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Table 3.5 Compérative Study on access Route to New Bus Terminal

29-Apr-92
. Unit: NRs.1.000 (¥1,000)
Description Alternative 1 Aliemative 2
Obiectives: To provide access to the New bus | To provide sccess by widening of

Terminal ut Balaju by extending | the existing gravel road from the
the Bishnumati Link Road up to | Narayabazar up to the Ring Road.
the Ring Road, with parlial one
way systemn from UK Embassy.

Route Length 1,750 wm 1630 m
Two - Way (new construction) 1,750 m '
Two - Way (widening of existing road) - 1,630 m
One - Way (widening section} 800 m -
: G00m) -

Approx. Consiruction Cost

ta) Construction Cost

Two - Way (new construction) 106,060
Two - Way (Widening of existing 1oad) - 100,000
One - Way (widening & new const.) 24,000 -
Sub total (1) 130,600 100,000
{Equiv. 10 ¥373,000) (Equiv. 10 ¥279,000)

{b) Land/Building Compensation Cost

Land Acquisitio_n 45,000 62,000
Builﬁing Acguisition 27,000 71,000
(Mos. of buildings 1o be demolished) (25 nos. approx.) - (65 nos. approx.)
Sub total (2) 72,000 133,000
Total (1) +(2) 202,060 , 233,000
{Equiv. 10 ¥364,000) (Equiv. 1o ¥65.000)

Remarks: ’

(I}  Construction on widening of existing road includes the demolishment cost of houses and buildings,

(2) - Land acquisition area was calculated on the basis of ROW 20 m for new construction, and 14 m for
widening section. Unit cost of land and bailding acquisition were referred to ADB "KTM Urban
Development Project Preparation Repon”, March 1992,

(3)  Exchange Rate: US$1.0 = NRs. 48.0 = ¥[34, or NRs. 10 = ¥2.79, (As of Aprl, 199')}

Evaluation:

1. Construction cost of AlL. 1 is slighely larger than that of Al 2, however, land and building acquisition
cost is small compared with Alt. 2, because Alt. 2 must relocate and demolish numbers of houses and
bu1!dmm; which are densely developed along the existing road.

2. Ahunmcnt of Alt. | is connceted with the Bishnumati Link Road proposed by ADB, which will reduce
‘raffic congestion on the city roads around Nayabazar area caused by the shifting of aew bus terminal at
Balaju, by di_spersing the traffic 10 Bishnumati link road and surrounding other roads.

3 Ali, 1 provides good access between the CBD and the northern part of the Ring Road, which will induce
the urbanization in the surrounding areas and increase road density.

Conclusion:

Alt, b is recommended taking into consideration good accessibility, small cost of land and building
acquisition, ease of construction, better traffic movement and road network.
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(1) PC-T Girder
{ii} PC-H Slab
(iii) H-Girder
(iV) St-Girder
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() PC-T Girder

(ii) St-Girder
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(i) PC-H Girder
(ii) PC-T Slab
(iii) H-Gider
(iv) St-Girder -
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(i) PC-T Slab
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Bridge Name Length Alternatives Bridge . Approx. Span

and No. m Type Arrangement
Bagmati Bridge 150.0 - a) PC-H 20+5 x 22+20
No. 1 b) PC-T 5x30
c) H-Gr 20+5 x 22420
d) St-Gr 5x30
Bagmati Bridge 140.0 a) PC-T 16+4 x 31
No. 2 b) St-Gr i6+4 x 31
Bagmati Bridge 120.0 a) PC-H 6 x 20
No. 3 b) PC-T 4 x 30
' ¢) H-Gr 6 x 20
_ d) St-Gr 4x30
Bagmati Bridge 60 a) PC-T 3x20
No. 4 _ b) St-Gr 2x 30
‘Note: PC-T : Prestressed Concrete T-Girder
PC-H : Prestressed Concrete Hollow Slab
H-Gr : Composite Rolled Steel Girder

S$t-Gr : Composite Steel Plate Girder
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Figure 3.9 BRIDGE TYPE AND ALTERNATIVES
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Table 4.1 Location of Boring Sites

Bridge Name Location Boring Estimated

Site Bore Depth (m)

Bagmati No. 1 Kuleswor Left bank 40

Right bank 40

New Bagmati Thapathali Left bank 40

. Right bank 40

Bagmati No. 3 Chakupat Left bank 40

Right bank 40

Bagmati No. 4 Koteswor Left bank 40

Right bank 40

Total 8 Places 320
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Table 4.2 Location of Borrow Pits and Quarry Sites

Type of Location _ Number of

Materials _samples collected
Soil ~Thimi, Gokarna Ban '

_ and Kapan 4
Gravel Chunnikhel 2
Sand Pikhel, Kapan and

Basundhara 6
Coarse Godawari, Thankot &
Aggregate Jhalungtar 6
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Table 4.3 Test Result of Aggregate

Source Los ~ Crushing  Soundness Water
| Angles Value absorption
Abragion
Godawari ~ 27.12 16.85 2.2 0.6
Thankot 31.94 18.15 1.425 0.67
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Table 4.4 ANNUAL PEAK DISCHARGE

