.50 3517.848 0.00
23 155.00 3517849 .00 =1 0.955173] 0.5332721] 0.02125394[ 0.155513] -0.02521[ -0.057174733| 0.000332 0.073532| 0.057055 1] 0.527350457
2da Iteracion zZ -0.92852] -0.31263 09001616 B 7IBEES| -3.39137[ -S.O00106E62V| 0.062802] 4.65746| d4.3135585 a B. 080422635
z3 0.063563] 0.021503) 0.0066715445) 0.049362|  0.24029] 0.354341948) 0.009863[ 0.73143| 0.635347 1] 1156637093
z4 3.743294] 126038 04156773 5.124015) -46.6755] -68.83472033] -0.11453[ -8.43334| 42.93555 1] -T2.94366835
=l 0955173 0521706 0.02125334] 012833) -002521] -0.023158023( 0.000332] -0.07235| 0.037035 -0.22223052 0.326323851
3ra Iteracion z2 -0.92852[ -0.43021 09006716 545536 -3.39137]  -5.92258318| 0.062802] -4.58038| 4.31338%5 -25.91331 -29.45772814
z3 0.063563] 0.033717) 0.0066715445] 0.040092) 0.24023] 0277327864 0.003563] -0.¥1342| 0.635547| -4.1750835 -4.542 766363
z4 3.743294] 1976274 0.4156779[ 2557365 -46.6755] -53.93046622| -0.11453[ 5.353851| 42.93555 -257.6133 -2598. 7362463
=l 0955173 0323057  0.02125334) -0.62698) -0.02521 0. 14520021 0.000332[ -0.29644| 0.037035) -0.22223082 -0.70807037
dta teracion z2 -0.92852[ -0.30355 090006716 -26.5167| -3.39137] 1540619907 0.062802] 187611 4.31335%5 -25.91931 -56.03451584
z3 0.063563) 0.0205875) 0.0066715445) -0.194585) 0.24023] -1.031573655) 0.003563] -2.94634| 0.635547| -4.1750835 -5, 387001015
=4 3.743254] 1223772 0.4156773] -12.33533] -46.6755 212.0510471| -0.1453] 34.2125| 42.33555 -Z57.6133 -22.45835203
=l 0.988173 -0.6997 002125394 -119391) -0D.02521[  0.21d30503| 0.000332] -0.02223] 0.037035) -0.07407634 -1.778541561
Sta Iteracion z2 -0.32852 0.657455 0.9001676] -50.4341| -3.39137] 2844341525 0.062802] -141046] 4.313555 -8.63377 -31.44343024
z3 0.063563] -0.04522) 0.006615445] -0.37109| 0.24023] -2.015303113) 0.003863] -0.22151] 0.635547 -1.3316546 -4.044513377
zd 3.743254| -2.65052 0.4156773[ -23.4855| -46.6755] 3314353346| -0.1453[ 2572117 42.53555 -85.56711 252.0603535

RSy = l2q - 2]

1
m- ol R

R51= 113734z IRI=
R52 - 0628687 IRI=
R53- 4863631 IRI=
RS4 = TETEES  IRI=
RS5= 2266278 IRI=

1137342

0653314

2212107

3573812

3316305



FIGURA 3.19: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 198m a 209m.

Dist Cota ¥ [IRI_ [3.2675]
1 198.00 3517849
2 195.50 3517549 0.00
3 133.00 F517.850 z.00
4 153.50 3517852 4.00
5 200.00 F517.854 4.00 ya= cotall 23 a=1ldx+1= 05
5 200.50 3517.851 -6.00 yl= cotal 1
7 201.00 3517852 2.00 =z = 23 = lyayiM = -2
g 201.50 F517.554 4.00 2" = 24" = 0
3 202.00 3517852 -4.00
10 20z.50 F517.550 -4.00
11 203,00 SE17.847 -E.00 It - (‘l'i - 'l'lAL) { dx = slope input (8)
12 203.50 3517545 -4.00
13 204.00 F517.540 -10.00 and
14 204.50 3817.838 -4.00 Zz,' = Z, from previous pesition, j=1,4 (9)
15 205.00 F517.536 -4.00 : 4
L 205.50 SETTEST .00
17 206.00 3817.855 -4.00 z1" z2" z3" z4" y resultado
15 206.50 F517.654 -z2.00 z1 0.555173] -197635) 002125354 0] -0.02521 0.05041562| 0.000532 0| 0.037035 1] -1.925592675
13 207.00 SE17.533 -2.00 Tra Iteracion z2 -0.32852] 1857032 03001676 0] -3.39137 6.782735( 0.062502 0] 4313385 1] 8.63377
20 207.50 F517.832 -2.00 z3 0.063563] -0.12773] 0.006615445 0]  0.24023 -0.4805732| 0.003363 0] 0.635847 1] -0.60530572
21 208.00 3517.831 -2.00 zd 3743234 -T.48653 0.4186773 0| -4E.6788 93.35766( -0.11453 0] 4293555 1] 85.871072
22 208.50 F517.529 -4.00
23 209.00 FE1T.82T -4.00 z1 0.555173] -190315) 002125354 0153555 -0.02521] 0.015334367) 0.000552] 0.085211| 0.0537035| 0.07407634 -1.544636731
Zda Iter acion z2 -0.92852[ 1788254 09001676 7.FVr189| -3.39137) 2082383161 0.052802[ 5.392847| 4.313385] 8633770002 25.661045831
z3 0.063563 -0.123| 0.006615445] 0057156  0.24023[ -0.146169538) 0.0035635] 0.546313) 0.635547 1.3916346 2.026603327
=4 3743294 -7.20931 0.4136773] 3617281 -46.6755] 28.39493323| -0.11453] -9.83433| 42.33555| S5.87¥110002 1005396768
z1 0.955173] -152637) 002125354 0.546165) -0.02521] -0.051085257) 0.000352] 0.100065| 0.0537035| 014515588 -0. 753070155
3ra Iteracion z2 -0.92852[ 143422 09001676 23.09309| -3.39137] -6.87296173d| 0.052802 B.3323( 4.313835 1727954 4127278313
z3 0.063563] -0.03565| 0.006615445] 0165753 0.24023] 0.456371847) 0.003565] 0.994543) 0.635547 2. 7833832 4. 336024231
=4 3743234 -5.75203 0.4156773] 10.74371| -46.6755] -34.593350013) -0.114535] -11.5487| 4233555 1. 7422 70.59557104
z1 0.555173] -0.77351) 002125354 0.5754d5| -0.02521] -0.03305173) 0.000552] 0.070014| 0.0537035| 014515588 0.213435315
4ta Iteracion z2 -0.92852[ 0.727033 090016761 3715218 -3.39137] -14.70S05816| 0.062802( 4.431006( 4.313835 1727954 4. 53477135
z3 0.063563] -0.05001] 0.006615445] 0.273035| 0.24023 1.041301525| 0.003563] 0.695868| 0.635847 2. 7833832 4. 744157575
zd 37453294 -2.53126 0.4156773 17.28| -d46.6755] -202.400535| -0.11453] -85.0804| 4233555 1. 7dz22 -24.35933455
z1 0.955173] 0.210973) 0021283594 0.955325( -0.02521] -0.1195376595| 0.000352] -0.0242| 0.037035| -0.22223082 0.500266577
Sta lteracion z2 -0.92852[ -0.13824 03001676 4040355  -3.39137] -16.08929067| 0.062802[ 153173 4.313835 -25.91331 -3.335022083
=3 0.063563] 0.013635 0.006615445] 0.236935| 0.24023] 1139378335 0.003563) -0.24055) 0.635547| -4.1750635 -2 965085145
zd 37453234 0.733157 0.4156773] 16.79226| -46.6755] -2214531253) -0.11455] 2793267 4293555 -257.6133 -456.65817033

Rs, = |z, = 2]

1
me o R

R51= 1317621

R52- 35724

R53- 5113034

RS54 = 4.530633

RS5 = 3765355

IRI =

IRI =

IRI =

IRI =

IRI =

1317621

Z.dddd 5l

3.335385

3634661

3.660S



FIGURA 3.20: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 209m a 220m.

Dist Cota Y [IRI__[3.2132]

1 203.00 I51T.827
2 203.50 3517825 -4.00
3 210.00 3517.526 2.00
4 210.50 3517825 -2.00
5 21.00 3517823 -4.00 ya= cotal 23 a=Tlidw+1= 05
& Z11.50 IE1T.822 -2.00 yl=  cotal 1
7 212.00 3817.821 -2.00 " = 3" = [(wa-yIiM = 0.454545455
i 212.50 3517520 -z.00 z2 = z4° = o

213.00 3517820 0.00

213.50 3517.521 .00

214.00 817821 0.00 It - (Yi - 'l'l_l) { dx = glope input (8)

214.50 3817822 2.00 RS, = |Z3 = le

2500 | 3alv.o23 2.00 and

215.50 3817.823 0.00 Z2," =2, from previous pesitlon, §=1,4 (9)

21600 | 3817823 12.00 b i BT = —— $ S

Z16.50 | 3817.833 .00 n=1)  T=2 4

217.00 3817832 -2.00 zT z2' z3 zd’ v resultado

217.50 | 3alv.oae 0.00 z1 0.555173] 0443163 0.02128534 0| -0.025Z1] -0.0745a777] 0.000332 o[ 0.037035] -0.14515358 0.259556752| R51= 2934635 IRl= 2334635

212.00 | 3817830 -4.00 ra lteracion | z2 -0.92852] -0.42205 0.9001616 0| -3.39137] -1541531364] 0.062802 0| 4319835] vz7osd -19.24312403

21850 | 3317623 -2.00 z3 | 0.063863] 0.023023] 0.006515445 0] 0.24023] 0103222545 0.003563 0| 0635847 -2.7833832 2 6451379

Z13.00 | 3s1vaEzs -z.00 z4 | 3.743234] 170137 0.4186773 0] -46E7E8 —21.21765]  -0.11453 0] 4233555 -T71.7422 ~191.2583527

21350 | 3317830 4.00

22000 | 3air.oae 4.00 z1 0.555173] 0.2a6ise]  0.0z120334] -0.90957] -0.02521]  0.066662100] 0.000332] -0.18979] 0.037035] 007407634 0172467193 RS2 = 1066567  IRI= 2.00063
z2 -0.9z852] -0.26858 0.900616] -17.3218] 339137 5.970638675| 0.062502 —12.0M3| 4.319885] 5633770002 —T1.39171472

2da heracion

3 0.063563[ 0.016492| 0.006615445] 01273 024023 -0.635593128| 0.003563] -188632) 0.695547 13316546 -1.239034243
=4 3743234 1083596 04156773 -5.05667| -46.67553] 123.4713d42d| -0.1453] 2130588] 4233555 855710002 2242741456

=1 | 0366173 -0.17043]  0.0z1z650d] -0.25523] -0.02521] 0031235108 0.000002] 0222551 0.037056] -0.07407634]  -0.24534907|RS3 = 0673127 IRI= 1553735
ea lteraci zZ | -0.ozeee| D60133]  0.9006WB[ -10.7395] -3.39137] 4.2020z2341] 0.06ze02] 14.08473] 4.315685 B.Eadr7| -0 H87239085
rafteracion T3 | 0.069a64] 0001 0.006615445] -0.07933]  0.240249] —0.2driei094| 0009663 2.21994] 0605047 —1.39165046 0.43217 7679

z4 | 5743299 -0.6456]  0.4156773] 5.02067] -46.6700] 57.60606006] -0.7M53] -25.665] 4299555 B5.607|  -5a.aa7Ird

z1 | D3ea173] -0.24304] 0.0717a394] 002101 -0.02521] -0.010694301 0.000992] -0.05693] 0.057058] 014515060 045205202 RS54 = 280545 IRI= 157121

z2 -0.32852[ 0.228368 0.30016716] -0.88873) -3.39137[ -1dB5673952) 0.062802) -3.72352| 4.313585 -17.27354 -23.13503653
z3 0.063563 -0.01571) 00066154450 -0.00653( 024023 0103547802 0003565 -0.5857| 0.695847( -2 78338392 -3.2687482205

4ta lreracion

z4 3.743253d4| -0.52066 04186773 -0.41536) -46.6755] -20.1735454| -0.1453] G.&0155) 4233555 -1 74z2 -156. 448614
=1 0955173 -0.47633| 0.02125334] -0.43241) -0.02521] 0.082875156| 0.000332] -018502] 0.037035) -0.07407694 -1144354715| R55 = 3.053404  IRI= 2106548
z2 -0.32852[ 0.447579 0.30016716] -20.8253) -3.39137[ 1114306524 0.062802] -11.7093| 4.313585 -8.63977 -29.577 74047

Sta lreracion

z3 0.063563 -0.03075) 0.006615445] -015305( 0.24023] -0.753347754| 0003565 -1835888) 0.695547 -1.3516546 -4 204358437
z4 3.743234 -160433 0.4186773] -9.68615) -46.6755 1553.4558253 -0.1455] 2135505] 4293555 -85.671 TTadTEETE




FIGURA 3.21: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 220m a 231m.

Dist Cota ¥ [IRI [2 2255]
1 220.00 3517.832
4 220.50 3517.823 -6.00
3 221.00 3817.829 0.00
4 22150 3517.823 0.00
5 222.00 3517.827 -4.00 ya= cotall 23 a=Tlldx+1= 05
5 222.50 3817827 0.00 yl=cotalN 1
I 223.00 3517.827 0.00 =1 = 23 = [wa-yliMl = -154545455
g 223.50 3517.830 6.00 22" = 24" = 0
3 224.00 3517.828 -4.00
0 224.50 3517827 -2.00
11 2E5.00 3817826 -2.00 b AN ] {‘1'1 = 'l'l_l) { dx = slope input (8)
12 225.50 3817.825 -2.00
13 226.00 3517.824 -2.00 and
14 226,50 3817.824 0.00 Z,' = £, from previous position, j=1,4 (9)
15 227.00 3817.823 -2.00 3 4
16 227.50 3517.822 -2.00
17 225.00 3517.820 -4.00 =T z2' z3" 4" y resultado
18 228.50 3517818 -4.00 z1 0.988173] -152718]  0.02128394 0] -0.02521] 0.038353843| 0.000532 0] 0.037038| -0.22223082 -1. 710446368
13 223.00 3E17.874 -5.00 Ira Iteracion z2 -0.32852 1434373 0.3001676 0] -3.39137] 5.2412066356) 0.062502 0] 4.313355 -25.91931 -19.24312403
20 223.50 3517.819 2.00 z3 0.063863] -0.0357 0.006615445 0] 0.24023] -0.371356655| 0.003563 0] 0.695547| -4.1750838 -4.64513522
1 230.00 3H17.813 -4.00 z4 3.743234| -5.78503 0.4136773 0| -46.6788 7214001 -0.11453 0] 42393555 -Z57.6133 -191.2583807
22 230.50 3517.812 -2.00
23 231.00 3517.819 6.00 z1 0.985173] -163022| 0.02125334[ -0.40957) -0.02521 0.17I00723| 0.000332] -0.18373] 0.037035 0 -2 172474615
2da Iteracion z2 -0.32852[ 1.5858177 0.9001616] -17.3213 -3.39137] 15.753377F6| 0.062802] -12.0113] 4.313355 0 -1.33171135
z3 0.063863[ -0.10923 0006615445 -0.0273)  0.24029] 1716178405 0.009863] -1.88632| 0.695547 0 -3.23903576
=4 3.743234[ -6.40271 0.4186779] -B.05667| -46.67858] =216.8236173| -0.114553] 21.903553| 42.93555 0 224.2741258
z1 0.988173] -2 14678] 0.02128394[ -0.28523) -0.02521]  0.081653841 0.0009321 0.2225517| 0.037035 0 -2, 097806226
3ra lteracion z2 -0.92852[ 2.018177 0.9001616] -10.7345( -3.39137] 10.98476343| 0.062802] 14.08473| 4.313555 0 162922513
z3 0.063563] -0.13574| 0.006615445] -0.07933) 0.24023] -0.7753064635( 0.005565] 2 2115344| 0.635547 0 121556565
zd 3743294 815221 0.8677] -5.02066| -d46.6¥88 1511943716 011453 -25.685| 4293555 0 1123564783
=1 0.985173] -2.07233| 0.02125334[ 0.3d6763) -0.02521] -0.030643571| 0.000352 0.111433] 0.037035| -0.14515355 -1.733535754
dta lteracion z2 -0.92852[ 1547847 0.90016716] M.BESEE| -3.39137] -d.122431664| 0.062802] V.0SE17S| 4.313385 =17 27954 2267703032
z3 0.063563] -0.13397 0.006615445] 0107758) 024023 0.232087¥754| 0.003563] 1108136] 0.695547¥| -275335632 -1.409357666
=4 3.743234[ -T.6852T 0.4186773] B.62l206| -46 6ra6] -56.741la2as| -0.11453] -12.6676| 4233555 -Tr.vdaz -2d42.3582513
z1 0.988173] -177232| 0.02125394[ 0.048266) -0.02521] 0.035528934| 0.000332] -0.24052| 0.037035 0 -1.329048564
Gta lteracion z2 -0.52552[ 1665327 0.9001616] 2.041305( -3.33157 4.7736513| 0.062802] -15.222| 4.313355 0 -6. 735743733
z3 0.063363] -0.11454] 0006615445 0.01S002)  0.24023] -0.33865353( 0.0098635] -2.33054| 0.695547 0 -2.828734351
=4 3.743234] -6.¥1373 04186779 0.943944| -46.6785] B5.78TI6652| -0.11453] 27.75555| 42.93555 0 87. 78175702

RS, = |2y = 2]

1
mee ol R

RS51= 2334631

R52= 1066551

RS3-= 3313372

RS54 = 0354175

RS55 = 0.833686

IRI =

IRl =

IRI =

IRI =

IRI =

2.334631

2 000626

2438208

13247

1713635



FIGURA 3.22: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 231m a 242m.

Dist Cota Y
1 N
7 | z3i50 | sofram f.00
3 | 23200 | 3amrem 0.00
4 | 23250 | 3otrod -6.00
T | 23300 | 3orEl -z.00 va= coal 23 a=Tldusl= 0.5
f | 23350 | 3arem@ 000 wl=  ocotall 1
7 | zadon | selreie -Z.00 2 = 2 = fwamyfi = -1
5 | 23450 | 3ael -4.00 22 = 24 = 0
73500 | satrana -4.00
FIGED | BEl7.E04 500
73600 | sarrany £.00 ¥' = (¥, - ¥, ) / dx = slope input (8)
F36.50 | SeTrE05 | 40D RS, = |25 - 2]
237.00 | soTr.a0s -4.00 and
237.50 3817.803 0.00 z,' = Z, from previous position, j=1,4 (9)
700 | Sairane -Z.00 3 Ll BT = —1_ i: 'S
73@50 | sarraon -4.00 (n-1) 24
233.00 F517.801 2.00 =T z2" =3 z4" y' resultado
23350 | sarrane Z.00 z1 0.953173] -0.98817|  0.02125334 0| -0.02521  0.02520331 0.000332 0| 0.037038| D.22223082 -0.79073257|RS1= 467684  IRI= 4. 6TI664
74000 | saTr.and 4.00 Tra lteracion | =2 -0.92852| 0928516 0900066 0] -339137 3.391363] 0.062802 0] 4313885 25 91331 30239195
74050 | Sair.o0s -Z.00 23 | 0.053063] -0 06306 0.006RIS4dS 0] 074075] -0.2402696 0.009663 0] 0635847| 4. T7o06a6 FET093094
Ze00 | aatrood zon z4 | 3743294 -a7eaed] 04670 0| -36.67a8 4667083 -0.11953 0] 4233555 Z57.6133 3005483365
G0 | aotra0a Zon
Z4z.00 | so1r.a0d -2.00 z1 0.958773] 043197 0.02128394] 0.643609] -0.02521[ -0.09756349a] 0.000932] 0.29824] 0.037033 0 D.112293573|RS2 - 3.939808 WAl=  4.273236
2da lteracion 22 092052 DGGvIa2]  0.000G1E| 27.22016 -3.09137] 1312775519 0062002 1667497 4.319085 ] Fa.R551782
23 | 0053063] -0.04751] D.00GEIS4dS[ 0Z00046) 024023 0930094447| 0.009663] 2. 964217| 06395047 i 4 0470575
z4 | sveszad] 2772ve]  0.4e677d] 1266098 -45.6708] -100.6905273 -0153[ -34.9204] 4293555 0| 2052232039
z1 0.958773[ 0.10965]  0.021253%4] O.716314] -0.02521] -0.102024638] 0.000932[ -0.20265] 0.037038] -0.29630776 0.225301034|RS3 - 6613333 IRI=  5.053437
=2 -092852[ 00427  0.0000616[ 30.29508] -3.39137] 13725214682 0.06za02] 126884 4319085  -34.55908 -30.9518408

ra leracion — 3 Sesasa 0.007IT| 0.005615495] 0.222644] 0.74023] 0.972476475] 0.005563] -Z02405] D6350d7| -5.565776d|  -5.068537549

z4 3743234 0420345 Q.4186773[ 1403067 -d46.6755] -188.3139664| -0.11453] 23.50321) 4233555 -34 34844 -434. 3841331

z1 0.955173[ 0.222636| 0.02125334[ -0.65942| -0.02521] 0IG1050624| 0.000332[ -0.43053| 0.057035| -0.074076S4 -0.5403531165|RS4 = 7152325 IRI= 5.575303
#ta lteracion z2 -0.92852[  -0.2032 03001616 -27. 8887 -3.39137 216658882 0062802 -31.0481) 4.319585 -8.63977 -46. 11353055

z3 0.053563[ 0.014355) 0.0066154450 -0.20436) 0.24023) -1535033132| 0.003563] -4.67555) 0.6355847)  -13316946 -7.993316438

z4 3743234 0843368 Q.41867VI[ -12.371d| -d6.6785] 238.2034582| -0.11453] SE.61333| 4233555 -85.6711 256, 8297072

=1 0955173 -0.63045| 002125334 -085161] -0.02521] 0.201505554) 0.000332[ 0.254856| 0.037035 a -1.355702236|RSS - 1603247  IRI= 4. TG4 36
Gea lteracion z2 -0.92852[ 0780517 03001616 -41.5154) -3.39137) 27.10828578| 0.052802) 1612333 4.3133385 a 2502552646

=3 0.053563[ -0.05367) 0.0066154450 -0.53051) 024023 -15207105824| 0003563 2533023 0.635547 a 0.253544675

z4 3743234 -3.195683 0.4186773[ -19.3094| -d46.6785 J73118662) -0.1453[ -23.4134| 4233555 a 321250004




FIGURA 3.23: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 242m a 253m.

Dist Cota ¥ m
1 242.00 3517804
2 242.50 3517806 4.00
3 243.00 3817805 -2.00
4 243.50 3517804 -2.00
5 244.00 3817805 200 ya= cotal 23 a=Tldx+1= 05
[} 244.50 3517805 0.00 yl=  cotal 1
7 245.00 3517806 2.00 I = 23 = [ya-uliM = 1545454545
g 245.50 3517805 -2.00 z2' = 24" = a
246.00 3517804 -2.00
246.50 3517807 6.00
2d7.00 S817.804 -£.00 b AR {Yi - 'l'l_l) { dx = glope input (8)
24750 | 5617606 | 20D RSy = 123 - 2]
245.00 3517.510 10.00 and
24850 381781 200 Z,' = 2, from previous pesitien, j=1,4 (%)
243.00 3517.513 .00 . 4 TR = i $ I
24950 | 3817815 4.00 (-1} ‘T2 71
250.00 F517.816 2.00 =1 z2" z3" zd" v resultado
250.50 3517817 2.00 z1 0.935173] 1.527176] 0.02128334 0| -0.02521| -0.038355543| 0.000332 0| 0.037035] 0145153585 1636370025(RS1= 1617074 IRI= 1617074
251.00 3817.515 200 1ra teracion z2 -0.92852( -1.43435 0.9001676 0| -3.33137| -5.241206636| 0.062802 0] 4.313355 17.27354 10.60335409
25150 3517820 4.00 z3 0.063563| 0.038635) 0.005613445 0| 024023 0.371356655) 0.003563 0| 0.635847 27533832 3.25344362
252.00 3817.515 -4.00 z4 3.743234| 5.785091 0.4186773 0| -46.6755 -72.14001]  -0.11453 0] 42.33555 1717422 105.3572807
25250 3517820 4.00
253.00 3517821 2.00 z1 0985173 1617016] 0.02125334| 0.225681) -0.02521] -0.082017063( 0.000332 0.104578| 0.037038| -0.07407694 1.73118087( RS2 = 1137056  IRI= 1402065
2da lteracion z2 -0.92552 -15134 03001696 3.544732| -3.33137] -11.03362754| 0.062502) 6.6184597| 4.313355 -5.63577 -5.0259564151
z3 0.063563 0.104504) 0.006615445[ 0070146 024023 0.751768666| 0.003363[ 1039401 0.635547 -1.3916546 0.604124322
zd 3743234 6125404 0.4156773] 4.43933 -d46.6755) -1518663416) -0.1453[ -12.0635| 4233555 -85.8711 -239.24 27264
z1 0.935173] 1769336] 0.02125334[ -0.0705] -0.02521] -0.015223572( 0.000332] -0.2374| 0.037038| -0.07407694 1336236077 RS3 - 4561222 IRI= 2555117
3ra lteracion z2 -0.92852[ -166314 09001616 -4.52748)  -3.39137 -2.045810533| 0.062502 -15.0248| 4.313555 -5.63377 -31.90338332
z3 0.063563] 0114331 0.006615445[ -0.03327 024023 0.145164936| 0.003363[ -2.35357| 0.635547 -1.3916546 -3.524386272
zd 3.743234| 6.704317 0.4156773[ -2.10577 -d46.6755) -2813354453] -0.1453[ 27.3333| 4233555 -85.8711 -52.07243511
=1 0355173 1320432| 0.02125334[ -0.67304| -0.02521] 0.055862472 0.000332] -0.05144| 0.057035] 0.07407634 0.722858705|R54 - 1113357 IRI= 2134685
4ta lteracion z2 -0.92852[ -1.24072 0.9001696[ -28. 7187 -3.39137] 1195452917 0.062502 -5.15423) 4.313385| 8.633763395 -14.51344857
z3 0.063563 0.035336) 0.006615445[ -0.21106] 0.24023] -0.847017541] 0.003363[ -0.80345| 0.635547 13916546 -0.330500356
z4 3743294 S.001324 04156773 -13.3575 -46.6755 1E4.542235 -0.1M53] 9.393361) ¢42.93555| S5.87109333 251457127%
z1 0955173 0714337 0.02125354) -0.30303) -0.02521] 0.003544245( 0.000332[ 0.243525| 0.037038 0 0.EE4E7S47E|RSS - 167I6dE  IRI= 2.030077
Sta lteracion z2 -0.92852[ -0.67121 0.9001676]° -13.0693) -3.39137] 1324330305 0.062502) 15.73193| 4.313335 0 3.3751962
z3 0.063563 0.046166) 0.006615445[ -0.03605| 0.24023] -0.053533152| 0.003363[ 2480041 0.635547 a 2.33632131
z4 3.743234 2705573 0.4186773 -6.07837| -46.6755 18.22510115 -0.11453] -28.7982| 42.93555 0 -13.943045




FIGURA 3.24: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 253m a 264m.

Dist Cota ¥ [IRI_[1.6929 ]
1 253.00 3817821
4 253.50 3517.820 -2.00
3 254.00 3517.813 -2.00
4 254.50 3817.816 -6.00
S 255.00 35817.814 -4.00 wa= cotal 23 a=Tldx+1= 05
5] 255.50 3517.813 -2.00 yl= cotal 1
I 256.00 351781 -4.00 =" = z3' = [wayiM = -2
g Z56.50 3817.803 -4.00 2" = " = o]
3 257.00 3517.807 -4.00
0 257.50 3517.805 z.00
1 Z58.00 3817807 -2.00 ¥om Y, =¥, )/ dx = slope input (8)
12 258.50 3517.806 -2.00
13 253.00 3517.805 -2.00 and
4 253,50 3517803 -4.00 Z,' = Z, from previous position, j=1,4 (9
15 260.00 3517.803 0.00 1 1
16 260.50 3517.803 0.00
17 ZE1.00 3517504 200 =T z2 z3 zd" y resultado
15 261.50 3517.803 -2.00 =1 0.955173) -197635]  0.02128354 0] -0.02521 0.05041562| 0.000392 0| 0.037035|) -0.07407634 -2.00000372
13 262.00 3517801 -4.00 1ra Iteracion z2 -0.92552| 1857032 03001676 0] -3.35157 6.782735| 0.062502 0] 4.3135385 -5.63377 -1.785587E-03
20 262.50 3817801 0.00 z3 0.063563] -012773] 0.006615445 0]  0.24023 -0.4805732| 0.003863 0] 0.635847 -1.3916546 -2.00000032
21 263.00 3517793 -4.00 =4 3.743234| -F.48653 0.4156773 0| -46.6755 3335766 -0.11453 0] 4233555 -85.871 -2.80177E-05
22 263.50 3517800 .00
23 Z64.00 3817733 -2.00 =l 0953173 -197635] 002128354 -38E-11| -0.02521) 0050418628 0.000392) -2.8E-08) 0.037035) -0.07407E34 —2.0000074HE
Zda lteracion z2 -0.92852[ 1.857035 03001696 -16E-03| -3.391537[ 6.782733086) 0.062502] -18E-06) 43135885 -8.63377 2. TH128E-06
z3 0.063563] -0.12773| 0.006615445] -1=2E-11) 0.24023] -0.480573277| 0.009563[ -256E-07( 0.635547 -1.3316546 -2.00000031
=4 3.743234[  -7.4866 04186779 -7.5E-10| -46.67S5] 93.35767435 -0.11453[ 3.21E-06[ 4293555 -85.8711 -2 37452E-05
=1 03535173 -197635| 002125354 5.92E-05( -0.02521[ 0.050418643| 0.000392] -24E-08) 0.037035 -0.22223052 -2. 145164563
3ra Iteracion z2 -0.92852[ 1.8570339 090016761 25E-06| -3.39137[ 6.782741088) 0.062802] -15E-06| 4.31988% -25.91931 =17, 27952902
z3 0.063563] -0.12773[ 0.006615445] 1.84E-08) 0.24023] -0.480573413| 0.003563] -2.5E-07| 0.635547| -4.1750535 -4. 783330425
=4 3.743234[ -F.4B8662 0.4156779] 116E-06| -46.6755 333577025 -0.1453] 2.72E-06| 4233555 -257.6133 =171. 7422034
=1 09355173 -212276] 002128394 -0.536775( -0.02521] 0120585972 0.000392] -0.17042) 0.037035) -0.145815355 -2.6885245874
#ta lteracion z2 -0.92852[ 1.934605 03001676 -15.5544| -3.35137[ 16.22224201) 0.062502] -10.¥857| 4.313885 -17.27354 -25. 40275858
z3 0.063563] -0.13713[ 0.006615445] -0.11431) 0.24023] -1.145338373| 0.003563] -163354| 0.635547| -2.7833532 -5.875127212
=4 3.743234[ -5.04121 0.4156779] -7.23456| -46.6755) 2232530686 -0.11453[ 13.66573| 4253555 =17 rd22 55.93353275
=1 0.955173] -2.65673| 002128394 -0.54067( -0.02521 0145163531 0.000332[ 0.055504| 0.037035| -0.07407634 -3.067 786357
Gta lteracion z2 -0.92852 2436335 03001676 -22. 8666| -35.35137 19.3345984| 0.062802] 3.512742| 4.3135355 -5.63377 -5.562373164
z3 0.063563 -0.0717| 0.006E154451 -0.16805]  0.24023[ -1.412452836) 0.0098635] 0.551658| 0.635847 -1.3916546 -2. 592237866
=4 3.743234[ -10.0633 0.4156779] -10.6356| -46.6755] =274.3841005) -0.11453[ -6.40583| 4253555 -85.871 161.4076535

RS, = |2y - 2]

1
IR E-n—_ﬂl—) i_:zns{

R31= 354E-06

R32- B.5E-06

R53- 2635226

RS54 = 3133602

RS5 = 0475543

IRI =

IRI =

IRI =

IRl =

IRI =

3.4E-06

4.35E-06

0.573d412

1456203

1260077



FIGURA 3.25: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 264m a 275m.

Dist Cota ¥ Em
1 264.00 3817.733
2 264.50 3817.733 0.00
3 265.00 3817.735 -2.00
4 265,50 3817.733 200
5 266.00 3817.800 200 ya= ocotaM 23 a=Tldx+1= 05
[ 266.50 3817601 200 yl= cotafl 1
7 267.00 3817.802 200 zI' = z3 = [(wa-yliM = -0.03030503
g 267.50 3817.803 200 2 = 4 = 0
265.00 38175804 200
265,50 3517.809 200
269.00 3817806 200 It - {\'1 - "Ii-l) { dx = slope input (8)
6950 | 3517806 0.00 Ry = 23 - 2]
270.00 3817.806 0.00 and
270.50 3817.803 -6.00 z,' = Z, from previous positlen, j=1,4 (9)
27100 38175804 200 p 4 TR = b $ 73
27150 | 3517.803 -2.00 (-1} TE27L
272.00 3517.802 -2.00 =T z2" 3 zd' y' resultado
27250 38175804 .00 z1 0.3358173] -0.08353] 0.02125334 0| -0.02521] 0.002231755| 0.000332 0| 0.037035 a -0.087542126| R51= 0053832 IRI= 0.053332
273.00 3817.803 -2.00 Tra Iteracion z2 -0.92852 0.0544M 0.3001616 0| -3.359137| 0.308306273| 0.062502 0| 4.313355 0 0.332716513
273.50 3817.801 -4.00 z3 0.063863 -0.00581 0.006515445 0| 0.24023| -0.021544503] 0.003363 0| 0.635847 1] -0.02765026
27400 3517.733 -4.00 zd 3.743234)  -0.34035 04156773 0| -46.6755| 4243550001 -0.114535 0| 4233555 u] 3903250546
274.50 3817.800 200
275.00 3817.738 -4.00 z1 0.938173] -0.08651] 0.02128334[ 0.008359| -0.02521] 0.000637044| 0.000352] 0.003873| 0.037035| -0.07407634 -0.147654834| RS2 - 121513 IRI= 0.637536
2da Iteracion zZ2 -0.32852[ 0.081264 09001616 0.353509| -3.33137[ 0.09377Z=35| 0.062502[ 0.245123| 4.5313555 -5.6337T -T. 866073506
z3 0.063863] -0.00555) 0.006615445[ 0.002535) 0.24023] -0.00664407| 0.003363[ 0.038436| 0.635547) -1.3916946 -1.362535085
4 3.743234]  -0L32T7 0.4156773] 0.164422| -46.6755] 1230681786 -0.11453] -0.44702| 42.33555 -85.8711 -85.13071016
z1 0988173 -0.14531| 002128334 -0.16742| -0.02521] 0.034356132| 0.000352] -0.08454| 0.037035) 0.07407634 -0.28343265|R53 - 0451976 IRI= 0.575683
Bra lteracion z2 -0.92852 0,137 0.9001616[ -7.08074| -3.39137] 4.621876661] 0.062802[ -5.35012| 4.319885| 8.633770002 0.967558553
z3 0.063565 -0.00943( 0006615445 -0.05204| 0.24023] -0.327475098) 0.003563) -0.54021] 0.635547 13916946 016254345

z4 3.743234 055272 04186773 -3.29335 -46.6785] B3I.E15547V2F| -0.T453] 9.756475| 42.93555 85.87M0002 155.3970545

z1 0.338173[ -0.28601| 0.02128334] 00206 -0.02521) -0.004037603] 0.000332] 0154203 0.037035) 0.07407634 -0.04122655| RS = 2332523 IRI= 1173534
dta lteracion z2 -0.52852[ 0.268743 09001616 0.871256| -3.33137[ -0.551244921) 0.062802[ 5.755135|) 4.319585] 8633763335 18,987 71855

=3 00535653 -0.01545) 0006613445 00064035 0.24023] 0.05330575068| 0.003563] 1532631 0.635547 13316346 2 9513024351

z4 3743234 -1.08343 04186773 0.405234| -d46.6785] -7.587333433) -0.1453] -17.7363| 42.33555| 85.87103338 538086934

=1 095381753 -0.0407d| 0.02128334] 0404135 -0.02521] -0.074400235] 0000352 0.053343| 0.037035) 0.07407634 0.422420313|R55 = 2331235 IRI= 1dzziTd
Sta lteracion z2 -0.32852[  0.03828 030016716 17.09202| -3.33137[ -10.00535557) 0.062302[ 3.756086) 4.3135885] 8633770002 13.51713525

z3 0.0635863] -0.00265) 0.006615445] 0.125612) 0.24023] O.70516V2E1 0.003563) 0.583574| 0.635847 13916946 281371529

=4 3743234 -0.15432 04186773 7949736 -d6.6765] -157.76534dd| -0.1455] -6.5496| 4233555 85.87MH0002 -50.9464 2665




FIGURA 3.26: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 275m a 286m.

Dist Cota he E_
1| Zvso0 | sairoan
7 | 2i550 | 3o zon
3 | Zib00 | Selroes -6.00
4 | Zie50 | 38198 6.00
5 | Zrr00 | aetreon 4.00 wa= coal 23 a=Tldxs+l= 05
B | Zvr.50 | selraon (i3] wl=  cotall i
7 | zie00 | aetiaoz 4.00 2 = zF = [ya-yM = 1636363636
G | Zro.50 | aotrand 4.00 22 = 4 = 0
27300 | sarrany 6.00
77450 | aalram ]
280.00 3817.812 4.00 It - {‘1'1 = 'l'l‘l) / dx = slope input (8)
8050 | setran .00 RSy = 125 - 2]
ZE100 | aotr.o0d -4.00 and
281.50 3817.810 200 Zz,' = Z, from previous position, j=1,4 (9]
28200 | 3arra 200 : E BT = —1_ RS
78250 | 3alroie 200 (n=1) Te2H
253,00 3817811 -2.00 =1 z2" z3 z4" y resultado
76350 | 3817613 4.00 21 0988173 16W0N 002120334 0] -002521] -004i251eda| 0.000332 0] 0037038 n.ove0read 1649835215|RS1= 0.23956¢ IRI= 0233564
ZE00 | 3air.aiz -Z.00 ra teracion | =2 052652 -15793a [E S 0] -339737| -5.549512900| 0.062602 0] 4373565 & 6397 000z 1ST0RB 7279
ZG450 | 3alrom 4.00 z3 | 0063863 0.104504] 0.006G1S445 0| 024073] 0.393201164] 0.003863 0| 0R35847] 13916996 1688933928
ZEGO0 | 3817613 -Z.00 24 | avdazad|  BAZ5ad|  O4iee7ia 0] -d4f67mm -TE.36354] -0.11453 0] 4z 33555) &5.a7T000Z 15 FZa50z2
28550 | 38176 4.00
78600 | 3816k Zon 21 0.980173] 1640322  0.02120394] 0033434] -0.02521] -0.047630452] 0.000392] 0.015493] 0.037038] -0.296307 16 13353130 RS2 - 6178395 IRI= 3208355
2da lteracion 22 -0.92852]  -1531 nA0MIEIE[ 1414054]  -5.59137] -6 407EG0146| D.06ZA0Z] D980579] 4.379005) -3¢ 55006 401040745
=3 | 0063863 0105364] 0.006RIS44S[ 0.010332] 0.29023] 0.454002337| 0.009863[ 0.153986] 06I5047) -5.OEB7704 -4, 54303403

=4 3743234 BATSETE 04166773 0.657657| -46.6765] -B8.13434781] -0.1453] -1.78507) 4233555 -3d3.d5dd -426 6333168

z1 0958173 1319516 002128534 -0.85357| -0.02521] 0.122083546| 0.000332[ -0.42336) 0.057055] 022223082 0.386909755|R53 = 1763333 IRl= 2727083
z2 -0.92852[ -1.23366 030016167 -536.1001) -3.33137) 16.42451547| 0.052802) -26.7333| 4.313335 2551531 -1 78350258
z3 0.063563[ 0.085277) 0.0066154450 -0.26531 0.24023 -116373071 0.003863) -4.20775| 0.635847 41750838 -1.3TE429687
=4 3743294 4.935462 0.4186773[ -16.7907| -46.6785] 226.067I622| -0.11453] 48.66023) 4233555 2576133 520, 7485265

3ra lveracion

z1 0958773 03682334 002128334 -0.46577| -0.02521] 0.034658543| 0.000332[ 0.516747|) 0.0537055] 014815355 0615167251 RS54 = 6851018 IRI= 3.758067
#ta lteracion z2 -0.92852[ -0.35325 03001696 -19.69) -3.39137] 4.667TI80373| 0.052802) 32.70385| 4.313535 1727354 3d.6TE0TZ35

z3 0.063863[ 0.024703) 0.0066154d50 -0.dd15)  0.24023] -0.330741733| 0003363 5135376 0.635847 2. 7833832 7.4631556

=4 3743294 144E517 04186773 -9.12276| -46.6765] B4.25012733] -0.1453] -55.63585) 4233555 T ez 1656730541

z1 0.958173] 0BI0856| 0.02125334 ) 0.7368086| -0.02521] -0.168253015) 0.000332[ 0.67383| 0.037035 a 1.328052076(ASS = 2333252 IRI= 3.486304
Sta lteracion z2 -0.92852 -0.57355 030016167 3181567 -3.39137) -25.3307645| 0.052802) 10.59333| 4.313335 a 15. 30445455

z3 0.063863[ 0.033d7E) 0.0086154d50 0.223411 024023 1.734TETEZ| 0003363 1663628 0.635847 a 3727284508

=4 3743294 2 313982 04186773 14.51634| -46.6785] -53458.6528443| -0.11453 -18.318] 4293555 a -351.1373094




FIGURA 3.27: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 286m a 297m.

Dist Cota A
1 286.00 3817816
2 286.50 3517.812 -5.00
3 257.00 3517812 0.00
4 257.50 FE1T.E07 -10.00
5 288.00 3817.804 -6.00 ya= ocotal 23 a=Tlda+1= 05
5] 266.50 3517.805 2.00 yl= ocotal 1
7 289.00 3517.807 4.00 =z = 3" = [(wa-yNM = 172727273
i 2533.50 517606 -2.00 2" = " = 1]
3 230,00 3817801 -10.00
10 230.50 3517.803 4.00
1 291.00 3817800 -E.00 b AR {\'1 - '1'1_1) { dx = slope input (8)
12 231.50 3517801 200
13 232,00 3817.800 -2.00 and
4 232.50 3817.733 -2.00 z,' =z, from previcus positlon, j=1,4 (9)
15 233.00 3517800 2.00 : 4
15 233.50 3517737 -6.00
17 234,00 3517735 200 zT zZ z3 zd4" y resultado
15 234.50 3517735 -6.00 z1 0955173 -170684) 0.02125334 0] -0.02521] 0.043543354| 0.000332 0] 0.037035| -0.23630776 -1.959605161
13 235.00 3517800 10.00 Tra Iteracion z2 -0.92852 16038 0.3001616 0] -3.331537| 5.8578191582| 0.062502 0] 4.313385 -34.55308 -27.09746045
20 235.50 3517737 -6.00 z3 0.063563]  -0.11031[ 0.006615445 0] 0.24023| -0.415045673| 0.003363 0| 0.635547| -5.5667754 -6.09213334
21 236,00 3817738 200 zd 3.7432594| -B.46563 0.4186773 0] -4E.6785 SO.6ET0T|[  -0.11453 0] 4293555 —343.4844 -268. 3230136
22 236.50 3517733 2.00
23 237.00 3517797 -4.00 z1 0.355173] -193643| 0.021258334[ -0.57674) -0.02521] 0153578478 0.000332] -0.26725| 0.037035 0 -2.62684 7208
2da Iteracion z2 -0.92852] 1513525 0.9001616] -24.3921] -3.33137] 2066067215| 0.062802] -16.3133] 4.313385 0 -16.52552905
z3 0.063563] -0.02515 0006615445 017526 0240251 -1463576283( 0.003863] -ZE5625| 0.695847 0 -4, 424 5317ET
=4 3.743234[ -7.33533 04186773 -11.3451) -46.6758] 254.3736565) -0.11453] 30084425 4293555 0 236.537405
z1 03535173 -2.53578) 0.02125334[ -0.40065]) -0.02521 0.1115533333| 0.000332 0.234253| 0.03¥035| -0.3V035547 -2 361052662
3ra lteracion z2 -0.92852 243307 0.90MEIE] -16.9d635] -3.39137]  15.00521358| 0.062802] 18.62304) d4.313385 -43.13885 -24. 07780464
z3 0.063863] -067F6| 0006615445 -012454 024023 1063168363 0.003565[ 2.924654| 0.695847 -6.9554 73 -5.369288633
=4 3.743234[ -9.833506 0.4186773] -T.88196] -46.6758] 206.5319662| -0.1453 -33.961) 42.93555 -429.3555 -274.4935237
zl 0983173 -2.92603)  0.021258394[ -0.51247) -0.02521] 0135860243 0.000332] -0.27233| 0.037035| -0.22823082 -3, 77263134
4ra lteracion z2 -0.92852 2743385 0901616 -216¥33] -3.33137] 158.27706662| 0.0625802 -17.239] 4.313585 -25.91931 -43. 60580244
z3 0.063863 -0.1831) 0.006615445] -0015523]  0.24023] -1.294930026| 0.009563] -2.7073) 0.695847) -4.1750838 -8.525762728
zd 3.743234[  -11.08H 0.4156773] -10.08058) -46.6755 251565631 -0.11453] 3143703| 4233555 -257.6133 4.224541012
z1 0955173 -3.75235)  0.02125334[ -0.93236) -0.02521]  0.214328596) 0.000332[ 0.004132| 0.037035| 0.07407534 —4.331514217
Gta lteracion z2 -0.92852] 352582 0.9001616] -39.4323] -3.39137] 28.9100742| 0.062502) 0.265308) 4313585 5639763335 1312604006
z3 0.063563] -0.24251| 0.006615445 -0.25373| 0.24025] -2 048652116 0.003565[ 0.041665| 0.695547 1.3916546 -1.147532633
=z 37432594 142143 04186773 -18.3405) -46.6788 397972629 -0.1453] -0.48382| 4293555 S5.87I03335 450.8051153

RS, = Iz3 - zll

1
IRI _hﬂ_(n—l] 2:_2113{

R51= 4132525 IRI=
R52= 17376ES  IRI=
R53- 2428236 IRI=
RS4= 47285 IRI=
RS55H= 3243322 IRI=

4132525

2965105

2786143

3ZTIT36

3266173



FIGURA 3.28: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 297m a 308m.

