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4.1

NORTH-SOUTH EXPRESSWAY NETWORK PLAN

Introduction

This chapter summarizes the results of the review of present expressway related
documents, and proposes the North-South Expressway Network Plan mainly in the
engineering viewpoint including planning standards, route selections, interchanges,
expressway facilities and structures, and linking roads.

Since the commencement of VITRANSS 2 Study, all available reports have been
reviewed and the summary was presented in the Sub-Sector Report.

In this chapter, the further intensive study, focused on the North-South Expressway, was
carried out with reference to the following documents:

(i) Road Traffic Law (No.23/2008/QH12)

(i) Expressway master plan (Decision No.1734/QD-TTg dated 1 December 2008)

(iii) Expressway master plan report (No.7056/TTr-BGTVT dated 5 November 2007)

(iv) Expressway design standards (TCVN5729-2007)

(v) Detailed planning report (N0.4481/BGTVT-KHDT dated 2 July 2009)
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4.2

1)

2)

Planning Standards
Background

The new “Road Traffic Law, No.23/2008/QH12”, which is in force from 1st July 2009,
superseded the old version (No.26/2001/QH10) with more modernization of terms to meet
the current demand of road and road transport in response to the rapid socio-economic
development in the country. Development policies and orientations are stipulated in
Articles 5 and 6 of the said Law.

The approved expressway master plan (No.1734) shows the following goals:

(i) Steadily form the national expressway network, ensuring that key economic centers,
main border gates and important traffic centers which have high speed and
transportation needs are connected to each other. In particular, the master plan
emphasized the need to concentrate on constructing the North-South Expressway,
prioritize the expressways’ connection with large cities (such as Ha Noi, HCMC, Da
Nang) and ports;

(ii) Improve the connection of other transportation facilities and enhance regional and
international integration;

(iii) Ensure connection with existing highway system, environment and landscape even
though the expressways are constructed separately;

(iv) Priority reduction of traffic jam in Hanoi and HCMC; and

(v) Possible staging of the construction of expressways (despite the plan’s ultimate scale)
to be coherent with traffic volume and financing, and carry out land management
including limits for future land acquisition costs.

The MOT master plan report (No.7056) studied in detail from the viewpoints of the above
goals.

Also, the recent detailed planning report (No. 4481) is studying intensively the 1,811 km
eastern North-South Expressway from Hanoi to Can Tho City.

With reference to the above-mentioned documents, this master plan likewise proposed
the expressway network planning standards.

Planning Standards
(1) Planning Items
Items for expressway network planning include the following:

i) Road density

i) Route selection

(

(

(iii) Interchange location

(iv) Expressway facilities location
(

v) Expressway technical standards

Planning of road transport services and operation and maintenance are not described in
this section.

(2) Road Density

Table 4.2.1 shows the comparison between master plan No. 7056 and No. 1734. There
are some updates for the timing of implementation.
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Table 4.2.1 Approved Expressway Master Plan (No.1734/QD-TTg)

. Length No. Qo§t 1734 7056
No. Section (km) of Lanes (Billion | Before | After | Before | After
VND) 2020 | 2020 | 2020 | 2020
Eastern North-South 1 1 Cau Gie-Ninh Binh 50 6 9,300 Under Construction
Expressway 2 2 | Ninh Binh-Thanh Hoa 75 6 12,380 Yes Yes
3 3 | Thanh Hoa-Vinh 140 6| 22120 | Yes Yes
4 4 | Vinh—Ha Tinh 20 4-6 2580 | Yes Yes
5 5 Ha Tinh—Quang Tri 277 4 21,610 Yes Yes
6 6 | Quang Tri-Da Nang 178 4] 18160 | Yes Yes
7 7 | DaNang—Quang Ngai 131 41 17,820 Yes Yes
8 8 | Quang Ngai-Quy Nhon 150 4 | 23,700 Yes Yes
9 9 | Quy Nhon-Nha Trang 240 4 | 24,960 Yes Yes
10 | 10 | Nha Trang-Dau Giay 378 4-6 | 55940 Yes Yes
1 11 | HCMC-Long Thanh-Dau Giay 55 6-8 | 18,880 | Yes Yes
12 12 | Long Thanh-Nhon Trach-Ben Luc 45 6-8 12,340 Yes Yes
13 | 13 | HCMC- Trung Luong 40 8| 13,200 Under Construction
14 | 14 | Trung Luong-My Thuan-Can Tho 92 6| 26,250 Yes
Western North-South 15 1 Yes Yes
Expressway 16 2 | Ngoc Hoi-Chon Thanh 864 4-6 | 96,770 Yes Yes
Northern Region 17 1 Lang Son-Bac Giang-Bac Ninh 130 46 | 12,220 Yes Yes
18 2 | Ha Noi-Hai Phong 105 46 | 16,800 | VYes Yes
19 3 Ha Noi-Lao Cai 264 4-6 15,580 Yes Yes
20 4 | Ha Noi-Thai Nguyen 62 4-6 4,220 Yes Yes
21 5 | Thai Nguyen-Cho Moi 28 4-6 2,940 Yes Yes
22 6 | Lang—Hoa Lac 30 6 7,650 Under Construction
23 7 | HoaLac-Hoa Binh 26 4-6 2,550 Yes Yes
24 8 Bac Ninh-Ha Long 136 6 19,040 Yes Yes
25 9 | HaLlong-Mong Cai 128 46 | 13,820 | Yes Yes
26 | 10 | Ninh Binh-Hai Phong-Quang Ninh 160 41 13,760 Yes Yes
Central Region 27 1 Hong Linh—Huong Son 34 4 2,450 Yes
28 2 Cam Lo-Lao Bao 70 4 4,900 Yes
29 3 | Quy Nhon-Pleiku 160 4 12,000 Yes
Southern Region 30 1 | Dau Giay-Da Lat 189 41 19280 | Yes
31 2 Bien Hoa-Vung Tau 76 6 12,160 Yes
32 3 | HCMC-Thu Dau Mot-Chon Thanh 69 6-8 | 20,010 Yes
33 4 | HCMC-Moc Bai 55 4-6 7,480 Yes
34 5 | Soc Trang-Can Tho—Chau Doc 200 4 | 24,200 Yes
35 6 Ha Tien—-Rach Gia-Bac Lieu 225 4 27,230 Yes
36 7 | CanTho-Ca Mau 150 4| 24,750 Yes
Ha Noi City Ring Road | 37 1 Ring road No 3 56 46 | 17990 | Yes
System 38 2 | Ringroad No 4 125 6-8 | 34,500 Yes
Ho Chi Minh City Ring 39 1 Ring road No 3 83 6-8 | 20,750 | Yes
Road System
Total 5,753 766,220

Source: No. 1734/QD-TTg

Note: This table does not include Bac Ninh—Phap Van section (40 km), Phap Van-Cau Gie section (30 km), Noi Bai-Bac Ninh section (30 km), Lien Khuong-Da Lat

section (20 km)

Although the expressway master plans already cover an extensive network, a review of
the existing master plan revealed the following links that can be included for the further

consideration:

(i) Danang—Ngoc Hoi (250 km)

(ii)

Quang Ngai—-Dak To (170 km)

(iii) Nha Tran—-Da Lat (80 km)
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Figure 4.2.1 Newly Proposed Three (3) Additional Expressway Segments
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Source: VITRANSS 2 Study Team

Figure 4.2.2 shows the overall expressway network in Vietnam that VITRANSS 2 is
proposing including the above stated three (3) links.

In terms of expressway density, the proposed expressway network is deemed appropriate
with sufficient coverage and redundancy to support national socio-economic development.

Figure 4.2.2 Expressway Network (VITRANSS 2)
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(3) Route Selection

Route selection shall be carried out taking into account the major design controls as
shown in Table 4.2.2.

Route alternatives should be developed and discussed with local municipalities and all the
other stakeholders so that an optimum route can be selected on the basis of consensus.

Table 4.2.2 Planning Controls for Route Selection

No. Category Controls Countermeasure
Steep terrain, large river, lake | Keep appropriate distance to avoid unnecessary
A Natural and marsh, beach, preservation | structure and earthworks
areas, efc.
B Social City, Town, Village, etc. Keep approprlate distance to support regional socio-
economic development.
Cultural  heritage, cemetery, | Keep appropriate distance to avoid adverse effect to
C Cultural o
temple/pagoda/church, etc. cultural activities
Railways, port, airport, industrial | Keep appropriate distance to avoid adverse effect to
D Industrial | zone, electric high voltage line, | those facilities, consider appropriate connections to
pipeline, etc. enable smooth transfer of people and goods.
E Agricultural | Paddy field, etc Minimize adverse effect to agricultural activities.
F Others Lrltcernatlonal border, army area, | Satisfy requirements, i.e. safety distance.

Source: VITRANSS 2 Study Team

(4) Interchange Location

Locating the interchanges shall be carried out taking into account the planning standards

as shown in Table 4.2.3.

Table 4.2.3 Planning Standard for Interchange Locating

No. Category Proposed locating
A Standard Locqte max 30 km interval, connection with
major National Highways
B City
B1 City < 100,000 Locate min one (1) IC
100,000<
B2 City Locate min two (2) ICs
<1,000,000
B3 1,000.,000< Locate ICs in consistent with city ring road
City system.
C Cultural Locate one (1) IC for major cultural place
D Industrial
D1 Industrial Zone Lgcate ICs min 2 km intervgl in accordance
with development scale and timetable
D2 1t class port Desirable: locate within max 10 km d‘istance
Standard: locate within max 20 km distance
D3 Intl Airport Desirable: locate within max 5 km dis.tance
Standard: locate within max 10 km distance
o Desirable: locate within max 10 km distance
D4 Domestic Airport Standard: locate within max 20 km distance
D5 Tourism Locate one (1) IC for major tourism place
E Agricultural Locate IC near major cargo collection point
Locate one (1) IC for custom clearance at
F Others

international border

Source: VITRANSS 2 Study Team
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(5) Expressway Facilities Location

An expressway is a combination of many facilities that are much more than those in an
ordinal road. Some of the expressway facilities require appropriate operation and
maintenance to secure the standard Level of Service (LOS) for expressways.

Table 4.2.4 shows the standard expressway facilities.

Table 4.2.4 List of Expressway Facilities

No.