SUNDARUAL CHOVAR
YEAR DATE PEAK DATE PEAK
DISCHARGE | DISCHARGE
1963 i ] 02 SEP. 206.00
1964 i ; 93 SEP. 251.00
1965 i i 09 JUL. 420.00
1966 i i 24 AUG. 633.00
1967 10 JUL. 31.10 10 JUL. 680.00
1968 27 JUN. 1 28.90 04 OCT. 497.00
1969 27 JUL. 6.00 i ]
1970 19 JUL. 41.00 16 JUL. 785.00
1971 14 JUL. 9.52 12 JUN. 617.00
1972 28 JUL. 7.28 28 JUL. 876.00
1973 i - 28 JUL. 335.00
1974 02 SEP. 3.76 30 AUG. 350.00
1975 09 SEP. 18.20 03 AUG. 591.00
1976 08 JUN. 31.20 30 JUN. 245.00
1977 09 JUL. 16.20 20 JUN. 299.00
1978 25 AUG. 53.20 16 JUL. 407.00
11979 23 AUG. 326 21 AUG. 416.00
1980 22 AUG: 11.00 31. JUL. 254.00
1981 02 SEP. 16.20 ]
1982 28 AUG. 6.16
1983 01 AUG. 20.80 : ]
1984 26 AUG. 4.76 - ]
1985 26 JUN. 7.00 .
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TABLE 4.6 REGIONAL COEFFICIENTS FORMEAN ANN UAL

FLOOD PEAK ESTIMATES
Region : ' Coefficients
b c
Kamali 127 0.864
. Cendaki 2.39 0.826
Kosi . 1.92 0.854
Southem 3.03 0.747

- TABLE 4.7 REGIONAL MULTIPLIERS FOR FLOOD

DISCHARGE ESTIMATES
Region Multiplier - k
Return Period (Years) (1) ‘

5 10 20 50 100
Kamali [.3 1.6 1.9 2.2 2.5
Gandaki 1.2 1.4 1.6 1.9 2.1
Kosi 1.2 1.4 1.6 1.9 2.1
Southemn 1.3 1.6 1.9 2.3 2.6
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%52 MEASMAR
2 lane Road 4 lane Road
_ Year 1997 Year 2015

Design Speed (km/hr) 60 60
Width of Lane (m) 4.5 3.5
Lateral Clearance Outer (m) 2.0 2.0

Inner (m) .50 0.75
Heavy Vehicles  Ratio (%) 15 13

Passenger car Equiv. 3.5 35
Coefficient © Width of Lane 100 1.00

Lateral Clearance 0.98 1.00

Heavy Vehicle 0.87 087

Landuse Condition 1.00 1.00

Total 0.85 0.87
Basic Capacity (peuhour/lane) 1,250 2,200
Possible Capacity 1,060 ].,910
Service Level 1 1
Coefficient of Service Level 0.8 0.8
Design Capacity 850 1,530
Peak Hour Ratio (%) 10.0 10.0

- Rate of Direction (D%) 55 35

Design Daily Capacity (vehflane/day) 8,500 13,900
Total Design Daily Capacity (veh/day) 17.000 55,700
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Table 5.3 Road Classification by Traffic

Classification One-way Daily Traffic of
Heavy Yehicles
Less than 100
100 to 250

250 to 1,000
1,000 to 3,000
More than 3.000
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Table 5.4 Estimated Traffic Volume and Traffic Classification

Road Section One-way Daily Traffic Traffic
: Volume of Heavy Vehicles  Classification
in 2002 ' '

- South Link of Inner Ring Road : 1,150 C
Patan Access 500 B
New Bagmati Bridge at Thaphatari 2,450 C
Koteswor Access 830 B
Central Bus-terminal Access 650 B




(2) FFICBR

TR OL D LB S RL . LRRBR S L CRNCBRE KD,
74 ILWMBORBRIRD ORFCBREA% LTE LT,

@) GhEE o A
WAL e PSR O TERTCBR & & U3 X471 & & 5 & 565, SICRF [ BTatd Bl
b SHERISBEEAL R0 LG BT 5, Ta HEEHBRE I X TR T

AT 7V REHTH I WA DELES R LTV b,

Table 5.5 Target Values for TA and Total Pavement Thickness

Road Classification

Design CBR A B C D
Ta H Ta H Ta | H Ta H Ta H
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Table 5.6 Pavement Thickness Required for Proposed Road

The Desirable

Type Total Thickness Proposed Road
_ Ta of Pavement {¢cm) -~
Type-I 23.5 50 Sanepa Access
Patan Access
Koteswor Access
Central Bus Terminal Access
31.0 61 South Link of Inner Ring Road

- Type-I1

New Baomati Bridee at Thaphatan
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Figure 5.14  Pavement Structure of Side- Walk
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Table 6.4 Unit Cost for Work Items