Dist Cota ¥
1 297.00 1T FAT
2 237.50 317,735 -4.00
3 255.00 3517734 -2.00
4 23550 1T 74 0.00
5 233.00 1T 72 -4.00 ya= ocotal 23 a=Tlld=x+1= 05
5] 233.50 35177 -2.00 yl=  cotal 1
7 300.00 F517. 734 5.00 zI' = 23' = lya-yliMl= 172727273
g 300,50 1T 74 0.00 z2" = 4 = 1]
301.00 1T 7S -2.00
301.50 35177 -4.00
30200 | 3817790 | -z00 ¥ = (¥, =¥, ) / dx = slope input t8)
30250 | 38Tr.va0 o RSy = 125 = 7]
303.00 917 7EE -4.00 and
303.50 3817758 0.00 z,' = Z, from previcus position, j=1,4 (%)
304.00 | 361774l B.00 34 BT = L i; 85
304.50 | 3817733 4.00 (a-1) Te2 1
305.00 3817732 -2.00 zT z2" z3 =4’ ') resultado
305.50 317733 200 z1 0955173 -1.70684 0.02128354 0] -002521] 0.043543354| 0.000332 0| 0.037035] -0.14515358 1511454281 RS51= 143723 IRl = 145723
306.00 F517.735 4.00 1ra lteracion z2 -0.92552 1.6038 0.3001516 0] -3.39137 5.857513152| 0.062502 0| 4.3133585 -17.27354 -3.517320454
306,50 FE17.TH -5.00 z3 0063563 -0.11031] 0005615445 0] 0.24023] -0.415045673| 0.003363 0] 0695847 -2 7833892 -3, 30574414
307.00 J517. 786 -10.00 z4 3.743234| -B.46563 04156773 0] -46.6755 8062707 -0.11453 0| 4233555 =171 722 -37 58081363
307.50 17783 -E.00
306500 FEIT. TS -10.00 z1 0355173 -1.73003 0.021258354 [ -0.20836] -0.02521 0.053411157| 0.000332[ -0.05653| 0.057035| -0.07407634 -2 056430535|R52 - 1243305 IRl = 1370237
2da Ieracion zZ -0.92552] 1651364 0300676 -5 83771 -3.539137 NE2NT231| 0062502 -6.1282d| 4.313555 -5.63977 =10, 70258653
z3 0.063563] -0.11563| 0006615445 -0.06435] 0.24023] -0.735056806| 0.003563] -0.96241) 0.635847 -1.3916346 -3.3297350593
zd 3743234 -B.75081 04156773 -4.1055| -46.6755] 154.4483052| -0.1453] 11.17545( 4233555 -55.5711 5586130607
z1 0355173 206151 002128334 -0.22779) -002521] 0.033341537| 0.000332] 0.068332( 0.037035 1] -2 137332158\ R53 - 1812322 IRl= 1517633
Gra Iteracion z2 -0.92552 1.93734 03001676 -9.65406] -3.539137 1123256555 0.062802[ 4.324605| 4.313555 1] T.920451037
=3 0.065563] -0.13325| 0006615445 -0.0708| 0.24023] -0.80015131| 0.003563] 0673157 0635547 1] -0, 325010567
zd 3743234 -7.51035 0.4156773[ -4.45034| -d6.6755 155.45303351| -0.1453[ -7.88635| 4293555 0 135.253307
z1 0355173 -2.11205 0.02128334 [ 0.168578]) -0.02521] 0.005133232( 0.000332] 0.134214| 0.037035] -0.14515558 -1.349221384| RS54 - 0337536  IRI= 1222628
#ta lteracion z2 -0.92552] 1954547 0.3001616 ﬂSBBB -3.393137 1102230762 0.062802 5.434134| 4.313555 -17.27354 1431057233
z3 0.063563 -0.1365| 0006615445 0.052357| 0.24023] -0.075036653| 0.003563 1.33336| 0.635347| -27T533832 -1.611625464

z4 3.743234 -8.00066 Q.18ET7I[ 3316118 -46.6753 1517301 -0. 1453 -15.4833) 42.93555 e Y s -17E. 7455303

z1 0958173 -152617| 002128334 0.030458] -0.02521] 0.040627366| 0.000332] -0.17533| 0.037035) -0.07407634 -2.1045453(RSS = 1532607 IRI= 1254624
zZ -0.92852 18035585 09001616 1268183 -3.33137] S5465616655) 0.062302] -11.0333) 4.313355 -8.63377 =T ATE00TE
z3 0.063363 -0.12448| 0.006615445] 0.003467 0.29023 -0.387256835) 0.003363] -17d4318) 0.635347| -13316346 -3.637152537
z4 3.7432534 -7.29651 04166773 0593152 -46.67558] 75 22873106) -0.1453[ 20.24158) 4293555 -85.5711 2.902133935

Sta teracion




FIGURA 3.29: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 308m a 319m.

Dist Cota ¥ m
1 305.00 3817778
2 305.50 3817775 -6.00
3 305.00 3817772 -6.00
q 309.50 3E17.TT0 -4.00
5 310.00 3817767 -6.00 ya= ocotal 23 a=1ldx+1= 05
[ 30.50 3817.765 -4.00 yl=  cotah 1
K 311.00 3517.766 .00 zI” = 3 =  [va-yM1 = 13636363564
g 31150 3817.766 0.00 28 = 4 = 0
3 3z.00 3817.71 10.00
jul 32.50 3817.769 -4.00
1 313.00 3817773 .00 X't = {‘-\‘1 - 'l'i_l) { dx = slope input (8)
Ta50 | 361776 6.00 RSy = |25 = 2]
314.00 3817778 4.00 and
314.50 3817.780 4.00 Z," = 2, from previous pesition, j=1,4 (9)
315.00 3517783 5.00 ] J 1RI = i:
3550 | agTi.7os 4.00 (-1} ez 7L
F16.00 3517. 784 -2.00 =1 z2" =3 zd' v resultado
316.50 3517.7588 5.00 z1 0.958173] 1347508 0.02125334 0| -0.02521 -0.034376332| 0.000332 0f 0.037035) -0.22223082 1.030301075|RS1= 4.851231  IRI= 4851231
37.00 3817.730 4.00 1ra lteracion z2 -0.92852[ -126616 0.3001616 0| -3.39137| -4.624534031] 0.062502 0f 4.313885 -25.91931 -31.81006227
37.50 3817.791 .00 z3 0.063563| 0.087086| 0.006615445 0| 0.24023| 0.32766T636| 0.003363 0f 0.635847) 41750835 -3.7603233
315.00 3817.792 2.00 z4 3.743234| 5104432 0.4186773 0| -46.6735 -63.65295 -0.11453 0f 42.93555 -257.6133 -316.1617552
318.50 3817.79 -2.00
313.00 3817793 4.00 z1 0.958173] 1077393 0.02125334[ -0.67704| -0.02521] 0.034795322| 0.000332] -0.31573| 0.037035 -0.222230582 -0.040212823|RS2 = 5.297411  IRI= 6.574321
2da Reracion z2 -0.92852[ -101252 09001616 -28.6342) -3.33137] 12.75266625) 0.062802] -13.8555| 4.313885 =205, ShisiE -62.66324558
z3 0.063563 0.069668| 0.006615445[ -0.21044| 0.24023] -0.3035651658] 0.003363 -3.1152 0.695847] -4.1750835 -8.337623435
z4 3.743234| 4.083563 0.418677I[ -15.3182 -46.6755 17S.52V8002( -0.1M53] 36.205846|) 42.93555 -257.6133 -5 11164347
z1 0.3558173] -0.03374| 0.02125334[ -133385| -0.02521] 0.210185734| 0.000332 -0.05463| 0.037035] -0.14515355 -1.366242027|RS3 - 4.351233 IRI= 5843312
3ra Iteracion z2 -0.92852[ 0.037333 09001616 -56.4124) -3.33137] 2827595765 0.062502 -3.461| 4.313885 -17.27354 -48.5397363
z3 0.063563 -0.00257| 0.006615445] -0.41458) 0.24023 -2.0034442] 0.003363] -0.54355 0695547 -2.7833832 -5. 747535034
zd 3743234 -0.15053 04156773 -26.25352| -46.6755] 3583.1305063] -0.11453[ 631667 4233555 =171 7422 137.537121rd
=1 03558173 -135005] 0.02125334[ -10335( -0.02521] 0144831332 0.000332 0.135855| 0.037035| -0.22223052 -2 2710TI075|R54 - 17485326 IRI= 4.51363
dta Iteracion z2 -0.92852 1268573 09001616 -43.9637) -5.39137] 19.43201214] 0.062502] 12.39524| 4.313585 =205, SRl -36. 72718733
z3 0.063563 -0.08¥25| 0.006615445] -0.3231) 0.24023] -1.381072894] 0.003363] 1946603 0635547 -4.1750838 -4.013597132
zd 3743234 -5.11425 0.4186773] -20.4d481[ -d6.6755) 265.2882108] -0.1453] -22604| 4293555 -257.6133 -37.4314366
z1 0958173 -2.24421] 0.02125334[ -0.7817 -0.02521] 0101338534 0.000332] -0.0372| 0.037035] -0.14515358 -3.109328103|RS5 - 1337171 IRI= 4.135186
Sta lveracion z2 -0.32852[ 2105726 09001696 -33.0604| -3.33137] 13.63235472| 0.062502] -2.35452 4.313585 -17.27354 -36.95275504
z3 0.063563 -0.14504| 0.006615445[ -0.24237) 0.24023] -0.96533345858] 0.003363[ -0.36377| 0635547 -2.T833832 -4.507093421
z4 3.743234 -8.50129 0.4186773] -15.3769 -d46.6735] 1876440976 -0.1453] 4.233711] 42.93555 -171.7422 -3.682540275




FIGURA 3.30: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 319m a 330m.

Dist Cota ¥ m
1 319.00 317793
2 319.50 3517795 4.00
3 320.00 3517794 -2.00
4 320.50 3817793 -2.00
5 321.00 35177 -4.00 ya= cotal 23 a=1ldx+1= 05
5 321.50 3517753 -4.00 yl= coal 1
T 322.00 357,758 -2.00 1T = 23 = [(wayIM = -02T2T2VET
g 322.50 3517, 786 -4.00 2 = 4" = u]
3 323.00 3817783 -6.00
10 323.50 3517783 0.00
1 32d.00 3817752 -z2.00 ¥ - {1‘1 = 'l'l_l) {/ dx = slope input (8y
12 324.50 3517753 2.00
13 325.00 3517782 -2.00 and
4 325.50 ST V53 2.00 Z2," =2, from previous pesition, §=1,4 (9
15 326.00 3517782 -2.00 b 1
15 326.50 3517.780 -4.00
17 F27.00 SE1V.7E1 200 =1 zZ' z3 zd4’ y resultado
15 327.50 3517782 2.00 z1 0955173 02695 0.02125534 0] -0.02521 0D.006575266) 0.000352 0] 0.037035] 0.14515555 -0, 114472433
13 328.00 317783 .00 Ira Iteracion z2 -0.92852| 0.253232 0.9001616 0] -3.39137] 0.924913818) 0.062502 0| 4.313385 1727354 1845763045
20 328.50 3517, 754 2.00 3 0.063563] -0.01742| 0.006615445 0] 0.24023] -0.065533527) 0.003563 0] 0.695547 2.7833592 2.70043542
1 323.00 3517, 786 4.00 zd 3.743234|  -1.0203 04156773 0| -46.6755 12.73053] -0.11453 0] 4233555 1. 7422 153.4515316
22 323.50 3817 78T .00
23 330.00 3517730 6.00 z1 0955173 01312 002125334 0.332852) -0.02521] -0.068076153) 0.000352[ 0152042 0.0537035| -0.07407694 0.319622357
2da teracion z2 -0.92552] 00623 09001616 16.6143| -3.35137[ -5.155153144| 0.062502] 11.52103| 4.313555 -5.63377 10444352574
3 0.063563] -0.00731] 0.006615445] 0122106 024023 0.648587268| 0.003563] 1.809327) 0.695847 -1.3316546 115131522
=4 3.743234[  -0.4255 0.45677S] 7.727527| -46.6755[ -126.0533053) -0.11455] -21.0055| 42.93555 -85.671 -225.6349293
z1 0955173 031568435 002125334 0222296 -0.02521] -0.029780142) 0.000352[ -0.2233| 0.037035| -0.07407694 0.210380765
%ra Iteracion z2 -0.92552] -0.23675 09001616 9.401551] -3.35137[ -4.006275515) 0.062502] -14.1703| 4.313555 -5.63377 =17, 71143025
z3 0.063563[ 0.020412| 0.006615445] 0.069094| 024023 0.263557762| 0003563 -2.22537) 0.695547 -1.3316546 -3.243635315
=4 3.743234[ 1.196443 04186779 4.372805| -46.6755[ -55.14241232) -0.11455 25.64086] 42.93555 -85.671 -109.6033383
z1 0955173 0207895 002125334 -0.37697) -0.02521 0.0817715336) 0.000332[ -0.0876 0.037035] -0.14515355 -0.34422157
dta Iteracion z2 -0.92552] -0.13534 0.9001616] -15.9432| -3.35137[ 11.000S657T) 0.062502] -6.85325| 4.313555 -17.27354 -23.30073202
z3 0.063563[ 0.013436| 0006615445 071 0.24029) -0.773426334| 0.003363] -1.08038) 0.695847) -2.7833832 -, 747532626
=4 3.743234[ 0787917 04186779 -7.41541| -46.6755 1514113302  -0.11453] 12.55234) 42.93555 =1 rdz2 -14.40552216
z1 0955173 034005 002125334 -0.62364) -0.02521 0.119682022) 0.000332( -0.0143| 0.03v035] -0.14515388 -1.006553651
Sta lteracion z2 -0.92552] 0.513615 0.9001616] -26.3754| -3.35137[ 1610063435 0.062502] -0.3047F1| 4.313555 -17.27354 -256.1394473
z3 0.063563[ -0.02135| 0.006615445] -01938d| 0.24029] 1140782716 0.003363) -0.14208) 0.6395847) -2.7633532 -4, 25207282
=4 3.743234[ -128852 0486779 122676 -46.6755] 2216092684) -0.11455] 16439525| 42.93555 =1 rdz2 37.96075001

RSy = |25 - 2]

1
IRI En_—ﬂl_] tzlsi

R51= 281N

R52= 0861632

RS53= 3454077

RS54 = 4.4033M

RSH= 3275513

IRI =

IRI =

IRI =

IRI =

IRI =

28143

1838302

2376533

2883438

2961302



FIGURA 3.31: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 330m a 341m.

Dist Cota ¥ [IRI_ [1.9644 |
1 330.00 3517730
2 330.50 3517765 -4.00
3 F31.00 3517768 0.00
4 F31.50 317767 -z2.00
5 332.00 3817783 .00 ya= ootal 23 a=1ids+1= 05
5 332.50 3517730 2.00 yl= cotal 1
7 333.00 FE17.730 0.00 =z = z3 = [yavI)1 = 0454545455
g 333.50 38177 2.00 2" = 4 = u]
3 334.00 35177592 200
10 334.50 3517792 0.00
1 335.00 3517792 0.00 ¥'o= (¥ =¥, _,) f dx = slope input (8)
12 335.50 31793 200
13 336.00 3517793 0.00 and
4 336.50 3317732 -z.00 Z,' = Z, from previous pesitien, j=1,4 (9)
15 337.00 3517794 4.00 3 4
16 337.50 3517795 2.00
17 335.00 517,736 200 zT zZ' z3 z4" y resultado
15 338.50 3517795 -2.00 z1 0.955173] 0.443169) 002125554 0] -0.02521] -0.014558777| 0.000332 0] 0.037035) -0.145815358 0.253556752
13 333.00 3517754 -z2.00 1ra Iteracion z2 -0.32552| -0.42205 0.3001616 0] -3.33137] -15415531364( 0.062502 0] 4.313355 -17.27554 -13.24312403
20 333.50 3517795 2.00 z3 0.063563] 0.023023) 0.006615445 0] 0.24023] 0109222545 0.0035635 0] 0.635847) -278335832 -2.6451373
21 340.00 3517793 -4.00 zd 3743234 1701437 0.4156773 0| -46.6755 =21.21765[ -0.11453 0] 4233555 =17 7d22 -131.2553527
22 340.50 3177 -4.00
23 341.00 3517795 §.00 z1 0.955173] 0.286132) 0.02125394] -0.40357| -0.02521] 0.066652101( 0.000332] -0.18373| 0.037035 0 -0.246544133
2da Iteracion z2 -0.92852] -0.26556 0.9001616[ -17.3213 -3.33137] 839¥063867S| 00623021 -1Z2.0M3) 4.313555 1] -20.631484 72
z3 0.063563] 0.018432) 0.006615445] 01273 0.24023[ -0.635593125| 0.009565] -188632( 0.635547 0 -2.63072585843
zd 3743234 1.083836 04156779 -8.05667| -46.6755[ 123471942d| -0.11455] 21903585 4233555 0 135.4030436
z1 0.955173] -0.24365] 002125394 -0.43312) -0.02521] 0.066318553( 0.000332[ 0.13734| 0.037038] -0.07407654 -0.553165522
3ra Iteracion z2 -0.92852] 0.22832 0900616 -18.571F| -3.35137[ 8.921772266| 0.062802] 5.691943( 4.313835 -8.63977 -3.36880521
=3 0.063563] -0.01575] 0006615445 -0.153643|  0.24023[ -0.6321367W585| 0.009565] 1.565025( 0.635547 -1.3916946 -0.511037353
zd 3743234 -0.32283 04186779 -8.65735| -46.6755[ 122.7993d4d¥| -0.11455] -15.8506[ 4233555 -85.871 51675771
z1 0.955173] -0.54662) 002125354 -0.13341) -0.02521] 0.020445V07| 0.000332] 0.011425| 0.0370355 0.14515355 -0.566000665
4ra lteracion z2 -0.92852[ 0.513623 0.900616) -8.433dd| -3.35137[ 275052685992 0.062802 0.¥232vd| 4.313535 17. 273954 1283352721
z3 0.063563] -0.03533] 0006615445 -0.06135] 0.24023[ -0.1348839587¥| 0.009565] 0.113586( 0.635547 278335832 260475551
zd 3743234 -2 07066 04186779 -5.92251| -46.6755[ 37V.85830301| -0.11455] -1.31536[ 4233555 M.7dz22 202. 2853674
z1 0.955173] -0.55331] 002125354 0.273148) -0.02521] -0.065664553( 0.000332( 0.200734| 0.037035] 0.07407634 -0.07701221
Sa lteracion z2 -0.92852[ 0.525541 0.900616) 1155225 -3.39137[ -8.833789543( 0.062802] 12.70405| 4.313355| 8633770002 24.58 781651
z3 0.063563] -0.03615) 0.006615445] 0.0584533| 0.24023 062530294 0.003863] 13935105) 0.635547 1.33165946 4.061455822
=z 374323 211871 0.867TS] 5.37314| -46.6738 -121.585354] 01453 -2371671) 4293555 85.8710002 -55.62934218

RSy = |25 = z]

IRL =

R51= 2334635 IRI=
23584185 IRI=
R53= 0257372 IRI=
310786 IRI=
4135465 IRI=

1
(n=1) i—?nsl

2934635

265344

1858317

2 156554

2577201



FIGURA 3.32: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 341m a 352m.

Diist Cota b m
1 3400 | 3817795
7 | 34150 | 3atr.7as -4.00
% | 3dz00 | malrias —Z.on
4 | 34250 | aalwia -z.0n
5 | 34300 | Gair.an 30,00 ya= coal 23 a=Tidu+i= 05
6 | 34350 | 3alrim -4.00 yl=  cotall 1
7 | 34400 | aalvod -E.00 e = 23 = (e = -D27RTETRY
B | 34450 | Fair.an -Z.00 2 = 24 = il
34500 | aarriag -z.0n
34550 | Ialr.von -Z.on
46,00 817753 2.00 It - (Yi - 'l'l_l) { dx = glope input (8)
4650 | 3617789 0.00 RSy = 125 - 7]
347.00 | Ialr.var -4.00 and
347.50 3817783 .00 Z2," =2, from previous pesitlon, §=1,4 (9)
348.00 | 387770 4.00 b i BT = —— $ S
348.50 | Zalr.oas £.00 n=1)  T=2 4
343.00 3817732 -2.00 zT z2' z3 zd’ v resultado
34950 | Talr.oas Z.00 2 NAGGTTa] 02695 O07izaaad 0] -0.0z5z1] O00RETGZeE| 000059592 0| 0.0Fv05E] -0ideihaan|  -D4i0velzod|RS1= 245555 IRI= 2 455565
350.00 | Zarraas 0.00 ra lteracion | z2 -0.92852| 0.253232 0.9007615 0| -339737| 0.524918818] 0.062802 0| 4319885 w2754 -16.10138955
35050 | aafr.rao 10,00 73 | 0.063063| -001742] 0006615345 0] 024023] -0.065533527| 0.003863 0] 0F35847] -2 7833002 -2 86633998
35100 | 3817738 0.00 z4 | 3043294  -10203]  0.4186779 0| 46673 1273053 -0.11453 0| 4233555 -TTL7422]  -160.0325084
35150 | 3atraav -z.0n
IGO0 | Talr.oae —0.00 2 nanaTTa] 040592 D0zizea3d] 05427 -D.0257] D0TZroedha] D.00099z]  -01666] 0.037056] -0 07407ead] -0 O0dz24draz| RS2 - 2882303 IRI= 2 BEEA
2da Iteracion —Z2 0926852 0351416 0.9000616[ —14.4933] -3.39137[  9.v20818551] 0.062802[ -10.0503| «.313335 -5.63977| 208169878
73 | 0.063063] -0.02623] DO0GETS44S[ -010652| 024023 -0Goaraiear] 0.009863] -157695] 0695047  -13915346 -3 79154733
z4 | 3743294 -15av67|  0418G77d]  -B7413| -db6760]  133.7Orad66|  -0.1454] 1a277d| 4293555 -B5.a711 57 97506845
2 nanaTTa] -069edd]  07iza39d] -D4a127] -D.0252] D095sazzaz] 0o0035z]  D06753] 0.037056] -0 07407634 AF0TZ4EE|RS3 = 06T IRI= 1989625
Sra reracion —Z2 -0.92652[ 0.894248 0.3000616[ -20.7v73| -3.39137| 1285853608 0.062802[ 3.640931 «.313335 -8.63977 -12.07331388
z3 | 0.063063] -0.05807] DO0GETSdS[ 01527 024029] -0.91069391 0.009863] 067I7d| 0695047  -13915346 1941737453
zd4 | 3.v4520d4[ -340057|  O4lahi7d]  -B.66an| -dbGTo0| 1760849937 -0.1453] R A396| 4290555 -5 a7 71 40EIZT08
=1 09aTra] 129522 002126394 025697 -0.02521] 00489453861 0.000352] 0.070858] 0.037038]  0.3703047 —1061997364] RS4 = 8.034577 IRl = 3.515863
dta teracion —Z2 092852 1217029 0.9007616[ -0.8673] -3.39137| E.585148204] 0.062802[ ¢.48dd74| «.319335 43.19835 44 51756 793
z3 | 0.063063] -0.08371] 0 00GETS445[ -0.079a7| 024029 -0.466579316] 0.009064] O.704264] 06395047 £.958473 7.03257385
zd4 | 3745254 -4.90643]  04lah77d] 505463 -dbA7H0] o0 Goo0ozdy|  -0.145a] -Bi77ed| 4290555 4793555 50N B543000
21 095aT7a] -104944] 002126394 0949638]  -0.02521] -0 177Za6da6] 0.000392] 0.497998] 0037030 -0 14615368 0072750056 RS5 = 4010673 IRl = 3614825
Sta lteracion 22 -0.92852[ 0.986082 0.3007616[ 4016302 -3.39137| -22.85007323| 0.082802[ a151723| 4.319885)  -1v.27359 153673331
z3 | 0.063863[ -0.06va2| DO0GEIS44S[ 0295165 029023] 16@9855793] 0.003863[ 4.999629] 0.635047| -2 7oaaod2 4.083433295
z4 | 3.v4529d4[ -3.975ar|  O4ieh77d] J6.66059] -d6 6T60| -026. 2725093  -0.1454] -G7.4749| 47 99555 T7i7dzz| -S4z advizl




FIGURA 3.33: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 352m a 363m.

Dist Cota ¥ [IRI__[2.8825|
1 352.00 3817.732
2 352.50 3517.730 -4.00
3 353.00 FE17.7 200
4 35350 3817792 2.00
5 354.00 3817.732 0.00 ya= ocotaM 23 a=Tlds+1= 05
5 354.50 3817 -2.00 yl=  cotal 1
7 355.00 3517.732 2.00 zl' = £3° = (ya-yDM1= -0.30303031
g 355.50 3817792 0.00 z2" = 4 = 0

356.00 3T T2 0.00

356.50 37733 200

IET.O0 | SE7.7I5 4.00 ¥ = (¥, - ¥,_)) / dx = slope input (8)

750 | w7 | 2o RSy = I3 - 2]

35a00 | a@irvar —14.00 and

338350 3317 787 0.00 Z,' = Z, from previocus position, j=1,4 (%)

IEA00 | SaiT.ved 4.00 3 b L = —1_ i; 'S

35350 | 3817785 -5.00 (n-1) T=2 4

360.00 3817786 2.00 zT zZ" z3 z4" w resultado

IE050 | a@r.var Z00 21 0.356173] -Oodoad| 002120394 0] -0.02521] 0022alvess| 0.000932 0] 0.037038] -0.eals3ea A023575194|RS1= 2036317 IRI= 2036317
IEL00 | Sair.7ed 4.00 ralteracion | zZ | 092652 0644105 [EEE 0] -333137| B063062727| 0062002 0] 43198E5] -17.7va5d 1355237182

36150 | 3817785 -5.00 z3 | 0.063963] -0.05806] 0.006E15445 0| 029023 -0.218495091] 0.003863 0| 0.695847| -2.7833832 30533918

3200 | a@7vem Z00 z4 | 3.743234] -340293] 04186779 0| 466788 47 4353 -0.11453 0] 42.93555 -I7174z2]  -132.7038345

36250 | S817.783 -6.00

IEE00 | SaiT.vee -Z.00 21 nagaTra] L0M47]  O0zizaaod] -0Zedld] -0.025z1]  O07riareel] 0000932 -0 f3ied] 0037036 007407634 AZTEIEE6T| RS2 = 0463334 IRI= 1253155

z2 -0.32852 [ 0.950406 0.300M616] 12,0133 -3.33137] 10.37722213) 0.062802] -8.33d4d) 4.313385| 8633763335 -0.386297232
z3 0.063563] -0.06557| 0.006615445] -0.06833) 0.24023] -0.735260177) 0.003363] -130585) 0.695547 13916546 -0.80614H1527
=4 3.743234 -53.83154 04186773 -5.59034| -46.67565] 28321631 -0.1453] 15.19861) 4293555 8587103335 234.4733974

2da Ireracion

z1 0.388173] -126104| 002128334 -0.00822) -0.02521] 0020322272 0.000332 0.232678| 0.037035) 0.07407634 -0.342186713|RS3 = 4.368721 IRI= ZEFETT
3ra Iteracion z2 -0.9268520 11845912 0.300M616] -0.34773 -3.33137] 2733323383) 0.062802] 14.72574) 4313585 8633770002 26. 33661115

=3 0.063563] -0.0815| 0.006615445] -0.00256( 0.24023] -0.193707425| 0.0035363] 2312601 0.695547 13916546 3.426534647

=4 3.7432534| 4. 77635 0.186T7I[ -0.6173| -46.6765] 37.623743258) -0.1453] -26.6535) 4293555 85.87M0002 170531323

z1 09568173 -0.53104| 0.02128334 0.573317] -0.02521] -0.086350574| 0.000352 0.031004| 0.037035 0 -0.35310265|R54 = 213333 IAI= 2 268503
#ta lteracion z2 -0.926852[ 0.874835 0.90M616] 242473 -3.33157] -1.620643358) 0.062802] 5753435 4.313385 1} 19, 26033025

z3 0.063563] -0.06017| 0.006515445] OAFE198( 0.24023] 0.62336064) 0.003363] 090443 0.535547 1} 15645576341

z4 3743239 -3.52688 Q.1867VI[ N27V76| -46.6783[ -199.3466283) -0.1453[ -10.5023) 9233555 0 -162. 6386501

z1 0958173 -0.34593| 002128334 0.403348) -0.02521] -0.046533284| 0.000332 -0.16145| 0.037035) -0.07407634 -0.221036521|RSS = 2 2265865  IRI= 226013

z2 -0.926852 0327662 09001616 17.55795 -3.33157 -6.260043534) 0.062802] -10.2177) 4.3133385 -5.63377 -7.451755252

Stalteracion — 3 Gesgesl 0.02255| D.006ETEd4s] 0.12742] 0.29023] 0.493545032] 0.009853] 160454] 0.595847] 13906946 244732495

z4 3743294 132077 04186773 B.064126| -46.67565] -86.16337531) -0.1453[ 16.633058) 4293555 -85.8711 -146. 6530355




FIGURA 3.34: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 363m a 374m.

Dist Cota ¥
1 363.00 3517782
2 363.50 3817781 -2.00
3 364.00 3517751 0.00
4 364.50 3817783 4.00
5 365.00 3517.785 4.00 ya= ocotal 23 a=Tlidx+1= 05
5 365.50 3517754 -z2.00 yl= coral 1
I 366.00 3517.785 2.00 T = 23 = (wauliMl = -145454545
g 366.50 3517. 786 2.00 z2' = 4" = 0
3 367.00 3517.785 -2.00
0 367.50 3517.753 -4.00
11 268,00 2817, 780 -£.00 ¥t - (\'1 - 'l'lAL) f dx = glope input (8)
12 365.50 317977 -6.00
13 363.00 317.7TS -4.00 and
14 363,50 3817773 -4.00 z," = 2, from previous pesition, j=1,4 (9)
15 370.00 3173 0.00 b 4
16 370.50 35177 -4.00
17 37100 3517763 -4.00 =1 zZ z3 z4" y resultado
15 37150 3517767 -4.00 z1 0.955173) -143734) 0.02125534 0] -0.02521) 0.036668057| 0.000332 0| 0.037055) -0.07407634 -1.4747¥50362
13 372.00 3517. 766 -z2.00 1ra Iteracion z2 -0.32852) 1.350563 0.3001615 0] -333137| 4.5932300364| 0.062502 0] 4.5313585 -5.63977 -2.356300307
20 372.50 3517765 -2.00 3 0.063563] -0.03283) 0.006615445 0] 0.24029) -0.343512145| 0.003363 0| 0.695547 -1.3916946 -1.83403576
1 373.00 3517765 0.00 zd 3.743234| -5.44473 0. 4156773 0] -46.6755 67.683648] -0.11453 0] 42.93555 -85.871 -23.41541125
22 373.50 3517. 766 2.00
23 374.00 3517. 766 0.00 =1 0.955173] 145731 0.02125334[ -0.05015) -0.02521] 0.046236364| 0.00033z] -0.02324| 0.037035 1] -1.454465111
2da Iteracion z2 -0.92852] 1365933 09000616 -2.12105] -3.39137] 6.220005676 0.062802] 147078 4313555 1] 3.937605503
3 0.063563] -0.03418] 0.006615445[ -0.01559| 0.24023] -0.440714557( 0.003863] -0.23035| 0.695547 1] -0. 751463333
zd 3.743234] 552043 086779 -0.98653| -46.6735] 8561358421 -0.11453 268211 42.93555 1] 178573708
zl 0.988173] -146631 0.0212839d[ 0.035085) -0.02521] 0.019700153] 0.000332 0.08716) 0.037035 0.145153585 -1.132806772
3ra lteracion z2 -0.92852] 1.378548 0.9001616 3.595491] -3.39137] 2650230747 0.062802] 5136469 4.313585 1727954 30.04307301
z3 0.063363] -0.0348) 0008615445 0.026d46|  0.24023] -0.18¥7rr528 0.009363] 0.806656| 0635847 2. 7833892 3.33391M01
=4 3.743294] -5.55678 04186773 1673709 -46.6785] 35647779717 -0.11453] -9.36686) 42.93555 1. 7422 194. 3700612
z1 0.965173] 11341 002125334 0.633435) -0.02521] -0.064045535) 0.000332] 0.19347¥2| 0.037035 0.14515355 -0.222333345
#ta lteracion z2 -0.32852] 1051823 0.9001616 [ 27.04363| -3.39137] -11.30652276 0.062802] 12.24445| 4.5313585 1727954 46.31251737
3 0.063563] -0.07234) 0006615445 0195748 0.24023 0.607104165] 0.003863] 1922927 0.635547 2.7833832 5.633524232
zd 3.7453294] -4.24043 04156773 12.57537| -d46.6755] -155.6230635 -0.11453] -22.323| 42.93555 1717422 2125103135
z1 0.955173] -0.21976] 002125334 0985721 -0.02521] -0.142024523| 0.000332] 0.002112) 0.037055) -0.07407634 0.55136833
Sta lteracion z2 -0.92852 0.206436 09000696 41685911 -3.39137] 1810637705 0.062802] 0133643 4313685 -8.63977 14.28310787
3 0.063563] -0.0142] 0006615445 0306351 0.24023] 1355743356 0.003563] 0.0209589| 0.695547 -1.3916946 0275221442
zd 3743234 -0.83248 O.H8E7TS] 193902 46,6785 -262 9803264 -0.11453] -0.2437V2| 4293555 -85.871 —330.537436T

R, = |z, = 2,]

1
Ry i—:‘st

RS51= 0353348

R52 - 0.703

R53-= d.466713

RS54 = 5556213

RS5= 0276747

IRI =

IRI =

IRI =

IRI =

IRI =

0359348

0.55174

1843022

2846321

2332406



FIGURA 3.35: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 374m a 385m.

it [Cow -
1 374.00 3517.766
Z 37d.50 3517765 4.00
3 F75.00 3517771 £.00
4 375.50 35177 0.00
5 376.00 3517770 -2.00 ya= cotal 23 a=1ldx+1= 05
[ 376.50 3517771 2.00 yl= cotaM 1
7 F77.00 3517766 -10.00 zI" = zF =  lwa-wliM = -0.81313132
g 37750 3517767 2.00 2" = 4 = 0
3 375.00 3517765 .00
375.50 3517765 -5.00
373.00 3517, TEd -2.00 It - (Yi = ¥,_)) / dx = slope input (8)
T7AR0_| ST 162 | 40D RSy = 123 - 2]
380.00 3817761 -2.00 and
380.50 317 761 0.00 Z,' =z, from previous pesitien, j=1,4 (9)
351.00 3517764 £.00 3 4 IRT = i
38150 | 3817762 -4.00 (-1} ‘Te2 1
352.00 3517763 2.00 =T 2" z3" z4" y' resultado
35250 3517760 -5.00 z1 0.355173] -0.6085 002125334 0| -0.02521 0020625733 0.000332 0| 0.037035 0. 14515555 -0.639725257|RS51= 3.1rd4262  IRI= 3.1rdz62
353.00 3517758 -4.00 1ra Iteracion z2 -0.92852( 0753635 03001616 0| -333137) 27vd7o6455| 0.062502 0f 4.313535 17.27354 2051333137
383.50 3517.759 2.00 z3 0.063563] -0.05225( 0.006615445 0| 0.24025] -0.136600552| 0.003563 0f 0635547 2783355201 2.534536861
384.00 3517758 -2.00 =4 3.743294|  -3.0827 0.4186773 0| -46.6735 38.1917F]  -0.11453 0f 4233555 17.7422 206.8712743
384.50 3517753 2.00
385.00 3517757 -4.00 z1 0.958173] -063216] 0.02128394[ 0.443004) -0.02521 -0.063833325( 0.000332| 0.205282 0.037035) 0.22223052 0174463353 RS2 = 6.746737  IRI= 4.36052%
2da lterasion z2 -0.92852[ 0.533935 0.9001616] 18.73536| -3.39137] -6.595549738 0.062502] 12.33186[ 4.313585 25.91931 49.64557271
z3 0.063563] -0.04035( 0.006615445[ 0137634 0.24023] 0.603022545| 0.003863[ 2.040305| 0.635847 41750835 6.921250703
zd4 3.74323d| -2.33468 0.4186773[ 8714355 -d6.6735] -118.3092152] -0.11453] -23.692| 42.33555 257.6133 121.35315035
z1 0.988173 0.1724]  0.02125334] 1056653 -0.02521] -0.174473355] 0.000332[ 0.120335] 0.037038 1] 1175568335|R53 - 202368 IRI= 3.983576
Ira lteracion z2 -0.92852[ -0.16133 0.9001616] 44.68904| -3.39137] -23.47251503| 0.062502] 7.657521 4.313885 1] 28.7120523
z3 0.063563] 0.01142[ 0.006615445[ 0.328425] 0.24023] 1.663104564| 0.003363] 1202574| 0.635847 a 3.205248342
z4 3.743294| 0.653068 04186773 20,7855 -46.6758[ -323.0755852) -0.1453] -13.9643] 42.33555 0 -315. 6015661
z1 0988173 1161665] 0.02128334 0.61106] -0.02521] -0.080802093( 0.000332] -0.31318| 0.037035] -0.07407634 1304714453|RS4 -  4.77383 IRI= 4151152
4ta leeracion z2 -0.32852[ -103153 0.3001616] 2584549 -3.35137] -10.G7017356| 0.052502] -13.5203| 4.313835 -8.63377 -14.57630233
z3 0.0635635 0.075076( 0.006615445[ 0183343 0.24023] 0.770187842| 0.003863[ -3.71268|) 0.635847|  -13316346 -3.463165352
z4 3.743294] 4.400438 04186773 12.0211| -46.6738[ -149.6172425) -0.11453] 36.1443| 42.33555 -85.5711 -182.5224413
=1 0.358173] 1283253] 0.0212833d4| -0.31024| -0.02521] 0.087455266| 0.000332] -0.18152[ 0.037035) 0.07407634 0.3530573058|RS5 - 2215178 IRI= 3.788557
Sia lteracion z2 -0.92852[  -1.21145 0.3001616 -13121] -335157] NTES21333| 0.062502] -11.4873| 4.313585| S.633769335 -5.415320773
z3 0.063563] 0.083323 0.006615445] -0.03643| 0.24023[ -0.833604362) 0.003363] -1.80411) 0.635847 13916546 -1.255120673

4 3.743294] 4.868393 04186773 -6.10275E| -46.6755 161936561  -0.11455] 20034921 42.33555) 85.87109335 267.5360462




FIGURA 3.36: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 385m a 396m.

Dist Cota ¥ Em
1 385.00 3517757
2 385.50 3517757 0.00
3 386.00 3817756 -2.00
4 366.50 3517755 -2.00
5 357.00 3817755 0.00 ya= ocotal 23 a=Tlidx+1= 05
5 357.50 3517757 4.00 yl=  coal 1
7 355.00 3517.755 -4.00 I = 23 = (ya-lif = -0.15151515
g 368.50 3517.756 2.00 2" = 4 = 0
3 353.00 3517754 -4.00
10 389.50 3517754 0.00
1 390,00 3817753 -2.00 b AN {‘-\‘1 - 'l'i_l) { dx = slope dnput )]
12 330.50 3817752 -2.00
13 391.00 3517755 5.00 and
14 331,50 3E17. 756 200 Z2," = 2, from previous position, i=1,4 (9
15 332.00 3517757 2.00 3 4
15 332.50 3517755 2.00
17 333.00 3517753 -10.00 =1 z2 z3 =1 ¥ resultado
15 333.50 3517754 2.00 =1 03535173 -017367|  0.02125554 0] -0.02521  0.004583511] 0.000332 0| 0.037035 0 -0.1750584:255
13 394.00 3817.752 -4.00 Tra Iteracion z2 -0.92852| 0168821 0.9001E76 0] -3.39137) 0.616612545] 0.062502 0] 4.319885 0 0. 735433636
20 334.50 3517755 5.00 3 0.063563] -0.01961] 0.006615445 0] 0.24029) -0.043683018| 0.003563 0] 0635847 0 -0.05530052
21 335.00 3817754 -2.00 zd 37432594 -0.6806 0.4186773 0] -46.6788 545706 -0.11453 0] 4293555 0 7. 806461091
22 335.50 3517755 2.00
23 336.00 3517755 0.00 =1 09853173 -0.17301] 0.02125334[ 0.01671F| -0.02521] 0.001334088| 0.00033Z| 0.007746| 0.037035| -0.07407E34 -0.221232725
2da lteracion z2 -0.92852 0.162563 09001676 O.FOFDN7| -3.39137] 0.187544463| 0.062502] 0.430253| 4.313585 -58.63377 -7.032351007
z3 0.063563] -0.01115] 0.005615445] 0005136 0.24023]  -0.01328514| 0.005555] 0.076333| 0.635547 -1.3316546 -1.33357557
z4 3.743234[ -0.65533 0.4156773] 0.326644| -46.6755] 2.581363572] -0.114535] -0.63404[ 4233555 -85.871 -84, 51032027
zl 09883173 021862  0.021283594[ -0.15035) -0.02521] 0.033628604| 0.000332] -0.08386) 0.037035| -0.07407E34 -0.43387IE76
3ra lteracion z2 -0.92852[ 0.205418 09001696 -6.38429| -3.39137] 4.524003335| 0.062502] -5.30733| 4.313585 -58.63377 -15.60202676
z3 0.063563[ -0.01413] 0.008615445] -0.04652|  0.240230 -0.320540456]| 0.005865] -0.8335( 0.635847 -1.3916546 -2.606751202
z4 3.743234[ -0.52514 0.4156773] -2.96542| -46.6755] B6226841885] -0.11455] 3678553 4233555 -85.871 =17 72163061
z1 0.955173] -0.48804| 0.02125334[ -0.33207) -0.02521] 0.065715155] 0.000932] -0.01753) 0.057035 0 -0. 771350953
$ta lteracion z2 -0.92552[ 0.458575 03001695 -14.0443| -3.33137] 8.840556357| 0.062502] -111235| 4.313555 0 -5.85516537
z3 0.063563] -0.03154| 0.006615445] -000321|  0.24023] -0.626352412] 0.009565] -0.17475| 0.635547 0 -0.335320866
z4 3.743234[ -154574 0.41567 73] -6.53222| -46.6755 1216514366) -0.1453] 2029575 42.93555 0 115.3301155
z1 0955173 -0.76285| 0.02125334[ -0.12468|) -0.02521] 0.023533513] 0.000332] 0.114444| 0037035 014515358 -0.601343603
Gta lteracion z2 -0.92852 0716737 0.900ME16[ -S5.2733| -3.39137) 3174053013 0.0623021 7242324 4.313885 17. 27954 Z3. 14007807
z3 0.063563] -0.0433| 0.005615445] -0.03575| 0.24029] -0.224832051 0.009565] 11537464 0.635547 2. 1833592 36073055583
z4 3.743234[ -2.88375 0.4156773] -2.45266| -46.6755] 4365763101 -0.11455] -13.2082( 4233555 .74z 1368732615

RSy = |25 = 7]

1
IR Tn_—ﬂl_)

RS51= 0113734

R5Z - 112743

RS3 - 2712302

RS54 - (016334

RS5 = 4.203243

=1

IRl =

IRl =

IRl =

IRl =

IRl =

RS

i

0113754

0616263

115143

0877342

1543724



FIGURA 3.37: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 396m a 407m.

Dist Cota Y [IRI_ 17933
1 396.00 3817755
2 336.50 3517. 756 2.00
3 F3v.00 FE1F.FS3 -6.00
4 337.50 3517.752 -2.00
5 335.00 3517.753 .00 ya= cotal 23 a=Tlidx+1= 05
] 338.50 3817754 .00 yl= cotal 1
7 333.00 3517754 0.00 I = 237 = (yavliM = -0.45454545
& F33.50 FE1T.7S3 -2.00 2" = 24" = 1]
3 400.00 3517753 0.00
10 400.50 3517.753 0.00
il 401,00 817,753 0.00 b AR {Yi - 'l'l_l) { dx = glope input (8)
12 401.50 3517.752 -2.00
13 40z.00 3517.752 0.00 and
4 40z.50 3817752 0.00 Zz," = 2, from previous pesition, j=1,4 (9)
15 403.00 3517753 2.00 - 4
& 403,50 3817753 0.00
17 404.00 3517752 -2.00 =1 z2" z3 =4 v resultado
15 404.50 3517.751 -2.00 =1 0.955173] -0.4431F) 0.02125334 0] -0.02521 0.01145577¥7) 0.000532 0| 0037055 0.07407634 -0.363633692
13 405.00 3517.750 -2.00 Ira Iteracion z2 -0.32552| 0.422053 0.3001616 0] -3.39137 1541531364 0.062502 0] 4.3195585| 8.6397 70002 10.60335403
20 405.50 3517743 -2.00 3 0.063563 -0.02303] 0.006615445 0] 0.24023 -0.109222545) 0.009563 0| 0635847 1.3316546 12534433
21 06,00 3817743 0.00 zd 3. 743254 -1.7015 0.418E7T3 0] -46.6785 2121765 -0.11453 0] 4293555 85.8710002 105, 3872527
22 406.50 3517748 -2.00
23 407.00 3517.750 4.00 =1 0.955173] -0.35935] 002125354 0.225651] -0.02521] -0.051535dd41) 0.000332[ 0104575 0.057035| -0.22223082 -0.252303486
2da Iteracion z2 -0.92852] 0.33764 0.90016716] 9.544 732 -3.39137[ -4.250888752) 0.062802 6618495 4.3198585 -25.91931 -13.6693314
3 0.063563] -0.02322( 0.006615445[ 0.070M46] 024029 0.301163389| 0.009563] 1033401 0.635547) -4.17S0835 -2. 787570585
z4 37432594 136119 086779 443533 -d6.6785] -5E8.5092667V3) -0.1453] -12.06595) 42.33555 -25T.6133 -325. 1138502
=1 0.955173] -0.27956] 002125354 -0.23034| -0.02521] 0.0F0272731| 0.000332[ -0.32262| 0.057035| -0.07407634 -0.83631477T
3ra lteracion z2 -0.92852] 0.26268 0.9006716] 123046 -3.39137[ 9453680478 0082802 204177 4.313885 -8.63377 -31.645 70306
3 0.063563] -0.01807 0.006615445] -0.03043] 0.24029] -0.663524222| 0.009563] -3.20649| 0.635847 -1.3916346 -5.5376508538
=4 37432594 105839 04186773 -5.72305| -46.6755] 130012053356 -0.11453] 372337 4293555 -85.8711 Td. 70103134
=1 0.955173] -0.88631) 0.02125334[ -0.67355| -0.02521 0135553607 0.000532[ 0.074127| 0.057035] 0.07407634 -1.276103354
dua lteracion z2 -0.92852 0.58328 0.900N6716] -28.4863 -3.39137[ 18.23372438) 0.062802 4.691353) 4.319885| 8.639763333 3.911395328
3 0.063563] -0.05728] 0.006615445] -0.20935] 0.24023] -1231913086| 0.003563] 0.736753| 0.635847 1.3316546 0.56353513
z4 3.743234[ -5.35742 0.4186779] -13.2434| -d46.6755 250.9691258) -0.11453] -5.55515| 42.53555| §5.57103335 311.6753033
=1 0.955173] -126102] 002125354 0.05325] -0.02521] -0.014366733) 0.000332 0.505254| 0.057035| 0.07407634 -0.80877337
Sa lteracion z2 -0.92852[ 1134888 0.90016716] 3.520888 -3.39137[ -1.93273485) 0062802 19.57392) 4.319885| 8.6397 70002 30.986 72947
3 0.063563 -0.0815] 0.006615445 0.025876) 0.24023] 0.136940554| 0.009563] 3.073953( 0.635547 1.3316546 4.54633 7642
z4 3.743234[ -4. 77655 04186773 1637615 -46.6755] -26.60217731) -0.11453] -35.695) 42.33555| 85.5710002 20.43463335

RS, = |z3 = Z

1
e o R

R51= 1617077

R52 - 2504667
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FIGURA 3.38: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 407m a 418m.

