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Tabla A.6-2(1) Matriz 0-ID Futura (1993:Auto de
Pasajeros,Vagoneta,Pickwup)
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369 46' South
73° C3' West

Latitude

Longltude
Elevation

12 =

Year

Nov.

Oct.

Aonual

Dec.

Sep.

Jul. Aug.

Jum.

May

Mar. Apr..

Feh.

Jag.

3.2

-2.2
-1.2

-3

5.4
5.8

3.8 -0 4

-0.2
-1.2
-1, 0
-1.6
-0.2

-2.2

1.4
-0.4

6.2 8.4 6.6 3.8

5.0

1961
1662
1963
1984

8.0

0.6 2.8

0.6
-G. 8
-1.2
-G. 6

0.8

-1.6
~1.4

7.4 3.4

5.8
8.4

7.0

5.8
5.2

4.4
5.0

3.4

1.8

0.8

5.4
2.2

2.0

4.8

6.0
7.6

-1.8
-1.8

-2. 10
-3.2

3.2

0.8
-1.8

-0.8

2.6

5.8
4.6

4.4

1.8

0.7

2.8
0.8

-3.2

6.0
2.8

7.8
4.3

5.9
4.9

-2.0
-0. 7

-0.6.
-1.8
-1.2

-0.3
-1.3

4.8

5.9
5.9
3.4
5.2

3.0

-0.4

5.0 2.8 2.5 0.4

7.4
5.0

-1.2
-1.3

3.0

0.9
1.0
0.8

2.1

2.2
1.4

-0.6

0.4
0.8

-0. 6

3.2 2.1
-0.2
-0.8

2.4
2.4

2.1

2.0

6.0

1968

2.2

0.4
0.2
~i.2
2.0

4.3 1.8
3.4

6. 4
6.5

3.9

4.1

1870

1
~2.0
-2.8

4.0
6.1
6.0

4.1
3.8
3.2

1.3
30

-1.2 0.2
1.8
-1.2

0.6
-2.0
-2.6°

-1.5
1.6
0.8

0.1
2.0

1.6
2.3
5.1

3.6
6.2
5.0
4.8

5.8
7.2
6.0

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

=13~

-0.8
-1.¢

0.6 -0. 8§ -0.8 1.4 3.0 3.5
-0.1
-3.8

-0.7

1.0
1.2

-0.9
-2.1

2.4

5.2

5.9
6.3
5.4
5.8
6.2

4.0

Y

2.0
-1. 4

2.0
-G. 2
-0.2

-1.0
-1. 4

-0. 8

2.1
-0.3

4.8

5.8
5.3

5.0

5.4

4.7
3.1

2.7

-3.8

1.8
2.8

4.6

-0. 8
-1.2

3.8

0.6
2.6
0.6

f.1
-0.2

0.4
0.7

2.0
-0.7

0.8
2.8

2.4

5.8
5.8

5.6
3.8

-1.2

-0. 8

3.8

8.2
5.4

-2.0
-0. 8
L0

1.8
-0.2

—d

-0.6
-0.8

-2.0

2.0

4.9

4.3
5.0
6.8

2.7

1.0
0.2

1.4 0.2
-1.0

3.4

2.2

7.7

8.5

3.2

0.2
3.8

t.6

5.0 5.9
3.5

7.0

7.5

0.1

3.8

2.9

0.4
0.4

-0. 8

0.9
-0 7

0.1
-0. 8
-1.3

5.2 2.4 2.2
5.2

7.6
g. 6

0.3
3.2

2.2
0.4
0.8

4.4
1.0
0.2

4.7

-1.3

5.8
6.0
6.2

5.2

4.9

2.4
2.8

4.0

1.4
.0
-0.3

8.0

5.8

7.4
7.4

8.8

1984
1985
1988
1987
1988
1989
169¢
1991

€. ¢
-0.3
-1.8
-1.6
-1.0

3.6

0.1

i.0
0.8
1.8
-1.8

1.4
0.6
-0.8

4.0

5.6

6.0

0.4
1.4
0.6
0.0

3.0

3.2
4.3
2.4
-1..0

3.0

5.2

6.2
5.2

4.5

-1.8
-0. 4

0.8

-0.2

6.2
3.3

7.4
7.4

8.7

6.2
5.8

3.2

3.4

0.6

8.2

5.4

0.0

0.0

3.2

2.6

4.8

1.5

= oo
o3 U

e e
(==

[==R o ]
L= B AN |
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= =
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-3.2 -3.8 -2.5 -1.4 -0.8 1.8 3.4 -3.8