. Unit: NRs,
Description Univ Foreign Local TOTAL
Portion Portion

Clear sitz and stripping _ m2 ' 16 . 4 20
Removal of existing pavement material m3 o308 77 - 385
Removal of exisu'n"g bridge at Thaphatali LS 4802398 1,200,600 6,002,998
Removal of existing structures m3 1,566 392 1,958
Fill in soft material ' m3 335 84 419
Spoil in soft material m3 241 60 3
Sodding : m?2 156 39 195
Plant selected Irees no. 1,292 0 1,292
Gabion m3 1,957 345 2,302
Stone Masonry . m2 4,885 1,221 6,106
Excavation in soft material for siructures m3 40 10 50
Backfilling with selectedmaterials for structures m3 36 9 45
Side block S m 558 239 797
Kerb stone (A) w 1352 580 1932
‘Kerb stone (B) m 2,668 1,143 3.811
Kerb stone for bridgs ' m 570 244 §14
Pipe culvert D300 m 2110 904 3,014
Pipe culverd D00 m 3,120 1,594 5314
Pipe culvert D1000 m 7.445 3191 10,635
U shaped drain ditch (0.3 2 0.3m) m 1,384 593 1,977
. U shaped drmain ditch (0.5 x 0.5m) .om 1,912 820 . 2,732
U shaped drain ditch (1.0 x 1.0m) ' m 4,624 1982 6.606
Side drain with stone pitching ' m 1373 343 1716
Carch pit no. 6.811 2919 9,730
Manhole no. 11,379 4,877 16,256
Subbase course : m3 648 162 810
Base course m3 1.173 293 1,466
Prime coat, 1.0 litre/m2 m2 33 1 34
Tack coal, 0.4lire/m2 m2 11 [ 11
Asphalt concrete binder course t=6cm 2 577 86 663
Asphalt concrete binder course t=10cm m2 968 145 1113
Asphalt concrets surfase course (=4dem m2 413 61 471
Asphalt concrete surfase course t=5cm m2 512 77 589
Side walk t=13cm m2 402 &0 462
Road lighting no. 269,413 5498 274,911
Traffic signal portion 4,598,410 93,845 4,692,255
Lane marking 15cm m 54 i 55
Information sign no. 222,546 4,542 227,088
Steel pile D8O m 2 451 22,572
Steel pile D5X0 11,060 226 11.286
Concrete class-A, 240kg m3 4,598 94 4,692
Concrete class-C, 180kg m3 3,627 74 3,701
Formwork for superstructures m2 632 2 903
Formwork for all structures other than superstructur - m?2 408 175 . 583
Reinforcement ton 37914 774 "38,688
Pratc girder {(material,assembile.transporiation,electi  ton 488,414 25,706 514,120
Bridge railing ) m 21,742 1,144 22,886
Excavation for diversion of the river m3 40 10 50
Construction and removal of temporary road m3 335 84 419
Temporary bridge m 52,156 2,745 54,901
Sieel sheel pile m 2,673 . 141 2,814
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Description Unit Unit Price Remarks
. (NRs)
Unit Cost of Land Acquisition | B
Residential Area ha 40 million
Commercial Area ha 80 million
Industey Area ha 24 million
Agriculture Area ha 12 miilion

Unit Cost of Building Acquis_iwt:mn
Commercial Building :
(Good Condition) : 7,000

m
(Average Condition} m’ 4,250
(Poor Condition) m’ 2,750
(Bad Condition) m’ 1,000
Residential Building
(Good Condition) m’ 7,000
(Average Condition) m’ 4,250
(Poor Condition) m? 2,750
{Bad Condition) m’ © 1,000

Source: Kathmandu Urban Developiment Project
Project Preparation Report, March 1992
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Table 6.6