N Dist Cota ¥ [IRI_ [2.5330]
1 407.00 3517.750
2 407.50 3517.751 .00
3 408.00 SE17.754 £.00
4 408.50 3517756 4.00
5 403.00 3817757 2.00 ya= cotall 23 a=Tldx+1= 05
5 403.50 F517.753 4.00 yl= cotall 1
7 410,00 SE17.758 -2.00 zI' = zF = [(wa-yUM1= 0813131318
g 410.50 3517756 -4.00 2 = 4 = u]
3 411.00 3517756 0.00
10 411.50 F517.756 0.00
il 412.00 SETTTST .00 It - {5'1 = Yy} / dx = slope imput (8)
12 412.50 F817.757 0.00
13 413.00 3517758 2.00 and
14 350 3817753 2.00 Z," =z, from previous pesitien, j=1,4 (9)
= 414.00 3817753 0.00 b 4
15 414.50 3517.753 0.00
17 415.00 3517760 2.00 z1' z2" =3 =4 v resultado
15 415.50 F517.760 0.00 =1 0.555173] 0608505 0.02125334 0| -0.02521 -0.020625733| 0.000332 0| 0037035 007407634 0.561356077
13 416,00 SETTTST -6.00 Ira Iteracion z2 -0.92852 -0.75963 0.90016716 0] -3.39137 -&.7rd756d55| 0062802 0] 4.313885| 8.633770002 5. 105318638
20 416.50 3517.755 -4.00 z3 0063563 0.052252 0.006615445 0] 024023 0136600582 0.003363 0] 0635547 13316546 1.64054694
21 417.00 3817757 4.00 =4 3.743234| 3062635 0.4156773 0] -46.6755 -38.19177|  -0.11453 0] 4233555 85.87110002 50. 7420251
22 417.50 F517.753 4.00
3 418.00 3817753 0.00 zl 0.988173) 0851761 0021253394 0108661 -0.02521) -0.041357056| 0.0003521 0.050352( 0.037035| 022223082 1191648672
2da lteracion z2 -0.32852 -0.80034 0.9001616) 4.595612 -3.39137] -5.563700036| 0.062502] 3.186654) 4.3135585 25.91331 21.33756566
3 0.063563] 0.055047| 0.006615445( 0.03377d| 0.24029] 0.334206365( 0.003565] 0.500452) 0.635547 41750835 5.158563804
zd 3743234 3226555 0.4156773] 213748d| -46.6755] -TE.STGE117S]  -0.11453] -5.8124| 4253555 257.6133 160.5872915
z1 0.955173] 1177555 0.02125394[ 0.581851] -0.02521] -0.130043534( 0.000332 0.1732( 0.037035 014515355 1.956715585
3ra lteracion z2 -0.92852[ 110646 0.900616] 24.60623 -3.39137] -17.49453337| 0.062502] 11.34118) 4.313885 17.27354 3462753213
3 0.063565] 0.0761053| 0.006615445[ 018085 024023 1233543233 0.003565] 1.75107S| 0635547 2.TH33532 5. 060365535
zd 3743294 4460651 04186773 144563 -d46.6753] -2d0.7357228| -0.11453] -20.6518] 4253555 7422 -T73.82897453
z1 0.955173] 1333573 0.02125394[ 0.737015] -0.02521] -0.152732767| 0.000332[ -0.07326] 0.037035| 0.07407534 25186133685
4ta lteracion z2 -0.32352[ -1.61654 09001616 311707 -3.33137] -20.55497164| 0.062502 -4.63656|) 4.313555| 5.633770002 1260207251
z3 0063363 01245962 0006615445 0.229073|  0.24029] 1456387056[ 0.009863] -0.72815) 0635547 13916546 2473371258
=4 3743234 T.324562 0.4156773] 14.43733| -46.6755] -2829187339] -0.11453] 5.455271 4293555 856710002 -166. 7639283
=1 0.5955173] 2485825 0.02125334] 0.272473| -0.02521[ -0.062367108| 0.000332] -0.16543( 0.037035 014515355 2651601736
Sta lteracion =2 -0.92852] -2.33857 0.900616[ T.58333) -3.33137[ -8.35014543| 0062802 -10.4734| 4.313535 1727554 701321832
z3 0063563 0160547 0.006615445( 0.084651] 0.24029] 0.534463564( 0.003565 -1.64458| 0635547 2. 7833532 1378535595
=4 3743234 942791 0.4156773] 5.359945| -46.6755] -115.4520835] -0.11453] 13.03334| 4233555 1M.7422 90.14731403
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FIGURA 3.39: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 418m a 429m.

Dist Cota Y [IRI_] [l
1 415.00 3517759
2 415.50 3517760 2.00
3 413.00 FE17. V56 -5.00
4 413.50 3517751 -10.00
5 420.00 3517747 -5.00 ya= cotal 23 a=Tldx+1= 05
5 420.50 3817, 7dd -6.00 yl= coral 1
7 4:21.00 3517740 -5.00 1T = 23 = (wa-yliM = -2T72V27ET3
i 42150 ST VAT -6.00 2" = 4" = 1]
3 422.00 3517735 -4.00
10 422.50 3517732 -6.00
il 4z23.00 817731 -2.00 It - (Yi - 'l'l_l) {/ dx = glope input (8)
12 423.50 3517723 -4.00
13 424.00 317727 -4.00 and
4 424.50 3817725 -4.00 Z2," =2, from previous pesitlon, §=1,4 (9)
15 425.00 3517726 2.00 b 4
16 425.50 3817726 0.00
17 426.00 31T V2T 2.00 =1 z2 3 =1 v resultado
15 426.50 317727 0.00 =1 0.3535173) -2.69502| 0.02125534 0| -0.02521] 0065752664 0.000332 0] 0.0570353) 0.07407634 -2.552156551
13 427.00 3E1T. 728 2.00 Ira Iteracion z2 -0.92852| 2532316 0.90076765 0] -3.39137]  9.243188182) 0.062502 0] 4.319885| 8.639770002 20.42127455
20 427.50 3517723 2.00 3 0.063563] 017417 0.006615445 0] 0.24023] -0.655335273) 0.003563 0] 0.695547 13316546 0.5621565
21 428,00 3EIT.TE3 0.00 zd 3.743254 -10.203 0.H8EYTS 0] -46.6738 127.3053] 011453 0] 4293555 8587110002 202, 9650164
22 428.50 3517730 2.00
23 423.00 3517723 -z.00 =1 03535173 -2522| 0.02125334] 0.434645| -0.02521] -0.014472341( 0.000332[ 0.201403]) 0.037035) -0.236350776 -2 136427773
2da lteracion z2 -0.92852 [ 2. 369746 0.900616] 18.35245| -3.35137[ 19068582687 0.062802 12 7d673| 4.313585 -34.55308 -2, 966733008
3 0.063563] -0.16293| 0.006615445] 0135096 0.24023] 0135087641 0.0035363] 2.001803) 0.695547) -5.566775d -3.4577TT3IT
=4 3743234 -3.55353 0. 41567 7I[ 5.549356( -46.6755] -26.2d222208 -0.1453] -253.2443] 4233555 =543 d5dd -5333.9752033
=1 0355173 -217045| 0.0212533%d4[ -0.06314| -0.02521 0.05716515| 0.000332[ -0.33035( 0.0537035| -0.3703547 -2. 3077558473
3ra Iteracion z2 -0.92852] 2.035418 0900616 267054 -3.35137 1. 7265558 0.062802[ -24.7d423| d4.313385 -43.13885 -56. 84567813
3 0.063563] -0.14027| 0.006615445] -0L019635| 0.24023] -0.530867328| 0.003563] -3.88565) 0.695847 -6.958473 -11.583455963
zd 3.743234[ -5.22157 045677 -12421| -46.6755[ 1614043336) -0.11455] 45.12005| 42.93555 -423.3555 -232.2344355
z1 0.9355173] -2.87337| 002125334 -120393] -0.02521] 0.235343401) 0.000352[ -0.23051 0.0537035| -0.23630776 -4. 311735508
dea lteracion z2 -0.92852 26333 0900616 511703 -3.35137[ 4013647781 0.062802] -14.5855| 4.313585 -34.55308 -57. 4814 7EES
3 0.063563 -0.1857|) 0.0066715445] -0.37606] 0.24023[ -2.843800835| 0.003363] -2.23105] 0.695547| -5.5667754 -11.26335335
zd 3.743234[ -10.5546 0. 4156773 -23.8| -46.6755 552435501 -0.11453] 26.60354) 42.93555 -343.4844 200.5733203
z1 0.3535173] -4.26074| 002125334 -122343) -0.02521] 0.283342123) 0.000352[ 0.19333| 0.03v035| -0 22223082 -5.223130:1
Sea lteracion z2 -0.92852[ 4.003515 0.900616] -517d26| -3.39137[  38.19828314) 0.062802] 1261518 4.313585 -25.91931 —22. 84434368
3 0.063563] -0.27536| 0.006615445] -0.38027¥| 024023 -2.706473581) 0.003363] 1.951143] 0.695847) -4.17¥S0835 -5.556035437
zd 3.74323d4[  -16.1401 0456773 -24.0662| -46.67553[ S525.TE1SS668) -0.11455] -23.005| 42.93555 -Z57.6133 204.3363021
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FIGURA 3.40: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 429m a 440m.

Dist Cota Y [IRI [2.6516 ]
1 423.00 36817723
2 429.50 FE17.728 -2.00
3 430.00 FEIT. 728 0.00
4 430.50 FEIT.727 -2.00
5 431.00 3517723 4.00 ya= caotall 23 a=Tidu+1= 05
G 431.50 F517.730 2.00 yl= ocotah 1
T 43200 F517.730 0.00 zI" = 23 = [(wa-uliTl = -0.454534545
|- 43250 F517.730 0.00 zZ" = 4" = 1]
3 433,00 31773 .00
o 433.50 381773 0.00
il 434.00 3617729 -4.00 It e ("1 - ¥y_y) / dx = slope input (8)
12 434.50 SE17.727 -4.00
13 435.00 3817726 -2.00 and
14 435.50 3817725 -2.00 Z2,' = Z, from previous position, §=1,4 (9)
5 436.00 3617724 -2.00 : 4
6 436.50 FEIT.723 -2.00
17 437.00 FE1T.V2T 5.00 =1 z2" z3 =4" y resultado
15 437.50 3517723 4.00 z1 0355173 -0.4d4517|  0.02125354 0] -0.02521)  0.0114S577Y|) 0.000332 0| 0.057035 -0.07407E534 -0.511757572
13 43600 SE1T.VES -2.00 Ira lteracion zZ -0.32852| 0.422053 0.3001516 0] -3.33137 1541531564 0052602 0] 4.313385 -G.6357T -6.6TE155307
20 43550 F817.VE6 -4.00 z3 0.083563) -0.02303] 0.006615445 0] 0.24023) -0103222545| 0003363 0] 0.695847 -1.3916546 -1.5233455
yl 433.00 F817.724 -4.00 =4 3743254 -1.7015 0486773 0] -d46.6785 Z121765)  -0.11453 0] 4233585 -85.8711 -B6.35434725
22 433,50 ST 723 -2.00
23 440,00 3617724 2.00 z1 0938173 -0.50573  0.02126394 -0.1421)  -0.02521 003856885 0.000932] -0.06585) 0.037038 0 -0.675106275
2da lteracion z2 -0.92852 0.475203 0.9001676] -6.00965) -3.39137 5.186611096| 0.062502 -4 1672 4.313585 0 -4.513033644
z3 0.063563] -0.03268]) 0.006615445[ -0.04477( 0.24023] -0.367630088| 0.003565[ -0.65444| 0.635547 0 -1.038315063
z4 3.743294] 191577 0.4186773[ -2.79517| -46.6785] 7141608456 -01453[ 7.599307| 4293555 0 T4.30444863
z1 0955173 -0.66712| 0.02128334] -0.03606) -0.02521] 0.027702366) 0.000932] 0.0753734[ 0.037035) -0.07407694 -0.735517172
3ra lteracion z2 -0.92352[ 0.626547 0.9001616] -4.06246) -3.33137] 3.726536652) 0.062502] 4.666443( 4.313555 -5.63377 -3.682102431
z3 0.063563] -0.04571) 0.006615445[ -0.02356( 0.24023 -0.264058552| 0.003565] 0.732541) 0.635547 -1.3916346 -0.935582336
zd 3.7dE25d[ -25ET12 05677 -1586351| -46.67356] S512962034d) -014553[ -5.50572| 4233555 -65.8711 =47 50124371
zl 0355173 -072711 00212853594 -0.07837| -0.02521] 0.025105508) 00003520 -0.04714| 0.037038 0. 14515558 -0.67936037
dta Iteracion z2 -0.92852[ 0683218 0900616 -3.31443) -3.33137] 3.37rd0dE5d| 0062802 -Z.98316 4.313585 17.27554 15. 042518
z3 0.063563) -0.04633]) 0.006615445] -0.02436( 0.24023] -0.239300152( 0.003563[ -0.46843| 0.635547 2. 78335832 2004293021
zd 3.743294] -2.75438 04156773 1541610 -46.6788] 4648662504 -0.153[ 5440085 4293555 1. 7422 2193729148
z1 0955173 -0.6T1533|  0.02128334] 0320164 -0.02521] -0.050525735) 0.000932] 0.217687( 0.037035) 0.074076394 -0.103323345
Sta lteracion z2 -0.92552[ 0.630735 0.9001616] 13.5407) -3.33137[ -6.737147333) 0.062502] 1377633 4.313585) 5.633770002 29.731102
z3 0.063563] -0.04333] 0.006615445[ 0.039513( 0.24023] 0.481600136| 0.003563[ 2163605 0.695547 1.3916346 4.0330263533
z4 3.743254] -2.54305 0.4156773[ 623737 -46.6755) -35.55599334| -0.1453[ -251257) 4233555 S5.871H0002 -23.05365232
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FIGURA 3.41: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 440m a 451m.

Dist Cota A [IRI_[2.5419]
1 440.00 36817724
2 440.50 FE1T.TES 2.00
3 441.00 3817726 2.00
4 44150 3817727 2.00
5 442,00 JE1T.72T 0.00 wa= cotal 23 a=Tidus+1= 05
] 442,50 3817728 2.00 yl= cotal 1
T 443.00 3817728 0.00 1" = 3" = [wa-y1 = -2.03090303
& 443.50 3517725 0.00 z2' = 4" = 0
3 ddd. 00 3817728 0.00
10 444.50 3817728 0.00
1 445,00 3817727 -2.00 I - ”1 - 'l'i_l) { dx = slope input (&)
12 445,50 IETTTET 0.00
13 446.00 3817726 -2.00 and
14 44650 3817.724 -4.00 Z," = Z, from previcus position, j=1,4 (9)
15 44 7.00 IEIT.TE3 -2.00 3 4
15 447.50 35177241 -4.00
17 445.00 FE1T.7I7 -5.00 =1 2" =3 4" v resultado
15 445,50 SE1T.T13 -5.00 zl 0.988173) 206618  0.02128394 0] -0.02521 0.0527V1037S) 0.00033:2 0] 0.037038) 0.07407E34 -1.339391966
13 443.00 F517.712 -2.00 Tra Iteracion z2 -0.92552] 1941443 0.3001616 0] -3.39137 7031044273 0.062802 0| 4313585 5.633769935 17. 67225682
20 443.50 351771 -z.00 z3 0.063563] -0.13353( 0.006615445 0] 0.24023| -0.502423703| 0.003563 0| 0.635847 13316546 0. 75573862
21 450.00 3817707 -5.00 zd 3.743294| -7 82683 04186773 0] -d46.67585 3760115 -0.11453 0] 4233555 S85.87109535 175.6454025
22 450.50 3517704 -6.00
23 451.00 3517701 -6.00 z1 0955173 -191645) 0.021258394] 0376135 -0.02521] -0.013051643| 0.000332[ 0.174256( 0.037035| 0.07407634 -1.31033752
2da Iteracion zZ -0.92852] 1800756 03001616 15.90753| -3.33137] -2 562968527| 0.062502] 1.03052| 4.313585| 8633770002 3d. 51624352
z3 0.063563] -0.12356( 0.006615445 011651 024023 0.181596131) 0.003863] 1732334 0.635847 13316546 3.238673073
z4 3.743234[ -7.259T 0.4156773] 7.3989585] -46.67588] -35.27693455| -0.11453[ -20.1155| 4253555 8587110002 30.61756724
z1 09353173 129549  0.02128394] 0.741027| -0.02521 -0.083157423| 0.000332 0.030352( 0.037035| 0.07407534 -0.533163456
3ra lteracion z2 -0.92552] 1217282 0.900616] 3134025 -3.39137[ -M.187053737|) 0.062502] 13522534| 4.313855| 8.633769338 31.33303371
z3 0.063563] -0.05372 0.006615445[ 0.230325) 0.24023] 0.792635276] 0.005565] 0.301371) 0.635547 13316546 2.632304533
zd 3743294 -4.590745 0.4186773[ .57673) -46.6788 -153.97848] -0.1453] -3.50648) 4233555 £5.87109338 -E1.94451537
=1 0.3535173] -0.52686) 0.02126334| 0.6VI662| -0.02521] -0.066373707| 0.000332[ -0.06147( 0.037035 0 0.024362334
4ra lteracion z2 -0.92852] 0.495051 0.900616] 28, 7dd35| -3.39137[ -8.923150814) 0.062802] -3.89022| 4.313885 0 16. 42063106
z3 0.063563] -0.03405 0.006615445[ 0.2M252) 0.24023] 0.632659577| 0.009865] -0.61054) 0.635547 0 0.135922 747
zd 3.743234[ -133573 0.4156773] 13.369668) -46.6785] -122.3003031] -0.11455 7.094202) 4253555 0 -104.4326057
z1 0.955173] 0.024667)  0.02128394] 0.349496] -0.02521] -0.005014 705 0.000332[ -0.10363( 0.0537035| 0.07407534 0.333534662
Sta lteracion z2 -0.592552] -0.02315 09001616 14.78122( -3.39137[ -0.674620437| 0.0625302] -6.55555| 4.513555| §.633770002 1616463557
z3 0.063563[ 0.001554| 0.006615445[ 010863) 0.24023] 0.0477I9067| 0.0088635] -1.02953) 0.635547 13916546 0.513730281
=4 3.743234[ 0.033441 0.4156773] 6.674955| -46.6758] -9.285481052| -0.11453] T1196015| 4253555 858710002 95.51413314
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FIGURA 3.42: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 451m a 462m.

Dist Cota ¥
1 451.00 3517701
2 451.50 3817.633 -4.00
3 452.00 3517.700 2.00
4 452.50 3817.700 0.00
5 453.00 3517.637 -6.00 ya= cotall 23 a=Tldx+1= 05
5 453,50 3817635 -4.00 yl= cotalN 1
7 454.00 3517693 -4.00 I = 3 = [wa-yM1 = -154545455
g 454.50 3517.630 -6.00 22" = 4" = 0
3 455.00 3517.631 2.00
o 455.50 3817.691 0.00
1 456.00 3517692 2.00 ¥' o= (Y - ¥,_)) / dx = slope dnput (8)
12 456.50 3517.633 2.00
13 457.00 3817.691 -4.00 and
14 457.50 3817630 -=.00 Z2,' = Z, from previous position, §=1,4 (9]
15 458.00 3517.689 -2.00 3 4
16 455.50 3517.688 -z.00
17 453.00 3517653 200 =T z2 z3 zd" y resultado
15 453.50 3517630 2.00 z1 0.985173] -152¥18)  0.02125334 0] -0.02521) 0.038§3595843) 0.000392 0] 0.037035] -0.14815388 -1.636370028
13 460.00 3517.630 0.00 Tra Iteracion z2 -0.92852] 1434373 0.3007616 0] -3.33137] 5.241206636) 0.062802 0] 4.313385 =17.27954 -10.60335403
20 460.50 3517.630 0.00 z3 0.063563] -0.0357( 0.006615445 0] 0.24023| -0.371356655| 0.003563 0| 0.635547| -2 7333832 -3.25344362
21 45100 3517636 -5.00 zd 3743294 | 578509 0.4186773 0| -dB.6788 Fad001  -0.1453 0] 4293555 -1 a2 -105. 3872807
22 461.50 3517.685 -2.00
23 462.00 3517.684 -2.00 z1 0.985173] -161702( 0.02125334[ -0.22565| -0.02521] 0.052017063) 0.000332] -0.10458| 0.037035| 0.07407634 -1. 73116057
Zda lteracion z2 -0.32852[ 1513336 0.93001616] -9.54473| -3.33137] 11.03362v54| 0.062502[ -6.6185| 4.319555| 5.633763335 5.02356417F
z3 0.063563[  -01045| 0.006615445[ -0.07015| 024029 -0.7817E68666] 0.003863] -10334| 0.635547 13916946 -0.604124323
z4 3.743234[ -612541 0.4156773] -4.43933| -46.6755 151.8669416) -0.11453] 12.06543| 4295555 55.87103355 239.2427264
z1 0.958173 197 0.02128334] 0.107043) -0.03521] 0.015229572| 0.000332 0.237405| 0.037035 0 -1.410313017
Gra Iteracion z2 -0.92852 166314 0.900616) 4.527421( -3.39137]  2.048810535 0.062502 15.02454( 4.3135585 0 23.26421332
z3 0.063563] -0.11433| 0.006615445[ 0.033273| 0.24023] -045164336] 0.003563] 2.355574( 0.635547 0 2133291672
=4 3.743234[ -6. 70432 0.4156773] 2105767 -d46.6755] 2813384456) -0.11453] -2¥.3333] 4233555 0 -3. 7356015335
z1 0.965173] -133363( 0.02125334[ 0.435154| -0.02521] -0.05377E8511) 0.000332] -0.00377| 0.037035| -0.22223082 -1175257735
#ta lteracion z2 -0.92852] 1.303435 0.9007616] 20.94155( -3.39137) -7.234773244| 0.062502] -0.23556[ 4.3135585 -25.91931 -11.14159756
z3 0.063563] -0.03007| 0.006615445[ 0153303 0.24023] 0.512607803| 0.003363] -0.03746| 0.635547| -4.1750535 -3.636104451
zd 37432594 527322 04186779 3.7d0212) -dB.6788] -99.5735593) -0.1453] 0.435035) 4293555 -Z5T.6133 -352. 296828
z1 0.5355173] -116432( 0.02125334 -0.23714| -0.02521] 0.091663684) 0000332 -0.54353| 0.0537035| -0.14515385 -1.807539372
Sta lteracion z2 -0.32852[ 1034031 0.3001616] -10.0232| -3.33137 12.33137131) 0.062802] -22.1248| 4.313385 =17.27954 -36.00520434
z3 0.063563[ -0.07525 0.006615445[ -0.07371| 0240230 -0.573715084) 0.009563] -3.47453| 0.695547| -2 7833892 -7.28065217
z4 3.743234[ -4.41057 0.4156773[ -4.66474| -46.6755 1697291015  -0.114535[ 40.534653| 42.93555 -T2z 29.2584252

RSy = |z, =z,

1
IRI Tn_—"l_) i_:zns{

R51= 16717074
R52= 1137056
RS3 - 3543605
RS54 = 2457347
R55= 547313

IRI =

IRI =

IRl =

IRI =

IRI =

1617074

1402065

2159

2201335

2655733



FIGURA 3.43: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 462m a 473m.

N [Dist Cota Y [IRI__[1.9838
1 462.00 3517.654
2 462.50 3517.652 -4.00
3 4E3.00 3817.681 -2.00
4 463.50 3517673 -4.00
5 464.00 3517.680 2.00 ya= cotal 23 a=Tldx+1= 05
5 464.50 3517.681 .00 yl= cotal 1
7 465.00 3517.680 -2.00 I = z3 = (ya-yI1 = -26B3636364
g 465.50 3517.680 0.00 z2' = 24" = 0
3 4EE6.00 3817.680 0.00
10 466.50 3517.673 -2.00
1 467.00 3517673 0.00 I - {3‘1 =¥y} / dx = slope input (8)
12 4E7.50 3817678 -2.00
13 465.00 3517677 -2.00 and
4 468.50 3817676 -200 Z," = Z, from previous pesitien, j=1,4 (9)
15 4E3.00 381T.E7S -2.00 b 4
16 463.50 3517.674 -2.00
17 470.00 FE1T.672 -4.00 =1 z2' z3" zd" y resultado
15 470.50 3817670 -4.00 z1 0938173 260518  0.02128394 0] -0.02521 0066460908 0.000332 0] 0.037038) -0.14815388 -2.686875545
13 471.00 3517.666 -5.00 Tra Iteracion z2 -0.92552| 2447306 0.90016765 0] -3.33137] 8.940881303) 0.062502 0] 4.313585 -17.27354 -5.830752276
20 471.50 3517.663 -6.00 3 0.063563] -0.16537 0.006615445 0] 0.24023| -0.6353430764| 0.003563 0| 0.635847| -2.7833832 -3.58524674H
21 472.00 3517.662 -2.00 =4 3.743234| -9.56565 0.41567 73 0| -46.6755 123.06237)  -0.11453 0] 4293555 -r.rdz2 -55.54851422
22 472.50 3517.660 -4.00
23 473.00 3E17.655 =10.00 zl 0355173 -2 6551 002125334 -012558) -0.02521] 0.030351537) 0.000332 -0.0581) 0.037055| -0.07407534 -2 82226345
2da teracion z2 -0.92552 2.434807 09001676 -5.30263| -3.39137] 1215883465 0.06280=2] -3.67694| 4 313585 -5.63977F -2 965641574
3 0.063563] -017159| 0.006615445] -0.03897) 0.24023] -0.867497505( 0.003563] -0.57745( 0.635547 -1.3316546 -3.041133344
=4 37432594 -10.0575 04156773 -2 46633 -46.6758 167.3551231| -0.1453] B.7¥0527d| 42 53555 -85.571 T5.EE5204658
z1 0.955173] -2.786889) 002128354 -0.06312( -0.02521] 0.076666552| 0.000332] 0.075084) 0.037035) -0.145153585 -2. 848413692
3ra lteracion =2 -0.92852] 2620522 03001676 -2 6B356| -3.33137 0.31353121] 0.0628021 4.751301] 4 315585 -17.27354 -2 262842138
3 0.063563] -0.15024| 0.006615445] -0.01962) 0.24023] -0.730768715| 0.003563] 0.746262| 0.695547| -2.7833532 -2.967 754587
=4 3.743234[ -10.5646 0.4156773] -124165| -465.6755] 1415536552 -0.11453] -8.66557| 4233555 177422 -50.25434306
z1 0.955173] 281472 002128354 -0.04516] -0.02521 0.074515045| 0.000332] -0.04357) 0.037035) 0.07407634 -2. 7163563074
4ta lteracion z2 -0.52552] 2.644735 030016965 -2.03632| -3.35137[ 10.06475031) 0.0625802] -53.15606|) 4 313555) 5.633769335 1615633553
z3 0.063563[  -0.18191 0.006615445] -0.00497)  0.24023] -0.713120563( 0.009863] -0.45564( 0.635547 13916546 -0.01334 7153
=4 3.743234[ -10.6624 0.4156773] -0.9474| -46.6755 138.5313119)  -0.11453] 5.7553584| 42.53555| 85.87109335 2185473436
zl 09883173 -2 7317 002128354 0343671 -0.02521 0.000351538| 0.000332[ 0.216863) 0.037V038) 0.07407E34 -2, 096006232
Sta lteracion z2 -0.92552] 2566291 09001696 14.54332| -3.39137] 0.047233963) 0.062802] 13.72518) 4 .313555) 5.633770002 39.52185224
3 0.063563] -017651| 0.006615445] 0.106851) 0.24023] -0.003351357( 0.003563] 2.155465( 0.635547 13316546 3.474183737
zd 3.743254 =10.346 0136779 6.764302| -d6. 6755 O.BS103VOFE( -0.11453[ -25.0232| 4233555 85.8710002 ST.OM2E173

RS, = |2y = 7]

1
IRI -“_H_I'.n—l) i—ils{

RS1= 0.83837

R3Z - 021533

R53: 013541
RS54 = 2743315
RS%:= 557013

IRl =

IRl =

IRl =

IRl =

IRl =

0.893371

0.558651

0412214

0.33664

19135



FIGURA 3.44: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 473m a 484m.

Dist Cota Y’ m
1 473.00 3817.655
2 473.50 3817.653 -4.00
3 474.00 F517.651 -4.00
4 474.50 3817.650 -2.00
5 475.00 3817648 -4.00 ya= ocoal 23 a=Midu+1= 05
[ 475.50 3517646 -4.00 yl=  cotal 1
T 47600 3517.645 -z.00 zI" = 3 = [ya-vlifl = -0.30303031
g 476.50 317645 0.00 z2' = 4" = 0
3 477.00 3817644 -2.00
0 477.50 3817644 0.00
11 478.00 3817.643 -2.00 It - {Ti - 'l'i_l) / dx = slope input )]
47a50 | 3817643 .00 RSy = |25 =z
473.00 317644 2.00 and
473.50 3817.646 4.00 2," = 2, from previous position, j§=l,4 (9
450.00 3517 6dd -4.00 : 4 1RT = i
430.50 | 3817.643 -z.00 (a-1) T2
451,00 3517644 200 F4) z2 z3 zd4" y resultado
48150 3817646 4.00 z1 0.958173] -0.89534] 0.02125334 0] -0.02521] 0.022317555] 0.000332 0| 0.037035) -0.14815358 -1023575144|RS1= 2036317  IRl= 2.036317
452.00 3817645 -2.00 1ra lteracion z2 -0.92852( 0.544105 0.9001616 0] -3.39137| 3.083062727| 0.062302 0] 43135385 -17.27354 -13.35237152
452.50 3817645 0.00 z3 0.063563] -0.05806 0.006615445 0] 0.24023| -0.215445031] 0.003363 0| 0.695547| -2.7533832 -3.053531501
453.00 3E17.646 200 zd 3743294 -5.40233 04156773 0| -46.6758 42,4355 -0.11453 0| 42393555 -171.7422 -132. 7098346
483.50 3817646 0.00
454.00 3817645 -2.00 z1 0988173 -1.0147| 0.02125394] -0.28413] -0.02521] 0.07713776E1| 0.000352] -0.13163| 0.0537038] -0.14515388 -14598366431|R52 - 34582853 IRAI= 2.759535
zZ -0.92852] 0.950406 0.3001616] -12.0133] -3.33137 10.3772222| 0.062802] -5.334d| 4.313355 -17.27354 -26.30560723

2da lteracion — 53— 5eaaRa[ -n.055a7| 0.006515495] -D.068E3|  0.24023] -0.735250777| 0.005553[ -1.30806| 0.535647| -Z.7533052]  —4.98122582T

zd 3743294 -3.83154 04186773 -5.59034| -d6.6738] 1d28321632| -0.1M53] 1513861 4233555 -17.rdz2 -23.13330256

=1 0.958173] -148064] 0.02125334) -0.55983) -0.02521] 0125573253 0.000332] -0.02236| 0.037055 -0.07407634 -20M331M4(RS3 = 107451 IRl= 2137835
3ra lteracion zZ -0.92852[ 1351257 03001616 -25.6793| -3.5391537]  I6&3517516) 0.062802] -145281) 4313555 -5.63377 -15.46744722

z3 0.063363] -0.03563( 0.006615445[ -0.17d402| 0.29023] -1136336641) 0.003363 -0.22816| 0.635547) 13916946 -3.086501465

z4 3.743294] -5.B0583 Q.4186773[ -1LN36| -46.6788[ 232.5177702| -0.1M53[ 2.643344| 4293555 -85.8711 1326736112

=1 0958173 -158&13] 0.02125334) -0.323653) -0.02521] 0.07VE08572| 0.000352] 0.131654| 0.0537055] -0.14515555 -2 256513554 RS54 = 0130335  IRI= 163615

zZ -0.92852 1865166 0.9001616] -13.9412| -3.539157] 10.46746533) 0.062802[ 6352124 4.313555 -17.27354 -10.55295367

dralteracion — 55 ieamesl 0.1z8d5] 0.006615945] 0.10248] 0.24023] -0.791E5d202] 0.009963] 130957| 0.6958¢7] Z.783592]  .ad7d4746e8
=4 | 5043294 -T.53W7|  0.4766710] -B.454en] -4b.6ro6] M4.074e7ie] -0.TM5a] -5.1045] 42.00555]  -1Tli922]  -S.BIGI0IZS

=1 0958173 -2.22383] 0.0212533d4] -0.22461) -0.02521] 0061633145 0.000352] -0.05644| 0.0537055] -0.14515555 -2 53T7336065|RS5 - 1543048  IRI= 1666735
Sta Iteracion zZ -0.32852[ 2.095215 0.30016716] -9.9334| -3.33137] 8300289784 0.062802[ -357204) 4.313335 -17.27354 -13.3554 7156

z3 0063863 -0.447| 0.008615445[ -0.06381| 0.24023] -0.588102714| 0.0093631 -0.55097| 0.695847) -2.7833892 -4.146383904
z4 3.743294] -8.44652 04186773 -4.4183] -46.6735] T14.2452543| -0.1M53] B.513971] 4293555 e -63. 84803397




FIGURA 3.45: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 484m a 495m.

Dist Cota b
1| 48400 | 3817645
7 | 48450 | 3air6dd -z.00
3 | 40500 | aairbds -z.0n
4 | 48550 | Goirbdz -Z.00
% | 48600 | aEiredd 4.00 ya= coaM 23 a=Tlidu+1= 05
6 | 49850 | 3017640 Z.00 yl=  cotall 1
7 | 48700 | aairbas -4.00 2 = 23 = lyaliil= -1
G | do760 | aaivedd -4.00 22 = 24 = il
4GE00 | G679 Z.00
45850 | selrea 0.00
45900 | a7 642 0.00 ¥ o= (¥, =¥, ) / dx = slope input (8)
45350 | S5Tied | 200 RSy = lz3 -2y
43000 | 36i7.64z 700 and
430.50 3817 842 0.00 Z," = £, from previcus pesitien, j=1,4 (9)
43100 | 3817640 -4.00 ] 1 IRI = —— $ RS
43150 | aairbao -4.00 (n=1) T2 i
432.00 3517638 0.00 =1 z2" z3" 4" Y resultado
43750 | SaiT6a7 -Z.00 2 0956173 -D.oeel7| 00218309 0] -0.02521]  nozszoas| 0000997 0] 0.037036] -0 0ve0vEad 0709033 RS51= 0658807 WA= 0658807
433.00 | 3817637 0.00 Tralkeracion | z2 | -0.02852| 0.928518 0.9001676 0] -3.3917 3.391363| 0.052802 0| 4.313835 -5.63977|  -4.319885002
49350 | aaTrear 0.00 z3 | 00G3863] -0.06386| 0006615445 0] 0g24023]  -0.2407896] 0.009563 0] 0G35E47] 13916346 169584746
43400 | 3617636 -z.00 z4 | 3.743234] -374323] 04186779 0] 466788 46.67003] -0.11453 0] 4233555 -B5.87T1|  -d2 93556402
43450 | 36iT635 -Z.00
43500 | ZEi7.639 —Z.00 21 0.98&173] -02477] 0.02128354] -D09184] -0.0z2521]  004275744] 0.000552] —004261 0.037056] -0074076ad CI190EE0GE| RS2 = 1126805 IRI= 0892806
2da lteracion 22| -0.02852] 0.962909 0.9000616] -3.88859] -3.39137[ G.751244505| 0.062802[ -2.69643) 4.313885 -B.63977 -8.510636671
z3 | 0.063863] -D.06623| 0.006615445[ -0.02656)  0.24023] -0.407494508] 0.009063] -042346| OGISd7|  -10015946| -2 3v45oa7d
z4 | 574325d] -aEElas|  O4io677a] -lo0oed| -d667eE] 7O 60095a| -0.9453]  d4.0172| 42 505es &5 6711 -7 4B4HZ13T
z1 0.985173] -LTee7]  0.0212833d] -0oend] -0.02521 0.0edz195e] 0.000332] -0.00743] 0.037035] -0O0v40vEad]  -1.360790563|RS3 - 0.77392  IRI= 0.853177
3ra lteracion 22| -0.02852] 1105538 0. 9001616] —7.66095] -3.39737| 7.859346092] 0062602 -0.47003] 4.31900% -B.63977|  -7.B05860513
z3 | 0.063863[ -0.07604| 0.006615445[ -00563]  0.24023] -0 5o6eE0473| 0009063 -0.07382| 06IS47|  -13915946 -2 154710325
zd | 574325d] -4.45696]  O.4106770] -A0ha22| -d667e6] 0B iTeTdE| -0.1953] D.E57Z| 47 90555 65 6711 1514156568
z1 0.988173[ -106448] 0.02128394] 06614 -0.02521 O.0543ievve] 0.000992] 0.015026] 0.037038]  0.4on308 1213100714 RS54 - 2.588255  IRI= 1536947
ta heracion | 22| -0-92852 1282056 0. 90016T6] —7.02654] -3.09737|  7.o07419836] 0.062o02] 0950942 4.319005 17. 27954 18, 79345207
73 | D0G3663] -0.0GETE| 0006615445[ -N05ed| 024023 -05177adben| 0009063 049041 OGIS047| 2 vaadaas 7 275154105
z4 | svaazod| -Giearl|  O4io677d] -5.26614| -d66766]  100579505) -0.1453] -1.73914| 47 90555 77422 76z 506072
1 098aTa] -ledray]  0.02128304] D4zizaa] -0.02521] -0057aa606s] 0.000332] 0260136 0.037030]  DOv40vEad ~059992933| RS5 - 5170471 IRI= 2 26364
Sta teracion |22 | -0-92852[ 1218235 09006T6] Tv.e1ral| -3.09%37] -7.7lae7i0z2| 0062602] 16.4635) 4.510865| 6.63d770002 36.42331835
23 | O.0G3663] -D.06366| 0.006615445] D1o09dz]  0.24023]  DG4RRISAT| O.009063] 2505507 O6d5047) 13915046 4 570581563
z4 | 374325d] 49152  0.4106779] Boav0El -d6G7a6| -0BZ005317] -0.11453] -300226 47 93555) B5E71000Z]  -46 96149657




FIGURA 3.46: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 495m a 506m.

Dist Cota Y m
1 455.00 3517634
2 455.50 3817633 -2.00
3 456.00 3517632 -2.00
4 436,50 FE1T.630 -4.00
5 457.00 3517.630 0.00 ya= ocotal 23 a=Tldx+1= 05
5 457.50 3517.623 -2.00 yl= cotal 1
T 435.00 3517627 -4.00 zI" = 3 = [ya-yM1 = 0.454545455
g 4535.50 3517626 -2.00 2" = 4" = 1]
45300 3517626 0.00
453.50 3517626 0.00
500,00 FE1T.626 0.00 T - “i - ¥;_)) f dx = slope input (8)
50050 | SaTr.een 100 Ry = 1z, - 2]
S01.00 3517.623 200 and
S01.50 3E17.EH 4.00 Z,' =2, from previcus positien, j=1,4 (9)
50200 | 3817633 4.00 L 3 IRI = i: s
S0250 | 391r63S 4.00 (n=l) ez
S03.00 3517.637 4.00 =T zZ2 z3 zd’ v resultado
503.50 17638 2.00 z1 0955173 0449163 0.02128354 0] -0.02521) -0.07458777|) 0.000352 0| 0037033 -0.07407694 0.363633692| RS1= 1617077 IRI= 1E1707Y
504.00 3517.640 4.00 Ira lkeracion z2 -0.92552| -0.42205 0.3001616 0] -3.33137| -1541531364| 0.062502 0| 43135585 -8.63377 -10.60335409
504.50 3517642 4.00 z3 0063563 0.023023| 0006615445 0] 0.24023| 0103222545 0.003363 0| 0635547 -1.3316346 -1.25344335
505,00 164 -2.00 z4 3743234 1701437 04136773 0] -46E7ES -21 21765 -0.11453 0] 42 33555 -55.5711 =105, 3572527
505.50 3517.640 -2.00
506.00 3517.633 -2.00 =1 0355173 0.353333| 002125354 -0.22565| -0.02521] 0.0315358441| 0.000952[ -0.1045&| 0.037035| -0.07407634 -0.013404274| RS2 = 2765304 IRl = 215144
2da Iteracion z2 -0.92552 035764 09001616 -9.544 73| -5.539137] 4.250858752| 0.062502 -6.6185| 4.313555 -5.63977 -20.5537486
z3 0.063563] 0.023223| 0006615445 -0.07015] 0.24025] -0.3011§3383| 0.003563 -1.0334] 0.635547 -1.3316346 -2 773207512
4 3743234 1361188 04156773 -4.43339| -466755[ 58.50326673| -0.114535[ 1206343 4253555 -85.5711 -18.3705435
z1 0355173 -0.01325] 002125334 -0.44d62| -0.02521 0070061311 0.000832[ -0.01823) 0037033 -0.14515355 -0.554183262| RS53 = 3217255 IRl = 2533578
3ra lteracion z2 -0.92552] 0.012445 03001616 -15.8041) -3.533137[ 9425313217 0.062802 -11537| 4.51358585 -17.27354 -27. 79962545
z3 0063563 -0.00056| 0006615445 -013513] 0.24025] -0.667514733| 0.003363 -0.15115| 0655847 -2.7533832 =5 77143751
z4 3743294 -0.05015 04186773 -8 74605 -d46.6755 129.730169] -09M53] 2103883 42 33555 -171. 7422 -4, 704354713
=1 0955173 -0.54763| 0.02125394[ -0.53163| -0.02521] 0.035075345| 0.000952( -0.04833) 0.037058 1] -1032569159| RS54 = 0513323 IRI= 2028364
4ta lteracion z2 -0.92552 0.514565 09001616 -25.0242| -3.331537] 1273033728 0.062502] -3.056872| 4.313555 u] =14, 77736723
z3 0063563 -0.03533) 0006615445 018391  0.24029] -0.906237253] 0.003363 -0.43036| 0635347 1] -1.60589133
4 3743234 207447 04186773 -116391) -466755[ 176.0465044| -0.11455[ 5.5778VE| 4253555 1] 167. 3106204
z1 0355173 -10V365| 002125334 -0.531453| -0.02521] 0.040453423| 0.000932[ 096662 0.0370353| -0.07407E34 -1 261153417 RS5 = 057200  IRI= 151
Gta lteracion z2 -0.92552] 1014465 03001676 -13.3026| -3.33137[ 5.446172273| 0.062502[ 1054507 4.3135585 -5.63377 -4. 936621032
z3 0063563 -0.06375| 0.006615445) -0.05776| 0.24025] -0.385573142| 0.0035363 1656043| 0.655347 -1.3316346 -0.253062555
zd 3743234 -d4.08351 04156773 -E.18721 -4EETSS T4.96115575( -0.11453 -18.23| 4253555 -85.871 4041633775




FIGURA 3.47: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 506m a 517m.

izt [Cota 7
1 506,00 F517.633
2 S06.50 F517.641 4.00
3 S07.00 3517.643 4.00
4 S07.50 F517.633 -5.00
5 505,00 3517637 -4.00 ya= ocotal 23 a=Tdx+1= 05
5 50550 3517.636 -2.00 yl= cotal 1
T 503,00 FE1T.EET 200 zI' = z3 = [(wa-vliM = -181518182
g 509.50 3517637 0.00 2" = 4" = 1]

510.00 3817637 .00

510.50 3517638 Z00

51.00 3817.628 0o It - {\'1 - "Ii-l) { dx = slope input (8)
S50 _| 3517637 | 200 Ry = 23 - 2]
512.00 3817.636 -2.00 and
51250 3817635 -=00 z,' = Z, from previous positlen, j=1,4 (9)
513.00 3817634 -2.00 p 4 TR = b $ 73
513.50 | 38Tr.633 -2.00 (-1} TE27L
514.00 351763 -4.00 =T z2" 3 zd' y' resultado
514.50 3817.623 -4.00 z1 0.3358173] -1736658| 0.02125334 0| -0.02521] 0.0455335103] 0.000332 0| 0.037035] 0.14515358 -1602688647|RS1= 35833073 IRI= 3.833073
515.00 3817627 -4.00 Tra Iteracion z2 -0.92852] 168821 0.3001616 0| -3.39137| 6.166125455| 0.062502 0| 4.313355 17.27954 25.133587636
515.50 3817624 -6.00 z3 0.063863] -0.11612] 0.006515445 0| 0.24023| -0.436530182| 0.003363 0| 0.635847 27833832 2.230354
516.00 3517623 -2.00 zd 3.743234| -G6.860533 04156773 0| -46.5755 54.6706) -0.11453 0| 4233555 1717422 243.8065103
516.50 3817.621 -4.00
517.00 3817.613 -4.00 z1 0.938173] -158373| 0.02128334[ 0534345 -0.02521] -0.056226442| 0.000352] 0.247887| 0.037035] 014815385 -0.708370333| RS2 - 6555351 IRI= 5134527
2da Iteracion zZ2 -0.32852[ 1485122 09001616 22.62455| -3.33137[ -7.964055155| 0.062502[ 15.68G2G| 9.513555 17. 27354 43.51644 216
z3 0.063863] -0.10235) 0.006615445 0.166272) 0.24023] 0.535338073| 0.003363[ 2.463765| 0.635547 2. 7833892 5.847010772
4 3.743234 -5.33333 0.41536773 10523 -46.6788]  -104M7IS6| -0.11453[ -28.6091 4233555 1717422 43.54433521
z1 0.988173] -0.70058| 0.02128334 1053305 -0.02521] -0.147335107| 0.000352] 0.04321] 0.037035) -0.29630776 -0.04717665|RS3 = 3402853 IRI= 4.597304
z2 -0.92852] 0.65823 0.9001616] 44.5728] -3.39137[ -13.82337V107| 0.062802[ 2.734633| 4.313335 -34.55305 -6.422662312

3ra lteracion — 4 ieaaral 004528 0005615445 0.327573] D.20025] 140497558 0.005563[ D.42347] 0.695547] G.5R6TTE4]  -3.450035958

z4 3.743234 -2.65358 04186773 2073144 | -46.67858] -2v2 5316215 -0.11453 -4 9587| 42.33555 -343. 4544 -603.3254617

z1 0.338173[ -0.0d662| 0.02128334] -0.1367| -0.02521 0.086373027| 0.000332] -0.53863| 0.037035) -0.14815358 -0.543158301|RS4 = S.765T6  IRI= 5.633257
dta lteracion z2 -0.52852[ 0.043804 0.9001616) -5.781E|  -3.33137]  1.70034513) 0.062802( -37.6656) 4.319555 -17.27354 -43. 20667112

=3 0.0535653] -0.00501) 0006615445 -0.04243) 0.24023] -0.82300777| 0003563 -5.35041| 0635547 -2 7853632 -5.6058304555

z4 3743234 01766 04186773 268303 -d46.6785] 1610436433 -0.1453] B3.03531| 4233555 -1 a2 55.53172385

=1 0958173 -0.83322| 0.02128334] -104731 -0.02521] 0242216726 0.000352] 0055105 0.037035) -0.07407634 -1657T251245|RS5= 157437 IRI= 4 GEE3E
Sta lteracion z2 -0.32852[ 0.782314 0.3001616[ -dd.234| -3.33137[ 3258530622 0.062302[ 3.4874585| 4.313885 -5.63977 -16. 07801383

z3 0.063863] -0.05385) 0.006615445 -0.32552) 0.24023] -2.308775653] 0.003563] 0.547652| 0635847 -1.3316946 -3.532151336

=4 3743234 -51563 04186773 -20.6017| -46.6755] 4485044151 -0.1455] -6.35976| 4233555 -85.671 3325154885




FIGURA 3.48: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 517m a 528m.