Category

Major Facilities

Civil

Road
Bridge/Viaducts
Road Structure
Tunnel

Water Supply
Drainage

Traffic Safety

Guardrail/cable
Lay-by

Traffic Sign
Slope Protection

Traffic Surveillance

Vehicle Detector

CCTV Camera
Overloaded Monitoring
Meteorological Monitoring
Variable Message Sign
Wireless Radio
Emergency Telephone
Internet

Signal Control

Traffic Management Center
Traffic Operation Center

Road Service

Service Area (Michi no Eki)
Parking Area
Expressway Bus Stop

Toll Collection

Toll Gate (Manual)

Toll Gate (Touch&Go)
Toll Gate (ETC)

Toll Processing Center

Electrical

Power Supply
Road Lighting

Mechanical

Tunnel Ventilation
Tunnel Water Supply

Communication

Optic Fiber Network
Wireless Radio for O&M
Highway Radio

Architectural

Traffic Management Center
Traffic Operation Center
Maintenance Office
Service Area

Parking Area

10

Road Maintenance

Maintenance Vehicles
Maintenance Equipment
Maintenance Materials
Maintenance Office

Source: VITRANSS 2 Study Team

Most of expressway facilities, as enumerated in Table 4.2.5, will be designed and located
on the basis of the engineering design. The facilities should be provided in accordance
with standards in order to secure consistent LOS for the entire expressway network in
Vietnam in general and for the North-South Expressway in particular.

Standards for each information and communications system device should be established

separately.
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Table 4.2.5 Planning Standard for Expressway Facility Locating

No. Category Major Facilities Proposed Locating

o Ha Hoy (KM 0)
 Ha Tinh (KM 350)

1 ) ) Traffic Management Center o Da Nang (KM 750)
Traffic Surveillance « Nha Trang (KM1 250)
o TP. Ho Chi Minh (KM 1600)
2 Traffic Operation Center Locate max 70 km interval
3 Road Maintenance | Maintenance Office Locate max 35 km interval
4 Service Area (Michi no Eki) Locate max 50 km interval
5 . Parking Area Locate max 25 km interval
Road Service

Locate min one (1) at city/town
more than 10,000 people.

6 Expressway Bus Stop

Source: VITRANSS 2 Study Team

(6) Expressway Technical Standards

Table 4.2.6 shows a comprehensive list of technical standards related to the expressway,
from planning to maintenance.

In the last decade, various technical standards related to expressway development have
been updated and/or developed based not only on lessons learned from real construction
projects but also with reference to those of other countries.

With regards to the technical standards relative to the “Expressway Network Plan” in this
chapter, “Route Planning Standards” should be developed for future development of
expressway network plans other than the North-South Expressway in order to secure a
consistent quality for route planning.
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Table 4.2.6 List of Technical Standards for Expressway

Planning and Design Stage
Items ltems
l. Civil Facilities Iv. Road Service Facilities
11, Earthworks Iv.1. Geometric Standard for Interchanges
1.1.1.  Geometric Standard for Main Highway Iv.2. Geometric Standard for Bus Stops
1.1.2.  Earth Works Iv.3. Resting Facilities
1) Earthwork Planning V. Toll Collection Facilities
2) Embankment Section AR Ordinary Tollgates
3) Cutting Section V.2. Etc Tollgates
4) Slope Protection V.3. Architectures for Tollgate Office Buildings
5) Embankment on Soft Ground Vi. Electric Facilities
1.1.3.  Pavement ViJ. Incoming and Switching Board Power Facilities
I.1.4.  Drainage Vi.2. Independent Power Supply Facilities
1.1.5.  Retaining Walls Vi.3. Dc Power Supply and Uninterruptible Power Supply Facilities
1.1.6.  Culverts Vid. Road Lighting Facilities
1.1.7  Landscape Gardening (Planting & Vegetation) | Vi.5. Tunnel Lighting Facilities
1.2, Bridges Vi.6. Electric Cable Routes
1.2.1. Bridge Planning Vii. Mechanical Facilities
1.2.2.  Foundations Vii1. Emergency Facilities for Tunnel
1.2.3.  Sub-Structures Vii.2. Ventilation Facilities for Tunnel
1.2.4.  Bearings and Bridge Accessories Vii.3. Treatment Facilities for Cleaning Water of Tunnel
1.2.5.  Super-Structures Vii4. Snow Thawing Facilities
1.2.6.  Temporary Structures Vii.5. Regulation Facilities for Weight Vehicle Weight Scale
1.3. Tunnels Viii. Communication Facilities
1.3.1. Main Tunnel Viii.1. Channel Exchange Equipment and Facilities
1.3.2.  Ventilations Viii.2. Mobile Radio Equipment and Facilities
1.3.3.  Tunnel Interior Finish Viii. 3. Monitor and Control Equipment and Facilities
1.3.4. Tunnel Emergency Facilities Viii 4. Highway Radio Equipment and Facilities
li. Traffic Safety Facilities Viii.5. Cctv (Itv) Equipment and Facilities
li.1. Guard Fences Viii.6. Am Radio Rebroadcasting Equipment and Facilities in Tunnel
li.2. Boundary Fences Viii.7. Fm Radio Rebroadcasting Equipment and Facilities in Tunnel
li.3. Anti-Glaring Devices Viii.8. Equipment and Facilities for Highway Information Terminal
li.4. Prevention Fences for Falling Objects Viii.9. Etc Equipment and Facilities
li.5. Prevention Nets for Fallings at Median Viii.10. Digital Mobile Radio Equipment and Facilities
lii. Traffic Management Facilities IX. Architectures
li.1. Delineators Ix.1. Architectures for Resting Buildings
lii.2. Traffic Signs Ix.2. Architectures for Management Buildings
lii.3. Traffic Markings 1x.3. Architectures for Other Buildings
lii.4. Mile Posts Ix.4. Electricity and Communication Facilities in Buildings
lii.5. Noise Barrier IX.5. Water Supply, Sewerage and Hygiene Facilities and Air Conditioning Facilities
lii.6. Variable Message Sign Boards X. Operation and Maintenance Vehicles
lii.7. Variable Speed Limit Signs X.1. Operation and Maintenance Vehicles
Construction Stage
ltems ltems
l. Construction Work Management li. Construction Recordings
I1. Embankment I1. Microfilms Related to Technology
1.2, Cutting 1.2, Construction Record Photographs
1.3. Pavement 1.3. Construction Records
1.4. Concrete Works 1.4. Electronic As-Built Drawings and Documents
1.5. Bridges 1.5. Electronic Design Drawings and Documents
1.6. Tunnels 1.6. Drawing Preparation Manual by Cad
I.7. Culverts, Conduits and Hand Holes 1.7. Collection Data Preparation Manual for Buildings and Facilities
Operation And Maintenance Stage
ltems ltems
l. Routine Maintenance lii.3. Measures for Tunnel Deformations
11, Clearing lii.4. Protection Measures to Adjacent New Tunnel
1.2, Planting and Vegetations Iv. Maintenance Work Management
1.3. Measures for Snow and Frost Iv.1. Embankment
1.4. Working on the Road Iv.2. Cutting
li. Inspections Iv.3. Pavement
li.1. Structure Inspections Iv.4. Concrete Works
li.2. Planting and Vesitations Iv.5. Bridges
. Design for Preservations Iv.6. Tunnels
li.1. Bridge Widening Iv.7. Culverts, Conduits and Handholes
lii.2. Bridge Maintenance/Reinforcement

Source: VITRANSS 2 Study
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(7) Space Arrangement with High Speed Rail

The High Speed Rail (HSR) is being planned in parallel with the North-South Expressway
route selection process. Route alignment of the HSR should be considered in the North-
South Expressway alignment setting for efficient and effective space arrangement since
available lot spaces are limited.

In this master plan, which is conducted based on 1 to 50,000 topographic maps, a 250 m
(5 mm on the map) route was secured for the parallel space arrangement where
applicable. In reality, a 120 m wide corridor could be sufficient to accommodate these two
(2) linear transport facilities (see Figure 4.2.3).

Figure 4.2.3 Space Arrangement between North-South Expressway and HSR
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Source: VITRANSS 2 Study Team
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4.3

1)

Route Selection
General

The Detailed Planning by the Transport Engineering Design Incorporated (TEDI) was
completed and submitted to MOT on 2 July 2009 (Letter No. 4481/BGTVT-KHDT).

In VITRANSS 2, apart from the Detailed Planning, a route alignment was studied and
developed on the basis of 1 to 50,000 topographic maps (Digital Map, UTM84-48N
Coordinate System) for the following two (2) sections:

(i) Section 1: Ninh Binh to Da Nang (633 km)

(i) Section 2: Quang Ngai to Phan Thiet (616 km)

The main section between Hanoi and Ho Chi Minh was focused on in this chapter while
Ho Chi Minh to Can Tho Section was not considered.

In addition, the following sections were not studied because other studies have already

developed comprehensive alignments based on detailed site investigation.

(i) Da Nang and Quang Ngai (By World Bank)
(ii) Phat Thiet and Dau Giay (By BITEXCO)

(1) Section 1: Ninh Binh to Da Nang (633 km)

In accordance with the above planning standards, the following planning controls (Tables

4.3.1 to 4.3.5) were identified on the 1 to 50,000 topographic maps.

Considering these planning controls, the proposed route alignment and some alternatives

were drawn, as shown in Appendix 4A.

There are several sections where route alignment studies should be carried out in order to

select an optimum alignment.