-2.1

4.6 3.8 1.8 -0
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Mensual en

-

inima

Temperatura Media M
Concepcion-Carriel Sur

Tabla A.7-5

46' South

Longltude: 73° 03* West

Elevaticn

3s°

" Latitude

12 m

Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Cct., Nov. Dec. Annual

Yoar

1961
1962

8.1

n.2
6.3

10.5

11.2

10.0 10.2

11.3

106.3

5.9
4.5

10.2

1963
1964

10.9

11.0 11.0

1865

4.7

5.6

9.5

8.7 2.0

10.1

1966
1967
1968

.1

ii.1

7.3

.10.4

9.1
10.4

7.4

7.9

1969
1970
1971
1972
1973

5.8

9.2

9.9
9.1

5.7

16.7

7.5

6.9

9.6

9.2
5.9
10.1

4.6

1974

5.5

i0.6

1975

4.7

5.7

9.2
11.3

1576
19717

6.5

8.5

10.1

10.5

9.4

1978

T.7

2.9 10.2

11.5

1979
1960

10.1

12.6

1981

6.9

10.3 10.7

il.4

10.4

7.8

1li.2 0.4

1982

11.4

8.1

12.5

1983
1984
19485

10,4

10.9

7.9

11.4

9.6

10.2

11.3

9.4

10.3
11.4

2.8

9.9

1986
1987

9.4

11.4

10.3 11.7 10.2 8.3

1984
' 1989

7.5
6.4

7.7

11.4

11.4

8.8

L

1990 10.8 1.

1991
1992

10.1
11.8

.0

5.7

10.5 10,1

HMean
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Tabla A.7-~6

Humidad Relativa Media Mensual en
Concepcion-Carriel Sur
Latitude : 36° 46' South
Longitude: 73° 03t West
Elevation: 12 m

54

61

57

64 76 73 04 76 63 68 54 51 65
&0 59 77 59 72 60 56 57 49 61
61 62 71 14 70 65 64 63 55 61
67 73 74 78 69 61 57 64 72 85
72 78 84 83 75 73 72 72 69 Coqz2
- - - - - 64 53 63 -
55 71 1] 64 70 70 70 65 61 64
75 77 82 18 70 67 58 62 57 68
59 70 70 72 8. 61 57 55 48 50
66 69 79 78 64 63 59 57 64 64
55 75 75 as 77 75 70 53 55 65
67 79 82 78 78 71 69 67 61 69
69 75 80 . 74 .73 65 75 63 ‘62 6B
59 76 80 78 69 64 64 64 50 67
72 75 78 73 72 71 67 67 62 70
60 74 77 74 73 66 64 63 59 66
71 82 85 80 70 64 68 58 57 &7
652 75 77 79 60 73 63 60 53 64

55 62 70 60 67 65 56 59 55 60
55 65 76 68 68 55 58 53 53 61
61 71 74 78 77 76 73 653 64 67
&9 74 74 72 65 60 46 53 61 60
66 77 7 69 77 69 63 52 61 67
64 73 77 15 Tl &6 64 Gl 59 65

16-



Tabla A.7-7 Velocidad Maxima Mensual y Direccidén del
Viento en Concepcion-~Carriel Sur