Dist Cota A m
1 517.00 3817613
2 517.50 J517.6158 -z2.00
3 515.00 3517.616 -4.00
4 515.50 3517.614 -4.00
5 513.00 FE1T.E12 -4.00 ya= ocatall 23 a=Tldx+1= 05
5 513.50 31761 -2.00 vl= cotalN 1
T 520.00 3517.609 -4.00 " = 3 = [wamlM = -015181313
g 520.50 3517.608 -z.00 z2' = 4 = 0
3 521.00 FE1T.60S 0.00
10 52150 3E17.610 4.00
1 S2z.00 3517.609 -z2.00 Ite {Yi = ¥y_y) / dx = slope inpuc (8)
12 522,50 3817.609 0.00
13 523.00 3517.610 2.00 and
4 523.50 3817603 -=.00 Z," = £, from previous positien, j=1,4 (9)
15 S24.00 3817.609 0.00 b 4
16 524.50 3517.609 0.00
17 525.00 17610 2.00 =1 z2' z3" z4" y resultado
L 525.50 FE17.611 2.00 zl 03535173 007367 0.021255334 0] -002521 00045553571 0.000332 0| 0037036 -0.07407634 -0 243161135
13 S26.00 3E17.614 £.00 Ira Iteracion z2 -0.92852 0.168821 0.3001676 0] -3.33137| DEIEE12545| 0.062802 0f 4.319885 -58.63377 -7.854336361
20 526.50 3517.613 10.00 3 0.063563]  -0.01161[ 0.006615445 0] 024023 -0.043653018] 0.003563 0f 0.635547 -1.3316946 -1.446959512
21 527.00 3517.613 0.00 =4 3.743234|  -0.6806 0.4186773 0] -46.6755 8.48706| -0.11453 0 4233555 -85.871 - 7506463889
22 527.50 3517.615 -z.00
23 52500 FE1TETY -2.00 =l 09585173 -0.24621| 0.02128334] -00671F] -0.02521] 0.036477743| 0000332 -0.07746| 0037055 -04515588 -0.B02526473
2da lteracion z2 -0.92852  0.23135 0.900616] -7.07007] -3.39137] 4.907294392) 0062802 -4.90253( 4.31338% -17.27954 -24. 11365713
3 0.063563] -0.01991| 0.006615445 -0.05136| 0.24023) -0.5347637573| 0.009565) -0.V6333| 0.635847| -2 7833832 -3.965585805
=4 3.743234[ -0.33265 04156773 -3.26844) -46.6755 67.5440332( -0.11453] 5.340361) 42.33555 L A -33.47532031
z1 0.958173] -0.5954| 0.02125354[ -0.51323[ -0.02521] 0100052873 0.0003521 -0.035871) 0.037035) -0.14815388 -1.255443425
3ra teracion z2 -0.92552[ 0.553455 0.9001676] -21.7062] -3.33137] 13.45935623) 0.062802] -6.24744| 4.313555 -17.27354 -31.21375873
3 0.063563[ -0.03545| 0.006615445 -0.15552| 0.24023) -0.353681353] 0.0095635] -0.9813| 0.635847| -2 7833832 -4.916201524
=4 3.743234[ -2.25543 04156773 -10.0955) -46.6755] 155.2623453) -0.1453] 1139283 4233555 =T 7da2 1256223023
z1 0.958173 -1.2406)  0.02128394 -0.66435) -0.02521  0.123934056) 0.0009321 0.012466( 0.037035| -0.14515385 =1 916 T0EETS
dta lteracion z2 -0.92552[ 1165705 0.9001616] -25.0974] -3.33137] 16.67265446| 0.062802] 0.758333 4.313555 -17.27954 -26. 7436743
3 0.063563] -0.08015 0.006615445 -0.20643( 0.24023 -115131217| 0.009565] 0123535 0.635847| -2 7833532 -4. 127473513
=4 3743234 -4.63352 04186773 -13.0685) -46.6755] 2234825432 -0.11453 -1.4387| 4233555 =171 722 368535362455
z1 0.965173] 163404 0.02125354[ -0.56334 -0.02521] 004050753 0.000332] 0.0382358) 0.037035) -0.07407634 -2.395164314
Sia lteracion z2 -0.92552[ 1773633 0.9001616] -24.073] -3.33137] 13.99778574| 0.062802] 2.413376 4.313555 -58.63977 -14.52134564
3 0.063563] -012241| 0006615445 -047636( 0.24023] -0.331758361| 0.0035635] 0.350045|) 0.635547 -1.3316946 -2.302506834
=4 3. 743234 -7 1748 04186773 -11.1935) -d46.67VE5] 1926656347 -0.11453[ -4.41307) 42 33555 -85.8711 54.00717324

RS, = |z, = 2]

1
R ey i—:‘st

RS1= 1137534 IRI=
RS2 - 3366353 IRI=
RS53-= 3660752 IRI=
RS4 = 2210767  IRI=
RSH = 0.032357 IRI=

1137534

2282097

2741843

2608328

2105614



FIGURA 3.49: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 528m a 539m.

Dist Cota ¥ [IRI_] 805
1 528.00 317617
2 528.50 3517.612 -4.00
3 523.00 3517.674 -2.00
4 523.50 FE17.613 -2.00
S 530.00 3517.612 -2.00 va= cotal 23 a=Tlda+1= 0.5
5 530.50 351761 -2.00 yl= coal 1
I 531.00 3517603 -4.00 zI° = 3 = (wa-yl)11= 0.030303031
g 531.50 3817608 -2.00 2 = z4° = 0
3 532.00 3517609 2.00
0 532.50 3517603 0.00
1l 533.00 VAT 4.00 It - (Yi = ¥y} / dx = slope input (8)
12 533.50 3517.612 2.00
13 534.00 351761 -2.00 and
14 534.50 3317 611 0.00 Z," = Z, from previous pesitien, j=1,4 (9)
15 535.00 3517.612 .00 b 4
16 535.50 3517.613 2.00
17 536.00 3517613 0.00 =T z2' z3 zd" y resultado
18 536.50 3817.674 .00 zl 0.988173) 0.089834| 0.02125394 0] -0.02521 -0.002231755) 0.000332 0] 0.037038) -0.148153588 -0.0606711754
13 537.00 3517.612 2.00 Tra Iteracion z2 -0.92852] -0.08441 0.3001676 0] -3.39137| -0.308306273) 0.062802 0] 4313585 -17.27354 -17.67220682
20 537.50 3517.616 2.00 3 0.063565| 0.005806( 0.006615445 0] 024023 0.021544503) 0.003563 0| 0.635847| -2.78336832 -2.75573834
21 5358.00 FE17.616 0.0o =4 3.743234| 0340233 04186773 0] -d46.6755| -4.243530001) -0.11453 0] 4233555 -171.7d22 =175, 6454305
22 538.50 3517.617 2.00
23 533.00 3517.6158 2.00 z1 0.955173] -0.05353| 0.02128334[ -0.376%4| -0.02521] 0.063470277| 0.0003352 -0.1743) 0.037035) -0.07407654 -0.614332656
2da Iteracion z2 -0.32352[ 0.056273 0.9001616] -15.9073| -3.39137] 9.3457=7¥613| 0.062502[ -11.0305[ 4.313555 -5.63377 -26.1764 7674
z3 0.063563] -0.0038Y| 0006615445 -0.11651( 024023 -0.662175408| 0.003863] -1.73233[ 0.635547 -1.3916546 -3.90638533
=4 3.743294] -0.22683 0.4186779] -7.398595| -46.6788] 125.6546695] -0.11455] 20.11581 4293555 -85.871 55.25350533
zl 0.988173] -0.60766) 0.02128394[ -0.55714) -0.02521] 0.035432406| 0.000352 0.054823) 0.037038) -0.07407634 -1.085553783
3ra Iteracion z2 -0.92852[ 0.570375 0.9001676] -23.5631] -3.39137]  13.28002913 0.062502] 3470013 4.313555 -8.63377 -13.9115126
3 0.0635635] -0.03927¥| 0006615445 -0.47317( 0.24029) -0.335807357| 0.003563] 0.544945| 0.635547 -1.3316546 -1.397395524
=4 3. 7dE2ad| -2 30187 04186773 -10.59535) -46.6756] 152 3735068) -0.1453] -6.32731| 4233555 -55.8711 T6. 31310715
z1 0.985173] -10727V1]  0.02125334[ -0.31738) -0.02521] 0.0S0365083) 0.000332 0.07E322) 0.037035) -0.07407654 -1.337453443
4ta Iteracion z2 -0.32352[ 1007354 0.9001616] -13.423| -3.39157] 6775540054 0.062502[ 4.530272( 4.313555 -5.63377 -3.4486453573
z3 0.063563] -0.06933| 0006615445 -0.03865( 024029 -0.480037545( 0.003363] 0.758563( 0.635547 -1.3916546 -1.281138062
=4 3.743294] -4.06355 0486779 -6.24325| -46.6788] 9326405342 -0.11453] -5.80845) 4293555 -85.8711 =11 72225125
zl 0955173 -132166( 0.02128354 0201 -0.02521  0032235118] 0.000332[ -0.0163| 0.037035] -0.07407654 -1.576150066
Sea lteracion z2 -0.92852[ 1241575 0.9001676] -8.50531( -3.39137]  4.345015353| 0.062502[ -0.73615 4.313555 -5.63377 -12.2943664
3 0.0635635] -0.08542| 0.006615445 -0.06251( 024029 -0.30755857| 0.003563] -0.11561] 0.635547 -1.3316546 -1.963083325
zd 3.74323d4[ -5.00653 0.4186779] -5.95554| -d46.6755] 53.80452652] -0.11455] 1.342455) 4253555 -85.671 -33.6863105

RS, = |2y - 2]

1
R Py ig“t

R51= 2633127 |IRI=
R52= 3232053 IRI=
R53-= 032442 IRI=
RS54 = 0056285 IRI=
RS5- 03536303 IRI=

ZBITET

233353

£.233874

1738377

1468563



FIGURA 3.50: Célculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 539m a 550m.

Dist Cota b m
1 | S33.00 | 38161
7 | 53950 | ao1r61. Z.00
3 | 549000 | ao1r6l -z.0n
4 | 54050 | Soir6 .00
% | 54100 | aoir60 Z.00 wa= catall 23 a=Tldx+1= 05
f | 54150 | Soir.6i .00 wl=  cotal 1
7 | 54200 | aoir60 0.00 21 = 23 = [pa-y(i1 = 1454545455
B | Sdz50 | Soir6i .00 22 = 24 = il
543.00 | 3air620 Z.00
54350 | saiv.eed Z.00
S44.00 | 3alv.62l 0.00 Y'Y, - ¥, ) [ dx = slope input (8)
S4a.50 | soir.6el 0.00 RSy = |25 - 2]
54500 | 3alv.eel 0.00 and
54550 3817620 -2.00 Z,' = £, from previous pesitien, j=1,4 (9)
54600 | 3817622 4.00 : E BT = —1_ 2; s
54650 | aolr.bed 4.00 (n=1) =24
547.00 3817 626 4.00 zT zZ" z3 z4" vy resultado
54750 | Goi7 66 4.00 = 0AnaTTa] 14avadz|  0.0zizasad ] -0.02521] -0.0366RE06T| 0000932 ] 0057056 007407634 14747500962 RS1= 0353348 IRl= 0353348
S4E.00 | 3a1i.628 0.00 ra lteracion | 22 -0.92852| -1.35057 0.3007616 0| -3.39137| -4.932900364] 0.062802 0| 4.313585] &.639769338 2 356300307
S4E50 | aair6ed Z.00 23 | 0.0G5663| 0.092692] 0006615445 0] 0z40z3] 0349512195 0009663 0] 0635647 1396346 1 E340557E
54900 | salr.6al 4.00 z4 | 3743294 54494731 04186773 0| -46.67a8 -B7.83648] -0.7453 0| 4233555 8587109338 23.41947125
54550 | aair6az Z.00
SEO.00 | aa176a4 4.00 =1 0.agaT7a] 1457a09]  0.02126394] 0050051 -0.02521] -0.096236304] 0.000332[ 0.023233] 0.03703a] -0.07907634 141038611 RS2 = 2020617  IRI= 1189383
2da eracion —Z2 -0.92852[ -1.36333 0.3000616[ 2.121052] -3.39137| -6.220105676| 0.062802[ 1470778| &.319505 -5.63377 1263737501
z3 | 0063063 0.0941682] 0006615445 0015588 024029 0440719857| 0.009863] 0230978 06d5ad7| 13916946 -0 02312
zd | 3.743204] 5520426  0.4106779] 0.986531 -46.6708] -Bo.olaoadz| 01453 268211 4293555 -85.57N -157.6598371
z1 0.355173] 1335705 0.02126334] -0.26897] -0.02521  0.01eee3507] 0.000352[ -0.18637] 0.037038 0 0.973793847| AS3 - 2767431 IRI= 1715516
3ra erasion —Z2 -0.92852] 130957 09001616[ —1a757| -a3.39037]  2069519175| 006202 -105203] 4319805 0 2114504513
z3 | 0.063863[ 0.090072] 0.006615945] -0.0836] 0.24023] -0.196632211| 0.003563[ -1.65358) 0.635847 0 1733737539
zd | 3.743204] 52va4d]  04106779] 5.29099] -46.Gro6] 20dedarods] -0 1453 19.20026) 4293555 0 47 6763513
=1 0.90a17a] Do6eZer]  0.0712a304] -0.45005 -0.02521] 0045218606 0.000992] 0047306 0037038 0.07407634 OG7arola7| RS54 = 0674333  IRI= 1455451
dta teracion —Z2 -0.92852[ -0.90414 0.9000616[ —19.034] -3.39137| E.083225683| 0.062802[ 2934047 4313505 8.639763998 -2.221051628
z3 | 0063063 0.062106) 0006615445 -013988] 0.24029] -0.431006476] 0.009863]  04702] O6dsad7| 13916946 1353180338
zd | 3.743204] 3.645003)  0.4196779] -8.85296) -96.6700| 0072956983 -0.11453] -5.95994] 42.93555| 8557109338 158.9327733
z1 0.355173] 0670753 0.02126334] -0.04727 -0.02521] -0.024Ti2744] 0.000352[ 0157wz 0.037038 0 0747073359 AS5 = 1174235 IRI= 1.399216
Sta terasion —Z2 -0.92a52] -0.63026 09001616[ 19993 -3.39937] -4.500139053| 0.06z2a02] 9.901244] 4 319805 0 2 162534773
z3 | 0.063063[ 0.043393] 0.006615445] -0.01463] 0.24023] 0.325155177| 0.009563[ 1567503 0.635847 0 1, 921314207
zd | 3.743204] 2od0ara|  O.4%0677d] -0.923931 -46.6706] -Batedariie| 01453 -18.20%8 4293555 0 -79.75569651




FIGURA 3.51: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 550m a 561m.

Dist Cota b s m
1 | S50.00 | 3air.eed
2 | 5050 | Zarrear .00
3 | 55100 | aalr6as -Z.00
4 | 55150 | dalrEas 0.00
5 | S5O0 | SEirEd .00 ya= coah 23 a=Tldx+l= 05
f | Soe50 | SairEar Z.00 yl=  coal 1
7 | 55300 | sEivEaT 0.00 2T = 23 = [ya-yIlMl = 1454545455
5 | S5a50 | Zalrear 0.00 22 = 24 = 0
SR400 | 317637 0.00
ER450 | aai7.6as Z.00
55500 3817.638 0.00 X' = {\'1 - 'l'i_l) { dx = slope input (8)
EESS0 | ETTE® 0.00 RSy = 25 - 7]
SSEO0 | Sai7.6a0 4.00 and
556.50 3E17 642 4.00 Z,' =z, from previous pesitien, j=1,4 (9)
CET.00 | seiT.eaz 0.00 3 3 IRl = —— f_'j S
SETE0 | aai7.643 Z.00 (n-1) 21
555.00 3817.645 4.00 zT1 z2" z3" z4" v resultado
ST 4.00 1 NAG6T7a| 1da7a4z]  0.0z1za35d 0] -0.07521] -0 OoeeRGOET| 00009592 0| 0037036 0zzeea0ne 1Eeza0dndz| RS1= 2334585  IRl=  2.994583
ERA00 | Sai7.6an Z.00 ralteracion | zZ | -09za5z| -135067  O.G00061S 0] -3.39137| -4.952900064] 0062602 0| 437985 75 31991 [EEEEE
S5A50 | Sai7.6a3 Z.00 23 | 0.063063| 0.092692] 000615445 0] 024073] 0399512195 0005663 0| 0695847 41750038 4 G79E7I6
SE0.00 | 3817.650 Z.00 z4 | 3.743234] S.44473|  0.4186773 0| 465788 6780648 -0.1453 0| ¢42.33555 Z57.6133 135616113
TEO.50 | 3917.650 0.00
SEL00 | 3a1r.6o0 0.00 21 038173 16037 0.02125394] D.4i7dza] -0.02521] -0 1ik40360s] 0000932 093662 0.03703a] -0.0740r6ad 7024819781 RS2 - 014862 IRI= 1571601
2da Iteracion | 22| 0-92052] fS068d|  0.S007T6[ 17.67543| -5.39137| 565860553 0.062802[ 12.25648| 4.313885 -B63377 4 12563644
z3 | 0.0G3063| D.103644] 000GETS4dS| 01209 0.2z40z3|  109534545) O009G63] 1924617 O695047] 10915046 1 ETRZO007S
z4 | svegzad| GOS0 04186779 B2eiNdn| -46.6700] 2155000055 07453 -72 350d) 4293555 65,8711 309, 464536
z1 0.333173] 2.000872] 0.02128334] 0.06781] -0.02521] -0.047237703] 0.000932[ -0.30703] 0.037038 0 1734296E5E|RS3 = 4179012 IRl= 2440733
3o teracion 22| -0-92852] —1B8008]  0.9001616] 3.713733] -3.39137| -B.362e8677| 0.062602] -15.4345| 4373855 0] 23 o6d133a34
z3 | 0.063063] 0129312] 000GEo4d5[ 00272393]  0.24023] 0450841365 0009863] -3.05215) 0635647 0 24347677
z4 | 3.743294] 75794396  0.4186773] 1v27a1a| -46.6700] -B7.57002432] 01953 35.44143) 4293555 0 42 5305245
2 nagaTra] iTiaran]  0.071z7a35d] -0.5I005] -0.02521]  O.0Ai6zd62a] n00039z]  -0.0425] 0037036 0 1ZZ7a0l62| RS4 = 2280501 IRl= 2400579
dta leracion | 22| 0-92852[ 16105z 0.90016W6[ -2157i6| -5.39157| 6 ed0sdbeos| (.062602] -2.6egsa| d4.313855 0 -17.5808066
z3 | 0.063963[ 0.110758| 0.006675445[ -0.05853]  0.24023[ -0.587440015 0.009863[ -0.42242| 0.635847 0 105763934
z4 | 3.743294] B.4a1982]  0418677d] -10.0333] -96.6708] T4 T6G185| -07953]  4.00517 4294555 0 115, 4804173
1 nanaTra] de0aaan]  0.07126394] 037410 -0.02521] O 0Zhthzana] 0000932 O14593] 0037056 00venread 1049542056| RS5 = 118875 IRI= 2158233
Sta lteracion |22 | 092852 A135d5|  0.900E16[ -15.8256| -3.59137| 3.Se6edserl| 0.06260Z[ 7.252365| d.31965| 8E39TT000Z 7 517364786
23 | 0.0G3863| 0076006 000GES4dS|  -O1163|  0.240z3] -0.2541547a34] 0009863 1136046) (695047 15915996 7 Z3E20z39
z4 | a.43204] 4577551  0.4186773] -1.3607| -96.6700] 99.36036635) -0.1953[ -13.2254] 42.93555| 8587110002 119.2318353




FIGURA 3.52: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 561m a 572m.

Dist Cota ¥ [IR1 [2 8230]
1 561.00 3517.650
2 561.50 3517.650 0.00
3 S6z.00 3517.652 4.00
4 562.50 3517.654 4.00
S SE3.00 3817.656 4.00 ya= cotall 23 a=Tlidx+1= 05
B SE3.50 3817.658 4.00 yl= cotall 1
7 SE4.00 3817.656 -4.00 zI' = 23 = [ya~NiM = -0.54545455
g S64.50 3517.652 -5.00 z2" = 4" = 0
3 565.00 3517.651 -2.00
10 565.50 3517.651 0.00
1 SEE.00 3817.643 =d.00 It - ”1 = 'l'i_l) { dx = slope input (8)
1z S66.50 3517647 -4.00
13 SE7.00 3517.646 -2.00 and
4 SE7.50 3517.645 -2 Z2,' =2, from previcus position, j=1,4 (9]
15 SES.00 3817.645 0.00 3 4
15 S65.50 3517.644 -2.00
17 563.00 3817645 2.00 zT z2" z3" LY y resultado
15 563.50 3517.646 z2.00 z1 0.355173 -0.533  0.02125354 0| -0.02521] 0.013750533( 0.000332 0f 0.037035 0 -0.525252758
13 570.00 3517.646 0.00 1ra Ireracion zZ -0.32552( 0.506463 0.3001616 0] -3.33137| 1843537636 0.062502 0f 4.313855 0 2356300303
20 570.50 3517.646 0.00 z3 0.063563) -0.03453] 0.006615445 0| 0.24023| -0.131067055 0.003563 0f 0.635847 0 -0.16530156
21 571.00 3517.646 0.00 zd 3.743254|  -2.0418 0.4186773 0| -46.6785 25.46118)  -0.11453 0 4293555 0 23.41338327
22 57150 3817.645 -2.00
23 S72.00 3817.644 -2.00 z1 0.988173] -0.5790d4| 002126394 0.050151) -0.02521] 0.004152264( 0.000992 0023239 0.037033] 014515388 -0.2933134585
2da Iteracion zZ2 -0.92552[ 0.487706 09001676 2121052) -3.33137] 0562633408 0.062802] 1.470776| 4.313585 1727354 2192170697
z3 0.063563] -0.03354] 0.006615445[ 0.015588( 0.24023] -0.033864413) 0.003563] 0.230378( 0.635847 2.7833532 2.956546253
=4 3.743254 136615 0.4156773[ 0.956531] -46.6755] T.744090716) -0.1453] -2.68211 4253555 171.7422 175.5245331
z1 0.985173] -0.25354| 0.02125334] 0.46658) -0.02521[ -0.074532432( 0.000932] 0.174474| 0.037035] 0. 14515355 0.424530537
%ra lteracion zZ -0.92552[ 0.272346 0.9001616]° 19.¥3308) -3.39137] -10.02673343| 0.062802[ 11.04207| 4.313385 1727354 38.30030034
z3 Q063863 -0.01873) 0.006615445] 0145022 024023 0710427325 0.003863) 1734101 0.635547 27833852 5.35d207582
=i 3.743254 109796 0.4156773[ 9.175134| -46.6755] -138.0081216) -0.1453] -20.1363( 42593555 1717422 2167733103
z1 0.985173] 0.413806| 0.021283534] 0815151 -0.02521] -0.134375873( 0.000932] 0.021511] 0.037035] 014515358 1.263676353
4ta lteracion zZ -0.52552[ -0.35446 0.3001616 'ﬂTB‘iB -3.33137] -18.15803361] 0.062502 13614 4.5313585 1727354 34.56455401
z3 0.0635653] 0.02¥131) 0.006615445[ 0.25337d| 0.24023] 12865603535 0.003563] 0.213802 0.635547| 2 7833863201 4.564 256713
zd 3.743254| 1.530267 0.4156773[ 16.03543| -46.6755) -243.3261455) -0.11453] -2.48267 4233555 171.7422 -63. 04255643
z1 0.988173]  125466| 0.02126394] 0.735676) -0.02521] -0.115061762( 0.000952 -0.06256| 0.037033) 014515385 1.960870033
Sta lteracion zZ2 -0.92552[ 117832 09001616 3111595 -3.33137] -15.47307872( 0.062802] -3.9532) 4.313585 1727354 27. 77530353
=3 0.063563] 0.051086]) 0.006615445[ 0.228662( 0.24023 109674342 0.003865] -0.62177|) 0.635547 2.7833532 3.565105701
=4 3.743254| 4.752774 0.4156773[ 14.4715d| -46.6755] -213.0541652) -0.1453] 7.213353[ 4253555 171.7422 -14.86765303

RS, = Ir.3 = zll

1
me ol R

R51= 0353351 IRI=
RS2- 324386  IRI=
RS3-= 4323377 IRl=
RS4= 323458 IRI=
RS5 = 1607233 IRI=

0.333351

1504605

2546136

2958232

2638051



FIGURA 3.53: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 572m a 583m.

Dt [Cota a
1 57200 3617.644
Z 572.50 3517643 -z.00
3 S73.00 3817643 0.00
4 573.50 36817643 0.00
5 574.00 3517643 0.00 wa= cotal 23 a=Tldu+1= 05
] 574.50 3817642 -2.00 yl= cotal 1
T 575.00 36817643 2.00 1" = 3" = [wa-y1 = -0.36363636
& 575.50 3517643 0.00 z2' = 4" = 0
3 STE.00 3817642 -2.00
10 576.50 3517641 -2.00
1 57T.00 3817640 -2.00 I - ”1 - 'l'i_l) { dx = slope input (&)
12 S77.50 3817633 -2.00
13 578.00 3517.640 2.00 and
14 578,50 3817.640 0.00 Z," = Z, from previcus position, j=1,4 (9)
15 573.00 3817640 0.00 3 4
15 573.50 3617633 -2.00
17 550.00 3517.633 0.00 =1 2" 3 4" y resultado
15 580.50 3817638 -2.00 zl 0.988173) -0.35934)  0.02128394 0] -0.02521 0.00367022) 0.00033:2 0] 0.037038|) -0.07407E34 -0.424245445
13 5§1.00 J817.637 -2.00 Tra Iteracion z2 -0.92552| 0.337642 0.3001616 0] -3.39137 1233225031) 0.062802 0] 4313385 -8.63977 -7.065302729
20 581.50 3617636 -2.00 z3 0.063563 -0.02322( 0.006615445 0] 0.24023| -0.087378036) 0.003863 0| 0.635847 -1.3316546 -1.50229564
21 S8z.00 3817637 2.00 zd 3.743294 -13612 0.4186773 0| -4E.6785 1697412 -0.11453 0| 4233555 -85.871 -70.25817754
22 552.50 35817633 4.00
23 583.00 3517640 2.00 z1 0955173 -0.41923] 0.02128394] -0.15045| -0.02521] 00378715837 0.000332[ -0.06972( 0.037035 0 -0.601525351
Zda lteracion z2 -0.92552] 0.333313 03001615 -6.36315| -3.39137[ S5.034538863|) 0.062302] -4.41233| 4.313385 0 -5. 2867258143
z3 0.063563[ -0.02703( 0.006615445[ -0.04676)  0.24023] -0.360336015] 0.009863 -0.69293| 0.695847 0 11277 7TSTa
z4 3.743234[ -1558808 0.4156773[ -2.95959) -46.6785 T01254028)  -0.11453] 8.046325] 4233555 0 73.62405556
z1 0938173 -0.59441)  0.02128394] -0.01252| -0.02521] 0.025430435( 0.000392[ 0.073055( 0.037035 0 -0.60544 7466
3ra lteracion z2 -0.92552] 0.558529 09001616 -4.75891] -3.39137[ 3.8247033158) 0.062802] 4.623714| 4.3135385 0 4. 24504283
z3 0.063563] -0.03542 0.006615445[ -0.03437) 0.24023] -0.2709332235] 0.005565] 0.¥26131) 0.635547 0 0.535174 7687
zd 3743294 23507 04186779 -2.2134d| -d46.6788] S2B4333785| -0.11453] -8.4318| 4293555 0 39. 74640133
=1 0.3535173] -0.53529) 0.02126334] 0.030415| -0.02521] -0.003623536| 0.000332[ 0.033441| 0.037035 0 -0.475054155
4ta Iteracion z2 -0.92852] 0.562168 0.900616] 3823925 -3.39137 1294647272 0.062802) 249614 4.313885 0 5.587585733
z3 0.063563] -0.03567| 0.006615445[ 0.025103) 0.24023] 0.031729933] 0.0095865] 0.392006| 0.635547 0 0.473172881
zd 3.74323d4[ -2 26637 0.4156773] 1778562) -46.6785] -17.81953553] -0.11455] -4.55196| 4253555 0 -22.85330213
z1 0955173 -0.4724] 0.02128394] 0118526] -0.02521] -0.011925362 0.000332 -0.022658( 0.037035| -0.07407534 -0.462163153
Gta lteracion z2 -0.52552] 0.4435551 09001695 S.02373| -3.39137[ -1604703541) 0.062302] -14356| 4.3135385 -5.63377 -6.206455087
z3 0.063563[ -0.03053 0.006615445[ 0D.036364)  0.24023] 0.113638522] 0.008863 -0.22545) 0635847 -1.3916546 =1.49701573
=4 3.743234]  -1.7835 0.4156773] 2.339399) -46.6788] -22.0687156458] -0.11453] 2617364 4293555 -85.6711 -104. 7305312

RSy = |23 = 2]

1
me ol R

RS1= 107305

RS2 = 0526243

RS3-= 0387135

RS54 = 0351227

RS5H = 1034853

IRl =

IRl =

IRl =

IRl =

IRl =

107805

0.80213

0.863832

065565

0.315515



FIGURA 3.54: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 583m a 594m.

Dist Cota ¥
1 S53.00 | 3817640
2 | 58350 | 3aTr.6H 200
3 | 56400 | satiedz 200
¢ | 58450 | 3817643 z.00
S | 58500 | 5817645 4.00 ya= ocotal 23 a=Tldu+l= 05
6 | 58550 | sali6db 200 yl=  catall 1
7 | 5800 | 38TT.E4S -z.00 2 = 23 = [ya-yM= -0.7Z727273
5 | 58650 | aati6dd —Z.00 2 = 4 = i
S5T.00 | sali6ds -Z.00
C5T.50 | 38TR.EH -4.00
S@g.00 3817 643 4.00 b AN {‘-\‘i - 'l'i_l) ! dx = slope input (8)
Se6.50 | 3017.696 B.00 RSy = |23 = 2]
£53.00 | 3817645 -2.00 and
583,50 3817 a4 -=.00 Zz," = 2, from previous posirien, j=1,4 (9)
530.00 [ 3&17.643 -2.00 : 4 TS . i: RS
SA050 | 3817641 -4.00 (n-1) =21
591.00 3517 640 -2.00 =T 2" =3 =4’ y resultado
53150 | ao17.639 -Z.00 z1 0.955173] -0viee7| 0.02125334 0| -0.07521] 0.016334044] 0.000332 0| 0.037035] 0.07407694]  -0E262E0071|RS1= 1736753 IRI= 1796753
53200 | 3817637 -4.00 ra lteracion | z2 -0.92852| 0675284 0.3001616 0| -3.3m37| 2 465450182] 0.062502 0| 4.319885] 8.639763995 1175150454
53250 | 3817635 ~4.00 z3 | 0063063 -0.04645 0.00B615445 0| 0.29023] -0.174756073] 0.003363 0| 0635847 13316346 117043252
53300 | sair6ad —Z.00 z4 | 3.743234] -27224|  D41BETTI o] —46E7E8 33.94824] -0 11953 0| 4253555] 8567109998 1170363443
53350 | 3817633 -2.00
534.00 | 3817632 —2.00 1 0.355773] -061885] 0.0-125334] 0250757 -0.02521] -0.023507309] 0.000332] 016137 0.037038] 0.07407634]  -0207329408|RS2= 307316  IRI= 2434334
2da Iteracion —Z2 -0.9z852[ 0.551492 0.300616] 10.60526) -3.39157[ 5.969572046| 0.062502[ 7.353584| 4.319555] £.633770002 23.21083203
z3 | 0.063863 -0.04] 0006615445 007734 024023 D2gtesSviva] 0.003563] 115483) 0.635847 13316346 2 865756356
z4 | 3745e34] -2.39428] 0 4156773] 4932656 -46.670a] -S4.bareelad| -0.1953] -13.4105| 4293555 85.&7110002 2041171343
1 0.955173[ -0.20488] 0.0-125334] 0.494018] -0.02521] -0.072244437] 0.000332] 0.020255] 0.037035] 0.07407634 0.371228026|RS3 = 210703 IRl= 2326853

z2 -0.92852 0132503 0.9001616] 20.6555) -3.33137[ -3.715333003) 0.062502 1.25185] d4.515585| 5.639763355 21265723458
z3 0.063863[ -0.01324) 0.00867154450 015355 0.24023] 0683613657 0.003863[ 0.201314| 0635547 13316346 2421336765
z4 3745234 -0.77E03 OBETTI[ 3717862 -46.67568] -133.7715541| -0.1453[ -233765| 42.93555) 8587103335 -41. 23634086

3ra lteracion

zl 0.358173[ 0.307547| 0.02128334[ 0453108 -0.02521) -0.061055355) 0.000332[ -0.04033 0.037035) 0.4815355 0.806774564| RS54 = 2311333 IRI= 2323194
z2 -0.92852 -0.26835 09001616 19.1655) -3.39137[ -8.2136581265) 0.062802( -2.59348| 4.3155885 1727354 2534663615
z3 0.063563[ 0.013576) 00066154450 O140834| 024023 0551366217 0.003553] -0.40723| 0635547 27833832 3 TETTSETT
z4 3743234 1165018 Q186773 8313121 -46.6788] -T3.0531745| -011453[ 4.723d68| 4233555 Tr.7de2 73.49663153

4ta lreracion

=1 | 0.956173] 0.7391233]  0.0z1z6504] 0539478] -0.02521] -D.0706e212e] 0.000992] D072932] 0.057050] 007407634 TA0G096EIT|RSS = 1680053  IRI= 2134532
Sea lteraci zZ | -Dozese| -0.0491]  OO00EE| ZZ.EBlZ| -5.39937] -I0.5TESN0 0.052802[ 4.61577| 9.313505] B.639TTO00Z] 2479558967
afteraclon ™8 | n.063e63| 0.05%523] 0.006615445] 0.6766| 0.240z4] 0.749408763] 0.009663] 0724674 0695647 1916996 306516007

z4 3745234 3013554 OEET7I] 06121 -46.67568] -145.5806876| -0.1453] -5.41721| 42.53555) G65.67110002 -54.434 70075




FIGURA 3.55: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 594m a 605m.

Dist Cota ¥ [IRI[1.3376 ]
1 594.00 FE1T.632
2 534.50 3817631 -2.00
3 595.00 3517.630 -2.00
4 595.50 3517.629 -2.00
5 596.00 3517.623 0.00 wa= cotal 23 a=Tldx+1= 05
-] 596.50 FE1T.E2E -2.00 yl=  catal 1
7 S97.00 3817629 2.00 zI" = 23 = (v = 0363636364
g 597.50 3517.630 2.00 2" = 4" = u]
3 595.00 3517630 0.00
pul 59650 FE1T.623 -2.00
il 533.00 3817.630 2.00 It - ”i = ¥y} / dx = slope input (8)
12 593.50 3517.632 4.00
13 600.00 3517651 -2.00 and
4 B00.50 3317 633 4.00 Z," = Z, from previous pesitien, j=1,4 (9)
15 E01.00 FE1T.E33 0.00 ] d
16 501.50 3817.634 2.00
17 B0z.00 3817.634 0.00 z1' z2' z3" 4" y resultado
15 60z.50 3517.635 z.00 =1 0.555173] 0.353336) 0.02125334 0] -0.02521] -0.005167022| 0.000332 0] 0.037035| -0.074075354 0.275031566
13 G03.00 FE1T.635 0.00 Ira lteracion zZ -0.326852| -0.33764 0.3001576 0] -3.33137| -1Z33225031| 0062502 0] 4.313335 -5.63577 =0 21063727
20 £03.50 3817636 2.00 z3 0063863 0.023223) 0.006615445 0] 024023 0.087378036| 0.003363 0] 0.635847 -1.3916546 -1.28109356
21 604.00 3517.636 0.00 =4 3.743294) 1361198 0.4156773 0] -46.6755 -16.97412|  -0.11453 0] 4233555 -85.8711 -101.4540222
22 604.50 3517.636 0.00
23 605.00 3517636 0.00 =1 0.955173] 0272826 0.02125334[ -0.21732| -0.02521] 0.032235485| 0.000532 -0.1007] 0.037038| -0.07407634 -0.056352165
2da lteracion z2 -0.92852[ -0.25636 0900616 -9.09122| -3.39137] 4.34d4E60354| 0.062802] -B.37337| 4.313885 -8.63977 -20. 11605411
z3 0.063563] 0.017632) 0.006615445) -0.06755| 024023 -0.307833459| 0.003863 -1.0003] 0.635547 -1.3316546 -2, 7a0345237
z4 3.743294] 1033452 0.4156779[ -4.27497| -46.6755] 53.73334548| -0.11453[ 11.62247| 42.93555 -85.8711 =17.63016002
=l 0955173 -0.08535| 0.02125334] -042815) -0.02521] 0065334383 0.000332] -0.01755| 0.037035| -0.07407ES4 -0.536333055
3ra Iteracion z2 -0.92852[ 0.080754 0900616 18907 -3.39137] 9.3274d5353| 0.062802] -171097| 4.313885 -5.63977 -18.45023075
z3 0.063563] -0.00555) 0.0066715445] -0.133068| 024023 -0.660880052) 0.003863] -0.17447| 0.635547 -1.3316546 -2 365675634
z4 3.743294] -0.3256 0.4156779] -5.42215) -46.6755] 1283530406 -0.11453[ 2.025367| 42.93555 -85.8711 35. 73016054
=l 0.958173) -0.53005( 0.02125394[ -0.39263| -0.02521[ 0059637128 0.000332[ 0.035515| 0.037038 1] -0.827596244
dta teracion z2 -0.32852( 0.438055 0.9001616] -16.6082| -3.39137] B.0228893685) 0.062802] = 247652 4.313555 1] -5.839562843
z3 0.063563] -0.03426) 0.0066715445] -012206| 024023 -0.56844 7357 0.003863] 0.352357| 0.635547 1] -0.3T773765
zd 53.743254] -2.0073 0.4156773] -7.7247| -46.6755 04271136  -0.11453[ -4.03557| 42.53555 1] 36.5956354 7
=1 0.955173 081781 0.02125394 -0.12423| -0.02521 0.00937216] 0.000332 0.095853| 0.037035) -0.07407694 -0.910948254
Gta lteracion z2 -0.32852[ 0.768436 0.9001616] -5.25655| -3.39137] 1260822021 0.062802] 6066367 4.313555 -8.63377 -5.800634445
z3 0.063563 -0.052685) 0.006615445) -0.055865| 024023 -0.089333363) 0.003863] 0.352692| 0.635547 -1.3316546 -0.613520333
zd 3. 743254 -5.09754 OHEETTI] -2.4443| -46.67353] 1735336436 -0.1453[ -T10626) 4233555 -55.8711 -85 12259275

RSy = l2q - 2]

1
me ol R

R51= 1557185 IRI=
R52 - ZGG63366 IRI=
RS3- 182328 IRI=
RS54 = 0455522 IRI=
RS5 = 023128 IRI=

1557185

210276

201661

1626413

13559356



FIGURA 3.56: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 605m a 616m.

Dist Cota ¥
1 605.00 3517636
2 505.50 3517.636 0.00
3 B0E.00 3817636 0.00
4 G06.50 3517637 2.00
5 G07.00 3517637 0.00 ya= cotal 23 a=Tldx+1= 05
5 B07.50 3817638 .00 yl= coal 1
I 605.00 3517.640 4.00 zZI' = z3 = lwa-wliM = -115151575
g 608.50 3517642 4.00 z2' = 4" = 0
3 G03.00 F517.64 -2.00
0 503.50 3817.640 -2.00
il 510.00 3517638 -4.00 it= {‘-\‘1 = ¥y_y) / dx = slope input (8)
12 510.50 3517637 -z.00
13 £11.00 3817637 0.00 and
4 61.50 3617.636 -2.00 Z2," = 2, from previous positlen, j=1,& (49)
15 512.00 3517.634 -4.00 b 4
L] E12.50 FE1T.E3E -2.00
17 613.00 3817632 -2.00 =1 z2 z3 z4" y resultado
15 513.50 3517.631 -2.00 z1 0.985173] -116784]) 0.02125334 0] -0.02521 0.023732521) 0.000352 0] 0.037035 0 -1.13504 7643
13 514.00 3517.630 -z.00 1ra Iteracion z2 -0.32352] 1037357 0. 3001616 0] -333137| 4.007351545| 0.062502 0] 4.313585 1} 5.105315656
20 £14.50 3817628 -4.00 z3 0.063563 -0.07S47( 0.006E15445 0] 0.24023| -0.253375618) 0.003863 0] 0.635547 0 -0.35945338
21 515.00 3517626 -4.00 =4 3.743294| -4.423583 0.4186773 0] -46.6755 5516583 -0.11453 0] 4233555 0 50.74133703
22 515.50 3517623 -6.00
23 E16.00 3817623 0.00 zl 0.988173] 112453  0.02128394[ 0103661 -0.02521] 0.009061572| 0.000352 0.050352) 0.037035 0 -0.956512624
2da lteracion z2 -0.92852[ 1056635 0.9001676] 4.595612 -3.39137 1.21903305] 0062502 3.186652) 4.313585 0 1005802544
3 0.0635635] -0.07265| 0.006615445) 0.053377d| 0.24029 -0.086372303| 0.003563] 0.500452( 0.635547 0 0.375173633
=4 3.7d323d| -4.26005 04186773 213vdad) -d46.6756] 16.¥7886522) -0.1453] -561123| 4233555 1] 8. 5450551
z1 0.955173] -03452] 0.02125334[ 0.214074) -0.02521] -0.0094578Y| 0.000352 0D.0087F7) 0.037035) 007407654 -0.65772301
3ra Iteracion z2 -0.32352[ 0.655137 0.9001616]° 9.0536851| -3.33157] -12¥23524532| 0.062502[ 0.5554585| 4.319555| 5.633763335 17.86453057
z3 0.063563] -0.06703| 0006615445 0.066538( 0240291 0.090150337| 0.003363] 0.087236( 0.635547 13916546 1574533332
=4 3.743294] -3.58051 0486779 4.211074| -46.6756] -17.51266304| -0.11453] -1.01235| 42.93555| 85.87109335 67.97601453
zl 0955173 -0.64385| 002128554 0580235 -0.02521] -0.033652893| 0.000352 0.06V454) 0037055 1] -0.241353765
4ra Iteracion z2 -0.32852[ 0610712 0.9001676] 16.08123( -3.39137] -5.339523532 0.062502 4.263007( 4.313555 0 1562115435
3 0.063563 -0.042| 0006615445 01181584 0.24023] 0378343385 0003863 0.670426| 0.635547 0 1124343151
zd 3.74323d[ -2.46207 0.4186779] 7.4T9655| -d46.6758) -T3.4973757d| -0.11455] -7.784596| 4253555 0 -TE.264 7711
z1 0.955173] -0.23303] 0.02125334[ 0.33248) -0.02521] -0.028353192] 0.000332 -0.07568) 0.037035) 007407654 0.063427203
Sta lteracion z2 -0.32552[ 0.224658 0.9001616] 14.06153| -3.33137] -3.515117675| 0.062502[ -4.75356| 4.319555| 5.633770002 14. 32134556
z3 0.063863] -0.01545| 0006615445 0103341 024023 0270313582 0.003863) -0.75218| 0.635547 13916546 0.997722273
=4 3.743294]  -0.9057 0486779 6.540245| -46.6758] -525N3013| -0.11453[ 6734231 42.93555| 858710002 47. 72856103

RS, = Izj—z

1
me o R

R51= 0.773554

R52= 1331686

R53 = 2232262

RS54 = 1366303

RS5 = 0334235

IRl =

IRl =

IRl =

IRl =

IRl =

1

0.778534

105514

1447514

1427361

13268748



FIGURA 3.57: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 616m a 627m.

Dist Cota ¥ [IRI_ [2.2342Z]
1 G16.00 F51T.623
2 516.50 F51T.622 -z2.00
3 517.00 F51T.622 0.00
4 517.50 3517.621 -z.00
5 515.00 F51T.622 .00 ya= cotal 23 a=Tldx+1= 05
5 515.50 F517.624 4.00 yl= coral 1
7 513.00 F517.627 6.00 zI' = £3° = [(wa-yli = 2636363636
g 513.50 F517.630 6.00 z2" = ' = 0
3 Gz20.00 F517.632 4.00
10 620.50 F517.634 4.00
1 G21.00 F517.636 4.00 e {‘J‘i = ¥,_)) / dx = slope input (8)
12 621.50 F517.637 .00
13 Gzz.00 F517.638 .00 and
4 622,50 3817.633 .00 Z," = Z, from previous position, §=1,4 (9)
15 623.00 F517.640 2.00 : 4
16 623.50 3517.641 2.00
17 624.00 3817642 2.00 zT z2" z3 zd" y resultado
15 624.50 3517, 644 4.00 =1 0955173 2605183] 0.02125354 0f -0.02521) -0.066460305| 0.000352 0| 0.037035| -0.07407634 2.464644 725
13 625.00 F517.647 6.00 Ira Iteracion z2 -0.92852| 244731 0.3001616 0f -5.39137) -8940851303| 0.062502 0] 4.313555 -8.63377 -20.02855773
20 625.50 3517.651 g.00 z3 0.063563) 00168367 0.006615445 0f 0.24023) 0.633430764| 0.003563 0| 0.635547 -1.3316346 -0.559583706
21 626.00 3517.651 0.00 z4 3.743254| 9.868684 0.4156773 0f -46.6755 -123.06237  -0.11453 0] 4293555 -85.8711 =139, 064 7555
22 626.50 F517.652 2.00
23 G27.00 F517.652 0.00 =1 0955173 2435435  0.02125354[ -0.42629) -0.02521] 0.014569385) 0.000332[ -0.19754) 0.037035 0 1626542125
2da lteracion z2 -0.92852[ -2.26846 09001616 -15.0289| -3.39137[  2.000355121) 0.062502[ -12.5016) 4.313555 0 -30.5156465
z3 0.063563 01574 0.006615445) -0.1325]  0.24023 -0.141731711) 0.003563] -1.96331) 0.635547 0 -2.08014H1565
=4 3.743254 9.22589 0.4156773[ -5.38551| -46.6755[ =27.532903556) -0.1453[ 2273791 42.33555 0 51171133639
=1 0955173 1804339 0.02125334[ -0.65594) -0.02521[ 0.052435354) 0.000332[ 0.05077S| 0.037035] -0.07407534 1175136554
3ra lteracion z2 -0.92852[ -1.69537 09000616 -27. 7418 -3.39137]  7.054527631) 0.062502] 3.213636] 4.313555 -5.63977 —27.60934165
z3 0.063563] 0.116643| 0.006675445) -0.20388] 0.24023] -0.4359536385| 0.0035363 0.504685|) 0.635547 -1.3316346 -1.4 74076005
=4 3.743294| 6.837284 0.4186773[ 12,9031 -46.6755[ 97.03557465| -0.1453[ -5.66033| 42.33555 -55.58711 -0.635713423
=1 0988173 1164203  0.02125394 -0.59183) -0.02521[ 0.0371604359) 0.000932[ -0.00089) 0.037033| 0.07407534 065285435
dua lteracion z2 -0.92852 -1.09332 090016716 -25.0329|  -3.39137 499913566 0.062802] -0.04355( 4319585 8633763338 -12.53179513
z3 0.063563 0.07524| 0.006675445) 018397 0.24023) -0.354205133) 0.009363[ -0.00689) 0.635347 13916946 0.92186677
=t 3743294 4.410113 0.4186773[ -11.6432) -46.6755[ 68.80814314| -0.1453[ 0.08002) 42.93555| 8587103335 147.5262132
=1 0988773 D.ET47VE|  0.02128394) -0.26673| -0.02521 -0.023239625| 0.0003321 0146393 0.037035 0.14515358 0.679353007
Sia lteracion z2 -0.92852 -0.63404 09006716 -11.2806| -3.39137[ -3.126390384| 0.052502[ 9.264893| 4.313385 17.27354 1.5033606
z3 0.063563) 0.043603| 0.005675445] -0.0829| 0.24023] 0.221514997| 0.009363[ 1.455004) 0.635347 27833892 4420613332
=4 3.743294] 2556125 0.4186773[ -5.24673) -46.6755] -43.03166222| -0.0M453[ -16.8355| 42.93555 T vz 109244217

RSy = |24 - 2)|

1
me o R

R51= 5054432 IRI=
R52 - 3306634 IRI=
R53- 2652213 IRI=
RS4 = 0233012 IRI=
RS5= 374235 IRI=

3.054482

3.480583

3.204453

2463035

2718723



FIGURA 3.58: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 627m a 638m.

