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A. Authorities and Agencies

AASHOTO American Association of State Highway and Transportation Officials

ASTM American Society for Testing and Materials

CAF Andean Development Cooperation

FAO Food and Agriculture Organization of the United Nations
FONPLATA Banco Financiero de Cuenca del Plata

IDB Inter-American Development Bank

INE Instituto Nacional Estadistica

JICA Japan International Cooperation Agency

SNC Servicio Nacional de Caminos

WB World Bank

B. Other Abbreviations
BHN Basic Human Needs

Bs. Boliviano

CBR California Bearing Ratio

cm Centimeter

cm sec® Centimeter per Square Second
EL Elevation Level

F S Feasibility Study

H Height

A H Clearance under Beams

ha Hectare

HWL High Water Level

Hz Hertz

in Inch

JIS Japanese Industrial Standard

kgf cm? Kilogram-force per Square Centimeter
Kg mm? Kilogram per Square Millimeter
km or KM Kilometer

km? Square Kilometer

km h Kilometer per Hour

KVA Kilo Volt Ampere



| Liter

L Length

m Meter

mm  Millimeter

M P Master Plan

mS

s Cubic meter per Second
N N.Value N

no Vehicle Number

PC Pre-stress Concrete

Q Design Flood Volume

R Radius

RC Reinforced Concrete

SD Deformed Steel Bar

SN Structure Number

t Ton

t h Ton per Hour

t ha Ton per Hectare

TTS Telegraphic Transfer Selling Rate
US$ United States Dollar

V Volt

VCL Vertical Curve Length
W  Width

Y Vertical Offset

® Diameter

o ck Concrete Design Stress
o pu Steel Bar Yield Point Stress
Percent

Crest

Sag
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3.5.2 3-46

3.5.3 3-46
4.1 4- 1
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1998 6

JICA
JICA
1999 6 7 7 18
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4)
14.5km
34.3km
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50.5km
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L=22.3m 3km818m
— 22.3m
3km818m
— 22.3m
25km325m
48.55m
40m 48km647m




11 10
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2
SNC
AASHTO
14.5km 34.3km
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3.25m 3.25m
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2 2
22.30m 22.30m 48.55m
1 1 2
PCI1 PCI1 PC 1
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2.1

2.1
km
1990 1991 1992 1993 1994 1995 1996
1,824 1,865 1,944 2,029 2,451 2,871 2,933
11,621 | 12,010 | 15,170 | 16,257 16,383 16,159 | 16,380
29,266 | 28,953 | 29,197 | 32,133 | 33,239 | 33,186 | 33,840
42,711 | 42,828 | 46,311 | 50,419 | 52,073 | 52,216 | 53,153
INE 1996
2.2
2.2
km
2,409 4,027 1,166 7,602 14.30
304 3,529 2,258 6,091 11.46
220 8,824 30,416 39,460 74.24
2,933 16,380 33,840 53,153 100
INE 1996
3
9 3
9
105
20km




(4)

1997
1997 2002
19 3,288km 16
2.3
2.3 5
Km
1 9 152 1.2
2 4 219 1DB
3 84 1DB 4000
4112 237 36Km
5 135
6 JICA Update
210 CAF Update
7 1.6
4 371 2.5

8 3 66 D/D
9 3 52
10 | 8 88
11 111 Finance
12 138
13 | 10 178
14 | 10 310
15 3 65 D/D
16 318 1DB
17 48 6
18 306 D/D
19 | 17 200

3,288

(5)
1 17%
9.4%
2.4




2.4

km
785 642 412 1,839 20.40
0 777 623 1,400 15.53
63 1,000 4,713 5,776 64.07
848 2,419 5,748 9,015 100
INE 1996
1998 40km
1 2 3
2.5 24%
17%
2.5
1990 1991 1992 1993 1994 1995 1996 1997
317.318 | 337,206 | 363,002 | 386,591 | 397,961 | 421,990 | 377,566 | 397,112
86,390 | 94,279 | 104,381 | 111,493 | 115,451 | 123,655 | 95,608 | 95,632
1998 11
1998 2008
a) (
)




b)

d)

d)