Latitude : 16° 46' South
Longitude: 73° 03" West
Elevation: 12 m

Year Jan. Feb. Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Hov., Dec.
1961 N 24 W 19 nw 18 W a n 36 N 47 KW 24 NW 24 Nw 44 VAR, 18 W 24 8¢ 24 N
1462 W 24 SWw 24 S8W 26 NW 18 Hw 12 N 44 8 37 N a6 N 24  VAR. 1%  S/RW 24 sw/w i8 W
1963 SW 247 HW 12 N 23 s 7 N 7 N 22 N 22 N 40 VAR, i1 MW 15 N 22 8sW 8 N
i964 N 20 N 21 8 33 VAR. 7 N 13 M g N 13 N 20 NW 10 s8sW 10 SsW 10 N 13 8
1965 W 21 W4 14 8W 15 21 N 21 KW 27 N 36 n 27 VAR, &  WfsW 9 W 15 SW/H 25 N
1866 S5W 26 SW 3D 8w 26, N 20 N 25 K 44 N 26 N ELI 20 8W 24 N 27 8W 24 N
1967 5 i6 &84 21 W 18 N 20 N 25 N 29 N 24 N 20 RN/W 17 N 17 B 17 W 12 RN
i9%8 sWw 30 W 26  sW 24 N 30 SE 24 N 24 N 25 N L N 25 w24 N 34 sW 24 N
1969 Sw 26 SW 22 SW 20 N 34 NW 30 N 38 N ki N 24 N 24 s 22 N 25 8w 28 N
1990 sSWw 24 8W 28 sW 18 8 20 R 4 R B 45 N 26 N 26 8w 22 SW 24 S8 24 N
1971 VYAR. 26 VAH. 20 . 5w 26 W 22 'H 30 HNW 35 N 36 N 34 N IR ) 224 SwWw 28 N 3¢ N
1972 sw 24 SW 28 N/SW 30 S 20 N 48 NE 44 N 34 N EL] N 30 NfsWw 24 SW 24 & 24 N
1972 ) 28 5 22 5W 19 N 24 N 34 NE 416 B 24 VAR. 18 N 24 N a0 5W 28 S% 30 NE
1974 SW 24 Sw 28 s5W 24 8w 20 N 40 N 50 N e n 22 R 32 0N 25 N 25 5w 22 N
1915 8w .34 R 30 SsW 24 H 40 R 35 N 45 N 50 NW 18 N/SW 28 N/sSW 20 N 30 8% 30 N
1976  VAR. 24 8w 22 sw 20 sW 20 H 40 R B0 N 28 VAR, 22 N 38 N 36 VAR, 26 SW 22 R
1977 sW 28 SWw 35 a4 30 N 24 N s N 40 N 60 N 30 N 24 N 3z N 30 SW 30 R