Dist Cota ¥ m
1 627.00 3517.652
2 B27.50 3817.653 Z.00
3 628.00 3517.653 0.00
4 B28.50 3817.652 -2.00
5 623.00 3517651 -2.00 ya= caotall 23 a=Tldx+1= 05
G 623.50 3517.643 -4.00 yl= cotal 1
T 530.00 3517.647 -4.00 I = zF = [lwayiM = -0.51818152
|5 630.50 3517.645 -4.00 2" = 4" = 0
3 £31.00 3517643 -4.00
10 531.50 3517641 -4.00
1 E32.00 3817.640 -2.00 It = {‘1'1 = 'l'l‘l) !/ dx = slope input (8y
12 632.50 3517.638 -4.00
13 633.00 3517.635 0.00 and
14 £33.50 317637 -2.08 Z,' = Z, from previous position, j=1,4 (9
15 634.00 3517.638 200 1 4
& 634.50 3817633 200
17 635.00 3517.633 0.00 =T z2 z3 =1 v resultado
15 535.50 3517.640 200 =1 0.555173] -0.8085) 002125334 0] -0.02521 0.020625793| 0.000332 0] 0.037035] 0.07407654 -0. 713502137
13 536.00 3517.640 0.00 Tra Iteracion zZ2 -0.92852) 0.753635 030071676 0] -3.39137| 2774756455| 0.062502 0] 4.313585| B.639763335 12122136
20 636.50 3517641 200 z3 0.063563] -0.05225| 0.006615445 0] 024023 -0.196600552| 0.003563 0| 0.635847 1.3916346 114284226
21 E37.00 3517642 Z.00 =z 3743234 50627 0.4186773 0] -46.6788 3813077 01453 0] 4293555 8587103335 1210001743
22 637.50 3517.642 0.00
23 635.00 3517.643 200 =1 0.555173] -0.F0536) 002125354 0.253115| -0.02521] -0.025510=65| 0.000332] 012007 0.037035 1] -0.354384242
2da lteracion zZ2 -0.92852] 0.BB277T 03001676 10.9587F|) -3.39137] -3.875733581| 0.062502] 7.533013] 4.313585 1] 15.344 75655
z3 0.063563] -0.04559| 0.006615445] 0.080535( 0.24023] 0.274613103] 0.005565] 1193356 0.635547 1] 1.502951271
=z 3743234 -267197 0.1SET7] 5097077 -d6.6755] -53.34653956) -0.1453] -13.8576( 4293555 1] -Bd. FT833073
=1 0.958173] -0.35073| 0.02125394| 0.326537| -0.02521] -0.03¥358365| 0.000932[ -0.06428| 0.037038| -0.07407E34 -0.200435425
3ra Iteracion zZ2 -0.92852] 0.323609 03001676 13.81276) -3.39137| -5.09¥0623458| 0.062502] -4.06823| 4.313885 -5.63977 -3.662691353
z3 0.063563] -0.02267| 0.005615445] 0101512 0.24023 0.36114356( 0.003563] -0.63553| 0.635547 -1.3916946 -1.590603554
=i 3.743294] 1325881 04186779 642451 -46.6755] -TO.1S600687] -0.11455] T.41852( 4233555 -85.8711 -143.5125664
=l 0.983173] -0.19806)  0.02128354[ -0.077F36| -0.02521 0.040033018| 0.0008521 -0.4241| 0.037038| -0.07407E634 -0.45241016
dta Iteracion zZ -0.92852] 0.186107 03001696 -3.23701 -3.39137] 5.394323554| 0.062502] -9.01283| 4.313585 -5.63977 -15.36916366
z3 0.063563] -0.0125| 0.006615445) -0.02423( 0.24023[ -0.352205432| 0.005565] -141542( 0.635547 -1.3916946 -3.226349604
=4 3.743294] -0.75029 0.4186779] -153343 -46.6755 T4.2475129)  -0.1453] 16.43573) 42.93555 -85.871 2.525429255
=l 0.9837173] -0.4d706| 002128394 -0.32712] -0.02521 0.0873340d47| 0.000952 1 0.002503| 0.037038] -0.14815388 -0.8354 86383
Sta Iteracion zZ -0.92852]  0.42007 03001696 -15.8347F) -3.39137] 1034174203 0.062502] 0.15873| 4.313885 =17.27954 -19.59368727
z3 0.063863] -0.02583| 0.006615445] -01016F| 0.24023[ -0.775258256| 0.003563 0.024337| 0.635847F| -2.7833832 -3.66427E7Vdd
=4 3.743294]  -16935 0.4186779] -6.43474| -46.6755] 1OOE022247] -0.11455] -0.28957( 4233555 -1 vde2 -29.557 75563

RSy = |25 - 2]

1
me o R

RS51= 1856644 IRI= 1656644
RS52- 1857336 IRl= 185723
RS3= 1330165 IRAl= 1701553
RS54 = 2773333 |IRAl= 1363672
RS5= 282573 |IRAl= 2.190835



FIGURA 3.59: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 638m a 649m.

Dist Cota v m
1 E35.00 V.64
2 E35.50 17645 4.00
] 533.00 FH17.64d -2.00
4 E33.50 FE17.644 0.00
5 E40.00 FE17.643 -2.00 ya= ocotall 23 a=1ldx+1= 05
| E40.50 3517641 -4.00 wl=  ocotal 1
T E41.00 FE17.635 -E.00 zZI' = 3 = [wa-yN1= -0.63636364
| Ed1.50 V636 -4.00 zZ = 4" = 1]
Ed2.00 17633 -E.00
Bd2.50 FE1T.ER -4.00
E43.00 FE17.630 -2.00 It - (\‘1 =¥y y) / dx = slope input (8)
Bd3.50 | 3ali6es | 400 RSy = |z, - 2]
Ed4.00 FIE17.629 2.00 and
Bdd.50 3317623 0.00 Z," =z, from previous pesitien, j=1,& (9)
B45.00 | 3&17.629 0.00 3 L i ij
B4550 | 3517.623 0.00 (n-1) To2 4
B4 .00 517623 0.00 F4) z2 z3 zd’ Y resultado
Ed6.50 FE17.630 2.00 z1 0.958173| -0.62584 002125334 0] -0.02521 00160422585 0.000332 0| 0.037038 0.14515588 -0.464641005|RS51= 3.054473  IRI= 3.054475
Ed7.00 FH17.630 0.00 1ra lkeracion z2 -0.52852| 0.530574 0. 3001676 0] -3.33157 2. 1581453305| 0.062502 0| 4.313535 17.27354 2002555773
E47.50 FE17.630 0.00 z3 0.063863| -0.04064( 0.006615445 0] 024023 -0.152911564| 0.003563 0| 0.635547 2.78338932 258383738
Ed5.00 17632 4.00 =4 3743234 -2.3821 0.4186773 0] -46.E6758 29.70471 -0.11453 0| 4233555 1717422 133.0645135
E45.50 17634 4.00
E43.00 17636 4.00 z1 0.958173[ -0.45315 0.02125334 [ 0426257 -0.02521] -0.065285013| 0.000332] 0137535 0.057035| -0.07407634 0.02551141(RS2 - 1271442 IRl = 216236
2da Iteracion z2 -0.52852] 0431427 0.300676] 15.02534) -35.39137[ -5. 783054205 0.052502 12.5016| 4.31353% -5.63377 13.53310371
z3 0.063863) -0.02967| 0.0065615445] 0.132435| 0.24023[ 0622310355 0.005363] 1363313 0635847 -1.3316346 1236753273
zd 37432934 -1.73923 04186773 8.3585514| -46.6v35] -120.8305V58) -0.11453[ -22 7973 4293555 -85.58711 -222.9133633
=1 0.958173[ 0.025012 0.02125334 [ 0.2558165| -0.02521[ -0.032630255| 0.000332 -0.2212| 0.037033 0 0.055286646|RS53 - 155503 IRI= 2060317
3ra lteracion z2 -0.92852] -0.0235 0.900616] 12.18738] -3.39137] -4.337765863| 0.062502] -13.3395| 4.313585 1] -6.233221552
z3 0.065863) O0.001616| 0.0065615445] 0.083567| 0.24023 0.311596327| 0.003563] -2.13852| 0.635347 0 -1 735743245
zd 3743234 0094745 04186773 5.66552d| -46.6753] -B0.553032554| -0.11453[ 2552915 4233555 1] -29.2384 753
zl 03557173 0058585 002125334 -0.13267] -0.02521] 0.045283445| 0.000332] -0.02301 0037035 -0.07407534 -0.131303555| RS54 - 2017103 IRl = 2043515
#ta lteracion z2 -0.592852] -0.05505 0.900M616] -5.61091] -3.39137[ 6.030027367| 0.062502] -153625 4.313385 -5.63377 -10.05132258
z3 0.063863) 0.003756| 0.006615445] -0.04124| 0.24023[ -0.4314535426( 0.003363] -0.25537| 0.635347 -1.3316346 -2.143012076
=4 3743234 0221927 04186773 -2 60971 -46.6788] §3.82313358| -0.11453[ 3534854 4233555 -85.58711 -1.0587151512
z1 0.358173] -0.13034 002125334 -0.21394] -0.02521 0.054175112| 0.000332] -0.00008] 0.037035] -0.14815388 -0.433345405|RS5 - 2.946073  IRI= 2228826
Gta lteracion z2 -0.92852] 0122474 0900616 -9.04535] -3.39137[ 7V.288092336| 0.062502] -006827 4.313385 -17.27354 -158.3856023
z3 0083563 -0.00542( 0.006615445] -0.066%) 024023 -0.516585252| 0.003363) -0.010V2[ 0635547 -2.7833552 -3..385415401

z4 3.743234 -0.43375 0186773 -4.20852| -46.6785] 100.3133694) -0.1453[ 0124506| 4233555 -1 P42z -76.0065354 7




FIGURA 3.60: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 649m a 660m.

Dist Cota Y [IRT_[Z.0067

1 643,00 3817636

Z 643,50 3B17.637 200

3 650,00 381T.633 4.00

4 650,50 381764 4.00

] 651.00 3817642 200 wa= cotal 23 a=Tldx+1= 05
-] 65150 3517643 200 yl=  cotal 1

T 652,00 3817644 200 I = zF = [wa-yDiT1 = 1030303031

5] 65250 3617646 4.00 22" = 4 = i}

653.00 381T.646 0.00

653.50 3817646 0.0o

E5d.00 3817.647 2.00 It = ”1 = "Il-l) { dx = slope input (8)

654.50 3817648 .00 Rs; = |33 - zll

655.00 3517.650 4.00 and
65550 3817.852 4.00 Z,' = I, from previous pesitien, j=1,4 (9)
656.00 3517.652 0.00 3 4 1R = —— £ s
E5650 | 3817.651 -2.00 (n-1) o271
ES7.00 3517.650 -2.00 F4) zZ' z3 z4" y' resultado
657.50 3517.643 -2.00 =1 0.955173] 1078007 0.02128394 0] -0.02521 -0.027501065) 0.000332 0| 0.037035) 0.07407654 11245682456/ RS1= 0533315 IRI= 0.535315
655.00 3517.643 0.00 1ra Iteracion zZ -0.92852| -101233 0.3001615 0] -3.35137| -3.63967527¥3| 0.062502 0] 4.513585| 5.633763335 3.92716515
B58.50 3817643 0.00 z3 0.063863| 0.089663| 0.006615445 0] 024023 0.262134103) 0.003563 0] 0.635847 1.3916546 172343772
653.00 3517.650 2.00 =4 3.743234| 4.083533 0. 4186773 0] -46.6755 -50.92236 -0.11453 0] 42.93555) 85.87103355 39.03233543
653.50 3517.651 2.00
EE0.00 3817.648 -6.00 =l 0958173 1IN282)  0.02128394) 0.083556| -0.02521 -0.043448188| 0.000332] 0.038732) 0.037035) 0.14815388 1338305414 | RS2 = 2341385 IRI= 147045
Zda lteracion zZ -0.92852] -1.04413 0.9001616] 3.535086 -3.39137[ -5.845016735) 0.062802] 2451296) 4313885 1727954 1637671217
z3 0063563 0.07152) 0006615445 0.02535] 0.24023 0.414135575| 0.003563] 0.55d43635( 0.635547 2. 7335592 3650230653
=4 3.743234[ 4.203643 04186773 1644213 -46.6755] -80.45085706) -0.114535] -4.47015) 42.93555 171742 J2.67502233
=l 0.958173] 1322477  0.021283094) 03485610 -0.02521 -0.092777588|) 0.000332] 0.091963) 0.037035] 0.14815388 181837708 RS3 = 235716 IRI= 1966027
3ra lteracion zZ2 -0.92852] -124264 0900616 474163 -3.391537] -12.45122365|) 0.062802] 5.820146) 4313885 1727954 2411751196
z3 0.063563] 0.085463| 0.006615445] 0.106533] 0.24023 0.58433557| 0.003363] 0.914024| 0.635847|) 2783359201 4. 775556645
=z 37432594 5.009671 0. 8677 B.856567T| -46.6785 -IFLTEI6E2]  -0.11453] -10.6136) 42393555 17172 1.20:3155311
=1 0.5955173] 1796871 0.02125334] 0513516 -0.02521] -0.120358458|) 0.000332] 0.001134) 0.037035] 0.07407654 2265065634 RS4 - 0561555 IRI= 1614341
4ta Iteracion z2 -0.92852] -1.68833 0.900616] 2170966 -3.39137[ 1619567477 0.062802] 0.0VSSE| 4.319885) S.639763335 1254092163
z3 0.063863] 0.116127| 0.006615445] 0.199545] 0.24023 1147516536| 0.009563] 0.01866| 0.635847 1.3916546 2.826753139
zd 3.743234  G.606T2 04156773 10.097d7| -46.6756[ -222.3173365( -0.11453] -0.13773| 4253555 §5.67I03335 =120, 2735336
=1 0.985173] 2.238273) 0.02128394] 026692 -0.02521] -0.071260436| 0.000332] -0.11336) 0.037035] 0.07407654 2.386653326|RS5 = 127633 IRI= 1547231
Sta lteracion zZ -0.92852 -2.10315 0.900616] 1125886 -3.39137 -8.586562967) 0.062802) -7.55378| 4.319885| 8.6397 0002 0.685132088
=3 0.063863] 0.144655| 0.006615445] 0.082964] 024023 0679239351 0.003563] -118628| 0.635847 1.3916346 1112270266
zd 3.743234[ 5.475515 0. 4156779] 5.250607 -46.6755] -13134952532) -0.1453] 153.77507| 42.33555| &5.57110002 -16.57353713




FIGURA 3.61: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 660m a 671m.

Dist Cota ¥ [IRI__[1.5783 |
1 G60.00 3517. 648
z G60.50 3517.646 -4.00
3 G61.00 FE1T.645 -2.00
4 56150 3817.644 -2.00
5 662.00 3517.643 -2.00 ya= caotal 23 a=Tdz+1= 05
5 662.50 3E17.641 -4.00 yl= coal 1
T G53.00 FE17.633 -4.00 =z = 3" = [ua-liM = -Z.H1315152
g 563.50 3817638 -2.00 z2" = 4" = 0
3 66400 3517.635 -6.00
10 G64.50 3E17.651 -5.00
! B65.00 3G17.631 0.00 It - {Yi - 'l'l_l) ! dx = slope input (8)
12 565,50 3817.630 -2.00
13 G66.00 3517.628 -4.00 and
4 B850 3317 6825 -6.00 Z,' = Z, from previcus position, j=1,4 (9)
13 GET.00 FE1T.625 0.00 : :
16 B67.50 3817.624 -2.00
17 E6S.00 3817.623 -2.00 zT z2" z3 =4’ w resultado
15 665.50 3E17.621 -4.00 z1 09355173 -2.78485| 0.02125334 0] -0.02521] 0.071044413| 0.000332 0] 0.057035] -0.14515358 -2.661353737
13 G53.00 FE1T.620 -2.00 Ira lteracion zZ -0.92852) 2616727 0. 3001576 0] -3.33137| 9557434455 0.062502 0] 4.313385 -17.27354 -5 105518636
20 663.50 3517613 -2.00 z3 0.063563] -0.17958 0.006615445 0] 029023 -0.BFF7I782| 0.003363 0] 0.695847| -27833832 —3.64054 726
21 670.00 3517.613 0.00 =4 3.743234| -10.5433 0.4156773 0] -46.6755 13154943 -0.11453 0] 4293555 -1 vd22 -50.74205303
22 670.50 3517.618 -2.00
23 571.00 FE17.617 -2.00 =1 0956173 282810 002128554 -00866] -0.02521] 0.05177S664) 0.000332 -0.05035 0037033 -0.07407534 -2 9634 25265
2da Iteracion zZ -0.92852] 2657375 0,906 -4.59561] -3.39137] 12 34643312) 0.062802] -3.18663) d4.313385 -8.63977 -1.4152525873
=3 0.063563] -D.15277| 0006615445 -0.053377| 0.24023] -0.5747E5645( 0.003565] -0.50045| 0.695847 -1.3916546 -2.953480314
=4 3.743234[ -10.7132 0.4186773] -213748| -46.6758] 169.9364867) -0.11453] 5.811233] 4293555 -85.871 T7.02535436
zl 0983173 -2.9343) 002128394 -0.03013) -0.02521)  0.075211435) 0.000332[ 0.076434| 0.037035| -0.07407534 -2.886922283
3ra lteracion zZ -0.92552] 2757153 0.901676] -1.2TE66] -3.33137 10.11805465| 0.062502] 453736 4.3135585 -8.63377 T.TI617T224
E=] 0.063563] -0.15964| 0006615445 -0.00335 0.24023) -0.7165833435( 0.003565[ 0.759655] 0.695847 -1.3916546 -1.547330952
zd 3.743254 =11.1154 0.4156773] -0.59579| -46.6758] 133.2653354| -0.11453] -5.82141) 4233555 -55.871 32.663566653
z1 0958173 -2.85278) 002125334 0.65333) -0.02521] 0.033022271) 0.000332] 0.03261| 0.037035| -0.07407534 -2.669287323
Sta Iteracion zZ -0.92552] 2.680554 0.9001616] 7.O0N7813] -3.33137] 5.249605045| 0.062802] 2063833 4.313355 -8.63377 85.5372101104
z3 0.063563] -0.15437| 0006615445 0.051575( 0.24025 -0.371951703| 0.005565] 0.52412d| 0.695547 -1.3916546 -1.572315566
=4 37432594 -10.8066 0.186773] 3.264087) -d6.6758] 7228060577 053] -3.76371 4293555 -85.871 -24. 9217207
z1 0955173 -2.65748) 0.02125334] 0178131 -0.02521]  0.033636331) 0.000332] -0.02473| 0.0537035] -0.14515358 -2.61253674
Sta Iteraion zZ -0.92552] 2.437047 0.9001616] 7.53624d| -3.33137] 5.332302267| 0.062802] -156513] 4.313355 =17.27354 -3.473072616
z3 0.063563] -07175 0006615445 0.055385( 024023 -0.377811078| 0.003563[ -0.24573| 0.695847| -2 77633532 -3.523356754
=z 3.743234[ -10.0665 04156773 3.505214) -46.6758] 73.39385093) -0.1453] 2854163] 4293555 -1 rd22 -102.0557651
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FIGURA 3.62: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 671m a 682m.

Dist Cota ¥ IR [ 1.7918 |
1 671.00 FE17.617
2 571.50 F517.615 -4.00
3 E72.00 SETT.E1S 0.00
4 67250 3517614 -2.00
5 673.00 F517.613 -z.00 ya= cotal 23 a=1lMdx+1= 05
5] 57350 3517612 -2.00 wl= ocotal 1
I 674.00 3517612 0.00 ' = 3 = (ya-yTW1= 0.030303031
g E74.50 381761 -2.00 z2' = z4" = 0
3 675.00 3517612 2.00
1o 675.50 F517.614 4.00
il E76.00 SETT.E1S .00 It e ‘55'1 - ¥y_)) f dx = slope input (8)
12 676.50 3517616 2.00
13 677.00 F517.616 0.00 and
14 E77.50 SEILETS -2.00 Z2," =2, from previous position, j=1,4 ()
5 675.00 3517616 2.00 L 4
6 675.50 FE1T.61T 2.00
17 673.00 3817 617 0.00 zT z2" z3 z4’ y resultado
15 67350 3517615 2.00 z1 0.955173) 0.083834| 0.02128354 0] -0.02521) -0.002231755| 0.000332 0] 0.037035] -0.1451555885 -0.060611754
) E50.00 SETT.ETT -2.00 Ira Iteracion z2 -0.92852| -0.08441 0. 3001676 0] -3.39137) -0.30830627¥3| 0.062802 0] 4.31338% -17. 27354 -1T.ET225682
20 650.50 FE17.617 0.00 z3 0.063563| 0.005806( 0.006615445 0] 0.24023] 0.021544503| 0.003563 0] 0.695547| -2.7833832 -2 755735894
= 551.00 F517.616 -z.00 z4 3.743234| 0.340233 0.4156773 0| -d6.6755) -4.243530001] -0.11453 0] 4233555 =742z -175.6454305
22 551.50 SE1T.E16 0.00
23 6g2.00 3517615 4.00 z1 0.955173] -0.05989] 002128354 -0.37614| -0.02521] 0.06347027F) 0.000932] -0.1743] 0.037035 0 -0.540855716
2da teracion z2 -0.92352[ 0.056273 03001696 -15.3073| -5.351537] 9. 345727613| 0.062502] -11.0305| 4.313555 0 -17.53670674
z3 0.063563[ -0.00357( 0.006615445] -0.11691) 0.24023] -0B62175408 0.003563[ -173233| 0.695547 0 -2.51529073
z4 3.743234[ -0.22653 0.4156779] -7.396898) -46.6755] 128.6346695| -0.1M453[ 2011581 4293555 0 141.124603
z1 0.955173] -0.53446| 002128394 -0.37325( -0.02521] 0.063408745) 0.000352] 0.14004] 0.03¥035| -0.07407534 -0. 775336354
3ra Iteracion z2 -0.32552] 0.502133 03001696 -15.7859| -35.351537 8.53027321) 0.062502] 6862561 4.313585 -5.63377 -6.530306475
z3 0.063563[ -0.03454| 0.006615445] 01601  0.24023] -D.E04398218 0.003363[ 1.391867| 0.695547 -1.3916546 -0. 754 773887
z4 3.743234[ -2.02458 0.4186779] -7.34223| -46.6755 Ne405312)  -0.1453] -16.1625]) 42.93555 -85.671 6.010607 726
z1 0988173 -0.76913)  0.02128394] -0.13833( -0.02521 0.01902748] 0.000992] 0.005964) 0.037035| -0.07407534 -0.957207045
4ta lteracion z2 -0.92552[ 0.722635 03001696 -5.87833] -5.391537 2559737 1| 0.062502[ 0.377476| 4.313585 -8.63377 -10.8551634 7
z3 0.063563] -0.04371| 0.006615445] -0.0432) 0.24023] -0.181365757| 0.003563[ 0.055251| 0.635547 -1.3316546 -1.E606E5TETY
z4 3.743234[ -2.91354 0486779 -2.7341| -46.6755] 3523224202 -0.1M53[ -0.68837| 4293555 -85.6711 -56.97486261
z1 09883173 034589 0.02128354] -0.231M| -0.02521] 0.040503488) 0000952 -0.05654] 0.037035| -0.07407E34 -1.267101471
Sta lteracion z2 -0.32552[ 0.885782 03001676 -9.¥7d13| -3.391537] 5448870781 0.062502] -3.57812| 4.31358585 -8.63977 -15.65435553
z3 0.063563] -0.061153| 0.006615445] -0.07183) 0.24023] -0.386070333| 0.003563] -0.56132| 0.635547 -1.3316546 -2 472651535
zd 37432594 -3.583N1 08677 454608 -d6.6785] 74.53530035( -0.1M53[ B.525052| 4233555 -85.8711 -12. 47693555
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FIGURA 3.63: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 682m a 693m.

Dist Cota ¥ [IRI__ 25188 ]
1 652.00 3517.615
z 652.50 3517.613 z.00
3 653.00 3517.620 2.00
4 683.50 3517.621 2.00
S E54.00 3517.622 2.00 ya= cotal 23 a=1lld=+1= 05
5] 654.50 3517.623 2.00 wl= ocotal 1
7 685.00 3517.625 4.00 =" = z3° = [yayTM = 0713151515
g 685.50 3817628 6.00 2 = z4° = 0
3 686.00 3517.628 0.00
10 656.50 3517.623 z.00
il 687.00 3817625 -5.00 ¥ Y =¥, )/ dx = slope input (8)
12 657.50 3517.622 -6.00
13 655.00 3517.622 0.00 and
4 £88.50 3517621 -2.00 Z2," =2, from previous position, j=1,4 (%)
15 653.00 3517.621 0.00 b 1
15 653.50 3517.621 0.00
17 £30.00 3817620 -2.00 z1 zZ z3 zd v resultado
15 630.50 3517.613 -2.00 z1 0.955173) -0.17967)  0.021283594 0] -0.02521  0.004553511) 0.000332 0] 0.037035) 0.07407654 -0.107007313
13 531.00 3517.613 0.00 1ra Iteracion z2 -0.52552| 0166521 0.3001695 0] -3353137| 0616612545 0.062502 0| 4.5313585| 5.633769335 3.425203634
20 £31.50 3817620 .00 z3 0.063563[ -0.01161( 0.006615445 0] 0.24023| -0.043683018) 0.003563 0] 0.695547 13916546 133633408
21 632.00 3517.613 -2.00 =4 3.743234| -0.6506 0.41567 73 0| -46.6755 548706 -0.11453 0] 42.93555| 8557109935 33.67756107
2z 532.50 3517.617 -4.00
23 £33.00 3517616 -2.00 zl 0988173 -0.09381) 0.02128354) 0.200605( -0.02521 -0.033683573| 0.000332[ 0.032358) 0.037V038) 0.07407E34 0.234137357
3da lteracion z2 -0.92552 0.033787 09001676 5.454206| -3.39137 -4.532205454| 0.062802] 5.883107) 4 .3135585) 5.633770002 15, 56866511
3 0.063563] -0.00645 0.006615445] 0.062352) 0.24023 0.321121533| 0.003363] 0.923312| 0.635547 13316546 2632623267
zd 3743294 0378 04156779 3.946124| -46.6780] -62.38131206( -0.11453[ -10.7254| 4233555 858710002 6. 32938031
=1 09535173 0.231369) 002125354 0.395=14| -0.02521] -0.067873326| 0.000332] 0.016204) 0.037035) 0.07407634 0.645354613
3ra lteracion z2 -0.92852  -0.2174 09000676 16.7148| -3.39137[ -9.131699425) 0.062802] 1.025512) 4.319885) 8.639770002 1703095133
3 0.063563] 0.014355 0.006615445] 012284) 0.24023 0.64701081| 0.003565] 0.161051( 0.635547 13316546 2.33754396585
zd 3.743234[ 0.576447 0.4156773] 7.77423| -46.67558] -125.6867535| -0.11453] -157012| 4233555 B5.57110002 -33.03707075
z1 0.955173] 0.641309) 0021283594 0.3624566( -0.02521] -0.055325014| 0.000332] -0.03275) 0.037035) 0.07407634 0.956160364
dra Iteracion z2 -0.92852[ -0.60259 09001676 15.33064| -3.39137[ -7.927493447| 0.062802| -2.07478| ¢ 313535) 8.6337633938 13. 36553619
3 0.063563] 0.041446 0.006615445] 0.112668) 0.24023] 0561685572 0.009563] -0.32583( 0.635547 13316546 1. 781663209
=4 3.743234[ 242334 0.4156773] 7.130436| -46.6755] -109.1140831] -0.11453[ 3.783574| 4233555 85.87103338 -3.533573555
z1 0.955173] 0.974497) 002128394 0.284471 -0.02521 -0.0443145]) 0.000332] -0.00352) 0.037V035) 0.07407654 1.275307543
Sta Iteracion z2 -0.52552] -0.91567 03001695 12.03114| -3.35137[ -6.042277375| 0.062802] -0.62171) 4 313555) 5.633770002 13.03125505
z3 0.063563[ 0.062373 0.006615445] 0.088413) 0.24023 0.42811514| 0.003863] -0.09764| 0.635547 13916546 1873571538
=4 3.743234[  3.69143 0.41567 73] 5.59956855| -46.6785] -53.16595404 -0.11453 115375| 42.93555| 858710002 1312624067
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FIGURA 3.64: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 693m a 704m.

Dist Cota b Em 173
1 | E93.00 | 38166
7 | 69350 | 38WES -Z.00
3 | 69400 | 3WES .00
4 | 69450 | 3owEM -Z.00
% | 69500 | 39EM 000 wa= coal 23 a=Tldxs1= 05
f | G9550 | 3TTEM .00 wl=  cotall 1
7 | 69600 | 38WE® 4.00 2 = Z3F = a1 = 0191818182
B | 69550 | 3OTEIT Z.00 22 = 4 = il
637.00 | 381.616 -Z.00
G9750 | 3817615 -Z.00
§35.00 3817617 4.00 b AN ] {‘1'1 = 'l'l‘l) / dx = slope input )]
F95.50 | 3161 Z.00 RSy = 12y - ]
69900 | 3817616 -4.00 and
£33.50 3B17.E1S -20a Z,' = Z, from previcus pesitien, j=1,4 (9}
70000 | 3817618 £.00 3 1 IR = —i_ i_'j RS
70050 | 3817615 -E.00 (n=1) T2
T01.00 SE1V.E1S 0.00 =1 zZ z3 zd4" y resultado
70150 | 3810615 0.00 z1 0.958173] 01796668 002128334 0] -0.0z5z1] -0.00458351] 0.000332 0| 0.037038] -0.07407634 00007313 AS1= 1437401  IRI= 1437401
7000 | saiv.6id -Z.00 1ra lteracion | 22 -0.92852| -0.96882 [EEE 0] -333757| -066612545| 0062002 0] 4375665 -6.63977|  -H.4z5203008
70250 | 38615 Z.00 z3 | 0.063363] 0.01612[ 0006615445 0| 024023] 0.043689018 0.003363 0| 0635347 -1.3916396 -1.33633408
70300 | 381767 4.00 z4 | 3743294| 06a059d] 0467 0] -466vem -B.48706] 011453 0] 4293555 -B5.8TN -93.677o0 MM
70350 | SEiveir .00
704.00 | 3817618 Z.00 z1 0.955773] 0099813 0.02128334] -0.20081] -0.02521[ 0.033689573] 0.000932] -0.03296] 0.037038 0 -0.J600B1017| RS2 = 1140874 IRI= 1.289138
2da lterasion 22 -0.92852] 003373 0a0076516[ -a.48421] -3.301a7| 4532205456 O.0Gzo0z] -5 8a3N| 4319885 ] -9.926695T7
23 | 0.063063] 0006951 OO0GE15445[ -006235)  0.24023] -052112150d] 0009663 -0.92390] 0695847 0] 1300934667
z4 | aveazad] 03781 04w@e7rd] -2.09612] -96.Graa|  Geaoialend] -07es3[ W0.72843| 42.93555 0 9 54171974
z1 0.958773] 005817 0.021283%4] -0.21133] -0.02521] 0.032795665] 0.000932] 0.069007] 0.037038] -0.07¢076a4 -0.34T7Er514|AS3 - 0.752566 IRI= 111028
3ra heracion |22 -0.92852] 0148613 0.8007616[ -8.93761] -3.391a7|  4.411943502] 0.062802[ ¢.367336] <.319885 -6.63977|  -BA49975261
23 | 0063063] -0.0M022| O006EIS445| -0.0656G|  0.24023] -0.3Z600071] 0003563 0600666 0695047|  -13916996 105433402
z4 | s.reszad] -0.53306] 0486773 415701 -96.6788] 60.72610818] -0.7953[ -T.06427| 42.93555 -8G.571|  -57.06542861
2 0. 3GET7a] -DaaTva]  O0ziz6034] -01840d] -0.02521] 0.0Z75e7d06] 0000992 -003757] 0057058 ] SO53la07eZ| RS4 = 0183651 IRl= 0878623
dta lteracion —Z2 -0.92852[ 0.317337 0.9007676[ -7.78593] -3.30137|  3.711200471| 0.062802[ -2.3780| 4.319885 0 -6.135310257
z3 | 0.063063] -0.02183] DO0GEIS4dS[ -005722] 0.24029] -0.262957004] 0009863 -0.37395] 0635847 0 0715458224
z4 | avaazad| -127934|  048677d| -ab213d] -d6.G7a6] o 0Gcedlon|  -0.71953] 4.336542] 4793555 i 50 51809213
21 0.9a0173] 052552  0.0z120034] —013058] -0.02521] 001036208 0.000932]  0.05013] 0.037038 0] 0587935203 RSS = 083971 IRI= 0.870841
Sta lteracion 22 -0.92852[ 0.493732 0.9007616[ -5.52277| -3.30137| 2426302841 0.062802[ a.172621] 4.313885 0 0.570024552
z3 | n.063863[ -003396] 0006E1S445[ -0.04053] 0z4023] -007191717] D.009863[ 0.498294] 0635847 0 025177533
zd | avaazad| 193071 0486770 -Z.5EaTZ| -d6.GTA6] 5939575261 07953 -5 7onnd] 4299555 i FA 05173215




FIGURA 3.65: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 704m a 715m.

Dist Cota ¥ m
1 T04.00 3E17.618
2 704.50 3517.618 0.00
3 T05.00 3517.613 200
4 T0S.50 3817.620 200
5 TO6.00 3517.622 4.00 wa= cotal 23 a=Tldx+1= 05
5 TO6.50 3517.622 0.00 yl= coal 1
7 TO07.00 3517.622 0.00 z1" = 8 = [wa-yi11= 1636363636
g TO07.50 3517.623 2.00 22" = 4 = 0

T03.00 3817624 200

T05.50 3817625 200

T03.00 SE1T.E2T 4,00 It - (Yi - 'l'l_l) { dx = slope input (8)

70950 | SairEed | 40D RSy = 123 - 2y

710.00 3517.630 200 and

T0.50 3E17.EH 200 Z,' =2, from previcus positien, j=1,4 (9)

71.00 3517.632 2.00 3 1 IRL = i 5

V150 | 3517.633 ] (-1} ‘re2

T1z2.00 3517.635 4.00 =T zZ2 z3 zd’ v resultado

712,50 3517.635 0.00 =1 0.938173 161701 0.02125334 0] -0.02521] -0.0412515598| 0.000992 0] 0037038 0 1575758275 RS1= 1073054 IRI= 1.078054

713.00 3517.636 2.00 Ira Iteracion z2 -0.92552] -1.51333 0.3001616 0] -3.33137] -5.543512309| 0.062502 0] 4.313385 0 -7.065902727

713.50 3517.635 -z2.00 z3 0.063563] 0104504 0.006615445 0] 0.24023] 0.353201164| 0.003563 0| 0.635847 0 043770465

F14.00 3817.635 0.00 zd 37432594 B.12533 0. 186773 0| -d46.6738 -76.38354| -0.11453 0] 4293855 0 -70.25814582

714.50 3517.635 0.00

715.00 3517.636 .00 =1 09535173 1557121 0.02125334] -0.15045) -0.02521] -0.012546752| 0.000352 -0.0657V2) 0.037035) 0.07407634 1398473034 | RS2 = 0526256  IRI= 0.502155
z2 -0.92852] 146312 0.9001616] -6.36315 -3.39137] -1687900223| 0.062502[ -4.41233| 4.319855| S.633770002 -5. 28673032

2da leracion | — 3§ Gr3ge3] 0100633 0.005515445[ 0.04576| 0.24025[ 0.119593258] 0.009563] 0.69293] 0.695547] 13916945 0.672225533

4 3.743234| 5838526 04186773 295959 -d66VEE] -2523227215| -01453[ 8046322 4233555 858710002 7362408265

z1 | D.95173] lag@en]  D0zlzoaad] -0Tizhz] -U.0z5z1 -D.0zi95ai4s] 0.000952] O.07a058] 0.037038]  0.074076394 ToMdEa523| AS3 - 0.99TIES  IRI- 0863832
3ra lteraci =7 | -0.9rose| -1e9851]  O.900G16] -4.75001] -5.50137] -2.o560a11rz| 0.052002] 4.623715] 4.579505] 6639770002 4745051593
ralteracion ™25 | n.obooba| 0.08931] D.ODEG1G445] -0.03497]  0.24023] 0.209506196] 0.009863] 0.72613| D5050d7] 15016346 7. 5aTv4aais

zd 3743234 5234318 Q4186773 -2.213dd| -dB.6TE5] -d0. 71436468 -0.11453] -8.43181 4293555 858710002 39. 74541063

=1 | 0965173 137607  0.0zizaaad] D.00041] -0.0:521 -0.060042247] 0.000352] 0.059941 0.037056]  0.@a15360 1596057103 RS54 = 2268632  IRI= 1215062
dta eraci zZ | -0.92852[ -123487|  0.900616[ 3.823305] -3.39137] -B.07738344] 0.082802] 2498141 4.319855 T7.27354 9.22733213
talteracion ™3 | n.063553] 0.089051 0.006675445] 0.026103] 0.24023] 0.5723099594] 0.009563] 0.392006] 0.695047] 2 7630092 3.664060016

z4 | 5.743294] 5220261 04106773 1.770557] -ABGvea] -TNIv725e8] -0.7453] -4.55196] 4295555 71,7422 B3.0715053

z1 | U.3e5iv3] 15776  D.0zizaa3d] 0.30281] -0.02521] -0.097430876] 0.0003592] 0.082528] 0.037038 i 18450T096| ASS = 0.038ET IRI= 0991833
Sta lteracion |22 | -0.92852] 14B185| 0.500T1E] 12.0083| 3.30737| 15071983 D.062e02| 3.957247| 4319685 i Z 75002217

z3 | 0.063o63[ 0.101928] 0.006605495] 0.03472] 0.24023] 0.5c0667762] 0.003063] 0.621465) 0695547 i 1746201307

z4 | 5.743294] 59794936 04186773 5.95667] —dG.6755] 1904075545 0.11453] -T.21693] 92.93555 i ~175.69z502




FIGURA 3.66: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 715m a 726m.

Dist Cota ¥ [IRI__ ] 16188 |
1 715.00 3817.636
2 F15.50 3817635 -2.00
3 716.00 3817.635 0.00
q T16.50 3E17.636 2.00
5 F17.00 3817637 2.00 ya= ocotal 23 a=1ldx+1= 05
[ F17.50 3817.636 -2.00 yl=  cotah 1
K F15.00 3517.636 0.00 zIT = 3 = [wayiM = -12727ETET
g 718.50 3817.636 0.00 28 = 4 = 0

T13.00 3817637 .00

T13.50 IIT.E3T 0.00

T20.00 3817.628 2.00 X't = {‘-\‘1 - 'l'i_l) { dx = slope input (8)
TZ050 | 351rE3E | -4.00 L
2100 3817634 -4.00 and
72150 3817633 -=.00 Z," = 2, from previous pesition, j=1,4 (9)
TZz.00 3817632 -2.00 ] J 1RI = i:
72250 | 361r.632 0.00 (-1} ez 7L
T23.00 F517.63 -2.00 =1 z2" =3 zd' y resultado
72350 FE17.631 0.00 z1 0.958173] 125767 0.02125334 0| -0.02521] 0.032084576| 0.000332 0f 0.037035) -0.07407E34 -1.293666703(AS1= 0473132 IRI= 0.479132
T24.00 3817.630 -2.00 1ra lteracion z2 -0.92852[ 1181748 0.3001616 0| -339137| 4.316257815] 0.062802 0f 4313885 -8.63977 -3.141734543
T24.50 3817.628 -4.00 z3 0.063563| -0.05125] 0.006615445 0| 0.24023| -0.3055823127| 0.003363 0f 0.635547 -1.3516546 -1 77573524
T25.00 3817.625 -6.00 z4 3.743234| -4.76419 0.4186773 0| -46.6735 59.40942( -0.11453 0 42.93555 -85.871 -31.22587234
725,50 3817624 -2.00
TZ6.00 3517622 -4.00 z1 0955173 -1.2643 0.021255334 [ -0.06657| -0.02521] 0.044542276) 0.000332] -0.03033] 0.057035 u] -1.3373075323|RS2 - 0435125 IRl= 0458625
2da lteracion z2 -0.92852[ 1206761 09001616 -2.82807) -3.33137] 6.032561207) 0.062802] -1.96104 4.313585 0 2.450216517
z3 0.063363 -0.053| 0.006615445] -0.02073]  0.24023] -0.427426717| 0.003363] -0.30737 0.695547 1] -0.839152423
z4 3.743234 -4.86503 0.418677[ -131537| -46.6755 5303222063 -0.1M53] 3.57E14E| 42.93555 0 80.42735737
z1 03558173 -132143] 0.02125334[ 005215 -0.02521 0.0215521] 0.000352] 0.07351] 0.037035) 0.07407634 -1.034255151|RS3 - 3.008356 IRI= 1328547
3ra Iteracion z2 -0.92852[ 12417 09001616 2. 209591 -5.39137] 2.845977E76| 0.062502 5.05101] 4.313585| 8.633769335 13.55405365
z3 0.063563] -0.0854| 0.006615445] 0.016203) 0.24023] -0.20164651] 0.003363[ 0.733235 0.695547 13916546 1314087465
zd 3.743234| -5.00533 0.4186773[ 1025852 -d46.6755] 3317205335 -0.1453] -3.21102] 42.33555 §5.87103335 111.5520512
z1 0988173 -108136] 0.02125334[ 042534 -0.02521] -0.045252524| 0.000332] 0.110933] 0.037035] 0.07407634 -0.51913931|RS4 - 3536308 IRI= 18560458
dta lteracion z2 -0.92552[ 1016073 05001616 179585858 -3.39157] -6.431376893| 0.062502] 7.024436) <4.313555| S.63577V0002 2817754513
z3 0.063563 -0.065583| 0.006615445) 0.132203) 0.24023] 0.459935311 0.003363] 1.103161] 0.695547 13516546 3.017105535
z4 3.743234| -4.09625 0.4186773[ 5.366854| -46.6755] -83.3473634| -0.1453] -12.5033] 42.33555 85.6710002 -12.01552642
z1 0958173 -0.51306] 0.02125334[ 0.599736| -0.02521] -0.076059234| 0.000332] -0.01132]| 0.037035] -0.07407634 -0.0753582396|R55 - 0.556536 IRI= 1615707
Sta lveracion z2 -0.32852[ 0.452085 09001616 25.36d61] -3.33137] -10.23212355] 0.062502] -0.7546| 4.313585 -8.63377 6.220204366
z3 0.063563] -0.03316| 0.005615445) O.156403) 0.24023] 0.72437353] 0.003363 -0.11551| 0.6395547 -1.3516546 -0.6319687T7
z4 3.743234 -154352 0.4186773] 173744 -46.6755] -140.8351134] -0.1453] 13¥607I| 42.93555 -85.871 -215.4 762036




FIGURA 3.67: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 726m a 737m.