Table 4.3.1 List of Planning Controls (Ninh Binh-Thanh Hoa)

No. Category Sta. Control Points Countermeasures
1 D 260 CaoBo lIC Connect smoothly with I/C
2 A 265 Day River Cross the river at appropriate point
3 D 267 NH10 Cross the road perpendicularly
4 D 274 NH1A Cross the road perpendicularly
5 D 274 Conventional Railway Cross the railway perpendicularly
6 A 217 Ma Voi Mountain Avoid steep terrain
7 B 279 Planned Residential Area in Doi Dai Village Minimize project affected houses
8 D 280 NH12B Cross the road perpendicularly
9 A 281 Tam Diep Hill Avoid steep terrain
10 B 284 Quang Son Residential Area Minimize project affected houses
" A 288 Khe Cai Mountain Avoid steep terrain
12 D 295 PH512 Cross the road perpendicularly
13 A 301 Dong Vac Lake Avoid
14 A 301 Thung Thi Hill Avoid steep terrain
15 A 303-314 Tam Quy Natural Preservation Zone Minimize project affected area
16 D 306 NH217 Cross the road perpendicularly
17 A 309 Len River Cross the river at appropriate point
18 A 309-319 Ma River Avoid
19 A 319 Chu River Cross the river at appropriate point
20 A 325 Cot Co Mountain Avoid steep terrain
21 D 326 NH45 Cross the road perpendicularly
22 D 328 NH47 Cross the road perpendicularly
23 D High Speed Railway
24 A 335-340 Chua Mountain Avoid steep terrain
25 A 335-340 Son Luong Mountain Avoid steep terrain
26 B 340 Trung Chinh Residential Area Minimize project affected houses
27 A 348-349 Muc River Avoid large-scale crossing structure
28 B 348-353 Van Hoa Residential Area Minimize project affected houses
29 A 365 Yen My Lake Avoid large-scale crossing structure
30 D 365 Electric High Voltage Line Avoid
31 A 367 Cac Mountain Avoid steep terrain

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT
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Table 4.3.2 List of Planning Controls (Thanh Hoa—Ha Tinh)

No. | Category Sta. Control Points Countermeasures
1 D 384 Khe Nhoi Dam Avoid
2 D High Speed Railway
3 A 385-387 Mong Ga Mountain Avoid steep terrain
4 B 387-389 Residential Area Minimize project affected houses
5 B 389-390 Residential Area Minimize project affected houses
6 A 390 Hoang Mai River Cross the river at appropriate point
7 D 398 Conventional Railway Avoid crossing
8 A 399 Ba Chop Mountain Avoid steep terrain
9 D 399 Dong Lam Dam Avoid
10 A 403-405 Dai Mountain Avoid steep terrain
" B 408-426 Dien Doai Residential Area Minimize project affected houses
12 A 410-415 Chua Den Mountain Avoid steep terrain
13 D 412 NH48 Cross the road perpendicularly
14 B 419-424 Dien Lien and Dien Dong Residential Area Minimize project affected houses
15 D 423 PH538 Cross the road perpendicularly
16 A 427 Bung River Cross the river at appropriate point
17 D 428 NH7A Cross the road perpendicularly
18 A 434-435 Va Mountain Avoid steep terrain
19 A 434-435 Muc Mountain Avoid steep terrain
20 A 436-437 Chach Mountain Avoid steep terrain
21 A 437-440 Than Vu Mountain Avoid steep terrain
22 D 441 0O Dam Avoid large-scale crossing structure
23 D 446 NH534 Cross the road perpendicularly
24 A 453-455 Nuoi Hai Mountain Avoid steep terrain
25 D 461 NH46 Cross the road perpendicularly
26 D 462 PH558 Cross the road perpendicularly
27 A 468 Non Mountain Avoid steep terrain
28 A 469-471 Thanh Mountain Avoid steep terrain
29 A 471 Lam River Cross the river at appropriate point
30 D 476 NH8A Cross the road perpendicularly

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT

Table 4.3.3 List of Planning Controls (Ha Tinh—-Quang Binh)

No. | Category Sta. Control Points Countermeasures
1 D 480 Electric High Voltage Line Avoid crossing
2 D 483 PH12 Cross the road perpendicularly
3 C 491-492 Nga Ba Dong Loc Historical Area Avoid
4 D 495-497 PH2 Cross the road perpendicularly
5 B 503-505 Thach Tien Residential Area Minimize project affected houses
6 D 506 PH3 Cross the road perpendicularly
7 D 516 PH17 Cross the road perpendicularly
8 A 515-530 Ke Go Lake Avoid
9 B 518-520 Cam Due Residential Area Minimize project affected houses
10 D 525-544 Electric High Voltage Line Avoid crossing
i A 540-548 Lake Avoid
12 A 543-545 Cay Mountain Avoid steep terrain
13 A 552-553 Dong Theo Mountain Avoid steep terrain
14 A 570 Lake Avoid
15 D 573 PH22 Cross the road perpendicularly
16 A 580-587 Vuc Tron Lake Avoid
17 D 598 NH12A Cross the road perpendicularly
18 A 598-600 Gianh River Cross the river at appropriate point
19 D High Speed Railway

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT
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Table 4.3.4 List of Planning Controls (Quang Binh—Quang Tri)

No. Category Sta. Control Points Countermeasures

1 A 608-609 Cot Gau Mountain Avoid steep terrain

2 A 611-612 Mountain Avoid steep terrain

3 D 612 Electric High Voltage Line Avoid crossing

4 D 620-732 Ho Chi Minh Road Avoid crossing

5 A 640 Lake Avoid

6 D 650-732 Electric High Voltage Line Avoid crossing

7 A 661 Than Dinh Mountain Avoid steep terrain

8 A 680-682 Mo Nhat Mountain Avoid steep terrain

9 A 693 Lake Avoid large-scale crossing structure
10 A 700-705 Lake Avoid

1" A 705-710 Lake Avoid large-scale crossing structure
12 E 719-724 Rubber plantation Avoid

13 D 720 PH75 Cross the road perpendicularly

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT

Table 4.3.5 List of Planning Controls (Quang Tri-Da Nang)

No. | Category Sta. Control Points Countermeasures
1 A 751 Thach Han River Cross the river at appropriate point
2 A 768 My Chanh River Cross the river at appropriate point
3 A 769 Cai Muong Mountain Avoid steep terrain
4 A 774 Canh Gioi Mountain Avoid steep terrain
5 A 774 Ho Boi Mountain Avoid steep terrain
6 D 788 Electric High Voltage Line Avoid crossing
7 A 793 Bo River Cross the river at appropriate point
8 D Hue Bypass
9 A 795-800 Khe Trai Mountain Avoid steep terrain
10 A 795-807 Thong Cung, Dong Ngang, Ky Avoid .
) Nam, Don Dao Mountains void steep terrain
1 A 809 Huu Trach River Cross the river at appropriate point
12 A 814 Gay Mountain Avoid steep terrain
13 A 820 Ta Trach River Cross the river at appropriate point
14 B 833 Xuan Loc Residential Area Minimize project affected houses
15 A 835-875 Bach Ma National Park Avoid
16 A 859 De Bay Pass Avoid steep terrain
17 A 865-872 Diau Mountain Avoid steep terrain
18 A 865-872 Ta Lang Mountain Avoid steep terrain
19 A 880-885 Dong Den Mountain Avoid steep terrain
20 D Danang Bypass

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT

(2) Section 2: Quang Ngai to Phan Thiet (616 km)

The following planning controls for this section (Tables 4.3.6 to 4.3.8) were identified on
the 1 to 50,000 topographic maps, in accordance with the planning standards.

The proposed route alignment and alternatives were drawn out as presented in Appendix
4A.

There are also several sections where route alignment studies should be carried out in
order to select an optimum alignment.
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Table 4.3.6 List of Planning Controls (Quang Ngai—Binh Dinh)

No. Category Sta. Control Points Countermeasures
1 D 1050 PH625 Cross the road perpendicularly
2 D 1055 PH627 Cross the road perpendicularly
3 A 1066 Ve River Cross the river at appropriate point
4 D 1071 Conventional Railway Avoid crossing
5 D 1072 PH628 Cross the road perpendicularly
6 D High Speed Railway
7 D 1081 NH24 Cross the road perpendicularly
8 D 1086 Conventional Railway Avoid crossing
9 A 1092 Da Den Mountain Avoid steep terrain
10 A 1095 Mountain Avoid steep terrain
" A 1103-1108 | Chu Mountain Avoid steep terrain
12 B 1109-1137 | Residential Area Minimize project affected houses
13 A 1136 Lai Giang River Cross the river at appropriate point
14 D 1140 Electric High Voltage Line Minimize relocation
15 B 1140-1142 | Tang Bat Ho Town Minimize project affected houses
16 A 1144-1147 | Lai Khan Mountain Avoid steep terrain
17 B 1147-1152 | Residential Area Minimize project affected houses
18 A 1154 Da Moc Mountain Avoid steep terrain
19 A 1155-1157 | Giang Mountain Avoid steep terrain
20 D High Speed Railway
21 A 1162 Conventional Railway Avoid crossing
22 A 1172-1173 | Mot Mountain Avoid steep terrain
23 D 1178 PH634 Cross the road perpendicularly
24 D 1187 Phu Cat Airport Avoid
25 D 1189 PH636 Cross the road perpendicularly
26 A 1193 Con River Cross the river at appropriate point
27 D 1194 PH636B Cross the road perpendicularly
28 A 1197-1198 | Cha Ray Mountain Avoid steep terrain
29 A 1197-1198 | Thom Mountain Avoid steep terrain
30 D 1200 NH19 Cross the road perpendicularly

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT
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Table 4.3.7 List of Planning Controls (Binh Dinh—Nha Trang)

No. | Category Sta. Control Points Countermeasures
1 A 1204-1206 | Dung and Ong Dau Mountains Avoid steep terrain
2 D 1211 Conventional Railway Cross the railway perpendicularly
3 D 1211 PH638 Cross the road perpendicularly
4 A 1212 Ha Thanh River Cross the river at appropriate point
5 A 1212-1217 | Hon Cha Mountain Avoid steep terrain
6 A 1220-1223 | Hon Lup, Hon Vuong and Hon Quy Mountains Avoid steep terrain
7 A 1226-1250 | Chap Sai Che and Ca Xien Mountains Avoid steep terrain
8 B 1236-1238 | Van Canh Town Minimize project affected houses
9 D 1245 Conventional Railway Cross the railway perpendicularly
10 A 1248 Muc Thinh Pass Avoid steep terrain
" B 1266-1268 | Lai Hai Town Minimize project affected houses
12 A 1269 Ky Lo River Cross the river at appropriate point
13 D 1270 PH641 Cross the road perpendicularly
14 D 1270 Conventional Railway Cross the railway perpendicularly
15 A 1271-1276 | Buong, Doc Lon and U Dong Bang Mountains Avoid steep terrain
16 A 1294 Ba Non Mountain Avoid steep terrain
17 D 1294 Electric High Voltage Line Avoid crossing
18 A 1298 Mountain Avoid steep terrain
19 A 1305 Chop Chai Mountain Avoid steep terrain
20 D 1310 NH25 Cross the road perpendicularly
21 A 1313 Da Rang River Cross the river at appropriate point
22 A 1320-1326 | Chai Mountain Avoid steep terrain
23 A 1327-1328 | Mountain Avoid steep terrain
24 A 1332-1336 | Ca Pass Tunnel Avoid steep terrain
25 A 1336-1340 | Co Ma Tunnel Avoid steep terrain
26 A 1343-1350 | Da Trai, Doc De and Ba Trang Mountains Avoid steep terrain
27 A 1354-1360 | Hon Am and Hon Dua Mountains Avoid steep terrain
28 A 1363 Mountain Avoid steep terrain
29 A 1366 Hon Chao and Hon Trui Mountains Avoid steep terrain
30 D 1390 NH26 Cross the road perpendicularly
31 A 1390-1393 | Lake Avoid
32 A 1395-1425 Hon Or}g, Hon Long, Ao Ba, Van Coi Hon Gio Avoid steep terrain
Mountains
33 D 1430 PH8B Cross the road perpendicularly
34 A 1431 Cai River Cross the river at appropriate point
35 D 1431 PH2 Cross the road perpendicularly