2.1

1998-2002






2.1.2

1999 1999 1 12 US$ 103,717,244
38 US$ 39,107,992 62
2.6
2.6 1999
3
5,079,939 26 14,737,689 | 62 19,817,628 19.0
32,246,694 | 40 49,050,778 | 60 81,297,472 78.4
1,781,359 68.5 820,785 | 31.5 2,602,144 2.6
39,107,992 | 38 64,609,252 | 62 103,717,244 | 100
4
2.2
WB IDB
2.7
1 2 WB 1993 160.0 240.0
782km 2000 6
765km
77
58
2. WwB 1999 10 120.0
152km 2004
38km
893km
3. IDB 1999 6
22km
4. IDB 2000
200km




6 358 2 1 8 CAF
KFW FONPLATA
2.3
1960 1978
1997
392 58
561 98
1,058 43
2.8
2.8
85 87 F S 1
86 87 M P F S
87 88 D D 2
88 90 F S
89 91 M P
93 95 F S
94 95 F S

2.9



2.9

86 5.10
87 10.00
88 12.54
89 7.58
90 7.67
91 15.65
92 7.96
93 A D 1.30
10.78

94 A 1 8.93
0.55

9.27

95 A 2 23.74
A 6.54

96 A 3 2.78
A 13.69

97 A 1.52
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172,000 ha 50%

86,000 ha
60
100
50
50% 10% 40%
50
2
4t ha 6t ha 2 4
2t ha 4t ha
25t ha 4 6
1 ha 500 kg
10t
50% 50 %






2.10

(ton ) (ton ) (no )
1
86,000 ha 344,000 516,000 | 172,000 258,000 | 34,400 51,600
43,000 ha 86,000 172,000 43,000 86,000 8,600 17,200
43,000 68,800
2
43,000 ha 133,000 172,000
21,500 ha 43,000 64,500
8,600 ha 215,000
34,400 ha 17,000
86,000 ha 408,000 468,500 | 204,000 234,300 | 40,800 46,900
2 4
1992 1995 2000 2005 2010
642 741.3 832.8 927.4 1022.
1993 223 34.73
kg 2010 355.25
132 FAO
9.4
15 2010
566.88 343 93
55kg year
133 344




2.11

(ton (no )
121,000*1.2=145,200 29,000
46,800*1.2=56,160 11,200
30,000 6,000
231,360 46,200
3.14
80
(46,200 4,800)
365= 113
120
60
113 120 13 300
100 60 1.3 200
3



11km 10
10
2.12
1
1999 2009 2014 2019

1.2 2.0

150 180 240 300
100 130 190 250

60 70 95 120




2.13

ha t
Enconada
Barrientos 12,000 52,800
Ayacucho
14 de Septiembre 1,000 4,400
Nueba America 1,000 4,400
Aguas Brancas 2,000 7,900
San Juan de Yapacani 13,000 51,480
Total 29,000 120,980
Enconada
Barrientos 9,000 18,000
Ayacucho
14 de Septiembre 700 1,050
Nueva America 600 1,200
Aguas Blancas 1,500 2,550
San Juan de Yapacani 12,000 24,000
Total 23,000 46,800
San Juan de Yapacani 1,000 3,800
Enconada 50 330
Aguas Brancas 40 264
San Juan de Yapacani 460 3,036
Total 550 3,630
t
San Juan de Yapacani 216,000,000 14,400
San Juan de Yapacani 627,500 1,275
t
San Juan de Yapacani 3,500
San Juan de Yapacani 3,500
Enconada
San Juan
9 June 1999
20%
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2.4
371 km?
44 km?2
A 55 km?
B 304 km?
780km?2
1983 1992 1992
1994 1995 1996 1997 1998
10 15
2.5 2.6 1992 1997
1992 0.5m 1.0m
0.3m 1.2m 2 7
JICA
F S 1999
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