Dist Cota ¥
1 T26.00 3817622
2 T26.50 3517641 -2.00
3 72700 3517.613 -4.00
4 T27.50 3817620 200
5 T25.00 3517.621 200 ya= ocotal 23 a=1ldx+1= 05
-] T28.50 3817623 4.00 yl=  cotal 1
T 723.00 3817.625 .00 zI' = 23 = (ya-yI1= 2030303091
g 723.50 3517630 10.00 z2" = z4° = 0

73000 3817632 4.00

73050 3817632 0.00

73100 | 3a17.633 Zon ¥' o= (¥, - ¥, ) / dx = slope input (8)
N Z.00 g RSy = |23 - 2]
. . =z i 3 1
73200 | 3a7.6al1 -z.0n and
732,50 3817.632 200 z,' = Z, from previous position, j=1,4 (9)
733.00 | ZaTrEa 0.00 3 b I = —1— $ S
73350 | dalrbas Z.00 (n=1) =24
T34.00 3517635 4.00 =T z2" z3" zd4" y' resultado
73450 | 3alr6an Zon =1 0.938173] 2066173 002128334 0] -0.07521] -0.052710375| 0.000332 0] 0.037038] -0.0v407634 1939391966| RS1= 2695131 IRI= 2 635131
TIEO0 | 3air.6an 4.00 tralteracion | zZ | -09765z] -194144]  0o00iEis 0] -335937| -7.001044273| 00660z 0] 4373Ea5 -6 63377 -17.6vZ25007
73550 | 3917640 4.00 z3 | 0.063363| 0133532 0.006675445 0| 0.24023] 0.502423709] 0.003863 0| 0635847 13318396 -0, 75573352
TIEO00 | 37641 Z.00 zd4 | 3743294| v.o2eaar]  O4l86r0a 0] -466vem -97.6013]  -0.7453 0] 4233555 -B5.87N|  -175.A454025
TIEE0 | GEir.E4s 4.00
73000 | 3arreds 4.00 =1 0955773 1916454]  0.02128334] 03761 -0.02521 0.019051643] 0.000332[  -0174a] 0.037038] -0 14515306 123602088| RS2 - 5927235  IRI= 4.311213
27 | -0.0ze5z[ -1G007G|  0O000G16| -15.0073] -5.39737] 2 ohednnned| O0Gzanz] -N0308| 4510665 -Tr2vind]  -4a.d5e0i9ne

2da keracion [— 5 irasea 0.123056] 0.006675445] 0.1E91] 0.24023] 01859613 0.009563] .73233] 0.69047] 27833592 4.690373679

4 3743294 72597 04186773 -7.39895]) -46.6755] 35.27535458) -0.1M453] 20011581 4253555 - ez -6 4586672

=1 O.goaTra] leezedl]  D0.021z0094] -0.92492] -0.02521  O.7feedied] 0.000992] -0.1553] 0.057035] 0.07407634 O37400531RS3 - 1466832  IRI= 3363086
3ra eraci z7 | -0.07o5e|  -1WE5|  0.00066[ -39.0174] -5.59137| B.a06767o0| 0.06200z] -T.3566| 4.510005] G.633770002]  -23.03506563
rafteracion ™23 | 0.063663[ 0.078994] 0.006615445] -0.26748) Dedlzd] -1127046015) 0.009663] -1.146649] 0.695647] 10916996 09273097

=4 3.74320d [ 4630153 0.BET7I] 161341 -46.6755]  215.9411556) -0.1453[ 13.34065| 42 33555 &5.E7H0002 30d. 5592154

=1 09558173 0.369676| 0.02125334) -0.453028) -0.02521] 0.027546354| 0.000332[ 0.302243| 0.037035) 0.074076I4 0.28327151(RS4 = 372121 IRI= 3452663
dta Iteracion zZ -0.5925852] -0.534736 09001616 -20.7353| -3.39137| 5. V0S553338| 0062502 13.12671) 4.313555| §.639763356 10.33163525

z3 0.083563[ 0.023891) 0.0066754450 -015233| 024023 -0.2625718585] 0.003563[ 3.004066) 0.635847 13916946 4.004632743

=4 3.74523d [ 14003565 0186773 -9.6442F| -46.67E5 510074032 -0.1455] -54.8631) 4253555 8587103355 937514651

=1 0958173 0273521  0.02125334 ) D.Z21176) -0.02521] -0.100355541] 0.000332[ 0.033031 0.037035) 014515358 0EH327177|RSS = 4.115825 IRl= 3.58530

zZ -0.32852] -0.26302 03001676 9.354205| -3.33137] -13.58133082| 0062502 S5.887V7S| 4.313835 1727354 18.67705 16

Sta lteracion

z3 0.0835863[ 0.016091) 0.006675445[ 0.0E5746| 024023 0962286017 0.003563[ 0.324641| 0.635847 2. 15338932 4. 757152434
=4 3.74323d4[ 106037 0186773 4. 350773 -46.6765] -186.9543716) -0.1453] -10.7363| 42533555 17z -20.51732743




FIGURA 3.68: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 737m a 748m.

bzt [Com v
1 73700 3517.645
2 TI7.50 3517.645 0.00
3 T35.00 3517.644 -2.00
4 T35.50 3517.6dd 0.00
El 733.00 3517.645 Z.00 wa= ocotall 23 a=1ldx+1= 05
| 733.50 3517.642 -6.00 yl= cotal' 1
T 70,00 3817641 -2.00 zI" = 23 = [(wa-yi = 0636363636
|5 T40.50 3517641 0.00 2" = 4 = 0
] 741.00 3517.640 -z.00
10 741.50 3517.633 -2.00
1 742,00 3517.638 -2.00 e {\'1 =¥y} / dx = slope input (8)
12 742,50 3817.633 Z.00
13 743.00 3517.633 0.00 and
14 143,50 3817.640 200 Z,' = Z, from previous pesitien, j=1,4 (9}
15 T44.00 3517.642 4.00 3 4
15 Td4.50 3517.642 0.00
17 T45.00 3517645 200 =1 z2 z3 zd4" y resultado
15 745.50 3517. 644 200 =1 0.955173] 0.628637) 002125534 0] -0.02521 -0.016042255| 0.000332 0| 0.037038 1] 06127345585
13 Td46.00 3817646 4.00 Ira lteracion zZ -0.592852] -0.53087 0. 3001676 0] -3.39137| -2158143305| 0.062502 0] 4.3135885 a -2 74301772
20 T46.50 3517.643 6.00 =3 0.063563] 0.04064| 0.006615445 0] 024023 0.152311564] 0.003563 0] 0.635847 1] 019355152
4y T47.00 3517651 4.00 zd 3.743234| 2382036 0.4156773 0] -46.6755 -23.70471|  -0.11453 0] 4233555 1] =27 32261352
22 T47.50 3517651 0.00
23 T45.00 3517.652 200 =1 0.955173] 0.605547) 002128394 -0.05851] -0.02521] -0.004573308| 0.000332[ -0.0271| 0.037038| -0.07407634 0.440368313
2da teracion zZ -0.92852] -0.56833 09001676 -2.47d456) -3.39137] -0.656405642( 0.062302] -1.71591) 4.31388% -5.63977 —14.0556314 7
=3 0.063563] 0.033135] 0.005615445 -0.01813[ 0.24023] 0.0465084583] 0.005565] -0.26547| 0.635547 -1.3916946 -1.5937 11204
zd 3.743234| 2.2335T1 0.4186779] -1.15035 -46.6755] -9.03477250=2] -0.11455] 3123125 4233555 -85.871 -90.633525836
=1 0.555173] 0435753 002125354 -0.25316] -0.02521 0.04017636) 0.000932] -0.08334| 0.057055 1] 0.086532553
3ra Iteracion zZ -0.92852] -0.40945 09001676 -12.6523) -3.39137] S404862771| 0.062302] -5.69136| 4.31338% 1] -13.34887a83
z3 0.063563] 0.025162| 0.005615445) -0.09238 0.24023[ -0.3§23522258] 0.009565] -0.89353| 0.635547 1] -1.34166 7262
zd 3.7453234| 1650674 04186773 -5.684768| -46.6755] 7d4.592574534| -0.9M53] 10.37885) 4233555 a G0.55551446
=1 0.555173] 0.085806) 002125354 -0.25412| -0.02521] 0.033522506| 0.000332[ 0.0735313] 0.037035] O0.07407634 -0.010452235
dea Iteracion zZ -0.92852] -0.08063 09001676 -12.0161) -3.397137] 4.550088762| 0.062302] S5.0573d1) 4.313885| S.635763335 B.151025506
z3 0.063563] 0.005545| 0.005615445) -0.08831 0.24023] -0.32238863| 0.009565] 0.794324| 0.635547 1.3916346 1 780866163
=z 3743234 032504 0.18677[ -5.56858| -46.6758] B2627d5805| -0.1MS3[ -9.22366| 4293555 8587103338 134, 010587
=1 0.555173] -0.01037) 002125354 0.130918] -0.02521] -0.044554407| 0.000332[ 0.132351] 0.037038| -0.22223052 -0.013593315
Sta Iteracion zZ2 -0.92852] 0.003742 03001676 5.53631F) -3.39137] -6.039574313| 0.062502] 8.416118] 4.313585 -25.91931 -17.39610653
z3 0.063563] -0.00067| 0.006615445) 0.040632( 0.24023] 0.427323613| 0.003563[ 1321705 0.635847 -4.1750835 -2.3854 30287
=z 3743234 -0.03328 0.MSE6T7E] 2575299 -d6.6788] 8312874315 -0.11453] -15.3d76[ 4293555 -Z57.6133 —353.553656

RS, = |23 = 7]

S| i;
BRI = = 2,85

RS1= 0413243

RS2 = 203463

R53 = 14285

RS54 = 1731355

RS5= 2371836

IRI=

IRI=

IRI=

0.413243

1226361

123411

1415445

1603123



FIGURA 3.69: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 748m a 759m.

Diist Cota ¥ m
1 T4E.00 F517.652
2 T4E.50 S517.653 2.00
3 743,00 3817655 4.00
4 743,50 3517656 .00
S 750,00 SE17.657 2.00 ya= cotall 23 a=Tdz+1= 05
5 750.50 317,659 4.00 yl= cotall 1
7 751.00 3517.661 4.00 2 = 23 = [(wa-yl1 = 1454545455
g 751.50 3517.662 2.00 2" = # = u]

752.00 3517664 4.00

75250 3517666 4.00

T53.00 3817.668 4.00 b AR {\‘1 - '1'1_13 ! dx = slope input (8)
75350 | 3617.669 2.00 RSy = lzg - 7y
754.00 | 3alv6i0 2.00 and
75450 3817671 2.00 Z," = Z, from previous position, j=1,4 (%)
75500 | 381672 Z.00 : i my = —i_ i 75
75550 | saliBie 0.00 (a-l) =24
T56.00 SE17.673 Z2.00 =T z2" =3 z4" y resultado
75650 | saliBie -Z00 z1 0.956173] 1437392 0.02126334 0| -0.02521] -0.0386680a7] 0.000332 0| 0.037035] 0.07407634 1474750962| R51= 0353348  IRI= 0.359345
757.00 | 3alWETZ 0.00 Tra Iteracion | z2 _0.92852] -1.35057 03001616 0| -3.39137| —4.932900364] 0.062502 0| 4.313885] 8633770002 2 356300911
75750 | 3alWEZ 0.00 =3 0063363 0.092852] 0.00EE15445 0| 074023] 0.349512195] 0.003363 0| 0.695847 13316546 1.83403876
75500 | 381NE7Z 0.00 z4 3743234 S.444731]  0.4186773 0] 466788 -B7.59648] -0.11453 0 4233555 855710002 23.41341123
75550 | 381R.670 -4.00
759.00 | 3517668 -4.00 z1 0.958173] 1457309] 0.02125394] 0.050051] -0.02521] -0.046236364] 0.000392[ 0.023239] 0.037038]  0.14515388 1632616991 RS2 - 1932236 IRI= 1145792
2da lteracion —Z2 -0.92852] -1.36933 090066 2121052 -3.39137] -6.2e0105673| 0.062802] 1.470778| 4.319585 17.27954 13.28193413
=3 0053863 0.094782] 0.006615445[ D.015588] 0.24023] 0.440714857] 0.003563] 0230378| 0.695847| 2 rasande 3.5648526
=4 3. 743294] S520426]  0.91067 73] 0.986531] -46.6780] -05.6laeades] -0.11953] -2 68211 4293555 171 7422 53.95346259
z1 0.3558173] 1613808] 0.0-125394] 0.282632] -0.02521] -0.089567474] 0.000332] 0.083262] 0.037038] 0.07407694 1969471202| AS3 = 1358133 IRI= 1216572
Sra eracion 22 -0.92852] 151591 05001616 1.95583| -3.99137] 1208397306 0.062802[ 5.643228| 4.319505] 6633763998 12.63924323
=3 0053863 0.104264] 0.006615445[ 0.057666] 024023 0856597005 0003063 0087182 0635547 13316346 3327603373
=4 3743234] BN365] 04106773 5560852 —46.6r86] 166405485 -0.1453] 103013 4233555 8a.a7i09398 —73 16176014
z1 0.355173] 1946178] 0.02125394] 0.263003] -0.02521]  -0.05aoebb| 0.000332] -0.07655] 0.037038] D.07407694 2 1cEeTo0d|R54= 05063 IRI= 1.035154
dta teracion 22 -0.92852] -1.82069 03001616 1.37736] -3.53137] -11.28513296 0.062802[ -4.97143| 4.319555] 6633770002 1331822133
z3 0063863 0.125777| 0006615445[ 0.083614] 0.24023] 0.739566628) 0.003563] -0.7a07s| 0.635847 13316546 1613327183
=4 3743234]  T.av2al] 04196773 5.291772| -46.6788] -155.3286602] -0.11453] 9066008 4233555 858710002 -47.727470
z1 0.988173] 2101673] 0.02125394] 0.04717] -0.02521] -D.040837247] 0.000332] —0.04736] 0.037038] 019815388 2202795428 RS5 = 0647731 IRI= 0.960873
Sta lteracion —Z2 -0.9z852[ -1.97479 0.90066] 1738952 -3.39137[ -5.495770852| 0.062502| -2.99736] 4.313858% 17.27954 5.552563218
z3 0.053863[ 0.135826] 0.006615445[ O.01278| 0.24023] 0.389257656| 0.003863 -0.47072| 0.635847| 27833892 2.950526085
=4 3743294 796134] 09196773 0.808811] -46.6788] -vS.61630588] -0.11953[ 5465393 42.93555 1717422 110, 3620389




FIGURA 3.70: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 759m a 770m.

N [Dist Cota Y [IRl__[2.0846]
1 753.00 3517668
2 753.50 3817668 0.00
3 FE0.00 F817.66T -2.00
4 TE0.50 3517666 -z2.00
5 TE1.00 3517 664 -4.00 ya= cotal 23 a=1lidz+1= 05
5 76150 3517663 -2.00 yl= coal 1
7 TEz.00 F517.662 -z2.00 zI" = 23 = (wa-yliM = -0TF2T2TETS
g 762,50 3517.661 -2.00 2 = 4" = o]
3 763.00 3517659 -4.00
0 TE3.50 F517.659 0.00
1 764.00 3517658 -2.00 I (Yi = ¥,_y) / dx = slope input (8)
12 T64.50 F517.653 .00
13 FES.00 3817653 0.00 and
14 765.50 3817.657 -4.00 z2," = Z, from previous positlon, §=1,4 (49)
15 TEE.00 3517655 -4.00 b +
L FEE.S0 SE1T.EST .00
17 TET.00 3517 655 2.00 =1 z2" =3 z4" y resultado
15 TET.50 F517.660 4.00 =1 0355173 -0.7186F) 002125334 0f -0.02521] 0.018334044| 0.000552 0| 0.037035 0 -0. 700337011
13 765.00 3517662 4.00 Tra Iteracion z2 -0.92852| 0675284 0.3001616 0f -3.39137 2466450152) 0.062502 0] 4.313585 0 341734545
20 765.50 3517662 0.00 z3 0.063563 -0.04645( 0.006615445 0f 0.24023| -0.174756073| 0.003563 0| 0.635547 0 -0.22120208
21 FE3.00 3817.661 -2.00 zd 3.7d325d| -2 TEEd 0.4186773 0f -dE.6785 33.9482d| -0.1453 0] 4293555 0 3122584436
22 763.50 3517.661 0.00
23 FT0.00 F517.660 -z2.00 =1 03535173 -0.69205| 002125354 0.066865) -0.02521] 0.005576352| 0.000552) 0.030956| 0.0570355| -0.07407534 -0.662700053
2da teracion z2 -0.92852 [ 0.650274 0.9006716] 2828063 -3.39137[ 0.VSNFF87Y) 0.082802) 1961035 4313885 -8.63977 -2.450214037
z3 0.063563[ -0.04473| 0.006615445] 0.0207584) 0.24023] -0.053152553| 0.003863] 0.307371| 0.635547 -1.3316546 -1.160515451
zd 3.743234[ -2.62157 04156779 1315375 -46.6755] 10.32545423) -0.11453] -557614| 42593555 -55.871 -50.42735113
z1 0355173 -0.65486] 002125394 -0.05215( -0.02521] 0.029263433| 0.000352] -0.07351| 0.037035| -0.07407534 -0.531635863
3ra lteracion zZ -0.92852] D.E15328 09001616 -2.20558) -3.33137] 3536763813 0.06280Z[ -5.05101| 4 315585 -8.63577 -11.3442 7867
z3 0.063563] -0.04232] 0.006615445] -0.01621)  0.24023] -0.278332603| 0.003563] -0.73324| 0.635547 -1.3916546 -2.522394094
z4 3.743234[ -2 4a065 0.4156779] -102585| -46.6755] S54.15564856) -0.11453] 3.211023) 4233555 -55.871 -25.35036055
z1 0.355173 -0.52158)  0.02128334) -0.24145| -0.02521] 0.063557515| 0.000332] -0.02578) 0.037035) -0.145815555 -1.173595203
dta lteracion z2 -0.92552] 0.772157 0.9001616] -10.2117| -3.39137[ 8554363137 0.0625802] -163165| 4 313555 =17.27354 -13. 7363154
z3 0.063563[ -0.0531| 00066154450 -0.07505)  0.24023] -D.B0E105068| 0.003363] -0.25624| 0.695347| -2.783383:2 =3, 773894557
z4 3.743234[ -3 11306 0.4186779] -4.7436| -46.6755 7. 7d24051]  -00114553] 2.975472| 4233555 -1 rdz2 -55.88697303
z1 0955173 -115972| 002126394 -0.42134( -0.02521] 0.095137279| 0.000352 -0.05843| 0.057035| -0.07407534 -1.615435483
Sta lteracion z2 -0.92852] 1089705 0.9001616] -17.6133 -3.391537[ 1273866315 0.062802] -3.6382| 4 313865 -8.63377 -16.26947311
z3 0.063563[ -0.07435| 0006615445 -0.13096) 0.24023) -0.906827623| 0.009363] -0.58078| 0.695547 -1.3916546 -3.085216838
=4 3.743234[ -4.39312 04186779 -8.26626| -46.6755] 176.1603844) -0.1453] 6744037 4293555 -85.871 4. 35251861
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FIGURA 3.71: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 770m a 781m.

st [Cota v
1 Fr0.00 3817.660
2 F70.50 3517660 0.00
3 700 3517653 -2.00
4 77150 3817660 200
S Fre.on 3517660 0.00 ya= caotal 23 a=Tlidx+1= 05
[ 7250 3817660 0.00 yl=  coah 1
7 F73.00 3517660 0.00 zZI" = 23 = (ya-ylM1= -0.36363636
g Fr3.50 3817.660 0.00 2" = 4" = 0
3 77d4.00 3817.653 -2.00
o Fr4.50 3517.658 -2.00
1 TT5.00 3817657 -2.00 b AN {‘-\‘1 - 'l'i_l) { dx = slope dnput )]
12 Fr5.50 3517656 -2.00
13 F76.00 3517654 -4.00 and
14 FT6.50 317,654 0.00 Z2," = 2, from previous position, i=1,4 (9
15 Fir.00 3817653 -2.00 3 4
6 Fir.50 3517.653 0.00
17 T78.00 3817652 -2.00 zT z2" z3 z4" y resultado
15 77850 3517.653 .00 =1 0.355173] -0.35334| 0.02125334 0| -0.02521] 0.003167022| 0.000332 0| 0.037035 a -0.350165505
13 Fra.00 3517654 2.00 1ra teracion z2 -0.92852| 0.337642 0.9001616 0| -3.33137 1233225091 0.062802 0] 4.313385 0 1570867273
20 F73.50 3817.653 -2.00 z3 0.063563| -0.02322] 0.006615445 0| 0.24023] -0.057375036| 0.003363 0| 0.635847 1] -0, 11060104
21 F50.00 3517653 0.00 z4 37432934 -1.3612 04156773 0| -46.6755 16.87412]  -0.11453 0] 42.33555 0 15.61252215
22 78050 3817.655 4.00
23 T51.00 3517.656 2.00 =1 09585173 -0.534603 0.02125334 [ 0.033434| -0.02521] 0.002758176| 0.000932[ 0015453 0.057035 -0.0740753 -0.368355517
2da teracion z2 -0.92852 0.325137 0.9001676]° 1414034) -3.39137] 0.375088338| 0.062502) 0.980513) 4.313335 -8.63977 -5.544332013
z3 0.063563 -0.02236) 0.006615445[ 0.010332] 0.24023] -0.02657625| 0.003363[ 0.153355| 0.635547 -1.3516546 -1.276256541
z4 3743234 -131078 0.4186773] 0.657687| -46.6758] 5.16272714| -0.11453] -1.78807| 4233555 -85.8711 -53.1495406
z1 0.955173] -0.36403| 0.02125334] -0.11808) -0.02521] 0032173547 0.000332] -0.08251) 0.037035| 0.07407634 -0.458310927
Bea Iteracion z2 -0.92852[ 0.342055 0.9001696] -4.95139] -3.39137] 4.328256863| 0.062502) -5.22193| 4.319885| 8.633770002 3.096762605
z3 0.063563[ -0.02353) 0.008615445[ -0.03665( 024023 -0.308671174| 0.003363[ -0.52005| 0.635547 13516546 0.204737034
z4 3.743234 -137833 04186773 -2.32157| -46.6788] 5957416211 -0.1453[ 9.522703| 42.33555| 85.57110002 151.2674134
z1 0935173 -0.45283| 0.02125354] 0.06531] -0.02521] -0.005161273| 0.000332] 0.150105| 0.037038 0 -0.24203516
4ta lveracion z2 -0.92852[ 0.425543 03001696 2.787587) -3.33137] -0.634338531 0.062502) 9.433547| 4.313355 a 12. 01864354
z3 0.063863 -0.02327) 0.006615445[ 0.020486) 0.24023 0.04319618) 0.003363] 1431302 0.635847 0 1532315565
z4 3743234 -171553 0.4186773] 1296546 -46.6755] -3.556885211 -0.1453] -17.3233] 4233555 1] -27.23354503
z1 0955173 -0.23317| 0.021253354| 0.255804| -0.02521] -0.038628613 0.000332 -0.02703| 0.037038 1] -0.043087157
Sta lteracion z2 -0.92852[ 0.224734 09001616 10.81872) -3.39137] -5.196647506| 0.062502] -171448| 4.313835 0 4132351361
z3 0.063563 -0.01546) 0.006615445[ 0.073503) 0.24023] 0.368139434] 0.003363[ -0.26325| 0.635547 1] 0.16300135
zd 3.743234 -0.90601 0.4156773] 5.03134| -d46.6755) -T1.52663777| -0.11453[ 3.126515| 4233555 a -6d. 27424527

R51=

R52Z -

RS3 -

RS54 -

RS5 -

RSy = |25 = 7]
IRl = —1_

(n=1) ‘752
0.233567  IRI=
0907868  IRI=
063045 IR =
1774351 IRI=
0212083 IRI=

RS

i

0.233367

0573715

0.603434

0.536203

0.759385



FIGURA 3.72: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 781m a 792m.

Dist Cota he m
1 7100 | 3817.656
7 | 7o150 | salvest Zon
3 | voe00 | Saivesa Z.00
4 | 7o250 | a@liesa 000
% | vos00 | Saivesd Z.00 ya= coal 23 a=llldu+i= 05
G | 7oa50 | aalvesa 000 wl=  cotald 1
7 | 7400 | saivesd 000 2 = 23 = [payWM = -0.27272727
5 | 7ed.50 | 3817680 Z.00 22 = 24 = 0
TA5.00 | aali6e0 000
78550 | 3ali.Ee0 0.00
THE.00 | 3817.6el Zon ¥r o (Y - ¥, )/ dx = slope input (8)
To6.50 | 3617.660 Z.00 RSy = |23 - z,]
Ta7.00 | 3ali6e9 -z.0 and
TE7.50 3317653 0.00 Z," = Z, from previous pesitien, j=1,4 (9)
795.00 | 2917658 -z.00 b L] IRI = —1— i: RS
76650 | oolibon 000 (n=1) =24
T53.00 517657 -2.00 F4) z2 z3 zd’ Y resultado
78950 | aaliban -Z.00 21 0986173 02605 002128334 0] -002521 0.006A7S26RE| 0.000332 0] 0.037038] 007407694] -0 1@ead9d4ad|AS1= 1437233 IRI= 1437233
73000 | Za17.655 —Z.00 ra teracion | z2 “0.57852| 0253232 [N 0] -333937| 0.9249leala| 0.062602 0| 4379665 5 Gad7 70002 3 B1I7AZ0456
73050 | 3aliees 000 z3 | 0.063863| -0.017492] 0.006615495 0| 024023 -0.065533527| 0.003863 0] 0635347 13916946 130674382
EEN ST (i3] z4 | 3.743294] -l0208]  O4iE677d o] -46 GV 1Z.73055) -0.11453 0| 4233555 65 7000z 57 58079165
79150 | aali.654 -z.0
TIZ00 | Sali6es -Z.00 2 O.5a6T7a] -0 iehaz]  0.0z1za30d] 0 Z06096d]  -0.02521] -0.032952523] 0.0005592] 0096651 0037036 007407659 0 GOSE0063| RS2 - 2560529 IRI= 2 02511
z2 -0.52852[ 0175071 0.3001616[ 8.837715] -3.39137| -+.438435221| 0.062802[ 6.128237| 9.319885| 8.633769933 13, 34235361

2da lreracion — o[ eareal D.07204] D.0065G495] 0.08995] 0.24025] 0.9W@4v7529| 0.009953] 0.952408] 0.595047] 13915948 7 721456762

z4 3743234 -0.7058 Q.4186773[ 4.110546| -d6.6788] -61.0306303) -0.1453[ -11.175d4| 42.93555) 85.87103338 17.00377003

=1 0555173 0158661  0.02125334[ 0.4N652| -0.02521] -0.065606854| 0.000332] 0.01557S| 0.057035 1} 0.518614513|R53 - 0441305 IRI= 1435542
3ra lteracion z2 -0.52852 -0.14308 0.3001616] 174125 -3.39137] -5.225572683| 0062802 1065242 4.313585 1} 9.100536066

z3 0.0635653] 0.010254) 0.0066154450 0127958 024023 0.653545451) 0.003563[ 0GTTEZ| 0635547 1} 0.959313575

z4 3.743234 0600024 04186773 8.0958213) -46.6785] -127.0353122) -0.1453[ -134805) 4233555 0 -120.284 7158

zl 0385173 05912481  0.02128334[ 0.133702] -0.02521  -0.02413531| 0.000332] -0.11936) 0.037033| 0.07407634 0636700263/ R54 = 00735 IRI= 1151713
#ta lteracion z2 -0.52852 -0.48154 09001616 8192223 -3.33137]  -3.255441439| 00628021 -7.55405) d4.315585| 8.633770002 5.540325334

z3 0.063863] 0.03312) 0.0086754d50 D.OE0Z06| 024023 0.230658631) 0.003863[ 118633 0635547 13316346 0.52335015

z4 3743234 1941528 0.418677I[ 3.810313] -46.6755] -44.80752267) -0.1453] 1377562 42.93555) 8587110002 60.53044 345

z1 09558173 0B2317| 0021258334 017933 -0.02521] -0.013344552| 0.000332] 0.060125) 0.037038 1} 0.793882357|R55 - 0003216  IRI= 0.323013
Gra lteracion z2 -0.52852] -0.55113 03001696 4. 557731 -3.3913F] -1 795221666| 0062502 3805161 d4.315585 1} G.40650333

z3 0.063863] 0.040662) 0.0066754d50 D.0SEESE| 0240231 0127137336 0.003863[ 0.53758d| 0635547 0 0.802035353

z4 3.743234 2 383356 0186773 2319864| -46.6755] -24.F0944565) -0.1453[ -B.533513] 42.33555 0 -26.94535169




FIGURA 3.73: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 792m a 803m.

Dist Cota ¥ m
1 T32.00 3817.653
2 73250 3817652 -2.00
3 733.00 3817652 0.00
q T33.50 3817.650 -4.00
5 734.00 3817648 -4.00 ya= ocotal 23 a=1ldx+1= 05
[ 734.50 3817.643 .00 yl=  cotah 1
K 795.00 3517.643 0.00 zZI' = zF = [(yauM = -1
g 795.50 3817643 0.00 z2° = 4 = 0
T36.00 3817.650 .00
T96.50 3517.643 -2.00
TI7v.00 3817.643 0.00 X't = {‘-\‘1 - 'l'i_l) { dx = slope input (8)
73750 | 3511643 0.00 L
735.00 3817649 0.00 and
73850 3817.6848 -=.00 Z," = 2, from previous pesition, j=1,4 (9)
THA00 | 3ETT.E4T —Zon B i i:
79950 | 3610647 0.00 (-1} ez 7L
00,00 3517.647 0.00 =1 z2" =3 zd' y resultado
500,50 3517.646 -2.00 z1 0.958173] -0.98817| 0.02125334 0| -0.02521 0.02520931 0.000332 0f 0.037035) -0.07407E34 -1.03704033(RS1= 0.653507 IRI= 0.658507
801.00 3817645 -2.00 1ra lteracion z2 -0.92852 0328516 0.3001616 0| -3.33137 3.391363] 0.062802 0f 4313885 -8.63977 -4.513555002
§01.50 3E17.6dd -2.00 z3 0.063563| -0.063586| 0.006615445 0| 0.24023 -0.2402836] 0.003563 0f 0.635547 -1.3516546 -1655584746
S0z.00 3517644 0.00 z4 3.743294| -5.74329 0.41867 7S 0| -d46.6755 4667853 -0.1M53 0 4293555 -85.571 -42. 93556402
80250 3817643 -2.00
§03.00 3817642 -2.00 z1 0358173 -102477| 0.02125334[ -0.03134| -0.02521] 0.0427511dd| 0.000332] -0.04261] 0.037035 a -111657364| RS2 - 0130313 IRI= 0.42481
2da lteracion z2 -0.92852[ 0.962303 09001676 -3.88859) -3.33137] 5.751244506) 0.062802] -2.63643| 4.313585 0 0.125133327
z3 0.063563 -0.06623| 0.006615445] -0.02558) 0.24023] -0.4074345058] 0.003363] -0.42346| 0.695547 1] -0.925760374
z4 3.743294 -3.88135 04186773 -180564| -46.6755] TI.18017531 -0.1M53 4.9172| 42.93555 0 T5.3867ETEY
z1 0358173 -110337| 0.02125334[ 0.002745| -0.02521] 0.023337735| 0.000332[ 0.077755| 0.037035] -0.14515355 -1147650705|R53 - 1155533 IRI= 0.663356

z2 -0.32852[ 1036756 0.300M616[ O.T16241)  -3.33137 313359707 0062502 4322821 4.313335 -17.27354 -8.064124.335
z3 0063563 -0.07131] 0.005615445) 0.000854) 0.24023] -0.222450734| 0003563 0773104 0635847 -2 75555832 -2.30.3159558

3ra lreracion

z4 | 5743294 4.17966]  0.4156773] 0054065 -46.6756] d45.2045019] -0.1M53] -B.07725| 4295555  -T1l.7422 SA1EETET
Z1 | U.985173] -i13408] 0.0z175504] -0.17164] -0.02521] 0.058061628] 0.000992] -0.14054] 0.057053] -D.19505308] 1536046075 RS4 = 3323981 IRI= 1332285
dta eraci zZ | -0.0zo5z| 10B561Z]  0.900WG6[ —7.75302] -3.39137[ T.5103656786] 0.05za0z] -6.6947| 4.319885]  -Tr.27354|  -24.55067616
afteraclon ™3 | 0.063663] -0.07329] 0.006615445] -005335) 0.24029] -0.553432577| 0.009663] —1.59667] 0.695647| -2.7aaa0d2]  -9.660329547
z4 | 5.743094] 429593  0.4156173] 3.37627| -aGn76e]  107.5102092] -0.7453[ 16.22037] 4293555]  -T7l.7d922|  -5o.6a06e07]
Z1 | 0.38ai73] 15l 0.0z175304] 052266] -0.02521] 01z25e5554] 0.000992] -0.05526] 0.037033] O.07407634]  —leo@4di|RS5- 131354 IRI= 1328536
St teraci 27 | -0.0z652] 1426525  0.000G6[ 22105 -5.59757|  B.40517096] 0.062602] -5.43704] 4.319005] 6.639770002 0347445071
afteraclon ™23 | 0.063863] -0.09812] 0.006615445] —0.16295) 0.24023] —1167o06643] 0.009863] -0.54919] 0695647 13976546 —0,58595399

z4 3743234 575101 0.1BE77I[ -10.2813| -46.6765] 2268744967 -0.1W55] 6577202 4293555 8568710002 303.0304547




FIGURA 3.74: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 803m a 814m.

Dist Cota b E_
1 | 80300 | salredez
7 | a0350 | 3atred -Z.00
3 | a0d.on | Seir.edn -Z.on
4 | a0450 | aoir.6ad -z.0n
5 | a0s.o0 | seir.ear -4.00 wa= coalN 23 a=Tidx+i= 05
f | a0550 | aor6am Z.00 wl=  cotall 1
7 | @000 | 3etream 0.00 = 2 = eyl -1
§ | 80850 | 3B1r.637 -2.00 22 = 24 = 0
GO7.00 | aair.6ar 000
B07.50 | 3817637 0.00
GO0A00 | aair.6ar 000 ¥'om (Y, - ¥, ) / dx = slope input (8)
G060 | SoTr.ean Z.00 RSy = |2y - 2]
B09.00 | aai7.6a8 0.00 and
803.50 3317637 -z2.00 Z,' = £, from previous pesitien, j=1,4 (9)
B0.00 | 3817637 0.00 3 B IRI = —i— i RS
B050 | ao1r.636 -Z.00 (n=1) =24
511.00 SE17.635 -2.00 zT zZ z3 zd4" y resultado
BTG50 | sair.6ad -Z.00 21 0.988173] -0.9@aly| 002126334 0] -002521]  n02%e0931| 0000332 0] 0.037038] -0.0v407634 103704033|AS1= 0658207 IRl=  0.653807
BlZ00 | aoir.6ae -4.00 ra lteracion | zZ -0.92852| 0928516 03007616 o] -33amEr F557364) 0.062602 0] 4313655 -6.63977] -4 319885002
81250 | aoir.6a2 0.00 z3 | 0063863 -0.06386) 0006615445 0] 024073] -02902896) 0.003363 0] 0635847 13916346 169584746
BE00 | aair6a -Z.on 24 | 3v4529d4| -3 veazd|  04TETTS 0] -4f67am dfi Grooa|  -0.753 o] 4233555 -EEE7T|  -d42 33556402
B350 | a3aireal 0.00
Bd00 | aair.6a .00 1 0.3maTra] 10247y D0zizaaad] -O0a19d] -0.07521]  D0dzvsiiad] 0.000952] 004261 0.037036] 007407634 1. 7A065058 1126605 IRI= 0892806
2da eracion —Z2 -0.32852[ 0.962309 0.9000616[ -3.88853] -3.39137| G.75l24d506| 0.062802[ 269643 4.313885 -8.63977 -8.510636671
=3 | 0.063063] -0.06E23] D O0RGTS445[ -0.02858 0.24073] -0 407494508 0.003063] -047046] O06doad7|  -139169d6] -2 317455574
z4 | 3743204 -3.88195]  0.4186773] -lo086¢| -96.6758] 7R 1B017SE| -0.1953]  4.09172| 4293555 -85.57N 7484312137
21 0.3aaTra] -1iTeGY]  O0zizasad] -01818] 007521 0058421956 00005592 -0.00743] 0037050 -0.07407654] -1 Se07a0s6d 077352 IRl= 0853177
3ra eracion |22 -0.92352[ 1105538 0.9001616[ -7.66095] -3.39137| 7.859346992| 0.06za02[ -047003] 4.313885 -6.63977]  -7.805860519
23 | 0.063063] -0.07604] 0 O0GGIS445[ -D.0663| 024079 -0 556060473 0.005663] -0.07562) 0695647 13916996 -2 154710925
z4 | 3743204 -4.95696]  0.4186773] -3.06322| -96.6700[  Ioo.Iveles| -0.1953[ 0.857142] 4293555 -85.ETN 15.14198568
z1 0.938173] -leqd6]  0.02128394] 01861 -0.02521] 0.059=187v6] 0.000932[ 0.015026] 0.037038] -0.@@5388]  -1.603908474 168226 IRI= 1060437
dta eracion |—Z2 -0.92852 1282006 0.9001616[ -7.02654] -3.39137|  7.007410036] 0.062002] 0950942 4319005  -1r.27954] 14 7ASB273
23 | 0053663 -0.08618] 000GEI5445[ -005164| 024079 -0.517759626 00056063 O1459341| 0695847 -7 7683002]  -5201624295
z4 | 3v43294] -GiBavl|  04WBG73] -3.26814| -966700] 00579385 -0.7953] -1.73414] 4293555 -T7i7422]  -6133379873
1 0988173 -15a057]  00z2aadd] -03M27] -0.02521] 00s2ardary] 0.000332] -0.08071 0.037038] 0.07407634 1626829661 1426476 IRI= 1133633
Sta teracion |22 052652 1494362 0a0mEIE[ —a2a91s| -aoaar] T iesiizsa] 006zanz|  -5A07d| 4.319605| 66347000z 7 897839957
z3 | 0.063363[ -0.10278] 0.006615445[ -0.09768 029023 -0.790343085| 0.003363[ -0.80217| 0635847  13916996|  -0.9018809587
=4 | 3743204 -6.02443] 04TGGi7d] -Glo204| -d66700]  1oaB491709] -0.11953] 931d761] 4293555 B5.ar1io00z Z36.6285012



FIGURA 3.75: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 814m a 825m.

Dist Cota Y
1 §14.00 3517.631
2 £14.50 3517.631 0.00
3 §15.00 3517.630 -2.00
4 §15.50 F517.630 0.00
5 §16.00 F517.623 -2.00 ya= cotal 23 a=Tldx+1= 05
5 &16.50 SE17.623 0.00 yl= cotall 1
7 §17.00 3517628 -2.00 T = 23 = [wa—wTM = -2.45454545
g §17.50 3517628 0.00 2 = 4 = u]
3 §15.00 F517.625 0.00
o £18.50 SE1T.EET -2.00
il §13.00 F817.627 0.00 o= (Y, =¥, )) [ dx = slope input (8)
12 §13.50 3517626 -2.00
13 §20.00 F517.625 -2.00 and
14 gz0.50 3517624 -2.00 Z2," = Z, from previous pesition, j=1,4 ()
15 §21.00 3817623 -2.00 b 4
16 §21.50 3517.621 -4.00
17 §zz2.00 3517615 -5.00 =1 z2" z3 zd4" y resultado
15 822.50 3517.614 -5.00 zl 0.988173] -2.42551) 0.02125334 0] -0.02521  0.081877397| 0.000332 0] 0037038 1] -2. 36363712
13 g23.00 3517.612 -4.00 Ira Iteracion z2 -0.32852 2273085 0.3001616 0] -3.39137| 8.324269364| 0.062802 0] 4.313385 1] 1060335403
20 §23.50 351761 -2.00 3 0.063863] -0.15676( 0.006615445 0] 0.24023| -0.5583501745| 0.003363 0| 0635847 1] -0. 74655702
2 g24.00 F517.603 -4.00 zd 3743234 -3.18803 0.4156773 0| -46.6755 14.57531] -0.114535 0] 4233555 1] 105. 3872247
22 824.50 SE17.607 -4.00
23 §25.00 3517604 -6.00 z1 0.955173] -2.33566) 0.02125334] 0.225681] -0.02521]  0.018520187| 0.000332] 0104577 0037035 -0.07407534 -2.060650051
2da lteracion z2 -0.92852[ 2.194675 0.900616] 9.544732 -3.39137] 2.531850334| 0.062502] G.6184594) 4.3135885 -8.63377 12.24335135
3 0.063565] -0.15035| 0.006615445[ 0.070146| 0.24023] -0.173353555] 0.0035635 10334 0635547 -1.3316546 -0.612487633
zd 3743294 -8.84773 04186779 443333 466753 3484840822 011453 120695 4253555 -85.871 -67.50057336
z1 0.955173] -2.03631] 0.02125394] 0.260728] -0.02521] 0.015440332| 0.000332] -0.06635( 0.037035 1] 1827121472
3ra lteracion z2 -0.32352[ 1.913374 09001616 102656 -3.33157] 2077171736 0.062502] -4.23315) 4.313585 1] 1077836023
z3 0.063563 -0.1316) 0.008615445) 0.081033 0240230 -0.1d47ivddad| 0.009865] -0.66574) 0635547 1] -0, 863473655
=4 3743234 -F.T1373 0.4156773] 5.128736) -46.6755] 28.53020313] -0.1453] 7.73051 4233555 1] F3.73576427
=1 0.5355173] -160551] 0.02125334[ 0.223406| -0.02521] 0.021767575| 0.000332[ 0.033477| 0.037035| -0.07407554 -1.534335374
dta lteracion z2 -0.92852[ 1.696512 0.900616] 9. 702266 -3.39137] 2928357785 0.062802] 27118664 4.31988% -8.63977 T.806025944
z3 0063563 -0.11663| 0.006615445( 0.0715304| 0.24029 -0.207453733( 0.0035635] 0.352725) 0.635547 -1.3316546 -1.3118353758
=4 3743234 -6.53345 0.4156773] 4.512661) -46.6755] 4030533334 -0.11453] -5.86359| 4233555 -85.871 -51.75554563
=1 0.958173] -157607[ 0.02125334] 0.66143| -0.02521] 0.033070465| 0.000332[ -0.05136 0.037035 1] -1.4282158925
Sta lteracion z2 -0.32852[ 1480326 0.900616) 7.026655( -3.39137] 4.448317534| 0.062502] -3.25053) 4.313585 1] 3. 706136436
3 0.063563] 010156 0.006615445[ 0.05164| 0.24029] -0.315220335( 0.003565] -0.51045) 0.635547 1] -0.875886393
zd 3743234 -5.57032 0.4156773] 3.265212] -46.6755 6125343406 -0.11453] 5327303 4233555 1] 6d. 4601352
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1
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FIGURA 3.76: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 825m a 836m.

Dist Cota ¥
1 g25.00 3517604
2 §25.50 3517604 0.00
3 g26.00 F517.603 -z.00
4 S26.50 3517604 .00
5 g27.00 3517.605 2.00 ya= ocotall 23 a=1lMd=+1= 05
5 g27.50 F517.603 -4.00 yl= cotal 1
7 258.00 3517.593 -5.00 zZI' = z3 = [u=-yIiT = -2350303031
g g28.50 3517.595 -5.00 22" = o = 1}
3 g23.00 3517.593 -4.00
10 §23.50 F517.554 2.00
1 30,00 SE17.552 -4.00 it - {“'i = ¥y} f dx = slope input (8)
12 §30.50 3517.583 -6.00
13 §31.00 F517.567 -4.00 and
4 83150 3317.586 -2.00 Zz," = Z, from previous position, j=1,4 (9)
15 g32.00 3517.585 -2.00 3 4
16 §32.50 3517.583 -4.00
17 §33.00 3517.552 -2.00 =T zZ =3 4" y resultado
15 533.50 3517.581 -2.00 z1 0.955173| -2.87468) 0.02128394 0] -0.02521 0.073336175| 0.000992 0] 0.037038 0 -2.801348044
13 834.00 3817.573 -4.00 Tra Iteracion z2 -0.92852[ 2. 70137 03001676 0] -3.39137| 9.86580072F| 0.062802 0] 4.313385 0 12.56633515
20 §34.50 FE1T.5TT -4.00 z3 0.063863] -0.16578] 0.006615445 0] 0.24023| -0.633024231] 0.003563 0| 0.635547 0 -0.554505352
21 35,00 SE17.574 -6.00 zd 3743294 10,5836 0.4136773 0] -46.6785 13579236 -0.11453 0] 4233555 0 1243033775
22 §35.50 F817.573 -2.00
23 §36.00 F517.572 -z.00 =1 0.5955173] -2.76822| 002125334 0.267474) -0.02521] 0.022305407) 0.000392] 0.123344) 0.037035) -0.07407634 -2 428569552
2da Iteracion zZ -0.32852] 2601036 050ME16] 131228 -3.33137] 500071507 0.0682502] 7.8ddidd| 4 313535 -5.63977 16. 11545386
z3 0063563 -0.1783] 0.006615445] 0.083136) 024023 -0.212610237) 0.003565] 1.2318582) 0.695847 -1.3916946 -0, 465150124
z4 3743234 -10.4863 0.41567 73] 5.261493) -46.6785 4130181715 -0.11453] -14.3046] 4293555 -55.871 -fd. 09862466
zl 0.988173] -2.39385|)  0.02128394[ 0.343064) -0.02521 0.0MS027S| 0.000392] -0.06361) 0.037V038) 0.07407ESd -2, 034508353
3ra Iteracion z2 -0.32852[ 2254366 03001696 14.50921 -3.39137[  1587805474| 0062802 -4.0255| 4.313555| 8.633763335 229662537
z3 0.063563 -0.1551| 0.006615445[ 0106631 0.24023[ -0.1125012158] 0.003363] -0.65213]) 0.635547 1.3316946 0.535543535
z4 3743294 -9.03085 04186773 B.7d8dd| -d46.6788] 2185456722 -0.11453] 7340301 4293555 8587103335 T2 7241532
z1 0.955173] -2.01045| 0.02125334[ 0.485512) -0.02521] -0.01508887) 0.000332] O0.111858) 0.037035) 0.07407654 -1.350757133
4ta Iteracion zZ -0.32852] 1683074 0301516 20.6735d| -3.33137] -20238613583) 0062502 ¥.073265| 4.53136585| 8.6533770002 362515667
z3 0.063563[ -0.12393( 00066154450 0151932  0.24023] 0143823787 0.009863]  1IN7EZ2| 0.695547 1.3916946 2669282349
z4 3743234 -T.B1576 0.4156773] 9.615465] -46.6788] -27.93931191] -0.1453] -12.9037| 4293555 858710002 47.02174244
zl 0.988173] 133481 002128334 0.7FI576) -0.02521] -0.067Z30766) 0.000392] O0.04666) 0.037V035) -0.14815388 -0. 732018333
Gta Iteracion z2 -0.92852[ 1254227 03001676 3263227 -3.39137[ -8.052521411] 0.062802] 2.353044| 4.313585 -17.27954 05074753
z3 0.063565] -0.06627 0.006615445] 0.23352) 0.24023] 0.641400755) 0003563 O0.46376) 0.635547) -2.7833532 -1.524673435
=4 3743234 -5.05639 04156773 1507773 466735 124538577 -0.1453[ -5.38517| 42393555 L = -231.6050103

RS, = |2y = 7]

e g
BL= oD 4™

RS1= 191654

R52- 1360373

RS53- 2633052

RS54 = 4020063

RS% = 0732654

IRI = 191654
IRI = 133546
IRI = 275333
IRI = 263251
IRI = 2.264533



FIGURA 3.77: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 836m a 847m.

Dist Cota ¥
1 §36.00 3517.572
2 836.50 3817571 -2.00
3 837.00 3517.570 -2.00
4 837.50 3517.562 -16.00
5 §35.00 3617.561 -z.00 ya= caotal 23 a=Tld=+1= 05
3 838.50 3817.563 4.00 yl= cotal 1
T §39.00 3517.564 2.00 I = z3" =  [(wa-uDiM = -2183131315
g §39.50 3517.562 -4.00 2" = 4" = 0
3 G40.00 3517.563 .00
10 S40.50 3817.562 -2.00
1 g41.00 3517.561 -2.00 I e (\‘i = ¥,_) / dx = slope inpuc (8)
12 841.50 3617.561 0.00
13 gdz.00 3517.560 -z.00 and
4 842,50 3817.553 -2.00 z2,' =z, from previcus positien, j=1,4 (9)
15 g43.00 3517.558 -2.00 3 b
16 843.50 3517.557 -2.00
17 Gdd.00 F517.555 -4.00 =1 z2" z3" 4" y resultado
18 Sdd.50 FE17.554 -2.00 =1 0955173 275600  0.02128354 0] -002521]  0.055002131] 0.000332 0] 0.037035| -0.07407634 -2 175087373
13 545.00 3517.553 -2.00 Tra Iteracion zZ -0.92552| 2025853 0.3001616 0] -3.33137| 7.333350545| 0.062502 0] 4.313555 -8.63377 0. 785433635
20 845.50 3517.552 -2.00 E=] 0.063563] -0.13334( 0.006615445 0] 024023 -0.5242652158| 0.003563 0| 0.695547 -1.3916546 -2.05530084
1 Gd6.00 3617.551 -z.00 zd 3.743234| -5.16713 0.4156773 0] -46.6755 0154472 -0.114535 0| 4233555 -55.871 7.606433112
22 Sd6.50 FE17.5439 -4.00
23 S47.00 3817.548 -2.00 z1 09385173 -214936)  0.02128394[ 0016717  -0.02521 0.0518127¥16] 0.000332 0.007746( 0.037035| -0.07407E94 -2. 147163204
2da Iteracion zZ -0.92552] 2013604 0.9001616]° 0.707017]  -3.33137] G6.970283553| 0.062802] 0.430257| 4.3135355 -8.63377 1547331772
z3 0.063563] -0.13831| 0006615445 0.005196 0.24025) -0.453867417| 0.003565[ 0.076332| 0.695547 -1.3916546 -1.94 2251551
=4 37432594 -8.14133 04156773 0325544 -d6.6755] 595333035435 -0.1453] -0.83403| 42 33555 -85.8711 13607555851
z1 0958173 -212177)  0.02125334[ 0.032335) -0.02521] 0.048363586) 0.000332] 0.00135| 0.037035] -0.55261552 -2.6311351
Gra Iteraion zZ -0.92352] 1333675 0.3001616] 1.5392303] -3.33137 6.58693456| 0.062502 0.055455| 4.313555 -63.11516 -55.053123965
=3 0063563 -03712) 0005615445 000237  0.24023] -0.4667I0136( 0.005563] 0.013421| 0.695547| -11.1335568 -11.71373435
=z 3.743294[ -8.03746 0.4186779] 0647859 -46.6758] 90.66344573| 01453 -0.15584| 4293555 -58E6. 9658 -E03.8507334
z1 03535173 -2.60002) 0.02125334[ -125701) -0.02521[ 0.235235162) 0.000332] -0.55321| 0.0537035| -0.07407534 -4. 235013735
4ta Iteracion zZ -0.92852] 2443051 0300516 -535.1625) -3.33137[ 33.72553563| 0.062502] -37.9225| d4.5313565 -5.63577 -57.55672254
z3 0.063563] -D16503| 0006615445 -0.3307 024025 -2.81d688552( 0.0035635] -5.95555| 0695847 =1.3916546 =10, 72070564
=4 3.743234[ -9.549N 0.4186773] -24.7268| -46.6758] S46.7834164) -0.1453] 6315607 4293555 -85.871 495.4325243
=1 0956173 -418453| 00212583554 -1.22505] -0.02520] 0270261532 0.000332] 0431665 0037055 014515565 -4. 4353863555
Sra lteracion zZ -0.92852 3.932284 090616 -51.8104] -3.39137] 36.35786878| 0.06280Z2] 31177E| 4.313385 1727354 3687703535
=3 0.063563] -0.27046| 0006615445 -0.36076 0.24023] -2.576074071| 0.003565[ 4.886854| 0695847 2. 7833592 4.4423 73546
=4 3.743234[ -15.8523 0.4156773] -24.0577| -46.6755] S00.4233362) -0.11453] -56.7463] 4233555 171.7422 5754752135
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FIGURA 3.78: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 847m a 858m.