N 50 i 40 N B0 N 26 N 40 [l 36 N 40 N/SW 30 N

1978 SW 30 N/SW 30 S 24 s 24

1985 SW 28 SW 28 NE 34 SW

-17-



Tabla A.7-8

Precipitacidén Mensual en
Concepcion-Carriel Sur
Latitude 1 36° 46' South

Longitude: 73° 03' Woant
Elevation: 12 m

1238.5
888.7

1528.8
-1507.6

1069. 4
T40.3
1232.0
855, 8
'970.2
1462,9
889.3
1010.2
1228.1
858.8
1469.5
1293.4
1023.1
1340.5
1186-4
1354.9
900.5

" 1293.0

938.8
1264.6
1197.4

995.6
897.6

B48.0
1138.1
1454.9

1121.7

Year Jan, Feb. Mar. Apr. May Jun. Jul, Aug. Sep. oct. Hov. bec,
1961 72.4 0.4 68.6 18.4 E7.1 181.3 303.1 191.3 183.2 38.6 1.9 -
1562 0.0 a.0 23.9 a5.7 38.1 210.1 21.2 175.2 66.7 45.8 21.9 0.0
1963 0.0 11.7 30.8 47.6 60.6 196.8 229.5 349.1 129.8 17.9 95.7 8.0
1964 36.8 9.7 6.5 22.1 88.5 128.5 117.4 220.0 82.13 6.0 35.5 135.4
1965 5.0 40.9 12.4 130.3 120.% 221.2 326.8 333.3 61.3 73.5 170.6 33.0
1966 0.6 1.5 1l.4 138.0 140.0 402.4 360.0 258.7 35.9 44.3 14.9 99,9
1967 29.9 38.6 14.1 15.1 263.4 141.9 259.3 128.9 03.2 62.6 20.3 12.1
1968 1.6 17.1 19.9 50.2 25.7 212.3 4.8 64.1 105.4 57.3 57.1 79.2
1969 - 22.5 8.9 Q2.2 201.2 330.3 207.1 184.6 80.4 0.7 34.1 6.0
i970 16.6 2.2 15.1 38.3 129.2 224.3 206.1 - 78.9 53.2 28.4 24.2 38.3
1971 8.3 33.3 7.9 43.2 205.3 181.3 199.5 145.1 56.2 34.0 3.4 52.9
1972 57.7 1.2 64.4 23.7 426.3 213.3 174.3 190.9 130.5 155.2 16.2 7.2
1973 5.5 1.1 10.9 30.1 161.2 232.8 151.2 74,2 37.8 161.0 0.0 23.5
1974 27.2 - 2.1 10.0 - 1316.1 480.9 123.8 62.2 76.6 31.3 48.0 12.0
1975 3.9 41.4 1.5 85.3 279.3 274.0 249.0 96.2 46.5 82.8 41.8 10.4
1976 12.0 a.7 22.9 - 94.0 228.3 72.1 110.6 68.0 149.5 45.6 46.1
1977 43.7 0.0 35.5 44.6 205.0 246.3 431.3  147.9 69.7 166.5 2.5 6.5
1978 2.5 16.7 0.0 2.6 169.9 156.4 496.0 100.9 1%4.7 98.0 93.7 a.o
1979 41.7 0.9 3.3 52.6 l44.6 59.2 238.2 223.8 i15.6 21.3 %2.8 69,1
‘1980 1.0 61.6 12.5 174.8 367.2 264.7 19%.6 162.2 B81.6 0.6 17.7 57.0
1961 78.3 7.9 34.5 28.4 501.0 93.9 195.5 104.4 39.4 27.1 3.4 2.6
1982 B83.7 24.3 4.4 24.7 211.7 a57.2 225.4 130.4 172.5 86.9 33.7 9.0
1983 24.3 6.7 20.0 67.8 115.9 225.6 204.2 126.1 57.3 24.9 6.0 28.1
1984 7.9 33.0 14.9 24.1 389.9 205.9 255.4 75.6 112.1 163.7% 10.4 G.1
1985 45.1 1.2 19.1 80.3 185.1 167.2 211.0 26.2 92.0 67.0 a4.2 0.5
19386 6.1 10.0 47.2 142.0 259.2 223.9 B85.7 180.0 69.0 27.5 207.5 6.5
1587 0.0 4.0 58.7 65.1 137.1 112.8 436.0 207.1 127.86 37.3 20.3 1.4
1988 8.5 - 10.7 24.6 81.4 210.5 287.1 222.7 90.3 26.2 18.6 15.0
1489 3.3 3.3 28.3 2.5 36.8 259.8 225.8 176.0 35.4 33.3 4.9 88.2
19890 6.4 32.7 126.8 B0.4 97.3 104.5 98.1 134.6 1i4.8 50.7 27.2 4.5
1981 8.7 3.1 9.0 i15.5 267.3 142.8 234.2 87.7 62.4 04.0 47.3 97.1
1992 0.0 17.7 48.2 112.7 449.7 283.5 100.5 166.0 122.%9 56.5 15.3 71.9
Hean 20.0 14.3 25.3 59.5 189.2 218.1 217.9 152.3 87.9 64.7 40.7 31.5
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Tabla A.7-9 Probable Ocurrencia
de Inundaciones

Return Mothed
Pariod  coees e e
(Year) Hazen Gumbel Pearson III
2 7150 7166 7113
5 92315 9534 9176
10 10530 11102 10545
20 11825 12605 11839
50 13453 14552 13601
100 14672 16010 14926
200 15868 17464 16217
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Tabla A.7-10

Flood of May 29, 1972
Flood of May 31, 1991

30-year Probable Flcod

Célculo del Nivel de Flujo de Agda en el
Puente Biobic Existente (Rio Abajo)

6248
5822

6674

1428.8

1428.2

1429.4

R I n
(m}

4.373 1600  0.031
4.076 1600  0.033
4.669 1600 0.03z

_;2()_.

Q Flood Water
Dlischarge Level
{mi/s) {m3/8) {E.L.m)
13474.7 13110 8.46
11255.7 10935 B.15
14566.4 14552 8.96



Tabla A.7-11(1) Terremotos con Maganitud Richter
Ms>=4.5 para la Region de Concepcion
entre 36°3 a 38°S

1961

1961
1962
1962
1962

/Feb.
/Mar.

/May
/Teb

3 /Nov.

/Jan

/0ct.
fJan.
/Mar.

/Jan

/Dec.
/Jan.

/May

/0ct.

/May
/May
May
/Hay
/May
/May
/May
/May

/Jun.
/Jun.
/Jul.
/Iul,
/Nov.