Work Quantities for Each Proposed Road

South link Sancpa  PatinCore  Koteswor  Central bus New Bagmaii intersections

TOTAL
Description Unit of [nner Access Access Access terminal  BidgeNo.2 (3 Places)
Ring Road ] Atcess
Clear site and stripping mn2 Té 464 8,330 3,556 45,000 as.02 2500 124,362
Removel of existing pavement material - m3 100 100 260
Remaval of existing bridge at Thaphateli LS 1 1
Renioval of existing structures m3 100 100 200
Fill in soft material m3 121575 9,582 S 68,1713 41,384 1,300 5.000 249,525
Spoil in soft materinl m3 5655 L3713 275 11,004 156 130 18,633
Sodding m2 25,648 2414 1.086 15,599 10,856 1250 36853
Plant szlected trees ne. 44 T4
Gabion m3 3460 620 3.210 7250
Srone Masonry m2 5,136 450 250 1,250 150 1215
Excavation in seft material for siructures m3 9.390 2,630 120 14610 26,750
Backfilling with seleciedmaterials for struciures m3 6,900 2,20 40 10460 19420
Side block m 2.840 2840
Kerb stone (A) m 2521 950 400 4,061 3730 11,705
“Kesb stone (B) m 1,795 150 400 2,345
Kerb stone for bridge m 346 120 _ 276 942
Pipe culvers D300 m 1155 188 80 1,600 50 373
Pipe culveri D600 m 1.770 240 200 1,060 760 100 60 4,190
Pipe culvert DI100D m 205 T4 B1 133 80 3
U shaped drain ditch (0.3 x 0.3m) m 940 365 1,305
U shaped drin diteh (0.5 x 0.5m) m 3.167 3615 3512 . 10,354
U shaped drain ditch (1.0 x 1.0m} m 300 132 ) 432
Side drain with stone pitching m 1,934 500 2434
Cach pit no. 158 47 20 206 187 20 3 641
Menhole no. 96 102 4 14 90 4 3 413
Subbase course m3 13,028 638 423 2894 .4,83‘5 290 50 22,898
Base course m3 11,298 552 368 2,504 4219 310 500 19,751
Prime coat, 1.0 litre/m2 m2 38968 4,880 1,660 22,620 18.650 5,565 2500 94,783
Tack coat, 0.4liwrefm2 m2 288 4 880 1.600 22,140 13.650 4,185 1,000 123,743
Asphall concrete binder course 1=6em m2 1,750 4,880 1.500 22,140 . 18,630 2.9\0 2500 54430
Asphatt concrete binder course t=10em w2 35,100 - R 1280 36380
Asphalt concrete surfase cousse t=dem m2 4,480 4,880 1,660 22,620 18,650 4,700 2300 59430
Asphall concrete surfase course t=5cm m2 35,100 1280 36,380
Side walk t=t3cm m2 19,335 2440 1,600 11,376 . 9,325 1490 45,560
Road lighting no. 42 22 64
Traffic signal portion 4 1 1 1 2 1 2 12
Lane marking 15cm m 12,694 1,575 650 6,741 5075 1,258 2400 31,133
Information sign Ho. 19 3 3 3 6 4 ] 47
Sieel pile DECGO m 4474 £,530 1,680 7684
Steel pile D500 1,840 1,640 3,480
Concrete class-A, 240kg o 3.970 970 7 2,170 7183
Concrete class-C, 180kg 3 120 30 8 3,136 3294
Formwork for superstructures mn2 4,100 910 2,170 7,180
Formwork for all structures other than superstuciur m2 3,290 880 245 8,766 13,121
Reinforcement ton 472 112 8 250 842
Prate girder {material,assemble, transportation electi o 578 117 405 1,200
Bridge raiting m 346 129 276 942
Excavation for diversion of the nver m3 2,680 . 2,650
Construction and removal of temporary road m3 - 8,290 1,670 9,960
Temporary bridge m 12 10 82
Sweel sheetpile m 8.260 8260