Dist Cota Y
1 §47.00 3517.545
2 §47.50 3517.547 -2.00
3 §45.00 3517.546 -2.00
4 Hidi3.50 SE17.545 =200
E) 843.00 3517.543 -4.00 wa= cotall 23 a=Tlda+1= 05
| §43.50 3517.541 -4.00 yl= cotal 1
T §50.00 3517.543 4.00 " = zF = [wayTM1 = -ZE1515152
& §50.50 3517.533 -5.00 2" = 4" = 0
3 &51.00 SE17.535 =200
10 85150 3517537 -2.00
1 §52.00 3517.535 -4.00 ite (Yi = ¥y_y) / dx = slope inpuc (8)
12 §52.50 3517.533 §.00
13 §53.00 3517.532 -14.00 and
14 §53.50 3617531 -2.00 Z," =z, from previous pesitien, j=1,4 (9)
15 854.00 3817.530 -2.00 3 4
15 554.50 3517.528 -4.00
17 855.00 3817.524 -8.00 E4 z2" z3 zd4" y resultado
15 §55.50 3517.526 4.00 =1 0.555173] -2.75485( 0.02125354 0f -0.02521]  0.071044413( 0.000332 0| 0.0537035 -0.07407554 -2, 787882857
13 §56.00 3517.524 -4.00 1ra Iteracion z2 -0.32352[ 2616727 0.3001616 0f -3.331537] 9.557434455| 0.062502 0| 4.313355 -5.63377 3.534451366
20 856.50 3517523 -2.00 z3 0.063563) -0.7338) 0.006615445 0f 024023 -0.67FIvE7E2[ 0.003563 0] 0.695847 -1.3916546 -2, 24885266
21 857.00 3817.521 -4.00 =t 3743294 -10.5493 04186773 0f -46.6788 13154943 -0.11453 0] 4293555 -85.8711 35.12904693
22 §57.50 3517.513 -4.00
23 §55.00 3517.517 -4.00 =1 0.955173] -2.75431 0.02125354[ 0.075227| -0.02521] 0.056632024| 0.000352 0.0345853) 0.037035]) -0.07407634 -2 662208463
2da Iteracion z2 -0.32352 2555534 0.9001616] SA8157T) -3.33137] TF.626653136| 0.062502] 2206163 4.313555 -5.63377 6.963253242
z3 0063563 -0.7804) 0.0066715445) 0.023382)  0.24023] -0.540375306| 0.003363 0.346467| 0.635547 -1.3916546 -1 740265277
=t 3743294 10,4359 0.45677I[ 1479737 466755 10497361 -0.1453] -4.02316| 4293555 -85.8711 5.123484 868
=1 0.5355173] -2.63072( 0.02125354[ 0.145205| -0.02521] 0.043570557| 0.000352 0.006076) 0.037035) -0.07407634 -2.5066455873
3ra Iteracion z2 -0.32352[ 2.471303 0.9001616] 6.266053) -3.33137 5.901581712| 0.062502] 0.384565|) 4.313355 -5.63377 5.386633113
z3 0063563 -0.7002) 0.0066715445) 0.046065)  0.24023] -0.418167647| 0.003363) 0.060334| 0.635547 -1.3916546 -1.873420568
=t 3.743294 -9.96543 0867V 291536 -46.6735] 8123354702 -01M53[ -0.70123( 42.93555 -85.8711 —12.35891444
=1 0.355173 2477  0.02125334[ 0.135333 -0.02521 0.04722764| 0.000952] -0.01223) 0.037035] -0.14515385 -2.454 286274
4ta Iteraion z2 -0.32352[ 2327461 0.9001616] 5.749002) -3.33137] 6.353460433| 0.062502] -0.77504( 4.513555 -17.27354 -3.62 7661386
z3 0063563 -0.06008) 0.0066715445) 0.04225) 0.24023] -0.450163473| 0.009363] -0.12213( 0.695847| -2.7833832 “347ISTETIS
=t 3743294 -9.38311 O.MSE6TVI[ 2673942) -46.6735] 8744908022 -01M53[ 1415542 42.93555 L A -55.55344 844
=1 0.955173] -2.42526 0.02125394[ -0.07721] -0.02521] 0.087566372| 0.000932 -0.0883) 0.037038) -0.14515388 -2.651352263
GSta Iteraion z2 -0.32352 2275544 0.9001616] -3.26548) -3.33137 1.78016653| 0.062502] -5.62533| 4.313355 -17.27354 =12 11200065
z3 0083565 -0.15674| 0006615445 -0.024| 0.24023] -0.534663403| 0.003363 -0.88353( 0695847 -2 7833852 -4. 652322805
=t 3743294 -918712 0486773 -151882| -46.6735 JE2 1423112 -01153] 10.25955( 42.93555 L A =10.04E27215
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FIGURA 3.79: Calculo de IRI con el programa del banco mundial en su publicacién N° 46, del tramo 858m a 869m.

Dist Cota ¥ m 580
1 §55.00 3517.517
2 855.50 3817.513 -8.00
3 §59.00 3817.509 -8.00
4 §53.50 3817.507 -4.00
5 §60.00 3817.503 -8.00 ya= ocotal 23 a=1ldx+1= 05
[ §60.50 3817504 .00 yl=  cotah 1
K 561.00 3517.503 -2.00 zI” = 3 = [(va-yTM1= -2.03030503
g 861.50 3817.502 -2.00 28 = 4 = 0
3 §62.00 3817.501 -2.00
jul 862,50 3817.502 2.00
1 8E3.00 3817 501 -2.00 X't = {‘-\‘1 - 'l'i_l) { dx = slope input (8)
86350 | aelrso0 | -z.on RSy = |25 = 2]
§64.00 3817.493 -2.00 and
864.50 3817.438 -=00 Z," = 2, from previous pesition, j=1,4 (9)
S65.00 3817.438 0.00 ] J 1RI = i:
86550 | 3017.495 0.00 (-1} ez 7L
56600 3517.497 -2.00 =1 z2" =3 zd' v resultado
56650 3517497 0.00 z1 0.958173] -2.06615| 0.02125334 0| -0.02521] 0.0SS7I037S| 0.000332 0f 0.037035) -0.23630776 -2.3097766RE|RS1= 3.5832958 IRI= 3.892355
§67.00 3817.436 -2.00 1ra lteracion z2 -0.92852 1541443 0.3001616 0] -339137| T.091044273| 0.062502 0f 4.313885 -34.55308 -25.52653318
§67.50 3817.435 -2.00 z3 0.063563| -0.13353| 0.006615445 0| 0.24023| -0.502423703] 0.003363 0f 0.635547) -5.5667744 -6.20273435
86500 3817495 0.00 z4 3.743234| -7.52689 0.4186773 0| -46.6735 JrE01S]  -0.11453 0 42.93555 -343.4844 -253. 7100374
865.50 3817.434 -2.00
G53.00 3617.434 0.00 z1 0355173 -z 26246 0.021255334 [ -0.54331) -0.02521] 01S6366654) 0.000332] -0.25176| 0.057035| -0.236350776 -3.217d66545| RS2 - 6.6954056 IRl = 5.2T3652
z2 -0.92852 2144665 09001616 22,9781 -3.33137]  21.03576109] 0.062802] -15.9334| 4.313585 -34.55308 -50.23013103

2da lteracion — 5§ Ge3ara[ 0.19751] 0.006515495[ 0.06667]  0.24023[ 1.450452563] 0.009863] 2 .50z25| D.595047| 5.o65TTEd|  -D.75aTZIe

z4 3743234 -8.64617 Q.4186773[ -10.667d| -d6.6785] 283.5363837 -0.1M53] 23.05617| 4233555 —343.4844 -4, 23543562

=1 0958173 -517541| 002125334 -1070537| -0.02521] 0245363321 0.000332 -0.04353|) 0.037035) -0.14515555 -4.132860323(R53 - 1337343 IRI= 4153104
3ra lteracion z2 -0.32852[ 2.387463 03001616 -45.2632) -3.39137]  33.492v2651] 0.062802) -Z277rd3| 4.313585 -17.27354 -28.8460204

z3 0.063563] -0.20545| 0.005615445) -0.33269) 0.24023] -2.373069356) 0003563 -0.43615| 0.635847) -2 TE53832 -6.130809377

z4 3.7432534 -12.0433 0.1BETTI[ -210554| -d6.67G5] 4603341552 -0.1M455] S.064322| 4293555 =171 7422 261217555

=1 0988173 -4 4327 002128334 -061336| -0.02521] 0154553474 0.000332] 0253211 0.037035 -0.23630776 -4 B33FT0E3T|R54 = 0252471 IRl= 3.132346
dta Iteracion z2 -0.92852 5.833138 09001616 -25.9661) -5.33137] 20.79183686) 0.062502] 16.4043| 4.313585 -3d4.55308 -19.43528436

z3 0063563 -0.26777| 0.005615445 -0.13083) 0.24023] -1473169733] 0003563 2576305 0635847 -5.56ETVE4 -4.522241643

z4 3743234 -15.6351 0.1BETTI[ 120772 -46.67G5] 2861790086 -0.1W55] -23.316) 4293555 -5d3. 4544 -114. 3356613

z1 09588173 -4.58483| 002128334 -0.41366| -0.02521] 0124086315 0.000332] -0.11471) 0.057035) 007407634 -4 31450154 RS5 = 3564405 IRI= 3267237
Gta lteracion z2 -0.92852 4.508101 05001616 -17.4343) -5.33137]  16.633153772| 0062502 -7.22173| 4.5313865) 8.633770002 4. 924315504

z3 0.063863 -0.23631 0.008615445) -0.12557) 0.24023] -1182763476| 0.003863[ -113415| 0635547 13316346 -1.350038511

z4 3743234 -17.368 0.IBETPI[ -8.1372] -d6.6765] 2237644803 -0.1W55] 1316566) 4293555 8568710002 3033000311




FIGURA 3.80: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 869m a 880m.

Dist Cota ¥
1 863.00 3517434
2 863.50 3517493 -2.00
3 g70.00 3517.493 0.00
4 g70.50 3517432 -2.00
5 g71.00 3817431 -2.00 ya= cotall 23 a=1lldx+1= 05
5 57150 3E17.431 0.00 yl=  cotal 1
7 g72.00 3517.430 -2.00 =2 = z3' = fualiM = -2
g g72.50 3517.430 0.00 z2' = 4 = 0
3 873.00 3517483 -2.00
0 g73.50 35174583 0.00
1 874.00 aE17.489 0.00 b AN {\‘1 - "Ii-l) ! dx = slope input (8)
12 g74.50 35174583 -0.50
13 875.00 3517488 -120 and
4 &7s.50 357485 -6.00 Z2," =2, from previcus position, §=1,4 (4]
15 876.00 3517483 -4.00 3 4
16 §76.50 3817451 -d.00
17 S77.00 3817480 -2.00 =T zZ" z3 zd’ y resultado
15 g77.50 3517.478 -d.00 =1 0.355173] -19V635] 0.02125334 0| -0.02521 0.05041862| 0.000332 0| 0.037035] -0.07407654 -2.00000372
13 g75.00 3517476 -4.00 1ra lteracion z2 -0.52852| 1857032 0.3001616 0| -3.33137 6.782738| 0.062802 0| 4.313355 -8.63977 2.14304E-03
20 §758.50 3517.475 -2.00 z3 0.0635863] -012773] 0.006615445 0] 0.24023 -0.4505732| 0.003563 0| 0.635847 -1.3516346 -2.00000032
21 g73.00 3517474 -2.00 z4 3.743234| -7.48653 0.4186773 0| -46.6755 93.35766 -0.11453 0] 4233555 -85.8711 -2.79787E-05
22 §73.50 3517.473 -2.00
23 850.00 37472 -2.00 z1 0.935173] -197¥635| 002125394 4.56E-1| -0.02521] 0.050418628) 0.000332] -2.8E-08| 0.037035 0 -1.925930476
2da Iveracion z2 -0.525852] 1857035 0.3001616] 1.33E-03] -3.33137] 6.752739084| 0.062802[ -18E-06| d4.313535 a 8.6337727a3
z3 0.063863[ -0.12773) 0.006675445] 142E-11] 0.24023[ -0.480573277| 0.009563] -2.8E-07| 0.655847 0 -0.60530631
zd 3.743234[  -7.45666 0.41586773] 8.97E-10] -46.67558] 9335767492 -0.1453] 3.2E-06| 4233555 a 85.5710762
=1 0.355173] -130315] 0.0212533d4[ 0153885 -0.02521] 0.015334552) 0.000332[ 0.08521| 0.037035 -0.07407654 -1.632734154
3ra Reracion z2 -0.92852] 1788257 0.9001616]° 7.7¥71592) -3.39137] 2.062331163| 0.062802[ 5.332847| 4.313535 -8.63977 8.351517105
z3 0.063863 -0.123| 0.006615445] 0.057156) 0.24023] -0.14616365| 0.003363] 0.546313] 0.635547 -1.3516346 -0.756785531
z4 3.743234[ -7.20952 0.4186773] 3.617252) -46.6788] 2839502685 -0.1453] -5.83433| 4233555 -85.8711 -70.90250353
z1 0935173 -16¥277| 0021283394 0178392 -0.02521] 0.013075043] 0.000332[ -0.07036| 0.037035 -0.07407654 -1.613737313
4ta leracion z2 -0.5925852] 1571786 0.3001616] 7.54472| -3.33137] 2566533135 0.062802[ -4.4528| 4.313835 -8.63377 -1.403520432
z3 0.063863[ -0.10811) 0.006615445[ 0.055447| 0.24023[ -0.181847707| 0.003563[ -0.69523) 0.635847 -1.3916546 -2.325430352
z4 3.743234[ -6.33663 0.4156773] 3.509156] -46.6788] 3532586597 -0.1453] 8120117| 4233555 -85.8711 -45.25258743
z1 0.335173] -160055] 0.02125394 -0.03] -0.02521] 0.058624022( 0.000332[ -0.04435| 0.037035 1] -1.616861303
Sta Iteracion z2 -0.92852] 1.503353 09001616 -12688) -3.39137] V.886537325| 0.062802[ -2.54134| 4.5313535 0 5.279516263
z3 0.063863[ -0.10344| 0.006675445[ -0.00932| 0.24023[ -0.558¥31231| 0.009563] -0.44631] 0.655847 1] -1.117869425
z4 3.743294 -B.06316 0.4186773] -0.59004) -46.67358] 055511368 -0.11453[ 5152557 4233555 0 107. 0504636

RSy = |25 = 7]
IRl = _'_l___ RS
(n=1) T2 i

RS1= 34E-05 IRI=

R52-= 1317624

R53-= 0336003

RS54 = 0705753

RS55= 04353332

IRl =

IRl =

IRl =

IRl =

3.4E-06

0.658514

0751212

0.733547

0.BI1ETE



FIGURA 3.81: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 880m a 891m.

Dist Cota Y [IRI__ ]2 Z067]
1 g80.00 3817472
2 880.50 351747 -2.00
3 851.00 351747 0.00
4 §51.50 3517.470 -2.00
5 §52.00 3517470 0.00 ya= cotal 23 a=Tlidw+1= 05
3 882.50 3817.470 0.00 yl= coral 1
T 853.00 3517473 6.00 = = zF = [wayiM = -1
g §53.50 3517474 2.00 z2' = 4" = u]
3 884.00 3517.475 2.00
10 §54.50 3517474 -z.00
11 555,00 517475 200 ¥t - (Yi = ¥,_y) { dx = slope input (8)
12 885.50 3517472 -6.00
13 §66.00 3517463 -5.00 and
14 686.50 SE17.465 -5.00 Z2," = 2, from previcus pesitien, §=1,4 (9
15 8&7.00 3517.465 0.00 b 4
16 887.50 3817464 -2.00
17 5a85.00 3817464 0.00 zT z2' z3 zd’ y resultado
15 §55.50 3517463 -2.00 =1 03535173 -0.95517  0.02125534 0] -0.02521 0.02520331] 0.000352 0] 0.057035] -0.07407634 -1.03704033
13 883.00 3817462 -2.00 Ira Iteracion z2 -0.92852| 0.928516 0.9007616 0] -3.39137 3.391369[ 0.062502 0] 4.313385 -5.63977 -4. 3135884338
20 853.50 3517.462 0.00 3 0.063563 -0.06356] 0.006615445 0] 0.24023 -0.2402836| 0.003363 0] 0.695547 -1.3316546 -1.69554 746
21 30.00 3517461 -2.00 zd 3.743294| -3.74323 04136773 0| -46.6758 4667883 -0.11453 0] 4293555 -85.871 -42. 33556335
22 §30.50 3517.462 2.00
23 §51.00 3617461 -2.00 =1 09355173 102477  0.0212533d4| -0.05134| -0.02521] 0.04275114d| 0.000532] -0.04261| 0.057035 0 -1 11657364
2da Iteracion z2 -0.92852 0.962303 0.900616] -3.88853| -3.39137[ S5.751244503) 0.062802] -Z263643| 4.313585 0 0123133331
3 0.063563[ -0.06623] 0.006615445] -0.02855| 0.24023] -0.407434508| 0.003563] -0.42346) 0.695547 0 -0.325760374
zd 3.743234[ -5.658135 04156779 -1.60864| -46.6755[ V36017527 -0.11453 4.5172| 4293555 0 7836675751
z1 0955173 -110337¥| 002125334 0.002748) -0.02521] 0023357795 0.000352[ 0.07F7E5( 0.037035| -0.07407694 -1.073573764
3ra lteracion z2 -0.92852[ 1.036756 0900616 0016241 -3.35137F[  3.1395397068) 0.062802 4922821 4.313585 -5.63977 0.575645602
3 0.063563] -0.07131] 0.006615445] 0.000854| 0.24023] -0.222450734| 0.003563] 0.¥73104) 0.695547 -1.3316546 -0.311435285
zd 3.743234[ -4.17366 041567753 0.054065| -46.6755 432134351 -0.11453] -8.37725) 42.93555 -55.671 -55. 7051375
z1 0955173 -1.060658| 0.02125334) 0.012252) -0.02521] 0.022378167) 0.000932] -0.05533| 0.037035 0 -1.08037513
dta lteracion z2 -0.92852 0.93683 0900616 0518174 -3.39137[ 3091216864 0.062802] -3.50185| 4.313585 0 1104367364
3 0.063563] -0.06856| 0.006615445] 0.0038068( 024023 -0.213022835| 0.003563] -0.54335) 0.695547 0 -0.533724711
zd 3.743234[  -4.0157 04156773 0.24101] -46.6755 425475336 -0.11453] 6.385375) 42.93555 0 45.15551355
z1 0955173 -106813] 0.02125334] 0.023505) -0.02521]  0.021017625) 0.000332 0.044503| 0.037035 0 -0.375561345
Sia lteracion z2 -0.92552[ 1003706 09001616 0.334M| -3.33137[ 2.6274681358) 0.062502] 2835861 4.3135585 0 T.661144215
3 0.063563] -0.06303| 0.006615445] 0.007306( 0.24023) -0.200335377| 0.003563] 0.445357) 0.695547 0 0.183293113
zd 3.743234[ -4.04642 04156779 0.462374| -46.6755[ 3831723403 -0.11455] -S4747¥| 42.93555 0 3016177454

RSy = |2y = 2]

1
m- o R

RS51= 0.655307

R52-= 0130513

R53= 0162073

RS54 = 0.247253

RS5= 1162154

IRI =

IRI =

IRI =

0.655507

042451

0337233

0.314738

0454221



FIGURA 3.82: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 891m a 902m.

it [Cota ¥
1 831.00 3517461
2 §31.50 3817461 0.00
3 §3z.00 3517461 0.00
4 892,50 3817462 2.00
S 533.00 FE17.462 0.00 ya= ocotal 23 a=Tlde+1= 05
[ §93.50 3517461 -2.00 yl=  cotah 1
T §34.00 3817461 0.00 zI' = 23 = [ya-yli1=  -151315152
g §34.50 3517461 0.00 z2" = =4 = a
3 §35.00 3517460 -2.00
10 §95.50 3817.458 -4.00
1 896,00 3817.456 -4.00 It - {Yi - ?1_1) { dx = slope dnput (8)
12 536.50 F517.454 -4.00
13 §37.00 3817.452 -4.00 and
4 537.50 3517.450 -4.00 Z,' = Z, from previous pesition, §=1,4 (%)
15 §35.00 3817445 -4.00 3 4
16 §35.50 3517446 -4.00
17 833,00 3817 444 -4.00 zT zZ" z3 z4" w resultado
15 §33.50 3517442 -4.00 z1 0.3558173] -173668) 0.02125334 0| -0.02521] 0.045535103] 0.000332 0| 0.037035 a -1.750842527
13 300.00 F517.440 -4.00 1ra lteracion z2 -0.92852 165521 0.3001618 0| -3.39137| E166125454| 0.062502 0] 4.313555 0 7854336363
20 300.50 3817440 0.00 z3 0.063863] -0.11612] 0.006615445 0] 0.24023| -0.436830152| 0.003363 0| 0.635847 1] -0.5530052
21 301.00 F517.440 0.00 z4 3.743294| -6.80533 0.41536773 0| -46.6735 S4.5706[ -0.11453 0] 4233555 0 78.06461031
22 301.50 351741 2.00
23 30z.00 3517441 0.00 z1 0355173 -1.73013 0.02125394[ 067171 -0.02521 0.01334086| 0.000352] 0.077465| 0.037035 u] -1471557555
2da Reracion z2 -0.92852[ 1625685 0.3001616] 7.070172) -3.39137] 1875444632| 0062502 4.902585| 4.313885 0 15.4735583931
z3 0.063363] -0.1151] 0.006615445[ 0.05196] 0.24023] -0.132551355) 0.005363[ 0.763326| 0.635847 a 0.577130237
z4 3.743294[ -6.55392 0.4156773] 3.266437) -46.6785] 25.81363572) -0.11453[ -8.94036| 42.33555 0 13.60773705
z1 0.958173] -145415( 0.02125334| 0.329345) -0.02521] -0.014550563| 0.000332[ 0.013503) 0.037035] 0.07407634 -1.0517 75363
4ra teracion z2 -0.92852[ 1366365 0.3001616 13.923] -3.39137[ -1.957465251] 0.062502] 0.854592| 4.313885| 8.639770002 22.83226364
z3 0.063863] -0.09335| 0.006615445] 002367 0240230 0.138692526) 0.003563[ 0.134203| 0.635547 13516546 1672354355
z4 3.743234[ -5.50847 0.4156773] 6.478576| -46.6785] -26.942567V6) -0.11453] -155843| 42.33555 B85.87110002 55.34013355
z1 0.988173] -103334| 0.02125334] 0.485961) -0.02521] -0.042174736| 0.000332] 0.057892| 0.037038 0 -0.537660335
4ta leracion z? -0.32852[ 0.976533 0.3001616] 20.55273] -3.39137[ -5.673703324| 0.062502| 36635862 4.313335 a 13.5134 7267
z3 0.063863] -0.06717| 0.006615445] 0151046 0240231 0.402000586) 0.003363[ 0.575331| 0.635847 0 1061267135
4 3.743234[ -3.95712 0.4156773] 9.559364| -46.6785[ -78.03295045) -0.1453[ -6BE142| 4233555 1] -73.15214313
z1 0988173 -05313] 0.02125334] 0.415451] -0.02521] -0.026753514| 0.000332[ -0.07854| 0.037038) -0.07407634 -0.235225363
Sta lteracion zZ2 -0.92552[ 0.433227 03001616 1757065 -3.39137] -53.539148675| 0.062502 -4.970&3| 4.319555 -5.63377 0860100763
z3 0.063863] -0.03434| 0.006615445] 0.12313] 0.24023 0.25501147| 0.008863[ -0.78065| 0.635847] -13916546 -1.522542234
zd 3.743234[ -2.01262 0.4156773] §.172372| -46.6785] -49.53871M| -0.1453[ 3.064303| 4233555 -85.5711 -120.1851547
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FIGURA 3.83: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 902m a 913m.

Dist Cota ¥ [IRI__[Z.0735]
1 30z.00 351744
2 302.50 3517441 0.00
3 303.00 3517442 .00
4 303.50 317442 0.00
5 30400 381744 -2.00 va= cotall 23 a=Tlda+1= 05
| 304.50 3517442 2.00 vl= cotalN 1
T 305.00 3517443 .00 ' = 3 = [(ua~uiil= -0.30303031
|5 305.50 3517.440 -6.00 2 = 4 = 0
3 S06.00 3817438 -4.00
10 306.50 3517.436 -4.00
1 307.00 3517435 -2.00 ¥ (¥ =¥, _y) f dx = slope input (8)
12 307.50 3517434 -z.00
13 3035.00 317433 -z.00 and
14 308.50 3817432 -=.00 2," = Z, from previcus position, j=1,4 (9]
15 303.00 3517430 -4.00 ] 4
15 303.50 3517423 -z.00
17 310.00 3517425 -2.00 =T z2" z3 z4" y resultado
15 310,50 3817423 .00 z1 0.958173| -0.83534( 0.02125354 0f -0.02521  0.022317555] 0.000332 0] 0037038 0 -0.875d21264
13 311.00 3517430 2.00 Ira Iteracion z2 -0.92852| 0.544105 0.3001616 0f -3.33137| 3.083062727| 0.062502 0| 4.313585 0 3.927165152
20 311.50 3517.430 0.00 z3 0.063563 -0.05806( 0.006615445 0f 024023 -0.215445031] 0.003563 0| 0635547 0 -0.2765026
4y 312.00 3517431 .00 z4 3.743234| -5.40233 0.41536773 0| -d46.67E5 42,4353 -0.11453 0| 4233555 0 39.03230546
22 312.50 317431 0.00
23 913.00 3817431 0.00 z1 0.988173[ -0.86507( 0.02125394[ 0.083586 -0.02521 0.00537044( 0.0003921 0.038732) 0.037038) 007407694 -0.66170=001
2da lteracion z2 -0.92852] 0.5812843 0.9001616] 3.535086) -3.33137] 0.937722346] 0.062802] 2.451234| 4.313585| 8.633763335 16376714595
z3 0.063563] -0.05531| 0.006615445] 0.02535| 0.24025] -0.066440633| 0.003563] 0.354963| 0635547 1.3316946 1680283748
z4 3.743234[ -53.276R36 04136773 1644219) -d6.6755] 12.90681786) -0.11453] -4.4¥015| 4293555 B5.57103335 3267433552
z1 0.955173] -0.65355) 002125334 0.348561] -0.02521] -0.042355345| 0.000532] 0.091963| 0.037035 0 -0.25571085
3ra lteracion z2 -0.92852] D.614401 0.9001616] 14.74168) -3.33137| -5.698482563) 0.062802] 5.520145 4.313555 0 1547775234
z3 0.063563] -0.04226| 0006615445 0105333 0.24025] 0403756151 0.003563] 0.314024| 0.635547 0 1353860516
z4 3.7432934[ -Z.47635 0.4136773| £.856563| -d6.6738] -V843335351 -0.1453] -10.6136 4293555 0 -54.66734343
z1 0.965173] -0.25263 0.02125354[ 0.329428| -0.02521] -0.034886176( 0.000332 -0.08402) 0.037035) -0.07407654 -0.116233435
4ta lteracion z2 -0.92852 0.237432 0.9001616] 13.93245) -3.33137] -4.633182672| 0062802 -5.31723 4.513555 -6.63977 -4.480330524
z3 0.063563] -0.01633| 0.006515445 002332 0.24023] 0.53532527362| 0.003563) -0.83505| 0.635547 -1.3316346 -1.505155435
zd 37432594 -0.9572 0.8677I[ B.480133) -d46.6735] -6d.5970037F) 011453 9696605 4253555 -85.8711 -135. 2485062
z1 0.955173] -01466( 002125354 -0.09536| -0.02521] 0.045552427( 0.000332] -0.13421) 0.037035) 007407654 -0.224 773687
Eia lteracion z2 -0.92852]  0.10733 0.9001616] -4.03502) -3.33137] 61532132d65| 0.062502] -5.49383| 4.513585| 6.633763335 2352375522
z3 0.063563[ -0.007d2| 0006615445 -0.02964| 0.24025] -0.434481667| 0.009563] -133331] 0635547 1.3916946 -0.413762616
zd 3.743234[ 043512 04186773 -1.87582| -46.6758 844027202 -0.11453] 15.48935) 4293555 85.87109998 183.452235

R51=

RS2 -

R53 -

RS54 =

R55 =

RS, = Ir.3 -z

1
me o R

0.533313

2341992

1633572

1631313

0.188353

IRI =

IRI =

IRI =

IRI =

IRI =

i

0.533313

1470455

1526827

15681

1232278



FIGURA 3.84: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 913m a 924m.

Dist Cota b E_
1 300 | 33143
7 | 99350 | 3atrdd 000
3 | 400 | seirdaz Z.00
4 | 9150 | aolr4ae 0.00
5 | k00 | seirdas Z.00 wa= coalN 23 a=Tlide+l= 05
6 | 950 | sslr4de -2.00 yl=  cotall 1
7 | k00 | 3atrdd -Z.00 2 = 23 = [yayTiM = 1272727273
5 | 9850 | 3ainda 0.00 22 = 24 = 0
9 | 900 | aetr4an -Z.00
W | &1760 | 3aivad Z.00
1 | |00 | aatraa 0.00 ¥' = (¥, - ¥,_)) / dx = slope input (8)
% | w50 | sarrad 0.00 RSy = |2y = 2]
13 | 91300 | 3atraa 0.00 and
14 3350 3317430 -2.0a z,' = Z, from previous pesitien, j=1,4 (9)
& | 920.00 | 3a17.430 0.00 3 b IRl = —— i; RS
W | 92050 | 3atrad Z.00 (n=1) =24
17 S21.00 SE17.4353 4,00 zT zZ z3 zd4" y resultado
W | 92160 | aairdas 4.00 21 0.988173] 1257674 002128339 0] -0.02521] -0032084576 0.000332 0] 0.037038 0 1225560760| R51= 0838486  IRI=  0.838436
@ | @zzon | aairdar 4.00 1ra lteracion | =2 -0.92852]  -118175 03007616 0] -339137| -4 36zarain| 0062602 0] 4.373Ea5 O] -5.496035455
20 | 92250 | aalraam Z.00 z3 | 0063863 0.081281 0006615445 0] 024073] 0305623127 0.003863 0] 0G35a47 0 0.38710364
A | @za00 | aairddn 4.00 zd | 3745254 4764tz n4TeTS 0] -4f67an -EA4034Z| 011953 o] 4233555 O] -54.5457276d
2z | 92350 | 31443 .00
92400 | aa1r.445 4.00 21 0988173 12N09d]  002126334] -011702] -0.02521] -0.009758616] 0.000992] -005473] 0.037038] 007407634 1104167456 RS2 = OTES0E  IRI=  0.477436
2da eracion —Z2 -0.92852[ -1.13738 0.9007616[ -4.94312] -3.39137[ -l.3i2e1ieed| o.0sz802[ -2.43131] 9.319885| 8633770002 -2.191352338
=3 | 0063063 0.07627] DO0GGIS445[ -0.03637| 0.2407d]  0.093015973] 0.009063] -053095) O6daadr| 13916946 0 957661392
24 | 3v93294] d.567v43]  O4labird] -Z.30091| -dbGvod|  -lo069545| -0.11953] 625625 4293555 B5.ariionng 7634564206
21 0.amaTra] I0n0E]  0.0zza33d] -0.04665]  -0.07521] -0 0Zdeanges] 0. 0009592] 007evsd] 0057058 i 109535521 RS3 - 0043003 IRI=  0.334665
3ra eracion |22 -0.92852[ -102524 0.9007616[ 19731 -3.3937] -3.399524228] 0.062a02[ 4794634 4.313085 0] -1553233424
=3 | 0053063] 0.070516] 000AGIS445] -00045| 0.2407d] O2a7iedinl| 0.009663] 0 7520973] D695847 i 1 O4EFIZ3ET
z4 | 3743204 4133223  0.4186773] -0.91772| -96.6700] -46.10287823 -0.1953] -B.74343| 4293555 0| 5153086335
z1 0.333773] 1082381 0.02128334] -0.03308] -0.02521] -0.026376613] 0.000932] -0.05123] 0.037038] 0.07907694 1045767E04|RS4 = 0147201 IRI=  0.287349
dta eracion |22 -0.92852[ 101702 0.9007616[ -139817] -3.59137| -3.6404a31305] 0.062002] -a.2425| 4.310005| 6.639769998) -0 G6GIS0600
23 | 0053063 006GHS| 0O0GGIS44S[ -00i0Zs|  0.2407d] 0 Z51417985| 0.005063] -050022) Oh95ad7| 13916946 (R R
z4 | 3743204 4100088 041867 7a] -065031 966700 -46.84063805] -0.11953] 5.91a03] 4293555 6587109338 46.3332734
z1 0.933773] 1033399  0.02128334] -0.00205] -0.02521] -0.030053048] 0.000932[ 0.046057] 0.037038] -0.07907694 0.963215843|RS5 = 1547507  IRI= 0.533361
Sta teracion |22 -0.92852[ -0.97101 0.9007616[ 050981 -3.390037] -4.04783254| 0.06za02] 2913575 4.919005 -B.63377 ~T1. 25484677
z3 | 0.053363[ 0.06678E| 0.006615445[ -0.00375| 0.29023[ 0.286802132| 0.003363[ 0.457562| 0635847 -139169d6|  -0.584230913
=4 | 3743204] 2.0MW61E|  04TB677d] -023712| -d66700] 5571439941 -0.71953] -5.31319] 4293555 -85 -143 2211958




FIGURA 3.85: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 924m a 935m.

Dist Cota ¥ E_
1 92400 FH1T.445
2 924,50 I 445 5.00
3 925.00 FE17.450 4.00
4 925.50 FE1T. 447 -6.00
5 92600 I 445 -4.00 ya= cotal 23 a=TMdx+1= 05
B 926.50 FE17. 444 -2.00 yl= cotal 1
T 327.00 SE17.4435 -z.00 =" = 3 = (wa=yliM = -0.F272TZT73
g 927.50 351744 -4.00 z2" = A" = u]
3 925.00 FE17.440 -2.00
925.50 3517433 -z.00
923.00 FE1T.435 -2.00 It - (\‘i = ¥,_4) / dx = slope input (&)
92350 | Se1ra3r | 200 RSy = 12y - 2]
930.00 3517435 -4.00 and
93050 3817435 2.00 Z,' = Z, from previous positlion, j=1,4 (9)
53100 | Sair.dan 000 1 e L i i
33150 | 3817437 Z.00 (n-1) =21
33200 3817438 2.00 zT z2" z3 =4’ vy resultado
932.50 FE17.435 0.00 =1 0955173 -0.71867) 002125334 0 -0.02521] 00183534044 0.000332 0| 0.037035| 022223082 -0.478106131(RS51= 4431355 IRI= 4.431385
H33.00 FEITAET -2.00 1ra teracion zZ -0.92852) 0675254 0. 3001576 0] -333137| 2.466450152) 0052502 0] 4.3135885 2591331 23.06104454
933.50 FE17. 436 -2.00 z3 0.063563| -0.04645| 0.006615445 0 024023 -0.174756073 0.003563 0| 06355847 4 1750835 3.95385172
934.00 T 2.00 zd 3743234 | -27224 0.4186773 0| -46.6753 33.94824| -0.11453 0| 4233555 2576133 2558.55931443
934.50 FEITAET 0.00
935.00 FE1T 45T 0.00 z1 0955173 -0.47245] 00212585334 0.618534| -0.02521] -0.03367463 0.000332] 0.28662| 0.057035 0.14515358 0.451181142| RS2 - 6262731  IRl= 5.34736

zZ -0.32652[ 0443323 0.900M616] 2615964 -5.33137] -15.40807153| 0062302 1513355 4.313555 17.27354 48 615361454
z3 0.063863 -0.03053) 00086715445 0132252) 0.24023[ 0.95007665T) 0.003863[ 2.848725| 0635547 2783383201 B. 743312231
z4 37432594 -17ES63 0.18677I[ 1216722 -d6.6VEE[ -184.5625726 011453 -33.0733] 4233555 17 rdz2 -35.522175942

2da lteracion

zl 03868173 047543 0.02128334[ 1.03d683| -0.02521 -0.17000337d| 0.000332] -0.03525| 0.037035) 022223082 105266388 A53 - 3.63523%  IRI= 4. TTEET]
zZ -0.326852 -0.44678 0.900M6T6[ 4376011 -3.33137] -2287109458| 0.062802] -2 23085 4.313855 -25.91331 -7.707332536
z3 0.063563] 003075 0005615445 0.321601) 0.24023[ 1620431373 0.003563[ -0.35034| 0635847 -4 1750855 -2 552605225
z4 3743234 1801202 0.18677I[ 20035345 -d6.6VE5] -31d4. V373326 -0.11453] 4.068181] 4233555 -257.6133 -546. 155403

3ra leracion

=1 0555173 1069885 0.02125334[ -016406| -0.02521] 0064343416 0.000332 -0.54133| 0.037035) -014815568 0250033173 RS54 - 3045516 IRI= 5843552
zZ -0.32852[ -1.00523 0300676 -B.93838| -3.33137] 8.656526233| 0.062802] -34.3015) 4.313835 -17.27354 -50.86733742
z3 0.063563 0.063144) 0005615445 -0.05035) 0.24023[ -0.613364483) 0.003563[ -5.38688| 0635847 -2.7833532 -8, TESdE2426
=4 3.743253d4 | 4052827 0.1BET7I[ -3.2271d| -d6.6TES] 131526255 -0.11455] 62.55225| 4233555 -1T 7422 0. 76533247

dra lveracion

z1 | D.gealva] Ueveiel]  0.0zizoa04] 108267 002521 0.2209717e4] 0.000992] D010705] 0.037050] -0.07407694]  -DEdGodoobe| ASS - 3061528 IRI=  5.287472
Sea eraci z7 | -D.9za5e[ -0.2600Z| 000006 45,7634 -3.33157| 2977606537 0062002 0.67752d] 4.910005]  -B6a977]  -24.78463473
aReraclon ™3 | 0.063663] 0.0178a4] 0.006615445] —0.33651 0.24023] -2 106259266] 0.009863] 005402 0695647  —1.5916946 5710176614

4 3.743234 | 1045247 0.18E77I[ -212973| -d6.67EE] 4081624641 011455 -123554| 4233555 -85.871 301.606FETE




FIGURA 3.86: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 935m a 946m.

Dist Cota ¥ E_
1 335.00 FEIT.437
2 935.50 ] 2.00
3 936.00 FE17.435 0.00
4 936.50 FE17.433 2.00
5 93700 FET.440 2.00 ya= cotal 23 a=TMdx+1= 05
B 937.50 FE17.440 0.00 yl= cotal 1
T 335.00 3517441 2.00 =" = 3 = lwa=yliM = -113151515
g 935.50 FE1T. 442 2.00 z2" = A" = u]
3 933.00 FE17. 443 2.00
933.50 SE17.4435 0.00
340,00 FE1T. 443 0.00 It - (\‘i = ¥,_4) / dx = slope input (&)
34050 | satradl | -4.00 RSy = 12y - 2]
S541.00 3517440 -z.00 and
341.50 3817433 -4.00 Z,' = Z, from previous positlion, j=1,4 (9)
99200 | Seirdss | 400 1 e L i i
34250 | 3air.dad -4.00 (n-1) =21
343.00 3817432 -4.00 zT z2" z3 =4’ vy resultado
943.50 FE17.430 -4.00 =1 0955173 -116784) 002125334 0 -0.02521 0023732521 0.000332 0| 0.037035| 007407634 -1063370703|AS1= 2036212 IRI= 2036212
Jd4.00 FEIT.425 -4.00 1ra teracion zZ -0.32852) 1037357 0. 3001576 0] -333137| 4.007351545|) 0052502 0] 4.313555| 8633770002 13. 74505564
944.50 FE17. 426 -4.00 z3 0.063563| -0.07547| 0.006615445 0] 0.24023| -0.2583378615) 0.003563 0| 06355847 1.3916946 103224122
945.00 FEIT.423 -6.00 zd 3.743234| -4.42389 0.4186773 0| -46.6753 5516583 -0.11453 0| 4233555 8557110002 136.6130371
945.50 FET.429 2.00
346.00 FE1T. 429 0.00 z1 0955173 -105133] 002128334 0.23255| -0.02521] -0.026022083( 0.000332] 0135563 0.057035 1] -0.643235813| RS2 - 2267635 IRl = 2151345
Zda lteracion zZ -0.92552] 0.957314 0300616 12.3725| -3.331537[ -3.500710875| 0.062502] &.573531| 4.313535 0 15.453353457
z3 00635563 -0.06735| 0.006615445[ 003033 0.24023 0248036583 0.003563] 1347371 0635547 1] 16183583331
z4 3743234 -3.898276 04186773 5.7547E5| -46.6758[ -45.18381244| -0.11453] -15.6456| 4233555 1] -2 05743135
z1 0355173 -0.64162) 0.02125334] 0.392466| -0.02521] -0.040735475| 0000332 -0.06158) 0037035 007407634 -0277452606|R53 - 1526436 IRI= 1963464
3ra lteracion z2 -0.92552] 0602852 03001676 16.53856| -3.33137[ -5.488555406| 0.062502] -3.89731| 4.313555| 8639770002 1645534677
z3 0.063563] -0.04147| 0006615445 01213586 0.24023] 05388552125 0.003563] -0.61205| 0635847 1.3316346 1.243043717

z4 3743234 -2.43051 Q.18677VI[ V.720226| -d6.67E5] -75.54452045 011453 V.10713d| 4233555 8587110002 2272343357

=1 | 0906173 -0.27477]  0.0z1z0a04] 0.350255] -0.0:521]  -0.03196753] 0.000092] D.022543] 0.057035]  0.07407639 O Z0TT|RS4 = 1865573 IRI= 1333063
dta teraci zZ | Dazesz| D25i6d|  OS00IEE|[ 19.81247] -3.a30137] —4.2e5056192] D.06Z502]  142707| 4.319585] B.633769935 20,0035 153
aReraclon M3 | .06663] 0.0T772] 0.006615445] 0.08650) 024023 O.o00lseeis| D.009063] Deedid| Dhd5ad7| 15916946 7 0070a e

=4 3.74323 | -103855 0.1B6T7I[ G&E943| -d6.6TES[ -556.530353934| -0.1453] -26024| 4233555 85.67105338 3051570043

=1 09558173 0139532  0.021258334[ 0.444855 -0.02521 -0.050557132| 0.000332) 0.030573| 0.037035 1} 0564368345 R55 - 0363125 IRI= 1625073
Gra lteracion zZ -0.92652 -0 0.900M616] 15.61d2d| -5 353137 -6.806752502| 0.062302[ 15335277 4.313555 1} 13.6116557S

z3 0.063863 0.003015) 0.0086715445) D138263) 0.24023[ 0.d82280734) 0.003563[ 0.303325| 0.635847 0 0.933432837

4 3.743234 0.52856 0.18677I[ 87507 -d6.67EE] -936882013 011455 -3.52317| 4233555 0 -87. 93804131




FIGURA 3.87: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 946m a 957m.

Dist Cota b m
1 | S4600 | Talvded
7 | 949650 | aaivaza -z.0
3 | odv.o0 | saivdez -Z.00
4 | 94750 | a@ivaze 000
5 | 94800 | aotr4a -Z.00 wya= cotal 23 a=Tldxsl= 05
6 | 99850 | 3sir42l 0.00 wl=  cotall 1
7 | 94500 | salvdzn -Z.00 = ZF = [yaylifl= -151818182
5 | 99950 | @sir4z0 0.00 22 = 24 = 0
95000 | 3a1r413 -Z.00
35050 | 381741 -4.00
35100 | ao1r4% ~4.00 ¥ (¥, - ¥, )/ dx = slope input (8)
550 | seTaz F.00 RSy = |23 = 2]
35200 | 3a1id09 -6.00 and
33250 3317407 -4.00 Z,' = EZ, from previous pesitien, j=l1,& (9)
35300 | 3517.406 -z.00 : E BT = —1_ 2; s
35350 | 3alv.d0d -4.00 (n=1) o2
354.00 3817404 0.00 zT z2" z3 z4" y' resultado
95450 | aatidos -Z.00 =1 0.988173] -17966a| 002128334 0] -0.02521] 0045835109 0.000932 0| 0.03703a[ -0.0v407e34 1824919467|AS1= 01978 IRI= 0.11378
35500 | Zalvdoz -2.00 ra lteracion | z2 -0.92852| 166820 0.3001676 0| -3.39737|  E.186125455] 0.052802 0| 4313385 -6.63977|  -D.7e4E36a4d
95550 | aatidos Zon z3 | 0063063 -0.7612] 0006615445 0] 024023] -0.436890%62 0.009063 0] 0635847 13916946 -19446333
356.00 | 3817903 0.00 zd4 | 3743294 -6.80593]  0.4186779 0| -4EEvea B4.5708| -0.11953 0| 92.33555 -G8E.57N|  -7.806423063
95650 | aatidod Zon
357.00 | 3817404 0.00 z1 0.938773] 180534  0.021283%4[ -0.00672] -0.02521]  0.04902954] 0.000332] 000775 0.037038] -0.07407634 18528527 AS2 = 0.204388  IRl= 0182324
2da lterasion 22 092852 1634967 0A007616[ -0.70702| -3.39737]  B.G95194615| 0062002 -0 49026) 4 319885 -B.63377 —15473a621
23 | 0063063 -O1IESG| 000615445 -00052|  0240z3] -0467201is7| 0009063 -007699] 0.635847]  -13916946 2 OGTviaad
z4 | 3743204] -EBa2l  04186773] -0.32004] -96.6700] 90 7I6a31E5] -0.N453[ 0.894033] 4293555 -B5.871|  -1360803524
=1 0988173 -1ga094]  0.02128394] -0.03233] -0.02521 0.05%a7a7] 0.000332] -0.00135] 0.037036 0 -1813398513|RS3 - 1TWETE  IRI= 0.50052
3ra eracion |22 052652 1720402 OAN0IEIE[ -1.3529] -a.59937|  GO704avVEIS| O.06zo0z| -0 08546| 4 319885 i 7 22051617
z3 | 0.063863[ -011933] 0.006615445 —0.01024| 0.z4023[ -0.494448701] 0.009863[ -0.01342| 0.695847 0| -0.5354356E5
zd4 | 3743204 -B.93577]  04186773] -064706| -46.6r00] O6.05195928) -0.1453] 0155846] 42 93555 0 B 62418065
=1 0988173 1vald]  0.02128394] O1aeel -0.0-521]  D.0is04dind] 0000332 0.087943] 0.037038] -007407694]  -1600a097ad| RS4 = 0863713 IRI= 0.59282
dta lteracion —Z2 -0.92852[ 1683723 0.3007676[ B.499695| -3.39137] 2.158085184| 0.062802[ 5565747 4319885 -8.63977 7.25773314
z3 | 0.063063] 011561 0.00GE1S445[ 0.047767| 024023] -01529Zaar]| 0.009063] 0.6v4072] 0695647]  -13016946] -0, raasd08ss
zd | 3.r43204] -B.7erd]  0.4186773] 2.023077| -96.6708]  Zo.osovzz| -0.na53[ -10.1437| 92,9355 -85.57N|__ -70.07754055
= 0.3naTra] -1Ge97d]  D.0zz635d] DSd6a6] -0.07521]  D.0i66iases] 0.000592] -0 06954] 0.037038 i 4RSS RS5 - 0562261 IRI= 0585708
Sta heracion |22 -0.92852[ 149334 0.a001616[ f.542134| -3.39037]  2504834123| 0.062802[ -4.40033) 4319885 0 6139523171
23 | 0063663] -010271] 0.006615445[ 0.046079|  0.240z3] -0177475700| 0009663 -06315| 0695847 O] -0aEsTR0GTS
z4 | 3743204 -6.02038]  0.4186779] 3.042839] -96.6700] 3¢.47605698) -0.N453[ 6.025637| 9293555 0 3952965735




FIGURA 3.88: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 957m a 968m.