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT
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Table 4.3.8 List of Planning Controls (Nha Trang—Phan Thiet)

No. | Category Sta. Control Points Countermeasures
1 B 1436-1440 | Residential Area Minimize project affected houses
2 A 1440-1442 | Da Bac Mountain Avoid steep terrain
3 A 1440-1442 | Hon Cau Mountain Avoid steep terrain
4 D 1443 Electric High Voltage Line avoid crossing
5 B 1448-1451 | Residential Area Minimize project affected houses
6 A 1452-1457 | Hon Nhom, Chuoi and Da Ma Mountains Avoid steep terrain
7 B 1460 Residential Area Minimize project affected houses
8 A 1461-1462 | Hon Kho Mountain Avoid steep terrain
9 B 1467-1469 | Residential Area Minimize project affected houses
10 A 1470-1474 | Hon Ong Mountain Avoid steep terrain
" A 1476-1478 | Ba Tu Mountain Avoid steep terrain
12 A 1478-1479 | Hon Dung Mountain Avoid steep terrain
13 A 1485-1496 | Phao Kich, Ba Rau and Ong Ngai Mountains Avoid steep terrain
14 B 1494 Residential Area Minimize project affected houses
15 A 1503 Lake Avoid
16 D 1505-1511 | Thanh Son Airport Avoid
17 D 1513 NH27 Cross the road perpendicularly
18 A 1514 River Cross the river at appropriate point
19 B 1516 Residential Area Minimize project affected houses
20 B 1518-1524 | Residential Area Minimize project affected houses
21 A 1539-1547 | 3y Sung, Gio Ca Na, Gieng Ong Don, Ong | a4 steen terrain
Mountains
22 D 1550-1633 | Conventional Railway avoid crossing
23 A 1560-1565 | Mountain Avoid steep terrain
24 A 1571-1574 | Ken Ken and Mong Mountains Avoid steep terrain
25 B 1586 Residential Area Minimize project affected houses
26 A 1605 Hon Moc Mountain Avoid steep terrain
27 A 1618 Chau Ta Mountain Avoid steep terrain
28 A 1623 Chan Rong Mountain Avoid steep terrain
29 A 1630 Xa Tho Mountain Avoid steep terrain
30 B 1631 Residential Area Minimize project affected houses
31 D 1633 NH28 Cross the road perpendicularly
32 B 1636 Ma Lam Town Minimize project affected houses
33 A 1640-1645 | Ti O Ha Mountain Avoid steep terrain
34 A 1646 Banh Mountain Avoid steep terrain
35 D 1646 Conventional Railway avoid crossing
36 B 1654 Residential Area Minimize project affected houses
37 A 1655 Co Nhi Mountain Avoid steep terrain
38 D 1656 Conventional Railway avoid crossing
39 D 1659 End Point Connect smoothly with DG-PT Exp.

Source: VITRANSS 2 Study Team refer to MOT letter No. 4481/BGTVT-KHDT

2) Regional Connectivity

Most alignments of the North-South Expressway will be located parallel with NH1 and run
through major cities. Future transportation will be built up along a network centered on the
North-South Expressway to connect not only major cities but also other main
transportation facilities, i.e., seaports and airports.
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(1) Port Access

The North-South Expressway route alignment was developed to secure a maximum (in
principle) 10 km long access road for the first class ports although there are some ports

with access roads exceeding 10 km.

Table 4.3.9 Access to First Class Ports

No. Province Port D'?m])ce Expressway
1 Quang Ninh Cam Pha 10 Noi Bai-Mong Cai
2 Quang Ninh Hon Gai 10 Noi Bai-Mong Cai
3 Hai Phong Hai Phong 10 Hanoi-HaiPhong
4 Thanh Hoa Nghi Son 15 North-South Expressway
5 Nghe Tinh Cua Lo 12 North-South Expressway
6 Ha Tinh Vung Ang 15 North-South Expressway
7 TT. Hue Chan May 30 North-South Expressway
8 Da Nang Da Nang 10 North-South Expressway
9 Quang Ngai Dung Quat 6 North-South Expressway
10 | Binh Dinh Quy Nhon 16 North-South Expressway
1 Khanh Hoa Van Phong 13 North-South Expressway
12 | Nha Trang Nha Trang 18 North-South Expressway
13 | Dong Nai Dong Nai 10 North-South Expressway
14 | BaRia-VungTau | Vung Tau 5 Bien Hoa-Vung Tau
15 | Ho Chi Minh Sai Gon 10 North-South Expressway

Source: VITRANSS 2 Study Team

The geographic relation between the North-South Expressway and the first class seaports
are shown in Appendix 4B.

(2) Airport Access

The North-South Expressway route alignment was developed to secure a maximum 15
km distance from airport access road, in principle. However some routes are distant from
airport because alignment must avoid existing built-up areas and rugged terrain.
Positional relations between the North-South Expressway and airports are shown in Table

4.3.10.
Table 4.3.10 Access to Airports along the North-South Expressway
No. Province Airport Dli;n)ce
1 Nghe An Vin Domestic 12.0
2 Quang Binh Dong Hoi Domestic 7.0
3 Thua Thien Hue Phu Bai International 18.0
4 QuanNgai Chu Lao Domestic 10.0
5 Binh Dinh Phu Cat Domestic 2.0
6 Phy Yen Tuy Hoa Domestic 5.0
7 Khanh Hoa Nha Trang Domestic 10.0
8 Khanh Hoa Cam Ranh International 20.0

Source: VITRANSS 2 Study Team
(3) Major City Access

Similarly, the connectivity between the North-South Expressway and major cities was also
considered to make the distances within 15 km as much as possible. Almost all major
cities can access North-South Expressway within the 15 km limit, although some cities
exceeded 15 km due to topographic and land use reasons.
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Table 4.3.11 Access to Major Cities along the North-South Expressway

; Distance

No. Province Seaport (km)
1 Ninh Binh 3.0

Ninh Binh

2 nn=in Tam Diep 6.0
3 Bim Son 5.0
4| ThanHoa Thanh Hoa 5.0
5 Nghe An Vinh 7.0
6 ! Hong Kinh 5.0
7| Harnn Ha Tinh 60
8 Quang Binh Dong Hoi 10.0
9 Quan Tri Dong Ha 12.0
10 Thua Thien Hue | Hue 6.0
1 Da Nang Da Nang 5.0
12 Quan Nam Tam Ky 5.0
13 Quan Ngai Quan Ngai 5.0
14 Binh Dinh Quy Nhon 20.0
15 Phu Yen Tuy Hoa 5.0
16 Nha Trang 10.0
17 Khanh Hoa Cam Ranh 10.0
18 Ninh Thuan Ohan Rang Thap Cham 12.0
19 Lam Dong Phan R Cua 12.0
20 Binh Thuan Phan Thiet 20.0

Source: VITRANSS 2 Study Team
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4.4

1)

2)

3)

Alignment Planning
Introduction

The North-South Expressway is located in the eastern part of the traffic corridor, including
roads along the eastern corridor (coastal) connecting to urban areas, economic zones,
tourism area and seaports, railway and airports.

Specific Objectives
The objectives of the North-South Expressway alignment are as follows:

(i) To identify the function and role of North-South Expressway;

(i) To coordinate North-South Expressway alignment with the infrastructure system of
other transport modes, especially North-South HSR, seaports and airports;

(iii) To identify alignment, technical standards, and environmental solutions; and

(iv) To identify the location and type of main interchanges, and location of supporting road
facilities (roadside station, toll plaza, control station).

North-South Expressway Alignment Planning
(1) Principle on Alignment Identification
The principles in selecting alignment are given as follows:

(i) The Expressway alignment must ensure connectivity with focal economic centers in
the region and linkage to other transport modes through significant transport hubs of
high traffic demand (seaports, HSR stations, airports);

(i) Road network including North-South Expressway should have convenient linkage with
other transport modes, interprovincial transport axis, focal economic zones and big
cities;

(iii) Ensured integration and effective transport service and social cost saving; and

(iv) Secured sustainability and reduction of impacts on environment.

The alignment of North-South Expressway is designed separately but is integrated with
the existing road network. It should be plotted close to NH1A, the main regional and
national highway.

Also, the alignment should not pass through urban areas, residential areas, planned
industrial zones and safe line of national facilities (irrigation, hydroelectricity, national
garden, historical vestiges), as well as protect the environment where the alignment runs
through.

(2) Condition of Alignment Study
(a) Selection of Two North-South Main Axis

The two main routes of road transport in the North-South direction are National Highway
No.1 (NH1A) and Ho Chi Minh Road. The current higher traffic volume in NH1A, in
comparison to that of Ho Chi Minh Road, indicates its significance as the main road axis.
Thus, some expressways along NH1A are being constructed, such as those in the Phap
Van-Cau Gie, Cau Gie—Ninh Binh and HCM-Trung Luong sections; while other sections
are under investment preparation such as Ninh Binh—Thanh Hoa, Thanh Hoa—Ha Tinh,
Cam Lo-Tuy Loan, Danang—Quang Ngai, Phan Thiet-Dau Giay, Dau Giay—-Long Thanh,
Long Thanh—-Ben Luc and Trung Luong—My Thuan—Can Tho.
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4)

The Expressway network master plan of Vietham was approved by the Prime Minister
with two (2) expressway axis: The Eastern axis (which follows NH1A) and the Western
axis (which follows Ho Chi Minh Road). According to the approved master plan, the
construction of the sections in the Eastern axis should be given priority, thus, the study on
said expressway axis.

(b) Starting Point

The Phap Van—-Cau Gie and Cau Gie-Ninh Binh sections of North-South Expressway
have been constructed and the starting point per VITRANSS 2 Study was selected from
Ninh Binh at Cao Bo Interchange on the NH10.

(c¢) Ending Point

The construction of Danang—Quang Ngai section has already started and alignment was
already fixed for the expressway project by JICA and the World Bank, such that this
section is out of VITRANSS 2. Construction of the Phan Thiet-Dau Giay (BOT) and Dau
Giay—Long Thanh-HCMC (JICA and ADB) sections has also started and alignment was
likewise fixed for the expressway project. The end point, therefore, for this alignment study
was set at Phan Thiet.

