2.3

2.3.1
(1
2-3-1
1,714km 3.5
725.5km 7.3 607.3km 6.1
310.2km 3.1 8,322.0km 83.5
90
2-3-1 (2000 )
Paved Road Gravel Road Improved Earth Road Earth Road
Unit State Local State Local State Local State Local Total
Highway Road Highway Road Highway Road Highway Road
Domod km 10.0 7.3 267.0 10.0 136.0 0.0 458.0 1,730.7 2,619.0
% 0.4 0.3 10.2 0.4 5.2 0.0 17.5 66.1 100.0
Sukhbaatar km 0.0 2.8 4.6 0.0 0.0 4.0 530.4 2,470.2 3,012.0
% 0.0 0.1 0.2 0.0 0.0 0.1 17.6 82.0 100.0
Tuv km 523.4 1.4 7.7 0.0 95.7 0.0 383.2 2,428.6 3,440.0
% 15.2 0.0 0.2 0.0 2.8 0.0 11.1 70.6 100.0
Khentii km 2.0 178.6 271.0 47.0 74.5 0.0 291.5 394 904.0
% 0.2 19.8 30.0 5.2 8.2 0.0 322 4.4 100.0
Total in km 535.4 190.1 550.3 57.0 306.2 4.0 1,663.1 6,668.9 9,975.0
4provinces | o, 54 1.9 5.5 0.6 3.1 0.0 16.7 66.9 100.0
Total in km 1,316.8 397.3 1,379.2 497.9 1,407.6 516.0 6,959.5| 36,775.8 ] 49,250.0
Mongol % 2.7 0.8 2.8 1.0 2.9 1.0 14.1 74.7 100.0
1.0km 0.4 17.7km 6.7% 1.2 km 0.5%
32.0km 12.1% 77.5km 29.4% 129.6 km
49.1%
90
2)




3)

2-3-1

13.8
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3)

2-3-2

Br.Nol Br.No.2 Br.No.3 Br.No.4 Br.No.5
Khujirt Khtsaa Kherlen Tsenkher Murun
9.2m 14.7m 268.8m 30.7m 19.6m
6.7m 5.6m 7.0m 5.6m 5.6m
RC RCT
RC RC
W:8m, H:2.7m W:15m, H:2.8m |W:270m, H:4.2m |W:30m, H:1.2m |W:20m, H:1.3m H:
( 3: Leaked 4: Damaged 3: Cracks, Gaps  |4: Broken 4: Damaged
~ ( 2: Carbonated 4: Broken 2: Deteriorated 4: Settled 4: Inclined
1: 84% 1: 4.8% 1:4.8% 1:4.8% 1: 7.8%
12 10
5
3:1970s 1(3): 1995y 3: 1974y 3: 1962y 3: 1962y 25
1:6.7m(improve) |3: 5.6m 3:7.0m 3: 5.6m 3: 5.6m
3: 15m 3:17.5m 3:350m 3:52.5m 3:52.5m
(
&
(
3 4 3 4 4 D: (1)
C:
B:
3 4 3 4 4
A: (4
B A B A A
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3.1