Table 6.7 Swmmary of Construction Cost

South {aner

Description New Bagmati Sanepa Koteswor  Patan Core New Bus Traffic Manag.
King Road Incl,  Bridge Incl. ACCess Access Incl. Access  Terminal Access at [mersections Total
Br.Nol&No3, Thapathali Inter Br. No4
Patan Inter. &  Pedestrian Br.
Pedest. Br. Check Dam )
Clear site and stiipping 1,529,280 0 176,600 900,000 71,120 160,240 50,000 3487240
Removal of existing pavement material 38,500 38,500 0 0 0 0 1] f7,000
Removal of existing bridge at Thaphatali 0 0 0 0 0 ] 0 0
Removal of exisling structures 195,800 195,300 0 0 O 1] o 391,600
Fill in soft material 50,939,925 544,700 4,014,858 28564487 1,052,109 17,339,895 2,095,000 104,550,975
Spoil in soft material 1,702,155 39,130 413,273 3312204 32,705 58,996 301,000 5,909,533
Sodding 5,001,360 V] 470,730 3,041,805 211,770 2,116,920 243,750 11,086,335
Plant selocted trees 961248 4834200 0 0 0 0 0 5795448
Gablon 7.964.920 3.661.220 0 1427240 0 0 0 18,053380
Stons Masonry 31,400,416 2,008,000 0 1,526,500 2,991.940 0 015900 38,842,756
Excavation in soft material for structures 438,500 571,200 0 1350 0 6.000 0 1147200
Backfilling with selectedmaterials for struc. 301,500 143,500 g 90,500 0 L.800 0 542,700
Side block 2.263.480 0 0 0 0 0 0 2,263.480
Kerb stone (A) 4,870,572 S0 1,912,680 7,851,648 772,800 7,206,360 1545600  24,150.660
Kerb stone (B) 6,840,745 1,524 400 0 571,650 1] 0 0 8,936,795
Kerb stone for bridge 444 444 224 664 0 97,680 0 0 0 766,788
Pipe culvert D300 348,170 0 566,632 4822400 241,120 2,260,500 [ 11,371.822
Pipe culvert D600 9,405,780 531,400 1,275,360 5,632,840 1,062,800 4,038,640 318,840 22,265,660
Pipe culvert D1000 2,180,175 850800  786590° 861435 0 1,414,455 0 6093855
U shaped drain ditch (0.3 x 0.3m) . 0 0 1,858,380 0 721,605 ) 0 1,581,600 4,161,585
U shaped drain ditch (0.5 x 0.5m) 8,652,244 0 0 9,876,180 1] 9.758,704 0 23,237.128
U shaped drain ditch (1.0x 1.0m) 1,981,300 0 0 0 0 871,992 0 2,853,792
" Side drain wilh stane pilching 3,318,144 ) 0 0 0 4] 0 858,000 4,176,744
Catch pit 1,537,340 194,600 457,310 2,004,380 194 600 1,819,510 29,190 6,236,930
Manhole 1,560,576 65,024 1,658,112 1,853,184 05,024 1,463,040 48,763 6,713,728
Subbase course 10,552,680 234,900 516,780 2,344,140 342 630 3,948,750 607,500 18,547,380
Base course 16,562,868 454 460 809,232 3.670.864 539,488 6.135.054 733,000 23,954,966
Prime coat, 1.0 litrefmi2 1,324 912 189,210 165,920 769,080 54,400 634,160- 85.000 3,222,622
Tack coat, 0.4litre/m2 784,168 26,035 53,680 243,540 17,600 205,150 lI,f)OQ 1,361,173
Asphalt concrete hinder course t=6cm 1,160,250 1929330 3235440 14,678,820 1,060,800 12,364,950 4972,500 39,402,030
Asphalt concrete binder course t=10cm 39,066,300 1,424 640 0 0 1] 4] 2,182500 43273440
Asphalt concrete surfase course i=4cm 2,136960 2,241,500 2321760 10,789,740 763,200 8,896,050 3577500 30,733,110
. -Asphaly concrete surfase course =5em 20,673,900 753,920 0 1] 4] 0 1,472,500 22,900,320
Side walk t=13cm 8,932,770 688380 1127280  5.252.940 739,200 4,308,150 254,100 21,302,820
Road lighting 11,546,262 6.043,042 0 0 0 0 5498220 23.002.524
Traffic signal 23461 ;275 4,692,255 4,692,255 4,692,255 4,692,255 9,384,510 9,384,510  60,999315
Lane marking 15cm 698,170 69,190 86,625 370,755 37,950 317,625 132,600 1,112,315
. Information sign 4,314,672 508,352 631,264 681,264 681,264 1,362,528 2,043,192 10,673,136
Steel pile DEGO 100,987,128 37,920950 0 34,535,160 0 0 0 173,443,248
Steel pile DSOO . 20,766,240 18,509,040 0 0 0 1] 0 39.2?5280
Concrete class-A, 240kg 18,627,240 10., 181,640 0 4,551,240 0 342,516 1] 33,702,636
Conerete class-C, 180kg 444 120 11,606,336 0 111,030 0 29,608 1] 12,191,094
Formwork for superstruciures 3,702,300 1,959,510 4] 821,730 0 0 ) 6.483.540 )
Formwork for all struc, other than superstruc 1,918,070 5,075,598 [ 513,040 1] 142,835 0 7,649,543
Reinforcement. 18,260,736 9,672,000 0 4,333,056 0 309,504 0 32,575,296
Prate girder (maleriai,aésemblé,msp.,etec.) 348,573,360  208.218,600 0 60,152,040 0 0 0 616,944,000
Bridge railing 12,495,756 6,316,536 [} 2,746,320 0 0 0 21,558,612
Excavation for diversion of the river 134,000 0 [ 0 V) 0 0 134,000
Consiruction and removal of temporary road 3473510 0 0 699,730 1} 0 0 4,173,240
Temporary bridge l 658,812 3,343,070 0 0 4] 0 0 4,501,832
Steel sheet pile 0 23243640 0 0 0 0 0 23243640
TOTAL 818,267,133 376,659,682 . 27.281,161 224522377 16396450 97,548,383 39,541,770 1,600,223,356
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Table 6.9 Estimated Project Cost

Unit : 1,000NRs.

. Amount -
Nao. Sub-praject Foreign Local Total
Portion Portion (1,000yen)
A-1 NEW BAGMATI BRIDGE WITH TWO INTERSECTIONS
Demolishing of exisiing old truss bridge 4,802 1,201 6,003 15,959
Construction of New Bagmati Bridge at Thaphatali 215,142 10,700 225,842 600,401
Construction of Patan side Intersection 9,288 1,572 10,860 28,871
Construction of Thaphatali side Intersection with signal 20,536 2,571 23,107 61,430
Pedestrian bridge at Thaphatali side Inersection 87,734 4,026 01,760 243,944
River Improvement, scoring proiection by check dam 31,948 4,003 35,951 95,576
Relocation of water main, electrical wire, telephone line, etc. 36,868 752 37,620 100,013
TOTAL - 406,318 24,825 431,143 1,146,194
A-2 WESTERN SECTION OF SOUTH INNER RING ROAD ,
Construction of road with 2 lanes 107,909 22,617 130,526 347,003
Construction of No.1 Bridge 243,722 11,594 255316 678,758
Riverside protection (1000m x 2.5m = 2500m2 stone masonry 12,213 3,053 15,266 40,585
TOTAL © 363.844 37,264 401,108 1,066,346
A-3 SANEPA ACCESS
Construction of road with 2 lanes 22,467 4,820 27,287 72,542
A-4 EASTERN SECTION OF SOUTH INNER RING ROAD
Construction of road with 2 lanes 107,909 22,617 130,526 347,003
Pedestrian bridge at Patan side Inersection and signal 102,833 4,599 107,432 285,608
Construction of No.3 Bridge 174,153 9,455 183,608 488,122
Riverside protection (1000m x 2.5m == 2500m2 stone masonry 12,213 3,053 15,266 40,585
TOTAL 397,108 39,724 436,832 1,161,318
A-5 KOETSWOR ACCESS -
Construction of road with 2 lanes 89,890 22,500 112,399 "208.813
Construction of No.4 Bridge 106,927 5,197 112,124 298,082
Riverside protection (1000m x 2.5m = 2500m2 stone masonry 12,213 3,053 15,266 40,585
TOTAL 209,039 30,750 239,789 637,479
A-6 PATAN ACCESS
Construction of road with 2 lanes 13,977 2,419 16,396 43,589
TOTAL 1,412,753 139,802 1,552,555 4,127,467
Consultant Fee 10% 155,256 412,747
A-TOTAL 1,767,811 4,540,214
B-1 CENTRAL BUS TERMINAL ACCESS _
Construction of road with 2 lanes 79,188 18,360 97,548 259,331
Consultant Fee 10% 9,755 25,933
B-TOTAL 107,303 285,264
C-1 IMPROVEMENT OF INTERSECTIONS .
Intersections at Mitighar, Tripureswar and Koteswor 35282 4260 39,542 105,122
Consultant Fee 10% B 3,954 10,512
C-TOTAL 43,496 115,635
GRAND TOTAL 1,858,610 4,941,113
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in High Priority