/May

/0ct,

/0ct
/Feb
/Feb
/Jin

/25

/22
/22
/23
/23
/26
/21
/29
/1
/20
/11
/21
/27
/11
/18
/19
/14
/9T
/25

1963 /Feb./ 6
1963 /0ct. /20
1964 /0ct. /19
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Tabla A.7-11(2) Continuacion de la Tabla A7-11(1)

Date Time Latitude Longltude Depth Magnitude
. { k)

1965 /Jan./i8 0: 3 37 70 72 90 52 5.2
1965 ./0ct./ B 3 138 36 0 72 50 17 5.2
1966 /Fan./14 21 148 37 90 73 50 36 4.7
1966 /Apr./22 3: 6 37 62 73 33 37 5.4
1966 /Aug./31 19 :39 37 713 12 70 3z 4.6
1967 /fAug./29 3 ;55 36 50 69 70 55 4.6
1969 /Jan./13 6 :36 37 10 73 60 33 4.9
1969 /Jun./ @ 14" :52 36 50 73 60 30 4.7
1971 /Feb./18 7 47 36 73 73 34 12 6.3
1971 /Jun./ 7 - 21 :39 37 65 73 88 23 4.7
1972 /Mar./20 20 :12 37 92 74 85 33 4.7
1973 /Jui./31 5 141 37 65 73 37 32 5.5
1974 /fhug./ 9 22 :17 37 23 73 62 18 4.7
1975 /May /22 14 :59 37 96 73 92 33 4.9
1975 /May /28 13 :57 37 92 73 4t 24 5.5
1975 /dun./18 4 :16 36 37 65 67 0 4.6
1975 fJul./11 10 :41 37 15 73 68 43 4.7
1976 /May /22 i5 :53 35 13 71 48 91 4.7
1976 /foct./13 11 :30 36 50 730 27 4.8
1978 foct./ 6 15 : 7 37 73 72 79 13 4.6
1979 /Jun./19 20 24 36 42 71 94 61 4.9
1979 /Dec./26 19 :43 3 0 7t 34 g2 5.6
1080 /Mar./29 17 :149 37 95 73 52 11 4.8
1980 /May / 9 & :17 37 92 73 65 13 4.6
1980 /May /10 23 :50 37 74 73 73 33 4.6
1980 /Dec./27 12 :33 36 51 73 14 14 4.8
1981 /Dec./15 12 :31 36 28 71 36 95 5.0
1982 /Feb./ 8 3 115 37 33 73 39 33 4.7
1982 /Feb./ 9 13 :42 37 47 73 31 33 4.8
1982 /hpr./30 21 : 3 37 81 73°79 a3 4.9
1982 fhug./ 5 B 115 17 62 73 1 33 4.7
1983 /Mar./ 1 12 7 35 80 72 95 45 4.9
1983 /Sep./14 0 :47 36 42 73 9 30 5.0
1985 fJum./ 2 16 :26 37 73 73 65 33 5.5
1985 /Jun./13 1 :58 36 54 72 34 5% 4.7
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Figura A.7-2 Distribucidn de Tervemotos con Magnitud
Richter Ms en y en los Alrededeores de Chile
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NUEVD PUENTE

RIO BI)—BIG

PROYECTC JICA
UBICACION DE SONDAJES

ESCALA 1:5000
ENERG 1994

/ /

UBICACION DE SONDAJES

NORTE . ESTE
5.921,150.23 | 671,1772.01
5,922,202.19 | 872,377.38
5.921.518.34 | 672,375.57
5,920,862.21 | 671,559.90

=

5.921,450.98 | 670,685.48
5.921,612.44 | 870,996.85
. 19,921,735.98 | 671,250.71
2,921.224.63 | 672,519.27
915,921,019.86 | 672,108.54

{
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Rio BIC-BIG
PROYECTO JICA
UBICACION DE SONDAJES

ESCALA 1:5000
ENERO - 1994

UBICACION DE SONDAJES

NORTE
S-115,921,150.23
-2 15922,202.19 1 &

-3 15921,518.34 | 67287557
/1 5-415,9820,862.2% | 671,559.90 1
—5135,921,450.98 | 670,685.48
-6 | 5,921,612.44 | 870,996.86
S—7:5,921,735.96 | 671,250.71
672,519.27 .

-'t'“l"LQ‘-lf!l‘c':lI A.7-3 Mapa de Localizaciéon de las Pruebas de
- Perforacidn
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