(1)
1)
1990 2,050,000 2000 2,380,000
10 1.5 1989
2.7 2.9
3-1-1
1990 2000
3-1-1
Unit: Persons
Provinces & Capital Ciff 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*
Total Mongolia 2,050,044 12,256,982 | 2,253,632 | 2,218,246 | 2,221,285 | 2,234,386 | 2,245,492 | 2,270,208 | 2,290,839 | 2,373,493 | 2,407,500
1 |Arkhangai 87,354 96,296 102,728 102,716 100,196 100,842 98,441 95,910 96,753 97,091 97,500
2 |Bayan-Ulgii 98,105 102,817 92,989 75,043 79,284 82,259 83,562 85,441 87,341 91,068 94,600
3 |Bayankhongor 76,389 81,584 83,675 85,301 82,677 86,025 86,824 87,812 88,027 84,779 85,300
4 |Bulgan 55,734 60,976 62,456 60,999 61,439 60,546 61,180 63,798 64,093 61,776 62,600
5 |Govi-Altai 63,299 69,840 71,703 71,528 72,236 72,921 69,012 70,249 70,442 63,673 63,600
6 |Dornogovi 55,180 49,999 49,861 47,773 45,985 45,734 46,575 47,097 47,739 50,575 51,100
7 |Dornod 74,787 86,909 87,048 83,722 81,915 79,869 76,403 74,475 73,813 75,373 74,200
8 |Dundgovi 51,324 56,195 55,705 51,291 50,882 50,511 50,431 51,402 52,081 51,517 51,300
9 |Zavkhan 91,960 99,371 102,824 101,697 103,150 101,443 102,341 102,242 100,905 89,999 87,200
10 |Uvurkhangai 97,805 105,296 111,719 109,387 109,818 111,561 111,045 113,408 113,476 111,420 113,000
11 |Umnugovi 41,932 44,923 46,993 45,014 42,839 43,551 44,324 44,594 45,102 46,858 46,900
12 |Sukhbaatar 52,466 57,408 56,066 56,084 57,546 55,850 56,534 55,731 55,523 56,166 55,900
13 |Selenge 88,927 95,883 93,725 90,690 95,725 93,270 95,507 97,771 98,389 99,950 100,900
14| Tuv 103,943 110,503 112,855 108,210 105,741 103,721 104,238 104,592 103,537 99,268 98,000
15]Uvs 90,154 98,702 100,096 98,197 98,756 99,624 98,625 94,734 94,834 90,037 86,800
16 |Khovd 78,663 89,365 89,029 87,171 88,421 88,494 90,083 91,339 90,855 86,831 87,800
17 |Khuvsgul 104,140 113,849 119,133 116,867 117,391 117,678 113,312 116,120 117,123 119,063 119,800
18 |[Khentii 72,622 76,973 77,631 73,096 72,639 70,267 71,212 71,519 70,164 70,946 71,400
19 |Darkhan-Uul 80,140 90,547 91,292 91,303 85,808 87,084 87,368 87,767 89,114 83,271 84,800
20 |Ulaanbaatar 536,594 600,985 575,000 588,000 596,000 612,100 624,896 638,442 652,231 760,077 786,500
21 |Orkhon 48,526 57,054 59,138 62,868 61,640 59,105 61,495 63,541 66,616 71,525 76,000
22 |Govi-Sumber - 11,509 11,966 11,289 11,197 11,931 12,084 12,224 12,072 12,230 12,300
Source: Mongolian Statistical Yearbook, 2000
* denotes that the original figures in the statistical yearbook are shown in thousand persons.
2)
0.42
-4.96 +3.14 3-1-2
3-1-3
34 1990
2000 0.42
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3-1-2