“Road Development Projects

Economic Project

|

Traffic Assignments
on the Road Network

Cost Estimation ! C
' with and without
Projects
Unit Traffic Cost Analysis :
Preparation of Vehicle BE—
Gperation Cost, Time Cost
Traffic Cost Estimation
| Bridge Maintenance Cost Saving. byl
Y
Benefit Estimation
Calculation of Indicators
for Evaluation
a I. IRR | :
2. NPV. -
3. B/C
Y
Sensitivity Analysis
Economic Evaluation
Fig. 8.1 Procedure for Economic Evaluation
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Table 8.2 Represen{ative Vehicle

Vehicle Type Representative Vehicle Market Share
Motor Cycle Hero Honda 50%
Passenger Car Toyota Corolla (Hi-deluxe) 65%
Truck 7-8 Ton, TATA ' - 0%
Bus 63 Seats, Long Chassis, TATA ' 70%

Source : The Study Team
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GRPk. 1991 = A1991 x GDPn. 1991
Pk. 1991 Pn. 1991
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Table 8.3 Unit Vehicle Operating Cost (Economic Cost)*

{Unit : NRs. /1000 Km)

Vehicle Type

Items : _

Motorcycle - Passenger Truck Bus

Car

Fuel 565 1,884 1,451 -~ 1,820
Gil 204 174 286 315
Tire and Tube 52 166 1,700 1,700
Maintenance 64 1,108 1,422 1,746
(Parts) ' ‘ '
Maintenance 18 ' 89 83 83
(Lahor)
Depreciation 43. 74 : . 47 58
Crew Cost 0 150 354 354
Capitat Cost 18 382 265 326
Overhead 145 605 1,402 1,625
Total 1,108 4,636 7,010 8,126
Source : The Study Team

¥ On level and pa\}ed roads, running speed is around 50 km/h, considering road
corndition in-Nepal. S :

Table 8.4 Unit Vehicle Operating Cost by Speed
(Unit : NRs, /1000 km)

Vehicle Type

Speed : _ :
(km/hr) Motorcycle Passenger Car Truck Bus
5 2,845 _ 14,306 18,851 21,733 -
10 2,250 9,926 13,320 15,542
15 1,898 8,055 11,008 12,876
20 1,648 6,919 9,661 11,316
25 1,487 6,210 8,763 10,253
30 1,363 5,693 8,207 9,491
35 1,267 5,301 7,704 8,996
40 1,205 5,035 7,438 8,605
45 1,144 4,793 7,160 8,354
50 1,108 4,636 7,010 8,126
55 1,081 4,513 6,897 7,969
60 1,063 4,422 6,860 7,852
05 1,053 4,360 6,831 7,850
70 1,060 : 4,349 6,853 7,937
75 1,068 4,342 6,922 8,029
80 1,083 4,361 7,081 8,233
85 1,099 4,384 7,266 8,468

Source : The Study Team
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Table 8.5 Unit Time Cost by Type of Vehicles

Hourly Average Share of . Probability of Unit Time Cost
Vehicle Percapita  Number of Business  income-yielding {(NRs./hr)
Type Income  Passengers*l  Trp*2 activity*3 (5y=(Dx(2x3x(4)
{NRs.) (1) {(Person) (2) 3 ') ' :
Motorcycle 21.4 .5 0.37 0.5 5.9
Passenger Car 21.4 2.7 0.27 0.5 7.8
Truck 21.4 32 037 0.5 12.7
Bus 21.4 45.8 0.20 0.5 98.0

*1,2 : Result of traffic survey conducted by the Study Team -
(Ref. Table A-6-3 of appendix 6 and Article 4.2.2) (Drivers not included).

*3 . One-haif of opporthnity for selecting productive activity was assumed.
(Person trip survey and “office” and "business” total population).
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Table 8.6 Road-User Benefit and Bridge Maintenance Benefit by Projects

{Unit: Million NRs.)