(d) Main Control of Access

Controls of access are mainly in towns, cities, economic zones, industrial zones along
NH1A; tunnel works, bridges particularly those over rivers and at interchanges with
national highways, provincial highways (control of terrain and residential area); and power
facilities, irrigation works, historical vestiges, etc. These facilities should be reviewed in
specific sections.

Alignment of the North-South Expressway
(1) Ninh Binh—-Thanh Hoa (Nghi Son)

(a) Starting Point: Km 260 at the end of Expressway Cau Gie—Ninh Binh (Phase 1) at
Cao Bo interchange in Nam Dinh Province.

(b) Ending Point: Km 382 is the end point at the interchange between Nghi Son-Bai
Chanh Road and Ho Chi Minh Road.

(c) Alignment: The expressway alignment goes to the west of the North-South High
Speed Railway as planned.

Starting at Cao Bo interchange (between Cau Gie—Ninh Binh Expressway in Phase 1 and
NH10), a grad separation at the Expressway fly over NH10 through Day River at Trai Me
(downstream of Ninh Phuc Port, 1300 m from existing Ninh Phuc Port to the downstream),
and runs parallel to Ninh Binh City’s present bypass (600 m from bypass to the southeast).
To Khanh Hoa, the Expressway goes to the west and crosses Khoai Ha, Dong Hoi and
Xuan Son villages over NH1A and the North-South existing railway at Vo Bridge (Km
271-272 QH1A) to the west of NH1A.

The Expressway continues to the northwest of Duyen Ha cement plant (but does not
touch the planned new urban area of Yen Binh commune-Tam Diep Town) and passes
through the planned residential area in Doi Dai village and transport battalion—Army
ordnance administration, Army Corps No.1, crossing NH12B at Km 2+800. The
Expressway goes to the Northwest of Tam Diep cement plant and crosses the material
conveyor belt of the plant. The Expressway then crosses Tam Diep Hill to Ha Long

4-19



The Comprehensive Study on the Sustainable Development of Transport System in Vietnam (VITRANSS 2)
North-South Expressway Master Plan

commune (Ha Trung farm) to the west-east of warehouse 894 and to the southwest of
warehouse 82 at Rong temple (1,000 m to the South-North direction).

The Expressway then goes to the direction of Bim Son commune and out of the planned
area of Bim Son Town, to the west of Division 390 that cover Ben Quan Lake and crosses
PH 522 (Bim Son—Pho Cat-Thang Quang) at the site 4.5 km from NH1A; through Ha
Giang commune, Ha Tan to the west of Dong Vac Lake via Thung Thi Hill and the west of
natural preservation zone of Tam Quy Bassia Forest, and connects NH217 nearby Ha
Linh Bridge that is to the west of stone production plant. The Expressway takes the
following direction when there are rivers to cross:

(i) Cross over Len River at the confluence, 700 m to the east of Bong confluence in La
Son Village, Hoang Khanh commune. The Expressway keeps following irrigational
canal via Hoang Xuan, Hoang Phuong, and then the same as Plan 1A in Hoang
Giang; and

(i) Cross over Ma River at the upstream of Bong confluence, 500 m to the west side of
Hoa Long Village in Hoang Khanh commune. The Expressway keeps following Ma
River over Chu River, and then the same as Plan 1A in Van Tap village in Thieu Van
commune.

From Hoang Giang commune, the Expressway crosses the left side of Ma River at Village
No.6 (Hoang Giang commune) to the right side of Ma River at Thieu Duong (km 37 of
embankment in the right side of Ma River, 700 m from the confluence of Ma River and
Chu River to the downstream).

After crossing Ma River at Thieu Duong commune, the Expressway goes to the west of
Dong Son pine forest and connects to NH45 and NH46 at Dong Xuan commune via Dong
Thinh to Nui Chua in Tan Phuc commune. The route crosses Nh45 in Bi Kieu—Trung
Chinh commune, over Nhon River in Yen Cach. Since the alignment goes along the
North-South High Speed Railway and over Trieu Son railway in Dai Dong, Dong Thang
commune, the Expressway enters the middle of Chua Mountain and Son Luong
Mountain’s interstice. The route continues to go through Te Thang commune and over
Muc River in Minh Chau, Minh Nghia commune, 400 m from the expected High Speed
Railway.

After Thang Tho commune area, the route separates from the North-South High Speed
Railway, 1-2 km in average, crossing PH 505 at Cong Liem commune. The Expressway
passes over Yen My Lake and parallel to Cable 110 KV. To village No.7 of Nam Son
commune, the Expressway goes under Cable 110KV line and parallel to the North-South
High Speed Railway, to Nghi Son economic zone. The route is planned to stop at
interchange with Nghi Son—Bai Chanh Highway (under construction).

The total length is 121 km.
(2) Thanh Hoa (Nghi Son)-Ha Tinh (Hong Linh Town)

(a) Starting Point: connecting to the end point of Ninh Binh—Nghi Son Expressway
(Thanh Hoa) at interchange with Nghi Son—-Bai Chanh highway of Ho Chi Minh Road
Project (under construction).

(b) Ending Point: at interchange with NH8A.

(c) Alignment: From interchange with Nghi Son—-Bai Chanh highway, the route goes to
the South side to Khe Nhoi dam and continues to the west side of the High Speed
Railway through Khe Nhoi Dam to Mong Ga Moutain.
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The route keeps running to the west of Hoang Mai cement plant (0.9 km from Hoang Mai
cement plant). After crossing over Hoang Mai River at Hoang Mai station area to the
northeast—parallel to the existing North-South railway line and the North-South High
Speed Railway, close to Thuong Hoa Village, Quynh Trang commune, the route enters
through residential areas downstream of Khe May Dam.

After passing through gaps between two (2) mountains of Ba Chop Mountain and Dong
Lam dam, the route crosses the North-South High Speed Railway to the west of Quynh
Hoa commune. The Expressway goes along N2 canal (1 km) and through Khe Su to enter
Cat village, Dien Doan commune. The Expressway then connects to NH48 at area 1km
from Khe Cat Bridge to the west side. In the whole area of Dien Chau District, the route
goes to the North-South direction parallel to the North-South High Speed Railway (2-3.5
km from the North-South Expressway). The route connects to PH 538 at Si station area at
the west (1.8 km). The Expressway crosses over Bung River in Dien Quan commune to
the Nh7A direction and Dien Phu commune, and then goes into between Va Mountain
and Muc Mountain.

The route goes into Chanh Mountain and Than Vu Mountain, to the east of Xuan Duong.
After Than Vu Mountain, the route continues to the west of OO Dam, cutting through
NH534 at Nghi Phuong commune. Out of Nghi Loc District, the route goes to Hung
Nguyen District parallel to NH46 at area of Block 13, Hung Chinh commune, Hung
Nguyen District.

From NH46 crossing, the route changes to the northwest-southeast and connects to PH
558, Dao River and Le Xuan Dao Canal. The route goes into between Non Mountain and
Thanh Mountain through Lam River to area of Ha Tinh Province. The position of crossing
Lam River is located at Village No.1 and Village No.2 — Hung Phu commune, Hung
Nguyen District.

In Ha Tinh Province, the route goes through areas of Duc Tho District and ends at
interchange with NH8A in Duc Thinh commune.

The total length is 97 km.
(3) Ha Tinh (Hong Linh Town)-Quang Binh (Bung)

(a) Starting Point: At interchanging point with NH8A in Duc Tho District, Ha Tinh
Province.

(b) Ending Point: At interchanging point with Ho Chi Minh Road in area of Bo Trach
District, Quang Binh Province.

(c) Alignment: From NH8A interchange, the route goes through Duc Thuy, parallel to the
east side of NH15A and crosses PH6 (studying to improve PH6 for one-time crossing)
to the east side of Nga Ba Dong Loc historical area, and then connects to PH2 at Km
6 + 000, PH3 at Km6 + 500, PH at Km 7 + 050, to the east side of Ke Go Lake via
Cam Son, Cam Lac My to Ky Phong.

From Ky Phong, the route goes to the mountainous area of medium height, via Ky Van
and crosses the road connecting to Vung Ang Port to Laos, parallel to the west of Electric
cable 500KV in the west of Kim Son Lake and then directs to Road 22 in the west of Vuc
Tron Lake via Quang Tien, Quang Luu and Quang Truong. The route connects to NH12A
at Km9 + 000 and crosses over Gianh River in Con Ngua area and the North-South High
Speed Railway in Tan Thanh, and then joins Ho Chi Minh Road at Km 959 (South Bung
Bridge) in the area of Bo Trach District, Quang Binh Province.
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The total length is 145 km.
(4) Quang Binh (Bung)-Quang Tri (Cam Lo)
The route follows the completed Ho Chi Minh Road (Phase 1)

(a) Starting Point: At km 959 of Ho Chi Minh Road (Southern Bung Bridge) in area of Bo
Trach District, Quang Binh Province.

(b) Ending Point: At Cam Lo, Km 11 + 922 in Quang Tri Province

(c) Alignment: The route follows the completed Ho Chi Minh road (Phase 10) with a
surface width of 9m/7m via Con, Long Dai, My Duc, and Ben Quan. On this section, it
is necessary to have additional studies on constructing a parallel road (existing
NH15A) for local traffic while Ho Chi Minh Road is being upgraded to be an
expressway and a bypass of Dong Hoi City to reduce volume of ground clearance.

The bypass starts from Quyet Thang and turns right to downstream of Phu Vinh Dam,
parallel to the west of Cabel 500 Kv via Dong Son precinct and then connects to Ho Chi
Minh Road at Khe Cu Bridge area. Total length of bypass is 10 km.

Total length of Quang Binh (Bung)—Quang Tri (Cam Lo) is 117 km
(5) Quang Tri (Cam Lo)-Danang (Tuy Loan)

(a) Starting Point: Cam Lo, K 11 + 922 of NH9 in Quang Tri Province

(b) Ending Point: Km 24 + 100 of NH14B in Tuy Loan area (= Km 0 of Danang—Quang
Ngai Expressway).

(c) Alignment:

(i) Cam Lo-South Bo River Section (Km 6 of PH 16) (66.46 km): From Km 11 +
922 of NH9, the route goes to the direction of Nghia Hy Dam, over Thach Han
River, 3 km from Tram Dam to the upstream via Truong Phuoc mountainous area,
and over My Chanh River, O Lau in Hoa My (avoiding Hoa My military area). After
that, the route approaches the base of mountain and crosses over Bo River to Km
7 of PH16.