Unit: Persons

Provinces & Capital City 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*
Total Mongolia 783,579 789,800 806,025 765,364 759,760 767,638 769,618 765,092 792,570 813,559 809,000
1 |Arkhangai 34,746 35,805 36,157 38,322 38,691 38,864 39,499 37,321 37,317 38,125 38,600
2 |Bayan-Ulgii 30,246 28,066 26,700 22,037 23,150 23,397 23,188 23,465 29,244 30,924 29,100
3 |Bayankhongor 28,435 28,874 28,388 29,854 31,532 35,085 33,518 34,105 35,053 34,211 34,600
4 |Bulgan 22,191 21,604 22,503 21,370 25,027 24,279 23,156 21,275 22,681 22,719 22,700
5 |Govi-Altai 22,861 25,335 26,882 25,300 26,425 26,887 28,996 29,485 30,414 30,031 28,500
6 |Dornogovi 22,400 19,546 19,180 17,078 16,502 16,777 15,531 16,815 16,120 17,162 17,400
7 |Dornod 26,845 27,328 30,797 27,623 22,890 22,501 18,066 18,184 15,467 16,991 16,700
8 |Dundgovi 17,929 20,510 21,601 19,874 21,043 22,114 21,598 21,737 22,027 22,136 21,800
9 |Zavkhan 33,965 37,303 38,784 38,409 41,436 42,770 43,677 43,489 42,033 41,693 37,400
10 |Uvurkhangai 37,496 39,060 40,456 40,826 41,843 43,404 43,018 45,984 47,221 49,521 49,700
11 |Umnugovi 16,444 18,016 17,878 17,422 15,683 16,371 16,529 16,754 18,848 19,971 20,100
12 |Sukhbaatar 18,114 19,534 18,373 17,051 21,686 20,649 21,681 20,458 21,317 21,674 22,400
13|Selenge 33,720 31,751 34,242 27,260 28,933 26,102 25,438 26,249 28,801 31,750 30,700
14| Tuv 41,350 38,953 38,377 34,681 34,128 34,365 35,523 33,727 35,389 35,836 37,600
151Uvs 31,085 34,719 35,112 33,708 33,424 35,157 34,779 33,454 34,466 31,311 32,700
16 |Khovd 28,458 29,344 32,598 32,595 32,897 32,749 36,430 31,390 32,470 32,826 32,400
17|Khuvsgul 39,681 39,411 40,919 39,584 40,509 42,060 41,921 42,353 44,026 46,555 46,300
18 |[Khentii 28,271 28,562 29,026 25,473 24,132 25,877 25,105 22,710 22,548 22,865 23,600
19 |Darkhan-Uul 30,076 32,081 28,383 26,941 25,719 29,120 28,525 25,323 25,273 27,224 20,600
20 |Ulaanbaatar 217,254 203,741 206,279 195,848 194,410 186,738 182,628 191,994 201,714 209,838 215,500
21 |Orkhon 22,012 25,405 28,586 30,105 16,818 19,341 28,104 26,243 26,716 26,663 27,000
22 |Govi-Sumber - 4,852 4,804 4,003 2,882 3,031 2,708 2,577 3,425 3,533 3,600
Source: National Statistical Office, 2001, Mongolian Statistical Yearbook, 2000
* denotes that the original figures in the statistical yearbook are shown in thousand persons.
3-1-3
Provinces & Capital City 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Population 2,050,044 | 2,256,982 | 2,253,632 | 2,218,246 | 2,221,285 | 2,234,386 | 2,245,492 | 2,270,208 | 2,290,839 | 2,373,493 | 2,407,500
Employed Population 783,579 789,800 806,025 765,364 759,760 767,638 769,618 765,092 792,570 813,559 809,000
Employed Population Rates| 38.2% 35.0% 35.8% 34.5% 34.2% 34.4% 34.3% 33.7% 34.6% 34.3% 33.60%
Source: JICA study team, National Statistical Office, 2001., Mongolian Statistical Yearbook, 2001
(2)
1)
10 GDP 3-1-4 1990
36 1999 20
1993
35 1994
1997 21
3-1-4 GDP
Year (GDP: %)
sectores
1990 1992 1993 1994 1995 1996 1997 1998 1999 2000
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1. Industries 35.7 320 30.9 305 25.9 185 240 183 19.9 174
2. Agriculture 15.2 30.2 35.1 37.0 37.0 420 343 35.7 345 334
3. Construction 5.0 19 1.6 21 17 2.8 22 25 2.3 2.3
4. Transport/ communication 12.0 55 4.6 5.8 6.4 7.4 77 8.8 8.7 9.5
5. Trade/ material/ technical provision 19.4 15.4 16.0 11.7 17.0 16.7 21.0 211 20.6 216
6. Services 115 129 9.5 105 119 124 10.6 133 137 155
7. Others 12 21 2.3 24 0.1 0.2 0.2 0.3 0.3 0.3
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3)