Dist Cota Y
1 357.00 3517404
2 357.50 3517.403 -2.00
3 358.00 3517404 2.00
4 355.50 3517.405 .00
El 953.00 3817406 .00 ya= ocotal 23 a=1ldx+1= 05
| 353.50 3517406 0.00 yl= coral 1
T S60.00 3817407 .00 zI' = 23 = [ya-uliTl = ZE636363636
|5 360.50 3517405 2.00 2" = 4" = 0
3 SE1.00 3817409 .00
10 961.50 3517410 2.00
il 962.00 3517412 4.00 It - {Yi - 'l'l_l) { dx = glope input (8)
12 362.50 3517413 2.00
13 363.00 F517.414 .00 and
14 963.50 3817475 .00 Z,' = 2, from previous position, j=1,4 (9)
15 | 364.00 | 351746 Z.00 : 4
15 364.50 3517406 0.00
17 365.00 F517.417 200 =1 z2" =3 zd' y resultado
15 365.50 3517420 6.00 z1 0.955173) 2605183 0.02125534 0] -0.02521) -0.066460305( 0.000332 0] 0.037035) -0.07407534 2. 464644725
13 J66.00 3517422 4.00 Ira lteracion z2 -0.92852| -2.44731 03001676 0| -3.35137| -5340851303 0.0652502 0] 4.313355 -5.63377 -20.02855773
20 JEE.50 317425 £.00 z3 0.063563] 0168367 0.008615445 0] 0.24023) 0633490764 | 0003363 0] 0.635847 -1.3916546 -0.58383706
21 367.00 3817427 4.00 =4 3.743234| 9.568684 0.4156773 0| -46.6755 -123.06237 -0.11453 0] 4233555 -85.871 -133.064 75585
22 JE7.50 317430 £.00
23 365.00 3817433 6.00 z1 0.955173] 24354595 002125334 -0.42623| -0.02521] 0.014863385| 0.000352] -0.19754| 0.037035( 0.07407694 1.300613065
2da Ireracion z2 -0.92852] -2.28846 09001676 -18.0283| -3.39137] 2000355713 0062802 -125016| 4.319855| 8633763338 -22. 1785765
z3 0.0635635 0.1574| 0.006619445] -0.1325) 024023 -0041731711 0.003563] -196331) 0.635547 1.3316546 -0.6584465965
=z 37432594 3.22583 0.4136779] -5.38551| -46.6758[ 2753230354 -0.1d453[ 2279791 4293555 85.87109535 137, 0422536
z1 0.3535173 18751d| 002125334 -0.47205| -0.02521] 0.017355273| 0.000352 01355583 0.0537035( 0.07407634 1633507533
3ra Iteracion z2 -0.92852] -176476 03001676 -19.9646| -3.33137] 2334777706 0062802 5.606485| 4.313555| 8633770002 -2. 148295557
z3 0.063563 0.12135| 0.006615445[ -0.1d672| 024023 -0.165426647) 0.005565] 1351604( 0.635547 1.3316546 2552525654
=4 3.743234[ T.114576 04186779 -9.285581] -46.6755 32135893 011453 -15.6945| 4293555 S85.8710002 1001403571
z1 0955173 16141858) 0.02125334[ -0.04572| -0.02521] -0.064347431] 0.000352]° 0.039572| 0.0537035( 0.07407634 1677564364
4ta Iteracion z2 -0.92852] -151674 03001696 193381 -3.33137] -5.65656716| 0.062802] 6253021 4.313555| 8.633769335 2821673014
z3 0.063563] 0104321 0.008615445 -0.00d21]  0.24023] 0613346133 0.005363[ 0.987653| 0.635847 13916546 3052808423
=4 3.743234[ 6114633 0.4156779] -0.689344| -46.6755] -119.1430555| -0.11453[ -11.4657| 4233555 8587109335 -39.53136101
z1 0.955173] 1657723 002125334 0.060056| -0.02521] -0.077715473) 0000352 -0.03323( 0.037035 0 1.600836531
Sta lteracion z2 -0.92852 -1.557ES 09001676 2539362  -3.39137) -10.45434034| 0.062802] -2.4826d) 4.319585 0 -11.95526003
z3 0.063563] 0107135 0.006615445) 0016667 0.24023] 0.740766504| 0.003563 -0.35353| 0.635847 0 0476682932
=4 3.743234[ B.2TI617 0.4156773] 1151572 -46.6755] -145.3015306| -0.11453[ 4.527333| 4233555 0 -131.9135687

RSy = |2y = 2]

1
m- ol Lo,

RS51= 3054482

RS2 = 2583066

R53 - 0313021

RS54 = 1405244

RS5:= 1124134

IRI =

IRI =

IRI =

IRI =

3.054482

2821774

2167523

1331353

1813333



FIGURA 3.89: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 968m a 979m.

Dist Cota ¥ [IRI_] 457
1 J65.00 3517433
z 36550 F517.4356 5.00
3 963.00 3817433 £.00
4 363.50 3517442 5.00
5 370.00 3617445 6.00 ya= caotall 23 a=Midx+1= 05
5 370.50 3517442 -6.00 yl= coal 1
7 3700 3517.433 -E.00 2z = 3" = [ua-yliMl = -3.03030303
g 97150 3617436 -6.00 z2" = z4" = 0
3 372.00 3617433 -6.00
1o 372.50 3517423 -5.00
1l 373.00 F517.426 -6.00 It - {Yi = ¥,.)) / dx = slope input (&)
12 973.50 3817423 -6.00
13 374.00 3517417 -12.00 and
14 374.50 3817.413 -5.00 z,' = Z, from previous pesition, j=1,4 (%)
5 375.00 3517405 -10.00 p +
16 375.50 F517.407 -2.00
17 97E.00 3617406 -2.00 =T z2 z3 =z 1 resultado
15 376.50 3617405 -2.00 z1 0.955173] -5.05435| 0.02125334 0] -0.02521] 0.077313685| 0.000332 0] 0.037035] 0.22223082 -2. 754201476
13 377.00 3517404 -z.00 1ra Iteracion zZ -0.32352| 2863353 0.3001616 0] -3.33137] 10.45241327| 0.062502 0] 4.313355 25.91331 33.2T165152
20 37v.50 F517.403 -2.00 =3 0.053563 -0.1574| 0.006615445 0] 024023 -0.742713303| 0.003363 0] 0.635547 41750535 323437436
21 378.00 3517.4M -4.00 = 3743294 -1.5V02 0.4186773 0] -d46.6785 19428002 011453 0] 4293555 2576133 390.3231386
22 378.50 3517400 -2.00
23 373.00 3617393 -2.00 z1 0.955173] -2 72163] 0.02125394[ 0.835856] -0.02521[ -0.081551487| 0.000332 0.5387324| 0.037035) 0.22223082 -1.357767166
2da Iteracion zZ -0.92552[ 255732 03001616 35.35086| -3.33137] -10.5709955| 0.062802] 24.51234| 4.313355 25.91331 T7.36944123
z3 0.063863[ -0.17583| 0.008615445 02555 024023 0.777330833) 0.003863) 3.849632) 0.695847 41750838 8.885954218
=i 3.743294] -10.3095 0.4156773] 16.44213] -46.6755] -151.0048462| -0.11453] -44.7015| 42.93555 257.6133 65.03305673
z1 0355173 134171 002125334 1646727 -0.02521[ -0.224008775| 0.000332[ 0067516 0.037035) 0.222230682 0.5707S6423
3ra Iteracion zZ -0.32852] 1260703 0. 3001516 63645 -3.331537[ -30.13554967| 0.0625021 4.272366| 4 513555 2531331 T0.9624 3526
z3 0.063563] -0.08671 0.0066715445] 0511833 024023 2135202385 0.003863) 0.671047| 0.695847 41750838 T.40645547d
=4 3.743294| -5.08252 0.4156773] 32.39288]) -46.6755] -414. 7853463 -0.1M453] -7.79215 42.93555 257.6133 -137.6544726
z1 0.355173] 0.366371] 0.02125334[ 151036] -0.02521] -0.186711632( 0.000332 -0.1366) 0.037038) 022223082 1775653373
4ra lteracion zZ -0.92852[ -0.34425 0.900616] 63.877E6| -3.39137] -25.11802343| 0.062802] -8.64433) 4.313555 25.91931 55.68976173
=3 0.063563] 0.023675] 0.006615445) 0.469445| 0.24023] 1.77I6594223) 0.003863] -135764| 0.695547 41750535 5.03026151
=4 3.743234 138785 0.4156773] 297104 -46.6755] -345.724676| -0.1453] 1576453 42.93555 257.6133 -41. 24523004
=l 0955173 1754653 0021258334 1185238) -0.02521] -0283219858( 0.000332] -0.04033| 0.037035 022223082 2545466721
Sra lteracion z2 -0.92852[ -1.64872 0.900616) 5002973 -3.39137] 1726235611 0.062802] -2.53046) 4.313355 -25.91931 2. 708338063
=3 0.0635635] 0.113533] 0.006615445] 0368413 0.24023] 1223136974 0.003563] -040682| 0.695547 -4.1750835 -2.876953312
=4 3.743234[ 6.646735 0.4156773] 23.31607) -46.6755] -237.6074657| -0.1453] 4.723355| 42.93555 -257.6133 -460.5333407

RSy = |2y - 2]

1
me ol R
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FIGURA 3.90: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 979m a 990m.

Dist Cota ¥ [IRI [0.9472]
1 979.00 | 3517.339
2 | 97950 | 3517338 -2.00
3 | 98000 [ 3517337 -2.00
4 | 98050 | 3517.335 -4.00
5 35100 | 3517333 -4.00 ya= cotal 23 a=Tldu+1= 05
6 35150 3517.391 -4.00 yl=  cotal 1
7 | 9200 | 3517389 -4.00 zZl = 23 = [ya-ylill = -2.90903091
5 | 9250 | 38mmasT -4.00 22 = 4 = 0
953.00 | 3517385 -4.00
353.50 | 3517353 -4.00
354.00 | 3517.381 -4.00 ¥ o= (¥, =%, ) / dx = slope input (8)
359.50 | 38573 | -4.00 RSy = 123 - 24
355.00 | 3517376 -5.00 and
385.50 3517377 2.00 Z," = Z, from previous positien, j=1,4 (9)
356.00 | 3817.375 -4.00 3 4 R $ s
98650 | 3a1vard —Z.00 (n-1) ez 4
S57.00 FE17.373 -2.00 =T zZ2 z3 zd” w resultado
35750 | 3817.372 -2.00 21 0.988173] -2.87468] 0.02128334 0| -0.0z521] 0.0v3336175| 0.000332 0| 0.037038] -0.07407694| -2.875424984|RS1= 0.533322 IRI= 0.598322
358.00 | 3817.371 -2.00 ra lteracion | z2 -0.92852] 2701137 0.3001618 0| -3.393137| 9.8e5800727| 0.08zE02 0| 4.31388% -8.63377 3.927168134
3588.50 | 3817.370 -2.00 z3 0.053863| -0.18578| 0.00B615445 0| 024023 -0693024231] 0.003563 0| 0635847 -13916946 -2.27650292
359.00 | 3817.363 -2.00 z4 3.743234| -10.5896] 0.4186773 0| -4E6788 135.79236] -0.11453 0| 42.33555 -85.8711 39.03227747
35950 | 3817.368 -2.00
330.00 | 3817.367 -2.00 21 0988173 -2.84192] 0.02125334] 0.0583586] -0.02521 0.057383068] 0.000332[ 0.038732] 0.037038] -0.07407634] -2 73578E357|AS2 = 1024331  IRI= 0.811851
2da eracion —Z2 -0.92852[ 2.669878 03001616 3.535086] -3.39137]  v.72046143| 0.062802[ 2451232 4.313885 -8.63377 7.736347738
z3 0.053563[ -0.16363] 0.006615445] 0.02538) 0.24023[ -0.547013376| 0.003563[ 0.384963] 0.635847] -13316346 -1.711405762
z4 3.743234[ -10.7636] 0.41867v3[ 1644213] -46.6785] 10652644328 -0.11453[ -4.47018] 42.33555 -55.8711 6.803874722
21 0.955173[ -2.70343] 0.02125334] 0.164673] -0.02521 0.043143358] 0.000332] 0.006752] 0.037038] -0.14515388 -2.637015564|RS3 = 0614035  IRI= 0.745773
3ea Iteracion —Z2 -0.32852[ 2540221 0.30016516[ 6.964503] -3.33137[ 5.504005448| 0.062802[ 0427295 4.313885]  -1r.2v354 -1543512197
z3 0.053863[ -0.17472| 0.006615445] 0.051183] 0.24023] -0.411233006 0.003563[ 0.067104] 0.635847| -2 7833832 -3.25105065
z4 3.743234[ -10.2403]  0.41867v3[ 3.239289] -46.6765] 7980641863 -0.11453[ -0.77321] 42.33555 -Tii74z2|  -39.63655343
21 0.955173[ -2.60583] 0.02125334] -0.05285] -0.02521 0.051356744] 0.000332] -0.09887] 0.037038] -0.14515368] -2.5003746963|RS4 = 1322133 IRI= 10333639
ta lteracion —Z2 -0.32852[ 244851 03001616 -1.38941 -3.39137[ 1102551233 0.062802[ -6.25734| 4.313835]  -1r.2v354 -11.45226318
z3 0.053563[ -0.16841] 0.006615445] -0.01021] 0.24023[ -0.78113366| 0.009863[ -0.95268) 0.635547| -2 7833892] -4.725885:194
z4 3.743234[ -9.87HE]  0.41867v3[ -0.64623] -46.6765] 1517552406 -0.11453[ 11.41083] 42.33555 -T7ivdz2 -19.03343151
21 0.985173] -2.77053] 0.02125334] -0.24375] -0.02521 011313632 0.000332] -0.01835] 0.037035] -0.14515388]  -3.062239903|RS5- 1233301  IRI= 1031856
Sta lteracion 22 -0.32852[ 2.603324 03001616 -10.3089] -3.39137[ 1602722258 0.062802 11931 4.313835]  -17.27354 1015638553
z3 0.053863[ -0.17906] 0.006615445] -0.07576| 0.24023[ -1135581207| 0.003863[ -0.18831] 0.635847| -2.7833832 -4. 362101031
z4 3.743234[ -10.4952]  0.41867v3] —4.70481] -46.6765] 2205388196 -0.11453[ 2186677 42.33555 —T7ivde2 35.75323552




FIGURA 3.91: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 990m a 1001m.

Dist Cota b E_
I G
Z | 99050 | 3817366 -z.00
3 | 99100 | 3617065 -Z.00
4 | 350 | aoir.oed -Z.00
5 | 99200 | 3817363 -z.00 ya= coalN 23 a=Tldusl= 05
G | 99250 | aoi7.a62 -Z.00 wl=  coal 1
7 | 5as00 | seirae -Z.00 A = 23 = jyalill = -051818182
& | 99350 | 3o17.360 -z.00 22 =z = 0
9 | 994.00 | 3617353 ]
0 | 59450 | saiv.asa —Z.00
335.00 3817.356 -d.00 It - “1 - 'l'i_l) { dx = glope input (&)
39550 | 5817357 200 RSy = 125 - 2]
99600 | 3a1r.ase 0.00 and
336.50 3817.358 2.00 Z," = Z, from previcus positien, j=l,4 (9)
937.00 | aarr.asa ] 3 L] IRl = —_ i; RS
99750 | aaTr.asa 0.00 (n=1) =21
335.00 3517.355 -2.00 =1 z2" =3 4" v resultado
99850 | 917353 Z.00 z1 0.998173 -0.8085] 002128334 0| -0.0z521] 0.020625733| 0.000332 0| 0.037038] -D.07407ead|  -0.86195E07T|AS1= 0.778531  IRI= 0.778531
93900 | saTr.asa 0.00 Tra lteracion | 22 -0.92852| 0.759695 09007616 0] -33937] 2 7747o6455] 0052802 0] 4313885 -B.63977 -5 105318635
33950 | sair.3e0 Z.00 23 | 0.063063] 005225 0006615445 0] 024073 -019BRO0GEZ| 0009563 0] 0635847 13916946 -1 54054654
000.00 | 3817.360 0.00 zd | 3.743234] -3.0627| 04186773 0| -4EE788 3809077 -0.11953 0| 42.93555 -85.8711 -50, 74202511
00050 | 3617353 -Z.00
OO0 | 617558 -Z.00 2 0A5aT7a] -0.EevE]  O0zizosad] -01086E|] -0.02521] D0413G7056] 0.000992] -005095] 0037056 -0.07407694]  -1043494702| RS2 = 133168 IRl= 1055135
2da leracion —Z2 -0.92852[ 0.80034 0.9000616[ -4.59561 -3.33137[ 5.563700036) 0.062802[ -3.18668 4.31388% -8.63977| _ -10.05802565
73 | 0.063063| 005605 O.006615445] -003a77|  0.2402d] -0 304206366 0009063 -050045| 0GISd7]  -1a3016046] -2 37aii4e0d
zd | 5.743254] -BZZRGAE|  D.4106773] -21a7dE| -d6Gvon|  Th.GvAEIT3| -0.1453] 5.A1235| 42 93555 -E5.87T| -5 45091845
z1 0agaT7a] 10318  O0ziegaad] 021407 -0.02521] 0.059876513] 0.000332] -D00ave] 0.037038] -0.07407694]  -126620503d)RS3 - 094635 IRI= 1008302
3ra lteracion 22 -0.52652] 0.96aa02 0 a00EIE] -9.05385] -a.0a1a7]  B05509352| 006200z 055549 4510005 -B63977| 9225109883
73 | 0.065863| -D.0BGEG| 0.00G615445] -0.0RESG| 0.274073] -0570729755| 00059063 -008724] 0695647  -13916946 2 TE2EEaaE]
z4 | 3.743294] -BA06M|  04186773] -42007| -96670a]  TOBT03715| -01453] 1012985] 4293555 -85.8711 178950757
2 OamaTra] 125321 O0zizosad] -019635] -0.0z521] 0.05S0Z7eed] 0.000992] 0.0177568] 0.037053a] -007407694] 1450043754 RS4 = 0430851 IRI=  0.863343
dta teracion —Z2 -0.92852[ 1177543 0.9007616[ -8.30403] -3.33137]  7.402815776| 0.06z2002] 11zaodl| 4.319005 -8.63377| _ -7.230654587
73 | 0.063063[ -0.08093] 0.006615445] 006103 0.24023] -0524513741 0.0039063] 0176493 0695047  -13916346 —1661734851
zd | 5.743254] -4.74726]  0.4106773] -A06235| -46 Gvon| 016924155 -0.145a] -204944] 47 33555 -B5 8711 5 362266197
21 0.988173] 145368 O0z120094] -015409] -0.02521] 0.0474a72ar] 0.000392] 0005321 0.03703a] -0.07407634 JEOG091200| RSS = 0322428  IRI=  0.755645
Sta teracion 22 052652 134712 0 300EIE] -6 51686| -a.00137|  BooiboTead| 0.06zo0z] 0536750 4510005 -B.63377|  -7.091080908
z3 | 0.063963[ -0.03266] 0.006615945] 004789 0.240z3[ -0.452161315| 0.003363[ 0.052886 0.695847) 13916346 -1.951513743
z4 | 3.743204] -5.4a093]  04106779] -a03108] -96670a]  Br.earielz] 01953 -06W1] 4293558 -85.871 7. TI0050385




FIGURA 3.92: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1001m a 1012m.

Dist Cota Y [IR1__[1.0906
1 10071.00 3517.358
z 1001.50 3517.357 -2.00
3 1002.00 3517.355 -4.00
4 1002.50 3517.354 -2.00
S 1003.00 3517.353 -2.00 ya= cotal 23 a=1lld=+1= 05
5] 1003.50 3517.352 -2.00 wl= ocotal 1
7 1004.00 3517.351 -2.00 = = z3 = lya-ylM1 = -0.72T2T2T3
g 1004.50 3817.350 -2.00 2 = z4° = 0
3 1005.00 3517343 -2.00
10 1005.50 3517.350 z.00
il 1006.00 3817343 -2.00 ¥ Y =¥, )/ dx = slope input (8)
12 1006.50 3517343 0.00
13 1007.00 3517.350 2.00 and
4 100750 3817343 -2.00 Z2," =2, from previous position, j=1,4 (%)
15 100,00 3517.350 2.00 b 1
15 100,50 3517.343 -2.00
17 1005.00 3517348 -2.00 z1 zZ z3 zd y resultado
15 1009.50 3517348 0.00 z1 0.955173) -0.71867) 0021283594 0] -0.02521  0.018334044) 0.000352 0] 0.037035] -0.07407654 -0.774413351
13 1010.00 3517.345 0.00 1ra Iteracion z2 -0.592552| 0.675284 0.3001695 0] -3.35137| 2.466450152) 0.062502 0| 4.313585 -5.63377 -5.435035452
20 1010.50 3817343 .00 z3 0.063563 -0.04645( 0.006615445 0]  0.24023| -0.174756073| 0.003863 0] 0.695547 -1.3916546 -1.61289668
21 1011.00 3517343 0.00 =4 3.743294| -2.7224 0.41567 73 0| -46.6755 3394624 -0.11453 0] 4233555 -85.671 -54.64525562
2z 1011.50 3517.350 2.00
23 101200 3817.350 0.00 zl 0.9883173] -0.FE525) 002128354 011702 -0.02521 0.040660012) 0.000332] -0.05423) 0.037038) -0.14815388 -1.043993538
3da lteracion z2 -0.92552[ 0.713056 0.9001696 -4.94312| -3.35137 54693275 0.062802] -3.435151) 4.313585 -17.27354 -19.47143016
3 0.063563] -0.04346| 0.006615445] -0.036537) 0.24023[ -0.357562235| 0.003563] -0.53835| 0.635547| -2.7833532 -3. 735728715
zd 37432594 -Z.89586 04186773 -2.30131| -d6.6788] 7528812952 -0.11453] B.258253( 42.593555 L AT e -595. 33658175
=1 09535173 -103165) 002125354 -0.41443( -0.02521] 0.035657702| 0.000332] -0.03466) 0.037035) -0.074076534 -1.513123075
3ra lteracion z2 -0.92852 0.963365 09000676 -17.5275| -3.359137 1287271671 0.062802] -5.99106| d4.313385 -8.63977 -18. 31624063
3 0.063563] -0.06667| 0.006615445] -0.12881) 0.24023] -0.312074135( 0.003563] -0.94087( 0.635547 -1.3316546 =3 440120117
zd 3.743234[ -5.50735 0.4156773] -6.15225| -46.6755 1771801756 -0.11453]  10.3253] 4233555 -55.671 3017412013
z1 0955173 -150116) 002128354 -0.55354( -0.02521] 0.086723054| 0.000332] 0.083451) 0.037035) -0.07407654 -1. 7885876263
dra Iteracion z2 -0.52552] 1410536 03001696 -16.4876] -3.35137 T.E66VI672| 0.062502] 5663085 4.313585 -5.63377 -6.357008515
z3 0.063563[ -0.09702( 0.006615445) -012117)  0.240290 -0.826625087( 0.009563] 0.853358( 0.695547 -1.3916546 -1.54714 7813
=4 3.743234[ -5.68655 0.4156773] -7.66861| -46.67858] 160.5807521] -0.1453] -10.3272[ 4253555 -85.671 5102733005
z1 09383173 -17FE7V2|  0.02128394 -0.13534( -0.02527 0.033002523| 0.000992[° 0.050635) 0.037V038) -0.07407634 -1.558095554
Sta Iteracion z2 -0.92552 1.661 09001696 -5.74334| -3.39137] 5.246349133) 0.062802] 3.204602| 4 313555 -8.63377 -4. 276553162
3 0.063563] -0.11424| 0.006615445] -0.04225) 0.24023] -0.371763523| 0.003563] 0.503266( 0.535547 -1.3316546 -1 416655275
=4 3.743234[ -6.63629 04156773 26741 -d46.67858] T2.21904977F -0.11453] -5.84391( 4293555 -85.6711 -28. 86634357

RSy = |24 = 2]

1
IRI “I’.n—l) tzlsi

RS1= 0535483 IRI=
RSZ- 2757735 IRI=
RS3: 1320331 IRI=
RS4 = 0247726 IRI=
RSS- 04741 IRI=

0.535483

1735103

183707

1438234

1244863



FIGURA 3.93: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1012m a 1023m.

Dist Cota Y E_
1 1012.00 3517.350
2 1012.50 3517351 2.00
3 1013.00 3517.352 2.00
4 1013.50 3517.353 2.00
5 1014.00 3517354 2.00 ya= ocotal 23 a=Tldx+1= 05
[ 1014.50 3517.354 0.00 yl=  cotafl 1
T 1015.00 3517355 2.00 zZI' = zF = [ya-yliM = 0781515132
] 1015.50 3517.355 0.00 2" = 4 = 0
1016.00 3517.354 -2.00
1016.50 3517353 -2.00
1017.00 3817353 0.00 It - {\'1 - "Ii-l) f dx = slope input (8)
OT7.50 | 381,353 0.00 Rsy = 2y - 7]
1015.00 3817352 -2.00 and
18.50 3817.352 0.00 z,' = Z, from previous posirien, j=1,4 (9)
1013.00 3517352 0.00 3 4 1RT = i
01850 | 3617351 -z.00 (=-1) ‘T2t
J020.00 FE17. 351 0.00 =T z2' z3" =4" y' resultado
1020.50 3517352 2.00 z1 0.955173] 073665 0.02125334 0f -0.02521) -0.004553511 0.000332 0| 0.037035| 0.07407ES4 0.243161133|RS51= 1137534 IRI= 1137534
1021.00 3517351 -2.00 1ra teracion z2 -0.92852[ -0.16852 0.3001616 0f -3.39137] -0.616612545( 0.062802 0| 4.313355] &.633770002 7.854336365
102150 3517351 0.00 z3 0.0635363] 0.011612] 0.006615445 0f 0.24023] 0.043683013 0.003363 0| 0.635847 1.3316346 144633512
1022.00 3517351 0.00 zd4 3.743234| 0630533 0.4136773 0f -46.6738 -3.458706( -0.11453 0| 4293555 85.8710002 7506463533
1022.50 3517.352 2.00
0235.00 3517.5352 0.00 z1 0355173 0.246214 0.02125334[ 0167171 -0.02521] -0.036477743| 0.000332] 0.077465| 0.057055 0.07407634 0.528443533| RS2 - 2045742 IRl = 1623255
Zda lteracion z2 -0.92852] -0.23135 0.3001616] 7.070172) -3.33137[ -4.907294354| 0.062802] 4.30253| 4.313535| 8633763335 15.47385713
z3 0.063863] 0.015512] 0.006615445] 0.05136] 0.24023] 0.34¥637573| 0.003563] 0.Y63327| 0.635847 1.3916946 25771312058
z4 3743294 0332654 O.418677I] 3.285437F| -46.6755) -6V.544035923| -0.11453] -5.94036) 4293555 8587103335 13.60752082
=1 0.338173[ 0522133 0.02125334[ 0.329345| -0.02521] -0.064363212| 0.000352] 0.013503| 0.037035] 0.07407634 0.587415568|RS3 = 1407136 IRI= 1551237
3ra lteracion zZ -0.92852 -0.43067 0.3001618 13.823] -3.39137] -5.740206363| 0.062502[ 0.854554) 4.313585| S.639770002 14.13245266
z3 0.063863] 0.033743] 0.006615445] 0102367 0.24023] 0.619272244| 0.003563] 0.13421] 0.635847 1.3916946 2281231586
zd 3743234 15975142 0.4156773] 6.478575| -46.6755) -120.3002703| -0.11453] -155844| 4253555 85.8710002 -27.53053074
z1 0.938173[ 0.863517| 0.02128394[ 0.302072 -0.02521] -0.0575039787| 0.000332] -0.02732| 0.037035] 0.07407634 1155136524 RS54 = 0662316 IRI= 1323157
4ta Iteracion zZ -0.92852[ -0.81167 0.3001616] 1277853 -3.39137[ -V.736T01S6S| 0.062802] -1.72853| 4.313555| 5.639763335 113734288
z3 0.063863] 0.055526) 0.006615445] 0.03353] 0.24023] 0.548170643| 0.003563) -0.27153| 0.635847 1.3916946 1518052837

=4 3743234 3ETEREZ 0418677 5.94207] -46.6755] -106.4G8580221) -0.1M453] 3152375 4253555 858703355 -5.24 964 3557

=1 0988173 114147d| 002128334 0.237053( -0.02521] -0.045831853| 0.000332] -0.00813| 0.037035 1} 132451557|RS5 = 0821567  IAl= 1227633
Gra lteracion zZ -0.52852] -1.07256 09001616 10.02535) -3.33137 -61656&5234) 0.052502[ -0.51503| 4.513855 1} 2 2B3606103

z3 0.063863] 0.073771) 0.0086715dd5) 0073652 0.24023] 0.436853203| 0.0035635) -0.08136) 0635347 0 0.502345841

4 3.743234 [ 4.5324016 O.418677I] 4663211 -46.6755] -G54.8645821) -0.M453] 0.944731) 4253555 0 -74.93256463




FIGURA 3.94: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1023m a 1034m.

Dist Cota Y [IRI__[1.0809 ]
1 1023.00 3517.352
2 1023.50 3517.352 0.00
3 1024.00 3817.351 -2.00
4 1024.50 3517.351 0.00
5 1025.00 3517.351 0.00 ya= cotal 23 a=Midx+1= 05
5 1025.50 3817.352 .00 yl= cotal 1
7 1026.00 3517.353 2.00 I = 23 = (yauW= 0
g 1026.50 3517.352 -2.00 z2' = 24" = 0
3 1027.00 3817.352 0.00
10 1027.50 3517.353 2.00
1 1025.00 3517.353 0.00 It - ”1 =¥y} / dx = slope input (8)
12 1028.50 3817353 0.00
13 1029.00 3517.354 2.00 and
4 102350 3817354 0.00 Z," =z, from previous pesitien, j=1,4 (9)
15 1030.00 3817.35¢ 0.00 b 4
16 1030.50 3517.354 0.00
17 1031.00 3517.353 -2.00 =1 z2' z3" z4" y resultado
15 1031.50 3817353 0.00 z1 0.938173 0] 002128394 0] -0.0=521 0] 0.000932 0] 0.037038 0 0
13 1032.00 3517.353 0.00 Tra Iteracion z2 -0.32552 1] 0.90016765 0] -3.39137 0| 0.062802 0] 4.313585 0 0
20 1032.50 3517.352 -2.00 3 0.0635635 0| 0.006615445 0] 0.24023 0| 0.003363 0| 0.635547 0 0
21 1033.00 3517.352 0.00 =4 3.743254 1] 0.4156773 0] -46.6755 0] -0.711453 0] 4293555 0 0
22 1033.50 3517.352 0.00
23 10354.00 517.352 0.00 zl 0355173 0] 002125354 0] -0.0253 0] 0000352 0| 0.0537055| -0.07407654 -0.07407ES4
2da teracion z2 -0.32552 1] 0.3001676 0] -3.39137 0] 0.062802 0] 4.313585 -5.63977F -5.633769335
3 0.063563 0] 0.006615445 0] 0.24023 0| 0.003363 0| 0.695547 -1.3316546 -1.3316546
=4 3.743254 a 0.4186773 0] -d46.6755 0] -0.711453 0] 4233555 -85.571 -85.87109335
z1 0955173 -0.0732] 0021283594 -0.18353 -0.02521] 0.0350835661] 0.000332[ -0.08521] 0.057035 0 -0.307216505
3ra lteracion =2 -0.92852] D.0BBTSZ 03001616 -7 77718 -3.33137] 4.7197d3923( 0.062802[ -5.39285| 4 315585 1] -58.381506122
3 0.063563] -0.00473| 0.006615445] -0.05716) 0.24023] -0.334405733| 0.0035635] -0.84692( 0.635547 0 -1.243215637
=4 3.743234[ -0.27723 0.4156773] -5.617258| -46.67558] 64.96267563| -0.11453] 3.534336( 4233555 0 T0.30243342
z1 0.955173] -0.30358) 0021283594 017533 -0.02521] 0.031340608| 0.000332[ 0.070358| 0.037035 0 -0.380276404
4ta lteracion z2 -0.92552 0.285256 03001695 -7.54471| -3.35137[ d4.216202972) 0.062502] 4.452795| 4313555 0 1.403544101
z3 0.063563[ -0.01962 0.0066154d45) -0.05545) 0.24023] -0.238731785( 0.009863] 0.695283( 0.635547 0 0.325455615
=4 3.743254 -1.15 0.4156773] -3.50915| -46.67858] S8.03185135] -0.11453] -8.12002[ 4233555 0 45.25255134
zl 0.9883173] 037578 002128354 0.030000( -0.02521] -0.008205363| 0.000332[ 0.044305) 0.037V038) 0.07407E34 -0, 235001655
Sta lteracion z2 -0.32552[ 0.353033 09001696 1266817 -3.39137[ -1103555331) 0.062802] 2841338 4 313555) 5.633769335 1.93976243
3 0.063563] -0.02423| 0.006615445] 0.003325) 024023 0075211763 0.005565] O.d4d6312( 0.635547 13316546 1.301257163
zd 37432594 142343 04136773 0.590145| -d6.6788] -15.193dvdd2| -0.11453[ -5.18256| 4233555 85.57103338 BA.EBITEFTS

RS, = |2y = 7]

1
R Py iz“t

RS1= 0

R3Z= 1317518

R53-= 0335333

RS54 = 0705766

RS% = 2138253

IRl =

IRl =

IRl =

IRl =

IRl =

0655503

0.751205

0.7395846

1m3zs



FIGURA 3.95: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1034m a 1045m.

Dist Cota "
1| 03400 | seivaee
2 | 03450 | 3Ewast -2.00
3 | 103500 | 3atvasd 000
4 | 03550 | aair.aen -Z.00
§ | 1036.00 | 3817343 -2.00 ya= coal 23 a=Tldu+l= 0.5
f | 103650 | aair.a49a -Z.0 wl=  ocotall 1
7 | oav.o0 | sairaes &.00 o = ZF = (el = 163635364
& | W037.50 | 3817353 Z.00 2 = 24 = 0
038.00 | 3a17.a52 -z.0
03550 | aair.aen -4.00
1033.00 3817.348 -d4.00 Tt - (‘1'1 - 'l'l_l) / dx = glope input (8)
103950 | 3817.346 | —4.00 RSy = 125 - ]
040.00 | 3817544 -4.00 and
1040.50 3617340 -8.00 Z,' = £, from previous pesitien, j=1,4 (9)
0400 | 3ai7.33d -z.00 3 1 IRI = —1_ i_'j RS
WAED | Fai7.33d 000 (n=1) T2 4
104200 35175335 -z.00 =T z2 z3 zd" y resultado
04250 | 3817337 -2.00 z1 0.988773 1670l 002128334 0| 002521 0.041251598] 0.000332 0| 0.037038] -0.0740vEad -1649835215|AS1= 0.239564 IRI=  0.239964
043.00 | aatr.aa7 000 ra lteracion | =2 092852 151933 09001676 0] -339737] 5.549512909] 0062802 0] 4313885 -B.63977 —1570867271
04350 | aair.o06 -Z.00 23 | 0063663]  -0.1045| OO0RETS44S 0] 024025] -039320064] 0003665 0| 0.635547) 13916396 -1 BRTE9928
044.00 | 3817.335 -2.00 z4 | 3743204 612533 04186773 0| 966783 76.30354] -0.11953 0] 42.33555 -85.5711 -15.61295015
04450 | 3017595 000
045.00 | aair.oad -Z.00 2 0 36aT7a] -l6anse]  00zizoaod] 005343 -0.02521] 0.04vea0dse] 0.0009az] -noisdd] 0.03voan i A EaIEIEE50| RS2 - 0.907475  IRl= 0573713
2da Iteracion —Z2 -0.92852 1531838 0.9001616] —141903] -3.33137] 6.907650146| 0.062802[ -0.98052| 4.313385 0 £.5443343
z3 | 0.063063] 010536 0006615445 -0.01039] 0 24023[ -0.454002937| 0.009663] -015399| 0695047 0 -0 72374437
zd | 3v43z5d] -GiToeE|  0.4166773] -DBGTED| -db.Gron|  GA.199ad47ve|  -0.11453] 17o6075| 47 93555 i B3 19951673
1 098817a] -1612a2]  0021z0a04] O0@008] -0.07521]  0.0leeds096] 0.000992] 008251 0.03r03a] -0074076ad —l4ETEZ3123|AS3 - 0654573 IRI=  0B00G73
3ra terasion |22 -0.5zE52] 1514964 0 300IET6] 4991351 -3.50137|  2.4544ad213| 0.0Gzonz| 5221929 4519060 663377 5 543018377
z3 | 0.063363]  -0.1042| 0.006615445[ 0.036683 0.24023[ -0.173008245| 0.003863[ 0.820077| 0.695847| -1.3916946)  -0.513043663
z4 | 3743204] -GBI0TR3| 04186773 2321567 -96.Gvod| 397040404 011453 -A52271| 42.93555 -B5.8711 -65.3963288
21 0.98E173] -145027]  O021zas94] 0117877 -0.02521]  0.020459627] 0.0009592] -0.06489] 0.057056] —0.07907654 Jd507EZE6| RS54 = 0838338 IRlI=  (06G0089
dta Iteracion 22 -0.92852] 1362712 09001616 4.983512] -3.33137] 2 757331074 0.062a02] -4.107| 4313885 -8.63977 -3.637113746
z3 | 0.063863[ -0.09373| 0006615445 003667  0.24023[ -0.105365937| 0.009063] -0.64498] 0695047  -13916946 -2 28901265
z4 | 3v743z04] -5.49374|  0.4166773] 2020730 -d9b.Gvon|  O7.05107693 -0.11453] 7460521 4293555 -B5.8711  -43.60265753
21 0.988173]  -14a36]  002120394] -0.0774H] -0.02521] 0057706663 0.000392] -0.04327] 0037030 -007407694]  -1G/06GaarEe|ASS = 0317833 IRI= 071633
Sta leracion |22 -0.92652] 1347056 030066 -3.27399| -3.50137] 7. 76aiaT067| 0.06zo0z] -2 7a63z| 4.319000 -663377| 55436705
z3 | 0.063863[ -0.09265] 0.0066715445] -0.02406] 0.24023[ -0.550047227| 0.009863[ -0.43004] 0.695847| -1.3915946| -2.488492425
z4 | 3743204] 543063| 04106773 152278 -d96.Gron|  T06.OS2oREE|  -011454] 40993599 4293555 -B5.871 1302165835




FIGURA 3.96: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1045m a 1056m.

Dist Cota Y
1 1045.00 FE17. 334
2 1045.50 3517333 -2.00
3 1046.00 3517332 -2.00
4 1046.50 IE17. 332 0.00
5 1047.00 3817.331 -2.00 ya= ocotahl 23 a=Tldx+1= 05
[ 1047.50 3817.33 0.00 yl=  cotal 1
K 1045.00 3517330 -2.00 zZI" = zF = [wayiM = -3
g 1048.50 3517330 0.00 22 = = = a
1043.00 3517323 -2.00
1043.50 3517328 -2.00
1050.00 3817327 -2.00 ¥t - {\'1 - 'l'i_l) { dx = slope input (8
5050 | 351r.325 | -4.00 L
1051.00 IE17.323 -4.00 and
05150 3817.320 -eaa z,' = Z, from previous position, j=1,& (%)
105Z2.00 3817317 -6.00 . 4 BRI = =i $ 73
05250 | 3eir.ad -6.00 (-1} ‘Te2
1053.00 3817313 -2.00 =1 z2" z3" 4" y' resultado
1053.50 3817.310 -6.00 =1 0.5355173] -296452 0.02125334 0| -0.02521]  0.07562733[ 0.000332 0| 0.037035) -0.07407634 -2.36236711|R51= 0655514 IRI= 0.658514
1054.00 3517308 -4.00 Tra Iteracion z2 -0.92852| 2.785548 0.3001616 0| -3.33137 10174107 0.062502 0| 43133585 -8.63977 4.313585002
1054.50 3517305 -6.00 z3 0.063863| -0.13153] 0.006615445 0] 0.24023 -0.7208685| 0.003563 0| 0635847 -13916346 -2.30415318
1055.00 3517502 -6.00 zd 3.743234| -11.2233 04156773 0| -46.67H5 140.03643| -0.11453 0| 4233555 -65.571 42 33550502
1055.50 3517303 2.00
1056.00 3817.301 -4.00 z1 0.935173] 292732 0.02125334[ 0.031944| -0.02521] 0.058086112 0.000332] 0.042606| 0.037035) -0.07407634 -2.803364251|RS2 - 1126813 IRI= 0.832516
2da Iteracion zZ -0.32552[ 275162 03001676 3.86685935| -3.331537] T7.614233665|) 0.06250Z2] 2636422 4.513555 -5.63377 5.5106422535
z3 0.063863 -0.15922) 0.006615445[ 0.028575) 0.24023[ -0.553664046) 0.0035363[ 0.423453| 0.635847| -1.3916946 -1652546247
=4 3743234 -11.0913 0.4186773] 180864 -46.6VE5] 1075551746 -0.11453] -4.91713] 4233555 -85.8711 T.484264576
z1 0.935173] -2.77614| 0.02125334] 015114 -0.02521 0.04241583| 0.000332| 0.007427| 0.037035 0 -2.545154463|RS3 - 2031558 IRI= 1232396
Bra Iteracion z2 -0.92852[ 2.60854 0.300M616[ 7660953 -3.33137]  5.V06135184| 0.062802[ 0.470024| 4.313885 1] 16.44565245
z3 0.063563 -0.17342| 0.006615445[ 0.056302| 0.24023] -0.404255365| 0.003563] 0.073515| 0.635547 u] -0.453556352
z4 3.743234 -10.5163 0.4186773[ 3.563218| -46.6735] ¥8.53923024| -0.11453] -0.85714| 4233555 0 70.72303556
z1 09355173 -2.51505 0.02125334[ 0.350025| -0.02521] 0.01<434866 0.000332] 0.070M56| 0.037035) -0.07407E34 -2.157480303| RS54 - 1300623 IRI= 1234453
$ta lteracion z2 -0.92852 2363217 0.3001616] 14.80374| -3.39137]  1538314574| 0.062802] 4.441305| 4.313885 -8.63977 14.50741133
z3 0.063563] -0.06254| 0.005615445] 01058735 0.24023[ -0.108334625] 0.0035363[ 0.637575| 0.635847| -1.3316346 -0.556857342
z4 3.743294| -8.52726 04186773 B.885431) -d6.6735] 2117337403 -0.11453] -5.10026| 42.3355% -85.871 -75.43951255
z1 0.5355173] -213136] 0.02125334[ 0.3058775 -0.02521] 0.021600752| 0.000332] -0.07486| 0.037035 a -1576447657|RS5 - 0.834704 IRI= 1212503
Sia lteracion zZ -0.92852[ 2.003255 0.900ME16[ 13.05301] -3.35137] 2905519426 0.062802[ -4.7377¥S| 4.313855 0 13.23044253
z3 0.063563] -0.137758| 0.006615445] 0.035973) 0.24023[ -0.205833305) 0.003363[ -0.74404| 0.635847 1] -0.931743355
zd 3.743234| -5.07605 0.4186773[ 6.073933| -d6.6V35] 3399703515 -0.11453] 8633752 4233555 a 46.63463374




FIGURA 3.97: Calculo de IRI con el programa del banco mundial en su publicacion N° 46, del tramo 1056m a 1067m.

Dist Cota ¥
1 1056.00 F517.301
2 10SE6.50 3817300 -2.00
3 1057.00 36817293 -2.00
4 1057.50 3617295 -2.00
5 1055.00 3517297 -2.00 ya= cotall 23 a=Tldx+1= 0.5
5 1058.50 38172396 -2.00 yl= cotalN 1
I 1053.00 3617.295 -2.00 I = 3 = [wa~WM = -0.81815152
g 1053.50 3617294 -2.00 z2' = ' = 0
3 1060.00 3517.293 -2.00
0 1060.50 3817293 0.00
il 1061.00 3617294 2.00 ¥ o= (¥, - ¥,_)) { dx = slope input (&)
12 1061.50 3517.295 .00
13 1062.00 3517.295 0.00 and
4 106250 3517234 -2.00 Z2," = Z, from previous position, §=1,4 (9
15 1063.00 3617294 0.00 3 4
16 1063.50 36817293 -2.00
17 1064.00 3517294 .00 =1 z2 =3 zd" y resultado
18 1064.50 3817294 0.00 zl 0.958173] -0.8085( 0.02125394 0] -0.02521 0.020625733| 0.000332 0] 0.037035] -0.07407634 -0.861356077
13 1065.00 3617.295 2.00 Ira Iteracion z2 -0.92852| 0.753635 0.3001676 0] -3.39137| 2774756455 0.062502 0] 4.313585 -5.63977 -5. 105318635
20 | 1065.50 36817293 -4.00 3 0.063563 -0.05225 0.006615445 0] 0.24023| -0.136600582| 0.003563 0| 0.635547 -1.35916946 -1.64054654
21 1066.00 3517.293 0.00 z4 3.743234| -3.0627 04156773 0| -46.6755 3813177 -0.11453 0| 4233555 -55.8711 -50. 74202511
22 | 106650 3817293 0.00
23 | 1067.00 3617292 -2.00 z1 0.965173] -0.85176( 0.02125334 -0.10866| -0.02521] 0.041357056| 0.000332[ -0.05035| 0.037035| -0.07407654 -1.043434 732
2da lteracion z2 -0.92852]  0.80034 0.9001616] -4.59561| -3.39137] 5.563700056) 0.062502] -3.18668| 4.313585 -5.63977 -10.05802566
z3 0.063563] -0.05505| 0.006615445 -0.03377| 0.24025[ -0.3342063565( 0.003565] -0.50045| 0.695547 -1.3516946 -2.375174604
zd 3743294 -3.22656 O.MS67TI] -2137d5| -d6.6788] VESTESNY3| -0.1MS3] 5811235 4293555 -85.8711 -5.845031345
z1 0.955173] 10315 0.02125354[ -0.21407| -0.02521[ 0.053576513| 0.000932[ -0.00875| 0.037035| -0.07407654 -1.266205033
3ra lteracion z2 -0.32852] 0.