(i) South Bo River (Km 7-PH16)-La Son (36.77 km): From Km 7 of PH16, the
route approaches the mountain base to Km 7+300 of Hue bypass (length of this
section is 5.04km), and joins bypass in 15.5km (constructed as Road — Class Il
Plain) to Km 22+800 where the route detaches from bypass, avoids
microorganism fertilizer plant and Hue City’s cemetery and military areas, and
approaches the mountainous slope of Khe Lu Lake upstream to Km 4 + 500 of
PH14B (La Son).

(i) La Son—Khe Tre Section (17.88 km): From Km 4 + 500, the route goes through
the right side of PH14B and parallel to the existing PH14B to Km 13 of PH14B.
From there, the routes crosses La Hy pass to Khe Tre, a disadvantageous section
of mountainous terrain alignment and many curvatures with gradient from 7—10%.

(iv) Khe Tre—-Hoa Lien Section (47.36 km): From Khe Tre, the route enters the buffer
zone of Bach Ma national garden and then goes to area of Danang City through
De Bay pass, Mui Trau pass and joins at Km 4+400 of the South Hai Van-Tuy
Loan (Hoa Lien) Expressway. The route passes through 11.5 km of buffer zone of
Bach Ma National Park. This is a section of disadvantageous terrain and mountain
(Bach Ma national park area, De Bay pass and Mui Trau pass).
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(v) Hoa Lien-Tuy Loan (14 km): The route coincides with the newly constructed Hai
Van-Tuy Loan (Km 0-Km18 + 283, 12) in flat road—class Ill and design speed of
80 km/h.
The total length of Cam Lo—Tuy Loan section is 182.48 km (in which 15.5 km of the route
coincides with Hue City’s bypass, 14 km coincides with section from South Hai Van to Tuy
Loan)

(6) Da Nang—Quang Ngai Section

(a) Starting Point: Interchanging NH14B at Km 24 + 100 (NH1B) in Tuy Loan area,
Danang

(b) Ending Point: Interchanging ring road in the West of Quang Ngai City

(c) Alignment: Alignment of this section is fixed by the other project.

(7) Quang Ngai—Binh Dinh Section

(a) Starting Point: Interchanging Ring Road at the west of Quang Ngai City.
(b) Ending Point: Interchanging NH19 in An Nhon District, Binh Dinh Province

(c) Alignment: From interchange (ending point of Danang—Quang Ngai Section) in area
of An Hoi Bac and An Hoi Nam, Nghia Ky commune, Nghia Hanh District, the route
connects to PH262 in the west of Cho Chua via Hanh Duc, Hanh Phuoc, over Ve
River to Hanh Thinh. From Hanh Thinh, the route turns left close to the planned High
Speed Railway, crossing PH628 and NH24 at the site 2.2 km from NH1A to the wWest.
The route goes parallel to the High Speed Railway via Pho Ninh, Pho Hoa, Pho Cuong
and over Chu Mountain with Huan Phong tunnel to Hoai Son commune (Tam Quan,
Binh Dinh). It passes through Hoai Phu commune, Hoai Hao commune, Hoai Thanh
Tay commune (Hoai Nhon District, Binh Dinh province), crossing Lai Giang River at
the upstream of Lai Giang Dam 1 km to Hoai An District. The route goes to the west
side of Tang Bat Ho Town, over Don Dong Mountain and Hoai Xay Mountain, and
crosses PH 631 via An Tuong Dong commune. The route approaches the base of
mountain and crosses over Ong Mountain and Giang Mountain to My Hoa commune.
It turns to the left side and goes parallel to the west side of the planned High Speed
Railway via My Hiep commune and connect to PH634 in the west of Mot Mountain.
The route crosses over Con River in Tay Vinh commune and Nhon Phuc commune,
connects to PH623 and approaches the slope of Cha Ray Mountain and Thom
Mountain, and connects to NH19 in the area of Nhon Tan commune.

The total length of Quang Ngai-Binh Dinh is 169.5 km.
(8) Binh Dinh—Nha Trang Section
(a) Starting Point: At NH19 interchange in area of An Nhon District, Binh Dinh Province.

(b) Ending Point: At PH65-22 (PH2) in area of Dien Tho, Dien Khanh, Khanh Hoa
Province.

(c) Alignment: From NH19 interchange, the route crosses over An Tuong River and
Dung Mountain and Ong Dau Mountain. It also crosses over the existing North-South
Railway and PH638, Ha Thanh River in the North side of Tan Vinh Station. The route
continues parallel to the left side of Ha Thanh River, to the East side of Van Canh
Town, over Muc Thinh pass to Phu Yen area. It goes parallel with the east side of Lai
Hai Town, over Ky Lo, PH641, and North-South existing railway line to Xuan Son Nam
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commune and to NH1A. The route goes behind JRD Company parallel to NH1A and
connects to Tuy Hoa bypass and to NH25 and over Da Rang River by Da Rang Bridge.
The routes continue passing through Hoa Xuan Tay to the downstream of Han dam,
and connects to Ca pass’ tunnel and Co Ma tunnel. The route follows the west side of
NH1A and the downstream of Hoa Son dam and approaches the mountainous slopes
via Van Binh commune, Van Phuc commune, Van Luong commune and Van Hung
commune (Van Ninh, Khanh Hoa). The route continues to approach the mountainous
slopes of Ninh Trung commune, Ninh Than commune, Ninh Xuan commune and
connects to NH26 to the west of Ninh Hoa sugar plant for 1km, approaching Suoi Trau
lake and mountainous slopes to connect to NH8B in Khanh Vinh commune area
(Khanh Son) and connects to PH65-22 (PH2) in Dien Tho commune (Dien Khanh,
Khanh Hoa).

The total length of Binh Dinh—Nha Trang Section is 215 km.
(9) Nha Trang—Phan Thiet Section
(a) Starting Point: Crossing DT65-22 (DT2) at Dien Tho, Dien Khanh, Khanh Hoa.

(b) Ending Point: Being on NH1 to Ba Bau (2.5 km far away from HN 1A), in the south of
Nga Hai urban area and Ham Kiem Industrial Park—Binh Thuan.

(c) Alignment: From intersection of PH 65-22 (PH2), this route goes to the west of NH
1A, through Dien Loc, Suoi Tien, Suoi Cat, Suoi Tan (Cam Ranh), to the West side of
Suoi Dau Industrial Park and Cam Ranh Thuong Lake to Cam Hiep. It is through Da
Ma and straight to Cam An Bac, Cam Phuoc Tay, along the east side of Hon Ong
Mountain to Cam Thinh Dong. It continues along the west side of Ba Tu Mountain and
Hon Dung Mountain in Cam Thinh Tay to the east side of Giac Lan, ba Rau, Co Lo,
Ong Ngai... to Phuoc Trung. It crosses HN27 and over Dinh River by Nhan Hoi Bridge
to Phuoc Son commune, straight to Nhi Ha commune, over Vung Mountain by trench
to Binh Thuan. It is straight to the west of Thong Nhat railway and NH railway through
Phong Phu, Hai Ninh, Song Luy, Binh Tan, Hong Liem, Ham Tri (Ham Thuan Bac). It
crosses NH 28 1km far away from Ma Lam town in the North, through Thuan Minh,
over Thong Nhat and Phan Thiet railway, connecting HN 1A to Ba Bau 2.5 km far
away from HN 1A.

The total length of this section 226 km.
(10) Phan Thiet-Dau Giay Section

(a) Starting Point: Being on NH1 to Ba Bau (2.5 km far away from HN 1A), in the south
of Nga Hai urban area and Ham Kiem Industrial Park—Binh Thuan.

(b) Ending Point: connecting to NH Ho Chi Minh—Long Thanh—-Dau Giay Project (about
km 41+600 along Ho Chi Minh—Long Thanh—Dau Giay).

(c) Alignment: Alignment of this section is fixed by the other project.
(11) Dau Giay-Long Thanh Section

(a) Starting Point: From interchange with Ho Chi Minh—Long Thanh-Dau Giay
Expressway at km41+600 (Ho Chi Minh—Long Thanh—Dau Giay).

(b) Ending Point: From interchange at Km 29 on NH Bien Hoa—Vung Tau.

(c) Alignment: Alignment of this section is fixed by the other project.
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Table 4.4.1 Expressway Sections

Lenath Number of Lane
No Section Starting Point Ending Point ?knrﬁ) In Decision No Expected Note
1734/2008 QD-TTg Detail Plan
. Phap Van Inter . Constructed phase 1, 4
1 Phap Van-Cau Gie Section (Ha Tay) Cau Gie (Ha Tay) 30 6 lanes
' On-going, Phase 1. 4
2 Cau Gie-Ninh Blnh Cau Gie (Ha Tay) Cao Bollnter Section 50 6 6 lanes, but formation for 6
(Nam Dinh) lanes
Ninh  Binh-Thanh Hoa | Cao Bo Inter Section . TEDI completed project
3| (Nghi Son) (Nam Dinh) Nghi Son 121 6 6 proposal in 4/2008
Thanh Hoa- Vinh: 6 lanes;
Thanh Hoa (Nghi Son)- . . ! ] Vinh-Ha Tinh: 4 lanes,
4 Ha Tinh (Hong Linh) Nghi Son Hong Linh Town 7 46 46 TEDI completed project
proposal in 4/2008
Ha Tinh(Hong Linh)- . Has no project yet
5 Quang Binh (Bung) Hong Linh Town Bung 145 4 4
Quang Binh  (Bung)- . Has no project yet
6 Quang Tri (Cam Lo) Bung Cam Lo, Quang Tri "7 4 4
Quang Tri (Cam Lo)-Da . . Making investment plan
7 Nang (Tuy Loan) Cam Lo, Quang Tri Da Nang City 182 4 4
8 Da Nang-Quang Ngai Da Nang City Quang Ngai City 130 4 4-6 Alignment is fixed
9 Quang Ngai-Binh Dinh Quang Ngai City An Nhon, BInh Dinh 170 4 4 Has no project yet
10 | Binh Dinh-Nha Trang An Nhon, BInh Dinh Dien Khanh, Khanh Hoa 215 4 4 Has no project yet
1| NhaTrang Phan Thiet | [yor KMo KRant 1 pnap s ciy 226 46 46 | Hasnoprojectyel
12 | Phan Thiet-Dau Giay Phan Thiet City Dau Giay % 46 46 Project ~proposal  was
approved
13 | Dau Giay-Long Thanh Dau Giay Long Thanh, Dong Nai 43 6-8 6-8 Phase 1 on -going