1)
1996
90
3-1-5
1993
3-1-5 ( )
1993 1994 1995 1996 1997 1998 1999 2000
Total Value 761.6 614.5 888.6 875.2 919.8 848.4 871.1] 1080.6
Exports 382.6 356.1 4733 424.3 4515 345.2 358.3 466.1
Imports 379.0 258.4 415.3 450.9 468.3 503.3 512.8 614.5
Trade Balance 3.6 97.7 58.0 -26.6 -16.8| -158.1 -1545] -1484
Source: mongolian Statistical Yearbook, 2000
2)
2000
41 40 9 5 1
1995
2000
22 19 13 11
7
3-1-6
- Goods Exported (%) - Goods Imported (%)
Commodities 1095 | 1098 | 1999 | 2000 Commodities 1995 1098 1099 2000
Total Commodities 100.0 100.0 100.0 100.0 Total Commodities 100.0 100.0 100.0 100.0
1. Livestock 22 5.4 6.1 5.0 |1. Food product 45 9.3 7.0 77
2. Mineral product 65.5 45.3 41.0 40.5 ]2. Mineral product 20.0 18.1 16.6 19.6
3. Raw and processed 5.0 8.0 8.4 9.1 |3. Texitiles 6.8 6.3 9.0 13.0
4. Texitiles 17.1 22.6 355 41.3 |4. Machinery/equipment electr 20.5 25.2 345 21.7
5 Base metals/articles| 3.6 3.2 2.3 1.3 |5. Auto/air/water transport 15.2 135 10.6 10.9
Source: Mongolian Statistical Yearbook, 2000.
3.2
(1)
1995
65 2000 40
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3.3

3.4

NSOM
GDP 2005 2010
1999
2000 2015
2005 2.7 2010 3.1
2015
40
GRDPs
GRDPs
66
GRDPs
GRDPs
OD
oD
5
Q-V
3-4-1
2010 656 1,063 / 2015 994
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3-4-1

. Vehicle Type (Vehicle per Day) Passenger
Year Section Car Bus Small TYrIflck MediumpTruc yLarge Truck Total Car Ufit
Erdene - Baganuur 357 155 14 123 40 689 957
2000 Baganuur - Jargaltkhaan 216 72 11 95 32 426 611
Jargaltkhaan - Moron 144 57 9 82 24 316 467
Moron - Undurkhaan 156 57 9 86 24 332 487
Erdene - Baganuur 430 187 18 150 50 835 1,163
2005 Baganuur - Jargaltkhaan 308 113 20 140 49 630 910
Jargaltkhaan - Moron 201 84 14 119 35 453 674
Moron - Undurkhaan 222 84 14 125 35 480 707
Erdene - Baganuur 548 237 25 188 65 1,063 1,480
2010 Baganuur - Jargaltkhaan 437 168 30 204 68 907 1,312
Jargaltkhaan - Moron 286 127 21 174 48 656 976
Moron - Undurkhaan 324 127 21 184 48 704 1,034
Erdene - Baganuur 716 325 33 250 93 1,417 1,986
2015 Baganuur - Jargaltkhaan 640 256 41 317 98 1,352 1,965
Jargaltkhaan - Moron 428 192 30 275 69 994 1,484
Moron - Undurkhaan 496 192 30 289 69 1,076 1,580

Source: JICA Study Team
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4.1.1
(1
AASHTO
2
- : Category I (
: 100 km/h
: 80 km/h
: 60 km/h
:43m
3)
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4-1-1

Item Unit Design Criteria

0. Terrain - Flat Rolling Mountainous

1. Design Speed km/h 100 80 60

2. Traveled Land Width m 3.5

3. Shoulder Width m 1.5 (0.5)

4. Marginal Strip Width m 0.3

5. Crossfall of Traveled Way % 2.0

6. Crossfall of Shoulder % 4.0

7. Type of Pavement - Flexible Type Pavement

8. Stopping Sight Distance m 205 140 85

9. Maximum Superelevation % 6.0
10. Minimum Horizontal Curve Radius m 450 250 150
11.  Minimum Horizontal Curve Length m 11,;((;:; /(ér llf)((;z /(ér 17(())(();6“
12. Minimum Transition Curve Length m 85 70 50
13.  Sharpest Curve without Transition Curve m 1,500 1,000 500
14.  Sharpest Curve without Superelevation m 5,000 3,500 2,000
15.  Max. Relative Slope for Superelevation Runoff - 1:175 1:150 1:125
16. Maximum Grade % 4.0 6.0 7.0
17.  Minimum Vertical Curve Length - Refer to Table 4-1-2
18. Horizontal Clearance - Roadway Width
19. Vertical Clearance 43
20. Space between Safety Rest Area 40 to 60 km / Max. 100km