Projects
Benefit Casel Case 14/ Casc 1-2  Case 2
Year 1997.
VOC: Without Project case (1) 3,099 3,054 3,088 3,067
With Project case (2) 3,054 3,054 3,054 3,054
Saving (3) = (1)-(2) 45 0 34 12
‘Time Cost; Without Project case (4) 324 282 295 261
With Project case (5) 257 257 257 257
Saving (6) = (4)-(5) 67 25 38 4
Road User .
Benefit: (D = (3)+6) 112 25 72 4
Bridge Without Project case (8) 30 30 30 -
Maintenance: With Project case (9) - - - -
Saving (10) = (8)-(9) 30 30 30 -
Total Benefit: Without Project case 3,453 3,366 3,413 3,328
With Project case 3,311 3,311 3311 3,311
Saving 142 55 102 16
Year 2015:
VO Without Project case (1) 5,826 5,741 5,806 5,765
With Project case (2) 5,741 5,741 5,741 5,741
Saving (3) = (1)-(2) 85 0 65 24
Time Cost: Without Pro jeét case (4) 608 537 552 490
With Project case (5) 483 483 483 483
Saving {6) = (4)-(5) 125 54 69 7
Road User : .
Benefit: (7) = (8)-(9) 210 54 134 31
Bridge Without Prbject case (8) 10 10 10
Maintenance: With Project case (9) o - - - -
Saving (10) = (8)-(9) 10 10 10 -
Total Benefit: Without Project case 6,444 6,288 6,368 6,255
With Project case 6,224 6,224 6,224 6,224
Saving 220 64 144 31

Source: The Stady Team



Table 8.7 Benefit Stream by Projects

(Unit: Million NRs.)
Projects -

Year Case 1 S Case 1-1- Case 1-2 Case 2

voc TC BMS T {voc TC BMS T lvoc ¢ BMs T lvoc TC BMS T

1993 0 0 0 0 o 0 0{0 0o 0 0|0 0 0 0O
1994 0 0 0 0 0 0o 0]o o o olo 0
1995 0 22 30 52 22 30 sz|o0 o 0 o |11 15
1996 0 23 o 23 23 0 2310 o 10 30| 1 15
1997 0 25 30 55 25 30 s55]0 0.0 0] 16

17
17
18

27 0 27|36 40 30 106] 13
28 30 58137 41 0 7%} 13
30 0 30|39 43 30 112f 14

1998 47 70 0 117
1999 49 73 30 152,
2000 52 770 129

2001 54 80 30 164
2002 56 83 0 139
2003 58 86 30 174
2004 61 90 © 151
2005 63 93 30 186

31 30 61141 45 O 86| 15
33 0 33 ) 43 47 30120 15
35 30 65{44 48 0 92} 16
36 0 36|46 50 30 12617
38 30 68148 52 ¢ - 100) 17

20
20
21
22
22

2006 65 96 0 161
2007 67 99 10 176
2008 69 102 0 171
2009 92 106 10 188
2010 74 109 0 183

39 0 39149 53 30 132{ 18
41 10 S1 |51 55 0 106] 19
43 0 43|53 57 10 120] 19
‘44 10 54 155 50 0 114] 20
46 0 46156 60 10 126] 21

2001 76 112 10 198
20012 78 115 0 193
2013 81 119 10 210
2014 83 122 0 205
2015 85 125 10 220

48 10 5858 62 0 120] 21
49. 0 49|60 64 10 134] 22
5t 1Q a1 62 &6 4] 1281 23
20 52163 67 10 140| 23
56 10 64165 69 0 134] 24

20016 87 128 O

2 56 0 56 167 71 10 143} 23
2017 89 131 10 230

57 10 67368 72 0O 140 25
539 0 59170 74 10 1544 26

[ e A R " I I~ N = N [ = N~ U= W - S O (7 ST AR Y DT I £ B S S L=
oo o o @ lo o o o clo o c ool oo o oo o o o oo
. 8]
w

rlo O 9 Solo o 0o o o0 o 9o 0 oo @ o o oio o 2|0 0 00 o

2018 92 135 0 227 33
2019 94 138 10 242 60 10 70172 76 O 1487 27 35
2020 74 78 0 152 * * ® 74 78 10 162 * * * *
2021 7% 79 10 164 * * * * 75 719 0 154 * ® ® *

*

.

*
*
x%

2022 77 81 0 158 * 77 81 10 168§ * ¥

Total 177 259 260 463 ¢ 0 102 250 127} 140 150 260 3171467 140 0 607

VOC:  Vehicle Operation Cost Saving
TC: Time Cost Saving

BMS:  Bridge Maintenance Cost Saving
T: Total Cosf Saving
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Table 8.8 Resulis of Economic Evaluation

1RR (%) B/C * NPV, *
(in Million NRs.)
Case 1 ' 11.5 1.13 136
Case 1-1 19.5 1.95 189
Case 1-2 9.7 0.91 -63
Case 2 18.8 1.99 85

* 10% discount rate was assumed
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Table 8.9 {1) Result of Sensilivity Analysis (Case'l)