Source: VITRANSS Study Team/refer to MOT detail planning

5) Volume of Bridges and Tunnels

The volume of bridges and tunnels is summarized in Table 4.4.2

Table 4.4.2 Volume of Bridge and Tunnel Works

. River Over . . Crossin Tunnel Work

No Section Bridge Viaduct Bridge Bri dgesg (each/Md)
1 | Phap Van-Cau Gie 1174 3 /554 0/0 0/0
2 | Cau Gie-Ninh Binh 2 /591 6 /2,045 5/1,245 0/0
3 | Ninh Binh-Thanh Hoa 227,113 0/0 41 /11,696 2/1,000
4 | Thanh Hoa (Nghi Son)-Ha Tinh (Hong Linh) 18 /5,885 8 /5,040 29 /8,458 21,150
5 | HaTinh (Hong Linh-Quang Binh) 26 /7,700 71,845 11/3,110 51,635
6 | Quang Binh (Bung)-Quang Tri (Cam Lo) 17 16,360 21810 51,434 1/150
7 | Quang Tri (Cam Lo)-Da Nang (Tuy Loan) 97 /9,581 24 17,000 0/0 1/1,280
8 | DaNang (Tuy Loan)-Quang Ngai - - - -
9 | Quang Ngai-Binh Dinh 15 /5,979 0/0 11 /3,094 1/950
10 | Binh Dinh-Nha Trang 28/8,798 21/7,735 8 /2,240 9/3,896
11 | Nha Trang-Phan Thiet 11/3,120 11/3,615 9/2,154 6 /2,550
12 | Phan Thiet-Dau Giay - - - -
13 | Dau Giay-Long Thanh - - - -

Total 237 /55,221 182/28,644 119 /33,431 27 112,511

Source: VITRANSS Study Team/refer to MOT detail planning
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4.5 Interchange

Locating of interchanges shall be carried out taking into account the planning standards
as shown in Table 4.5.1.

Table 4.5.1 Planning Standard for Interchange Locating

No. Category Proposed Locating
A Standard Locate max 30 km interval, connection with major National Highways
B City
B1 City < 100,000 Locate min one (1) Interchage
100,000<
B2 City Locate min two (2) Interchanges
< 1,000,000
B3 é€$0,000< Locate Interchanges in consistent with city ring road system.
C Cultural Locate one (1) Interchage for major cultural place
D Industrial
. Locate Interchages min 2km interval in accordance with development scale and
D1 Industrial Zone

timetable

Desirable: locate within max 10km distance
Standard: locate within max 20km distance
Desirable: locate within max 5km distance
Standard: locate within max 10km distance
Desirable: locate within max 10km distance
Standard: locate within max 20km distance

D2 1st class port

D3 Intl Airport

D4 Domestic Airport

D5 Tourism Locate one (1) Interchage for major tourism place
E Agricultural Locate Interchage near major cargo collection point
F Others Locate one (1) Interchage for custom clearance at international border

Source: VITRANSS 2 Study Team

In principle, the interchanges should have 10km intervals and connects to cities and
towns in the vicinity. Even in case that there are no cities or towns, development of simple
interchanges are desirable for emergency reasons. Access roads to interchanges make
the most use of improved existing national highways and provincial roads, although new
access roads development is still needed. A total of 104 interchanges are proposed for
Ninh Binh—Da Nang and Quang Ngai—Phan Thiet sections as shown in Table 4.5.2.
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Table 4.5.2 Proposed Interchange of the North-South Expressway

No. Province Nearby City/Town D'(Slifnn)ce No. Province Nearby City/Town Dl(sliranr;ce

1 Nam Dinh Ninh Binh (Cao Bo) 53 Quang Ngai Quang Ngai -
2 Ninh Binh 6.70 54 Cho Chua 11.50
3 Vo Br 7.30 55 Mo Duc 11.00
4 Doi Dai 6.50 56 9.00
5 Tam Diep 14.50 57 Duc Pho 10.00
6 Thanh Hoa Bim Son 10.00 58 10.00
7 Ha Trung 9.00 59 Binh Dinh Tam Quan 10.50
8 Thanh Hoa 12.30 60 11.00
9 Quang Xuong 8.70 61 Bong Son 11.50
10 Nong Cong 15.50 62 16.50
F Yon y Lake o] o Pty 500
13 Nghe An My Hoa 10.00 65 Ngo May 11.00
14 Cau Giat 13.10 66 Binh Dinh 11.00
15 Kho Cat 10.00 67 12.00
16 Dien Chau 15.00 68 Quy Nhon 13.00
17 My Ly 8.00 69 Van Canh 10.00
18 Quan Hanh 9.50 70 Phu Yen 17.00
19 Vinh 12.00 71 La Hai 13.00
20 Vinh 6.00 72 13.00
21 Ha Tinh Hong Linh 13.00 73 Chi Thanh 12.00
22 Nghen 16.00 74 11.00
23 Ha Yin 13.50 75 9.00
24 Ha Yin 10.00 76 Tuy Hoa 11.00
25 12.50 77 10.00
26 Cam Xuyen 12.00 78 Khan Hoa 15.00
27 10.00 79 Van Gia 16.00
28 Ky Anh 10.00 80 13.00
29 Lac Vinh 13.00 81 13.50
30 Quang Binh | Ba Don 25.00 82 Ninh Hoa 9.50
31 Hoan Lao 17.00 83 7.00
32 Hoan Lao 18.00 84 13.00
33 Dong Hoi 12.00 85 Nha Trang 22.00
34 7.50 86 8.00
3% Quan Hau 10,50 87 12.00
36 Kien Giang 8.30 88 Cam Ranh 7.00
37 Kien Giang 18.70 89 11.00
38 Quang Tri Ben Quan Ho Xa 15.80 90 Ninh Thuan 8.00
39 Gio Linh 14.20 91 11.00
40 12.00 92 Phan Rang Thap Cham 16.00
41 Cam Lo/Dong Ha 13.00 93 ’ 15.00
42 Quang Tri 10.00 94 10.00
43 Thua Thien Phong Dien 23.50 95 Binh Thuan Lien Huon 17.00
44 | Hue Hue 1850 % g 12.00
45 11.50 97 Han Ri Cua 18.00
46 Hue 12.50 98 10.00
47 13.00 99 Cho Lau 16.00
48 9.00 100 12.00
49 Khe Tre 12.00 101 7.00
50 24.00 102 MaLam/Phan Thiet 14.00
51 Da Nang 11.00 103 7.00
52 Da Nang 8.50 104 Phan Thiet 10.00

Source: VITRANSS 2 Study Team
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4.6

Feeder Access Roads

Access to the North-South Expressway from feeder roads is limited to interchanges

because the North-South Expressway is a full access controlled expressway.

Almost all of the major cities are located along NH1 and the alignment of the North-South
Expressway is parallel with NH1 as much as possible for effective connectivity from/to
North-South Expressway and cities in the vicinity. Feeder access roads to each
Interchanges from vicinity cities and towns are shown in the following Table. In the
absence of feeder access roads, the development of new access roads is indicated in
Table 4.6.1. There are a total of 189 km long feeder access road to be improved and 262
km of new access roads to be constructed for minimum two lanes pavement road.

Table 4.6.1 Feeder Access Roads Connect to each Interchange

UCNo. | Viciity CityTown | FeederAcoess | Improvement Congtsl\ﬁ:tion Coreiad

Road (km) (km) Road
1 NH 10 NH 1
g | CeoBo NH 10 NH 1
3 | VoBr PH 1 NH 1
4 NH 12B NH 1
5 | oyioa PH 512 450 NH 1
6 PH 217 10.00 NH 1
7 450 | NH1
8 NH 45 NH 1
9 Thanh Hoa 5.50 NH 1
10 NH 45 NH 1
1 1500 | NH1
= i s
14 350 | NH1
15 | Kho Cat NH 48 NH 1
16 , NH 7 NH 1
7 Dien Chau 350 NH T
18 Quan Hanh NH 534 NH 1
19 | Vinh 500 | NH1
20 | Vinh PH 558 150 NH 1
2 , NH 8 NH 1
22| HongLinh PH6 7.00 NH 1
23 | HaYin PH3 7.00 NH 1
24 | HaYin PH17 550 NH 1
25 350 | NH1
26 Cam Xuyen 4.50 NH 1
27 300 | NH1
28 PH10 500 NH 1
29 | AN PH 10 NH 1
30 | BaDon NH 12A NH 1
31 NH 15, PH 2 18.00 NH 1
32 PH3 8.00 NH 1
33 1000 | NH{
3 | Hoan Lao PH 4B 3.00 250 | NH1
35 300| NH5
36 250 | NH5
37 200 NH5
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UCNo. | VicnityCityTown | FocderAcoess | Improvement Consnaetion | Comected
Road (km) (km) Road
38 Ben Quan Ho Xa PH7 12.00 050 | NH1,NH5
39 Gio Linh PH75 11.00 150 | NH1,NH5
:(1) Cam Lo Dong Ha NH 9 1000 Z: 1
42 Quang Try 10.00 NH 1
43 Phong Dien PH9 10.00 NH 1
44 Hue 14.50 NH 1
45 NH 49 NH 1
46 Hue 15.00 NH 1
47 PH 14B 15.00 NH 1
48 PH 14B PH 14B
49 Khe Tre PH 14B PH 14B
50 PH 601 PH 601
51 Da Nang PH 602 8.00 NH 1
52 Da Nang PH 604 8.00 NH 1
Da Nang - Quang Ngai Expressway Section
53 Quang Ngai PH 625 7.00 NH 1
54 4.00 NH 1
55 PH 628 3.00 NH 1
56 NH 24 NH 1
57 Mo Duc 2.00 NH 1
58 6.00 NH 1
59 8.00 NH 1
60 Tam Quan 3.00 NH 1
61 Bong Son PH 629 3.00 NH 1
62 PH 631 PH 631
63 PH 632 2.00 NH 1
or | TuMy PH 634 3.00 NH 1
65 Ngo May PH 634 8.50 NH 1
66 Binh Dinh NH 19 NH 1
67 PH 638 4.50 NH 1
es | QuyNhon PH 638 PH 638
69 PH 638 PH 638
70| Vancanh PH 638 PH 638
71 La Hai PH 641 PH 641
72 8.00 NH 1
73 Chi Thanh 1.50 NH 1
74 2.00 NH 1
75 NH 25 NH 1
76 3.00 NH 1
77 Tuy Hoa 1.50 NH 1
78 1.50 NH 1
79 , 3.00 NH 1
gp | /ance 400 |  NHT
81 NH 26 NH 1
82 Ninh Hoa 3.00 NH 1
83 5.00 NH 1
84 PH 2 8.00 NH 1
85 1.50 NH 1
g5 | \naTrang 250 | NHT
87 10.00 NH 1
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New
UCNo. | VichityCityTown | FocderAcosss | Improvement | o) oo | Connected
Road (km) (km) Road
88 PH2 9.00 NH 1
89 300 | NHT
oo | Cam Ranh 200 |  NH1
91 500 | NH1
92 600 | NH1
93 600 | NH1
% Phan Rang Thap Cham 350 NH 1
95 200 |  NH1
96 Lien Huong 10.00 NH 1
97 700 | NH1
98 400 | NH1
99 , 400 | NH1
100 | HanRiCua PH 711 7.00 NH 1
101 NH 28 NH 28
102 400 | NH1
103 , 550 | NH1
108 Phan Thiet 250 NH 1
Total 188.50 262.00

Source: VITRANSS 2 Study Team
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5.1

1)

OPERATION AND MANAGEMENT

Operation and Maintenance (O&M)
Outline of Expressway Operation and Maintenance (O&M)

The expressway administrator should provide expressway O&M services for expressway
users. As shown in Table 5.1.1, operation services include facility management, toll
collection, traffic information/control, and communication system management while
maintenance services include the upkeep or restoration of structures and facilities to their
original state of function and performance.