Notes: 6 shows intersection angle in degree for horizontal curve (min. 2 degrees).
The figure with * shows absolute value in case that 8 is more than 7 degrees.
The figure in parentheses shows value for bridge.
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4-1-2

Design Speed 100 km/h

Sight Distance 205 m

Algebraic Difference in On Crest Curve On Sag Curve

Grade (%) Rider Comfort | Sight Distance Adopt Value Rider Comfort | Sight Distance Adopt Value

8.0 83 706 83
7.5 83 662 83
7.0 83 618 83
6.5 83 574 83
6.0 83 530 83
5.5 83 486 83
5.0 83 441 83
4.5 83 397 83
4.0 83 353 83
35 83 309 83
3.0 83 265 83

221

Design Speed 80 km/h
Sight Distance 140 m
Algebraic Difference in On Crest Curve On Sag Curve
Grade (%) Rider Comfort | Sight Distance Adopt Value Rider Comfort | Sight Distance Adopt Value
12.0 67 494 67 368
11.5 67 474 67 352
11.0 67 453 67 337
10.5 67 432 67 322
10.0 67 412 67 306
9.5 67 391 67 291
9.0 67 371 67 276
8.5 67 350 67 260
8.0 67 329 67 245
7.5 67 309 67 230
7.0 67 288 67 214
6.5 67 268 67 199
6.0 67 247 67 184
5.5 67 226 67 168
5.0 67 206 67 153
4.5 67 185 67 138
4.0 67 165 67
35 67 144 67
3.0 67 124 67
2.5 67 103 67
20
1.5 67
1.0 67 31 67
0.5 67 15 67
Design Speed 60 km/h
Sight Distance 85 m
Algebraic Difference n On Crest Curve On Sag Curve
Grade (%) Rider Comfort | Sight Distance Adopt Value Rider Comfort | Sight Distance Adopt Value
14.0 50 213 50 226
13.5 50 205 50 218
13.0 50 197 50 210
12.5 50 190 50 202
12.0 50 182 50 194
115 50 175 50 186
11.0 50 167 50 178
50 159 50 170
50 152 50 161
50 144 50 153
50 137 50 145
50 129 50 137

121

129

121
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4.1.2

(1)
1997- 1998
1994- 1996
AASHTO 1995
(2)
1)
a)
1 4.5m
2 8m
8m
4-1-2
9.0m
0.5m 8.0m 0.5m
0.m 2@3.5=7.0m ,0.9m
Scm |
RC :I_‘ 025 [ 1 2% | £
| =
4-1-2
b)
2)
a)
4-1-3

6.5m



4-1-3

PC o ck = 400 kgf/cm? o ck = 210 kgf/cm?
RC o ck = 240 kgf/cm? o ck = 210 kgf/cm?
RC o ck = 240 kgf/cm* | RC ) o ck = 240 kgf/cm?
o ck = 240 kgf/cm* | RC ( ) o ck = 210 kgf/cm?
RC o ck = 210 kgf/cm* | RC ( ) o ck = 210 kgf/cm?
* o ck (28 days)
( EREL )
( )
% (N/mm?)
(
C mm) C Si Mn P S
0.60-0.9 -
SD295 0.16-0.18 | 0.15-0.37 0 0.04 max | 0.04 max 295 min | 440-600
0.80-1.0 -
SD345 6000-12000mm 0.18-0.20 | 0.15-0.37 0 0.04 max | 0.04 max 345-440 | 490 min
: 10- 32mm
0.95-1.2 )
SD390 0.18-0.26 | 0.15-0.37 5 0.04 max | 0.04 max 390-510 | 560 min
* SD295, SD345 , SD390 ( o py >30 kgf/mm?)
PC T-12.7mm ( o py= 160 kgf/mm?)
b)
AASHTO
- A-
1994-1996
- AASHTO HS20-44
AASHTO 1995
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