IRR (%)
Cost
Benefit o
20%up  10% up  Original  10% down 20% down
20% up 1.5 12.6 13.8 15.4 16.9
10% up 10.5 11.5 12.7 13.9 15.7
Original 9.8 10.4 11.5 12.8 14.4
10% down 9.4 9.7 10.3 11.5 12.9
20% down 8.8 9.3 9.6 10,1 11.5
B/C
_ Cost
Benefit : _
20%up  10%up  Ongmal  10% down 20% down
20% up 1.13 1.24 1.36 . 1.51 1.70
10% up 1.04 1.13 1.25 1.38 1.56
Original 0.94 1.03 1.13 1.26 1.42
10% down 0.85 0.93 1.02 =~ 1.13 1.27
20% down 0.75 0.82 0.90 1.01 1.13
NPV : o ~ (Million NRs.)
Cost
Benefit : ' :
20% up 10% up Onginal  10% down 20% down
20% up . 163 261 360 459 558
10% up 50 149 248 347 445
Original -62 37 136 234 333
10% down -174 -76 23 122 221

20% down -287 -188 -89 10 108




Table 8.9 (2) Result of Sensitivity. Analysis (Case 1-1)

IRR (%)
Cost |
Benefit
20%up  10%up  Original  10% down 20% down
20% up : 19.5 20.8 22.7 24.7 27.0
10% up 17.8 19.5 20.8 22.8 25.0
Originat : 16.5 17.7 19.5 20.9 23.6
10% down 14.8 15.9 17.6 19.5 21.5
20% down 13.3 14.5 15.7 17.5 19.5
B/C
Cost
Benefit .
209 up  10%up  Original  10% down 20% down
20% up 1.95 2.12 2.34 2.60 2.92
10% up 1.78 1.95 2.14 2.38 2.68
Originai 1.62 1.77 1.95 2.16 2.43
10% down 1.46 - 1.59 LTS5 1.95 2.19
20% down 1.30 1.4} 1.56 1.73 1.95
NPV _ ‘ (Million NRs.)
Cost
Benefit
20%up  10%up  Original  10% down 20% down
20% up 227 246 266 286 306
10% up 188 208 228 247 267
~ Original 149 169 189 209 229
10% down 110 130 150 170 190
20% down 72 62 111 131 151




Table 8.9 (3) Result of Sensitivity Analysis (Case 1-2)

IRR (%)
Cost
Benefit —— B :

‘ - 20% up 10% up Original  10% down . 20% down
20%up 9.7 10.0 11.2 12.5 13.8
10% up - 9.4 9.7 10.1 11.4 12.8
Original 9.0 9.3 9.7 10.3 11.6
10% down: 8.4 8.9 9.3 9.7 10.4
20% down 7.8 8.3 8.8 9.2 9.7
B/C

Cost
Benefit
' 20% up  10% up Original  10% down 20% down
 20% up 091 1.00 1.10 1.22 1.37
10% up 0.84 0.91 1.01 1.12 1.26
Original 0.76 0.83 0.91 1.02 1.14
10% down 0.68 0.75 0.82 0.91 1.03
20% down 0.61 0.66 0.73 0.81 0.91
NPV (Million NRs.)
Cost
Benefit .
20% up 10% wup Original  10% down 20% down
20% up 16 3 82 161 240
10% up -148 -70 9 88 167
Original 221 142 -63 16 95
10% down - -294 -215 -136 =57 22
20% down -366 -287 -208 -51




Table 8.9 (4) Result of Sensitivity Analysis (Case 2)

IRR
- Cost

Benefit _

20% up 10% up Original  10% down 20% down
20% up 18.8 20.5 21.8 23.8 25.9 .
10% up 17.6 18.8 20.6 22.0 24.6
Original 16.4 17.6 18.8 20.7 22.7
10% down 14.7 15.8 17.5 18.8 20.8
20% down 13.4 14.4 - 15.6 17.0 18.8
B/C

Cost

Benefit

20%up  10% up Original  10% down 20% down
20% up 1.9¢ 2.7 - 2.39 2.66 2.99
10% up 1.83 1.99 2.19 2.44 2.74
Original 1.66 1.81 1.99 2.21 2.49
10% down 1.49 1.63 1.79 1.99 2.24
20% down 1.33 1.45 1.59 1.77 1.99
NPV (Million NRs.)

Cost :

Benefit

20% up 10% up Original 10% down 20% down
20% uap 102 110 119 127 135
10% up 85 93 102 110 119
Original 68 76 85 93 102
10% down 51 59 68 76 85
20% down 34 42 51 59 68
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‘Table8.13  Investment and Financing Sources of Eighth Plan

Seventh Plan -Eighth Plan

. (1986 '90) - {1993-'97)
Amount *  Share(%) Amount*  Share(%)
Sector Investment Requirement ** T
Total Gross Fixed 103,014 100.0 170,332 100.0
Investment '7 . :
Transport & 15,881 15.4 26,119 15.4
Communication : '

Sector atlocation of Development Expenditure

Total Development 74,174 100.0 113,479 100.0
expenditure

Transport & 11,657 15.7 20,030 17.7
Communication :

Transport ' - - 13,567 11.95

Source of finance _
Total Gross Fixed : 170,332 100.0
Investment :

National Saving | 95,977 56.3

Foreign Aid 74,355 43.7

- -Grant _ 19,761 11.6

- Loan o 54,954 32.1

* in million NRs at 1991/92 prices

3 Sector investrnent includes private and government investment
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