Table 5.1.1 Expressway Operation/Maintenance Services

Operation Maintenance

Expressway/Facility Management Maintenance for restoring structure and facility to
Cleaning-up, green space management, disaster recovery, | their original state of function and performance.
energy and water supply and checkups of structure and facility in | « Pavement

order to secure safety and comfort in expressway use. « Bridge
o Toll Collection o Tunnel

Toll collection from the expressway users and its management. « Semi-underground structure
« Traffic Information/Control » Architectural structure

Mechanical equipment
Electrical equipment.

Routine patrol, regulation against illegal vehicles, traffic
surveillancef/information- provision and traffic control in order to
serve a safe and comfortable drive and smooth traffic flow.

Communication System Management
Fiber optic cable network system operation and management.

Source: VITRANSS 2 Study Team

2)

The construction and O&M of the expressway can be carried out by a single
administrative organization; however, some aspects (like toll collection) may be contracted
out to other organizations to achieve greater efficiency and economy in operation.

Standardization of O&M Works

The standardization of the following works will be necessary to ensure the fineness of
traffic information and management service

(i) Routine patrol

(i) Enforcement based on the regulation on illegal vehicles

(iii) Traffic surveillance/information-provision

(iv) Traffic control

These services shall be provided by the expressway operator or contractors based on the
relevant decrees/laws. By consulting required frequency and labor force carefully, the

costs for such works can be minimized although the perspective of users and the actual
traffic conditions (eg, the number of accidents) should be taken into considerations as well.

Especially, the regulation criteria on weight limits, speed limits and lane controls are
indispensable. The speed limits are required to be corresponding to the weather
conditions and road conditions like the existence of on-road obstructions or vehivle
accidents.
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Performance of the operation shall be evaluated based on the indicators as follows;

(i) Rate of accidents

(i) Number of fatalities/injuries

(iii) Hours of delay due to traffic congestion.

Objects of maintenance works are as follows. The scopes and targets should be
standardized.

(i) Pavement

(i) Bridge

(iii) Tunnel

(iv) Architectural structure
(v) Mechanical equipment
(vi) Electrical equipment.

The evaluation criteria and evaluation frequency should be stipulated considering the
actual condition.

3) Role Sharing on Expressway O&M

The expressway facility is supposed to be publicly owned but O&M may be shared
between public and private organizations. The extent of role sharing should be properly
determined. Table 5.1.2 provides a matrix of role-sharing between public and private
organizations.

Table 5.1.2 Role Sharing between Public and Private Organizations

Service Contract

Management Contract

Lease Contract

O/M Concession

Roles of Public Org.

o Ownership of the

expressway
facility.

o Responsible for
0&M service,
funding capital
investments  and
tariff setting.

o Ownership of the
expressway facility.

o Ultimately
responsible for
O&M service, and
responsible for

funding capital
investments  and
tariff setting.

e Ownership of the
expressway facility.

e Responsible for new
and replacement
investments,
establishing
performance standard
and monitoring.

e Ownership of the
expressway facility.

o Responsible for
establishing
performance standard
and monitoring.

o Transferred O&M | e Transferred O&M | e Responsible for | « Responsible service
services only in services including service provision provision including
working level by daily management including Oo/M, O/M and collecting toll
fee payment from level by fee collecting toll and based on the

Roles of Private public org. payment from making a specified concession contract.
Org. public org. lease payment to | e Responsible for all
o Responsible  for public org. capital investment as
preparation of | e Responsible for well as for working
working capital. working capital and capital.
rehabilitation cost.
Revenue Risk Public Public Private Private

Source: VITRANSS 2 Study Team

4) Necessity of Minimal Service Standard

Generally speaking, the higher quality of O&M needs more budget. Therefore, on the
condition that willingness-to-pay of the expressway users for nicer O&M is obscure and it
is not easy to judge whether the increase of toll will be acceptable to users or not,the
expressway administrator tends to be effortless on improvement of the expressway O&M.

5-2



The Comprehensive Study on the Sustainable Development of Transport System in Vietnam (VITRANSS 2)
North-South Expressway Master Plan

5)

Minimal standard service levels for the expressway O&M should be defined. The minimal
service standard allows the expressway administrator to control O&M service levels.
Furthermore, in case O&M is proved to be implemented with much higher quality than
minimal standard, a rise of toll amount shall be justified and be acceptable to road users.

Minimal Service Requirements for the Expressways

The following conditions are proposed as the minimal service requirements for the
expressways.

(a) Expressway Conditions
« Overloading regulation to restrain the damage of expressway structures caused
by heavy vehicles
(b) Mobility
« Average travel speed of more than 80 km/h
« Surveillance and information transmission on traffic congestion

« Updated information transmission
(c) Safety and Traffic Accident Information

« Surveillance and traffic accident information transmission (including dropped
obstructions on the surface and occurrence of natural disasters)

« Establishment of a management office facilitated by a monitoring equipment for
surveillance and the operation vehicles (including patrol car, ambulance, and a
maintenance car)
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5.2 Toll Collection
1) Policy of Toll Rate System

Toll rate is an important pre-condition that should give a budgetary constraint on the
construction and O&M of expressways. On the other hand, a toll rate system relates the
arrangement of tollgates and roadside equipment. There are three typical toll rate systems
(see Figure 5.2.1).

Figure 5.2.1 Three Typical Toll Rate Systems

Flat Tariff Flat tariff can provide easiness to select/change route
5 7 on the road network by the toll amount not related to
£ _— the driving distance:
T R e, V.
3 ‘ P — — —>

AAAAA R
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Source: VITRANSS2 Study Team

Source: VITRANSS 2 Study Team

A comparison of these typical toll rate systems is shown in Table 5.2.1 below.

Table 5.2.1 Comparison on Typical Toll Rate Systems

Flat Tariff Sectional Tariff Propg:‘fit:r?:leTariff
Fairness for driving distance Not secured Secured Secured
Evenness of alternative driving route Secured Not secured Not secured
Free passage for the local residents Not available (O:QI:EZEm) (CTc::eadvgll/ittt?n)
Need to stop on the through lanes Few times Many times Few times
Total number of tollgates Average Average Large
Applicability to the inter-city expressways Not Suitable Average Suitable
Applicability to the metropolitan expressways Suitable Average Not Suitable

Source: VITRANSS 2 Study Team

Distance proportional tariff is suitable for the inter-city road network. On the other hand, in
the near future, dispersing concentrating traffic effectively by the utilization of the road
network will be a major target in the urban areas. Flat tariff is suitable for such target. A
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combined toll rate system shown in Figure 5.2.2 should be adopted for metropolitan areas.
This is commonly used in metropolises in other countries, such as Tokyo and Jakarta.

The three toll rate systems shall be considered in the discussion of a toll collection system.

Figure 5.2.2 Combined Toll Rate System for the Metropolitan Area

Rural area

Urban area

Barrier

=== Distance proportional tariff road

—— Flat tariff road sections
Source: VITRANSS 2 Study Team

2) Toll Levels

For the development of the expressway network in Vietham, each section is/will be funded
by respective investment body. Besides, construction cost will also be different due to
structure, geography, land price etc. Therefore, toll fee will be inevitably different for each
section.

The most desirable toll system from the perspective of expressway users is charge-free.
Under this system, the utilization ratio of traffic volume and the effectiveness of
expressway are high. However, government bears all construction and O&M expenses.
Charge-free expressway is, thus, impractical on existing expressway development
conditions in Vietnam.

The existing toll fee of 150 VND/km (passenger car) is too low to reimburse the
construction cost of investors. A new toll fee regulation should be established for shifting
the charge system in the future development of the expressway.

Generally, the toll fee per km should be determined by the financial internal rate of return
(FIRR). Toll fee should take into account the costs of construction, O&M, traffic volume
and benefits.

The specific toll amount should be defined considering the following factors. These are
generally influenced by projected traffic volume:

(i) Costs of construction and O&M of the expressway;

(i) Benefits to the expressway users;

(iii) Harmonization with the tariff rates of the existing national highways and the existing
inter-city buses/railways; and
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3)

4)

(iv) Financial independence or profitability of the expressway operator.
The toll amount can be set at different levels, as follows:

(i) Toll Level [A]: This level requires collecting the toll equivalent to the total economic
benefits that expressway users can obtain by using the expressway. This level can be
estimated through economic and financial analyses;

(i) Toll Level [B]: This level requires collecting the toll for the total cost of the
expressway including the cost of construction, and O&M. This level can be estimated
by cost analysis;

(iii) Toll Level [C]: This level requires collecting the toll for O&M cost of the expressway.
This level can be estimated by cost analysis; and

(iv) Toll Level [D]: This level requires collecting the toll amount which expressway users

feel acceptable (considering the benefits obtained). The amount can be estimated by
determining the willingness-to-pay of the expressway users.

Target Level of Toll Revenue

The policy on defining the target toll revenue for the expressway including the expressway
network should be selected from the following alternatives:

(1) To Cover Total Cost of Investment

The target level of toll revenue can be set to cover the total cost of the expressway, less
than or equivalently to the economic benefits that expressway users can totally obtain,
where Toll Level [A] = Toll Level [B]. That is the suitable condition for collecting the toll